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HOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O 00IIIero 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 MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
peaIMeTa, YCTAHABJIUBAET 00s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluXxcs, OINpeAeNsseT BO3MOXXHOCTH TMpeaMeTa 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-TIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
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:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, 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
3TanoM B (hOPMHPOBAHUN €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YYarOIINXCs;



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

JlaHHBIe HampaBieHUS B OOYYEHUHM XHUMHH OOECIICUMBAIOTCS CIEIM(PUKON
COJCp)KaHUsI  y4eOHOrOo  IpeaAMETa, KOTOPBIH  SBISETCS  I€IarorM4ecKd
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIMMHCS CHUCTEMBI IEPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OPraHUYECKON XUMUHU.

CtpykTypa cofepKaHus MpOorpaMMbl 10 XHUMUK C(OpMHpOBaHA HAa OCHOBE
CHUCTEMHOTO Mojxoja K e€ uzyueHuro. CojliepaHue CKIIAJbIBACTCS U3 CUCTEMBbI
TIOHSATHI 0 XUMHYECKOM DJICMEHTE M BEISCTBE M CHCTEMBI ITOHITUH O XMMHYCCKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl IO MPUHIIMITY
MOCJICIOBATEILHOIO PAa3BUTHUS 3HAHWM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUMN
pPa3HOrO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XMMHUUECKOU CBS3H;

— TpEACTaBICHUM 00 BIEKTPOJIMTUYECKOM JUCCOLMAIMM BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMYy, BBINOJHSAS (PYHKIMM OOBSACHEHUS W TPOTHO3ZUPOBAHUS
CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOrO MPUMEHEHHUSI M TOJTyUYECHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTaBIIAIONICH HAYYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTeMHON TMpUPOJbI, IIEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO W
METOJaM MO3HaHWUS B Hayke. M3ydyeHue XMMHUU MOPOUCXOAUT C IMPUBJICUCHUEM
3HAHUW W3 paHee U3YUCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyXKarolui MuUpy,
«bunonorus. 5-7 knacce» n «Pu3nka. 7 Kiaccey.

[Ipy w3yYeHHMH XUMHH IPOUCXOJUT (OPMHUPOBAHHUE 3HAHWUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYPHI.
3ajgadya ydyeOHOro mpeaMera COCTOUT B (OPMUPOBAHWU CUCTEMbl XHMHYECKHUX
3HAHUH — BaKHEWIMX (haKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUSCKHUX IOJIOKESHHM,
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 T[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOW M Yy4EOHO-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:

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

— HampaBJICHHOCTh OOy4YeHUsT Ha CHCTeMaTH4eckoe MpuoOIleHne
o0yJaronmMxcsi K CaMOCTOSATENIbHON IT03HABATEIBHON JIE€ATEIbHOCTH, HAay4YHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneyeHne yCciaoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00yYarOIUMUCS
OTbITAa Pa3HOOOPa3HOW MAESITETbHOCTH, MO3HAHWA M CAMOIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHILIMW), MMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE 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, OPUMEHSTh HX TpPU PEHICHUH MpoOJieM B IOBCEIHEBHOM >XKHU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y OOydaroUMXCd TYMaHUCTHUYECKUX OTHOIICHU,
NOHUMAaHUsl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMYECKU
[eJIeCO00pa3HOro0 TOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IIENIAX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOLIEH IIPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpO(dUis U HANpaBIEHHOCTU JajbHEHIIEro
o0yueHus.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX JUISI W3Y4YEHUs 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 KIIACC

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 pa3ieieHns CMECEH.

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

Xumudeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSAHCTBA COCTaBa BemecTB. (OTHOCHTENbHAs aTOMHasi Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anMocCBsA3b KOJIUYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEAKIUI (COeTUHEHNS, PA3I0KEHHUs, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
¢usnueckux (IMJIaBjeHUE BOCKa, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM ITPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUN, HAOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Yy4YeHHE CIOCOOOB Pa3eNIeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MTOBAPEHHOU
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — sneMeHT U mpocToe
BemecTBO. Haxoknmenue kucimopoma B Tpupoje, (U3MYECKHE U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcuabl. I[lpumenenue kucimopoaa. CrnocoObl



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

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
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
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
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.
MaccoBast 1041 BellleCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHMSI.
Posie pacTBOpOB B mpupoje M B KU3HU 4enoBeKa. KpyroBopoT BOAbI B IPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccuduxanus kucinor. Homenknarypa kucinot. dusnueckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Pan axktuBHoctu MmertamnoB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COETUHEHHUIM.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OMPEEIICHUE COACPKAHUS KUCIOPOAa B BO3AYyX€, MOTYyUYECHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHHE OCOOEHHOCTEH pPacTBOPEHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MAaCCOBOM JI0JIEM pAaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHUCTBUE BOABI C METAJJIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue 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.

