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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XMMHHM Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
COCTAaBJIEHA HAa OCHOBE TpEOOBaHWI K pe3yJbTaTaM OCBOECHHUS OCHOBHOM
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHMUsl, MPECTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QeaepalbHON padoueil MnporpaMMbl
BOCIHUTAHUS U C YYETOM KOHIICTIUU MPENOJaBaHusl YYEOHOTO MpeMeTa « XUMHUS
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xuMuu Aa€T TPEACTABICHHE O IEJsIX, OOIIEW cTpareruu
oOy4eHHsl, BOCHUTAaHUS M Pa3BUTUS OOYYaAIOIIUXCA CPEACTBAMHU y4eOHOTO
npeaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE MpEIMETHOE COJIEp>KaHHUE,
MpEeAyCMaTpUBAET pPACHPEEICHUE €ro Mo KiaccaM M CTPYKTypUpPOBaHUE IIO
pazieliaM U TeMaM MpPOrpaMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHBIE U
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEN0BATEIbHOCTh  M3YYEHUS XHUMHM C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpEAeNsiIeT BO3MOXKHOCTH MpeaMeTa  JJis
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOHM 0Opa3oBaTebHOU
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHMs, a Takxke TPeOOBaHMI K
pe3ynbTaTam 0O0y4eHHUs XUMUW Ha YPOBHE 1IeJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENILHOM JI€ATEIbHOCTH OOYYarolerocs MO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XHUMHH CIY>)KHUT OCHOBOH JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOydaromierocsi, ero MpeACcTaBICHU O MaTepUaIbLHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (GopMUPYEMbIe XUMHEH TMPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPruu M 00 HSBOJIIOIMU BEILIECTB B MPUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JieM yCTOMYMBOTO pPa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPTreTUUYECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydeHne XxumMuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEM  JJII  CaMOpasBUTHS |
dbopMHUpOBaHUS KYIbTYPhI TUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIFHOW IPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (D)OPMHUPOBAHHUE MBIIIJIEHUS M TBOPYECKUX CITOCOOHOCTEH
oOy4alolnXcsi, HaBBIKOB HX CaMOCTOATEIbHOM  Y4eOHOW  JIeATEIbHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK U B MPOHECCUOHATHHON ACSITEILHOCTH;

3HAKOMHUT CO CIHEUM(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIsiAa HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
STanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCS;



criocoOCTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOINEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTHYECKOE
0o0pa3oBaHUE 00YYAIOIITUXCSI.

JlaHHbIE HampaBieHUS B OOYYCHUHW XUMHUHM OOECIICUMBAIOTCS CHEIU(DUKON
comepkaHusi  y4eOHOTO  mMpeaMeTa, KOTOPBIA  SBISCTCS  MEJaroruvecKu
aJlanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKW XUMHUH Ha OINpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMBbI TEPBOHAYAIBHBIX IMOHATUNA XWMHH, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHSATHUU
OPTaHUYECKON XUMHH.

CtpykTypa coaepkaHus MpOrpamMMbl M0 XUMUU c(OpMHUpPOBaHA HAa OCHOBE
CHCTEMHOIO mnojaxoaa K €€ mzydeHuro. CoaepKaHUE CKIQAbIBACTCS U3 CUCTEMBI
MMOHSATHI 0 XUMHUYECKOM 3JICMEHTE U BEIIIECTBE U CUCTEMBI IMMOHSATHI 0 XUMUYECCKOM
peakiuu. OO0e O3TU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJICIOBATEILHOTO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TPEACTaBICHUM 00 DIEKTPOJMTHYCCKON JTUCCOIMAIIMKM BEIISCTB B
pacTBOpax.

TeopeTuueckue 3HAHUS PAcCMATPUBAIOTCS HAa OCHOBE OAMIIMPUUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS TOCIICIOBATEIIBHO OT OJTHOTO
YPOBHSI K JPYrOMYy, BBINOJHSAS (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U TMOJYy4YCHUs
M3y4yaeMbIX BEIIECTB.

OcBoeHnue mporpaMMbl IO XHMHHU CIHOCOOCTBYET  (HDOPMUPOBAHHIO
MPEJICTABICHUS O XUMHUYECKOW COCTABIIAIOIIECH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM MpHUPOAbI, IEHHOCTHOIO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
MeToJaM TMO3HaHWUs B Hayke. M3ydeHue XMMHUU TPOUCXOIUT C MPUBICYECHUEM
3HAHWM W3 paHee M3YyYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaIOMUA MUY,
«buomnorus. 5-7 knacce» u «Ou3NKa. 7 KIaccy.

[Ipy wu3yyeHHUM XUMHH TPOUCXOAUT (PopMHUpOBaHWUE 3HAHUN OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUYECKOU
NEATEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMbI XUMHUYECKHX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKHUX MOJIOKEHUH,
JTOCTYITHBIX 00OOIIEHUN MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKd, B



OpUOOIIEHNHM K HayYHbIM METOJaM T[O3HAHUSA TPU HW3YYCHHH BEIECTB U
XUMUYECKUX peakiuil, B (GOPMUPOBAHUM U PAa3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOW U Y4EOHO-HCCIEA0BATEIbCKOM
JeSITEIbHOCTH, OCBOCHHMM TIPaBWJI 0€30MacHOro OOpalieHusi C BElEeCTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUn XMMHUUA Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs BaKHOE
3Ha4Y€HHE MPUOOPENH TaKUE 1NN, KaK:

— (GOpMHUpOBaHHE WHTEIJICKTYallbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOE MPUOOILEHUE
oOydaromuxcss K CaMOCTOSTEIbHOM IO3HABATENbHOM JESITEIbHOCTH, HAyYHBIM
METOJIlaM TO3HaHUs, (POPMUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XMW,

— o0ecnedyeHue yCloBU, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHUIO 00YyYarOIUMUCS
OTbITa Pa3HOOOPA3HOW MAESITENBHOCTH, TMO3HAHMS U CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MUMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— ((opmupoBanre oOmEeH (QYHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCI€ YMEHHUU OOBSICHATH M OIICHUBATH SIBJICHUSA
OKPY’KAIOLIEr0 MUpPa, MCIOJb3Yysl 3HAHUS U OMbBIT, MOJYYECHHBbIE MPU H3YYEHUU
XUMUHU, TPUMEHSITh MX MPU PEIIeHUH MpoOdJieM B TOBCEIHEBHOW KU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opmupoBaHHe y OOy4YalOMIMXCS T'yMaHUCTHYECKUX OTHOIICHHIA,
MOHUMAaHUSl 1IEHHOCTH XUMHUYECKUX 3HAHUWU JJI1 BBIPAOOTKH DKOJIOTHYECKH
eJIeCO00Pa3HOro TOBENEHUST B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO W
CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOEGHHMS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY Npo(uis U HampaBlIE€HHOCTH JNajbHEHIIero
oOydeHusl.

OOmiee 4KCIO 4YAcOB, OTBEAEHHBIX [UISI H3YYEHHs] XUMHUM Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTarisieT 136 yacoB: B 8 kiacce — 68 4acos (2
yaca B HeJleli0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHauabHbIe XUMWYECKHE IOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3NYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemiecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUM. UUCThIE BellleCTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢Gopmyia. BaneHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSTHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHAas aTOMHas Macca.
OTtHOocuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JI€MEHTa B
COCJIMHEHUH.

KonnuectBo BemectBa. Moiib. MoisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl W 4YHUCIA CTPYKTYpHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

OuU3NYECKUE U XUMHUUYECKUE ABJICHUSA. XUMHUYECKAS] PEAKIUs U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BeIIeCTB. XuUMudeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEIIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW MOCY/IO0H, MpaBuiiaMu paboThl B JabopaTopuu M
npuémMamMu oOpaileHus ¢ 1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OMHCAHHE
(bU3UYECKNX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
dbu3nyecknx (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPAHHUE caxapa B CTYIIKeE,
KUTICHWE W KOHJCHCAIMS BOJABI) U XUMHUYECKUX (TOpPEHHUE CBEYH, MPOKAIMBAHHE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCTIOTOMN) SIBJICHHM, HAOIIOICHUE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuil (pas3sioKEeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHHE THIPOKCU]IA
menu (II) mpu HarpeBaHuu, B3aMMOICUCTBUE Kese3a ¢ pacTBopoM cosid meau (11),
M3Yy4EHUE CIIOCOOOB pa3JielICHUs] CMECel: C MOMOIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, JUCTHWLISAIMA, XpoMaTorpadusi, MpoBeJeHNUE OUYUCTKH TTOBApPEHHON
COJid, HAOJIOJEHWE W  ONUCAHHE  pe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MacChl, CO3JaHUE MOJENed MOJEKYI
(IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacTaBuTe/id HEOPraHU4eCKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3ieMeHT W MpOCToe
BemecTBO. HaxokneHuwe Kuciopoja B TpUpoAe, (PU3MdecKkne W XUMHUYECKHE
cBoiictBa (peakiuu rtopeHus). Oxkcunbl. Ilpumenenue kucmopoma. CrocoObI



MOJYYEHHS] KHCJIOpOJa B Ja0Opatopud H MOpOMbIIIEHHOCTU. Kpyrosopor
Kuciopoza B mpupojae. O30H — aJuIOTpoInHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBoit 3¢ (heKT XUMHYECKON peakluu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- W JHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHue
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — nsnemeHT M mpocToe BemiecTBo. Haxoxknenwe Boaopoja B
npupoae, GU3MUECKUEe U XUMHUYECKHME CBOWMCTBA, MPUMEHEHHE, CIOCOObBI
nonydenus. Knemorel u comu.

Monsipabsiii  00b€M  razoB. Pacu€Thl 1O XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBIL
HacelllieHHble W HEHACHIIEHHBIE pPacTBOpbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBas A0Js BEIIECTBA B pacTBOpe. XUMUUYECKHAE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTBOpoB B Npupoje U B KU3HU 4eloBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUpoAHbIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCHUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEpHBIE) U
HecosieoOpazyromue. Homenknarypa okcugoB. Dusmyeckne U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcunoBanusa. Knaccudukanuss ocHoBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHHMW. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [loryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm metammoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenkiarypa coneii. @U3M4eCKue U XUMUYECKUE CBOKWCTBA COJIEH.
[Tomyuenue conen.

['eHeTryeckas CBA3b MEXAY KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNPECIICHUE COJIEPKAHUS KUCIOPOa B BO3AYXE, MOIyYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0/IeHHne
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
NmpeKpalleHus TopeHus (Mokapa), O3HAKOMJICHHE C OOpa3llaMu OKCHUIIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHUE, COOMpaHWe, pACIO3HABAHUE M W3yUYCHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pAacTBOPEHUSI BEILECTB C
pa3IMYHONM PAcCTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOMN
MAaCCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJb30BaHUE BUIECOMATEPHUATIOB),



UCCIIeIOBaHNE OO0pa3lloB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMSI OKPAaCKH MHAMKATOPOB B PACTBOPAX KUCJIOT U ILIEIOYEH,
u3ydyeHue B3auMmonercTBusa okcupa meau (II) ¢ pactBopom cepHOW KHCIOTHI,
KHCIIOT € METajulaMH, PEaKUUid HEUTpAIU3alH, IOIYyYEeHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METaJUIa JAPYIMM M3 pacTBOpPA COJIH, PELICHHE
DKCHEPUMEHTAIBHBIX 33a/1a4 MO Teme «BaxkHenmme KiIacchl HEOPraHWYECKUX
COCIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckas cucTeMa XMMHYECKHX
jementoB JI. U. MengesneeBa. CtpoeHne aTroMoOB. XMMHYECKasl CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MONBITKM KiIacCU(PUKAIMM XUMUYECKUX dJeMeHTOB. [loHsiTHE O
IpynInax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCUIbI
Y TUIPOKCHU/IBI.

Ilepnonnueckuii 3akoH. [lepuoanyeckas cucreMa XUMHYECKHUX 3J1€MEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas W JJIUHHONEpHOAHAas  (QOpMbI
Ilepnogmueckont cucteMbl XuMudeckux 3iemMeHToB /. Y. Menneneesa. [lepnonsl
n rpynmnbl. OU3AYECKUU CMBICH TMOPSIKOBOTO HOMEPA, HOMEpPOB IlepuoAa H
IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00004eK aToMoB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
Ilepnonmueckonn cucremnl [[. M. MenneneeBa. XapakTepucTuKa XHUMHUYECKOTO
3JIEMEHTa Mo ero nonoxenuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHMS pPaJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BUTHs Haykn WU npaktuku. . M. MenneneeB — y4€HbIM U
IpaXXIaHNH.

Xumuueckas cBsa3b. KoBaneHTHass (TojisipHass M HEMOJsIpHAsi) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHusa.  OKHUCIHMTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUHU.
IIpoueccsl OKUCIEHHS U BOCCTAaHOBJIEHHSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETAIJIOB, B3aMMOJEHCTBUE
IMAPOKCHJIa LMHKA C PACTBOPAMU KHUCJIOT W INEIOYEH, IPOBEIECHHUE OIIBITOB,
WUTFOCTPUPYIOLIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMM
(ropenue, peakiMy pasioKeHHs, COSTUHEHU).

Meoscnpeomemmnbwie ceéazu



Peanuzanus MexXnpeaMETHBIX CBSI3€ MpH HM3yYEHUU XHMHUU B 8§ Kjacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJIb30BAaHUE KaK OOIUX €CTECTBECHHO-HAYUHBIX
MOHATUH, TaK U MOHSTHUM, SBJISIOMIMXCS CUCTEMHBIMU JIJIs1 OTIICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE TOHSATHSA: HAyYHBIH (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHaIW3, CHUHTE3, KiIaccupukanus, TMepUOAUIHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®du3uKa: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TONbI, PAANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUN 3apsj, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoMHIIE.

buomnorus: ¢poTocunTes, AbIXanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpPaTbl, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakuust

[Tepnoanueckuii 3akoH. [leproanyeckas cucTreMa XUMHYECKUX JIEMEHTOB /.
N. Menneneea. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHAYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUOMOB, Kalus, KalblUid M HX
COCIMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM JIJIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHUYECKOW CBA3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMUYECKOM PEMIETKH U
BHJla XUMHYECKOU CBSA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanust XuMUYECKUX peakiiii Mo pa3IuyHbIM IPU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIUX B PEAKIMU BEHIECTB, MO TEIioBoMYy 3¢ (deKTy, Mo
W3MEHEHUIO CTETNEHEH OKHMCIICHUS XUMHUYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCcTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[lonsiTue O CKOPOCTH XUMHUYECKOW peakiuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusxX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonarue o karaimse. [lorstre o xumuueckom paBHoBecun. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHUUYECKOW pEaKIMU U TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEaKIMH,  DJCKTPOHHBIA  OaylaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBieHue  ypaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJB30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOMALMU. DJAEKTPOIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3JMYHBIMU BUJIAMU
XUMHU4ecKkoil csizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEAKIUA HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HWOHHBIE YypaBHEHUs peakiuil. CBOICTBa KHUCIOT,
OCHOBaHM W cCOJ€l B CBETE€ MPEIACTAaBICHUH 00 3IEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peaki Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHMYECKHUX
BEILIECTB — METAUVIOB U HEMETaIoB (rpaura MW ajiMasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakluuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMPOLECCAa JUCCOLMALMU KHCIOT, IIEJI0Yed M COJel
(BO3MOKHO  MCHOJIb30BAaHUE  BHJIEO  MATEpPUAJIOB), IPOBEJIECHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKKM  OPOTEKaHWs  peakuuidi HOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJIEHME Tra3a, o0Opa3oBaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakuu pas3iIoKEHHUs, COCIMHEHHs), PACIO3HABAHUE HEOPraHWYECKHUX
BEUIECTB C TIOMOUIBIO KAYECTBEHHBIX pEAKIUH Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanbl u uX coelMHeHUs

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKue CBOMCTBA MPOCTHIX
BELIECTB — TaJlOT€HOB. XMUMHUYECKHE CBOICTBa Ha NpUMEpEe  XJopa
(B3aMMOJEHCTBHE € MeETaulaMHM, HEMETaUlaMH, IIejgodaMu). XJIOPOBOJOPOA.
CounsiHasg KHCJIOTa, XMMHUYECKHUE CBOWCTBA, MOJy4YeHUE, MpuUMeHeHue. JleiicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpPraHU3M 4YeJoBeKa. BakHeWlne XJIOpUABI U HUX
HAaxXO0KJE€HUE B IPUPOJIE.

