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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XHMMHH Ha YpPOBHE OCHOBHOTIO o0O1IEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMN K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabLHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (enepanbHOM paboueld MpOrpaMMel
BOCITUTAHUS U C YYETOM KOHUEMIIMHU MPEnoaaBaHusl yueOHOTO npeameTa « XuMus»
B 00pa30BaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu [a€T MpEACTaBICHUE O LEJsAX, OOUIel cTpaTeruu
OOydYeHMs, BOCTIHTAHHWS ¥ Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMH YYEOHOTO
MpeIMETAa, YCTaHaBIIMBAECT 00s13aTENHHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpaMMbl MO XHUMHUHU, OMNPENENAECT KOJUYECTBEHHBIE W
Ka4E€CTBEHHBIEC XapaKTEPUCTUKH cCoAepKaHus, PEKOMEHIYEMYIO
MOCIICIOBATELHOCTh ~ M3YYECHUSI XHMHU C YYETOM  MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEM  O00ydYaroumuxcsi, OmNpenensieT BO3MOXKHOCTH TpeaMeTa  Jyis
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEr0 0O0pa3oBaHUs, a TakKe TpeOOBaHUU K
pe3yabTaraM oO0y4YeHUs] XMMUU Ha YPOBHE 1eJIel M3yUeHUsI TTpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEILHON JEATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTO CoJIepKaHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHUS
00yy4aromierocsi, ero MpeACTaBICHUN O MAaTepPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UTparoT (GOpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUIX
DPHEPTrurd M 00 HBOJIIOIMU BEIIECTB B MPHUPOJAE, O MyTSIX PEIICHUS TII0OATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUYECKOM,
MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3ydyenne xumuu:

CIOCOOCTBYET  peajiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JesATeNbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIS[1a HA €AUHCTBO IIPUPOABI U YEIOBEKA, SABJISECTCS OTBETCTBEHHBIM
ATAroM B (POPMHUPOBAHUM €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH O0yYaIOIIUXCS,;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTUYECKOE
oOpa3oBaHHe 00YJaIOMUXCS.

Jlanuble HampaBlieHHs B OOyYEHMHM XMMHUU OOECHeuMBarOTCs Clelu(UKoit
colepkaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SIBISETCA  MEeAarormyecku
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOW HAyKU XMMHH HA OMpPEEIEHHOM dTare e€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHATHM XMMHH, OCHOB
HEOPTaHUYECKOM XMMHM W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX [OHATHIA
OPraHUYECKON XUMUH.

CtpykTypa coaepiKaHus MPOTrpaMMbl IO XUMUU Cc(POpMUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ m3ydyeHuro. CoaepkaHue CKIIaJbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOMN
peakiuu. OO0€ ATU CHUCTEMBI CTPYKTYpPHO OpPTraHU30BaHbl MO MPUHIUITY
MOCIIEIOBATEILHOIO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 AIEKTPOJMTHUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJIyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEJICTABJICHNUS O XUMUYECKON COCTABIISIONICH HAYyYHOU KAPTUHBI MUpA B JIOTHUKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
MeTOoJaM TMO3HaHUsI B Hayke. V3ydeHue XMMHUU MPOUCXOJUT C MPHUBJICYECHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyKalomuil MHpY,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Knacey.

[Ipn w3yyeHUn XuUMHHM TPOUCXOAUT (OPMHPOBAHME 3HAHUNW OCHOB
XUMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON
JEATEIBHOCTH 4YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKUX
3HaHUN — BaKHEUIHX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHYCCKUX IOJIOKCHUH,
JIOCTYITHBIX 00OOIIEHH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM [O3HAHUS MpPU M3YyYECHUH BEIIECTB H
XUMHUYECKUX peakluid, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEeIbHOCTH, OCBOCHHUU TpaBWJI O€30MacHOro oOpalieHus ¢ BEIIECTBAMH B
MOBCEHEBHOM JKU3HU.

[Ipy M3ydeHMn XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs Ba)KHOE
3HaY€HHE MPUOOPENH TaKHUE LU, KaK:

— (GOopMHpOBaHHE WHTEIUIEKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHATUIO PELICHUU,
CIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HHU;

— HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEMAaTHYEeCKOe MpUOOLIEeHUE
oOy4Jarommxcs K CaMOCTOSTEIbHOM IO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TMO3HaHUs, (POPMUPYIOMIMM MOTHBAIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCIoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, TMO3HAHMUS W CAMOIO3HAHUS, KITIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHMBEpPCAIbHOE 3HAYCHHE IS
pPa3IUYHBIX BUIOB JI€ATEIbHOCTH;

— ¢opMupoBaHue oOmeld (YHKIMOHAIBHOW U  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUU OOBACHATH M OICHUBATH SIBJICHUS
OKpPYXAaIOLEr0o MHUpPA, MCHOJb3Yys 3HAHUS U OMbIT, MOJYyYEHHbIE NPH H3yYEHUU
XUMHH, TPUMEHATh WX TMpPH PEIICHUHW TMpoOJieM B TOBCETHEBHOW KHU3HU H
TPYAOBOM JIEATEIBHOCTH;

— (¢opMmHpoBaHHEe Yy OOy4alIIUXCi TYMaHUCTHYECKHX OTHOLUEHUH,
NOHMMAaHUs [EHHOCTH XHMHUYECKUX 3HAHUN I BBIPAaOOTKH SKOJOTHYECKH
1eJIeCO00pa3HOro TOBENEHUST B OBITY W TPYIOBOM JESATENBHOCTH B LEJAX
COXPaHEHUS CBOETO 3[I0POBbsI U OKPY’KAIOIIEH PUPOIHOM Cpebl;

—pa3BUTHE MOTHUBAIMK K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CAMOBOCIIMTAaHMIO HAa OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGMISl U HANPABICHHOCTH JaJbHEUIIEro
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JIsi MU3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 gacos (2
yaca B HeJlell0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KW3HU 4Y€JIOBEKa. XUMHUS B CUCTEME HAYK.
Tena u BemecrBa. dusnmyeckue CBOWCTBA BEIIECTB. ATIPEraTHOe COCTOSIHHE
BemlecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMeCei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE HIEMEHThl. CHMBOJIBI XUMUYECKHX
aneMeHTOB. [IpocTbie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢Gopmyrna. BaleHTHOCTH aTOMOB XHMHYECKUX DSJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHTENbHAsT aTOMHasg Macca.
OTHOCHUTENBbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 0Js XUMHUYECKOr0 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3auMoOCBsI3p KOJIMYECTBA,
Macchbl W 4YHMCla CTPYKTYPHBIX €IUHMI] BemiectBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTUHEHUI.

