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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma mo xumuu Ajist o0ydaromuxcs 8-9 kiaccoB cocrtaBiieHa Ha ocHOBe TpebGoBaHuit
K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMA,
npeacTaBiIeHHbIX B DenepanibHOM TOCYIApCTBEHHOM OOpa30BaTEIbHOM CTaHAApPTe OCHOBHOTO OOIIEro
oOpa3oBaHus, ¢ yI€TOM pacnpeAeiaEHHbIX M0 KIaccaM MpOBepsAEeMbIX TPEOOBaHMIA K pe3yJibTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNbHON MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs W DIIEMEHTOB COJCPKAHMA,
MPEJCTAaBICHHBIX B Y HUBEPCAILHOM KOJIU(PHKATOPE IO XUMHUH, a TaKKe Ha OCHOBE IIpuMepHOii mporpaMMel
BOCIIUTaHMs OOydaroluxcs IpHU MOJYy4YEHUH OCHOBHOIO o0miero oOpasoBaHust U ¢ yuéroM Konuenuuu
npenojaBaHusi yueOHOoro mnpeamera «XuMHs» B 0Opa3oBaTeNbHBIX oOpraHu3auusx Poccuiickoit
@denepanyy, peanu3yoLUX OCHOBHbIE 0011e00pa3oBaTenbHble nporpammbl (yrB. Pemenunem Kosuterumn
Munnpocsemienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSD»

Bxnag ydebHoro mpemmera «XuMus» B JOCTIDKEHHE II€Jie OCHOBHOTO 0OIIEro oOpa3oBaHUA
0O0yCJIOBJICH BO MHOTOM 3HAU€HHEM XHMHYECKOM HAayKd B IO3HAHUU 3aKOHOB TPHUPOJIbI, B Pa3BUTUHU
MIPOU3BOIUTEIBHBIX CHJT OOIIECTBA M CO3AHUHM HOBOW 0a3bl MAaTEPHUAIBHON KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK paclpoCTpaHuia CBOE BJIMSHHUE HA BCE 00iacTu
YEJIOBEUYECKOTO CYIIECTBOBAHMUSA, 3ajajla HOBOE BHJIEHWE MHUPA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHPOBOHM KYJIbTYpbl, HEOOXOTUMBIM YCIIOBHEM >KU3HU OOIIECTBA: 3HAHWE XWMHH CIYKUT OCHOBOW MJIs
(hopMupOBaHUS MUPOBO33PEHUS YEIIOBEKA, €r0 MPEJACTaBICHUN O MaTepUaIbHOM €IMHCTBE MHPA; BaKHYIO
posib WrparoT (HopMUPYEMbIE XUMHEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTHH W 00 SBOJIONUU
BEIIIECTB B MPUPOJIC; COBPEMEHHAs XMMHUs HaIlpaBieHa Ha pElIeHHEe TJIOOAIBHBIX MPOOJIeM YCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, HHEPreTUYECKOM, MHINEBOM W IKOJOTHYECKON Oe301MacHOCTH,
poOJIeM 31paBOOXPaHEHHUSI.

B ycnoBusix Bo3zpacTaroiero 3Ha4YeHUs] XMMUH B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMUMHUYECKOTO 00pa3oBaHusA. B miaHe couuanu3aly OHO SIBISIETCS OJHUM W3 YCIOBHM (POpPMHUpPOBaHUS
MHTEJJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YEJIOBEKY XUMHUYECKUE 3HAHUS HEOOXOIUMBI JJIsl MPUOOPETEHUs 00IIEKYIbTYPHOTO
YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COIMYME UM OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpa3HO
KU3HU OOIleCTBa, JUISl OCO3HAHMS Ba)KHOCTU PA3yMHOIO OTHOIIEHHUS K CBOEMY 3J0POBBIO M 3JI0POBBIO
JIpYrux, K OKpYKarolel mpupoIHOi cpese, Uisi TPaMOTHOTO MOBEIEHUS MPH HCIOIb30BAHUH Pa3IUYHbIX
MaTepHUaIOB U XMMHUUYECKUX BEIIECTB B MOBCEIHEBHOM KU3HHU.

Xumuyeckoe 00pa30oBaHHE B OCHOBHOM IIKOJie SBJsETCS 0a30BBIM IO OTHOIICHHIO K CHCTEME
ofmiero xuMuueckoro ooOpaszoBanus. [loaTomMy Ha COOTBETCTBYIOLIEM €MY YpPOBHE OHO pealu3yeT
npucymue oOmeMy XUMHYEeCKOMY OOpa3oBaHHIO  KIIOYEBbIE I[EHHOCTH, KOTOpPBIE OTpa)KaroT
rocy/apCcTBeHHbIE, OOIIECTBEHHbIE U HWHAMBHUyalbHBIE MOTPEOHOCTH. DTHUM OMpENeNsieTcs CYIIHOCTh
oOmieil crpareruu oOydeHHUs, BOCHHUTAHUS M Pa3BUTUSA OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO MpeaMera
«XHAMUS».

W3yuenne mnpenmera: 1) cmocoOCTByeT peanus3allii BO3MOXKHOCTEH [ CaMOpa3BUTUS U
(dbopMUpOBaHUS KYABTYpPBl JIUYHOCTH, €€ 00meld U (PYHKIMOHATBLHOW TPaMOTHOCTH; 2) BHOCUT BKIaJ B
(dbopMHUpOBaHKHE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEW MOAPOCTKOB, HABBIKOB WX CaMOCTOSITENbHOM
y4eOHOM NIeSATENbHOCTH, OSKCIEPUMEHTAIBHBIX W HUCCIENOBATeNbCKUX yMEHUH, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKM3HHU, TaK U B MPO(EeCCHOHANBEHOM NEATENbHOCTH; 3) 3HAKOMUT CO CHEU(PUKON HaydYHOTO
MBIIUICHHS], 3aKJIaJbIBAET OCHOBBI LEJIOCTHOTO B3IJIsiAa HAa €QUHCTBO MPHUPOJBI M YEJIOBEKA, SIBISAETCA
OTBETCTBEHHBIM JTarioM B (OPMHUPOBAHUM E€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH TMOJAPOCTKOB; 4)
crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPUPOJE, K
4elI0BEKY, BHOCUT CBOU BKJIA] B IKOJIOTHYECKOE 00pa30BaHUeE MKOJIHHUKOB.

Hazpannple HampaBieHHss B OOy4YeHMM XUMHUHU OOECIEUUBAIOTCA CHEIUPUKON Ccoaep KaHUs
MpeaMeTa, KOTOPBIN SBJISETCS MeJarornyeckyd aJalnTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAayKHM XUMHUU Ha
ONpeIeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc XxuMuuM OCHOBHOW IIKOJIBI OPHEHTHUPOBAH HA OCBOCHHE OOYYAIOIIMMHUCA OCHOB
HEOPraHMYECKOW XHMHHM U HEKOTOPBIX TMOHSTHM M CBEACHMH 00 OTHENbHBIX OOBEKTAaX OPraHUYECKOM
XUMUHU.



CtpykTypa colepxaHus IpeaMeTa cGOpPMHpPOBaHA Ha OCHOBE CHCTEMHOrO IOAXO0Ja K €ro
HU3YUCHUIO. ConepncaHI/Ie CKJIaAbIBAaCTCA HU3 CHCTCMBI MOHATHHA O XUMHUYECKOM DJIEMEHTE H BCIUICCTBE U
CUCTEMBI MOHATUH 0 XUMHUYECKON peakuuu. OO0 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl IO MPUHLUITY
IIOCJIEOBATEIBLHOTO PA3BUTHSI 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABIECHUIN Pa3HOIO YPOBHS: aTOMHO-
MOJIEKYJIIDHOIO YY€HHs KAaK OCHOBBI BCErO €CTECTBO3HaHHWs, ypoBHsA Ilepmommueckoro 3axona [I. H.
MenzeneeBa Kak OCHOBHOI'O 3aKOHA XHMMM, YYEHMSI O CTPOEGHHM aroMa M XUMHUUECKOM CBS3H,
IPEACTaBICHUNH 00 3JIEKTPONIMTHYECKON IMCCOIMAIMM BELIECTB B pacTBOpax. leopeTudeckue 3HAHUS
paccMaTpuBarOTCA Ha OCHOBC OMIIMPUYCCKU TIOJYYCHHBIX U OCMBICIICHHBIX q)aKTOB, Pa3BUBAIOTCA
MOCIIEIOBATEIIbHO OT OJHOTO YPOBHS K JPYrOMY, BBIIONHSAA (DYHKIHUU OOBSICHEHUS M NPOTHO3HUPOBAHHUS
CBOfICTB, CTPOCHUA U BO3MOKHOCTEH MPAKTUYCCKOI'o MNPUMCHCHHA U MNOJTYUCHUSA N3Yy4aCMbIX BCUICCTB.

Takast opranusanus coepxKaHus Kypca CliocoOCTBYET MPEACTABICHUIO XUMUYECKON COCTABIISIONMIECH
Hay4yHOM KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOW Ipuponbl. TeM cambIM 00ecreduBaeTcsi BO3MOKHOCTh
(bOpMI/IpOBaHI/IFI y 06yt1a1011114xc;1 OCHHOCTHOI'O OTHOLICHHA K HAYYHOMY 3HAHHWIO U MCTOJAM IIO3HAHUSA B
Hayke. BaXHO Takke 3aMEeTUTh, YTO OCBOECHUE COJIEPKAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAHUHN U3
paHee U3y4eHHbIX KypcoB: «Okpyxarouiuii Mupy», «buosorus. 5—7 kiacce» 1 «Pu3nKa. 7 Kjiacc.

HEJIX U3YUYEHUSA YYEBHOI'O IPEJJMETA «XUMUS»

K HampaBieHHIO NEpPBOCTENEHHOW 3HAUMMOCTH NpHU pealu3alud o0pa3oBaTENbHBIX (QYHKIMM
npeaMera «XUMHsD TPATUIIMOHHO OTHOCAT (POPMUPOBAHNE 3HAHUNM OCHOB XMMUYECKOM HayKH Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYECKON IESITEeIbHOCTH YEJOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOH KyJbTYphl. 3ajjaua IpeaMeTa COCTOMT B (OPMUPOBAHHWU CHCTEMbl XUMHUYECKHX 3HAHUN —
BOKHEHIINX (AKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUH, JIOCTYHNHBIX 0000IIeHHH
MHPOBO33PEHUYECKOTO XapakTepa, $3blKka HayKd, 3HAHUH O HAy4YHBIX METOJIaX H3yYeHHUs BEIIeCTB U
XUMHUYECKUX pEaKIHi, a Takke B (POPMUPOBAHUU U DPA3BUTHM YMEHUN U CHOCOOOB J1€ATENbHOCTH,
CBSI3aHHBIX C [JIAHHUPOBaHHEM, HAOIIOJEHUEM U MPOBEIEHUEM XMMHUECKOTO 3KCIIEPUMEHTA, COOI0IEHUEM
IpaBUJI 0€30MACHOTO OOPAIIEHUS C BEIIECTBAMHU B IOBCEIHEBHON KU3HH.

Hapsiny ¢ 5TuM nenu u3ydeHus npeaMera B IPOrpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C y4ETOM
HOBBIX TIPHOPUTETOB B CHCTEME OCHOBHOTO o00Imiero ooOpaszoBanms. CerogHss B 00pa3oBaHWU 0CO00
3HaYMMOM NPU3HAETCS HANPABICHHOCTh O0Y4YEeHHUsl Ha Pa3BUTHE U CAMOPA3BUTHUE JINUHOCTH, (POPMHUPOBAHUE
e€ uHTe/uleKTa M oOmeld KyiabTypbl. OOydeHHE YMEHHUIO YYUThCS W IPOJOJDKaTh CBOE 0Opa3oBaHHE
CaMOCTOSITEIPHO CTAHOBUTCS OJHOM M3 BAXXHEHIINX (QYHKIIMK yIEOHBIX TIPEIMETOB.

B cBs3M ¢ 3TUM Npu U3y4EHUHU IPEeIMETa B OCHOBHOM IIKOJIE JOMUHHPYIOLIEe 3HaUYeHUE ITprodpenn
TaKHe LENH, KaK:

—  (GOopMHpOBaHHE MHTEIUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K €aM0OOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO pPEIIEHUH, CHOCOOHOW aaanTHUpoBaThCs K OBICTPO
MEHSIOIUMCS YCIIOBUAM JKU3HU;

— HAaNpaBJICHHOCTb O0Y4YEHHUs Ha CUCTEMATHYECKOE NMPHUOOIEHUE YYaIUXCs K CaMOCTOSITEIbHON
[I03HABATEIbHON JIEATENbHOCTH, HAyYHBIM METOJaM MO3HaHUsA, (OPMUPYIOIIMM MOTHMBALMIO U pa3BUTHE
CIOCOOHOCTEH K XMMMUHU;

— o0ecrieyeHHe YCIOBMH, CHOCOOCTBYIOUIMX HPUOOPETEHUIO OOY4YarOIIMMHUCS — OIbITA
pa3sHOOOpa3HOW  JIeATENbHOCTH, IO3HAHUS U  CAMOINO3HAHMs, KIIIOUEBBIX HAaBBIKOB  (KIIIOYEBBIX
KOMIIETEHIHI), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (opMupoBaHHe yMEHUI OOBACHATh M OLICHUBATh SIBJICHUS OKPYXAIOIIEro MUpPa HAa OCHOBaHWUU
3HAHWUU U OIIBITA, NOJyYEHHBIX IIPX U3YUYEHUU XUMUU;

—  (opmupoBaHue y 0OydYaOUIMXCS T'YMAaHUCTMYECKMX OTHOILIEHHH, MOHUMaHHs LIEHHOCTH
XMUMUYECKUX 3HAHUHM Ui BBIPAOOTKM 3KOJOIMUYECKH IIe1ecO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM
JESITEILHOCTH B LIEISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYXKAIOUIEH PUPOJHON CPEIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHMTAaHUIO Ha
OCHOBE YCBOCHHS OOIIEUeIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BbIOOpY mnpoduias u
HaNpaBJICHHOCTH JalbHEHIIEero 00y4eHusl.

MECTO YYEBHOI'O IIPEJIMETA «XUMUs» B YYHEBHOM IIVIAHE

B cucreme obmero o6pazoBaHusi «XUMHsS» IpH3HAHA O0S3aTENBHBIM YUYE€OHBIM IPEIMETOM,
KOTOPBIH BXOJUT B COCTaB MpeAMETHON 00nacTi «EcTeCTBeHHO-HayYHbIE TIPEAMETHI».

VY4eOHbIM IJIaHOM Ha e€ n3yueHHe OTBeJeHO 136 y4eOHBIX 4acoB — 1o 2 4. B Helemo B 8 u 9
KJIaccax COOTBETCTBEHHO.



COJAEPKAHME YYEBHOTI'O ITPE/IMETA

8 KITACC

[lepBoHauanbHbIE XUMUYECKUE TTOHATUS

[Ipenmer xumuu. Posib XuMuM B KU3HM 4ejoBeka. Tema u BemectBa. PU3MYECKHE CBOMCTBA
BEILIECTB. ArperatHoe CocTosiHHe BemiecTB. [IoHSATHE O MeTolax MO3HaHUS B XMMHUU. XUMHUS B CUCTEME
Hayk. YucTtele BemecTBa U cMecu. CriocoOb! pa3iesieHus CMECEH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3IeMEHThl. CUMBOJIBI XMMHUYECKHX 3JeMEHTOB. [IpocTeie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumugeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemiecTB. OTHocuTenbHas aToMHass Macca. OTHocuTeNnbHas MOJIEKyJsipHass Macca. MaccoBas J10Jis
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

dusnueckue U XUMUYECKUE SBICHUSA. XUMHUYECKas peakius W e€ MpU3HAKU. 3aKOH COXpaHEHUs
MacChl BENIECTB. XHUMHUUYecKHe ypaBHeHHs. Kiaccudukanus XuUMHYECKHX peakuuil (CoeIuHEHUs,
pasNoKeHus1, 3aMelIeHUs, 0OMEHA).

XUMUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IMOCYJOW, C mHpaBuiamMu pabOThl B
naboparopur W TpuéMamMu oOpalieHus ¢ Ja0opaTOpHBIM OOOpPYAOBaHHUEM; HW3YYCHHE M OIHUCAHUE
(hbM3UYECKUX CBOMCTB 00Opa3I[OB HEOPTAaHMUECKHX BEIIECTB; HAOMIOACHUE (PU3NUECKUX (TIaBJIEHUE BOCKA,
TastHUE JIb/Ia, pAaCTUPAHKUE caxapa B CTYIKE, KUTICHUE U KOHJIEHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJTMBaHNUE MEIHOMW MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOM) SIBJICHUH, HAOIIOICHUE U OTFCAaHNE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuii (pa3ioKeHHe caxapa, B3aUMOJICHCTBHE CEPHOU KHUCIOTHI C
xjopusioM Oapusi, pasnoxkeHue ruapokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJEMCTBHE Kene3a C
pactBopom costr Meau(11)); u3ydenune crmoco0oOB pasjeneHus cmeceii (C MoMOIIbI0 MarHuTa, (GUIBTPOBAHUE,
BbINIApUBAHUE, JUCTUIUIALMS, XpoMaTorpadus), IpoBeJeHHEe OYHCTKH MOBApEHHON COJIM; HAOIIOJEHHE U
OMHCAHUE PE3YJIbTaTOB IMPOBEIEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl; CO3/aHue
MOJIENIe MOJIEKYIT (IapOCTEePKHEBBIX).

Baxueiine npeicTaBuTeNIn HEOPraHUUECKUX BEIIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucmopoa — siaeMeHT u mpocToe BenecTBo. Haxoxaenue
KHUCTIOpO/ia B Ipupojie, Gu3nueckue U XuMU4Yeckue cBoicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kucnopoaa. CriocoObl MOTYYEHUs KUCIOPOa B 1a00paTopuu U MpoMblieHHOCTH. KpyroBopoT kucnopoaa
B npupoze. O30H — ayIoTpornHas MoaudUKaus KUCI0poaa.

TennoBoit 23pPexT XuMHUYeCKoi peakliuy, TEPMOXUMHUYECKHUE YPaBHEHHUS, K30~ U JHIOTEPMUYECKHE
peakiuu. TormmBo: yroias U MeTaH. 3arpsis3HeHUE BO3/lyXa, YCHIIEHHE TapHUKOBOTO 3dekTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — naneMeHT u mpoctoe BemiecTBo. HaxoskaeHue Boaopoja B mpupoje, Guzndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI Mony4yeHus. Kuciorsl u comu.

KomuuecTBo BemectBa. Mosb. MonsipHass Macca. 3akoH Aoraapo. Mosipablii 00bEM Ta30B.
Pacuérel N0 XuMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoiicTBa Bojabl. Bona kak pactBoputens. PactBopbl. HackllieHHbIE M HEHACHILLIEHHBIE
pactBOpbl. PacTBOpuMOCTh BemiecTB B BoJe.MaccoBasi 107151 BEUIECTBAa B pacTBOpe. XUMUUYECKHE CBOMCTBA
BoJibl. OcHOBaHusA. Posib pacTBOpPOB B MNpHUPOJE M B XKU3HHU uesloBeKa. KpyroBopoT BojAbI B MPHUPOJIE.
3arpsi3HeHUE NPUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss  Heopranmyeckux  coeauHenuit.  Oxcuapl.  Knaccudukamus — OKCHIOB:
coneoOpa3ymomiue (OCHOBHbBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpasyromue. HoMeHnknaTypa OKCHI0B
(MexyHapoHas U TpuBUaibHasH ). OU3NYECKUe U XUMHUYECKUE CBOMCTBA OKCUIO0B. [lomydueHne oKCuIoB.

OcHoBanus. Knaccudukaius oCHOBaHUH: METOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMenknaTypa
OCHOBaHUH (MEXAyHapoHas U TpuBUaiIbHas). Ousnyeckrne U XMMUYECKHUE CBOMCTBA OCHOBAHUM.

[Tomyuenne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. HomeHknarypa kuciaot (MexIyHapoIHas U TPUBUATIBHAS).

du3nyeckue M XHMHUYECKHE CBOMCTBa KucnoT. Pan aktuBHoctn MerawuioB H. H. bexerosa.
ITony4yenue KucoT.

Comu. Homenknatypa cosield (MeXIyHapoAHas W TpUBHAIbHAsA). DU3NYECKUE U XUMUUYECKUE
cBoiicTBa conel. [lonyyenue cosen.

I'eneTnyeckas CBsSI3b MKy KJIaCCaMH HEOPTaHUYECKUX COEAUHEHUH.

XUMUYECKUN SKCIIEPUMEHT: KAa4eCTBEHHOE OIpEACNICHUE COJEpKaHUsl KHUCIOpoJa B BO3AYXE;
MOJIyueHue, cOOMpaHue, pacro3HaBaHUE M W3YUEHHE CBOMCTB KHCIIOpPOJA; HAOMIOJCHHE B3aWMOACHCTBUS
BEILIECTB C KUCJIOPOJIOM U YCIIOBHSI BOSHHUKHOBEHHUS U IMpEKpalIeHUsi TopeHus (Moxapa); 03HaKOMJIEHUE C



o0pa3iaMu OKCHJIOB M OIIMCAaHUE X CBOMCTB; MOJy4YeHHUE, COOMpaHue, paclio3HaBaHUE U N3yYCHHE CBOMCTB
BoJloposa (ropeHue); B3aumozeicTBue Boaopoga ¢ okcuaoM Menu(ll) (Bo3moxkHO uCHOJIB30BaHUE
BHJICOMATEpHAIIOB); HaOIOJeHHE 00pa3IOB BEUIECTB KOJMYECTBOM | MOJb; MCCeIoBaHue 0COOEHHOCTEH
pacTBOpPEHHUsl BEIIECTB C Pa3IMYHOM pPacTBOPUMOCTBIO; NPUTOTOBJIEHHUE DPACTBOPOB C ONPEIEIEHHON
MacCOBOM JI0JIel pacTBOPEHHOTO BEILIECTBA; B3aUMOJCHCTBUE BOJBI C METa/NIaMU (HATPUEM U KaJIbIIEM)
(BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUAIIOB); ONPEIEICHUE PACTBOPOB KUCJIOT U LIEJIOYEH C MOMOUIBIO
WH/IMKATOPOB; HCCIEeNOBaHUE OOpa3lOB HEOPraHMYECKMX BEIIECTB PA3JIMYHBIX KJIAcCOB; HAOJIOIEHHE
U3MEHEHUsI OKpPacKd MHAMKATOPOB B PAacTBOpPAxX KHUCIOT M LIEIOYEH; M3yYEHHE B3aUMOJICHCTBUS OKCHAA
meau(ll) ¢ pacTBOpoM cepHOM KHCIOTBI, KHCIOT C MeTaJlylaMH, peaklUid HeWTpalu3aluy; MHOJIydeHHE
HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHHE OJIHOTO METaula JPYTMM H3 pacTBOpa COJM; pELICHHE
SKCIEPUMEHTAIBHBIX 33Ja4 N0 TeMe«BaxkHeN e K1acChl HEOPraHMYECKUX COECTUHEHUIN.

Ilepnoanueckuit 3akoH u [lepnoanueckas cucrema xumudeckux anemeHnTos /1. 1. Menneneesa.

Crpoenue  aromMoB.  Xumuyeckass  CBsI3b.  OKHMCIUTEIBbHO-BOCCTAHOBUTENIBHBIE  PEAKIMU

[lepBple MONBITKM KJIACCU(PUKALUN XUMUYECKHX 3J€MEHTOB. lloHsATHE O TIpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U IIE€JI0YHO3EMENbHbIE METAUIbl, TAJIOr€Hbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE
00pa3yroT aM(pOoTepHBIEC OKCUBI U TUAPOKCUIBI.

[Tepnoanueckuit 3akoH. [Iepnoanueckas cucrema xumMudeckux anemeHToB 1. M. Menneneesa.

Kopotkonepuoanast u umHHOmepuonHas @opmbl [lepuoauyeckoil cUCTEMbl  XUMHUYECKHX
3neMeHToB /l.

N. Menneneesa. [lepuoast u rpymnmbsl. OU3nUecKuid CMBICH MOPSAKOBOTO HOMEpPa, HOMEPOB MEPHOIA
U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX sjep. M3oTtombl. OnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
06oouek aTtomoB mepBbhIX 20 xummueckux snemeHToB [lepmoamueckoit cuctemsr JI. M. Menneneesa.
XapakTepucTuKa XHUMHUYECKOIO 7JJIEMEHTa M0 €ero mnojoxeHntro B Ilepmommueckoit cucreme . U
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHMsI pajadyca aTOMOB XUMHUYECKHMX JJIEMEHTOB, METAUNIMYECKHX H
HEMETAJUIMYECKUX CBOWCTB MO TpynmaM ¢ nepuoaaMm. 3HadeHwe llepuoanyeckoro 3akoHa U
[Teproanueckoi CUCTEMBbI XMMUYECKUX AJIEMEHTOB JIJI Pa3BUTHs Hayku W npakTuku. J[. . MenneneeB —
YYEHBIN U TpaXIaHUH.

Xumunyeckasi cBsi3b. KoBaneHTHas (MOJsipHas W HEMOJISIpHAs) CBsI3b. DJEKTPOOTPHUIATEIHLHOCTH
XUMUYECKUX JIEMEHTOB. MIOHHas CBS3b.

Crenenp okxucineHus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipomeccel OKuUCIEHHS |
BOCCTaHOBJIEHUAA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN  DKCIIEPUMEHT: H3y4eHHe O0Opa3loB BEIIECTB METAJIOB U  HEMETAJUIOB;
B3aMMOJICIICTBME THUIPOKCUAA LMHKA C pacTBOpaMd KHUCJIOT M IIEJI0Yei; IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX — peakuuii  (TOpeHue, peaxkiuu
Pa3oKEeHUsl, COCUHECHMUS).

MexnpeaMeTHbIE CBSA3H

Peanuzanus MexXnpeIMeTHbIX CBSI3€d NPU M3YYEHUUM XHMHHM B § Kjacce OCYUIECTBISIETCA 4depe3
WCI0JIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSITHH, SBISIONIMXCS CHCTEMHBIMU
JUISL OTJIEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHSATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAlIN3, CHHTE3,
KJaccuuKanus, MepUOAUYHOCTb, HAOIIOJCHHE, AIKCIEPUMEHT, MOJEIUPOBAHHE, H3MEpPEHHE, MOJIeb,
SIBJICHUE.

®dusnka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIbI, PAJUOAKTUBHOCTb,
MOJIEKyJa, D3JEKTPUYECKUH 3apsijl, BEIIECTBO, TeJO, O0bEM, arperaTHoe COCTOSHME BEIEeCTBa, ras,
(buznuecKkre BeIHMUMHBI, UHUIIBI H3MEPEHUS, KOCMOC, TUTaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpabl, TOpPHbIE MOPOJIbI, MOJE3HBbIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo u xuMuyeckas peakius

[lepuonnueckuii 3akoH. llepumoauueckass cucrema xumuueckux sneMeHTtoB /. WM. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB XUMHUYECKMX OJJIEMEHTOB IIEPBBIX TPEX
MIEPHOJIOB, KaJINs, KaJIbIUA U UX COEIMHEHUI B COOTBETCTBUU C MOJIOXKEHUEM JIEMEHTOB B [lepnoanueckoit
CHUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUIbl XMMHUYECKON CBA3M. THIBI KPUCTAUIMUECKUX DPEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.



Knaccugukamus 1 HOMEHKIATypa HEOPraHMUECKUX BEIIECTB (MEXIyHApOAHAS U TPUBHAIIBHAS).

XUMHUUYECKUE CBOMCTBA BELIECTB, OTHOCSIIMXCA K pa3IM4YHbIM KjaccaM HEOPraHM4eCKHUX
COEJIMHEHUI, FTEHETUUYECKas CBA3b HEOPraHUUECKHUX BEIIECTB.

Knaccupukanust XMMUYECKHMX peaK[Uil IO pa3IuYHBIM MpU3HAKaM (10 YHCIy U COCTaBy
y4YacTBYIOIIMX B PEAKIHMHU BEUIECTB, MO TEIUIOBOMY 3((deKTy, Mo H3MEHEHHIO CTENeHEeW OKUCICHHS
XMUMUYECKUX DJIEMEHTOB, MO OOpaTMMOCTH, MO YYaCTHIO KaTaln3aropa). DK30- M JHIOTEPMHUYECKHE
peaxkuuu, TEpMOXUMUYECKHE YPAaBHEHUS.

[TonsiTue o ckopocTu xumudeckoil peakuuu. IlonsiTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusix. [IoHsATHE 0 TOMOTE€HHBIX U F€TEPOTE€HHBIX peakuusix. [[oHsATHEe 0 XUMUYECKOM paBHOBECHUU.

@DaxTOpBl, BAUSIOLINE HA CKOPOCTh XUMUYECKON PEAKLIMU U MOJIO)KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, AJIEKTPOHHBIN OanaHc OKHUCIIMTEIBHO-
BOCCTaHOBUTEIbHON peakiuu. CocTaBiieHUE YpaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKLUN C
HCI0JIb30BAHUEM METO/Ia 3JIEKTPOHHOro OanaHca.

Teopust 31eKTPOIUTHUECKON IUCCOLMALIMU. DIEKTPOIUTHI U He- JIEKTPOJIMThL. KaTHOHbI, aHHMOHBI.

MexaHu3M JAMCCOIMAlMM  BELIECTB C Ppa3JIMYHBIMU BUJAMH XUMHUYECKOW cBsi3u. CTeneHb
muccouuanuu. CUibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuun woHHOro oOMeHa. VYCIOBUS MNPOTEKAHMsI pEaKUil HMOHHOIO OOMeHa, IIOJHBIE |
COKpaII¢HHbIe HOHHBIC YpaBHEHU peakinii. CBONUCTBA KHCIIOT, OCHOBAHHI U COJIEH B CBETE MPEICTABICHUM
00 anekTposmTHdeckoi aucconuanuu. KauectBeHHble peakiiuy Ha HOHbI. [IoHATHE O THIPOIN3E COTEH.

XUMUYECKUN  OKCIEPUMEHT: O3HAKOMJIEHME C  MOJENSMHU  KPUCTAIMYECKHX  PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJIJIOB U HEMETAIJIOB (rpaduTa U amMmasa), CJIOXKHBIX BEIIECTB (XJopuia
HaTpHUsl); HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peakiuuu OT BO3JACHCTBUS PpPa3IUUHBIX
(akTOpOB; HCCIIEJOBaHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, Ipolecca IUCCOLMALUU KHUCIIOT,
esiovei u cojieil (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEpUasoB); IPOBEACHHE ONBITOB, MIUTFOCTPUPYIOIINX
MPU3HAKK NPOTEKAHMs peakluii MOHHOro oOMeHa (0OpazoBaHUE OCajlKka, BBIJENEHUE Ta3a, 00pa3oBaHUE
BO/Ibl); OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
PEaKIMU Pa3IoKEHUs, COeIMHEHMS]); PACIIO3HABAHNE HEOPraHMUECKUX BEIIECTB € MOMOIBIO KAYECTBEHHBIX
peakuuil Ha MOHBI; PEIICHNE SKCIIEPUMEHTAJIBHBIX 3aa4.

Hemeranel 1 ux coenMHEHN

OOmiast xapakTepucTuka ranoreHoB. OcoOOEHHOCTH CTpPOEHHMs aTOMOB, XapaKTEpHbIE CTEIEHU
OKHCJICHHS.