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

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  Koporkomepuonnas W JJIUHHONEpUOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JO0YEeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[lepuomnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nojoxeHuro B [lepuognueckoint cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl pajnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYINaM U NEPUOAAM.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB JUISI pa3BUTUS HAayku W npakTuku. . M. MeHngeneeB — yd€HbIA U
rpaXkJaHVH.

Xumuyeckass cBa3b. KoBajneHTHast (MoOJiipHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

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

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LHMHKAa C pPAcTBOpPAMHU KHUCIOT M WIEJIOYEH, MPOBEICHHUE OIBITOB,
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, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYyJa, AJICKTPUUYSCKUN 3apsl, BEIISCTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
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 XMMHUYeCKasl 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
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
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 m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XuMuaecKux peakifii o pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOUIMX B pEAKIUHU BELIECTB, MO TemiaoBomy 3ddexry, mno
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
HEOOPATHUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M IeTepPOTeHHBIX
peakuusax. [lonarue o karaimse. [IonsTre 0 xumMmuueckom paBHoBecun. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

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



OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMil C HCIOJb30BAHUEM  METOJIa
3JIEKTPOHHOrO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
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€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
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  HCHOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu paszioKEeHHs, COSTUHEHHU), PACITIO3HABAHWE HEOPTaHUYECKUX
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 METalaMd, HEMETaJUlaMH, IIeJIo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBa, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHM3M YeJOBeKa. BaxkHeWlmme XJIOopuabl 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 ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTEN KJacca KHUCIOT W cheuupuyeckue). XHUMUYECKHE peaKIuH,
JeXaliue B OCHOBE IPOMBIIIIEHHOTO CIOC00a TOJYYEHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil kucaoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs PEaKLHs Ha



cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIONIEH Cpeabl COEAUHEHUSIMU Cephbl (KUCIOTHBIC JOXKH,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKHUCICHMs. A30T, PaclpOCTpPaHEHHE B MPHUPOJIE,
dbu3nyeckre U XuMU4YecKkue cBorcTBa. KpyroBopot azora B npupoje. AMMHAK, €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 (00OIIME Kak 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 Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
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.  YTIEepoJd,  aJUIOTPOIIHbIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriieponaa, ux
du3ndecKkue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTAHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
nojxyyeHue W TnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIICTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
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 COEJIMHEHUM.

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 TIPOMBINUICHHOCTH. Ba)kHEHINIEe CTPOUTEIIbHBIC MaTephalbl: 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 PEaKIMi 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 KAaYeCTBEHHOM PeaKIMu Ha CyJbdat-
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 U3YYCHHUE CBOWCTB aMMHUakKa, MpPOBEJCHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJEOMATEpPHUAIIOB), U3y4YCHHE MoOJeNen
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE 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 WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl 1 X COeIMHEHUS

OOuras xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKas] ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
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, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
dusznyeckre U XUMHUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaimus). OKCUIbI U



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

IllenouyHO3eMeENbHBIE METAJIbl MAarHMM M KaJdblUK: IIOJOKCHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeliume coequHeHHs Kbl (OKCHUI, THIPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

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 [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /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 METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
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 KeEJe3a B KUCIOPOJIE
(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, PEHIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme «Baxnenmme
METaJUIbl U KX COEUHEHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanibl B IOBCEJHEBHOW JKM3HU YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

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
MaTepHabl).

Mexcnpeomemmuvle ceasu



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 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, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 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.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJie OOYyYEHHS XMMUU B €JIMHCTBE y4eOHOW H
BOCIIUTATEIIbHON JEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNCKUMHU
COI[MOKYJLTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSITHIMU B
oOllecTBe MpaBUIaMU M HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOTO3HAHUs1, CAMOPA3BUTHUS U COLIMAIU3AIUN O0YYAIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarolIHUXCs
PYKOBOACTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAMN U
paclIMpEeHneE OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTI'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY
¥ HAy4YHOMY HACJIEAUI0, MOHMMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKM B JKA3HU
COBPEMEHHOT0 O00IIIeCTBa, CIMOCOOHOCTU BIAAETh JOCTOBEpPHOW HH(pOpMaIHeil o
NEPEOBbIX JOCTUKEHUSIX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEJCTABICHUSI O COLMAIBHBIX HOPMax M MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-HCCIENOBATEIbCKOW, TBOPYECKOM W JPYTHX  BHJAAX
NeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOHN JEATENbHOCTU MpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBIMOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOECKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpOLIECCE€ OTOM Y4eOHOM eATENbHOCTH, TOTOBHOCTH
OLIECHMBAaTh CBOE TOBEJCHHE M IMIOCTYIKHM CBOMX TOBApUILIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBJISIOLINE
OCHOBY JIJISI TIOHUMAaHUS CYIIHOCTH HAy4YHOU KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aHMMOCBS3SIX YEJIOBEKA C
MPUPOJHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YUTATEIHCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Yy4YeOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS 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 ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE 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 NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
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
O0e3zomacHOro oOpa3a KH3HU, 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 3/I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJy4aeMbIe MPU WU3YYCHUU 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 MBIILICHHS, 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, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
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 TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
MeTarnpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIUu — MPU PEHICHUH Yy4eOHO-TT03HABATENbHBIX 33/1a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
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 MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [Jis1 BBITOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHUE OMNBITA B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WUIIOCTPUPOBATh peIllaeMble 3aJaud HECIO0XHBIMA CXEMaMH, JuarpammaMy,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

