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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O O0IIero 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaabHON pabodeil mporpaMMbl
BOCITUTAHUA U C YUYETOM KOHIICTIIIUY MPENoAaBaHusl y4eOHOTO MpeaMeTa « XUuMUsD)
B 00pa3oBaTeNbHBIX Opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O IeNAX, OOIIe cTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
peaIMeTa, YCTAHABJIUBAET 00s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
paszienaM M TeMaM IMpPOrpaMMbl IO XUMHUH, ONPEAENAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEe  00yYarolmuxcsi, OMNpeAeNseT BO3MOXXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTatamM 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATEITbHOCTH OO0YyYalolerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UTparoT (PopMUpPYEMble XHMHUEW MPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
po0JeM YCTOMYMBOTO PAa3BUTHS UYETOBEYECTBA — CHIPHEBOM, DHEPTETUUYECKOH,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET  peaju3alud  BO3MOXKHOCTEM IS CaMOpa3BUTUA U
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
OKCIIEPUMEHTALHBIX W HCCIIENOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YyYaIOIIUXCS;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBlieHUs B OOYYEHMHM XMMHUHU OOECHEUYMBAIOTCS CHEU(PUKON
colepkaHusi  y4eOHOro  mMpeaMeTa, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIONTUMUCS CHCTEMbl IEPBOHAYAIBHBIX MOHATUNA XWMHH, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OpraHUYECKON XHUMUHU.

CtpyKTypa coaep’kaHusl MPOTPaMMbI MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
MOHATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHSITUI O XUMUYECKON
peakuun. OO0e AT CUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 10 NPUHIUITY
MOCJIEA0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeaCTaBIeHUNA 00 BIEKTPOJUTUYECKOM OHUCCOUMAalMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYroMy, BBINONHSS (QYHKIUM OOBICHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOECHHUSI U BO3MOYKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U IMOJYy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIIAIONIEH HayYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHON NpPUPOJbl, LEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHIO U
METO/IaM TO3HAaHUS B Hayke. M3ydueHrne XuMHU NOPOUCXOIUT C MHPUBICUYCHUEM
3HAHUW W3 paHee U3YUCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyXKarolui MuUpy,
«buosnorus. 5-7 xiacce» u «Pusnka. 7 Kinacey.

[Ipu w3ydYeHMH XUMHUM TNPOUCXOAUT (QopMuUpoBaHHE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHCTEMbl XUMHUYECKHX
3HaHUI — BaKHEHWIIMX (PaKTOB, MOHSITHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHU,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS MPH HM3YYEHWU BELIECTB U
XUMUYECKUX PEAKUUi, B (POPMUPOBAHUM U Pa3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Y4YEOHO-TIO3HABATEIBHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTEILHOCTH, OCBOCHUM NpaBUJI 0OE€30MacHOrO OOpallleHusi C BEIIEeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30OBaHUs BaKHOE
3HauY€HUE MPUOOPENH TaKue 1eNIU, KaK:

— (dopmupoBaHHE MHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIHHOMY MPUHSATHIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsT Ha CHCTeMaTH4eckoe MpuoOIleHne
oOyJaronmxcsi K CaMOCTOATENbHON ITO3HABATEIbHOM JIEATEIbHOCTH, HAay4YHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneyeHne yCciaoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00yYarOIUMUCS
OnbITa PazHOOOPA3HON MAEITEbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3IMYHBIX BUJOB JACSATEIBHOCTH;

— (QopmupoBanue oOmeld QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCIE YMEHUW OOBACHATH U OLICHUBATh SIBJICHUSA
OKPY>KaIOLIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYEHHBbIE NMPU U3YUYECHUU
XUMHH, TPUMEHSTh WX MPU PELHIEHUH MpoOJeM B IOBCEIHEBHOM >XU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y OOydaroUMXCd TYMaHUCTHUYECKUX OTHOIICHU,
NOHUMAaHUsl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMYECKU
1eJ1ecCO00pa3HOro MOBENEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEISIX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOLIEH IIPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUisS U HANpaBIEHHOCTH NalbHEHIIEro
o0yueHus.

OO0miee 4YuCIO 4YacoB, OTBEAEHHBIX JUISI H3Y4YEHUs XUMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pazoBanusi, coctasisieT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 4aca B HEJIEINIO).



COJAEPXKXAHME OBYUYEHUA

8 KUIIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3nmyeckue CBOWCTBA BEWIECTB. ATrperaTHO€ COCTOSIHUE
BeulecTB. [loHsATHE O MeTOnax Mo3HaHUs B XUMHUHU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ieneHus: CMeCei.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHasi Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemecTBa. Mosb. MonsipHast Mmacca. B3auMocBsi3p KOIM4ECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKkue U XUMAYECKUE SBIICHUS. XUMUUYECKasl peakius U €€ MIPU3HaAKHU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEAKIUI (COeTUHEHNS, PA3I0KEHHUs, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHWYECKOW MOCYJ0H, MpaBujiIaMu paboThl B JabopaTopuu u
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
¢usnueckux (IMJIaBjeHUE BOCKa, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlMUsI BOJAbI) U XUMUYECKHX (FOPEHHE CBEUM, MPOKAJIMBAHUE
MEJTHOM ITPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUN, HAOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Yy4YeHHE CIOCOOOB Pa3eNIeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MTOBAPEHHOU
comy, HaOJIOJEHWEe W  OINMCaHWE  pe3yJbTAaTOB  MPOBEACHHS  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — sneMeHT U mpocToe
BemecTBO. HaxoknmeHune kucimopoma B TpUpoje, (PU3WYecKne W XUMHUYECKUC
cBoiictBa (peakuuu ropeHus). Okcuabl. [lpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCIIOpoJa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopojaa B mpupojie. O30H — aioTponHasi MOJU(PHUKALUS KUCIOPOa.

TenmoBolt »PexkT XUMHUUECKON peaklu, TEPMOXHMHYECKUE YpaBHEHHS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTO d((exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npuponae, GuU3MUEeCKMe ¢ XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nony4deHus. Kuciorsl u comnu.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHHSIM.

®dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacellieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 104151 BellleCTBa B pacTBOpE. XUMHUECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Posie pacTBOpOB B mpupoje M B KHU3HU 4enoBeKka. KpyroBopor BoAbl B mpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyrolue  (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEepHbIE) U
HecosneoOpasyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBanuil. dusznueckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. HoMenknatypa kuciaor. Ousndeckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Pan axktuBHoctu MmertamnoB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Conn. Homenknarypa coneil. @uznyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OMPEEIICHUE COACPKAHUS KUCIOPOAa B BO3AYyX€, MOTYyUYECHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSI BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOMCTB BojOpoja (ropeHue), B3auMocicTBre Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEM PACTBOPEHMS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOW J0JIEd pacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOAbI C METAJJIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyueHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBopoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METajla APYTMM K3 pacTBOpa COJIA, PEIICHUE
SKCIIEPUMEHTANBHBIX 3a7a4 N0 TeMe «BaxHelmme Kiacchbl HEOPraHUYECKUX
COCIMHEHUN.

Hepunoanyecknin 3akoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IICTOYHO3EMEIbHBIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  Koporkomepuonnas W JJIUHHONEpUOAHAs  (HOPMBI
[lepnoguueckoi cucrteMbl xuMuueckux annemeHToB /. . Menneneesa. Ileprnozsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TMepBbIX 20 XMMHYECKUX  BJIEMEHTOB
[lepuomnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl pajnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO TPYNIIAM U IEPUOJAM.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl Pa3BUTHsS HAayku W npakTuku. J[. M. MeHneneeB — yd€HbIM U
rpaXkJaHVH.

Xumuyeckass cBa3b. KoBajneHTHast (MoOJiipHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Ipouecchl okuciieHns: 1 BOCCTaHOBNEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LHMHKAa C PAacTBOpaMU KHUCIOT M WIEJIOYEH, MPOBEJCHHUE ONBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIHI
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO--HAy4YHOT'O IIUKJIA.

OO0mre ecTecTBEHHO--HAYYHBIC MMOHATHS: HayYHBIM (haKT, TUIIOTe3a, TEOpHs,
3aKOH, AaHaJIW3, CUHTE3, Kilaccuukamusi, MEepUOJUYHOCTh, HAOJIIOJICHHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYyJa, AJICKTPUUYSCKUN 3apsl, BEIISCTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, a3, (PU3WYECKUE BEIUUYUHBI, €UHUIIBI
MU3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYECKasl peaKkuusi

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KaJlblUsi M UX
COCIMHCHUA B COOTBETCTBHUM C IIOJIO)KEHUEM OJJEMEHTOB B llepromnueckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHWYECKUX BEIMIECTB. XUMUYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMuaecKux peakifii o pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIJIOBOMY 3(ddekrty, Mo
W3MEHEHUIO CTENEeHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKHE
YPaBHEHHSL.

[TonsiTie o ckopoctu xumMuueckoil peakiuu. [loHsitTue 00 00OpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHATHEe 0O TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMK,  AJICKTPOHHBIM  OaslaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrtaBiieHue ypaBHEHUM



OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKUUM C  HCHOJIB30BAHHMEM  METOJA
3JIEKTPOHHOrO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHn3M OHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJIAMHU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ MPEJACTAaBICHUA OO0 DBIEKTPOIUTUYECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

Xumuueckuu IKCnepumenm:

O3HAKOMJIEHUE C MOJENSAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAIJIOB W HEeMeTasioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BEHIECTB, MpolLEecca AUCCOUMALNM KHCIOT, WLIEI0Yed M COoJel
(BO3MOKHO  MCHOJB30BAHME BHUJEO MAaTEPHAIOB), IMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu paszIoKEeHHs, COSUHEHHU), PACIIO3HABAHNE HEOPTaHWYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBME C MeETaJlaMd, HEMeTaJJlaMH, Ilejo4aMu). XJIOPOBOJOPOI.
ConsiHast KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHM3M YeJOBEKa. BaxkHeWmme XJIopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJIa U CePhbl. AJIIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3UMYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTEN KJacca KHUCIOT W cheuupuyeckue). XHUMUYECKHE peaKIuH,
JeXalle B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYEHUsI CEPHOM KHCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha



cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIONIEH Cpeabl COEAUHEHUSIMU Cephbl (KUCIOTHBIC JOXKH,
3arps3HEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 TPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUS. A30T, pacCOIpOCTpaHEHUE B MPHUPOJE,
dbu3nyeckre U XuMUYecKue cBoricTBa. KpyroBopoT azora B mpupojie. AMMHUAK, €ro
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIJIOTa, €€ TMoJydeHue, (QU3MYEeCKUe U XUMHYECCKUE
CBOMCTBa (0OIIME KaKk MPEACTaBUTENs Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, NOouBbl W BoaoéMoB). Docdop,
auioTponHeie Monudukaruu docdopa, Pu3MUECKHe U XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopnas kucinota, pu3nIecKre U XMUMHUIECKHUE CBOMCTBA,
nosyyenue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOoB IV A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTJIEpOJd,  aJUIOTPOIIHbIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoja, ux
dbu3uyeckue M XUMUYECKHE CBOWMCTBA, JIEMCTBME HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJEMBbI, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
MoJIydeHHuEe W TnpuMeHeHne. KadecTBeHHas peaknuss Ha KapOOHAT-WOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MNPUPOAHBIA Tra3, HePTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
posii B OKM3HM 4eloBeka. MarepuaibHOoe €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOuue mnpeacTaBieHus o0
okcune kpemuus (IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHeliline CTpoUTeNbHbIE MaTepuaibl: KEPAMHKA,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuu IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX pPEaKIMii Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHL, OTpaxkaromue (U3NYECKHME M XUMHUUYECKHUE CBOMCTBA
raJIorT€HOB M WX COEJWHEHHMH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TajJOTr€HUIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3yYEHHUE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAUECTBEHHOM PeaKInu Ha Cyibdart-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEpHUAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHUM, MoJydeHue,
coOupaHue, pacrno3HaBaHME€ M U3y4YEHHME CBOWCTB aMMHUaKa, TMpPOBEJCHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJEOMATEpPHUAIIOB), U3y4YCHHE MoOJeNen
KPUCTAJUIMUECKNX PEmETOK anmasza, Trpadura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOUpaHue, paclio3HaBaHUE U H3yuyeHUeE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEIEHUE KAaUYeCTBEHHBIX pEaKlnii Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMIJICHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl 1 KX COCIMHEHUS