OO6mrast xapakrtepuctuka daeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHune u (U3HUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KHCIOPOaa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOECHUE, (PUBUYECKHE U
XUMHUYEeCcKrue CBOMCTBA. OKCHUIIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3nUeckne © XHMHYECKHE CBoicTBa (oOmIMe Kak
NpEICTaBUTENs Kjlacca KHUCIOT M cHeluduueckue). XUMUYECKHE pPEaKIHH,
JeXalle B OCHOBE MMPOMBILIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEPHOM KUCIOThI, KAUECTBEHHAS pEaKLIMs Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ coelWHEHUN B mpupoge. XUMHYECKOEe
3arpsi3HEHHE OKPYXKAIOMIEH Cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6miast xapakTtepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTEMEHU OKHUCICHUS. A30T, paclpOCTpaHEHUE B MPHUPOJEC,
dusnueckue u xumMuueckue cBoiictsa. KpyroBopor azora B npupojae. AMMHUakK, €ro
du3nuecKre U XUMUYECKHUE CBOMCTBA, MoJydeHne U npumeHeHue. Coiau aMMOHUS,
ux pu3NUecKre U XMMUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJydyeHHe, (PU3NUecCKue U XUMHUYECKHE
CBOMCTBa (00mMe Kak TPEICTABUTENs Kilacca KHCIOT M crenuduaeckue).
Hcnonb3oBaHWEe HUTPATOB MW COJIEM aMMOHHMS B Kaue€CTBE MUHEPAJIbHBIX
ynoopennii. XuMru4ecKoe 3arpsa3HeHUe OKPYKAIOIIeH cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO31yXa, MOYBBI U BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukaruu docdopa, PuU3MUECKUE U XUMUUYECKHUE CBOMCTBA.
Oxcun dochopa (V) u pochopras kuciiora, pu3NIecKre U XUMHUCSCKHE CBONCTBA,
nosyaenue. McnonaszoBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUM.

O6mias xapakrtepuctuka 3aeMeHTOB [VA-rpymmbl. OcoOEHHOCTU CTpOEHUs
aTOMOB,  XapaKTE€pPHbIE  CTENEHU  OKHUCJICHHUS.  YTIEpoJd,  aJIOTPOIIHbIC
Moau(dUKalMKM, paclpoCTpaHEHWE B TMpuUpose, (PuU3NUecKue U XHUMHYECKHE
cBoiicTtBa. Ancopouusa. Kpyrosopot yriepoaa B npupoje. OKCUbl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYCHHE U TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumoreza T17100aMbHOTO TMOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekT. YronapHas KUCaoTa U €€ colu, X PU3NIECKUe U XUMUYECKUE CBOMCTBA,
noJiyueHrue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIINIEHHOCTH U CETHCKOM
XO35MCTBE.

[TepBoHauasibHbIC TOHATHS 00 OPTaHUUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TIIUIEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HWCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MTPHUPOJHBIA Ta3, HEPTH),
MPOYKTHl UX mepepaboTku (OCH3WH), UX pOJIb B OBITY W TPOMBIIICHHOCTH.
[TonsTrie 0 OMOJOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, OelKax, yriaeBojgax — U Ux
poiM B KM3HM YelloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJYy4YeHUE U
npumeHenne. CoenuHeHUs KpemMHUs B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus (IV) u kpemHueBoi kuciaore. CHIMKaThl, UX HCIOJIb30BaHUE B
ObITY, B MPOMBILIUICHHOCTU. BajkHeillllne CTpoUTENbHbIE MaTepHallbl: KEPAMHKa,



CTEKJIO, TIEeMEHT, O0eToH, xkene300eToH. [Ipobiembr 6e301MacHOTO HMCIOIb30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIOJEHUE MPU3HAKOB
UX TPOTEKAHMsSI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHUE CBONCTBA
TaJIOTEHOB U WX COEIMHEHHHM (BO3MOXXHO HCIIOJIb30BAHHUE BHUAEOMATEPUAIIOB),
O3HaKoOMJIeHHE ¢ oOpa3lamMu XJOpUIOB (TAJOr€HHUJOB), O3HAKOMJICHHE C
oOpa3naMu  cepbl M €€  COCIUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYCHUE XHUMHYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha CyJbdaT-
MOH W HaOJIOJIEHHWE TMpHU3HAaKa €€ MPOTEKAaHMs, O3HAKOMIICHHE C (PU3NYECKUMH
CBOMCTBaMH a30Ta, (ochopa M MX coeAUHEHUN (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3IiaMu a30THBIX U (POCPOPHBIX yIOOPEHUI, TOIyUCHHE,
coOupaHue, pacrno3HaBaHME€ M U3YYCHUE CBOWCTB aMMHUaka, NPOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKAHMUs], B3aUMOJEHCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), U3y4YeHUe Mojenen
KPUCTAJUIMYECKUX PEImIETOK anmasza, Tpadura, QywiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEICHHE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl U H3YyUYCHHE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHUE C
OPOAYKIMENH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTaJsibl 4 UX COeIMHEHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnmueckor cucreme xumuuyeckux diemeHtoB [, .
MenpneneeBa u crpoeHusi atomoB. CTpoeHHE MeTauioB. MeTaundeckasl CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXMMHYECKUUA  psif
HarpspbKeHu MeTtauioB. duznueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO0Iue
CIOCOOBI TONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
CIoCcOOBI 3amuThl X OT Koppos3uu. CmnaBbl (CTanb, YyTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie MeTauibl: TosioxkeHue B Ileprognueckoil cucTeMe XUMHUYECKHUX
sanementoB JI. M. MenpaeneeBa, CTpoeHHUE WX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
du3znyeckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKcuabl U



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIENOYHBIX METalIOB M HX
COCIMHEHUN.

[[lenouyno3eMenbHbIE METaUIbl MAarHMidi M KalbLMH: IIOJIOKEHHE B
Ilepnoguueckoit cucreme xuMmuueckux smeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B IIpupoie. Ousznyeckue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanpuuda. Baxdeimue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIFOMHHUI: TIOJIO)KEHUE B [leproindecKkor CUCTEME XUMUYECKUX JIEMEHTOB
JI. 1. Menneneesa, cTpoeHue aToma, HaxOKIeHHE B npupone. Pusznueckue u
XUMHUYECKHUE CBOICTBa amtoMuHUsA. AMGOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHIIA
AIFOMUHUS.

Keneso: nonoxxenue B [lepuonanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOCHHME aTOMa, HAXOXKICHHE B npupone. PuU3NYECKHE H
XUMHUYCCKHE CBOMCTBA jkejie3a. OKCUabl, THAPOKCHIBI U coiu xkenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslaMud METaNIOB W CIUIaBOB, UX (U3HUECKUMHU
CBOMCTBaAMHU, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
HCIIOJb30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
Kalbllid W HATpUsl C BOJOW (BO3MOXKHO WCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHNE CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHHUS KEe3a B KUCIOPOJIE
(BOBMOXXHO  KCIOJIb30BAaHME  BHJIEOMATEPHAIOB), MPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIIMI HA WOHBI: MATrHMS, KaJblUs, aTIOMUHHUS, [IMHKA, JKEJie3a
(I1) u xenesza (II1), meau (I1), HaOnroEHKE U OMUCAHUE MPOIECCOB OKpAIIMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd MW Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAITIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUJIPOKCHIA ATFOMUHUS
Y THAPOKCHU/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxkneiume
METaJUIbl U KX COCTUHEHUS».

XuMus U OKpY KawUas cpeaa

BemectBa u mMarepuanbl B TOBCEIHEBHOM >XU3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKaroleld cpeinl (MpeaeibHasi JOoMmyCcTUMas
KOHIIeHTpaius BemecTs, nanee — [1/K). Ponb xuMun B pemieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIC
MaTepHuabl).

Meoscnpeomemmnbnie ceéazu



Peanuzamusi MeXmpeIMETHBIX CBsI3€d NMpU HM3YyYEHUH XUMHH B 9 Kiacce
OCYILIECTBIIIETCSI Yepe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYUHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJSIOMNXCS CUCTEMHBIMU JJI1 OTJCIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAyUHbIE MOHSTHS: HAy4YHBIM (hakT, THIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccudukauus, TMNEePUOAUYHOCTb, HAOIIOICHHE,
AKCIEPUMEHT, MOJECIMPOBAHUE, H3MEPEHHE, MOJelb, SBJICHUE, TTapHUKOBBIHA
3¢ eKT, TEXHOIOTHS, MaTEPHAIIHI.

®duszuka: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
M30TOMbI, PagUOAaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsiji, MPOBOTHUKH,
MOJyIPOBOIHUKH, ~ JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, €IUHULBI W3MEPEHUs,, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHILE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHHEPATbHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJIBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pE3yJbTAaThl OCBOCHHS MPOrPAMMBI  OCHOBHOI'O  OOIIETOo
0o0pa3oBaHMsl JOCTUTAlOTCS B XOA€ OOy4YEHUS XMMHH B €IUHCTBE Yy4e€OHON HU
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, IPUHSITHIMU B
oOllecTBe MpaBWJIaMd M HOPMaMH TMOBEICHHUS M CHOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS 1 COTMATA3AITUN 00 YIAFOIITIXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW MO3WTHBHBIX [IEHHOCTHBIX OpPUEHTAUA U
pacIIMpeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS

LIECHHOCTHOI'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEAWI0, MOHUMAaHUS 3HAYCHHS XWMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOU HMHPOpMaruei o
NEPEAOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHMS:

NPEACTABICHUS O COLUMAIbHBIX HOPMax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATENbCKOM, TBOPYECKOM W JOPYrUX  BUAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM MAESATEIbHOCTU MpHU
BBITIOJIHEHUN YYE€OHBIX, TO3HABAaTEIbHBIX 3a/1a4d, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpoIlecce HTOM Yy4uyeOHOW JAEesTeTbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIOBEJCHHE W TIOCTYNIKA CBOMX TOBAPHUILEH C TMO3ULUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUHN MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI0 MO3HAHMSI:

MHPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE M XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHU WM COCTABISIOLINE
OCHOBY JJI TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPHUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUU 3THUX 3aKOHOMEPHOCTEW;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJMMBIE I OOBSICHEHUS HAOJIFOMaeMbIX TPOIECCOB U SIBJICHUH,
MO03HABATENbHON, MH(OOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM pPabOThl C yYEeOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JOCTYMHBIMH TEXHHYECKHUMHU CpEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHI0O W TO3HAHMIO, JI0O003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BAaTEIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHS OOy4YEHHS B
JlaJbHEHIIEM;

4) popMHPOBAHHUS KYJIbTYPHI 3I0POBbSI:

OCO3HaHWE€ IIEHHOCTH J>KU3HHU, OTBETCTBCHHOTO OTHOIICHUA K CBOEMY
310POBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCJIEACTBUU U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHIOTPEOJICHUS aTKOTr0Jisl, HAPKOTUKOB, KypEHHSI),
HEOOXOJIUMOCTH COONIOJIEHUS TMpaBuid 0O€30MacHOCTH TIpU  OOpalleHHH ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) Tpy/10BOT0 BOCIIUTAHMSA:

UHTEpEeC K MPAKTUISCCKOMY M3YYCHHUIO TPOoPeCcCHil U Tpy1a pa3IudHOTo poja,
YBOKEHHUE K TPYAYy M pe3yJibTaTaM TPYJIOBOM IEATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIA BBIOOP
WHJIMBHUIYabHONW TPACKTOPUHU IPOJIOKEHUsST 00pa30BaHus ¢ yUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH,
yCremHon npodeccuoHaIbHON NESITEIbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B MTPOGECCUOHAIBHON Cpeie;

6) 3K0JIOrH4ecKOro BOCIIUTAHMA:

DKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHHUE K NPHUPOJEe KaK HCTOYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTH 3JI0POBOTO U
O0e3zonacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOACHUS
paBUJI OE30ITaCHOTO TTOBEICHUS TIPH pabOTe ¢ BEIIECTBAMH, a TAKYKE B CHUTYaIIHX,
YIPOXKAKOIIKUX 3/I0POBBIO U KU3HU JIOIEH;

CITOCOOHOCTH TPHMEHATHh 3HAHMS, MOJydaeMble MPH HM3YyUYCHHH XHMUH, IS
pEILIEHNs 3a7a4, CBSI3aHHBIX C OKPYKAKOLIEU MPUPOJHONU CPEAOH, JJIS TTOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphl, OCO3HAHUS TIJ00aJIbHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM M IMyTeH WX PEIICHUs MOCPEICTBOM METOJIOB XHMHH,
3KOJIOTUYECKOI0 MBILJIEHHS, YMEHUS PYKOBOJICTBOBATHCA UM B NO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeranpeAMETHBIX pe3yJbTAaTOB BBIACISIIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpus,
MIPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMeTax U IO3BOJISIIOT Ha
OCHOBE 3HAHHMM M3 3THX MpeAMETOB (GOPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOMN



