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MNOSICHUTEJBHASA 3AIIUCKA

Pabouas mporpamma 1o yueOHOMY IpeaMeTy «XuMHs» (0a30BbIi YPOBEHB)
s obyuarommxess  8-9-x  kimaccoB AHOO — «Axanemuueckass THMHa3Us
«HADEXIA» (mamee cooTBeTcTBeHHO — PaOowas mporpamma, ['umHa3wms)
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMH U C YICTOM:

- ®epnepanbHoro 3akona ot 29.12.2012 No 273-®3 «O06 oOpazoBaHuu B
Poccuiickon @enepaunm»;

- mpukaza MunmnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepxKaeHun Ilopsigka opraHu3anvu M OCYIIECTBICHUS 00pa3oBaTelbHON
JEATeIbHOCTH 1O  OCHOBHBIM  00IIe0Opa3oBaTEIbHBIM  IIporpaMmaM  —
o0Opa3oBaTeNbHBIM IpOrpaMMaM HAuyaJbHOTO OOIIETr0, OCHOBHOTO OOIIEro M
CpeHero o01ero 0opa3oBaHus;

- mnpukaza MunnpocBemenuss Poccum ot 31.05.2021 Ne 287 «OO0
YTBEPXKJICHUH (EeAepaTbHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa
OCHOBHOTO 00111eT0 00pazoBanus» (ganee — DI'OC O00);

- mpukaza Munnpocsemenuss Poccum ot 18.05.2023 Ne 370 «O6
yTBepKIeHun ¢eaepanbHoil 00pa3oBaTebHON MPOrpaMMbl OCHOBHOT'O OOIIETO
oOpa3oBaHUs» C HW3MEHEHHUSIMHU, BHECEHHBIMU TMpUKa3aMu MUHIPOCBEIICHUS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CII 2.4.2.4283-26 «CaHUTapHO-IIUJEMHUOIIOTHYECKUE TpPeOOBaHUS K
OpraHu3alysM BOCHUTAHUS M OOYyYEHUs, OTAbIXa W O3J0POBJICHUS JAeTed U
MOJIOJIEKW», YTBEPKJICHHBIX IMOCTAHOBIICHHEM IJIaBHOIO CAHWTAPHOIO Bpaya OT
02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'uruenuueckrie HOpPMATUBBI M TPeOOBaHUS K
oOecrieueHnt0 0e30MacHOCTH W (Win) Oe3BPEIHOCTH I YeloBeKa (HaKTOpOB
Cpellbl OOMTaHUs», YTBEPKIACHHBIX TOCTAHOBIIEHUEM TJIABHOTO CAHUTApHOTO Bpaya
oT 28.01.2021 Ne 2;

- Konumenumu mnpenojnaBaHus  y4eOHOTO  mpeamera «XUMHS» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaan3yommx
OCHOBHBIE  00111€00pa30oBaTEIbHBIC TMPOTPAMMBI, YTBEPXKIAEHHOW pelIeHUEM
Komnernn Munnpocemennst Poccun (mpotokon ot 03.12.2019 Ne [1K-4BH);

- Konmenuuu 3KOJIOTHYECKOTO 00pa3oBaHMs B CHCTEME  OOIIero
oOpa3oBaHus OJIOOpPEHHOW pemieHueM QeaepatbHOr0 y4eOHO-METOAMYECKOTO
oOBeauHEHUS TI0 001IeMy 00pa3oBaHmIO, TPOTOKOT OT 29.04.2022 Neo 2/22;

- OCHOBHOM  00pa3oBaTeNbHOW  MPOTpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBanus [ uMHa3uy,

- y4eOHOro IJI1aHa OCHOBHOTO 0011ero oopasoBanus [ umHaszuu;

- paboueil nporpamMMbl Bocriutanus [ mumHasuuy;
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- (denepanpHOIl pabodeil mporpaMmMbl OCHOBHOTO OOIIEro oOpa30BaHUS
«Xumus» (6a30BbIN YpoBEHb) i 8-9 KilaccoB 00pa3oBaTeIbHBIX OPraHU3aIUH.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrpPaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPEenoaaBaHusi yaeOHOTo npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XumMuu Oa€T TPEACTABICHHUE O LEJAX, OOIel CcTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Yy4EOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OMNpPEIEseT KOJUYECTBEHHBIE WU
KaueCTBECHHbIC XapaKTePUCTUKHU COJICepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM 00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pesynbTaTam 00y4eHHUs XUMUU Ha YPOBHE IeJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BHJIOB Y4eOHO-IIO3HABATEIbHOW JCATEIBHOCTH OOyYaromerocs II0 OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOU il (OPMUPOBAHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
DPHEPTUM M 00 HBOJIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TiI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el 1 QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
DKCIIEPUMEHTATILHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIWMBIX KaKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YyYaIOIINXCS;
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CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCS.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJIepKaHMsl  y4yeOHOTrO  MpEIMETa, KOTOpPBIM  SIBISIETCS  IEIarorMuecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKH XMMHH Ha ONPeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHE OOYYalOIMMHUCS CHCTEMBI TEPBOHAYATIBHBIX TMOHATHUM XWUMHUU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSITUH
OpTraHUYECKON XUMUHU.

CtpykTypa coiep>kKaHus MpOorpaMMbl IO XMMUU CPOpPMUpPOBaHA HAa OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. CoaepkaHue CKIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHITUNA O XUMUYECKOUN
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XHUMUHU;

— YYE€HHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 DIEKTPOJUTHYECKOW JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJTYUYE€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITIONHSS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKOW COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJaM TO3HaHWs B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaIMi MUpy»,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIaccy.

[Ipy w3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENPHOCTH YEJIOBEKA W KAaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XUMUYECKUX
3HAHUW — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HayKd, B
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OpUOOLIEHMM K HAyYHbIM METOJaM I[IO3HAHMS NIPU HW3YYEHUM BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI BAXKHOE
3HAauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHMsI Ha CHCTEMaTHYECKOe MpUOOIIECHHUE
oOyyarolmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPUOOPETEHUIO O0YyYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUHW OOBSICHATP U OLEHUBATH SIBICHUSA
OKPYAIOIEr0o MHPA, MCHOJIb3Ysl 3HAHUS W OMNbBIT, NOJyYECHHBIE NPH H3y4YCHHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU IEATENBHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOMMXCA T'YMAHUCTUYECKUX OTHOILECHHUM,
NOHMMAHUS LEHHOCTH XUMHUYECKMX 3HAHUW [UIsl BBIPAOOTKH HKOJIOTMYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAKOIIEHU IPUPOIHOUN CPELBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHMTAHUID HAa OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUS XHMHM Ha YpOBHE
OCHOBHOTI0 00111€er0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. Du3nMyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BelecTB. [loHsiTHE O MeTOfax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢dopmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JIJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAs MOJIKYJISIpHAs Macca. MaccoBasi oS XUMHYECKOTO 3JIEMEHTA B
COCTUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX eIUHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTMHECHU.

du3nyeckre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsSI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHusa. Kiaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOpAaTOPUU H
npuéMaMu oOpalieHusl ¢ JJabopaTOPHBIM 00OPYIOBAaHHEM, U3yUYEeHUE U OMHCAHHE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJCHUE
busnueckux (MIaBJICHUE BOCKAa, TasHUE JbjJa, pPACTUPAHHE caxapa B CTYIIKE,
KHTICHUEC W KOHJCHCAIMS BOJBI) U XMMHUYCCKUX (TOpEHHE CBEUH, NMPOKAITMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KUCIOTON) SIBJICHHUH, HAOMIOACHUE U
ONMCAaHWE TPU3HAKOB IMPOTCKAHWS XWMHUYCECKHX peaklui (pasjioKeHHE caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMo eiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3yYEeHHE CMOCOOOB pa3eNieHHss CMECei: C TOMOINBI0 MarHuTa, (QUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBApESHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXpaHEHWsI MAacChl, CO3JaHHE MOJIETICH MOJICKYJI
(IrapocTepKHEBBIX ).

Baxkuenuue npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. HaxoknmeHuwe kucimopoma B TpupoAe, (U3UYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoObI
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MOJIyYCHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporiHas MoAuUKaIs KUCcIopoaa.

TernoBoit »hdEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHHE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT W mpoctoe BemiecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxy4yeHust. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Thl M0 XUMUUYECKUM YPAaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YelioBeKa. KpyroBopoT BOAbBI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yroiiue  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyrone. Homenknarypa okcuaoB. Dusnyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [loyueHnne okcuaos.

OcHoBanus. Knaccudukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lonydeHnue KUCIOoT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
Ilonydenue comen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuu IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COIEPKaHUs KUCIOpOoAa B BO3AYyX€, MOJyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpailleHus TopeHus (Mo)kapa), O3HaKOMJIEHHE C O0Opa3laMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YEeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOMIOJACHUE OOpA3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
pa3IM4YHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



uccieoBaHe OoO0pa3lOB  HEOPraHMYECKUX BELIECTB PAa3IUYHBIX  KJIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeETaulaMH, pPEaKkUMi HEUTPAIN3ALNH, ITOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
DKCIEPUMEHTAJBHBIX 33/1ad MO0 TeMe «BakHelllne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHue aToMoB. XUMHYECKas CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTEJIbHbBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEPHBIE OKCUIBI
Y TUJIPOKCUBI.

[lepnognueckuii 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuomHas u  JJIMHHONEpPUOAHAs  (OPMBI
ITepronnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuonasl
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYNIbI 2JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUSA paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYNIIaM U IEPUOLAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB A Pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — y4y€HbIM U
rpaXJaHMH.

Xumudeckas CBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpouieccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuiui IKCnepumenm:

U3y4eHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA ILIMHKA C PACTBOPAMM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHN).

