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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00I1ero oOpa3oBaHUs
COCTaBJieHA Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLIETIIMU MPENOJaBAHUS YUEOHOT0 mpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranu3aiusax Poccuiickoit deneparum.

[Iporpamma 1mo XuMuu Oa€T NPEACTABICHUE O LEJSAX, OOIIEW CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTeNIbHOE MPEAMETHOE COJIEp KaHue,
IpeayCMaTpUBAET paCIpEAesICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE I10
pazienaM M TeMaM MPOrpamMMbl MO XUMHUHU, OMPEAENSIeT KOJUYECTBEHHBIC U
Ka4e€CTBECHHbIEC XapaKTepUCTHKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOCHHOCTEH OOydarolmuxcs, OINpeaeasieT BO3MOXXHOCTH MpeaMera Ui
peanu3aiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
porpamMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHHUsl, a Takke TpeOOBaHUN K
pe3ynbTaTamM 00y4eHUsI XUMUU Ha YPOBHE 1eJIeH N3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB YYEOHO-IIO3HABATEJILHOM JI€ATEIbHOCTH O0O0YyYarolerocs IO OCBOEHUIO
y4e0HOTO CoIepKaHUs.

3HaHUWE XUMHUH CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromnierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XHMUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPIUM U 00 SBOJIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOMN U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3yueHne Xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUSL |
dbopmMupoBaHUs KyIbTYphI JUYHOCTH, €€ 00I11el U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4YaromMXxcs, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOW  JIeSITENIbHOCTH,
DKCIIEPUMEHTATIbHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU I€SITETLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsiia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rPaMOTHOCTH O0YYarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJE, K UEIIOBEKY, BHOCUT CBOU BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHre 00YyUYarOITUXCS.

JlanHbIe HampaBlICHWS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepKaHusl  y4eOHOro  MmpeameTa, KOTOpPbIM  ABISIETCS  NEJaroru4yecku
aJIanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HayKU XUMHH Ha ONPEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OOIIEro oOpa3oBaHHsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TOHSATHI XWUMHUHU, OCHOB
HEOPTraHUYECKOM XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUYUMBIX TOHSTUN
OpraHUYECKON XHUMUHU.

CrtpykTypa coaepKaHus MpOrpaMMbl MO XMMUU c(POpMUpOBaHa Ha OCHOBE
CUCTEMHOTO Toaxoja K €€ m3ydeHuro. Conep:kaHue CKIAAbIBACTCA U3 CUCTEMBI
MOHSATUM O XUMUUYECKOM 3JIEMEHTE U BEIIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHW HA OCHOBE TEOPETUUYECKHX IPE/ICTABICHUMN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpelacTaBieHUNd 00 AIEKTPOJUTHYECKOM JMCCOIMAIIMU  BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPHYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOTO
YpPOBHS K JPYyroMy, BBITIONHSA (PYHKIHUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U IMOIYYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHHs B Hayke. M3ydeHune XMMUU MPOUCXOAUT C IMPUBJICUECHUEM
3HAHUN W3 paHee W3YYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX alolmui MUpy,
«buonorus. 57 kinacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3ydyeHUH XUMHUM MPOUCXOAUT (DOPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HAHUN — BaXHEUIUX (PAKTOB, MOHSATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX O0OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAaHWS TPU HU3YYCHUH BEIIECTB M
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIILHOW M Yy4eOHO-UCCIIEI0BATENbCKON
JESITEIIbHOCTH, OCBOCHHHM TPaBUJ O€30MacHOrO OOpalieHus C BEIIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipy u3ydeHUu XMMUU HAa YPOBHE OCHOBHOI'O OOIIET0 OOpa3oBaHUSI BaXKHOE
3Ha4YE€HHE MPUOOPEIH TaKue IeJH, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMsI Ha CHCTEMaTHYECKOe MpUOOIIECHHUE
OoOy4JarommMxcs K CaMOCTOSITEILHOM MO3HABATENBHON JESATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyHarOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOwmEeH (QPYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCJI€ YMCHHH OOBSCHITH W OIICHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHUpA, MCIHOJIb3YsS 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHUU
XUMHUH, TPUMEHSTh HMX MpPH pEUIeHUU Npo0JeM B TOBCEAHEBHOM >KWM3HH H
TPYIOBOU JIEATENBHOCTH;

— ¢opmupoBaHue y OOydYalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI 1LEHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH IKOJIOTHYECKHU
1e71eco00pa3HOTO TOBEJICHUSI B OBITY W TPYJOBOM JAESATEILHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAOLIEH MPUPOTHOU CPEJIBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOo(uUis U HaAMpaBlIEHHOCTH JajbHEHIIEro
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajbHbIE XMUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUU B KU3HU 4Ye€JIOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. Du3MyecKUe CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeToAax MO3HAHMS B XUMHUH. YMCThIe BEIIECTBA M CMECH.
CriocoObI pa3AeIeHust CMECEH.

ATOMBI M MOJIEKYNbl. XUMHUYECKUE 3JeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U C0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunyeckass ¢opMmyna. BaleHTHOCTH aTOMOB XUMHYECKHX 3IJIEMEHTOB.
3aKOH TIOCTOSHCTBA CcOCTaBa BemecTB. (OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi TN XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonnuectBo BemectBa. Monbs. MomsipHas Macca. B3aumocBs3b Kon4ecTBa,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BemiectBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBJICHHUS. XUMUYECKash peakiuus U e€ MpU3HaKH.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XMMUYeckHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEaKIHi (COeAMHEHUS, pa3JIOKEHUS, 3aMEIEHHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBMWIaMHu paboThl B Jab0OpaTopuu U
npuémMamMu 0OpaleHus: ¢ JIabopaTOpHBIM O00OPYIOBAHUEM, U3YYEHHE U OMHCAHHE
¢uznyecKkux CBOMCTB O0pa3lOB HEOPraHUYECKUX BEIIECTB, HAOIIOJCHUE
¢usnyeckux (IUIaBI€HHWE BOCKA, TasHUE JIbJla, PAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIUS BOJbI) U XMUMHUYECKUX (TOPEHUE CBEUU, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTOMN) SBIIEHUH, HAOII0IeHUE U
ONMCaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3ioKeHHe T'MIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMojIeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB pa3ENCHHs] CMECEH: C MOMOIBI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, UCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MMOBAPCHHOMN
CONMM, HaONIOJGHHE W  OMNHCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHUE MOJEJIeH MOJeKys
(ILIapOCTEPIKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — 37m€MEHT U mpocToe
BeulecTBo. Haxoxaenuwe kuciaopoga B Hpupoje, (uU3HuecKue M XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcuapl. [Ipumenenune kucimopoma. CrocoObI



MOJIyYeHHUs] KUclopoda B J1abopaTOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoja B mpupojae. O30H — aioTporHas MoAupUKaIIs KAUCIOpOaa.

TernoBoit »hdEeKT XUMHUUYECKOW peaKluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHUE
BO3/yXa, YCHJIEHHE TAPHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — anemeHT M mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nosy4yeHust. Kucmorel u comnu.

Monsipablit 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponb pacTBOpoB B mpupoJie U B )KU3HU 4eioBeka. KpyroBopoT Bonbl B MpUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC,  KHCJIOTHbIE, aMdoTepHbie) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusmyeckue ©U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcnoBanusa. Kraccupukanus ocHOBaHMIA: IIETOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiiarypa ocHoBaHuii. PU3UUECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus xkucinor. Homenkinarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWCTBA COJICH.
[Tosyuenue cosnen.

['eneTnueckas CBA3b MEXAY KJIACCaMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENIECIICHHE COAEpKaHUsI KUCIOpOAa B BO3yX€, MOIYyUEHHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHHE ¢ oOpa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJOpoaa (ropeHme), B3auMozeicTBre Bogopoaa ¢ okcuzaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BELIECTB C
pa3NMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIIAMU
(HatpueM ©  KanblueM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),



UCCIIEJOBaHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
Ha0JII0/IEHUE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpaxX KHUCIOT U IIEJIOYEH,
u3ydyeHue B3anMmojnencTBus okcuna menu (ll) ¢ pacTtBopom cepHOM KHUCIOTHI,
KUCJIOT C MeETajulaMH, pPEeakUui HEUTPAIN3aLWH, ITOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJIHOIO MeTajula APYTMM M3 PAacTBOPA COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3alad 10 Teme «BaxHelmme Kiaccsl HEOPraHWYECKHX
COCIMHEHUI.

Hepuoanyecknt 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpeneeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKMCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTne o
IpyNNax CXOJHBIX 3JEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHBIE OKCUABI
Y THUJIPOKCHU/IBI.

Ilepnognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
Ileproguyeckon cucteMbl xumuyeckux sineMeHToB 1. 1. Menneneesa. Ilepuonst
u Tpynnbl. DHU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIIaM U IIEPUOJAM.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckor CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUsA Hayku W npaktuku. . M. MenneneeB — yd€Hbld U
IrpakIaHUH.

Xumnyeckass cBs3b. KoBaneHTHass (HOJspHAsT W HEMOJIIpHAsl) CBSA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE  PEaKLUU.
[Iponecchl OkuceHns U BOCCTaHOBIIEHUsI. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT U IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropenue, peakiny pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie cea3u



Peanuzanmst MeXIpeAMETHBIX CBSI3€M IIPU HM3YyYEHHHM XMMHMM B 8 Kiacce
OCYILIECTBIISIETCSl 4YEpe3 MCIMOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyUYHbIX
NOHATUH, TAK W NOHATHUH, SIBJISIOIINXCS CUCTEMHBIMU JUIS OTACIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUYHbIE MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, AaHaJINW3, CHUHTE3, KiacCUPHUKauus, MEpUOJUIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHHE.

@usuka: Marepus, aroM, D3JJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3MYEeCKHe BETHYWHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHUsA

Ilepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOICTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalausA, KAJIbIUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKONU PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCS K Pa3jIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakuuid Mo pa3audyHbIM MMPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIJIOBOMY 3(pdexty, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
YPaBHEHMS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U IeTepOTreHHBIX
peakuusx. llonarue o karanmse. [lonsTrue 0 xumuueckom paBHoBecuu. DakToOpHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBneHue  ypaBHEHUH



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3NEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KarnoHnbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XUMUYECKOH cBsi3U. CTeneHp Auccounanny. CUIbHbBIE U CIIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUNA HMOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM UM cCcOJel B CBET€ MPEACTAaBICHUH 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBI. [IoHATHE O THIPOIU3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakiHu
OT BO3JIEUCTBUS PA3JIUYHBIX (DAKTOPOB, HCCIEIOBAHUE BIEKTPONPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcCa JUCCOLMALMM KHCIOT, IIEIOYed U  COoJIeh
(BO3BMOXKHO  MCIIOJIB30BAaHME  BHJEO MaTEpUaloB), NPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEeaKUuid
(ropeHue, peakuuu pas3yIoKEeHUs, COCTUHEHUs), PACIIO3HABAHNE HEOPIaHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUMil HAa HOHBI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl u MX coeiMHEHUSA

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHne U (pU3NYEeCKUe CBOWCTBA MPOCTHIX
BEIIECTB — TAJNOreHOB. XMMHUYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3aMMOJEHCTBUE C METaUIaM{, HEMeTaUlaMH, IIeJIo4aMH). XJIIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJyYEHHE, NpUMEHeHHe. JlelicTBhe
XJIOpa M XJOPOBOJOPOJA HAa OPraHW3M 4eJIOBeKa. BaxkHelmme XJIOpuipl U UX
HAXO0XKJEHUE B IPUPOJE.

Oo6mas xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTerneHu okucieHus. CTpoeHue M (pu3nyeckue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHYecKue cBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (Quznueckue U XUMHUYECKHE CBOMCTBa (00IIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE IMPOMBILUIEHHOTO CHOcO0a MOJYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEaKIUs Ha



cynbdar-uon. HaxoxneHnue cepbl W €€ COeIMHEHMI B mpupojie. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH cpefbl COCNUHEHHUSIMU Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCICHHS. A30T, pacIpOCTPAHCHHUE B MPHUPOJIE,
busnyeckue U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue u npuMeHenue. Com aMMOHUS,
X QU3NYEeCKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHAs peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (QU3MYECKHUE U XHUMHYCCKUE
cBOiicTBa (0OmMe Kak TMpeACTaBUTENIS Kiacca KHUCIOT U  CIeHu(pUIECKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHHEe OKPYKAIOIIeH cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUWE BO3Ayxa, MOYBBI M BoAoEéMOB). Docdop,
ajuioTponHeie Mojaudukanuu gocdopa, Guznueckue M XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XUMUUECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaTtoB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

O6mas xapaktepuctuka snemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICGHW  OKHUCJICHHWS.  YIJIEPOA,  aJUTOTPOITHBIC
MOAM(UKAIIKA, PACTIPOCTPAHEHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKCubl yriiepoaa, ux
dbuznueckue W XUMHUYECKHE CBOMICTBA, JEHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTta, MapHUKOBBINA
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiyueHue W mnpuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYATEHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBaX KaK O COCTUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie MCTOYHUKK YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKax, yriieBoJax — U MX
poiii B OKM3HM YeJOBeKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYyYCHHE W
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuue mnpeacTtaBiieHUs 00
okcune kpemaus (IV) u kpemaueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIINe CTPOUTENIbHBIC MaTepHalbl: KepaMuKa,



CTEKJIO, IIEeMEeHT, 0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTENIbHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEAKLMN HA XJIOPU-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKAIOIIHUE (PU3NYECKHE M XUMHUYECKHE CBOMCTBa
raJIorTeHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE C oOOpa3lamu XJOPUAOB (TalOT€HUAOB), O3HAKOMIIEHHE C
oOpazmamMu  ceppl W €€  COCAMHEHUSIMU  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUS caxapa IO JEeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON Peakuu Ha Cyib(aT-
VMOH M HaOJIOJeHUE NpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HUYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3ZMOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yIOOpEHUH, MOJIydYEHHUE,
coOupaHue, paclo3HaBaHWE W HW3Y4YEHHE CBOMCTB aMMHaKa, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocaT-uOH U U3y4YE€HUE NMPU3HAKOB
MX IPOTEKAHHUsI, B3ANMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), V3YUYECHHE MoOZENen
KPUCTAJUIMYECKUX pelIETOK anmasa, rpaduta, (QyiiepeHa, O3HaKOMJICHHE C
IPOLECCOM aACOpPOLUU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJy4yeHHue, COOMpaHue, paclo3HaBaHUE U H3yYEHHE
CBOICTB YIJVIEKMCIIOTO ra3a, IpOBEJICHNE KauyeCTBEHHBIX peakUuid Ha KapOoOHAT W
CUJIMKAT-UOHBl W W3YYEHHE MNPHU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
IPOAYKIMEH CHJIMKATHOM IPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTauIbl ¥ UX COCAUHEHUS.

Metajibl 4 X COeIMHEHHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepuommueckon cucreme xumuyeckux siaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Merayundeckas CBsi3b U
METaJUIMYecKass  KpUCTAJUIMYECKass  peIIETKa.  JJIEKTPOXMMUYECKHH  pAX
HanpspkeHuil metaiioB. dusnyeckue U XMMUYECKUE CBOMCTBA MeTasuioB. O0mue
CrocoObl Toy4eHus: MeTayioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[[leounble mMeTambl: nonoXkeHne B [leproanueckoil cUCTEME XUMUYECKUX
sanemenToB l. 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUH.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMil M KaJblMW: TIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HAXOXJIeHHE B IIpupojie. Pusndyeckue 1 XMMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxseiimue coeauHeHHs Kaiblus (OKCUZ, TUAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMUHUN: TIoJI0keHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHue aTtoma, HaxoKIeHHE B mnpupone. Pusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(POTEPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATFOMHUHUSL.

Keneso: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MeHnpneneeBa, CTpOEHHE aroMa, HaxOoXaeHuWe B npupoae. dusnueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(1), ux coctaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAIOB U CIUIABOB, HX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIBL30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KIbIIUS W HATpusi C BOJOM (BO3MOYKHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecca TOPEHUS KeJe3a B KUCIOPOJIE
(BO3BMOKHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAUYeCTBECHHBIX PEAKIMA HAa MOHBI: MarHus, KaJblUs, AJIIOMUHUS, [IMHKA, Kejle3a
(I u xenesza (111), mexu (11), HaOmOaCHUE W ONMCAHUE MPOIIECCOB OKPAITHBAHHS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaibliug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
Y TUJPOKCHU/IA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxuelume
METAJUJTBI U UX COCTUHCHUS.