HAay4YHOU KapTHHE MHUPA, U YHUBEpCAJIbHbIC yYeOHbIE NeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpble 00€CrneunBalOT (GopMUpOBaHHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
JESITEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE eiicTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHUSl HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUSI MPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMMHYECKUX TMOHSTHH (BBIAEISATh MX XapaKTEepHbIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIOJIb30BATh
MOHATHUS I OOBSICHEHUS OTIETbHBIX ()aKTOB U SIBICHHM, BEIOMPATh OCHOBAHMS 1
KpUTEpUM [JIs1 KJIacCU(PUKAIIUM XUMUYECKUX BEIIECTB M XUMHYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBA3UM MEXKIAY OOBEKTaMHU H3YyUCHHS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, 10 aHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TPUMEHSATh B TMPOLECCE IMO3HAHUSA TOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJIEMEHTa), XUMH4Yeckas (opmylia U ypaBHEHHE
XUMHAYECKON peakiuu — MpU PEIICHUH y4eOHO-TI03HABATENIbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUN BBISBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BbEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHUi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE CBSI3U W
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble ucciieqoBarejibcKue J1eiicTBUSL:

YMEHUE UCIOIb30BaTh IOCTABJICHHBIE BOIMPOCHI B Kauy€CTBE MHCTPYMEHTA
MO3HAHWA, a TakXKe B KayeCTBE OCHOBBI ii (POPMUPOBAHUS THUIOTE3BI 10
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETEHUE OMbITa MO TUJIAHUPOBAHUIO, OPraHU3AlMd U MPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaONIOJaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OPMYyIUpPOBaTh 0OOOIICHUS |
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TTOJYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpUTUYECKH OIICHUBATh MPOTUBOPECUMBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSATh Pa3IWYHbIE METOJbI W 3alpoChl MPU MOUCKE U OTOOpE
MHPOpMALlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JUIsl BBINOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 OIpPENEIEHHOIO TUIA, TPUOOPETEHHUE OIIbITA B
o0JacT UCHOJB30BaHUs HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO HCIIOIb30BAHUS PA3IMYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO GOpMY IpecTaBiIeHUsS HHPOPMAILIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 33JaYd  HECJIOKHBIMM CXEMaMH, Juarpammami,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAIM3MpPOBATh B Ipolecce Y4eOHOH w
MCCIIEIOBATENIbCKON JIESITENbHOCTH MH(GOPMAIIMIO O BIUSHUU MPOMBINIJICHHOCTH,
CEJIbCKOTO XO3SIICTBA W TPAHCIOpPTAa HAa COCTOSHUE OKPYXKAIOLIEH MPUPOTHON
Cpeapl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHSA:

YMEHHs 3a/aBaTh BONPOCHl (B Xojae Auamora M (WiIM) AUCKYCCHUH) IO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYIHPOBATH CBOM  MNPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJI0KEHHOH 3a/1a4H;

YMEHHSI  TPEICTaBISITh  MOJMy4YEHHBIE  pEe3yNbTaThl  IO3HABATEIbHOM
JCSITENIbHOCTH B YCTHBIX UM THCBMEHHBIX TEKCTax; JenaTh MPE3CHTAIUI0
PE3yNbTAaTOB BBHIMOJHEHHUS] XMMHUYECKOTO IKCIEpUMEHTa (71a00paTOpHOTO OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHUSI Y4eOHOrO0 COTPYJAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIPHOM M HWCCIIEIOBATENbCKOM  JIEATENBHOCTH TPU  pEIICHUU
BO3HUKAIOIINX MPoOIeM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUSA
no3uIii (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEWCTBHUH, OIpeneseHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTuBHBIE yHHBepcaibHble y4eOHbIe 1eliCTBUA:

YMEHHE CaMOCTOSITENIbHO OINpEAENATh LENHU JEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NeSITeILHOCTD, BRIOUPATh Hanbonee 3PPeKTUBHBIC CIIOCOOBI peleHns YIeOHbIX U
MO3HABATEIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSITh WM KOPPEKTUPOBATH
IPEIJIOKEHHBI aJITOPUTM  JCHUCTBUW INPU BBINOJHEHUU 33JaHUN C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEUIECTBaX U pEaKLusX,
OLICHHMBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTaTa 3asBJICHHOW LIETH, YMEHHUE
MCTIOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPE/JlaraeMbIe B YCIIOBUH 3aJaHHA.

NPEIMETHBIE PE3YJIBTATbBI

B coctaBe mpeaMETHBIX pPE3yNbTATOB 1O OCBOCHHUIO 00S3aTEILHOTO
COJIep’KaHusl, YCTaHOBJIEHHOTO JaHHOW eaepanbHOH pabouelt Mmporpammon,
BBIICTISIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOObI



neucTBu, crnenuduueckue U  TPEIMETHOHW 00actTh  «XWUMHS», BHIIBI
NEATEIBHOCTH 10  IOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpHpETaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xonity oOydenns B 8 kiiacce npeamMeTHbIC pe3yIbTaThl HA 0a30BOM yPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHB
OKHUCJICHHS, XUMHUYECKasi peakiusi, Kiaccuukaius peakluid: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUUd 3aMELICHUs, pPEeaKUuu
0OM€Ha, 7K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIII0BOU 3P (EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaNycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA U HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHas CBfA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY JJISI COCTaBJIeHHs (popmMmyr
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUM I10
dbopmynam, BHJ XUMHUYECKOHW CBs3M (KOBWJICHTHAas W HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbici [lepuonnueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TEPUOIUYECKON 3aBUCHMOCTU CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepuomnueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Illepuoanueckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3jiuyaThb IMOHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OOJbIIME TEPHUOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckas cucteMa Xumudeckux isnmemeHto J[. .
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIaCCU(PUIIMPOBATh XUMHYCCKHE IJIEMEHTHI, HCOPTAHMUECKHUE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBY YYACTBYIONIUX B PEAKIIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTCKAHUS XUMHUYCCKUX TIPEBPAIICHUNA B
Pa3INYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO ©  MOJISIPHYIO — MaccChl
BEII[ECTB, MAaCCOBYIO JOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 Gdopmyse
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OTEPAIMNA MBICTUTEIBPHON NEATCIHOCTH — aHau3
U CUHTE3, CpaBHEHME, O00OOIIEHUE, CHUCTEMATH3AIHI0, KIacCU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3ed — JUIsl M3YYECHHS CBOMCTB
BCIIECTB M XHMHYECKHUX pEAKIUH, eCTECTBCHHO-HAyYHBIE METOMIbI
MO3HaHWs — HAOMIOJEeHNE, M3MEpPEeHHEe, MOCIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeoBaTh  NpaBWIaM  TOJB30BAaHUA  XMUMHYECKOM  TMOCyIOH |
7abopaTopHbIM 000pY/IOBaHHMEM, a TakXKe TMpaBHaM OOpalleHHs] C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHHUIO W COOMPAHHIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOAa ¥ KHUCIOpPOAA), MPUTOTOBICHHUIO
pAacTBOPOB € OMNPEAECTEHHOM MAaCcCOBOM JIOJIEM PAaCTBOPEHHOIO BEUIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHHUIO PACTBOPOB IIEIOUEH M KUCIOT C TIOMOIIBIO WHINKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xon1y oOydenus B 9 kiacce npeamMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XWUMHYECKUX MOHATHH: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKast CBs3b, TEIJIOBOU d(PdeKT
peakiuu, MOJb, MOJSIPHBIA  00BEM,  pacTBOp,  DJICKTPOJMTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs JTHCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBIICHHUE,
aloTponusi, aM(poTepHOCTh, XUMHUYECKas CBsA3b (KOBAJIEHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJlIOoB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEAKUUHU, MPEIEIbHO TOMyCTUMAs
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJI€HUS (PopMyl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMIA;

ONPEAENATh BaJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX AJIIEMEHTOB B
COCIMHEHUAX pa3IMYHOLO COCTaBa, NPHHAMIEKHOCTh BEHIECTB K
OINpeneNEHHOMY KJIAcCy COEOUHEHHM 1o (opMmyiaM, BUJ XUMHUYECKON
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COEJIMHEHHUSX, 3apsij MOHA M0 XUMHUYECKOU (opMylie, XapakTep Cpeabl B
BOJHBIX PAacCTBOpPAaX HEOPraHUYECKUX COECIMHEHHM, THUIl KPUCTAILITMYECKOM
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbichn llepuomunueckoro 3akona J[. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBaTh W XapaKTEpH30BaTh
Tabnnunyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKUX AJIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpymnma (A-rpymnma)»y W «moOodyHas
noarpynna (b-rpynma)», maneie u Oonbline NEPUONbI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE HMEITCA B NEPUOJUYECKOM Tabmuue, C
YUCJIOBBIMU  XapaKTEpPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YUCIO DIEKTPOHOB U
pacmpesiieieHie HX 10 JJIGKTPOHHBIM CJIOSIM), OOBSICHATH 0O0IIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COEIMHEHHI B
npenesiax MajlbIX NMEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YWCIy W COCTaBy YYacTBYIOLIUMX B pEaKUUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUUECKHE XUMHUYECKHUE
CBOMCTBAa NPOCTBIX MU CJOXHBIX BELIECTB, IOATBEP)KAAs ONHCAHUE
npuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPABHEHUS DJIEKTPOJIUTHUYECKOW JTUCCOLMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, MOATBEPKIAIOMNX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBPAIICHUN B PpPa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO  MAacChI
BEII[ECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOTO »JJjeMeHTa 1o (opmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTEH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOM U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke IpaBujia oOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMUYECKHX OTBITOB IO TOJYYCHHUIO W COOMpPAHHIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMH, TOJTBEPKIAIONINE  KAauyeCTBEHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoauI-, KapOoHart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OTNEpAIllMU MBICITUTEIBHON JIEATEHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MIPUYUHHO-CJICACTBEHHBIX CBSI3€H — JUIA M3YyYCHUS CBOWCTB BEIIECTB W
XUMUYECKAX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpEHHe, MOJCIHPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumeHnoBaHue pa3neioB u DiieKTpoHHbIe (HudpoBbIe)
KoHTpoJsbHbIE IIpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayajbHbIe XMMUYECKHE TOHSITHSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 9 bubnuorexa [JOK

' MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIoBeKa

12 BemecTBa 1 xumMmnueckue 15 1 0 bu6nmmorexka LIOK

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

Hroro no pazgeny 20

Pa3nen 2. BaxHelilue npeacTaBUTe I HEOPTraHUYECKHX BEIIECTB
91 Boznyx. Kucnopon. Ilonsitue 5 0 0 but6mmoreka [JOK

' 00 oKcHaax https://m.edso0.ru/7f41837¢
99 Bonopoa. IonsTue o 8 0 1 bubmuoreka [IOK

' KHCIIOTaX M COJIAX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 but6mmoreka [JOK

' OCHOBaHHSIX https://m.edso00.ru/7f41837¢
54 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuoteka [IOK

' HEOPraHMYECKUX COETUHEHUM https://m.edso00.ru/7f41837¢

Hroro 1o pa3aeny 30

Pasznea 3. [lepuoauveckuii 3axon u [lepuoanueckas cucrema xumuyeckux 3jemeHToB /. 1. Menaeneea. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

bu6mmoreka [IOK

3.1 .. 7
XHMHUHECKHX DJIEMCHTOB /1 hittps.//m.eds00.ru/7f41837¢
MenneneeBa. CtpoeHue
aroma
XUMHYECKas CBS3b.
3.2 OKHUCIUTEIBHO- 8 buGnnorexa [IOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIC PEAKIIUN
Hroro no pazgeny 15
PesepBHOCE Bpems 3 bubmmorexa [IOK
p P https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB IIO 68

[NPOIT'PAMME



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

9 KIIACC

KosmmyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrposbubie | IIpakTuyeckue (ucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoThbI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peakIMl
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 0 bu6nuoreka LIOK
' OCHOBHBIX pa3ieJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnnoreka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIINS. 8 1 1 bubnnoreka [IOK
' XUMHUYECKUE PEAKIIMU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. Hemeranibl 1 MX COeIMHEHUST
21 OO0m1as xapakTEPUCTHKA XUMUYECKHIX 4 0 1 bubanoreka [IOK
' sementoB VIIA-rpymmbl. [anoreHs: https://m.edso0.ru/7f41a636
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
2.2 3neﬁeHT0113) VIAI-)r nbl. Cepa u eé 6 0 0 bubmmorexa [IOK
' pymHisL. 6P https://m.edso00.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.3 Z-)J'IeHl\ieHTO]f VA-1I“) nbl. A30T, hocdop u ux 7 0 1 bubmmorexa [IOK
' PYHIBL. ’ P https://m.edso0.ru/7f41a636
COGIMHEHUS
OO01mast XxapaKTepUCTUKA XUMUIECKIX
2.4 Z-)J'IeHl\ieHTO]I: IVAI-)F Tkl YTIEpoa u 8 1 2 bubmorexa [IOK
' . PYHIBL POz https:/m.edsoo.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro mo pazneny 25



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

Pa3zgen 3. Mera/liibl M BX COeIMHEHUS

. bub6mmoteka [IOK
31 Ob1pte CBOACTE METANIOR 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkuetimue MeTawibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/ 741636
Hroro no pazneny 20
Pa3nen 4. Xumus 4 OKpy:KawIas cpeaa
bubnuorexa [JOK
41 BemiectBa 1 MaTepuaibl B )KU3HHU YeJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazgeny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 4yacoB DJIEeKTPOHHBbIE
Ne Hara uudpoBbIie
Tema ypoka Kourposabubie | IIpakTuyeckue
n/n Bcero H3yyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumuu. Ponbs XMMUH B )KU3HU 1 0 0 bubnmoreka LIOK
yejgoBeKka. Terna 1 BemecTsa https://m.edsoo.ru/ff0d210c

5 IlonsTHE 0 MEeTO1aX MMO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «[Ipasuia
paboThI B 1a0OPaTOPUU U IPUEMBI bubnuorexa [JOK

3 1 0 0
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pynoBaHEM»

4 YucTteie BenecTBa U cMecu. CiocoObl 1 0 0 bu6nmmoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2 0 0

5 «Paznenenue cmeceii (Ha mpumepe 1 bubmmorexa [IOK

8 . PUMED https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBApEHHOM COJIN)»
0 0 bubmuoteka [JOK
6 ATto oJie 1
TOMBLI MOICKYIIH https://m.edsoo.ru/ff0d2a6¢c

7 XuMHUYECKHue AJ1€MEHThI. 3HAKU 1 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XMMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThIE U CIIOKHBIE BELLIECTBA 1 0 0 bubmorexa LOK

P https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0 bubmorexa [TOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 X eckas o a. BanenTtHoc
v A popuyn HHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX AJIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubnuoreka [IOK
OTHOcHUTENBHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuoreka [JOK
AJIEMEHTA B COEAMHECHUH https://m.edsoo.ru/ff0d350c
13 Konuuectso BeniecTBa. MoJib. bubmuorexa [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 DdusnyecKkrue 1 XUMUYECKHUE SBICHMS. bubmuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBus MPOTEKAHUS bubnuotexa [JOK
XAMHYECKHUX PEaKui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHSI MACChI BEIIIECTB. bubnmnoreka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust koauuecTBa, MacChl
17 BEIIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmmorexa [IOK
N . P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukaius XuMUYeCKUX peaKIuit
18 (coenMHEHUs, Pa3I0KEHUS Bubmmorexa LIOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMenieHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONENCT 0606yq eHUE U bubmmorexa LIOK
) Amer Hf https://m.edsoo.ru/ff0d40c4
cHCTeMaTHU3aIys 3HaHUI
20 KonTtponsHas padota Nel mo teme bu6mumoreka LIOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmechk razos. Coctas Bbubnmuoreka [JOK

