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IosicHUTEILHAA 3aIIUCKA

PaGouast mporpaMmma 1HO XHMHHM Ha YpPOBEHb OCHOBHOTO oOO0IIero oOpa3oBaHus [UIs
obOyuaromuxcs 8-9-x kmaccos MAOY CII Ne 76 pa3pabotana B COOTBETCTBUU C
TpeOOBaAHUSMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

o mnpukaza Munnpocsenierus oT 31.05.2021 Ne 287 «O06 yTBepkaeHUU (enepalbHOTO
roCy/1apCTBEHHOI0 00pa30BaTEIbHOTIO CTaHIapTa OCHOBHOI'O O0IIETr0 00pa30BaHUs»,

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHuu ¢eaepaibHOn
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs»;

e mpukaza Munmnpocemenuss ot 22.03.2021 Ne 115 «O6 yrBepxknenuun llopsiaka
OpraHM3alliil W OCYILECTBJICHHS 00pa3oBaTelNbHONW JAEATEIbHOCTH IO OCHOBHBIM
00meo0pa3oBaTeIbHBIM TpOTpaMMaM — 00pa30BaTeNbHBIM TPOTrpaMMaM  Ha4alIbHOTO
00111ero, OCHOBHOT'O OOIIIETO U CPEIHETO O0IIEro 00pa3oBaHUMY;

o Konuenuuu npenogaBanusi yaeOHOro npeamera « Xumusy»,

o KoHIenuuu 3K0I0ruueckoro o0pa3oBanus B cucteMe oo1ero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-31TUAEMUOIOTHIECKHE TPEOOBAHUS K OpraHU3alUsIM
BOCIHUTAHMS U OOYYEHHUS, OTIbIXa U O3IOPOBJICHUS JETEH U MOJOJCKH», YTBEPKICHHBIX
MMOCTAHOBJICHHEM TIABHOTO caHUTAapHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHBBI U TPEOOBaHUS K OOCCIICYCHHIO
OezomacHocT u (Wik) OE3BPEAHOCTH IS 4YelOBeKa (aKTOPOB Cpellbl OOUTAHUS,
YTBEPKJACHHBIX IOCTAHOBJICHUEM TJIABHOTO caHUTapHOTrOo Bpaya oT 28.01.2021 Ne 2;

e y4yeOHOro TMJaHa  OCHOBHOro  0Omero  oOpa3oBaHUs,  YTBEPKICHHOTO
npukazoM MAQOY CII Ne 76 ot 08.08.2024 Ne 01-04-1057;

o Ilonoxenus o pabounx nporpammax MAOY CI Ne76, yTBep’A€HHOTO IPUKA30M
MAOY CIII Ne 76 ot 27.08.2024 Ne 01-04-1079/1.

e (enepanbHOil paboueil mporpaMmbl IO y4eOHOMY MpeAMETY «XHUMUS».

PabGouass mporpamMMa OpHEHTHpOBaHA Ha I€JIEBbIE NPHUOPUTETHI, CPOPMYIUPOBAHHBIE B
(benepabHON pabouelt mporpaMMe BOCIIUTaHUS U B pabodeit nporpamme Bocriutanust MAOY
CIII Ne 76.

[IporpamMma 1o XUMHM JaeT MpeJICTaBIeHUE O LensiX, oOmel crparernn oOyudeHus,
BOCIIUTAHUS ¥ PAa3BUTHA OOYYAIONIUXCS CPENCTBAMH y4eOHOTO TpeaMeTa, YCTaHABIHBACT
00s13aTeNIbHOE IIPEAMETHOE CO/IepIKaHue, IpeaycMaTpiBaeT pacipeeseHre ero mo KjiaccaM u
CTPYKTYpUpPOBaHWE M[O pasaenaM W TeMaM I[porpaMMbl [0 XHUMHH, ONpEaesieT
KOJINYECTBEHHbIE M KAaYeCTBEHHBbIE XAapaKTEPUCTUKU COACP)KAaHUS, PEKOMEHAYEMYIO
MMOCJICAOBATCIIBHOCTE M3YUYCHUA XUMHH C YUYCTOM MCKIPCAMCETHBIX W BHYTPHUIIPEAMCTHBIX
CBsI3€H, JIOTMKH y4eOHOTro Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesser
BO3MOYKHOCTH TIpEIMeTa JUIsl pealn3aluy TpeOOBaHUH K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOM NPOTrpaMMbl Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHUS, a TaKxke
TpeOoBaHUN K pe3ylbTataM OOYy4YeHHS] XMMHUU Ha ypPOBHE IeJIed HM3Y4YCHHS MpeaMeTa u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABaTEJIbHOM JAEATEIIbHOCTH OOYYarolIerocsi 1Mo OCBOCHHUIO
y4eOHOTr0 cofiepKaHMUSL.



3HaHUE XUMHH CIY)XUT OCHOBOW JUIsl (DOPMHUPOBAHHS MHPOBO33PEHUS 0OYUarOIIErocs, ero
HPEJICTABICHUN O MaTepHaIbHOM EIMHCTBE MHUpPA, BAKHYIO POJb UrPalT (OpPMHUpYyEMbIC
XUMHEH TPEACTABICHHUS O B3aWMOIPEBPAIICHUSX JHEPTHMH U 00 DSBOJIOIUHM BEIIESCTB B
HPUPOJIe, O MYTSAX PEUICHHS II00ATBbHBIX NPOOJIEM YCTOWYMBOIO PAa3BUTHUS YEIOBEUECTBA —
CBIPDbEBOI, DHEPreTHYECKOW, TMHIIEBOM U SKOJOTUYECKOH Oe3omacHOCTH, MpobieM
3JpaBOOXPAHCHUSL.