XuMHS M OKPYXKAKOIIASA cpeaa

BemecTtBa m Marepuasiibl B IOBCEIHEBHOM XWU3HM YeEJIOBEKAa. be3ormacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. [lepBas momorib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKawomleh cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpaIus BemecTs, nanee — [1JIK). Poxs xuMun B pemeHnn 3KoJI0ruuecKux
mpooem.

Xumuueckuii IKCnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJO, CIUIABbl METAUIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesicnpeomemmnule cea3u



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAy4YHbIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(PUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCHEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJEb, SBJICHUE, ITAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusnka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsil, MPOBOJHHKH,
NOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIUIMYECKAs
pemeéTKa, CIuiaBbl, (PU3MYECKHE BEIWYUHBI, €AUHULBI W3MEPEHHS, KOCMHYECKOE
POCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPATIBHBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPOJIBI,
M0JIE3HBIE UCKOIAEMbI€, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €IMHCTBE Yy4eOHOU U
BOCIIUTATEIBLHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIeCTBE TMpaBUJIaMd W HOPMaMH TIOBEJICHUS M CIOCOOCTBYIOT TMpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN O0yYarOIINXCA.

JIM4HOCTHBIE  pE3yJIbTaThl ~ OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAaTbCS ~ CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUM W
pAaCIIMPEHUE OMbBITA IESITETBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAYyYHOMY HACIEIUI0, TTOHUMAHUS 3HAYEHUS XUMHUYECKOM HAyKH B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIANETh JOCTOBEPHOW WH(pOpMAIHMEH O
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS] O COLMAJIBbHBIX HOpPMax M TNpaBUJiaX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATETbHOCTH TMpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOU NESITENBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEACHUE M TIOCTYNKH CBOMX TOBApUIIEH C TO3UILIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY I TIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI NPUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B O3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJIICHHBIC HA TMOJIyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUI,
MO03HABATENIbHON, MH()OPMAIMOHHOM M YUTATEIbCKON KYyJIbTYypbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOM, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HMHPOPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOCKTHOM W  HMCCIIEIOBATEIHCKON
JIEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOyUEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 KU3HU, OCO3HAHWE IOCIICICTBUA U
HETMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOIMMOCTH COOJIOJIEHUsT TPaBWJI OE30MaCHOCTH TPU  OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YyUYECHUIO Tpodeccuil U Tpyaa pa3IuyHoOro poja,
YBaXEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs MPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyAIbHON TPAEKTOPUU MPOJAOHKEHUST 00pa30oBaHUs C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHON TPo(heCCHOHATBFHON ACITEIPHOCTH M PA3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOAE KaK HMCTOUHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI, IOHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICHXMYECKOMY 3JI0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOJIIOICHHUS
npaBuiI 0€30MACHOTO MOBEEHUS MTPH pabOTe C BEIIECTBAMHU, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITHh 3HAHUS, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPY>Kalolleld MPUPOIHON CPENOM, I MOBBIIICHUS
YPOBHSI ~ 9KOJIOTUYECKOM  KYyJbTYpbl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M MyTell WX pelIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHMKATUBHOW U COIMAJIBHOMN MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeagMeTHBIX PE3YIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIEHAyYHbIE TIOHATUS (3aKOH, Teopus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MNpeAMETax U IO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (HOPMHUPOBATH IMPEACTABICHHE O IEIOCTHOMN



HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IeUCTBUS (IT0O3HABATENbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIE), KOTOphIE O0O€CIeurnBarOT (OpMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Bba3oBble JJoruueckue JelicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NP OCBOCHHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKHX MMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSATHSMH), WCIIOIH30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OT/IEIBHBIX (JAaKTOB M SBJICHU, BEIOUpATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMUUYECKHX pPEaKIuH,
yCTaHABJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBA3U MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTHYECKHUE PACCYX ACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 0 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TIPOLIECCE TO3HAHUS TOHATHS (NIpEAMETHBIE WU
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmylia U YpaBHEHUE
XUMUYECKON PEAKIINU — MPU PEIICHUN Y4eOHO-TTI03HABATENBHBIX 337a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIICCTBEHHbIE
MPU3HAKU M3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX MPOIIECCaX U SIBICHUIX.

Bba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh IMMOCTABJICHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

MPUOOPETEHUE OMNbITa IO TUIAHWUPOBAHWIO, OPTaHU3ANWH W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HabloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yJbTaT, (OPMYITHPOBATH 0000IIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmaumeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIUIO
pa3IUYHBIX BUJOB U (HOPM MPECTABICHUS, MOJIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE TPUMEHATh pa3iu4yHble METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPEIEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  WCTOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPO aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMY TIpecTaBiIeHUs] HHpOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECJIOKHBIMU CXEMaMH, JMarpaMmamu,
npyrumu popmamu rpaduKu U UX KOMOWHAIUSMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UPOBaTh B TIpolecce YyYeOHOH U
WCCJIEIOBATEILCKONU JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe TeiCTBHS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WIiM) JIUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/IJIOKEHHOM 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHLHOMN
NEATETPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeNiaTh MPE3CHTAIUIO
pPE3YyJAbTATOB BBHIMOJHEHUS XUMHUYECKOTO AKCIEpUMEHTa (J1abOpaTOPHOrO OMbITA,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM M MCCJEAOBATEIbCKOM  JICSITEIBHOCTH  MPU  PEUICHUU
BO3HHMKAIOIIMX NpOOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uruii (00CyX aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHUEe KpPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHHUE CaMOCTOSITEJILHO OMPEACNSITh 1ENU JeATeIbHOCTH, TUIAaHUPOBATh,
OCYHIECTBJIATh, KOHTPOJUPOBATH M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeILHOCTh, BBIOUpaTh Harbonee d3(pheKTUuBHBIC CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTAaBJSATh WJIM KOPPEKTUPOBATH
MPEVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPU BBINOJHEHUM 33JaHAA C YYETOM
TIOJIYYCHUS HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1171, YMEHHE
UCITIOJI30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, TIPEJIaracMble€ B YCJIOBUU 3aJIaHUN.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe nmnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IBHOTO
COJIep>KaHMs, YCTAHOBJIEHHOIO JaHHOM ¢enepaibHOM padoyeil mnporpaMMon,
BBIICJISIIOT: OCBOCHHBIC OOYYaIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



JIeWcTBUl, crnenuduueckue g TpPeAMETHON o0nacTu  «XUMHS», BHUJBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro MWHTEpIpETalUu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy o0yuenus B 8 kyiacce rnpeaMeTHble pe3ysibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COSTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XMUMHUYECKasi peakius, Kiaccuukanus peakuuid: peakiuu
COCMHEHUS, PEAKIMHU PA3JIOKECHUS, PEAKIUU 3aMELICHUS, PEaKIuu
o0OMeHa, PK30- U SHJIOTEPMHUYECKHE PEAKIINH, TEII0BOU 3((EKT peakiuu,
AP0 aToOMa, HJIEKTPOHHBIM CIOW aroma, aToMHasi OpOHUTallb, PaJUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAsl KOBAJICHTHAsS CBSA3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHSITUH H
MPUMEHSThH 3TU OHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJIMKY JJIS COCTaBJIeHUS (HOpMyT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e OIpENENATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKWUCJICHHMS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSAX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCAMHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyto Qopmy Ilepuoauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iIuvaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymma)y, mansie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHHS, KOTOPhIE HUMEIOTCA B
tabnune «llepuonuueckass cucteMa XUMHUYECKHX »dyemeHToB [[. W.
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IEKTPOHOB
U pacrpeieieHue X MO JEKTPOHHBIM CII0SIM);

KJ1acCu(UIIMPOBATh XMUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BEIIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XMMHYECKUE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIK/IAsl OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO  MAaccChl
BEILIECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKOW PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEpPAlA MBICIUTENBHON AEATEIbHOCTA — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KiacCU(PUKaIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJACTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHM, €CTECTBEHHO-HAYUYHbIE METOMbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBWJIaM  TMOJIb30BAHUA  XMUMHUYECKOM  MOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBUiaM OOpaIlleHHUs C
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJA), INPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MAaCCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
MJIAaHUPOBATh M MPOBOJAUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoniy oOyueHus B 9 kiacce npeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: XHMHYCCKUI
DJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKast PEaKIUs, XUMAYECKasl CBSA3b, TEIJIOBOU AP (HEeKT
peakmuy, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIJICKTPOJIMTHI,
HEAJICKTPOJUTHI, DJICKTPOJIMTHYSCKAS JTUCCOIMAIINSA, PEaKIUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE€ paBHOBecue, oOOpaTUMble W



HEeoOpaTUMbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIIOTpONus, aM(POTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJIEHTHAs, MOHHAaf,
METaJUIMYecKasi), KpHUCTAUIMYECKass PEMETKa, KOPpPO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeAeabHO IO0MyCcTUMAas
koHueHTpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU NOHSTUS MPU OMKUCAHUU BEUIECTB U UX MPEBPAILICHUI;
UCIIONb30BaTh XHMHMYECKYI0 CHMBOJIMKY [UIsl COCTaBlieHUS (opMyll
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

ONPENCIISTh BAJICHTHOCTh U CTEIIEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX pAa3IUYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
onpeneaEéHHOMY KJacCy COEIMHEHH 1o (opmyiaM, BUA XHUMHUYECKOU
CBSI3W (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsi/i MOHA M0 XUMHUYECKON QopMmylie, XapakTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTAJUTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbichn Ilepumogmueckoro 3akona [[. M. Menneneera u
JEMOHCTPUPOBATh €ro TMOHHWMAaHHWE: OIHUCHIBATH U XapaKTepu3oBaTh
tabnuunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-Tpymnma)» U «mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaUEHUs, KOTOpbIE MMEIOTCA B MEPUOJWYECKOM Tabiauue, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij  sjapa, oOIIee 4YUCIO DJIEKTPOHOB H
pacmpesiesieHne HUX IO DJJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIUHCHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOLIMX B peaKkuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEeNUPUUIECKHE XHUMHYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEILIECTB, MOJITBEPKIAas OMNHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHHUS JJEKTPOJUTUYECKON JHUCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE M COKPALIEHHBIE YPABHEHUS PEAKIUA HOHHOIO



oOMeHa, YypaBHEHHsI peakluuid, MOATBEPKIAONIMX CYIICCTBOBAHHE
TeHETUYCCKOM CBSI3U MEXK/y BEIECTBAMH PA3IMIHBIX KJIACCOB,;
pPacKpbIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITHA
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECCTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXKHOCTH TIPOTCKaHUS XUMHYECKHX IMPEBPAIICHUI B pPa3IUIHBIX
YCIIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJieMEeHTa 10 ¢opMyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIICCTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUja  MOJIb30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakKXe TMpaBWia OOpaIleHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTJIEKUCIIOro rasa);

NPOBOJUTh  PEAKIMUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpoMu-,
noaua-, kKapbonar-, ¢ocdar-, cuwimkar-, cyibdar-, TUIPOKCUJI-UOHBI,
KaTHMOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTECIIBHON JEATCTbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHUE, OOOOIIECHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
IPUYUHHO-CJICICTBEHHBIX CBS3€H — I WM3Y4YEHUS CBOWCTB BEIICCTB U
XUMHYECKUX PEAKIUH, EeCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, HKCIIEPUMEHT (pEealbHBbIA U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUME

8 KJIACC
KoaunyecTBO 4acoB
Ne HaumeHoBaHHe pa3/iesioB U JnexkTpoHHbIE (HH(POBHIE)
KoHnTpoabHbIe IpakTH4eckue
n/n TeM NMPOorpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsI
Paznen 1. IleppoHayanbHble XMMHYECKHe TOHATHS
Xumust — BaxkHasi 00J1aCTh
11 €CTEeCTBO3HAHUSA U 5 2 Bbubmmoreka [JOK
' MIPAaKTUUECKOH NeATEIbHOCTU https://m.edsoo.ru/7f41837c
YeIIoBeKa
12 BemecTBa 1 XUMUUYECKHE 15 1 bubmmroreka [TOK
' peakiuu https://m.edsoo.ru/7f41837c
HUroro mo paszgeny 20

Pasnen 2. Baxkneiimme NPeACTAaBUTE/IH HEOPraHUYECKUX BEIIECTB

21 Boznyx. Kucnopon. [onsitie 6 Bubmmoreka LIOK
00 okcuax https://m.edsoo.ru/7f41837c
29 Bognopoa.Ilonarue o kucmorax 8 1 Bbubmmroreka [TOK
U COJIsIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsr. IlorsTue 06 5 1 1 Bubnuorexa IJOK
OCHOBAaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 1 Bubmmoreka LIOK
HEOPraHUYECKUX COEAUHCHUN https://m.edsoo.ru/7f41837c
HUroro mo paszeny 30

Paznen 3. Ilepuoanyecknii 3axoH u [lepuonnyeckas cucrema xumndeckux 3iemenToB /1. . MenneneeBa. CTpoenne aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE PeaKIINT


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

[Iepuoanueckuii 3aK0H 1
Ilepnoauyeckas cucrema

3.1 XMMHMYECKHX 31eMenToB I, U.
Mennene-eBa. CTpoeHue aroma
XuMuueckas CBs3b.

3.2 OKHCITUTENBHO-

BOCCTaHOBUTECJIbHBIC PEAKITUUA

HUroro mo paszery

PezepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME

15

68

Bubmmoreka [JOK
https://m.edso00.ru/7f41837¢c

Bbubmuroreka [JOK
https://m.edsoo.ru/7f41837¢c

Bubnuoreka IIOK
https://m.edsoo.ru/7f41837c
bubmmoreka [JOK
https://m.edsoo.ru/7f41837c



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

9 KJIACC

Ne n/m

Pazpgen 1.

11

1.2

13

HaumeHnoBaHHe pa3ieioB ¥ TeM
MPOrpaMMbl

Bel].[eCTBO U XUMHYECKUE PeAKIUN
[ToBTOpenue u yriyoneHune 3HaHui
OCHOBHBIX pa3JielIoB Kypca 8 kinacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peaxiuit

DJeKTpOIUTHYECKAsk AUCCOLMALIHS.
XuMHYEeCKHe peakli B pacTBOPax

HWroro no pasneny

Pazpnea 2.