Bo3nyxa. Kucnopong — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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IIPOCTOEC BECIICCTBO. Os3o0H

dusnyeckue U XUMUUECKHE CBOMCTBA

bu6mmoreka [IOK

22
KACII0POAA (PEAKIIHH OKUCICHI, https://m.edso0.ru/ff0d4614
ropenue). [lorsTue 06 okcuaax
CnocoObI TTOIyYeHHS KHCIOpOoAa B
23 naboparopuu :{ II OMBIH_UICHI})IOI([:TI/I bubmorexa [OK
patop P ' https://m.edso0.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuy, MOHATHE O bubnuoreka LIOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTECPMHUYECKUX PEAKITAIX
To o (HedTh, yro €TaH).
25 Sa;T J;iielgie?;?; yraninﬂozlogLIH e?ro bubmmorexa [IOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPALICHUS
[TpakTtuyeckas padora Ne 3 o Teme
26 «lTomyueHnne u coOnpaHue KHCIOpoIa bubmorexa HOK
e 1P posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u nipocroe bubnuoreka LIOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 du3nyeckre U XUMUYECKHE CBOICTBA bu6nmmoreka [IOK
Bosopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nmuoreka [JOK
29 I1
OIUITHE © KHCHOTAX H COIX https://m.edsoo.ru/ff0d50d2
30 Cnioco06sI moTydeHust BOA0poaa B Bbu6nmmoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast padota Ne 4 o reme
bu6mmorexa [IOK
31 «[Tomydenne u coOMpanue BOJAOPOIA,

M3y4YEHHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MonsipHblif 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0bEMa, KOJIMYECTBA
33 BCII[SCTBA I'a3a 110 €ro U3BECTHOM bubmorexa TIOK
H My https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brrunciienus 00bEMOB ra3oB 110
34 ABHEHHIO pEAKIIMU Ha OCHOBE 3aKOHA bubmorexa TIOK
P .. Peaith . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIEHHUH ra30B
35 Ddu3nvecKue U XMMUYECKHUE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsatue 06 bubmuorexa [JOK
36
WHJIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurtens. HacelmeHHbIe
37 u HI::HaCI)Ip eHHBII; aCTBOPBLI B bubmorexa LHOK
1 p PBbIL. https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BeIIeCTBa B pacTBOPE
[TpakTtuyeckas pabora Ne 5 mo Teme
38 «[IpuroToByieHHE PACTBOPOB C bubnmnoreka [IOK
ONpeeNEHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 Konrtponsnas padora Ne2 o teme bubnuoreka LIOK
«Kucnopoa. Bogopoxa. Boxa» https://m.edsoo.ru/ff0d6342
OKcuIpl: cocTaB, KitaccupuKarms, Bbu6nmmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomydenne n XUMHUYECKHE CBOMCTBA
41 KI/ICle:THLIx OCHOBHBIX U aM(OTEPHBIX bubmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHUsI: COCTaB, Ki1accuukanus, Bbubnmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonmydyeHnue u XuMH4YECKHE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukanus, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomy4yeHue 1 XUMHYECKHE CBONCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpennue): HOMEHKIATypa,
46 CHOCOéBI;)HI([)JI )eHI/Iﬁ XI/IMI/I‘-szKI/Ie bubmmorexa LOK
N i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuyeckas padora Ne 6. Perenune
47 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHU I
48 I'eneTnyeckas CBsI3b MEXKAY KJIaCCaMU bubnnorexa [OK
HEOPraHWYECKUX COCIUHEHUI https://m.edso0.ru/00ad9a50
49 O06o0011eHne U cucTeMaTH3aIus bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCH(I:))BHI)IG anccm HEOPraHUYECKUX Bubmmorexa LIOK
- P https.//m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie mOMBITKH KIaccupUKauu
51 XAMHYECKHX 3JIeMeHTOB. [loHsTHE O bubmmorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[Tepunognueckuii 3aKOH U
proa Bbu6nmuoreka [JOK
52 [Teproauieckast cicTeMa XUMUYIECKIX
https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
bubnmnoreka [JOK
53 [Teproap1, TPYIIIBI, TOATPYIIIEI nbmmorexa L

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
N bu6mmoreka [IOK
55 aToMOB 31eMeHTOB [lepronueckoi
https://m.edsoo.ru/00adacbc
cuctemsl J. 1. MenneneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuorexa [JOK
[Tepnonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTUA HayKH U nipakTuku. /1. U. bubnuorexa [JOK
MenpeneeB — y4€HbIN, MIEArOT U https://m.edso0.ru/00ada96e
rpakIaHUH
PesepBHblit ypok. O60011eHNE U
58 CI/ICTEMaTmZEH;I 3HaHPII>I'IH / bubmorexa LHOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepodHas pabota
Konrtponbnas padora Ne4 o teme
59 «Ctpoenne atoma. XuMUUIeCKast bubnunoreka [IOK
cBs13b» / Beepoccuiickast mpoBepovHast https://m.edsoo.ru/00adb486
pabora
60 DIIEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnmnoreka [JOK
XUMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nmmoreka [IOK
o1 HoHHas Ximireckas cosisb https://m.edsoo.ru/00adac34
62 KoBaneHntHas nosisipHas XuMudeckas bu6mumoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasneHnTHas HenossipHas XUMHYeCKast bub6nuoreka LIOK

CBA3b

https://m.edsoo.ru/00adaab8
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bu6mmoreka [IOK

o4 (CTemnetth OKHCIeHi 1 https://m.edsoo.ru/00adae28

65 OKUCIHUTEIbHO-BOCCTAHOBUTEILHBIC 1 bubmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076

Bu6muoreka [JOK

66 OKHCTUTENN U BOCCTAHOBUTEIH 1 httos://m.eds00.ru/00adb076
Peseprublit ypok. O60011eHuE 1

67 CHCTEeMAaTU3alMs 3HaHUH 110 TEME 1 bubmuorexa [JOK
«CTtpoenue atToMa. XUMUYeCKas https://m.edsoo.ru/00ad9cb2
CBSI3b)»

68 PezepBHblit ypok. O6001eHue u 1 bubnuoreka [IOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME
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9 KIIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
Jlara muppoBbIe
Ne n/mt Tema ypoka Konrpouabsnsie | IlpakTuyeckue p
Bcero u3ydeHusi | oOpa3oBaTeSibHbIE
padoTsbI padoTsbI
pecypchbl
[Iepnonnueckuit 3aK0H. 0 0
1 [Iepnoanueckas cucrema 1 bubnuorexa [LIOK
XHUMUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU 0 0
2 CBOMCTB XII/)IMI/IHGCKI/IX AJIEMEHTOB 1 bubmmorexa [IOK
B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukarms u HOMeHKIIaTypa 1 0 0 bubnnoreka [IOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4eckoil CBSI3H U TUIIBI 1 0 0 bu6nmmorexka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel o teme
5 «[ToBTOpEHNME U YTITyOJIeHUE 3HAHUI 1 1 0
OCHOBHBIX pa3/IeNioB Kypca 8 kiaccay
6 Knaccudukanust xumMuaeckux 1 0 0 bu6nmnorexka [IOK
peaxkLyii 10 Pa3IM4YHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMHUUYECKON 0 0
7 eakud. [ToHATHE O TOMOT€HHBIX U 1 bubmorexa LHOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[ToHsITHE O XUMHYECKOM PABHOBECHH. 0 0
p bu6nunoreka [IOK
8 @DakTOpHl, BAUAIOLIUE HA CKOPOCTh 1

XUMHUYECKOHN PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHU A

OKHUCIIUTEIIBHO-BOCCTAHOBUTCIILHEIC

bub6mmoteka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 2NeKTPOITUTUUECKON
10 I/ICEO na I/II/IpCI/IJIBHLIe U ciadbie bubnmorexa [IOK
a THHArm. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHble ypaBHEHUS PEAKIIAI Bubmorexa IIOK
yp peaxdl https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOUCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE IIPEICTABICHUNA Bubmorexa IIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOTMTHYECKOM TUCCOLUAIINH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 pPECTABIEHUN 00 bubmorexa LOK
ped . https://m.edsoo.ru/00add8b2
AIIEKTPOIMTUICCKON JTUCCOIIAITIH
14 ITousiTHE 0 THOPOIU3E CONEN bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O00011eHNE U CUCTEMATHU3AIINA bu6mmotexa [IOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue >KxcnepuMeHTAIbHBIX bubnmorexa [TOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOITUTUYECKAS TUCCOIIHMAIIIS bubmmorexa [IOK
R a HoL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)>
OO011ast XxapakTEpUCTHUKA TaJIOINEHOB.
18 analnquKlzle CBI())ﬁCTBa Ha [IpUMeEpE bubmmorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XmopoBogopoa. CoJisiHast KHCIIOTa, but6mmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHE CBOICTBA, MOJIyYEHHE,
MIPUMEHEHUE

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

[TpaxTuueckas padota Ne 2 mo teme

bu6mmoreka [IOK

20 «HOHY%HH,_e COHiIHOH KHEAOTRL https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruncnienus no ypaBHeHUsIM

21 XUMHYECKHX pealz’LF:Hﬁ, €CII OJIH U3 bubamorexa LIOK

https://m.edsoo.ru/00ade488

peareHToB JIaH B U30BITKE

99 OO0m1as xapakTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpymsl https://m.edsoo.ru/00ade64a
AnnoTtponHbsie MOIUGUKALIUN CEPBI.

93 Haxoxnenue cepel u €€ coequHeHun bubnuoreka [LIOK
B IIpUpoOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl

24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [IOK
buznyecKkre U XuMUYEeCKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,

25 (buznyecKkue 1 XUMUYECKHE CBOWCTBA, bubmiorexa LIOK

https://m.edsoo.ru/00adea28

pUMEHEHHe
XUMHUECKUE peakiuy, JeKalue B
OCHOBE NPOMBIIIIEHHOTO crocoba

26 MOJTyYEHUS CEPHOI KUCIIOTHI. bubmuorexa [LIOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KalolIel cpeibl COeTMHEHUSIMU
cepsl

97 Brruucienne MaccoBoi 10N BBIXOA bubnunoreka [IOK
IPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a

28 OO01mast XxapakTepUCTHUKA DIIEMEHTOB bubnmoreka [IOK
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VA-rpynibl. A30T, paclipoCTpaHEHUE
B IIpupoze, GU3nIecKue u
XUMHUYECKHE CBOWCTBA

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

AMMHUak, ero pu3nYecKue u

bu6mmoreka [IOK

29 XUMUYECKHE CBOMCTBA, IOTyYEHUE U
> TOIA https://m.eds00.ru/00adf004
PUMCHEHHE
[TpakTiueckas paborta Ne 3 o Teme
30 «IlonydeHre ammuaka, H3y4eHHE €ro bubmorexa HOK
T 1BV https:/m.eds00.ru/00adf180
CBOMCTBY»

31 A30THas KUCIIOTA, €€ PU3NIeCKHUe U bubnnoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATBHBIX

32 oOpeHuil. XuMHU4YecKoe bubmmorexa LIOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIIel cpebl
COCTMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

23 o (%) P b q()b pa (V) bubnuorexa [JOK

ocopHas kuciora, GU3ndecKue u
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Hcnonb3oBanue GocdaTos B

34 Ka4eCcTBE MUHEPAJIbHBIX YI00pEHUIA. bubmuorexa [LIOK
3arpsi3HeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B

35 npu 2 e (Iijmmljlecxie U XUMHUYECKHE bubmmorexa LIOK

P P i https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposaa, ux pusndeckue u bubnmnoreka [IOK

XAUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOTUYecKre mpoodIeMBbl,
CBsI3aHHBIC ¢ OKcHI0M yriepoaa (1V)

bu6mmoteka [IOK

37 VYronpHas KUCI0Ta U €€ COIHN
https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 o reme

38 "ITosrydyeHune yrieKucioro rasa. bubnuorexa [LIOK
KadecTBenHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KAK O bubnmnorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoaa
. bubmuoreka [JOK
40 KpemHuii u ero coetMHEHUS
https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnoreka [IOK
«BakHelne HeMeTalIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHUS»

Kontponbnas padota Ne3 mo teme
. bubnuorexa [JOK
42 «BaxkHelne HeMeTaJIbl H X
https://m.edso00.ru/00ae0e18
COCITUHCHUS
OO01mas xapaKTepUCTHKA XUMHUYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtanmnndeckas CBSI3b U bubnunoreka [IOK
MeTaJuInYecKasi KpUCTaUIM4ecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJUIOB
XHUMHUYECKHE CBOMCTBA METAJIOB.