Mestcnpeomemmnuie ceasu
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Peanmusanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 8 Kilacce
OCYILECTBIISICTCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX
IOHATUH, TaK W NOHATHUH, SIBJISIOIINXCS CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, KiIaccU(UKaIMsa, M[EePUOJUYHOCTb, HAONIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

®dusnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKHUM 3apsJl, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1b1, ConHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XuMHYecKasi peakius

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHWUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kaiaus, KAJIbLUA W HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM DJJIeMEHTOB B llepmonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBI XWMHYECKOW CBSA3U. THIIBI KPUCTAILIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukauus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJJacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuYeckux peakuuid Mo pa3audyHbIM MpU3HAKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U SHIAOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonsTue o xumMuueckoM paBHOBeCcUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKONW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCAUTENBPHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  AJIEKTPOHHBIM  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI
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OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUMH C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMeHa. Y CJI0OBUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconnanyu. KauectBeHHble peakiny Ha HOHBL. [IOHATHE O TMAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAILNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEHIECTB
(xopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHUS PA3JIUYHBIX (DAKTOPOB, MCCIENOBAHUE BJIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKU  TPOTEKAHMS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcangka, BBIJCICHHE Ta3a, O00pa3oBaHUE BOJIbI), OIbBITOB,
WJUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbI0O KAUYECTBEHHBIX pEAaKIUMd Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemera/uibl M UX COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajOreHoB. XWMHYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTa/llaMH, WIesJo4amMu). XJIOPOBOIAOPOI.
ConsiHast KucCIoTa, XMMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMEHeHUe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIHMEe XJIOpPUIbI U UX
HaXOXJCHHUE B IPUPOJIE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHusi. CTpoeHue M (pu3myeckue CBOICTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENINM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MpEACTaBUTENSl Kjacca KHCIOT W cheuuduyeckue). XHUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUs! CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAs! PEaKIIUs Ha
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cynbdar-uoH. HaxoxneHue cepbl u €€ COCIUHEHHH B MPHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31eMeHTOB VA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHBIE CTETMCHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPHUPO/IE,
bu3nyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJydyeHue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUe U XMMUYECKHE CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJydeHHe, (QU3MYCCKHUE U XHUMHYCCKUE
cBOMcTBa (0OIIME KaK TMPEJICTaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHUHEpaIbHBIX
yao0peHuil. XuMrU4ecKoe 3arps3HeHUE OKPYIKAIOIIeH Cpellbl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Mogudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3MdecKue U XUMUUECKHUE CBOMCTRA,
nosyyenue. Mcnonas3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOITHBIC
MOAM(UKAIIMK, PACIPOCTPaHCHUE B TpHUpojae, (DHU3WYECKHEe W XHUMHYECKHUE
cBoiicTBa. Ancop6Omus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KiUMara, MNapHUKOBBIM
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHUe W mnpuMeHeHne. KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHaYabHBIE TTOHATHSA 00 OPraHWYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, ITAHO, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupogHbie HMCTOYHWKU YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOAYKThI WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KHUpaX, Oelkax, yriieBojax — U X
polu B OKM3HM dYellOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, MOJY4YCHHE U
npumeHenue. CoenuHeHHs KpemHHUsT B mpupoae. OOmme mnpenacraBieHus o0
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHalibl: KepaMuKa,
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CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3Yy4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBIThI, OTpa)kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpazmamMu  ceppl U €€  CcOoeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BAHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUs caxapa IoJ| JehCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha CyJbdaT-
MOH W HaOJIOJICHWE MpHU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMH a3oTra, (ochopa M HX COETMHEHHH (BO3MOMKHO HCIIOIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE€ U M3yYCHHE CBOMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHMUsI, B3AMMOJIECMCTBAE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHue Mozenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM TPOTHBOTras3a, MojydyeHue, coOupanue, pacro3HaBaHUE M U3y4UeHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIM Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMENH CUIMKATHON MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSD.

MeTaiibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKAa XMMUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauIoB. MeTtalnyeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pelmi€Tka.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl ToyueHuss MeTauioB. [loHATHE O KOppo3WHM METAJIOB, OCHOBHBIC
CrocOOBI 3amUThl UX OT Kopposuu. CrutaBel (CTasib, YyTYH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemeHnToB JI. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B MIPUPO/E.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe HaTpus U kanus). OKCUIbl U
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TUAPOKCHUIIBI HAaTpus W Kanusd. [IpuMeHeHue WIeNOYHBIX METALUIOB W UX
COEJIMHEHUM.

[Ilemo4HO3EMENBHBIE METAJUIBI  MarHMi W KaJIbLMW: IIOJIOKEHUE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
UX aTOMOB, HaXoXJeHue B npupoze. Gusnveckne 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanplusg. BaxkHeilmmMe coenuHeHUs KaubLMs (OKCUA, THIPOKCHI, COJH).
JXKécTkocTb BOJBI U CIOCOOBI €€ yCTPAHEHMUS.

AnroMHUHMIL: TI0JI0’KEeHME B lleproaudeckoil cucTeMe XUMUYECKUX 2JIEMEHTOB
J. . Menneneesa, cTpoeHHE aToMa, HaXOXKICHHE B mnpupone. Pusznueckue u
XUMUYECKHE CBOMCTBA allOMUHHSI. AMQPOTEpPHBbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIFOMUHUS.

Kenezo: nonoxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX dJIEMEHTOB /.
N. MeHnneneeBa, CTpOEGHHE aroMa, HAaxXOXAeHHWe B npupoae. dusnueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCubl, rTuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME C o00pa3llaMM METalIOB M CIUIaBOB, HUX (PU3NYECKUMHU
CBOMCTBAMH, M3yYEHHE  PpE3YyJIbTaTOB KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KAJIbIMSA W HaTpUsl C BOJAOM (BO3MOYKHO MCIOJB30BAHME BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BOBMOXKHO  HCIIOJIb30BaHHWE  BUIEOMATEPHUANIOB), MNPU3HAKOB  MPOTEKaHUs
KAUECTBEHHBIX PEAKIM Ha MOHBI: MarHusi, KaJblMs, aJlOMHUHHUS, LIUHKA, Keye3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IUIAMEHH HWOHAMM HATpHsl, Kajlusd U KaiblMs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTIOMUHUS
U TUPOKCUJIA LIMHKA, pEIEHUE SKCIIEPUMEHTANIbHBIX 3aa4 1o TeMe «Baxueiime
METaJUIbl U UX COCAUHEHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemecTtBsa m Marepuaibl B ITOBCEIHEBHOM KW3HM YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. [lepBas momoins npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XHUMHUECKOE 3arps3HEHHE OKpYyXKarolleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIEHTpalus BemiecTs, nainee — [1/IK). Ponb xuMuu B pemieHun 3KOJIOrMYeCKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3yd4eHue o0pasloB MaTepuaioB (CTEKJO, CIUIABbI METAJJIOB, MMOJIMMEpHBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu
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Peanmusanuss MeXNpeIMETHBIX CBs3€W IpU W3YYEHHMM XMMHM B 9 Kiacce
OCYILECTBIISICTCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX
IOHATUH, TAK W IOHITHUM, SBISIOIUXCSI CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIH (DaKT, TMIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, ITaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D>JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsisl, MPOBOJHHKH,
NOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIWYUHBI, €AMHUIBI U3MEPEHMS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
y100peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
M0JIE3HBIE UCKOIAeMbI€, TOIIIUBO, BOAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yJbTaTbl OCBOEHHS IPOrpPaMMbl OCHOBHOIO OOIIETo
o0Opa3oBaHMsl JOCTUTAIOTCS B XOA€ OOyYeHUsT XMMUU B €IUHCTBE y4eOHOU U
BOCIIUTATEIIBHOMN EATEIIBHOCTU B COOTBETCTBUU C TPAIAULIMOHHBIMU POCCUNCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIM3ALMN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUWd U
pacIIMpEHNE ONbITa ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIECHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAyYHOMY HACIEAUIO, NOHUMAHMs 3HAYECHUS XUMHUUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTpOICTBE MHpa U OOIECTBA;

2) rpaskKAaHCKOT0 BOCTIUTAHMUS:

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
JeSITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU IpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4YeOHOM JeSITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH U COCTaBJISIOLINE
OCHOBY Ul TOHMMAHUS CYIIHOCTH HAYyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
IIPUPOJIHOMU CPENOH, O POJIM XUMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA I0JIy4YECHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOAuMbIEe IJii OOBSCHEHUS HAOIIOAaeMbIX IPOLIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KyJIbTYypbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIpPaBOYHOU
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JUTEPATypOi, MOOCTYHNHBIMH TEXHHUYECKUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpEeC K OOYUYEHHIO U TO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcaMO0Opa3oBaHUIO, TMPOEKTHOW U  HMCCIEJOBATEIbCKOM
JIESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M ypOBHS OOydeHHUS B
JaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJIbTYPHI 310POBb:

OCO3HAHME IICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs1, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJICHUSI TpaBUil OE30MACHOCTH TpU  OOpallleHHuH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO Tpodecchil U TpyJa pa3auyHoro poaa,
YBAKEHUE K TPYLy M PE3yJbTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VHIMBHUIYaJIIbHON TPAEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCHEemHo! NpodecCUOHATBbHON AESATENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
JKA3HU Ha 3eMJI€, OCHOBE €€ CyIIECTBOBAHHUSI, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHHE IEHHOCTU COOJIOJCHHUS
npaBuJ O€30MMaCHOTO MOBEACHUS MpU padOTe ¢ BEUIECTBAMHU, & TAKKE B CUTyalUsIX,
YIPOXKAKOIIMNX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUU, IJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSL  DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX TPOoOJIeM M MyTeW MX pelieHHs] MOCPEACTBOM METOAOB XHMHUH,
DKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOU U COLMAIIBHOMN IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYMMBIE IS
dbopMUpOBaHHA MHPOBO33PEHUS OOIIEHAYYHBIE TMOHATHS (3aKOH, TeOopus,
IPUHLMII, TUIIOTE3a, PaKT, cucTeMa, MPOIECcC, IKCIEPUMEHT U JAPYTroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUUN M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHUE O IEJIOCTHOU



18

HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPhIE OOeclneurnBalOT (QopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOMN
NEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IMPU OCBOCHUU
3HAHWI: PACKphIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MIPU3HAKHN, yCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHATHSIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJICIBHBIX ()aKTOB M SIBICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX PEaAKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICTyKTUBHBIC, IO aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHHE TPUMEHSTh B TIPOIECCE TO3HAHWUA TOHATHS (MIPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIETH, UCIIOJIb3yEeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJ JJIEMEHTa), XUMHU4eckas (opMysna W ypaBHEHUE
XUMHUUYECKON peakiy — MpU PEIICHUH Y4eOHO-TIO3HABATENbHbBIX 3aj/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIHA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUX.