2.1

2.2

2.3

24

HemeTanibl H UX coeTMHEHUST
O01mast XapaKTepUCTHKA XUMHYECKHX
anemeHTOB VIIA-rpynmsl. ["anorens
O01mast XapaKTePUCTHKA XUMIIESCKUX
anemenToB VIA-rpymmel. Cepa u eé
COCIIMHCHUS

OO0m1as XxapaKTepUCTHKA XUMHUECKUX

aneMenToB VA-Tpynnsl. A3ot, hocdop u ux

COCIMHCHUS
OO6m1as XxapaKTepuCTHKa XUMHIECKIX
anemeHnToB |VA-rpynnsl. Yrnepon u
KPEeMHHH U UX COEAMHEHUS

HWroro no pazneny

KosnuecTBO 4acos

Bcero

17

25

KoHnTpoabHbIe
pa6oTsl

I[IpakTHyeckne
padoTsl

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTeJIbHbIE

pecypcbl

bubnmoreka [JOK
https://m.edsoo.ru/7f41a636

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

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka IIOK
https://m.edso0.ru/7f41a636

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

Bbubmuoteka [JOK
https://m.edsoo.ru/7f41a636

Bbubmunorexa IIOK
https://m.edso0.ru/7f41a636



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

Paszgen 3. MeTaijibl M HX COeTHHEHHS

3.1 OO011Ke CBOMCTBA METAIIIIOB

3.2 Bakuelime MeTaIbl U UX COCIUHCHUS

HUroro mo paszery

Paznen 4. Xumus u okpy:kapias cpeaa

4.1 BemectBa u MaTe€pualibl B )KU3HHU YCIIOBCKA

HWroro no paznery

Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

INOYPOYHOE IINTAHUPOBAHUE
8 KJIACC

Ne
Tema ypoka
n/m
1 IIpenmer xumuu. Poiabs XxumMuu B )KU3HU
yeioBeka. Tesa v BelecTBa
2 IToHsATHE 0 METOMaX TTO3HAHUS B XUMHHU

16

20

68

KoamnyecTBo YyacoB

Bcero

KonrposbHsbie
padoTsl

IIpakTHyeckne
padoTsl

Hara

U3yYeHUs

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
bubmmoreka 1IOK
https://m.edsoo.ru/7f41a636

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

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

DJIeKTPOHHBIE
undpoBbie
o0pa3oBaTe/ibHbIE

pecypebl

bubmuoreka LIOK
https://m.edsoo.ru/ff0d210c

bubnuoreka [JOK
https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

10

11

12

13

14

[Ipaktrueckas padora Ne 1 «IIpaBuna
PpaboTHI B 1a00paTOpUy U MPHEMBI
oOparieHus ¢ 1abopaTOpHEIM
o0opynoBaHUEM»

Yuctsle BemmecTa u cMecd. Crioco0b
paszeneHus cMecei

INpaxtuueckas padora Ne 2
«Paznenenue cmeceil (Ha npumepe
OYHCTKH TTIOBapEHHOM COIN)»

ATOMBI K MOJICKYJIbI

XMMHUYECKHE DIIEMEHTEL. 3HAKU
(CHMBOJIBI) XUMUYECKUX 3JIEMEHTOB

HpOCTLIe U CJIOKHBIC BCIIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUEHUE

3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckas popmyna. Banenrnocts
aTOMOB XUMUYECKUX 3IEMEHTOB

OTHOCHUTENIbHAS aTOMHAs Macca.
OTHOCUTENbHASL MOJIEKYJISIPHAsI Macca
MaccoBast 1051 XHMHYECKOTO
3JIEMEHTa B COCAMHCHUH

KonuuectBo BemiecTsa. Mojib.
Monspnas macca

Du3nyeckre U XUMHYECKHE SBICHHUS.
XuMmudeckas peakius

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bubnmorexa LIOK
https://m.edsoo.ru/ff0d26ca

bubmnorexa [IOK
https://m.edsoo.ru/ff0d28c8

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d2a6c
Bubnuorexa [JOK
https://m.edsoo.ru/ff0d2be8
Bbubmuorexa LJOK
https://m.edsoo.ru/ff0d2a6¢
Bubnuoreka [JOK
https://m.edsoo.ru/ff0d2d50

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d2eae

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d323c

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d350c

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d5230

Bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

15

16

17

18

19

20

21

22

23

24

[pu3Haky U ycioBUs IPOTEKAHUS
XMMHYECKHX PEaKLUi

3aKoH COXpaHEHHs MacChl BELIECTB.
XuMHUYECKUe ypaBHEHHUS

BerunciieHns: KOJIM4eCTBa, MacChl
BEIIECTBA 110 YPABHEHHUSIM XUMHUYECKUX
peaxuit

Knaccudukanust XaMHYECKUX peaKiui
(coenuHeHMs, pa3IoKEeHUS,
3aMelIeHNs, OOMCHA)

M. B. JIoMOHOCOB — Yy4€HBIii-
sHIMKIoneaucT. O0o0eHue u
cHCTeMaTU3aIusl 3HAaHUI

KonrpospHas padora Nel o teme
«BelecTBa 1 XUMUYCCKHAE PEAKIIAI»
Bozxyx — cmech razos. Cocras
Bo3ayxa. Kucnopox — snemeHT u
mpocroe BeuiecTBo. O30H
Dusnyueckre U XUMHUYECKHE CBOWCTBA
KHCIIOpoJa (peakui OKHCIICHHS,
ropenue). [Tlonstue 00 okcumax

CriocoObl 1oJTy4eHust KUCIIopoa B
11a00paTOPUH ¥ TIPOMBIIIEHHOCTH.
ITpumeHeHne KUCIOpoaa

TerutoBoi 3G deKT XUMHIECKOMH
peakiuu, IOHATHE O
TEpPMOXUMHUYECKOM YPaBHEHHH, 9K30- U
SHJOTEPMHYECKHX PEAKLHUIX

Bbubnuoteka [JOK
https://m.edsoo.ru/ff0d3al6

Bubmnoreka [IOK
https://m.edsoo.ru/ff0d3b88

bubmnoreka [IOK
https://m.edsoo.ru/ff0d5708

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d3f34

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d40c4

Bbubmnoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmnoreka [IOK
https://m.edsoo.ru/ff0d448e

Bbubnuotexa [JOK
https://m.edsoo.ru/ff0d4614

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d497a

bubmnoreka [IOK
https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

25

26

27

28

29

30

31

32

33

34

35

36

ToruuBo (HedTb, Yroib U METaH).
3arpsi3HEHUE BO3yXa, CIIOCOOBI €0
IIPeIOTBPAIICHUS

[Ipaktrueckas padora Ne 3 o Teme
«[Tomyuenue u cobupaHue KUCIOPOAa,
H3Y4ECHHE €ro CBOICTB)

Bomopon — amemeHT 1 pocToe
BemiecTBo. HaxosxeHue B mpupoje
®dusnueckne 1 XUMHYECKHE CBOICTBa
Bozmopoja. [Ipuvmenenne Bogoposa

TloHsITHE O KUCIIOTAX M COJISAX

CriocoOBbI TOTy4YEeHHUS BOIOPOA B
naboparopuu

INpaxTuueckas padora Ne 4 o Teme
«[Tomyyenue u cobupanue BoIOpoa,
W3Y4EHHUE €TO CBOWCTBY»

MonspHuslit 005EM ra3oB. 3aKOH
ABorajpo

Boruuncinennst 00b€Ma, KOJIHIeCTBa
BEIIECTBA Ta3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEILECTBA MM 00BEMY
Berancnenus 065EMOB ra3os 1o
YPaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH ra3oB
dusnyeckrne 1 XAMUYECKUE CBOHCTBA
BOJIBI

CocraB ocHoBanuii. [Toustue 06

Bubnuoteka [JOK
https://m.edsoo.ru/ff0d4cda

Bbubnmnorexa LIOK
https://m.edsoo.ru/ff0d4ae2

bubmunoreka [IOK
https://m.edsoo.ru/ff0d4dd0

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d50d2

Bbubmnoreka [IOK
https://m.edsoo.ru/ff0d4dd0

Bbubnmuorexa [JOK
https://m.edsoo.ru/ff0d4f42

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d542e

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d55a0

Bbubmnoreka LIOK
https://m.edsoo.ru/ff0d5708

bubnuorexa [JOK
https://m.edsoo.ru/ff0d587a

Bubnuorexa [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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HWHIUKATOpax

Bona xak PacTBOPHUTEIID. Haceimennsie

1 HEHACBIIICHHBIC PACTBOPELI. MaccoBas

JI0JIs BEIleCTBa B PacTBOpe
INpaxTuueckas padora Ne 5 o Teme
«[IpuroroBiieHne pacTBOPOB €
onpeaenéHHON MaccoBo oneit
PacTBOPEHHOTO BEIIECTBA»
KonTponsHas padora Ne2 mo teme
«Kucnopon. Bogopoa. Boma»
OKcHJIBL: COCTaB, KJIacCH(pUKALHS,
HOMEHKJIaTypa

[TomryueHne 1 XUMHUYECKHE CBOHCTBA
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

OCHOBaHUS: COCTaB, KiIacCU(UKAIUS,
HOMEHKJIaTypa

[Tonyuenne u XuMu4ecKue CBONCTBA
OCHOBaHUI

Kucnotsl: cocras, kiraccudukanus,
HOMEHKJIaTypa

[ToryueHne 1 XUMHUYECKHE CBOHCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIATYpA,
CcHoCcO0BI MOJY4YCHHsI, XHMUYECKUE
CBOIiCTBa

INpaxtuueckas padora Ne 6. Pemenue
9KCIEPUMEHTANILHBIX 32124 110 TEME

https://m.edsoo.ru/ff0d59e2

Bbubmnoreka LIOK
https://m.edsoo.ru/ff0d5b40

bubmnoreka [IOK
https://m.edsoo.ru/ff0d5eba

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d6342

Bbubnuotexka [JOK
https://m.edsoo.ru/ff0d664e

Bbubmnoreka [IOK
https://m.edsoo.ru/ff0d664e

Bubnuorexka [JOK
https://m.edsoo.ru/ff0d67ca

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d67ca

Bbubmnoreka [IOK
https://m.edsoo.ru/ff0dfee2
Bbubnuoreka [JOK
https://m.edsoo.ru/ffOdfee2

Bbubnurorexa [JOK
https://m.edso0.ru/00ad9474

Bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCIMHCHUI»

I'enernyeckas cBs3b MEXKY KilaccaMu
HEOPraHU4C€CKUX COCJIMHECHMI

O0001IeHNE U CUCTEMATU3alMs 3HAHUNA

KonTponsnas padora Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COeIMHECHUI"

[lepBbie MONBITKU KJIACCU(PHUKALUH
XHMHYECKUX 2J1eMeHTOB. [TonsTre 0
rpyInax cXoAHbIX JIEMEHTOB
[leproanyeckuii 3aK0H 1
[lepuoanyeckas cucreMa XUMHYECKUX
anemenToB [1. 1. MenzaeneeBa

[lepropl, TpyIIIbL, ITOATPYIIITE

Crpoenue aToMoB. COCTaB aTOMHBIX
saep. MU3otonsl

CTpoeHue IEKTPOHHBIX 000JI0YEK
aToMoB 3JeMeHToB [leproanueckoit
cucremsl [. 1. MenneneeBa
XapakTeprcTuka XUMHIeCKOTO
3JIEMEHTA T10 €T0 TOJI0KEHUIO B
Ilepuoanueckoii cucreme 1. 1.
Menneneena

3nauenwne [leprnomudeckoro 3akoHa JuIst
pa3BuTus Hayku U npakTuku. [1. W.

Bubmnoreka [IOK
https://m.edso0.ru/00ad9a50
Bbubnmoreka [JOK
https://m.edso0.ru/00ad9cb2

Bubnuotexka [JOK
https://m.edsoo.ru/00ad9ela

Bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

Bbubmnoreka [IOK
https://m.edsoo.ru/00ada52c

Bubnuoreka [JOK
https://m.edsoo.ru/00ada52c

Bubnuorexa [JOK
https://m.edsoo.ru/00ada342

Bbubmnoreka LIOK
https://m.edsoo.ru/00ada6bc

Bbubmnoreka [IOK
https://m.edsoo.ru/00ada824

Bubnuorexa [JOK
https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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MenpeneeB — y4€HbIii, nefaror u
TpaxIaHuH

BHCKTPOOTPI/IHH.TBJ'[BHOCTB aToOMOB
XUMHYCCKHUX 3JICMCHTOB

HonHas XxuMudeckast CBSI3b

KoBanentHas MNOoJIApHas XUMHUYCCKast
CBs3b

KoBanentHas HETIOJIApHAast XUMHUYCCKast
CBA3b

CTerneHb OKUCICHUS

OKHCITUTENbHO-BOCCTAHOBUTEIILHBIE
peaxiuu

OKHUCIHTEIN U BOCCTAHOBUTEIH

KonrposbHas padora Ned 1o teme
«Ctpoenue aroma. XMMHUYECKast CBA3b
PesepBHbIit ypok. O0001IICHNE N
CHCTeMaTH3alHsl 3HAHUI

Pe3zepBHblit ypok. O6001mIeHNE U
CHCTeMaTH3al¥sl 3HAHUI

Pe3zepBHblit ypok. O60061eHuE U
cUCTEeMaTH3aLus 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

68

Bubmnoreka [IOK
https://m.edsoo.ru/00adaab8
Bbubnmoreka [JOK
https://m.edsoo.ru/00adac34
Bubnuorexa [JOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
https://m.edsoo.ru/00adae28
Bubnuorexa [JOK
https://m.edso0.ru/00adb076
bubmorexa [JOK
https://m.eds00.ru/00adb076
bubnmoreka [JOK
https://m.edso0.ru/00adb486
Bbubnuoreka [JOK
https://m.edsoo.ru/00adb33c

Bubnuoreka [JOK
https://m.edso0.ru/00ad9ch2

bubmnoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

[epronnyecknii 3aK0H.
[lepuonnyeckas cucrema
XUMUYECKUX dNieMeHToB JI. U.
MeneneeBa

3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB XMMHYECKHX JJIEMEHTOB
MEPBBIX TPEX MEPHOIOB
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHX BEUIECTB

Buap! xuMudeckoil cBS3U U TUIIBI
KPHCTAJUIMYECKHX PEIIETOK
KonTtponsHas pabora Nel o treme
«IToBTOpeHme n yrioyOiieHue 3HaHUI

OCHOBHBIX Pa3/€IOB Kypca 8 Kimacca»

Knaccndukanus XMMIYeCKHX
peakiuii 10 pa3sauYHBIM NPH3HAKaM
ITonsiTHE O CKOPOCTH XMMHUUYECKOI
peakuun. IIoHATHE O TOMOTE€HHBIX U
TeTEPOreHHBIX PEAKLUAX

IToHsTHE O XUMUYECKOM paBHOBECHHU.

@DaxTOpBI, BIHUSIONINE HAa CKOPOCTh
XMMHYECKOH PeaKIny U TOI0KEHUE

KosinyecTBO 4acoB

Bcero

KoHnTpoabHbIe
padoTsl

I[IpakTHyeckue
padoTsl

Hdara
H3yYeHHust

DJIeKTPOHHbIE
undpposbie
o0pa3oBaTesIbHbIE

pecypchl

bubnuoreka [JOK
https://m.edsoo.ru/00adb59e

Bubnmorexa [JOK
https://m.edso0.ru/00adb6b6

Bubnuorexa [JOK
https://m.edsoo.ru/00adb7e2
Bubnuorexa [JOK
https://m.edsoo.ru/00adbac6

Bbubnuorexa [JOK
https://m.edsoo.ru/00adbcb0

Bbubnuoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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11

12

13

14

15

16

17

18

19

XUMUYECKOTO PABHOBECH S
OKHCIIATEILHO-BOCCTAHOBHTEILHBIC
peakuuu

Teopust AIEKTPOTUTUUECKOI
nuccoranui. CHIIbHBIE U ci1a0bie
JJIEKTPOJIUTHL

HouHble ypaBHEHUs peakLuit

XUMHUUECKHE CBOWCTBA KUCIIOT U
OCHOBAHMI B CBETE MPEJCTABICHUN
00 2JIEKTPOIMTUYECKON TUCCOLUALIU
XuMHYeCKHe CBOWCTBA COJIeH B CBETE
HpecTaBICHIN 00
EKTPOIUTHYECKOH TUCCOLHAIN

ITonsiTre o ruaponuse comne

O00011IeHNE U CUCTEMATU3ALUs
3HAHUH

[TpakTrueckas padora Ne 1.
«PereHne sKcrIepUMEHTAIbHBIX
3a1au»

KonTtposnsHas padora Ne2 o reme
«QNEeKTPONUTHYECKAs TUCCOLUALUS.
XUMHYECKUE PEaKIMU B PACTBOPAX»
OO1mas XxapakTepUCTHKa FaIOTCHOB.
XUMHUYECKHE CBOIICTBA Ha IPUMEpE
xJIopa

XnopoBomopoa. CoJisiHast KHCIOTa,

bubmorexa [JOK
https://m.edsoo.ru/00adcade

Bbubnuorexa [JOK
https://m.edso0.ru/00adcd68

Bubnmnorexa LIOK
https://m.edsoo0.ru/00add448

Bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

Bubmnoreka LIOK
https://m.edso0.ru/00add8b2

bubmmoreka [JOK
https://m.edsoo0.ru/00add9d4

Bbubmuoreka [JOK
https://m.edsoo.ru/00addd12

Bbubmmorexa [JOK
https://m.edsoo.ru/00addbfa

Bbubnuoreka [JOK
https://m.edsoo.ru/00addec0

Bubnuotexa [JOK
https://m.edsoo.ru/00addfe2

bubnuoreka [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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XHMHYECKHEe CBOICTBA, IOIyYCHUE,
IpUMEHEHHE