Crpoenne u (GU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOTCHOB. XMUMHYECKHE CBOMCTBA Ha
npuMepe xjiopa (B3aUMOJEHCTBUE C MeTallaMM, HeMeTaliamH, Ierodamu). XiopoBoaopoa. CoisiHas
KHCJIOTa, XMMHMYECKHE CBOMCTBA, IIOJIydE€HUE, NpUMEHeHue. JleHcTBHE Xjopa M XJIOpPOBOJOpOJa Ha
OpraHM3M 4YejIoBeKa. BakHelue XJI0pUabl U UX HaX0XKICHHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHToB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€pHbIE
CTCIICHH OKUCIICHHUS.

Crtpoenne u (Qu3nyeckre CBOMCTBAa MPOCTBIX BELIECTB — KUCIOPOJAa M Cepbl. AJUIOTPOIHBIE
MOAM(UKAIMKN KUCIOpOoJa U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOJOPOA, CTPOCHUE, (PU3HUECKHE U
XUMHUYECKHe CBOMCTBA. OKCuABI CEpbl KaK IPEACTABUTEIM KUCIOTHBIX OKCHAOB. CepHas KHUCIOTa,
¢u3nyeckue M XUMHUYECKHE CBOMcTBa (0OlLMe Kak IpeACTaBUTENs Kiacca KUCIOT U Creuu(pUuecKue).
XUMHUECKUE peaklHH, JeKallue B OCHOBE HIPOMBIIIJICHHOTO CI0cO0a MOJY4YEeHUS CEpHOM KHUCIIOTHI.
ITpumenenue. Coau cepHON KUCIIOTHI, KadeCTBEHHAs peakuus Ha cyibdar-uoH. HaxoxaeHnue cepsl u eé
COCIIMHEHUH B IIPUPOJE.

XUMHUECKOe 3arpsi3HEHHE OKpYXKAIoLIEH Cpeabl COeAMHEHUSAMU cepbl (KHCIOTHBIE JOXIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPeJ0TBPAILEHHS.

OOmast xapakrepucTuka 3eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B INpupoje, (puznueckre u XxuMudeckue coiictBa. KpyroBopor azota B
IIPUPOJIE.

AmMHaK, ero (puU3MYecCKue U XMMHUYECKHE CBOWCTBA, MOJyuyeHHe U npuMeHeHrne. Colln aMMOHUS, UX
¢u3nyeckue U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha MOHBI aMMOHUS. A30THas
KHCIIO0Ta, €€ ToTyueHue, (pru3nyeckre U XMMHUYecKue CBOcTBa (001Me Kak MpeICTaBUTENs Kilacca KUCIOT U
cneunpuyeckue). Micnoap3oBaHne HUTPATOB U COJIEH aMMOHUS B KQU€CTBE MUHEPAIBHBIX YA0OPEHUH.

XUMHUYECKOe 3arpsi3HEHHE OKpPY)KaIoLIed cpelbl COeAMHEHMSIMH a30Ta (KHCIOTHBIE JOXH,
3arpsi3HEHUE BO3/1yXa, IIOUBBI U BOJOEMOB).



®ocdop, amrorponHsie Mogudukanuu Gocdopa, ¢uzMUeckue M XUMHUYECKHE CBoicTBa. OKcHI
docdopa(V) u dochopHas kuciora, Gpundeckue U XUMHUECKUE CBOWCTBA, MoiydeHue. Mcmonp3oBanue
¢docdaToB B kauecTBe MUHEPATBHBIX YIOOPEHUH.

Oobmas xapakrepuctuka eMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCIICHUSI.

VYraepoa, amaoTponHbIe MOAU(UKALINY, PACIPOCTPAaHEHUE B MPUPOAE, (prU3HUecKre U XUMHUYECKHE
cBoiictBa. AmcopOuus. Kpyrosopor yriepoma B mpupoge. Okcuapl yriaepona, UX (QHU3NYECKUE U
XMMUYECKHE CBOMCTBA, JEHCTBHE Ha XUBBIC OPraHU3MBI, IMOJyYCHHE W TNPHUMEHEHHE. DKOJOTHMYECKHE
npoOsemMbl, CcBs3aHHbIE C oKcuaoMm yriaepona(lV); rumnoreza rio0ambHOrO TOTEIUICHHS —KIMMATa;
MApHUKOBBIN YPPEKT.

VYronbHas KUCIOTa U €€ COH, UX GU3NIECKUE M XMMUYECKHE CBOMCTBA, MOJTyYeHHE U IIPUMEHEH HeE.

KagectBenHast peakiust Ha KapOoHaT-noHbl. lcnonp3oBanue KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUSAX yriiepoaa (MeTaH,
9TaH, JTHJIEH, AlleTWJICH, STaHOJ, TJIMIEPHH, YKCYCHas KucioTa). X cocTaB M XMMHUYECKOE CTPOCHHE.
[TonsiTne 0 OWMONOTHMYECKM Ba)KHBIX BENIECTBAX: JKHpaX, O€NKaX, YrJIeBOJax — M HMX POJH B JKU3HU
YeJIoBeKa.

MarepuanabHOE €IMHCTBO OPTaHMYECKUX M HEOPTaHWIECKUX COCTUMHEHH.

Kpemunii, ero ¢usuueckue M XUMHUYECKHE CBOMCTBA, MoJydeHWe W mnpuMeHeHne. CoennHeHHs
KpeMHus B npupoje. Oduue npeacrasinenus 06 oxcuae kpemuus(1V) u kpemuueoil kucnore. Cuimkarsl,
WX WCIIOJIb30BaHWE B OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH. BaKHEHIne CTpOWTEIbHBIE MaTepHAIIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobmeMbr 6€30mMacHOT0 MCTOIB30BAHUS CTPOUTEIBHBIX
MaTepHAIIOB B MIOBCETHEBHOM JKMU3HU.

XUMUYECKUN HKCHEPUMEHT: H3ydeHHE OOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHACJIOTBI, TPOBEJCHWE KAYeCTBEHHBIX pEaKIUi Ha XJIOPUA-WOHBI ¥ HAONIOJIEHHE TPU3HAKOB WX
MPOTEKAHMS, OMBITHI, OTPAKAIOIINE (PU3MUYECKHE W XUMHUYECKHE CBOWCTBA TaJOTCHOB M MX COCIMHEHUH
(BO3MOXHO HCIIOJIB30BAaHKME BHICOMATEPUAIOB); O3HAKOMJICHHE C OOpa3laMu XJOpHUIIOB (TaJOTEHU]IOB);
O3HaKOMJICHHE C 00pas3liaMH cepbl M € COeAMHEHUSIMH (BO3MOXKHO HCIIOJB30BAHUE BHICOMATEPHAIIOR);
HaOMoIeHNe Tpolecca OOYyriiMBaHMs caxapa MOJ JeMCTBHEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
M3yYeHUE XUMHUUYECKHX CBOMCTB pa30aBJICHHOW CEpHOM KHUCJIOTHI, MMPOBEACHUE KAaUYECTBEHHON peaKiny Ha
cynbGaT-uoH U HaOoIeHNe MpU3HaKa e€ MpPOTeKaHHs; 03HaKOMJIEHHE ¢ (PU3NYECKMMH CBOMCTBaAMH a30Ta,
dochopa M uX coemUHEHHHA (BO3MOXHO HCIIOJIb30BAaHUE BHUIACOMATEPHUATIOB), OOpa3laMyd a30THBIX H
dbochopHbIx ynoOpeHHit; MmoigydeHue, coOupaHHe, paclno3HaBaHUME M M3YYEHHE CBOICTB aMMMaKa,
MPOBEJICHUE KAUYEeCTBEHHBIX peaKkUuii Ha HOH aMMOHHMS U ¢docaT-uOH M HU3yUYEHUE MPU3HAKOB HX
MIPOTEKAHUSI, B3aUMO/JICHCTBIE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ ME/IbI0 (BOZMOYKHO UCIOJIb30BaHUE
BUJICOMATEPUANIOB); HM3y4EHHE MOJIeled KpHUCTANIMYECKHX pelmEToK anmasza, rpadura, QyiiepeHa;
03HAKOMJIEHHE C MPOLIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM
MIPOTUBOTa3a; NoJy4yeHue, coOupanue, pacno3HaBaHue U U3y4eHHE CBOMCTB YTJIEKUCIIOrO ras3a; MpoBeICHUE
KaueCTBEHHBIX pEaKIUil Ha KapOOHaT- W CUJIHMKAT-HOHBI W HW3YyYEHHE TMPU3HAKOB HX MPOTEKAHMUS,
03HAKOMJICHHE C MPOJYKIMEH CHIMKATHOW MPOMBIILIEHHOCTH; PEIIeHUEe SKCIIEPUMEHTAIbHBIX 3a1ad IO
TeMe«BaxkHelue HeMeTauIbl U UX COSIUHEHUSD.

MerTanibl U UX COETUHEHUS

OOmas XapaKTepUCTHKAa XUMUYECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHMM HMX TOJIOXKEHUS B
[lepuoguueckoii cucteme xummuueckux snemeHToB J[. M. MenneneeBa u crpoenusi atomoB. CTpoeHue
MeTaJuIoB. MeTtajuinyeckasi CBA3b U METAJUIMYecKasi KpUCTaJUITMUecKasi peréTka. DIeKTPOXUMUUECKUN psf
HanpsDkeHUH MeTasioB. Pu3nMUeckue W XMMHUYECKHE CBOMCTBA MeTayuioB. OOmIMe CrocoObl MOJydYeHHUs
MeTaiuioB. [loHATHE 0 KOPPO3UM METANIOB, OCHOBHBIE CHIOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTalb,
YYT'YH, JIOPATIOMHHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIIJIEHHOCTH.

[Hlenounsle Meraipl: nojoxkeHue B Ilepuoanmyeckoil cucreme xumudeckux snemeHtos JI. .
MeHieneeBa; CTpO€HHE MX aTOMOB; HaXOXKJeHUE B mpupoje. Pu3nMUeckue M XMMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpust U Kanus). OKCHIIBI M TUAPOKCUABI HATpHs U Kanus. [IpuMeHeHne 1menoYHbIX METauIoB U
HX COCMHECHUM.

[lenouHo3emMenbHbIE MeETaUIbl MarHuid W Kaublui: monoxkeHue B Ilepumogmueckoil cucteme
XUMUYecKux aeMeHToB [I. YI. MenzeneeBa; cTpoeHre UX aTOMOB; HaXOXKJEHUE B Mpupoae. Pusnueckue u
XMMUYECKHUE CBOIMCTBA MarHWs M Kalblys. BakHeilmue coeauHeHus Kanblus (OKCHJ, TUAPOKCHI, COJIH).
JXKeéctkocTh BOBI M CIOCOOBI €€ yCTpaHEeHus!.



Amomunuii: nonoxxenue B Ilepuonnueckoi cucrteme xumuyeckux snemeHtoB [[. . Menneneesa;
CTPOCHHE aTOMa; HaXOKJCHUE B MpHpoe. PU3nueckre 1 XUMHUECKUE CBOMCTBA almfOMUHUSA. AM(OTEpHBIE
CBOMCTBa OKCHJA U TUAPOKCH/IA ATFOMUHHUSL.

Kenezo: nosoxenue B Ilepumommueckonn cucreme xumuyeckux siaemeHToB . 1. Menneneesa;
CTPOEHHE aTOMa; HaxoXJAeHue B Ipupoae. Puznueckue M XMMHMUYECKHUE CBOMCTBa jxene3a. OKCuibl,
ruapokcuabl ¥ conu xene3a(ll) u sxeneza(lll), ux cocras, cBoiicTBa U MOJTyYEHUE.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMy METaNIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaMH; U3y4y€HHUE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAHUE BMJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHSI OKCHAA KalblMsi W HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHUAJIOB); MCCIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IMpOIlECCAa TOPEHHS JKelie3a B KHUCIOPOJE
(BO3MOJKHO HCII0JIb30BAHKME BUJIEOMATEPUAIIOB); IPU3HAKOB NIPOTEKAHNS KAUECTBEHHBIX PEAKIIUN HA HOHBI
(marnus, kanmpuus, anomMuHusi, uuHka, skenesa(ll) m sxenesa(lll), menu(ll)); naGmronenue u omnucanue
IIPOLIECCOB OKpaIlIMBaHUs IJJAMEHHM HOHAMHM HATpUs, Kajlus M Kajublusg (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB); HCCIIEJOBaHHE aM(OTEPHBIX CBOWCTB T'MIPOKCHAA aJOMUHUS M THJIPOKCHJA IIUHKA;
pelIeHre SKCIEPUMEHTAIbHbBIX 3a/1a4 10 TeMe «BaxxHeilre MeTaibsl U UX COeTMHEHUS.

XHMHS ¥ OKpYKarolias cpeia

HoBeie Marepuansl u TexHojoruu. BemiecTBa M Marepuanbl B NMOBCEIHEBHOM KM3HHM YEIOBEKA.
Xumus u 310poBbe. bezonacHoe Mcnoab30BaHNE BEIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas momorp
P XUMHUYECKMX OXKOrax U oOTpaBieHMsX. OCHOBBI HKOJOTMYECKONM TIpaMOTHOCTH. XHMHUYECKOE
3arpsi3HEHUE OKpyKaromie cpenbl (mpeaenbHas aomyctumasi koHueHtparus BemiectB — I[1/IK). Poms
XUMHH B PEIICHUH IKOJIOTUYECKUX MTPOOIEM.

[IpupoaHble UCTOYHHMKHU YIJIEBOJOPOJAOB (Yrojb, NPUPOJHBIA ra3, HedTh), MNPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY M IIPOMBIIILIEHHOCTH.

XUMUYECKUH JKCHEpUMEHT: H3ydeHHe o00pa3lloB MaTepuangoB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJIMMEPHBIE MaTepUabl).

MexnpeaMeTHbIE CBS3H

Peanusanus MexXnpeIMETHBIX CBSI3€d NPU M3YYEHUM XMMHMHM B 9 Kiacce OCYHIECTBISETCA depe3
HCIO0JIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M MOHSATHH, SBISIONINXCS CHUCTEMHBIMU
JUIsL OTIENBbHBIX NIPEIMETOB E€CTECTBEHHO-HAYYHOro LMKNA. Peanmu3arnus MeXNpeaIMETHBIX CBs3ed IpHU
M3YYeHUH XMMHH B 9 KJlacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUN, TAK U MOHATHUH, ABJIAIOIINXCS CUCTEMHBIMHU NIl OTIENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (akT, TUNOTE3a, 3aKOH, TEOpUs, aHAIIN3, CUHTE3,
KJaccuuKanusi, MepUOAUYHOCTb, HAOIIOJEHHE, AKCIEPUMEHT, MOJEIUPOBaHHUE, H3MEpPEHHE, MOJIeNb,
SIBJICHUE, TAPHUKOBBIN 3(h(PeKT, TeXHOIOTHsI, MaTepUalbl.

®dusnka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIHUJ, U30TOIbI, PaJUOaKTUBHOCTb,
MOJIEKYJIa, AJIEKTPUUECKUH 3apsijl, TPOBOJHUKH, TOJTYIPOBOIHUKH, TUAIEKTPUKHU, (DOTOAIEMEHT, BEIECTBO,
Ten0, 00BEM, arperaTHOe COCTOSIHME BELIECTBA, I'a3, paCTBOP, PaCTBOPUMOCTb, KPUCTAJUIMUECKas peniéTka,
CIUIaBbl, (pU3MYECKHE BEIMYMHBI, €IWHUIBI U3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MBI,
CounHize.

buonorusi:  dorocuHtes, npixaHue, Ouocdepa, IKOocHCTeMa, MHHEpAIbHbIE YIOOPEHHUS,
MHUKPO3JIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuHEpaiabl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAeMbIe,
TOILJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATHI

I/ISYLIGHI/IC xumud B 8-9 Kiacce HaIlpaBJICHO Ha JOCTUKCHUC O6y‘laI-OH_II/IMI/IC${ JINYHOCTHBIX,
MCTAIIPECAMETHBIX U IPCAMETHLIX PC3YJIbTATOB OCBOCHUSA yqe6Horo npeameTa.

