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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepanbHOl paboyelt 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
oOy4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE MPEIMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKAHMUS, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEel  O0yualoluXcs, OINpeAeNseT BO3MOXKHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTEIbHOM
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
y4e0HOTO CO/IepKaHUSI.

3HaHWE XHWMHH CIYXUT OCHOBOW Il (OPMHPOBAHHS MHUPOBO33PCHUS
oOyyJaronierocsi, €ero NnpejacTaBiIeHU O MaTEpPUATbHOM E€JUHCTBE MHpa, BaXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOIO Pa3BUTHUSI UYEJIOBEUYECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
NUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumun:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUsI KyIbTYpPbl JUMYHOCTH, €€ 001Iel U (QYHKIIMOHATBHONW IPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITEJIBHOW  Y4eOHOW JIEesTeNbHOCTH,
IKCIIEPUMEHTAIILHBIX M HCCIIEIOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOHECCUOHAIIBHOU JIESITEIbHOCTH;

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 OTPaXXKEHHEM 0a30BOM HAYKU XMMUU HA ONPENEIEHHOM dTane eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIMMHCS CHUCTEMBI IEPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB
HEOPraHUYECKOM XHUMHM U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSATUM
OPraHUYECKOM XUMUH.

CtpykTypa cofepKaHus MpOorpaMMbl 10 XHUMUK C(OpMHpOBaHA HAa OCHOBE
CHUCTEMHOTO Mojxoja K e€ uzyueHuro. CojliepaHue CKIIAJbIBACTCS U3 CUCTEMBbI
MOHSATUN O XUMHUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMbI TOHSITHA O XMMHUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYpPHO OpraHW30BaHbl [0 MPHUHITUITY
MOCJICIOBATEILHOIO PAa3BUTHUS 3HAHWM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUMN
Pa3HOrO 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 PACCMATPUBAIOTCA HA OCHOBE OAMIIMPUYECKHU
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 XUMHUU  CIIOCOOCTBYET  (hDOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUUYECKOW COCTaBIIAIONICH HAYyYHON KapTHHBI MUpPa B JIOTUKE
€€ CHCTEMHOM MPUPOIbI, LEHHOCTHOIO OTHOIIEHHUS K HAyYHOMY 3HAHHUIO U
METO/IaM TO3HAaHUS B Hayke. M3ydueHrne XuMHU NOPOUCXOIUT C MHPUBICUYCHUEM
3HAHUW W3 paHee U3YUCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyXKarolui MuUpy,
«buomnorus. 5—7 knacce» n «DPusznka. 7 Kinaccy.

[Ipy w3ydYeHHMH XUMHH MPOUCXOJAUT (OPMHUPOBAHWE 3HAHWUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYPHI.
3ajgadya ydeOHOro mpeaMera COCTOUT B (OPMUPOBAHWU CUCTEMbl XHMHUYECKHX
3HAHUH — BaKHEWIMX (haKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUSCKHUX IOJIOKESHHM,
JOCTYITHBIX OOOOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3bIKa HAYKH, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS MPH HM3YYEHWU BELIECTB U
XUMHUYECKUX PEAKUUH, B (DOPMUPOBAHUM U PAa3BUTUU MO3HABATENIbHBIX YMEHHUHN 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
3Ha4Y€HUE MPUOOPENTH TaKue LEeIH, KaK:

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

—  HampaBJICHHOCTh OOy4YeHUsT HA  CHCTEMaTHYECKOEe MPUOOIIECHHE
o0yJaronmMxcsi K CaMOCTOSATENIbHON IT03HABATEIBHON JIE€ATEIbHOCTH, HAay4YHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneyeHne yCciaoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00yYarOIUMUCS
OTbITAa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJOB JACSATEIBHOCTH;

— (QopmupoBanue oOmeld QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCIE YMEHUW OOBACHATH U OLICHUBATh SIBJICHUSA
OKPY>KaIOLIEr0 MHpA, UCIOJb3Ys 3HAHUS U ONBIT, MOJYYEHHBbIE NMPU U3YUYEHUU
XUMUHU, TPUMEHSATh UX TpPU pPElIeHUd MpoOdjieM B TMOBCETHEBHOM KU3HU U
TPYAOBOU JIESITEIBHOCTH;

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

— pa3BUTHE MOTHBALMK K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO M
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUis M HAmpaBIEHHOCTU AajbHEHIIEro
o0yueHus.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX JUISI W3Y4YEHUs XUMHUU Ha YpPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



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. [loHATHE O MeTomax Mmo3HaHWs B XMMHUH. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

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

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

KomnuectBo BemecTBa. Mosb. MonsipHast Mmacca. B3auMocBsi3p KOIM4ECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHMI[ BemlecTBa. Pacuérel mo Qopmyrnam
XUMHAYECKUX 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 JIA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JJabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U ONMUCAHUE
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 MTPOBOJIOKH, B3aUMO/JICHCTBUE Meja C KUCIOTOM) SIBIICHUM, HAOII0ICHUE U
OMHUCaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe T'MAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Y4YEHHE CIOCOOOB Pa3JEeeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (UIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MTOBAPEHHOU
coiv, HaOJIOJIEHUE U  OINHCAaHHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJENIEH MOJIEKYII
(IIapocTepKHEBBIX).

BaxHeilne npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — sneMeHT U mpocToe
BemecTBO. Haxoknmenue kucimopoma B Tpupoje, (U3MYECKHE U XUMHYECKUE
cBoiictBa (peakiuu rtopenus). Oxcuabl. IIpumenenune kuciopoaa. CrocoObl



MOJIYYeHHUSI KHUCIOpoJa B JabopaTopuud 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, yCUJICHHE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonspHbiii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHUSIM.

®dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacepiieHHble ¥ HEHACBIIEHHBIE PACcTBOPBL. PacTBOPUMOCTH BENIECTB B BOJE.
MaccoBasi 10415 BellleCTBa B pacTBOpE. XMMHUUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Posie pacTBOpOB B mpupoje M B KU3HU 4enoBeKa. KpyroBopot BOAbI B IpUpOAE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Du3nYecKne W XUMUYECKUC
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

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

Kucnorel. Knaccuduxamnus kucior. Homenknarypa kuciot. dusnueckue u
XAMUYECKHE CcBoMCTBAa KucJIoT. Psan aktuBHoctm MetayuioB H. H. bekerona.
[TosmmyyeHnne Kucnor.

