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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpeaensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHus MpeaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCs;



CrocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHM XUMHH OOECHedYMBaIOTCS CrHelupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATHUI XUMHH, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOJIUT C MPUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKA W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B



npuoOIMEeHN K HAy4YHBIM METOJaM IIO3HAHHWS TIPU HW3YYCHUU BEIIECTB W
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0O€30MacHOr0 oOpalieHusi ¢ BEUIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pPa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATHP W OIICHUBATH SBJICHUS
OKPYXAIOIIEro MHpA, WCIOJIb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— ¢opMmupoBaHHEe Y OOYy4YaOIIMXCA TYMAHUCTHYECKUX OTHOIICHUH,
MOHUMAHUS TICHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJOTHYECCKU
11e71eco00pa3HOTO TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMHUYECKHE ypaBHeHUs. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SIBJICHUI, HAOI0IeHNE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHus CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJYYEHUS] KHUCIOpoJa B JabOpaTopud W MPOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouWcTBa BOAbl. Boma kak pactBopurens.  PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4eloBeKka. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHusl TOpeHus (MmoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJE0OBaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproanyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hblli H
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUsI U BOCCTAaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3noKeHusl, COSAUHEHHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpPH WM3YYEHHM XHMHHU B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMAYeCKUX peakiuii Mo pa3auyHbIM MPU3HAKAM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIUMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUA C  HUCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHoro oOMeHa. Y ciioBUsl MPOTEKAHUS peaKid HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JUCCOUMAIMU KHCIOT, MICJIOYEe U COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3nUecKne ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyibdar-uon. HaxoxnaeHue cepsl U €€ COCOUHEHUN B IpUpPoJie. XUMHUUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIEC CTENEHH OKHCIIEHHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
bu3nYecKue U XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKarolel Cpe/ibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B Ka4ECTBE MUHEPATBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npupojae. OKcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conM, uX PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUJICH, YTaHOJ, TJIUIIEPUH, YKCYCHAsI KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: JKUPaX, OCJIKaxX, YriIeBoJax — U UX
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpobremMpl 6€30macHOr0 KCIOIb30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YyYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4CHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB UX INPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PELIICHUE 3KCIEPUMEHTAIbHBIX
3az1a4 1o reme «BakHele HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTtasiibl U MX COCAUHEHMSA

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBI HaTpusi W Kanud. [IpuMeHeHue 1EenoYHbIX METANIOB W  HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaiblius. Baxueiive coequHEHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(POTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, LIMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [UHKA, PEIICHUE SKCTIEPUMEHTANIbHBIX 3a71a4 Mo TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

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

Meswcnpeomemnmnpwie céasu



Peanmnszanust MeXNpeAMETHBIX CBSA3€M NPH W3YyYEHMM XMMHMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SBISIOIUXCS CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAY4HBIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJIHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.

1.2 Hanpaenenus eocnumanus

[Iporpamma peasin3yeTcs B €IMHCTBE YU€OHOM U BOCIUTATEIBLHOMN JAeATeIbHOCTH

IIKOJIBI [T0 OCHOBHBIM HAaINpaBJIECHUSAM BOCIUTAaHUSA B cOOTBEeTCTBUU ¢ PI'OC:
1. [I'pasicoanckoe socnumanue BKIIOYAET:
CO3/IAHUE YCIOBUM JJIsI BOCIIUTAHUS Y JIETEH aKTUBHOM IPpakJaHCKOM MO3UIINH,
rpaXJaHCKON OTBETCTBEHHOCTH, OCHOBAHHOW HAa TPAAULIMOHHBIX KYJIbTYPHBIX,
JTyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX POCCUICKOTO OOIIECTBA;
pa3BUTHE KYJbTYPhl MEKXHAITMOHAIBHOTO OOIIICHNUS,
dbopmupoBaHUE TPUBEP)KCHHOCTH UESM WHTEPHAITMOHATIN3MA, IPYIKOBI,
PaBEHCTBA, B3aUMOIIOMOIIM HAPOJIOB;
BOCIIUTAHUE YBAXKUTEIBHOIO OTHOIIEHHUS K HALIMOHAIBHOMY JTOCTOUHCTBY
JOJIEH, X YyBCTBaM, PEJIUTHO3HBIM YOCKICHUSIM;
pPa3BUTHUE MTPABOBOM U MOJUTHYECKOW KYJIbTYPHI IETEN, PACILIUPEHUE
KOHCTPYKTUBHOI'O YYacCTHs B IPUHATUU PEUICHUM, 3aTparuBarollnX UX paBa u
HWHTEPECHI, B TOM YHUCJI€ B Pa3IMYHBbIX OpMaxX caMOOpraHu3aIluy,
caMOympaBJieHHUs, OOIIIECTBEHHO 3HAYMMOM A TeIbHOCTH;
pa3BUTHE B IETCKOM CPEAE OTBETCTBEHHOCTH, IPUHIMUIIOB KOJJIEKTUBUA3MA U
COIIMAJIbHOM COJINIAPHOCTH;
dbopMHpoBaHUEe CTAOMIBLHONW CUCTEMbI HPABCTBEHHBIX U CMBICJIIOBBIX YCTAaHOBOK
JUYHOCTH, O3BOJISIOIINX MPOTUBOCTOATH UICOJOTHH SKCTPEMU3MA,
HaIMOHAIN3Ma, KCeHO(HOoOUH, KOPPYIIUH, TUCKPUMUHAIIAN IO COIUATTLHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MIPU3HAKAM U APYTUM HETATUBHBIM



COI[MAJIbHBIM SIBJICHUSM;

pa3paboTKy U peanu3aluio MporpaMM BOCIIUTAHUS, CITIOCOOCTBYIOIIUX MPABOBOM,

COLMAJIbHOM Y KYJIbTYPHOM aJanTaliuu J€TeH, B TOM YHUCIE JETEN U3 CEMEU

MUTPAHTOB.

2. Ilampuomuueckoe socnumatue 1 GOPMUPOBAHNE POCCUNCKON MICHTUYHOCTH
peayCMaTpPUBAET:

CO3[IJaHUE CHUCTEMBI KOMILJIEKCHOTO METOAUYECKOTO COMPOBOXKIACHUS

JeATEILHOCTH IEIarOroB U IPYTUX paOOTHUKOB, yUYACTBYIOIINX B BOCITUTAHUHT

MOIPACTAIOIIETO MTOKOJICHHUS, TI0 (POPMUPOBAHHUIO POCCUHUCKON TPaKIaHCKON

UJICHTUYHOCTH;

dbopmupoBaHue y AeTel MaTpuOTU3MA, YYBCTBA TOPJIOCTH 3a CBOIO Ponuny,

TOTOBHOCTH K 3aluTe uHTepecoB OTeuecTBa, OTBETCTBEHHOCTH 3a Oyaylee

Poccun Ha OCHOBE pa3BUTHS IPOTrpaMM MATPUOTUYECKOTO BOCIIUTAHUS JACTEH, B

TOM YHUCJIE BOEHHO-TATPUOTUYECKOT'O BOCITUTAHUS,

MOBBIIICHUE Ka4eCTBa MPENogaBaHus T'yMaHUTAPHBIX YYEOHBIX MPEIMETOB,

00€eCIeYnBaIOIIET0 OPUEHTAITUIO0 00YYAIOIUXCSl B COBPEMEHHBIX OOIIECTBEHHO-

MOJUTUYECKUX MTPOIECCAX, NPOUCXOAAIMX B Poccun u Mupe, Takxe

OCO3HAHHYIO BBIPAOOTKY COOCTBEHHOM MO3UIIMH MO OTHOIIIEHUIO K HUM Ha

OCHOBE 3HAHUS U OCMBICIIEHUS UCTOPUHU, TyXOBHBIX IEHHOCTEW U IOCTUKEHHIM

HAaIlIEW CTPaHBbI;

Pa3BUTHE y MOAPACTAIOMIETO OKOJCHHS YBAKEHUS K TAKUM CUMBOJIAM

rocyJapcTBa, kak repo, ¢uiar, rumMH Poccuiickoit denepanuu, K ICTOPUUECKUM

CUMBOJIaM U namsiTHUKaM OTe4ecTBa;

Pa3BUTHUE MTOMCKOBOW U KPACBEAUECKOMN AEATEIBHOCTH, IETCKOTO

MMO3HABATEIBLHOIO TypHU3Ma.

3. HyxoeHo-HpascmeenHoe BOCTIMTAHUE JIETEH HA OCHOBE POCCUHUCKUX
TPAAULMOHHBIX [IEHHOCTEN OCYIIECTBISETCA 3a CUET:

pa3BUTHUA Yy JETEH HPABCTBEHHBIX YYBCTB (UE€CTH, 10JTa, CIPABEIINBOCTH,

MUJIOCEPUS U APYKEIo0us );

dbopMupOBaHUS BHIPAXKCHHOW B IMOBEICHUY HPABCTBEHHOMW MO3UIIAN, B TOM YHCIIE

CIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa;

Pa3BUTHS COMEPEKUBAHUSI U (POPMUPOBAHUS TO3UTUBHOTO OTHOIIEHUS K JIIOJISIM,

B TOM YHCJIE K JIMLIAaM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0POBbS U

WHBaJIUIaM;

paciMpeHusi COTPYAHUYECTBA MEXKY TOCYJaPCTBOM U OOIIIECTBOM,

0O0I11IeCTBEHHBIMU OPTaHU3ALMSIMU U UHCTUTYTaMH B c(hepe TyXOBHO-

HPABCTBEHHOI'O BOCTIUTAHUS JIETEH, B TOM YHCIIC TPATUIIMOHHBIMU

PETUTUO3HBIMU OOIIMHAMU;

COJIEUCTBHS (POPMUPOBAHUIO Y I€TEH MO3UTUBHBIX )KM3HEHHBIX OPUEHTUPOB U

JIAHOB;

OKa3aHWsI TIOMOIIIH JIETSM B BBIPAOOTKE MOJIeTICH TTOBEACHHS B PA3IMUHBIX

TPYJIHBIX KU3HEHHBIX CUTYAIIUSIX, B TOM YHCJIE TIPOOJIEMHBIX, CTPECCOBBIX U

KOH(JIUKTHBIX.



4. Dcmemuueckoe eocnumanue MPEIIONAraeT:

3¢ (HeKTUBHOE UCTIOJIb30BAaHUE YHUKAIBHOTO POCCUICKOTO KYIbTYPHOTO

HacIleIUs, B TOM YHCJIE JTUTEPATYPHOT0, MY3bIKAJIbHOI0, XyI0KECTBEHHOTO,

TeaTpaJbHOrO0 U KUHEMATOrpaduyecKoro;

CO3[IJaHHE€ PABHBIX ISl BCEX JAETEN BO3MOKHOCTEN 10CTyNA K KYJIbTYPHBIM

LEHHOCTSIM;

BOCIIUTAHUE YBAXKEHUS K KYJIbTYpe, I3bIKaM, TPAIUIUSAM U 00bI4asiM HapOOB,

npoxkuBarommx B Poccurickont @enepanuu;

YBEIMYCHHE TOCTYITHOCTH ACTCKOM JINTEpaTyphl IJIs1 CEMel, TPHOOITICHUE eTeH

K KJIACCUYECKUM U COBPEMEHHBIM BBICOKOXY0KECTBEHHBIM OTEUECTBEHHBIM U

MHPOBBIM MIPOU3BEACHUSAM UCKYCCTBA U JINTEPATYPHI;

CO3JJaHHE YCIOBUU JUIsl JOCTYITHOCTA MY3€MHOM U T€AaTPaIbHON KyJIbTYPHI IS

JIETEH;

pa3BUTHE MY3E€HHOU U TE€aTPAIILHOM NE€IarOTUKHU;

IIOAJAEPIKKY MEDP 10 CO3aHUIO U PACIIPOCTPAHEHUIO IIPOU3BEICHUN UCKYCCTBA U

KYJIBTYPBI, IIPOBEICHUIO KYJIbTYPHBIX MEPOIIPUITUNA, HAIIPABIICHHBIX HA

IIONYJIAPU3ALIMIO0 POCCUNCKUX KYJIBTYPHBIX, HDABCTBEHHBIX U CEMEUHBIX

IICHHOCTEH;

CO3JIaHUE U IOLJEPIKKY IIPOU3BOJICTBA XYAO0KECTBEHHBIX, JOKYMEHTAIbHBIX,

HAYYHO-TIOMYJISIPHBIX, YICOHBIX M AHUMAITMOHHBIX (PUIIHMOB, HAMPABIIEHHBIX HA

HPaBCTBEHHOE, I'PAXKTAHCKO-NIATPUOTUUYECKOE U OOIIEKYJIbTYPHOE Pa3BUTHE

JIETeH;

MOBBIIICHUE POJIM OMOIMOTEK, B TOM UKciie OMOIMOTEK B cucTeMe 00pa30BaHMs,

B MPUOOLIEHUHU K COKPOBUIIIHUIIE MUPOBOM M OT€YECTBEHHOM KYJIbTYPhI, B TOM

YHUCJIE C UCTIO0Ib30BaHNEM UH(POPMALMOHHBIX TEXHOJOTU;

CO3JJaHHE YCIOBUU JUIsl COXPAHEHUS, IOAJIEPKKHU U PA3BUTHUS STHUUECKUX

KYJIbTYPHBIX TPAJIULIMK U HAPOJHOTO TBOPUYECTBA.

5. @usuueckoe socnumanue, opmuposanue Kyivmypsl 300p08bs U
IMOYUOHATbHO20 DIA20NONYYUSs BKITIOYACT:

(dbopMHUpOBaHKE y MOAPACTAIOIIETO MOKOJIEHUSI OTBETCTBEHHOT'O OTHOILEHUS K

CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3I0pPOBOM 00pa3e >KU3HU;

dbopMHpoBaHUE B IETCKON U CEMEHHOM Cpejie CUCTEMBI MOTUBAIIMH K aKTUBHOMY

U 37I0pOBOMY 00pa3y KM3HH, 3aHATHIM (PU3NUECKON KyJIbTYpOH U CIIOPTOM,

pa3BUTHE KYJIBTYPhI 30POBOTO TUTAHUS;

CO3JIaHHE JUJISl JETEN, B TOM YHUCJIE AETEN C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMH

3JI0pPOBbs, YCIOBHM IJIsl PETYJISIPHBIX 3aHATUN (PU3UUECKOM KyJIbTYpOu U

CIIOPTOM, Pa3BUBAIOLIETO OTABIXA U 0310POBJIEHUS, B TOM YHCJIE HA OCHOBE

Pa3BUTHS CHOPTUBHOM MH(MPACTPYKTYPHI U MOBBIIICHUS 3(PPEKTUBHOCTH €€

UCIIOJIb30BaHUS;

pa3BUTHE  KYJbTYpbl  0O€30MacHOM  KU3HEJESATENbHOCTH, MPOPUIAKTUKY

HAapKOTUYECKOM UM alKOTrOJbHOW 3aBUCUMOCTH, TaOaKOKypeHHs W JPYrux

BPEIHBIX MMPUBBIYEK;

npenocTaBieHue o0ydaromuMcs 00pa3oBaTeNbHBIX OpPraHM3alMid, a TaKxKe



JETSIM, 3aHUMAIOMIMMCS B HMHBIX OpraHu3alMsX, YCIOBHM ISl (PU3UUECKOTO
COBEPILIEHCTBOBAHUS HA OCHOBE PETYJSIPHBIX 3aHATUN (PU3KYIBTYpOH U CIIOPTOM
B COOTBETCTBUU C MHAUBUAYAJIbHBIMU CIIOCOOHOCTSMH U CKIIOHHOCTSIMU JCTEH;
MCII0JIb30BAaHUE MOTEHIMAIa CIOPTUBHON JIEITEILHOCTH ISl TPO(PUIIAKTUKU aco
UAJIbHOTO  ITOBEJICHUS;

COJICHCTBHE MPOBEACHUIO MaCCOBBIX 00IIIE€CTBEHHO-CIIOPTUBHBIX MEPOIPUATUN U
MIPUBJICYECHUE K YYACTHUIO B HUX JIETEH.

