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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (enepanbHONM pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeIbHbIX opranusanuax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O IEsAX, OOIIeH cTpaTeruu
o0Oy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
IpeayCMaTpUBAET PACHpPEICNICHHE €ro Mo KijaccamM M CTPYKTYPUPOBaHHUE I10
pasienaM M TeMaM MPOTrPpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTO  MpoIlecca, BO3PACTHBIX
O0CcOOEHHOCTEW O00ydYaronmuxcs, OmNpenensieT BO3MOXKHOCTH — TpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil U3yueHus MmpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (POopMUPYEMbIE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETUUCCKOM,
MUIIEBOM M SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JESTENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;
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crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHble HampaBieHuss B OOyYEHHU XUMUU 00ECHeuMBaIOTCS CHeuu(UKOi
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHIM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzydeHuto. CojaepaHUE CKIAIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3U;

— TpeaCcTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMaTPUBAIOTCS HAa OCHOBE AMIMUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TMO3HaHWs B Hayke. M3ydeHue XHMHU TMPOUCXOJHUT C MPUBICYECHUEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeNIbHOCTU YeJIOBEeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMbI XUMHUUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKCHHUH,
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JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOrO XapakTepa, sA3blka HayKH, B
NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSTENbHOCTH, OCBOEHUHM MpaBuil Oe30macHOro oOpamlieHus ¢ BEUIeCTBAMH B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIU TaKKe 111, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHSATHIO PELICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

—  HampaBIICHHOCTh OOyYEeHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENBHOCTH, HAayYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIMIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MTPHUOOPETEHUIO 00yYalOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUA W CAaMOIO3HAHUS, KIFOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE A
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— (dopmupoBanue o00mell (QYHKIMOHAIBHOM U  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPY’KaIOUIEro MHUpa, MCIHOJIb3ySl 3HAHUS W OIbIT, MOJYYEHHBIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlUMXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00Pa3HOro TMOBEIEHUS B OBITY WM TPYAOBOM JESATENBHOCTH B IEIAX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAIOIIEH PUPOIHOM Cpeibl;

— pa3BUTHE MOTUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWMISI U HANPABICHHOCTH JaJbHEHIIETO
00yJeHHUS.

OOmiee YWCIO YacoB, OTBEAECHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaniseT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCTBIE BEIIECTBA U CMECH.
Cnioco0nI pa3jeneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTeNbHAsT MOJIEKYJIsSIpHAas Macca. MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUM.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COETUHEHHM.

@u3nUecKue U XMMHUYECKHUE SIBIICHHS. XMMHUUYECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs MacChl BEHIECTB. XUMHUYecKue ypaBHeHUs. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHBIM 00OpPYAO0BAaHUEM, U3yUYEHHUE M ONHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEHOM MPOBOJIOKH, B3AUMOJICHCTBUE MeJIa C KUCJIOTOM) SABICHHM, HAOIIOICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pPa3/CIICHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (puIbTpoBaHUE,
BBIIApUBAHUE, NUCTHUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJEIeH MOJIEKY
(1rapocTepKHEBBIX).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — 3jIeMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
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cBoictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIYYeHHsI KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoe. O30H — alioTponHas MoAUPUKALMS KUCIOPOIa.

TemoBoit >PGeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBAa, TMPUMEHEHHE, CIIOCOObI
nosryyeHust. Kuciaorsl u conu.

MounsipHblil 00BEM Ta30B. Pacu€Thl 0O XUMUYECKUM YPaBHEHUSM.

dusnueckue CcBoOWCTBa BOAbl. Bojga kak pactBoputenb. PacTBopbLI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUS.
Ponb pacTBOpOB B IpUpoJie U B )KU3HU 4esioBeka. KpyroBopoT Bozbl B IIPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJOB:  coyieoOpasyromniie  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcunoB. Du3nueckue U XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucinor. dusndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa coseil. @uzndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tonydenue comei.

I'eneTnueckas CBs3b MEXKy KJIaCCaMU HEOPTaHUYECKUX COEIMHECHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJEIICHNE COACPKAHNUS KACIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpeKpameHnsi ropeHust (Mmokapa), O3HAKOMJIEHHE C oOpasllaMh OKCHIIOB |
OMMCAHWE WX CBOWCTB, IOJY4YeHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MO’KHO HCIIOJIb30BAHUE BUIECOMATEPHUATIOB), HAOJIOAEHUE 00pa30B BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHME OCOOEHHOCTEW PACTBOPEHHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
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MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJCHUCTBUAE BOJBI C METa/IaMHU
(HatprieM ©  KaublieM) (BO3MOXXHO  HCIOJB30BaHUE  BUIECOMATEPHUATIOB),
uccieoBaHue  oOpas3IloB  HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyenue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluu, IOJyYEHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3ajlady 1o TeMe «BakHelnne KiIacCchl HEOPraHMYEeCKHUX
COCIMHEHUI.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTroMoB. XMMHYECKAsl CBA3b.
OKHuCIHUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBble TOMBITKH KIaCCU(HUKAIUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CxXOJHBIX BJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM(POTEpHBIC OKCHUIbI
U TUJPOKCU/IBI.

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAsA  (QOpPMBI
[Tepuonnueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKHII CMBICI MHOPSAKOBOIO HOMEpPA, HOMEPOB IEpHOJa U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHYECKHX  IJIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MeHnneneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTA 110 €ro noJjiokeHuto B [leprnognueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOAaM.

3nauenue [lepuoanueckoro 3akona u [lepuogndeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTUs Hayku U mnpaktuku. [[. M. MenneneeB — y4y€HbId U
IPaKJIaHHH.

Xumuueckass cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIpPHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIporecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3yueHHe oO0pa3lloB BEUIECTB METAJVIOB M HEMETAUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
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WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€HM IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSTUM, SBIISIOIIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUN 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, ¢IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MIOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KalMs, KalblLHUs U UX
COCIMHEHUH B COOTBETCTBUHM C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJIMYECKON PEIIETKU U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAS CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukarms XuMUYeCKUX peakuid Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYaCTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIIOBOMY 3(deKTy, o
M3MEHEHUIO CTETIEHEN OKHCIIEHUS XMMHUYECKUX DJIEMEHTOB, 1O 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyeckoi peakuuu. [loHstre 00 oOpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsSATHE 0 rOMOTeHHBIX M TeTepOTreHHBIX
peakuusx. llonstue o karanuse. [lonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
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BIIMSIIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBieHue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUMid €  HKCMOOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHUECKON AUCCOUUALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonbl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BUJIAMU
xumudeckoi cBsizu. Crenensb auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y cloBus MPOTEKaHUSI peaKIuii MOHHOTO OOMEHa,
MOJIHBIE W COKpAalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIIOT,
OCHOBaHMUW W COJiei B CBETEC TMPEJCTABICHUH 00 3JIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIe peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xopuaa HaTpusi), UCCIEOBAaHUE 3aBUCHUMOCTUA CKOPOCTH XMUMHUYECKOW peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIECTB, IMpOLECCa AWCCOLMAIMU KHUCIOT, IIEJIOYed U CcoJe
(BOBMOXHO  HCIIOJB30BaHME BHUAEO MaTEpPHANIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii  HOHHOro  oOMEHa
(oOpa3oBanue ocajaka, BBIIEJICHHUE Tas3a, oOOpa30BaHUWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiuu pa3ioKeHUs, COCIUHEHHUs), pacllO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIbI0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6miast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3aumoneiicTBUE € MeTaJJlaMH, HEMETaulaMu, IIeso4aMu). XJIOpOBOAOPO.
ConsHas KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTerneHu okucieHus. CtpoeHue U (U3MYECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOJU(PUKALIMKN KUCIOPOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U
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xuMuyeckue cBorcTBa. OKCHIBI CEPhl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kuciora, @Qu3nueckue M XHUMHUYECKHME CBOMCTBa (00mIME Kak
MpeACTaBUTENsl Kjacca KHUCIOT U crnenuduueckue). XUMUYECKUE PpEeaKInH,
JeXallhue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOW KHUCIOTHI.
IIpumenenue cepHoi KucaoThl. ConM CepHOM KUCIIOTHI, KAYECTBEHHAS peakuus Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMUUECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

O6mas xapaktepuctuka 3aeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTENEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiictea. KpyroBopotT azora B nmpupojae. AMMHaK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojlydeHue U npuMmeHenue. Coiam aMMOHUS,
ux (GU3NYECKHEe U XUMUUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3MYECKUEe W XUMHYCCKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonp3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMHUYECKOe 3arpsi3HEHHE OKPY>KAIOIIEH Cpe/lbl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbI W Boao&éMOB). docdop,
altoTponHeie Moaudukanuu Gochopa, GuUMUECKHE M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Gu3NIecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonbs3zoBanue hochaTtoB B kKauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapaktepuctuka smneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpOoHd,  aJUIOTPOIHBIE
Monu(UKAlMK, PACHPOCTPAaHEHHE B Mpuponue, (HU3NYECKUEe U XUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoze. OKcunabl yriaepoja, ux
¢uznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIYYCHHE U TPUMEHEHUE. DJKOJOTUYECKHUE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoaa (1V), rumore3a riao0aJbHOrO TMOTEIUVICHUS KIMMaTa, MapHUKOBBIH
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUYCCKUE U XMMHUYCCKUE CBOMCTRBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COCUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HePTh),
MPOAYKTHl UX MepepadoTKu (OEH3MH), UX POJib B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONMOTUYECKH BaXKHBIX BEUIECTBAX: KUPaX, OCJKax, YriIeBoJax — U UX
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poJii B OKM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usnueckue H XUMHYECKHE CBOICTBA, INOJy4€HHE W
npuMmenenne. CoeauHeHus KpeMHust B mpupojge. OOuiue mpeactaBieHus 00
okcune kpemaus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIue CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HMCIOJIb30BaAHUS
CTPOUTEIIBHBIX MAaTEPUAIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
POBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpaKarolue (PU3NUECKUEe M XUMHYECKHE CBOWCTBA
rajoreHoB M WX COCAWHEHMH (BO3MOXKHO HCIIOJIb30BAHUE BUJICOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpas3laMu XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJICHHUE C
oOpazmamMmu  ceppl W e€  coeAUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOJOICHUE TIporiecca OOyTIIMBaHUs caxapa MoJl JICHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3yYCHHE XUMUYECKUX CBOHCTB
pa30aBIEeHHON CEpPHOM KHUCIIOTHI, MPOBEACHUE KAUeCTBEHHON peakiuu Ha cyibdar-
MOH U HaOJI0JeHHEe TpHU3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azorta, ¢ochopa U UX COEIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a30THBIX U (PocPOpHBIX yA0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIil Ha UOH aMMOHUS U ¢ocdhaT-uOH U U3yYeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3aUMOJICVCTBUE KOHIICHTPUPOBAHHOW a30THOU KUCJIOTHI C MEJBIO
(BO3MOKHO HCTIOJIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHHUE MoJiesien
KPUCTAINTMYECKUX pemETOK anMaza, rpadura, (QyuiepeHa, O3HAKOMIJICHHE C
MPOIIECCOM  aZICOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPONCTBOM TPOTHBOTa3a, MOJydeHHUe, cCOOMpaHue, pacro3HaBaHUE W W3YYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT W
CWIMKAT-UOHBl W HW3y4YE€HHE MPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PpEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHeunme HeMeTaIIbl U UX COSIUHEHUS.

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHToB J[. WM.
MengeneeBa u crpoeHuss atomoB. CTpoeHue MetaiioB. Meraiuinueckasi CBA3b U
METAJUIMYECKasT ~ KpUCTAUIMYECKass  pemérka.  DIEKTPOXUMHUYECKUM  psif
HarnpsbkeHnt metamioB. Ou3nyueckue U XMMHUYECKUE CBOWMCTBa MeTauioB. OO1iue
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crocoObl MoydeHus: MeTaioB. IloHsATHE O KOPpPO3UM METAIIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{emounple MeTaJLIbl: NoJIokeHUE B [leproanyeckoil cUCTEME XMUMHUYECKHX
anemeHnToB JI. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXICHUE B TMPUPOJE.
dusnyueckne U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpusa U Kanus). OKCUAbl U
TUAPOKCHABI HaTpusa W Kanus. [IpumMeHeHue MIEeNOYHBIX METAUIOB U HX
COCIMHECHUM.