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

I'enernueckas cBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COETUHEHHUIM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIMPEECIICHUE COAECPKAHUS KUCIOPOAa B BO3AYyXE, MOJyUECHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpEeKpalieHus TOpeHus (MmoXapa), O3HAKOMJIEHHE ¢ oOpas3lamMu OKCHAOB U
OMHUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpAHME, pACIO3HABAHHE U U3yUYCHHUE
CBOMCTB BojOpojaa (ropeHue), B3auMojeicTBre Bojgopoaa ¢ okcuaoMm meau (I1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOEHHOCTEH pPacTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MAaCCOBOM JI0JIEM pAaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHUCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaiblMeM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3OB HEOPTraHWYECKUX BEIIECTB PA3MYHBIX KIACCOB,
HaOJII0/ICHNEe U3MEHEHUS OKPACKW MHJIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeETajulaMHd, pPEeakUWil HeUTpaln3alud, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METajla APYTMM K3 pacTBOpa COJIA, PEIICHUE
SKCIIEPUMEHTANBHBIX 3a7a4 N0 TeMe «BaxHelmme Kiacchbl HEOPraHUYECKUX
COCIMHEHUN.

[Hepuognueckuit 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jemeHToB JI. U. MenaeneeBa. CtpoeHue aTroMoB. XHMHYECKAsl CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKK KJacCU(PUKAIIMM XUMHYECKUX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEPHBIE OKCUIBI
Y TUJIPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  Koporkomepuonnas W JJIUHHONEpUOAHAs  (HOPMBI
[Tepuonnueckoit cucreMbl xumMuueckux diemeHToB JI. M. MenaeneeBa. [lepuoasl
U rpynnbl. Duzndeckuil CMBICI NOPSAKOBOIO HOMEpA, HOMEpPOB Iiepuoaa Hu
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JO0YEeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
ITepnoanyeckonr cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoguueckont cucreme /. . 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 Hayku W npakTuku. . V. MeHupeneeB — yd€HbIM U
rpakIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJIipHAsT W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Ipouecchl OKMcIIeHHs] M BOCCTaHOBIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4yeHue oO0pa3loB BEIIECTB METAUIOB U HEMETAUIOB, B3aUMOJIEHCTBUE
TUAPOKCUJA LHMHKAa C pPACTBOpPAMHU KHUCIOT M WIEIOYEH, MPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMI
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHUS).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O IIUKJIA.

OO0mre ecTecTBEHHO--HAYYHBIC MMOHATHS: HayYHBIM (haKT, TUIIOTe3a, TEOpHs,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusnka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYyJa, AJICKTPUUYSCKUN 3apsl, BEIISCTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBO M XMMHUYeCKasl peaKkuusi

[Tepuoanueckuit 3akoH. [leprnoanueckas cuCcTeEMa XMMAYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aTroMOB. 3aKOHOMEPHOCTH B HM3MEHECHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KaJlblUsi M UX
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHYECKOW CBS3U. THIBI KPUCTALIMYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TeHETUYECKasl CBA3b HECOPTaHMYECKUX BEILIECTB.

Kimaccudukanuss XMMUYECKUX PEaKIIUi MO Pa3IMYHBIM MPHU3HAKaM (110 YUCTY
¥ COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIICCTB, MO TEIIOBOMY 3(deKTy, o
W3MEHEHUIO CTENEeHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHYCCKHEC
YPaBHEHHSL.

[lonsiTe O ckopocTHM XuMUYecKod peakuuu. lloHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOT€HHBIX M IeTepPOTeHHBIX
peakuusix. [Tousatue o karanmse. [ToHsiTue 0 XUMHYECKOM paBHOBecuu. DakTopBkl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE  pEaKIMU,  AJICKTPOHHBIM  OaslaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKInu. CocrtaBiieHnue ypaBHEHUM



OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIWil C HUCIOJb30BAaHUEM  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 CioBUs MPOTEKaHUS PEaKIMil 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:

O3HAKOMJICHUE C MOJCJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYEeCKUX
BEIIECTB — METAIJIOB W HEeMeTasioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS pa3IUUHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOTHOCTH
pacTBOpOB BEHIECTB, MpolLEecca AUCCOUMALNM KHCIOT, WLIEI0Yed M COoJel
(BO3MOKHO  HCHOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUsT  peakluuii HOHHOro oOMeHa
(oOpazoBaHue oOcanaka, BBIJCICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIbBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu paszioKEeHHs, COSTUHEHHU), PACITIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJibl 1 MX COeIMHEHUS

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBME C METaUlaMH, HEMETaUlaMH, IIeJI04aMH). XJIOPOBOAOPO/I.
ConsiHast KHUCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHE, NMpumeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHW3M YeJOBeKa. BaxHeWmme XJIOopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeneHu okucieHus. CTpoeHne M (PU3MyYecKue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJA U CePhl. AJIIOTPONHbBIE MOAUPUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBomopoJ, cTpoeHue, (GU3HYECKUe U
XUMHUYecKue cBorcTBa. OKCUABI cepbl KaK MPEACTABUTENIN 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 KucaoTbl. Coau CEpHON KUCIIOTHI, KAUECTBEHHAsI PEaKIus Ha



cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpeapl COCAMHCHHSMHU CEpbl (KHUCIOTHBIC TOXKIIH,
3arps3HEHHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPAICHUS.

O6mras xapaktepuctuka 35eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKHUCICHMs. A30T, PaclpOCTpPaHEHHE B MPHUPOJIE,
duszndecKue 1 XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero
bu3HYecKue 1 XUMHUYCECKHIE CBOMCTBA, TOJydeHUE B MpuMeHeHune. Com aMMOHWS,
uX (U3NYEeCcKue U XMMUYECKHEe CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCIJIOTa, €€ TMoJydeHue, (QU3MYEeCKUe U XUMHYECCKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcmonp30BaHWEe HUTPATOB M COJNEH aMMOHHUS B KayeCTBE MHMHEPATbHBIX
yno0peHnil. XuMrU4YecKkoe 3arps3HeHUe OKPYKAIOIIeH Cpellbl COSAMHEHHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, NOouBbl W BoaoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, pu3MIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyyenue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mras xapakrtepuctuka 31aeMeHTOB |V A-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEPHBIE  CTCMCHW  OKWUCICHHUSA.  YTJIEpOJ,  aUIOTPOITHBIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B NpHUpojae, (PHU3MYEeCKHe U XUMHYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoja, ux
du3ndecKkue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTAHU3MBI,
MOJIYYCHUE W TPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0aJbHOrO TOTEIJICHUS KJIMMaTa, HapHUKOBBIM
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
NMoJlydeHNue W mnpuMeHeHne. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnons3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIICHHOCTH U CEIbCKOM
XO3SIICTBE.