N3ydenue xumuu:

e CrmOCOOCTBYET peayM3aliiii BO3MOXKHOCTEU JUISI CaMOpasBUTHS W (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 00IIeH U (yHKIIMOHAIBHON IPaMOTHOCTH;

e BHOCHT BKIaJ B (OpPMHpPOBAHHWE MBIIIICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4JaroIMXCsl, HABBIKOB HMX CaMOCTOSATCIbHOM  y4eOHOH  JIeATeIbHOCTH,
OKCIIEPUMEHTAJBHBIX ¥ HCCICIOBATEIIbCKUX YMEHHM, HEOOXOJUMBIX Kak B
MIOBCEIHEBHOM JKM3HH, TaK U B IPO(ECCUOHATLHOU JCATCIILHOCTH;

e 3HAKOMHUT CO CIEMU(PUKON HAYIHOT'O MBIIIJICHUS, 3aKJIaIBIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs1a HA €IUHCTBO IPHUPOJBI U YEIOBEKa, SBIACTCS OTBETCTBCHHBIM 3TAIlOM B
(hOpMUPOBAHUN €CTECTBCHHO-HAYYHON TPAMOTHOCTH O0YJarOIIHXCS;

e crocoOcTByeT (hOPMUPOBAHHIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHMSIM, K TIPUPOJE, K YEIOBEKY, BHOCHUT CBOH BKJIQJ B JKOJOTHYECKOE
o0Opa3oBaHue 00YJarOIINXCS.

HaHHHC HallpaBJICHUA B O6y‘IeHI/II/I XHMHHA 00€CIeYnBarOTCs CHGLIPI(I)I/IKOI;’I COACPIKaHUA
yT-I€6HOFO npeameTa, KOTOpI)If/'I ABJBICTCA NCAArorn4€CKyu aAallTUPOBAHHBIM OTPAKCHHUEM
0aszoBoi HAayYKH XUMHHU Ha ONPECACICHHOM 3TallC €€ PA3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HA OCBOCHHE
00y4aroIMUMUCS CUCTEMbI IIEPBOHAYAIIbHBIX MOHATUNH XUMUHU, OCHOB HEOPraHMUECKOW XUMUU
1 HEKOTOPBIX OTAEJbHBIX 3HAYMMBIX ITOHSATHI OPraHuYeCKOW XUMHUH.

CrpykTypa colepkaHusi MporpamMmbl 10 XUMUU c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOTO
oAxoJa K ee uzydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
9JIEMEHTE M BELIECTBE M CUCTEMBbl NMOHSTUH O XUMHMUYecKOH peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OPraHM30BaHbl 110 IPUHLHUITY IOCIEI0BATEIBHOIO PA3BUTUS 3HAaHUN HA OCHOBE
TEOPETUYECKHUX MPE/ICTABICHUN Pa3HOTO YPOBHS:

e ATOMHO-MOJICKYJIIPHOTO YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMSI,

° Hepnonnqecxoro 3aKOHa I[I/I MeHI[eJ'ICeBa KaK OCHOBHOT'O 3aKOHAa XUMHH,

e YUYCHUA O CTPOCHHU aTOMa U XHUMHYECKOM CBsI3H,

° Hpe,[[CTaBJ'ICHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ Aucconranuu BEUIECTB B paCTBOpaAX.

Teopernueckne 3HAHMS pPAcCCMaTPUBAIOTCS HAa OCHOBE JMIUPUYECKH IIOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIENOBATEIBLHO OT OJHOTO YPOBHS K JApPYromy,
BBITONHSAS (QYHKIMU OOBSICHEHUS M MPOTHO3WPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEH
MIPAKTUYECKOr0 IIPUMEHEHHUS U MOJy4YEHUs] U3y4aeMbIX BELICCTB.

OcBoeHne NpOrpaMMbl MO XHUMHHU CIIOCOOCTBYEeT (POPMUPOBAHUIO MPEACTABICHHUS O
XUMHUYECKON COCTAaBISAIOIIEN HAay4YHOW KapTUHBI MUpa B JIOTMKE €€ CHCTEMHOW IPHUPOIBI,
LIEHHOCTHOT'O OTHOLLIEHUs K HAay4HOMY 3HAHMIO U METOAAM II03HaHUsA B Hayke. M3ydenue



XUMHUH TPOUCXOJUT C MPHUBICYCHHEM 3HAHUN U3 paHee M3YyYCHHBIX YYEOHBIX IMPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccel» u «Pu3uKa. 7 KjIacc.