6. Tpyoosoe socnumaHue peanu3yeTcs MOCPEICTBOM:

BOCIIUTAHUS y JIETE€N YBAXKEHUS K TPYAY U JIFOASIM TpyAa, TPYIOBbIM
JOCTHKECHHSIM;

dbopmupoBaHUsl y JeTel YMEHUM U HAaBBIKOB CaMOOOCTyKMBaHUsl, TOTPEOHOCTH
TPYIAUTHCA, JOOPOCOBECTHOI'O, OTBETCTBEHHOT'O U TBOPYECKOI'O OTHOLLIEHUS K
pa3HBIM BUJaM TPYIOBOU E€ATEIbHOCTH, BKIIOYasi 00y4EHHUE U BBIIOTHEHHUE
JIOMAaITHUX 003aHHOCTEN;

Pa3BUTHS HABBIKOB COBMECTHOM pabOThl, yMEHUSI pabOTaTh CAMOCTOSATEIBHO,
MOOUIIN3YsI HEOOXOIUMBbIE PECYPCHI, IPABUIBHO OLIEHUBAsSI CMBICI U OCIEACTBUS
CBOMX JICHCTBUI;

COJEHCTBUS NPOPECCHOHATBHOMY CaMOOIIPEAEIICHUIO, MPUOOIIECHUS 1eTel K
COLIMAJIbHO 3HAYUMOM JESITEIbHOCTH U1l OCMBICIIEHHOTO BbIOOpa mpodeccuu.

7. Dkonocuueckoe socnumaHue BKIIOYACT:

pa3BUTHE Yy ACTEW U UX POIUTENEH SKOJOTUUECKON KYIbTYPhl, OEPEKHOTO
OTHOUIEHUS K POJIHOM 3eMJie, MpUPOIHbIM OoraTtcTBaM Poccuu u mupa;
BOCIIMUTAHUE YYBCTBA OTBETCTBEHHOCTH 32 COCTOSIHUE TPUPOIHBIX PECYPCOB,
YMEHUH U HABBIKOB Pa3yMHOT0 IPHUPOAOIOIb30BAHUSA, HETEPITUMOTO OTHOIICHUS
K JIEMCTBHSIM, IPUHOCSIIIUM BPEJ SKOJOTUH.

8. Llennocmu Hayuno2o no3Hauus MOApPa3yMeBaeT:

COJICHCTBHE MOBBIIIEHUIO TPUBJIEKATEIBHOCTH HAYKH JIJIS1 TOIPACTAIOILErO
IIOKOJICHMS], TTOJIEPKKY HAyYHO-TEXHUYECKOTO TBOPYECTBA JIETEM;

CO3/1aHUE YCIOBHM JUIsl MOTYYEHUS JE€ThbMH IOCTOBEPHON MH(pOpMAIIUH O
NIEPENOBBIX TOCTHXKEHUSAX U OTKPBITUAX MUPOBOM M OTEYECTBEHHOW HAYKH,
NOBBILIECHHS 3aMHTEPECOBAHHOCTHU MOIPACTAIOLIETO TOKOJIEHUS B HAYYHBIX
MO3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBRA.

1.1 I]eneswvie opuenmupul pe3ynvmamos 60CHUMAHUA
LleneBbie OpUEHTHPBI PE3yJIHTATOB BOCIIUTAHUSA HA YPOBHE HAYAIbHOI0
0011ero o0pa3oBaHus.
I pasicoancko-nampuomuueckoe 6ochumanue
3HaMUN 1 TIOOSIIKN CBOIO MaITyI0 POAMHY, CBOM Kpail, UMEIoIui
npexncrasiienne o Ponnae — Poccun, €€ TeppuTopun, pactonoKeHUH.
CosHaroluii NpUHAAIEKHOCTh K CBOEMY HapOAy U K OOIIHOCTH IpakIaH
Poccun, nposBisAromyii yBaKeHHE K CBOEMY U IPYTHM HAPOAAM.
[TonnMaromuii CBOXO CONPUYACTHOCTH K MPOIIIOMY, HACTOSIILIEMY U OyyleMy
poaHoro kpas, ceoert Ponunsr — Poccun, Poccuiickoro rocyaapcrsa.
[Tonnmaromuii 3HaueHUE rPaKJaHCKUX CUMBOJIOB (TOCYJapCTBEHHAs: CUMBOJIMKA



Poccun, cBoero pernona), npa3qHUKOB, MECT IOYUTAHUS T€POEB U 3AIIUTHUKOB
OreuecTBa, NPOSABISIONINN K HUM YBaKECHHE.

Nwmeromuii nepBoHAYaIbHBIE MPEICTABICHUS O MPABaX U OTBETCTBEHHOCTH
YyesioBeKa B 00IIECTBE, TPAXKIAHCKUX IIpaBaxX U 00sI3aHHOCTSIX.

[IpuHuMaromuii yyactde B KU3HM Kjacca, o01ieo0pa3oBaTeIbHOM
OpraHM3allH, B IOCTYITHOM MO BO3PACTy COLMATIbHO 3HAYNMOMN JIEATEIIbHOCTH.
[lyxoeHo-npascmeennoe gocnumanue

YBaxaromuii TyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOE€M CEMbH, CBOETO HApO/Ia,
CEMENHBIC LICHHOCTH C YYETOM HAIIMOHAIBHOM, PETUTMO3HON IPUHAIJICKHOCTH.
Co3Haronmil IEHHOCTh KaXK/10M 4eJI0BEYECKOM KU3HU, TPU3HAIOIIUN
VHIUBUIYAJIBHOCTh U JIOCTOMHCTBO Ka)JIOI'0 Y€JIOBEKA.

JloOposkenaTenbHbINA, TPOABIISIIONINI CONEPEKUBAHNE, TOTOBHOCTh OKA3bIBaTh
MTOMOIIb, BEIPAXKAIOIINNA HEMPUITUE TTOBEICHHUS], IPUUUHSIONIETO (PU3UYECKUI 1
MOPAJIBHBIN BPEA IPYTUM JIIOASAM, YBAXKAIOIIUN CTAPIINX.

YMermui OLeHUBATh TOCTYIIKU € IMO3ULIHUU UX COOTBETCTBUSI HPABCTBEHHBIM
HOPMaMm, OCO3HAIOIINUN OTBETCTBEHHOCTH 3@ CBOU MOCTYIIKH.

Brnaneromuii mpecTaBiIeHUsIMU O MHOTOOOpa3uH SI3bIKOBOTO U KYJIBTYPHOTO
npoctpaHcTBa Poccuu, nmeromuii nepBoHavaIbHbIE HABBIKK OOIICHUS C JIFOAbMHU
Pa3HbIX HAPOJOB, BEPOUCIIOBEIAHU M.

Co3Haromuii HpaBCTBEHHYIO U ACTETUYECKYIO IEHHOCTh JINTEPATYPhl, POJTHOTO
SI3bIKA, PYCCKOTO SI3bIKA, MPOSBISIONIMNA HHTEPEC K YTCHHUIO.

Ocmemuueckoe ocnumaHue

CnocoOHbIN BOCIIPMHUMATh U YyBCTBOBATh MPEKPACHOE B OBITY, MPUPOJIE,
HCKYCCTBE, TBOPYECTBE JIIOACH.

[IposBIsAIOIIMI NHTEPEC U YBAKEHUE K OTEYECTBEHHON U MUPOBOM
XyJA0KECTBEHHOMU KYJIBTYpE.

[IposBnsrOmMA CTPEMJIIEHHE K CaMOBBIPAXEHHIO B pPa3HbIX BHUIAX
XYJI0’)KECTBEHHOM JEATEIbHOCTH, UCKYCCTBE.

duznueckoe BocuTanue, GopMUPOBAHUE KYJIbTYPHI 3I0POBBS U
AMOITMOHAIBHOTO OJIArOmOoTydust

bepexxno otHOCSTIMIICS K ((U3NIECKOMY 3I0POBBIO, COOJTIOIAFOIINI OCHOBHBIC
MpaBuJjia 3JJ0pOBOTO M 0€30MacHOro JJIs ce0s M IPYTHUX JIFOIeH 00pa3a )KU3HU, B
TOM 4Huciie B UHOOPMAITMOHHON Cpejie.

Bianeromuii o0CHOBHBIMU HAaBBIKAMU JIMYHOM M OOIIIECTBEHHOM T'MTHEHBI,
0e301acHOro MoBeeHUs B ObITY, IPUPOJIE, OOIIECTBE.

OpueHTUPOBaHHBIM Ha (PU3UYECKOE PA3BUTHE C YUETOM BO3MOXKHOCTEM
310POBBSI, 3aHATUS (UBKYIBTYPOU U CIIOPTOM.

Co3Haromuii 1 IPUHUMAKOIIUN CBOIO MOJIOBYIO PUHAJIEKHOCTb,
COOTBETCTBYIOIINE €1 MCUXOPU3UUECKHE U NMOBEIEHYECKHE OCOOEHHOCTH C
YYETOM BO3pacTa.

Tpyooeoe socnumanue

Co3zHaromnuii IeHHOCTh TPY/la B )KU3HH YEIOBEKa, CEMbH, OOIIECTRA.
[IposBnstomuil yBakeHue K Tpyay, JI0Is8M Tpyaa, OepexHoe OTHOIICHUE K



pe3ynbTaTaMm TpyAa, OTBETCTBEHHOE MOTPeOIECHNUE.

[IposBinsomuUi HTHTEPEC K pa3HbIM IPOPECCUsIM.

VYyacTByromuii B Pa3IMYHBIX BUAAXJOCTYIIHOTOIIO  BO3pacTy TPYZa,
TPYZAOBOU EATEIBHOCTH.

IJKonozuveckoe gocnumanue

IToHnMaromui HEHHOCTh NIPUPOABI, 3aBUCUMOCTb JKU3HU JIFOJEH OT IPUPOJIBI,
BIIMSIHUE JIFOJIEN Ha IPUPOY, OKPYKAKOLIYIO CPELy.

[IposBrnsromuii 11000Bb U O€peKHOE OTHOILIEHUE K IPUPOJIE, HETIPUSITHE
JCHCTBHM, MTPUHOCSIINX Bpel PUPOJIe, 0COOCHHO KUBBIM CYIIIECTBAM.
Bripaxkaroniuii rOoTOBHOCTb B CBOEH AEATEIIbHOCTH NPUAEPKUBATHCA
DKOJIOTHYECKUX HOPM.

Llennocmu nayuno2o no3HaHus

Bripaxkatouuii o3HaBaTeIbHbIE HHTEPECHI, AKTUBHOCTb, JTFOO03HATEILHOCTh U
CaMOCTOSTEIIBHOCTD B [IO3HAHUU, UHTEPEC U YBAKEHUE K HAYYHBIM 3HAHUSAM,
HayKe.

Obnagaronuii nepBoHaYaIbHBIMU NMPEACTABICHUSMU O IPUPOAHBIX U
COLIMAJIbHBIX 00BbEKTaX, MHOr000pa3uu 0OBEKTOB U SIBICHUN PUPOJIbL, CBA3H
YKUBOW U HE)KMBOM IIPUPOJIBI, O HAYKE, HAYYHOM 3HAHUU.

Nmeromuii nepBoHavaabHble HABBIKM HAOIIOACHUM, CUCTEMATU3ALNH U
OCMBICJICHHUS OTIbITA B €CTECTBEHHOHAYYHON U TYMaHUTAPHOU 00JIaCTsIX 3HAHUS.

IlesieBble OpUEHTHPHI Pe3yJIbTATOB BOCIIMTAHUS HA YPOBHE OCHOBHOI'O
001ero oopa3oBaHus.

I'pasxcoanckoe eocnumanue

3HAOWNN U MPUHUMAIOIINN CBOIO POCCUMCKYIO TPAKIAHCKYIO IPUHAIIEKHOCTD
(MIEHTUYHOCTH) B MOJUKYJIBTYPHOM, MHOTOHAIITMOHAJILHOM U
MHOTOKOH(ECCHOHAIIbHOM POCCHUICKOM 0OOIIIECTBE, B MUPOBOM COOOIIIECTBE.
[Tonnmaromuii CONPUYACTHOCTD K MPOILIIOMY, HACTOSIILIEMY U OyyllieMy HapoJa
Poccun, TeicAueneTHEN HCTOPUN POCCUKMCKON FOCYAAPCTBEHHOCTH HA OCHOBE
HMCTOPUYECKOTO MPOCBEIIEHUS, POCCUNCKOI0 HAIMOHAIBHOTO HCTOPUYECKOTO
CO3HAHMS.

[IposBasiromMi yBaxXE€HHE K TOCyAaPCTBEHHBIM CUMBOJIaM Poccnu, mpa3iHuKam.
[TposiBisrOITNi TOTOBHOCTH K BBIITOJTHEHUIO 00sI3aHHOCTEH rpaxaannHa Poccun,
peanu3aluy CBOMX IpakIaHCKUX MPaB U CBOOOJI P YBAXKEHUHU IIPaB U CBOOO/I,
3aKOHHBIX UHTEPECOB APYTUX JHOJCH.

Bripaxkatoumit HenpusiThe J11000H AUCKPUMUHAILIMY TpaXKiaaH, MPOsIBICHUN
AKCTPEMHU3Ma, TEPPOPU3MaA, KOPPYIILIMH B OOIIECTBE.

[IpuHuMaromuii yyactue B )KU3HU Kjacca, 0011eo00pa3oBaTeIbHOM OpraHu3alii,
B TOM YHUCJIE CaMOYIIPaBJI€HUH, OPUECHTHUPOBAHHBIM Ha  ydacTME B
COLMAJIbHO 3HAYMMOMU ESTENBHOCTH, B TOM YUCJIE TYMAHUTAPHOM.
llampuomuueckoe eocnumanue

CosHaroluii CBOI0 HAIMOHAIBHYIO, STHUYECKYIO MPUHAAIICKHOCTD, JTIOOSIIIHI
CBOM HapoJ, €ro TPAANuLH, KyJIbTYypy.



[IposBisArOIUN YBa)KEHUE K HICTOPUUECKOMY U KYJIbTYPHOMY HACJIEIUIO CBOETO U
Apyrux HaponoB Poccuu, cumBosiaMm, pa3qHUKaM, NaMATHUKAM, TPAAULUAM
HapOJ0B, POKUBAOIINX B POJHOU CTpaHE.

[IposiBasrOIMMI MHTEPEC K IO3HAHUIO POJIHOTO S3bIKa, HCTOPUU U KYJIBTYPbI
CBOETO0 Kpas, CBOEro HapoJa, Apyrux HapoaoB Poccum.

3HAONMK U YBaKaIOIUK JOCTWKEeHU Hamel Ponuasl — Poccuu B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, OOEBbIE MIOJBUTH U TPYAOBBIE TOCTHIKEHUS,
repoeB U 3allUTHUKOB OTedecTBa B MPOLUIOM U COBPEMEHHOCTH.
[IprHMMaromyii yyacTe B MEPONIPUATUAX NATPUOTHUECKON HAIIPABICHHOCTH.
Llyxoeno-upascmeennoe socnumanue

3HAOWNN U YBAKAKOIINN TyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOETO HApoaa,
OPHUEHTUPOBAHHBIN Ha JyXOBHBIC ICHHOCTH U HPABCTBEHHBIE HOPMBI HAPOJIOB
Poccun, poccuiickoro o01miecTBa B CUTyallUsIX HpaBCTBEHHOTO BbIOOpA (C yUETOM
HaI[MOHAJIbHOMU, PEIUTHO3HON IPUHAIIEKHOCTH).

Bripakaronui rOTOBHOCTh OLIEHUBATh CBOE MIOBEAEHUE U ITOCTYIIKH, IIOBEACHUE
Y IIOCTYIKH IPYTUX JIOJAEH € MO3ULUN TPAAULIMOHHBIX POCCUUCKUX AYXOBHO-
HPaBCTBEHHBIX LICHHOCTEH U HOPM C YYETOM OCO3HAHUSA IIOCIIEICTBUN
IIOCTYIIKOB.

BrIpaxaromuil HeNpUsATHE AHTUTYMaHHBIX U aCOLMAIIBHBIX ITOCTYIIKOB,
IIOBEJICHHUs], IPOTUBOPEYALMX TPAAULIMOHHBIM B Poccun 1yxoBHO-
HPABCTBEHHBIM HOPMaM U LICHHOCTSIM.