DuU3NYECKUE U XUMUYECKHUE SIBIICHHS. XUMUUYECKasl Peakius U €€ IPU3HAKU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XUMUYECKHUE ypaBHEeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHHUS, pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKcnhepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJIOH, MpaBuiamMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OPYIOBAHUEM, U3YYCHHUE M OMHCAHHE
(Gu3MUecKuX CBOMCTB O0O0pa3UoOB HEOPraHWUYECKHX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAIUsS BOJAbI) U XMMHUYECKUX (TOPEHHE CBEYM, IMPOKATUBAHHE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJIa C KUCJIOTOM) SBIICHUH, HAOMIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3iokeHHe caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioXKeHUue THIPOKCUAa
menu (I1) npu HarpeBanuu, B3auMoJieCcTBUE Kele3a ¢ pacTBopom cosr menu (1),
U3y4YeHHE CIOCOOOB pa3JeieHHs] CMECei: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, JUCTWUISAIMSA, XpoMaTorpadus, MPOBEACHUE OYUCTKUA MOBAPEHHOM
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PE3yJNbTaTOB  TMPOBEJEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JIaHHE MOJEJEeH MOJEeKyl
(IIapoCTEepPAKHEBBIX ).

BaxHeilliMe npeacTaBUTE I HEOPraHMYeCKUX BellecTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 31€MEHT U MpOCToe
BelecTBo. HaxoxneHue kucinopona B mpuponae, (U3MUECKHUE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenue xucinopoaa. CrnocoObl



MOJIYYCHHUST KUCTOpoAa B JIA0OpaTOpUH W TPOMBIIUICHHOCTH. KpyroBopot
KHCIIopoza B mpupoae. O30H — aIoTporHas MOAU(PUKAIIHS KUCIOPOIa.

TernnoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TePMOXUMHYECKHE YypaBHEHUS,
DK30- M DHAOTEPMHUYECKUE pEeakiuu. TOomIMBO: Yroib M MeETaH. 3arps3HECHHE
BO3/lyXa, YCUIICHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIOS.

Bopopon — snemenT um mpocroe BemecTBO. Haxoxxaenue Bomopoaa B
npuposie, (U3MYECKHME M XUMHUYECKHUE CBONCTBA, MPUMEHEHHUE, CHOCOOBI
nonyyeHus. Kucnotsl u comnm.

MonsipHbiii 00BEM ra3oB. Pacy€Thl M0 XUMHUYECKHUM YPaBHCHUSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpBL
HaceplllieHHbIE M HEHACBIIIEHHBIE PacTBOPhl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4yeJoBeKka. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coenuuenuii. Okcuapl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromue (OCHOBHBbIC, KHCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpazyronme. HoMeHnknaTtypa oOkcugoB. Du3HMYECKHE W XHUMHUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. DPU3NYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonydyeHue KUcIor.

Comu. Homenknatypa cosieil. @u3ndeckue m XMMHUUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue comen.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCAMU HEOPTaHMYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEAECICHUE COIECPKAHUSA KUCIOPOJa B BO3AyXE, MOIYyUYCHUE,
coOupaHue, pacrno3HaBaHWE M HW3YyUYCHHE CBOWCTB KHUCJIOpOAA, HAOJIOJICHHE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHHS U
MpeKpalieHus ropeHus (moxapa), O3HaKOMJIEHHE C oOpasllaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpAaHHME, pACTO3HABAaHWE W W3yUYCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeiicTBre Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCITIOJIb30BaHUE BUEOMATEepUaioB), HaOIOAeHHE 00pa3IoB BEIIECTB
KOJMYECTBOM | MOib, HCCleOBaHHE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTBC
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMNPEEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEILIECTBA, B3aUMO/JICUCTBUE BOJIbI C METaIaMHu
(HaTpueM ©  KaubleM) (BO3MOXHO  HCIIOJb30BaHUE BHUIEOMATEPHUAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHsI OKPAaCKH MHAUKATOPOB B pacTBOpax KUCJOT U ILEJIOoYeid,
u3ydyeHue B3auMozeiicTBus okcuaa menu (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMH, pEeakUWil HEeUTpaln3aluuy, MOJYYEHHE HEpPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 pacTBOpPA COJIM, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHEWIHne KIIACChl HEOPraHUYECKHUX
COCTMHEHUI.

IHepuonuueckuit 3akoH u Ilepuoauyeckass cucCTeMa XHUMHYECKHUX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XHMHYECKAsl CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbic TOTMBITKH KIACCU(UKAIIMU XUMHUYECKUX dJIeMeHTOB. [loHsTHe O
IPYINIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbBIE METaJUIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUAPOKCUBI.

[Tepronnueckuit 3akoH. [lepuoguueckas cucremMma XUMUYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOIHAsA  (OpMBI
[lepnognyeckon cucrembl xumudeckux aneMeHToB Jl. M. Menneneesa. [leproabl
u Tpynnbl. DU3NYECKUIl CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB NEpUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Iepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOTO
3JIEMEHTA I10 ero noyoxeHuto B I[leprnonnyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUSl pajinyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYINaM U NEPUOIAM.

3nauenue [lepnognueckoro 3axoHa u [leproandyeckor CHCTEMbI XUMUYECKHUX
AJIEMEHTOB Ul pa3BUTUs Hayku U mnpaktuku. [[. M. MenneneeB — y4€HbId U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJIIpHAsT YW HEMOJIAPHAs) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusa.  OKHUCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKLIHM.
[Ipornecchl OKucIeHNs U BOCCTaHOBIEHUSI. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB UM HEMETAJIOB, B3aMMOJICHCTBUE
rUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT U IIEJIOYE, NMPOBEIAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEaKLUN
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHNUS ).

Mesicnpeomemmnuie ceazu



Peanu3zanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMUHM B 8§ Kjacce
OCYILIECTBIISIETCS 4YE€pPEe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TAK U MOHSITUN, SIBIIOIINXCS CUCTEMHBIMU JJIsI OTACBHBIX MTPEIMETOB
€CTECTBEHHO--HAyYHOTO 1IUKJIA.