. bubnuorexa [JOK

44 DIIEKTPOXUMUYECKUH P

HanpsH>KEHUH METaIoB

https://m.edsoo.ru/00ae1156
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OO0mme crnocoObI MOTYYEHUS
meTaiioB. CruraBel. BeraucneHus mo

bu6mmoteka [IOK

45 i
YPABHCHIAM XHMUHCCKHX PEAKIUH, https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJECPIKHUT
IpUMECcH
46 IToHsaTue 0 KOppPO3UU METAILIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ae1278
bubnnorexa [JOK
47
Ienotnre MeTane! https://m.edsoo.ru/00ae14b2
48 OKCHUJIbI ¥ TUIPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [[{erouHO3€eMENbHBIE METAILIIBI — bubmmoreka [JOK
KaJIBIIUM U MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTUHEHUA KaNbIUs bubnmorexa [TOK
a 1 https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATU3ALIHS
3HAHUUI
59 JK&cTKoCTh BOIBI M CITOCOOHI €€ bu6mmotexa I1IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[IpakTrueckast pabora Ne 6 mo Teme
53 "XEcTKOCTL BOABI U METOAEI €€ bubmmorexa [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnuoteka [IOK
54 An
FOMUIHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOICTBa OKCHIA U bubmuorexa [LIOK
TAJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCHUABI U COJIN XKEJIE3a

bu6mmoteka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
5g O06o0011eHNE U CUCTeMaTH3AIHA
3HAHUH
[Ipaktuyeckas padora Ne 7. Perenue
59 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [IOK
«Baxueimme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMUYECKUX PEAKIINi, €CITU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [IOK
COAEPKUT puMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIX0JIa MPOAYKTa
peakuuu
61 O06o0011eHMe 1 cUCTeMaTH3alHs
3HAHUH
KonTponbnas padora Ne4 o teme
62 «Baxueime MeTauIbl 1 UX
COETUHEHUS»
63 BemectBa u Marepuansl B bubmuoreka [LIOK
MTOBCETHEBHOM )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHHE bu6mmoreka [IOK
OKpYKaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuorexa [LIOK
IKOJIOTMUYECKUX TIPOOIIEeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111€HNE U bubmuorexa [LIOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHsIit ypok. O6001ICHNE T bubnmoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cHCTeMaTH3amus 3HaHUM

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

68 PeseprHblit ypok. O6001menue u

cUCTeEMaTHU3alus 3HaAaHUN

bub6mmoteka [IOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB 10
I[TPOI'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMH

OBPA3OBATEJBLHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
MPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘-Ia.HI)HBIe XUMHNYCCKUEC ITIOHATUA»

11

pacKpblBaTh CMBICII OCHOBHBIX XHUMHYECKHMX IIOHSATHIl: aToM,
MOJIEKYyJIa, XUMHUYECKUH 3JEMEHT, NpPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs U HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIspHas Macca, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JA0JI XUMHUYECKOIO
JJIEMEHTa B COCIUHEHHHU, MOJISIPHBIM O00BEM, XUMHUECKas PeaKius,
KJIacCU(pUKaLMs  peaKkHil:  peakuWu  COCOUHEHMs,  peaKuu
pa3IOKEHUs,, PEeaKkIMU 3aMelleHHs, peakUuu OOMEeHa, 3K30- H
SHIOTEPMUYECKUE pEeaKLUH, TeIIoBOM 3((eKT peakuuu, pacTBop,

MaccoBas a0Jisd BECIICCTBA (HpOI_IeHTHaSI KOHI_ICHTpaLII/ISI) B paCTBOpC

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBLIX XHMHUYCCKHX MOHATHH H

MPUMCHATH OTU MMOHATHA IIPHU OITMCAHUHN BCUICCTB U UX HpeBpaHIGHI/II\/II

13

MCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOopMys

BCIICCTB U ypaBHeHPIfI XHUMHUYCCKUX peaKI_II/Iﬁ

14

PacCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUMA MacCcChI BCUICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOIO  Y4YCHHUA, 3aKOHa

ABoraapo

15

OIpEaCIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJIaCCU(UIIUPOBATh XUMUYECKHE pEaKIUH ([0 YUCIY M COCTaBY

YYacCTBYIOUIMX B PEAKIIMH BEUIECTB, MO TEIIOBOMY 3 (deKTy)

1.7

BBIUUCIISATH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUUCIIATH MAacCOBYIO JOJI0 XUMHYECKOTO 3JeMeHTa 1Mo (opmyre

COCIMHCHNA,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B paCTBOPC

1.10

MIPUMEHSTh €CTeCTBEHHOHAaYYHbIE METO/Ibl MO3HAHMS — HA0JI0IeHuE,
W3MEpEHUE,  MOJICIMPOBAHUE,  OKCIEPUMEHT  (pealbHbId U

MBICJICHHBIH )

ITo Teme: «Baxkueiimme MMPEACTAaBUTCIN HCOPIraHNYCCKUX BEIICCTBY

2.1

paCcKpbIBaTb CMBICI OCHOBHBIX XHMHYCCKHX MIOHATHI: OKCHA,

KHCJI0Ta, OCHOBAaHHE, COJIb

2.2

OIIpCACIIATh MPUHAJIC)KHOCTE BCHICCTB K OHpe,Z[eJIéHHOMy KJ1acCy

coeuHeHu 1o Gpopmynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHUYCCKUC BCIICCTBA

2.4

XapaKTepu3oBaTh  (OMUCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA
BEIIIECTB PA3JIUYHBIX KJIACCOB, MOJATBEPKIasi OMHCAHUE MPUMEPAMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOIICTBA BC€IICCTB B 3aBHCHMMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IMPOTCKAHHUA XUMHUUCCKHUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
nabopaTopHBIM O00OpyIOBaHMEM, a TaKXkKe TMpaBujaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMH T10 BBIMOJHEHHUIO
1ab0pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYYEHUI0 M COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBIECHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, MNIAHUPOBATh U TTPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO PAcTBOPOB IMIEJNOYEH W KHUCIOT C IOMOIIBIO

MH/IMKATOpOB (JTakMyc, peHondTanent, MeTHIOPAHX U JPYyrHe)

2.7

MMpOBOAUTDH paC‘-IéTLI MO0 YPpaBHCHUTIO XUMHUYECKOH pcaKkuun

ITo Teme: «llepuommuecknii 3akoH u Ilepuoguyeckas cucrema
xumuyeckux snemeHtoB JI. U. MenpaeneeBa. CTpoeHue aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcakuuun»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHIM: SIAPO aToma,
ANIEKTPOHHBIA CJIOM aToMa, aroMHas OpOWTadb, pPAaAUYC aToMa,

XUMHYECCKass CBA3b, IIOJApHAA W HEIOJJAPHAasA KOBAJCHTHAasA CBA3b,




ANEKTPOOTPULATENIBHOCTh, HWOHHAsl CBS3b, HWOH, KAaTUOH, AaHHOH,

CTCIICHb OKUCJICHUS

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

3.3

OIKCHIBATh W XapaKTepu30BaTh TabnmuuHyo ¢opmy [lepuoanyeckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh IOHSATUS «TJIaBHAs
noarpynma (Arpynma)» W «mobouyHas mnoxarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIINE) MEpUOJbI

34

packpsiBaTh cMbica Ilepumoamyeckoro 3akona J[[.M. Menneneena:
JIEMOHCTPUPOBATH MOHUMAHUE MEPUOUIYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX DJJIEMEHTOB OT uX nojoxkeHuss B Ilepuomuueckoii

CUCTEMC

3.5

COOTHOCHUTH O603Ha‘leHI/I${, KOTOPBIC HUMCIOTCA B Ta6J'II/II_[e
((HepI/IO,I[I/ILIGCKaH CHUCTCMa XUMHUYCCKHUX JJICMCHTOB I[I/I
MeHzeneeBay € YHCIOBBIMH XApPaAKTCPUCTHKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX OJICMCHTOB (COCTaB Hu 3apsa sdaapa, 06mee YHuCJI0

AJIEKTPOHOB U PACIPEIEICHUE UX IO FIEKTPOHHBIM CJIOSIM)

3.6

OIIpCACIIATD CTCIICHb OKHCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

3.7

ONpCACIIAATE BUI XHUMHYECKOH CBS3HU (KOBaHCHTHaﬂ u I/IOHHaSI) B

HCOPTaHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0 00pa3oBaHusl

1

ITo Teme: «BemecTBO U XUMHYECKas pcakuursg»

11

pacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHX IOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEDJEKTPOJIMTHI, AIIEKTPOIUTHYECKAs AUCCOIHAIIMS,
peaknMu MOHHOrOo OOMEHa, KaTalu3aTrop, XUMHUYECKOE PABHOBECHE,
oOparumble u HeoOpaTHUMBbIe peakuuu,
OKHUCIIUTEIbHOBOCCTAHOBUTENIBHBIE peaKiuu, OKHCIIUTEID,
BOCCTAHOBUTEINIb, OKHUCICHHME M BOCCTAHOBJIEHUE, AJUIOTPOIHH,
aMpOTEepHOCTh,  XMMHUYECKas  CBs3b  (KOBAJCHTHas, HWOHHAsd,

MeTaHHI/I‘-IeCKaH), KpucTalliIn4cCcKasd peméTKa, CIIJIaBbl, CKOPOCTb




XUMHUYECKON PeaKLuu

1.2

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHNYCCKHX MMOHATUH H

IIPUMCEHATH OTU IMOHATHS IIPHU OITMCAHUHU BEUICCTB U UX npeBpameHHﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHUYECKONW AUCCOLUALMU KUCIOT,
LIEJI0YEH M COJIEH, IIOJIHBIE U COKpAllIEHHBbIE YpPAaBHEHMS PpEaKLUN

WOHHOI'0 0OMeHa

14

pPacCKpeIBaTh CYHIHOCTH OKHCIHWTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MMOCPEACTBOM COCTaABJICHUS DJICKTPOHHOI'O 0anaHca 3TUX peaKuHﬁ

15

MIPOBOAMTD PACUETHI IO YPAaBHEHUIO XMMHUYECKOHN peakiuu

IIo Temam: «HemeTamnsl M HMX CcOeIAMHEHHs» U «MeTaniabpl U HUX

COCAUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CIeNU(PHUUESCKUEe XUMUYECKHE
CBOMCTBAa NPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPKAAsl ONUCAHUE
[IpUMEpPaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKI_II/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaKI.[PIfI, IMOATBEPKAAOIINX CYHICCTBOBAHNC

TeHETHUYECKOM CBSI3U MCKAY BCUICCTBAMU Pa3JIMYHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTpOCHUH,
BO3MOXHOCTH IPOTCKAHUA XUMHNYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIIOBUSIX

2.4

CJIea0BaTh  IIpaBHUJIaM  I10JIb30BAHUA XHUMHYECKOH l'IOCy'JIOI\/'I n
J'Ia60paTOpHLIM O6OPYI[OB21HI/ICM, a TaKXC IIpaBUJIaM O6paH_[eHI/I}I C
BCIICCTBAMH B COOTBETCTBUM C HUHCTPYKOUAMHU 110 BBIIIOJIHCHUIO
J'Ia60paTOpHLIX XUMHUYCCKUX OINBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKHCIIOTO ras3a)

2.5

MPOBOANTh PEaKIMU, MOATBEPXKAAIONINE KAueCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPHUI-,
Opomun, womupa, kapOoHat, Qocdar, cummkar, cyiabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHUS, HOHBI U3YYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BELIECTB

ITo Teme: «XHUMHS U OKpY’KAIOLIAs CPEAA»

3.1

pacKpbIBaTh  CMBIC  OCHOBHBIX  XuMmH4eckux moHstud: [IJIK

BCIIECCTBA, KOPPO3Us METAJIIIOB

3.2

INPUMCHATE OCHOBHBLIC OIICpaluu MBICITATEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHWE, 0000IIeHrne, CUCTeMAaTHU3AIIHIO,
BBIABJIICHHUC HpI/IqI/IHHO'CJIeI[CTBeHHBIX CBSI3€I>1 —  JJId I/I3y‘~IeHI/ISI
CBOMCTB BEIIECCTB M XUMHUYECKHUX PEaKIUi; eCTECTBEHHOHAYYHBIC
METO/Ibl TO3HAaHUS — HaOJIOJCHUE, W3MEPCHHE, MOJICIMPOBaHHME,

HKCIIEPUMEHT (peajbHbI U MBICIICHHbII)




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAePKAHMS

1

HepBOHa‘-IaHBHBIG XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuun. Poiib XMMUK B XKU3HU YE€JIOBEKa. XHMHUS B CHCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlousTue o METOJaXx IMO3HAaHUsA B XMMHH. Yucteie BC€IICCTBA U CMECCH. Croco0bI

paszaeneHus cMecei

13

ATOMBI U MOJICKYJIBI. Xumuyeckue dneMeHTbl. CHMBOJIBI  XUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC ydacHue

14

Xumuueckass Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHocHTenbHAsE MOJIEKYJISIpHAs Macca. MaccoBast 10JI1 XMMHUYECKOIO JJIEMEHTA

B COCIMHCHUU

15

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBa,
Macchl M 4YHCla CTPYKTYPHBIX €IMHHUI] BellecTBa. Pacué€rsl mo Qopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

@u3znyeckue U XUMHUYECKHE SBICHUSA. XHMMHUYECKass peakuus U €€ MpPU3HAKH.
3aKOH COXpaHEHMsI MacChl BeLIECTB. XUMHUecKue ypaBHeHus. Kinaccuduxarus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOUW MOCYI0W, C TPaBUIIAMH
paboTel B JabopaTopur W TpuéMamMu oOpameHuss ¢ J1abopaTOpPHBIM
o0opysoBaHHEM, H3yuye€HHE U OMUCaHhe (HU3UYECKHX CBOICTB 00pa3ioB
HEOPraHWYECKHX BEIIECTB, HaOmrofeHue (Qu3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUIIEHUE W KOHJCHCAIUs BOJIbI) U
XUMUYECKHX  (TOpPEHHE  CBEUYH, TMPOKAIMBAHWE  METHOW  MPOBOJIOKH,
B3aMIMOJICHICTBHE MeJla C KHUCJIOTOW) SIBICHUN, HaONIOEeHWE W ONHCAHHE
MPU3HAKOB TMPOTEKAHWS XUMHUYECKUX peakiuil  (pas3oXeHWe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJOPHAOM Oapus, pa3ioKEeHHE
ruapokcuaa meau(Il) mpu HarpeBaHuU, B3aUMOJCHCTBHUE Kelie3a C PaCTBOPOM

com menu(Il), m3ydenne cnocoOoB paszeneHus cMeceil (C MOMOIIbI0 MarHuTa,




¢wibTpOBaHMEe, BBHINApUBAHHUE, NUCTHULALUSA, Xpomarorpadus), mpoBeaeHue
OYHUCTKH IMOBapEHHOM COJIM, HAOIIOIEHHE U ONMCAaHHUE PE3YIIbTATOB MPOBEACHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl, CO3JIaHUE MOAEIEH

MOJIEKY (IIapOCTEPKHEBBIX )

Baxneliuve npeacTaBUTEN HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — ajneMeHT M mpocToe
BemecTBo. HaxoxaeHue kucimopoaa B MpUpoze, GU3NYSCKUE U XUMUYECKUE
cBorictBa (peakuuu ropeHus). Okcuubl. Ilpumenenue kucnopona. CrocoObl
MOJyYeHUsI KHCIOpoJa B J1a0opaTopud W MPOMBINUIEHHOCTH. Kpyroopot

Kucnopoja B npupoze. O30H — anoTpornHas MoguduKalus KUCIopoaa

2.2

TemnoBoit 3 PexT XuMUIeCcKor peakiiu, TEPMOXUMHUECKHUE YpaBHEHUS, K30~
Y SHAOTEPMUYECKHUE peakiuu. TOIINBO: yroib U METaH. 3arpsi3HEHUE BO3IyXa,

YCUJICHUC ITAPHUKOBOTO 3(1)(1)6KT8., pa3spymieHue 030HOBOI'O CJIOA

2.3

Bonopona — snemeHT 1 npocroe BeniecTBo. Haxoxaenrue Bogopoia B IpUpoe,
¢u3nYecKue U XHUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IOIy4EHHS.

Kucnots! 1 conmu

2.4

Monsipablit 00bE€M Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUAM

2.5

dusnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PacTBOpBL
HacellieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKHU3HU ueloBeka. Kpyroropor
BOAbl B TMpUpOJE. 3arps3HEHUE MpUPOAHBIX BoJA. OXpaHa U OYMCTKA

IIPUPOJIHBIX BOJ

2.6

Knaccudukanus wneopranuyeckux coeauHeHuid. Oxcuapl. Knaccuduxarms
OKCHJOB: coleoOpa3ymomue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyromue. HoMmeHnkiatypa okcuaoB. Du3Myeckue M XUMHUECKUE

CBOIMCTBA OKCHJIOB. HOJ'Iy‘-ICHI/Ie OKCH 0B

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMN: MIEMOYM H  HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHuil. U3nUecKrue U XUMHYECKHUE CBOMCTBA

ocHoBaHu. [Toryuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukamnus kuciaor. Homenkmarypa kucnor. dusnueckue u
XUMHYECKHEe CBOMCTBa KHMCIOT. Psan aktuBHOcTH MetainioB H.H. bekerosa.