Ba3oBble uccienoBarejbckue 1eHCTBUSA .

YMEHHUE HCIOIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI i (OPMHUPOBAHUS THUIOTE3BI TI0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CYKICHU;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU M TMPOBEIACHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTar, (OPMYIHUPOBATH 0O0OIICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TIOTyIaeMyt0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJIIpHAs ~ JUTEpaTypa XUMHUYECKOTO COJEpX aHUS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHeTa), KpPUTUYECKHU OIIEHUBATH MPOTUBOPEUHMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;
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YMEHUE NPUMEHATh Pa3jIu4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX JJi BBIMOJHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PAa3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (DOpMyY TpeacTaBieHus: UHPOpMaUu U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
MCCJIEI0OBATENBCKONW JEATEIbHOCTH MH(MOPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKAaTHBHBIE YHMBeEpPCaJbHbIe YueOHbIe NeiiCTBHA:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJe Juajora W (WIM) JIUCKYCCHUH) TIO
CymiectBy  oOcykaaemMol  TeMbl, (POPMYIHPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATH  IOJYYEHHBIE  pE3yJbTaThbl  I[O3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeNlaTh MPE3EHTALUI0
pE3yIbTATOB BBINOJHEHUS XMMHUYECKOTO IKCIIEpUMEHTa (J1a00paTOpHOro OMbITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMEHHsSI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HMKAIOIIMX TpoOJeM Ha OCHOBE y4y€Ta OOILIMX HHTEPECOB M COTJIACOBAHUS
no3uuuid (o0cyxkaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOPAHHALIMS
COBMECTHBIX JCHCTBUHM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJIHEHHOM paboThl U JpyTHE).

PerynsiTuBHbIE YHMBeEpCcaJbHbIe Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEATh LU JACSITeNbHOCTH, IUIAaHUPOBATD,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusl y9eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJSATh WIH KOPPEKTHUPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUN C YUYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO PE3yJIbTaTa 3asBJIICHHOM LEIH, YMEHHE
MCITI0JI30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbLHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepalnbHONM pabodei mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CHOCOOBI
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JNeucTBUM, cnenuduueckue g OpeAMETHONM obnactu  «XUMHUS», BB
JEATEIBHOCTH MO  IMOJYYEHUI0O HOBOIO 3HAaHWs, €ro  HWHTEpIPETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xoHiy o0yuenus B 8 kiiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ, KHUCJIOTA, OCHOBAHHE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIVHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEAKIUU 3aMELICHUs, PEaKIUU
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P(EKT peakium,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAaccoBas JOJsl BEIECTBa
(mpolLieHTHAs! KOHIIEHTPAIls) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSTH 3TU OHATHS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XHUMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJeHHsS (opmyl
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IIPUHAJIEKHOCTD BEIIECTB K OIPEACIEHHOMY KJIACCy COCAUHEHUN I10
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnoJjioxkeHus B Ileproanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BELIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHAa ABOTraapo;

e ONUCBHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», maneie u
OonblliMe TEPUOAbl, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa Xxumuueckux saemeHtoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IIee YUCIIO 3JEKTPOHOB
U pacrpeeieHue UX Mo JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B PEaKIuu
BEIIECTB, [0 TETJIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONKMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYy€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECCKUX TIPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO »3JIEMEHTa 10 (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaIHU3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMATHU3aIuio, KJIacCU(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3e — JUISI M3YyYCHHUS CBOWCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTECCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeoOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOoN U
Ja00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUI0O U COOMpAHUIO
ra3zoo0pa3HBIX BEMIECTB (BOMOpOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIECTBA,
IJIAHUPOBAaTh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB LIEJNOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K kxoniy oOydenus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUN: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BENIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTENEHBb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBs3b, TEIUIOBOU ekt
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, KaTaau3aTop, XWMHYECKOE€ paBHOBecHe, OOpaTUMbIE W
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HEOOpaTUMbIE PEaKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIC PEaKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpHUCTAUIMYECKas pEHETKa, KOPpPO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHtpanus [TJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUII COCTaBJICHHUS (HOPMYyT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBA3M (KOBAJECHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsi/l MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbichn Ilepuogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
TabnnuHyto (opmy Ilepuonnueckoil cucTeMbl XMMHUYECKHUX 3JEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)y U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B NEPUOJUYECKON Taldimune, ¢
YUCJIOBBIMUA  XApAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsia  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpesieieHue HMX IO 3JEKTPOHHBIM CJOSIM), OOBSACHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB 3JIEMEHTOB M MX COEJIMHEHHI B
npenesiax MaJlbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YUYETOM CTPOCHUS UX
aTOMOB;

KJacCu(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B PEaKIUu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 U3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
NpuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMAMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUA HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIUi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 1o ¢dopMyIe
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

cOoONIOJaTh  MpaBUja  MOJIb30BAHUS  XMMHUYECKOW  MMOCYyJAOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKe IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHaKa U YTIIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIUM, TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapoonar-, ¢ocdar-, cuiamkar-, cyibdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIEATeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMATU3alMI0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€d — IS M3YYCHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM U
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoaundecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KonTposbHbie IIpakTHYeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
XuMusg — BakHas 00/1aCcTh
11 ©CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU JIESITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBEKa
BemecTBa u XumMuieckue bubmuoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pasnen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellECTB
Bosnyx. Kucnopon. Ilonstue bubmuoteka [IOK
2.1 6
00 okcuaax https://m.edso0.ru/7f41837c
59 Bonopoa. ITonstue o kuciorax 3 1 bubmmnoreka HOK
' U COJISX https://m.edso0o.ru/7f41837c
Bopna. PactBopsl. [lonsitue 06 bu6nmorexa LIOK
2.3 5 1 1
OCHOBAHHUAX https://m.edsoo.ru/7f41837c
O
54 CHOBHBIC KJIACChI 1 1 1 bubnunorexa LIOK

HCOPTaHUYCCKUX CO€OUHEHUI

Hroro mo pazueny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIE PeaKIuH



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
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[lepuoauueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubnuoreka [JOK
XUMHUYECKUX 3eMeHToB /. W. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b. BuGmorexa [IOK

3.2 ORHCIHTEILHO- 8 2 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC PCAKIITUN

bubnuoreka [{OK
Hroro no pasneny 15 https://m.edsoc%.[ ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
OBIEE KOJIMYECTBO YACOB I10 68 5

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumMeHoBaHue pa3/iejioB U TeM uugpoBbie
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnnoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHUS
51 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuorteka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa LOK
' PyHsL. P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.3 aneMeHTOB VA-rpymmebl. A30T, pochop u ux 7 1 brbmmorexa LTOK
' PYEIHL. ’ p https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX 6 OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nomorexa L

erMHI/Iﬁ 1 UX COCIUHECHU S

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
https://m.edsoo.ru/7f41a636
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Hroro no pazneny 25
Pa3znea 3. MeTa/yibI M MX COeIUHEHUS
bu6nmoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edsoo.ru/7f41a636
. bubnuoreka [JOK
2 B 1
3 QKHEHUIINEe METAIBL U UX COEAUHEHNS 6 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 Bubmiorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHoOC Bpems 3 bubmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
1 [Ipenmer xumuu. Ponap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 I1 ax TO3HAHMS B XUMHH 1 bubmorexa LHOK
OIUITHE O METOA https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
4 UucTteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 11)3 armireekat pa O;;Ha DM 1 bubnuoreka [IOK
(«FasfciIeHie cuece . bumepe https://m.edsoo.ru/ff0d28c8
OYHMCTKHU OBapEHHOM COJIN)»
bu6mmoreka [JOK
6 ATOMEI H MOTICKYJIb! 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmnoreka [JOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 1 HLIe B Ba 1 bu6mmorexa [IOK
POCTBIC H CHOMTIRIC Betiec https://m.edsoo.ru/ff0d2a6c
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nomoreka I

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
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3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

1 X .B
0 mmrieckas popmya. Basentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBIICHUS. bubnuorexa [JOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs NPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PEAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHAMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus Konm4yecTBa, Macchl
17 BEIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [OK
n . P https://m.edso0.ru/ff0d5708
peakuui
Knaccudukanmst XuMuueckux peakimia
18 (coenrHEHMUSI, PA3ITOKEHHS bubmmorexa [OK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIuKIoneauct. O000mEeHne 1 bubmmorexa LOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel mo reme 1 bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnnorexa [JOK

Bo3ayxa. Kucinopoa — sanemMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuoreka [JOK

22 KHCIIOPOJA (PCAKIIHH OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsI MOTy4eHHS KHCIIOPO/ia B
23 nabopaTopuu ¥ MPOMBINIIICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, OHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIAIX
TornuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3]lyXa, CIIOCOOBI €r0 bubmmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITony4yenue u coOupaHue KHCIOpoaa bubmmorexa [JOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE €ro CBOMCTB)
97 Bonmopon — anemeHT u mpocToe bubnnorexka [JOK
BelecTso. Haxoxxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
08 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
Bojtopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHe 0 KMCTOTAX U COJIAX bubmmorexa [JOK
https://m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
[TpakTuueckas pabora Ne 4 mo Teme
P P bu6mmorexa [IOK
31 «[lomyuenue u cobupanue Bo10poJa,