JIMYHOCTHBIE PE3VYJIbTATHI

JImgyHOCTHBIE PE3YJIbTaTbl OCBOCHUA IMPOrpaMMbl OCHOBHOT'O 06mero 06pa303aH1/1${ JOCTUTAIOTCA B
xXoae O6y‘ICHI/I}I XUMHUN B CAUHCTBC y‘-IC6HOI>i U BOCIOHMTATEIbHOM JEATEIbHOCTH OpFaHI/IBaI_II/II/I B
COOTBCTCTBUHU C TpaJUIIUOHHBIMU pOCCHﬁCKHMH CONUOKYJIBTYPHBIMH W OYXOBHO-HPABCTBCHHBIMH
HECHHOCTAMMU, MPUHATBIMH B O6I.I.I€CTB6 npaBUJIaMM W HOPpMaMM IOBCIACHUS U CHOCOGCTBYIOT nmponeccam
CaMOIIO3HaHUA, CaMOPAa3BUTHUA U COUAITU3alluN o6yqalom1/1xc;1.

JIM4yHOCTHBIE PE3YJIbTAThI OTPAKAIOT C(bOpMI/IpOBaHHOCTB, B TOM 4YMCJIC B 4aCTH:

HanI/IOTI/IquKOFO BOCIIMTaHUA



1) LIEHHOCTHOTO OTHONIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAY4YHOMY
HACJIe/IMI0, TMOHMMAHUS 3HAYEHUS XMMUYECKON HAyKH B JKU3HU COBPEMEHHOIO OOIIecTBa, CHOCOOHOCTH
BJIQJICTh JOCTOBEPHOM HMH(pOpMAINEH 0 MePeaOBhIX JOCTIKEHHUIX U OTKPBITUAX MUPOBOI M OTEYECTBEHHOM
XMMUH, 3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpPaA U OOIIECTBA;

I'paxxpanckoro BocnuTaHus

2) mpeAcTaBiICHUS O COLUATBHBIX HOPMAaX M MpaBUjIaX MEXIMYHOCTHBIX OTHOIICHUN B KOJUIEKTHUBE,
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, yueOHO-HCCIeI0BaTeIbCKON, TBOPYECKON
U APYTUX BUJAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOMN JCSITEILHOCTH MIPH BBHITIOJTHEHUT
y49eOHBIX, TO3HABATCIBHBIX 3a]a4, BBHINOJHCHHH XUMHUYECKUX OKCIICPUMECHTOB, CO3JaHUH YUCOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aUMOIIOHUMAaHHIO U B3aMMOIIOMOLIM B IIPOLIECCE 3TOM yueOHOM e TeIbHOCTH;
TOTOBHOCTH OIICHHMBATh CBOE TOBEJACHUE U TOCTYIKH CBOMX TOBAPHUIICH C IMO3UIIMU HPABCTBEHHBIX H
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI IIOCJIEICTBUN NOCTYIIKOB;

IleHHOCTH HAyYHOTO TIO3HAHUS

3) MHMpOBO33PEHUECKUX MPEACTABIECHUN O BEIIECTBE U XUMHYECKOW PEaKIUMH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKA U COCTABJISIONIMX OCHOBY JJisi TIOHUMAHUS CYIIHOCTH HAyYHOU
KapTUHBI MHpA; TPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSL TMPUPOJBI, B3aUMOCBS3IX
YeJI0BEKa C MPUPOTHON Cpesioil, O poJii XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTENH;

4) Tmo3HABaTEIBHBIX MOTHBOB, HANpPAaBICHHBIX HA TIOJyYCHHE HOBBIX 3HAHWUH 10 XUMUH,
HEOOXOUMBIX JUIsl 00BSICHEHUS HAOTI0JaEMBIX MTPOIECCOB U SIBJICHUI;

5) mo3HaBaTeNbHOM, HMH(MOPMAIMOHHON W YUTATEIBCKOW KYJIBTYPbl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITEIBHON PabOThI C YUeOHBIMU TEKCTAMHU, CIIPABOYHOM JTMTEPATYPO, JOCTYITHBIMA TEXHHYECKUMU
cpencTBaMu UH(OOPMAITMOHHBIX TEXHOJIOTHH;

6) uHTepeca K OOYYCHHMIO W TIO3HAHWIO, JIO003HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHMIO, TPOCKTHOM H  HMCCIIENOBATEIbCKONW JEATEIHHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTH ¥ YPOBHS 0Oy4eHHUSI B JaJIbHEHUIIIEM;

dopMUPOBaHUS KYJIBTYPHI 37I0POBbS

7) 0co3HaHUSl LIEHHOCTH H3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3J0POBbIO, YCTAHOBKHM Ha
3I0pOBBII 00pa3 KHU3HU, OCO3HAHMS TIOCIEICTBUI M HENPHUITHS BpPEIHBIX TNPUBBIUEK (yMOTpeOieHus
AJIIKOTOJI5I, HAPKOTHKOB, KYPEHHUs ), HEOOXOAMMOCTH COOJIFOICHHSI TIPAaBHJI O€30MTaCHOCTH TP OOpAaIEHUH C
XMMHYECKUMHU BELIECTBAMH B OBITY U peaIbHON KU3HU;

TpynoBoro BocnuTaHus

8) nHTepeca K MPakTUYECKOMY U3Y4EHHUI0 MpodeccHil U Tpyaa pa3InyHOro poja, YBaXKEHHUE K TPYLy
U pe3yibTaTaM TPYJIOBOW AESITEIbHOCTH, B TOM 4YHCIE Ha OCHOBE NMPUMEHEHMs MPEAMETHBIX 3HAHUU MO
XMUMHH, OCO3HAaHHOTO BbIOOpa HHIWBUIYaTbHOW TPAEKTOPUU MPOJOJDKEHHs 00pa3oBaHUA C Y4YETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCIIEIIHON
npodeccuoHabHON AEATEIbHOCTH W Pa3BUTUS HEOOXOTUMBIX yYMEHHUMH; TOTOBHOCTH aJaiTUPOBATHCS B
npodeccruoHalIbHOM cpee;

DKOJIOTUYECKOTO BOCITUTAHUS

9) sKoJIOTHYECKH 11e71ecO00pPa3HOro OTHOILIEHUS K IPUPOJIe KaK UCTOYHUKY KH3HU Ha 3eMJie, OCHOBE
e CyllecTBOBaHMsS, MOHUMAHHUS IIEHHOCTH 3J0pOBOro M 0Oe30MmacHoro oOpasza >KU3HHM, OTBETCTBEHHOI'O
OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 3/I0POBbI0, OCO3HAHUS LIEHHOCTU COOTIOACHUS
mpaBuil 0€30IacHOrO MOBEJCHHsSI MpU paboTe C BEIIeCTBAMH, a TaKXKe€ B CHTYalHUSX, YIPOXKAIOIIUX
3JI0pPOBBIO U )KU3HU JIIOJIEH;

10) cnocoOHOCTH MPHUMEHATH 3HAHUS, MOJydaeMble MPU M3YYCHUU XUMUU, JUIS PELICHHs 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CpeIoil, MOBBILIEHUSI YPOBHS 3KOJIOTMYECKON KyIbTYpPbl, OCO3HAHUSA
r100aJIbHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOIEM U MyTeH UX PEIIeH s MOCPEICTBOM METOA0B XUMUH; 11)
HKOJIOTHYECKOTO MBIIICHUS, YMEHHsI PYKOBOJICTBOBAThCSI UM B TO3HABATENHHOW, KOMMYHHUKATUBHOU U
COILIMANTLHON MIPAKTHKE.

METAIIPEJIMETHBIE PE3VJIbTAThBI

B cocraBe MerampenMeTHBIX pe3yJabTaTOB  BBIACISIOT 3HAUMMBIe A1 (popMHUpOBaHUS
MHPOBO33pEHHUs OOIICHAyYHbIC TOHATUS (3aKOH, TEOPHs, MPUHIUI, TUIOTE3a, (aKT, cCUCTeMa, MpOIlecC,
SKCIEPUMEHT U Jp.), KOTOPBIE UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax U MO3BOJSIOT
Ha OCHOBE 3HAHHH U3 ITUX NMPEAMETOB (GOPMUPOBATH MPEJICTABICHHUE O I[ETOCTHON Hay4YHOW KapTUHE MUPA,
W yHUBEpcallbHble yueOHbIe AelicTBUs (IO3HaBaTelbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIE), KOTOPHIC
obecrieunBarOT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIHHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO
y4eOHO 1eITeNbHOCTH.

MetanpeaMeTHble pe3yiabTaThl OCBOCHHSI 00Opa30BaTENBHOM MPOTPAMMBI MO XUMHUU OTPAKAOT
OBJIaJICHUE YHUBEPCATHHBIMH [TO3HABATEIILHBIMU JICHCTBUSMU, B TOM YHCIIE!



ba3oBpIMU JTOrMUYECKUMHU IEUCTBUSMU

1) yMeHueM HCIOBb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHUH 3HAHWM: PaCKPBIBAThH
CMBICTT XUMUYECKUX TOHSATHHA (BBIICIATh MX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATHL B3aWMOCBSI3b C
JIPYTUMHU TIOHSTHIMH ), HCTIOJIH30BATh MOHATHS ISl OOBSICHEHUS OT/ICNBbHBIX ()AaKTOB U SIBJICHUI; BHIOMPATH
OCHOBAaHUS W KpUTEpHUH s KiIacCU(PUKAMK XUMHYECKUX BEIIECTB M XHUMHUYECKUX PEaKIUi;
YCTaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIE CBS3M MEXIYy OOBEKTaMHM W3y4YEHHS; CTPOUTH JIOTMUECKHE
paccyxaeHus (MHAYKTUBHBIC, JIeAYKTUBHBIE, [0 AaHAJIOTWHW); JeJaTh BBIBOABI M 3aKIIOYCHUS,

2) yMeHHEM MpPUMEHATh B IPOLECCE IO3HAHUS MOHATHUS (IIPEIMETHBIE M METalpeIMETHbIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YyEMbIE B XUMUH, IPEOOPA30BbIBATh HIMPOKO MPUMEHSEMbIE B
XMMHUU MOJICJIbHBIC TPEICTaBICHUS] — XUMHYECKUH 3HAK (CHMBOJI DIIEMEHTAa), XUMHU4YecKas (opmyna u
YpaBHEHHE XHMHUYECKON peakiuy — TpU peIIeHHH Y4eOHO-TI0O3HABATENBHBIX 3a7ad; ¢ y4ETOM OITHX
MOJCIBHBIX TIPEJCTABIICHUN BBIABIATH M XapaKTEPU30BATh CYIICCTBCHHBIC NPH3HAKA W3Yy4aeMBbIX
00BEKTOB— XMMHUYECKUX BEIIESCTB U XUMHUUYCCKUX PEAKIINH; BBISBIATH OOIIHNE 3aKOHOMEPHOCTH, IIPUIHHHO-
CIIEJICTBEHHBIE CBSI3M U MPOTHUBOPEUMSI B M3Yy4aeMbIX IpoLEccax W SABJICHUSX; MpeaIaratb KpuTepuu AJs
BBISIBJICHUSI 3THUX 3aKOHOMEPHOCTEM M NIPOTHUBOPEUMiIl; CaMOCTOSATENbHO BBIOHMpaTh CIOCOO pelIeHUs
y4ueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIIEHUs, BHIOMPATh Han0oJiee MOIXOIAIINN ¢ yuETOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPUEB);

ba3oBbIMU HCCIIe0BATENBCKUMHU ACUCTBUSIMU

3) yMeHueM HCMoIb30BaTh MOCTABJIEHHBIE BOIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a TAKKe B
KaueCTBE OCHOBBI JUTsI (JOPMHUPOBAHUS THUIIOTE3BI TIO TPOBEPKE MPABMIIEHOCTH BBICKA3BIBAEMBIX CYIXKICHHIA,

4) npuoOpereHue OMbITa MO0 IUIAHUPOBAHUIO, OpraHU3allMM W MPOBEICHUIO0 YYEHHUYECKUX
HKCIEPUMEHTOB: YMEHHE HAa0II0/IaTh 3a X0JI0M IPOIecca, CAMOCTOATEIbHO MTPOrHO3UPOBATh €ro pe3yJibTar,
¢dbopmynupoBaTh 0000IIEHHS U BBIBOJBI IO pPe3yIbTaTaM MPOBEAEHHOTO OMNBITA, UCCIIEI0OBAHUS, COCTABIATh
OTU€T O MpoJeNaHHOH padoTe;

Pa6oroii ¢ undopmanueit

5) yMeHHueM BBIOMpAThH, aHAIM3UPOBATH U WHTEPIPETHPOBATh HH(DOPMAIMIO PA3INIHBIX BUIOB U
dbopM mpencTaBleHHUs, [OJY4aEMyI0 U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJSpHAs JIUTEparypa
XMMHYECKOTO COJIep>KaHus, CIpaBOYHbIE MocoOus, pecypchl IHTepHeTa); KpPUTHUECKH OLIEHHUBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

6) yMeHHEeM MPUMEHSTh pa3jMuHble METOJbl M 3alpoChl MPH IMOHCKE U OTOOpe MHGOPMALUU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJAUMBIX JJISl BBIMIOJIHEHUS Y4eOHBIX M TMO3HABATEIbHBIX 3ajau OIlpe-
NeNEHHOTO THIA; NMPUOOPETEHHE OMbITa B 00JIACTU HCHOJIb30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHHE KYJbTYpOH aKTUBHOTO KCIOJb30BaHUS PA3IMYHBIX MOHCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANbHYIO (QOpMy IMpeacTaBieHUs HHGOpMAUM U WIUTIOCTPUPOBATH
pelaeMble 3a/layd  HECJIOKHBIMH CXEMaMM, JuarpamMmamu, Jpyrumu ¢dopMaMu Trpapukd ©  HUX
KOMOMHALMSAMU;

7) yMeHHEM UCHOJb30BaTh M AaHATU3UPOBATh B IMpolecce Y4eOHOM U HCCIIen0BaTEeNbCKOM
NeSITeNbHOCTH HMH(QOPMAIMI0 O BIMUSHUU MPOMBINIJICHHOCTH, CEJLCKOTO XO3sIiiCTBa M TpaHCHOpTa Ha
COCTOSTHUE OKPYXKAIOIIEH MPUPOTHON CPEIbI;

YHuBepcanbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU

8) ymeHueMm 3ajaBaTh BOMPOCH! (B XOJ€ AHANOra W/WIM TUCKYCCHH) MO CYIIECTBY 00CYXIaeMoit
TeMbI, (POPMYIUPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBITIOJHEHUS MPEIOKEHHOM 3a/1a4H;

9) mpuoOpereHue OMBITa MPE3CHTAIMU PE3YIbTATOB BBHITIOJHEHUS XMMHUYECKOTO AKCIEPHUMEHTa
(J1abopaToOpHOTO OMbITa, TAOOPATOPHON PAOOTHI MO MCCIETOBAHUIO CBOWCTB BEUIECTB, YUEOHOTO MPOEKTA);

10) 3aMHTEpEecCOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH MO3HABATEIbHON U HCCIIEN0BATENbCKOM
NEeSITENFHOCTH TIPH PELICHUH BO3HUKAIOIINUX MPOoOIeM Ha OCHOBE y4€Ta OOIUX MHTEPECOB U COTJIACOBAHUS
no3uiuit (00cyxaeHus, oOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS COBMECTHBIX ICHCTBHIA,
ompeJeNieHue KPUTEPUEB TI0 OIIEHKE Ka4eCTBA BHITIOTHEHHON pabOTHI U 1. );

YHUBepcanbHBIMH PETYISATUBHBIMU IEHCTBUSAMHU

11) ymeHueM caMOCTOSITENHHO OIpEAeisaTh MU AEATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOJMPOBaTh W TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIESATEIBHOCTh, BHIOMpaTh Hambosee
3¢ deKTUBHBIE CHOCOOBI pelieHUs] Y4eOHBIX W TMO3HABATENBHBIX 33]1a4, CAMOCTOSTEIHHO COCTaBISTh WIU
KOPPEKTUPOBATh MPEIIOKEHHBIA aNTOpPUTM JACUCTBUN TPU BBIMIOJHEHUU 33/laHUN C Y4ETOM MOTyYeHUs
HOBBIX 3HAHUH 00 U3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIHSIX; OIICHUBATh COOTBETCTBUE MOTy4YEHHOTO
pe3ynbTaTa 3asBIECHHON 1eNH;

12) ymeHueM UCTIOIB30BaTh M aHATH3UPOBATH KOHTEKCTHI, IIpelaraeMble B yCIOBUU 3aaHUA.