[[lenouyHO3EMENBHBIE METAJUIBI MAarHMil W KaJIbIUW: TOJIOXXEHUE B
Ilepuonnueckor cucreMe xumudeckux sinemeHtos JI. 1. Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJIeHUE B Ipupoie. PU3nyecKkue U XUMUYECKHE CBOMCTBA MarHus
U Kaiplmsa. BakHeimme coeauHeHUs Kaimbliusg (OKCHJ, THAPOKCHI, COJIN).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMHI: OJI0)KeHUE B [lepnoanueckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpoO€HHE aTOMa, HAXOXJE€HUE B mnpuponac. Puszndeckue u
XUMUYECKHE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THIAPOKCHUIA
ATIOMHUHMUS.

XKeneso: nonoxenue B Ileprognueckoil cuctemMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MeHnneneeBa, cTpoeHHWE aroMa, HaxoxjaeHue B mpuponae. dusmyeckue u
XUMHYECKUE CBOMCTBA xene3a. OKCubl, THAPOKCUIBI U comu xenesa (11) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHHE BUIECOMATEPUATIOB),
UCCIICIOBAHUE CBOMCTB XECTKOW BOJBI, IPOLIECCAa TOPEHUS Kele3a B KUCIOPOIe
(BO3MOKHO  HCMOJB30BAaHUE  BUIAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIUil HA MOHBI: MarHus, KaJbLUs, AJIIOMUHHUS, LIMHKA, XKeje3a
(1) u xemnesa (1), mequ (I1), HabGIOACHUE W OMTUCAHKE TTPOIECCOB OKPAITNBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusg U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y THIPOKCUJA [IMHKA, PEIICHHE DKCIEPUMEHTAJIbHBIX 3a/]1a4 10 TeMe «BakHeumue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuasibl B NMOBCEIHEBHOM KW3HHU YeJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObITy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABIICHUSX.
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XUMUYECKOe 3arps3HEHHE OKPYXKAlomled cpeabl (MpeaenbHas JOMmycTUMast
KOHLEHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B perieHnn 3KOJ0THYECKUX
npooem.

Xumuueckuit IKcnepumenm:

U3y4YeHHe 00pa3loB MaTepHalioB (CTEKJIO, CIUIABbl METAJUIOB, MOJUMEPHBIE
MaTepHuabl).

Mescnpeomemmunie cea3u

Peanmzamusi MexXmnpeaMETHBIX CBsA3€d NpU W3YYCHHH XHMHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
MOHSITHH, TaK ¥ TIOHSITHH, SIBISIIONTUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHSATHUS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIAaCCUPUKAIUA, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCMIEPUMEHT, MOJICJIMPOBAaHNE, H3MEPECHHE, MOJEb, SBJICHUE, MapPHUKOBHIM
3¢ PeKT, TeXHOIOTHSI, MAaTEPUAIIBI.

dwusuka: MaTepus, aToM, OJJIEKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKIHI,
U30TOIbI, PaJHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOJIHUKH,
NOJYIIPOBOAHUKH, JTUANEKTPUKH, (OTODIIEMEHT, BEIIeCTBO, TeI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAILITUYECKast
pemérka, CriaBbl, (U3MYECKHE BEIWYUHBI, €AUHHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/bI, COJHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC IOPOIHI,
MOJIE3HBIE UCKOIAEMbIE, TOTIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOlllecTBE MpaBWJIaMHM U HOPMAaMHU TMOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIipeHue OMbITa JIeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJWI0, MOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HHOpMaIHeil o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JPyrux  BUIAX
JESITENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YY€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIKM B TIpollecce JTOW Yy4eOHOM JeATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE W IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCJE



TOUKA \.'POCTA

HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHIO M TO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH U YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI  0€30MacCHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIICCTBAMHU B OBITY U PEAJIbHOMN YKU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TMPHUMEHEHUs MPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
UHANBUAYATBEHON TPASKTOPHUH MPOJIOJDKEHHSI 00pa30oBaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJIE€ KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHMS, MTOHUMAaHHUE [IEHHOCTH 370POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
mpaBmI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTel UX pEeILIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PEHUSI OOIICHAy4YHbIE TOHATUS (3aKOH, Teopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOeE.), KOTOPbIE
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HCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeaMEeTax M MO3BOJISIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaloT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBIEHUIO Y4eOHOMU
JeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3zoBbie JJornueckue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHITHN (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMU), UCIOJIH30BATh
MOHSTHUS JJIsI O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHMS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Yy4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS

yMEHHE TMPUMEHSATh B TIpOlecCe TO3HAHUS TOHATHUS (NIPEIMETHhIE W
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIE) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
IpeoOpa3oBBIBaTh IMIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HABATENbHBIX 3314, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICIICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHWA, a TaKkKe B KAa4eCTBE OCHOBBI i1 (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEICHUIO
YUEHHYECKHX O3KCIEpUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHoli padorte.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH W HUHTEPHIPETUPOBATH HH(POpPMALHIO
Pa3IUYHBIX BUIOB U (OPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHASL  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPaBOYHBIC
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mocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH NPOTHBOPCUYHUBYIO W
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMCHHE TPUMEHSTh Pa3IMYHbIC METOJBI M 3alpOChl MPU MOUCKE U OTOOpE
nH(OpPMAITMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHCHUS
y4eOHBIX U TMO3HABATEIBHBIX 3a/1ad OMPECIEHHOTO TUTIA, TPHOOPETEHNE OMbITA B
00JaCTH  WCTOJB30BaHMS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBIIJICHUE KYIbTYPOU aKTUBHOTO MCIIOJIB30BaHUS PA3TMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTHUMAIBHYIO (pOpMy TIpeacTaBlieHus HHDOpPMAIUU |
WITIOCTPUPOBATh peIlaeMble 3a/laddl HECIOXHBIMH CXeMaMH, JuarpamMmmami,
IpyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE UCIOJB30BaTh M aHAJU3UpPOBaTh B IIpolecce Yy4eOHOH u
MCCIIEZIOBATEIBCKON JEATEILHOCTH MH()OPMAIMIO O BIMSHHH MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3AWCTBa M TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIIeH MPHPOIHOM
CpE/IBL.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUSI:

YMEHHUs 3aJlaBaTh BOMPOCHl (B XONe AWaiora W (WiM) TUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJyYEHHBIE  pe3yjibTaThl  IO3HABATEIHHOM
NESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUU
BO3HUKAIONINX MpPOOJieM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPHEB TO OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHBbIe YHUBepcaIbHbIE Y4eOHbIE NeiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIPEACNSITh IMENH JEATeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh W TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »((HEeKTUBHBIE CTIOCOOBI PEIICHHs] YICOHBIX H
MO3HABATEIBHBIX 33/1a4, CAMOCTOSTENIBHO COCTABISITH WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OIICHWBATh COOTBETCTBUE MOJIYUYCHHOTO pE3yJibTaTa 3asBICHHOW €M, YMCHHE

WCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUU 3a1aHUM.
HNPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mnpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHON (enaepalbHON pabdoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA Hay4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI
NeHCcTBUM, crenudpuyueckue s NOpeaMeTHou obnactu «XuMus», BUIbI
NEATENBHOCTA 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kj1acce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE ¥ HEOIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMHUYECKOT0 AJIEMEHTa B COCIMHCHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJICHUS, XMMHYECKass peakius, KiaccuPpukamus peakiuil: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKIUH 3aMEUICHUs, PEeaKIUu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paauyc
aToMa, XMMHMYECKAsl CBs3b, IOJSIPHAS M HEIOJSIPHAs KOBAJICHTHAS CBS3b,
VOHHAsl CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEIECTBA
(Mpo1eHTHAs! KOHIIEHTPAIIKsl) B pacTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWUMHWYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHNUU BELIECTB U UX MIPEBPALICHHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeTIeHb  OKHCJICHUS  DJJEMEHTOB B  OWHAapHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BELIECTB K ONPEAECIEHHOMY KIJIACCY COCIUHEHUU II0
dbopMmynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W HMOHHAas) B
HEOPraHWYECKUX COCIUHECHUSAX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPHUOJMYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX MOJOXKEeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAaHEHHsI MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUs, 3aKOHAa ABOTaapo;

e OIHUCHIBATHL M XapakTepuszoBaTh TabnauMuHyto (opmy Ilepuoamueckoit
CHCTEMBbl XMMHYECKHX OJJIEMEHTOB: pa3JIN4yaTh IIOHITUSA «TJIABHAA
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u
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OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabimue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MenpneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00llee YuciIo 3JIEKTPOHOB
U pacrpeieieHle X 0 3JIEKTPOHHBIM CIOSIM);

e KJACCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YHUCIY M COCTaBy Y4YacTBYIOIIMX B PEaKLUUU
BEUIECTB, MO TEMIOBOMY 3D (DEKTy);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

e IPOTHO3UPOBATH CBOWMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHUTEIIbBHYIO MOJIEKYJISAPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHSATH OCHOBHBIEC ONEPALIMU MBICIUTEIBHON NEATEIHOCTA — aHAJU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KiacCu(UKaIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3€U — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIONEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayibHBIN U MBICIICHHBIN );

e CIIEOBAaTh IMpaBWIaM  IOJIb30BaHHS  XMUMHUYECKOW  MOCYAOM H
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BeLIECTB (BOAOpPOJAa M KHCIOpOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€W pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondpTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 Kki1acce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSATUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
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OKHUCJICHUS, XUMUYECKasi peakivs, XUMUYECKasl CBSI3b, TEIIOBON 3(PdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, 3JEKTPOJUTHUYECKAsE IUCCOLMALNS, pPEAKIMU HOHHOIO
oOMeHa, KaTajiu3aTtop, XHUMHYECKOE€ paBHOBecHe, OOpaTUMblE U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIE pEaKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHCIEHHE H  BOCCTAHOBJICHHE,
ajuioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
MeTaJUTMYecKasi), KpUCTaUIM4ecKass pemeTka, KOppo3usi METaJlIoB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEakUHuH, TMPEAeIbHO IOMyCTUMAas
koHnentpauus [1JIK Bemiectna;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX TMOHITHU U
MPUMEHSTh 3TH OHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUI;

e HCTOJIb30BaTh XMMHUYECKYI) CHUMBOJIMKY JUISI COCTaBlieHUs (HopMyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

e OMNPEACNATh BAJEHTHOCTh U CTENIEHb OKUCJIEHUS] XUMUUECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JUYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeIWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJIEHTHAs, HWOHHAs, METaJUIM4ecKas) B HEOPraHMYEeCKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PacTBOPAaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIUIMUYECKOMN
PEETKH KOHKPETHOT'O BEUIECTRA;

e packpeiBaTh cMmbica Ilepumoamueckoro 3akona JI. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuyuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y MU «moOodHas
noarpynmna (b-rpynma)», Mameie U OoONbIIME TEPHOIBI, COOTHOCUTH
0003HaYCHUSA, KOTOpPHIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIee 4YHCIO JJICKTPOHOB U
pacmpeneieHue WX 10 DIEKTPOHHBIM CJOSIM), OOBACHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHECHUHU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUN B
npeaenax MajiblX IEPUOAOB M TJIaBHBIX MOATPYIII C YUYETOM CTPOCHUS HX
aTOMOB;

e KJIacCU(PUIMPOBATH XUMHUUYECKHUE DIIEMEHTHI, HEOPTAaHWYECKHE BEIIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEILECTB, MO TEMIOBOMY A(PGHEKTy, MO0 U3MEHEHUIO CTENEHEW OKUCICHUS
XUMHUYECKUX PJIEMEHTOB);
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e XapakTepu3oBaTh (OMHUCHIBATH) OOIIHME U CHEHU(DUUECKHE XUMHUYECKHUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, TMOJTBEpPKIasi OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