[IpakTrueckas pabora Ne 2 no Teme
«Ilomydenue consgHON KUCIOTBI,
n3y4eHue e€ CBOMCTBY

Brrancienus no ypaBHEHHAM
XUMUYECKUX peaKuuil, eciu OauH 13
peareHToB JJaH B U30bITKE

OO1mast XapaKTepHCTHKA HJICMEHTOB
VIA-rpynmst

AJNnOTpOnHbIE MOJU(UKALIMU CEPhI.
Haxoxnenue cepsl 1 e€ coequHeHUN
B nipupoje. XMMHUECKHE CBOUCTBA
cepbl

CepoBoiopo/1, CTpOeHHUE,
(du3HYecKre U XMMIYECKHE CBOMCTBA
Oxkcunpl cepsl. CepHasi KHCIIOTa,
(hu3nUecKre U XUMHUYECKHUE CBOMCTBA,
[IPUMEHEHHE

XuMu4ecKkne peakiuy, JexKamme B
OCHOBE MPOMBIIIICHHOTO CIOco0a
MOJTY4eHHs] CEPHOM KUCIIOTBI.
XuMudeckoe 3arpsisHeHne
OKpy»Xarollel cpelbl CoeJUHEHUIMU
cephl

Brrunciienue MaccoBoii 10X BRIXOAa
MIPOAYKTa peaKIuu

OO6mast XapakTepUuCTUKaA 3JIEMCHTOB

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

Bbubmnoreka [IOK
https://m.edso0.ru/00ade348

bubmuoreka [IOK
https://m.edso0.ru/00ade488

Bubnuorexa [JOK
https://m.edsoo.ru/00ade64a

Bubnuoreka [JOK
https://m.edsoo.ru/00ade64a

Bbubmnoreka [IOK
https://m.edso0.ru/00ade802

bubmunorexa [IOK
https://m.edsoo.ru/00adea28

bubnmoreka [JOK
https://m.edsoo.ru/00adec8a

bubnmorexa LIOK
https://m.edsoo.ru/00adec8a

bubmnoreka LIOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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VA-rpynnsl. A30T, pacnpocTpaHeHue
B IIpUpoJie, Gusnyeckue u
XUMUYECKHE CBOICTBA

Ammuak, ero Gpuzndeckue u
XMMHYECKHE CBOWCTBA, NOJIyUeHHE U
HpUMeHeHHe

INpaxtuueckas padora Ne 3 mo Teme
«[TomyueHre aMMHaKka, U3y4eHHE ero
CBOMCTB»

A3oTHas KHCIIOTA, € QPU3NIECKHe 1
XUMUYECKHE CBOICTBA

Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHS B KAY€CTBE MHUHEPAIIbHBIX
yaoopeHuit. XuMH4eckoe
3arpsI3HEHUE OKPYKAIOLIEH CPe/Ibl
COCIMHEHUSIMH a30Ta

Docdop. Oxecun pocdopa (V) u
(dhochopnas kucaoTa, PUNIECKUE U
XUMUYECKHE CBOMCTBA, NOIyUYSHHUE
Hcnons3oBanue Gpocdaros B
KauecTBe MUHEPAIBHBIX yI0OpEHHI.
3arpsi3HeHue MPUPOIHOI Cpebl
(hocaramu

VYriiepoa, pacpocTpaHEeHHE B
npupone, GU3NIECKUe U XUMHIECKHE
CBOHCTBa

OKcuIbl yriaeposa, ux Gu3nueckue u
XHUMHUYECKHE CBOICTBA.

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

Bbubnmnorexa LIOK
https://m.edsoo.ru/00adf004

bubmnorexa [IOK
https://m.edso0.ru/00adf180

Bubnuorexa [JOK
https://m.edsoo0.ru/00adf306

Bubnmnorexa LIOK
https://m.edsoo.ru/00adf518

bubnuorexa [JOK
https://m.edsoo.ru/00adf68a

Bbubmuorexa [JOK
https://m.edsoo.ru/00adfc20

Bbubnuoreka [JOK
https://m.edsoo.ru/00adfd9c

Bubnmuorexka [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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DKoJsloruyeckue npoodaeMsl,
cBs3aHHbIe ¢ okcuaoM yriepoaa (1V)

VYronpHas KHCIOTa U €€ COIH

IIpakTnueckas padora Ne 4 o Teme
"[lonydeHue yriaekucoro rasa.
KauecTBeHHas peaknus Ha KapOoHAT-

"

HOH

[epBoHauambHBIC TOHATHS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COCIMHEHUSX YIiepoa

Kpemuuii u ero coeuHeHus

[IpakTrueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME
«BakHel1ne HeMETaUIbI U UX
COGIMHEHUS»

KonTponbHas padora Ne3 mo teme
«BaxHelme HeMeTauIbl U UX
COEIMHEHUS»

O0mast XapaKTepUCTHKA XHMHYECKIX
3JIEMEHTOB — METaJIIOB.
Mertannuueckas cBi3b U
MeTalJIMyecKasi KpUCTaJlIInyecKas
pemérka. du3zndeckue CBOWCTBA
METajIoB

XuMHYECKUE CBOWCTBA METAILIOB.
ONeKTPOXUMUUECKUH PAL
HaINpsHKEHUH METaIoB

bubmuoreka [JOK
https://m.edso0.ru/00ae006¢c

bubmnoreka [IOK
https://m.edsoo.ru/00ae027¢

Bubnuorexa [JOK
https://m.edsoo.ru/00ae054e

Bubnuoreka [JOK
https://m.edsoo.ru/00ae080a

Bbubmnoreka LIOK
https://m.edso0.ru/00ae0bf2

bubmuoreka [IOK
https://m.edsoo.ru/00ae0e18

bubnuoreka [JOK
https://m.edsoo.ru/00ae103e

Bbubnmurorexa [JOK
https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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Oo01ue criocoObl MOTyYeHUs!
MerasuioB. CriaBel. Beraucienus mo
YPaBHEHUSIM XUMHYECKUX PEaKInH,
€CJTH OJIUH U3 PEarcHTOB COIEPKUT
puMecu

[lonsiTHE O KOPPO3UU METAIIIOB

Ilemo9HbIC METAILTBI

OKCI/II[I:I Y TUAPOKCUIBI HATPUA U
Kainnsa

[llenoyHo3emMenbHbIE METALIBI —
KaJILIIUA U MarHUH

Baxueiimmne coeluHEHNS KaabLUs

O6o001IeHNE ¥ CHCTEMAaTH3ALIHS
3HAHUH

JKécTkocTh BOABI U CITIOCOOEI €€
yCTpaHeHus

[pakTrueckas pabora Ne 6 o Teme
"XKEcTKoCTh BOABI U METOIBI €€
ycrpaHeHus"

AITFOMUHHH

AwmoTepHbIe CBOHCTBA OKCHIA U
THIPOKCHIA

Keneso

Bubnuorexa [JOK
https://m.eds00.ru/00ae1156

Bbubmuorexa [JOK
https://m.eds00.ru/00ae1278

Bbubmuorexa [JOK
https://m.edso0.ru/00ae14b2
Bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
bubnuorexa [JOK
https://m.edsoo.ru/00ae15e8
Bbubmuoreka LJOK
https://m.edsoo.ru/00ae15e8

Bubnuorexa [JOK
https://m.edso0.ru/00ae1886

Bbubmnoreka LIOK
https://m.edsoo.ru/00aelae8

bubmuoreka [IOK
https://m.edsoo.ru/00aelc64
Bbubnuorexa [JOK
https://m.edsoo.ru/00aelc64

Bubnmnorexa LIOK
https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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OKCHIBI, THIPOKCHIBI U COJTH XKeJle3a
(1) u xenesa (1)

O06001IeHrE U CUCTEMAaTHU3aLHs
3HaHUI

IIpaxTnyeckas padora Ne 7. Penenue
JKCHEPHUMEHTAIBHBIX 33/1a4 10 TEME
«BakHeHIIHE METAIIIBI K UX
COCTMHEHHUS

Brruncienust mo ypaBHEHUSAM
XUMUYECKUX PEaKIuii, €CIM OJMH 13
peareHTOB JIaH B H30bITKE WK
COJICPIKUT pUMECcH. Brrancnenus
MacCOBOM JIOJIH BBIX0/Ia IPOTyKTa
peaxumn

O060011IeHE U CHCTEMATH3AITUS
3HAHWI

Konrponehnas padora Ne4 no reme
«BakHelmune MeTanIbl ¥ UX
COCTUHEHUS»

BemecTBa 1 MaTepuasl B
HOBCEIHEBHOM KHU3HH YeJIOBEKa
XuMugeckoe 3arpsisHeHne
OKPY’KaIOIIeH Cpesbl

Ponp XxuMuu B perieHun
9KOJIOTHYECKHUX MPOOIeM
Pesepsublii ypok. O6001eHne u
CHCTEMATH3alHs 3HaHUI

PesepBHblit ypok. O6001mICHHE U

Bbubnuoteka [JOK
https://m.edsoo.ru/00ae35e6

bubmnoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnmoreka [JOK
https://m.edso0.ru/00ae1750

bubnmoreka [JOK
https://m.edso0.ru/00ae3f50
bubnmoreka [JOK
https://m.edso0.ru/00ae4270
Bubnuorexa [JOK
https://m.eds00.ru/00ae4270
bubmnoreka [IOK
https://m.edso0.ru/00ae0dOa
Bbubnuoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMaTHU3allis 3HaHUHI
Pe3sepBHblii ypok. O6001ICHNE U
cHCTeMaTH3alHs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68

68

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

bubmorexa [JOK
https://m.edso0.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IIpoBepsieMbie TpeOOBaHMS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM
o0Opa3oBaTenbHON IporpaMMsl (8 Ki1ace)

Kon [TpoBepsiembie TpeMETHBIE pe3yIbTaThl OCBOSHUS OCHOBHOM 00pa30oBaTeIbHOM
MIPOBEPSIEMOTO porpamMMbl OCHOBHOT'O 00111eT0 00pa30BaHUs
pe3yibTara
1 ITo Teme: "IlepBoHavaIbHBIE XUMUYECKUE TOHITHS"

11 pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKUX IMOHSITHI: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, TMPOCTOE BELIECTBO, CIOXKHOE BEHIECTBO, CMeCh (OJAHOPOJIHAS U
HEOJIHOPO/IHAs), BaJCHTHOCTb, OTHOCHUTEJbHAas aTOMHAas W MOJICKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCOBast I0JIsI XMMHUYECKOTO 3JIEMEHTA
B COCAMHEHHUM, MOJISIPHBIM O00BEM, XMMHMUYECKas peaklus, Kiaccu(UKaIMs peaxiluii:
peaklMy COCIUHECHUS, PEAKIIUU Pa3JIOKEHUs, PEaKllUi 3aMelIeHusI, peakiiui oOMeHa,
9K30- U DHAOTEPMUYECKUE PEaKIUH, TEIIOBOM 3(h(eKT peakiuu, pacTBOp, MaccoBas
JI0JIsI BelllecTBa (MPOIEHTHAs! KOHLIEHTpAIUsi) B pacTBOpe

12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYECKHUX TOHATHH U IPUMEHSThH
9TH MOHSTHS TPU OMMCAHUY BEIIECTB U UX MPEBPALICHUI

1.3 UCIIONIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHHUS (OPMYJ BELIECTB U
YpaBHEHUN XMUMHUYECKUX PEaKIUi

14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsSI MAaccChl BEHIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJIIPHOTO YU€HHUsI, 3aKOHA ABOTaIpo

15 OTIPEeIeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

1.6 KIaccu(UIUpOBaTh XUMHUYECKHE peakuuu (M0 YUCIy U  COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TETIOBOMY dPEKTY)

1.7 BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB

18 BBIUUCIIATE MAaCCOBYIO JIOJIO XHMHUYECKOro »3JeMeHTa 1o dopmyne
COCJIMHEHUS,

1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 MPUMEHSTh ECTCCTBCHHO-HAYYHBIE METOJBI IMO3HAHUs - HaOJIOJCHHE, N3MEpPEHUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PeaabHbI U MBICJICHHBIN)

2 [To Teme: "Baxueliye npeacTaBuTEeIN HEOPraHUYECKUX BEMIECTB"

2.1 pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX MOHATUN: OKCHJ, KUCJIOTa, OCHOBAHHE,
COJIb

2.2 OMpEACNATh MPUHAMICKHOCTh BEIIECTB K OMNPEICIIEHHOMY  KJaccy

coeZIMHEeHuH 1o Gpopmynam




2.3

K.]'IaCCI/I(bI/IHI/IpOBaTI) HCOPTraHNUYCCKUEC BCIICCTBA

2.4

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, TOATBEP)KIas ONHCAHWE TPUMEPAMH  MOJICKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUN

2.5

MMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HMX Ka4CCTBCHHOI'O COCTaBa,
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX HpCBpaIHGHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh MpaBHJaM TIOJH30BAHUS XHUMHYECKOHW TMOCYyl0il U  J1abopaTOpHBIM
o0opysoBaHrEM, a TaKXe MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIMSMU TI0 BBINOJHEHUIO JTAOOPATOPHBIX XMUMHUYECKHX OTBITOB IO MOTYYECHHIO
U COOMpaHHIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB € ONpe/IEIeHHON MacCOBOM J0Jel pacTBOPEHHOT'O BEUIECTBA, TNIAHWPOBAThH
¥ TIPOBOJUTHh XUMHUYECKUE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIENOYEH M
KHCJIOT C TOMOIIBIO HHANKATOPOB (JIaKMYC, (heHOonTanenH, METHIIOPaHXK U Ipyrue)

2.7

MIPOBOAMTD PACUETHI IO YPABHEHUIO XUMUYECKOM peakiuu

ITo teme: "lIlepuogmueckuii 3akoH u [lepuoanyeckas cucremMa XMMHYECKHUX SJIEMEHTOB
HAN. MenngeneeBa. CrtpoeHue aromMoB. XuUMHYeCKass CBs3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE peaKIuu"

3.1

PaCKphIBATH CMBICII OCHOBHBIX XUMHWYECKUX MMOHSTHH: AApO aToMma, BJIGKTpOHHBIﬁ cIIou
aToMa, aToOMHasd Op61/ITaJ'IB, paanyc atoMa, XUMHUYCCKAs CBA3b, MOJISIPHAA U HCTIOJIAPHAA
KOBAJICHTHAsA CBA3b, JJICKTPOOTPULATCIBHOCTb, MOHHAA CBsA3b, MOH, KaTHOH, aHWOH,
CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKUEC 3JIEMCHTHI

3.3

ONHKCHIBATh M XapaKTepu3oBaTh TaOiW4Hyro ¢opmy lleproamueckoil cUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB: pa3jiuyarh MOHATHS 'TinaBHas noarpynna (A-rpymnma)" u
"mo6ounas noarpynmna (b-rpynma)", "maneie" u "0oabiue" mepuoapl

3.4

packpsiBaTh cMmbici [lepuoanueckoro 3akona [I.M. MenpaeneeBa: IeMOHCTPUPOBATH
MNOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMMUYECKHX 3JIEMEHTOB OT HX
nosnoxxeHus B [lepuoanueckon cucreme

3.5

COOTHOCHUTH 00O3HaueHus, KoTopele uMeroTcss B Tabnuie "llepuonuyeckas cucrema
xuMmuueckux oaneMeHtoB J[.M. MenneneeBa" ¢ 4YMCIOBBIMU XapaKTEPUCTUKaAMU
CTPOCHMSI aTOMOB XMMHMUYECKHX D3JIEMEHTOB (COCTaB W 3apsia sijpa, oOlee Yucio
AJIEKTPOHOB U paclpeiesIeHUe UX 1O AIEKTPOHHBIM CIIOSIM)

3.6

ONpeaACIATh CTCIICHb OKUCJICHHU S 3JICMCHTOB B 6I/IHapHLIX COCAMHCHMUAX




3.7

OTIpEICNIATh BUJ XUMHUYECKOW CBs3M (KOBaJIEHTHasi W HWOHHAs) B
HEOPraHWYECKUX COCTMHEHUAX

Tabmuna 23.1

I[TpoBepsieMbIe A1eMEHTHI cofiepkanus (8 kiacc)