[MPEAMETHBIE PE3VYJIbTATHI



B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO 00S3aTENHHOTO COACPKAHUS, YCTAHOBJICHHOTO
JTAHHOW MpUMEpHOUW pabdodeil mporpamMmoi, BBIIESIOT: OCBOEHHBIE OOYYaIONMIMMUCS Hay4YHbIC 3HAHMUS,
YMEHHSI M CHIOCOOBI JCHCTBHA, CrieU(UICCKIE sl MPEAMETHON 00acTu «XUMUS», BUIIBI IEATEIHHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHUS, €r0 WHTEPIPETALUU, MPEOOpPa3OBAHUIO M TPUMEHEHUIO B Pa3IIUYHBIX
y4eOHBIX U HOBBIX CUTYAIHSIX.

[IpenMeTHBIC pe3yabTaThl OTPAKAIOT CHOPMUPOBAHHOCTD Y O0YIAIOIIUXCS CICAYIOMUX YMEHU:

8 KITACC

1) packpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATUN: aTOM, MOJIEKYJa, XUMUUYECKUM AJIEMEHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAsS W HEOJHOPOJHAs), BAJICHTHOCTh, OT
HOCHUTEJIbHAsI aTOMHAasg M MOJIEKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas
JOJIT XMMHYECKOTO D3JIEMEHTa B COCAMHCHHH, MOJISIPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPUIIATEIHFHOCTD, CTETICHb OKUCIICHHS, XUMHUUECKasi PEaKIus, KIacCU(PUKALUS PEeaKIuii: peakiuu
COCIIMHEHUS, PCAKIIUU PA3JIOKCHHSI, PEAKIIMH 3aMCIICHUS, PEaKIu OOMEHa, 9K30- H JHJIOTCPMHUYCCKHE
peakuuu; TeroBol 3PpheKT peakiuu; s,Apo aToMa, IEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTAalb, paauycC
aToMa, XMMHUYECKasl CBsA3b, MOJISIPHAs W HETMOJISIpHAs KOBAJEHTHAs CBSI3b, MOHHAS CBs3b, MOH, KATHOH,
aHUOH, PAaCTBOP, MaccoBasi J0Jsl BelecTBa (IIPOLIEHTHAsI KOHIIEHTPAIHsI) B paCTBOPE;

2) WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATUH (CM. M. 1) U OPUMEHSTH 3TH
TIOHSATHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAICHUH;

3) HUCHONB30BaTh XUMHYECKYIO CHMBOJIUKY IS COCTaBJICHHS (DOPMYT BEIHIECTB M YpaBHEHUU
XUMHUYECKUX PEAKIIN;

4) ompenensaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHHUSX; CTCTICHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUAX; MPUHAICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COSTMHEHUMN
1o ¢hopMyiaMm; BUJl XUMHUYECKOH CBS3H (KOBAJICHTHASI 1 MOHHAS) B HEOPTAaHUYECKUX COCTMHEHUSX;

5) packpsiBaTh cmbich [lepuoamueckoro 3akona J. M. MenaeneeBa: 1eMOHCTpUPOBATh TOHUMaHHE
MEePUOIMYECKON 3aBUCUMOCTH CBOWCTB XHMHWYECKHUX 3JIEMEHTOB OT WX MOJokeHus B Ilepmogumueckoi
CHUCTEME; 3aKOHOB COXPAHEHHUS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO YYEHHS,
3aKOHa ABOTrajpo; OINHCHIBATh M XapakTepu3oBaTh TabmuuHyro Gopmy llepronnyueckold CHCTEMBI
XMUMHUYECKUX JIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHAs moArpymnmna (A-rpymnmna)» U «moOodHas MOArpyIma
(b-rpynma)», Manbie W OOJBIIME TMEPUOMABI; COOTHOCUTH O0O03HAYCHHS, KOTOPHIE HWMEIOTCS B TaOIHIE
«Ilepnognueckas cucreMa XuMuU4yeckux 3eMeHToB J[. . MenneneeBay ¢ 4MCIOBBIMHA XapaKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XHMHYECKHX DJEMEHTOB (COCTaB M 3aps] d1apa, oOliee 4YHUCIO 3JIEKTPOHOB H
pacnpezeneHne uxX Mo 3IEKTPOHHBIM CIIOSIM);

6) wiIaccu(uIUpPOBAaTh XUMHUYECKHUE JIEMEHThI; HEOPraHUYECKUE BEIIECTBA; XUMUYECKHE PeaKluu
(M0 9KCITy U COCTaBY YYacTBYIOUIUX B PEaKIMU BELIECTB, 10 TEIIOBOMY 3 dexTy);

7) xapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMUYHBIX KIACCOB,
MOATBEPIK/1asi ONMKMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

8)  MporHo3upoBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX KauyeCTBEHHOIO COCTaBa;
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX IPEBPALICHUI B PA3JINUHBIX YCIOBHUSIX;

9) BBIYUCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MAacChl BEIIECTB; MAacCOBYIO OO
XMUMHUYECKOTO 3JIeMeHTa Mo (opMylie COSAMHEHUS, MAcCCOBYIO JIOJIO BEIECTBA B PacTBOPE; MPOBOIHUTH
pacy€Thl 0 ypaBHEHUIO XUMHYECKOMN peaKiuu;

10) npuMeHsATH OCHOBHBIE ONIEPALIUY MBICIUTEIBHOMN AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHUE,

00001IeHNe, CUCTEeMATU3AINI0, KIACCHU(DHUKAINIO, BBISIBICHHE MPUYUHHO-CIEACTBEHHBIX CBSA3EH — IS
W3YYEeHUS CBOMCTB BEIIECTB M XUMHUYECKHX pEaKIMil; eCTEeCTBEHHO-HAaydyHble METOJbI IO3HAHUS —
HabmroieHue, HU3MEpPEHHE, MOJIeJIMPOBaHUE, OKCIEPUMEHT  (pealbHBIi W MBICICHHBIN);

11) cnenoBath mpaBmiIaM MOJIb30BAHUS XMMHMUYECKON MOCYA0N M 1ab0paTopHbIM 000pYA0BaHUEM, a
TaKXKe TMpaBUiIaM oOOpalleHHs] C BEIIeCTBAMHM B COOTBETCTBHM C MHCTPYKIHMSAMH 110 BBIIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOMPAHMIO T'a3000pa3HbIX BEIIECTB (BOAOpOAa U
KHCJIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMNpENeNEHHOW MAaccOBOM J0jeil pacTBOPEHHOTO BEIECTBA;
IUTAHUPOBATh U MPOBOJUTh XUMUYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEI0YEH U KUCIOT
C MIOMOUIbI0 MHIUKATOPOB (JIaKMYC, (peHo(TaenH, METHIIOPAHK U Jp.).

9 KJIACC

1) packpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHH: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKyJa,
MOH, KaTHOH, aHHOH, MPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHCJICHHUS, XUMHUYECKas peakius, XUMUYecKas CBs3b, TEIUIOBOM AQeKT peakiuu, MoJb,
MOJIIpDHBII 00BEM, pacTBOP; EKTPOJIUTHI, HEIIEKTPOJIUTHI, IEKTPOIUTHUYECKAs TUCCOLUAINS, PEaKIHH
MOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMMble M HeoOpaTHMBbIe pEaKluHu,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ pEaKIMM,  OKUCIUTENb,  BOCCTAaHOBHUTENb,  OKHCIEHHE U



BOCCTaHOBJICHUE, AIJIOTPOIHSA, aM(POTEPHOCTh, XUMUYECKAasl CBS3b (KOBAJICHTHAS, MOHHAS, METAJNINYEeCKasl),
KpUCTAJIJIMYECKas pelI€TKa, KOppo3us METAJJIOB, CILIaBbl; CKOPOCTh XMMMUYECKON PpEeaklUH, MPEAeSIbHO
nonyctuMmas koHuentpamus (I11K) Bemectsa;

2) WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATUH (CM. 1. 1) U OPUMEHSTH 3TH
MOHSATHUS MPU OMUCAHUU BELIECTB U UX MPEBPALCHUN;

3) HCHoONB30BaTh XMMHUYECKYIO CHMBOJIMKY Uil COCTaBJCHHS (OpMya BEIIECTB M YypaBHEHHIA
XUMHUYECKUX PEAKIIU;

4) omnpenensATh BAJICHTHOCTb U CTENEHb OKUCIECHUS XHMHUYECKHUX D3JIEMEHTOB B COEIUHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAICKHOCTh BEIECTB K OTPEACTIEHHOMY KIIaCcCy COCTMHEHUH 10 (hopMyiiaM; BT
XMUMMUYECKOHN CBSA3M (KOBAJEHTHAs, HOHHAs, METAJUIMUECKAasl) B HEOPraHUYECKUX COEAMHEHUSX; 3apsl HOHA
[0 XUMHMUYECKO (opMyse; XapaKTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPraHMUYECKUX COETUHEHWH, THII
KPUCTAJJIMYECKON PEIIETKY KOHKPETHOIO BEIIECTBA;

5) packpsiBath cMbica [lepuonnueckoro 3axona JI. M. MenzeneeBa u JI€MOHCTPUPOBATH €T0
MOHMMaHHUE: ONKCHIBAaTh M XapaKTepU30BaTh TaOMuuHyro Gopmy llepmomudeckoil cMCTEMBI XMMHUYECKUX
AJIEMEHTOB: pa3jinyaTh MOHATHS «TJlaBHas noarpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpynma)y,
Majible U OOJBIINE TIEPHO/IbI; COOTHOCUTh 0003HAUYCHUSI, KOTOPhIE UMEIOTCS B MEPUOIUYECKON TaONHIle, C
YHCJIOBBIMHM XapaKTEpUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sijapa, oOriee
YHUCJIO DJIEKTPOHOB W PACIPEACIICHUE MX IO DJEKTPOHHBIM CJIOSIM); OOBSICHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWCTB 3JIEMEHTOB M MX COEIUHEHHUH B Ipelenax MajblX NEPUOJOB M TJIABHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) Kiaccu(UUUpPOBATh XUMHUYECKHUE 3JIEMEHThI; HEOPraHWYEeCKHE BEIIECTBA; XUMUYECKHE peaKluu
(M0 9KCITy M COCTaBY YYacCTBYIOIIUX B PEAKLIUU BEUIECTB, M0 TEINIOBOMY 3P HEKTY, 10 U3MEHEHUIO CTeTeHen
OKHUCJICHUS XUMHYECKUX JIEMEHTOB);

7) xapakTepu3oBaTh (OMHCHIBATH) OOIIME W CrEU(DUUESCKHe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, TMOATBEPXKIas OINUCAHWE TMPUMEPAMHU MOJEKYJSIPHBIX W HWOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

8) cocTaBJIATH ypaBHEHUSI AIEKTPOJUTUUECKON TUCCOIMAIIMN KUCIIOT, MIEJI0YeH U COJICH; MOTHBIC U
COKpAaIllIEHHbIE YpaBHEHMsSI peakuuii HMOHHOrO OOMEHa; YpaBHEHMsI peakiuii, MOATBEPKIA0IINX
CYILLECTBOBAaHUE T€HETUYECKON CBSI3U MEXK/y BEIIECTBAMU Pa3JIMYHBIX KIACCOB;

9) packpbIBaTh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO ajlaHca 3TUX PeaKLnid;

10) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHUS; BO3MOKHOCTHU MPOTEKAHUS
XUMUYECKUX IPEBPAILCHUI B pa3IMYHbIX YCIOBHSIX;

11) BBIYMCIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MAacChl BEIECTB; MAacCCOBYIO JOJIIO
XMUMHYECKOTO 3JIeMeHTa 1o (opMylie COSAMHEHUS;, MAcCCOBYIO JIOJIO BEIECTBA B PacTBOPE; MPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMHUYECKON pEeaKIUu;

12) cnengoBarh mpaBWiiaM MOJB30BaHUS XUMUYECKOM MOCYI0M U 1a00paTOpHBIM 000pyIOBaHUEM, a
TaKkKe MpaBujaM oOpalleHuss C BEHIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIMOJHEHUIO
1ab0paTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYCHHIO M COOMpPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKUCIIOTO Ta3a);

13) mpoBOAMTH peakUMW, TMOATBEPKAAIOIINE KAUueCTBEHHBIM COCTaB pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOOUA-, KapOoHaT-, docdar-, cHIMKaT-, Cyibdar-,
TUAPOKCUI-UOHBI, KAaTHOHBl aMMOHHS M HMOHBl H3Y4YEHHBIX METAUIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

14) npUMeHATH OCHOBHBIE OTIEpAIH MBICIIUTEIHHON JeSITEIbHOCTH — aHallu3 U CUHTE3, CPABHEHHE,
0000I11eHre, CHCTeMaTHU3alllIo, BbISIBIEHUE MPUYMHHO-CIEICTBEHHBIX CBS3eH — JJIs1 W3y4eHMs CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIUi; €eCTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUSI — HaOI0JeHHe, U3MEpPEHHE,
MOJENUPOBAHUE, SKCTIEPUMEHT (PEaIbHBIN U MBICIICHHBIN).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KITACC
Ne | HaumenoBaHue pa3/ie/ioB U TEM ITPOTPAMMBI KosmmuecTBo yacoB DJIeKTPOHHBIE JleATeIbHOCTD YYUTEISA C Y4ETOM paboueii
n/n BCEro| KOHTPOJIBHBIE [IPaKTHYECKHE (uudpossie) IPOrpaMMBbl BOCIIUTaHHS
paBoTbI paboTbI o0pasoBareNbHbIe
pecypcbl
Paznen 1. [lepBoHauaabHble XUMUUECKHUE TIOHITHS
1.1. Xumus — Ba)kHast 00JIaCTh €CTECTBO3HAHUS U |6 0 2 http://www.school- [ToOy»xaeHne 00yJaroIMXCsi COOMI0AaTh Ha
MPAKTUIECKOH JEATEIILHOCTH YEIOBEKA collection.edu.ru/ YpOKe O0IIenpUHATHIE HOPMBI TTOBEICHHS,
npaBujia OOIIEHUs CO CTapIIUMU U
CBEPCTHUKAMM, TIPUHITAIIBI Y4eOHOH
JMCIUILIMHBL 1 CAaMOOPTaHU3aIlNH;
1.2.Bemecta 16 |1 0 http://www.school- BKJIFOUCHHE B YPOK UTPOBBIX MPONEITYP C LEIbI0
M XUMUYECKUE PEaKIHH collection.edu.ru/ IO I/ICP)KAHUST MOTHBAIIMH 00 YUJaAIONTUXCS K
MOJYYCHHIO 3HAHHH, HAJIa)KMBAHHIO
MO3UTHUBHBIX MEKIIMYHOCTHBIX OTHOIIICHUH B
KJ1acce.
Hroro mo pazaeny 22
Paznen 2. Baxkueiime npeacTaBUTENIN HEOPTaHUUYECKUX BEIIECTB
2.1.Bo3ayx. Kucinopoa. IToustre 06 okcuaax 5 0 http://www.school- [ToOy»xaeHne 00yJaroIXCs COOMI0AaTh Ha
2.2.Bomopox. 3 0 htt-r-): JWww.school- YPOKE OOIIEIPHHATHIE HOPMBI ITOBEICHHUS,
[ToHSITHE O KUCIOTAX U COJISIX collection.edu.ru/ NpaBHIIa OOUICHUSA CO CTAPUIMMH "
2.3.[KoaruecTBEHHbIE OTHOIICHHS B XUMUHN 4 0 1 htt_p://vyww.schoql- ;iiif:;;;ﬁt gfi:g;;ipg?gﬁn
2.4.Bona. PactBopsl. [lonsiTe 00 ocHOBaHHsAX (6 http://www.school- BKJTIOUCHHE B YPOK UIPOBBIX MPOLELYP C LEIBIO
2.5./(OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 15 1 http://www.school- TOJIIEPKAHHS MOTHBAIIMU O0YJarOIIUXCs K
COeIMHEHU N collection.edu.ru/ NIOJIy4EHMIO 3HAaHWMM, HAJIa)KMBAHHIO
MO3UTHUBHBIX MEKIHYHOCTHBIX OTHOIIICHUH B
KJ1acce.
Wroro no pazaeny 33