OOuras xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamyeckon cucrteMe XuMHYecKHx diaeMeHtoB JI. WM.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKas] ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawmoB. OU3NYecKne U XUMUYECKHUE CBOMCTBAa MeTauioB. O0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[lenounble MeTaiIbl: MoNoXkeHue B llepuognyeckoil cucreMe XMMUYECKUX
anemenTtoB JI. M. MenzaeneeBa, CTpoeHUME HUX aTOMOB, HAXOXKIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIeNOYHbIX METAIOB M HX
COEJIMHEHUU.

IllenouyHO3EeMeENbHBIE METaXJIbl MAarHMk M KaJdbIdM: IIOJOXKCHHUE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, Hax0XJeHUE B Ipupoze. Pu3nyeckue U XMMUUYECKUE CBOMCTBA MArHUS
U Kanblus. BaxHeliume coequHeHHs Kbl (OKCHUI, THIPOKCUI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOWMCTBA aTlOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U THPOKCH]IA
ATIOMHUHUS.

Keneso: monoxenue B [lepruoandyeckon CHCTEME XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, THApOKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METaJUIOB M CIUIaBOB, HX (PU3MUYECKUMHU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHUIA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHWs, KajblUs, allOMUHUS, LIMHKA, >Kelie3a
(1) u xene3a (1), mequ (1), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme «BaxHenmme
METAJUIBI U KX COCTUHEHHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemectBa n Marepuanibl B NOBCEJHEBHOW JKM3HU 4eJIOBEKa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KawIleh cpeinl (MpeaeiabHasi T0mycTuMast
KOHIIeHTpaius BeulecTs, aanee — [1JIK). Pons xuMuu B penieHnn 3KoJI0ruyecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpaslloB MATepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuvle ceasu



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YEpPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC MOHATHS: HAY4YHBIM (pakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, TMepUOIUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (U3MYECKUE BEIWYUHBI, SIUHUIIBI W3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
ya00peHusl, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, ITUTATEIbHbBIE BEIICCTBRA.

I'eorpagusi: armocdepa, rugpochepa, MHUHEpATbI, TOPHBIE MOPOJBI,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0Opa3oBaHMsI JOCTUTAKOTCS B XOA€ OOyYeHHs XHMHUU B E€IUHCTBE y4eOHOW U
BOCIIUTATEJIbHOW IEATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMA POCCUMCKUMU
COLIMOKYJIFTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH, IPUHATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00yYaroIINUXCsl.

JIM4HOCTHBIE  pPE3yJIbTaThl  OTPa)XalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacLIMpPEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAyYHOMY HACIEAUIO, TTOHUMAHHS 3HAYECHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popMainuel o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-HCCIENOBATEIbCKOW, TBOPYECKOM W JPYTHX  BHJAAX
NEeSATENbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW JEATEIbHOCTH IpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMOIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpOLIECCE€ OTOM Y4eOHOM eATENbHOCTH, TOTOBHOCTH
OLICHMBATb CBOE IIOBEJIECHUE WU IIOCTYNIKM CBOMX TOBApUILEH C IO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTaBIISIIOLIUE
OCHOBY JUIsl MIOHUMAaHMsI CYIIIHOCTH HAayYHOM KapTUHBI MHUpa, MPEACTaBlIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA IIPUPOIBI, B3aUMOCBS3IX 4YEJIOBEKa C
IPUPOIHON CPENIOM, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NI0O3HABaTEJIbHbIE MOTHUBBI, HANPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON U YHTATENbCKOM KyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMA TEXHUYECKHUMH CPEJACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JIeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIECHHOCTH W YPOBHS OOYyYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOAMMOCTU COOJNIOJEHUs TpaBWJI O€30MaCHOCTH TMPU  OOpalllEeHuUu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
yBaXEHUE K TPYAYy U pe3yibTaTam TPYIOBOW NE€ATENbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHMUA MO XUMHUH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodhecCuOHaTbHON AESTENBHOCTA U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOUYHHKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O6e3zomacHOro oOpa3a KHU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuUJI 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJy4aeMbIe MPU U3YUCHUU XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTHYECKUX TMPOOJIEM M IMyTel HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUH,
AKOJIOTMYECKOI'0 MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYTroe.), KOTOpbhIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHpA, U YHUBEpCcaIbHbIC YUeOHbIE NEUCTBUS (MO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUSI HCIMOJB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSITh B TIpOIECCe IMO3HAHMUS TOHATUS (MpPEeIMETHbIE U
MeTarnpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEaKIuu — MPU PEHICHUH Yy4eOHO-TT03HABATENbHBIX 33/1a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, TPUYMHHO-CIICJCTBEHHBIE CBSI3M WU
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI 10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/JIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJsIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpXaHUS, CIPABOYHbIC
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3MYHbIC METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJIs BBITOJTHCHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeleIéHHOTO THITa, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS HHPOPMALIU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSHUE OKpPYXaloled NpUpOAHON
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WIh) JIUCKYCCHH) TIO
CyliecTBy  oOcyxkmaemMoil  Tembl, (GOPMYJIMPOBATH CBOM  MPEAJIOKECHUS
OTHOCUTEJIFHO BBIMIOJHEHUS TPEIJIOKEHHOM 3a/1a4u;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACATENBHOCTH  MPU  PEILICHUHU
BO3HMKAIOIIUX TPOOJEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiuid (00Cy X IeHHsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMBbIX OOBCKTAaX — BEIIECTBAX W PEAKIHIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWS, €ro HHTEpIpeTaluy,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBICJ OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi J10J1s XMMUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJIOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PEeKT peakuuu,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaAUyC
aToMa, XUMHUYECKasl CBS3b, MOJISIPHASA W HEMOJISpPHAs KOBAJICHTHAsl CBSA3b,
VWOHHAsl CBS3b, NOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJs BEHIESCTBA
(mpolieHTHAsl KOHIIEHTpAaIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJISI COCTaBiieHUs (popmyin
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpPEAENATHh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpeiBaThb cMmbica Ilepuognueckoro 3akona J[. WM. Menngeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTaJipo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpymnmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xxumudeckux »dyemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sipa, 001Iee YrcCiIo dJIEKTPOHOB
U pacrpeesieHue UX Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MPUMEHSATHh OCHOBHBIE OINEpAlMU MBICIUTEIBHON JEATETbHOCTH — aHAINU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEMATU3aIuI0, KiacCUu(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIEIOBaTh  MpaBWIaM  TOJb30BAHUS  XUMHUYECKOM  TOCYIOU U
7abopaTOpHBIM 00OpPY/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C OMpEAEIEHHON MaccOBOW J0Jied PacTBOPEHHOIO BEIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 Kkiacce npeaMeTHbie pe3yIbTaThl HA 6a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMH, OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us MEeTaljIoB,
CIUIaBbl, CKOpPOCTh XHUMHYECKOW pEeaKUHUH, TMPeaeSbHO JOIyCTUMas
koHuenTpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUM, THUIl KPUCTAILUIMNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHWMaHHWE: OIUCHIBaTh W XapaKTEpPHU30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0o003HaYeHUsI, KOTOpPhIE MMEITCI B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COoCcTaB W 3apsi] sjpa, OoOIIee YUCIO JJIEKTPOHOB U
pacrpesieyieHue HMX IO DJJICKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIUe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XMMHUUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy UM COCTaBy YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, MO TEIIOBOMY 3(PQPEKTy, IO U3MEHEHUIO CTEINEHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME W crenuduueckrue XUMHYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJISATb YPABHEHUS DJEKTPOIUTUYECKOW JIHUCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ITUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIbHYIO MOJICKYJISPHYIO W  MOJIAPHYIO MAacCChI
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMMHYECKOTO »JJIEeMEHTa 1o (dopmyse
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOW PEaKIInu;

