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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLEIIIUU MPENoAaBaHusl y4eOHOTo npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE IpEeIMETHOE COJIep KaHHe,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh U3YYEHUS] XUMHUU C YU4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
00yy4aroIerocsi, ero MpeACTaBICHUN O MAaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DYHEPrETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBINIICHUS, 3aKIaJbIBAeT OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTU 00YyYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX ITOHATHI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeNCTaBlICHUA 00 BIEKTPOJUTUYECKON JOHUCCOLMAlMM BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PacCMATPUBAOTCS HA OCHOBE HMIIMPUYECKHU
MOJTyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO
YPOBHSI K JPyromMy, BBIIONHSS (QYHKUMU OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEU MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOU NpPHUPOJIbI, LEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaloumil Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HAayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBIL.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HaHWU — BaXKHEUIINX (AKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKHUX MOJIOKECHHM,
JOCTYIIHBIX 000OIIEHU MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
o0yJarommxcss K CaMOCTOSTEIbHON MO3HABATEIBHON JESATEIbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CAMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATHP W OICHUBATh SIBIICHUS
OKPY’KaOIEero MHUpa, WCHOJB3YS 3HAHWS U OIBIT, MOJyYEeHHBIE MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEAECHUsT B OBITY M TPYIOBOM JEITEIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(Uis U HAmpaBIEHHOCTH NajlbHEHUIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeToAax MO3HAHMS B XMMHH. UHCTBIE BEHIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocCTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMUYeckHe ypaBHeHus. Knaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKON MOCYJOH, MpaBuiIaMH padoThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCALMS BOJABI) U XMMHYECKUX (FOPEHHE CBEYH, ITPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUe TUAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHWE  pEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. HaxoxkneHue kuciaopojna B Hpupone, (pU3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenue xkucinopoaa. CrocoObl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOIU(GUKALNS KHCIOPO/a.

TemnoBoit 3¢(deKT XUMHUECKONW peaklnd, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT u mpocrtoe BemectBO. HaxoxaeHue Bomopoaa B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEIECTBA B pacTBOPE. XMMHUYECKUE CBOMCTBA BOAbLl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuabl. Knaccudukamms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COICPKaHUs KUCIOpOAa B BO3AYyXe€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOJIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMMOeHCcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3zaumojeictBusa okcupga menud (Il1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad Mo TeMme «BaHeiine KIacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcANTETLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KiIacCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPyMIaM U MepruoaMm.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
FUAPOKCUIA LHMHKA C pPAaCTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaus, TMepUuOoAUIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (PU3MYECKUEe BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHUEM 3JIEeMEHTOB B Illeproandeckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. IloHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUH 00 IJICKTPOTUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakinu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakluii HOHHOro  OOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, MpUMEHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBomOpo, CTpoeHHUE, (PU3UUYECKUE U
XUMHUYecKkue cBorcTtBa. OKCHABI CEpbl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLICHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkre u XMMHUECKHUE CBOMCTBA, MoyyeHne U npuMenenue. Coiu aMMOHMUS,
uX pU3NYEeCKue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHUCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kiacca KUCIOT W CHEIU(PUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornuele Moaupukammuu ¢Gocdopa, puU3MUECKUE M XMMHUECKHE CBOWCTBA.
Oxcug docdopa (V) u dbochopHas kuciaota, Pu3MUIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpoAd,  aUIOTPOIIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJOIMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rnobanbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIULMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPHUPOAHBIA ra3, HedTb),
NPOAYKTHI WX MepepaloTku (OE€H3MH), UX pPOJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢Qusnueckue M XUMHYECKHE CBOMCTBA, IOJIYYEHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITy, B IPOMBIIUICHHOCTU. BakHeWIne CTPOUTEIbHbIE MAaTEpHAIbI: KEPaMHMKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl H €€  COCAUHEHUSAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3HUECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHE MPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3YyYECHHE [PU3HAKOB MX IPOTEKAHUS, O3HAKOMIIEHUE C
NPOAYKUMEW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTtasibl M MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckon cucrteme xumuuyeckux dyemeHtos [, .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
criocoObl MosydeHus MeTasioB. [loHsTHe O KOPpO3UM METaIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJIECHHWE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJToMUHUN: TI0J103keHKE B [IeproIMYecKoi cCucTeMe XUMUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpoE€HHE aroma, HaxOoXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, TPOLIECCA TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpus, KaJiusl W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTABHBIX 3a7a4 1o TeMe «BakHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemecTtsa u Marepuanbl B IOBCEIHEBHOM >XKM3HM 4YeJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Poab xuMun B pemieHu 3K0JI0rHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJIEJb, SIBICHHUE, MAapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJYIPOBOJHUKY, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TElO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOW IO3UTHBHBIX ILICHHOCTHBIX OpHEHTALM U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUI0, NMOHUMAHHs 3HAYCHHUS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTH)KCHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MpPaBUJIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHM YYE€OHbIX, TO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBIISIOLINE
OCHOBY 11 TOHUMaHUSI CYIIHOCTU HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOTUMBIE UIsi OOBACHEHHUs HAOJIOJAaeMBIX MPOIECCOB U SIBJICHHIH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH,

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUM MO XUMHHM, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQECCUOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOJIHOU CPEIOH, IJIsl OBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecnedynBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpoOIecCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas GopMmylia W YpaBHEHHE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/7a4 OMpeneIEHHOrO THUIIA, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANEHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NPEJI0KEHHOMN 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IUITYPMbD», KOOPAMHALIUA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOM (P (HEKT peakiinm,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHUMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHSATUH U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyr ¢opmy Ilepuonnyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manesie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuogmueckass cucrema xumudeckux snemeHtoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTaBy YYacCTBYIOUIUMX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHbIM 000pY/IOBaHHWEM, a TakK)Ke TMpaBHiiaM OOpalIleHHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUIA:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas Peaklnsi, XUMUYeCKasi CBS3b, TEIUIOBOM 3¢ ekt
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIIb,  OKHCICHWE H  BOCCTAaHOBJICHME,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xkoHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJIGHTHOCTb U CTENIEHb OKUCICHUSI XMMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cCpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CleUUPUUYECKUe XHUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPAaBHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U Kontpo o IpakTiueckue deKkTpoHHbIe (LM (POBbLIE)
n/n TeM NMPOrpaMmbl HTPOJILHEL THHCCKH o0pa3oBaTejibHbIE PeCYpPChI
porP Beero padoThbI padoTbI P peeyP
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [IOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c

YeJIOBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6nmorexa LIOK

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

Hroro no pazneny 20

Pa3nen 2. BaxkHeiinme npeacTaBuTe M HEOPraHMYECKUX BelleCTB
21 Bosnyx. Kucnopoa. [lonsatue 6 bubnuoreka [IOK

' 00 okcuaax https://m.edso00.ru/7f41837c
29 Bonopoa. ITonsartue o kucinorax 8 1 bubmmnoreka HOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoteka [IOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubmuoreka [IOK

' HEOPTaHWYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c

Htoro 1o pasneny 30

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToM0B.

Xumuueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepuoauueckuii 3aK0H U
31 [Tepuoanueckas cucrtema 7
XUMUYECKHnX 3y1emeHToB 1. 1.
Mengeneesa. CtpoeHue aroma
3.2 XuMH4ecKas CBs3b. 8 2

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c

bubnunorexa [IOK



https://m.edsoo.ru/7f41837c
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OKUCIUTENBHO- https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIITUN
Hroro no pasexy 15 ]r?tl'/tlgsnlpllr?eeg;)cl)l rclj;éf41837c
PesepBHOE Bpems 3 BH6J_IHOTeKa LOK
https://m.edso0.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME
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9 KUIIACC

KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 0BPA30BATEILHBIC
padoThI padoTsI pecypesI
Pa3znea 1. BemecTBo M XUMHYECKHE peaKu
11 [ToBTOpeHue u yriydiieHne 3HaHui 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaKIuiA https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHMHEHUSA
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.2 3neﬁeHT01§ V|A?pr1'IHLI Cepau eé 6 bubmorexa LOK
' ’ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
bubmmoteka IIOK
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COCTMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.4 3neﬁeHT01§ |VA?prrIHLI VYraepon u 8 1 2 bubmmorexa LHOK
' . ) https://m.edsoo.ru/7f41a636
KPEMHUH M WX COSAMHCHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl 1 UX COeIMHEHUS
. bubnunorexa LIOK
3.1 Obmpe CBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxknel1me MeTamibl 1 UX COSIUHEHUS 16 1 2 bubmorexa LIOK

https://m.edsoo.ru/7f41a636
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Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecTBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmnorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 Bubmorexa ITOK