[TepBoHavyaIbHBIC TOHATHS 00 OPTaHUYECKHUX BEMIECTBAX KaK O COCTMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTAaHOJI, TJIUIIEPUH, YKCYCHAsI KACIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
poid B OKW3HM 4eJOBEKa. MaTepualbHOE €IMHCTBO OPTaHUYECKUX U
HEOPTraHUYECKUX COEJIMHEHU.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, IMOJIy4YEHUE U
npuMenenue. CoequHenus: kpeMHusi B mnpupone. OOiue mnpeacraBieHus 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
CTPOUTEIIBHBIX MATEPUAIIOB B IIOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

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 ¢ oOpa3uaMu XJOpUAOB (TaJIOTEHUJOB), O3HAKOMIIEHHUE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpolecca OOyIJIMBaHUs caxapa Ioj JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOM PeaKIMu Ha CyJbdat-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEpHUAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHUM, MoJydeHue,
coOupaHue, pacrno3HaBaHME€ M U3YYCHHUE CBOWCTB aMMHUakKa, MpPOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH W U3ydeHHEe MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEVCTBUE KOHIIEHTPUPOBAHHOU a30THOU KUCJIOTHI C MEBIO
(BO3MOKHO UCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), U3y4YCHHE MoOJeNen
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTHBOras3a, MojydeHHe, cOOMpaHue, paclo3HaBaHUE U U3yYEHUE
CBOMCTB YTJIEKUCIIOTO ra3a, MPOBEICHUE KAaUYeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a1a4 1o teMe «BaxkHenlne HEMETAIUIBl U UX COCTUHEHUSD).

MeTaJuibl 1 X COeIMHEHUS

OOuras xapakTepucTHKa XMMUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux TmnonoxeHus B Ilepmoamyeckon cucreMe XuMmudeckux daeMeHtoB [l M.
MenpneneeBa u crpoeHuss aTroMoB. CTpoeHHE MeTauioB. Meramnuyeckas CBs3b U
METAJUIMYECKas] ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
cnocoObl Mody4yeHuss MeTamioB. [IoHsATHE O KOpPpO3UHM METaIOB, OCHOBHbBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTaib, YyryH, IIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIIEHHOCTH.

[I{erounble MeTauibl: NONOXKEHHE B [leproanueckon cucTteMe XMMUYECKHUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
dusznyeckre U XUMHUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaimus). OKCUIIbl 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, HaX0XJIeHHE B nIpupoie. PU3nyeckue 1 XMMUYECKUE CBOKMCTBA MarHus
U Kanblus. BaxHeliume coequHeHHs Kbl (OKCHUI, THIPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoOeHUE aToma, HaxOoxJeHHEe B npupone. duszndeckue u
XUMUYECKHE CBOWMCTBA aTlOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U THPOKCH]IA
AJTFOMUHMUSL.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xkeme3a. OKCuIbl, rTuipokcuibl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C oO0pa3llaMd METAJUIOB M CIUIaBOB, UX (PU3NUECKUMHU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIB30BaHNE BHJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSA OKCHJIA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXXHO  HCMOJIb30BAaHWE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa MOHBI: MarHWs, KaJblUsl, AIIOMUHUS, LIMHKA, >Kelie3a
(1) u xene3a (1), mequ (1), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHJIA aTIOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJ1a4 10 TeMe «Baxkueime
METaJUIbl U KX COEUHEHUS.

XuMuUS ¥ OKpY:Kalas cpeaa

BemectBa u Marepuanbl B MOBCEAHEBHOM XU3HU 4YesloBeka. be3omnacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMUUYECKUX peakiuii B ObITy. [lepBas momoinp mpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KawImiel cpeinl (MmpeaeiabHasi TomyCcTuMast
KOHIIeHTpalus BemecTs, ganee — [1/IK). Ponb xuMun B pemeHun 3K0JI0TrHYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

U3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmuie ceasu



Peanuzamnus MeXnpeaMeTHBIX CBS3€H NMpU M3YYCHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIONb30BaHUE KaK OOIMX ECTECTBEHHO-HAYUYHBIX
MOHATHH, TaK W TOHATHH, ABJSIOMUXCS CUCTEMHBIMH JJII OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC MOHATHS: HAY4YHBIM (pakT, THUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KIacCHU(PUKAIUS, TIEePUOAUIHOCTh, HAOIIOIEHNUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, W3MEPCHHE, MOJIEIb, SBJICHHUE, ITapHUKOBBIN
3¢ dexT, TEXHOIOTHsI, MAaTEPHAIIBI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIH],
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, DJCKTPUYCCKUN 3apsii, MPOBOJIHHKH,
MOJIYITPOBOJTHUKH,  JUDJCKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAITMYCCKAs
peméTKa, CruiaBbl, (U3MYECKUE BEIWYUHBI, SIUHUIIBI W3MEPEHHS, KOCMHUUYECKOE
IPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJTHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
ya00peHusl, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIICCTRA.

I'eorpadus: armocdepa, tumpochepa, MHUHEpATBI, TOPHBIE TOPOJIBI,
MOJIC3HBIE UCKOITaeMbIe, TOTLTUBO, BOJIHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJie OOYyYEHHS XMMUU B €JIMHCTBE y4eOHOW H
BOCIIUTATEIIbHON JEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNCKUMHU
COLUHUOKYJIBTYPHBIMA M JYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMUA, NPUHATHIMU B
oO1ecTBe MpaBUjIaMd M HOpPMaMU TOBEACHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTO3HAHUs1, CAMOPA3BUTHUS U COLIMAIU3AIUN O0YYAIOIINXCS.