Co3HaromMi COOTHOILIEHHE CBOOOABI M OTBETCTBEHHOCTH JIMYHOCTH B
YCJIOBHSIX UHJMBHIyaJIbHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA, 3HAUEHHUE U
LIEHHOCTh MEXHAIMOHAJIBHOT0, MEXKPEIIMTUO3HOTO COTJIacus JIF0IEH, HAPOJOB B
Poccuu, ymeronuii o6marses ¢ JIF0AbMH pa3HbIX HAPOJOB, BEPOUCIIOBEIAHUM.
[IposBisArOIMI yBaXKEHHUE K CTAPIIUM, K POCCUNCKUM TPAJULIMOHHBIM CEMENHBIM
LIEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MY>KUMHBI U KEHIIUHBI JJIs1 CO3/1aHUs
CEMbU, POXKACHUS U BOCIIUTAHUSA IECTEH.

IIposBisArOIMI HHTEPEC K YTEHUIO, K POJHOMY S3BIKY, PYCCKOMY SI3BIKY U
JUTEpAType KaK 4aCTU JYXOBHOM KYJIBTYPbI CBOETO HApOAa, POCCUNCKOTO
oOuiecTna.

dcmemuueckoe ochumanue

Bripakaronuii nOHUMaHKE [IEHHOCTH OTEYECTBEHHOI'O U MUPOBOI'0 UCKYCCTBA,
HapOJHBIX TPAJAULMN U HAPOJAHOTO TBOPUECTBA B HCKYCCTBE.

[IposBisrOIMI SMOLIMOHAIBHO-YyBCTBEHHYIO BOCIIPUHUMYHUBOCTD K Pa3HbIM
BHJIaM MCKYCCTBa, TPAIULIMAM U TBOPUYECTBY CBOETO U IPYTHX HAPOIOB,
NOHUMAHHE UX BJIMSHUA HA MIOBEACHUE JIFOJCH.

Co3Haronmii posib XyI0KECTBEHHON KYJIBTYPBI KaK CPeICTBA KOMMYHHMKALUN U
CaMOBBIPAKEHUS B COBPEMEHHOM OOILIECTBE, 3HAUEHNE HPABCTBEHHBIX HOPM,
LIEHHOCTEW, TPAIUIIMIA B UCKYCCTBE.

OpHeHTUPOBAaHHBIN HA CAMOBBIPAXKEHUE B Pa3HBIX BHJIaX UCKYCCTBA, B
XYyJI0’)KECTBEHHOM TBOPYECTBE.

Dusuueckoe eocnumanue, hopmuposanue Kyabmypsl 300p06bs U



IMOYUOHATILHO20 ONA2ONOILYYUS]

[Tonumaromuii IEHHOCTh KU3HU, 3/I0POBbsI U 0€30M1aCHOCTH, 3HAYCHHUE JIMYHBIX
YCWJIUNA B COXPAHEHUH 3I0POBBSI, 3HAIOIIMNA U COOJIIOIAlOIINIA TpaBUiia
06e30macHOCTH, O€30MaCHOTO TIOBEICHMS, B TOM YHCJI€ B MH(POPMALIMOHHOM cpee.
Boipakaronuii ycTaHOBKY Ha 310pOBbIH 00pa3 KU3HU (30POBOE MUTAHUE,
coOJII0/IeHEe TUTUEHUYECKUX MTpaBuJl, cOaTaHCUPOBAHHBINA PEXKUM 3aHSATUN U
OTJIbIXAa, PETYISIPHYIO (PU3NYECKYIO AKTUBHOCTH ).

[TposiBastomuii HEMPUATUE BPETHBIX MPUBBIYEK (KYypPEHUS, YITOTPEOICHUS
AJIKOTOJIs, HAPKOTHUKOB, UTPOBON 1 MHBIX (DOPM 3aBUCUMOCTEH ), TOHUMAaHUE UX
MOCJIEICTBHM, Bpeaa i (PU3NIECKOTO U TICUXUIECKOTO 37]0POBBSI.

YmMeronuii 0oco3HaBaTh (GU3NUECKOE U AIMOIIMOHAIBHOE COCTOSIHHUE (CBOE U
JIPYTUX JIOJIEH ), CTPEMSIIUNACS YIPABISITH COOCTBEHHBIM SMOIIMOHAIBHBIM
COCTOSIHUEM.

CrocoOHbIN aJanTUPOBATHCSI K MEHSIIONIMMCSL  COLIUANIbHBIM,
UH(OPMAITMOHHBIM ¥ MPUPOJIHBIM YCIOBUSAM, CTPECCOBBIM CUTYAITUSIM.
Tpyoosoe 6ocnumanue

YBaxawumun Tpyd, pe3yJabTaThl CBOETO TPYAa, TPyJAa IPYrUX JHOIEH.
[IposiBastonuii UHTEPEC K MPAKTUIECKOMY M3YUYEHUIO npodeccuit u Tpyaa
PAa3IMYHOIO POJa, B TOM YKCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUU.
Co3zHaronuii BaKHOCTb TPYIOJTI00MS, O0yUeHHUsI TPY 1y, HAKOTUICHHS] HABBIKOB
TPYAOBOM JEATEILHOCTH HA MPOTSXKEHUM KU3HU [IJI YCTIEITHON
npo¢heCCUOHATIBHON camMopean3alii B pOCCUUCKOM OOIIIEeCTRE.
VYyacTByronuil B pelieHun NpakTUIECKUX TPYAOBBIX e, 3a7a4 (B CEMbE,
00111600pa30BaTEIbHON OpraHu3aluu, CBOEH MECTHOCTH ) TEXHOJIOTUUECKOUN U
COIMAJIbHOM HAIMPaBIEHHOCTH, CIIOCOOHBIN MHULIMUPOBATH, INIAHUPOBAThH U
CaMOCTOSITENIBHO BBIMIOJIHATH TAKOTO POJIA AE€STEIBHOCTD.

Bripakaroruii TOTOBHOCTh K OCO3HAHHOMY BBIOOPY U ITOCTPOCHUIO
WHIMBUYyAIbHON TPACKTOPUU 00pa30BaHMS M )KU3HEHHBIX TUIAHOB C YUETOM
JUYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.

IKonozuueckoe gocnumanue

[Tonumaromuii 3HaY€HUE U TII00ATBHBINA XapaKTeP IKOJOTUUECKUX TTPOOIeMm,
MyTeH UX PEelIeHHs], 3HAUCHHE dKOJOTUUECKON KyIbTYphI YEJIOBEKa, 001IIeCTBa.
Co3Haromuii CBOI0 OTBETCTBEHHOCTh KaK Ipak/IaHWHA U TOTPEOUTENS B
YCJIOBHUSX B3aUMOCBS3U IIPUPOIHON, TEXHOJIOIMYECKON U COLIMAIBHOM CPENI.
Brrpaxkaronuii akTMUBHOE HENIPUATUE NEUCTBUAM, TPUHOCAILUX BPE IPUPOJIE.
OpUEeHTHPOBAHHBIN HA MPUMEHEHUE 3HAHUI €CTECTBEHHBIX U COLUAIBHBIX HAYK
JUISL pEIIeHUS 3a/1a4 B 00J1aCTH OXPaHbl IPUPO/IbI, TIITAHUPOBAHHUS CBOUX
MOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCJIEICTBUM ISl OKPYKAKOLIEN CPELBI.
Y4acTByIOIWMK B TIPAKTUYECKON JESITEIIBHOCTH 3KOJIOTHUYECKOM,
MPUPOJOOXPAHHON HANPABIECHHOCTH.

LJennocmu nayuno2o no3Hanus

Bripaxkaronuit mo3HaBaTeIbHBIE HHTEPECHI B Pa3HBIX IPEIMETHBIX 00IaCTsIX C
Y4ETOM WHIUBUTYATBHBIX HHTEPECOB, CIOCOOHOCTEH, TOCTIKECHHM.



OpueHTHPOBaHHBIN B JEATEIIBHOCTH HA CUCTEMY Hay4YHBIX MPEJICTABICHUN O
3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, MPUPOJIBI U OOIIECTBA, B3aUMOCBSI3AX
YeJIOBEKA C MPUPOIHOU U COLIMATILHOU CPEION.

Pa3BuBaromuii HABbIKA UCIIOJIB30BAHUS PA3IMUHBIX CPEJICTB ITO3HAHUS,
HAKOIUICHHS 3HAHUHN O MUPE (SI3bIKOBasl, YUTATEIbCKASI KYJIbTYpa, N1eATCIbHOCTh B
uHopMaIIMoOHHOM, IU(PPOBOI cpelie).

JIeMOHCTpUPYIONTUI HaBBIKW HAOJIIOICHUM, HAKOTIJIEHUS (PaKTOB, OCMBICIICHUS
OTIbITA B €CTECTBEHHOHAYYHON U TYMAaHUTAPHOUW 00JIaCTSIX MTO3HAHUSA,
HUCCIEI0OBATEILCKOM AESITEIbHOCTH.

IlesieBble OpUEHTHUPHI Pe3yIbTATOB BOCIIMTAHUS HA YPOBHE CPEAHEro
001ero oopa3oBaHus.
I pasicoanckoe eochumanue
OC03HaHHO BBIPAKAOLINN CBOIO POCCUICKYIO I'PAKIAHCKYIO IPUHAJIEKHOCTD
(MIEHTUYHOCTH) B MOJIUKYJIHTYPHOM, MHOTOHALIMOHAJILHOM U
MHOTOKOH(ECCHOHAIBHOM POCCHUICKOM 00ILECTBE, B MUPOBOM COOOIIIECTBE.
Co3zHaronmii CBO€ €IMHCTBO ¢ HApoAOM Poccnn Kak MCTOYHHKOM BIJIACTH U
CYOBEKTOM ThICSIUETIETHEW POCCUICKOM rocyJapCTBEHHOCTH, ¢ Poccuiickum
rocy/1apCTBOM, OTBETCTBEHHOCTb 3a €0 Pa3BUTHE B HACTOALIEM U OyaylleM Ha
OCHOBE UCTOPHUYECKOI0 MPOCBEUICHUS, C(HOPMUPOBAHHOTO POCCUIICKOTO
HallMOHAJIBHOTO UCTOPUYECKOTO CO3HAHUS.
[IposiBasttoMi TOTOBHOCTH K 3amuTe PoANHBI, CHOCOOHBIN apryMEHTUPOBAHHO
OTCTauBaTh CYBEPEHUTET U JOCTOMHCTBO Haponaa Poccun u Poccuiickoro
roCyJ1apCTBa, COXPAaHATh U 3alIUIIATh UCTOPUYECKYIO IPABY.
OpueHTHPOBAaHHBIM HA AKTUBHOE TPAXKIAHCKOE YYACTHE HA OCHOBE YBAKCHUS
3aKOHAa W MPaBOIOPSIIKA, PaB U CBOOOJ COTpaXaaH.
OCO3HaHHO U JI€ATEIbHO BhIPAXKAIOUIUI HENMPUATHE JII000H JUCKPUMHHALIUN IO
COLIMAJIbHBIM, HAIMOHAJIBHBIM, PACOBBIM, PEJIMTHO3HBIM IIPU3HAKAM, IIPOSIBIICHUN
JKCTPEMHU3MA, TEPPOPU3MA, KOPPYIILIUHA, AHTUTOCYAAPCTBEHHON AEATEIIBHOCTH.
OO6uaaromuii OTBITOM TPAXAAHCKOM COIMAIBHO 3HAYUMOM JIeSITENIBHOCTH (B
YYEHUYECKOM CaMOYIIPABIIEHUH, BOJIOHTEPCKOM JBUKEHHUH, JKOJIOTHYECKHX,
BOCHHO-TIATPUOTUYECKUX U Jp. OOBEANHEHUSAX, aKIHUIX, IporpaMmax).
Ilampuomuueckoe 6ocnumanue
Bripaxkaronuii CBOXO HalMOHAIBHYI0, STHUYECKYIO TPUHAJIEKHOCTD,
IPUBEPKEHHOCTh K POJIHOM KYJbTYpE, JIF0OOBb K CBOEMY HApOy.
Co3Haromumii NpUYacTHOCTh K MHOTOHAIMOHAJILHOMY Hapoay Poccuiickoin
®enepanun, Poccniickomy OTeyecTBY, pOCCUHCKYIO KYJIbTYPHYIO UAEHTUYHOCTb.
IIposiBasrommMi AEATENBHOE HEHHOCTHOE OTHOIIEHNE K HICTOPUYECKOMY U
KyJIbTYPHOMY HAacJIEAUI0 CBOEro U APyrux Haponos Poccuu, TpagunusmM,
IIpa3JIHUKaM, IAMATHUKAM HapOAOB, IPOKMUBAIOIINX B POJHOU CTpPAHE —
Poccun.
[IposBisOmMi yBaX€HHE K COOTEUYECTBEHHMKAM, IPOKUBAOIIUM 32
pyOexoM, MOICPKUBAIOIINH UX MpaBa, 3alIUTy UX HHTEPECOB B COXPaHEHUU



POCCUHCKOM KyJIBTYPHOU UACHTUYHOCTH.

[lyxoeHo-npascmeennoe gocnumanue

[TposBisIOIIMI TPUBEPKEHHOCTH TPAIUIIMOHHBIM T1yXOBHO-HPAaBCTBEHHBIM
LHEHHOCTAM, KyJIbType HapoaoB Poccuu ¢ yaéToM MUPOBO33PEHUECKOTO,
HallMOHAJIBHOTO, PETUTHO3HOIO CAMOOIIPEAETICHUS.

JIeNCTBYIONIMI U OLICHUBAIOIIUK CBOE MOBEAECHUE U MOCTYIIKHU, IIOBEICHUE U
NOCTYNKHU IPYTUX JIOJEH C MO3UIUN TPAAUIIMOHHBIX POCCUNCKUX TYXOBHO-
HPABCTBEHHBIX IEHHOCTEN U HOPM C OCO3HAHHWEM IOCJIEICTBUM ITOCTYIIKOB,
JEATENBHO BBIPAYKAOIIAN HEMPUATUE AaHTUTYMAHHBIX U aCOLIMATIbHBIX
ITOCTYIIKOB, MIOBEACHUS, TPOTUBOPEYAILINX ITUM LIEHHOCTSIM.

[IposiBasitouil yBaxKeHUE K )KU3HU U JOCTOMHCTBY Ka)0T0 Y€JI0BEKa, CBOOO e
MHPOBO33PEHYECKOT0 BEIOOpA U CAMOOIIPEAEIICHHUS], K PEICTABUTEISAM
Pa3JIMYHBIX ITHUYECKUX TPYIII, PEIUTUN Hapo1oB Poccun, X HAIMOHATBHOMY
JOCTOMHCTBY M PEIMTUO3HBIM YyBCTBAM C YUYETOM COOJIOCHUS
KOHCTUTYIIMOHHBIX MPaB U CBOOO]T BCEX TPaXIaH.

[ToHnMaromuii U AEATEIBHO BBIPAXKAOIIMN LIECHHOCTh MEXPEIUTMO3HOTO,
MEKHALIMOHAJIBHOTO COIJIacus JI0/Iel, HapoaoB B Poccun, criocoOHbIN BECTH
JUAJIOT C JIFOJIbMU Pa3HbIX HAMOHAIBHOCTEU, PEJIMTUO3HOU PUHAJIEKHOCTH,
HAXOJUTh OOIIUE EJIU U COTPYAHUYATD JIJIS UX TOCTHKECHHUS.
OpueHTHPOBAaHHBIN HA CO3JaHUE YCTOMYMBON CEMbH HA OCHOBE POCCUMCKUX
TPaJULIMOHHBIX CEMEUHBIX LICHHOCTEW; MOHUMaHUs Opaka KaK cOr03a MY>KUHUHbI U
YKEHILWHBI JJIsI CO3JaHNsl CEMbU, POKJICHHS U BOCIIUTAHUS B CEMbE JIETEM;
HETIPUSTHUS HACWIINS B CEMBE, YX0/1a OT POJUTEICKON OTBETCTBEHHOCTH.
Oo6nanaromumii copMUpOBaHHBIMU MPEACTABICHUSMHU O LICHHOCTU U 3HAYEHUU B
OTEYECTBEHHOW U MUPOBOMU KYJIBTYPE SAI3BIKOB U JIUTEPATYpbl HapoaoB Poccun,
JEMOHCTPUPYIOLINI YCTOMYMBBIM MHTEPEC K YTEHHUIO KaK CPEACTBY MO3HAHUSA
OTEYECTBEHHOW U MUPOBOU IyXOBHOU KYJIBTYPHI.