OO0mue ecTecTBEHHO--HAYyUHbIC TTOHATHS: HAyYHBIN (hakT, TUIoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, KiaccuuKaus, TePUOIUIHOCTh, HAOJI0ICHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAJAUOAKTUBHOCTh, MOJICKYJIA, JJIEKTPUYECKUIN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSTHHUE BEIECTBA, ras3, (PU3NUecKrue BETUYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIJIaHETHI, 3BE3/1bI, CONHILE.

buonorus: dorocunTes, nprxanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE TOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKkUMs

[lepnognuecknii 3axoH. Ilepuonnueckas cucTeMa XUMHUYECKUX IIEMEHTOB /.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHECHHHM CBOMCTB
XAMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX TMEPUOJOB, Kauus, KaablUid W WX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM 3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BUJIBI XUMHYECKOW CBSA3U. THIBI KPUCTATIUMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT TUIIA KPUCTAJNIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJlacCaM HEOPraHWYECKUX
COCJIMHEHUH, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaiys XuMUYECKUX PeaKIuid 110 pa3IMYHbIM IMpU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIUMX B pEAKIMU BEHIECTB, MO TEIUIOBoMY 3(PQeKTy, Mo
W3MEHEHUIO CTENEHEW OKUCICHUS] XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUUECKUE
YpPaBHCHUH.

[Tonsitue 0 ckopocTH XuUMHUYeckol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOT€HHBIX U T'eTEePOTeHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHUYECKOW PEAKIMU M IIOJOKECHUE XUMHYECKOTO
PaBHOBECHS.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JJICKTPOHHBIM  OajlaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKuum. CocraBienue YpaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OaJlaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMUALMH. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M JIUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHUJIAMHU
xuMmuieckoil csizu. Crenens aucconuanuu. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y ciioBUsl MPOTEKaHUS peakluii MIOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHUs peakuuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM U coOJell B CBeTe MPEACTaBICHUM 00 3IIEKTPOIUTHUECKON
nuccounanv. KauectBeHHbIE peaklini Ha HOHBIL. [IoHATHE O THAPOIU3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAVIOB UM HEMETauioB (rpadura M anamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPONPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcca IWCCOLMALMU KHUCJIOT, IIEJIOYEd U COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTe€pUalioB), TMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUST  peakuuit  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUsl, COCAUHEHHUS), PACIIO3HABAHUE HEOPTraHUYECKUX
BECIIECTB C I[IOMOIIBKD KAYECTBEHHBIX pPEAKIMHA HAa HWOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 4 MX COeAMHEHMS

OO6mast xapaktepuctuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHue U (pu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHMHUYECKME CBOMCTBA Ha MNpPUMEPE  XJopa
(B3aUMOJIEHCTBME C MeTalaMd, HEMETaJlaMH, IIeJIo4aMu). XJIIOPOBOIOPO/I.
ConsiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpUMEHeHHe. [leiicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHU3M YeJIOBEKA. BaXHeWIlHne XJIOpUIbl U HX
HaXOXJCHHUE B MIPUPOJIE.

OOmmas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue M (PuU3MYecKue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIIMKA KUCIOPOa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOpPOA, CTpoeHUE, (pU3nyecKkue u
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
CepHas kuciora, (HU3WYECKHEe W XHMHYECKHE CBOMCTBa (00ImHME Kak
MPEACTaBUTENS Kjacca KHCIOT W CHenupuiecKkue). XUMUYECKHE PEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJIYYeHHS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS peaKUus Ha



cynb(dar-uoH. HaxoxneHue cepbl U €€ COCNMHEHHA B MpUPOje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpelbl COCIUHEHUSAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCICHHS. A30T, pacnpOCTpaHEHHE B MPHUPOJE,
(du3nuecKue U XUMHYECKHe cBoiicTBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro
duznyecKkrue u XMMHYECKUEe CBOMCTBA, OMy4YeHne U npuMenenue. Coim aMMOHMS,
ux pU3NUecKre U XMMUYECKUEe CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THAasl KHCJIOTa, €€ MoJlyueHue, GU3MUEeCKHe U XUMHUYECKHE
cBOiicTBa (0OIME Kak TMpeACTaBUTENS Kiacca KHUCIOT U Clelu(pUuYecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEH AMMOHMS B KAaueCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMHUUYECKOE 3arps3HEHUE OKPY KAIOIIe Cpe/ibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3/AyXa, MOYBbl W BoAoEMOB). docdop,
aloTponHeie Moaudukanuu dochopa, Gu3MUECKHe U XHUMHYECKHUE CBOWCTBA.
Oxcug docdopa (V) u dochopHas kuciaora, pu3nuecKkue U XUMUUECKUE CBOWCTRA,
nosyuenue. Mcnoap3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YAOOPEHUH.

OOmas xapakrepuctuka 3meMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCIEHUA.  YTJIEPOJ,  aJIOTPOIHbBIE
MOAU(UKALIUKM, PACHPOCTPAHEHHE B MpUpoje, (UMUYECKUE U XHUMHUYECKHE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
dbuznyeckue W XUMHUYECKHE CBOWCTBA, JECUCTBUE Ha IKUBBIE OPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coyi, uX (pu3nuecKkue U XMMHUYECKHEe CBOMCTBA,
NoJIydeHue W mnpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO3SUCTBE.

[lepBoHaUaNbHBIE TTOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, YTAaHOJ, TIIMUEPHH, YKCYCHas KUCIIO0TA).
[IpupogHble HMCTOYHHMKK YTIAEBOAOPOAOB (yroyib, MNPUPOIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OelKax, yriaeBojgax — U ux
poJii B JKM3HM 4YeJOBeKa. MarepualibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COCTMHEHUN.

Kpemnuii, ero ¢usuyeckue W XUMHUYECKHE CBOICTBA, IMOJy4YeHUE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciaore. CHIMKAThI, UX HCIOJb30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, keyne300eToH. [Ipobiempl Ge30MmacHOr0 MCHOJIb30BaHUS
CTPOUTEINIbHBIX MAaTEPUATIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 0Opa3I0B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI,
MPOBEICHNE KAaUEeCTBEHHBIX PEAKIUN Ha XJIOPU-UOHBI U HAOIOCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKaromue (PU3NUECKHEe M XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEJUHEHHM (BO3MOXKHO HCHOJIb30BAHHE BUJIEOMATEPUAIIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJIOpHIOB (TaJOr€HUIO0B), O3HAKOMIIEHHE C
oOpasuiaMu ceppl M €€  CcoeAMHEHUSIMU  (BO3MOXHO  MCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOJIIOIEHHE Tpoliecca OOyTiIMBaHUs caxapa Ioj ACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YCHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHON KHUCIIOTHI, MPOBEACHNE KaYeCTBEHHON Peakluy Ha CyIb(ar-
WOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa M HUX COCAMHEHHH (BO3MOXKHO MCIOJb30BaHHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX yAOOPEHHI, MOIyYECHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB aMMHAaKa, IPOBEICHUE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U PocdaT-uOoH U HU3yUYCHHE MPU3HAKOB
WX IPOTEKAHUS, B3AUMOICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3y4YCHHE MoJEeNen
KPUCTAUIMYECKUX pEIIETOK anMasza, Trpaduta, QyiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE TMPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIUEH CHUJIUKATHOW TMPOMBIIUICHHOCTH, PEIIEHUE JKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallIbl U KX COSTUHECHUS.