JIndHOCTHBIE  PE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOACTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAMN U
pacIIMpEeHneE OIbITa AESTEIbHOCTH 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
COBPEMEHHOr0 00I1IeCTBa, CIOCOOHOCTU BJaJETh JOCTOBEPHOM HHQpOpManuenr o
IIEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEJCTABICHUSI O COLMAIBHBIX HOPMax M MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIIEHUHN B KOJIJIEKTHBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIENOBATEIILCKOM, TBOPYECKOW W JPYTHX  BHJAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM JEATENBbHOCTH MPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBIMOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOECKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpOLIECCE€ OTOM Y4eOHOM eATENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIOBEJCHHE U IIOCTYIIKM CBOHUX TOBApHUILEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBJISIOLINE
OCHOBY /ISl TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MHUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOTHOM CPEJION, O POJIM XUMUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0/IaeMBIX IPOIECCOB U SBJICHUMH,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YUTATEIHCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M TO3HAHWIO, JH00O03HATENbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKW3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 3J0pOBBIA 00pa3 »KU3HH, OCO3HAHHME IMOCIEACTBUI U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJMMOCTH COOJIOJICHUSI TpaBWwil O€30MacHOCTH MpH  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TPpy10BOr0 BOCIIUTAHHUS:

MHTEpEC K MPAKTUUYECKOMY M3YyYEHHIO Tpodeccuil u Tpya pa3inyHOro poja,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW MO XUMHH, OCO3HAHHBIM BBIOOP
WHIUBUTYJIbHON TPAGKTOPUU MPOAODKCHUS 00pa3oBaHUs C YIETOM JIMIHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJallTUPOBATHCS B MPOPECCUOHATBHOMN CPELE;

6) 9K0JI0rM4€eCKOro BOCIUTAHMA:

AKOJIOTMYECKH LEJIecO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUs, MTOHUMAaHKUE IEHHOCTU 3/I0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEEHUS ITPU padoTe C BEIIECTBAMU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIMX 3/I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy4aeMble MPH M3YYCHUH XWUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOIHONU CPEAOU, ISl ITOBBILICHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTHYECKUX TMPOOJIEM M IMyTel HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUH,
9KOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJCTBOBATbCS UM B I0O3HABATENIbHOM,
KOMMYHHUKATUBHOW U COLMAIIBHOMN TTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX pe3yJbTAaTOB BBIACISAIOT 3HAYUMBIC TS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUHM M3 ATUX MNPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IIEJIOCTHON



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATUBHBIE, DPETYISITUBHBIE), KOTOpblE oOecneynBaroT (OPMHPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HaHWI: PacCKPBIBATh CMBICT XMMHUYECKUX TOHSTHH (BBIIETSATH MX XapaKTEPHBIC
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KpUTEpUH JJIs1 KJIacCU(PUKAIIMU XUMHYECKUX BEIIECTB M XUMHUYECKHX PEaKIIHil,
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,
peoOpa3oBEIBATh MIMPOKO MPUMEHIEMBIE B XUMHUHA MOJICIbHBIC TTPEICTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIUu — MPU PEHICHUH Yy4eOHO-TTI03HABATENbHBIX 33/1a4, ¢ YUYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOILME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U U
NPOTUBOPEYHS B U3yUaeMbIX IIPOLIECCAX U SBJICHUSIX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

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

npUOOpPETeHNE OMbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEICHHUIO
YUYEHHUYECKUX HKCIIEPUMEHTOB, YyMEHUE HaOMromaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 MpoJIeTaHHOM paboTe.

Pabora ¢ unpopmaumeit:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HH(MOPMAIIUIO
Pa3IUYHBIX BUIOB U (HOPM MpEe/CTABICHUS, MOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKH 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 33Ja4 ONPEEIEHHOr0 TUIIA, TPUOOPETEHHUE OMNBITA B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WTIOCTPUPOBATh pEIIaeMble 3aJaud HECJIO0XHBIMU CXEMaMH, JuarpaMmMmaMu,
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 HAa COCTOSIHME OKpYXKaroulel MNpUupoaHON
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;

YMEHHsSI  TPEACTaBIsATh  MOJYYCHHBIE  PE3yJbTaThl  IO3HABATENbHOM
NEeATENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeNaTh MpPe3eHTAINI0
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEHUS Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOU
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  ACATENbHOCTH  MPU  PELICHUHU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpPEICICHHE KPHUTEPUEB 110 OLIEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U APYyTHeE).

PeryisiTuBHbIE YHMBepcajbHbIe YUeOHbIe 1elCTBUSA:

YMEHUE CaMOCTOSITENIBHO OMNPENEATh LENH JESITEIbHOCTH, IUIAHWPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh HanoOoiee Y(PPeKTUBHBIC CIIOCOOBI pelIeHUs] YUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
NOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYUYEHHOI'O pe3yjbTaTa 3asBICHHOW IIeJId, YMEHUeE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJiIaracMble B YCJIOBUH 3aJJaHUM.

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  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,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi J10J1s XMMUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJ], KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBLHOCTb, CTEMEHb
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,
WOHHAs CBs3b, MOH, KaTMOH, aHUOH, PAacTBOpP, MaccoBas JI0Jsl BEIECTBa
(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 ONpEAENATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMmbIica Ilepuonnueckoro 3akona JI. W. Menaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTaJipo;

e OMNWCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢dopmy Ilepuoanueckoit
CUCTEMBbl XHMMHMYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIAaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnma (b-rpymma)», mansie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xxumudeckux »dyemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHUSI 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
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOTO »JJeMeHTa 1o ¢opmylie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHATh OCHOBHBIE OINEpPALMM MBICIUTEIBHON JNEATEIbBHOCTH — aHalu3
U CHHTE3, CpaBHEHHE, 0000IIEHHE, CHCTEMAaTH3aIlI0, KIAaCCH(PHUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB U XHUMHUYECKUX pPEaKUUM, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

cieioBaTh ~ IpaBWJaM  MOJB30BaHUS ~ XMMHYECKOM  TOCyJAOW U
7abopaTOpHBIM 00OpY/IOBAaHHEM, a TaKXKe TMpaBUJiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB € ONPENECIEHHOW MAacCOBOW JOJIEH PACTBOPEHHOTO BELIECTBA,
IJJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIiO3HaBaHHIO PACTBOPOB LIEIOUYEH U KUCIOT C MMOMOIIBI0 UHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonmy oOyuenus B 9 Kkiacce npeaMeTHbie pe3ybTaThl HA 6a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

pPacKpbIBaTh CMBICH OCHOBHBIX XWUMHYECKHMX NOHATHUN: XWMHYECKHAU
AIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKkius, XUMUYECKas CBSA3b, TEIJIOBOU 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTHUYECKAS] HUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTalu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us MEeTaljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEeaKUHUH, TMPEAeTbHO JTOMyCTHUMAas
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;