https://m.edsoo0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kontpoabueie  Ipaxruyeckue U3yYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 [Ipeamer xumuu. Posib XuMuuM B KU3HU 1 bubmuorexa [JOK
yejioBeKa. Telia u BelecTsa 02.09.2025 | https://m.edsoo.ru/ff0d210c
2 Ilonsatue o MeTo1aX MO3HAHHUS B 1 bubmuoreka [JOK
XUMHH 04.09.2025  https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM 09.09.2025  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 Yucteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszeneHus cMece 11.09.2025  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2 Bu6miorexa LIOK
> «Paspencrne eveceit (Ha mpumepe . 16.09.2025  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmnorexa LIOK
18.09.2025  https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE AJIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB 23.09.2025  https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cIOXHBIC BEMIECTBA 1 Eubmorexa IIOK
25.09.2025  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 bubmorexa LIOK
30.09.2025  https://m.edsoo.ru/ff0d2d50
3aKOH MTOCTOSIHCTBA COCTaBa BEIICCTB. BuGmorexa LIOK
10 Xuwiraeckas opuya. Banentiocts 1 02.10.2025  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JIEMCHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. 1 bu6mmoreka [JOK
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OTHOCUTENbHASL MOJICKYJISIpHAsI Macca 14.10.2025 = https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCTMHCHUH 16.10.2025 @ https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bubmuoreka [JOK
Momnsipaast macca 21.10.2025  https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUue U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuUMHYECKasi PeaKIus 23.10.2025  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycloBUS IPOTEKAHUS bubnnoreka [HOK
XUMUYECKUX PEaKIui 28.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HOK
XUMHYECKUE YpaBHEHUS 30.10.2025  https://m.edsoo.ru/ff0d3b88
B
17 bemcersa o ypasHemAM xivIGerX BuGmiorexa LIOK
HeeTsa o yp 04.11.2025 https://m.edsoo.ru/ff0d5708
peaknui
5 | b Busorea 10K
! P : 06.11.2025 https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. — Y4EHBIN-
19 9H HKJJII:iO}II/I(:;OBO6qu eeI:{II);ZIH bubmorexa LIOK
" AET. FIOBIE 11.11.2025  https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAaHUI
20 KonTponsHnas padora Nel no Teme bubnnorexka [JOK
«BeniecTBa U XUMUYECKUE PEAKLIUN) 13.11.2025  https://m.edsoo.ru/ff0d4290
B — .
21 B(?: lexa K;fnes Boragggafe?\j:;z u Eubmorexa IIOK
HAYX3. POA 25.11.2025  https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
® .
| et Busorea 0K
POAIa peaKtt ’ 27.11.2025  https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 00 okcuaax
23 aaoparopin » mpowmenmOt Bumiorexa LIOK
patop P ' 02.12.2025  https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucaopoa
24 TemoBoii 3 pexT xumuueckon bubnnorexa [JOK
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peaKkiuu, MOHSITHE O 04.12.2025  https://m.edsoo.ru/ff0d4790
TEPMOXHUMHYECKOM YPaBHEHHH, IK30- U
DHIOTEPMUUYECKUX PEAKIIUIX
T .
s | Aomme o rom e, Sumorea 10K
P Ayxa, 09.12.2025  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHUS
IT 0
26 dlonyeenmie n cotmpanne mcropots BuGnorera LIOK
T P posa, 11.12.2025  https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €T0 CBOWCTBY
27 Bonopon — snemeHT u mpocroe bubmmorexa LIOK
BemecTBo. Haxoxxnenue B mpupo/ie 16.12.2025  https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKUEe CBOMCTRA bubmuorexa [JOK
Boziopoja. [IpuMenenue Bogopoaa 18.12.2025  https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIOTAX U COJIAX Brommozexa [IOK
23.12.2025  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHHs BOAOPOIa B bubnnoreka [JOK
nabopaTopun 25.12.2025  https://m.edsoo.ru/ff0d4dd0
IT 04
31 lonysenme n codmpannc sonopoma BuGmorexa LIOK
- 1P AOPOE, 13.01.2026  https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOMCTBY
30 MonsipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABoraapo 15.01.2026  https://m.edsoo.ru/ff0d542e
B N
| Do i e Sumorea 10K
- My 20.01.2026 = https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILECTBA WK 00BEMY
B N
y | s e Butmorca 10K
ypas DCAKHI I 22.01.2026  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnveckue U XMMAYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIBI 27.01.2026 @ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lousarue 00 bubmuorexa [JOK
WHJIUKATOpax 29.01.2026  https://m.edsoo.ru/ff0d59e2
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Bopna xak pactBoputens. HacblleHHbIE

bu6mmoreka [IOK

37 1 HEHACBIIICHHLIC paCTBOPEL. 03.02.2026  https://m.edsoo.ru/ff0d5b40
MaccoBasi 107151 BEILIECTBa B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroToBiieHHE PACTBOPOB C bubnmoreka [JOK
onpeieIEHHON MacCOBOM JT0Iei 05.02.2026  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA»
39 Kontponbnas paborta N2 o teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» 10.02.2026  https://m.edsoo.ru/ff0d6342
40 OKcHBL: cOCTaB, KIIaCCU(PUKAIINS, bu6mmoreka [IOK
HOMEHKJIaTypa 12.02.2026 = https://m.edsoo.ru/ff0d664e
41 uenomin onom n aporepuin Bu6miorera LIOK
’ P 17.02.2026 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWMsI: cOCTaB, Kiaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 19.02.2026  https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOKCTBA bubnnorexa [JOK
OCHOBaHUM 03.03.2026  https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIATypa 05.03.2026  https://m.edsoo.ru/ffOdfee2
45 ITony4yeHue U XMUMUYECKUE CBOMCTBA bubnnorexka [JOK
KHUCIIOT 10.03.2026 https://m.edsoo.ru/ffOdfee2
I Bu6mrorera LLOK
N i ’ 12.03.2026  https://m.edsoo.ru/00ad9474
CBOWCTBa
[IpakTuueckas padora Ne 6. Perenue
47 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX 17.03.2026  https://m.edso0.ru/00ad9b7c
COECTUHEHUI)
48 ['eneTndeckas CBSI3b MEXKIy KiIaccamu bu6mmoreka [JOK
HEOPraHUYECKUX COCAMHEHUI 17.03.2026  https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U cCUCTEMaTH3aIUs bubmuoreka [JOK
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3HaHUU 19.03.2026  https://m.edso0.ru/00ad9cb2
KonTtponpHas padora Ne3 o teme
50 "OCHEBH:IIZ I;(IJ'IIZ[CCB;F HCOpFI;HP;r‘Ié\/[CKHX Eubmorexa LIOK
o 24.03.2026  https://m.edsoo.ru/00ad9ela
COCTMHEHUI
IIepBpie mONBITKH K1acc Ka
51 xnﬁizlecinl;(B;JTIef\I/[eIJ{ITOBHIq)II(/)IHﬂI;EZ 0 Eubmorexa LIOK
i 26.03.2026 = https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJTHBIX 3JIEMEHTOB
Ilepronnueckuii 3aK0
52 Hegﬁoiﬁze(:l(:: CI/ICT:MI; XUMHUYECKHUX Eubmorexa LIOK
31.03.2026  https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
53 [Tepuompl, TPyIIIbI, MOATPYIIIBI bubmiorexa LIOK
’ ’ 02.04.2026  https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
sep. M3oTombl 14.04.2026  https://m.edsoo.ru/00ada342
C 0
55 arowon aaewerrron Hepnoxsecoi uGiorera LIOK
P 16.04.2026  https://m.edsoo.ru/00ada6bc
cucrtemsl J. 1. MeHnaeneeBa
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKESHUIO B bubmuorexa [JOK
[lepunonnueckoii cucreme /1. U. 21.04.2026 = https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HayKH U npakTuku. 1. H. bubnnorexka [JOK
MeHnneneeB — y4€HBIN, IEATOT U 23.04.2026 = https://m.edsoo.ru/00ada96e
rpakIaHUH
P i . 0606
5 cncrowarman st/ BuGmorera LIOK
. 28.04.2026  https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
Kontponbnas padota Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKas bubnnorexa [JOK
cBs13b» / Beepoccuiickas mpoBepouHast 30.04.2026  https://m.edsoo.ru/00adb486

pabota
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60 DIIEKTPOOTPULIATETLHOCTH aTOMOB 1 bubnunoreka [HOK
XHUMHUYECKHX DJIEMEHTOB 05.05.2026 = https://m.edsoo.ru/00adaab8
Bbu6mmoreka [JOK
61 Vonnas XuMuecKas CBAsk 1 07.05.2026 https://m.edsogru/OOadac34
62 KoBaneHntnas nonsipHas XxumMuueckast 1 bubnnoreka [HOK
CBSI3b 12.05.2026  https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HENOJsIpHAs XUMUYECKast 1 bubnmoreka [JOK
CBSI3b 14.05.2026  https://m.edsoo.ru/00adaab8
o4 Creneis okHCICHHA . 19.05.2026 Eggs?ﬁgleé(saogr(l?/%OadanS
65 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peaKIuu 21.05.2026  https://m.edsoo.ru/00adb076
66 OKHCIINTEIN U BOCCTAaHOBUTEIN 1 Brommozexa [IOK
26.05.2026  https://m.edsoo.ru/00adb076
PesepBHeIit ypok. O000IICHHE 1
67 cUCTEMAaTHU3alKsA 3HAHUH 110 TEME 1 bu6mmorexa [IOK
«CTtpoenne aroma. XuMU4IeCKast 28.05.2026 = https://m.edsoo.ru/00ad9ch2
CBSI3bY
68 PesepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
CHCTEMAaTU3alMs 3HaHUH 02.06.2026 = https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
/i Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie W3y deHHS 0Gpa3oBaTETbHbIC
padoThI padoTsI pecype
[Tepuonuueckuii 3aKoH.