[Ipy u3ydyeHnrn XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKU Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIHHOCTH YEeNOBEKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KYNbTYpbl. 3ajadya y4eOHOTo mpeaMeTa COCTOUT B
(OpMUPOBAHUH CHCTEMBI XUMHUYECKHUX 3HAHUN — BaKHEUINX (aKTOB, MOHITHIA, 3aKOHOB U
TEOPETUYECKUX MOJI0KEHUH, JOCTYIHBIX 00001IEHIIT MUPOBO33PEHYECKOTO XapaKTepa, SA3bIKa
HayKH, B IPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUS TIPH U3YYCHUH BEIIECTB M XUMHUYECKHX
peakuuii, B (GOpMHUPOBAHHM M PA3BUTHUU IMO3HABATENIBHBIX YMEHUI M MX MPUMEHEHUU B
y4eOHO-TI03HABATEIbHON M Y4eOHO-HCCIEeIOBATEIbCKON AEATEIbHOCTH, OCBOCHUU MPaBUII
0e301acHOro 00paIEHHS C BELECTBAMH B IIOBCETHEBHOM JKU3HU.

[Ipy w3yyeHHMM XMMUU Ha YpPOBHE OCHOBHOTO OOIIero oOpa30BaHUS BaXHOE 3HAUCHHE
IpUOOpenu Takue e, Kak:

e (¢opMupoBaHHE  UHTEIUICKTyaJbHO  Pa3BUTON  JMYHOCTH,  TOTOBOM K
camMo00pa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOSATEIBHOMY NPUHSATHIO DPELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

e HAaNpaBJICHHOCTh OOYYEHHs HAa CHCTEMATHYECKOe NpHUOOILeHHEe OOydaroluxcs K
CaMOCTOSTEJIbHON IO3HABATEJIbHON JEATEIbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
(GOpMUPYIOIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

e o0ecrieueHue YCIOBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YYAIOIIMMUCS OIBITa
pa3HoOOpa3HON NeATENbHOCTH, NO3HAHMUSI M CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KTFOUEBBIX KOMIICTEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE JUTS PA3TMIHBIX
BU/JIOB JIEATEIbHOCTH,;

e (¢opmupoBanue o0miei HyHKIIMOHATBLHOW U €CTECTBEHHO-HAY4YHOH IPaMOTHOCTH, B
TOM 4YHCJIE YMEHUH OOBSCHATH M OLICHUBATh SIBJICHHUS OKPYKAIOLIEro MHpa,
WCIIOJIb3Ys 3HAHMS U OTIBIT, OJIyYEHHbIE [TPU U3YUEHUU XUMUH, TPUMEHSATh UX TIPU
pelieHny mpobsieM B MOBCETHEBHOM JKU3HU U TPYAOBOH J€ATEIbHOCTH,;

e (opmupoBanue y oOy4armuXcsd TI'yMaHUCTHYECKUX OTHOLICHUH, NOHMUMaHUS
LEHHOCTU XMMMYECKUX 3HAHHUI NI BBIPAOOTKH SKOJIOTMUYECKU 1€Ieco00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JI€ATEILHOCTH B LIEJSIX COXPAHEHUSI CBOETO 3/10POBbS
Y OKPYKaIOIEeH MPUPOTHOMN CPEJIbI,

e pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHHUIO Ha OCHOBE YCBOEHUS 00111€4eI0OBEYECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY IO IS U HANIPaBIEHHOCTH JallbHEHIIEro 00ydeHusl.

OOmiee YmciiO YacoB, OTBEIEHHBIX JIsi M3YYEHHS XUMHHM Ha ypOBHE OCHOBHOTO OOIIETO
obpa3zoBanwusi, coctaBisieT 136 yacos: B 8-M kiacce — 68 yacos (2 yaca B Hefien0), B 9-M Kiiacce
— 68 yvacoB (2 yaca B Hepenw). B 9 knmacce 14 u3yyaercsi ¢ IPUMEHEHHEM TUCTAHIIMOHHBIX
TEXHOJIOTHUHM.

Jlnist peainzaliuyl MporpaMMbl HCIIONB3YIOTCS YU€OHUKH, JOMYIIEHHBIE K HCIIOJIb30BAaHUIO MTPH
peaiv3allii HMMEIOIIHUX TOCYJapCTBEHHYIO aKKpeIUTaIlio 00pa30oBaTeNbHBIX IPOTpPaMM
HayaJlbHOTO OOIIEro, OCHOBHOI'O OOIIEro, cpeiHero odIiero oopa3oBaHusi OpraHU3aLUsAIMH,
OCYILECTBISIOUIMMU 00pa30BaTEeNbHYIO JAESITEeIbHOCTh, MPUKa30M MUHIPOCBEIIEHHUS OT

21.09.2022 Ne 858:



o Xumwms, 8 wimacc/ TIabpuensa O.C., OctpoymoB W.I'., Cnamko C.A., AO
«M3natenscTBO "[Ipocsemnienue»,
e Xumus, 9 kmacc/ TIabpuensa O.C., OctpoymoB W.I'., Cmagxo C.A., AO
«M3natenscTBO "[Ipocsemnienue”.
[TpuMeHSIFOTCS SNEKTPOHHBIE 00pa30BaTeNbHBIC PECYPCHI, TOMYIICHHBIE K HCIIOIh30BAHUIO
IIPH PeATU3alii KMEIOIINX FOCYIaPCTBCHHYIO aKKPEIUTAIIMIO 00pa30BaTEIIbHBIX IPOrpaMm
HAYaJbHOTO OOIIETr0, OCHOBHOTO OOINEro, CpemHero oOmero oO0pa3oBaHHs MPHKA30M
Munnpocsenienus ot 18.07.2024 No 499.