Paznen 3. HepI/IOI[I/I"IeCKI/Iﬁ 3aKOH 1 Hepnozu/meCKaﬁ CUCTEMAa XUMHUYCCKHX 9JICMCHTOB I[ H. Menneneena. CTpOCHI/Ie aTOMOB. XHUMHUUYECKas CBA3b. OKUCINTEIBLHO-
BOCCTAHOBUTCJIbHBIC PCAKIIUN




3.1.[[Tepunonnyeckuii 3axoH u [leproauueckast 6 http://www.school- [ToOyxeHne oOyJarommxcsi CoONM0IaTh Ha
crcTeMa XMMHUYECKHX 3eMenToB Jl. 1. collection.edu.ru/ YpOKe OOLIEeNpUHATHIE HOPMBI TTOBEICHHS,
MenneneeBa. CTpoeHue aroma IpaBuiia OOLIEHUS CO CTApIIUMHU U
CBEPCTHUKAMH, TIPUHLIUIIBI y4eOHOM
JMCUUILIMHBI 1 CaMOOPIaHU3aIINY;
3.2.Xumuueckas cBsizb. OKUCIUTEIHHO- 7 http://WWW.SChOOI- BKITIOYEHHE B YPOK HTPOBBIX MPOLEYD € HETBI0
BOCCTAHOBHUTEJIbHBIC PEAKIIUU collection.edu.ru/ MOJIEP/KAHHS MOTHBAIIH 06 YHAOMIHXCS K
MOJYYECHHIO 3HAHUM, HAJTa)KUBAHUIO
MO3UTUBHBIX MEKIIMYHOCTHBIX OTHOILICHUH B
KIacce
Hroro mo pazueny: 13
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 68




9 KJIACC

collection.edu.ru/

Ne | HaumeHoBaHue pa3/ie/ioB U TEM ITPOTPAMMBI KosmuecTBo vacoB DJIeKTPOHHBIE JlesATeIbHOCTD YIUTEIS C Y4ETOM paboyeit
n/n BCEro|KOHTPOIIbHEIE pakTHyeckue|  (LH(PPOBLIE) IPOrpaMMbl BOCIIMTaHHs
paboThI PaboTEI 00pa3oBare/IbHbIC
Pasnen 1. BemecTBo u XuMudeckue peakuuu
1.1.[ToBTOpEHHUE ¥ yriTyOIeHHE 3HAHUI OCHOBHBIX D 0 0 http://www.school- | TToOyxaeHne oOydaromuxcsi CoOI0IaTh Ha YPOKE
pa3zesioB Kypca 8 kiacca collection.edu.ru/ | oOmienpUHITHEIC HOPMBI IOBE/ICHHS, TIPABHIIA
1.2.|(OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX 5 0 0 http://www.school- O6meHHj[ €O CTAPIIMMHU H CBEPCTHHKAMU, TPHHIMIIBL
beait collection.edu.ru/ y4eOHOM JUCIMIUIMHBI ¥ CAMOOPTaHN3aIMHT;
BKJIFOUCHHE B YPOK HTPOBBIX MPOIELYD C LETBIO
1.3. [DrekTpoMTHYEeCKas TUCCOIIHATIHSL. ¢ 1 1 http://www.school- | TTOUIEpKaH s MOTHBAIIMH O0YJarOIIIXCS K
XuMuUecKue peakiuy B PacTBODaX collection.edu.ru/ | TOJy4EHHIO 3HAHUH, HATAXKMBAHUIO O3UTHBHBIX
HToro 1o pazueny 19
Pa3nen 2. HemeTaiel ¥ UX COeIUHEHUS
2.1.|061mas XxapakTepUCTHKA XUMUUIECKUX 4 0 1 http://www.school- | TToOyxaeHne oOyJaromuxcst CoOM0IaTh HAa YPOKe
piieMeHTOB VIIA-rpynmel. ["anoreHs collection.edu.ru/ | oOrenpHHATHIE HOPMBI TIOBEACHUS, TPABHIIA
2.2.(061mas XapaKTepUCTHKA XHMHIECKHX 5 0 1 http://www.school- | COMICHNS CO CTApUIMMHU 1 CBEPCTHUKAMH, NPHHIATIBI
haemenToB VIA-rpymmsl. Cepa u eé collection.edu.ry/ | Y4€OHOH IMCIMIUIMHEL X CAMOOPTaHH3aIH;
2.3.|001mas XxapakKTeprCTHKA XUMUIECKUX 7 0 1 http://www.school- | BKIfoYeHHE B YPOK UTPOBBIX MIPOLEAYP C LEITBIO
piieMeHTOB VA-rpymisl. A30T, hochop u ux collection.edu.ru/ | momnep:kaHust MOTHBALMHK O0YJarOIINXCS K
coenuHeHns MOJIYYCHHIO 3HAHWUH, HATA)KUBAHHIO TO3UTHBHBIX
2.4.|0061mas XxapaKTepHCTHKA XUMUYIECKUX 3 0 1 http://WWw.SChOOl- | \iesxTiuHOCTHEIX OTHOMICHNMI B KIIACCe.
piieMeHTOB |V A-rpymmsl. Yriiepoa u KpeMHUI collection.edu.ru/
VToro o pasieny 24
Pa3nen 3. Mertauisl 1 UX COSTUHEHUSI
3.1./001mue cBoiicTBa METAIIIOB 4 0 1 http://www.school- | TTo6yxaeHue o0y4aronmxcs cooI0AaTh Ha YPOKE
collection.edu.ru/ | oOuienpPUHSATHIC HOPMBI TOBEACHHS, TPABUIIA
OOIIIEHHsI CO CTAPIIMMHU M CBEPCTHUKAMH, TIPHHITUITBI
3.2. BaxHeiie MeTajibl U X COSTUHEHUS 16 |1 1 http://www.school- YHIEOHOH JHCIHMIIHHEL H CAMOOPTaHH3AIIMH;

BKJIFOUCHUC B YPOK UTPOBBIX MMpOLEAYP C LECIIBIO
noAACPpIKaHUd MOTHBAlUA o6yqa}0umxcs{ K
MOJIYYCHUIO 3HaHI/II71, HaJIa)XKUBAHWUTIO ITIO3UTHBHBIX




Wrtoro no pasneny:

20

Paznen 4. Xumus u okpyxatomiasi cpesia

4.1.|BeriecTBa ¥ MaTepHasbl B )KU3HU YeIOBEKa |3 http://www.school- | TTo6yxaeHne oOydaromuxcst cCoOI0aTh HA YPOKE
collection.edu.ru/ | oOmenpuHITEIC HOPMBI IOBE/ICHHS, TIPABHIIA

OOIIEHHUS CO CTAPIIUMU M CBEPCTHUKAMU, TPUHIUITBI
y4eOHOM IUCIUIUTHHBI B CAMOOPTaHU3aIHH;
BKJTFOYCHHE B YPOK UTPOBBIX MIPOLIEAYP C LEIBIO
O ICPKAHUS MOTHBAIIMH 00YJIaOIIUXCSI K
MOJTyIEHHIO 3HAHUH, HATA)KUBAHUIO TTO3UTHBHBIX

Hroro mo pazueny: 3

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJTIACC
Ne Tema ypoxka KousmmuecTBo yacos Bunel, popmsl
/11 KOHTPOJISI
BCETrO | KOHTPOJIbHBIE | MPAKTHYCCKHE
paboThl paboThl

1. [[Ipenmer xumuu. Poib XuMuu B )KU3HU 1 0 Y CTHBII OIIPOC;
YeIIoBeKa

2. [Xumus B cucteme HayK. MeTo bl 1 0 Y cTHBIN ompoc;
MMO3HAHUS B XUMHU

3. [3HAKOMCTBO C IIpaBHJIaMH O€30MAaCHOCTH U (1 0 [TpakTrueckas
npuéMamMu paboThl B XUMHUYECKOH paboTa;
maboparopun. [Ipaktrueckas padota Nel.

[IpaBuna paboTsl B 1a00paTOpUU U
MpuEMbI 0OpaleHus ¢ 1abopaTopHBIM
000pyI0BaHUEM

4. [Tena u BemectBa. dusnyeckue cBorictBa |1 0 Y CTHBIN OMpoC;
BEIIECTB. ArperaTHOe COCTOSIHUE
BEIIECTB

5. [Uucteie BemecTBa U cMecu. CriocoObl 1 0 Y cTHBIN ompoc;

a3geJIeHusI cMeceit

6. [[Ipaktuyeckas paborta: Ne 2. Paznenenune |[1 0 [TpaxkTrueckas
cMecelt (Ha mpuMepe OYUCTKH pabora;
IMOBApEHHOM COJIN)

7.  |Atombl 1 MOJIeKyJbl. [IpocTeie u croxkHbIe (1 0 TectupoBanue;
BEIECTBA

8. [ Xumuueckue 371eMeHThI. 3HAKH 1 0 [TrucbMeHHBII
(CUMBOJIBI) XUMHYECKUX IIEMEHTOB KOHTPOJIb;

9. |ATOMHO-MOJEKYJIIpHOE yueHue. 3akoH (1 0 Y cTHBIN onpoc;
[MOCTOSIHCTBA COCTaBa BEIECTB

10. [Xumunyeckas popmysna. BameHTHOCTD 1 0 Y cTHBIN onpoc;
ATOMOB XMMHUYECKUX JIEMEHTOB

11. |CocraBieHHe XUMHUYECKUX (POPMYI O 1 0 [TrucbMeHHBII
BaJICHTHOCTU. HaxosxeHue BaleHTHOCTH KOHTPOJIb;
XUMHUYECKUX JIEMEHTOB 110 opmyIie

12. |OTHOCHTENbHAs aTOMHAs Macca. 1 0 [TrucbMeHHBII
OTHOCHTENbHAS] MOJIEKYJISIpHAs Macca KOHTPOJIb;

13. [Pemrenue 3aja4 Ha BEIYUCIIEHNAE 1 0 ITnceEMeHHBIN
OTHOCHUTEIILHON MOJIEKYIISIPHON MaccChl KOHTPOJIb;
BEIIECTB

14. [MaccoBast 10J11 XUMHUYECKOTO dlieMeHTa B |1 0 CaMoo1IeHKa C
COETMHEHUU MCII0JIb30BAHUEMK

15. [Pemrenue 3aja4 Ha BEIYUCIIEHNAE 1 0 ITnceEMeHHBIN
MacCOBOM JJOJTM XUMUYECKOTO JIEMEHTa TI0 KOHTPOJIb;
(hopmyIe coenuHeHus

16. |@usznuecKkue U XUMUYECKHE SIBICHUS. 1 0 [TucbMeHHBII
XuMHUUecKast peaKiius KOHTPOJIb;




17. [Ipu3Haky U yCIOBUSI IPOTEKAHUS 0 0 Y cTHBIN onpoc;
XUMHUYECKHUX pPEaKIUi

18. [BakoH coxpaneHus macchl BemecTB. M.B. 0 0 'Y CTHBIH 0TIpoC;
JIOMOHOCOB — Yy4YEHBIM-3HIIMKIIONIEIUCT

19. [Xumudeckue ypaBHEHHS 0 0 [TucbmMeHHBII

20. [TWIbI XUMUYECKUX peaKIui 0 0 [TucbMeHHbII
(coeHEHMsI, PA3IIOKEHHSI, 3aMETLICHHS, KOHTPOJIb;
oOMeHa)

21. |[Ypok 000OIICHHS U CUCTEMATH3AIAH 0 0 [TuceMeHHBIN
3HaHUHI KOHTPOJIb;

22. [YPOK KOHTpOJISI 3HAHUI 1 0 [TuceMeHHBIH

23. [Bozmyx — cmech razoB. CoctaB Bo3ayxa 0 0 'VerHBI ompoc;

24. (TernoBoit SGEKT XUMHUUECKOW PEAKIINH, 0 0 Y cTHBIN onpoc;
MOHATHE O TEPMOXUMHUICCKOM
YPaBHEHHH, 9K30- M SHIOTEPMHUCCKUX
DCAKINAX

25. |CriocoObI OyYeHHS KHCIOPOa B 0 0 [TrucebMeHHBII
mabopaTopuy U MTPOMBIIIIICHHOCTH. KOHTPOJIb;
[Tpumenenne kuciopoaa. OKCHUIBL.

KpyroBopoT KHcI0poa B IPUPOJIC.

26. [Ipaktuyeckas padora Ne 3. [Tonydenue u 0 1 [TpakTrueckas
coOMpaHne KUCIOPO/ia, U3YICHHE €TO pabora;
CBONCTB

27. |O30H. AmtoTponusi KUciopoaa. TormBo 0 0 [TrucpbMeHHBII
(yroyib 1 MeTaH). 3arps3HEHUE BO3/IyXa, KOHTPOJIb,
CriocoObI €ro mpeI0TBPAIICHUS.

Ycunenue napHukoBoro ¢ dexra,
[pa3pyiieHrue 030HOBOTO CJIOSI.

28. [Bomopoa — XMMHUYECKHI 2JIEMEHT U 0 0 TectupoBaHnue;
pocToe BemecTBo. HaxoxneHue B
npupoje, GU3NIECKHe U XUMHUECKUE
CBOICTBA (HA MPUMEPE B3aMMOACHCTBUS C
HEMeTallaMU M OKCHJIAMH METAJLIOB),

MPUMEHEHHE, CIIOCOOBI ITOTyYSHHUSI

29. [Ipaktuueckas pabora Ne 4. [Tonyuenue u 0 1 [IpakTuueckas
coOMpaHue BOJIOPO/Ia, H3YyYCHUE €T paborta;
CBOMCTB

30. [loHsiTHE O KUCIOTAX U COJISAX 0 0 Y cTHBIN Onpoc;

31. [KosmuecTBo BemiectBa. Moiib. MossipHas 0 0 Y cTHBII Onpoc;
Macca

32. [BakoH ABorajpo. MossipHblii 00bEM ra3oB 0 0 [ TnceMeHHBIM

33. |[Pemenne 3ama4 Ha B3aUMOCBS3b 0 0 ITnceEMeHHBIN
KOJIMYECTBAa BElIeCTBa, 00bEMa 1 MacChl KOHTPOJIb;
ra3oB. Pacuérsl Mo XMMUYECKUM
YpaBHEHUS

34. [Pacu€Thl MO0 XUMHUYECKUM YPaBHEHUSIM. 0 0 [ lnceMeHHBIM

[IpuMeHeHnue 3akoHa ABOTAANO

[KOHTDOJIb.