1 IIepunonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHX 31eMeHTOB J[. W. 04.09.2025  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOC 3MEHE

2 CBEIZI(;ITJI:I xﬁfl\fqueP::I]:HI;I( I;JH;{M?}I;I;IOB 1 bubmmorexa LIOK

. 05.09.2025  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKHUX BEIECCTB 11.09.2025  https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKO# CBSI3U U THUIIBI 1 bu6mmorexa [IOK
KPUCTANINYECKUX PELIETOK 12.09.2025  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1 18.09.2025
OCHOBHBIX Pa3JIe]IoB Kypca 8 Kiaccay

5 Knaccugukanus XxumMmmuaeckux 1 bubnnorexka [JOK
peakIuii Mo pa3IuYHBIM NMPU3HAKAM 19.09.2025  https://m.edsoo.ru/00adbch0

7 peauumn Townmme o rovoremmm s 1 Bu6mrorera LLOK
PeaTiiy. 25.09.2025  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[TonsiTHE 0 XMMUYECKOM

2 naexopoons ximmeeco peanmnn 1 bu6morera LIOK

P peaxt 26.09.2025  https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHYECKOTO
paBHOBECHS

9 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE 1 bub6nuorexa [IOK

peaKkIu 02.10.2025 | https://m.edsoo.ru/00adcade
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Teopus 3NEKTPOIUTUUECKON

bu6mmoreka [IOK

10 Accounati. CUILHbIC 1 Cla0bIe 03.10.2025  https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HoHnHbIe ypaBHEHHUs peakui Eubmaorexa ITOK
16.10.2025  https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHU B CBETE MPEACTABICHHUI bubnnoreka [HOK
00 PJIEKTPOIUTUYECKON 17.10.2025  https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
| A e e Busmorsa 101
pedl . 23.10.2025  https://m.edsoo.ru/00add8b?2
AIEKTPOJUTUYECKON JUCCOLIHAIITT
14 [TonsTHe 0 THIPOIU3E COEH bubinoreka LIOK
24.10.2025 | https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUI 30.10.2025 | https://m.edsoo.ru/00addd12
II 0 Ne 1.
16 <<§:§IEI;I{I;IZC§I§§HP€1H(§:HT3HBHBIX Eubmorexa IIOK
31.10.2025 | https://m.edsoo.ru/00addbfa
3a1a9»
K 02
7 | O D oo BuGmorexa LIOK
’ 06.11.2025 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKluy B PACTBOPAX)»
18 | Koo o o BiGmiorexa LIOK
pHUMEp 07.11.2025 | https://m.edsoo.ru/00addfe2
XJIopa
X .
16 | aoasoks eantions somonns BuGmiorexa LIOK
’ ’ 08.11.2025 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IT 0 Ne 2
20 «IPI?;THZ:/I?ZIOIEIHOOT; KIch(r)[fblTeMe bubinorexa LIOK
yd . . ’ 13.11.2025  https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTBY»
21 Boruncnenus no ypaBHeHUsIM bubnnoreka [JOK
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XUMHAYECKHX PEAKIU, €CIIU OJIMH U3 14.11.2025  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO61as xapakTepuCcTUKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpynms 27.11.2025 @ https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJAM(PHUKALINN CEPBI.
23 Haxoxnenue cepbl 1 €€ coeTMHeHU N bubmuoreka [JOK
B IIpUpo/ie. XUMUYECKHUE CBOMCTBA 28.11.2025  https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopoJ1, CTpOEHHUE, bubnuorexa [JOK
(du3nYecKre U XUMUICCKIE CBOHCTBA 04.12.2025  https://m.edsoo.ru/00ade802
5| g, s o Busorea 0K
. 05.12.2025  https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMUYECKUE peakiiny, JIexalire B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
2% MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexa [JOK
XUMUYECKOE 3arpsi3HeHUe 11.12.2025  https://m.edsoo.ru/00adec8a
OKpY>KaroIel cpesibl CoeIMHEHUSIMU
cepsl
97 Brraucienme MacCcoOBOM JOIX BBIXOJA bu6mmoreka [JOK
IIPOJYKTA peakuu 12.12.2025  https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB
28 VA-rpynmnsl. A30T, bubnuoreka [IOK
pacnpocTpaHEHue B IPUPO/IE, 18.12.2025  https://m.edsoo.ru/00adeea6
(dbu3nYecKre U XUMHUIECKIE CBOHCTBA
A
29 xﬁfﬁfgg 0(221372;1;;1(&6); eHue u bubmorexa [IOK
> THOTMYH 19.12.2025  https://m.edsoo.ru/00adf004
MIPUMCHCHHE
IT 0
0 lomyuenme avwmaka, mysenme er BuGmorexa LIOK
i > 1Y 25.12.2025  https://m.edsoo.ru/00adf180
CBOWCTB»
31 A30THas KUCIIOTA, €€ (hU3NIeCKHue U Eubmorexa LIOK

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

26.12.2025

Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHS B KaUeCTBE MUHEPATbHBIX

bu6mmoreka [IOK

32 yRobpernuii. Xumirieckoe . 15.01.2026 = https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOLIEH Cpelibl
COCJIMHEHUSIMH a30Ta
®docdop. Okc ocdopa (V
33 (bocgo;l))Haﬂ KIfI/I(f[JI((I))Ta q)q)I/FI)SI/I(IIe)CII(/II/Ie u Eubmorexa LIOK
o 16.01.2026  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIYICHUE
Hcnons3oBanue ¢pocdaTos B
34 KauecTBE MUHEPATbHBIX YI0OpEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI 22.01.2026  https://m.edsoo.ru/00adfc20
dbocharamu
Yy )
35 npupose, duammieckie n xinricere BuGnorera LIOK
PHPOZE, 23.01.2026 = https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunel yriaepona, ux Gu3nveckue u
36 XAMHUYECKHE CBOKCTBA. bu6mmoreka [IOK
DKOJIOTHYECKHUE TTPOOIEMBI, 29.01.2026  https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuaoM yriepona (1V)
37 VYronbHast KUCHOTA U €€ CONn bubmorexa [JOK
30.01.2026  https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnnorexka [JOK
KauectBennas peaxius Ha kapOoOHaT- 05.02.2026 | https://m.edsoo.ru/00ae027¢e
noH"
IT 0
30 oprammicenx nemecTaax K o BuGnorera LIOK
P » 06.02.2026  https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIiIepo/ia
. bubmuorexa [JOK
40 Kpemnnit H €ro coeHHCHHS 12.02.2026  https://m.edsoo.ru/00ae080a
41 [IpakTnueckas padora Ne 5. Eubmorexa LIOK

https://m.edsoo0.ru/00ae0bf2
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Pemienue skciepuMeHTANIbHBIX 33724
no TeMe «BaxHelmue HeMeTaIBI 1
UX COEOUHEHU)

13.02.2026

KonrtponsHas padora Ne3 o reme

bubmuoreka [JOK

42 «BKHEHIINE HEMETAILIBI H HX 19.02.2026 = https://m.edsoo.ru/00ae0el18
COCAUHCHMS
OO01mmas xapakTepuCcTHKa
XAMUYECKHUX DJIEMEHTOB —

43 METaJI0B. MeTanuecKkas CBsI3b U bubmuorexa [JOK
MeTaJUTHYecKasi KpucTainaecKas 20.02.2026 = https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJI0B

b N P 05.03.2026  https://m.edso0o.ru/00ae1156
HaIpsDKEHUH METaJLIOB
O61ue cnocoObl MOTydeHHs
. .B

o | e . Bemcser Busorea 0K
P peaKiy, 06.03.2026  https://m.edso0o.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COAEPIKUT
MIPUMECH

46 [TonsiTHE O KOPPO3UH METAIIOB Eubmorexa IIOK

12.03.2026 @ https://m.edsoo.ru/00ae1278

47 [IlenouHbIEe METAIITBI Bubmioreka IJOK

13.03.2026 @ https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnunorexa [JOK
KaJus 19.03.2026  https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIIIBI — bubnnoreka [JOK
KaJIbIUH 1 MarHui 20.03.2026  https://m.edsoo.ru/00ael5e8

50 Baxuelimnme coenMHEHNS KAJIbIU bubmnorexa LIOK

26.03.2026 | https://m.edsoo.ru/00ae15e8

51 O0001IeHe B CUCTEMATH3 A

3HaHUH 27.03.2026
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JKEcTKOCTh BOABI U CIIOCOOEI €8

bu6mmoreka [IOK

52 YCTpaHCHHS 02.04.2026  https://m.edso0.ru/00ae1886
I1 oora Ne 6
53 "IGCTKOCTS BONS! M METOTI 68 BuGmorexa LIOK
" A 03.04.2026 = https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuoreka [JOK
>4 Amommimii 16.04.2026  https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA bubnuoreka [IOK
THAPOKCH]IA 17.04.2026  https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso 23.04.2026  https://m.edsoo.ru/00ael1d86
57 OKcuapl, THAPOKCUIBI U COJTH Keje3a bu6mmoreka [IOK
(1) u xene3a (111) 24.04.2026  https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIUSA
3HAHUI 30.04.2026
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33724 bubnnoreka [JOK
o TeMe «BakHelIIne MeTaIIbl U UX 07.05.2026 | https://m.edsoo.ru/00ae3de8
COEIMHEHNSD)
Beruncnenus mo ypaBHEHUSM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnuoreka [IOK
COJIEPKUT MpHUMecH. Brruncnenus 08.05.2026  https://m.edso0.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaxkuuu
61 O00011eHNE U CHCTEMATH3aIUA
3HAHUN 14.05.2026
KonrtponbHas padora Ne4 o reme
62 «BakHelmme Metamibl 1 UX 15.05.2026
COEINMHEHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [IOK
IIOBCEIHEBHON KM3HU YEJIOBEKaA 21.05.2026 @ https://m.edsoo.ru/00ae3f50
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64 XUMHUYECKOE 3arpsAI3HEHUE 1 bubnunoreka [HOK
OKpY KaloIen cpeibl 22.05.2026 = https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubnmoreka [JOK
IKOJIOTHYECKUX MPOOIEM 28.05.2026 = https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHue 1 1 bubnuoreka [IOK
CUCTEMATH3ANA 3HAHUI 29.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHrlil ypok. O600611eH1Ee 1 1 bubnmoreka [JOK
CUCTEMaTHU3allisl 3HAHUM 04.06.2026  https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011ieHMEe 1 1 bubnnorexa [HOK
CUCTEMAaTH3alNs 3HAHUN 05.06.2026 | https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHNYCCKUC ITOHATHA)

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XHMHMUYECKHH OJJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJIEHTHOCTD,
OTHOCHUTENIbHAsT aTOMHAas W MOJIEKYJIsIpHAs Macca, KOJIHYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0Js XHUMHUYECKOIrO
AJIEeMEHTa B COEAMHEHUH, MOJISPHBIM 00BEM, XMMHUYECKAs PEaKIus,
KIacCU(pUKallMsig  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3joXKeHUs, peakIud 3aMENICHHs, PEaKIUuu OOMEHa, JK30- U
SHAOTEPMUYECKUE PEAKLUU, TEroBoi 3¢ (deKT peakiuu, pacTBOp,
MaccoBasl 10Jisl BelecTBa (MPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MHOHATHU U
MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaIIICHI/Iﬁ