Conep:xkanue y4eOHOI0 npeamMera

8-i1 kJ1acce
HepBOHa'—laJIbeIe XUMHUYECCKHUE ITOHATUA

IIpenmer xumuu. Posib XMMHM B J)KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HayK. Telna u BelecTsa.
dusnyeckue cBOICTBa BellecTB. ArperatHoe cocrossHue BeuiecTB. llonsrtue o meromax
N03HaHUs B XUMUM. YucTele BemecTsa U cMecu. CriocoObl pazjiesieHus: cMeceil.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 371€MEHThl. CUMBOJIBI XMMUYECKHX 3J1€MEHTOB. [IpocThie u
CJIO’KHbIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

XumMuueckas (bOpMy'J'Ia. BajeHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTaBa BCIICCTB. OtHocurenbHas aromMHas Macca. OTHOCHTCILHAS MOJICKYJIApHasA Macca.
MaccoBas 101 XUMUYECKOT0 JIEMEHTA B COSIMHCHUU.

KonunuectBo BemectBa. Moabs. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChl U UKCIa
CTPYKTYPHBIX €UHUII BelecTBa. PacueTsl mo opmynaM XUMHUYECKUX COCTUHEHHI.

®u3znueckue M XUMHUYECKHE SBIICHUA. XUMHUYECKas peakiuss M €€ MPU3HAKU. 3aKOH
COXpaHEHHsS MacChl BeEIIeCTB. XHUMHYECKHME ypaBHeHHMs. Kraccupukamus XUMHUYECKUX
peakiuii (CoeTMHEHNS, Pa3IOKEHHUs, 3aMEIICHHs, 0OOMEHa).

XHMMHYECKUI IKCIIEPUMEHT:

3HAKOMCTBO C XMMHYECKOW TMOCYyIO0#, mpaBuiaMu paboTel B Jaboparopuu M HpUEeMaMu
oOparieHus ¢ J1abopaTopHbIM 000pYAOBaHUEM, U3YUCHHE M ONMHUCAHHE (PU3HMUYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOmoaeHne (u3nueckux (IMUIaBieHUE BOCKA, TasHUE
JIbJIa, paCTHpaHKE caxapa B CTYINKE, KUIIEHHE U KOHJCHCAIUS BOJIbI) 1 XUMHUECKUX (TOpeHne
CBEYM, MPOKAIMBAHWE MEIHOW IMPOBOJIOKH, B3aMMOJCHCTBHE Mejla C KHUCIIOTOH) sIBJICHHIA,
HaOJTI0ICHNE U OTMMCAaHUE IPU3HAKOB MPOTEKAHMSI XUMUYECKUX peakinii (pas3aoxkeHne caxapa,
B3aMMOJICHCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHM, B3aMMOJICHCTBHE jkeie3a ¢ pactBopom comm memu (I1), m3yuenwe crmocoOoB
pasaeNieHns CMeceil: ¢ MOMOIIbI0 MarHuTta, (QUIbTPOBAaHUE, BBIMAPUBAHUE, TUCTHILIAIMS,
xpomatorpadus, TpPOBEICHUE OYNCTKH TIOBAPSHHOW COJIM, HAOJIOJCHWE W OIKMCAHHE
PE3yNbTAaTOB MPOBEEHUS OMBITA, UILUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MAacChl, CO3/IaHUe
MoJIeTiel MOJIeKy (IIapOCTEePIKHEBBIX ).

Baskneiinue npeacTraBuTe I HEOPraHMYECKUX BeELEeCTB



Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kucmopon — 31€MEHT M NPOCTOE BEIIECTBO.
Haxoxzaenue kuciopoja B mpupone, (usnueckne M XUMHYECKHE CBOWCTBA (peakiuu
ropenust). Oxcunsl. [Ipumenenue xkucinopona. CrocoObl MONYYEHUS KHCIOpoJga B
71ab0paTopuy M MPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoae. O30H — aIoTporHast
MOTU(UKAIHS KHCIOPOAA.

TermoBoit >PQeKT XUMHUYECKOH peaknuu, TEePMOXUMHUYECKHE YpaBHEHHs, 53K30- U
SHAOTEPMHUUYECKUE PEAKUUHU. TOIUIMBO. yrojib M METaH. 3arpsi3HEHUE BO31yXa, YCHICHHE
napHUKOBOTO 3 (dekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bomopona — anemeHT 1 nipoctoe BemecTBo. Haxoxxenue Boiopoa B mpupoe, Gusndeckue u
XUMHYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToMy4YeHus. KucioTs! u comm.

MousipHblii 00B€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue CcBOMCTBA BOJbl. Boma kak pacrBopurens. PactBopel. Hacelmenneie u
HEHACBILICHHBIE PAacTBOPBI. PacTBOpuMOCTh BelecTB B Boxe. MaccoBas 1101 BELIECTBA B
pacTtBope. XuMuueckue cBoicTBa Boabl. OcHOBaHUS. Posb pacTBOpOB B MPUPOJE U B KU3HU
yesoBeka. KpyroBopor Boasl B IpUpojie. 3arpsA3HeHUe NpUpOAHbIX BoJ. OXpaHa U OYHCTKA
IIPUPOJHBIX BOJ.