MeTaJibl 4 MX COeTMHEHUS

OO0mmast xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TnonoxeHus B llepmoanueckon cucreme xumuueckux odnemento /JI. .
MengeneeBa u crpoeHusi atoMoB. CTpoeHHe MeTaioB. Meraiminueckasi CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAs  pPEIETKA.  JJNEKTPOXUMUYECKHM PN
HarpsbkeHu MetauioB. dusnyeckue U XMMUYECKUE CBOMCTBA MeTasuioB. O0riue
CrocoObl TIONTy4eHHUs] MeTaioB. [loHATHE O KOPPO3WMHM METaIIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CrjaBbl (CTajlb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nosnoxeHue B llepuoanyeckon cucremMe XUMHUYECKHUX
snemeHToB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HAaXOXJICHUE B TMPHUPOJIE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpusd U Kanwusi). OKcuabl U



TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHue IIeNnoYHbIX METauIOB U HX
COCIUHCHUM.

[[lenoyno3eMenbHble METaJUIbl MAarHUMl MW KajbllUi: MOJOXKEHHUE B
[Tepuomnueckont cucreMe xumuueckux 3neMeHToB [l. . MenneneeBa, ctpoeHne
MX aTOMOB, HaxX0XAeHUE B IIpupoae. PU3NUECKHUE U XUMUYECKHNE CBOMCTBA MarHUs
U Kanblus. BaxuHelmue coequHeHHs] KalblMs (OKCHUI, THAPOKCHUMA, COJIHN).
XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMUHUN: TIoJI0’)keHuE B [leproanueckoi CUCTEME XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHUE atoma, HaxoxxaeHue B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenue B [lepuoguueckoit cucreme XMMAYECKUX 3IEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXIACHUE B Impuponac. PU3NYECKUE U
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI B comu xkene3a (1) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJTYyUYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMud METAJIOB U CIUIABOB, WX (PU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WHM  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHICOMATEpPHAIOB), OCOOCHHOCTEH B3aWMOJEHCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO UCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOILIECCA TOPEHUS KEJNE3a B KHUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAaHWE  BUJICOMATEPUANIOB), IPU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMK HA MOHBI. MarHus, KaJIbIHS, aJIOMHUHUS, [UHKA, JKEJe3a
(IT) u xenesza (I1I), menu (1), HaOMrOEHUE M OMTUCAHUE TIPOIECCOB OKPAIIMBAHMS
IJJaMEHH MWOHAaMU HATpusl, Kalusg U KaIblUs (BO3MOXXHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/a4 110 TeMe «BaxxHenmme
METAaJIJIbl U UX COCIAMHCHMS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa u marepuanbsl B MOBCEIHEBHOW JKW3HMU 4YelOBeKa. bezomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakuuii B ObITy. IlepBasi momoinb npu
XMMHUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKaromled cpeabl (MpeaeibHas J0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/IK). Ponp xuMun B pemieHn# 3K0JIOTHYECKUX
npooieMm.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIIaBBI METAJIOB, MOJMMEPHEIC
MaTepualbl).

Mexcnpeomemmunie cea3u



Peanuzanus MeXnmpeaIMeTHBIX CBsI3€d MpH W3YYeHMH XHMHUU B 9 Kiacce
OCYILIECTBIISIETCSl 4Yepe3 HCIHOJb30BaHUE KaK OOIIMX EeCTEeCTBEHHO-HAYUYHBIX
MOHSTUN, TaK U TMOHATUH, SBISIOMIUXCS CUCTEMHBIMH IJI OTIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOT0 LMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIACCU(PUKALUUi, MEePUOJUYHOCTb, HAOIIOJEHUE,
IKCMIEPUMEHT, MOJEIMPOBAHUE, W3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIM
s peKT, TEXHOIOTHS, MaTEPHUAITHI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIMI,
U30TOIbI, PAAMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUM 3apsii, MPOBOAHMKH,
MOJYIPOBOJHUKU, JAMDICKTPUKH, (POTOPIEMEHT, BEIIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CoNHIIE.

buonorusi: ¢ortocuHTes, nbIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHBIE BEIECTBA.

['eorpadus: armocepa, rugpocdepa, MHUHEpPANbI, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3ydbTaThl OCBOCHHSI MPOTPAMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOy4YeHHUS XMMHUU B EAUHCTBE y4eOHOU H
BOCHUTATEJILHOMN JAEATEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUNCKUMU
COILMOKYJIbTYPHBIMU U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSMH, MPUHSATHIMH B
oOlllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEICHHUS MU CIOCOOCTBYIOT IIpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIUN 00YUYaIOIINXCS.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaromIuXcs
PYKOBOJACTBOBATbCS CUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIUA W
pacuIMpEeHUE OMbITA JCSITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)naTrpuoTH4YeCKOro BOCIMTAHMS

LIEHHOCTHOTI'O0 OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHUMAHUA 3HAYEHUS XUMHUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHON HHGOpMAIUCH O
MEPEIOBBIX JOCTHKEHUAX U OTKPBITHUSAX MHUPOBOM W OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpPa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIUTAHUSA:

MPEJICTABICHUS. O COIMAJIBbHBIX HOPMax M TMPaBUJIIAX MEXKINYHOCTHBIX
OTHOIIICHHH B KOJIJICKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-UCCIENOBATENLCKOM, TBOPYECKOM W JAPYrUX  BUAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAESATEIBbHOCTU MpHU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEJIBHBIX 3a7a4, BBIMOJHECHUU XUMHUUYECKUX
AKCTICPUMEHTOB, CO3/IaHUHN YYCOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce O3TOM y4eOHOM JeATebHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEACHUE W TOCTYNKM CBOUX TOBApUIIEHd C MO3ULIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUA MOCJIEACTBUI MOCTYIKOB;

3)IIeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABJICHUS O BEIIECTBE M XMMHUYECKOW PEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH W COCTABJISIFOIIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW I10
XUMHH, HEOOXOJHMMbIC I OOBSCHEHHS HAOII0JaeMBIX ITPOICCCOB U SIBICHUH,
MO3HABaTENbHON, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HWHOOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHUI0 M TO3HaHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  MCCIEIOBATENbCKOU
NeSATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YeHHs B
JIaTbHEHIIIEM;