YMEHHE HCIOJIb30BaTh U AaHAIU3UpPOBAaTh B IMpolecce YydyeOHOHl u
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WIh) JIUCKYCCHH) TIO
CyliecTBy  oOcyxkmaemMoil  Tembl, (GOPMYJIMPOBATH CBOM  MPEAJIOKECHUS
OTHOCUTEJILHO BBIMOJHEHUS IPEJIOKEHHON 3a/1a4;

YMEHUSl  MPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  IO3HABATEIbHON
NEeATENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeNaTh MpPe3eHTAINI0
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEHUsI Y4eOHOro COTPYJHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOU
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACATENBHOCTH  MPU  PEILICHUHU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB U COIIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpEICICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U APYyTHeE).

PeryisiTuBHbIE YHMBepcajbHbIe YUeOHbIe 1elCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LENH JESITEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
NOJIYYEHHUS] HOBBIX 3HAHUU 00 U3y4daeMbIX OOBEKTaX — BEIECTBAX U PEAKIMSIX,
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
collepKaHUsl, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAlOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
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 CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, 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 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
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
(mpolLleHTHAsi KOHIIEHTpAIlUs1) 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 ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIEHUS  DJIEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMmbIci I[lepuonnueckoro 3akonHa JI. W. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

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 Xumudeckux »dnemeHToB [ U.
MengeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



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

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
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 PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BCII[ECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEHTa 10 ¢dopMyIie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHATh OCHOBHBIE OINEpPALMM MBICIUTEIBHON JNEATEIbBHOCTH — aHalu3
U CHUHTE3, CpaBHEHHUE, 0000IIEHHE, CHUCTEMATH3aIMI0, KIAaCCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB U XHUMHUYECKUX pPEaKUUM, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeOBaTh  IpPAaBWJIaM  TMOJb30BAHUS  XUMHUYECKOM  MOCYHOM H
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 € ONPEACIEHHOW MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

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



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us MEeTaljIoB,
CIUIaBbl, CKOpPOCTh XHUMHYECKOW peakUuu, MpPeAeabHO JOMYyCTUMAs
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 YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB 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 IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
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 JJIEMEHTOB M UX COCIMHEHUUN B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYMI C YYETOM CTPOEHUS 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;

COCTaBJISITh  YPaBHEHHUS JJIEKTPOJUTUYECKON AMCCOLUMALMUA  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIINN HOHHOTO



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

BBIUHCIIATh OTHOCHUTEIbHYIO MOJICKYJISPHYIO W  MOJIAPHYIO MAacCChI
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrO0 »dJieMeHTa 10 dopmyIe
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 WHCTPYKIUSMH 110 BBITIOJHEHUIO
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-, docdar-, cuwiIMKar-, Ccyiabdar-, TUIPOKCUI-UOHBI,
KaTMOHBl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTEIBHON JEATCILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEMaTH3aIlii0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaONIOZICHUE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KonuyecTBo yacos
Ne HanmeHnoBaHue pa3/iesioB U JIeKTpPOHHbBIe (LM(pPOBbIE)
KonTtposbHbie IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PECypPChI
padoTbI padoThI
Pasnea 1. I[leppoHayanbHble XUMHYECKHE NOHSITHS
Xumust — BaxkHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [JOK
' MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c
4eJIoBeKa
BemecTBa 1 XUMH4ecKue bu6mmorexa [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c¢
Hroro o pasuerny 20
Pa3nea 2. Baxkneiilmme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTs
21 Boznyx. Kucnopon. Ilonstue 6 1 bubnnorexa [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
Bogopon. Ilonsarue o kucinorax bu6nmorexa [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuoreka [JOK
2.3 ) 1 1
OCHOBaHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuoguveckasi cucrema xumuuyeckunx 31emMeHToB /. U. MenneneeBa. CTpoeHune aToMoB.
Xnanecxaﬂ CBA3b. OKI/ICJII/ITCJILHO-BOCCTaHOBI/ITeJI])HLIe pealcupm