OTpPENENATh BAJICHTHOCTb U CTENIEHb OKUCICHHUS! XMMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIIMHEHMUSIX, 3apsj MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUM, THUIl KPUCTAILUIMNYECKON
PELIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHWMaHHWE: OIKUCHIBaTh W XapaKTepU30BaAThH
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manbsie U OOJbIIME TEPUOABI, COOTHOCUTH
0003HAauEHUsA, KOTOpPbIE MMEIOTCS B TNEPUOJUYECKON Taldmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XHUMHUYECKHUX
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 IEPUOJIOB U TIaBHBIX MOATPYMIl C YYETOM CTPOEHUS HX
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
XHMHYECKUX AJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME W creuupuueckue XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJISITh  YPaBHEHHUS JJIEKTPOJUTUYECKON AMCCOLUMALMUA  KHUCIIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIC YPAaBHEHUS PEAKIIMI HOHHOTO



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

BBIUHCIIATh OTHOCHUTEIbHYIO MOJICKYJISPHYIO W  MOJIAPHYIO MAacCChI
BCII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 1o Gdopmyie
COEMHEHH S, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOAMUTH PACUETHI
110 YPAaBHCHHUIO XUMHYCCKOU PEaKIINH;

coONoaTh  MpaBWiia  TOJB30BAHUA  XMMHUYECKOW  TMOCYAOW U
nabopaTopHbIM  O0OpY/IOBaHMEM, a TaKXe mpaBuWiia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMPAHMIO
ra3o00pa3HbIX BEIIECTB (AMMHAKA U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHA-, OPOMHUI-,
uoaua-, kKapOoHat-, docdar-, cuwiIMKar-, Ccyiabdar-, THIPOKCHUI-HOHBI,
KaTMOHBl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMH MBICTUTEIBHON EATCTLHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, O0OOOIIEHHE, CHUCTEMAaTU3allNI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJAbl TIO3HAHUS —
HaONIOZICHUE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

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.edso0.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 bubnnorexa [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
Bognopona.Ilonstue o kuciorax bu6nmorexa [IOK
2.2 8 1
U COJISIX https://m.edsoo0.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 3axon u [lepuoguveckasi cucrema xummuyeckunx 31emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu



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-esa. CTpoeHue aroma
XuMu4yeckast CBA3b. BuG 10K
HOINOTEKA
2 -
3 OrucurebHo 8 https://m.edsoo.ru/7f41837¢
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¢
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 DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Kourpoabubie | IIpakTuyeckue (mupp )
NpOrpaMMbl Bcero o0Opa3oBaTeJIbHbIE
padoTbI padoTbl
pecypchbl
Pa3neu 1. BemecTBo 1 XuMHUYecKHe peakiiuu
11 [ToBTOpenue u yriyoaeHne 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIesIoB Kypca 8 Kkiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIEKTPONIUTHYECKAS JUCCOLIMALIMSL. 8 1 1 bu6nuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Paznea 2. HemeTanibl M MX cOeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [JOK
' 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
COCIIMHEHUS
OOm1ast XxapakKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 1 bubmmorexa [JOK
' PYHIbL ’ P https://m.edsoo.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
1 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 ITOK
’ 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




HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontpoabnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTesibHbIE
padoTsbI padoThbI
pecypchl

1 [Ipenmet xumuun. Pone XuMuu B :KU3HU 1 bubmuorexa [JOK
yeJioBeKa. Tea U BelecTna https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAX MO3HAHUSA B XUMUHU 1 bubmorexa IOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuia paGoTsl
3 B 1a0OpaTOPHH U MPUEMBI OOpaIICHHS C 1 bubmorexa IOK
patTop P patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM)

4 YucTtele BemecTBa H cMecH. CriocoObl 1 bubmuorexa [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2 «Pa3nenenue

5 cMecell (Ha mpuMepe OYMCTKY TTOBAPEHHOM 1 bubmorexa IOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
6 A 1
TOMBT M MOJICKYIIHL https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE dTIEMEHTHI. 3HAKHU (CUMBOJIBI) 1 bubnmoreka [JOK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIC BEIIECTBA 1 bubmorera [JOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa IOK

YIp Y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIIECTB. 1 bu6mmoreka [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

Xumunueckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHocuTeNnbHaAs aTOMHas Macca.

bu6mmorexa [IOK

11
OTtHOcuTENbHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10 XUMAYECKOTO DJIEMEHTA B bu6mmnoreka [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemectBa. Mosnb. MossipHas bubmuotexa [IOK
macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SBJICHUS. bubmuoreka [JOK
XuMu4deckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciioBUs NPOTEKAHUS bu6mmorexa [IOK
XUMHUYECKUX PEAKU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsl MacChl BEILIECTB. bubnmnoreka [JOK
XVAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus KkoaM4uecTBa, MacChl BEIIECTBA MO bu6mmorexa [IOK
YPABHEHUSAM XUMUYECKUX PEAKLIMI https://m.edso0.ru/ff0d5708
Knaccudukamnms XuMrUaecKux peakiuit
18 (coe I/IHq;HI/IHH a3JI0KSHUS 3a1\lZe eIII{I/m bubnmorexa [JOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHMKIoneauct. O600IIeHNE 1 bubmorexa OK
H AHCT. . https://m.edso00.ru/ff0d40c4
CHUCTEMaTU3aIus 3HAHUI
20 Konrtponbnas padora Nel no reme «Bermecta bu6nuorexa [IOK
U XUMUYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Boznyx — cMmeck razos. CocTtaB Bo3ayxa.
21 Kucnopon — aneMeHT U IpocToe BelecTBO bubamorexa [JOK
poA P - ’ https://m.edsoo.ru/ff0d448e
O30H
22 du3nvecKre 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK



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 (peaKIui OKUCIICHHS, TOPCHHE).
ITousTre 06 okcumax

https://m.edsoo.ru/ff0d4614

CnocoObl MOJIYUCHUA KHUCJIO0PpOaa B

bubmuorexa [{OK

23 0 .
J1400PATOPHH 1 HPOMBIIDIEHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TemmoBoii 3 PEeKT XUMHUYSCKOM PEaKIIUH,
24 TIOHSITHE O T(i)q)MOXI/IMI/I‘-IeCKOM paBH;IHI/II/I bubmmorexa [JOK
P i ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEAKITUIX
TormnmmBo (HeTh, yroas U MeTaH).
25 3arps3HeHue BO3/IyXa, CIIOCOObI €T0 bubamorexa [JOK
P AV, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
ITpakTryeckas padora Ne 3 o Teme
26 «ITonydenne u coOupaHue Kucaopoaa bubmorexa TOK
y P poAd, https://m.edsoo.ru/ff0d4ae2
H3YYCHHE €TI0 CBOMCTBY»
97 Bomopon — aneMeHT 1 mpocToe BEIIECTBO. bu6nunorexa [IOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 duznyeckre 1 XUMHYECKHE CBOMCTBA bubmmoreka [JOK
Bosopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 IT
OFUITHE O KHCHOTAX 1 coMLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mosTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITonmy4yenne u cobupanue BoAopoaa bubnmorexa [JOK
Y N p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
N bu6mmoreka [IOK
32 M i 00 .3 A
OIIPHENL OUBEM TE30B. JAROH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brruucnenust 00b€ma, KOTU4eCcTBa BEIIECTBA bubnmoreka [JOK