Kon IIpoBepsieMblii IIEMEHT COACPKAHU
1 [TepBoHavaIbHBIE XUMHYECKUE TIOHSATHUS

11 [Ipenmer xumun. Poiap XuMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAayK. Tera v BelecTBa.
du3nyecKre CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB

1.2 [TonsiTre 0 MeToIax MO3HAHUsS B XUMUHU. YncThie BemecTBa U cMecu. CriocoObl pa3aeneHus
cMecen

1.3 ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJeMEHTbl. CHMBOJBI XUMHYECKUX JIEMEHTOB.
[IpocTbie u coXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHUE

14 Xumuueckas GopMyna. BaleHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH TMOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHAYECKOTO JIEMEHTA B COEAUHEHUU

15 KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsi3b KoIM4ecTBa, MacChl U 4KCIIa
CTPYKTYPHBIX €IUHUI] BenlecTBa. PacueTsl 1o ¢hopMysnaM XUMUYECKUX COCTUHECHUN

1.6 dusznueckue W XUMHUYECKHE SBJICHHS. XHUMHUYECKass pEakmus MU €€ TMPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XHMHYECKHE ypaBHeHUs. Kiaccudukanus XuMHUECKHX
peaxiuii (CoeIMHEHNs, Pa3lIoKEHUs, 3aMelIeHHsI, 0OMeHa)

1.7 XUMUYECKUN IKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOW, C MpaBUiaMH pabOTHI B

nabopaTopu W TpUEMaMH OOpalIeHus ¢ JTAOOpaTOPHBIM O0OPYAOBAaHHEM, H3YyYeHHE W
onucaHue (U3MYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKMX BEILECTB, HaOJIroAeHue
¢u3nveckux (TUIaBJICHHWE BOCKA, TasHHUE JIbJla, pacTHpaHHE caxapa B CTYyNKe, KUICHUE H
KOHJIEHCAllUs BOJbI) U XUMHUYECKUX (TOpEHHME CBEYM, NMPOKATMBAHHE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SIBICHHI, HAOMIOJEHHE U OINHMCAHHE TMPU3HAKOB
NPOTEKaHUs XMMHUYECKHX peakluii (pa3iokeHue caxapa, B3auMoJIecTBUE CEpHON KUCIIOTHI €
xJjiopuioM Oapus, pasnoxeHue ruapoxkcuna meau (1) mpu HarpeBaHuM, B3aUMOJEHCTBUE
xene3a ¢ pactBopoM coau Meau (II), uzyuenue crnocoGoB paszaeneHus cmeceil (C IOMOLIbIO
MarHuTa, QUIBTPOBaHMWE, BBHIMAPHBAHMUE, IUCTWUISALMA, XpoMmaTorpadus), INpPOBEICHHE
OYHMCTKM IOBAPEHHOM COJIM, HAOIIOEHUE U ONUCAHUE PE3yIbTATOB MPOBEACHUS

OIBITA, WJUTIOCTPHPYIOIIETO 3aKOH COXPAHEHHWS MAacChl, CO3JAaHHE MOJENEH MOJIEKYI
(IIapoCTepKHEBBIX)




Baxnelimue npeacTaBuTENN HEOPraHMYECKUX BEILIECTB

2.1

Bo3ayx - cmeck rasos. CocraB Bo3ayxa. Kuciopox - 31€MEHT M NPOCTOE BEILECTBO.
Haxoxnenue kucimopona B mpuponae, (uU3MUECKHe U XUMHUYECKHME CBOMCTBA (peakiuu
ropenusi). Oxcuasl. Ilpumenenue kucnopoga. CrnocoObl MOTY4YEHHs KUCIOpoAa B
nabopaTopuu U npoMselnuieHHOCTH. KpyroBopoT kuciopona B npupoje. O30H - auloTpornHas
MoUUKALHS KUCI0POAa

2.2

TeroBoit 3pdexT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHs, OK30- U
SHAOTEPMUYECKUE peaKUU. TOIUIMBO: Yroib M METaH. 3arpsi3HEHHE BO3[yXa, YCUJICHHE
MapHUKOBOTO 3¢ (heKTa, pa3pylieHue 030HOBOTO CIO0A

2.3

Bomopon - anemeHT 1 nmpocToe BemiecTBo. Haxoxxaenrne Boopoaa B mpupoae, GU3nIecKrue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI monyyeHus. KucioTel u conu

2.4

MOHﬂpHBIﬁ 00BeM ra3oB. PacyeTsl M0 XUMHYECKUM YpPaBHCHUSAM

2.5

®dusuyeckue cBoilcTBa BoAbl. Boma kak pactBoputTenb. PactBopbl. HackilieHHble u
HEHACBIIICHHbIE pacTBOphL. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Ji BEIIECTBA B
pacTtBope. XUMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. Posib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor BoAbl B pupoze. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U O4YMCTKA
MIPUPOJIHBIX BOJ

2.6

Knaccudukanmst wHeopranmyeckux coeauHeHnid. Oxcuael. Kriaccudukamuss OKCHIOB:
coieoOpasyrone  (OCHOBHBIE, KHUCJIOTHBIE, aM@oTepHble) U  HecoyieoOpas3yrolme.
Homenkiatrypa oxcunoB. PuznueckMe W XUMHUYECKHE CBOMCTBAa OKcuaoB. [lomydeHue
OKCHUJIOB

2.7

OcHoBanus. Krnaccudukamuss OCHOBaHMIA: MIENTOYM UM HEPACTBOPHMBIE  OCHOBAHUS.
Homenxknarypa ocHoBanuii. du3znueckrue U XUMUYECKHE CBOMCTBAa OCHOBaHMM. [lomyueHue
OCHOBaHU

2.8

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucior. dusznyueckue U XUMHUYECKHE
cBoricTBa KUCNOT. P akruBHocTtr MetaiuioB H.H. bekerosa. [lonyduenue kucinor

2.9

Comn. Homenkmarypa coneit. @usndeckue M XUMUYECKHe cBoWcTBa coseil. [lomyuenue
coneun

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPraHNYCCKUX COGZ[I/IHGHI/IfI

2.11

XUMHUYECKUH IKCIIEPUMEHT: KaUeCTBEHHOE OIpE/IeIeHNe COAEepKaHus KHUCIOPOAa B BO3JyXe,
HOoJTy4eHHue, coOupaHue, paclo3HaBaHUE M H3YyYCHUE CBOICTB KHUCIOpPOAA, HAOIIOICHUE
B3aUMOJICHICTBHS BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3HMKHOBEHHMS U IpPEKpalleHUs
roperust (moskapa), O3HaKOMJICHHE C




oOpaslaMu OKCHJOB W ONHCAHWUE WX CBOWCTB, TMOJIyY€HHE, COOMpaHHE, pPaclo3HABAHHE U
M3y4eHHEe CBOWCTB BOAOpona (ropeHue), B3aumozeiicTBue Bogopona ¢ okcumom menu (II)
(BOBMOXKHO  WCTOJB30BAaHUE  BUICOMATEPHUANOB), HAOMIOJCHHE OO0pa3loB  BEIIECTB
KOJIMYECTBOM | MOJb, MCCIIEIOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEHIECTB C Pa3IUYHOU
pacTBOPUMOCTbIO, IPUTOTOBJIEHUE PACTBOPOB C  OINPEIACICHHOM MaccOBOW  Joieit
PacTBOPEHHOI'O BEIIECTBA, B3aMMOJEHUCTBUE BOJbI C METaUlaMU (HAaTPUEM U KaJIbLIUEM)
(BO3MOYKHO MCIOJIb30BAaHUE BHIEOMATEPHAIIOB), OTPEeIEHUE PACTBOPOB KHUCIOT U IIEI0YeH
C MOMOIIBI0 WHIMKATOPOB, UCCIICIOBAaHUE OOpA3IlOB HEOPTAHWYECKUX BEIIECTB PA3IMIHBIX
KJIacCOB, HAOJIOJICHNE M3MEHEHHUs OKPAaCKU MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEIOYEH,
n3ydyeHue B3aumojedcTBus okcunpa meau (II) ¢ pacTBopoM CepHOM KHCIOTBHI, KHUCIOT C
METaJUIAMM, PEaKIUil HEUTpanu3aluy, Mojay4yeHue HeEpacTBOPUMBIX OCHOBAHMM, BHITECHEHUE
OJIHOTO METaJljla IPYTUM M3 PacTBOpa COJIM, PEIICHUE SKCICPUMEHTAIIBHBIX 3a]a4 M0 TEME
"Baxueiiime Kaacchl HEOPraHUYECKUX COCTMHEHUI"

Ilepuonnueckuin 3axkoH u Ilepumonmueckas cucremMa xumMudeckux dnemeHtos JI.U.
MenneneeBa. CtpoeHue aToMoB. Xumudeckas CBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHbBIE
peakuuu

3.1

[lepBble MOMBITKH KiIaccU(UKALMU XMMHUYECKUX 31eMeHTOB. [loHSATHE O rpynmax CXOIHBIX
3JE€MEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOre€Hbl, HWHEPTHBIC TIa3bl).
DJeMeHTbI, KOTOpble 00pa3yloT aM(pOTepHbIe OKCUABI U TUAPOKCH/IBI

3.2

Ilepnonnueckuii 3akoH. I[lepuonnueckas cucrema xumudeckux 3ineMeHToB J1.11. Menneneesa.
Kopotkonepuognas u anmuHHonepuoaHas ¢Gopmbl [lepuonnueckoid CHCTEMbI XUMHYECKHX
anementoB .M. Menneneesa. Ilepuonsl u rpymnmbl. DU3HYECKUNA CMBICH TOPSIKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA

3.3

Crpoenne atomoB. CocraB aromHbIX sanep. M3oronsl. DnekTpoHbl. CTpOEHUE 3IIEKTPOHHBIX
o0onouek aroMoB mepBbIXx 20 xumuueckux dsjeMeHToB Ilepuommdeckoit cuctembr J[.U.
MenpgeneeBa. XapakTepUCTHKAa XHMHUYECKOIO JJIEMEHTa IO €ro IMOJOXKEHUIO B
IIlepnonnueckoni cucreme [1.1. Menneneesa

3.4

3aKOHOM€pHOCTI/I HN3MCHCHHA paJjuyCa aTOMOB XHMHUYCCKHUX JJICMCHTOB, MCTAJUIMYCCKUX U
HEMETAJUIMYEeCKUX CBOMCTB IO rpynmnam u nepuoaam. 3HaueHue [leproguueckoro 3akoHa u
[Tepuonuyeckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB Il pa3BUTHS Hayku M npaktuku. [I.U.
MeneneeB - y4eHbI U IPaKAaHUH

3.5

Xumnueckass cBsizb. KoBajienTHast  (mojisipHass W HEMOJSpHAsi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

Crenenps okuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIIHHEIC pCaKkuuu. Hpoueccm OKHCJICHUA
" BoccTaHOBIIEHHUS. OKHCIINTEIIN U BOCCTAHOBUTEIIN




3.7 XUMHYECKUI OSKCIEPUMEHT: H3ydyeHHe OOpa3lloB BEMIECTB METANIOB M HEMETAJJIOB,
BSaHMOHeﬁCTBHe THAPOKCHAa HUHKA C paCTBOpaMu KHCJIOT U HIGJ'IO‘IGfI, IMPOBEACHHUEC OIILITOB,
WUTIOCTPUPYIOIIMX ~TPUMEPHl  OKUCIMTEIHbHO-BOCCTAHOBUTENBHBIX — peakiuii  (ropeHue,
PEeaKINK Pa3I0KEHUsI, COCTUHCHHUS)

Tabnuua 23.2
[IpoBepsiemble TpeOOBaHMsI K pe3ybTaTaM OCBOEHUSI OCHOBHOM
o0OpazoBaTtesbHOU MporpamMMsl (9 Kiacc)
Kon [IpoBepsiembie peMETHBIE pe3yIbTaThl OCBOESHUS OCHOBHOI 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO porpamMMbl OCHOBHOT'O 00111eT0 00pa30BaHUs
pe3yibTara
1 ITo Teme: "BemniecTBo 1 xuMHuueckas peakius"
11 pacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKUX TOHSTHI: pPACTBOp, AJIEKTPOJIUTHI,

HEDJICKTPOIIUTHI, DJICKTPOJIUTUYECKAS JIMCCOIMALIMSA, PEAKIHNH HOHHOrO OOMeHa,
KaTtaiu3aTop, XHMHYECKOE paBHOBecHe, oOpaTHMble W HEOOpaTUMBIC pEaKIIHH,
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLIUH, OKUCJIUTEIIb, BOCCTAHOBUTEIIb,
OKHCJIEHWEe W BOCCTAaHOBJICHHE, aJUIOTpOmHs, amM(pOTEPHOCTh, XHUMHYECKas CBS3b
(koBajieHTHAsi, HWOHHAs, METAJUIMYECKas), KpPUCTAJUIMYECKash pelIeTKa, CIUIABBI,
CKOPOCTbh XUMHYECKOW PEaAKIUU

1.2 HUITIFIOCTPUPOBATL  B3dUMOCBA3bL  OCHOBHBIX XHUMHYCCKUX MOHIATUM U IMPUMCHSATDH
OTH MMOHATHUA IIPU OIMMUCAHUHN BCIICCTB U UX HpeBpaHIeHI/II\/'I

1.3 COCTaBJISITh YPABHEHHUS AJIEKTPOJIUTUYECKOW TUCCOLMAIMUA KUCIIOT, IIEJI0YEH U COJIeH,
MOJIHBIE U COKpAIIICHHBIC YPaBHEHUS peakluii MOHHOTO oOMeHa

14 pPacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEaKLHAN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCca ATUX peaKIuii

15 MPOBOAMTD PACUETHI IO YPABHEHUIO XUMUYECKOM peakiuu

2 ITo temam: "Hemerammiel M ux coemuHenus" u "Meramnbl WM HX
coequueHus"

2.1 XapakTepu3oBaTh (ONUCHIBaTh) o0O0IME U cheuu(UYecKue XHMHUYECKHE CBOMCTBA

MPOCTBIX U CJIOXKHBIX BCIICCTB, MOATBECPKAAA OMMUMCAHUC ITPUMEPAMU MOJICKYJIAPHBIX U
HMOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKHX peaKHI/Iﬁ

2.2 COCTaBJIATh YPAaBHEHHUSl PEAKIMid, IOATBEPKAAOIIUX CYLIECTBOBAaHHE
TeHETUYECKOM CBSI3U MEKy BEIIECTBAMH PA3TUYHbBIX KJIACCOB




2.3

IMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHMMOCTH OT HX CTPOCHHSA, BO3MOXHOCTHU
MPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

CIIeIOBaTh IpPaBWJIAM TIOJIb30BAHUS XHMHYECKOW TIOCYAOH U  JIaOOpaTOpHBIM
0o0opyIOBaHMEM, a TaKXe MpaBHUJaM OOpAaIICHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBIOJHEHHUIO Ja00PATOPHBIX XUMHUYECKUX OTBITOB MO MOJYYCHHUIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUaKa M YIJIEKUCIIOTO rasa)

2.5

NPOBOANTH PEAKIIMH, TOATBEPKIAIONINE KaYEeCTBEHHBIH COCTaB Pa3IMYHBIX BEIECTB:
pacrio3HaBaTh OIBITHBIM ITyT€M XJOPHI-, OpOMHI-, WOIUA-, KapOoHaT-, ¢ocdar-,
CHJIMKAT-, Cyab(ar-, THIPOKCHUI-UOHBI, KATHOHBI AMMOHHWS, HOHBI H3YYCHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEUICCTB

[To Teme: "Xumus u okpyxatoias cpena"

3.1

paCKpeIBaTh CMBIC]I OCHOBHBIX XUMHWYCCKHUX TMOHSATHM: HHK BEIIECTBA; KOPPO3Us
MCTAJIJIOB

3.2

MPUMEHATh OCHOBHBIE€ OINEpPALUU MBICIUTEIbHON NEATETbHOCTH - aHAJIM3 U CUHTE3,
CpaBHEHHME, OO0OOIICHHE, CHUCTEMATH3aIMIO, BBIIBICHUE NPHUYUHHO-CIEICTBEHHBIX
CBSI3€M - I W3Y4YEHHUS CBOMCTB BEIIECTB M XUMHYECKHX PEAKIMH; €CTECTBEHHO-
HAyYyHBIC METOJABl TO3HAHUS - HAONIOJEHWE, U3MEpPEeHHe, MOJCIUPOBaHNE,
AKCIIEPUMEHT (pEaJIbHBIN U MBICTICHHBIN )