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

[Tepuonuuecknii 3aKOH 1
Ilepnonnueckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX deMeHTOB [[. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMu4yeckast CBA3b. BuG 10K
HOINOTEKA
2 -
3 OxmcTensho 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKLu/m
bu6nmoreka [JOK
u 15
TOTO TO pasiery https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMst 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbl
pecypchbl
Pa3neu 1. BemecTBo 1 XuMHUYecKHe peakiiuu
11 IloBTOpEeHue u yriay0iaeHue 3HaHUN 5 1 bubnnoreka [IOK
' OCHOBHBIX pa3JIesIoB Kypca 8 Kkiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DIEKTPONIUTHYECKAS JUCCOLIMALIMSL. 8 1 1 bubnuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Hroro no pazueny 17
Paznea 2. HemeTanibl M MX cOeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnnoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMUUYECKUX
2.2 anemeHTOB VIA-Tpymmel. Cepa u eé 6 bubamorexa [JOK
' PYIHBL- --¢P https://m.edso00.ru/7f41a636
COEJIMHEHUS
OOm1ast XxapakKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 1 bubmmorexa [JOK
' PYIHIRL ’ P https://m.edso0.ru/7f41a636
COEJIUHEHUS
OO01mmast XxapaKTepUCTHKA XUMUIECKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COEIUHEHMS
Hroro no pazueny 25



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

Pasznen 3. Mera/iibl 1 X COeIMHEHUSA

. bubmmoreka [JOK
A1 4
3 Obmme cBofiCTBa METAIIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 B 16
AKHENIINE METAJUIBL U UX COEIUHEHUS htts://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuaiibl B )KU3HU YEJIOBEKA 3 Bubmorexa OK
’ m p https://m.edsoo.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHNOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchl
1 [Ipenmer xumun. Ponp xuMuu B :KU3HU 1 bu6mnoreka LIOK
yeJjioBeka. Tena u BerlecTsa https://m.edsoo.ru/ff0d210c
2 ITousarue o MeTomax MO3HAHNS B XUMHUU 1 bubmmorexa HOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuiia paGoTs
3 B JIa0OpaTOPHUHU U MPUEMBI 00paILEHHUs C 1 1 Bubmaorexa LIOK
patop p pat https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoOb! 1 bubmuorexa [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYUCTKU MTOBAPEHHOM 1 1 bubmmorexa HOK
PUMEP p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mnoreka LIOK
6 A 1
TOMBIH MOJICKY IR https://m.edsoo.ru/ff0d2a6c¢
7 XUMUYECKHUE IIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bubnuotexa [JOK
XHMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie 1 CIIOKHBIE BELIECTBA 1 bubmorexa TIOK
P B https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYIApHOE YUEHHE 1 bubmiorexa HOK
yp y https://m.edsoo.ru/ff0d2d50
10 3aKO0H HOCTOSHCTBA COCTABa BEIECTB. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumunyeckas popmyina. BageHTHOCTh aTOMOB
XUMHUYECKHX IJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHocHUTeNbHAS aTOMHAas Macca.

but6mmoreka [IOK

11
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas noiasg XUMUYECKOTO dJIEMEHTA B bubnunorexa [IOK
COEJIMHEHUU https://m.edsoo0.ru/ff0d350c
13 KonunuecTtBo BeniectBa. Mosb. MonsipHast bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SABICHUA. bubnuorexa [IOK
XuMUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Hakuy U ycioBUs IPOTEKAHUS bu6muorexa LIOK
XUMHYECKHUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELECTB. bubnmnoreka [JOK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruuciieHus Koau4uecTBa, MacChl BEIIECTBA but6mmoreka [IOK
10 YPABHEHUAM XMMHUUYECKUX PEAKLUN https://m.edsoo0.ru/ff0d5708
Knaccudukarms XuMU4IeCKuX peakiuit
18 (coe I/IH(EHI/ISIH A3JI0KEHUS 3a1\12e eljn/m Bubnmorexa [IOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukiIoneauct. O6o0meHne n bubmorexa [TOK
H AHCT. H} https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 Konrtponsnas padora Nel mo reme bu6bnuorexa LIOK
«BemecTBa U XUMUYECKUE PEAKLIMI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CoctaB Bo3ayxa.
21 Kuciopos — 31eMeHT ¥ pOCTOE BEIIECTBO bubmmorexa [TOK
P P ' https://m.edsoo.ru/ff0d448e
O30H
22 du3ndeckue U XUMUYCCKHUE CBOMCTBA bubnunorexa [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpoJia (peaKkIuu OKUCIICHUS, TOPEHUE).
TToustue 00 okcumax