Knaccudukanms Heopranmveckux coenuHeHuit. Oxcuabl. Kniaccudukamus OKCHIIOB.
cojieoOpasyronue  (OCHOBHBIC, KHCIOTHbIe, aM(OTepHBIE) U  HECcoIeo0pas3yrolIHe.
Homenknarypa oxcuaoB. ®Pusnyeckue M XUMUYECKHE CBoicTBa OKcuaoB. [lomydenue
OKCH/IOB.

OcHoBanus. Krnaccudukamuss OCHOBaHHWM: IIENIOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBaHuii. @u3nyeckre U XMMHUYECKUE CBOMCTBAa ocHOBaHMil. [lonyueHue
OCHOBaHUIA.

Kucnorsl. Knaccudpukamus xucnor. Homenknarypa kucnor. duU3MUECKHE M XUMHUYECKHUE
cBoycTBa KMCIOT. Psan akruBHOCcTH MeTtaiioB H.H. bekerosa. [lonyyenue kucior.

Comu. Homenkiarypa cosneid. dusndeckue u XuMudeckue cBoicTBa coneit. [lonyuenue comneit.
I'eneTnyeckas CBsI3b MCXKY KiIaCCaMU HEOPTaHUICCKUX COGI[PIHCHI/IfI.
XHMMHYECKUI IKCIIEPUMEHT !

Ka4eCTBEHHOE OMpE/CIICHUE COJICpXKAHUs KUCIOpOJIa B BO3JyXe, MOJy4YeHUE, CoOUpaHue,
pacro3HaBaHHe W U3yYCHUE CBOICTB KHUCIOpPO/A, HAOJIIOICHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCITOBHSI BOSHUKHOBEHHSI U MPEKpaIeHus ropeHus (1moxapa), 03HaKOMIICHHE ¢
oOpasiamMu OKCHJOB M ONHCAaHHWE WX CBOWCTB, MOJy4eHHE, COOMpaHHe, PaclO3HABaHUE U
M3yueHHe CBOKCTB Bojoponaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO ~ WCIIOJIb30BaHUE  BHJICOMATEPHUANIOB), HAOJIO/JeHHE O0pa3loB  BEIICCTB
KOJIMYeCTBOM 1 MOJIb, MCCIICIOBaHHE OCOOCHHOCTEH PAacTBOPEHHS BEIIECTB C PA3IUYHOM
pacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEACIICHHOM MacCOBOM  JoJiel
pacTBOPEHHOT'O BEIIECTBA, B3aWMOJICHCTBHE BOJBI C MeTallaMH (HATPUEM U KaJbIIHEM)
(BO3MOKHO HCIOJIB30BAaHHE BUACOMATEPHATIOB), MCCICIOBAHUE OOpa3IOB HEOPraHUUECKHX
BEIIIECTB Pa3IMYHBIX KJIACCOB, HAOIOICHUE MU3MEHEHHS OKPACKH WHAMKATOPOB B PacTBOpPax



KHUCJIOT M IIeJo4el, u3ydeHue B3ammojneicTBus okcuaa meau (II) ¢ pacTtBopoM cepHoii
KHUCJIOTBI, KUCJIOT C METaJUlaMH, PEaKIUi HEWTpalu3aluy, IOJIYyYEHUE HEpPaCTBOPHMBIX
OCHOBaHMH, BBITECHEHHE OJHOIO METajula JPYTMM HW3 pacTBopa COJIM, pEIICHUE
JKCIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «Ba)xxHelnme Kjaacchl HEOPraHMYECKUX COSUHEHUIN».

Iepuonuveckuii 3akon u Ilepuoamyeckasi cucremMa xumMudeckux 3jgementoB JI.U.
MenpaeieeBa. Crtpoenue ATOMOB. XumMnueckas CBA3b. OKHCJINTETLHO-
BOCCTAHOBHTEJIbHbIE peaKIIUN

[lepBble MONBITKYA KJIACCH(PHUKAIMKA XUMHUECKUX 3JeMeHTOB. [loHATHE O Tpynmax CXOIHBIX
37ieMeHTOB (LIETOYHBIE W MICIOYHO3EMENbHBIC METa/UIbl, TajOreHbl, HHEPTHBIC Ta3bl).
D1eMeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIIBI M THAPOKCHU/IBI.

IIepnonnueckuit 3akoH. llepuoanueckas cucrema xumuyeckux ieMeHToB 1.1, Menneneesa.
Kopotkonepuonnas u ummHHONepuoaHass ¢gopmbl [lepuoanyeckoil cucTeMbl XHMHUYECKUX
anemenToB J[.MI. MenneneeBa. Ilepuonbl u rpynnbl. PU3MYECKUH CMBICH IOPSAIKOBOIO
HOMEpPA, HOMEPOB IIEpHOJa U IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3otonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
obosouek aromoB mepBeix 20 XmMmuuyeckux 3neMeHTOB [lepmommueckoi cucremsr J[.M.
MeneneeBa. XapakTepucTUKa XUMHUYECKOT0 3JIEMEHTA I10 €ro MoJIokeHuto B [leproanueckoit
cucteme /.M. Menpeneena.

3aKOHOMEPHOCTH M3MEHEHMs pajuyca aTOMOB XMMHUYECKUX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOAAM.