Icmemuueckoe gocnumanue

Bripaxkaronuii NOHHUMaHWE LEHHOCTH OTEYECTBEHHOTO U MHUPOBOTO
HCKYCCTBa, POCCUMCKOTO U MUPOBOT'O XYyI0KECTBEHHOT'O HACIEAMS.
[IposiBisironyii BOCOPUHMMYUBOCTD K pa3HBIM BHUJIaM VCKYCCTBa,

IMOHMMAaHHUE SYMOLMOHAIBHOIO BO3/IEMCTBUS UCKYCCTBA, €0 BIIUSHUS HA
MOBEAECHHUE JIFOAEH, YMEIOIINN KPUTHYECKH OLICHUBATH 3TO BIUSHUE.
[TposiBisironMii NOHUMAaHUE XYA0KECTBEHHOU KYJIBTYPhI KaK CPEACTBA
KOMMYHHKAIIMU U CAMOBBIPAXEHHUS B COBPEMEHHOM OOIIIECTBE, 3HAUCHUS
HPABCTBEHHBIX HOPM, IIEHHOCTEN, TPAIUILIMN B HCKYCCTBE.

OpHEHTHPOBAHHBIN HA OCO3HAHHOE TBOPYECKOE CAMOBBIPAXKEHHUE, PEATTU3ALINIO
TBOPUYECKHUX CIMIOCOOHOCTEN B Pa3HbIX BUJIaX UCKYCCTBA C YUETOM POCCUHUCKHUX
TPaAULIMOHHBIX J1YXOBHBIX U HPABCTBEHHBIX LICHHOCTEM, HA 3CTETUYECKOE
00yCTpONCTBO COOCTBEHHOTO OBITA.

duznueckoe BocnuTanue, GoOpMUPOBAHUE KYJIBTYPHI 3I0POBBS U
HMOLIMOHAIBHOTO OJIArOMOTyYns

[TornMaromuii ¥ BEIPAXKAOIIUNA B TPAKTUYECKON AEATEIbHOCTH LIECHHOCTD KU3HH,



3JI0pPOBbS U OE30MMACHOCTH, 3HAUCHUE JIMYHBIX YCUIINI B COXpPaHEHUHU U
YKPEIUICHUH CBOETO 370POBbS U 3I0POBbs APYTUX JIOJCH.

Cobumroparonuii mpaBuiia JUYHON U OOIIECTBEHHON 0€30MacHOCTH, B TOM YUCIIe
0e30macHOro MoBeIeHNsI B MHPOPMAIIMOHHOM cpe/ie.

Bripaxkaronuii Ha MpakTHUKE YCTAHOBKY Ha 3JI0POBBIM 00pa3 KU3HU (370pOBOE
NUTaHUE, COOTIOJICHUE TUTUEHBI, PEXKUM 3aHITHN U OTAbIXA, GU3HUECKYIO
aKTUBHOCTD), CTPEMIICHHUE K (PU3NUYECKOMY COBEPIIIEHCTBOBAHUIO, COOTIOAAIONIUI
Y TIponaranupyIonuil 6e30nacHbIii U 3A0POBIN 00pa3 KU3HU.

[IposBrnstomuii coO3HaTETLHOE U 000OCHOBAHHOE HEMIPHUITHE BPEAHBIX MPUBBIUCK
(xypeHwusi, ynotpeoieHus aIKorossi, HAPKOTHUKOB, TIOOBIX (OPM 3aBHCUMOCTEI ),
JIECTPYKTHUBHOTI'O MOBEICHHSI B OOIIECTBE U LIU(PPOBOU cpesie, IOHUMAHUE UX
Bpeaa i (PU3NYECKOro U MCUXUYECKOTO 310POBbSI.

JIeMOHCTpUPYIOIIUI HaBBIKK PE(ICKCUU CBOETO COCTOSAHUS ((hPU3UYECKOTO,
HMOLIMOHAIBHOTO, ICUXOJIOTUYECKOT0), COCTOSIHUSI IPYTHUX JIIOIEH C TOUKU
3peHus 0€30M1aCHOCTH, CO3HATEIBHOTO YIPABIECHUS CBOUM SMOLIMOHAIBHBIM
COCTOSTHHEM, Pa3BUBAIOIINN CLIOCOOHOCTH aJallTUPOBATHCS K CTPECCOBBIM
CUTYaIMsIM B OOIIEHUH, B Pa3HBIX KOJUIEKTUBAX, K MEHSIOIIUMCS YCIOBUSIM
(counanbHbIM, HTHGOPMAIIMOHHBIM, IPUPOIHBIM).

Tpyooesoe 6ocnumanue

VYBaxaroumii Tpya, pe3ysibTaThl Tpyaa, TPYAOBbIE U MPOPECCHOHATbHbBIE
JOCTHXKEHHUS CBOUX 3€MJISIKOB, X BKJIAJ B PA3BUTHE CBOETO MOCEJICHMUS, Kpas,
CTpaHbl, TPYAOBbIE JOCTHKEHUS POCCUIICKOTO HApOa.

[IposiBastommii CHOCOOHOCTH K TBOPUECKOMY CO3UIATEIHLHOMY COLIMAIBHO
3HAYUMOMY TPYAY B JOCTYITHBIX [0 BO3PACTy COLMATbHO-TPYIOBBIX POJIAX, B TOM
qucIie NPeANPUHUMATENIbCKON IEATETbHOCTH B YCIOBUSAX CAaMO3aHATOCTH WU
HAaEMHOTO Tpy/a.

Y4acTByOIMUN B COLMAJIBHO 3HAYUMOM TPYIOBOU AEATEIBHOCTH PA3HOTO BUA B
ceMbe, 00111e00pa3oBaTEILHON OpraHU3alliy, CBOCH MECTHOCTH, B TOM YHUCJIC
OILJITAYMBAEMOM TPY/€ B KAHUKYJISIPHBIE TIEPUOJIBI, C YUETOM COOIIOICHUS
3aKOHOJIaTEIbCTBA.

Bripakaroiuii 0CO3HaHHYIO TOTOBHOCTb K MOJTYYEHHIO MPOPECCHOHATBHOTO
oOpa3oBaHMsl, K HEIIPEPHIBHOMY 00Pa30BaHMIO B TEUECHHUE KU3HU KAaK YCIOBHIO
YCHENTHON MPOQPECCUOHAIIBHON U OOIIECTBEHHOM NI TEILHOCTH.

[Tonumaromuii crieunpuKy Tpya0BOM AESTEIbHOCTH, PETYIUPOBAHUS TPYIOBBIX
OTHOLIEHUH, caMo00pa3oBaHus U NPO(heCcCHOHATBLHON CaMOTIOATOTOBKH B
UH(OPMAITMOHHOM BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBBIN YUUTHCS U
TPYJAUTHCA B COBPEMEHHOM OOILECTBE.

OpueHTUPOBAHHBIA HA OCO3HAHHBIA BBIOOP Ccdepbl TPYIAOBOM,
npodeccuoHanbHOM 1ESITEIbHOCTH B POCCUMCKOM OOIIIECTBE C YUETOM JIMYHBIX
’KU3HEHHBIX TJIAHOB, MOTPEOHOCTEN CBOEH CeMbH, OOIIECTBA.

IKonocuueckoe socnumanue

JIeMOHCTpUPYIOIINI B TOBEACHUN C(HOPMUPOBAHHOCTH KOJIOTUUECKON
KYJbTYpbl HA OCHOBE TOHUMAHUS BIUSHUSA COUUATBHO-3KOHOMUYECKHUX



MIPOIIECCOB HA MPUPOJY, B TOM YUCJIE Ha TII00aTbHOM YPOBHE, OTBETCTBEHHOCTh
3a JEUCTBUA B IIPUPOTHOM CpEIIE.

Bripaxkaronuii 1eaTebHOE HENPUSATUE NCHCTBUM, IPUHOCIIIUX BPEl IPUPOJIE.
[IpumeHsttomMil 3HaHUSI €CTECTBEHHBIX U COLIMATIBHBIX HAYK JJIS1 pa3yMHOTO,
OEpEXKIIMBOTO MIPUPOJIOIOIH30BAHUS B OBITY, OOIIIECCTBEHHOM MPOCTPAHCTBE.
HNmerommit ¥ pa3BUBaOIIXAN OTBIT SKOJIOTUYECKHA HAIIPABICHHOM,
IIPUPOJIOOXPAHHOMU, pecypcocOeperaroiiei 1esITeIbHOCTH, Y4aCTBYIOIIUHN B €T0
MPUOOPETEHUH APYTUMH JIFOIbMH.

[Jennocmu nayuno2o nosnanus

JlesATeIbHO BBIpaXaIoIIHil MO3HABATEIbHBIE HHTEPECHI B PA3HBIX MPEAMETHBIX
00J1acTsIX ¢ Y4ETOM CBOMX MHTEPECOB, CIIOCOOHOCTEM, IOCTUKEHU.
OO6nagaroiuii MpeICTaBICHUEM O COBPEMEHHON HayYHOM KapTUHE MUPA,
JOCTUKEHUSIX HAYKH U TEXHUKH, apTYMEHTUPOBAHHO BhIpAkKAIOIIUI MOHUMAaHKE
3HAYCHUS HAYKH B KU3HH POCCUMCKOT0 OOIIECTBA, 00CCIICYEHUN €T0
0€30I1aCHOCTH, TYMaHUTAPHOM, COITMAJIbHO- PKOHOMHYECKOM pa3BuTuu Poccum.
JIeMOHCTpUPYIOLINI HABBIKA KPUTUUECKOTO MBIIICHHUS, ONIPEICIICHUS
JIOCTOBEPHOM HAy4YHOU MH(POPMAITUU U KPUTHKHA aHTUHAYYHBIX TPEICTaBICHU.
PazBuBaromuii 1 mpuMEHS IO HaBBIKKA HAOJIIO/ICHHS, HAKOTIJICHUS U
cucTteMaTu3anuu (akToB, OCMBICIICHHS OIBITa B €CTECTBEHHOHAYYHOMN 1
T'yMaHUTaApHON 00J1aCcTSIX IMO3HAHUS, UCCIICIOBATEILCKOMN JACATEILHOCTH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpeHne OIIbITa AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATEJNbCKOM KyJIbTYpbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (TI0O3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JIi (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METObl U 3aMpPOCHl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3MpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHHBeEpCAJbHbIe Y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTBI, IPEUIAracMble€ B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBui, crnenuduueckue Ui TOpeaMETHOM o0nactu  «XUMUS», BHJbI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kjiacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas J10Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAaHEHHS MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynmna)», maibie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa, 001Iee 9uciio dJIEKTPOHOB
U pacTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAa M KHUCJIOPOJAA), MPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U JPYyTHUe).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTKa, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKONM TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P GhEKTy, M0 U3MEHEHHUIO CTEMEeHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIWW, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISPHYIO H  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAcMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOJFOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pealbHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKHE MOHITHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
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 pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE 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




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
5 IToHsATHE O METONAX MO3HAHUS B 1 bubnuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d210c
[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpATOPUH U IPUEMBL bubnuorexa [JOK
3 1 1
oOpareHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d227e
000py/I0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d23dc
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmorexa [JOK
s N pHMEp https://m.edsoo.ru/ff0d26ca
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOJICRY BT https://m.edsoo.ru/ff0d28c8
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2a6c
8 IIpocThie U caoXXHBIE BElleCTBa 1 bubmmorexa [OK
p B https://m.edsoo.ru/ff0d2be8
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmmorexa LIOK
yp v https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
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

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 Xumuuaeckas opmyia. BaaeHTHOCT https://m.edsoo.ru/Ff0d2d50
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d2eae
12 MaccoBast 1015 XUMHAYECKOr O bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d323c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d350c
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d5230
15 IIpr3Haku U ycii0BHUS NPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d37fa
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUUECKUE YPABHEHUS https://m.edsoo.ru/ff0d3al6
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSAM XUMHYECKUX bubmorexa HOK
nieersatiovp https://m.edso0.ru/ff0d3b88
peakiui
Knaccudukanus XuMHIECKUX peakinui
18 (coemuHeHNs, pa3IOKECHUS bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d5708
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yq eHUE U bubmorexa HOK
B AReT. LID0BI https://m.edsoo.ru/ff0d3f34
cHUCTeMaTU3aIvs 3HaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d40c4
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d4290

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poAia (peartt ’ https://m.edsoo.ru/ff0d448e
ropenue). [lonstue 06 okcumax
CrocoObI MoTy4YeHUsT KUCJIOPO/ia B
23 nabopaTopuu }:H OMBIMHCHPH(f[CTH bubmorexa HOK
PATOp P ' https://m.edsoo.ru/ff0d4614
[IpumeneHnue Kuciopoia
TennoBoii 3G PeKT XMMUIECKOI
peaKIuu, MOHITHE O bu6mmoreka [IOK
24
TEPMOXMMHYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d497a
1 DHAOTEPMUYECKHUX PEAKIIHUIX
TommBo (HedTh, yroiab U METaH).
25 3ar }ISHCI-EI/qu];OS . a, CIIOCOOBI z:ro bubmorexa LHOK
P R, https://m.edsoo.ru/ff0d4790
MPEAOTBPALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonydyenue u coOMpaHue KHCIOpPO1a bubmmorexa [JOK
7 P PO, https://m.edsoo.ru/ff0d4c4a
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxknenue B mpupoje https://m.edsoo.ru/ff0d4ae2
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTaX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnmuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d50d2
[TpakTrueckast padota Ne 4 o teme
bu6mmoreka [JOK
31 «[lonmydenne u coOupanue BoI0po/a,

U3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d4f42
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEILIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa [JOK
o MY https://m.eds00.ru/ffod542e
KOJINYECTBY BEUIECTBA MM 00BEMY
Brruuciaenus 00EMOB ra3oB 110
34 ABHEHHIO pPeaKIMHM Ha OCHOBE 3aKOHa bubmorexa LHOK
yp . peart . https://m.edsoo.ru/ff0d55a0
00BEMHEIX OTHOIICHUI Ira30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d5708
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKaTOpax https://m.edsoo.ru/ff0d587a
Bona xak pactBoputens. HacklleHHbIE
37 u HI;HaCI)IpeHHI)IE aCTBOPBI B bubmorexa [JOK
H P PPl https://m.edsoo.ru/ff0d59e2
MaccoBas J10J1s1 BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpenenEéHHON MacCOBOU 101eN https://m.edsoo.ru/ff0d5b40
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d5eba
40 OKcuapl: COCTaB, KiaccuduKaims, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d6342
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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43 [TonydyeHnne u XxuMHu4yecKkue CBOWCTBA bubmumoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 CHOCOéLII) T10J1 )eHI/I}I XI/IMI/I‘{Z(I::)KI/IC bubmorexa [IOK
. YHACHI, https://m.edsoo.ru/ff0dfee?
CBOMCTBA
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9474
COEIUHEHUI)
48 I'eneTuyeckas cBsIi3b MEXy KilaccaMu bubnnoreka [JOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9b7c
49 O06o0011eHre U cUCTeMaTH3alus bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9a50
KonTponsHnas pabora Ne3 no teme
50 "OCHOBHEIE KJIaCChI HEOPTaHUYECKHUX bubmorexa HOK
- P https://m.edsoo.ru/00ad9ch2
COCTMHCHU I
[TepBbIe TOMBITKA KIIACCH(PUKAITAU
51 XUMHYECKHX 31eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ela
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepronnueckuii 3aKOH U
52 [Tepunoanueckasi cHCTEMa XMMHYECKUX bubmotexa [JOK
pHOA https://m.edsoo.ru/00ad9ffa
anemenToB 1. . MenneneeBa
b K
53 [Tepromapl, TPYIIITEI, TOATPYIIIIEI nomotexa 0

https://m.edsoo.ru/00ada52¢
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada52c
CTpoeHue AIEKTPOHHBIX 000JI0YECK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada342
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XMMHYECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada6bc
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAyKU U npaktuku. 1. W. bubnnoreka [JOK
MeHeneeB — y4€HbId, EAAror u https://m.edsoo.ru/00ada824
rpaKJIaHUH
PesepBublit ypok. O60011eHNE U
58 CI/ICTEMEITI/ISZEI/I}I 3HaHI/II§l / bubnmorexa LOK
. https://m.edsoo.ru/00ada96e
Bcepoccuiickas mpoBepouHas paboTa
KonTponbHnas padora Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKas bubnnorexka [JOK
cBs13b» / Beepoccuiickas mpoBepoyHas https://m.edsoo.ru/00adb33c
paboTta
60 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuotexa [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adb486
bu6mmoreka [JOK
61 Honast ximireckas cosb https://m.edsoo.ru/00adaab8
62 KoBanieHTHast mossipHast XUMUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adac34
63 KoBanenTHast HenossspHas XUMUYECKast bub6nuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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bubmuorexa [JOK

o4 (CTereH OKkHCIeHILA 1 https://m.edsoo.ru/00adaab8
OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
65 1
peakuu https://m.edsoo.ru/00adae28
bubmuoreka [JOK
66 OKHCIHTENN U BOCCTAHOBUTEIH 1 https://m.edsoo.ru/00adb076
PesepBHeiit ypok. O600ICHHE 1
67 CHUCTEeMaTU3alus 3HAHUHI 110 TEME 1 bubnuorexa [JOK
«CTtpoeHue atoMa. XuMHUUYECKast https://m.edsoo.ru/00adb076
CBSI3bY
68 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [HOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XAMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus XuMuaeckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘-IeCKaH UCCOLAAIUA bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOMCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa LHOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XMMUYECKHUE CBOWCTBA, MOJYyYEHUE U bubmmorexa [JOK
> O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. I > 13YH https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KucioTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
o 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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CUCTEMAaTHU3alus 3HaAHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUU, TeIuIoBoH 3(QeKT peakuuu, pacTBop,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U

MMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaIJ_[eHI/Iﬁ

13

MCIOJIb30BAaTh XUMHYECKYI0 CHMBOJMKY JUIS COCTaBJIeHHS (Hopmyl

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COCAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XMMHYECKHE peakuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChI

BE€IICCTB




1.8

1.9

1.10

2.1

BBIUYUCJIATE MACCOBYIO JOJIKO XHMHYECKOI'O J3JIEMCHTA IIO (l)OpMy.]'IC

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX ITOHATHI: OKCH]I,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH TIIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HBIX BEMIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpPOB € OMNpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrno3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmoguueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC peakuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHSATHH: SApPO aToma,
QIIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasd CBA3b,




3.2

3.3

SJICKTPOOTPULIATECIILHOCTG, HOHHAA CBA3b, HOH, KaTHOH, aHHWOH,

CTETIeHb OKHUCIICHUS
KJ1acCU(UIIUPOBATh XMMUYECKHUE HIIEMEHTHI

OMHKCHIBATh U XapaKTepwu30BaTh TaOiuuHyro ¢Gopmy [lepromndeckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoamdeckoro 3akona JI.M. Menneneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX D3JIEMEHTOB OT HUX TmojoxkeHus B Ilepuoamueckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«Ilepuonuyeckass  cuctemMa  XUMHYecKux  siementoB  J[.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, o0lee dYHcio

9JICKTPOHOB U PACTIPCACIICHUC UX 10 SJICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpEAeNiTh CTENeHb OKHUCJIEHHUS DJJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAss M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUS)

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TIOHSITHHA: pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs TUCCOIMALNS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEIILHOBOCCTAHOBHUTEIIBHBIC peaKIum, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIJIEHHE, aJUIOTPOIUS,
am(doTepHOCTh, XUMHUYECKass CBS3b  (KOBaJCHTHas, HOHHAas,

MeTaHHI/I‘-IeCKaH), KpucTtaJlliIndeCKasa pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XUMHYSCKOHN p€akuuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKHUX MMOHATHH H
MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIAATb YPAaBHCHUA BHGKTpOHHTH‘IeCKOﬁ Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOM pCaKuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUs» U «MeTaiipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBAThH) OOIIME U CIelU(PHUUECKUEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATHL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IMpaBUJIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIOJIHEHHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IMYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJK

BEILIECTBA; KOPPO3HUs METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIBHOM ACATCIIBHOCTH —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEMAaTHU3aIHUIo,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4CHUSA
CBOMCTB BEIIECTB M XHUMHUYECKHX PEaKIHUH;,; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHauaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

ITousrue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnioco0n1

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOT0 2JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl WM 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX Peakiuii (COeTMHEHMS, PAa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHa)

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0M, C MpaBUIaMU
paboTel B Jaboparopuu W TpuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, pAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAlUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHCIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIUCAaHUe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHME CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXeHue
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a ¢ PaCTBOPOM

comma meau(ll), n3yuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

bunbTpoBaHUe, BbIMApUBAaHUE, TUCTHILIISAIUS, XpoMmaTorpadus), MpoBeacHUE
OYMCTKHU MTOBAPEHHOM COJIM, HAOJIIOICHHUE U OMIMCAHUE PE3YJIbTATOB MPOBEACHUS
OMbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHHe Mojeliei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kuciopon — aneMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciopona B mpupoje, (pusmdeckue U XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoOb!
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0Poaa

TernoBoit 2P PeKT XUMUIECKOHN peakiui, TEPMOXUMUIECKUE YPAaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — anemeHT M mpocrtoe BemectBo. HaxoxzneHue Boaopona B IPUPOZE,
¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUUECKUM ypaBHEHHSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputrenb. PacTBOpBI.
HaceliieHHble 1 HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCThH BEHIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arps3HEeHHE MpUPOIHbIX BoA. OxpaHa W OYHUCTKA
MPUPOAHBIX BOJI

Knaccudukanmust neopranmueckux coeaunennid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenkmatypa okcuaoB. Dusnueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnorel. Knaccudukanus kucnmor. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBAa KuCIOT. Psn aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei




2.10

I'eneTnueckas cBsI3b MEXKAY KilaCCaMHU HEOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

3.1

3.2

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCHHE  COACpHKaHHS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOIeHNE B3aUMOACHCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHus: TOpeHus (Iokapa), 03HaKOMIIEHHUE C
o0Opa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BUICOMATEPUATIOR),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTalJaMu (HaTpUEeM M KaJbIHeM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJ0Yell, Hu3ydeHue
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT C
MeTaJulaMH, peakiuii HelTpanu3alunu, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANBHBIX 3a/ad Mo TeMe «BaxHellne Kilacchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsatue o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMA4YeCKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanas 51 JUIMHHOIIEpUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMuueckux odnmemeHTtoB [[.M. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XUMHYECKHX 3IIEMEHTOB




3.4

3.5

ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmaM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH JKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI04el, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (frOpeHue, peakliuu pa3yioKeHUsl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTBo 1 XuMHu4ecKas peaKkuus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyiemMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi U HX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pPEelETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XxuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUu4eCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTAHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4YacTBYIOIIMX B PpEaKLUUU BEIIECTB, MO TEIUIOBOMY 3(pdekry, o

W3MEHEHHIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,
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110 Y4aCTUurO KaTaHI/ISaTOpa). JK30- n OHAOTEPMHUYCCKUC pCaKluu,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUYECKON peaKLMU

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pPEaKIUU U TOJO0XKECHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katuonsbl, annoHbl. MeXaHU3M AUCCOIMAIIMM BEIIECTB C PAa3IMYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun nonHoro obMmeHa. YCIIOBHUS MPOTEKAHMS PEAKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHMs peakiuil. CBOWCTBa KHUCIIOT,
OCHOBaHMH U cCOJel B CBET€ NPEACTABICHUNH OO0 SJICKTPOIUTUYECKOM

nuccounanuu. KauectBeHHble peakiini Ha MOHBL. [loHsATHE O THApPOIU3E Coei

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMHM KPHUCTAIITMYECKUX
pPEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs pPeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HUIIOCTPUPYIOUINX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHEe, PEeaKIUH Pa3IoKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PeaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4
HemeTamie! un ux COCINHECHUA

OO6mrast xapakTepucTuka TaJoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHun okucieHus. CTpoeHue u GU3NIeCcKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaUlaMH, HEMETaJUlaMH, IIejIo4yaMu). XJIOPOBOAOPO.

CongHast KUCIIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YEeHHE, MpUuMeHeHue. [lelicTBue




2.2

XJI0pa U XJOpOBOOAOpOJa HAa OpraHHU3M 4YCIOBCKA. Baxwueimne XJIOpUIbI U HUX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaenus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
busnueckne W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmme Kak MmpeAcTaBHTENS Kiacca KHCIOT W crernuduieckune). XUMHUUISCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, paCIpPOCTPAHEHUE B IPUPO/IE,
¢dbusznueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (Qu3MuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUSA, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpenbl COeIMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiiydeHue. lcmonp3oBanue QocdaroB B kadecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapakTepHbIC CTENCHW OKHUCICHUS. YTIIEPOXd, AJUIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPaHEHHE B MpHpPONE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yrieposa,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JIEHCTBHE HAa JKUBBIE OPraHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yraepoga(lV); rumore3a T00aJIBHOIO TOTEIUICHHUS KJIWMAaTa; MMapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH H

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTue o Ouoigornyecku
BOKHBIX BEILECTBAX: XHUpax, O€nKax, YIrJIeBoJax — M HUX POJH B KU3HH
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTenbHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xkeye300eToH. [Ipobrembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B TMOBCEJHEBHOM JKU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KAa4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
HMOHbI M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaAOJIOJEeHHE IMpolecca
oOyriuBaHUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONMIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAllOB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; OIyYeHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHMS W (Qochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEAbIO (BO3MOKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJENeH KpUCTAIUIMYECKHX
peméTok anmaza, rpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLMU pacTBOPEHHBIX BEILIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4YeHUE, cOOMpaHMEe, pacllo3HaBaHME M H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMi Ha KapOoHAT- u
CWJIMKAaT-UOHbl M H3y4€HHE NPU3HAKOB MX IPOTEKaHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CHJIMKATHOM IPOMBILUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHbBIX

3aaa4 110 TEME «BakHene HeMeTauIbl 1 HX COCAHNHCHUA

MeTtamisl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAaHUM UX
nonoxenuss B Ilepuonnueckod cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYecKasi ~ KpUCTajiInyeckass pemeérka. ODJIEKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

3.3

duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTauibl: MosiokeHHe B llepuonmyeckoll cuUCTeME XHMHUYECKUX
anemeHToB JI.MI. MeHneneeBa; cTpoeHHUE UX aTOMOB; HaXOXACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIsl U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJZIOB MW HX

COeTMHEHUN

3.4

[IlenoyHO3eMENbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXJEHHE B mHpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
Mardus u KaJlbIMs. Baxxneinmue COCIMHECHUA KaJIbITUA (OKCI/I)I, THAPOKCHUAI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuit: nonoxkenue B llepuonmyeckold cucteMe XHMHUYECKUX 3JIEMEHTOB
JI.. MennaeneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA AFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMudeckux siaeMenToB J[. M.
MenpeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoae. Dusmdueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbl U conu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOJIy4eHHE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

ux (u3nueckUMH CBOMCTBAMHM; H3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOKHO UCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEMH
B3aUMOJICHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amomuaus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
Ha0JI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ANIOMHUHHUS M TUIAPOKCUIA
[IMHKA; PEIICHUE YKCTIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Bakuenime MeTaibl 1

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCGHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

MMPOAYKTBI UX nepepa60TKH, HX pOJIb B 6BITy " MIPpOMBIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3loB MaTepuaoB (CTEKIO, CIJIaBbl

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnacTu COBpPECMECHHOI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC S3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CPEAHss), XMMHYECKas
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeakUuu OOMeHa, TeIUIOBOM 3((eKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAccoBas HOJIST XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAaCCOBast I0JISl M TIPOLIEHTHAS KOHLIEHTPALIUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paauyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUIIBHO UCIOIb30BaTh U3yUYEHHBIEC BELIECTBA U MAaTEPHUAIIBI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eloBeKa; yMEHUE MTPOrHO3UPOBaTh BIMSHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBaTh XMUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTHUYECKOM MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yq€6HO-HO3HaBaT€HBHBIX 3aJad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHHH  XUMHUYECKUX  pPEaKLUH; OCHOBAMH  XUMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHOi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
DJIEKTPOHOB), PACIPENEICHUEM DIIEKTPOHOB TI0 JHEPreTHYECKHM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAIbIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XHUMUYECKHX DJIEMEHTOB (paJlyc aTroMa, 3JIEKTPOOTPHIIATEIBHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuomuueckoit cucreme (B MaJbIX MEpHOAaX M TJABHBIX
MOJATPYIIAx) ¥ SJICKTPOHHOTO CTPOCHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTBIX BeMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
99 metawioB |-IA rpynm, amomunaust, meau (1), muaka, xenesa (Il u
' I11), oxcuast yraepona (Il u 1V), kpemuus (1V), azorta u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEPU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUs, IIPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCIATE (IIPOBOUTH PACUETHI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSAM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; YyMeHUEe chopMynnpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEACHHS B IESIX COCpeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIICCTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




HIUTIOCTPUPYIOIIUE NIPHU3HAKU ITPOTCKAaHUA XUMHUYCCKUX peaKI_II/Iﬁ

13.2

U3Yy4eHHEe CII0COO0B pa3eNieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4
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13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHelme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakIMii MOHHOro OOMEHa; KaueCTBEHHbIE peaKkIu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUI-,
uomua-, cyinedar-, Qocdar-, kKapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKHE MTOHATHUSA
1.1 YucTteie BemecTBa 1 cMecH. CriocoOBI pasiesieHus: cMecei
19 ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' IIpocTble U CIOXKHBIE BELIECTBA.
13 Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX 3J1eMeHTOB. CTerneHb
' OKHUCJICHUS
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHas AaTOMHas  macca.
14 OTtHocuTenbHAsE MOJIEKyJsipHass macca. MaccoBasi J10Jii XMMHUYECKOTO 3JIEMEHTa B
COCIMHEHUH
L5 KomnyectBo BemecrBa. Monbk. Monsgpras wmacca. MosipHblii  00BEM  Ta30B.
' B3anMocBA3b KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 ®u3nueckrue U XMMUYECKUE SBJICHUS. XUMUYECKasl peakuus U e€ MpU3HAKU. 3aKOH
' COXpaHEHUsI MACChl BEUIECTB. XMMUYECKHE YPABHEHUS
[lepnonnueckuit 3akoH u Ilepuoguueckas cucremMa XMMHYECKUX 3emeHToB [[.M.
2
Menpeneea. CTpoeHHE aTOMOB
[lepuonnueckuii 3akoH. llepmoauyeckas cucrema XuUMHYECKHUX dieMeHToB .M.
2.1 Menpeneesa. Ilepuoasl u rpymnmbl. PU3HYECKUH CMBICT IOPSAKOBOTO HOMEpA,
HOMEPOB MIEPUOJA U IPYIIIBI SJIEMEHTA
Crpoenne aromoB. CocraB aromHbIx suep. M3oromsl. OnexTponbl. CTpoeHHe
2.2 ANEKTPOHHBIX  000JI04eK  aTOMOB  MepBbIX 20  XMMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckon cucremsl [[.U. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB XHUMHMUYECKHMX JJIEMEHTOB NEPBBIX TPEX
23 MepUoJOB, Kalus, Kajublus (paguyca aTOMOB, 3JIEKTPOOTPUILIATEIHHOCTH,
' METAJUINYECKUX U HEMETAJUIMYECKHX CBOWCTB) M UX COEIMHEHHH B COOTBETCTBUU C
ITOJIOKEHUEM AJIEMEHTOB B llepronueckoi cucteMe U CTpPOEHUEM UX aTOMOB
3 CrpoeHue BemiecTBa
Xumuueckass  cBsa3b.  KoBaneHTHas  (monsipHass W HEMOJNSIPHAs)  CBA3b.
3.1 DJIEKTPOOTPHULIATENIBHOCTh XUMHUECKUX 3J1€MEHTOB. MoHHas cBsi3b. MeTtaiuinueckas
CBA3b
3.9 Tunel KpUCTAUIMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METaJUINYecKasi), 3aBUCUMOCTb

CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKOU CBSI3U




4.1

Baxwneimue MNpEACTABUTCIIM HCOPraHMYCCKUX  BCIICCTB. Hemeramner u wux

COCIMHCHNA. MeTtamisl ¥ UX COCOIUHCHUA

Knaccudpukanus W HOMEHKJIATypa HEOPTaHUYECKUX COCIMHEHUH: OKCHJOB
(conmeobpasyromue: OCHOBHBIC, KHCIOTHBIE, aM(OTEpPHBIC) M HECOJC0Opa3yIoIIne;
OCHOBaHUH (IIENOYN U HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KHCIOPOCOACpIKAIIIHE

1 6ECKHUCIIOPOAHbBIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

4.2

4.3

4.4

4.5

4.6

du3nuecKkue U XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJOPOJIA,
XJIOpa, KUCIOPOo/ia, cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHsI

dusnuecke 1 XUMHYECKHUE CBOMCTBA MPOCTHIX BCHICCTB-MCTAJUIOB: JIMTUA, HATPUA,
Kajgusl, MarHus W KaJbIUs, AalIOMHHHSA, Kelie3a. OJCKTPOXUMHYCCKUN Pl

HaIIpsHKEHNUH METaJUIOB

@dusznueckue M XHUMHUYECKUE CBOWCTBA BOJOPOAHBIX COECIUHEHUH HEMETaJIOB:
XJIOPOBOIOPO/ia, CEPOBOAOPO/IA, AMMHUAKa

duznyeckue U XUMHUYECKUE CBOMCTBa okcu10B HemeTaiuioB: cepsl (1V, VI), azora(ll,
IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(lV). Ilomydenue OKCHIOB
HEMETAJIJIOB

Xumnueckue cBoictBa okcuuoB: MetauioB IA-IIIA rpymm, muska, memu(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHUECKUE CBOWCTBA OCHOBaHMH M aM(OTEpHBIX TUAPOKCHJIOB (Ha MpHUMeEpe
THIPOKCUIOB AIIOMHUHMS, *kKene3a, HuHKa). [loaydyeHre ocHOBaHMN M aM(pOTEPHBIX

THUAPOKCUI0B

4.8

4.9

OOme XHMMUYECKHE CBOMCTBA KHCIIOT: XJIOPOBOAOPOAHOM, CEpOBOAOPOAHOI,
CEpPHHUCTOM, CEpHOU, a30THOM, (ochOpHON, KpeMHUEBOH, yroidpHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOU U a30THOM KUCHOT. [lonyuenue

KHCJIOT

OOue xuMHU4Yeckre cBoiicTBa cpeiHux coneil. [lomyuenue coneit

4.10
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[lony4yenue, coOupaHue, paclio3HaBaHWE BOJOPOJA, KHUCIOpOJAa, aMMHaKa,
YIJIEKHUCIIOro ra3a B 1abopaTopun
[Tonyuyenne ammuaka, cepHOW W a30THOM KHCIOT B MpOMbIIIIEHHOCTH. OOmue

CITIOCOOBI MOJIy4YCHHUA MCTAJIJIOB

412

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COE€IUHEHUI

XHUMHUYECKHE pcaknuuu

5.1

Krnaccudukanus XuMUYECKMX peakUui M0 pa3iiMyHbIM MpPU3HAKAM: MO YUCIY U
COCTaBY y4YaCTBYIOIIMX B PEaKIUH BEILIECTB, IO TEIIOBOMY 3P HEKTY, 0 U3MEHEHHUIO

CTEIICHEH OKHCIICHHS XUMHUYECKHUX 3JIEMEHTOB




TennoBol 3ppeKkT XUMHUUECKONW peaKInH, TEPMOXUMHUUYCCKHUE YpPaBHEHHUSA. DK30- U

> SHAOTEPMHUUYECKHE PEAKIMU. TEpPMOXMMHUECKHUE YPAaBHEHUS
OKHCINTENBHOBOCCTAHOBUTENbHbIE peakuud. OKHUCIUTENM U BOCCTAHOBUTEIM.
5.3 ITponeccer OKHCIICHUS u BOCCTAQHOBJICHHS. ONEeKTPOHHBIN OanaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopus anexTponuTuueckol auccouuanuu. KaTvoHbl, aHMOHBL. DJEKTPOJIUTHI U
' HeRJIeKTPosInThl. CHIIbHBIE U c1a0ble 37eKTPoInThl. CTeNeHb AUCCOLUALUIU
.- Peaknun uoHHOro oOMeHa. YCIIOBHS NPOTEKAaHUS peaKklUid HMOHHOTO OOMEHa,
' IIOJIHBIE U COKPAIEHHBIC HOHHBIE YPABHEHUS PEAKLIMU
6 XuMHs U OKpy’Karolas cpeja
BemectBa u Marepuanbl B IOBCEJIHEBHOW JKM3HU 4esloBeka. beszomacHoe
6.1 HCIIOJIb30BAaHUE BEILECTB M XMMHUECKUX peakuuil B jaboparopuu u ObITy. IlepBas
MIOMOILb IIPY XUMHUYECKUX 0’KOTaX U OTPABICHUSIX
XUMHUECKOe 3arps3HeHHE OKpYKarollel cpenbl (KMCIOTHBIE HO0XKIU, 3arpsi3HEHHE
MOYBBL, BO3JyXa H BOJOEMOB), CHOCOOBl ero mpenorBpameHus IlpexgenpHast
6.2 nonyctumasi konuentpauus BemiectB  ([IJAK). Ponp xumum B peuieHUH
HKOJIOTUYECKUX MpoOieM. YcuieHne NapHUKOBOro d3ddekra, paspymieHue
030HOBOTO CJIOS
IIpumenenue cepsl, a3ota, pochopa, yriepoaa, KpEeMHUS U UX COCAMHEHUI B ObITY,
MEIMIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM Xo3dicTBe. IIprMeHeHne MeTannoB H
6.3 CIJIaBOB (CTallb, YyT'yH, AIOPATIOMUHUH, OpoH3a) B OBITY W MPOMBILIUIEHHOCTH HMX
coenuHeHuil. [IoHsITHE O KOPPO3WH METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
KOppo3uu
6.4 [TpupoHbIE UCTOYHUKH YTIEBOJAOPOAOB (Yroib, IPUPOAHBIN ra3, He(Th), MPOAYKTHI
' uX nepepaboTku (0€H3UH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH
IlepBoHayasIbHBIE NOHATUS 00 OPraHMUYECKUX BEIIECTBAX KAK O COEIMHEHMAX YIiepoja
65 (MeTaH, 9TaH, 3TWIEH, alleTWIEH, 3TaHOJ, TIIMLEPUH, YKCycHas kuciota). [lonarue o
' OMOJIOTMUECKH Ba)KHBIX BEIECTBAX: XKUPAX, O€NKax, YriaeBoJax — M UX POJU B KHU3HU
YeJoBeKa
7 Pacuérsr:
7.1 o GpopmysaM XUMUYECKUX COeTMHEHUHN
7.2 Macchl (MacCoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE
7.3 M0 XHMAYECKUM yPaBHEHUSIM




CUCTEMA OLLEEHKU AOCTUXEHUA OBYHAOLLLMMUCA

NNAHUPYEMBDIX PE3YJ/IbTATOB OCBOEHUA OBPA3OBATE/IbHbIX MPOrPAMM HA
YPOBHAX OCHOBHOIO OBLLEIO U CPEAHEIO OBLLEITO OBPA3OBAHUA

YYEBHbIW MPEAMET «XUMMUSA»

Ha ypokax XuMuM OLEHMBAHMIO MOJJIEKAT CIEAyIolue  creuupuyeckue
YMEHUS:

8bl0e/1AMmb CYIIECTBEHHbIE IPU3HAKH OCHOBHBIX XUMUYECKUX TTOHSTHH;

UCNOIb308aMb TIOHATHS 17151 OOBSICHEHUSI OTACIIbHBIX ()aKTOB U SIBJICHU;

6blOupams  OCHOBAHHWA W  KpUTEpUU U1 KIAcCU(UKALMM  BEUIECTB
Y XUMAYECKUX PEaKIUH;

YCmMaHasueams NPUIUHHO-CIICICTBEHHBIC CBS3H MEXKIY OOBEKTaAMH U3YUCHUS;

npumMeHAmb B TPOLECCE TO3HAHUS I[IMPOKO HCIOJIB3YyEMbIE B XUMHUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJENM (XUMHUYECKMM 3HAaK — CHMBOJI DJIEMEHTA,
XxumMudeckas popmyra, ypaBHEHUE XUMUYECKON peaKIluu);

npeobpaszosvléams  MOJEIbHBIE TMPEICTABICHUS TMPU pPEHIeHHH Y4eOHO-
MO3HABATEIbHBIX 33/1aY;

8bIA6/1iMb U XAPAKMepu308a0mMb CyLLLECTBEHHbIE MPU3HAKMN U3yYaeMblX

BeW,eCTB U XMMUNYECKUX peaKu,m‘/'l;

8bINOJIHAMb PACUETHI 10 XUMUYECKUM (HOpPMYJIaM U YPABHEHHSIM XUMHYECKUX
peakuuii;

rsaaHuposamse u npoeodumb XUMUYECKUN SKCNEPUMEHT.

JIJis  opraHu3aliy TEKYIIEro OICHHWBAaHUS OO0pa30BaTEIbHBIX PE3yJIbTATOB
Ha YpOKaX XHMHH MOTYT IPUMEHSTHCS:

YCMHBIL ONPOC C UCTIOH30BAaHUEM CUCTEMBI CITCIIUATBHO IMOA00PaHHBIX YCTHBIX
BOIIPOCOB;

NUCbMEHHBLIL ONpoCc Ha OCHOBE CHUCTEMBl 3aJIaHUH Pa3IMYHON THIIOJIOTHH
U YPOBHS CIIO)KHOCTH JUIsI OLICHKH YCBOCHHS OT/CIBHBIX AJIEMEHTOB COJCPIKAHHMS

KOHKpCTHOﬁ TEMbI, B TOM 4YHCJIIC BaﬂaHHﬁ, HMCIOIIUX XapaKTECp «MBICIICHHOI'O



HKCIIEPUMEHTA», KOTOPbIE TPEOYIOT OT 00YyJarOIMXCsl MPUMEHEHNs 3HaHUN B HOBOM

KOHTCKCTC WJIN I pCIICHHA HCCTAHAAPTHBIX 3a1a4;

BBITIOJIHEHUE NpaKmuyeckux pabom, 03BOJISIIOIIUX OLICHUBATH YMEHHUS PaOOTHI
C XUMHUYECKUMM BELIECTBAMH U J1AOOpPAaTOPHBIM OO0OpPYIOBAHHEM, NPUMEHEHUE
TEOPETUYECKHUX 3HAHUM HA MPAKTHUKE.

B cuny paszHooOpasust ¢GopM M METOJOB TEKyIllee OLEHUBAHUE Y4eOHBIX
JOCTHKEHUI 00yYaronXcsl MO3BOJISAET:

— OCYHIECTBIATh MU PepeHIIMPOBAHHBIN MOAX0A K OOyYaIOMIMMCS C IEIbIO
BBISIBJICHUS HX CIIOCOOHOCTH K IPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX CHUTyalUsX,
TOTOBHOCTH K CAMOKOHTPOJIIO U CAMOOLICHKE PE3YJIbTaTOB CBOUX JIOCTUKEHUM;

— BBISBJIATH NPUYMHBI 3aTPYJHEHHH OOyyarommxcs npu pabdore ¢ yueOHbIM
MaTepHUaJIoM;

— CIeOuTh 3a XOJOM Ipolecca OOydYyeHHUs] U IO Mepe HeoOXOAUMOCTH
ONEpaTUBHO KOPPEKTUPOBAaTh (OpPMBI €ro OpraHu3aluu, OCOOEHHO B YacTu
CaMOCTOSITENIbHOM 1M03HABATEIbHON ACSITEILHOCTH 00YyYatOIIUXCSl.

TemaTnyeckoe OLIEHHBaHUE MPEIMETHBIX PE3YJIbTATOB 110 XMMHUHU HAIpPABICHO
Ha KOMIUIEKCHYIO OLIEHKY 3HAaHMM W YMEHHMI 00ydYarolmuxcsi MOcje 3aBepILICHUS
M3Y4YEHUsl ONPEIEICHHOW TEeMbl WM pa3jesia yuyeOHoil mporpammbl. OHO MOMOTaeT
YUUTENIO ONpPENEINTh YPOBEHb YCBOEHUSI MaTepuaia U TOTOBHOCTh O0yYarouIuxcs K
JaJIbHEHIIIEMY W3YUYEHHUIO MpEeAMETa, a TaKKe CKOPPEKTHPOBaTh 00pa30BaTENIbHBIM

IMpouccC Ml AOCTHIKCHUA JTYyUIINX PC3YJIbTATOB.

OueHusaHue YCTHbIX OTBETOB

OnHol M3 TPATUIIMOHHBIX (POPM MPOBEPKU 3HAHWUW M YMEHHH 00YyYaromuxcs
ABJIIETCS YCTHBIH onpoc. K MeToiaM yCcTHOTO KOHTpOJIsSE OTHOCATCS: Oecenia, pacckas
YUEHHKA, OOBSICHEHHWE, KOMMEHTHMPOBAaHME TEKCTa Y4YE€OHUKA, YTEHUE CXEMBI,
cooOuieHre. YCTHBIA OMpPOC UCTOIb3YETCS B XOAE Pa3MYHBIX TUIIOB YPOKOB, Yallle
B Hayvaje ypoKa C LeJbl0 aKTyaIn3aluy 3HaHUI, HeOOXOTUMBIX JIJIsl U3y4EHUsI HOBOTO
TEOPETUYECKOI0 MAaTEepHUalla, a TAKKE B KOHLE YPOKa Ul NEPBUYHOTO KOHTPOJIA
Y 3aKpEIJIEHUS MOJYYEHHBIX Ha YPOKE 3HAHUM.

B kayecTBe OCHOBHOI'O MHCTPYMEHTAPHsI YCTHOTO OINPOCA BBICTYNAET CUCTEMA

BOIIPOCOB, ITIOCTPOCHHBIX HA OCHOBC KOHKPCTHLIX 3JICMCHTOB COACPIKAHNA N3YUCHHOT O



MaTepuaa, JIM00 HOBOTO MaTepuaya, MoJuIexamero 3akperuieHuro. CoaepkaHue
BOTIPOCOB yUUTENh ONPEICISICT C YYETOM TIOJATOTOBIICHHOCTH OOyYarOIUXCsI

Ha MOMCHT U3YYUYCHUA COOTBCTCTBYIOIIICTO MaTCpHalia.

[Tpu olleHMBaHUU YCTHOTO OTBETa OOYYaIOIIErocs Ha MOCTaBICHHBIA BOIMPOC
1e1ec000pa3HO MPUMEHSTH CIEAYIONINE KPUTEPHH:

OTmeTKa «5» cTaBUTCA NPU YCI0BUM, €CNU 0byYatowmiics:

— JIaeT TMOJIHBIM apryMEHTHPOBAHHBIA OTBET, WU3JI0KECHHBIM B OIPEACICHHOU
JIOTUYECKOU IOCIIEI0BATEIBHOCTH;

— JEMOHCTPUPYET NOHUMAHHE CYIIHOCTH COOTBETCTBYIOIIMX XHMHYECKHUX
MOHSTUHM, 3aKOHOB U TEOPHUH, HCIOIB3YET HMX BO B3aMMOCBS3U A OOBSICHEHUS
paccMaTpUBAEMBIX SIBIICHUM U CBOMCTB M3y4aeMbIX BEILIECTB;

— YCHEUIHO peaau3yeT IOJy4YEHHBIE paHee 3HAHUs Uil IOCTPOCHMS BBIBOJIOB
1 00001IEHMIA.

OTmeTKa «4» CTaBUTCA NPU YCI0BUM, €CIU 0byYatowmiics:

— JIa€T OTBET, IOMYCKAIOUIMNA HEKOTOPhIE HETOYHOCTHU B TOJIKOBAHUU CYIIIHOCTH
(aKkTOB U SABJICHUI, O KOTOPBIX UJET PEUb;
— CaMOCTOATENILHO YCTPAHSIET UMEIOLTUECS B OTBETE HETOUHOCTH.

OTmeTKa «3» CTaBUTCA NPU YCIOBUM, €CN 0byYatoLLnnca:

— JaeT OTBET, KOTOPHIH IO COACPKAaHWIO B OOJBIICH YacCTH yIOBIETBOPSICT
TpeOOBAHMSIM K OTBETY Ha OTMETKY «4», HO JIOITyCKaeT OITMOKHU MPHU UCIIOIh30BAHUN
TEOPETUUYECKOTO U (PAKTOIOTHUECKOTO MaTepraa;

— HE JEMOHCTPUPYET YMEHHUS IO YCTAHOBJIICHHIO CBSI3M MEXKIY H3YYCHHBIM
paHee ¥ HOBBIM TEOPETHUECCKUM MaTEPHATIOM;

— 3aTPYIHSETCS B IOCTPOSHUH BBIBOJIOB U OOOOIIICHUIA;

— JOIYIICHHBIC OIMOKH UCIIPABJISET C IIOMOIIBIO YIUTEJIS.