HU3YYCHUC CTO CBOICTB)

https://m.edsoo.ru/ff0d4f42
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Mosipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma, KOJIMYecTBa
33 BEIIECTBA ra3a o €ro N3BECTHOM bubmorexa LOK
0 MY https://m.eds00.ru/ffod55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienus 00bEMOB ra3oB IO
34 aBHEHHUIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa LIOK
yp . peart B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnmnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacwimeHnnbsre
37 M HEHACHI peHHLII;) acTBOpEL. MaccoBas bubmorexa HOK
Hl p ppL. https://m.edsoo.ru/ff0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «ITpuroroBiieHnEe pacCTBOPOB C bubnuotexa [JOK
ONpeAeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padora Ne2 o teme 1 bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KaccupUKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue nu XuMHYECKHUE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBII) o ‘{)eHI/ISI XI/IMI/I‘{ZSKI/IC bubmmorexa [JOK
y Y ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
48 I'eneTnyeckas cBA3b MEXKAY Kilaccamu bubnnorexa [HOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0meHre u cucTeMaTr3aIs 3HaHHK
- t https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChl HEOPTaHUUECKUX 1 bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHYECKHUX 31eMEHTOB. [loHsiTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XHMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
b K
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nommorexa [O

https://m.edsoo.ru/00ada52c
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Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [leprnoanaeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexa [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBubliil ypok. O000IICHHE 1
58 CI/ICTEMaTI/I?,ZpI/ISI 3HaHH;IH / 1 bubmorexa [JOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHas pabota
KonTtponbHas pabota Ne4 o reme
59 «CtpoeHre aToMa. XUMHUYECKAs CBSA3hY 1 bubmorexa [JOK
P . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XHUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 41
ORHT XHMITICCKAT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nosnsipHas XUMHUYECKast bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCIICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bu6mmoreka [IOK
66 O 1
KHCIHTEIH | BOCCTAaHOBHTEIH https://m.edso0.ru/00adb076
PesepBHbIil ypok. O000IIeHHE 1
P 7P 1Jl bu6mmoreka [IOK
67 CUCTEMATHU3AalN 3HAHUH I10 TEME 1
https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMHAYECKas CBS3bY
68 PesepBHrlit ypok. O6o01eHue u 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68 5

[NPOT'PAMME
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9 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE

Ne Hara nugposbIe

Tema ypoka Kontpoabubie IIpakTuueckue op
n/n Bcero u3ydyeHusi  odpa3oBaTeJIbHbIE

padoThbI padoThI
pecypcsl

[Iepnonrueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnnorexa [HOK
XUMUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xumMuueckoil CBSI3U U THUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas pabora Nel no teme

5 «IToBTOpeHue u yriayoieHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca»

6 Knaccudukamms XumMmudaeckux 1 bubnunoreka [JOK
PEAKUHI MO pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsTHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 bubnmorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIMIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [IOK
8 @DaKTOpPHI, BIUAIONINE HA CKOPOCTh 1

XHUMHYECKOM PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



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

36

XUMHUYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKOU
10 ncconuarmy. CUIbHEIE U c1a0ble bubnmorera [IOK
a 1A https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HNoHHbIe ypaBHEHUS PEAKIIUN Bubmorexa ITOK
yp peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIIHI
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pedt o https://m.edsoo.ru/00add8h2
AIIEKTPOJIMTUICCKOU TUCCOITUAITTT
14 ITonsiTHE O THAPOIN3E COJIEH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perrenye dKCIepuMEeHTAILHBIX bubmmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbHnas pabora Ne2 o teme
17 «DIIEKTPOJIMTUYECKAS TUCCOIIMAINAS 1 bubmmorexa LIOK
p g HHATUL https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/III;I/III/I'-IGCKI;Ie CBF(;fICTBa Ha IpuMepe bubnmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHas KMCIIOTa, bub6nuorexa [IOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYyUCHHE,

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

MIPUMEHEHUE
[TpakTuueckas padota Ne 2 o Teme
20 «IlonyuyeHue coNTHON KUCIOTHI bubmmorexa LIOK
d . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Brruncnenus o ypaBHEHUSIM
21 XUMWYECKUX PEAKLIUNA, €CII OOUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTtponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl 1 €€ coeIMHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoj1, CTpOEHHUE, bubnuorexa [JOK
buznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyecKkue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIyYEHUS] CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaoIIeH cpe/ibl COeAUHEHUSIMU
cepbl
97 Brraucienne MaccoBOU JTI0IH BEIXOJA bu6mmorexa [IOK
MPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA 3JIEMEHTOB bub6nuorexa [IOK
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VA-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupoze, GU3NIecKue u
XMMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckue u

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

bu6mmoreka [IOK

29 XUMUYECKHE CBOMCTBA, IMOJTYyYCHUE U
> O https://m.eds00.ru/00adf004
pUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «[lonyueHne amMmMHaKa, U3y4eHHE ero bubmmorexa LIOK
_ y - 13y https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnuorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
AMMOHHS B KQUeCTBE MUHEPATHHBIX
32 oOpeHmit. XUMUYECKOe bubmmorexa [JOK
yAobp ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u
33 @ocgo pHa$1 KI/ICJ'I(fTa (b(pI/II)sn(qe)CKHe u bubmorexa HOK
P . https://m.edso00.ru/00adf68a
XUMHUYECKHE CBONCTBA, TOTYICHHE
Hcnonb3oBanue GocdaTos B
34 KauyeCcTBE MHUHEPAIbHBIX YA0OpEHUH. bubnunorexa [JOK
3arpsi3HEeHUE IPUPOAHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E))z[e gmﬂzecéle 1 XUMUYECKHUE bubmmorexa [JOK
PEPOJE, https://m.eds00.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraeposa, ux Gpu3ndeckue u bubmuotexa [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE TIPOOIIEMBI,
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)

37 YronbHas KUCIOTa U €€ Coln bubmorexa LHOK
https://m.eds00.ru/00ae006¢c
[TpaxTuueckas padota Ne 4 o Teme

38 "I[Tomy4yeHue yriieKucioro rasa. bubnunoreka [HOK
KadectBennas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe MOHATHS 00
39 OpPraHWYECKHUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoaa
40 KpemHuuii u ero coequHeHus bubnmorexa LOK
https://m.edso00.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«BaxHuenne HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
KonTpoasHnas padora Ne3 no teme

42 «Baxnele HeMeTaubl U UX 1 bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COETMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
AJIEMEHTOB — METAJIIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTaJllInYeCcKas KpUCTaUINYeCKast https://m.edso0o.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBA
METaJIOB

44 XUMHYECKHE CBOMCTBA METAJITIOB. bu6mmoreka [IOK

DNEKTPOXUMHUYECKHUH psifl

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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HaprI)KeHI/Iﬁ METAalJIOB

OO61me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 ABHEHUSIM XHUMHUYECKUX PEaKIi buGnnorexa LIOK
P oA, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 [TousATHE O KOPPO3UU METAIUIOB Bubmaorexa ITOK
PP https://m.edso00.ru/00ael1278
bubmuorexa [JOK
47
IHenoumpie MeTanbl https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coe fHHEHUA Kb bubmaorexa [IOK
a 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTPAaHEHUS https://m.edso0.ru/00ae1886
[Ipaktrueckas padora Ne 6 1o Teme
53 "}IlzéCTKOCTB BOpLI 1 METOJIBI €€ bubmmorexa [TOK
| A A https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ael1d86

OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3 AL
3HaHUH’
[IpakTuueckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«Baxnenme MeTaJJIbl U UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS
Brrancnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
60 peareHToB /1aH B H30bITKE WIH bubnnorexa [HOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOTyKTa
peaxkiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHHH
Konrtponsnas padora Ne4 o teme
62 «BakHeWIe MeTayuTbl U HX 1
COCTMHECHUS
63 BemectBa u matepuansl B bu6mmoreka [JOK
IIOBCETHEBHOM KU3HU YEJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuotexa [JOK
OKPYXaroIIEeH Cpeabl https://m.edso00.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6001eHne 1 bubmmoreka [IOK

cHCTeMaTHU3alus 3HaHU!

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



https://m.edsoo.ru/00ae1d86
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
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67 PesepBHbIil ypok. O6001IeHNE 1 1 bubnunoreka [HOK
cucTeMaru3anus 3HaHUM https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O6001IeHEe U 1 bubnmoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEGOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOHN ITPOT'PAMMBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTaTa

1

11

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA»

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHUM: aTOM,
MOJIEKYJ1a, XUMHUYECKHM DJIEMEHT, NPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAas), BAJIEHTHOCTD,
OTHOCHUTENIbHAsE aTOMHasi M MOJIEKyJIsIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JI1 XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUUH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, peakuu OoOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLnHu, TEIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs ) B PaCTBOPE

1.2

13

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MIOHATHH H
MMPUMCHATH 3TU IMMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaLL[eHHf/'I

HCIIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

1.5

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOIr0O Y4YC€HHA, 3aKOHa

ABoraapo

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COCAUMHECHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHUE PEaKIUH (10 YHUCIy U COCTaBY

YYacCTBYIOLIMX B PEaKIUH BELIECTB, M0 TEIJIOBOMY PQEKTY)

1.7

BBIUUCJIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO W MOJIAPHYHO MacCChl

BE€IICCTB
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1.8

BBIUYUCJIATHE MACCOBYIO JOJKO XHMHYECKOI'O J3JIEMCHTA IIO (bOpMy.]'IC

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «Baxnennme npeacTaBUTeNIM HEOPraHNYECKUX BEIECTBY»

2.1

2.2

2.3

2.4

2.5

2.6

2.7

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX TTOHSTHH: OKCH I,

KHCJI0OTa, OCHOBAHHUEC, COJIb

OnpeaAcC/IsATb NPHUHAMJIC)KHOCTh BCHICCTB K OHpGI{GHéHHOMy KJ1acCcy

coenuHeHul mo popmMynam
KJIacCCU(UIIUPOBATH HEOPTaHUYECKUE BEILIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

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

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/JIOBAHHEM, a TaKXKe MpaBUJIaM OOpaIEHUS C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U c061/1paHmo
ra3000pa3HBIX BEMIeCTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PAaCcTBOPOB IIeJOYed M KUCIOT C TMOMOIIBIO

MH/IMKATOpPOB (JIaKMYC, (heHONIPTaNCHH, METUIIOPAHXK U JPYTHUE)

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKInu

ITo Teme: «llepuommuecknii 3akoH u Ilepmonmueckas cucrema
xumudeckux anemeHtoB JI. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC peakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHATHH: SOPO aToMa,
AIIEKTPOHHBIA CIIOW aToMa, aToOMHas OpOHTaldb, paanyc aToMa,

XUMHYECCKas CBA3b, IOJIsIpHAad W HEMOJISIpHad KOBAJCHTHasd CBA3b,
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SJIICKTPOOTPULIATCIIBHOCTG, HOHHAsA CBA3b, HOH, KaTHOH, aHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHE JJICMCHTBI