Tabmuua 23.3

[TpoBepsieMbie 2eMeHThI coaeprkanus (9 kiacc)

Kon

[TpoBepsieMblii 37IEMEHT COepKAHUS

BemecTtBo u xumudeckas peaKmus. HOBTOpCHI/IC

11

[Tepuonuueckuii 3akoH. Ilepuonuyeckas cucrema xumuueckux nemeHToB J[.1. Menneneena.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBbIX
TpeX MEpPHOAOB, Kajus, KalblUsl U HUX COEAMHEHUH B COOTBETCTBUU C IOJIOKCHHEM
aneMeHToB B [lepuonnyeckoil cucteme U CTpOEHUEM HX aTOMOB

1.2

CtpoeHue BellecTBA: BHUIbl XUMHYECKOH CBSI3UM. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIUIMYECKOW PEIIETKH U BUIA XUMHYECKOMU
cBs3u. Krnaccudukamuss ¥ HOMEHKJIATypa HEOPTraHMYECKHUX BEIISCTB (MEXIyHapoaHas |
TpUBHAJIbHASA ). XMMUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K  Pa3JIMYHBIM  KJlaccam
HEOPraHWYECKUX  COCIMHEHUH,

IFCHCTUYCCKAA CBA3b HCOPTaHNMYCCKUX BEHICCTB




1.3

Knaccudukanus XMMHUECKUX peakUuid MO pa3IUyHbIM MpHU3HAKaM (10 YUCIy M COCTaBy
YYaCTBYIOUIMX B pEaKUUU BELIECTB, MO TEIUIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHei
OKHCJICHUS XMMUYECKHUX 3JI€MEHTOB, IO 00pPaTUMOCTH, M0 YYaCTHIO KaTajau3aTropa). JDK30- U
SHAOTEPMUYECKUE peaKlIHUH, TepMoXUMudeckue ypaBHeHus. I[lonstue o ckopoctu
XUMHUYECKOHN peaKkliuu

14

[Tousitue 00 O6paTI/IMI)IX n H€06paTI/IMLIX XUMHYCCKUX PCaKUAX. IToHsATHE O TOMOTE€HHEIX U
FCTCPOrcHHbIX PCAKIUAX. IloHsiTHE 0 XMMHYECKOM PaBHOBCCHUU. (DaKTOpI)I, BIMAKOIIMKEC Ha
CKOpPOCTb XAMHYECKOH pC€aKiur 1 IIOJIOKCHUC XUMHUYCCKOT'O paBHOBCCHA

15

OKHCIUTEITBEHO-BOCCTAHOBUTEIBHEIC pc€akuuu, 3J'I€KTpOHHI:II>i OanaHc OKHCIHUTCIBbHO-
BOCCTAaHOBUTEIILHOU pE€aKuum. CocraBnenune ypaBHeHI/Iﬁ OKHCIHMTCIIBHO-BOCCTAHOBHUTCIIbHBIX
peaKum?I C UCITOJIB30BAHUCM MECTOAa 3JICKTPOHHOI'O OanaHca

1.6

Teopusi ANEKTPOIUTUYECKONW TUCCOLMALUU. DJICKTPONMUTHI M HEAIEKTPOIUTH. KaTuoHsI,
aHuoHbBl. MexaHu3M aucconanvu BCHICCTB C Ppas3IMYHBIMHA BUIAAMU XUMHYECKOU CBS3H.
Crenens aucconmanuu. CuiibHble W ciabble AJIEKTPoNUThL. Peakiuu HOHHOrO OOMeEHa.
YcnoBus MMPOTCKAHUA peaKLII/Iﬁ HUOHHOTI'O 06MeHa, IMOJIHBIC KW COKpAlUICHHBIC HWOHHBIC
ypaBHeHUs peakiuid. CBOWCTBa KHUCJIOT, OCHOBAaHMM W COJIEW B CBETE NPEICTaBICHUU 00
BHGKTPOHHTHHCCKOﬁ Auccouanuu. KauecTBeHHubie PCaKiu Ha MOHBLIL. ITonsgrue o TUapOJIN3C
cojeit

1.7

XUMHUECKUH OKCHEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAUTMYECKUX PEIIETOK
HEOPraHMYECKUX BELIECTB - METAJUIOB M HEMETAJUIOB (rpadurta 1 ammasa), CI0KHBIX BEIIECTB
(xJopuaa HATpus); HWCCIICIOBAHWE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pPEaKIuu OT
BO3JICHCTBUS  Pa3NUYHBIX (PAKTOPOB; UCCIEIOBAHHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpoIlecca TUCCOIUAIMN KHUCIOT, MIENIoYe M coiieil (BO3MOXKHO HCIOJIB30BAHHE
BUJICOMATEPHATIOB); TPOBEACHHUE OMBITOB, WUIIOCTPUPYIOIUX TMPU3HAKH TMPOTEKAHUS
peaknuii MOHHOTO OOMeHa (oOpa3oBaHHME OCalKa, BBIJCICHHE Ta3a, 0O0pa3oBaHUE BO/IbI);
OTMBITOB, WITIOCTPUPYIOIIUX  TMPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIUil
(ropeHue, peakIuy PaslIoKEHUs, COCTUHEHUS); PAclIO3HABAHNE HEOPTAHWMUYECKUX BEIIECTB C
MIOMOIIIBIO0 KAYECTBEHHBIX PEAKIIMN HA MOHBI; PEIICHHE SKCIICPUMEHTAIBHBIX 33124

Hemertannsl 1 ux coequHEeHUS

2.1

OO6mas xapakTepucTuka ranoreHoB. OcCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE CTEIICHH
okuciieHus. CTpoeHne u pU3NYECKUe CBOICTBA MIPOCTBIX BEUIECTB - FAJIOT€HOB. XUMUYECKHE
CBOMCTBAa Ha MpHUMepe Xjopa (B3auMOJEHCTBHE C MeTalJlaMH, HEMETallJIaMH, IeJ0oYaMHu).
XnopoBogopoa. ConsHas KHUCIOTa, XUMHYECKHE CBOWCTBA, IIOJIyY€HHE, IPUMEHEHHUE.
[eiicTBue xyopa U XJOPOBOAOPOJA HA OpPraHM3M ueloBeKa. BakHeilliue XJIOpuabl U UX
HaXO0XECHHUE B IPUPOJIE




2.2

OO6mrast xapaktepuctuka odmeMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CtpoeHue u (Gu3nuecKkue CBOWCTBA MPOCTHIX BELIECTB -
KHCIIOPOJIa U Cepbl. AJUIOTPONHBIE MOAU(DUKAIIMKM KUCIOPOAa U cepbl. XUMHUECKHUE CBOICTBA
ceppl. CepoBonopo, cTpoeHue, (HU3NIECKHe U XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHI0B. CepHas KucaoTa, (GU3nuecKue 1 XUMUYECKUEe CBOICTBA
(oOmme Kak MpeacTaBUTENST KJlacca KUCIOT U crenuduyeckue). XUMHUYECKHUE PEaKIvu,
JeKale B OCHOBE MPOMBIIUICHHOTO croco0a Moily4deHusl cepHoil kuciothl. [Ipumenenue.
Conu cepHOM KHCJIOTHI, KaueCTBEHHAs peakinusi Ha cynb(har-uoH. HaxoxaeHue cepbl U ee
COCIMHEHHI B mpupojae. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpellbl COeAMHEHUSIMU
cepsl (KUCIOTHBIE JOXK/IH, 3arps3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MPEeI0TBPAIIECHUS

2.3

OOmiass xapaktepuctuka d31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble CTENEHH OKHCIEHUs. A30T, pacnpocTpaHeHHE B MpUpojie, (U3UYECKUE U
XUMHYECKHe cBolicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro (U3WYECKHe W
XMMHUYECKHUE CBOICTBa, MonydeHue u mnpumeHenue. Conu aMMOHHMS, UX (PU3NYECKHE U
XUMHUYCCKUEC CBOfICTBa, MMPUMCHCHHUC. KauecTBennas pCaKknusd Ha MOHbBI AMMOHMUA. A3zorHas
KHCIIOTa, €€ Mojy4yeHue, Gu3nYecKue U XUMUYECKUue CBOMCTBA (0OlIMe Kak MpeacTaBUTENs
KJlacca KHUCIOT U crnenuduaeckue). Vcrnonp30BaHre HUTPATOB U COJICH aMMOHUSI B Ka4eCTBE
MUHEpAIBHBIX yIO0OpeHHH. XUMHUYECKOE 3arps3HEeHHE OKPYKAIOIICH CpPebl COeTMHCHUSIMHU
a3oTra (KI/ICJIOTHble AOXKIH, 3arpsA3HCHUC BO3AyXa, ITIOYBbI U BOI[OCMOB)

2.4

®ocdop, amnorponssie Momubpukanuu Gocdopa, GuMUECKHEe U XUMHUYECKHE CBOWMCTBA.
Oxkcun docdhopa (V) u dochopnas kuciora, Gu3nueckue W XHUMHUYECKHE CBOMCTBA,
nony4enue. Mcnonp3zoBanue ¢pochaToB B KauecTBe MUHEPAIBHBIX YI00peHUN

2.5

Obmas xapaktepuctuka 3aemMeHTOB [VA-rpynnbel. OCOOEHHOCTHM CTpPOEHHUSI AaTOMOB,
XapaKkTepHbIe CTETICHH OKUCIICHHs. YTIIepO/I, aJUIOTPOMHbIE MOAU(UKAIINH, PACTIPOCTPAHEHHE
B Tpupoze, (U3NYEeCKne M XUMHUYECKHe CBoicTBa. AncopOuusi. KpyroBopor yriepoma B
npupoae. Okcuapl yriepona, ux (Gu3nuecKue U XMMHUYECKUE CBOWCTBA, IEWCTBUE HA JKUBHIE
OpPTraHU3MBI, MTOJYYCHUE U MPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBA3aHHBIE C OKCHIOM
yraepona (IV); rumore3a TI00QJIBHOTO TOTEIUICHHUSI KJIMMAaTa;, MapHUKOBBIA A(deKT.
VYrompHas KUCIOTa W €€ CONMM, WX (M3NYECKHe W XMUMHUYECKHE CBOMCTBA, IMOJyYeHHE WU
npuMeHeHrne. KauecTBeHHasi peakuus Ha KapOoHaT-MOHBI. Mcmonb3oBaHue KapOOHAaTOB B
OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH U CEITbCKOM XO3SHCTBE

2.6

[TepBoHayanbHBIC TOHATHS 00 OPraHMYECKUX BEMIECTBAX KaK O COCIWHCHUSAX YTIepojaa
(MeTaH, 9TaH, STWIEH, alleTWJIECH, 3TaHOJ, TIIMLEPHH, yKCycHas KucioTa). Mx coctaB u
XUMHYECKoe cTpoeHue. [loHsTHE O OMOJIIOTMYECKH BaXKHBIX BEIISCTBAX: XKHpax, Oenkax,
YIJIEBOJAX - W UX POJU B KU3HU 4YelOBeKa. MaTepualbHOE €IMHCTBO OPIaHMYECKUX M
HEOPraHUYECKUX COCIUHEHU




2.7

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBa, TMOIY4YeHHME U MpPUMEHEHUE.
CoenuHenus kpeMHus B npupoje. Obmue npeacraBieHuss 00 OKCUIe KPeMHUs

(IV) m xpemnueBoil kucnore. CuIMKaThl, UX HCIOJb30BaHUE B OBITY, MEIHIIMHE,
MPOMBIIIIEHHOCTH. BakHeline cTpouTeNbHblE MaTepHualibl: KepaMuKa, CTEKJIO, LEMEHT,
6etoH, xkene300eToH. [Ipobaembl 6e3011acHOro NCHOIb30BAHUS CTPOUTEIBHBIX MATEPHUAJIOB B
ITOBCEJHEBHOM KU3HH

2.8

XUMUYECKUH OSKCIEPUMEHT: HU3Y4YeHHE OOpas3Il[OB HEOPraHMYECKUX BEILIECTB, CBOICTB
COJITHOM KHCJIOTHI, TPOBEACHHE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HaOJOJIeHuE
MPU3HAKOB WX TPOTEKAHWSI; OMBITHI, OTpakaromue (U3MYECKUE U XHMHUYECKHE CBOMCTBA
raJloreHOB U UX COETUHEHHI (BO3MOKHO HCIOJIb30BaHUE BHAEOMATEPUAIIOB); O3HAKOMIICHUE
c oOpasmamMu XJOpUIOB (TAJIOTCHHUIOB); O3HAKOMJIEHWE C oOpaslaMu cepsl u €€
COCMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHHUE BHUAEOMATepUanoB); HaOIIOJEHHE Mpolecca
oOyriuBaHUs caxapa IOJ JAEeHCTBUEM KOHLUEHTPUPOBAHHON CEpHOM KHUCIIOTHI; H3Yy4YE€HHE
XUMHUYECKUX CBOICTB pa30aBleHHONW CEpHOW KHUCIIOTHI, TPOBEJICHHE KAaUECTBEHHON peaKInu
Ha cynb(paT-uOH U HAOIIOJCHHE MPU3HAKA €€ MPOTEKaHUs; 03HAKOMIICHHE C (hPM3UYECKUMU
cBoiicTBaMu  a3zoTa, (Qochopa U HX coeqUHEHHM  (BO3MOXXHO  HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HPOCHOPHBIX YIOOpEHUH; MoMydeHue, cooupanue,
pacro3HaBaHHE U U3YYEHHE CBOMCTB aMMHaKa; MPOBE/ICHNE KaueCTBEHHBIX peakluid Ha MOH
amMmMoHus ¥ (docdaT-uOH W HU3YYCHHE TPU3HAKOB UX TPOTCKAHUS, B3aMMOICHCTBHE
KOHIEHTPUPOBAHHON  a30THOW  KHUCJIOTBI C  Meaplo  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPHAIIOB); H3Y4YCHHE MOJENEH KPHUCTANIMYECKUX PEIIeTOK anMmasa, Trpadwura,
dymnepeHa;  03HAKOMJICHHE C  MPOIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM  yIJIEM W  YCTPOHCTBOM TMpPOTHUBOTa3a; IOJIydeHUe, cobupaHue,
pacro3HaBaHHe U U3y4YEHUE CBOMCTB YIJIIEKUCIIOrO ra3a; NpoBe/IeHne KaueCTBEHHBIX peaKuil
Ha KapOOHAT- U CWIMKAT-UOHBI M W3yUYEHUE MPHU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHUE C
MPOIYKIIMECH CHIMKATHOW MPOMBIIIJICHHOCTH; PEIICHHE SKCIIEPUMEHTATBHBIX 33J1a4 110 TeMe
"BakHeiilme HeMeTaJUIBI U UX COeTUHEHUS"

Mertamisl 1 UX COCIUMHCHUA

3.1

OO0mmas xapakKTepUCTHKA XHMHUYECKUX JJIEMEHTOB - METAJUIOB HA OCHOBAHHUH X TOJIOKEHUS B
[lepuoanueckoit cucteme xumudeckux siemeHtoB J[.M. MenzaeneeBa U CTpOCHHSI aTOMOB.
Crpoenue metaymioB. MeTauinueckas CBS3b M METAUIMYECKash KPUCTAJUIMUECKas pEIIeTKa.
DIEKTPOXUMHUECKUN Psii HANIPSDKEHUN METalIoB

3.2

dusnueckue ¥ XMMUYECKHE CBOicTBa MeTayioB. OO0IIue crocoObl MOTYYEeHUs METaJlIOB.
[ToHATHE O KOPpPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOopposuu. CruiaBbl
(cTanp, 4yryH, IIOpaFOMUHUHN, OpOH3a) ¥ UX IPUMEHEHHE B OBITY M MPOMBIIICHHOCTH