https://m.edsoo.ru/ff0d4614

Crioco0bI mosTydeHust KUCIopo/a B

bubmuorexa [JOK

23 0 .
HabOPATOPHH 1 HPOMBINDIEHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue Kucmopoa
TemmoBoii 3 PEeKT XUMHISCKON PCaKIINH,
24 MOHSTHUE O T(i)(bMOXI/IMI/I‘{eCKOM paBH:HI/II/I bubmorexa LOK
P P ’ https://m.edso00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHIX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3arps3HeHHe BO3yXa, CIIOCOOBI €TO bubmorexa [TOK
P e, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHUS
[IpakTuyeckas padota Ne 3 o reme
26 «ITonyduenne u cobupanue Kuciaopoaa bubmorexa I[IOK
y P PO, https:/m.edsoo.ru/ff0d4ae2
H3YUYEHHUE €TI0 CBOHCTBY»
97 Bonmopon — aneMeHT 1 MpoCTOe BEIIECTBO. bu6bnuorexa LIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 Du3NYECKUEe U XMMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mnoreka LIOK
29 I1
OFPITHE O KHCTIOTAX 1 COTLIX https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI mosty4eHus BOAOpoa B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 o Teme
31 «ITonyuenne u cobupanue Bo1opoia Bubnrorexa [IOK
y . p AOPOAd, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €r0 CBOMCTBY»
N but6mmoreka [IOK
32 M i 00 .3 A
OJBIPHEI OUBEM TE30B. SAKOR ABOTAAPO https://m.edsoo.ru/ff0d542e
33 Brrancnenus 00b€Ma, KOJIMYEeCTBA BEIIECTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa Io ero U3BECTHOMY KOJIMUYECTBY
BELIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenust 00EMOB ra3oB 10 ypaBHEHHUIO

bubmuorexa [JOK

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX
peaitt o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusnueckre 1 XUMUYECKHE CBOMCTBA BOBI bubnmorexa LOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTre 00 but6mmoreka [IOK
WHAWUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblllieHHbIE U
37 HEHACHIIIIEHHBIE PACTBOPLI. MaccoBas 40 bubmorexa OK
H P PPl A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpaxTrueckas padota Ne 5 mo Teme
38 «[IpurorosieHue pacTBOPOB C OIPEAEIEHHON bubmmorexa TIOK
p . . p p . e https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
39 Konrtponbnas padora Ne2 o reme bu6muoreka [JOK
«Kucnopon. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiaccuUKaIus, bu6nunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubnnorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHUS: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKHE CBONCTBA bubmuoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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but6mmoreka [IOK

45 IlonydeHne n XUMUYECKUE CBOMCTBA KUCIOT
Y https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKIATypa, CIoCOObI bubnuotexa [JOK
MIOJIyYEHUS, XUMUUYECKHE CBOMCTBA https://m.eds00.ru/00ad9474
[TpakTuueckas padota Ne 6. Pemenue
47 AKCTIEPUMEHTAIBHBIX 3a71a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 ['eHeTnueckas CBsI3b MEXAY KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmoreka [JOK
49 O06o01IeHrne 1 CUCTeMAaTH3aIus 3HAHUN
B t https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYCCKUX Bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUN
[TepBbIe MOMBITKY KIaCCUPUKAITUU
51 XUMUYECKUX AnneMeHToB. [loHaTue o rpynmnax bubmmorexa [JOK
' py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 2JIEMEHTOB
[lepuoanueckuii 3akoH u [lepuoanueckas
52 CHCTEMa XMMHUUYECKUX 3eMeHToB /. U Bubnmorexa [IOK
o https://m.edsoo.ru/00ada52c
Menaeneesa
53 [lepuoapl, TPYIIIEL, TOATPYIIIEI Eubmrorexa ITOK
P > TPYHIHEL 124 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX sIJIED. bu6mmoreka [JOK
H3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue AJIeKTPOHHBIX 0007I04YEK aTOMOB
. but6mmoreka [IOK
55 aneMmeHToB [lepuoanueckoii cuctemst 1. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepucTUKa XMMHUIECKOTO DJIEMEHTA 10