3.3

3.4

OINHKCHIBATh U XapaKTepHu3oBaTh TaOimuuHyio ¢opmy [lepuoanyeckoit
CHUCTEMBbl XMMUYECKHMX DJIEMEHTOB: pa3iuyaTh IOHATUS «IJIAaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,

«MaJible» U «OO0JIbIIHEe) IICPHUOAbL

packpeiBaTh cMmbicn Ilepuonnueckoro 3akona JI.M. Mennaeneena:
JIEMOHCTPHPOBATh MOHUMAHHE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKHUX OJJIEMEHTOB OT UX TnoyokeHuss B Ilepuoanueckoit

CHUCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘IeHI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/III€
((HepI/IO,I[I/I‘IeCKaH CHUCTEMa XUMHNYCCKHX 3JICMCHTOB HI/I
MeHzeneeBay C YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHUSA AaTOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa dapa, 06mee YHCJIO0

AIIEKTPOHOB U PACIpeeIeHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI:>IX

COETUHEHUSIX

3.7

ONpEeNeNsATh BUJl XUMHYECKOM CBsi3U (KOBaJe€HTHAs W HOHHAas) B

HEOPTaHUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJabrara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemmecTBo U XUMUYECKasT PEaAKIIUS»

11

pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKMX IOHSATHH: pacTBOp,
JJIEKTPOJIUTBI, HEIIEKTPOIUTHI, JJIEKTPOIUTHUYECKAs AUCCOLMALINS,
peakuu MOHHOTO OOMeHa, KaTalu3aTrop, XMMHYECKOEe paBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peaxkuuu, OKHCIIUTEND,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIICHHE, aJUIOTPOIIHNS,

am(poTepHOCTh,  XUMHUYECKas  CBsS3b  (KOBaJeHTHAas, HWOHHAS,
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MeTaJ'IJ'II/ILIeCKaH), KpucTalJIn4eCKasi pCIHéTKa, CIlJIaBbl, CKOPOCTb

XUMHUUYECKON peakiuu

1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSTh 3T OHATHUSA NPU ONMCAHUY BELECTB U UX IPEBPALCHUN
COCTaBJIATh YPABHEHUS HIIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLUH
MOHHOT0 0OMeHa

PacKpbiBaTh CYHIHOCTb OKHCIIMTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMHUYECKOMN pEeaKIuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTamabpl U HUX

COCOAUHCHUA»

2.1

2.2

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIESCKUE XUMUIECKNE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXk/Aas ONHCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOILIUX

XUMHUYCCKUX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKKAAOIINX CYHICCTBOBAHUC

TCHETUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pPa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0opaTOpHBEIM 00OpYyJOBaHUEM, a TAKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUAMH IO BBINOJHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOTYYEHUIO W COOMpaHHIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

IOPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MyTEM XJIOPHU-,
Opomuza, womua, Kapbonar, ¢ocdar, cumukar, cynbdar,
THIPOKCHMOHBI, KaTHOHBl AMMOHHWS, MOHBI M3YYEHHBIX METAJUIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPaX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuUMUS U OKpYIKaAOLIAs Cpeay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuueckux noHstui: [IJIK

BCIIECTBA,; KOPPO3Ud METAJIIIOB
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3.2

IPUMEHSATh OCHOBHBIC OIEPAlMU MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHWE, OO0O0OIICHNE, CHCTEeMaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYEHHS
CBOﬁCTB BCIICCTB U XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJICHHUE, W3MEPEHHE, MOIEIUPOBAHME,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon
1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponb XMMHM B KM3HM YeJlIOBEKa. XHUMHS B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEeraTHOE COCTOSHHUE

BC€IICCTB

1.2

1.3

[TonsiTe 0 Meronax mo3HaHus B XuMuu. Yuctelie Bemectsa U cmecu. Criocoobl
paszeneHus cMecen

ATOMBI WH MOJICKYIJIBI. Xumudeckrue 31eMeHThl. CHMBOJBI  XMMHYSCKHX

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

14

1.5

Xumnueckas popmyina. BaaeHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTeNnbHAsT  aTOMHas  Macca.
OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBasi 1011 XUMUYECKOTr0 3JIEMEHTa
B COCIMHEHUU

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anMocCBsI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacdy€rel mo ¢dopmyrnam

XUMHUYCCKUX COG}II/IHGHI/Iﬁ

1.6

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpaHCHUA MACChl BCIICCTB. XUMUYECKHUe YpaBHCHMU. Knaccmpmcaum{

XUMUYECKHUX PEaKInid (COeTMHEHMS, Pa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHa)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYI0H, C MpaBuIaMu
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
0o0opyZOBaHHEM, H3yUY€HHUE M OINUCaHUE (UIUYECKHX CBOMCTB 00pa3ioB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHne (u3nuecKkux (IJIaBICHHE BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KHUIIEHHE U KOHAEHCAllUs BOAbI) U
XUMUYECKUX  (TOpEHHE  CBEYH, MPOKAIMBAHME  MEIHOM  IPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHCIOTOW) SIBJIEHWW, HAOMIONEHWEe W OIUCaHUe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3IoXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a ¢ PaCTBOPOM

comma meau(ll), nzyuenne cnocoOOB paszeseHus: cMecei (C MoMOIIbI0 MarHuTa,
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bunbTpoBaHUe, BbIMIApUBAHUE, TUCTHILISALUSA, XpomaTorpadus), mpoBeaeHUE
OYMCTKHU MTOBAPEHHOM COJIM, HAOJIO/ICHUE U ONTMCAHUE PE3YJIbTATOB MPOBEIACHUS
OTbITa, WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHMsI MAacChl, CO3JaHHe MoJeliel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxueiire npeacTaBUTeNId HEOPraHUUECKUX BEILIECTB

2.1

Bo3agyx — cmech razoB. CocrtaB Bosnyxa. Kuciopom — asnemMeHT u mpocToe
BemlecTBo. Haxokaenuwe kuciaopojga B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiictBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoma. CrocoObl
MOJly4YeHHUsl KHUCIOpoJa B Ja00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoit 3P PeKT XUMUIECKON peaKy, TEPMOXUMUIECKHAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE Peak UK. TOIUIMBO: yroyib U METaH. 3arpsi3HEHUE BO3yXa,

yCHIICHHE TAapHUKOBOTO 3()(eKTa, pa3pyIIeHHEe 030HOBOT'O CJIOS

2.3

Bonopoa — anemeHT M mpocroe BemiecTBO. HaxokieHue Bojopoaa B HPHPOJE,
¢du3nYecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IOTyYCHHUS.

Kucnors! 1 conmmn

2.4

2.5

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMUUYECKUM ypaBHEHHSIM

®usnyeckue CcBorcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU 4YesoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOA. OXpaHa U OYHCTKa

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust neopranmueckux coeaunennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3sywiiue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuioB. dusnueckue U XUMHUECKHE
cBOMCcTBa OKCUAOB. [loiryuenne okcuaoB

OcHoBanms. Knaccudukanuss ocHoOBaHWM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [loryuenne ocHOBaHHU

2.8

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucinor. dusnueckue u
XUMHYECKHE CBoOMcTBa KHCIOT. Pgan axktuBHOocTH MeTayioB H.H. Bekerosa.

[TonydyeHue Kuciaot

2.9

Comu. HomeHnknatypa cosieil. @u3nYecKUe M XUMHYECKHUE CBOMCTBA COJIEH.
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2.10

211

[Tonydenue coneit
['eHeTnyeckas cBsi3b MEXAY KJacCaMHU HEOPTaHMYECKHUX COCIMHEHHM

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpeAeiiCHHEe  COACpKaHHS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHMe, paclo3HABAaHHE U M3Y4YCHUE
CBOICTB KHCIOpOJa, HAOMIOIEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIJIOBUSI BOBHUKHOBEHUS U MPEKpallleHus: TOpeHus (I1okapa), O3HAKOMJIEHHUE C
o0Opa3lilaMu OKCHJOB U ONHCAHME HX CBOWCTB, IMOJy4€HHUE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3auMOJACHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HMCIIOIB30BaHUE BHICOMATEPHATIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHUS BEIIECTB C PAa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeTAJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOICHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT W INEJOYeH, H3YUYCHHE
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT C
MeTaJulaMH, peakiuii HelTpanu3alunu, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHWE OJHOI0 MeTajula JpyruM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANbHBIX 3a/a4 Mo TeMe «BaxHelmue Ki1acchl HEOPraHMYECKHX

COETUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyueckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMU4eckas CBsi3b. OKUCIUTEIbHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITNN

3.1

[lepBpie TOMBITKH KIACCU(PUKALUKM XUMHUYECKUX dJeMeHTOB. l[lonsarue o
TPYIIAaxX CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMEIbHBIC METAJIIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Menneneesa. Koportkonepuoanas 51 JUIMHHOIIEPUOAHAS bopmbl
[lepuoanueckoit cuctembl xuMuueckux dnemeHTtoB [[.M. Menneneesa.
Ilepuoasl m rpynnbl. PU3HMYECKUH CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpynibl AJIeMeHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue




o1

3.4

3.5

JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKMX 3JIEMEHTOB
[Tepnognueckoit cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOIO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoii cucteme .M. Menaeneena

3aKOHOMEPHOCTH H3MEHEHHUs paauyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)KaaHHUH

Xumuyeckasi cBsa3b. KoBaneHTHass (monsipHas ¥ HEMOJSIPHAsl) CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3IeMEHTOB. IoHHAas CBSI3b

3.6

3.7

9 KJIACC

Kon

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOIIGCCBI
OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XHUMUYECKUH OKCIICPUMCHT: H3Y4YCHHC 06pa3u0B BCIICCTB MCTAJJIOB H
HEMCTAJJIOB, BSaHMOHCﬁCTBHe THAPOKCHAA LHUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC ONBbITOB, WIJIFOCTPUPYIOHNIUX IIPUMCEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTENIBHBIX pEaKluil (TrOpeHue, peakluu pa3ioKeHUs, COSTUHEHMS)