3.3

[Ilenounbie meTamibl: moJjiokeHue B llepronnyeckol CUCTEME XMMHUYECKHUX 3JIEMEHTOB
J.N. MengeneeBa; CTpOCHUE UX aTOMOB; HaXOXXJICHUE B TPHUPOJE.




dusznyeckre 1 XuMUYecKre CBOWCTBa (Ha mpuMepe HaTpus U Kajus). OKCHJIbI U TUAPOKCUIBI
HaTpus U Kanus. [IppumeHenne menoyHbIX METAUIOB U X COEAMHEHNN

3.4

[[lenoyHo3emMenpHbIE METAJUIBI MAarHUA W KaJbLM: moyioxkeHue B llepumoaumyeckoil cucreme
xuMuueckux 3remMeHToB .M. MeHneneeBa; CTpO€HHE X aTOMOB; HAaXOXKJICHUE B MPUPOJE.
du3znueckre U XMMUYECKHE CBOMCTBA MarHus U Kajablus. BaxHelmme coequHeHus Kaablus
(oxcun, rugpokcus], cosn). 2KecTKOCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUs

3.5

AmoMunuii: nosoxenue B Ilepuogumueckoil cucreme XuMHUecKux diaeMmeHtoB 1.
MenpeneeBa; CTpOCHHE aToMma; HaxoXJaeHue B mnpupoae. Duzmyeckne U XUMUUYECKHE
CBOICTBa amtOMUHMS. AMPOTEPHBIEC CBOMCTBA OKCHU/IAa U THIPOKCHIA AITFOMUHUS

3.6

JKeneso: nonoxenue B llepuoanyeckont cucreme xummndeckux aemeHTos .M. Menneneesa;
CTPOEHHE aToMa; HaxoxaeHue B npupoze. Pusnueckue U XUMHUYECKHE CBOWCTBA Keje3a.
Oxcunpl, ruapokcu bl u conu xenesa (II) n xenesa (I1I), ux cocras, cBOMCTBA U MOTYYEHHE

3.7

XUMUYECKHI HKCIEPUMEHT: O3HaKOMJIEHHE ¢ o0pa3llaMu METaUIOB M CIUIaBOB, HUX
(U3MYECKUMU CBOMCTBAMH; HW3YYEHHE pPE3yJbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHUJA KalbLUi U
HATpUs C BOAOM (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPUANIOB); HCCJIEIOBAHUE CBOMNCTB
KECTKOW BOJIbI; TpOIECCa TOPEHHUs Keje3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB); IMPU3HAKOB MPOTEKAHUs KAuE€CTBEHHBIX pEaKUUid Ha HMOHBI (MarHus,
KaJIbIIMs, aTFOMUHMS, ITuHKa, sxkene3a (II) u xenesza (III), mexu (I1); HabmroneHne u onvcanue
MPOLIECCOB OKpAIlIMBaHUS IJJAMEHH HMOHAMH HATPHsl, Kaluus M KajdbIus (BO3MOXKHO
WCIIOIH30BAaHUE BUJICEOMATEPUATIOB); HKCCIIeIOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QIIOMUHUST M TUAPOKCHIA LHMHKA; PEIICHHE SKCHEPUMEHTAIbHBIX 3a7ady 10 TeMe
"BaxHele MeTaJUIBI U UX COeqUHEHUS"

XuMus 1 OKpYyiKaromias cpeaa

41

HoBrie MaT€prajibl M TCXHOJIOTHH. BemiectBa u MaTcpuajibl B MMOBCEIHEBHON KU3HHU
yenoBeka. XUMHUS U 3A0POBLEC. be3omnacHoe ucnonbp30BaHNE BEHIECTB M XUMUUYECKUX peaKHI/Iﬁ
B 6I>ITy. HepBaﬂ nmomMoump Mpru XUMHYCCKUX OKOraX MU OTPABJICHUAX

4.2

OCHOBBI 3KOJOIMYECKOM TIpaMOTHOCTU. XHMMHUYECKOE 3arps3HEHHE OKpY)Karollel cpeibl
ITAK. Ponp XumMuum B pEIIEHUH DSKOJOTMYECKHX mpobdseM. IlpupoaHble HCTOYHHUKHU
YIJI€BOAOPOAOB (YroJib, IPUPOAHBIN ra3, HedTh), MPOIYKTHI UX NEepepabOTKH, UX POJIb B OBITY
Y TIPOMBILIUIEHHOCTH

43

XUMUYECKHI SKCIIEPUMEHT: M3y4YeHHe 00pa3lloB MaTepuajoB (CTEKIIO, CIUIaBbl METAIJIOB,
MOJINMEPHBIE MaTepUAIIbI)

(rmr. 155.6 BBenen Ipukazom Munmnpocsemenus Poccun ot 09.10.2024 N 704)




62.1. Jlst mpoBeieHnsl OCHOBHOT'O TOCYIapCTBEHHOT'O dK3aMeHa 10 XUMHH (J1ajee -
OI'D mo XUMHUM) UCHOJB3yeTcs MepeueHb (Koau(puKaTop) MpOBEpSIEMbIX TPeOOBaHHA K pe3yibTaTam
OCBOCHHS OCHOBHOH 00pa30BaTeNbHOI IMPOrpaMMBI OCHOBHOTO OOMIET0 OOpa3oBaHHsI W DIEMEHTOB
COJIep>KaHusI.

Tabmuna 23.4
[Tposepsiembie Ha OI'D o xuMuu TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI
OCHOBHOTO 00111€T0 00pa3oBaHUs
Kon [IpoBepsieMmbie TpeOOBaHMsI K IPEIMETHBIM pe3yjIbTaTaM 0a30BOro YpPOBHSI OCBOCHUS
MPOBEPSEMOTO | OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00OIIIEr0 00pa3oBaHUs HA OCHOBE
TpeOOBaHUs oroc
1 IIpencrasnenue:
11 0 TI03HABAEMOCTH SIBIICHUH MPHUPOJBI, TOHUMaHWE OOBEKTUBHON 3HAYUMOCTH OCHOB

XHUMHYECKOU HAayKH KakK obnacTu COBpPEMEHHOI'O €CTECTBO3HAHHA, KOMIIOHCHTA 0611_[6171
KYJIbTYPbl H HpaKTHHGCKOﬁ ACATCIIBHOCTH YCJIOBCKAa B YCJIOBHAX COBPCMCHHOI'O
O6H_[CCTBa; IIOHUMaHHUEC MECTAa XUMHUH CPEAN APYTHUX €CTCCTBCHHBIX HAYK

1.2 O HAY4YHBIX MCTOAAX ITO3HAHUSA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX W TCOPCTUYCCKUX
MCTOJax HMCCICAOBAHUA BCIICCTB W H3YUYCHUA XUMHYCCKHUX peaKHI/II;'I; YMCHUC
HCIIOJB30BaTh MOACIN JJIA 00BsICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3 0 cdepax nmpodecCuOHATHHOM MEATeTLHOCTH, CBI3aHHBIX C XUMHEH M COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHHSX XUMHMUYECKOW HAyKH, YTO IO3BOJIUT
0o0y4aromuMcsl paccMaTpUBaTh XUMUIO Kak cepy cBoei Oynyiiel mpodeccunoHanbHOMN
JeSITEbHOCTH U CJIeNIaTh OCO3HAHHBIN BBHIOOp XMMHUHU Kak MPOQMIBHOTO MpeaMeTa Mpu
nepexo/ie Ha YPOBEHb CPEIHET0 00IIero o0pa3oBaHus

2 Bnanenue CHCTEMOM XUMHUUYECKUX 3HAHUH U YMCEHUC NPUMCHATL CUCTEMY XUMHWYCCKUX
3HaHHfI, KOTOpasA BKIKOYaACT:

2.1 BaXHEHIINE XUMUUECKHUE MOHATHSA: XMMUUECKUN IEMEHT, aTOM, MOJIEKYJla, BELIECTBO,
IIPOCTOE U CIO0XKHOE BELIECTBO, OAHOPOAHAS U HEOJHOPOJHAS! CMECh, OTHOCUTEIIbHBIC
aTOMHas U MOJIEKYJSIpHas Macchl, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHas Macca,
MOJIIPHBIA 00bEM, OKCHUJ, KUCIIOTa, OCHOBAHME, COJIb (CPEIHSSA), XMMUYECKas peaKius,
pEeaKIMH COCIUHEHHUs, PEaKLUU PA3JIOKEHUs, PEaKIMM 3aMEIIeHUs, peakliuu oOMeHa,
TEII0BOH 3(h(hexT peakiuu, 3K30- U IHJOTCPMHUECKHE PEAKLUHU, PACTBOpP, MaccoBas
JI0JIs1 XUMHYECKOT0 3JIEMEHTA B COEIMHEHNUHU, MAaCcCOBast




JI0JI ¥ TIPOLIEHTHAsI KOHILIEHTPAlMsl BEIIECTBA B PacTBOpPE, AP0 aTOMa, 3JIEKTPOHHBIN
CJIOM aTroma, aTOMHasi opOuTaib, paguyc aroma, BaJEHTHOCTb, CTEIEHb OKHCIIEHUS,
XUMUYECKasl CBA3b, JIEKTPOOTPULATEIBHOCTD, MOJISIPHAS W HEMOJIIpHasi KOBaJEHTHas
CBS3b, MOHHAs CBS3b, META/UNIMYECKas CBS3b, KpUCTaNIMYECKas peleTka (aromHas,
MOHHAS, METaJNIMYecKasi, MOJEKYNIsApHasi), HOH, KAaTHOH, AaHHWOH, OJIIEKTPOJIUT U
HEDJIEKTPOJIUT, AJIEKTPOJIUTUYECKAss JUCCOLMAINs, pPEaKIUM HOHHOro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIMH, OKHUCIUTEeb U  BOCCTAaHOBHTEID,
OKHUCJICHHE U BOCCTAHOBJIEHUE, DJIEKTPOJIU3, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIE pPEaKIMH, CKOPOCTh XHWMHUYECKOW peakuuu, karamuzatop, [IJK,
KOppO3Usl METAJIJIOB, CILIABbI

2.2

OCHOBOIIOJIAraromue 3aKOHbl XUMHUHU: 3aKOH COXPaHCHUSA MACCHI, HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH
I[I/I MeHz[eneeBa, 3dKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABOFaI[pO

2.3

TEOpUU XUMUHU: aTOMHO-MOJIEKYJIApHas Teopus, Teopus
ANEKTPOJINTUYECKON JUCCOLMALUU

Brnanenne ocHOBaMH XUMUYECKOW IPaAaMOTHOCTH, BKIIFOUAIOIIEH:

3.1

YMEHHE MPaBUIHHO HCIOJIH30BATh M3YYCHHBIC BEIIECTBA M MaTepUaibl (B TOM YHUCIIE
MUHepaJIbHbIe yJOOpEHUs, METaJUIbl U CIUIABbl, MPOAYKTHI MEepepadOTKU MPUPOAHBIX
HMCTOYHHKOB YIJIEBOJAOPONOB (YyIJiis, MPUPOJHOTO Tra3za, HedTH) B OBITY, CEIHCKOM
XO3Hf/'ICTBe, Ha NpOU3BOACTBC U IMOHUMAHHC 3HAUCHUA KHUPOB, 6CHKOB, YrJICBOAOB I
opraHu3Ma 4YC€JIOBCKa, YMCHUC IPOTHO3UPOBATH BIIMAHHUEC BCHICCTB H XHUMHUYCCKHUX
MPOLIECCOB HAa OPTaHM3M YEJIOBEKa M OKPYKAIOIUITYI0 MPUPOTHYIO CPEely

3.2

YMEHHE WHTEIPUPOBATh XUMHUYECKHE 3HAHMS CO 3HAHUSAMHU JAPYTrUX y4eOHBIX
IIPEAMETOB

3.3

HaJIn4uc OIIbITa paGOTH C pPa3iM4YHbIMU HCTOYHHKAMHU I/IH(l)OpMaI_[I/II/I 10 XHUMHH
(Hay‘IHaH U HAaYYHO-TIOIIYJISIpHAs JIMTEpaTypa, CJIOBAapH, CHPABOYHWUKH, HHTCPHCT-

pecypcehl)

3.4

YMCHUC 00BEKTUBHO OLICHUBAThb HHq)OpMaHHIO O BCHICCTBAX, HUX MNPCBpAlICHUAX U
MNPAKTUYCCKOM IIPUMCHCHHU U YMCHHC HUCIOJIB30BATH €C JId PCIICHUA y‘IC6HO'
IIO3HABAaTCIbHBIX 3aJa4

Brnanenue ocHOBaMHM MOHATHMHOTO ammapara ¥ CHUMBOJIMYECKOTO S3bIKA XUMHUH IS
cocTaBiieHUs] (OpMyYJT HEOPraHWYECKHX BEIIECTB, YPABHEHUH XMMHUYECKUX pEeaKiuii;
ocHoBaMu xuMHueckoil HomeHkatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSCHATH CBSI3b IOJOKEHUS dyeMeHTa B llepuoamdeckoil cucteme C
YHUCJIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOCHI/IH ATOMOB XUMHNUYCCKUX




9JICMCHTOB (COCTaB u 3apsan sapa, 0611_166 YHCJI0 BHCKTpOHOB), pacnupeaciiCHuEM
9JICKTPOHOB II0 S3HCPICTUYCCKUM YPOBHAM ATOMOB IICPBLIX TPEX NCPUOIAOB, KaJIUA U
KaJbI st

6 [IpencraBieHne O MEPHOIUYECKONW 3aBHUCHMOCTH CBOMCTB XWMHUYECKHX JIIEMEHTOB
(paguyc artoma, SJIEKTPOOTPUIATENBHOCTH), MPOCTHIX M CIOXKHBIX BEIIECTB OT
MIOJIOKEHHUS AJIEMEHTOB B [lepmoamdeckoit cucreme (B MaibIX TEPHUOAAX M TIABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aToMa

7 YMenune krnaccuuimpoBarh:

7.1 XUMHYECKHE JIEMEHTHI

7.2 HEOpPraHUYECKUE BEIIEeCTBA

7.3 XUMUYECKHE PEAKITII

8 YMeHue onpeeNnsTh:

8.1 BaJICHTHOCTh M CTETICHh OKUCIICHHSI XUMUYECKHX dJIEMEHTOB, 3apsi/l HOHA

8.2 BUJ XWMHYECKOH CBSI3M H TUN KPUCTAJUIMYECKOH CTPYKTYpHl B
COCIIMHEHUSX

8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHUN)

8.4 OKHUCJIUTETh ¥ BOCCTAHOBHUTEITh

9 YMeHue xapakTepu3oBaTh PU3NIECKUE U XUMUUECKUE CBOMCTBA:

9.1 MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOAOPO/, rpaduT, anmMas, KpeMHUH, a3ot, hocdop,
cepa, XJIop, HaTpUil, KaJIWii, MarHui, KaJabllui, AIFOMUHUN, KEJIE30)

9.2 CIOXHBIX BEIIECTB, B TOM 4HCI€ HX BOJHBIX pacTBOpPoB (BOAa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHUIBI W TuApokcuasl metawoB [ - IIA rpymm,
amomunust, meau (I1), nunka, xenesa (II u III), okcunsr yraepoaa (I u IV), kpemuus
(IV), azora u docdopa (III u V), ceper (IV u VI), cepuucras, cepHas, a30TUCTas,
a3oTHast, (ochopHas, yroiabHas, KpeMHUEBask KUCIOTa U X COJIH)

9.3 MIPOTHO3MPOBATHh U XapaKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HX COCTaBa
U CTPOCHUS, MPUMEHEHHE BEHICCTB B 3aBUCHMOCTH OT HMX CBOHCTB, BO3MOXKHOCTH
MPOTEKAaHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHbBIX YCIOBUSAX