35. | ®@usnueckue CBOMCTBA BOABl. AHAIIM3 U (1 0 0 [IuceMeHHBIN
CUHTE3 — METO/Ibl U3YUEHUS COCTaBa KOHTPOJIb;
BOJBI. XUMHYECKHE CBOMCTBA BOJEI
(peakiuu ¢ MeTajilaMi, OKCUIaMU
METaJIJIOB M HEMETAJLJIOB)

36. [[lonsaTHe 06 OCHOBaHMAX U MHAWKaTOpax |1 0 0 YcTHBIN onpoc;

37. Bopma xak pacTBOpuTelNb. PacTBOpHI. 1 0 0 [TucbMeHHBII
PacTBOPUMOCTH BEIIECTB B BOJIC. KOHTPOJIb;
HachlIeHHbIC ¥ HEHACKHIIICHHBIE PACTBODBI

38. [KonmenTpamus pactBopoB. MaccoBast ol 0 0 [TuceMeHHBIIH
BEIECTBA B pacTBOpE. BerancieHwus ¢ KOHTPOJIb;
KCITOJIb30BAHUEM MOHSATHS «MaccoBast JI0JIs
BEIECTBA B PACTBOPE»

39. [[Ipaktudeckast pabora Ne 1 0 1 [TpakTideckas
S. [IpuroroBieHHe pacTBOPOB C paboTa;
ONpeNeIEHHON MacCOBOM J0J€eN pac-

TBOPEHHOTO BEIIECTBA

40. [Posib pacTBOPOB B IPUPOJIE U B )KU3HU 1 0 0 Y cTHBIN onpoc;
gesoBeka. KpyroBopoT BOIBI B PUPOJIE.
3arpsi3sHeHNEe NPUPOAHBIX BoA. OXpaHa U
OYHCTKA TTPHPOJTHBIX BOJI

41. [[lepBble MOMBITKH KiIacCUPUKAIIIH 1 0 0 Y cTHBIN ompoc;
XUMHYECKHX AyieMeHTOB. [loHsTHe 0
rpynnax CXOJHBIX JIEMEHTOB
(1IeT0YHBIC U TIEIOYHO3EMETbHBIE
METaJUIbl, TAJIOTCHBI, UHEPTHBIC T'a3bl).

DJIEMEHTHI, KOTOpPBIE 00Pa3yroT
aM(oTepHBbIC OKCHUJIBI U THUIPOKCHIBI
42. MoHHas XuMHYECKasl CBS3b 1 0 0 [TrchMeHHBII
AT -

43. [Knaccuduxaius HeOPraHMIECKUX 1 0 0 [TrucbMeHHBII
COCTUHCHHI KOHTPOJIb;

44, |Okcuapl: cOCTaB, KiaccuUKaIus 1 0 0 [TuceMeHHBIN
(OCHOBHBIC, KUCIIOTHBIC, aM(OTEPHBIE, KOHTPOJIb,
HecoJieoOpa3yrolre), HOMEHKIaTypa
(MexTyHapoIHas W TPUBUAIbHASA).

[TonydeHue U XuMUYECKHE CBOMCTBA
KHCJIOTHBIX U OCHOBHBIX OKCHJIOB

45. |OcHOBaHUS: COCTaB, KIacCUpUKAIIUS, 1 0 0 [IuceMeHHBIN
HOMEHKJIaTypa (MEeXIyHapoIHas U KOHTPOJIb;
TpUBHAJIbHAS), PU3HUECKUE U
XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTy4eHUs

46. |AMdoTepHbIe OKCHIBI ¥ THAPOKCUABI, UX (1 0 0 ITnceEMeHHBIN
CBOICTBA U MOJIy4YeHUE KOHTPOJIb;

47. |KucrnoTsl: cocTaB, KacCUpUKaIS, 1 0 0 I[TuceMeHHBIN
HOMEHKIAaTypa, GU3NYECKUE CBOMCTBA KOHTPOJIb;




48.

KHCI0TBI: XMMHUYECKHE CBOMCTRA,
CIIOCOOBI IOMy4YeHHsI. Psi1 akTHBHOCTH
METaJIJIOB

I lcbMEeHHBIN
KOHTPOJIb;

49. |Conu (cpenHue): HOMEHKIATYpa, Y cTHBIN onpoc;
CIIOCOOBI TIOJYYCHHSI, B3aUMOICHCTBUE
COJICH ¢ MeTajlIaMu, KHCIOTaMHU,

LIEJI0YaMHU U COJISIMU

50. [BeruucnieHus Mo ypaBHEHHSIM XUMHUYECKON [IncbMeHHBIN
[peaKInu KOHTPOJIb;

51. [[eHeTHueckas CBs3b MEXKIY KiaccaMu [TrcbMeHHBII
HEOPraHUYECKUX COCTMHEHUI KOHTPOJIb;

52. [[Ipaktudeckas padora Ne 6. Pemenue [TpakTnueckas
PKCIIEPUMEHTAIIBHBIX 3a7a4 110 paboTa;
reMe«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCMHEHUIN»

53. [Ypok 0000IIeH s U CHCTEMAaTH3alluu Y cTHBIN onpoc;
BHAHUI

54. [VYpOK KOHTpOJIS 3HAaHUN KonTposibHas

abora;

55. [Vpok 00001IeHus U cucTeMaTH3aIuu [TrucebMeHHBII
3HaAHUUI KOHTPOJIb;

56. |(Ctpoenue atoMoB. CocTaB aTOMHBIX sIIIEP. Y cTHBIN ompoc;
M30TONBI. DNEKTPOHBI.

DU3NYECKUI CMBICT IOPSIAKOBOIO HOMEpPa
DIIEMEHTA

57. [[lepuonnueckuii 3akoH U [lepuonnueckas Y cTHBIN ompoc;

CUCTEMa XUMUYECKUX 31eMeHToB J[.1.
Menneneea. [lepuopl, rpynmsl,
noArpynmbl. @U3NYECKHil CMBICIT HOMEPOB

repuojia U rpymnmbl

58. |CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB [TuceMeHHBIH
rnepBbIX 20 XUMUYECKHUX KOHTPOJIb;
PIEMEHTOB nepuoandeckou cucremsl /1. W.

Menneneesa

59. [XapakTepucTUKa XMMHUYECKOTO AJIEMEHTa Y cTHBIN Onpoc;
[0 €ro MOJIOKEHHUIO B MEPUOINYECKOM
cucteme /1. 1. MenaeneeBa

60. [3HaueHue NepUOAUYECKOTO 3aKOHA U Y cTHBIN Onpoc;
MEePUOANYECKON CUCTEMbBI XUMUYECKUX
PIEMEHTOB AJI PAa3BUTHUS HAYKH U
npaxktuku. 1. 1. MenaeneeB — y4éHslii,
reJaror U rpakJaHuH

61. |[Ypok KOHTpOJIS 3HAHUH KonTtponbHas

pabora;

62. [DIEeKTPOOTPUIIATETHLHOCTH ATOMOB Y cTHBIN onpoc;

XHUMHUYECKHX AJIEMEHTOB. XUMHUYECKas
CBs3b: KOBAJICHTHAA MOJISApHAA U
[KOBAJICHTHAs HCIIOJISIPHAA




63. (CTemeHb OKHCICHUS 1 Y cTHBIN onpoc;
64. |OKHCITUTEIBHO-BOCCTAHOBUTEIILHBIC 1 [TucbMeHHBII
peakuuu (OBP). [Ipoueccsl okuciaeHus u KOHTPOJIb;
BoccTaHOBJIEHUS. OKUCIUTENH U
BOCCTaHOBHTEIH
65. |CocraBieHNe ypaBHCHUN OKUCIHUTEIBHO- |1 [TucbmMeHHBII
BOCCTAaHOBHUTEIBHBIX PEAKIIUN U CXEM KOHTPOJIb;
DIIEKTPOHHOTO OajiaHca
66. |[Ypok 0000IICHUS U CUCTEMATH3AINH 1 [TuceMeHHBIIH
3HaHUHN KOHTPOJIb;
67. [Ypok pa3BuUBaromIero KOHTPOJs 3HaHUU. (1 CamoolieHKa ¢
XuMUs B J€HCTBUA HCTIOJIb30BAHUEMXK
O11€eHOYHOTO
rCTaY;
68. [Ypox 0000IIeHHs U CHCTEMAaTH3allu! 1 'Y CTHBIH OTIpOC;
BHAHUI.
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




9 KIIACC

No Tema ypoxka KommuectBo yacos Bunpi, hopmbl
/T KOHTPOJISI
BCETrO | KOHTPOJIbHBIE | MPaKTHYECKUE
paboThl paboThI

1. |Knaccudukamnus 1 HOMEHKIATypa 1 0 [TruceMeHHBII
HEOpPraHMYECKUX BEILEeCTB KOHTPOJIb;
(MeXayHapoIHAs U TPUBHAJIbHAS )

2. [lepuonnueckuii 3akoH. [leprognueckas (1 0 I[TuceMeHHBIN
CHUCTeMa XMMHYECKUX 3JIEMEHTOB KOHTPOJIb;
/1. 1. MenneneeBa. CTpoeHre aTOMOB

3. [3aKOHOMEpPHOCTH B U3MEHEHUH cBOWCTB |1 0 [TuceMeHHBIH
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX KOHTPOJIb;
[EePHOJIOB, Kallusl, KaIbIUsI U UX
COEIMHEHUI B COOTBETCTBUH C
[OJIO)KEHUEM B MEPHOMYECKON CHCTEME U
CTPOEHUEM aTOMOB

4. [ XuMHueckue CBOICTBA BEIIECTB, 1 0 Y CTHBIN 0npoc;
OTHOCSIIIMXCS K Pa3IMYHBIM KJIaccam
HEOPraHMYECKUX COCTMHEHHM, X
reHeTHYeCcKas CBA3b

5.  |CtpoeHwue BelecTBa: BUAbI XuMudeckoir |1 0 'Y cTHBIN ompoc;

CBs3U. THIIBI KPpUCTAITNINICCKUX peIJ_IéTOK,
3aBHCHUMOCTh CBOMCTB BEIIIECTBA OT TUIA

KPUCTAJUTMYECKON PEIIETKU




Knaccudukarus XUMHYECKUX PEaKIUui 1o
[Pa3IMYHBIM IPU3HAKAM (110 YHCITY U
COCTaBy YYaCTBYIOIIUX B PEaKIINU
BEILECTB, 110 TEIIOBOMY 3 dexTy, 1o
M3MEHEHUIO CTETICHEH OKUCIICHHS
XUMHUYECKUX IJIEMEHTOB, 110 00PaTUMOCTH,
[0 YJaCTHIO KaTaJnu3aTopa). IK30- U
PHIOTEPMHUUECKHUE PEaAKIINH,
TEPMOXUMHUYECKUE YPABHCHUS

'Y CTHBIN OIIpoC;

/. |[loHsATHE O CKOPOCTH XMMHYECKON 'Y CTHBIN ONpoC;
peakuuu. [IoHsITHE 0 TOMOTE€HHBIX U
FETEPOreHHBIX peakiuusix. GaKkTopsl,

BIIUSFOIIME HA CKOPOCTh XUMHUYECKOM
[peaKIu

8. [[loHsTHE 00 0OPATUMBIX U HEOOPATUMBIX [TrcbMeHHBII
XUMUYECKUX peakiusix. [lorstue o KOHTPOJIb,
XUMUYECKOM PaBHOBECHU

0. | ®akTopbI, BIUSIOIINE HA CMEIIICHHE 'Y CTHBIN ONpoc;
XUMHUYECKOTO PABHOBECHSI

10. [MexaHU3M OKHCIUTEIHLHO- [TricbMeHHBII
BOCCTAaHOBUTEIbHBIX PEAKIIHMA KOHTPOJIb,
(2JIEeKTPOHHBIN OalaHC OKUCITUTEIHHO-

BOCCTAaHOBUTEIHHON PEAKIIHH)

11. [Teopus AIEKTPOTUTHICCKOM Y cTHBIN ompoc;
UCCOLMALMN. DIEKTPOJIUTHI U
HE3IEKTPOJINTHI. KaTHOHBI, aHUOHBI.

MexaHu3M IHCCOLMALUN BEIIECTB C
[pa3JINYHBIMU BUJAMU XUMHUYECKOH CBS3U

12. |Crenenp nuccormanuu. CHIbLHBIE U I[TuceMeHHbBIH
ci1a0bl€ AIIEKTPOJIUTHI KOHTPOJIb;

13. |Peakuun HOHHOTO OOMEHA, YCIIOBHS MX CaMOOIIEHKa C
rpoTtekanus. IoHHbIE ypaBHEHUs MCIIOJIb30BAHUEMX
[peaKkui OLIEHOYHOT'O

IucTa;

14. [Xumudeckue cBOWCTBA KUCJIOT B CBETE Y CTHBIN OIIPOC;
MpeICTaBICHUIM 00 AIEKTPOTUTUYECKOM
TUCCOLMAllUN

15. [Xumuyeckue cBOWCTBAa OCHOBAHUIl B CBETE [lucbMeHHbII
MpeIcTaBICHU 00 KOHTpOJIb;
PIEKTPOJUTUYECKON JUCCOLMAIIIT

16. [Xumudeckue cBOWCTBA COJICH B CBETE 'Y CTHBIN OIIPOC;
MpeICTaBICHUH 00 PIEKTPOTUTUYECKOM
NTUCCOIMAIUN

17. [[loHsiTHE O THIIPOJIH3E COJIEH Y CcTHBII Onpoc;

18. [KauecTBeHHBIE pEaKIMH HA KATHOHBI U Y cTHBIN onpoc;

AHHWOHBbI




19.

[TpakTuyeckas padora Nel. Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"DJIeKTpOIUTHYECKAs Tuccoruanus’”

[IpakTrueckas
paboTa;

20.

'Ypok 0000IICHUS U CHCTeMAaTH3aINN
3HAaHUI

I[lcbMeHHBIN
KOHTPOJIb;

21.

YPOK KOHTPOJIS 3HAHUU

KonTtponbHas
paboTa;

22.

OO0111ast XxapaKTepUCTHKA FaJOTeHOB.
OcoOEHHOCTH CTPOSHHS aTOMOB 3THUX
PIIEMEHTOB, XapaKTEPHBIE ISl HUX
cTenieHu okucieHus. CTpoeHue u
(u3nueckue cBOICTBa MPOCTHIX
BEIIECTB— T'aJIOTEHOB. XUMUYECKUE
CBOICTBA Ha MPUMEPE XJI0pa
(B3auMoeiicTBHE C METaJlIIaMH,
HeMeTallJIaMH, 1eJT0YaMHt)

Y CTHBIN ONpoC;

23.

Xnoposojopoa. CossiHast KUCTIOTA,
XUMHUYECKHE CBOMCTBA, MOJyYCHUE,
npuMeHeHune. KauecTBeHHas peakuus Ha
XJIOPUI-MOHBI

'Y CTHBIN ONpoc;

24,

DU3MOTIOTUYECKOE ICHCTBHE XJIOpa U
XJIOPOBOJIOPO/Ia HA OPraHU3M UYEJIOBEKa.
Baxueire XJ0puabl U KX HAXO0XKJICHUE B
MpupoJie

'Y CTHBIN ONpoc;

25.

[TpakTuueckas padota Ne2. [Tomydenue
COJITHOW KUCJIOTBI, U3y4E€HHE €€ CBOMCTB

[IpakTnueckas
pabora;

26.

Pemenne 3a1a4 Ha BBIYUCJIICHUA 110
YPAaBHCHUAM XUMHUYCCKUX peaKquI, €CJIn
OJIMH pCarcHT IdaH B H30BITKE

ITnceMeHHbBIN
KOHTPOJIb;

27.

OO011ast XxapakTepucTHKa 31eMeHTOB VIA-
rpymmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB
ATUX 3JIEMEHTOB, XapaKTepHbIE I HUX
cTerieHu okucieHus. CTpoeHue u
(bu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB-
KHCIIOPO/Ia U CepPbl. AJITOTPOIHbBIE
MOIU(PHUKAIIUN KUCIOPOAA U CEPHI.
XMMUYECKHE CBOWCTBA CEPBI

Y CTHBIN 01poc;

28.

CepoBosiopo, CTpoeHue, (pu3niecKue u
XUMHUYECKHE CBOMCTBA

Y CTHBIN OIIPOC;

29.

OKCI/I,[LLI CCPBI KaK NpCACTABUTCIIN
IKHUCJIOTHBIX OKCHOOB. CepHI/ICTaH KHUCJIOTa

[ InceMeHHbBIN
KOHTPOJIb;

30.

CepHas KucioTa, Gu3nveckue u
XMMHUYECKHEe CBOMCTBA (001I1e KaK
MpeCTaBUTEINS Kilacca KUCIIOT U
cneunpuyeckue), npuMmeHerune. Conu
CEepHOI KUCIIOTHI, KAaUeCTBEHHAs! PeaKLIUs

Ha cynb(haT-uoH

Y CTHBIN OIIpOC;




31.