56 ero nosioxkeHuto B [leproanyeckoit cucteme bubmorexa T[JOK
https://m.edsoo.ru/00ada824
. . Menneneera
3nauenue [leproauyeckoro 3akoHa st
57 pa3BuTHUs Hayku U npaktuku. /. 1. bubnmoreka [JOK
MeHeneeB — y4€HBbIN, IEJAror U https://m.edsoo.ru/00ada96e
rpakJlaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKHUX 3JIE€MECHTOB https://m.edsoo.ru/00adaab8
bubmnoreka LJOK
59 VoHas Xmieckas cessb https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHast XuMu4eckasi CBsI3b bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HemoJIsIpHast XUMUYECKas CBS3b bubmorexa [TOK
https://m.edsoo.ru/00adaab9
bu6mnoreka LIOK
62 Crenexs okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU bubmorexa [TOK
https://m.edso0.ru/00adb076
64 OKHCIUTEIIN H BOCCTAHOBUTCIN bubmorexa [TOK
https://m.edso0.ru/00adb076
65 Kontponsnas padora Ne4 no reme «CtpoeHue bubnunorexa LIOK
aToMa. XMMHYECKas CBA3b» https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O6001mIeHNEe 1 bubnmnoreka [JOK
CUCTEMAaTH3alus 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O600IICHHE 1 bu6nuoreka [IOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/00ad9ch?2
68 PesepBHblil ypok. O6001IeHNE 1 bubnuorexa [JOK
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cucTeMaTH3aIus 3HaHuI

https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
uudposbIe
Nenn/m | Tema ypoka Kontpoabubie | IlpakTHuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Ilepunonnueckuit 3akoH. [lepnonnueckas
bubmuoreka [JOK
1 cUCTEeMa XUMHUYECKUX 3iaeMeHToB /JI. W. 1
https://m.edsoo.ru/00adb59e
Menpaeneesa
3aKOHOMEPHOCTH B U3MEHEHNUHU CBOWCTB
2 XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubamorera LOK
P P https://m.edso00.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubmuotexa [{OK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMudeckon CBSI3U U THITHI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «IToBTOpEHUE U yriyOleHne 3HaHui 1 1
OCHOBHBIX Pa3/€J0B Kypca 8 Kiaccay
6 Krnaccudukamusi XaMUIeCKIX PEAKIUil 110 1 bu6nunoreka [JOK
Pa3IMYHBIM NPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHYECKOMN peaKkuu.
7 [ToHsiTHE O TOMOTE€HHBIX W I€TEPOrE€HHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakumsx
[TonsATHE 0 XMMHYECKOM PaBHOBECHUHU.
3 DakTOpBI, BIUAIOIINAE HA CKOPOCTh 1 bubnuoreka [IOK
XHMHYECKOW PEaKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOIO0 PaBHOBECHS
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9 OKHCITUTEITEHO-BOCCTAaHOBUTEIIHHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust IIEKTPOIIUTUYECKON JUCCOLUALUY. bubnuoreka [IOK
CunpHbIe U clla0bble ANEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHHS peaKIui brbmorexa OK

P peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBaHUM
12 B CBETE MPECTaBICHUIN 00 bubmorexa HOK
pea . https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JTUCCOITHAITIN
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
13 MPEeCTABICHUN 00 SIIEKTPOIUTHICCKOM bubmorexa LIOK
ped P https://m.edsoo.ru/00add8b2
JIUCCOIMAIAN
14 [ToHsaTHE O THAPOIN3E COICH bubmorera [IOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O60011eH1Ee U cucTeMaTu3a 3HaHHM
HICHHE H CHCTEMATHIAIIT SHar! https://m.edsoo.ru/00addd12

16 [Tpaktuueckas padora Ne 1. «Pemenue bubnuoreka [JOK
AKCIIEPUMEHTAJIBLHBIX 3a/1au» https://m.edsoo.ru/00addbfa
Kontponbnas pabota No2 o teme

17 «DIIEKTPOJIUTHIECKAS TUCCOIAAIIHS bubmorexa LIOK

P A HHALI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKLUU B paCTBOPaX»

18 OO01as xapaKTepuCTHKa rajJoreHoB. bubnmoreka [JOK
XUMHUYECKUE CBOMCTBA Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopon. CoasHast KUCIIOTa,

19 XI/IME‘IGCKI/IS CI[BOfICTBa MOTy4YCHHUE bubmorexa OK

> HOY ’ https://m.edso0o.ru/00ade104
MIPUMEHEHUE
20 [TpakTrueckas padora Ne 2 o Teme bu6nmoreka [JOK

«IToxyyeHue constHON KUCIOThI, U3yUEHHE

https://m.edsoo.ru/00ade348
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€€ CBOUCTB»