e COCTaBJISITh ypPaBHEHUS DJIEKTPOJUTUUECKON JUCCOIMAIMUA  KHUCIIOT,
1EJI04Y€N U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMHA MOHHOIO
oOMeHa, ypaBHEHUsI pEaklMil, TMOATBEPKAAIOUIUX CYIICCTBOBAHUE
T€HETUYECKON CBSI3U MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

e pACKpBIBaTh CYIIHOCTh OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIlCHUH B Pa3IUIHBIX
YCIIOBUSIX;

e BBIUUCIATH OTHOCHUTEIIBHYI0 MOJICKYJSIDHYIO U MOJISIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO JIOJNIO XHMHYECKOTO »dJeMeHTa 1o Qopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

e cOONMIONATh  MpaBWia  TMOJB30BAaHUSA  XUMHYECKOW  MOCYIOM |
nabopaTopHbIM 000pYyIOBaHMEM, a TakkKe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBMM C HWHCTPYKIHMSIMU TIO BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB M0 TMOJYYEHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

e TMPOBOJAUTH  PEAKIMM, TMOJATBEPXKIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MyTEM XJIOPHUII-, OPOMHM/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

e TIPUMEHSTH OCHOBHBIEC ONEPALMHU MBICIUTEIBHON NEATEIBHOCTH — aHAJU3
U CHHTE3, CcpaBHCHHE, O0O0O0OIIeHNe, CHCTeMaTH3allMio, BBHISIBICHUC
NPUYMHHO-CIIEICTBEHHBIX CBA3€M — JJIsl W3YUYEHHS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHble METOAbl TO3HAHUS —
HAOJIFOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (peaslbHBIA |
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMUYECKHE IOHATHS
XuMusg — BakHasa 00J1aCcTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
BemectBa n xuMuyeckue bu6moreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon. [lonsitue o kucnorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Paznean 3. Ilepuoanyeckuii 3axon u [lepuoguyeckasi cucrema xummnieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b. BuGmiorexa LIOK
32 OxucautensHo- 8 2 https://m.edso0.ru/7f41837¢c
BOCCTAHOBHUTCJIBHBIC pCAKIINN
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PezepBHOe Bpemst 3 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
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9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpEHue u yriydrienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] JUCCOIUALIMSL. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemenToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapaKTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHUSI
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Wroro mo pazueny 25
Pa3znea 3. MeTaJuIbl M MX COeIUHEHUA
. bubnuorexa [JOK
3.1 Obmue cBofcTsa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl B KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kaomas cpeia
4.1 BemectBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabvie | Hpakriieckie u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipeamer xumun. Posie xumuu B KU3HH 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padota Ne 1 «IIpaBuma
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubnmuoreka [JOK
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOU COJIH)»
bubmuoreka [JOK
0 ATOMEL H MOIICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKUE dJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BELIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
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9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE bubnuorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumuueckas popmyina. BareHTHOCTD Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuoreka [JOK
OTtHocuTenbHasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
dJIEMEHTA B COeTUHEHNH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. MoJib. bu6moreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMHUYECKHE SBICHUS. bubmuorexa [JOK
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX Bubmmorexa LIOK
¥ https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUIeCKUX peakiuun
18 (coenuHEHMS, pa3JIOKCHUS, bubmmorexa [IOK
https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeaucT. O6o0IeHne U Bu6mmorexa LIOK

CHCTeMaTHu3allus 3HaHUH

https://m.edsoo.ru/ff0d40c4
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KonTtposneHas padota Nel mo Teme

bubmmoreka [{OK

20
«BeniecTBa 1 XMMUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucimopos — 3iaeMeHT u bubmorera [JOK
Ayxa. poat https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3znyeckne U XUMHUICCKHE CBOMCTBA
22 KHCJIOpoJia (peaKkiiuu OKUCICHUS bubmorexa HOK
p p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
Crioco0OpI OTy4eHHST KUCITIOPOia B
23 71a00paTOPHH U ITPOMBIIIIEHHOCTH bubmiorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
Tennooii 3 pexT XuMuIecKou
24 peaKkuuu, MOHSITHE O bubnuoreka [JOK
TEPMOXMMHUYECKOM YPABHEHUH, SK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar ${3HGI§I/IC(11;03 - a, CII0COOBI iro bubmotera [JOK
P yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast padota Ne 3 o Teme
26 «ITonmyyenne u cobnpanue KHCIOpOaa bubmotera [JOK
yi N p posa, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE ero CBOMCTB
97 Bogopoa — snemeHT u ipocToe bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 dOu3ndecKrue U XUMHUYECKHIE CBOMCTBA bu6mmoreka [JOK
Bojaopoaa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
b K
29 IlousaTue o KUCI0TaxX U COJISX nommorexa [O

https://m.edsoo.ru/ff0d50d2
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Croco0bl mosTy4eHus BOAOPO/ia B

bubmmoreka [{OK

30
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «[TonyueHnue u coOupaHue BOIOPOIa brbmmorexa [OK
- o AOPOAS, https://m.edso0.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MouisipHblit 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIM4ecTBa
33 BEIlleCTBa rasa 1o e€ro u3BEeCTHOM bubmorera [JOK
N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Boraucnenus 00EMOB ra3oB 110
34 ABHECHHIO PEAKIIMH Ha OCHOBE 3aKOHA bubnmorexa [JOK
P . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuil. [Toustue 06 bubmuorexka [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputenb. HacrelmeHHbIe
37 u HI;HaCLlpeHHLIS aCTBOPBHI MH;CCOBaSI bubmorexa HOK
B P PEL https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTnueckas paborta Ne 5 mo Teme
38 «IIpuroroBnenue pacTBOpPOB ¢ bubnunoreka [JOK
OIpENENEHHON MacCOBOM 10JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTtposneHas padota Ne2 o teme bubnuoreka [IOK

«Kucnopoxa. Bompopoa. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

TOUKA \!pocrA

Oxcunpl: cocTaB, KiaccupuKkamms,

bubmmoreka [{OK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydyenne u XuMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubnuotexa LIOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenne u XMMHUYECKUE CBOICTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnoco((SLII) rinyq)eHm XI/IMI/I‘IZ(I:KI/IG Bubmmorexa [JOK
N ’ https://m.edso0o.ru/00ad9474
CBOICTBa
[Ipaktuueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEOUHEHUI
48 ['enernueckas cBsI3p MEXKY KllaccaMHu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49 O000I11IeHNE U CUCTEMATHU3AIUS 3HAHUN httos://m.edsoo.ru/00ad9ch?
50 KonTtponpHas padota Ne3 o teme bubnuoreka [IOK

"OCHOBHEBIE KJIACCHI HCOPraHn4CCKUux

https://m.edsoo.ru/00ad9ela
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coequHeHun"

[TepBbIe MOTBITKA KIIACCH(PUKAITUU

bubmmoreka [{OK

51 XUMHYECKHX dieMeHTOB. IlonsaTue o
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmmoreka [{OK
52 [Tepuoanueckast cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB J[. 1. Menaeneera
53 Ileproapl, TPYIIIBI, TOATPYIIIIEL bubmorexa LOK
PHOJIBL, TPYHIIBL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 9JIEMEHTA 110 €ro MOJI0KCHUIO B bubnmuoreka [JOK
[Tepuonnueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuTUA Hayku U npaktukuy. /1. 1. bubnunoreka [JOK
MeneneeB — yu€Hbll, eAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBurblii ypok. O00011I€HIE U
58 CI/ICTEM&TI/IBZEI/I}I 3HAHWH / bubmnorexa [IOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
59 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK

«CTpOCHI/IC atroma. XHUMHUYECKas CBS3b)

https://m.edsoo.ru/00adb486
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/ Becepoccwmiickas mpoBepodHas padboTa

60 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYCCKUX 3JIICMCHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
61 HomHast xiireckas cossb 1 https:// m.edSO(])_.[ ru/0Oadac34
62 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossipHas XUMUYECKast 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6moreka [IOK
64 Crener oxmcierus . https:// m.edso;I ru/00adae28
65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
66 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 httos://m.e dsogru 100adb076
PesepBubiit ypok. O600mEeHNE 1
67 CI/ICTIe)MaTI/BZEI/I;I 3HaHPII>I'III 10 TEME 1 bubnmorexa [TOK
«CTtpoeHne aToMa. XUMHYECKas CBS3b) https.//m.eds00./00ad9cb2
68 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUCTEMAaTHU3alys 3SHAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Jara nudpoBLIe

Tema ypoka Konrtpoasubie | IlpakTuueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE

padoThI padoTsbI
pecypchl

[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHYECKHX 3JICMCHTOB 1 bubmorera [JOK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBSI3U U THUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnnoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 €aKINH1 HOH;II;I/Ie 0 TOMOTE€HHBIX U 1 Bu6mmorexa LIOK
PEAKIIH. https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaKIMIX

bu6mmoreka [JOK
8 [ToHATHE O XUMHUYECKOM PAaBHOBECHHU. 1

https://m.edsoo.ru/00adc28c¢c
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@DaKTOpPBI, BIUAIOIIHAE HA CKOPOCTh
XUMHYECKON PCaKun U MOJIOKCHUC
XHUMHUYCCKOTO paBHOBCCHUS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust SNIEKTPOUTHYECKON
10 mucconuanuu. CHIIbHBIE U ci1a0ble bubnmorexa LHOK
’ https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 MonHbIe ypaBHEHUA PEAKIIUN bubmorexa LOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHNI bubmorexa LOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIMTUUECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa LOK
e . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUYECKON JUCCOIHAITIT
bu6mmoreka [JOK
14 ITonusarue o ruaponse conen
AP https://m.edso0.ru/00add9d4
O0o00IIcHNE B CHCTEMAaTH3aLIHs bubnuoreka [JOK
15 B
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue 3xciepuMeHTAILHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KonTponpHas padota Ne2 o teme
bu6mmoreka [JOK
17 «DNEKTPONUTHYECKAs TUCCOIHAIIHSL.

XHMHYECKHUE pCaKknuu B paCTBOpaAX»

https://m.edsoo.ru/00addecO
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OO61ast XxapakTepuCTHKA FaJOTeHOB.

bubmmoreka [{OK

18 XWMHUYECKHEe CBOMCTBA HAa TIPUMEPE
PHMEp https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CoasHast KUCIIOTA,
19 XI/IME‘-ICCKI/I: CBOMCTBA, MOJTYyYCHUE bubnuorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTueckas padota Ne 2 o Teme
20 «[Tomy4yeHne COJITHON KUCITOTHI brbmmorexa [OK
yi B . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUAM
21 XUMHYCCKUX PEaKIIHi, eCITH OJHH U3 bubnmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmtoTpoTniHBIE MOTU(UKAITUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHU I bu6mmoreka [JOK
B pupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
(bu3UYecKre U XUMHUYECKUE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIOTA,
. bubnuoreka [JOK
25 (bu3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMUYECKUE PEaKIInH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnunoreka [JOK

MOJIYYCHHA CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKaroILlEeH Cpelibl COCTUHEHUSIMU
cepbl

Briuucienne MmaccoBOM J0JIU BBIXO4a

bubmmoreka [{OK

27
MIPOAYKTA PEAKLINH https://m.edsoo.ru/00adec8a
OO6mrast xapaKTepUCTUKA SJIEMEHTOB

28 VA-rpynibl. A30T, paclipoCTpaHEHHE bubnuorexa [JOK
B Npupoje, puznueckue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AmMuak, ero usnyeckue u

29 XUMUYECKHE CBOMCTBA, MOTYICHUE U bubmorexa TOK

’ i https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTruueckast padota Ne 3 o Teme
30 «[lonyyeHre aMmMuaka, U3yueHuUe ero Bubmmorexa [JOK
N i - H3YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kucnora, e€ Gpusndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX

32 no0OpeHnii. XUMHUYECKOE Eubmorexa HOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIe cpeibl
COEIMHEHUSIMU a30Ta
dochop. Oxcun dbochopa u

33 (I)OC(%)O pHa}I KI/ICJ'I((i))Ta ®¢§3HE1\2:KH6 u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOIyUYeHUE
Hcnonw3oBanue pochaToB B
. bubmuoreka [JOK
34 KauecTBE MUHEPaIbHBIX YAOOpEHUH.