coONoaTh  MpaBWiia  TOJB30BAHUA  XMMHUYECKOW  TMOCYAOW U
nabopaTopHbIM  O0OpY/IOBaHMEM, a TaKXe mpaBuWiia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMPAHMIO
ra3o00pa3HbIX BEIIECTB (AMMHAKA U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh  PEaKIMH, TOATBEPKIAIOIMNE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHA-, OPOMHUI-,
uoaua-, kKapOoHar-, ¢ocdar-, cuwiIMKar-, Ccyiabdar-, TUIPOKCUI-HOHBI,
KaTMOHBl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTEIBHON JEATCILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O000O0IIEeHHe, CHCTEMAaTHU3aIlii0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaONIOZICHUE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosunvecTBO 4acos
Ne HanmeHnoBaHue pa3iesioB u DJIeKTpPOHHbIE (LM(pPOBbIE)
KonTpoabubie IMpakTnyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHavyanbHble XUMHYECKHE MOHATHSA
XuMus — BaxkHas 001acTh
11 €CTECTBO3HAHHUS U 5 0 9 bu6nmoreka [JOK
' IIPaKTUYECKON NEeATEIbHOCTH https://m.edso0.ru/7f41837c
YeJI0BeKa
BerectBa 1 xXuMu4ueckue bubmuoreka [JOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Paznen 2. BaxHellune npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. Ilonstue 5 0 0 bubanorexa [JOK
' 00 okcumax https://m.edso0.ru/7f41837¢c
Bonopoa.Ilonstue o kucnorax bu6nuoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonstue 06 bubmmoreka [JOK
2.3 5 1 1
OCHOBAaHMSIX https://m.edso0.ru/7f41837c
O
24 CHOBHBIE KJIACChI 11 1 1 bu6mmorexa [IOK

HCOPIraHUYICCKHX CO@I[I/IHCHI/Iﬁ

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



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

Hroro mo pazueny 30

Pa3pnea 3. Ilepuoanueckuii 3axkoH u [lepuognyeckas cucrema xumuieckux 3j1emeHToB /I. M. MenaeneeBa. CTpoeHne aToMoOB.

Xumuuyeckasi ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu

[lepuoanueckuii 3aKOH U
31 Ilepuoanueckas cucrema
' XUMHYECKHUX 31eMeHTOB /JI. 1.

MenpneneeBa. CtpoeHue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

XUMHYECKAs CBA3b.
3.2 OKHUCIIUTENBHO- 8 1
BOCCTAHOBUTEJIBHBIC PEaKITUU

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c¢

Wtoro no pasnen 15 bubmmorexa LIOK
pasaety https://m.eds00.ru/7f41837¢
PesepBHOE BpeMst 3 0 bubmnorexa LIOK

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 4

https://m.edsoo.ru/7f41837¢c
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9 KIIACC

KonuyecTBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Kontpoanueie | IlpakTuueckue (dpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoTsbl
pecypcsbl
Pa3nen 1. BemecTBo 1 XuMHU4ecKHne peakuu
11 [ToBTOpeHME U yriTyOIeHNE 3HAHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX pa3fIeoB Kypca § Kjacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubmmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOLIMALIMSL. 8 1 1 bubnuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3zgen 2. HemeTas1bl M HX COeTUHEHUS
OO01mmast XapaKTepUCTHKA XUMUICCKUX bubnnorexa [JOK
21 4 0 1
anemeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO61mas xapaKTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 bubmmorexa [JOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapaKTepUCTHKa XUMUYECKUX Eu 10K
noInoTeKa
2.3 VA- LA 7 0 1
OTICMEHTOB FpymIEL. ASOT, hocop  nx https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapaKTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriepona u 8 1 2 bubmorexa OK
' ) PYIHbL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS



https://m.edsoo.ru/7f41a636
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Hroro no pazneny