Brraucnenus no YPaBHCHUAM XUMHNYCCKUX

bu6mmoreka [JOK

21 peaKIuii, eciiv OIMH U3 PeareHTOB J1aH B https://m.edsoo.ru/00aded8s
U30BITKE
29 OO6m1as xapakTepucTruka 3J1eMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(UKAIIUU CEPBI.
23 HaXO)KI,)Z[CHI/Ie cephl I/I(beé coenHHeI:IHﬁ B bubmorexa HOK
’ https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBONCTBA CEephI
24 CepoBonopo, cTpoeHue, PU3nIecKue u bu6nunoreka [JOK
XUMUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTa,
25 bU3HYEeCKre U XUMHUYECKHIE CBONCTBA Bubnmorexa LTOK
’ https://m.edso0.ru/00adea28
MIpUMEHEHNE
XUMUYECKUE PEaKIMH, JIEKAIINE B OCHOBE
26 HPOMBIIIJIEHHOTO CII0C00a MOTyueHHs bubnuoreka [IOK
CEpHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIei Cpeabl COSTUHEHUSIMH CEPbI
97 Brruucnenue MaccoBoi 10U BBIXO/1a bubmuotexa [IOK
IIPOJYKTA peaKkIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThka 3J1eMeHTOB VA-
)8 rpymnibl. A30T, paclipOCTpaHEHHE B bubnunorexa [JOK
npupojie, Gu3NYeCcKue U XUMUYECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHak, ero GpuU3N4YecKre U XUMHUECKUE bubnuoreka [IOK
CBOICTBA, MOJTYyYECHUE U TPUMECHEHHUE https://m.edsoo.ru/00adf004
30 [TpaxTrueckas padora Ne 3 o Teme bubnuorexa LIOK

«HonyquI/Ie aMMHaKka, UI3y4CHUeC €ro

https://m.edso0.ru/00adf180
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CBOWCTB»

A3oTHas KUCIOTa, e€ pusnueckue u

bu6mmoreka [IOK

31
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHrEe HUTPATOB U COJIEH aMMOHHS
39 B KQ4e€CTBE MUHEPAIBHBIX YIOOPECHHIA. bubnmoreka [JOK
XHUMHUYECKOE 3arpA3HEHNE OKPYIKAIOIIEeH https://m.edso0.ru/00adf518
Cpelbl COeTMHCHUSIMH a30Ta
®ochop. Oxeun dhocdopa (V) u pochopnas
33 KHCIJIOTa, PU3HUECKUE M XUMHUCCKHUEC bubmorexa [TOK
L https://m.edso0.ru/00adf68a
CBOICTBa, MOJIyICHHE
Hcnons3oBanue GochaToB B KayecTBe
34 MUHEPATBHBIX YI00peHHi. 3arps3HeHne Bubmmorexa LIOK
PATIBHBIY YAODP 4P https://m.eds00.ru/00adfc20
MIPUPOHON cpenbl pochaTamu
35 Yraepon, pactipocTpaHeHHE B PUPOJIE, bubnmorexa [JOK
¢u3nyecKre U XUMHUYECKUE CBONCTBA https://m.edso0.ru/00adfd9c
Oxcupsl yraeposaa, ux Gu3ndecKue u
36 XUMUYECKHE CBOMCTBA. DKOJIOTUYECKUE bubmmoreka [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHIOM YTJIepO/Ia https://m.edsoo.ru/00adfebe
(Iv)
Bbu6mmoreka [JOK
37 VYronbHas KUCI0Ta U €€ CoNn
https://m.edso0.ru/00ae006¢
[Tpaktuueckas padota Ne 4 o Teme
38 "TTomy4yeHne yriIeKuciIoro raza bubamorexa [JOK
Y Y ) \ https://m.edsoo.ru/00ae027¢e
KauecTBeHHas peakius Ha KapOOHAT-HOH
[TepBoHauanbpHBIE MOHATHS 00
39 OpraHWYEeCKHUX BEIECTBAX KAK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054e
COEJIMHEHUSX yTiepoaa
40 Kpemnunii u ero coenuueHus bubnmoreka [JOK
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[TpaxTrueckas padorta Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe

https://m.edso0.ru/00ae080a

bu6mmorexa [IOK

41
«BakHeime HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUD
Kontponbnas pabota Ne3 mo teme Eub OK

. oTeKa
42 «Baxkneiiire HeMeTaJIbl U UX nbmorexa I
https://m.edso0.ru/00ae0el8
COEIMHCHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX

43 3JIEMEHTOB — METaJUI0B. MeTaynyeckas bubmuoreka [JOK
CBSI3b U METaJUIMYECKasi KPUCTATUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3n4eCcKre CBOMCTBA METAJIJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB. BuG 1OK

. . HOIHOTEKA
44 DIIEKTPOXUMUYECCKUN P HAPSKCHHH
https://m.edso0.ru/00ae1156
METAJLIOB
OO611me crocoObl MoTyYeHUs] METaILIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bu6mmorexa [IOK
XUMHYECKHUX PEaKIUid, €CJIU OJUH U3 https://m.edsoo.ru/00ael1156
pPEareHTOB COJCPIKHUT MPUMECH