3arpsi3HeHNE IPUPOTHOM CpEbI

https://m.edsoo.ru/00adfc20
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dbocharamu

Yraepoa, pacipocTpaHEeHHE B

bubmmoreka [{OK

35 npupo e, GU3NIECKUE U XUMUUIECKUE
P P e, b https://m.edsoo.ru/00adfd9c
CBOIiCTBa
Oxkcunpl yriaepoja, ux Gpusndeckue u
36 XUMHYECKHE CBOWCTBA. bubmmoreka [{OK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCcHIOM yriepoaa (1V)
bu6moreka [IOK
37 VroJipbHas KACIIOTa U €€ COJIH
https://m.edso00.ru/00ae006¢c
[IpakTnueckas padota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBennas peakius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
non"
[lepBoHauanbHBIEC TOHATHS 00
39 OpraHHYEeCKHMX BEIECTBAX KaK O bubmiorexa HOK
P https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
bu6mmoreka [JOK
40 KpeMuuii u ero coequHeHus
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
41 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME bu6mmoreka [JOK
«Baxnennine HeMeTaJlJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS»
KonTtponsHas pabora Ne3 mo teme
42 «Baxxnennne HeMeTaJJIbl U UX bubmiorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIMHCHUS
43 OO01as XxapakTepUCTUKA XUMUYECKHIX bu6nmoreka [JOK
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3JIEMEHTOB — METAJIOB.
Merannuueckas CBsi3b U
METAJUIMYECKasA KPUCTAJUTMYECKAS
pemérka. Gu3nyeckre CBOMCTBA

https://m.edsoo.ru/00ael103e

METAJIJIOB
XHUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMHUUECKHAI PIT bubnmorexa LOK
P o P https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
metaiuioB. Ciurassl. Berauciienus mo
45 ABHEHUIM XUMHUYECKUX PEAKIIUN bubmorexa LOK
P PeaKILi, https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJIEPIKHUT
npuMecH
46 ITousiTre 0 KOPPO3HUU METAIIOB bubmmorexa [TOK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [JOK
47 €JIOYHBIE METaJUIBI
1 https://m.edso0.ru/00ael4b?2
48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U bubmuorexka [JOK
KaJus https://m.edso0.ru/00ael4b?2
49 IenoyHO3eMEIBbHBIE METAJIbI — bubmuoreka [JOK
KaIbIIMA U Mardui https://m.edso0.ru/00ael5e8
. bubnuoreka [JOK
50 Baxneiue coequHEHUS KaJIbLIUs
https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALI[MSI
3HAaHUU
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK

YCTpaHEHHUS

https://m.edso00.ru/00ae1886
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[IpakTtuyeckas padora Ne 6 mo reme

53 "XKEcTKoCTh BOJBI U METOBI €€ bubnmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
. bubnuorexa [JOK
>4 AJTIOMHHIA https://m.edsoo.ru/00aelc64
55 AmpoTepHble cBONCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmmoreka [{OK
https://m.edso00.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI M COJTH JKeTe3a bu6moreka [IOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00meHe U CHCTEMAaTH3aITHS
3HAHUH
[IpakTuueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHeine MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHCHUSD»
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITM OJIUH U3
50 peareHTOB JIaH B H30BITKE WIIH bubmuoreka [JOK
COJEPKUT IpUMecH. Beruucienus https://m.edso00.ru/00ae1750
MacCOBOM JJOJU BBIX0J1a IPOAYKTA
peakuu
61 OO6o01IeHre 1 cucTeMaTHU3aIus
3HaAHUH
62 KonTtponpHas padota Ne4 o teme

«BaxHeun1e MeTajuibl 1 UX
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COCTMHECHUS
63 BemectBa u maTepuansl B 1 bubnuorexa [JOK
IMOBCEAHEBHOM KM3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKAIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHBIi ypOK. O6o6iueHHe " 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00ae0d0Oa
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTn3anus 3HaHUM https://m.edsoo.ru/00adh33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTU3alys 3HaHUH https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: <<HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHUMHUYECKUX TIOHSATHH: aToM,
MOJIEKyJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHWTENIbHAsE aTOMHas W MOJICKYJSIpHas Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBasl JOJS XHMHUYECKOTO
JJIeMEHTa B COCIMHEHUU, MOJIAPHBIN 00BEM, XUMHUYECKas pEaKIus,
Kiaccuukanus — peakmuil:  peakuuu — COCOWHEHHUs,  peaKIuu
paslioKEHUsI, PEaKUUH 3aMEIICHUs, pPeaKIuu oOOMeHa, 53K30- U
SHJOTEPMHUUYCCKHE PEAKIUU, TEIUIOBON 3(PQeKT peakiuu, pacTBop,

MaccoBasi J10Ji BelecTBa (MPOLEHTHAs! KOHIIEHTPAIIMsI) B pacTBOPe

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHNYECKHUX MMOHATHH H

IIPUMCHATD OTU IIOHATHA IIPU OITMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BaTh XHUMHYCCKYIO CHMBOJIMKY JIsI COCTAaBJICHUS (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BAaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUE pPCaKIUn (HO qucily Hu COCTaBy

Y4YaCTBYIOIIMX B PEaKkIMH BELIECTB, 10 TEeIJI0BOMY 3 heKTy)
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1.7

BBIUYHCIISITh OTHOCUTEIIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYIO JIOJIIO XMMHYECKOTO 3JIeMEHTa 1o (opmyIe

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PaCTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METOJIbl NO3HAHMSI — HaOJIO/IEHUE,
U3MEpEHue,  MOJEIMpPOBAHHE,  OKCIEPUMEHT  (peaJibHbli U

MBICJIEHHBIH)

ITo Teme: «BaxkHeimume npeACTaBUTENN HEOPTaHUUECKUX BEILIECTBY

2.1

PacCKpeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX TIOHSTHH: OKCHnI,

KHCjI0Ta, OCHOBAHHUEC, COJIb

2.2

ONpCACIIATh NPUHAMJIIC)KHOCTh BCHICCTB K OHpe)IeHéHHOMy KJ1acCy

coeMHeHul 1no popmMynaam

2.3

KJIacCU(PHUITMIPOBATh HEOPTAHMYECKUE BEIECTBA

2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIMIME XUMHYECKHE CBOWCTBA
BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEP)KIAs ONMCAaHHWE IpUMEpaMHu

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIMi

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PA3INYHBIX YCIOBUSAX

2.6

cleoBaTh IpaBWJIaM TMOJB30BAaHUS XUMHUYECKOW TOCyIoll H
1a00opaTopHbIM OOOpYIOBaHHEM, a TAKXKE IMpaBWIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB MO TMOJTYYCHHIO M COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPENENEHHON MaccoBOM JoJNiell pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 0
pacro3HaBaHUIO pACTBOPOB IIEJIOYE M KUCIOT C MOMOIIBIO

UHAUKATOPOB (JakMyc, (heHoNIPTaNeHH, METUIIOPAHXK U JIPYTrHe)

2.7

IpOBOANUTDH paC‘IéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

[Io Teme: «llepmommueckunt 3axkoH u Ilepuomguyeckas cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHEIC pCaKkum»
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3.1

PaCKpbIBaTh CMBICII OCHOBHBIX XHUMHUYCCKUX TTOHATHH: AApPO aTroma,
JNIEKTPOHHBIA CJIOH aroma, aToMHas OpOWTanab, paguyc aroma,
XUMHYECKas CBA3b, IOJIIpHAd W HEMOJEIpHAad KOBAJICHTHAsA CBA3b,
JJIEKTPOOTPULATENBHOCTh, HWOHHAsA CBfA3b, HWOH, KAaTHUOH, AaHWOH,

CTCIICHb OKHMCJICHUA

3.2

KJIaCCI/I(i)I/IIII/IPOBaTI) XUMHNYCCKHUE JJICMCHTBI

3.3

OTIMCBHIBATh W XapaKTepu3oBaTh TaOnuuHyro (Gopmy Ilepmomnueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iudarTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJipIe» B «OO0JIBIIIe) Nnepruoabl

3.4

packpsiBaTh cmbich Ilepumommueckoro 3akona JI.M. Menpaeneesa:
JACMOHCTPUPOBATH TIOHUMAHUC HGpHO}IquCKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HUX IIOJOXKCHHSA B Hepnogmqecxoﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAauUEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«ITepnogmyeckas cucreMa XUMHAYECKHAX 3JIEMEHTOB J.HN.
MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsna sjapa, oOIiee Yucio

ANIEKTPOHOB U pacnpeesieHHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATD CTCIICHDb OKHMCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

3.7

OIIpCACIIATL BU]J XUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaH) B

HEOPraHNU4€CKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKkuus»»

1.1

PacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, JSJICKTPOJIUTHYCCKAA AUCCOLUaNNs,

pC€akiun HOHHOI'O 06MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCCHC,
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oOparumble u HeoOpaTUMbIe peaxkuuu,
OKHCITUTETbHOBOCCTAHOBHUTEIbHBIC peaxmuy, OKHCITUTETIb,
BOCCTAHOBMTEINIb, OKHCICHHE ¥ BOCCTAHOBJIEHHE, aJUIOTPOIIHS,
aMm(pOTEepHOCTh,  XMMHUYECKas CB3b  (KOBAJICHTHAs, HWOHHA,
MeTaJUIM4YecKas), KPHUCTAJUTMYECKass pemeTKa, CIUIaBbl, CKOPOCTh

XUMHUYECKOHN peaKiuu

1.2

HWILTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MIOHATHUA |

MNPUMCHATH O3TU TIOHATHUA MPHU OITMCAaHNUU BEIICCTB U UX HpCBpaHIGHI/II\/’I

1.3

COCTaBIIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMAIMM KHUCIIOT,
LIeJI0Yel W COJIeH, TOJHBIE W COKPAIIEHHBIE YPABHEHHUs pEaKIHMi

MOHHOTO 0OOMEHa

1.4

PaCKpBIBATE CYHIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'I

MOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITHX pPeaKIHii

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN pEeaKIINU

Ilo Temam: «Hemeramiel M WX cOeOMHEHUST» W «MeTamwibl U HX

COCAUHECHUA»

2.1

XapaKTePHU30BaTh (OMUCHIBATH) OOIMINE U CHICIU(PUICCKAE XUMUUECKUAE
CBOWMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOJTBEP)KIAs OTHCAHHE
MpUMEpPaMU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHUN COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKuHﬁ

2.2

COCTABJIATb YpaBHCHHA peaKHHﬁ, MOATBECPKAAOINNX CYIICCTBOBAHUC

Te€HETHUYECKOM CBA3U MCXKAY BCIICCTBAMU Pa3JIMYHBIX KJIACCOB

2.3

IIPpOrHO3HUpPOBATb CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMHA,
BO3MOXHOCTH IIPOTCKAHUA XUMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIOBHUAX

2.4

cleoBaTh MpaBWJIaM TOJB30BAaHUS XUMHUYECKOW TOCyIoll H
nabopaTopHbIM O0OpPYIOBAaHUEM, a TaKXKe MpaBuUiaM oOpaileHus ¢
BEILIECTBAMU B COOTBETCTBUHM C HMHCTPYKUMSIMU TIO BBIIOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB MO TMOJTYYCHHIO M COOMPaHHIO

r33006pa3HLIX BCIIICCTB (aMMI/IaKa " YIIJICKHUCJIOTO ra3a)

2.5

NpOBOAUTHL PCAKIUH, MOATBCPIKAAIOIINC KauyeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: PACHO3HABATL OIIBITHBIM HYTéM XJiopuna-,

Oopomua, wuoauna,  kapbonar, ¢Qocdar, cumukar, cyabdar,
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TUAPOKCUAUOHBI, KaTUOHBI aMMOHHA, HOHBbI H3YUYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAaX HEOPraHUYECKUX BELIECTB