XUMUYECKUE PEaKLUH, JIEKAIIKE B
OCHOBE IIPOMBIIIIEHHOTO CII0CO0a
[IOJIYy4EHUS CEPHOU KUCIOTHI. Pemenue
3a/1a4 Ha HAXO0XXJACHUE MacCOBOM J0JIH
BBIX0/1a ITPOJIYKTa PEAKLIUN

'Y CTHBIN OIIpoC;

32.

Haxosxenue cepsl 1 €€ cCoeIMHEHUN B
pupojie. XMMHUYECKOE 3arpsi3sHEHHUE
OKpYKaroLIEer Cpeibl COCTUHEHUSIMH CEPbI
(KUCTIOTHBIE JIOK]IM, 3arPsI3HEHNE BO3/IyXa
1 BOJIOEMOB), CITOCOOBI €0
MpeA0TBPAILICHUS

Y CTHBIN OIpoC;

33.

OO611ast XxapakTepucTuKa 3J1eMeHTOB VA-
rpynmnbl. OCOOEHHOCTH CTPOEHHS ATOMOB
PTUX 3JIEMEHTOB, XapaKTepHbIE /U1 HUX
CTEIICHH OKHCJICHHS. A30T,
[pacpocTpaHeHue B IPUpPoOJIe,
(buznueckrue 1 XuMHUYeCcKre CBONUCTBA.
KpyroBopoT a3zoTa B mpupoje

'Y CTHBIN ONpoc;

34.

AMMUaK, ero (pu3NYecKue 1 XuMHUYECKHe
CBOICTBA, MMOJIyY€HUE U IPUMEHEHUE.
Conu aMMOHUSI, UX PU3NYECKHE U
XUMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KadecTBeHHas peakiysi Ha HOHbl aMMOHUS

'Y CTHBIN ONpoc;

35.

[TpakTuueckas padota Ne3. [Tomyuenue
aMMuaka, U3yuyeHHe ero CBOWCTB

[IpakTnueckas
abora;

36.

A30THasI KHCIIOTa, €€ PU3HUecKue u
XUMHUYECKHIE CBOMCTBA (OOIINE KaK
MPEICTaBUTEINS Klacca KUCIIOT U
cnenuduaeckue). Hurparsl

Y CTHBIN OTpoc;

37.

Mcnosib30BaHUE HUTPATOB U COJIEH
AMMOHHS B KAYECTBE MUHEPATbHBIX
yaoOpeHui. XUMHUUECKOe 3arpsi3sHeHUE
OKPYXKaIOIIeH cpeibl COSTUHEHUSIMH a30Ta
(KUCIIOTHBIE OXKIH, 3arpsI3HEHHE BO3/1yXa,
IMOYBBI U BOJIOEMOB)

Y CTHBIN 01poc;

38.

Docdop, aUIOTPOITHBIE MOTUPUKAITUH
(dbochopa, puznueckre U XUMHUIECKHE
CBOMCTBA

[TuceMeHHBIH
KOHTPOJIb,

39.

Oxcup gochopa(V) u pochopnas
KHCII0Ta, PU3NYECKHE U XUMHUECKHUE
CBOIicTBa, mosrydeHue. KauectBeHHas
peakuus Ha GocdaT-noHbI

Y CTHBIN OIIPOC;

40.

Vcnonb3oBanue ¢pochaToB B KaUeCcTBE
MUHEpaIbHBIX YA00peHHii. 3arps3HeHue

MPUPOIHBIX BOJI0OEMOB (ochaTamu

Y CTHBIN OIIpOC;




41.

'Yriepos, aluioTponHble MO AU (DUKAIIAH,
[pactpocTpaHeHHe B IPUPOJIC,
(u3nUeCKue U XUMHUYECKHE CBOMCTBA.
A icop6rusi. KpyroBopot yriepona B
PUPO/IC

'Y CTHBIN OIIpoC;

A2,

Okcunpl yriaepojaa, ux Gpusndeckue u
XUMHYECKHE CBOICTBA,
(bu3HOIOrMYecKoe ICHCTBHE Ha )KUBBIE
OpraHU3MbI, IOJYICHUE U IPUMCHCHHE.
DKOJIOTHUECKHE TPOOJIEMBI, CBSI3aHHBIE C
okcusom yriepona(lV); runoresa
ri100aJIbHOTO MOTENICHUS KJIMMAaTa;
MapHUKOBBINA AP PeKT

'Y CTHBIN OIIpOC;

43.

YTonpHas KUCIIOTa B €€ COJU, HX
(u3znuecKkrue 1 XMuMHUYECKHE CBONCTBA,
IOJIyYEHNUE U IIPUMEHEHHUE.
KauecTBeHHas peakius Ha KapOOHAT-
noHbI. VMicmonp30BaHue KapOOHATOB B
6I)ITy, MCIUIHHE, TPOMBIIIJICHHOCTH,
CEJIbCKOM XO35ICTBE

'Y CTHBIN ONpoC;

44,

[IpakTuueckas pabora Ne4. [lonyuenue
yriekucioro rasa. KauectseHHas
[peakius Ha KapOOHAT-UOH

'Y CTHBIN ONpoc;

45.

[TepBoHaYaTBHBIC TIOHATHUSA 00
OpPraHMYECKUX BEIIECTBAX KaK O
COCIIMHEHUSX YIJIepoaa: 0COOCHHOCTH
COCTaBa U CTPOCHHS

Y CTHBIN OMpoc;

46.

TToHaTre 0 OMOJOTHYSCKU BaXKHBIX
BCIICCTBAX: XXHUPAX, 6em<ax, yrieBoaax.

HCOPraHM4CCKUX COCI[I/IHCHI/II‘/'I

MaTepI/IaJ'IBHOC CANMHCTBO OPraHUYCCKUX U

Y CTHBIN O1poc;

A7,

Kpemunii, ero ¢puznueckue u
XMMHYECKHE CBONCTBA, MOJIyYeHUE U
MIPUMEHEHHE B AIIEKTPOHHKE.
CoeuHEeHNs KPEMHUS B IPUPOJE

Y CTHBIN 01poc;

48.

OO01Ke npeacTaBaeHUs 00 OKCHIC
kpemuauA(1V) 1 KpeMHHEBOH KUCTIOTE.
CUIMKaThI, UX UCIIOJIb30BaHUE B OBITY,
MEIUIIMHE, TPOMBIILICHHOCTH

Y cTHBIN Onpoc;

49.

BaxxHelile cTpouTeIbHbIC MAaTePUAITBI:
KepaMHKa, CTEKIIO, [IEMEHT, OETOH,
kene300eToH. [Ipobnembr Ge30macHOToO
MCTIOJIb30BAHUS CTPOUTEIIBHBIX
MaTepHAIIOB B MIOBCETHEBHOM JKU3HU

[ InceMeHHbBIN
KOHTPOJIb;




50.

[IpakTudeckas padora Ne 5. Pemenue
PKCIIEPUMEHTAIIbHBIX 3aa4 10
TemMe«BakHeHIIIne HeMeTaUIbl U UX
COCIMHCHUS

[IpakTrueckas
paboTa;

o1.

'Ypok 0000IICHUS U CHCTEMAaTH3aIUN
3HAHUI

I lcbMeHHBIN
KOHTPOJIb;

52.

YPOK KOHTPOJIS 3HAHUU

KonTtposbHast
paboTa;

53.

O011as1 XapaKTEPUCTUKA XUMUYECKUX
HIIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
MOJIOKEHUSI B IEPHOINUYECKON

CHUCTEME XMMHUYECKUX 3JIEMEHTOB

/1. 1. MenneneeBa u CTpOCHMS aTOMOB.
Ctpoenne MeTaiuioB. MeTtaunyeckas
CBSI3b M METaJNINYecKast

KpUCTAJUINYECKasl PELIETKA

Y CTHBIN ONpoC;

54,

DIIEKTPOXUMHUYECKUH Pl HAIPSDKEHUN
MeTaioB. du3nueckrue U XUMUYECKUE
cBoiicTBa MeTayuioB. Ob1Me crnocoObl
MOJIy4YEHUS] METAIIJIOB

'Y CTHBIN ONpoc;

55.

[ToHsiTHE O KOPPO3UH METAIIIOB U
OCHOBHBIE CIIOCOOBI 3aIIUThI OT KOPPO3UU

[TucbMeHHbBIN
KOHTPOJIb;

56.

CruiaBbl (CTab, Yyr'yH, TIOPATIOMUHHM,
OpoH3a), UX IPUMECHECHHE B OBITY U
[IPOMBIIIJICHHOCTH

Y CTHBIN OMpoc;

o7,

[llenounbie MeTamsl. Ilonoxenne B
MEePUOANIECKON CUCTEME XUMUYECKUX
snementoB 1. 1. MenpaeneeBa, ctpoenue
aToMOB. HaxoxeHue B mpupoe.
Du3ndeckrue 1 XMMUUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kayusi). OKCUabl 1
TUAPOKCHIBI HATPHS M KaJTHSL.
[IpuMeHeHHe MET0YHBIX METAJUIOB U UX
COEIUHEHUN

Y CTHBIN OTpoc;

58.

[llenouyHO3eMeNbHBIC METAIIILI MATHUH U
KaJbI1id, cTpoeHue aToMoB. [losokeHue B
IMEepUOIMYECKON CUCTEME XUMUYECKUX
anemenToB /. 1. Menaeneena.
Haxoxnenue B mpupojae. usnueckue u
XUMHUECKHE CBolicTBa. BaxkHemue
COeMHEHUS Kalnblus (OKCH, THIPOKCH],
COJIN)

Y cTHBIN Onpoc;

59.

Pemnienne 3a1a4 Ha BEIYUCICHUSA 110
YPAaBHCHUAM XUMHWYCCKUX peaKHHﬁ, €Clin
OJIUH U3 pCarcHTOB /IaH B M30BITKE UJIU
COACPKUT IPUMCCH, MacCoOBOM J0JIH

BbIXOa MPOAYKTA pCAKIINU

[ InceMeHHbBIN
KOHTPOJIb;




60.

PKécTkocTh BOIBI M CIIOCOOBI €€
yCTpaHeHHs. BerunciieHus 1o
YPABHEHUSAM XUMHUUYECKUX PEAKLUN, €CIIU
OJIMH U3 pCarcHTOB JaH B BUAC BOAHOT'O
[pacTBOpa C U3BECTHOM MacCOBOM A0JEHN

'Y CTHBIN OIIpoC;

61.

[Ipaktudeckas padora Ne6. KéctkocTh
BOJIbI U METOJIBI €€ YCTPAHCHUS

[IpakTueckas
paboTa;

62.

Amomunuii. [lonoxenue B
MEPUOIUUYECKON CUCTEME XUMHUECKUX
pnemenToB 1. . MenneneeBa, ctpoeHue
aToma. Haxoxaenue B npupoae.
duznyeckue 1 XMMHUYECKHE CBONCTBA.
AMm(poTepHbIe CBOWCTBA OKCHIA U
FUAPOKCHUIA

Y CTHBIN OIpoC;

63.

DKene3o. [lonoxenue B epuonIeCcKon
CUCTEME XMMUYECKUX 31eMeHTOB J[. M.
MeHeneeBa, CTPOCHHE aTOMa.
Haxoxnenne B npupone. Puznueckue u
XUMUYECKHE CBOWCTBA

'Y CTHBIN ONpoC;

64.

Oxcunpl, THAPOKCUIBI U cosn xkene3a(ll) u
pkene3a(lll)

[TucbMeHHbBIN
KOHTPOJIb;

65.

[TpakTrueckas padota Ne 7. Permenue
PKCIIEPUMEHTAJILHBIX 3a7a4 10
TeMe«BakHeHIe MeTaJlIbl i UX
COEeTMHEHUS

[IpakTnueckas
pabora;

66.

HoBbie MaTepuaibl U TEXHOJIOTHH.
BeniecTBa n MmaTtepualbl B TOBCEAHEBHOM
PKU3HU YeJIoBeKa. XUMHS U 37J0POBBE.
be3omacHoe MCHOIB30BaHKUE BEIISCTB U
XUMHUYECKUX PEaKIUil B OBITY

ITnceMeHHbBIN
KOHTPOJIb,

67.

[TpupoTHBIC HCTOYHUKH YTIIEBOIOPOIOB
(YyroJib, MPUPOTHBIN ra3, HEPTH)
MPOIYKTHI UX TIEPEPaOOTKH, X POJIb B
OBITY M TPOMBIIICHHOCTH

Y CTHBIN 01poc;

68.

(OCHOBBI KOJIOTHUYECKON T'PaMOTHOCTH.
XUMUYECKOE 3arpsiI3HEHNE OKPYXKaroLen
Cpelbl, IPeleabHO JA0MyCTUMas
koHIeHTpanus Bemects - [1JIK). Pois
XUMUH B PEIICHUU SKOJIOTHYECKUX

npobiem

Y CTHBIN OIIPOC;

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

68

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TPOIECCA



OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI JIS1 YYHEHUKA

8 KITACC

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., Akunoneproe odmectBo «M3marensctBo «lIpocBemniennes
BBenure cBO# BapuaHT:

9 KJIIACC

Xumus. 9 knacc/Pymsutuc I'.E., @enpaman @.1°., Akunoneproe obmectBo «M3marensctBo «IIpocBenienne
BBenure cBOM BapuaHT:

METOJNYECKUNE MATEPUAJIbBI JIJIA YUUTEJIA

8 KITACC

1. Xumus. [Iunakrudeckuit matepuain. 8-9 kimaccol. Pagenkuit A. M. IIpocBemienue.

2. Xumus. 3anaunuk ¢ "momomHukoM". 8-9 knaccel. I'apa H.H., I'abpycesa H.U. IIpoceemenue. 3.
TpennpoBouHbIE U TPOBEPOUHBIE pabOTHI 10 XuMuM. 8-9 kiaccel. Pagenkuit A. M. Ilpocsermienue.
9 KJIIACC

1. Xumus. [Iunaktudeckuit matepuain. 8-9 kimaccol. Pagenxuii A. M. [IpocBemienue.

2. Xumus. 3amauauk ¢ "momonrarkoM". 8-9 kmaccel. 'apa H.H., 'abpyceBa H.U. [Ipocemnienue. 3.
TpennpoBoyHbIE U TPOBEPOUHbIE pabOTHI 10 XuMuH. 8-9 kiaccel. Pagenkuit A. M. Ilpocserienue.
[MN®POBBIE OBPA3OBATEJIbHBIE PECYPCHI 1 PECYPCHI CETU MHTEPHET 8 KJIACC
http://school-collection.edu.ru/catalog/

https://learningapps.org/

https://ru.wikipedia.org/

https://lib.dnevnik.ru/

http://lwww.yaklass.ru/

http://arch.rgdb.ru/xmlui/browse?type=title

9 KJIIACC

http://school-collection.edu.ru/catalog/

https://learningapps.org/

https://ru.wikipedia.org/

https://lib.dnevnik.ru/

http://www.yaklass.ru/

http://arch.rgdb.ru/xmlui/browse?type=title

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIbHOI'O ITPOHECCA
YYEBHOE OBOPYJOBAHHUE

1.ITeyaTHble TaOIUIBI IO Y4EOHBIM TEMaM Kypca.

2.Mopjenu KpUCTaNIMYECKUX PELIETOK; IapOCTeP>KHEBbIE U 00BEMHBIE MOJIEJIN MOJIEKYII.

3. Koytekuuy HeopraHM4ecKuX BellecTB

OBOPYJIOBAHUE JJIs1 ITPOBEJEHUA ITPAKTUYECKUX PABOT

1. Kommiexkt «MukposabopaTtopust st XMMHYECKOTO SKCIIEPUMEHTa» ¢ HA0OPOM COOTBETCTBYIOIIMX
PEaKTHUBOB.

2. Habop peaktuBoB 1 000pya0BaHus A BbioaHeHus OI'D no xumuun
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