[Tonyyenue kucaot

2.9

Comu. Homenknarypa cosieii. @u3ndeckre M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue comneit




2.10

I'eneTnyeckas CBs3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX COG,Z[I/IHQHI/Iﬁ
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XVWMHUYECKUH  DKCHEPUMEHT: KAadeCTBCHHOE OINpEACICHUE  COICpKaHUS
KHCIIOpOJla B BO3/YyX€E, IOJIY4YeHHE, COOMpAaHHE, PACIIO3HABAHUE U HM3y4EHHUE
CBOWCTB KMCJIOPOAA, HAOIIOJAEHNE B3aUMOJEHCTBUS BELIECTB C KMCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHus ropeHus (1oxkapa), 03HaKOMJIEHHE C
o0pa3llaMu OKCHJIOB M ONMCAaHUE MX CBOMCTB, IOJIydeHHE, COOHMpaHHE,
pacrno3HaBaHME€ WU H3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJECHCTBUE
Bostopozia ¢ okcugoM menu(Il) (Bo3MOXXHO HMCHOIB30BAHUE BUJIEOMATEPUAIIOB),
HaOmoleHue 00pa3lloB  BEMIECTB KOJIMYECTBOM | MOIb, HCCICIOBaHUE
0COOEHHOCTE  pacTBOpPEHHUS BEIIECTB C PA3IMYHON  pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICMCTBHE BOJABI C MeTaUIaMU (HATPUEM M KaJIbLUEM)
(BO3MOXHO UCIOJb30BAaHUE BUJEOMATEPHAIIOB), OIPEAEIECHUE PacTBOPOB
KUCIOT M IIeJoYell C IMOMOIIbI0 HMHIUKAaTOPOB, MCCIEeI0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, HAOIIOJCHHE W3MEHEHUS
OKpPAacKM MHJIMKATOpPOB B pacTBOpax KHUCIOT M ILIEJOoYed, H3ydeHUe
B3aumojeiictBus okcuga Meau(ll) ¢ pactBopom cepHON KHUCIOTBI, KHCIOT C
MeTaJlJIaMH, PeaKIIMi HEUTpalInu3alyy, oJIy4eHHe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOr0 MeTajla JAPYTMM M3 pacTBOpa COJM, pELICHHE
DKCIEPUMEHTAIBHBIX 3a/1a4y 10 TeMe «BakHeWInue Kiacchl HEOPraHMYECKHX

COEIUHEHNI)

IIepnonnueckuii 3akoH u [lepruonnueckas cucreMa XUMUYECKHX 2JIEMEHTOB
.. MenneneeBa. CTpoeHne aToMOB. XUMHUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC pCaKIINU

3.1

[lepBple TOMBITKMA KIACCH(PUKAIMA XHUMHYECKUX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JE€MEHTOB (IIENOYHBIE M IIETOYHO3EMENbHBIE METAIIBI,
rajioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT ampOTepHBIC

OKCUIBI U TUAPOKCHIBL

3.2

Ilepnonnueckuit 3akoH. [leprnoanueckas cucreMa XUMHYECKUX aemMeHToB J1.1.
Meneneesa. Kopotkonepuognas " JUIMHHOIIEPUOAHAS (dopmbI
[lepuoanueckoit cucrtembl xumuueckux osnemeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynmnel. PU3HMYECKUH CMBICI MOPSAAKOBOIO HOMEpa, HOMEPOB

MEepUOJIa ¥ TPYIIIBI JJIEMEHTA

3.3

Ctpoenune atomoB. CocTaB aTOMHBIX snep. M3otomnbl. DinekTpoHbl. CTpoeHue

ANIEKTPOHHBIX  000J04eK aroMoB TMepBbIX 20 XHMHUYECKHUX DIEMEHTOB




Ilepnonnueckoi cucrems! .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

AJIeMEeHTa 1o ero noJyioxenuto B [lepuoanueckoit cucreme .. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHHA paanuyca aToMOB XHUMHUYCCKUX DBJICMCHTOB,
METAIUIMYECKUX M HEMETAJJINYECKHUX CBOMCTB IIO IpymnmnaM W Hepuolaam.
3HaucHME HepI/IOI[I/I‘ICCKOFO 3aKOHa " HepI/IOHH‘{CCKOﬁ CHUCTEMBbI XHUMHYCCKHUX

AJIEMEHTOB JUIS pa3BUTUSA HAayku U npaktuku. .M. MenneneeB — y4€Hblii U

rpaxxJiaHuH

3.5

Xumuueckass cBs3b. KoBajieHTHas (HOJsipHAss M HEMOJISIpHAsi)  CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX JIEMEHTOB. MloHHAs CBI3b

3.6

Crenedb okuciieHUs. OKHUCINTEILHOBOCCTAHOBUTEIILHBIE pE€aKuuu. Hpoueccm

OKHCJICHHUS U BOCCTaHOBJICHH. OKHCIUTEIIH U BOCCTAHOBUTCIIN

3.7

XHUMHAYECKUM SKCIICPUMCHT: H3YUCHUC o6pa3u03 BCICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHMOJICHCTBHE MApOKCHaa HUHKAa C paCTBOpaMH KHCIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WINIIOCTPUPYIOIIUX MNPUMEPBI OKUCIUTCIBHO-

BOCCTAHOBUTEJIbHBIX PEAKIUH (TOPEHHE, PEAKIIMU PA3JI0KEHUS], COSUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema XUMHUYECKUX dy1eMeHTOB J[. 1.
MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XAMHYECKUX JJIEMEHTOB NEPBBIX TPEX MEPHOJOB, KaIHs, KalbUUs W HX
COEMHEHUN B COOTBETCTBUM C IIOJOKEHUEM 3IeMeHTOB B [lepuommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUABl XUMHUYECKOW CBS3U. THIIBI KPUCTAIUIMUECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BHUJa XUMHUYecKoil cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKHX
BEIeCTB (MEXAYyHapoAHas U TpUBHaJIbHAsH). XUMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSAIIMXCA K pa3IM4HBIM  KJaccaM HEOPraHMYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBsA3b HCOPraHMYCCKHUX BEIICCTB

13

Knaccudukanus XuMu4ecknux peakiuii o pa3InyHbIM MpU3HAKaM (10 YUCITy U
COCTaBy Y4YacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, Mo

W3MEHEHHIO CTEIICHEeH OKMCICHHUS XHUMHYECKHX QJICMCHTOB, II0 O6paTI/IMOCTI/I,




110 Y4acCTuro KaTaJmsaTopa) . OK30- n OHAOTCPMHUYCCKUC pcakuuu,

TEPMOXUMHNYCCKUEC YPABHCHUA. IlonsTue o CKOpPOCTHU XHUMHYSCKOMN pCakunun

14

[Tonstue 00 OOpaTHMMBIX M HEOOPATHMMBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX U I€TEPOreHHbIX peakuusax. [[oHATHEe 0 XMMUYECKOM PaBHOBECHH.
@DakTophl, BIUAOIIME HAa CKOPOCTh XMMHMYECKOHM DPEAKLIUM M IIOJ0XKECHUE

XUMHYCCKOI'0 paBHOBCCHUA

15

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE  pEaKLuHy, AJIEKTPOHHBII Oananc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PpEaKLUil ¢ HCHOJIb30BAHHEM METO/A

AJIEKTPOHHOTO OayaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAUU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karnonsl, aHnonbl. MexaHu3M JUCCOLMAIMH BEIIECTB C Pa3IMYHbIMU BUAAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CUIbHBIE U cIadble SJIEKTPOIHUTHI.
Peakiiuu nonHoro obmeHa. YclioBUSI MPOTEKAHHS PEAKIMNA MOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHbIE WOHHBIE ypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHMH M COJIEH B CBETe TMPEICTABICHUH OO0 DIEKTPOIUTUIECKON

nucconuanuu. KauectBeHHbIe peakiny Ha HOHBL. [IoHsATHE O THApOIN3E coslen

1.7

XUMHUYIeCcKHit OKCIICPUMCHT: O3HAKOMIICHHEC C MOJACIAMU KPUCTATIHMYCCKUX
pEemETOK HEOPraHMYEeCKUX BEIIECTB — METANIOB M HEMeTauloB (Tpadura U
ajiMaza), CJIOKHBIX BELIECTB (XJIOpUJa HATpHs); UCCIEIOBaHHE 3aBUCHMOCTHU
CKOPOCTHM XHMMHUYECKOM peaklud OT BO3ACHCTBUS pa3IUYHBIX (PAKTOPOB;
UCCIIEIOBAaHME  3JIEKTPONPOBOJHOCTH  PAcTBOPOB  BEILECTB,  Ipoliecca
JMCCOLMAINY  KHCJIOT, Imenodeil u coieidl (BO3MOXKHO HCIIOJIb30BaHHE
BUEOMATEPHUAJIOB); TPOBEJIEHHE ONBITOB, WIUIIOCTPUPYIOIUX MPU3HAKH
MIPOTEKaHUsl peaklluii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCa/Ka, BbIIEICHHUE Ira3a,
o0pa3oBaHUe BOJbBI); ONBITOB, WIUIIOCTPUPYIOIIUX IMPUMEPHI OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peaklUi (FOpeHHe, peakluu pPa3JIoKEeHUs, COeIUHEHUs);
pacrio3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIINN

Ha UOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramisr 1 ux COCAUMHCHUA

2.1

OO6mass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHre u pu3nvecKkre CBOWCTBa MPOCTHIX
BEIIECTB — TaJloTeHOB. XWMHYECKHE CBOICTBA Ha TMpuUMepe XJjopa
(B3aMMOJICHICTBHE C METa/llaMH, HEMETaUIaMH, IIeI04YaMu). XJIOPOBOAOPO/I.

ConsiHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOyYeHUe, MpuMeHeHue. JleiicTBue




XJIOpa ¥ XJIOPOBOJOPOJA HAa OpraHM3M 4elioBeKa. BakHeline XJIOpUAbl U UX

HaXOXXIACHUEC B ITPUPOAC

2.2

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHA
aTOMOB, XapaKTepHbIE cTeneHn okucieHus. CTpoeHue u GU3NIECKue CBOICTBA
NPOCTBIX BEIIECTB — KHCIOPOJa M CEPbl. AJUIOTPOIHBIC MOIUPHUKAIIMN
KHCJIOpO/a U cepbl. XUMHUYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
du3nveckue W XUMHYECKHE CBOMCTBA. OKCHIBI CEepbl KaK MPEICTaBUTEIN
KUCJIOTHBIX OKCHIIOB. CepHasi KUCIOTa, (U3NYECKHEe M XMMHUYECKHE CBOMCTBA
(oOmme Kak mpencTaBUTENs Kilacca KUCIOT U crenuduueckue). XUMUYSCKHE
peaKIyu, JIeKale B OCHOBE MPOMBIIUICHHOTO CIOC00a MONYYEeHUs CEPHOM
kucinoThl. [lpumenenne. Conu CepHOM KHUCIOTHI, KAYeCTBCHHAs pEaKIMs Ha
cynbdar-uoH. Haxoxmenue cepbl U €€ COCTUHEHUH B MPHPOJE. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOLICH Cpelbl COCNMHEHUSIMH Cepbl (KUCIOTHBIC JOX[IH,

3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €TI0 MPEeI0TBPAILCHUS

2.3

OO6mas xapaxktepuctuka 31aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIE CTETIEHU OKUCIICHHs. A30T, paclpOCTPaHEHUE B IPUPOJIE,
¢dusnyeckue U XuMHUeckue cBoiicrsa. Kpyrosopor azora B nmpuponae. AMMHaAK,
ero ¢u3nyeckue W XMMUYECKHE CBOMICTBa, MoiydeHue u npumeHenue. Cosn
aMMOHUs, nux (1)I/I3I/I‘~I€CKI/IC n XUMHNYECCKHUEC CBOﬁCTBa, IMPUMCHCHUC.
KavecTBeHHas peakiusi Ha MOHbI aMMOHHMs. A30THasi KUCJIOTa, €€ MOIy4YeHue,
du3nUeckue M XHUMHYECKHE CBOWCTBa (0OIlIMe Kak MPeaCcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcmoap30BaHue HUTPATOB U COJEH aMMOHUS B
Ka4yecTBE MMUHEPAJbHBIX yJOOpeHUil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karollen
Cp€abl COCAMHCHUSAMM a30Ta (KI/ICJ'IOTHI)IG JO0XKIH, 3arpA3HCHUC BO3/1yXa, ITOUBEI

1 BOJIOEMOB)

2.4

®ocdop, amtorponnsie Moaudukanuu Gocdopa, puznyeckrue U XMMUYECKHE
cBoiictBa. Oxcug docdopa(V) u dochopnas xkucnora, QuUMUECKUE U
XUMUYECKHE CBOWCTBa, moiydeHue. Mcmonmp3oBanume ¢ochaToB B KauyecTBE

MUHEPATBHBIX YA0OpEHHI

2.5

O6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHUSA. YTJIEpoA, aJIOTPOIHbIE
Mou(pUKaIMK, pPAcIpOCTpaHEHHE B TMpUpoje, (PU3MUEecKHe W XHUMHUYECKHE
cBoiicTBa. Azncop6uus. Kpyrosopor yriepona B mnpupoje. OKCuabl yriepoja,
uxX (U3NYecKue M XMMUYECKHE CBOWCTBA, JCHCTBUE HA JKUBBIE OPraHU3MBI,

MOJIY4YCHHUC U NPUMCHCHUC. OKOJIOTUUECKHE HpOGHeMBI, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumore3a rm0o0ambHOTO MOTEIUICHUS KIMMATa; MMapHUKOBBIN
ahdekr. YrompHas KUCIOTa W €€ CONMU, HX (U3HYECKHE U XUMHUYCCKUE
CBOIiCTBa, mojlyueHHue U npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcmonp3oBanre KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEIBLCKOM XO3SHCTBE

2.6

[lepBoHavasbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHHSIX
yriaepojna (MeTaH, 3TaH, STHJIEH, alleTWUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kuciora). Ix cocraB M xumuueckoe crtpoeHue. [loHsATHE O OMOJOTHYECKH
BRXHBIX BEIECTBAX: XHpax, OCNKax, YIIeBOJaX — WU HMX PO B JKU3HU
yelloBeka. MarepuanbHOEe CIMHCTBO OPraHWYECKUX W HEOPraHUYECKHX