3 [To Teme: «Xumus 1 OKpyXKaromas cpeaa»
31 pacKpbIBaTb CMBICI OCHOBHBIX XuMuuyeckux noHsarui: IIJIK
' BEILECTBA; KOPPO3Us METAIIIIOB
MIPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATEIbHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEeMaTH3aIUIO,
35 BBISIBJIEHHE MPUYUHHO-CIEACTBEHHBIX CBSA3€M — Uil H3y4EeHHUS

CBOWCTB BEIECTB M XUMHUYECKUX PEAKINi; €CTECTBEHHOHAYYHbIC
METOJIbI TIO3HAaHWS — HAOII0JIeHne, W3MEpPEHUe, MOJIeTUPOBaHUE,

9KCIIEPUMEHT (peaJbHbIA U MBICICHHBIN)
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHaLIaJ'II)HI)Ie XUMHNYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HM Ye€JIOBEKa. XHUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3MYECKUE CBOWCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

TTousarue o MeTomax mo3HaHusa B XUMUH. YucTele BemecTsa u cMecu. CocoObl

pa3aeneHus: cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumnueckre »dieMeHThl. CHMBOJBI XHUMHYECKHX

51eMeHTOB. [IpocThie U c10XkKHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumudeckas ¢popmynna. BaqeHTHOCT, aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiectB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTenbHasE MOJIEKYIsipHAast Macca. MaccoBast 0J1sl XMMHUYECKOTO JIeMEHTa

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX eOuHHI] BemiectBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMUYECKHE SBJICHUS. XUMUYecKas peakuus ¥ e€ MPU3HAKH.
3aK0H COXpAaHEHMS MAcChl BEIIECTB. XUMHYECKUe ypaBHeHUs. Knaccudukarus

XUMHYECKUX peaklnid (COeTuHEHMs, pa3IoKeHHs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPAaBUIIAMHU
paboThl B JabopaTopur W npuéMamMM oOpalieHus C  J1abopaTOPHBIM
00OpyJIOBaHHEM, H3YYCHHE W OINUCaHHWE (U3MUCCKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHue ¢Gu3nyeckux (IJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAIUs BOJAbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SIBICHWH, HaONIOJIEHUE W OIHUCAHHE
MPU3HAKOB MPOTEKAHMS XMMHUYECKUX peakuuil (paszlokeHue caxapa,

B3aHMO/ICHCTBHE cepHoﬁ KHCJIOTBI C  XJIOPpUIOM 6ap1/151, PA3JIOKCHUC
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ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMOIEHCTBHE KeJie3a C PacCTBOPOM
comu meau(ll), u3yaenue cnocoO6oB pazaencHus: cMeceit (C MOMOIIbI0 MarHUTA,
¢bunbTpOBaHUE, BBITAPUBAHME, NUCTWLISAIMSA, XpomaTorpadus), MpoBeICHUE
OYUCTKU HOBapeHHOfI coJina, H3.6J'IIOIICHI/IC N OIIMCaHHEC PE3YyJIbTATOB ITPOBCACHUA
OTbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE MOJelel

MOJIEKYII (I1apOCTEPKHEBBIX)

Baxueiive npeacTaBUTENIM HEOPraHUUECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpoctoe
BemiecTBo. HaxoaeHue Kuciopona B Hpupoje, (Gu3nyeckrne M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcuapl. [Ipumenenue kuciaopoaa. CrocoObl
MOJy9eHHUs KHCIOpoAa B JabopaTopuy M MPOMBIIUICHHOCTH. KpyroBopot

KHcnopoa B mpupoje. O30H — aJuloTpoInHas MOAU(pUKALUS KUCIOpOoa

2.2

TemnoBoil a3pPexT XuMHUIeckol peakiuu, TEPMOXUMHUYECKHUE YPaBHEHHUS, K30~
W SHIOTEPMHUUYECKHE PeaKIMU. TOIUIMBO: YroJib U METaH. 3arpsA3HEHUE BO3/1yXa,

YCHJICHHE MTApHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOS

2.3

Bomopon — anmeMeHT M mpocToe BelecTBo. HaxoskaeHue Bogopojia B MPHPOJE,
(¢u3nUecKre W XWMHUYCCKHE CBOWMCTBA, IPUMEHEHHE, CITOCOOBI ITOJTydCHHUS.

Kuciote! 1 conu

2.4

Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHHUSM

2.5

duznyeckue CcBOWCTBa BOJbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimmennbsie 1 HEHACBIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIC.
MaccoBass g0as BemectBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJIBI
OcHoBanusi. Posib pacTBOpPOB B mpupojie M B XKH3HU 4eloBeka. Kpyrosopor
BOJIbl B TpUPOJiC. 3arpsi3HEHUE TMPUPOIHBIX BOJA. OxpaHa U OYHCTKA

IIPUPOIHBIX BOJ

2.6

Knaccudukanuss Heopranuueckux coeauHeHuid. Oxcuapl. Kiaccudukanus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuaoB. dusnueckue U XUMUYECKHE

CBOMCTBA OKCHOB. HonyquI/Ie OKCHIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. PU3NYeCKHEe U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudpukamus kucinor. Homenknatypa kuciaor. Dusnueckue u
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XUMHYECKHE CBOMCTBa KUCIOT. Pan aktuBHoctu MetauioB H.H. Bbekerosa.

[Tony4yenue kucinot

2.9

Comu. Homenknarypa comnei. @u3znyueckne W XUMHUYECKHME CBOWCTBA COJICH.

[Tonydyenue coien

2.10

I'enermueckas CBSI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

211

XHMMHUYECKUN  JKCIIEPUMEHT: KAYeCTBEHHOE OIPEIEICHUE  COACpKAHUSA
KHCIIOpO/ia B BO3JyXe, IMOJydeHUEe, COOMpaHue, pacrno3HaBaHUE U H3Yy4EHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHNE B3aUMOJEHUCTBUS BEIIECTB C KUCIOPOJAOM U
yCIIOBUSI BOZHUKHOBEHUS U MpEKpallleHus: TopeHus (moxapa), 03HaKOMJIEHHE ¢
oOpa3lilaMu OKCHIOB U OIMCAHME HX CBOMCTB, TMOJIydeHUE, coOupaHue,
pacrno3HaBaHMe M M3y4Y€HHE CBOWCTB BOAOpoJa (ropeHue), B3aUMOJeHCTBHE
Bosiopoaa ¢ okcumom meau(ll) (Bo3MOKHO MCTIOIL30BaHUE BUACOMATEPHUAIIOR),
HaOmoJieHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C PA3IUYHOH PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACcCOBOM JI0JIEl pacTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeETaulaMd (HATPUEM M KaJlbLIUEM)
(BO3MOKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0oYel C TMOMOINbI0 HHAWKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHUS
OKpackd MHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJIoYeil, Hu3ydeHue
B3auMoeicTBus okcuga meau(ll) ¢ pacTBopoM CepHON KHCIOTHI, KHUCIOT C
MeTaJlJIaMH, peaklnii HeUTpaau3aluu, NoJydyeHne HepaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOI0 MeTajula JApPYyrUM M3 pacTBopa COJIM, pellIeHue
SKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHeimme Kiacchl HEOPTaHHMUYECKUX

COEIMHEHUI

[Tepuoanueckuii 3akoH u [lepuoaudeckasi cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menaeneea. CTpoeHue aToMOB. XUMHUYeCcKas CBsI3b. OKUCIUTEIHHO-

BOCCTAaHOBUTCIIBHBIC PCAKITUN

3.1

[lepBeie MOMBITKH KIACCUPUKAIMKU XUMHUYECKUX dieMeHTOB. [lonstue o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMENIbHBIE METAILIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yrT am(poTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XuMu4ecKkux aneMeHToB /.M.

Menpeneesa. KopoTtkonepuoanas " JUIMHHOTIEPUOAHAS bopmbI
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[Tepuonnueckort cucrembl xumuueckux oanemeHtoB .M. Menzeneesa.
IIepuoasl m rpynmsl. PU3MYECKUH CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB

nepruoaa v IrpyIbl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aToMHbIX snep. M3oTomnel. Dnexrponbl. CtpoeHue
JJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHUMHYECKHX DIIEMEHTOB
[Iepnognueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTa MO ero nojoxxeHuto B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAIUIMYECKMX CBOWCTB IO TPyNIaM MU IEpUOAAM.
3nauenue [lepumonnmueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKHX
AJIEMEHTOB ISl pa3BUTHS Haykd M npaktuku. WM. MenneneeB — y4€Hblidi u

IPpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojsipHas M HEMOJISIPHAsi)  CBS3b.

SHGKTpOOTpI/IHaTeHBHOCTB XUMHUYECKUX dJIeMeHTOB. MloHHas CBA3b

3.6

Crenenp okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchbl

OKHCJICHMS B BOCCTaHOBJICHUA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMUYECKUN HKCHEPUMEHT: H3Yy4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJJIOB, B3aMMOJEHCTBHE THUIPOKCHJA LIMHKA C PAacTBOpaMHU KHCIOT U
1iesiodyei, MpOBEJEHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPhl OKUCIUTENIbHO-

BOCCTaHOBUTEJBHBIX PEAKIUil (TOpEeHUE, peakuu pa3ioKeHUs, COCTUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMeHT cOIepKAHUS

BeniecTBo n xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

1.1

Hepnonnqecm/lﬁ 3aKOH. HCpI/IOIII/I‘{eCKaH CHUCTCMAa XUMHNYCCKHX OJICMCHTOB HI/I
Menpaeneena. CTpO@HI/IC aTOMOB. 3aKOHOMepHOCTI/I B HM3MEHEHHMH CBOMCTB
XUMHUYCCKUX JJIIEMCHTOB IICPBBIX TpéX Nepruoa0oB, Kajlusd, KaJIbOUA U HX
COCIUHEHUN B COOTBETCTBHH C IIOJOXKEHHEM JJIEMEHTOB B HepHOHquCKOﬁ

CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BEIIECTBA: BHJbl XHMHUYECKOW CBSI3H. THIIBI KPpUCTAITNINYCCKUX
peI_I_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTElJ'IJ'IH‘-IGCKOfI peI_HéTKI/I

U BHUJA XMMHYECKOU CBS3U. KJ'IaCCI/I(I)I/IKaLII/ISI U HOMCHKJIATYpa HCOPraHNUYCCKUX
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BEILIECTB (MEXIyHApOAHAasl U TpUBHUAIbHAs). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCALIMXCA K Pa3jIMYHbIM  KJIacCaM HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukamms XuMUYeCKUX peaKIUi 10 Pa3iIu4HbIM MPU3HAKaM (TI0 YUCITy U
COCTaBy YyYacTBYIOIIMX B pEAKIMU BEIIECTB, MO TeIUIoBoMy 3¢ddekry, mo
U3MEHEHHIO CTETICHEH OKHCIICHHS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpaTHMOCTH,
M0 y4YacTUIO Karajmu3aTtopa). OJK30- U OHAOTEPMUUYECKHE  PEaKIUH,

TCPMOXUMHUYCCKUEC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYISCKOM peaknuuu

1.4

[TonsiTe 06 oOpaTUMbIX U HEOOPATUMBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOT€HHBIX M IF€TepOreHHbIX peakiusax. [loHaTne o XumMuyeckoM paBHOBECHUHU.
@akTophl, BIUAIOININE HA CKOPOCTh XUMHUYECKOW pEaKkUUd U TOJI0KEHHE

XHUMHYECKOTO PaBHOBCCHUSA

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLHH, AIIEKTPOHHBIK  OaslaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~PEAKIMHA € MCIOJB30BAaHMEM METO/a