3nauenue [leproanyeckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKUX JIEMEHTOB JIJIst
pa3BUTUA HayKu U nipakTuku. .M. MenzaeneeB — yueHbIl U IpaXKJaHuH.

Xumuueckas CBS3b. KoBasientHas (monsipHast u HETIOJISIPHAs) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. FloHHAas CBS3b.

Crenenp okuciaeHus. OKUCIUTENHLHO-BOCCTAHOBUTEIIHHEIC pCaKknuunu. HpOI_[CCCLI OKHCJICHUA U
BoccTaHOBJICHMA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI IKCIIEPUMEHT !

n3yueHne o0pasloB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMO/IEHCTBHE THAPOKCH 1A LINHKA C
pacTBopaMu KHUCJIOT M WIeJIOYed, NPOBEACHHUE OMNbITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCITUTEIIbHO-BOCCTAHOBHUTENIbHBIX PeaKiiiii (rOpeHne, peaKkiuy pa3ioKeH s, COSANHCHHS).

MexnpeamMeTHbie CBA3U

Peanu3arust MexXmpeIMETHBIX CBSI3€H MPU U3YUYEHUU XUMHUH B 8-M Kilacce OCYIIECTBISETCS
yepe3 WCMOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSTHH, TaK W TOHATHH,
SIBJISIFOIUXCSL CHCTEMHBIMU JUJIS1 OTAENBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEeHHO-HAYUYHBIE TOHSATHS. HAyYHBIA (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIH3,
CUHTE3, KiIaccH(UKaIus, NEePUOANYHOCTh, HAOIIOJCHUE, SKCIEPHUMEHT, MOJETUPOBaHUE,
W3MEpPEHHE, MOJIEIIb, SIBJICHUE.



®dusuka: wmarepusi, aroM, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUT, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JICKTPHUYECKUH 3apsji, BEIIECTBO, TEJO, 00bEeM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, (U3MUYECKUE BEIIMYUHBI, CAUHUIIBI H3MEPEHUs, KOCMOC, TIAHETHI,
3Be3abl, ColHIe.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIIAEMEBIE,
TOIIUBO, BOJIHBIE PECYPCHI.

9-i1 KJ1acce
BelIIECTBO U XUMHYECKada peaKuml

Ilepuonuueckuii 3akoH. [lepuoguyeckas cucrtema xumuueckux 3memeHToB J[.1. Menneneena.
Crtpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBHIX
TpeX NEPUOAOB, Kajus, KAIbIU U UX COCIMHEHUN B COOTBETCTBUU C TTOJIOKEHUEM DJIEMEHTOB
B [Iepnoandeckoii cucremMe U CTPOEHUEM UX aTOMOB.

CTpOGHI/Ie BCIIICCTBA. BHJbI XUMHYCCKOM CBS3H. THIIBI KPUCTATNIMYCCKHUX PCHICTOK,
3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTﬂJ’IJ’IH‘I@CKOﬁ PECIICTKH U BHOA XHUMHYCCKOM
CBA3U.

Knaccupukanys M HOMEHKJIaTypa HEOPraHMYECKMX BEIEeCTB. XHUMHYECKHE CBOWCTBa
BELIECTB, OTHOCSIIUXCS K Pa3JINYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUN, FeHETUYECKas
CBSA3b HEOPraHNYECKHUX BEIECTB.

Knaccudukaiysi XMMUYECKUX PEaKIUil M0 pasiuyHbIM MpU3HaKaMm (0 YUCIYy M COCTaBy
Y4acTBYIOUIMX B PEAKIUH BEUIECTB, MO TEIJIOBOMY 3(PQEKTy, MO HM3MEHEHHIO CTEIeHeH
OKHUCIICHUS] XUMHYECKUX AJIEMEHTOB, 10 0OPAaTUMOCTH, 110 YYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUS.

[TonsitTue o ckopoct XxuMHuuyeckoil peakuuu. IloHsTne 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [oHsATHE O TOMOreHHBIX M TeTeporeHHsIX peakuusax. Ilonarue o
karanu3e. [loHsTHE O XuMUYecKOM paBHOBecuU. DakTOphl, BIHAIOIIME Ha CKOPOCTh
XUMHYECKON PEAaKIMU U TIOJI0KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE PCaKkuu, 3J'IGKTpOHHI:II71 0ajJaHC OKHCIUTEILHO-
BOCCTAaHOBUTEJIBHOM pCaKknuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX
pCaKHI/Iﬁ C UCIIOJIb30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca.

Teopust 3AEKTPOIUTUYECKON TUCCONMANMU. DJIEKTPOJIHUTHI M HEAIEKTPOJUTHI. KaTHOHBI,
AHUOHBL. MEXaHU3M JUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAAMU XHUMHYECKOWU CBSA3U.
Crenens mucconnanuu. CUIBHBIC U CIa0BIE DIEKTPOITUTHI.

Peakniun nonHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa, TMOJIHBIC U
COKpallleHHbIe HOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KHUCIIOT, OCHOBAaHUN U COJIEH B CBETE
MPEACTABICHUN 00 DJIEKTPOIUTHYECKON auccornumanuu. KadecTBeHHBIE pEakiid Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.