1.3

14

1.5

MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIeHHUS (hopmyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUI

pacKpbIBaTh  CMBICI  3aKOHOB COXpPAHEHUS MAacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

OTpEeeNiTh BaJEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX
COCIMHCHUAX

1.6

1.7

1.8

KJIaCCU(UIUPOBATh XMUMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
Y4YacCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEII0BOMY 3(dekTy)
BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIDHYIO MAacCChI
BEILECTB

BBIYUCIIATH MAacCOBYIO JIOJII0 XHMHUECKOTo 3JeMeHTa 1o (opmyie
COEIMHEHMS,

1.9

BBIYHUCJIATE MaCCOBYIO OO BCIIECCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IMO3HAaHUS — HaAOJ0JIEHUE,
U3MEpPEHUE,  MOJCIMPOBAHUE,  DKCIEPUMEHT  (pEeajbHBIl WU
MBICJICHHBIN )

ITo Teme: «BaxkHeiine npeACcTaBUTEIM HEOPTAaHUYECKUX BEILIECTBY

2.1

paCKpLIBaTB CMBICJI OCHOBHBIX XHUMHYCCKUX HOHﬂTHﬁI OKCH I,
KHCJIOTa, OCHOBaHHE, COJIb

2.2

OTIpeNeNATh MPHUHAIISKHOCT BEIIECTB K OMPENCICHHOMY KIIaccy
coeMHeHuH o hopMynaMm




2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHUYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA
BEIIECTB Pa3jIM4YHBIX KJIACCOB, MOJATBEPKAas ONUCAHHE IpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUM

2.5

IMPOrHO3UpPOBAThH CBOMCTBa B€IICCTB B 3aBHCHMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTECKAHHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEeOBaTh IIPAaBWJIAM  IIOJIb30BAHUA XUMHUYECKOM IIOCYIOU H
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MpaBuiiaM OOpalleHUs C
BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKLUSMHU 110 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB 10 MOJYYEHHIO M COOUpPAHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C OHpeAeNEéHHOM MaccoBOM Joiel pacTBOPEHHOIO
BEUIECTBA, IJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHMIO PAcTBOPOB IIEJIOYEH M KUCIOT € TOMOIIBIO
WHINKATOPOB (JIakMyc, (eHOIPTATICHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKIuu

3.1

3.2

3.3

[To Teme: «llepumomuueckuii 3akon u Ilepumommyeckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtomoB.
Xumnueckasi cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUM: SAOpO aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMUYECKas CBA3b, IOJIApHAs WM HENOJIApHAs KOBAJICHTHAas CBs3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAs CBsA3b, HOH, KaTWUOH, aHWOH,
CTENEHb OKHUCIICHUS

KJIacCU(UIIUPOBATh XMMUYECKHUE HJIEMEHTBI

OINUCBHIBATh U XapaKTepHu3oBaTh TabnuuHyro ¢opmy Ilepuomnueckoii
CUCTEMbl XHMHUUYCCKHX JJICMCHTOB: pa3iM4aTb IMOHATUSA «TJIaBHasA

noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,
«MaJble» U «OOJIBIIHIE) MTEePHOIBI

3.4

3.5

packpsiBaTh cMbica Ilepumoamueckoro 3akona .M. Menpneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B Hepnogmqecxoﬁ
CUCTEME

COOTHOCHUTh  00O3HAUEHHUs, KOTOpbIE HMEIOTCI B  TaOiwMIe
«Ilepuognyeckas  cucreMa  XUMUYECKUX  sneMeHTtoB .U
MenpeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB W 3apsia sapa, oOIee Yucio
AIIEKTPOHOB U paclpeiesIieHNe UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OIpCaAcCIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX
COCOAUMHCHUAX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaJ'ICHTHaSI u I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

9 KVIACC



Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOI POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

IIo Teme: «BGH_IGCTBO 1 XUMHUYCCKad pCaKkusi»

11

pPacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOIUTHYECKAs] AUCCOIUAIIMS,
pEeaKMu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE pPaBHOBECHE,
oOpaTuMble u HEOoOpaTUMbIe peakiuu,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJTUTETIb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIEHUE, aAJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJCHTHAas, HOHHAs,
MeTaJIJIN4ecKasi), KpUCTAJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh
XUMHYECKOU peaKkuu

1.2

1.3

1.4
1.5

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX HOHATUH U
HOPUMEHSTh 3TH MOHATHUS NPU ONMCAHUY BELIECTB U UX NPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKON IUCCOLMALUU KHUCIIOT,
LIEJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIE YPaBHEHUs DPEaKLHH
MOHHOT'O OOMEHa

pacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
HOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOI0 OajlaHCa ITHX peaKuii
IPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM peakiuu

IIo temam: «Hemeramnpl M uUX coeguHeHUs» U «MeTamiibl U HX
COETUHEHUS

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATh) 00IIME U CICM(PUIECKUE XUMUUECKIE
CBOMCTBAa MPOCTBIX U CIIOXHBIX BEIIECTB, MOJITBEpPXk Iasi ONHUCAHHE
MpUMepamMu MOJICKYJISIPHBIX Y HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKui

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAOMINX CYIICCTBOBAHUC
TCHETHUYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B Pa3IMUHBIX
YCIIOBHSIX

CleoBaTh MpaBWJIaM TIONB30BaHUS XUMUYECKOW TIOCYIOH W
7a0opaTOpPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUJiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJIYYCHUIO H c061/1paHmo
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a)

IOPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MYyTEM XJIOPHU-,
Opomuza, wuomupa, Kapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHMS, WOHBI W3yYEHHBIX METAJJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPIaHWYECKHUX BEILIECTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuyeckux noHstui: [IJIK
BEILECTBA; KOPPO3Us METAILIIOB

3.2

HpI/IMCHHTB OCHOBHBEIC onepauHH MLICHHTGHBHOfI HNCATCIIBHOCTU —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
BBIABJICHHUC TIPUYHMHHO-CIICACTBCHHBIX CBH3CI‘/JI — O HM3Y4YCHUA




CBOMCTB BELIECTB M XUMHYECKHX PpEaKIM; €CTECTBEHHOHAy4YHbIE
METOAbl IO3HAHUSA — HAOJIOJEHHUE, W3MEPEHHUe, MOJAEIHPOBAaHMUE,
9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XMMHM B KU3HM 4Ye€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BEILIECTB

1.2

1.3

[TonsTne o merogax no3Hanus B XuMuu. Yuctele BenjecTBa U cMecu. CriocoObl
paszeneHus cmecei

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHYECKHX
351eMeHTOB. [IpocTblie U Ci10KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

1.4

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 105151 XUMHAYECKOT0 3JIEMEHTA
B COCIMHCHNUU

1.5

KonnuectBo BemecrBa. Monbs. MonsipHass Macca. B3auMoOCBsSI3b KOJIMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam
XUMHNYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Ou3nyecKkue U XUMUYCCKUE SBJICHHS. XHUMHUYECKas PEaKIUs M € MPU3HAKH.
3aKOH COXpaHEHHUs MaccChl BellecTB. XuMuueckune ypaBHenus. Knaccuduxarnms
XUMUYECKHUX peakluii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEIIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCY0H, C MpaBUjIaMu
paboTel B Jsaboparopuu W TpuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3yY€HHE M ONUcCaHhe (PU3NYECKUX CBONCTB 00pa3IoB
HEOpPraHMYeCKUX BELIECTB, HaOmoJeHue (u3ndeckux (IJIaBlieHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE  METHOW  MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SBJICHWW, HAOMIOIEHWE W OIHUCaHUE
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, paslioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMoOJICHCTBHE *KeJie3a C paCTBOPOM
commu meau(ll), n3yuenne cmocoboOB pasaeneHuss cMecei (C MoMOIIbI0 MarHuTa,
bunbTpOBaHUE, BHIMAPUBAHUE, TUCTHILISAIMSA, XpomaTtorpadus), MpoBeaeHUE
OUYMCTKHU MOBAPEHHOM coyy, HAOI0IEHNE U ONMCAHHUE PE3YJIbTAaTOB MIPOBEICHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJeNen
MOJIEKYI (IIIapOCTEP>KHEBBIX )

2.1

Baxueiiiine MNpEACTABUTCIIM HCOPTaHUYCCKUX BCIICCTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucioponm — sneMeHT W mpocToe
BemecTBo. HaxokaeHue Kucaopoaa B MpUpOAE, GU3NUECKHE W XMMUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoObr
HOJyYeHHS KHCIOpona B Ja0opaTopuM M TMPOMBIIUIEHHOCTH. KpyroBopot
Kucinopoaa B npupoze. O30H — ammoTponHast MOAU(pUKAIMS KHCIOPOoaa

2.2

TemnoBoit 3P hekT XUMUIECKON PeaKiini, TEPMOXHUMHUYECKUE YPAaBHEHHUS, IK30-




2.3

2.4

2.5

Y SHJIOTEPMUUYECKHUE peaKMu. TOIUIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOIO CII0s

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHUPOJIE,
¢u3MUeCKHe W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TOTYYCHHUS.
Kuciaote! u comu

Monsipablii 00bEM razoB. PacuéTsl 0 XUMHUYECKUM YpaBHEHHUSIM

®dusznyeckue CcBoWcTBAa BOAbl. Boma kak pactBopuTeiab. PacTBOpSIL.
Haceolmiennbpie 1 HEHACHIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass J1onsi BemecTBa B pacTBope. XHMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B MpUpoOj€ U B KU3HU 4desoBeka. Kpyrosopor
BOJAbl B TpUpOJAE. 3arps3HEeHHE NPUPOIHBIX BoJ. OXpaHa M OYHCTKA
MIPUPOJHBIX BOJ