3JIEKTPOHHOTO OajaHca

1.6

Teopust NMEKTPOJUTUYECKON AUCCOIUALIMHU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMmuueckoi cBszu. CreneHs auccounanuu. CUIIbHBIE U cladble 3JIEKTPOIHUTHI.
Peakuuu noHHOrOo oOMeHa. YciIOBUS NMPOTEKaHMS peakluid MOHHOTO OoOMeHa,
MOJIHBIE U COKpalléHHble HOHHbIE ypaBHEeHMsI peakuuid. CBOHCTBa KHUCIOT,
OCHOBAaHMH M COJEM B CBETE TIPEACTABICHHH 00 JJICKTPOJUTHYCCKOU

muccormanuu. KauecTBeHHbIEe peakiiuu Ha HOHBL. [ToHsATHE 0 THapOIU3e comeit

1.7

XUMHYECKUM OKCIICPUMCHT: O3HAKOMJICHUC C MOJICIIAMHU KPUCTAIIMYCCKUX
peHléTOK HCOPraHM4CCKUX BCIICCTB — MCTAJIOB M HCMCTAJIJIOB (rpa(bI/ITa n
anMasa), CJIOKHBIX BCHICCTB (XJ'IOpI/II[a HanHH); HCCICAOBAaHHUC 3aBHCHMOCTH
CKOpOCTHU XUMHYECKOU p€akKuun OT BOSHeﬁCTBHH Ppa3IM4YHbIX (baKTOpOB;
HCCIICA0BAHUC QJICKTPOIMMPOBOAHOCTHU pacTBOpPOB BCIICCTB, mnmponoecca
JucConranun  KHUCJIOT, menoyer U coneu (BO3MO)KHO HUCIIOJB30BaHHUC
BI/I,Z[eOMaTepI/IaJ'IOB); MMpOBCACHUC  OIIBITOB, HWIIIOCTPUPYIONIUX  IIPU3HAKN
IIPOTCKAHUA peaKHHI’I HOHHOTO0 OOMEHa (O6p8.30BaHI/Ie ocCaakKa, BbIACJICHUC Ia3a,
O6paSOBaHI/Ie BO,Z[H); OIIBITOB, HWJUIIOCTPUPYIOIIUX HNPUMCPBI OKHUCIUTCIIBHO-
BOCCTaAHOBUTCIIBbHBIX peaKuHﬁ (F OpPCHUC, PCAKIIUN PA3JIOKCHUS, COC,[[I/IHCHI/I}I);

Pacnno3HaBaHUC HCOPraHNYCCKUX BCIICCTB C MOMOUIBIO KAaYCCTBCHHBIX peaKuHﬁ
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Ha MOHBbI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeranns u ux COCIUHCHUA

2.1

OO6mass  xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTerneHu okuciaeHus. CTpoeHne u GU3NIecKrue CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOTEHOB. XHMHUYECKHE CBOMCTBA Ha IpuUMEpe Xjiopa
(B3auMozelicTBUE € MeTallaMH, HEMETaJUIaMH, IiejodaMu). XJIOpPOBOJIOPOJ.
ConsiHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MOJIydeHUe, IpuMeHeHue. JlelictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uelloBeKa. BakHelmme XJIOpUIbl U UX

HAXOXJEHUE B IPUPOJIC

2.2

OObmiass xapaxkrtepuctuka 31aeMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHrne U Gpu3nvecKkre CBOICTBa
MPOCTBIX BEUIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBIE MOAU(UKALNH
KUCJIOpOJla U cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOJIOPOJ, CTPOEHUE,
¢usznueckue M XuMHueckue cBodcTBa. OKCHIBI Cepbl KaK IpeICTaBUTENH
KHCIIOTHBIX OKcuoB. CepHasi KucCiOTa, PU3MYECKHEe U XMMHUYECKHUE CBOICTBA
(oOmme Kak TpencTaBUTENs Kiacca KUCIOT U crenuduieckue). XuMHUYECKHUe
peakuuu, Jiexalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a IMOJIyYeHHUs CepHOM
kucioTel. [Ipumenenue. Coau CepHOM KHCIOTHI, KQUECTBEHHAs PEAKIUS HaA
cynb(dar-non. Haxoxxnenue cepsl U €€ COCIMHEHUN B MPUPOJIC. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAloIIel Cpelbl COeNMHEHUSMH Cepbl (KUCIOTHBIE MOK[IH,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0 MPeI0TBPAILeHUs

2.3

OO6miass xapaktepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIECHUA. A30T, pacipoCTpaHEHUE B IPUPO/IE,
¢dbuznueckue U XUMHYecKkue cBoiictBa. Kpyrosopot azota B mpupojie. AMMHUAK,
ero (usmyeckre M XMMHUYECKUE CBOMCTBA, MOJy4deHHe M npumenenue. Conu
aMMOHHMS, UX (HU3NYECKUE U XHMUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
¢u3nueckne W XUMHUYECKHE CBOMCTBa (00IIME KaK MpeICcTaBUTENsS Kiacca
KUCIOT W crnenuduueckue). Mcnomp3oBaHWe HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIBbHBIX yIOOpeHMil. XUMUYEeCKoe 3arpsa3HEHHe OKpYXKaromleH
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPsS3HEHHE BO3AyXa, MOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Mogudukanuu (Gocdopa, puznUeckue U XUMHUUECKUE

cBoiictBa. Okcupg docdopa(V) u dochopras xkucnora, QuMUECKHe U
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XMMHYECKHUE CBOMCTBA, monydeHue. Mcmonp3oBanme ¢ocdaroB B KauecTBe

MUHEPAITbHBIX YI00peHHit

2.5

OO6mass xapaxkrtepuctuka 31eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHUS. YTJIEepoJ, aJUIOTPOIHBIC
MoIU(UKAIK, PACIpPOCTpaHEHHE B MpHUpone, (U3MYECKHEe U XUMHUYECKHE
cBoiictBa. AncopOius. KpyroBopot yriepona B mpupoje. OKCHIBI yriaepoaa,
X (u3nYecKkne W XMMHUYECKHE CBOICTBA, JCHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJTydeHNE U TIPUMEHEHHUE. DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); runoresa rin00anbHOTO TOTETUICHHWS KIMMAaTa;, MapHUKOBBIMA
abdext. VYrompHas kuciaora U €€ coiM, UX (U3UYECKHE W XUMUUYECKUE
CBOWCTBa, MOJYYEeHHE W TpUMeHeHue. KadecTBeHHass peakiusi Ha KapOoOHaT-
noHbl. Mcnonp3oBanne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

[TepBoHauanbHBIE TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHMSIX
yraepona (MeTaH, J3TaH, JTHJICH, AalleTHUJICH, 3TaHOJ, TJHUIEPHH, YKCyCHas
kuciora). VX coctaB m xumuueckoe crtpoeHue. [loHsTre o Ouomornyecku
BOXHBIX BEIECTBAX: XHUpaX, OelKax, YIrJeBoJax — M HMX POJU B JKU3HHU
yeloBeka. MarepuanbHOe €IWHCTBO OPraHMYEeCKMX W HEOPraHMYEeCKUX

COEeIUHEHNN

2.7

Kpemuuii, ero ¢usnyeckue © XHMHYCCKHE CBOMCTBA, IIOJIyYCHHE U
npuMmeHenrne. CoenuHeHUs KpeMHHsS B mpupoze. OOmme mpeacTaBieHHS 00
okcugie kpemuusA(1V) u kpemaneBoit kuciore. CUIMKAThI, UX MCTOJb30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. Ba)KHEHIIIME CTPOUTEIbHBIC MATCPHUATIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. IIpobiembl Oe30macHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMHYECKUM OKCIICPUMCHT: H3YUCHUC 06pa3u03 HCOPraHUu4CCKUX BCUICCTB,
CBOMCTB COJISHOM KHCJIOTBI; ITPOBCACHUC KAYCCTBCHHDBIX peaKuHﬁ Ha XJIOpHUI-
HOHBI H Ha6J'IIOI[eHI/Ie MMPU3HAKOB HX MNPOTCKAHUA; OIIbIThI, OTPAXKAIOIINC
(I)I/ISI/I‘IGCKI/IG U XMMHYECKHE CBOMCTBA IaJJOT€HOB M UX CO€OUHEHHI (B03MO)KHO
HCIIOJIb30BAHUC BI/IIICOMaTepI/IaJ'IOB); O3HAKOMJICHUE C 06pa3I_IaMI/I XJIOpUAOB
(raJ'IOFeHI/I,Z[OB); O3HAaKOMJICHUE C 06p83HaMI/I CCPBI " e€ COEOUHEHHUSIMU
(BOSMO)I(HO HUCIIOJIb30BaAHUC BI/II[COMaTepI/IaJ'IOB); Ha6J'IIO,Z[eHI/Ie mponecca
O6erII/IBaHI/I$I caxapa mon JeicTBHEM KOHHGHTpHpOBaHHOﬁ CCpHOfI KHUCJIOTBI,

HU3YUYCHUC XUMHUYCCKUX CBOMCTB p336aBHeHHOﬁ CCpHOfI KHCJIOTBI, ITPOBCACHUC
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KayeCTBEHHOW peakuuu Ha Cyinb}aT-uoH U HaOMIOJCHHWE TpU3HaKa e¢
MIPOTEKAHUS; O3HAKOMIICHUE ¢ (PHU3UIECKIUMH CBOMCTBaMH a30Ta, pochopa u ux
COeMHEHUH (BO3MOXKHO HCIOJBb30BaHUE BHJICOMATEpUANIOB), OOpa3maMu
a30THBIX U (OCPOPHBIX YIOOpEHUH; MOTydeHHEe, COOMpaHue, Paclio3HaBaHUE U
M3yYeHUE CBOMCTB aMMHaKa; IMPOBEJECHHWE KAuYeCTBEHHBIX DPEAKIMA Ha HOH
aMmMoHMsT ®  (Qocar-mOH W H3YYCHHE TPU3HAKOB HX TPOTCKAHUS,
B3aMMOJICIICTBHUE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
WCTIONIb30BAHUE BUJICOMATEPHUATIOB); HW3YYEHHUE MOJENeH KPUCTaUITMUYECKHX
pemérok anMasa, rpaduTa, (Qy/uIepeHa; O3HAKOMJIEHHE C IPOIECCOM
aZIcopOITMu PacTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM
MPOTHBOTa3a; MOJIyueHUe, coOupaHHe, paclo3HAaBaHUE W M3YYEHHE CBOICTB
YIIEKUCIIOTO Ta3a; MPOBEJACHHE KAYeCTBEHHBIX peaknuid Ha KapOoHAT- U
CUJIMKAT-UOHBI W W3y4eHHE TMPU3HAKOB WX TPOTEKAHHS; O3HAKOMIICHHE C
MPOAYKIIUEH CHJIMKATHOW TMPOMBINIJIEHHOCTH; PEIICHHE JKCIEePUMEHTATbHBIX

3a7a4 1o TeMe «BaxxkHelmue HeMeTauIbl U UX COSITUHEHU)

Merannsl 1 ux COCINHECHUA

3.1

OO01ast XapakTepUCTHKA XMMHYECKHUX AJIEMEHTOB — METAJNIOB Ha OCHOBAHUU UX
nojioxkeHus B llepuogmyeckoil cucteMe XUMHYECKUX 23nemeHToB J[.H.
MenaeneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtannyeckas CBSI3b U
METAJIMYeCKass KpUCTAIIMYEcKass pemérka. DIEKTPOXUMHUYECKHH  psif

HaHpﬂ)I(eHI/Iﬁ MCTAlJIIOB

3.2

OuznyecKkue U XUMHUYECKUE CBOMCTBA MeTayioB. OO0Iue crnocoObl MOTydeHUs
meTaysioB. [loHsATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, 4YyTr'yH, TIOPATIOMUHHM, OpOH3a) U UX MIPUMEHEHUE B

6LITy " ITPOMBIIIJICHHOCTH

3.3

H_[CJ'IO‘IHLIG MCTaJJIbl: ITIOJIOKCHHEC B HepHOHquCKOﬁ CUCTEMC XHUMHYCCKUX
JJICMCHTOB Z[I/I MeHI[eJ'IeeBa; CTPOCHHUC HUX ATOMOB; HAXOXACHUC B IIPHUPOJIC.
du3znyecKrue U XUMUYECKHE CBOICTBA (Ha IMpuMEpe HATPpUA U KaJ'II/IH). OKCI/II[BI u
TUAPOKCUABI HATpUA MW KaJlud. HpI/IMeHeHI/Ie IICJI0YHBIX MCTAZIOB MW HX