Bbubmnoreka IIOK

46 [TonsiTue 0 KOpPpPO3UU METAIIOB nommorexa I
https://m.eds00.ru/00ae1278
bu6mmoreka [JOK

47 €JIOYHBIE METAIbI
= https://m.edso0.ru/00ae14b2

bubmuoreka IIOK

48 OKcubl ¥ THAPOKCUIBI HATPUS U KaJTHS 1

https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3EMENBHBIE METAIUIBI — KAJIBLIMU U bu6nuoreka [IOK
Marsaui https://m.edsoo.ru/00ael15e8

. bubmuoreka IIOK

50 Baxueiinme coetMHEHNS KaJIbIIU 1

https://m.edsoo.ru/00ael5e8
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51

O0001IeHNE U cCUCTEMATH3aIs 3HAHUI

52 JKécTkocTh BOIBI M CIIOCOOBI €€ yCTpaHEHUS bubnnorexa [IOK
yerp https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOIBI M METOLBI €6 bubmmorexa [OK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuoreka [JOK
54 AmroMuHuR
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe cBOWCTBA OKCUAA U bubmmoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubanoreka [IOK
56 Kemneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, ruapokcuasl u conu xenesa (1) u bubmuoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001eHne U cUCTEMAaTH3ALMS 3HAHUI
[Tpaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a1a4 10 TEME bubmorexa LIOK
P " A https://m.edsoo.ru/00ae3de8
«Bakueiinme MeTauIBl U X COETUHEHUSD)
BbIuuciieHust mo ypaBHEHUSIM XUMHUYCSCKUX
C€aKIMi, eCI OJUH U3 peareHToB JaH B
60 §36LITK6 WU COIE )KI/ITIj'I AMECH bubmorexa LIOK
AP N p ' https://m.edso00.ru/00ae1750
BrruncieHus MaccoBOil JOIH BBIXOA
MPOYKTa peakiuu
61 O000menne ¥ cucTeMaTH3alHs 3HAHUI
62 KonTtponbnas padota Ne4 o reme
«Bakueiime MeTauIbl U X COEAUHEHUSD)
63 BeniectBa u Mmatepualibl B IOBCEIHEBHOM bu6mmoreka [JOK

JKHU3HHU 4YCJIOBCKaA

https://m.edsoo.ru/00ae3f50
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64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH 1 bubnmnoreka [JOK
cpenbl https://m.eds00.ru/00ae4270
65 Ponp xuMuM B pelieHnn SKOJI0THYECKUX 1 bubnuoreka [IOK
npobemM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001meHIE 1 1 bubnmoreka [JOK
CHUCTEeMaTH3alusl 3HAaHUN https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O00011eHNE U 1 bu6morexa [IOK
CUCTEMAaTHU3aLMs 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eH1E 1 1 bubnmorexa [JOK
cucTeMaTH3aInsI 3HaHUN https://m.edsoo.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68



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-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIUIS1 YYEHUKA

* Xumusi, 8 kiacce/ I'abpuensia O.C., Octpoymon U.I'., Cnagkos C.A.,
AxnonepHoe obmectBo «M3narenscTBo «IIpocBemienue»

* Xumus, 9 kimacce/ IN'abpuensa O.C., Octpoymos N.I'., Cnaakxos C.A.,
AknmonepHoe obmectBo «M3narenscTBo «IIpocBemenues

tabaunel: [lepuoandeckas cucteMa xumuueckux snemeHToB J1. V1. Menpeneena,
Ta0JIUIIa PACTBOPUMOCTH, FICKTPOXUMUYCSCKUIN P HAIIPSHKECHUS METAJJIOB

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. O.C. T'abpuensu, I1.LH. bepeskun KoHTposibHBIE M NMPOBEPOYHBIC PAOOTHI 1O
xumuu 9 knacc, M.:JIpoda, 2014

2. U.I'. Xomuenko Pemrenne 3amau mo xumun 8-11 kmacc, M.:HoBas Bomna 13n
Ymepenkos, 2010

3. ML.IO. T'opkosenko Iloypounsie pa3pabotku no xumuu 9 ximacc k YMK O.C.
INabpuensa M.:Jlpoda «Bako» 2013

4. H.IT Tpoerybosa Iloypounsie paspadotku mo xumuu 9 wimacc k YMK O.C.

INabpuensa M.:/Ipoda «Bako» 2018
5. M.A. Pg60B Tectsl mo xumun. 9 knacc M.: U3na. Dx3amen, 2016

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/



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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