25

Pa3nen 3. MeTa/liibl M MIX COeTHHEHHS

3.1 OO01mmue cBOICTBa METAJIOB 4 ng:;lr?:;i?sﬁ £412636
3.2 Baxxneiime MeTajuIbl 1 UX COSIUHEHUS 16 ngj;ff:;igrouﬁ 412636
Uroro mo pazneny 20
Paznen 4. Xumusi 1 okpykamomas cpeia
4.1 BemectBa u Mmatepualibl B )KU3HU YEIOBEKA 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro o pasueny 3
PesepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHNOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounuecTBo yacos DJIEeKTPOHHbIE
Ne [Mara nugposbie
Tema ypoka Kounrtpoabnbie | Ilpakruueckue
n/n Bcero H3YYeHMSs o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
1 [Ipenmer xumuu. Posib XuMuu B KU3HU 1 0 0 bubmuoreka [IOK
yesioBeka. Tena u BemecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTOaX TO3HAHMUS B 1 0 0 bu6mmorexa [IOK
XUMHH 08.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTuyeckas padora Ne 1 «IIpaBuna
3 paloThI B 1a00paTOPUH U PUEMBI 1 0 1 bubnmnorexa HOK
oOpalieHus ¢ 1abopaTOpHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyT0BaHHEM
4 Yucteie BemecTBa U cMecH. CriocoObl 1 0 0 butmmoreka [IOK
paszeneHus cMecen 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubsmorexa LHOK
8 . PrMED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOU COJIN)»
bu6nuoreka [IOK
° ATOMEI H MOTIKYTe! 1 0 0 22.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE DIIEMEHTBI. 3HAKH 1 0 0 bubmnoreka LIOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
butmmoreka [IOK
8 Hpoctsie 1 cnozibie BemecTsa 1 0 0 29.09.2023 | https://m.edsoo.ru/ff0d2a6¢
bu6nmoreka [IOK
9 A - 1 0 0
TOMHEOMONCIYIBPHOC yHCHHIS 03.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKO0H ITOCTOSHCTBA COCTaBa BCHIICCTB.

bubmnoreka LIOK

10 X .B
umirieckas popuyna. Baserrrocts 06.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. bubmmorexa [JOK
OTHOCHTENbHASI MOJIEKYJISIpHAs Macca 10.10.2023 |  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOT0 bubmuorexa [JOK
3JIEMEHTA B COEAUHEHNH 13.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemectBa. Moib. but6mmoreka [IOK
MounsipHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DdU3nUeCcKue U XUMUYECKHUE SBICHHUS. bubmuorexa [JOK
XuMuueckasi peakius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBuUsl MPOTEKAHUS bubnmnoreka [JOK
XUMUYECKHUX PeaKInii 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MACChI BEILIECTB. bubnmnorexa [JOK
XUMHUYECKUE YPABHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJM4ecTBa, MacChl
17 BEIIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [JOK
o . P 07.11.2023 | https://m.edsoo.ru/ff0d5708
peakuuit
Knaccugukanust XuMu4eckux peaxiuii
18 (coemuHeHMS, Pa3I0KEHUS brbamorexa LOK
A P ’ 10.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukIoneauct. O6o0eHne u bubmmorexa LIOK
H AHCT: HVI 14.11.2023 = https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIIHsI 3HAHUH
20 Kontponbnas pabora Nel o teme bubnmnoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKITUID 17.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. Cocras bubnmnorexa [JOK
Bo3nyxa. Kucinopon — sneMeHT u 21.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npoctoe BeuiecTBo. O30H

duznyeckre 1 XMMHUYECKHE CBOMCTBA

22 KHCIIOpOJia (peaKIuu OKUCIICHUS bubmorexa HOK
pona {peaxtl ’ 24.11.2023 | https://m.edsoo.ru/ff0d4614
ropenune). [lonsitue 06 okcumax
CriocoOsbI MoTy4eHHs KHCIOpO/ia B
23 71a00paTOPHH U IPOMBIIIJICHHOCTH bubmorexa [JOK
parop P ) 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckoi
24 pEeaKkUuu, IOHATHUE O bubmnoreka LIOK
TEPMOXHUMHUYECKOM YPAaBHEHHH, IK30- 01.12.2023 | https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUICCKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3ar }ISHCI-EI/IC(I];OS yxa CITOCOOBI lro bubmorexa [JOK
P AR, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHUS
[IpakTuyeckas padota Ne 3 o reme
26 «ITonyuenne u cobupanue KUciIopoaa bubmorexa [JOK
y P PO, 08.12.2023 |  https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €TI0 CBOMCTBY»
97 Bonxopon — anemMeHT u mpocTtoe bubmuoteka [IOK
BenlecTBo. HaxoxeHue B npupoae 12.12.2023 |  https://m.edsoo.ru/ff0d4dd0
)8 du3nyecKue 1 XUMHYECKHIE CBOMCTBA bubmuorexa [JOK
Bosloposia. [Ipumenenue Bogoposaa 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCIIOTAX U COJSX bubmorexa HOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crnioco0sI Mmosy4eHus BOAOPOa B bu6muoreka [IOK
nabopaTopuu 22.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «ITonyyenue u cobupanue Bogopoaa brbamorexa LIOK
Y P AOPOAa, 26.12.2023 | https://m.edsoo.ru/ff0d4f42