COEIMHEHU

3.4

[[lemoyno3eMenbHBIE  META/UIBI MarHuii ©M  KajdbUii: MOJOXEHHE B
[Iepuonnueckoit cucreme xuMuueckux nemMeHToB .M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXXJeHWEe B npupoge. Pu3ndyecKkue U XUMUYECKUE CBOWCTBA

MarHusi W Kanplius. BakHeimne coequHEHHs] Kanblus (OKCHUI, THIPOKCHI,
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comn). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHeHHU S

3.5

Amomunmii: nonoxkenue B Ilepuoguueckoil cucTeMe XUMHYECKHUX 3IIEMEHTOB
JI.1. MenneneeBa;, cTpoeHHE aroma; HaxoxkzaeHue B npupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA AOMHUHUS. AM(DOTEpHBIE CBOICTBA OKCHJIA M THIPOKCHIA

AJITFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckon cucreme XuMHYECKUX dnemMeHToB J[. M.
MeHieneeBa; CTpPOCHHME aToMa; HaxoXKIeHHe B npupoge. Dusmdeckue u
XMMHUYECKHEe CBOMCTBa »xeneza. OKcuapl, ruapokcunsl u conu kenesa(ll) u

xene3a(lll), ux cocras, cBolCTBA U MOTyYEeHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3iaMi METaJUIOB U CILIABOB,
X (U3WYECCKHUMH CBOWCTBAMH, W3YUEHHE PE3YyJIbTaTOB KOPPO3HH METAILIOB
(BO3MOXKHO HCTIOJTh30BaHUE BHJICOMATEPHAIIOB), ocoOeHHoCTeH
B3aMMOJICHICTBUS OKCHJA Kaidbllud ¥ HATpUus C BOJAOW  (BO3MOYKHO
WCIIOJIb30BaHNE BHUJICOMATEPHAJIOB); HMCCIICJOBAHUE CBOMCTB >KECTKOW BOJIBI;
mporiecca TOPEHHWs JKelne3a B KHCIOpoje (BO3MOXKHO — HCIOJB30BaHHE
BHJICOMATEPUAIIOB); TIPU3HAKOB MPOTCKAHUS KAUYECTBCHHBIX PEAKIMi Ha MOHBI
(Maruust, Kanpnus, amomuaus, nuaka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJIO/ICHUE ¥ OMMCAHHUE MPOIIECCOB OKpAIIMBAHMS TIAMEHU MOHAMH HATpPHS,
Kajqusi W KaimbIusl  (BOBMOXKHO — HWCIOJIB30BaHWUE  BHICOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS W THUIAPOKCHIA
IIMHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHelre MeTauibl 1

HUX COCOIUHCHUS

XUMHUA U OKpy>Karolas cpeaa

4.1

Hosgrlie MaTCepHrajibl U TCXHOJOI'MU. BemecTBa u MaTcpHrajibl B MOBCEIHEBHOM
JKU3HU YelloBeka. XUMUS U 310POBLE. be3onacHoe ncnosab30BaHME BEIIECTB U
XUMHNYCCKHX peaKHI/Iﬁ B 6BITy. HepBaﬂ ImoMouib Ipu XUMHYCCKUX OXKOrax H

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxaromeit cpensl [TJIK. Pors XuMuu B pelieHUH SKOJIOTHUYECKUX MPOOIEM.
[IpupoaHble MCTOYHMKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBINA Ta3, HEPTh),

IMPOAYKTHI UX nepepa60TI<H, HX pOJIb B 6BITy " TPOMBIIIJIICHHOCTH

4.3

XHUMUYECKUMN OKCIICPUMCHT: U3YUCHUC 06pa311013 MaTcpuaioB (CTGKJ'IO, CIIJIaBbI

MCTAJUIOB, ITOJIMMCPHBIC MaTCpI/IaJIBI)
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MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HAaBAEMOCTH SBJICHUH MNPUPOJbI, MOHUMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIAaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIel KyIbTypbl M MNpPaKTHUYECKON
JeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHHﬁ; YMECHHUE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccHOHATBHON AEATEIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYYaroIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUU KaK IPOGMIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

Bnagenue cucremoit XMMHUYECKHX 3HaHUH H YMCHHC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKyJ1a, BELIECTBO, MPOCTOE U CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJIHOPOJHAs CMECh, OTHOCUTEJIbHBIE AaTOMHasi M MOJIEKYJIIpHas
MaccChl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUUd COEIUHEHUs, pPEaKUUu pas3sIoKEHUs, pPEaKIHH
3aMeIIeHUs, Peakiii OOMEeHa, TeruIoBOi A (EeKT peakiuu, SK30- U

OHAOTCPMHUYCCKHUEC PCAKIUH, PACTBOP, MaACCOBasA AOJISI XUMHUYCCKOI'O
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3JIEMEHTa B COEJMHEHUH, MaccoBasi J0JIA U MPOLEHTHAs KOHLUEHTPALUs
BEILIECTBA B PACTBOPE, AIPO aTOMA, SJIEKTPOHHBINA CJIOM aTOMa, aTOMHast
opburanb, paadyc aToMa, BAJEHTHOCTb, CTENEHb OKHCIICHUS,
XMUMUYECKAs! CBS3b, JIEKTPOOTPULIATEILHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBQJIEHTHass  CBSI3b, MOHHAs  CBsI3b, METAJJIMUYECKass  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasl), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTHYECKAsl JTUCCOLMAIMsl, pEaKIMh HOHHOro OOMEHa,
OKHUCITUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAHOBMTEIIb, OKHCIEHHE M  BOCCTAHOBJICHHE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, kKatanusarop, IIJIK, xkopposus

METAJJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTraJpo

2.3

TEOpUU  XUMHUU: aTOMHO-MOJIEKYJIsIpHast Teopus, Teopus

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOJIH30BATh H3yYCHHBIC BEIIECTBA M MAaTEPUAIIBI
(B TOM uYHuClie MHUHEpalbHBIC YAOOpPEHHs, METaJUIbl M CIUIABHI,
NPOAYKTHl TEPepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIs OpraHW3Ma YeJIOBEKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XHUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMUUCCKHUEC 3HAHUSA CO 3HAHHUAMU OPYIrux

y4eOHBIX MPEMETOB

3.3

HaJlM4Me OIbITa paboThl C PA3IMYHBIMU UCTOUYHUKAMH HH(pOpMaIUu
N0 XUMHMM (HaydyHass W Hay4dHO-TIOMYJsIpHas JMTEparypa, CIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HX

IpeBpaliCHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC
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HCIIOJIb30BATh €€ JUIsl pellieHusl yueOHO-TT03HABATENbHbIX 3a1a4
Bianenue ocHoBaMM TMOHATUMHOIO amnmnapara W CHUMBOJUYECKOTO

4 SI3bIKa XUMUU JUISL COCTaBJICHUS (POPMYJ HEOPraHMYECKHX BEIIECTB,
YpPaBHEHUM  XMMHYECKMX  PpEaKUUH; OCHOBAMM  XMUMHYECKOH
Homenknarypsl (IUPAC u TpuBHnanbHOiIN)
YMeHne oOBACHATH CBS3b MOJOXEHHS 31eMeHTa B Ilepuonmveckoit
CHUCTEME C UHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sjapa, oOIee Yucio
9JIEKTPOHOB), pacCHpeesIieHUEM »HIIEKTPOHOB TI0 DJHEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KA U KaJbIUS
[IpencraBnenue 0 MEPUOTUNYECKOM 3aBHCHUMOCTH CBOICTB
XUMHUYECKUX DIJIEMEHTOB (paJyC aToMa, dJEKTPOOTPHUIATEIHHOCTD),

6 MPOCTHIX W CIIOKHBIX BEIMIECTB OT TMIOJOXKEHUS DJIIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX TNEpPHOJAX H  TJIABHBIX
MOJTPYIINax) ¥ JIEKTPOHHOTO CTPOCHHSI aTOMa

7 YMeHue KnaccupuIimpoBaTh:

7.1 XUMHYECKHE YJICMCHTBI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKUE PEAKIIUU

8 YMeHue onpeaensTh:

81 BAJICHTHOCTh M CTEIEHb OKHCIICHUS XMUMHYECKUX DJIEMEHTOB, 3apsil

' HOHA

8 BUJ XUMHMYECKON CBA3M M THI KPHUCTAJUIMYECKOW CTPYKTYpHl B

' COCTUHCHHIX

8.3 XapaKTep Cpeibl B BOJHBIX paCTBOPAX BEIIECTB (KHCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIb

9 YMeHue xapakTepu3oBaTh (pU3nUecKre U XUMUUYECKUE CBOMCTBA:
MPOCTBIX BeWIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHUH, a3oT, (ocdop, cepa, XJIOp, HATpUM, Kalul, MarHuii,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)

9.9 CIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ WX BOJHBIX pacTBOpoB (Boja,

' aMMHMAK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHAbI M THUIPOKCHUIbBI
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metamioB |-IIA rpynn, amomunus, meau (Il), nunka, xeneza (Il u
[11), okeuasr yriepona (11 u 1V), xpemuus (1V), azora u docdopa (111
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,
(docdopHas, yroiapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)
MPOTHO3UPOBATh W  XapaKTePU30BaTh CBOWCTBA  BEHISCTB B
93 3aBUCHUMOCTH OT WX COCTaBa W CTPOCHHUS, NMPUMCHEHUE BEIICCTB B
' 3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXXHOCTh MIPOTEKAHUS XUMHUYECKUX
MIPEBPAIEHUH B PA3IINIHBIX YCIOBUIX
10 YMeHue COCTaBIIATh MOJICKYJISIPHBIC U HOHHBIC YPABHCHUS PEaKlnii, B
TOM YHCIIE:
10.1 peakuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIHbHO-BOCCTAHOBUTENBHBIX PEAKINil
10.3 WUTIOCTPUPYIOIINX ~XHMHYECKAE CBOWCTBA M3yYCHHBIX KJIacCOB
' (Tpynm) HEOpraHWYeCKHX BEUIECTB
104 TTOITBEPIKIAIOIIHNX TEHETHYECKYIO B3aMMOCBS3h MEXKTy HUIMHU
11 YMeHHe BBIUUCIIATE (TPOBOIUTH Pacu&Thl):
111 OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCTUHEHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bheM Ira3oB
114 [0 ypaBHEHUSM XHUMHYECKUX PEaKIUH U HaXOJUTh KOJIMYECTBO
' BellecTBa, 00bEM U Maccy peareHToOB WIH MPOAYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOTO  TMoO3HaHHWS  (HaOmro/aeHue,
" H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XMMHYECKUX SBJIIEHUH; YyMeHHe c(hOopMynupoBaTh MpodieMy u
MIPEIJIOKUTh TYTH €€ peIICHHUS
122 Oe3omacHON pabOThl C XMMHUYECKHMMH BEIIECTBAMU, XUMUYECKOU
. MOCYAOH U 1ab0opaTOPHBIM 000PYIOBaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
12.3 B TIOBCETHEBHOM KM3HU, TPAaBUIIAMH TTOBEACHUS B LESIX COEpEKEHUS
3I0POBbSI M OKpYXKAIOUIEH MPHUPOJHON Cpelbl, TMOHUMaHUE Bpeaa
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(omacHOCTHM) BO3JECHCTBUS Ha JKHUBBIE OPraHU3Mbl OIPENECIEHHBIX
BEIIECTB, CIIOCOOOB yYMEHBIIEHUS W IMPEIOTBPALICHUS HX BPEIHOTO

BO3J€HCTBUA

13

Hamuame MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHHA U OCYLICCTBJICHUSA

CICAYIOMUX XUMHWYCCKHUX DKCIICPUMCHTOB!