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 I10 €ro U3BECTHOMY KOJIHYECTBY
BEIIECTBA WIH 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra3oB M0 ypaBHEHUIO

bubmuorexa [{OK

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX
peatht o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusndueckre 1 XUMHUIECKHUE CBOMCTBA BOJIBI bubmorexa [OK
https://m.edsoo.ru/ff0d587a
bu6mmnoreka [JOK
36 CocraB ocHoBauuii. [Togarue 00 mHAUKATOpAX
A P https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U
37 HeHaCBIIIIEHHBIE pacTBOPLI. MaccoBast oIt bubmorexa HOK
p phL https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
ITpakTuyeckas padora Ne 5 o Teme
38 «[IpuroroBieHnre PacTBOPOB C ONPENECIEHHON bubmmorexa [OK
p . . p p e https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIel PaCTBOPEHHOTO BEIIECTBA
39 Konrponsnas padora Ne2 o reme bu6numorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cOCTaB, KiIaccupuKaius, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHU4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KIacCUpUKaIIHS, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IlonmyyeHnue u XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanus, bu6nmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6mmorexa [IOK

45 Ilonydenue u XMMHUYECKUE CBOMCTBA KUCIIOT
i https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATYpa, CIOCOObI bubmuotexa [IOK
MIOJIyYEHUSI, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
47 AKCTICPUMEHTAIBHBIX 3a7a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COCIMHEHUI»
48 ['eneTnueckas CBsSI3b MEXAY KJIaCCAMHU bubnmorexa [JOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o001IeHre U CUCTEMAaTU3aIUs 3HAHUI
- t https://m.edso0o.ru/00ad9ch?2
50 Konrtponsnas padora Ne3 no reme "OCHOBHBIE bubmmorexa [IOK
KJIACChl HEOPraHUYECKUX COEMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBBIe MOMBITKU KIacCHPUKAITIN
51 XHMHUYECKUX dJIeMeHTOB. [ToHsATHE O rpymmax bubmorexa OK
' 124 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 2JIEMEHTOB
[Tepuonuueckuii 3akoH u [lepuoanueckas
52 crucTeMa XUMMHU4YecKuXx 3yemeHToB [1. U bubmorera [JOK
T https://m.edsoo.ru/00ada52¢c
Meneneesa
53 Ilepuonsl, rpyIIbl, DOATPYIIIEI bubnnorexa [IOK
P > TPYTHIEL 124 https://m.edsoo.ru/00ada52¢c
54 Ctpoenue atomoB. CocTaB aTOMHBIX sIJIED. bubmuoreka [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000I0YEK aTOMOB
55 anemeHToB [leprnoanyeckon cucrems J[. bubmmorexa [JOK
pHoa T https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapaKTepucTUKa XUMHUECKOTO DJIEMEHTA 110 bubmuotexa [{OK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

ero nosoxkeHuto B [leproandeckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3HadeHue Hepno,uuqecxoro 3aKOHa AJId

bubmuorexa [{OK

57 a3BUTHS HayKH ¥ npaktuku. J1. W. 1
Ilz/[eHz[eneeB y— yqéHl:,H?I, nez[arzc[)r U FpaKIaHuH httpseffreulsn MARO G
58 DNEeKTPOOTPUIIATEIILHOCTh ATOMOB 1 bu6nuoreka [IOK
XUMHUYECKHUX IJICMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xumireckas coasp L https://m.edSO(I)J.: ru/00adac34
60 KoBasieHTHas MoJsipHAasi XUMUYECKasi CBSI3b 1 bubamorera LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XMMHUYECKas CBA3b 1 Bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneib oKHCICHHA L https://m.edso;.I ru/00adae28
63 OKHCAUTENEHO-BOCCTAHOBUTEIHHBIE PEAKIIHH 1 bubmorexa HOK
https://m.edsoo.ru/00adb076
bu6nuorexa [IOK
64 OKHCIIMTEIN U BOCCTAHOBHUTEIU 1 https://m.edsocI)J.: ru/00adb076
65 Kontponbnas pabota Ne4 o reme «CtpoeHune 1 bubnmnoreka [JOK
aroMa. XUMHUYECKas CBSI3bY» https://m.edsoo.ru/00adb486
66 PezepHblil ypok. O6o011eHne 1 1 bub6morexa [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c
67 PesepBHslii ypok. O6001ieHue u 1 bubnmnoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
68 PesepBHelii ypok. O600ICHHE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne nupposbie
Tema ypoka Kontpoabubie | IIpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
[Iepnonnueckuit 3axoH. [lepnoanueckas
bubmuoreka [JOK
1 CUCTEMa XUMHUYECKUX AieMeHToB /[I. U. 1
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorera LOK
P P https://m.eds00.ru/00adb6b6
NIEpPHOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubanorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCcKo# CBS3U U THITHI 1 bubnmoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no reme
5 «IToBTOpEHue u yruyoneHue 3HaHU 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kilacca»
6 Knaccudukanus XuMU4ecKuX peakiuii mo 1 bub6nuoreka [IOK
pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKON PEAKIIMH.
7 IToHsITHIE O TOMOTEHHBIX U F€TEPOTr€HHBIX 1 bubamorera LOK
P https://m.edsoo.ru/00adbe9a
peaknusax
[ToHsITHE O XUMUYECKOM PaBHOBECHH.
3 @axTopsl, BAUAIOIINAE HA CKOPOCTh 1 bubanorexa [JOK
XUMHUYECKON PEaKIU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XMMHMYECKOIO PABHOBECHS



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

9 OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus dIEKTPOIUTUYECKON JUCCOLIUALUN. bubnnoreka [JOK
CunbHbIe U cla0ble ANEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHHS peaKIUi bubmorexa OK