4)(popmupoBaHNs KyJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHME IOCJIEACTBUU U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTHUKOB, KYpEeHUs),
HEOOXOIMMOCTHA COOJIONEHUS TIPaBMWJI OE30MAaCHOCTH TIPH  OOpaIeHuu C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOM KU3HH;

5)Tpy10BOIr0 BOCIIMTAHMS:

WHTEpEC K MPAKTHUYECKOMY M3YUYEHUI0 Mpodeccuii ¥ Tpyaa pa3IuyHOTO poja,
YBaXEHUE K TPyAYy M PE3yJbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS NPEJAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
VWHIUBUIYAIBHON TPAEKTOPUH MPOJIOKEHHSI 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCuOHATBHOM ACSITEIBHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHANIBHON CPEJIE;

6)3K0J10rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IeJIECO00pa3HOE OTHOILIEHUE K NPUPOJE KaK HCTOUYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMAaHUE LIEHHOCTH 30pPOBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IEHHOCTH COOJIOJEHUS
npaBui 0€30MaCHOTO MOBEAEHUS TPU paboTe € BEIIECTBAMMU, a TAK)KE B CUTYALIMSIX,
YTPOXKAOIIUX 30POBBIO U )KU3HU JOIEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble TPU H3yUYCHUU XUMUH, IS
penieHns 3a/1a4, CBA3aHHbBIX C OKPYKAKOLIENH NPUPOJHON CPENOH, ISl MOBBIIICHUS
YPOBHSI  JKOJIOTUYECKOM  KYJbTYpbl, OCO3HaHUs TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJEeM M MyTell MX pelIeHUsi MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBLHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMETHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMbBIEC JUIS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHLIMII, TUIIOTE3a, (PAaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U JIPYTroe.), KOTOpbIe
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 3TUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC MeiCcTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOphIE OOECIeunBalOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornueckue JeiicTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHUYECKUX MOHATUN (BBIICIATh MX XapaKTEepHBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JAPYTUMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHUS JJI1 OOBSCHEHUS OTJIETbHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKANNA XUMHYECKUX BEIIECTB M XUMUYECKHUX PEaKITHi,
yCTaHABIMBATh MPUIMHHO-CIICACTBEHHBIC CBS3M MEXKAY OOBEKTAMU HW3y4YEHUS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTHUBHBIC, ICIYKTUBHbBIC, 10 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSATH B TIPOILIECCE€ TMO3HAHUS TMOHATUS (TPEAMETHBIE U
METanpeIMETHBIC), CAUMBOJIUYECKHE (3HAKOBBIE) MOJICTH, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI dJIEMEHTa), XMMHUYecKas ¢opMmyja W ypaBHCHHE
XUMHUYECKOW peaKIud — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJEIBHBIX MPEJCTABICHUM BBIABIISAThL U XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YyYaEeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIUH,
BBIBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yYaEMBbIX IIPOIIeCcCax U SIBICHUSX.

ba3oBble nccienoBarebCKHe TeCTBUS:

YMEHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIsi (POPMUpPOBAHMS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHUE Ha0IoJaTh 3a XOJOM IMpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3ysbTaT, (GopMyaupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSI, COCTABIISATH OTUYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH UHQPOPMAIUIO
pPa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOTYyYaeMyH0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIMTEpaTypa XUMHUYECKOTO COJEp)KaHHS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHMUBATH MPOTUBOPEUYHMBYIO H
HEJIOCTOBEPHYIO MH(HOPMAIIHIO;



YMEHHE MPUMEHSITh Pa3IUYHble METOAbl M 3aIpOChl MPHU MOHUCKE U OTOOpE
uH(OpPMAITMM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHCHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
00JaCTM  HMCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIIOJIB30BAHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS HH(OPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJOKHBIMM CXEMaMH, JIUarpaMMamH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh M aHAIM3UpOBaTh B TIpolecce Yy4yeOHOM U
UCCJIEIOBATENHCKON JEATENBHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMmyHuKaTHBHbIE YHMBepPCcAJIbHbIE YueOHble 1eliCTBUA:

YMEHUSl 3a/laBaTh BOMPOCHI (B XoJe Juanora W (Wiu) AUCKYCCHM) TIO
CyllEeCTBY  OOCyXJaeMol  TeMbl, (POPMYJIHpPOBAaTH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a]auH;

YMEHUSl  MPEICTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  [O3HABATEIbHOU
NEATEIPHOCTH B YCTHBIX W TNHUCBMEHHBIX TEKCTax; JieJaTh MPE3CHTAINI0
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHUSI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEJOBATEIbCKOM  JEATEIIBHOCTH  IPU  PELICHUH
BO3HUKAIOIIMX MpoOJIeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3unui (o0CyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbD», KOOPJAUHAIIMS
COBMECTHBIX JECHUCTBHMM, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PeryasiTuBHbIC YHUBePCAJIbHbIC yUeOHbIE 1eiiCTBUA:

YMEHUE CAMOCTOSITENIBHO ONPENEIATh UENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYULIECTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BIOUpAaTh Hanbosee d3(PPEeKTUBHBIE CIOCOOBI PEIICHUS YUYEOHBIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSATENIbHO COCTABISATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JACUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4ETOM
MOJIYYCHUSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCII0JIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IIPEAJIaraeMble B YCIIOBUHU 3a/IaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pE3yJbTATOB IO OCBOCHHUIO O00s3aTEIBHOTO
COJIep KaHMs, YCTAHOBJICHHOTO JlaHHOW denepanbHol pabdodeil mporpaMmMon,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIMMUCA HAy4YHbI€ 3HAHUS, YMEHHUS U CHOCOOBI



NeUCTBUN, crnenupuieckue I TpeAMETHOW oOmacth «XUMHS», BHUIBI
JEATCIBHOCTH 10  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HHTEpHpEeTaIui,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOyuenus B 8 ki1acce npeIMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATHh CMBICJ OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKUU JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEHIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCITMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHUYECKas PEaKIus, KiacCU(UKAIUSI DPEaKIUi: peakiuu
COCIMHEHUS, PEAKIMU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, PK30- U PHJIOTEPMHUECKHE PEAKIINH, TETJI0BON A((EKT peakiuu,
AIpO aToMa, JJEKTPOHHBIM CJIOM aToma, aToMHas OpOuTalb, pPaanuycC
aToMa, XUMHYECKas CBs3b, MOJSPHAS M HEMOJISIPHAS KOBAJIEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHUOH, PACcCTBOpP, MaccoBas JI0Jsl BEIECTBA
(MporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSITh 3TH TOHSATHUS NMPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY [Ji1 COCTaBlieHUus (opMyn
BEILIECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINIA;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCJEHHUS  JJEMEHTOB B  OWMHApHBIX  COCIMHEHMSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COCAUMHEHUN 0
dbopmynaMm, BHUJ XUMHUYECKOW CBs3M (KOBajeHTHAas U HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJMYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojioxkeHus B [lepuoguyeckoi cucreme,
3aKOHOB COXpPAHEHHUsI MAcChl BEIIECTB, MOCTOSIHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUSI, 3aKOHA ABOTraapo;