10 YMeHHne coCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS peaKIMii, B TOM YHUCIIE:




10.1

peaxiuit HFoHHOTrO 0OMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUui

10.3 WUTIOCTPUPYIOIIMX XUMUYECKHUE CBOWCTBAa M3YUEHHBIX KJIACCOB (TPyIII)
HEOPraHMYECKUX BEIIECTB

10.4 MOATBEPKIAIOIIUX T€HETUYECKYIO B3aMOCBSI3b MKy HUMU

11 YMeHHe BEIYHUCIATH (ITPOBOIUTH PACUYETHI):

111 OTHOCHUTEINIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHUYECKOTO 3JIEMEHTa B COCTUHCHUN

11.2 MAaCCOBYIO JIOJIFO BELIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM ra3oB

114 110 YPaBHEHUSAM XMUMUYECKHUX PEAKIMi U HAXOJUTh KOJIMYECTBO BEIIECTBA, 00bEM H
Maccy peareHTOB WIH IPOIyKTOB pEeaKIuu

12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMHM METOJaMH HAaY4YHOT'O MO3HaHUs (HaOJI0JeHNe, U3MEepEeHUe, IKCIEPUMEHT,
MOJICJIMPOBAaHUE) TMpPH H3YYEHHHM BELIECTB M XUMHYECKHX SBJICHHM;, YyMEHHE
chopmynupoBaTh NpoOIEMy U IPEIJIOKUTH ITYTH €€ PEIICHUs

12.2 0e30macHOM pabOThl ¢ XMMHYECKUMU BEIIECTBAMU, XUMUYECKON TTOCYI0N 1
n1a0opaTOpHBIM 000pyI0OBaHUEM

12.3 npaBuiiaMd  0e30macHOro  oOpalleHus ¢  BEIIeCTBAMH, HCIOJIb3YEeMBbIMH B
MOBCEHEBHOM JKM3HU, TPaBHJIAMH IIOBEIECHUS B ILEISIX COCPEKEHHS 3/0POBBS H
OKpYXarollel MPUPOAHON Cpelbl; MOHMMaHuEe Bpena (OMacHOCTH) BO3JAEHCTBHUS Ha
JKUBBIC  OPraHU3MBI  OINpPENEICHHBIX  BEMIECTB, CIOCOOOB  YMEHBUICHUS U
MPEIOTBPALICHHS UX BPEIHOTO BO3ACUCTBUA

13 Hannuue mnpakTudeckuxX HABBIKOB TUTAHMPOBAHHS W OCYIIECTBICHMS CIEAYIOIINX
XUMHUYECKHUX SKCIIEPUMEHTOB:

13.1 W3YYCHHE U ONUCaHNe (PU3MYECKHX CBOWCTB BEIICCTB; O3HAKOMIICHUE ¢ (PU3HMUECKUMU
U XUMHUYCCKHMH SIBJICHUSMHU, OIBITHI, WIIIOCTPUPYIONUE TPHU3HAKA IPOTCKAHHUS
XUMHUYECKUX peakiui

13.2 U3ydeHHe crioco0OB pa3/IeieHUsl CMecer

13.3 MOJIy4YeHHUE KUCIOPO/Ia U U3YUYEHHUE ero CBOMCTB; MOJMyuYeHUE BOJIOPOAA U U3yUEHHE €T

CBOﬁCTB; MOJIYYCHHUEC YITICKHCIIOTO Ira3a U U3YUCHUC €TI0 CBOﬁCTB; MOJIYYCHUEC aMMUaKa
Y U3YyYEHHE €TI0 CBOMCTB




13.4

IIPUTOTOBJICHUE  PACTBOPOB  C  OINpPENEICHHOW  MaccoBOM  JOJIEH
PAcTBOPEHHOI'0 BEILECTBA

13.5

NpUMEHEHHE MHAUKATOPOB (JIakMyca, METUJIopaHxa U ¢eHonadTanenHa) s
oTpezieNieHus: XapakTepa Cpelibl B pacTBOpax KUCIOT U Lieouen

13.6

UCCJIEIOBAHNE U OIMCAaHUE CBOMCTB HEOPIaHMYECKUX BEILECTB Pa3JIMYHBIX KIIACCOB;
U3Y4YCHHE  B3aUMOJCHCTBUA  KHUCIOT C  METAUIAMM, OKCHJAaMU  METaJlIoB,
pacTBOPUMBIMM ¥ HEPacCTBOPUMBIMH  OCHOBAaHMAMH,  COJIAIMM;  ITOJIy4CHHUE
HEPAaCTBOPUMBIX OCHOBAHMI; BBITECHEHUE OJHOTO METAJUIA IPYTMM U3 pacTBOpa COJIH;
UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB T'MAPOKCHIOB ATIOMUHUS M IWHKA

13.7

pelieHue SKCIePUMEHTANIbHBIX 33/1a4 110 TeMaM: "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
~n,

coequHeHuit"; "DnekTpoauTuueckas aucconuanus”; "BakHeinme HeMeTauibl U UX
coequnenun"; "Baknelmme MeTaluibl 1 UX cCOeTUHEHUS"

13.8

XUMHUYECKHE DKCIICPUMEHTHI, HWUTFOCTPUPYIONIUE TPU3HAKK TPOTEKAHUS pPEaKIIHid
MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEAKIIMK Ha MPUCYTCTBYIOIINE B BOJHBIX PacTBOpax
HOHBI: XJIOpUJ-, OpOMUI-, HOTUI-, CynbdaT-, hocdar-, KapOOHAT-, CUITUKAT-aHUOHBI,
TUAPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MarHusi, KaJIblIMs, allFOMUHUS, kene3a (2+) u
xkenesa (3+), menu (2+), mUHKA

14

VYmenue:

14.1

NpEaACTaBJIATL PE3YJbTAaTbl JOKCIICPUMCHTA B (i)OpMC BbIBOAOB, J0Ka3aTcCJIbCTB,
r pa(l)I/IKOB n Ta6J'II/II_I U BBIABJIATH OMIIMPUYCCKUC 3aKOHOMCPHOCTH

14.2

YCTaHABJIIMBATh CBA3U MCXKAY PCaJIbHO Ha6.HIOI[aeMI)IMI/I XUMHUYCCKUMU SABJIICHUAMU U
IpoLeccaMy, NPOHUCXOAAINIMMH B MaKpo- M MHKPOMHUpPE, OOBSICHATH IPUYHHBI
MHOT000pa3us BEIIECTB

Tabmauua 23.5

[Iepedens 351eMEHTOB conepKaHus,
POBEPSAEMbIX HA OCHOBHOM
roCyJapCTBEHHOM 3K3aMeHE I10
XUMHUHU

Kon

[IpoBepsiemMblil 3IEMEHT COAEPKAHUS

HCpBOHa‘-IaJ'II)HI)IG XUMHUYCCKUEC ITOHATUA

11

UucTteie BemecTBa u cMecu. CiocoObl pa3ieieHus: cMecei

1.2

AToMBI W MOJICKYJIBI. Xumudeckrue djeMeHThl. CHMBOJNBI  XUMHYECKHX
9JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BECUICCTBA.




13

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX dJIeMeHTOB. CTeneHb
OKHCJICHHUA

14

3aK0H MOCTOSTHCTBA cocTaBa BeriecTB. OTHOCUTENIBHAS aTOMHAA Macca. OTHOCUTEIbHAI
MOJIEKYJIsIpHasi Macca. MaccoBast 10l XUMAYECKOTO JIEMEHTa B COSMHEHUT

15

KonuaectBo BemecTBa. Monb. MomsipHas macca. MosipHBIE 00beM Ta3oB.
B3anmocBs3b KoJIMYecTBa, MAacChl M YHCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

duszndyeckrue M XUMUUYECKHE SBJICHUA. XHUMHUYECKast p€akuusga U €€ IIPHU3HAKH. 3aKoH
COXpPAaHCHHUA MAaCChl BEIICCTB. Xumudaeckue YpaBHCHUSA

[Iepnognueckuii 3axoH u [lepuoandeckas cucreMa XMMUYECKUX d1eMeHToB [[.1.
MenneneeBa. CTpoeHre aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepmogudeckas cucremMa XHMHYECKUX 3ieMeHTOB [J[.M.
Menneneesa. [lepuonpl u rpynnsl. PU3NYECKU CMBICI TOPSIKOBOIO HOMEpa, HOMEPOB
IIEPHO/1a U TPYIIIBI DJIEMEHTA

2.2

Crpoenue atomoB. CoctaB aromHbIX saep. M3otombl. Onexkrtponbsl. CrpoeHue
JIEKTPOHHBIX 000J04YeK aTOMOB NepBbIX 20 XUMUYECKUX 31eMeHTOB Ilepuoanueckoit
cucremsl J.1. Menaeneesa

2.3

BaKOHOMCpHOCTI/I B M3MEHEHHH CBOHCTB XHMHUUYECKHX DJICMEHTOB MNEPBBIX TPEX
nepuoaos, Kajlausi, KaJablusa (pazuzlyca aTOMOB, QJICKTPOOTPpUIATCIIbHOCTH,
MCTAINIMYCCKUX W HEMETATIIIMYCCKHUX CBOﬁCTB) n ux COGI[I/IHGHI/If/'I B COOTBETCTBHH C
ITOJIOKCHUEM 3JICMCHTOB B HCPHOHHHGCKOﬁ CUCTCMC U CTPOCHUEM UX ATOMOB

CTpOCHI/IC BCIICCTBA

3.1

Xumuyeckass  cBs3b.  KoBaneHTHas  (mojsipHass M HEMOJSpHAas)  CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX d3JieMeHTOB. MoHHast cBsa3b. Mertaummueckas
CBSI3b

3.2

Tumnsr KpUCTAJUIMYCCKUX PEIICTOK (aTOMHaSI, HOHHAas, MeTaJ’IJ’II/I‘leCKaﬂ), 3aBUCHUMOCTB
CBOMCTB BEIIECTBA OT THUIIA KpHCT&J’IJ’IH‘lGCKOﬁ PCLICTKN U BHUAA XHUMHUYECKOH CBI3H

Baxneimune npeaACTaBUTCIM HCOPraHNMYCCKUX BCHICCTB. Hemerannel u ux
coeIMHEHMs. MeTaliabl M UX COeUHEHUS

4.1

Knaccupukaiuss u  HOMEHKJIAaTypa  HEOPraHMYECKHX  COCJUHEHUH:  OKCUIOB
(coneobpa3zyrole: OCHOBHBIE, KHUCIOTHBbIE, aM(pOTEpHBIE) U HECO0JIeOOpa3yIOlIKeE;
OCHOBaHMH (IIETI0YM U HEPACTBOPHMBIE OCHOBAHMS); KUCIOT (KMCIOPOACOAEpIKaIINe U
0OeCKHUCIOPOAHbIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusznyeckre 1 XMMHUUECKHE CBOMCTBA MMPOCTBIX BCIICCTB-HEMETAJIJIOB: BOAOpOAA,

XJIOpa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriaepoia, KpeMHUS




4.3

dusnyeckue U XMUMHUYECKUE CBOMCTBA IMPOCTHIX BEIECTB-METAUIOB: JINTUSA, HATPHS,
KaJIUsl, MarHMsl M KaJIbLUsl, IFOMUHUS, JKeJe3a. DIEKTPOXUMUUYECKHUI Psii HANIpsKEHUH
METaJUIOB

4.4 Ouznyeckue U XMMHUYECKHUE CBOMCTBA BOAOPOIHBIX COCAMHEHUN HEMETAJIOB:
XJIOPOBOAOPOJa, CEPOBOAOPOJIA, AMMHAKA

4.5 ®dusnueckue U XUMHUECKUE CBOMCTBA OKCUI0B HemeTamioB: cepol (IV, VI), azora (II,
IV, V), dochopa (IlI, V), yraepona (II, 1V), xpemuus (IV). IlonmydeHue oxcumoB
HEMETAJIJIOB

4.6 Xumuueckue cBoicTBa okcu10B: MetasuioB [A - IITA rpynm, nmunka, menu (I1) u sxenesa
(1L, III). ITomyuyeHne OKCHI0OB METAILIOB

4.7 XUMUYECKHE CBOMCTBAa OCHOBaHMM M amMQOTEpHBIX THIPOKCHIOB (Ha mpuUMepe
TUIPOKCUIOB aIFOMHHHUA, jKeje3a, UuHKa). [lomydeHne ocHOBaHUN U aM(OTEPHBIX
TU/IPOKCHIOB

4.8 OO0mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochopHOH, KpemMHUEeBOH, yrombHOU. Ocolbie
XUMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOW KucCiOT. IlomydeHue
KHUCIIOT

49 OO0mme xuMHUUYECKHe CBOMCTBA cpeHux cojel. [lomyuenue coneit

4.10 [Tonyyenue, coOupaHue, pacro3HaBaHUE BOAOPOAA, KHCIOPOAA, AaMMHAKa,
YIIJIEKHUCIIOTO Ta3a B J1abopaTopuu

411 [lonyuyenne ammuaka, CEpHOM M a30THOM KHCJIOT B MPOMBILIUIEHHOCTH. OO1ue
CIOCOOBI MOTYyYEHUS] METAIOB

412 ['eHeTnyeckas cBs3b MEX1y KJIacCaMU HEOPTaHUYECKUX COCTUHEHUN

5 XUMUYECKUE peakiuu

5.1 Knaccudukanus XuMHUECKUX PeaKIHii 10 pa3IuYHbIM IPU3HAKAM: TI0 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMHU BEUIECTB, 110 TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEHEH
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB

5.2 TennoBoit 3¢(hekT XUMHUUECKOW peaklnu, TEPMOXUMHYECKUE YpaBHEHHs. JK30-U
SHAOTEPMHUECKUE PeaKIH. TepMOXUMHUECKHUE YpaBHEHUS

53 OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu. OKHUCIUTENIM W BOCCTAHOBMUTEIH.
[Ipouieccel OKHMCIEHHS W BOCCTAHOBJIEHMS. OJIEKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBHON PEAKIINH

5.4 Teopus 3NEKTPOIUTUYECKON aucconranni. KaTtnoHbl, aHHOHBL. DIEKTPOIUTHI U
HeRIeKTpoJuThl. CHUIIbHBIE U clla0ble 3JeKTPOaUThl. CTeneHb TUCCOralun

5.5 Peakuuu nonHoro oOMeHa. YciaoBHsI MPOTEKAaHUS PEaKIMil HOHHOTO OOMEHa, MOTHbIE

Y COKpAIllCHHbIC HOHHBIE YPABHEHUS PEaKIINH




XuMHUS U OKpy>Karolas cpesia

6.1

BemectBa M Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeloBeKa. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XMMHUECKMX peakuuii B nmabopatopum u ObiTy. IlepBas
MIOMOLLB [P XUMUYECKUX 0XKOTaX U OTPABICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpyKarollehd cpenbl (KUCIOTHBIE A0XKIW, 3arpsi3HEHUE
MOYBBI, BO3AyXa H BOJOEMOB), CIOCOOBI ero mpenoTBpamieHus IIpenenpHas
nomyctumasi koHuentpanus Bemects (IIJK). Ponp xumun B pemieHnn 3K0JI0rHYECKUX
npobaem. YcuiaeHnue napHUKoBoro 3¢ dekra, pazpymeHue 030HOBOTO CIIOs

6.3

[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COEIMHEHUH B OBITY,
MEJIUIUHE, NPOMBIIUIEHHOCTH U CEIbCKOM Xo3siiicTBe. IIpumeHeHue MeTamioB u
CIUIaBOB (CTajlb, YYT'yH, IOPAJIOMUHUNA, OpOH3a) B OBITY M IPOMBILIIEHHOCTH HUX
coeauHeHuil. [loHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3aLUTHI MX OT
KOppO3HuU

6.4

[TpupoaHbIE UCTOYHUKH YTICBOJOPOJOB (YroJib, MPHPOIHBIA ra3, HE(Th),
MIPOJIYKTHI MX MepepaboTku (OEH3HMH), UX POJIb B OBITY U MMPOMBIIIIICHHOCTH

6.5

[TepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCAMHEHUSX yriepoja
(MeTan, 9TaH, 3TWIEH, alleTUJIEH, 3TAHOJ, TJIHMIEPUH, YKCycHas kuciota). [lonarue o
OMOJIOTMYECKH BKHBIX BEIIECTBAX: KUpaX, OeiKax, yrieBoAax - U UX POJU B KH3HU
YyejgoBeKa

Pacuersr:

7.1

1o (hopMyIIaM XUMHUYECKIX COCAMHECHUHN

7.2

Macchl (MacCOBOil) I0JIM PACTBOPEHHOT'O BEILIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHHUAM