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

BeniectBo 1 xumnueckas peakuus. [Toropenue

11

[Iepnonnueckuit 3akoH. Ileprnoanyeckas cuctema XuMu4ecKux snemeHTos JI.1.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKHX JJEMEHTOB IME€PBBIX TPEX MEPHUOIOB, Kalus, KalblUsi H HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEME U CTPOCHUEM HNX AaTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKONW PEIIETKH
U BUJa XUMHU4ecKoil csizu. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BEIIECTB (MEXIyHapOJHas U TpUBHAIbHAas). XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCAILMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCJUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Krnaccudukanns XuMu4eckux peakiuid Mo pa3anyHbIM IpHU3HaKaMm (10 YUCITy U

COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo
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14

W3MCHCHHIO CTETICHEeH OKHCICHHMS XMMHUYECKHX JJIEMEHTOB, IO OOpAaTHMOCTH,
[0 Yy4YacTUIO Karajnu3zaropa). OK30- M JHAOTEPMUYECKUE  pEaKIIuH,

TEPMOXUMHUYCCKUEC YPABHCHUA. IlonsTue o CKOpPOCTH XHUMHYECKOM pC€aKnuu

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYECKHUX PCaKIUIX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IlonsTe 0 XUMHYECKOM PaBHOBCCHMU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH pP€aKiuk HW IIOJOXCHUE

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

OKHCIIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMH C UCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JEKTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHus3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xuMHuueckoi cBs3u. Ctenenb guccoruanui. CUIbHBIE U cIa0bIe 3IEKTPOJIHTHI.
Peakumm noHHOrO OOMEHA. YCIIOBUS NMPOTEKAHUS PEAKIUi MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YpaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH M COJIEM B CBETE€ TPEACTABICHHN 00 JJIEKTPOJUTHUYECKON

AucCcouranuu. KauectBeHHEIC PCaKi Ha NOHBI. Ilonsatue o THApOJIN3C coJjieit

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHME C MOJEISIMM KPUCTAIMYECKHUX
PEIIETOK HEOPraHMYECKUX BEILIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEIIECTB (XJIOpUAa HATpHUsl); UCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHYECKOM peakuuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALMM  KUCIIOT, Iejao4de u coiedl  (BO3MOXKHO HCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKH
MPOTEeKaHMs peakuii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BhIJICIECHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOLUIMX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEaKUuil (FrOpeHue, peakiu pas3iioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KAaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramns 1 ux COCIUHCHUA

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHMS AaTOMOB,
XapaKTepHble CTeneHu okuciaeHusd. CTpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJopa

(B3amMoJIelicTBHE C METaUIaMH, HEMETaJUIaMH, IIeJ0oYaMu). XJIOPOBOIAOPOI.
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2.2

CosngHast KMUCJIOTa, XMMUYECKUE CBOMCTBA, MOJIydyeHHEe, MpuMeHeHue. [elictBue
XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YesloBeKa. BaxkHelme XJIopuabl U UX

HaXOXIACHUC B IIpUPOAC

O6mas xapakrepuctuka diemMeHTOB VIA-rpynmel. OcoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJIU(PHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYCCKHE CBOHCTBA
(oOmue Kak MpencTaBHTENs Kiacca KUCIOT U crenuduyeckue). XUMHUECKUE
peakiuu, JeKalue B OCHOBE MPOMBIINUICHHOTO croco0a IMOJydeHHs] CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIIOTHI, Ka4eCTBEHHAs peaklus Ha
cynb(ar-uoH. Haxoxkmenue cepel U €€ COCNMHEHUU B TPUPOJE. XUMUUYECKOES
3arps3HCHUE OKPYKAIOUICH CPEIbl COCAMHECHUSMH Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBpAILECHUs

2.3

OOmiass xapaxkTepucTuka 371eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacCpoCTpaHEeHHE B IIPUPO/IE,
¢busnveckre U XUMUIeCKne cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero ¢u3MvecKue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHMs, HX (u3HYeckne ¥ XHMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KayecTBeHHast peakliusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOJyuyeHHe,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeJACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY Karolei
Cpeabl COeMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, ITOUBbI

1 BOJIOEMOB)

2.4

2.5

®ocdop, amtoTponHsle Moaudukamuu gocdopa, puznUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMUYECKHE CBOWCTBa, moiydeHue. Mcmomp3oBanue QocdaroB B kadecTBe

MUHEpAIbHBIX Y00peHuit

O6mias xapakrepuctuka diemMeHTOB |VA-rpynmel. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHCIEHUS. YTJIEpOJ, aUIOTPOITHBIC
Moau(UKaIMKM, paclpocTpaHeHHEe B MpUpoae, (U3HUEeCKHe M XHUMHUYECKUE
cBoiicTBa. AncopOius. KpyroBopot yrinepona B mpuponae. OKcuabl yrieposa,

ux (bmnqecxne n XHUMHYECKHEC CBOI\/'ICTBa, HCP'ICTBHG Ha JXHUBBIC OpPraHU3MBbI,
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MOJTyYCHHE U TMPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIC C OKCHUIIOM
yraepoaa(lV); rumore3a Tn00anbHOrO MOTEIUICHUS KIIMMaTa; MapHUKOBBIN
apdekT. YrompHas KucIoTa M €€ CoNu, HX (QU3UYECKUE M XHMHUYECCKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Mcnonp3oBaHne KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, AalleTWIEH, 3TaHoJ, TIJIMLEPHUH, YKCyCHas
kucnora). Ix cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouonormuecku
BaXHBIX BEIECTBAX: XMpaX, OelKax, yrieBoJaXx — MU HX pPOJIU B HKU3HU
yejnoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHYCCKHE CBOWCTBA, TNOJYYCHHUE U
npuMmenenne. CoenuHeHusT KpeMHHS B mpupozie. OOmme mpencraBieHus 00
okcujae kpemuus(1V) u kpemareBoi kucinore. CHIMKATHI, UX UCIOJIb30BaHUE B
OBITY, MEIUIIMHE, IPOMBIILICHHOCTH. BaXXHeHIe CTpOUTEIbHBIC MaTepPHaIbl:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiembl Oe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCC}IHCBHOﬁ KHU3HU

2.8

XUMHUECKUIH HKCIEPUMEHT: HM3Y4YeHHE OOpa3loB HEOPTraHMYECKUX BEIIECTB,
CBOWCTB COJISHOM KMCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX PEeaKIMi Ha XJIOpUA-
WOHBI W HaOIIOJICHHE TPHU3HAKOB WX TMPOTEKAHHs;, OIBITHL, OTPAKAIOIINE
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJICHHE C 00pasllaMu XJIOpUIOB
(rajloreHNI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCITOJIb30BaHWE BHUJCOMATEPUATIOB); HAOIIOJIEHHE TIpoliecca
o0yriIMBaHUS caxapa MoJ JACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakUuu Ha CcyiabpaT-uoH W HaOMIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHANIOB), 0OOpa3laMu
a30THBIX U (OCHOPHBIX YI0OpEHUH; TOIydeHUE, COOMpaHne, paclio3HABaHHUE U
M3Y4YeHHE CBOMCTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHil Ha HOH
aMMOHMSI U (Qocdar-uoH U U3yueHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXXHO

HUCITIOJIB30BaHHUEC BI/I,Z[eOMaTepI/IaHOB); HU3YYCHUC MOI[GJIGIZ KpUCTAJUIMNYCCKUX
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3.1

3.2

pewéTok anmasza, rpadura, (¢yJulepeHa; O3HAKOMJIIEHHE C IPOLIECCOM
azcopOLUU pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUE, cCOOMpaHME, PACIO3HABAHHWE U H3Yy4YE€HUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMHi Ha KapOoHAT- u
CWIMKAaT-HOHBbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MIPOAYKIMEN CUIMKATHOM IPOMBIIUICHHOCTH; DPEIICHHUE 3KCIEPUMEHTaIbHBIX

3aaa4 110 TEME «Baxkneinme HeMeTaJIbl U UX COCOAUHECHUA»
MeTtamnsl 1 BX COCOAUHECHUA

OOw1ast XxapakTepuCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxkennss B Ilepuonnueckod cucreMe XUMHYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. MeTamnnueckas CBs3b U
METaJNIMYecKasl ~KpUCTajliInyeckass pemeérka. DJEKTPOXMMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CrjiaBsl (CTallb, YyTYH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

3.4

3.5

H_[enquble MCETAJJIbI: IIOJIOXKCHHE B HepnogmquKoﬁ CUCTEME XHMMHUYCCKUX
9JICMCHTOB I[I/I MeHneneeBa; CTPOCHUC HUX ATOMOB; HAXO0XICHHUC B IIPUPOJIC.
dusnyeckre U XUMHUYECKHE CBOMCTBA (Ha MpuUMEpE HATPpUA U KaJ'II/ISI). OKCI/I,Z[BI n
THAPOKCUABI HATPUAd W KaJiud. HpI/IMeHeHI/Ie MICIOYHBIX MCTAJJZIOB U HX

COeIUHEHUN

llemouHo3eMenbHEIC  METalabl MArHMA W KaJbIUH: TIOJOXKCHUE B
[Tepuonnueckoit cucreme xumuueckux saeMenToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaxoxkjaAeHue B mnpupoje. Pusnueckue U XUMHYECKHUE CBOMCTBA
Marivsd " KaJbIIUi. BEDKHGﬁHII/IG COCOINHCHUA KaJIbIIUs (OKCI/IH, FI/I)IpOKCI/I)I,

conn). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmomuHuit: nonoxxenue B llepuonmyeckoid cucTteMe XUMHUYECKUX 3JIEMEHTOB
JI.. MennaeneeBa; CTpO€HHE aToMa; HaxoxKJaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA AFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJTFOMHHUA

3.6

Keneszo: nonoxenne B [lepronnueckoit cucreme XumMuieckux snementos [[.1.
MenpeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoae. Dusmdueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbl U conu kenesa(ll) u

xenesza(lll), ux cocras, cBOICTBa U MOJIydeHUE
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3.7

4.1

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,
X (PU3MYECKHMMH CBOWCTBAMH, U3YYCHHE PE3YyJIhTATOB KOPPO3UH METAJLIOB
(BO3MOKHO UCII0JIb30BaHUE BUJICOMATEPHUAJIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUS OKCHJA KajdblUsg M HATpUsl C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpOoAE (BO3MOXKHO — MCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAKIUl Ha HOHBI
(Maraus, Kanblius, amomunus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOII0/IeHNE U OMMCAaHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMM HATPHS,
Kaiuss ©W  Kajublusa  (BO3MOXKHO  HMCIIOJIb30BAaHWE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMHHHS M THUIPOKCHUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a7a4 110 TeMe «Bakueime MeTauibl U
UX COECIMHEHUS»

XUMHS ¥ OKpYyXkarolas cpeaa

HoBble maTepuanbl u TexHosioruu. BeniectBa u Marepuanibl B IOBCEIHEBHOU
JKU3HM 4YelloBeKa. XUMUS U 30pOBbe. be3ornacHoe NCIonb30BaHUE BEUIECTB U

XHUMHUYCCKUX peaKHI/Iﬁ B 6BITy. HepBaﬂ nomMompb NIpru XUMHYCCKUX OXKOrax MU

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomiert cpeapl [1JIK. Posib XUMuM B pelieHnn 3KOJI0TMYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX NEPEepadOTKU, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3ydyeHne o0pa3loB MaTepuanoB (CTEKIO, CIJIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTCpI/IaJ'IBI)
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ITPOBEPAEMBIE HA OI'S 10 XUMHWU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHMS

1

11

1.2

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

HpCI[CTaBJ'IeHI/IeZ

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obnacTu COBpPECMECHHOI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl H HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCJIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHU CPEAU APYTI'UX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HCIIOJIb30BaTh MOACIN HJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMCHHBIMHU TCXHOJOIussMHM, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMUYECKOH HayKH, YTO TMO3BOJIMUT OOYYaroLIMMCS paccMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayuiet npodecCHOHaIbHON NeSTeIbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEX0/I€ Ha YPOBEHB CPETHEr0 00IIIero 00pa3oBaHUs

2.1

Bragenne cucteMoil XMMHMYECKMX 3HAaHUM M yYMEHHE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOXKHOE BEUIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHbIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHYECKas
pEaKIys, PpEaKIUH COCIMHCHHUS, PEaKIUH pPa3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeakUuu OOMeHa, TeruIoBOM 3((eKT peakiuu, 5K30- U
SHIOTEPMHUUECKUE PEAaKIUH, PAacTBOpP, MAaccoBas HOJIST XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast
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2.2

2.3

opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCICHHS,
XMMHMYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaIM4ECKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMJyecKasi,
MOJIEKYJIIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTb XMMHU4YECKOW peakumu, Kataimsarop, IIJK, xopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHBl XMMMH: 3aKOH COXPAaHEHHs MAaccChl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA
COCTaBa, 3aKOH ABOrazpo

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJIIpDHAsi ~ TeOpus,  TEOpHUs

BHCKTPOHHTH‘IGCKOfl JUucconmuanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE NMPaBUIbHO UCIOIb30BaTh U3yUEHHBIE BELIECTBA U MaTepUabl
(B TOM wuHclIe MHUHEpaJbHbIE YAOOpEHMs, MeTalbl U CIUIABHI,
HOPOAYKTHl TNEepepadOTKH NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOOB
(yrns, mpupoAHOro rasza, HeTH) B OBITY, CEITBCKOM XO3SIHCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHHE 3HAUEHUs KUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; YMEHUE TPOTrHO3UPOBaTh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHU3M YCJIOBCKA W OKPYKAIOUIYIO

MPUPOJIHYIO CPEY

3.2

3.3

3.4

YMCEHUEC HHTCIPUPOBATD XHMHUUYCCKHEC 3HAHHA CO 3HAHUAMH AOPYTUX

y‘-IC6HLIX npeaAMETOB

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (Hay4yHass U HAy4HO-TIOMYJISpHas JUTepaTypa, CIIOBapH,
CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yYMEHHE OOBEKTUBHO OLIEHUBATh HH(POPMALMIO O BEIIECTBAX, HX
IPEBPAlICHUSAX M IPAKTHYECKOM  INPUMEHEHHMH M yYMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-Ie6HO-H03HaBaT€JII>HbIX 3aga4d

BH&I[GHI/Ie OCHOBaMH MOHSATHWHOTO afrmapara M CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,
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YpaBHEHUN  XUMHYECKHMX  pEaKIMi; OCHOBAMHM  XMMHUYECKOU

HomeHkarypsl (IUPAC u TpuBnanbHoi)

YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoii

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XAMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsi sapa, oOIiee Yucio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATTUS U KAIBIIHS
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paJuyC aToma, 3JEKTPOOTPULIATEIBHOCTD),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMCHTOB B
[lepuoanueckoit cucremMe (B MalbIX @EpUOAAX H  TJIABHBIX
MOATPYIIax) ¥ 3JCKTPOHHOTO CTPOCHUS aTOMa
7 Ymenne kinaccuumpoBaTh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenessiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYPHI B
' COETMHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PacTBOPax BEMIeCTB (KUCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHEe U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalui, MarHHi,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIOXHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
99 metawioB |-IA rpynm, amomunust, meau (l1), muaka, xenesa (Il u
' I11), oxkcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpPU30BaThb CBOWCTBA  BEIIECTB B
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3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakuuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTEIbHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX XHUMHUYECKAE CBOMCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYEeCKUX BEUIECTB
104 MOITBEPIKTAOIIUX TCHETUUYECKYIO B3aUMOCBSI3b MEXIy HUMHU
11 YMeHue BBIYUCISTH (IIPOBOUTH PACUEThI):
111 OTHOCHUTCIIGHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIFO XMMHYECKOT0 3JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIFO BELIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUi U HaXOAUTh KOIUYECTBO
' BeIeCcTBa, 00BEM U MacCy peareHTOB WIIH MPOTyKTOB PEaKIIHH
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTo  TMo3HaHUs (HaOmrogeHwue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yUYCHUH BEIIECCTB U
' XUMHUYECKUX SBIIEHUHN; yMeHHe cGhopMynupoBath mpodieMy U
MIPEUIOKUTE MYTH €€ PEIICHUS
199 0e30macHOM pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOH
' MOCYION U JTabopaTOPHBIM 000pyAOBaHUEM
MpaBUJIaMy OE€30MMACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABHJIAMU MTOBEJACHUS B IEJISIX COCpPeKEeHUS
123 3I0pPOBbSI U OKpY’KAIOIIEH MPHUPOMHON Cpeabl; TMOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hanuuue nmpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIIETYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3y4YEeHHE U OnucaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,
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13.2

13.3

13.4

WUTIOCTPUPYIOIIHNE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peakui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

IMOJIYUYCHHE KHUCIOpOoada M HM3YUYCHHUC €TI0 CBOﬁCTB; IMOJIYUCHHUE
BOAOpPOJa U HM3YUYCHUC CTO CBOﬁCTB; MOJIYUYCHHC YTJICKHUCIIOIO ra3a u

HN3YYCHUEC €TO CBOI‘/'ICTB; INOJIY4YCHHUE aMMHAaKa U U3YUCHHUEC €T0 CBOMCTB

MPUTOTOBJICHHE PAcTBOPOB C ONpPEIEIEHHON MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

135

MIPUMEHEHUE MHMKAaTOPOB (J1akmyca, METHJIOpaHka u
dbenondranenna) Ans ONpeneNeHHUs XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

13.6

13.7

UCCIICZIOBAHUE U ONMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aMMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCUJAMM  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMHM; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJIHOTO MeTajula JPYTMM W3  pacTBOpa  COJH;
ucciaenoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHUIOB AaTIOMHHHUS U

[IUHKA

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHBIEC KJIaCCHI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); <<3J'ICKTpOJ'H/ITI/I‘ICCKa$I
JAUCCOLIM AL «Baxnelime HeMeTalbl W HX COCOUHCHUS,

«Baxnemne MeTajabl U UX COCIUHCHUA»

13.8

14

141

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIME  TMPH3HAKH
NPOTEKaHUs peakIii MOHHOro OOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATH CBA3H MEXKAY PCaJIbLHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMUPC,

OOBSICHATH TPUYUHBI MHOTOOOpa3Hsi BEIICCTB
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JK3AMEHE 110 XUMHWHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

11

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

ATOMEI © MOJICKYJIBI. Xumuueckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG 1 CJIOXKHBIC BECUICCTBA.

13

14

1.5

Xumnueckasi popmyia. BareHTHOCTh aTOMOB XMMHYECKHX JIeMEHTOB. CTeneHb

OKHUCIIEHUSA

3aKOH TMIOCTOSIHCTBAa cocTaBa BemecTB. OTHOCUTENbHAas aTOMHas Macca.
OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCIMHEHUU

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoOJsIpHBI 00BbEM Tra3oB.

BzanmMocss3n KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAUHHIL BEIICCTBA

1.6

2.1

2.2

2.3

duznyueckre U XUMHUYECKHE SBICHUS. XHUMHYECKas pCakuusa n eé IMPpU3HAKH.

3akoH COXPAHCHUS MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHHUA

[Iepnonnueckuit 3akoH u lIlepuognueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

Ilepuonnueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux siuemeHToB J[.M.
Menneneesa. Ilepuoael n rpynnel. @U3NYECKU CMBICI TOPSIKOBOIO HOMEPA,

HOMCPOB IICpUOJa U T'PYHIIbI 3JICMCHTA

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H3oTom®bI. BHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB NEPBBIX 20 XMMHYECKHX DIIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneesa

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB IMEPBBIX TPEX
MEepUOJIOB, KalWs, Kaablusi (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METANIMYECKUX W HEMETAJUIMYECKUX CBOWCTB) © HUX COCJUHCHHHA B
COOTBETCTBHUU C TIOJOKEHHEM »JJieMeHTOB B llepuogmdeckoil cucreme w

CTPOCHUCM UX AaTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHAsl)  CBA3b.

SHGKTpOOTpI/IHaTeHBHOCTB XUMHNYCCKUX DJICMCHTOB. HNonnas CBA3b.
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3.2

Meramnndueckas CBI3b

Tunbl KpUCTANIMYECKUX PpEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XHMHYECKOH CBSI3U

Baxneimue MNpEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemeramnmel u ux

COCOAMHCHUS. Mertamisl 1 uxX COCAUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIC, amdoTepHbIe) u
HecoeoOpa3yromnye; OCHOBaHMK (IIETOYM W HEPAaCTBOPHMBIE OCHOBAHWS);
KACIOT  (KHCIOPOJCOACpKAIIMEe ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

4.3

@u3nyeckue MW XMMUYECKHE CBOMCTBAa MPOCTBHIX BELIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

Pu3nyeckue M XHUMUYECKUE CBOMCTBA NPOCTBIX BEUIECTB-METAIJIOB: JIMTHS,
HaTpusl, Kajus, MarHusl U KajblUs, AJIFOMUHMS, XKejle3a. DIEKTPOXUMHUYCCKUI

PAI HAIIPSKEHUN METaJIOB

4.4

4.5

4.6

du3nyecKkue U XUMHUYECKHUE CBOWCTBA BOJOPOJHBIX COCIUHEHUH HEMETAIIIOB:
XJIOPOBOJOPOIa, CEPOBOAOPOIA, AMMHUAKA

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetawioB: cepol (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kxpemuus(1V). Tlonyuenne
OKCHIOB HEMETAJIOB

Xumnueckue cpoiictBa okcunoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 11). TTonyuenne OKCHIOB METAILIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX TUIPOKCHUIOB (HAa TPHUMEPE
TUAPOKCUIOB QIIOMUHUA, JKene3a, I[uHKa). [lomydyeHue OCHOBaHMM U

aM(OTEepHBIX THIPOKCHUJIOB

4.8

OO0ue XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEpPHHUCTOM, CEpHOHM, a30THOH, (ochOpHOU, KPEeMHHEBOH, YrosbHOU. OcoObie
XMMHUYECKHE CBOWCTBAa KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHCIOT.

[TonydyeHue Kuciaot

4.9

OO0mre XuMHYECKUe CBOMCTBA cpenHux coiel. [lomyuenue coneit

4.10

[Tonyyenne, coOupaHue, paclio3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIIIEKHCIIOrO Ta3a B J1abopaTopuun

411

[lomyuenne amMmuaka, CepHONH M Aa30THOM KHUCIIOT B MPOMBINUIEHHOCTH. O01me
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412

5.1

5.2

CIIOCOOBI IIOJIYUCHHUA MCTAJLJIOB
I'eneTnueckas cBI3b MEXKAY KilacCaMHd HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ
Xumudaeckue pe€aKnuu

Knaccugukaius XuMHUECKUX PEeaKIUi 10 pa3IMYHbIM MPU3HAKAM: 110 YHCITY U
COCTaBy Y4YaCTBYIOIIUX B pEAKIHUU BEIIECTB, MO TeIIOBOMY 3¢ (deKty, o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

TennoBoii 23 PEeKT XUMHUUECKOH peaklnK, TEPMOXUMUYECKHE ypaBHEHUSA. JK30-

N OHAOTCPMHUYCCKUC PCAKIIUH. TCpMOXI/IMI/IquKI/IG YpPaBHCHUA

5.3

5.4

OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAHOBUTEIU.
[Ipoueccel  OkHcineHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC

OKHCJIMTENHLHOBOCCTAHOBUTEIILHOM pe€aKnuun

TeopI/m SHGKTpOHHTquCKOﬁ Juccouuanuu. KaTI/IOHbI, AHHUOHBI. 9J'IeKTp0J'II/ITbI u

HEBJICKTPOJIUTHI. CuibHbIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUcconranmmn

5.5

6.1

6.2

Peakiiuu monHoro obmeHa. YClIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

HOJIHBIE U COKpAIIEHHBIE HOHHBIE YPABHEHUS PEaKIii
XUMHS U OKpyXKarolas cpena

Bemectsa u Marepuansl B IOBCEAHEBHOM JKM3HU uelnoBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMUYECKHUX peakuuid B Jj1abopaTopuu U OBITY.

HepBaﬁ NoMoIub MMpru XUMHYCCKUX OKOI'aX U OTPABJIICHUAX

XUMHUECKOE 3arpsi3HEHHE  OKpysKarolied cpenbl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumum B
pPELICHUH DHKOJOTMYECKMX MpolieM. YcCuieHHe MapHUKOBOro »ddexra,

pa3pylieHHue 030HOBOT'O CIIOSI

6.3

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepojaa, KpEMHUS U UX COCTUHEHUN B
ObITY, MEAMLUHE, TPOMBIIUIEHHOCTH U CelbCKOM xo3ssiicTtBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYTyH, IJIOPAJIOMUHUN, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeAuHeHuil. [ToHaTue o Koppo3uu MeTaioB, OCHOBHBIE

CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble WCTOYHHWKH YIJIEBOJOPOJOB (yroib, MPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI UX MepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHbIE TOHSATHSA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).

ITousTHEe 0 OMONOrMYECKH Ba)KHBIX BCIHICCTBAX: KHpPAX, 6em<ax, YIjeBoAax — U Uux
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7.1
1.2
7.3

POJIH B )KM3HH YEIIOBEKa

PacuéTer:

o ¢popMysaM XUMHYECKUX COSTUHEHUIN

Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE

10 XUMHUYCCKUM YpaBHCHUAM
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YYEBHO-METOJANYECKOE OBECITEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

1) Xwumwms: 8-ii kmacc: 0a30BbI  ypOBEHb: Y4EOHHMK; S-€ U3JaHUE,
nepepadboranHoe I'abpuenssu O.C., OctpoymoB W.I'., CmankoB C.A. — M.:
IIpoceenienue, 2024;

2) Xumwusa: 9- kjacc: 0a30BBIM  YPOBEHb: YYEOHUK; S5-€¢ H3JaHUe,
nepepadoranHoe ['abpuenssH O.C., OctpoymoB W.I'., CmamkoB C.A. — M.:
[Ipoceemienune, 2024.

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA

1) T'abpuensu O.C., Octpoymor W.I'., Cnagkos C.A.: Xumus. YpOKH XUMHUH B
9 knacce. Meroauueckoe nocooue. ®I'OC. — M.: IIpocsemenue, 2022. — 176 c.;

2) 'abpuensu O.C., OctpoymoB U.I'., CnankoB C.A.: Xumus. YPOKd XHUMHU B
9 knacce. Meroguueckoe nocooue. ®I'OC. — M.: IIpocsemenue, 2022. — 208 c.;

3) CeepmnoBa H.JZI. COopHHUK 3anad, yNpaKHEHHH M TECTOB MO XMMHHU: §-9
kinaccel: Kk ydeOHukam O.C. T'abGpuensna, WU.I'. OctpoymoBoii, C.A. Cnaakosa
«Xumus. 8 kmacey, «Xumusa, 9 xmacey. OI'OC (k HOBBIM yuyeOHHUKaM) /
H. . CeepnnoBa. — M.: U3aatenbctBo «Ik3amen», 2021. — 286 c. (Cepust «YuebHO-
METOJUYECKUN KOMILIECKT).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

1. DnexTpoHHbIE 0Opa30BaTEIbHbIE PECYPCHI, AOMYIICHHbIE K UCIOJIb30BAHUIO
IpH peanu3allid MMEIOIINX TOCYAapCTBEHHYIO aKKpeIUTAIMI0 00pa30oBaTENIbHBIX
MporpamMM HayajabHOTO OOIIEro, OCHOBHOIO OOILEro, CpeHEro 00111ero o0pa3oBaHus
npukazoM Munnpocsenienus: Poccuu ot 23.07.2025 Ne 551:

- Xumus. 8 (9) knacc. — ®I'AOY BO «l'ocynapcTBEHHBI YHUBEPCUTET
MIPOCBELICHUS;

- Tpenaxep «O6mako 3HaHu». Xumus. 8 (9) knacc. — OO0 «DuzukoH J1ady;

- Xumus, 8 - 9 knaccel. — 'TAOY BO MI'TLY;

- Xumus 8 (9). —- OO0 «CBEPOBPA30OBAHUEY;

- Xwumusa. OcHoBbl xumuu. 8 kiacc. — AO «M3parenscTBO «IIpocBenienue»;

- Xumus.  Xwumus  aneMmeHtoB. 9  kmacc. — AO  «M3marenbcTBO
«IIpocsemienue.
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2. OTKpBITBIE O0IIENOCTYITHBIE 00pa30BaTeIbHBIC MATEPUAIbI, pa3MEIICHHBIC
Ha HHPOPMAIIMOHHO-00Pa30BaTEIbHbIX MOpTaIaX:

- https://m.edsoo.ru/ — bubnmuoTtekn 1UppoBoro 0Opa3oBaTEIILHOrO KOHTCHTA
(bubmmoteka 11OK);

- http://school-collection.edu.ru/catalog/ — EnuHas KouteKIus IMQPPOBBIX
00pa30BaTEIIbHBIX PECYPCOB;

- https://resh.edu.ru/subject/29/ — Poccuiickas 3J1eKTpOHHAS 1IKOJIA. XUMHUS,

- https://oblakoz.ru/ - O6pa3oBaTenbHbIi OHIANH-cepBUC «O0JAKO 3HAHHUI.

XUMus;

- https://nsportal.ru/shkola/khimiya/library — OOpa3oBaTenbHas coruaibHas
CEeTh. XUMHUH,

- https://testedu.ru/test/ximiya/ - O6pa3oBareabHbIC TECTHI. TECThI 10 XUMUH;

- https://go.rosuchebnik.ru/search?query — Poccuiickmii y4eOHUK. XuMuUs
(Metoanueckas nomoiib. Bebunaper. Kypesl. Karanor);

- https://uchitel.pro/xumus-npeamer/ - VYuutennllpo. Koucnektst 1m0
npeamety «Xumus». M3yuenne Xumuu mar 3a marom. OHlIaiH-y4eOHUK U COOPHUK

3a7ad4.


https://m.edsoo.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/subject/29/
https://oblakoz.ru/
https://nsportal.ru/shkola/khimiya/library
https://testedu.ru/test/fizika/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/химия-предмет/
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