P peaktt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM
12 B CBETE MpEJICTAaBICHUN 00 bubmorexa HOK
pea . https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIHAITIT
XHUMUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTaBIACHUIN 00 AICKTPOIUTHYCCKOM bubmorexa HOK
pell P https://m.edsoo.ru/00add8b2
JIACCOLMAIIAN
14 [ToHsITHE O THAPOIU3E COJICH bubmorera [JOK
AP https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O06001IeHHe U CUCTeMAaTH3aIHs 3HAHUI
HHICHHE H CHOTEMATHSAMIT SHAHH https://m.edsoo.ru/00addd12

16 IIpakTuyeckas padora Ne 1. «Permenune bubnnoreka [JOK
AKCIEPUMEHTAIBHBIX 3a]1a4) https://m.edsoo.ru/00addbfa
Kontponbnas pabota No2 o teme

17 «DIEeKTPOIUTHYECKAS TUCCOITHAITHS bubmorexa LHOK

P s HHAL. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKlMK B paCTBOPax»

18 OO611as XxapaKTepHUCTHKA rajJOTeHOB. bubmmoreka [JOK
XUMUYECKUE CBOMCTBA HA MMPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHast KUCIIOTA,

19 XHMII/)I%CII:HS CBOMCTBA, TTOTy4YCHHUE bubmorexa OK

> HOTY ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o teme bubmmnoreka [JOK

«ITomy4denne coOnTHON KUCIOTHI, U3yUEHUE €€

https://m.edsoo.ru/00ade348
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CBOUCTB)

Breraucnenus mo YPaBHCHUAM XUMHUYCCKUX

bubmuoreka [JOK

21 peakuui, eclii OJIMH U3 PearcHTOB JaH B httos://m.edsoo.ru/00ade4ss
n30bITKE
29 OO6m1as xapakTepucTUKa 3JIeMeHTOB VIA- bubnmnorexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKAIINH CEPBI.
23 Haxo;xl;eHHe cepsl I/Iq)eé coeI[I/IHeFI){I/HZ B bubnnorexa [IOK
. https://m.edsoo.ru/00ade64a
npupoie. XUMUYECKHE CBOWCTBA CEPhI
24 CepoBoaopoj, cTtpoeHue, puznyeckue u bubnmnorexa [JOK
XUMUYECKHAE CBOKWCTBA https://m.edso00.ru/00ade802
o5 Oxcunsl cepsl. CepHast KUCIIOTa, (hU3HUECKHe bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA, MPUMEHECHUE https://m.edsoo.ru/00adea28
XHUMUYECKUE PEAKIUH, JIEKAIME B OCHOBE
26 MPOMBIIIICHHOTO CII0CO0a MOJTyYeHHS bubnunoreka [IOK
CEpPHOM KUCIOTBI. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpelibl COEAMHEHUSMHU CEPbI
97 Brranciienue MaccoBoit 1071 BEIXOAa bubmuorexa [JOK
IIPOJYKTA peaKLuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-
28 rpynnsl. A30T, pacpocTpaHeHHe B IPUPOJIE, bubmmorexa LIOK
. https://m.edsoo.ru/00adeea6
¢u3nyeckre U XUMHUYECKUe CBOWCTBA
29 AMMuak, ero pu3nYecKue U XUMHUYECKUE bu6nuorexa [IOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE https://m.edso00.ru/00adf004
IIpakTryeckas padota Ne 3 o teme
30 «Ilony4yeHne aMMHaKa, U3y4eHHE €ro bubmmorexa LIOK
. https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3OTHas KHCJIOTa, €€ PU3nuecKue u bubmmorexa [IOK
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XUMHYECKUE CBOUCTBA

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

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS
B Ka4eCTBE MUHEPAJIbHBIX Y100pEHHIA.

bu6mmoreka [IOK

32 XHUMHUECKOE 3arpsA3HEHUE OKPYIKaIOIIeH https://m.edsoo.ru/00adf518
Cpellbl COeTMHEHUSMHU a30Ta
docdop. Oxcun pocdopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMUYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4EHHE
Hcnonp3oBanue ¢pocdaToB B KauecTBe
34 MUHEpAJIbHBIX y100peHuil. 3arps3HeHue bubamorera LOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOH cpeabl pocaTamu
35 Yrnepon, pacripocTpaHEHUE B IPUPO/IE, bubanorexa [JOK
(bu3MvYecKre 1 XUMUIECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yraeposa, ux pusudeckue u
36 XUMHYECKHE CBONCTBA. DKOJIIOTHICCKHIE bubmuorexa [JOK
poOJIEMBl, CBSI3aHHBIE C OKCHIOM YTJIepoa https://m.edsoo.ru/00adfebe
(V)
N bubmuorexa [{OK
37 Yrombiias KHCAOTa i € con https://m.edso00.ru/00ae006¢
[IpakTudeckast padota Ne 4 o Teme
38 "[losny4yeHnue yriaekucioro rasa. bubmorexa LIOK
https://m.edso0.ru/00ae027e
KauectBenHnas peaknus Ha kKapOoHAT-HOH"
39 [lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX bubmmorexa [JOK
BEILIECTBAX KAK O COEMHEHUAX yTiepoaa https://m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coennHenust bubmorexa LIOK
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Pemenue bubmmnoreka [JOK

OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME

https://m.edsoo.ru/00ae0bf2
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«Bakuenme HeMeTaJUIEI U UX COETUHEHUS

KonTponbHas padora Ne3 o teme

bu6mmoreka [JOK

42 «BaxHeime HeMeTaIbl U UX COSTUHEHUSI https://m.eds00.ru/00ae0el8
OO6mas XxapakKTepUCTHKA XUMHUECKUX

43 3JIEMEHTOB — METaJUIOB. MeTamaeckast bubmuorexa [JOK
CBSI3b M METAJUIMYECKAS KPUCTAIIMYECKAsS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAJLIIOB
XHWMHYECKUE CBOMCTBA METAJLIOB.

44 DIIEKTPOXUMUYECKUH P HANTPSIKEHUI bubmorexa HOK

https://m.edso00.ru/00ae1156
METaJJIOB
OO61mmue criocoOb! TOTYYEHUS METAJLIOB.