XuMHYeCKH IKCIIEPHUMEHT:

O3HAaKOMJICHHE C MOJICISAMU KPHCTAJUIMYECKUX PEUICTOK HEOPraHMYECKHX BEIIECTB —
METaJUIOB W HeMmeTauloB (rpadura M aiMmasa), CIOKHBIX BEUIECTB (XJIOpHIA HATPHS),
UCCJICIOBaHHE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIMH OT BO3ACHCTBHUS Pa3IHMYHBIX
(akTOpOB, MCCIIEI0BaHHE AIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, IPOLIECCA UCCOLUAIINN
KUCIIOT, IIejoYed M coiedl (BO3MOXKHO HCIIOIb30BaHUE BHICOMATEPUAIOB), MPOBEICHHE
OIBITOB, WLTFOCTPUPYIOIINX IPH3HAKYU NPOTEKAaHHs PeaKkinii HOHHOTO 0OMeHa (oOpa3zoBaHHe
OcaJika, BBIICJICHHE Ta3a, O0pa3oBaHUE BOJIbI), OIBITOB, WILIFOCTPUPYIOIIUX MPUMEPHI
OKHUCITUTEIIbHO-BOCCTaHOBHUTEIIBHBIX PEaKluil (ropeHue, peakuuy pasioKeH s, COCTHHCHNU),
pacno3HaBaHHE HEOPraHUYECKMX BEIECTB C IOMOIIBI0 KAYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelICHHE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMeTanasl M MX cOeTUHEHUS

OOm1ast xapakTepucTuKa ranoreHoB. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC CTEIICHU
okucieHus. CTpoeHue U pU3NUeCKue CBONCTBA MPOCTHIX BEIIECTB — FAJIOTeHOB. XUMUYECKHE
CBOMCTBa Ha NpHMepe XJopa (B3aUMOJCHCTBHE C METaJUIaMH, HEMETAJUIaMH, LICJI0YaMHU).
XnopoBojgopon. ConsiHas KUCJIOTa, XMMHYECKHE CBOWCTBA, IOJy4YeHHE, NPUMEHEHHE.
JelictBue XxJiopa M XJIOPOBOJOPOJA HA OPraHU3M YEJIOBEKa. BakHeWmume XJIOpUIbl U HX
HaXO0XKJCHUE B IIPUPOJIE.

OO6mass xapakrepuctuka 3eMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHusa. CtpoeHue u (GU3NYecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOITHbIE MOAU(PHUKALIMU KUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
ceprl. CepoBojiopoJi, cTpoeHHe, pU3NYecKue U XUMHUeckue cBoiicTBa. OKCHBI cepbl Kak
IIPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIIoTa, (pU3ndecKue 1 XMuMHUYECKHE CBOWCTBA
(oOmrpie Kak IpeACTaBUTENs Kiacca KHUCIOT U crenudpuyeckue). XUMHYSCKUE PEaKIHH,
JIeKAllMe B OCHOBE NMPOMBIIUIEHHOTO CIloco0a Mody4deHusl cepHod KuciotThl. [Ipumenenue
cepHOi KuCiOTBl. Coyln CEepHOM KHCIOTBHl, KaueCTBEHHAas peakuus Ha cyibdaT-HoH.
HaxoxzeHne cepsl M €€ COEIMHEHMM B NMpUPOJE. XUMHUYECKOE 3arpsi3HEHUE OKpYKaroLeh
Cpe/Ibl COeTMHEHHUSMHE cepbl (KUCIOTHBIE I0MK/IH, 3arPsI3HEHUE BO3/1yXa U BOJJOEMOB), CIIOCOOBI
€ro IpeA0TBPaLICHUS.

OOmass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHble CTENEHH OKHUCIEHHs. A30T, pacHpoCcTpaHEeHHE B MpUpoie, (U3NYecKue H
XHUMHAYecKne cBoicTBa. KpyroBopor azora B mpupone. AMMHAK, €ro (QHU3MUECKUE W
XMMHUYECKHE CBOWCTBa, MojydeHue M npuMeHeHue. Coiau aMMOHUS, UX (U3NYECKHE U
XUMHAYECKHE CBOMCTBA, MpUMeHeHne. KadecTBeHHas peakiusi Ha MOHBl aMMOHHUS. A30THAs
KUCIIOTa, ee MOoJydeHue, GU3NUecKue U XMMHYECKUe CBOWCTBA (0OIIME KaK MPeACTaBUTEINS
KJacca KUcIoT u cnenududeckue). Vcrnons30BaHne HUTPATOB M COJICH aMMOHHUS B KaUueCTBE
MUHEpAIbHBIX y10OpeHui. XUMHUECKOe 3arpsi3HEHHE OKpY’Karolled cpesibl COeAMHEHUSIMU
a3ota (KHCIIOTHBIC TOXK/TH, 3arpsi3HEHHE BO3yXa, IIOYBbI i BOJ0eMOB). Docdop, aIoTponHbie
mogudukamuu dochopa, duszmueckue n xummuueckue cpoicrtBa. Oxcua docdopa (V) u
dochopras kucnmora, puzHUecKHe W XUMHUYECKHE CBOWCTBA, MoONydeHHe. lcmoimb3oBaHME
¢dochaToB B kKauecTBe MUHEPAILHBIX YA0OPEHHIA.