COEqMHEHNN

2.7

Kpemuuii, ero ¢usnyeckue u XHUMUYECKHE CBOMCTBA, IIOJIyY€HUE U
npumenenue. CoenuHeHus KpemHHs B mpupojge. OOmue mnpeacTtaBieHus o0
okcuie kpeMHusI(IV) u kpemHueBoii kucinore. CUIIMKAThl, UX UCIONb30BaHUE B
OBITY, METUIIMHE, IPOMBILIUIEHHOCTH. BajkHelre cTpouTeabHble MaTepHAaIb:
KEepaMUKa, CTEKJO, LIEMEeHT, OeToH, jxene300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPHUAJIOB B HOBCCHHGBHOﬁ KHU3HHU

2.8

XVUMUYECKUH SKCIEPUMEHT: H3Yy4deHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IIPOBEICHHE KAa4eCTBEHHBIX PEaKIHUW Ha XJIOPHUA-
HMOHbl M HaOJIIOJICHHE NPU3HAKOB HUX TMPOTEKaHMs; OMNBITHI, OTpakarollue
¢uznyecKkne U XMMHUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJICHME C O0paslaMu XJIOPUIOB
(rajoreHuI0B); O3HAKOMIIGHME C oOO0pa3liaMu cepbl U €€ COeAUHEHUSIMU
(BO3MOKHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOIIOJCHHE IHpolecca
oOyrauBaHUs caxapa IMOJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHCIOTBHI;
U3y4eHHe XMMUYECKHUX CBOMCTB pa30aBlieHHOW CEPHOM KHCIOTHI, MPOBEJICHUE
KaueCTBEHHOM peakiuu Ha cyab(ar-uoH U HaOMIoJeHHe MpHu3HaKa eé
NPOTEKaHUS; O3HAKOMIIEHHE ¢ (PM3UUYECKUMU CBOMCTBAMH a30Ta, hocdopa u ux
coeIMHEHUN (BO3MOXKHO MHCIIOJNb30BaHHE BHAEOMAaTepuajIoB), oOpaszluaMu
a30THBIX U (HOCcOpPHBIX y10OpeHUI; oTydYeHUe, COOMpaHue, paclo3HaBaHUE U
MU3y4YeHUE CBOMCTB aMMHaKa; MPOBEJCHHWE KAadye€CTBEHHBIX pEaKIMi Ha HOH
aMMOHUS ©  QochaT-MOH U H3Y4YEHHE MPHU3HAKOB MX IPOTEKaHUs,
B3aMMO/ICCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbIO (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPUANIOB); HM3YyUYEHHUE MOJEIEH KPUCTAIUIMUECKUX
pemwéTok anMasa, rpagura, (QyIepeHa; O3HAKOMJIEHHE C  IPOLIECCOM

azcopOLMK pPacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM




NPOTHBOra3a; MOJy4YeHHE, COOMpaHHe, paclo3HaBaHME M HM3yUYCHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJACHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- U
CHJIMKAaT-UOHBbl M H3YyYEHHUE IPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKIMEN CHUIIMKATHOM IPOMBILIUIEHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHbIX

3aJa4 110 TEMC «BaykHele HeMeTallIbl M UX COCIAHUHCHUA»

Mertamisl 1 ux COCAUMHCHUA

3.1

OO011ast XapakTepUCTUKAa XUMUUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nosoxkenus B Ilepuonnueckoir cucreMe XUMHUYECKHX 3ieMeHToB ..
MenneneeBa u ctpoeHus aroMoB. CTpoeHne MeTaiioB. MeTtannudeckas CBs3b U
METAJIMYECKass KpUCTAJUIMUECKass pemeTKa. OJIEKTPOXUMHUYECKUN  psil

HaHpH)KeHI/Iﬁ MCTAJ1lJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0Iue CrocoObl MONTy4eHUS
MeTasuioB. [loHsITHE O KOPPO3UU METAILIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

OBITY U IPOMBIIJIEHHOCTH

3.3

[[lenouynsle MeTasuibl: MonoxeHwe B llepmonnyeckoil cucTteMe XMMHUYECKUX
anementoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJE.
duznyeckue 1 XMMUYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIBI HATpUd W KaJIvsd. HpI/IMeHeHI/Ie IICJIOYHBIX METAJJIOB H HX

COeqUHEHNN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl MarHWd M KaJbLMW:  IIOJIOXKEHHE B
[Iepnoanueckoii cucreme xumudeckux ieMeHToB .M. Menneneesa; crpoenue
UX aTOMOB; HaxoOXIcHHE B mnpuponae. OuU3MUecKMe U XMMHUYECKHE CBOMCTBA
Mar"Hyst M KaJlbIUsd. Baxneimue COCIMHCHUA KaJbIUA (OKCI/IJI, TUOAPOKCHUI,

coin). XKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHuil: nonoxeHue B Ilepronnueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa; CTpOEHHE aTroMa; HaxOXJAeHUE B npupoae. Ouzndeckue u
XUMHUYECKHE CBOMCTBA aFOMHUHHMS. AM(OTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHIA

AJIIOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoi cucreme XumMudeckux snemeHToB J[. M.
MenneneeBa; cTpoeHue aroma; HaxoxaeHue B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBa jxene3a. Okcuiwl, TuApokcuasl u conu xenesza(ll) u

xkene3a(Ill), mx coctas, CBOMCTBA U MOTYUYCHHE

3.7

XUMHYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMi METAJIJIOB U CIUIABOB,

uX (pU3MYECKUMHM CBOWCTBAMH; H3YYEHHUE DPE3YJIbTaTOB KOPPO3UU METAIIOB




(BO3MOKHO HCIIOJIb30BaHHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMOJICCTBUSL OKCHJA KajblMsg M HATpusi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HCCIEAOBAHUE CBOMCTB KECTKOW BOJBI;
mpoliecca TOpPEeHHs Kejle3a B KUCIopoAe (BO3MOXKHO — HMCIOJb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEaKlMii Ha HOHBI
(mMarHusi, Kanblus, anoMuHus, nuHka, skeneza(ll) u xenesa(Ill), memu(Il);
HaOJII0/IEHUE U OMMCAaHUE MPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kaug ¥ Kainblusgd  (BO3MOXKHO  HCIIOJIb30BaHHUE  BHUACOMATEPHUAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS M TUIPOKCHUIA
[IMHKA; PEIlIeHNEe IKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme «BakHeilre MeTaiisl u

HUX COCIUHCHUA»

XHUMHS B OKPYIKAOIIasl cpenia

41

HoBeie maTepuanbsl u TexHonoruu. BeuiectBa U maTepuainbsl B IMOBCEAHEBHOMU
J)KU3HU 4YeJIoBeKa. XUMHUS U 30pOBbe. be3omacHoe MCMNoJb30BAHUE BEIIECTB U
XUMHYECKHX peakiuili B ObiTy. IlepBas momolis Mpu XUMHUYECKHX OKOTax M

OTPAaBJICHHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IpaMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHUe
okpyxatomen cpensl [1/IK. Ponb xumMuu B pemieHnn 3K0J0THYeCKUX MpooIIeM.
[TpupoaHble MCTOYHHUKH YIIIEBOJOPOJOB (Yroisib, MPHUPOJIHBIA ra3, HedTb),

MIPOJIYKTHI UX TIEPEPaOOTKU, UX POJIb B OBITY M MPOMBIIUICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTcpHuaJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, IOJTUMEPHbIE MaTePUAJIbI)




IMPOBEPSIEMBIE HA OI'D 11O XUMHWUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTebHOI
NPOrpaMMbl OCHOBHOT'0 00111ero oopa3oBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O I[I03HABa€MOCTU SIBJIEHUH MPUPOJbI, TOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTYphl M HPAKTHUYECKON
JEeSATEIbHOCTH YeJIOBEKa B YCIOBHMAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAaHHEC MCCTAa XUMUHU CPCAU NPYTIUX CCTCCTBCHHBIX HAYK

12

O HAYYHbIX MCETOJAX IO3HAHUSA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHUSA
XUMHUYCCKHUX peaKHHﬁ; YMCHHUEC HCIIOJBb30BATh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

13

0 cdepax mpodeccHoHATBHON ACSITENIBHOCTH, CBA3AHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMHUYECKOW HAyKH, YTO ITO3BOJUT OOYYAIOIIUMCS pPacCMaTpHUBAThH
XUMHIO Kak cepy cBoeit Oyayiieit mpohecCHoHaTbHOU NeTeTbHOCTH
U c/enaTb OCO3HAHHBIM BHIOOP XMMHM Kak MPO(UIBHOTO IMpenMeTa

MIPH TIEPEeX0/ie Ha YPOBEHb CPETHET0 00I1Iero o0pa3oBaHus

Brmanenue cucreMold XUMWYECKHX 3HAHUM M yMEHHE IPUMEHATh

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpPas BKJIKOYACT:

2.1

BaXXHEHIINEe XWMHYECKHE TTOHATHUS: XHUMHYECKHH DJIEMCHT, aToOM,
MOJIEKYJIA, BEILECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTEJIbHbIE aTOMHAs W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBII
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CpPEeaHssl), XUMHUYEcKas
peakuus, peakUUd COEOUHEHMsS, DPEAKLUH pa3JIOoKEHHUsS, peaKLuu
3aMelIeHMs], peakluu oOMeHa, TermjaoBoH 3((EeKT peakiuu, 3K30- U
AHAOTEPMHUUYECKUE PEAKLIUU, PAaCTBOp, MaccoBas J0JII XMUMHUYECKOTO
3JIEMEHTAa B COEUHEHNH, MacCOBasi JOJIS U MPOLIEHTHAs KOHLEHTPALUS

BCIIICCTBA B paCTBOPC, AAPO aTOMA, 3H€KTp0HHBII71 clioit aToMa, aTOMHas




opbutanb, paadyc aroMma, BaJEHTHOCTb, CTEMEHb OKHUCIICHUS,
XUMHUYECKAs CBS3b, MIEKTPOOTPULATEILHOCTD, ITOJISIPHAS U HENOJIIpHAst
KOBaJCHTHAas  CBS3b, MOHHAs CBsA3b, METAJUIMYECKas  CBs3b,
KpUCTAJITIMYECKasi pemérka (aTOMHas, WOHHAs, MeTaJlJIM4ecKas,
MOJIEKYJISIpHAsi), NOH, KaTUOH, QHHOH, 3JEKTPOJUT U HEIIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JUCCOLMAIMS, pPEaKIWd MOHHOrO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH,  OKUCIHUTEIb U
BOCCTAHOBUTENb, OKUCICHHME U  BOCCTAHOBJICHHME, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PEAKIMH,
CKOpPOCTb XUMHYECKOM peakuuu, Kartaimsatop, I[IJIK, kopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XWMHHU: 3aKOH COXPAaHCHUSA MACCHI,
HepI/IO,Z[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeHﬂeneeBa, 3aKOH IIOCTOsAHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TEOpUHU XUMUHU: ATOMHO-MOJIEKYJIIpHast Teopus, Teopus

BHGKTPOHHTHHGCKOﬁ Jucconuranumn

Biianenne ocHOBaMH XUMHYECKOW IPAMOTHOCTH, BKITFOUAFOILICH:

3.1

YMEHHE NPaBUIIbHO UCIOJIB30BaTh U3YUYEHHBIE BEILIECTBA U MaTepUaIIbl
(B TOM wumclle MUHEpaJibHblE YAOOpEHHs, METalibl M CIUJIaBBl,
HOPOAYKTHl TEepepadOTKU NPUPOJHBIX HCTOYHHMKOB YTIIEBOAOPOIOB
(yrnsi, mpupoAgHOro rasza, HeTH) B OBITY, CEIbCKOM XO3sCTBE, Ha
IPOM3BOJICTBE U NOHMMAaHME 3HAYEHHUs >KUPOB, OEJIKOB, YIJIEBOJIOB
JUIsl OpraHKU3Ma 4eJIoBeKa; yMEHHE MPOTHO3UPOBAThH BIIMSHUE BEILIECTB

H XUMHUUYCCKHUX ITPOHCCCOB Ha OPraHU3M YCJIOBCKAa U OKPYIKAIOMIYHO

IPUPOJIHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHHUAMHU OPYTHUX

y‘-IC6HLIX npeaMETOB

3.3

HaJIMYUe ONbITa pabOoThl C Pa3IUYHBIMU MCTOYHUKAMH HH(OpMarun
[0 XUMHUH (Hay4yHass M Hay4dyHO-TIOMYJSpHAas JUTepaTypa, CIOBapH,

CIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(I)OpMaIII/IIO O BE€HICCTBAX, HX
MMpEeBpalICHUAX n MMPAKTUICCKOM MPUMCHCHUUN )51 YMCHUC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-1'IO3HaBaTCJIBHBIX 3aaad

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHMHOI'O arrmapara ¥ CHMBOJHUYECKOI'O

A3bIKa XUMHH OJI1 COCTAaBJICHHUA q)OpMYJ'I HCOPraHMYCCKUX BCHICCTB,




YPaBHCHMM  XMMHYECKUX  pPEaKkLHUHW;  OCHOBAaMU  XHMMHYECKOMU

HomeHksatypbl (IUPAC u TpuBHaibHON)

YMeHue 0oOBACHATH CBsI3b IOJIOKEHMS 3iieMeHTa B llepumonnyeckoit

CUCTECMC C YHCIOBBIMU XaAPAKTCPUCTHUKAMU CTPOCHHA aATOMOB

5 XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsn sjapa, oOiiee 4Yucio
AJIGKTPOHOB), PACHPEICIICHUEM JJCKTPOHOB IO OSHEPreTUYCCKUM
YPOBHSIM aTOMOB TE€PBBIX TPEX MEPUOIOB, KAIUS U KAJIbITUS
[IpencraBienue O  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paauyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTS),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoid cucreMe (B MalbIX TME€PUOAAX M TJIABHBIX
MOJArPYIMIax) U 3JIEKTPOHHOTO CTPOSHUS aTOMa
7 YMeHue KinaccupuIpoBarh:
7.1 XUMHYECKHE IIEMECHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHUE PEAKITIH
8 YMeHue onpeaensiTh:
81 BaJICHTHOCTh W CTEIICHb OKHCIICHUS XUMHYECKHX DJJIEMCHTOB, 3apsi
' HOHA
8.9 BUJ] XHMHUYECKOW CBSI3M W TUN KPUCTAIUTMYECKON CTPYKTYpPHI B
' COETMHEHHUIX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKMCIIMTENh U BOCCTAHOBUTEIIH
9 YMeHue xapakTepu3oBaTh PU3NYECKUE U XUMUUYECKUE CBOICTBA:
MIPOCTHIX BEMIECTB (KHUCJIOPOJ, O30H, BOJOPO, rpadur, ammas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUM, KalaHWil, MarHHA,
KaJIbIIMH, aJTFOMUHHM, KEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PACTBOPOB (BOJA,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI W THIPOKCHJIBI
92 metaioB [-IIA rpynn, amomunus, meau (II), umnka, xenesa (II u
' 1), okcunpr yrnepoaa (I u 1V), kpemuaus (IV), azora u pocdopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a30THUCTas, a30THasd,
dbocdopHas, yroibHas, KpeMHUEBAsI KUCIOTA M UX COJIH)
9.3 MPOTHO3MPOBaTh M XapaKTepU30BaTh  CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT UX COCTaBa U CTPOCHHA, ITPUMCHCHHUC BCIUICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTbB ITPOTCKaHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B pa3JIMYHBIX YCIIOBHUAX

VYMeHue cocTaBlIsTh MOJICKYJISIPHBIC U HOHHBIC YPaBHCHUA peaKuHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
103 WDUTIOCTPUPYIOIIUX ~ XMMHYECKHE CBOMCTBA HM3YYEHHBIX KIIACCOB
' (Tpyrim) HeOpraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TCHETUYECKYIO B3aHMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCIATH (MIPOBOJUTH PACUEThI):
111 OTHOCHUTEJIGHYIO MOJICKYJISIDHYIO M MOJIIPHYIO MAacChl BEIIIECTB,
' MaCCOBYIO JIOJK0 XUMHUYECKOTO JIEMEHTA B COCTUHCHUH
11.2 MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM I'a30B
114 M0 YpaBHCHHSAM XHMHYECKUX PEaKIHA W HAXOIUTh KOJIUIESCTBO
' BEIECTBa, 00BEM M MAaCCy PEareHTOB WIIH MPOTYKTOB PEaKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAay4YHOro To3HaHus  (HaOIIOIEHHE,
121 HU3MEpeHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU U3YUCHUH BEIICCTB
' XUMHUYECKUX SIBICHUH; yMeHue copMyiaupoBaTh MpodieMy U
MIPEIUIOKUTH IYTH €€ pereHuUs
19 Oe3omacHOi paboOThl C XUMHYECKHMMH BEIIECTBAMHU, XHUMHUYECKOU
' MoCcyA0H U Tab0paTopHBIM 000PYAOBaHHEM
MpaBUjIaMu 0€30MacHOTO OOpaIeHus C BEIECTBAMH, UCTIOIb3yeMbIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKeHUS
123 3I0pPOBbSI U OKPYKAIOIIEH MPHUPOAHON Cpensl; MOHUMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI OMPEICIIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBINCHUS M TPEJOTBPAIICHUS HX BPEIHOTO
BO3JEICTBUS
13 Hannuue mpakTUuecKWX HABBHIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
. U3yUYeHHE M ONMCaHue (PU3NUECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/I‘-ICCKI/IMI/I n XUMHNYCCKUMHU SIBJICHUAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIME IIPU3HAKY ITPOTEKAHUA XUMUYECKUX PEaKLUi

13.2

M3Yy4eHHE CIIOCOO0B pa3ieNieHus cMeceit

13.3

IMOJIY4YEHHUE KHUCIIOpoAa W H3YYCHHE €TI0 CBOﬁCTB; IMOJTY4YCHHUEC
BOOOpPOJa U U3YUYCHHUEC €TI0 CBOﬁCTB; IMOJIYYCHHEC YTJICKHUCIIOIO rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

MPUTOTOBJICHHE PAcCTBOPOB C OMNpeAeiCHHOM MaccoBoW  Aonei

PacTBOPEHHOTO BELIECTBA

135

[IpUMEHEHHE WHAUKATOPOB (;maxmyca, METHUJIOpaHKa u
¢denondranenna) s ONpeAeTeHUs XapaKTepa CpeAbl B PacTBOPAxX

KHCJIOT 1 IJ.[CJ'IO‘ICIZ

13.6

UCCJIEOBAHME U ONUCAaHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; M3YYEHUE B3aUMOJICVCTBUS KUCIIOT C METAIIAMM,
OKCHJAaMU  METauIOB,  PAacTBOPUMBIMM U HEPaCTBOPUMBIMU
OCHOBAaHMSIMH, COJISIMH; I[IOJyYEHUE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOIO MeTajula JpyrMM M3  pacTBOpa  COJIH;
ucciie[oBaHre aM(OTEPHBIX CBONCTB THAPOKCHUIOB AaTIOMUHUS U

OUHKa

13.7

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a4a4 [0 TEMaM: «OCHOBHBIE KIIACCHI
HCOPraHNn4CCKuX COG}IHHCHHﬁ»; «3J’I€K'I”pOJ'II/ITI/IT-I€CKa$I
JAUCCOLIM AL, «BaxkHelnmye HeMeTaaabl M HX COCAUHCHUA,

«Baxxgeinme MeTauIbl U UX COEIUHEHUS))

13.8

XUMHUYECKUE  OKCIEPUMEHTBHI,  WUIIOCTPUPYIOLIUE  MPU3HAKH
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC pPEaKIUd Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HOHBL XJIOPHI-, OpOMUI-,
wonua-, cyiaedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHUOHBI,
TUAPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KalabII¥s, aTFOMUHUS,

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

14

VYMmenue:

14.1

NpeACTaBIIAATE  PE3YyJIbTATBl  SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCiIbCTB, Fpa(l)I/IKOB n Ta6J'II/II_I U BBIBJITH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATh CBS3U MEX/Y pealbHO HAOII01aeMBIMH XUMHYECKUMHU
ABJICHUSIMU U IIPOLIECCAMHU, TPOUCXOAAIIMMHI B MAaKpO- U MUKPOMUDE,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsi BEIICCTB




HEPEYEHDb JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 [IepBoHAYAIbHBIE XUMUYECKHUE TIOHATHS
11 Yucteie BeniectBa u cmecu. CriocoObl pa3zesieHus cMeceit
12 ATOMBI W MOJIEKYJIBl. XUMHUYECKHE 3JeMeHThl. CHMBOJBI XUMHYECKHX
' 371eMeHTOB. [IpocThie U CI10KHBIE BEIIECTBA.
13 Xumnueckast popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3J1eMeHTOB. CTereHb
' OKHCIIEHUS
3aKkOH TIIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHas Macca.
14 OTtHOcuTeNBHAs MOJIEKYJIIpHAs Macca. MaccoBasi 10J11 XUMHUYECKOTO AJIeMEHTa
B COCJIMHEHUU
15 KomnyectBo BemectBa. Mosib. MossipHas Macca. MousspHbIE 00bEM Ta30B.
' B3aumocBs3b KOJIMUECTBa, MAaCChl M YHCJIA CTPYKTYPHBIX €IMHUI BEILIECTBA
16 ®u3nueckue U XUMHYECKHUE SBICHMS. XHUMHUYECKas peakiuss U €€ MPU3HAKH.
' 3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMHUECKUE YPABHEHUS
5 Ilepuonuueckuii 3axkoH u llepuoandeckas cucrteMa XUMHUYECKHUX JIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema XuMHIECKUX demMeHToB J[. 1.
2.1 Menneneesa. [lepuoast u rpynnel. @U3NYECKHUI CMBICIT MTOPSAKOBOIO HOMEpA,
HOMEPOB IMEPUOJIa U TPYMIIBI AJIEMEHTa
Crpoenue aromoB. CoctaB aToOMHBIX snuep. M3orombl. DnektpoHsl. CTpoeHue
2.2 DIIEKTPOHHBIX ~ 000Mouek aTtoMoB TmepBbiXx 20 XMMHUYECKHX DJIEMEHTOB
ITepuoanueckoit cucremsl [[.11. Menneneesa
3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOAOB, Kalus, Kaiublusa (paguyca aTOMOB, OJIIEKTPOOTPHUIIATEIHHOCTH,
2.3 METAJIMYECKMX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIUHEHUH B
COOTBETCTBUU C IIOJIOKEHHUEM »dJeMeHTOB B llepmoamyeckoir cucreme u
CTPOEHUEM MX aTOMOB
3 Crpoenue BeniecTsa
Xumuueckass cBs3b. KoBasieHTHass (TMOJMsipHAs W HETMOJISIpHAsi)  CBSI3b.
3.1 DNEKTPOOTPULIATENIBHOCTh XUMHUYECKHX  3JIeMeHTOB.  MoHHas  CBs3b.

Merannuueckas cBSI3b




3.2

Tunbl KpPUCTAUIMYECKUX  pEmIETOK (aToMHasi, HWOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOICTB BEIIECTBA OT TUIA KPUCTALIMYECKON PEIIETKH M BUJA

XAMHUYECKON CBA3U

Baxuneimme NpEACTAaBUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemeramner m nx

COCAMHECHUS. MeTamisl U UX COCIMHCHUA

41

Knaccudukanms u HOMEHKJIATypa HEOPraHHYECKHMX COCAMHEHHUH: OKCHIOB
(comeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amM(OoTepHBIC) u
HecosieoOpas3ylommye; OCHOBAHWHM (IIET0YM W HEpacCTBOPUMBIE OCHOBAHHSA);
KUCJIOT  (KHCIOPOJACOAEpKAIlMe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEITHUX U KUCIIBIX )

4.2

dusnyeckue MW XUMHYECKHE CBOMCTBa IIPOCTBIX  BCIICCTB-HCMCTAJIJIOB!

BOJIOPOJIa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

duznyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTUA,
HaTpuA, Kajiud, Marovud U KajlbLusl, aJllOMUHUSA, KEIIC3a. BHCKTPOXHMI/I‘ICCKI/IP'I

PAI HAIIPSKEHUN METaJIOB

4.4

dusznyeckue 1 XMMHYSCKHE CBOMCTBA BOAOPOIHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPO/IA, AMMHUAKA

4.5

dusznyeckue U XUMHUYECKHE CBOWCTBAa OKCHIOB Hemetawios: cepsl (IV, VI),
asora(Il, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Tlonydenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumuyeckue cBoiictBa okcuaoB: metamuioB |A—IIA rpynmn, uunka, menu(Il) u

xenesa(ll, 11). [TonydeHne OKCHIOB METAIIIOB

4.7

XUMHUECKUE CBOMCTBAa OCHOBAHUN U aM(OTEpHBIX THAPOKCHIOB (Ha MpUMeEpe
THJIPOKCUIIOB — aTIOMHHMS, Kene3a, LuHKa). [lomyuyeHne oOcHOBaHMM U

aM(OTEPHBIX THAPOKCHUIOB

4.8

OO0me XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XAMHYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOM M a30THOW KHUCIOT.

[Tony4yenue kucnor

49

OO6ure xuMU4ecKrue CBOMCTBa cpeqHux coiiell. [lomyuenue coneit

4.10

HOJ'IyLICHI/IC, CO6I/IpaHI/IC, pacnmo3dHaBaHUC BOAOPOAA, KHCJIOPOJa, aMMMAKa,

YIJICKUCIIOTO r'a3a B J'Ia60paT0pI/II/I

411

[Momyyenne ammmaka, CEpHOM M a30THOW KHUCJIOT B MPOMBINUIEHHOCTH. OOmme

CHOCOOBI MOTYYEHUS] METAJLIOB




4.12

I'enetnueckas cBa3b MCKAY KJIaCCaMH HCOPTraHNYCCKUX COQI[I/IHGHI/Iﬁ

Xumudgeckue pC€aKkunun

5.1

Knaccudukarnust XuMHUYECKHX PeakLUi 0 pa3IndHbIM IIPU3HAKAM: [0 YUCITY U
COCTaBy YYAaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(¢ekTy, Imo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

TennoBoii 3G HeKT XUMUIECKON peakinK, TEPMOXUMUUYECKHE YpaBHEHUSA. DK30-

Y DHJI0TEPMUYECKUE peakIuU. TepMOXUMUYECKHE YPAaBHEHUS

5.3

OKUCIUTEIBHOBOCCTAHOBUTEIbHbBIE PEAKIMU. OKHCIUTEIN U BOCCTAHOBHUTEIM.
[Ipomeccsl  OKMCIEHHMS W BOCCTAHOBICHMS.  OJEKTPOHHBIA  OanaHc

OKHCIINTEIILHOBOCCTAHOBUTEILHOM pCaKknuu

5.4

TeopI/m BHGKTpOHHTquCKOﬁ Jucconnuanuu. KaTI/IOHLI, AHHUOHBI. BJIGKTPOJII/ITLI n

HEOJICKTPOJIMTLI. CuibHbBIE U clTa0bIe QJICKTPOJIUTHI. CreneHb Jucconuanumu

5.5

Peakuuu noHHOTO obMeHa. YciaoBHs IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE M COKPAIEHHBIE HOHHBIE YPAaBHEHHUsI peaKLui

XuMus u OKpYyzKaroias cpeaa

6.1

BemectBa u MaTcprajibl B MOBCEIHEBHOM JKM3HM 4YeloBeka. be3omacHoe
HUCIIOJB30BaHHUEC BCIICCTB W XHMHUYCCKHUX peaKI_II/Iﬁ B J'Ia60paT0pI/II/I 151 6BITy.

HepBaﬁ NoMoIub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXKarolied cpenpl  (KHCIOTHBIE — JIOXKIM,
3arps3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeJOTBPALCHHS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
PELICHUH SKOJIOTMYECKMX MpobieM. YcuileHHe MapHUKOBOTO 3(QeKTa,

paspylieHrue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposa, KpeMHHUSI U UX COCIUHEHUN B
ObITY, MEAWLUHE, TPOMBIIUIEHHOCTH U CelbCKOM xo3siictBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTH UX coelnHeHui. [IoHsATHE 0 KOPPO3HUH METANIIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpuposnHble HMCTOYHUKH YIJIEBOJAOPOAOB (yroyib, MPUPOAHBIA Ta3, HePTh),

MPOIYKTHI X TiepepaboTKku (O€H3HMH), UX POJIb B OBITY U IPOMBIIIUIEHHOCTH

6.5

HepBOHaan'ILHLIC MOHATHS 00 OpTraHUYCCKUX BCIICCTBAX KaK O COCAWHCHUAX
yriepoaa (MeTaH, OTaH, 3THUJICH, aICTHUJICH, 9TAHOJI, INIMICPHUH, YKCYCHAA KI/ICHOTa).
IToHsTHE O OMOJIOTHYECKH BayKHBIX BCIICCTBAX: KHpax, 6em<ax, YriieBoJax — U UxX

POJIHA B JKMU3HU YCTIOBCKA




Pacuyérrr:

7.1 o opMysiaM XUMHYECKHX COCTUHEHUI
1.2 Macchl (MacCcoBOM) JI0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM ypaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYHEHHME
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» Xumus: 8- kiacc: 6a30BbIi YPOBEHb: YUEOHUK; S-€ U3/1aHue,
nepepadotanHoe ["adpuensa O.C., OctpoymoB U.I"., Cnankos C.A.
Axk1monepHoe obmectBo «M3narensctBo «lIpocBerienue»

» Xumust: 9-i1 knacc: 6a30BbIi YPOBEHb: YUCOHUK; 5-€ U3JaHUE,
nepepadotanHoe ["abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://edsoo.ru/mr-himiya/

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HMHTEPHET
bu6unnoreka [JOK

https://lesson.edu.ru/04/08?class=08

https://lesson.edu.ru/04/09?class=09