45 Crnnasel. Berancnenus no ypaBHEHUAM bubanorexa [JOK
XUMHUYECKUX PEaKIUi, €CIIi OJNH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJIEPYKHUT MPUMECH

46 [TonsiTue 0 KOPPO3UK METAIIIOB bubmorexa HOK

https://m.edso00.ru/00ae1278
bubmuorexa [JOK

47 [lenotbte MeTabt https://m.edso00.ru/00ae14b2

48 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTHS bubmiorexa HOK

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

49 [IlenoyHO3eMENBHBIE METAIIIBI — KAIBIUN U bubmuorexa [{OK
MarHum https://m.edso0.ru/00ae15e8

50 Bakueimme coenuHeHUA KLU bubnmorexa [IOK

https://m.edso00.ru/00ae15e8

51 O06o01IeHre U cUuCTeMaTH3alus 3HAHUHA

" n bubmuorexa [JOK
52 JXéctkocTh BOABI M CIOCOOBI €€ yCTpaHeHHUs httos://m.edsoo.ru/00ae 1886
53 [IpakTrueckas padorta Ne 6 o Teme bubmuorexa [JOK
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"7KECTKOCTH BOJIBI M METOJIBI €€ yCTpaHEeHUs"

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

. bubmmoreka [JOK
>4 AdmiomiHHi https://m.edsog ru/00aelc64
55 AmMpoTepHble cBOICTBa OKCHIA U bubmmorexa [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
% Aeseso https://m.edSO(I)_F ru/00ae1d86
57 Oxcunsl, TuapoKcH bl U conu xene3a (1) u bu6mmorexa [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U cCUCTEMAaTU3aM 3HAHUI
[IpakTtudeckast padora Ne 7. Pemenue
59 AKCIIEPUMEHTANBFHBIX 3a7a4 10 TEME bubmmorexa LIOK
«BakHeimme MeTaIbl M UX COCTMHCHHUSD) hits.fim.edsun.nu/D0aedded
Brrurcnenus 1o ypaBHEHUSIM XUMHYECKHX
€aKIUi, €CIIM OJTMH U3 PEarcHTOB JaH B
60 i36LIHTKe WIn co;I[[epmnTI;IpHMech " bubmmorexa LIOK
Brrunciienus: MaccoBO# J10JIM BBIXOZA hitps:/fm s, 11/00a#1750
MPOAYKTa pPEaKIuH
61 O000111eHrE ¥ cUCTEMATHU3aIs 3HAHUN
62 Konrponsnas padora Ne4 o reme
«Baxkneiilme MeTaIbl U UX COSTUHEHUSDY
63 BemecTBa u maTepuaibl B TOBCEHEBHON bubmmoreka [JOK
YKU3HH YE€JI0BEKA https://m.edso00.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHNUE OKPYKAIOLIEH bubnnorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp XxuMum B pereHun SKOJTOTHISCKUX bubmmnoreka [JOK
npobsiem https://m.edso0.ru/00ae4270
66 PesepBHelit ypok. O600IICHNHE 1 bubmmoreka [JOK
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cUCTeMaTHU3anusg 3HaHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHelil ypok. O600ICHHE U 1 bubnnorexka [HOK
CHCTEMAaTH3alNs 3HAHUHN https://m.edsoo.ru/00adb33c
68 PesepBuelil ypok. O60011eHue u 1 bubmmoreka [JOK
cUCTeMaTHu3alus 3HAaHUI https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 9 kiacc/ 'abpuensia O.C., Octpoymon N.I'., Cnagkos C.A.,

AxnmonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxmmmonepHoe obmiectBo «M3aarensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

Kiacce YMK (Ha3Banwme, aBTOp, roJ1 U3AAHMS, U3ATEIHCTBO)
2 3

8 kimacc I'a6puensn O.C. [Iporpamma kypca xumun 11 8-11 kimaccoB
0011e00pazoBaTeNbHBIX Yupexaenuii.— M.: JIpoda,

8 kiacc I"abpuesnsn O.C., bepéskun I1.H., YmakoBa A.A. u ap. KoHTposibHbIE U
MIPOBEPOUYHBIC paboTHl 0 XUMHUH. 8 Ki1acc — M.: llpoda,

8 kiacc O.C. T'abpuensn, H.IT. BockoOoitHukoBa. HacTonbHas KHUTa y4UTES.
Xumus. 8 knacc. — M.: JIpoda,

8 Kiacc O.C. T'abpuensn, A.B. Sfkymesa. Terpaas myist mabopaTOpHBIX OIBITOB U
NPAaKTUYECKUX paboT
Xumust. 8 kimace. — M.: Jlpoda, .

8 kimacc O.C. T'abpuenan, A.B. Sfxymesa. Xumun PabGouass tetpans. K yueOHuky
O.C. I'abpuensina
Xuwmus. 8 kiacc. — M.: Jlpoda,

8 kimacc E.B. CaBunkuna, H.JI. CBepaioBa. COOpHUK 3a7a4 M yIPaKHEHUH 110
xumun. K yaebnuky O.C. ['abpuensHa « Xumus 8 kiracey . — M.: Dk3ameH,

8 kimacc M.A. Ps6os, E.}O. Hesckas. Tectsr mo xumun K yue6uuxy O.C.
I"abpuensina «Xumus 8 kiaaccey . — M.: DKk3aMeH,

8 kimacc N.C. [TaBnosa. lugaktuueckue kaptouku mno xumun. K yue6unuky O.C.
["abpuensna «Xumus 8 kaacey . — M.: Dk3aMeH,

9 knacc O.C. T'abpuensn, A.B. Sxymesa. Terpanp s 1abopaTOpPHBIX OMBITOB U
NPAaKTUYECKUX paboT
Xumust. 9 kiace. — M.: Jlpoda,

9 kmacc O.C. Tl'abpuensan, A.B. SxymeBa. Xumun Pabouass tetpans. K yueOHUKY
O.C. I'abpuensina
Xumusi. 9 kiace. — M.: Jlpoda,

9 kmacc E.B. CaBunkuna, H./[. CBepaioBa. COOpHUK 3a7a4 U YIPKHEHHH 110

xumnd. K yue6nuky O.C. 'abpuensna «Xumus 9 kinacey . — M.: Dk3ameH,




9 kmacc M.A. Ps608, E.1O. Hesckas. Tectsl mo xumun K yue6uuky O.C.
I"aOpuessina «Xumus 9 kinace» . — M.: Dk3aMeH,

9 knacc O.C. T'abpuensn, N.I'. OctpoymoB. HactonbHast kKHUra yuuTens. XuMus. 9
kiacc. — M.: Jlpoda,
9 knacc I"a6puensn O.C., bepéskun I1.H., YmakoBa A.A. u ap. KoHTponbHbIe 1

IpoBepoYHbIe paboThl O XxUMHH. 9 kitacc — M.: JIpoda, .

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

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