2.6

2.7

Knaccugukanuss nHeopranmveckux coequHeHnid. Oxcuapl. Knaccugukamus
OKCHZOB: coseoOpasyrone (OCHOBHBIC, KHCJIOTHbIE, am(oTepHble) W
HeconeoOpasytomue. Homenknarypa oxcuioB. Du3myecKkne M XUMHUYECKUE
cBoiicTBa okcu10B. [lomydenue okcuaoB

OcHoBanus. Knaccudukanuss ocHoBaHMM: WHIENOYM U HEPACTBOPUMBIE

ocHoBaHus. Homenknarypa ocHoBaHuid. @U3n4eckue 1 XUMUYECKUE CBOWCTBA
ocHoBaHMU. [TonyyeHne oCHOBaHUM

2.8

Kucnorsl. Knaccudpukamus kucnor. Homenknatypa kucinor. @usnueckue u
XUMHUYECKHE cBoMcTBa KuciaoT. Pan aktuBHocTh MeTauioB H.H. bekerosa.
ITomy4yenue Kkuciaot

2.9
2.10

211

Comu. Homenknartypa coseil. @usznueckne M XUMHUYECKHE CBOWCTBA COJIEH.
ITony4yenue coien

I'eneTnueckas cBA3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COE€TMHEHUI

XVWMHUYECKUH  DKCHEPUMEHT: KadeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHME, paclO3HABaHHE U M3Y4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOAeHNEe B3aUMOJICHCTBHS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEeKpalleHus ropeHust (mmoxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydyeHHe, coOupaHue,
pacro3HaBaHUE M H3y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBUE
BostopoJia ¢ okcuzoM Meau(ll) (Bo3MOKHO MCHOIB30BaHUE BUEOMATEPHAIIOB),
HaOmrofieHne 0o0pa3lloB  BEIECTB KOJWYECTBOM 1 MOjb, HCCIIEJOBAHUE
0COOEHHOCTE  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJECHCTBUE BOJBI C MeETaIaMH (HaTpUeM U KajbIHeM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEICHUE pPAaCTBOPOB
KACIOT M IIEeJoYeil ¢ IOMOIIBIO MHIUKAaTOPOB, MCCIEJOBaHUE OO0pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOJAEHHWE W3MEHEHUS
OKpacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydyeHue
B3auMojieiictBus okcuga meau(ll) ¢ pacTBopom cepHOU KHUCIOTBI, KHUCIOT C
METaJUIAMH, pEaKIUi HEUTpaIN3alllii, TOJTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyrMM M3 pacTBopa COJIM, pEIIEHUE
JKCIIEPUMEHTAIBHBIX 3alad 10 TeMe «BakHelnme KIacChl HEOPTaHWYECKUX
COCIMHEHUIN»

Ilepronnueckuii 3akoH u [lepruoanueckas cucteMa XUMUYECKUX JIEMEHTOB
H.N. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIUU




3.1

3.2

3.3

[lepBble MOMBITKM KJIACCH(PUKAMKM XUMHYECKUX diieMeHTOB. [loHsTnHe O
Ipynnax CXOIHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METasllbl,
raJloTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT am@oTepHbIC
OKCH/JIbl U TUIPOKCH/IBI

[Tepuonnueckuii 3akoH. [lepuonuueckas cucteMa XUuMU4YeCKuX 3semMeHToB J1.1.
Meneneesa. Koporkonepuoanas 51 JUIMHHOIIEpUOIHAS (bopmbI
[lepuoauueckoit cuctembl xuMuueckux anemeHtoB [[.M. Menneneesa.
IIepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB
MeproJia U TPYIIIbI AJIEMEHTa

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DinekTpoHbl. CTpoeHue
DJIGKTPOHHBIX  000JI0YeK AaTOMOB TMepBBIX 20 XHMHYECKHUX DIIEMEHTOB
ITepuoauueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO
AJIEMEHTA MO ero noyoxkeHuto B Ilepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTrOMOB XHWMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYECKUX CBOMCTB IO TpYINaM M IEPHOJaM.
3unauenue [lepunoguueckoro 3akoHa u Ileprnoauueckoil CUCTEMbl XMMUYECKHX
JJIEMEHTOB U1l pa3BUTHUS Hayku W npaktuku. .M. Mennenees — yuéHbli U
rpak1aHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mofisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATETILHOCTh XUMUYECKUX 2JIEMEHTOB. MlOHHAas CBSI3b

3.6

3.7

9 KIIACC

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI:I
OKHUCJICHUS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH

XUMHUECKUH S3KCIIEPUMEHT: M3Yy4YeHHEe O0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C PACTBOPAMU KHCIOT U
LIEJI0YEH, MPOBEIEHUE OIBITOB, MIUIFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIUil (TOpeHue, peakiuu pa3ioKeHUs, COSTUHEHMS])

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COAePKAHUS
BemecTBo n xumunueckast peakuus. Ilopropenue

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB
XMMHYECKHUX DJIEMEHTOB IEPBBIX TPEX IEPHUOJOB, KalWsl, KalbLUsd U HX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHne BellecTBa: BBl XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoll cBsi3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHUYECKHX
BeUIeCTB (MEeXAYyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCAUHEHUH,
TCHETUYECKAs CBSA3b HEOPTaHUYECKUX BEUICCTB

1.3

Krnaccudukanus XuMu4eckux peakiui Mo pa3auyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOoMY 3¢ dekry, Mo
M3MEHEHUIO CTEMEHEH OKHUCIIEHUS XMMHYECKHUX AJIEMEHTOB, 10 OOpaTHUMOCTH,
[0 YYacTUIO KaTajau3aropa). OK30- M SHIOTEPMHUYECKHE peakluu,




TEPMOXHUMHUUYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIMK

14

1.5

[Tonarue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX M Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUMHd U TIOJ0KEHUE
XMMHYECKOTO PaBHOBECHS

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC ~ pEaKIMU,  JJICKTPOHHBI  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHON  peakimu.  CocCTaBlieHHE  ypaBHEHHUMH
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUiA C HCIOJIb30BAHUEM METOa
ANIEKTPOHHOTO OasiaHca

1.6

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
KaTtuonsbl, annonbl. MeXaHu3M AUCCOIMAILIMM BEIIECTB C PAa3IMYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun nonHOTO OOMEHA. YCIIOBUS NMPOTEKAHHUS PEAKIMH HOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHBbIE HMOHHBIE YypaBHEHHS peakiuidl. CBOICTBa KHCIIOT,
OCHOBaHMH M COJIEM B CBETE€ TPEJACTABICHHH 00 3JICKTPOJUTHYECKON
nuccounanuu. KauectBeHHble peaknu Ha MOHBI. [IoHsATHE O TUAPOIU3E COJICi

1.7

XUMHYECKIH OKCIICPUMCHT:. O3HAKOMJICHUC C MOACIIIMU KPUCTANIMYCCKHUX
penIéToOK HEOPraHWYEeCKUX BEIIECTB — METAUIOB M HEMeTauloB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJIOpWAa HATpUs); MCCIIEJAOBAHUE 3aBUCHMOCTH
CKOPOCTH XWMHUYECKOW pEaKIuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEJOBAaHHE  DJICKTPOIIPOBOAHOCTH  pPAcTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMALNN  KHUCJIOT, INeJoueil M comel  (BO3MOXHO HCIOJIBb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHUE ONbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKLIUi (FOpEHHE, peaKluu pPa3JIoKEeHUs, COEINHEHUs);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIUi
Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4

HewmeTamie! un ux COCIMHCHUA

2.1

OO6miast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMcTBa MPOCThIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOJEHCTBUE C METaJUIaMH, HEMEeTaJlJlaMH, Iejao4aMu). XJIOPOBOAOPOI.
ConsHas kuciI0Ta, XMMUYECKHE CBOMCTBA, NOJIy4eHHUE, TPUMEHEHHe. [leficTBre
XJIOpa M XJIOPOBOJOPOAA Ha OPraHM3M 4YeJIOBEKa. BaxxHelIne XJIOpHUAbl U UX
HaXO0XJIEHHE B IPUPOJIE

2.2

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u Gu3nyeckre cBOWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIUN
KHCIIOpo/la U cepbl. XMMHUYECKHE CBOMcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMUYecKHe cBOMCTBAa. OKCHUIBI cepbl KaK IpeCTaBUTENIH
KHUCJIOTHBIX OKCHJIOB. CepHas KUCIOTa, (U3NUYECKHEe M XMMHUYECKHE CBOMCTBA
(obmuMe Kak mpeAcTaBUTENS Kjacca KHUCIOT U cnenududeckue). XuMHUYEeCKHe
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kuciotel. [Ipumenenue. Conm cepHOM KHUCIOTHI, KQUECTBEHHAs pPEAKIUs HaA
cynbdar-uoH. HaxoxneHnue cepel U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsA3HEHUE OKPY)KAIOUIEH Cpe/ibl COCAMHEHUSMHU Cepbl (KHCIOTHBIE TOKIM,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