e ONUCHIBATh W XapakTepuszoBaTh TabmmunHyto (opmy Ilepuognueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3iuyaTh TOHATHUSI «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbeie u
OOJNbIME TIEPUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumoguueckas cucTteMa XuMHYECKHX d3iemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, o0Iee Yucio SIeKTPOHOB
U pacCTpeIeICHUE UX IO SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEICCTRA,
XUMHUYECKUE peaKkiuu (MO YUCIYy M COCTaBy Yy4YaCTBYIOIIUX B peakluu
BEIIIECTB, M0 TETIOBOMY A (PeKTy);

XapakTepru30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPKIasl OMMCAaHUE MPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIUX XUMHUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpalIEHUH B
Pa3TUYHBIX YCIIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYIO ¥ MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »dJeMEeHTa 10 Gdopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKITnH;

MPUMEHSATh OCHOBHBIC OIEPAIlUH MBICITUTEILHON JEATEILHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, KilaccUu(UuKaiuio,
BBISIBJICHUE TPUYUHHO--CIICACTBEHHBIX CBSI3€M — [JIsi U3y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIHMi, eCTEeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHWEe, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWIaM  TMOJIb30BAaHUS  XMMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBuUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHUIO W COOHMpaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIIOYEH U KUCIIOT C MMOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondTanenH, METHIOPAHXK U APYTrue).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbhIBaThb CMBICI OCHOBHBIX XHUMHUYECKHUX TIIOHSATHWA: XUMHUYECKHU
AJIEMEHT, aTOM, MOJICKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEMIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKas CBsA3b, TEIIOBOU 3(deKT
peakuuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaiu3aTtop, XHMHYECKOE paBHOBECHe, OOpaTUMble U



HEoOpaTUMBbIE pEaKIUHd, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pPEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTENb, OKHUCIEHWE U  BOCCTAHOBJICHUE,
ATOTPOTHsA, aM(POTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW pEeaKUuu, MPEAeTIbHO IOMyCTUMAs
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUUA U
MPUMEHSTh 3TU TOHATHUS IPYU ONMCAHUH BEUIECTB U UX MPEBPALLCHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJIi COCTaBleHUs (Qopmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPENEIISITh BAJIGCHTHOCTh M CTEIIEHb OKUCIICHUSI XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJacCy COEIMHEHUU 1o ¢opmysaMm, BHUII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METaUNIMYecKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3aps] MOHA M0 XUMHUYECKOU (hopMmylie, XxapakTep Cpelabl B
BOJIHBIX PAacCTBOPAaX HEOPTraHWYECKUX COCIUHEHUH, TUI KPUCTAIMUYECKOMN
PELIETKNA KOHKPETHOTO BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona /J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIHKCHIBATH W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuoanmdeckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTth MNOHATUS «rJaBHasg noxarpymnmna (A-rpynma)» U «noOodyHas
noarpymnmna (b-rpymma)», manele u OoOJbIIME TEPUOJIbI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMECIOTCS B TIEPUOAMYECKOM TalmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sapa, oOOIlee YHUCIO DJIEKTPOHOB U
pacmpenieieHue HMX TO0 JJICKTPOHHBIM  CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX NEPUOJIOB U TJIaBHBIX MOJATPYIN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTRA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCIEHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIIME U CHEHU(PUYECKUE XUMHUYECKHE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIas OIMNUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISITb YPAaBHEHUSI AJIEKTPOJMTHUYECKOM JUCCOLMALUM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHbIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUHN
MIOCPEICTBOM COCTaBJICHHS JICKTPOHHOTO OanaHca dTHX PEeaKIni;
NIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBHUSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMeHTa 1o QopMmyle
COCIMHCHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKITnH;

coON0JaTh  MpaBWja  IOJB30BAHUS  XMMHUYECKOM  MOCYyIOM U
7abopaTopHBIM  000pYy/IOBaHHEM, a TakKe IMpaBuia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TO TONYYCHUI0O W COOHMpaHUIO
ra3o000pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIWUH, TOATBEPKIAIOMNEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMU/I-,
uonu-, kapbonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEILHON JEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0O0O0IIEeHNe, CHCTEeMaTU3aINi0, BBIIBICHUC
MPUYUHHO-CJIEICTBEHHBIX CBA3EH — MJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HAOJFOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEealbHBIN W
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jiesioB u dieKkTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThbI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
Xumust — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmmorexa [JOK
' MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
12 BemiecTBa 1 xummuueckue 15 1 bu6mmoteka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 20
Pa3nes 2.Bakneiimme npeacTaBuTe I HEOPrAaHHYECKUX BelleCTB
)1 Boznyx. Kucnopon. [lonsitue 6 bu6mmoteka [IOK
' 00 oKcumax https://m.edsoo.ru/7f41837¢c
’ Bonopoa.Ilonstue o kucnorax g 1 bu6nuoreka [IOK
' U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHUX https://m.edsoo.ru/7f41837¢
OcHo € KJracc
54 HOBHBIE KJ1aCChI 1 1 1 bubmuoreka [JOK

HEOPraHWYECKUX COCTMHEHUN

https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

[Tepuonnueckuii 3aKOH U

11 [Tepuonnueckas cucrema . bu6nuoreka [JOK
’ XAMHYECKUX djeMeHToB /I, 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue aToma
X CBS3b.
- OI/IMquCKasI BS3b . BuGmorexa LIOK
) KUCIHTCITBHO- https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIINH
bu6mmoreka [IOK
Hrroro no pasneny 15 https://m.edsoo.ru/7f41837¢
p 3 bu6mmoteka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 | bubnmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbBIE 3aKOHOMEPHOCTH XHUMHUYECKUX 4 bubnmnorexa [JOK
' peakIimit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALIM. 2 1 1 Bbu6mmoteka [JOK
) XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pasznen 2.HemeTaJJIBI M HX COeTHHEHHS
)1 OO0mas XxapakTepruCcTUKa XUMHIECKIX 4 | bubmuorexa [JOK
' anemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LIOK
’ PYIIBL. P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6mas XxapakKTepuCcTUKa XUMHIECKIX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ) PO https://m.edsoo.ru/7f41a636
KPEMHHM U UX COEIMHEHUS
Uroro no pazgeny 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