OTmeTKa «2» CTaBUTCA NPU YCI0BUM, ecnmn obyyatowmincs:

— JIa€T HEBEPHBIN OTBET;

— IOKa3bIBACT OTCYTCTBUE 3HAHUU COOTBETCTBYOLLINX MOHATUH
Y 3aKOHOMEPHOCTEM;

— HEBEPHO MPUMEHSET U3yUEHHBIC TTOHSATHUS, 3aKOHBI M TEOPUU JIJIST OOBSICHEHUS

paccMaTpuBacMbIX SIBJICHUU U CBOMCTB N3y4aCMbIX BCUICCTB,

— 3aTPYAHACTCA B UCITPABJICHUH OOITYIICHHBIX OIITMOOK KaK CaMOCTOATCIIBHO,

TaK U C IOMOIIBIO YUHUTCIIA.



OueHnBaHMe NUCbMEHHbIX pa60T

B IMPAKTHUKC IPCIIOAaBAHHUA XMMHHU B paMKaxX TCKYHICTO M TCMATH4YCCKOIO

KOHTPOJIA 3HAHUHU HUCIIOJIB3YIOTCA Pa3/IMIHBbIC IMTHMCbMCHHBIC 3ad/IaHMA. HpI/I BCEM

pa3zHooOpa3uy MUCHMEHHBIE 33aJ]aHHUs CXOJHBI MO0 CBOEH IIEJIeBOM HAIPaBICHHOCTH,
CYTh KOTOPOM 3aKJIF0UAETCS B TOM, YTOOBI HE MPOCTO YCTAHOBUTD, YTO 3HAIOT U YMEIOT
oOyuaroiuecsi, CKOJbKO 00ecrednuTh OOBEKTUBHYIO OILIEHKY TOTO, KaKk M B KaKUX
B3aMMOCBS35X OHM MOTYT MPHUMEHSTHh MOJy4YCHHbIC 3HAHHUS M YMEHUS JAJISl aHaJH3a,
OOBSICHEHHSI ¥ TPOTHO3UPOBAHUS PA3IMYHOTO POA SIBICHHI.

OxapakTepu3yeM OCOOCHHOCTH OILICHHBAHHUS HEKOTOPBIX BHJOB 3aJlaHUM,
KOTOpbIE TPAJULUOHHO HCIOIB3YIOTCS JJIsl THPOBEACHHUSI OLEHOYHBIX HPOLEayp

B paMKax TCKYIICIro U TEMATHUYCCKOI'0O KOHTPOJIA 3HAHWH.

XUMWUYECKUI OMKTaHT.

XWMHYECKUI AUKTAHT COCTOUT M3 TIEPEUHS BOIPOCOB, MPOBEPSIONTNX 3HAHUS
Ha PENPOIYKTUBHOM YPOBHE, TPEOYIOIMIMX OBICTPHIX M KPAaTKUX OTBETOB. Hampumep:
3HAHWE CHUMBOJIOB XHMHYECKUX DJIEMEHTOB, (opMyn W Ha3BaHUW BEIIECTB,
TEPMUHOJIOTUH H TIP.

[Ipy oleHMBAaHWM XWMHUYECKOTO JHKTaHTA IeJIeCO00pa3HO MPUMEHSATH
CICAYIOIINE KPUTCPUH:

OTMeTKA «5» CTaBUTCS NPH YCIOBUHU, €CIU OOYyJAIOIIUICS BEPHO 3aIlCHIBACT
oT 95 1o 100% oTBeTOB;

OTMeTKa «4» CTaBUTCS NPH YCIOBHH, €CIM 00YYAIONMIUKCS BEPHO 3aIUCHIBACT
oT 80 10 94% 0TBETOB;

O0TMeTKA «3» CTaBUTCS NPH YCJIOBHUH, €CIM 00YUAIOIIUNCS BEPHO 3aITUCHIBACT
oT 60 10 79% OTBETOB;

OTMeETKA «2» CTaBUTCS MPH yCIIOBUH, €CIIM 00YJArOITUICS 3alChIBACT MECHEE

60% OTBETOB.

TectnposaHue.

Mo>xHO BBIACIIMTHG OCHOBHBIC BBl TCCTOBBIX 3aHaHHﬁ, KOTOPBIC HCITIOJIb3YIOTCA

JUTSI IPOBEPKU 3HAHUM ¥ YMEHUN 00YYaIOIIMXCs M0 Pa3IMYHbIM TEMaM:



C BEIOOPOM OTBETa/OTBETOB (TIpeIaraeTcsi BHIOPATh MPaBUIIbHbIE OTBET/OTBETHI
U3 TPEAJIOKEHHBIX BAPUAHTOB);

C KOPOTKMM OTBeTOM (TpeOyercsi J1aTh KpaTKH OTBET Ha BOIMPOC
VI BBITIOJTHUTH 33JJaHUE B HECKOJIBKUX MPEATIOKEHUSX );

Ha COOTBETCTBHE (HY>KHO YCTAaHOBUTH COOTBETCTBUE MEXKY FIEMEHTAMU JABYX

MHOXECTB);

Ha TIOCJIEIOBATEIBHOCTh (TpeOyeTcss pacCTaBUTh SJIEMEHTHI B TMPaBUIBLHOU
MOCJIeI0BATEIILHOCTH).

[lenecooOpa3Ho NPUMEHUTH HOPMATHBHOE JTUXOTOMHYECKOE OIICHUBAHHE
PE3yIbTAaTOB BBIMTOJHEHUS KaXKI0T0 TECTOBOTO 3a/IaHNs, HAPABICHHOTO Ha MMPOBEPKY
YCBOEHUS OJIHOTO 3JIEMEHTA COACPKAHMUSL.

[Ipumepnas 1mkana mnepeBoja Oamia B OTMETKY (pa3pabatrbiBaercs
B 00pa30BaTeIbHON OpraHU3ALNH):

OTMeTKa «5» CTaBUTCS NpPU YCJIOBUH, €CIM OOydaromwuiics HaOpan oT 85
10 100% ot obmero uncia 6a1IoB;

OTMeTKa «4» CTaBUTCS NPU YCJIOBUH, €CJIM OOydaromuiics HaOpan oT 65
10 84% ot obmero unciia 6aaIoB;

oTMeTKa «3)» CTaBUTCS NPU YCJIOBUH, €ciiM oOydarommiics HaOpan ot 50
10 64% oT ob1mero unciia 6aaIoB;

OTMeETKA «2» CTaBUTCS MPU YCIOBHUH, €ciii oOydaronuiics Habpasn meHee 50%

OT 0011ero uncia 0ajuioB.

OueHuBaHMe pelleHns PacyeTHbIX 334au.

PacuetHbie 3aaun M0 XUMHUU B CUCTEME OIICHUBAHUSI UTPAIOT BAXKHYIO POJIb
B OIIGHKE YpPOBHS IIOHMMaHUS W YCBOCHUA MaTepuajia O0O0ydaroIUMUCS.
OHU TO3BOJISIIOT TPOBEPUTH HE TOJIBKO 3HAHME TEOPETUUYECKUX OCHOB XHUMMH,
HO W yMEHHE MNPUMEHATh WX Ha MPaKTUKE, MPOBOJIUTH pPacueThl, aHAJIW3UPOBATH
pe3yabTaThl U JieJlaTh BBIBOJLI. PacueTHbIe 3aja4i MOTYT BKJIIOYATh B c€0sl peIIeHUE
YpaBHEHUN XUMHUYECKUX PEaKIui, pacyeT Macchl, 00beMa, KOHIIEHTPALIUK BEIIECTB,
a TakkKe ONpedesieHHEe IPYrux XUMHUYECKUX TapaMeTpoB. PacdeTHwbie 3amauu
MOMOTAIOT Pa3BUBATh JIOTHYECKOE MBIIIJIEHUE, yMEHHE paldoTaTh C JTaHHBIMU
U TIPUMEHSITh TEOPETUUECKHE 3HAHUS Ha MPAKTHUKE.

HpI/I OLCHUBAHNWHM ITMCBMCHHBIX peHIeHI/Iﬁ pPAaCUCTHBIX 3aaa4d PCKOMCHAYCTCA



10 BO3MOKHOCTHU Ha BCEX ATalax UCIOJIb30BaTh 0000IIEHHbIE KPUTEPUU OLICHUBAHUS
takux 3aganuii B KMM OI'D (Ha ypoBHE OCHOBHOro oOIIero oOpa3zoBaHUs)
u KM EI'D (na ypoBHe cpenHero oo1iero oopa3oBaHus) M0 XUMUHU.

Pemenne pacdeTHOM 3amaydl TPEAINONiaraeT BBIIOJHEHUE OMPEIEICHHOM
MOCIIECZIOBATEILHOCTH  JIOTMYECKUX  JIEUCTBUH C  (PUBNYECKUMHU  BEIMUYMHAMU
HAa OCHOBaHHMHM COOTHOIICHUHN BEIIECTB — YYAaCTHUKOB peakiuu. B 3aBucumoctu
OT YCIIOBUSL 3a/ladydl KOJIMYECTBO TAKHUX JIOTMUECKUX JCUCTBUA MOXET OBITh

paznuyHbIM. [103TOMy IpU OLEHHWBAHMM BAKHO YUYUTHIBATh TO, KAK OOyYaroIIUKCS

BBICTPAUBACT HYKHYIO IOCIIEIOBATEIBHOCTh THX JCHCTBUI, U OLIEHUBATH KaXKI0€
U3 BBIIIOJIHEHHBIX AEUCTBUH, KOTOPOE OYAET SBISTHCS JIEMEHTOM OTBETA.

OOBEKTOM OLICHUBAHUS PELICHUS PaCYETHBIX 3a]1a4 SBJISFOTCSL:

1) nmpenMeTHBIN pe3yabTaT — CPOPMUPOBAHHOCTH YMEHUS IIPOBOJIUTH PACUCTHI
110 YPAaBHEHUIO XUMHUYECKOW PEaKLUU;

2) MeTanpeJMeTHbIe pe3yJabTaThl — C(HOPMUPOBAHHOCTH YMEHHUH CTPOUTH
JIOTUYECKHUE PACCYKIEHUsS, CAMOCTOSATEIbHO BBIOMpPATH CIOCOO pelleHus y4eOHOMN
3ajaunl.

Jlornyeckue IEUCTBUS, KOTOPBIE SIBIAIOTCS HEOOXOAMMBIMU JUISl pELICHUs
pacuyeTHOM XMMHUUYECKOW 3aJ1a4 110 YPABHEHUIO XUMUYECKOU pEAKIINU:

1) cocraBieHuEe ypaBHEHUS XHMHUYECKOW pEaKIMU, O KOTOPOW HIET pedb
B YCIJIOBUH 3a/1a4U;

2) ompeneNcHHE COOTHOIICHHS KOJMYECTBA BEUICCTB — MPOMOPIMOHAIBLHON
3aBHCHUMOCTH, KOTOpasi YCTaHaBJIMBAETCS B COOTBETCTBUU C KO3 (UIIMEHTaAMU
B YPaBHEHUH PEAKLUH;

3) HaxoXIEeHUE UCKOMOH (DU3MUYECKON BEITUUNHBI.

Kaxxnoe nornueckoe nedcTBue oneHuBaerca B 1 Oamin, cyMMapHbId Oani
3a BEpHOE pelleHue 3aaaun — 3 6amia. Takol NpUHIMI KPUTEPUATBLHOTO OLICHUBAHUS
nenecooOpa3eH Ha MepBbIX 3Tamax (OPMHUPOBAHUSA YMEHHMsI peEIllaTh pPacyETHBIC
3anauu. B mpoiiecce nzyueHus: yaeOHoro npeamera « XUMUs» UCIONIb3YIOTCS 3aaHusl,
YCIIOBUE KOTOPBIX JIOTMOJHSAETCS HOBBIMH DJIEMEHTAMHM 3HAHUWA, YTO MPHUBOJIUT
K YBEJIMYEHUIO KOJMYECTBAa Y4YEOHBIX JEUCTBUI, HEOOXOAMMBIX JUISl PEIICHUS
pacuyeTHoU 3anauyu. [Ipyu 3TOM CXOJHBIE MO CBOEMY XapaKTepy y4yeOHbIe AEHCTBUA,
HampuMep HaxOXAEHHWE Macchl (00beMa) BEHIECTB IO M3BECTHOMY KOJUYECTBY
BemiecTBa (M HAaoOOpPOT), MOTYT TMOBTOPATHCS NPUMEHUTEIBHO K HECKOJIbKUM
BemiecTBaM. B 3TOM ciydae Takue AeWCTBUA 1ienecooOpa3HO OlleHMBaTh B 1 Gai.

K kxputepusim orieHHBaHMS pPEUICHHUs] PACYCTHONM XMMHUYECKOW 3aJaud MOTYT OBITh



OTHECEHBI CIEAYIOIINE [TOKA3ATENN MBICIUTEIBHOU IEATEIbHOCTH:

1) moHMMaHWEe XWMHUYECKOH CYIIHOCTH Tporiecca (COCTaBICHHE ypaBHEHHUS
XUMHUYECKOH peaKklun);

2) yCTAaHOBJICHHE TPONOPIIMOHAILHOW 3aBHCUMOCTH (COOTHOIICHHS) MEXITY
KOJIMYECTBOM BEIIECTBA YYACTHUKOB IIPOLIECCa BO B3aUMOCBS3H;

3) mprMEHEeHNEe  COOTBETCTBYIOIIMX  CHOCOOOB  BBIYUCIICHUS — 3aJaHHOM

(bu3HUeCKOi BEIIMYUHBI.

PekoMmeHyeTcs MPUMEHSTh MO3JIEMEHTHOE OLEHUBAHUE PEIICHUS PAaCUETHBIX
XUMHUYECKUX 3a/a4:

BEPHO 3aIlMCaHbl TPH SJIEMEHTa OTBeTa — 3 Oasa;

BEPHO 3aIMCcaHbl /1Ba AIEMEHTa 0TBeTa — 2 6asa;

BEPHO 3alIMCaH OJMH 3JIEMEHT oTBeTa — 1 Oam;

BCE DJIEMEHTHI OTBETA 3amicanbl HeBepHO — 0 Oaiios.

Jns ompenenenusi ypoBHS CGHOPMHUPOBAHHOCTH y OOYyYalOIIMXCS YMEHUMH
penaTh pacyeTHbIe XMMUUYECKHUE 3aa41 [IPU U3YUYEHUH KaKJI0M TEMbl pEKOMEHIYETCS
IPOBOJNUTh KPAaTKOBPEMEHHBIE MUCHMEHHBIE PaOOTHI, 3a/laHusl KOTOPOH BKIIIOYAIOT

PACUCTHBIC 3aJa491 PA3HOT'O YPOBH:A CIIOKHOCTH.

KpaTkoBpemMeHHaA NpoBepoyHas pabora.

[To Mepe m3yueHus n000H TEMbl Kypca XUMHUU TPOUCXOJUT «HAKOILJICHUE)
3HAHWM, a TAK)KE€ YMEHUHN MMPUMEHATh X B PA3JIMYHBIX YUYEOHBIX CUTYyaIusaX. B memsax
OIICHKM YMEHHMM TMPUMEHSTh TOJyYEHHbIE 3HAHHMS B CHCTEME M B3aMMOCBS3U
1es1Ieco00pa3HO  UCIMOJIb30BaTh KpaTkoBpeMmeHHble (10—15 MuHYT) NpoBepOYHBIC
paboThI, BKIIOYAIOIINE HEOOJBIIOE KOJWYECTBO 3aJaHUN Pa3HBIX THIIOB M YPOBHS
CIOXKHOCTH. KpaTkoBpeMeHHBIE MPOBEPOYHBIE PAOOTHI TO3BOJISIIOT  OICHUTH
c(hOpPMHUPOBAHHOCTh HECKOJIbKUX B3aMMOCBSI3AHHBIX MOHSATUH B MPOIIECCE M3YUCHHSI
OTAEIbHBIX MOATEM/OJIOKOB.