13.1

W3Y4YEHUE U OIMCaHue (PU3NYECKUX CBOMCTB BELIECTB; O3HAKOMJIEHHE
¢  (usmueckuMH W XUMHYECKHMH  SIBICHHWSIMH,  OIIBITHI,

MJUTFOCTPUPYIOLIME IPU3HAKU IPOTEKAHNS XUMHYECKUX PEaKLUN

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMece

13.3

MOJIydEeHHE KHUCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IOJIydeHHE
BOJZOPO/ia U M3Y4EHHE €r0 CBOMICTB; MOJydCHHE YIJIEKUCIIOTO Ta3a U

HU3YUCHHUEC €TO CBOI\/'ICTB; IMOJIY4YCHHUE aMMHaKa U U3YUCHHUEC €TO CBOICTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JoJen

PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHE WH/INKaTOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) aas OmMpeneICHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCIIOT U LIeIoUen

13.6

HUCCIICJ0OBAaHUE W  OIIMCaHUC CBOIICTB HCOPraHn4eCKnx BCIICCTB
Pa3IMYHbIX KJIACCOB, U3YUCHUC B3aPIMOI[€I>10TBPI5[ KUCJIOT C MCTa/lllaMU,
OKCHJaMH METaII0B, PaCTBOPHUMbIMU n HEPACTBOPHUMBIMU
OCHOBAaHHMsAMH, COJIIMH; IIOJIYYCHHE HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHE  OJOHOI'O MCTaJula JOpyruM W3  pacTBopa  COJIH;
HUCCiIcJOBaHUC aM(bOTCpHI)IX CBOICTB TUAPOKCUIOB aJIIOMHHUSA U

LIUHKA

13.7

PCUHICHHUC 3KCIICPUMCHTAJIBHBIX 3aJa4 II0 TCMaM: «OCHOBHBIE KJIACChI
HCOPraHU4YCCKHUX COGHHHCHHﬁ)); ((9JICKTpOJII/ITI/I‘leCKa${
AUCCOL A, «Baxnennne HeMeETaUIBI H WX COCOUHCHUA,

«BakHeune MeTaljIbl U UX COCIUHEHUS

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPHU3HAKH
MPOTEKaHMs peakiii MOHHOro oOMeHa; KaueCTBEHHbIE peakIuu Ha
MPUCYTCTBYIOIME B BOJHBIX PAcTBOpPAax HMOHBI: XJOpPHIA-, OpoMui-,
wonua-, cynbdar-, Qocdar-, KapOoHAT-,  CHUIMKAT-aHHOHBHI,

TUAPOKCUA-UOHBI, KATUOHBI AMMOHHUA, MAarduvs, KajJblusl, aJFOMHUHUS,
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xkenes3a (2+) u xenesa (3+), meau (2+), HUHKA
14 Ymenue:
MPEICTaBIATh PE3YbTaThl dSKCIEPUMEHTa B (OpME BBIBOJIOB,
141 JI0Ka3aTeNnbCcTB, TpaUKOB M TAOMUII W BBISBIATH JMIUPHUECKHE
3aKOHOMEPHOCTH
YCTaHaBIMBATh CBSI3U MEXJY pealbHO HAOII0AaeMbIMU XUMUUYECKUMU
14.2 SIBJICHUSIMU M [IPOLIECCAMU, TIPOUCXOISIIMMU B Makpo- U MUKPOMHUPE,
0O0BSACHATH IPUYUHBI MHOTO00Opa3Hsl BEIIECTB
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aK0OH TIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHocHuTENIbHAs aTOMHAas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasg macca. Maccosas J0JIA XUMHUYECKOT'0O 3JIEMEHTA

B COEIMHEHUH

1.5

KomnuectBo BemectBa. Monb. Monsipaass Macca. MoJspHBI 00BEM Ta3oB.

BzanMocBsa3n KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyecknue M XUMHYCCKHE SBIICHUS. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUs MACChl BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB

H.N. Menaeneea. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XumMudeckux sneMeHToB J[.U.
MenneneeBa. Ilepuoasl U rpynmbl. @U3MYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siiep. M3oTtombl. DnekTponsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

[Tepuonuueckoit cucremsl JI.M. Menpaeneena

2.3

3aKOHOMepHOCTI/I B U3MEHCHHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB IICPBBIX TpéX
IepruoaoB, Kallud, KaJlbIUA (paz[I/cha aTOMOB, JJICKTPOOTPHULIATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKHUX CBOﬁCTB) U MUX COCIUHEHHM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B HepHOHquCKOﬁ CUCTEMC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaH )51 HeHOHHpHaH) CBA3b.
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DNEeKTPOOTPULIATENILHOCTh ~ XUMUYECKUX  dJieMeHTOB.  MoHHast  CBs3b.

Meramnnueckas cBSI3b

3.2

Tumnel KpUCTAITMYECKUX PEmIETOK (aTOMHas, MOHHAs, MeTauIMdeckKasi),
3aBHCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTALNIMYECKON PEIIETKHM U BHJAA

XUMHYECKOH CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramwibl U ux

COCIUMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus v HOMEHKJIATypa HEOPTaHMYECKUX COEIUHEHUN: OKCHIIOB
(coneoOpasyromiue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrolye; OCHOBAaHUM (LIENOYM U HEpPACTBOPUMBIE OCHOBAHUS);
KHCJIOT  (KUCIIOpPOACOJep)Kamyue ¥ OECKHCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIel (CPeIHUX U KUCIIBIX)

4.2

@u3nyeckue MW XMMUYECKHME CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUSI

4.3

duznveckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECCTB-METAJIOB: JIUTHS,
HaTpusl, KaJlds, MarHus W KaJIbIUsI, aJTIOMHHUS, JKelle3a. DIEKTPOXUMHYCCKHUI

A HANPSHKEHU METAJJIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOIHBIX COCIUHEHUU HEMETAIIOB:

XJIOpOBOAOpPOaa, CCPOBOAOPOAA, aMMHAKa

4.5

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepol (I1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJOB HEMCTAIJIIOB

4.6

Xumudeckue cpoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmbka, memu(ll) u

xenesza(ll, 111). TlomydeHre OKCHIOB METAIIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBAaHMM M amM(OTEpHBIX THIPOKCHAOB (Ha IpuUMepe
TUAPOKCUAOB aJIOMUHUS, JKene3za, uuHKa). [lomyuyeHue ocHOBaHUU U

aM(bOTEePHBIX THIPOKCHUJIOB

4.8

OOme XMMUYECKHE CBOWCTBA KHUCIOT: XJOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOM, KpeMHHEBOH, yroipHOU. OcoOble
XMMUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEpHOW M A30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6ue xuMuyeckue cBoiicTBa cpeanux coneil. [lomyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOPOAAd, KHUCIOPOAAd, aMMHUAKA,
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YTIIEKHCIIOTO Ta3a B J1abopaTtopuu

4.11

[TomyyeHne amMMHuaKa, CEpHON M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O0mue

CHOCOOBI TIOJYYCHHSI METAJUIOB

4.12

I'enermueckas CBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/II\/JI

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHUECKUX peakuuil 10 Pa3INyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3(ddexTy, 1o

HN3MCHCHHIO CTCIICHEH OKMCIICHNS XUMUYECKHX 3JIEMCHTOB

5.2

TemoBoil 3¢ ekt XuMHuyeckoil peakuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘IGCKI/Ie YpaBHCHUA

5.3

OKHCANTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENN U BOCCTAaHOBHUTEIH.
IIponeccbl  OKMCIEHHMS M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEIHLHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust 3EKTPONUTHUECKONU AUcconMani. KaTHOHbI, aHHOHBI. DJIEKTPOJIUTHI U

HEDJICKTPOJIUTEI. CunbHbIE U cla0kIe SJICKTPOJIMTEL. CreneHb JUcCconranuu

5.5

Peakiun monHOro oOMeHa. YCJIOBHSI MPOTEKAaHUS PEaKIMd MOHHOTO OOMEHa,

TIOJIHBIE U COKpAIlEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS 1 OKpYXaroliasi cpea

6.1

BeH_[eCTBa n Marcpuajibl B HOBCCI[HGBHOI‘/'I JKM3HH dYeJoBeka. besomacHoe
HUCIIOJIb30BAHHUE BEHICCTB W XHMHUYCCKUX peaKuHﬁ B J'Ia60paTOpI/II/I u 6I)ITy.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKHUX 0KOraX MU OTPaBJICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYyXaromel cpeabl (KHUCJIOTHBIC — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPenOTBpPAILICHHUS
[IpenenbHas momyctumas kouneHtpanus BemecTB (IIK). Pomp xumuum B
pelIeHuH DIKOJOTHYECKUX IpobjeM. YcuieHue mapHUKOBOTO dddekra,

pPa3spymieHue 030HOBOI'O CJIOS

6.3

IIpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHUs U UX COEAUHEHHH B
ObITY, MEAWIMHE, TNPOMBIIUIEHHOCTH WU CelbCKOM XoazsiicTBe. IlpumeHeHue
METaJUIOB M CIUIaBOB (CTalb, YYyryH, IIOpPAIOMUHUI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coequHeHuil. [ToHaTue o Koppo3uu MeTaliioB, OCHOBHBIE

CITIOCOOBI 3aIlUThI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOIHBIA Ta3, HEPTh),

MPOJIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH
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[lepBoHayanbHble MOHATHA 00 OPraHWYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
65 yriieposia (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAsl KUCIIO0Ta).
' [NonsiTre 0 OUOTOTUYECKN BaKHBIX BELIECTBAX: JKUpaX, OENIKax, yriaeBoaax — U HX
POJIH B )KHU3HU YETOBEKA
7 Pacuérsr:
7.1 o opMynaM XUMHYECKHX COEAUHEHHH
7.2 Macchl (MaccoBOI) JI0JIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMHUYECKHM YPaBHEHUSIM
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHue, TepepadoTaHHOE
INa6puensn O.C., Octpoymon N.I'., CnagkoB C.A. AK1IMOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBenieHne

* Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHOe
INa6puensna O.C., Octpoymon N.I'., CnaakoB C.A. AKiIMOHEpHOE 0OIIECTBO

«M3parensctBO «IIpocBemenne»
METOJJUYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1. http://www.alhimik.ru IlpeacraBienbl pyOpHKHU: COBETHI a0UTYPUCHTY,
YUUTEII0 XUMUH,

CIIPaBOYHUK (OYEHB OOJbIIAs MOAOOPKA TAOIUIl U CIIPABOYHBIX MAaTEPUATIOB),
Beceasi XUMUs, HOBOCTH,

OJIUMIIHAJIBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUICCKUX CBEICHHN ).

2. http://www.hij.ru XXypran «XuMus 1 )KH3HBY TTOHITHO ¥ 3aHUMATEIILHO

pacckas3bpiBaeT 000 BCeM



TOUKA \.’POCTA

HUHTEPECHOM, YTO MPOMCXOINUT B HAYKE U B MUPE, B KOTOPOM MbI KHBEM.

3. http://chemistry-chemists.com/index.html DnekTponHbI#t )KypHAT «XUMUKU U
XAMUS», B KOTOPOM

MPEICTABICHO MHOXECTBO

OIBITOB TI0 XUMHH, 3aHUMATEIbHOW HHPOPMAIHH, TIO3BOJISIOINICH YBIICYb
YICHUKOB SKCIICPUMEHTATLHOMI

Y4aCThIO MIPEIMETA.

4. http://c-books.narod.ru BceBo3moskHas uteparypa 1mo XuMuHu.

5. http://www.drofa-ventana.ruli3BecTHOe H31aTEILCTBO YUEOHOM TUTEPATYPHI.
HOBHHKH HAYYHOTIOMYJIIPHBIX H 3aHUMATEIbHBIX KHUT 110 XUMHH.

6. http://1september.ru XXypuan mas yuuteneit u He ToJabKO. bosbInoe
KOJIMYECTBO PabOT YUEHHKOB, B

TOM YHCJIC U UCCIIEI0BATEIBCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN MOPTA
CO CChUIKaMH Ha

o0Opa3oBaTeIbHbIC CAaUThI IO XUMHH.
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