Pa3zgen 3.MeTa/JIbI M UX COCAUHEHUS

bubnmoreka IIOK
A % 4
3 Obmme croicTa METALIOR https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3znen 4. Xumus u okpyxaromasi cpeaa
4.1 BemiectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnuorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Kouau4vecTBo 4acos JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue p
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[lepuoauueckuii 3aK0oH.
| [Iepnoanueckas cucrema | 03.09 bubnuoreka [IOK
XMMHYECKUX 3j1eMenTOB JI. U. ' https://m.edsoo.ru/00adb59e
MeHneneesa
3aKOHOMEPHOCTH B U3MEHECHUU BuG OK
. nOIMoTeKa
2 CBOMCTB XUMHYECKHUX DJICMECHTOB 1 05.09/04.09 1
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukaius 1 HOMeHKIaTypa 1 10.09 bu6mmoreka [IOK
HEOPTraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2
Bunper xumMmudeckoii CBSI3U M THITHI b K
4 A ; 1 12.00/11,09 DuOmaoTexa O
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme
5 «IloBTOpEHuE U yriryOaeHue 3HaHuil 1 1 17.09
OCHOBHBIX pa3iesioB Kypca 8 Kiiacca»
Knaccudukanms XuMrudecKux bubnnoreka [JOK
6 uican 1 19.00/18.09 PrommoTexa Il
pEaKLMK 110 Pa3INYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 24.09 Brbmrorexa LIOK
p ' ' https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIIMIX
ITousTHEe 0 XUMHUUECKOM b K
8 1 26.00/25.00  Promorexa O

paBHOBecHH. DaKTOPbI, BIUSIOLINE

https://m.edsoo.ru/00adc28¢c



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

Ha CKOPOCTh XUMHUYECKOU PEaKLIMU U
II0JIO’)KEHUE XUMHUYECKOTO
paBHOBECHS

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

XJiopa

9 01.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTHYECKOMN BuG 1OK
HOJIMOTEKA
10 nccoruanmu. CuibHbBIE U c1a0ble 03.10/02.10
A tan / https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bubmuorexa [JOK
11 HonHrle ypaBHEHUS pEAKIIUNA 08.10
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCJIOT U
OCHOBaHUI B CBETE MPEICTABICHUN
12 val 10.10/09.10 bubmuorexa [JOK
00 JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
TUCCOLIMAINT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEeACTABIEHNI 00 15.10 Brbmmotexa IOK
pea . ' https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMALIIHI
bu6mmoreka [IOK
14 IlousiTre o runpoause coieu 17.10/16.10
AP / https://m.edsoo.ru/00add9d4
ITpaktuyeckas padora No 1.
15 «lfeI_HCHI/IC 3KC1'[1::3 HMCHTAJIbHBIX 22.10 BrbnmoTexa HOK
p ' https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbnas pabota Ne2 o teme Bu6 10K
HOJIMOTEKA
16 «INEKTPOIIUTUYECKAS TUCCOIIHAIIHS. 24.10/23.10
P ! At / https://m.edsoo.ru/00addecO
XUMHUUECKUE PEAKIIUU B PACTBOPAX»
OO0mras XxapakTepucTHUKa rajJoreHOB. Bt OK
o HOJINOTEKA
17 XHUMHUYECKUE CBOMCTBA HA IPUMEPE 07.11/06.11 H

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00addfe2

XnopoBogopoa. ConsiHast KHCIIOTA,

bubmuoreka [JOK

18 XMMHYECKHE CBOMCTBA, ITOJyUCHUE, 12.11
i https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[pakTuueckas padora Ne 2 o reme BuG 10K
noIMoTEKA
19 «lTomyueHne cOITHON KUCIOTHI, 14.11/13.11
e .. . / https://m.edsoo.ru/00ade348
U3y4yeHue e¢ CBONCTB»
Brruncnenus no ypaBHEHUSIM
20 XUMHUYECKUX PEaKIUi, €CJIM OJUH U3 19.11 bubmnorexa LIOK
PCAKLIH, A ' https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
OO01ast XapaKTEPUCTHUKA JIEMEHTOB b K
21 1 p P 21.11/20.11 nommoreka 11O
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
” Haxoxxnenue cepbl U €€ coeIMHEHU I 26.11 bu6mmoreka [IOK
B IIpUpoae. XMMUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
CepoBoOpOI, CTPOCHHE, b K
23 POBOAOPOL, CTP } 28.11/27.11 noamorexa 1O
du3HYecKue U XMMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepbl. CepHasi KMCIIOTA,
24 buznyecKkue 1 XUuMHUYECKHE 03.12 bubmorexa HOK
. ' https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMHUUECKUE PEAKIINH, JICKAILUE B
OCHOBE TIPOMBIIIICHHOTO CrIoc0o0a
MOJIYYEHHS] CEPHOU KUCIIOTHI. bubnuoreka K
25 . P 05.12/04.12 ommorexa 1O
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarollleu cpeibl COETUHEHUSIMU
cepol
26 Brrunciienue MaccoBoit 107U BBIXOJ1a 10.12 bubmuorexa [JOK

IPOAYKTA PEaKUU

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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OO011ast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynimsl. A3or,

bubmuoreka [JOK

27 12.12/11.12
pacupoCcTpaHEeHUE B IPUPOE, https://m.edsoo.ru/00adeeab
buznyeckue 1 XuMUYECKHe CBONCTBA
AMMHaK, ero pu3nvecKue u

28 XHMHYECKHE CBOMCTBA, MOJYYEHUE U 17.12 bubmorexa [IOK

> oMYA ' https://m.edso0.ru/00adf004
MIPUMEHEHUE
[IpakTrueckas padora Ne 3 o Teme Bu6 10K
nonMoTeKa

29 «ITomydyeHne aMMmuaKka, H3y4eHHE €Tro 19.12/18.12

. v yi / https://m.edsoo.ru/00adf180
CBOMCTBY»

30 A3oTHas Kuciora, e€ Gpusndeckue u 24.12 bubnuoreka [IOK
XUMUYECKHUE CBOKCTBA ' https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIbHBIX BuG 1OK

nOIMOTEeKA

31 oOpeHuil. XUMHUYEeCKOe 26.12/25.12
yAoop . / https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEl CpeIbl
COEIMHEHUSIMU a30Ta
®Pochop. Oxeun pochopa (V) u

32 (bocg)o pHasI KHCH((I))Ta q)(blzrl)m/l(qez:l(ﬂe u 09.01/14.01 bubmorexa HOK

p o ' | https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyYEHUE
Hcnonp3oBanue pocdaros B
KayecTBE MUHEPAJIbHBIX y100pEeHUH.