N3YUCHUC CTO CBOICTB»
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MomnsipHblii 00bEM Ta30B. 3aKOH

bu6nmoreka [IOK

32
ABoraapo 29.12.2023 | https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOIHYECTBA
33 BEIIIECTBA ras3a o €ro M3BECTHOM bubmorexa HOK
N Y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 110
34 ABHCHHIO pPEaKIMK Ha OCHOBE 3aKOHA bubmorexa TIOK
yp . pea . 12.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3znyeckne U XMMHUYECKHE CBONCTBA bubmnoreka LIOK
BOJIBI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubnuorexa [JOK
WHIUKAaTOpax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacklmeHHbIE
37 u HiHaCLI peHng aACTBOPHI B bubnmorexa [IOK
B P pEL- 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BEIIECTBa B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «ITpuroroBieHue pacTBOPOB ¢ bubnmnorexa HOK
OnpeIeNEHHON MacCoBOM o€t 26.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILIECTBA
39 KonTponbnas padora Ne2 o teme bub6nuoreka [IOK
«Kwucnopon. Bomopon. Boma» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuIpl: cOCTaB, KiaccuUKaIus, bubnuoreka [IOK
HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmorexa LOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHus: cOCTaB, Ki1accudukanms, butmmoreka [IOK
HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XuMHYECKHUE CBOMCTBA

bu6nmoreka [IOK

43
OCHOBaHHI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6nuoreka [IOK
HOMEHKJIaTypa 16.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHue u XMMUYECKHE CBOKMCTBA bubmuoreka [IOK
KHCJIOT 20.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 cn;cpi)ébrl) HIE)I:IH q)e;/l;[ xlimi[]ﬂ;zgkne bubmorexa LOK
y Y ’ 27.02.2024 | https://m.edso00.ru/00ad9474
CBOIiCTBa
[IpakTuueckas pabora Ne 6. Peienue
47 AKCIIEpUMEHTAIBHBIX 33134 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX 01.03.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
48 I'eneTnueckas CBA3b MEXKY KiIacCaMU bu6nmoreka [IOK
HEOPTraHUYECKUX COeTMHEHUI 05.03.2024 |  https://m.edsoo.ru/00ad9a50
49 O0600IIeHNE B CUCTEMAaTH3aIIHs bubmuorexa [JOK
3HAHHUH 12.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 no reme
50 "OCHOBHBIE KIaCChl HCOPTaHUIECKUX bubmorexa [JOK
o P 15.03.2024 | https://m.edsoo.ru/00ad9ela
COEIMHEHUI
IlepBble HONBITKY KJIaCCU(PUKALIUU
51 XHI\I/)[quCKHX 2JIEMEHTOB lq)IOHﬂI;I/Ie 0 bubmorexa HOK
) 19.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOHBIX AJICMEHTOB
[Iepronnueckuii 3aK0H U
52 Ilepuoanueckast cuCTeMa XUMHYECKUX bubmorexa LOK
pron 22.03.2024 | https://m.edsoo.ru/00ada52¢c
anemenToB JI. . Menaeneesa
53 Ilepuonasl, rpynimsl, HOATPYIIIIEI bubmorexa OK
PHOMEL, TPYIMHIEL, HOATPY 05.04.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6nmoreka [IOK

>4 sep. M3oronsl 09.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHure JIIEeKTPOHHBIX 000I0YCK
55 aToMOB 3J1ieMeHTOB [leprnoanaeckoit bubmorexa LOK
12.04.2024 | https://m.edsoo.ru/00ada6bc
cucremel J[. . Menaeneesa
XapaKTepuCcTUKa XUMHUIECKOTO
56 3JIEMEHTA TI0 €T0 MTOJI0KCHHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /1. . 16.04.2024 | https://m.edsoo.ru/00adag824
Meneneena
3nauenue [lepuoanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAyKH U nipaktuku. J. W. bubnuoreka [IOK
MeHnneneeB — y4EHBIi, Iearor u 19.04.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIeKTPOOTPUIIATETLHOCTh ATOMOB bubnmnoreka [JOK
XAMUYCCKHX JJICMCHTOB 23.04.2024 | https://m.edsoo.ru/00adaab8
59 HoHHast xuMu4ecKasi CBsI3b bubmorexa [JOK
26.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YeCKast bubmuoteka [IOK
CBSI3b 30.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHas XuMU4eCcKas bubnmnoreka [JOK
CBSI3b 03.05.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCICHUS bubmmorexa [JOK
07.05.2024 |  https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIC bu6muoreka [IOK
peakiuu 10.05.2024 | https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIIH bubmorexa [JOK
14.05.2024 | https://m.edsoo.ru/00adb076
65 KoHnTtponbHas padota Ne4 o teme bubmuorexa [JOK
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«Ctpoenne aromMa. XuMHUYECKast 17.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»

66 PesepsHblit ypok. O600111eH1E U 1 0 0 bu6mmoreka [IOK

cUCTEMATH3AaLMs 3HAHUN 21.05.2024 | https://m.edsoo.ru/00adb33c

67 PezepBublil ypok. O600111eHUE U 1 0 0 bubmuoreka [IOK

cucTeMaTh3alus 3HaHui 24.05.2024 | https://m.edsoo.ru/00ad9ch?2

68 PesepBHelit ypok. O6001IeHHE 1 1 0 0 bu6muoreka [IOK

cUcTeMaTHu3anus 3HaHUI 28.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOI'PAMME
9 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE

Ne [ara nugposeie
n/n Tema ypoka Beero Kontpoabueie | IpaxTuieckue H3Y4YeHH S o0pa3oBaTe/ibHbIE

padoThI padoTbI

pecypcebl
[lepnonnueckuit 3aK0H.

1 IIepnonnueckas cucrema 1 0 0 bubnuoreka [IOK
XUMHUYECKUX deMeHToB JI. U. 04.09.2023 |  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHUX DJIIEMEHTOB 1 0 0 bubmmorexa [JOK

R 08.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 0 0 bubnmnorexa [JOK
HEOPraHMYECKUX BEIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunbel XuMHUUeCcKOil CBSI3U U THIIBI 1 0 0 bubmnoreka LIOK
KPUCTAJUTMYECKUX PEHIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
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KonTponbnas padora Nel no Teme