2.3

OOmass xapakTepucTuka d1eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHS




2.4

aTOMOB, XapaKTE€pPHbIE CTETICHU OKUCIICHHS. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
¢bu3nueckrue U XUMHYecKue cBoiicTBa. KpyroBopot a3zora B npupojie. AMMHUAK,
ero (u3MYecKre W XUMUYCCKUE CBOMCTBA, MOJy4YeHHE W npumeHeHue. Conm
aMMOHHUA, UX (U3NYECKUe U XHMHYECKHE CBOWCTBA, IPUMEHEHHE.
KadectBenHnasi peakiiusi Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MOJydeHUE,
¢dusznueckue U XUMHUYECKHE CBOMCTBa (00IIME KakK IMpeIcTaBUTENs Kiacca
KHCIIOT W crnenuduueckne). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMUYEeCKOe 3arps3HEHHE OKpYXKarollen
Cpellbl COeMHEHUAMH a30Ta (KUCIOTHBIE JIOXKIH, 3arpsi3HEHUE BO3/1yXa, TOYBBI
1 BOJOEMOB)

dochop, amtorpornnsle Mogupukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINISCKUE H
XMMHAYECKHE CBOMCTBA, moiyueHue. lcnosab3oBaHue ¢ochaTtoB B KauecTBe
MUHEPAJIBHBIX YI0OpEHUM

2.5

OOmast xapakrtepuctuka 31eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTCIECHU OKHUCICHUSA. YTIUIEpOA, aJUIOTPOITHBIC
Moau(HUKAIK, PACIIPOCTPAHCHUE B TPUPOJE, (U3HUSCKHEC M XUMHYCCKHE
cBoiicTBa. AzncopOuus. KpyroBopor yrinepoaa B mpupone. OKCUabl yriaepoaa,
X (U3NYECKHE M XUMHYCCKHE CBONCTBA, NEHCTBHE Ha JKUBBIC OPTaHU3MBEI,
MOJIy4eHUE U MpPUMEHEHHE. DKOJIOTUYECKUE MPOoOIeMbl, CBS3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a T100aTbHOTO IMOTEIUICHUS KIIMMATa; MapHUKOBBIN
addexr. YrompHas kucinora U e€ coiM, UX (UIMYECKUEC W XUMHYCCKHE
CBONCTBa, ToOJIyueHHe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHArt-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, POMBIIUICHHOCTH H
CEIIbCKOM XO3SIHMCTBE

2.6

2.7

2.8

[TepBoHavasibHBIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJIEH, alETUJIEH, 3TaHOJ, TJIULEPHH, YKCYCHas
kuciora). MIx cocraB m xumuyeckoe crpoeHue. [loHstue o OuoIornyecku
BAXHBIX BEIIECTBAX: XHpax, OeNmKax, yrieBoJaX — W WX POIU B KHU3IHU
yeynoBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKUX W HEOPTaHMYECKHUX
COCIMHEHUI

Kpemuuii, ero ¢usnueckue © XHUMHUYECKHE CBOMCTBA, IIOJIyU€HUE H
npumenenune. CoenuHeHuss KpemMHHUs B mpupoze. OOmme mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTH. BaskHelIie cTpouTenbHbIe MaTepPHAIIbI:
KepaMHKa, CTEKJIO, IEeMEHT, OeToH, xene300eToH. [Ipobrembr OGe3omacHOTrO
WCIIO0JIb30BAaHUSI CTPOUTENBHBIX MAaTEPUAJIOB B MOBCETHEBHOW KU3HU

XUMHUYECKUH HSKCIEPUMEHT: H3ydeHHE 00pa3loB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IPOBEICHHE KaueCTBEHHBIX PEaKIHMA Ha XJIOpUI-
HMOHbI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKaIoIINe
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIoT€HOB M UX COEAMHEHUN (BO3MOYKHO
HCTOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMH XJOpPHUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl U €€ COeAUHEHUSIMH
(BOBMOXKHO  WCMOJB30BAaHUE BHUIACOMATEpHUATOB); HAOMIOJCHHE TpoIlecca
oOyrnvMBaHUs caxapa TOJ JEUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyabar-uoH Hu HaOMoJACHHE Mpu3HaKa eé
MPOTEKaHM; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COCIMHECHHUH (BO3MOXHO WCIOJBb30BAaHUE BHJICOMATEpPHAIOB), O0O0pa3laMu
a30THBIX U (OCHOPHBIX YIOOPEHHUH; OJIyYCHHE, COOMpaHne, paclO3HAaBaHUE U




W3y4YCHUE CBOWCTB AMMUAKA; MPOBEACHUE KAYECTBEHHBIX PEAKIUMHA HA HOH
amMMoHHUA U ¢ocar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXXHO
UCIOJIb30BaHUE BUJICOMATEPHATIOB); HM3yUYEHUE MOJIENeH KPHUCTaUIMYECKUX
pemiérok anmmasa, rpaduta, QyUIepeHa; O3HAKOMIIGHHE C TPOIECCOM
azicopOLMU pacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTUBOTA3a; MOJIyueHUEe, COOMpaHHe, pAcClo3HaBaHUE W H3YUYCHHE CBOWCTB
YIJEKUCIOro rasa; IpOBeeHHWE KayeCTBEHHBIX peakluuii Ha KapOoHaT- u
CUJIMKAT-UOHbl M HW3YyYECHHUE IIPU3HAKOB HUX IPOTEKAHUSA, O3HAKOMJIEHUE C
MPOAYKLIIMEH CUIMKATHOM MPOMBIIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTAJIbHBIX
3a7a4 no teme «BaKHEeNIe HEMETAIUIBI U UX COCIMHEHHUSI»

Mertamisl 1 uX COCIUHCHUA

3.1

OO0mmas xapakKTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nosiokeHus B Ilepuoguueckoit cucremMe XuMuAdeckux osneMeHToB JI.H.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTauioB. MeTainyueckast CBsI3b U
METAUINYECKas KpPUCTANIMYECKass peleéTka. DJIEKTPOXUMUYECKUU  psia
HaIpsKEHNUN METaJUIOB

3.2

3.3

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBAa MeTayioB. OOme croco0bl MOMydeHHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B
OBITY M IPOMBILIEHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJIECHHUE B IIPHUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX
COECIMHEHUN

3.4

IIlemoyHoO3eMeNbHBICE  METAJIbl MarHuid W KaJbI[Ui: TIOJIOKEHHE B
[Iepuoanueckont cucreme xuMuueckux 3iueMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYeCKUe U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeimve coenvHeHUs Kanblus (OKCUMA, THUIPOKCHUI,
coiu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMUHMIL: TIONOXKEHUE B llepuoauyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoXaeHue B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA
ATFOMUHUS

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB JI. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pusndyeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, THApOKcHAbl U conu skene3a(ll) u
xenesa(lll), ux cocras, cBoicTBa U MOJTyueHHE

3.7

XUMHYECKUH DKCIIEPUMEHT: O3HAKOMJICHUE C 00pa3IiaMyi METAJJIOB U CIUIaBOB,
X (pU3MUecKMMH CBOMCTBAMH; U3YYEHHE PEe3yIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0CcOOeHHOCTEH
B3aUMOJCHCTBUS OKCHAA KaidblKUsg M HATpusi C BOJOM  (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HWCCIICIOBAHHE CBOWCTB >KECTKOM BOJIBI,
mpoiiecca TOPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIIOJIb30BAHME
BHJICOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEaKI[Uii Ha MOHBI
(Maraus, Kanplus, amromunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0JICHNE W OMMCaHWE MPOIECCOB OKpAIIMBaHUS TUIAMEHH MOHAMH HaTpWS,
Kaiuss W Kaibliusg  (BO3MOXKHO  MCIOJIb30BAaHHE  BHUICOMATEPHAJIOB);




uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IMHKA; PEIICHUE YKCIIEPUMEHTAIILHBIX 3aJ1a4 110 TeMe «BakHen e MeTauibl U
UX COEIUHEHUI

XuMHS ¥ OKpYXKarolas cpena

4.1

4.2

HoBble maTepuansl u TexHonoruu. BeliectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YelloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momomip Mpu XUMHYECKHUX OXKOTax M
OTpPABJICHUSAX

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE€  3arpsi3HEHHE
okpyxaromerd cpeast [TIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroib, MPUPOIHBIA Ta3, HedTh),
MIPOJYKTHI MX MEPEPaOdOTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepuaoB (CTEKIO, CIIaBbI
METAJUIOB, TOJIMMEPHBIE MaTepHaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K IPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe PT'OC

1

IIpencrasnenue:

11

O I[I03HABa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPAaKTHYECKON
JeSITeIbHOCTH YEJOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYIUX €CTECTBEHHBIX HAyK

1.2

1.3

O HAY4YHbIX MCTOJAaX IIO3HAHHUA, B TOM YHUCIIC OKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIN JJIA
00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATHHON NEATSIBHOCTH, CBI3aHHBIX C XUMUEH U
COBPCMCHHBIMHM TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaIbHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa
MIPU TIEPEXO0/I€ HA YPOBEHB CPETHEr0 00IIero 00pa3oBaHMs

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHX 3HAHMH H YMCHHUC IMPUMCHATH
CUCTEMY XUMHUUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT!:

2.1

BOXHEUIINE XUMHUYECKHE TOHATHUS: XUMHUECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIbHbIE aTOMHasi U MOJIEKYJIsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAsT Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuys, peakuuu COEIUHEHHUS, PEAKIMM Pa3JIOKEHMs, pEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs: KOHUIEHTpaIUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIONW aTOMa, aTOMHast
opbutanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, MIEKTPOOTPULIATENBHOCTD, TIOJISPHAs U HEMOJISIPHAs
KOBQJIEHTHAs  CBsI3b, HMOHHAas  CBsI3b, METa/NIMYECKas  CBA3b,
KpUCTa/LIMYecKass pelETka (aTOMHas, MOHHAas, MeTaJuIMJYecKasi,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMALNS, PEAaKUUd HMOHHOrO0  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMH,  OKUCIWTEIb  H
BOCCTAHOBUTENb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HEOOpaTUMblE PpeaKIvH,
CKOpOCTb XUMMUECKOW peakiuu, Karanuzarop, IIJK, xopposus
METAJUIOB, CILIABBI




2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 3aKOH COXPAaHEHMSI MacChl,
nepuoauueckuii 3akoH .M. MenpgeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo

2.3

3.1

TEOpUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHAs TEOpHsl, TeopUs
IIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[eHI/Ie OCHOBaMHM XNMHUUECKOM I'PaMOTHOCTH, BKJIIOYAIOIIICH:

yMEHHE TPaBHJILHO HCIOIb30BaTh U3yYEHHBIC BEIIECTBA U MAaTEPHAIIBI
(B TOM 4YHCIE MHHEpaJbHBIC YAOOPEHHS, METaUIbl U CIUIABBI,
HPOJIYKTHl TepepabOTKH NPHUPOJHBIX HCTOYHUKOB YIJIEBOJIOPOIOB
(yras,, mpupoaHOTo Trasza, He()TH) B OBITY, CENICKOM XO3sCTBE, Ha
IPOU3BOJACTBE W TOHMMAHWE 3HAYEHUs XHUPOB, OCIKOB, YIJIEBOIOB
JUIS OpTaHW3Ma YeJIOBEeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIIECCOB HAa OPraHU3M YEIIOBEKA U OKPY)KAIOIIYIO

IPUPOJIHYIO CPENY

3.2

3.3

YMEHUE HHTEIPUPOBATH XMMHUYECKHME 3HAHUSA CO 3HAHUAMHU JPYIHX
y4eOHBIX IPEMETOB
HAJIMYKME OMBITa pabOTHl ¢ Pa3NTUYHBIMA MCTOYHUKAMH WH(GOpMAIUU

N0 XUMHMM (Hay4yHas M Hay4yHO-TIONYJSIpHas JHUTeparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBEKTHBHO OIICHWBATh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAKTHUYECKOM  MPUMEHEHMH U yMEHHE
MCIIOJIb30BaTh €€ JUIsl pelleHns yueOHO-1T03HABATENbHbIX 3a/1a4

Brmanenue ocHOBaMM MOHSATHWHOIO ammapara M CHMBOJIUYECKOIO
A3bIKa XMMUH JUIsI COCTaBJeHUs (OpMYJT HEOPraHWYECKHX BEILECTB,
YpaBHEHUM  XUMHUYECKHMX  pEaKlWil; OCHOBAaMH  XHMHUYECKOM
HoMeHKJIaTypsl (IUPAC u TpuBnanbHoif)

YMmeHue oOBSCHATH CBA3b MOJIOKEHUs dneMeHTa B [lepuomudeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3aps sAapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEICICHUEM JJIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KaTUS M KAJIbIIUS

[IpeacraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMUYECKHX DJIEMEHTOB (paJiiyCc atoMa, 3JEKTPOOTPUIIATEIHLHOCTH),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IMOJIOXKEHUS DJIIEMEHTOB B
[lTepmonnueckoir cucreme (B MajblXx TEpPHOJAaX H  TJIABHBIX
MOJATPYIIAax) ¥ SJEKTPOHHOTO CTPOSHUS aTOMa

YMenue kinaccupuuupoBarh:

7.1

XUMHUYECKHUEC DJICMCHTHI

7.2

HCOPTaHNMYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC PCAKIITNH

YMeHue onpeaensrs:

8.1

BAJICHTHOCTb U CTCICHb OKHUCJICHUA XUMHYCCKUX JSJICMCHTOB, 3apsn
HOHa

8.2

BUJ XUMHUYECKOH CBA3M M THUI KPUCTAJUIMUECKON CTPYKTYphl B
COCTMHEHUSIX

8.3

XapakTep Cpe/bl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4

OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb




YMeHne xapakTepu3oBath (U3NYECKHE U XUMHUECKUE CBOMCTRA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJOPOA, TrpaduT, amMmas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUM, Kaaud, MarHUMH,
KaJIBLIMM, aJTFOMUHUM, JKeJIe30)

9.2

9.3

CIIOXHBIX BEIIECTB, B TOM YHCJI€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJIOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUIPOKCHUIIBI
metauioB |-lIIA rpynn, amomunus, meau (1), uunka, xeneza (Il u
I11), okcuapr yriuepona (I u 1V), kpemuns (1V), azora u dhocdopa (Il
u V), cepot (IV u VI), cepuucras, cepnasi, azorucras, a3oTHasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U MX COJIH)

IMPOrHO3UPOBATH n XapaKTEpPU30BaTh CBOMCTBaA BCIICCTB B
3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTDb IIPOTCKAHHA XUMHUYCCKUX
HpeBpaHIGHI/IfI B PA3JIMYHLIX YCIIOBUAX

10
10.1

YMeHME COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHECHMS PEAKLUM, B
TOM YHCJIE:

peakiyii HFOHHOTO OOMeHa

10.2

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKum”I

10.3

10.4
11

111

11.2
11.3

11.4

WUTIOCTPUPYIOIIUX ~XMUMHYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB
(TpyIim) HEOPraHUYECKNX BEIIECTB

HOJATBEPKIAIOIIMX T'€HETUYECKYI0 B3aUMOCBS3b MEX/ly HUMH
VMeHne BEIYHUCIIATD (TIPOBOAUTH PACUETHI):

OTHOCHUTEIIbHYIO MOJICKYJAPHYI0O ¥ MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JJOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUU

MaCCOBYIO OOJIKO BEIIECTBA B paCTBOPEC,
KOJIMYCCTBO BCUICCTBA U €TI0 MaCCy, 00bEM Ta30B

[0 YpPaBHEHMSIM XUMHUECKUX pEaKIMi M HaXOAUTh KOJIUYECTBO
BellecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB peaKluu

12

Bnanenue (3HaHME OCHOB):

121

12.2

12.3

OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOroleHue,
U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3yYESHUH BEIIECTB U
XUMHUYECKHX SIBJICHHW; YyMeHHe CcHOopMyIHpoBaTh MpodiIeMy U
MPEJIOKUTH MYTH €€ PEIICHUs

0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM

MpaBUJIaMy O€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B HOBCC}IHGBHOﬁ KH3HH, HpaBI/IJ'IaMI/I IIOBCACHUA B LCIIIX c6epe>1<eHI/1$[
3I0pOBbSl U OKPYXKAlOLIEW MNPUPOAHOM Cpelbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3IEMCTBHS Ha JKHUBBIE OPraHU3MBI ONPEIEIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA

13

Hanynuane IMPAKTUYCCKHUX HABBIKOB INIAHUPOBAHUA M OCYIICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

131

U3yueHHEe U OmnHcaHue (PU3NYECKHX CBOIMCTB BEIECTB; 03HAKOMIICHHE
¢  (usnueckuMM M XMMHUYECKMMHU  SIBJICHUSIMHM;  OIIBITHI,
WJUTFOCTPUPYIOLIME IPU3HAKY IPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

HN3Yy4YCHHUC CII0CO00B PasaciICHUsA cMmeceit




13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; IOJy4YEHHE YIJIEKUCIIOro raza u
W3YYEHHE €r0 CBOMCTB; NIOJIy4YEeHHE aMMHUaKa U U3yUYEHUE €r0 CBOMCTB

13.4

135

13.6

13.7

13.8

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHHE WHIUKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) A ONpeNeTCHUS XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U ONHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHMCIOT C METaJUIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHWE OJHOTO MeTajula JAPYrMM M3  pacTBOpa  COJIM;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H
LIMHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX CO@HHHGHHﬁ)); ((3JIGKTpOJII/ITI/I‘IeCKaH
JUCCOLaIMA», «BaxHelmuye HeMmeTamlIbl MU HUX COCIUHCHMUA»,
«Baxkneiniye MeTaibl U UX COSIUHEHUSI

XMUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPH3HAKU
NPOTEKaHHUS PEaKIMii MOHHOTO OOMEHa; KAaueCTBEHHBIC pPEaKIuu Ha
NPUCYTCTBYIOLME B BOJHBIX PacTBOpax MOHBI: XJOPHI-, OpOMUJ-,
uonua-, cynbdar-, Qocdar-, KapOboHAT-, CHUIUKAT-AaHHOHBI,
T'MJPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KaJblUs, allOMUHUS,
xenesa (2+) u xenesa (3+), meau (2+), LMHKa

14

VYMmeHnue:

141

NPEJCTaBIATh pPE3yibTaThl JKCIIEPUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIMPHUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEX1Y PEabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIUMHI B MaKpO- U MUKPOMHUPE,
00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB



INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

11
1.2

[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS
YucTele BemecTBa u cMec. CiocoObl pa3ieiieHus: cMecei

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BCIICCTBA.

13

14

1.5

1.6

Xumnueckast popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JIeMeHTOB. CTeneHb
OKHUCIICHUS

3aKOH TMIOCTOSIHCTBAa cocTaBa BemecTB. OTHOCUTENbHAas aTOMHas Macca.
OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCJIMHEHUU

KomuuectBo BemectBa. Mosb. Mousipaas macca. Mousipabiii 00bEM  Ta30B.
B3anmocBs3b KOJIMYECTBa, MACCHI U YHCTIA CTPYKTYPHBIX €IMHUI BEIIECTBA

dusznuecKkue U XUMUYECKUE SABICHUA. XUMUYECKas peakuus U e INPU3HAKHU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

2.1

2.2

2.3

[lepnonnueckuit 3akoH u lIlepuonnueckas cucremMa XHMHYECKHX JJIEMEHTOB
.. Menneneea. CTpoeHHE aTOMOB

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX d1eMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOTO HOMEPA,
HOMEpPOB IEPUOJIa U IPYIIBI DJIEMEHTA

Crpoenue aromoB. CocTtaB atroMHbIX saep. M3oromsl. OnexkTponsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB
Ilepnonnueckou cucreMsl .M. MeHeneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKHUX 3JIEMEHTOB INEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplug (paguyca aTOMOB, D3JIEKTPOOTPUIIATEILHOCTH,
METAJIMYECKUX W HEMETAJUIMUYEeCKUX CBOMCTB) © HUX COCJUHEHHHA B
COOTBETCTBUU C TIOJOXKEHHEM »J3JieMeHTOB B Ilepuoamdeckoil cucreme u
CTPOCHHEM MX aTOMOB

CtpoeHue BelecTa

3.1

Xumudeckass cBsi3b.  KoBaneHTHas (MOJsipHAsT W HEMOJSIpHAsi)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. Hounas CBSI3b.
Meramnnueckas CBI3b

3.2

Tumel KpUCTAITUYECKUX PEmETOK (aTOMHas, WOHHAsA, MeETajuIhJecKas),
3aBHCUMOCTh CBOWMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM PELIETKM U BHUAA
XAUMHUYECKOU CBA3U

4.1

Baxnelmve npeAacTaBUTENM HEOpPraHMYecKuX BemecTB. Hemeramnsl u ux
coeaqruHeHusI. MeTayuibl M UX COeIUHEHUS

Knaccupukanuss u HOMEHKIATypa HEOPTaHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HecoJeo0pa3yoIre; OCHOBaHUM (IIENMOYM W HEPaCTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcoAepXkamue ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJeH (CPEIHUX U KUCIBIX)

4.2

duznyeckne W XHUMHYSCKHE CBOMCTBA IMPOCTHIX  BCHICCTB-HEMCTAJLJIIOB!




BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriiepona, KpeMHHUS

duznyeckre W XUMHYECKHE CBOMCTBa MIPOCThIX BCHICCTB-MCTAJJIOB: JIMTHUA,

4.3 HATpUs, Kajdus, MarHusl ¥ KaJbliUs, aJIIOMHHHUS, kKejle3a. DIEKTPOXUMUYECKUI
P HAIPSDKEHUM METAJIIOB
44 ®du3nueckue U XMMUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUM HEMETAIIOB:
XJIOPOBOAOPOJIa, CEPOBOAOPOIA, AMMHUAKA
dusnueckie W XMMHYECKHE CBOMCTBA OKCHIOB HemeramuioB: cepel (IV, VI),
4.5 azora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune
OKCHJIOB HEMETAJIJIOB
16 Xumudeckue cpoiictBa okcunoB: MetawioB IA-IIIA rpymn, nuuka, menu(ll) u
xenesa(ll, 111). [TonyueHne OKCHIOB METAILJIOB
XUMHYECKUE CBOMCTBA OCHOBaHMI U aM(pOTEPHBIX THAPOKCUAOB (Ha mpUMeEpe
4.7 TUAPOKCHIOB  QJIIOMUHUA, Kene3a, 1uHKa). [lomyuenue oOcHOBaHMA U
aM(OTEepPHBIX THIPOKCHJIOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
48 CEPHHUCTOM, cepHovﬁ, a30THOHU, (HOCHOPHOI, EcpeMHI/IeBuoﬁ, erJII:HOI?I:. Oco0sie
XUMHYECKHE CBOICTBA KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.
[Toxyuyenue kucior
4.9 OO0mme XxUMHYECKHE CBOMCTBA cpenHux cose. [lomyuenue coseit
410 [lonyuenue, coOupaHue, pacro3HaBaHWE BOAOPOAA, KHCIOPOAd, aMMHaka,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu
411 [Tonyuenne amMMuaka, CepHOW U a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. Ob1ue
CHOCOOBI MTOJTYYEHUS] METAJUIOB
4.12 ['eneTnyeckasi CBA3b MEXAY KJIaCCAMH HEOPTAHMYECKUX COCUHEHUN
5 XUMHYECKUE PEAKIIUU
Knaccudukanus XUMHYECKUX PEAKIUi MO Pa3IUYHBIM MPHU3HAKaM: MO0 YHCITYy U
5.1 COCTaBY Y4YacCTBYIOLIMX B pEaKLUMU BEIIECTB, MO TEIUIOBOMY 3(QdeKTy, o
M3MEHEHUIO CTENIEHEeW OKUCIEHUSI XUMUYECKHUX JIEMEHTOB
59 TernoBoit 3¢(HeKT XUMHUYECKOIN peakiuu, TEPMOXUMUYECKHE ypaBHEHUs. DK30-
Y DHAOTEPMUYECKHUE peaKIiu. TepMOXUMHYECKUE YPABHEHHS
OKHCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. OKHUCIUTENN U BOCCTAaHOBHUTEIH.
5.3 [Ipoueccel  OKHWICNIEHWUST W BOCCTAHOBJICHHsS.  ODJEKTPOHHBIA  OanaHC
OKHUCJIUTEITbHOBOCCTAHOBUTEILHON PEaKIIUN
54 Teopust aneKTpOIUTHYECKON auccoruanuu. KaTHOHBI, aHHOHBI. DIEKTPOJIUTHI U
' HEeRNIeKTPONIUThL. CUIIbHBIE U clla0ble 2NeKTPOIUThl. CTeneHb AUCCOIHAINN
55 Peakmuu I/IOHHOFO" obMeHa. YCIOBHS MPOTEKAHUS lzealcum?l HOHHOTO OOMEHa,
MIOJIHBIE U COKpAalllEHHbIE MOHHBIE YPABHEHUS PEaKLIUid
6 XuUMHS ¥ OKpYXkaroliasi cpea
BemectBa u Marepuanbsl B TOBCEAHEBHOM JKM3HM YeloBeka. be3omacHoe
6.1 HCIIOJIb30BaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abOpaTOpUU U OBITY.
[TepBast moMoIIs IpY XUMHUYECKHUX 0KOTaX M OTPABICHUSIX
XUMHYECKOE 3arps3HEHUE OKpYXKawolled cpeabl  (KUCIOTHBIE — JOXK[IH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIHOCOOBI €ro MpPEeIOTBpALICHHS
6.2 [Ipenenbnas pomyctumas konmeHTpauust BemiectB (IIJK). Ponp xumuu B
PEIICHUH DKOJOTHYECKUX TpoOsieM. VYCWICHHEe MapHUKOBOTO A deKTa,
pa3pylieHre 030HOBOIO CIIOs
6.3 [Ipumenenne cepbl, azora, ¢ocdopa, yriepoaa, KpeMHUS U UX COCAUHEHUN B




OBITYy, MEIWIIMHE, MPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpuMeHeHUe
METaJUIOB M CIUIAaBOB (CTallb, YYr'yH, IIOPATIOMHUHUN, OpoH3a) B OBITY H
MPOMBINIICHHOCTH MX COeAHEeHMA. [IoHITHE 0 KOPPO3UU METAIIIOB, OCHOBHEIC
CHOCOOBI 3aIIUTHI UX OT KOPPO3UH

[TpuponHble UCTOYHUKHU YIIEBOJIOPOAOB (Yroyib, MNPUPOIHBIA Tra3, HedTh),

64 IPOAYKTHI MX NIepepaboTKu (O€H3UH), MX POJIb B OBITY U MPOMBIIIIJICHHOCTH
[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSX

6.5 yriiepoja (MeTaH, 3TaH, STHJICH, alleTUIICH, STaHOJI, TJIMIEPHH, YKCYCHAsl KUCIIOTA).
[NonsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OCNKax, YrJIeBOAaX — U UX
POJTH B J)KU3HH YEIIOBEKA

7 Pacuérsr:

7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B pAaCTBOPE

7.3 110 XMMUYECKHM yPaBHEHUSAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi: 9-if kitacc: 6a30BbIN ypOBEHB: YUCOHHK; 5-€ U3TaHKE, TepepaboTaHHOE
["a6puensa O.C., Octpoymos U.I'., Cnaakos C.A. AKiroHepHOE 00IIECTBO
«M3parenbctBo «IIpocBenienne»

* Xumusi: 8-if kiacc: 0a30BbIi ypPOBEHb: YUEOHUK; 5-€ U3AaHue, TepepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiMOHEpHOE 00IIECTBO
«M3parenbctBo «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. I'abpuensu O. C., Bockoborinukona H. I1., SmrykoBa A. B. HacronbHas kaura
YUUTEJIS.

Xumus. 8 ki1.: Meroauaeckoe mocobdue. - M.: Jlpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 11s1 1a00paTOpHBIX OINBITOB U
MPAKTUICCKUX

pabot. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kiace». M.: Jlpoda,
2022.

3. IN'abpuensn, O. C. Meroguueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumus». 8

kimacce / O. C. I'abpuensta. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. 'abpuensna
«Xumus». 9

knacc / O. C. I'abpuensa. — M. : Ilpoda, 2021. — 108.

5. Xumus : TexHonornueckue kapTol K yueouuky O. C. ['abpuensna «Xumus. 8
KJIAce» :

Metoauueckoe nmocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. XuMmus : TexHosiornueckue kapTol K yueouuky O. C. ['abpuensina «Xumus. 9
KJIAce» :

metoaudeckoe nocooue / JI. . AcanoBa. — M. : [Ilpoda, 2018

7. Xumus. 8 ki1.: KoHTpoabHbIE U TpoBepOUYHbIe padoThl K yueOHuky O. C.
["aGpuensna

«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YuiakoBa u ap. - M.:
Hpoda, 2022.

JIaHHBIC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru T"azeta «XuMus» 1 callT s yauTels «5 uay Ha ypok
XUMHID



http://him.1september.ru Equnas xomnekius LIOP: IIpeameTHast KOJUTEKITHS
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIE
9KCIEPUMECHTHI:

xumust. Komekmus Poccuiickoro 001meo6pa3oBaTeibHOTO TopTaa
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Beepoccuiickas omummraa NiKOJIbHAKOB TI0 XUMHH
http://chem.rusolymp.ru Opranuueckast XuMusl: 3JCKTPOHHBIA yU4eOHUK JIs
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMHUS
http://www.chemistry.ru JluctaniiuonHas oJIuMIIHAAA 10 XUMUH:
TEJIEKOMMYHHUKAITHOHHBIN

00pa3oBaTeNbHbII NPOEKT
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