KparkoBpeMeHHbIE TPOBEpPOUHbIE PAOOTHI MOTYT COJIep)KaTh 3aJaHus,
TpeOyIOIe COCTABICHUS YPaBHEHWW XUMUYECKUX peakuuid (Hampumep, 3aaaHus
Ha XapaKTepUCTHKY CBOMCTB HM3Yy4a€MbIX BEIIECTB, T'€HETUYECKYIO CBSA3b MEXKIY
BEIIIECTBAMHU PA3JIMYHBIX KJIACCOB), & TAKXKE PACUETHBIE XUMUYECKUE 3a/1a4d U JPYyrue
Tumnbl 3anaHuii. KomuyecTBo 3amaHuii B paboTe 3aBUCUT OT TUIA U CJIOKHOCTHU

BKJIIOUYCHHBIX SaHaHI/Iﬁ 1 OT BpEMCHHU, OTBOAMMOI'O HAa X BBIINIOJIHCHHC.



[Ipumepnass 1mkama mepeBoja Oamna B OTMETKY  (pa3palaThiBaeTcs
B 00pa30BaTEIbHON OpraHU3aIliN):

oTMeTKa «5» CTaBUTCS TMPH YCIOBUHM, €CIH OOydarommiicss HaOpan
ot 85 mo 100% ot obmero uucia 0amIoB;

OTMeTKa «4» CTaBUTCS NPU YCIOBUH, €clii oOydaromuics Habpam oT 65
10 84% ot obmero uncia 6aaIoB;

oTMeTKa «3» CTaBUTCA NPH YCJIOBHH, €ClIu oOydaromniuiics HaOpan ot 50

1o 64% ot 00I11eT0 YKnciia 0aJlIoB;

OTMETKA «2)» CTaBUTCA MPHU YCIOBUU, €CIIH 00yyvaromuiica Habpai Mmenee 50%

oT 0o01Iero uncia 0ajuioB.

TemaTuyecKan KOHTPOIbHaA paboTa.

®opmoii OlICHMBaHUS YYEOHBIX AOCTHKEHHUW B paMKax HW3Y4YEHHS] TEMBI
WIN pa3zelia Kypca XUMHH SIBJISIETCS] KOHTPOJIbHAs padoTa.
[Ipu opranuzanu W JajJbHEWINEM OICHWBAHUU KOHTPOJIBHBIX paboT
[0 XMMHUU CHayajla ONpelessiOTCs MOAXO0bl K MOCTPOSHUIO KOHTPOJIBHONU paboThI,
a3aTeM K 0TOOpY KpUTEPHEB OLICHUBAHUS KaK OTJEIbHBIX 3aIaHH, TaK U BCeil pabOThI
B ILeJOM. 3aJaHusg KOHTPOJbHOW pabOThl OpPUEHTUPOBAHBI HAa IPOBEPKY
OCHOBOTOJIAraroluX 3JIEMEHTOB COJIEPKaHUs Kypca XUMUU U CHOPMUPOBAHHOCTH
OpEeIMETHBIX U METaIllpeIMETHBIX yYMeHUil oOydaromuxcs. KoHTponbHyo paboty
CJIEIyEeT UCIOJIb30BaTh 10 3aBEPIICHNN N3YUYEHUS TEMBI LIEIMKOM, a HE OTIAEIbHBIX
noaTeM/0JI0KOB, M3y4aeMbIX Ha ypokax. [[ns KOHTposbHON paboThl OTOMpaeTcs
caMbIi 3HAYMMbIA Marepuall TeMbl. [I0 CBOEH TUMOJIOTMM 3aJaHUsI  KOHTPOJIBHOM
PabOTHI aHATIOTMYHBI 33/1aHUSAM, KOTOPbIE UCTIONIB3YIOTCSI TPU N3YYEHUH KOHKPETHBIX TEM.
PekoMenayeM crhemyronme KpUTEpUH JUIA  TIEpeBojia  OOmIed  CyMMBI
HAYKCIICHHBIX 0aJUIOB B OTMETKY MO MATHOAJIILHOM LIKaJIe:
OTMeTKa «5» CTaBUTCS NpPH YCIOBUHU, €CIM oOydaromuiics HaOpan oT 85
10 100% ot ob1ero yuciia 6aaios;
OTMETKAa «4» CTaBUTCS TPH YCIOBUHU, €CIM OOydJaromuiicss HabOpam oT 65
10 84% ot obmero unciia 6aaIoB;
oTMeTKa «3)» CTaBUTCS NpPH YCIOBUHU, €ciM oOydaromuiics HaOpan or 50
10 64% oT 001Iero Unciia 6aioBs;

O0TMETKA «2» CTaBUTCS MPHU YCIOBHH, €Ciii o0y4daromuiics Haopan menee 50%



OT 00111ero uncia 0aIoB.

OLeHKa NpaKTU4YecKoi paboTol

BelltoniHeHHE MpakTUYECKHX paldoT MPEeAnoaraéT KOMIUIEKCHYIO OLEHKY

00pa3oBaTeNbHBIX JOCTHKEHUN OOYJaIONMUXCS C YYETOM B3aMMOCBSI3U OTACITBHBIX

MoKa3aTeJien.

KonTponupyembiMu — pe3yibTaTaMu

BBIIIOJTHSIEMBIX  JEUCTBUU

ABJIAIOTCA

3HAHUEBBIN U I[GHTCHBHOCTHBIﬁ KOMITIOHCHTBI, KOTOPBIC IPEACTABIICHLI B Ta6J'II/II_IC.

KoHmposnupyemesie pe3yanbmamel 8einoaHAeMbix 0elicmeuli, ux oueHusaHue

. Onenka . Onenka
3HaHUEBbIl KOMIIOHEHT JlesiTe IbHOCTHBII KOMIIOHEHT
(0asIbI) (0asIbI)
1) 3nanue 1a00paTOPHBIX CLIOCOOOB 1 1) CoGmonenue mpaBui Oe3ormac- 1
MOJTYYEHHUsT KOHKPETHBIX BEIIECTB; HOH paboThl TpU BBINOJIHEHHH
3HaHHE (PUBNYECKUX U XMMUYECKUX XMMHYECKHX OIBITOB
CBOMCTB BELIECTB, KOTOPHIE CIIETYET
YUUTHIBATh MPHU BEIOOpPE HEOOXO0H-
MOro croco0a ux cooupaHus
2) 3HaHue (QU3UYECKUX U XHUMH- 1 2) CobOmoneHne TpaBuil padOThI 1
YECKUX CBOMCTB BEILIECTB, KOTOPHIE ¢ snabopaTOpHbIM 000pYyIOBaHUEM
CIIEyeT Y4YUTHIBATH IPH BBIOOpE IIPU MOHTaXe IPUOOPOB
HE00X0IMMOr0 criocoba ux
coOupaHust (METOJJaMH BBITECHEHUS
BO3JyXa M BOJABI) M Ul JOKa3a-
TENbCTBA HAIMYMS MOJYYEHHBIX
BEILIECTB
3) 3HaHue yCIOBHH TPOTEKAHUS 1 3) I'pamoTHOE obecnedeHue ycio- 1
XUMHAYECKHX TIPOILIECCOB, HCIIOJb- BUH IS TIPOBEACHUS XMUMHUYECKHX
3yeMbIX I TIOJTYYEeHHUS M HCCIe- MPOIeCCOB (HAarpeBaHWe PeaKIMOH-
JOBaHUS CBOWCTB 3aJJaHHBIX HOW CMECH; U3MENIbYCHHUE TBEPIIBIX
BEILIECTB BEIIECTB; PAacCTBOPEHHE BEIIECTB
B BOJIE U T. [I.)
4) Hcnonb3oBaHWE XHUMHYECKOM 1 4) OcymiecTBieHre HaOIIOACHUI 1
CUMBOJIMKM  JJIsI  COCTaBIICHMS 3a X0JIOM Tporiecca, pUKcupoBaHue
¢dopmMyn BellecTB U ypaBHEHH Y OITMCAHUE ero Pe3ysIbTaToB
OCYILECTBIISIEMBIX XUMHUYECKHX
peakuuit




5) ®opmynaupoBaHue BBIBOJIOB 1 5) CocraBiieHre oT4eTa O MPOJIC-
n 0000meHni 1Mo pe3yJabTaraM JaHHOM paboTe
MIPOBE/ICHHBIX UCCIICOBAHUI

MaxkcumalibHbIM UTOroBei 0aur; 10

OTMeTKa 110 NATHOAIUILHOM IIKAJIE:
«5» — 9-10 6amnoB
«4» — 7-8 bGamioB
«3» — 5-6 bGamioB
«2» — MeHee 5 OamoB




OueHnBaHME NPOEKTHOM U UCCNef0BaTENbCKOM AeATENbHOCTU

[IpoekTHas U MccrenoBaTeNbCKas AEATEIbHOCTh (POPMHUPYET Y 00ydaromuXCs
CIIOCOOHOCTh  JIEUCTBOBaTh CaMOCTOSITEIbHO, WHHIIMATUBHO M OTBETCTBEHHO,
WCIIONIB3Ys TIPEIMETHBIC 3HaHMSI B KaUYECTBE MHCTPYMEHTA JIUIS PEIICHUS TPOOIEMBI.
VYyeOHast MPOEKTHAsE M HUCCIENOBATENbCKAas JEATEIbHOCTh JOJKHA 3aBEpIIAThCS
MaTEepUAIbHBIM  MPOJAYKTOM: MAaKETOM, MOJENIbIO, OTUYETHBIMU MaTepuajaMu
(B ciydae TIpoekTa), IMHCBMEHHBIM oT4eToM (pedeparoM, aHAIUTHYCCKUMH
MaTepuatamMu, CTEHIOBBIM JIOKJIaJIOM H JIp.).

OO0s3aTeNbHBIM YCIOBHEM MPOEKTHON M HUCCIEN0BATEIbCKON JIESITEIbHOCTH
ABJISIETCSl BEJICHUE JTHEBHUKA, B KOTOPOM OTPAKAIOTCS BCE ATalbl padOThI, 3a/Jauu
JUIT  KaXJOro OdTama W MPOCIEKUBACTCS aITOPUTM pabOThl HAJ MPOEKTOM
WU HUCClIeIoBaHUEM. XOJI SKCIHEPUMEHTAa UM €ro pe3yibTaThl (UKCUPYIOTCA
B [IPOTOKOJIE.

JInst  OLeHKW pe3ysibTaTOB TMPOEKTa WM HCCIEAOBaHUS HEOOXOJIUMO
UCIIOJIb30BaTh 3apaHee pa3pa0OTaHHbBIE OLIEHOYHBIC JIMCTHI C BO3MOKHOCTBIO yueTa
CTETMEHH CaMOCTOSATEIIBHOCTH, y4acTusl paboThl B TPYIIE, COOTBETCTBUSI BEIOPAHHBIX
METOJIOB, Iiejienoiaranusi, GopMyaupOBaHUs MPOOIEMbI U 3a7a4u pabOThl, PadOTHI
C UCTOYHUKAMU UH(OPMALIMH U TIP.

HroroBasi OLEHKAa MO MPOEKTY M HCCIEIOBAHHUIO JIOJHKHA CKIIAIbIBATHCS

U3 CyMMBbI 0aJIJIOB 32 Ka) bl 3Tar paOOThlI.

Hapamempbl oueHuseaHuAa npoeKmHo-uccnedoeameanKux pa6om

Bcero
Ne Copep:xanne Kpurepun ounennBanns

0a/10B
1 Br16op Tembl 1 paboTa oOyuarormerocs (0-10)
11 | AxryansHocTh TeMbl | O — He 0003HaUeHa; 0-1

1 — o6ocHOBaHa
12 IlocranoBka 0 — He 0003HAauCHa; 0-1
npoOiempl/runore3sl | 1 —rumoresa yeTko 0003HauUCHA

1.3 | Lenenonaranne 0 — He 0003HAYEHO WJIM II€Th HE COOTBETCTBYET 0-2

TUIIOTE3E;

1 — ienmm 0603HAYEHBI, COOTBETCTBYIOT THITOTE3E;

2 — uenn 0003HAYEHBI, COOTBETCTBYIOT THIIOTE3E,
3aJIa4M MTOCTABJICHBI, COOTBETCTBYIOT LN

14 MeTobl 0 — mer; 0-2




1 — Ha3BaHO, HO HET MOPOOHOTO OIMCAHHS;
2 — OIUCAaHO MOJAPOOHO, IETATLHO

1.5 | Bemonnenue pabotel. | O — HeT; 0-2
Pesynbratel. BeiBogsl | 1 — pe3ynbraThl MPUBEICHBI, HO HE MOKA3aHO, KaK
MIOJTyYCHBI;
2 — ONHMCaHO, KaK BBINOJIHEHA paboTa, YeTKO
BBIJICJICHBI PE3YJIbTATHI, CJICITaHbI BEIBOIBI
1.6 Cunoricuc 1 — caMOCTOSITEIILHOCTE; 0-2
1 — 94eTKOCTh CTPYKTYPBI
2 3amura (0-10)
2.1 | I'pamoTHOCTB 1 — TrpaMOTHOCTH U CTPYKTYPHUPOBAHHOCTH 0-5
1 Y€TKOCTh BBICTYILICHUS,
BBICTYTUICHHSI 2 — TI0CJIEJIOBATEIILHOCTh, YETKOCTH;
3 — comepKaTelbHOCTh, BCE OCHOBHOE H3JIOKEHO,
CyTh pa0OTHI YETKO BBIICIICHA
2.2 Hcnons3oBanue 0 — He HCIOJIB30BAJIKCE; 0-2
MIpe3eHTAIIHH, 1 — Obuin, HO oOydalIUHCAs HE HCHOIH30BAI
JIEMOHCTpAIIHiA WJIN UCIIOJIb30BaJl HEYMEJO;
2 — TpaMOTHOE W YMECTHOE WCIIOJh30BAHNC,
MpE3CHTAMA W/WIM  JIEMOHCTPAIIMM T'PAMOTHBIC,
HaTJISITHBIC
2.3 | OTBeTHI Ha BOIIPOCHI 0 — HE cMOT OTBETHTH HU Ha OJTUH BOIPOC IO TEME 0-2
paloThI;
1 — oTBeTHl HEYBEpEHHBIE, COAEPKAT OMIMOKU, HO
B I[EJIOM yJIOBJIETBOPUTEIIHHO;
2 — OTBeTHI Ha 2—3 BOIpOca MO TEME MPaBUIIbHBIE,
yBEpEHHbIE
2.4 | Camoopranu3anus 0 — HapyILIeH periaMeHT; 0-1
1 — pernameHnT coOmonancs
PekoMeHnayeMm crhemyronme KpUTEpUH Ui TIEpeBoja OOmIed  CyMMBI

HAYHUCJICHHBIX 0AJIJIOB B OTMCTKY 110 IITHOAJIBHOM IIIKAJIE:

10 100% ot obmiero yuciia 6aaios;

10 84% oT ob1iero unciia 6aios;

10 64% ot obmero unciia 6aaIoB;

OTMeTKa «5» CTaBUTCSA NpPHU YCIOBUH, eclid oOydaromuiics HaOpaia or 85

OTMeTKa «4» CTaBUTCS NpPH YCIOBUHU, €CIM OOydaromuiics HaOpan oT 65

oTMeTKa «3)» CTaBUTCS NpPH YCIOBUHU, €ciM oOydaromuiics HaOpan or 50




OTMETKA «2» CTaBUTCA IPU YCIIOBUH, €CIU OOyYAIOIIUIICS HAOpasl MEeHee
50% ot oO1rero yucia 0aIoB.

Ha ocHOBaHuM mnpuBENEHHBIX pEKOMEHAAIMKA B 00pa3oBaTEIbHOMN
OpraHu3ald MOTYT OBIThb pa3padoTaHbl W TPHUHITHL CBOM KPUTEPHUU
OLICHMBAHUS IPOEKTHON M MCCIIEAOBATEIBCKON JAEATEIBHOCTH OOYyYaIOIIUXCS C
Y4€TOM OCOOEHHOCTEN OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl, pealnu3yeMoi B

JIAaHHOW 00pa30BaTeIbHON OpraHU3aIuy.



YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
VYuebnuk xumus 8 kiacc, O.C. I'abpuensu, U.I'., 1.I".OctpoymoB
Metoauueckoe nocooue Ypoku XuMuu B 8 Kjtacce
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