5 I1 0 i
«IToBTOpEHUE U yruybneHue 3HaHUHI 18.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiiacca»
6 Knaccugukanus xummaeckux bu6muoreka [IOK
peakuuii o Pa3IMYHBIM MPU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMHUYECKOM
7 eakuuu. [TIoHATHE O TOMOT€HHEIX U bubmorexa OK
DEAKIHH. 25.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOTESHHBIX PEAKIIHIX
IToHsATHE O XUMHYECKOM
paBHOBecHH. DAKTOPHI, BIUSIOIINE
8 Ha CKOPOCTh XUMHYECKOHN PEaKINH U bubnmorexa [TOK
P P 29.09.2023 | https://m.edsoo.ru/00adc28c
[IOJIOXKEHUE XUMHUYECKOT'O
paBHOBECHS
9 OKHUCIUTETHO-BOCCTAHOBUTEIIHHBIC bubmmorexa [JOK
peakiu 02.10.2023 | https://m.edsoo.ru/00adcade
Teopus 3IEKTPOTUTUYECKON
10 uccoruanuu. CUIbHEIE U c1a0ble bubnmorexa [IOK
A HHatiH. 06.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peaKIun bubnmorexa [IOK
yp peardt 09.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHUH B CBETE IIPEACTABICHUI bubnmnorexa HOK
00 DIIEKTPOTUTHIECKON 13.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLIMAIIAN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 MpeCcTaBICHUN 00 bubmmorexa [IOK
ped . 16.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHYECKON JUCCOIHAITIT
14 [lonsiTre o rugponuse conei bubnmnorexka HOK
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20.10.2023 | https://m.edsoo.ru/00add9d4
15 O0600611eH1e U crcTeMaTU3alus bubmuorexa HOK
3HAHUHI 23.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuyeckas padota Ne 1.
16 «Perrenne 3xkcriepuMeHTaIbHBIX bubmorexa LOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbHas padora Ne2 o teme
17 «ONEKTPOJIMTUYECKAS TUCCOLMALIMS bubmorexa LOK
P A HHATIL 06.11.2023 |  https://m.edsoo.ru/00addecO
XUMHUECKUE PEAKIIUH B PACTBOPAX)»
OO6m1ast XxapaKTepUCTHKa rajJoreHoOB.
18 XHWMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa HOK
PHMED 10.11.2023 | https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopon. ConsiHas KUCIIOTA,
19 nggqeci{H: CJ;OfICTBa MOJIyYEHHE bubnmorexa [IOK
> TOIY ’ 13.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTuueckas padora Ne 2 o Teme
20 «ITonyueHnne COITHON KUCITIOTHI bubnmorexa TOK
YHCHIE COI ’ 17.11.2023 | https:/m.edsoo.ru/00ade348
M3y4YCeHHE €€ CBOMCTB»
Brrurcnenus mo ypaBHeHUSIM
21 XAMHYECKHUX PEaKIUil, €CIIH ONUH U3 bubmmorexa HOK
P ’ 20.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6m1as XxapakTepHUCTHKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynrbt 24.11.2023 | https://m.edsoo.ru/00ade64a
AJTOTPOITHBIE MOAM(HUKAIINN CEPBI.
23 HaxoxneHnue cepsl 1 €€ COeIMHEHUN bubnnorexa [JOK
B IIpUpoJie. XMMHUYECKHUE CBOMCTBA 27.11.2023 | https://m.edsoo.ru/00ade64a
CepbI
24 CepoBoaopoi, CTpOeHHE, bubnmnoreka [JOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

¢bu3nUecKre U XUMHUYECKUE CBOIMCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHas KUCIIOTA,
25 (bI/I3I/IjeCKI/IZ u xmfnqecxne bubamorexa LIOK
N 04.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMCHCHHE
XUMUYECKUE PEaKIIHH, JICKAIIHIE B
OCHOBE IIPOMBIIIUIEHHOTO CII0c00a

26 MOJTy4EHHUsI CEPHOM KUCIIOTHIL. bubmuoreka [IOK
XUMUYECKOE 3arpsi3HeHUe 08.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKarollei Cpeabl COETUHEHUSIMHU
cepsl

97 Brranciienne MaccoBoit 1071 BEIXOAa bubmmorexa [JOK
MIPOAYKTa pEaKIuu 11.12.2023 | https://m.edsoo.ru/00adec8a
OO0mas xapakTepuCcTHKa 3JIEMEHTOB

)8 VA-rpynmnsl. A30T, bub6mmoreka [IOK
pacIrpocTpaHeHHe B IPUPOIE, 15.12.2023 = https://m.edsoo.ru/00adeeab
(du3nUecKre U XUMUYIECKUE CBOWCTBA
AMMuak, ero puznyeckue u

29 XUMUYECKHUE CBOMCTBA, MOJTyYEHUE U Bubnmorexa [IOK

> 1oL 18.12.2023 | https:/m.edso0.ru/00adf004
MIPUMEHECHUE
[TpakTrueckas padora Ne 3 o reme
30 «[lomyueHne aMmmMHaKa, U3y4eHUe ero Bubnmorexa LIOK
. Y - 1Y 22.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THas KuCI0Ta, e€ pusnueckue u bubnmnorexa HOK
XUMHUYECKHE CBONCTBA 25.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJEH

32 aMMOHUS B KQUE€CTBE MUHEPAIBHBIX bubnmnorexa HOK
yaoOpeHuii. XuMuieckoe 29.12.2023 | https://m.edsoo.ru/00adf518

3arpsA3HEHUE OKPYIKAOIIEH Cpebl
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COCAMHCHUAMHU a30Ta

®ocdop. Oxeua pocdopa (V) u

bu6nmoreka [IOK

33 pocopuaz KHCHuO Ta, pusiieckue n 12.01.2024 | https://m.edso0o.ru/00adf68a
XUMHYECKHE CBOHCTRBA, ITOTYICHHE
Hcnonb3oBanue GpochaTo B
34 KauecTBE MUHEPaJIbHBIX YAOOPEHUH. bubmuorexa [JOK
3arps3HeHrEe TPUPOTHOM CPeIbI 15.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacpocTpaHeHUE B
35 npu i g gmmlj{ec;;le U XUMHUYECKHUE bubmmorexa [JOK
p ? Ac 19.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcunsl yraepoaa, ux Gpusudeckue u
36 XUMHYECKHE CBOHCTBA. bubmuorexa [JOK
DKOJIOTHYECKHUE TTPOOIIEMBI, 22.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHoM yriepoaa (1V)
37 VYroibHas KucaoTa U €€ Colu brbmmorexa LIOK
26.01.2024 | https://m.edsoo.ru/00ae006¢c
IIpakTuyeckas padota Ne 4 o reme
38 "[losy4yenue yriaekucioro rasa. bubnmnorexa HOK
KauectBennas peakius Ha kKapOoOHaT- 29.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[lepBoHayanbHbBIE MOHATHUS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmorexa HOK
P B 02.02.2024 | https://m.edsoo.ru/00ae054e
COEIIMHEHUSIX yTiepoaa
40 Kpemunii u ero coeqnHeHUs bubmmorexa [TOK
P 8 05.02.2024 | https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padbora Ne 5. Pemenue bubnuoreka [IOK
HKCIEPUMEHTAJIBHBIX 3334 110 TeMe 09.02.2024 | https://m.edsoo.ru/00ae0bf2
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«BaxHeu1me HeMeTauIbl U UX
COEIUHEHUI