33 P V}’Il P 14.01/15.01 bubmuorexa [JOK
3arpsi3HeHue NPUPOJHON CPEbl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

34 npu ﬁf_[e EI/ISI/I];‘)—IGCKII)/IG U XUMHUYECKHE 16.01/21.01 bubmmorexa [TOK

p ? ’ ’ ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
bubnmoreka [JOK
35 Oxkcuapl yraeposaa, ux pusznueckue u 21.01/22.01 1

https://m.edsoo.ru/00adfebe
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XAMHUYECKHE CBOMCTBA.
DKOJIOrHYEeCKHE TPOOIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

bubmuoreka [JOK
36 VYroapHasg KUCIIOTA U €€ COJIH 23.01/28.01
/ https://m.edsoo.ru/00ae006¢
[pakTuueckast padora Ne 4 o reme
"IToryyeHue YIIIEKUCIIOTO rasa.

37 ya yT 28.01/29.01 bubmuorexa [IOK
KauectBennast peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNBbHBIE TOHATHS 00 Eub 10K
HOINOTEKA
38 OpPraHNYECKUX BEIECTBAX KaK O 30.01/04.02
p . / https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YTIIepoia
bu6mmorexa [IOK
39 KpeMmuuii u ero coequHeHns 04.02/05.02
p 4 / https://m.edsoo.ru/00ae080a
[TpakTuueckas padorta Ne 5. Pemenue
IKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME b K

40 pud g 06.02/11.02  Promaorexa 11O
«BaxHeln1e HeMeTaluIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU
KonTponbnas padorta Ne3 o teme Bu6 10K

HOINOTEKA
41 «Bakuenme HeMeTaJUIBI U UX 11.02/12.02
/ https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
SJIEMEHTOB — METAJIJIOB.
Mertammuueckas cBSI3b U

47 13.02/18.02 bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METAJJIOB
XUMHUYECKHE CBOMCTBA METAIJIOB.

43 18.02/19.07  Promorexa HOK

DIIEKTPOXUMHUYECKUH P

https://m.edsoo.ru/00ael156
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HaIPSHKEHUN METaJIOB

OO0rue crnocoObI MOTYYEHUS
MeTaiuioB. Crurasel. BerauciieHus mo

bu6mmoreka [JOK
44 ABHCHUSAM XHMHUUYECKUX PEaKIUM, 20.02/25.02
M peaki / https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
npuMecHu
45 [IoHsATHE O KOPPO3UH METAIUIOB 25.02/26.02 bubmorexa HOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
46 €JIOYHBIE METAJLIIbI 27.02/04.03
m / https://m.edsoo.ru/00ae14b2
OKcHIbl U TUAPOKCUIBI HATPUS U
47 it p bl P 04.03/05.03 bu6mmorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
eJIOYHO3eMEIbHBIE METAILIBI —
48 [enorm » 06.03/11.03 Pwomorea LIOK
KaJIbIIMHA 1 MarHuu https://m.edsoo.ru/00ael5e8
49 Baxkueiinme coeiuHEHNS KaJlbLU 11.03/12.03 Bubmaorexa LJOK
https://m.edsoo.ru/00ael5e8
O00011IeHNE U CUCTEMATH3ALINS
50 IEI 8 13.03/18.03
3HAHUH
JKEcTKOCTh BOIBI U CIIOCOOEI €€
51 )i\ 18.03/19.03 bubnuotexa [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme Bu6 OK
52 "XEcTKOCTH BOIBI 1 METOIHI €€ 20.03/02.04 ubmmorexa L
| https://m.edsoo.ru/00aelaed
YCTpaHEHHUS
53 AToMUHMiT 03.04/08.04 PrOmaorexa IIOK
https://m.edsoo.ru/00aelc64
AwmMdoTepHbBIE CBOIICTBA OKCUIA U
54 orep i\ 08.04/09.04 bubnmoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
55 Kenezo 10.04/15.04  bubmuoteka [JOK
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

https://m.edsoo.ru/00ae1d86
bubmuoreka [JOK

56 15.04/16.04
(IT) u xxene3a (III) / https://m.edsoo.ru/00ae35¢6
O00011IeHNE U CHCTEMATH3aLIH
57 Hf H 17.04/22.04
3HaHHI
[Tpaktuueckas padora Ne 7. Pemenue
IKCIIEPUMEHTAILHBIX 3aJa4 110 TEME
58 p ! ¢ 22.04/23.04 bu6mmoreka [JOK
«Baxxneiinine MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCIMHCHUS
Brluucnenus no ypaBHEHUSIM
XUMHYECKUX PEaKIUi, €CIIu OAUH U3
€areHTOB JaH B U30bLITKE UJIN
59 p ¢ 24.04/29.04 bubmuorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOMH JI0JTM BbIXOJa MPOAYKTa
peakiuu
O0o001IcHNE U CHCTEMATH3alINS
60 Uj 1 29.04/30.04
3HAHHUI
KonTponbnas padorta Ne4 o reme
«Baxkneiinire MeTaibl U UX
61 06.05
COCTMHEHUS» (UTOrOBast
KOHTpOJIbHAs paboTa)
BemecTBa n MaTepuaibl B
62 i ! p 13.05/07.05 bu6mmoreka [IOK
IIOBCEJIHCBHOM JKU3HM YeI0BEKa https://m.edsoo.ru/00ae3f50
XHUMHUYECKOe 3arpsi3HEHNE
63 § P 15.05/13.05 bubnmoreka [JOK
OKPYKAIOIIEN Cpeb https://m.edsoo.ru/00ae4270
Ponp xuMuu B peleHuu bubnunorexa IIOK
64 P 20.05/14.05  PHomHorexa Ll
IKOJIOTMUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
65 O00011eHNEe U CUCTEMATU3 AL 22.05/20.05  bubmmoreka [JOK
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3HAHUI

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

66

O000111eHNE U cCUCTEMATU3ALIIS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

65/66

-/21.05



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

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

AxrronepHoe obmectBo «M3aatenscTBo «IIpocBemnienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Xumusi(6a30Bbiil ypoBeHsb).PeanmzanusatpedoBannii @I'OC 0cHOBHOTO 00IIIEro
oOpa3oBaHus: MeTou4YecKoe nocooue ais yunrens / Kapepuna A. A.,
[Tnuyruna I'.B.; mox pexn. I'. B. [Inuyrunout. M. : ®I'BHY «UHCTUTYT

cTpareruu pa3zButus oopazoanusi PAOy», 2022 81 c.:

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
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