KonTponbnas pabora Ne3 o Teme

bu6mmorexa [IOK

42 B 7
(BWRHCHITIE HEMETAILIBL I HX 12.02.2024 | https://m.edsoo.ru/00ae0el8
COEIMHEHU
OO611as XxapakTepuCTHKa XUMHUECKUX
3JIEMEHTOB — METAIIOB.

43 MerTannuueckas CBsI3b U bubmuorexa [JOK
MeTaJUTMYecKasi KpUCTaJUTMYecKast 16.02.2024 = https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyecKue CBOMCTBA
METAIIOB
XUMHYECKHE CBOMCTBA METAJLIOB.

44 DIIEKTPOXUMUUECKHUH P bubmmorexa LIOK

p . P 19.02.2024 | https://m.edso0.ru/00ae1156
HaMpsHDKeHUH METaJIOB
OO0m1re crocoObl MOTyYeHHS
MmetaiuioB. Cirasel. Beluncienus mo

45 aBHEHUSIM XUMHUYECKUX PEAKIIUI bubmorexa LOK
yp PEAKIHH, 26.02.2024 | https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPIKHUT
puMecH

46 IlousiTe 0 KOPPO3UU METAIIOB bubnmorexa [IOK

PP 01.03.2024 | https://m.edsoo.ru/00ael1278
bu6nmmoreka [IOK

47
Hlenourere meTab! 04.03.2024 | https://m.edsoo.ru/00ael4b2

48 OKcHIBl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [IOK
KaJIvs 11.03.2024 | https://m.edsoo.ru/00ael14b2

49 [IlerouHO3EMENBHBIE METAILIBI — bubnmnorexa HOK
KaJNbIUHA U MarHui 15.03.2024 | https://m.edsoo.ru/00ae15e8

50 Baxueiinme coenMHEHNs KaJbLHs bubmuorexa [JOK
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18.03.2024 = https://m.edso0o.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATH3AINAS
3HAHUHI 22.03.2024
59 JKECTKOCTB BOJIBI M CIIOCOOHKI €€ bubnuorexa [JOK
yCTpaHEHUs 05.04.2024 | https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 mo Teme
53 "XKECTKOCTH BOABI U METOEI €6 bubnmorexa OK
| 08.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bubnuorexa [JOK
>4 AdroMHHHI 12.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOMCTBa OKCHIA U bubnmnorexa [JOK
TUIPOKCHIA 15.04.2024 | https://m.edsoo.ru/00aelc64
butmmoreka [IOK
56 Keneso 19.04.2024 | https://m.edso00.ru/00ae1d86
57 OKcuIbl, THIPOKCUIBI U COJTH JKeJie3a bu6nunoreka [IOK
(1) u xenesa (I11) 22.04.2024 | https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3ALMI
3HAHUH 26.04.2024
[TpakTudeckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJBHBIX 33724 110 TEME bubmuorexa [JOK
«Baxueitmme MeTaIbl 1 UX 29.04.2024 | https://m.edsoo.ru/00ae3de8
COCITUHCHUS
Brruncnenus o ypaBHEHUSIM
XUMUYECKHUX PEAKIUN, €CITH OJUH U3
50 pPEareHToB J1aH B U30BITKE WU bubnmnoreka [JOK
COJICPIKUT TIpUMeCcH. Beraucienus 03.05.2024 | https://m.edsoo.ru/00ae1750

MacCOBOM JI0JIM BBIXOJIa TPOYKTa
peakuuu



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61

O00011IeHNE ¥ CUCTEMATHA3AINAS

3HAHUM 06.05.2024
KonTponbhas pabora Ne4 o Teme
62 «BakHEWIEe METaJUTBI B UX 1 10.05.2024
COCIIMHEHUS
63 BemiectBa u maTepuaiibl B 1 bu6nuoreka [IOK
MOBCETHEBHOM )KM3HH Ye€JI0BEKa 13.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHE 1 bubmuoreka [IOK
OKpYKarOIIeH cpeibl 17.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun 1 bubanorexa HOK
IKOJIOTHYECKHUX TPOOIeM 20.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHsliil ypok. O6001eHue u 1 bubnmnoreka [JOK
cucTEMAaTH3aIM 3HAHUI 24.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001IeHNE U 1 bubnmnorexa [JOK
crucTemMaTu3alus 3HaHUI 27.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O000IICHHE U 1 bubnmnorexa HOK
cucTeMaTu3alus 3HaHUI 31.05.2024 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI JUISA YHEHUKA

» Xumus, 8 kiacc/ 'abpuensn O.C., Octpoymon U.I'., Cnaakos C.A., AkunoHepHoe o61iecTBo «31aTenbeTBo
«IIpocsemenue»

» Xumus, 9 kinacce/ I'abpuensa O.C., Octpoymon W.I'., CnaakoB C.A., AkimonepHoe o61miectBo «3nareascTBo
«IIpoceemenue»

tabaunel: [lepuoanyeckasi cucteMa xumudeckux sinemeHToB J1. 1. Menneneesa, Tabnuiia paCTBOPUMOCTH,

C-)JIGKTpOXI/IMI/ILICCKI/Iﬁ paa HAIPSZKCHUA MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypoBeHb.-Peanu3anusa-tpedoBannii-OI"OC-0cHOBHOTO-

o011ero-oopasoBanus.-MeToquaeckoe-mocooue-as-yunrtess. pdf



MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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