OOmast xapakrepuctuka »31eMeHTOB |V A-rpynmel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIIEHUS. YTIIepo/l, aJUIOTPOIHbIE MOIU(UKALINY, pACTIPOCTPAHEHUE
B Npupoje, (QpuU3MUECKHe W XUMHUUEcKue cBoiicTBa. AncopOuus. KpyroBopor yriepona B



npupoje. OKcupl yrieposaa, ux pU3NUecKue U XUMHUYECKUEe CBOMCTBA, JICHCTBHUE HA JKUBBIC
OpraHM3MBl, IOJTYYEHHE U NMPUMEHEHHE. DKOJIOTHUECKHE MPOOIeMBbl, CBI3aHHBIE C OKCHIOM
yriepona (1V), rumnoresa riio0anbHOro NOTEIJICHUS KIIMMATa, MapHUKOBBIN 3P QEKT. YTombHas
KHCJIOTAa U €€ COJIM, UX (PU3MYEeCKHe W XMMUYECKHE CBOWCTBA, MOJyYEHUE W NPUMCHEHHUE.
KayecTBenHast peakius Ha kapOoHaT-uoHBI. Vcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE,
MPOMBIIUICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaK O COENMHEHUSX yriepoja
(MeTan, STaH, STHJICH, AalETHJICH, 3TaHOJ, IJIMIEPHUH, YKCYCHas Kuciora). [IpuponHbie
HCTOYHHMKH YIJICBOJOPOJIOB (yroib, MPUPOAHBIA ra3, He(Th), MPOMYKThI MX MEpepabOTKU
(OeH3uH), WX poOJb B OBITY W HPOMBIIUICHHOCTH. [lOHSITHE O OHOJOTHYECKH Ba)KHBIX
BElIECTBAaX: JKHUpaX, Oelkax, yriaeBoJax — M UX pOJIM B KU3HM dYeloBeka. MaTepuanabHOe
€MHCTBO OPraHMYECKUX U HEOPTAHUYECKUX COCTUHEHUM.

KpemHuuii, ero gpusnueckue u XuMHUUECKUE CBOMCTBA, OJyYeHHe U npuMeHeHne. CoelnHeHus
KpeMHusl B iprpojie. Oouue npeacrasieHus 00 okcuzae kpemuus (1V) u kpeMHUEBO# KHCIIOTE.
Cunukatel, UX MCIIOJIb30BaHME B OBITY, B NPOMBILIUIEHHOCTH. BakHeimue crpouTesbHble
MaTepuasbl. KepaMMKa, CTEKJIO, LIEMEHT, OeToH, ene300eToH. IIpoGiemsr Ge3omacHOro
HCIOJIb30BAHUS CTPOUTENIbHBIX MaTEPUAJIOB B IOBCEIHEBHON KU3HH.

XuMHUYeCKUI IKCIIEPUMEHT !

U3y4YeHHE 00pa3lloB HEOPraHUMYECKHUX BELIECTB, CBOWCTB COJISHOM KHCJIOTHI, NPOBEIECHUE
KaueCTBEHHBIX PeaKIMii Ha XJIOPUA-UOHBI U HAOIIOJeHIE IPU3HAKOB UX MPOTEKAHMUSI, OTIBITHI,
oTpaxarorue GU3NYSCKre U XUMUYESCKUE CBOMCTBA TAJIOTCHOB M UX COCMHEHHUN (BO3MOYXKHO
UCIIOJIb30BAHUE BHICOMATEPUAIIOB), O3HAKOMJICHHE C 00pa3iaMu XJ0puaoB (raJoreHUI0B),
O3HaKOMJICHHE C o0pa3namMu cepbl U €€ COCAMHCHHSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BUICOMATEpPHAJIOB), HAOMIOJCHHE TMpolecca OOYIJMBaHUS caxapa IO JICHCTBHEM
KOHUEHTPUPOBAHHON CEPHOM KHCIOTHI, M3y4eHHE XUMHUYECKHMX CBOICTB pa30aBiIeHHON
CEepHOU KHCIIOThI, NMPOBEJCHUE KAueCTBEHHOW peakluu Ha Cynb(ar-MoH M HaOJoJIeHHE
MpU3HAKa ee MPOTeKaHus, 03HaKOMJIEHHE ¢ (M3NYECKMMU CBOMCTBaMU a30Ta, (hocdopa U ux
coeqrHeHUH (BO3MOXKHO HCIIONb30BaHUE BHICOMATEPUANIOB), O0pa3llaMH a30THBIX U
dbochopHBIX yHOOpEeHM, TOJIydeHHE, COOMpaHue, pacro3HaBaHHE M HW3YYEHUE CBOWCTB
aMMMaKa, POBEJICHNE KaueCTBEHHbIX Peakluil Ha HOH aMMOHUS U (pocdaT-uoH U U3ydeHHE
MIPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJBIO
(BO3MOXKHO HCIIONIb30BAHUE BHUICOMATEPHATIOB), H3YyYCHHE MOJCNCH KPUCTATMICCKUX
pemeTok anMmasa, TpadwuTa, QyIepeHa, O03HAKOMIIGHHE C TPOIECCOM  aicopOIuu
PacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOra3a, MOJy4YeHHUE,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOICTB YIJIEKHCIOTO Tra3a, IpPOBEICHUE
KayeCTBEHHBIX peaKkluil Ha KapOOHAT ¥ CUJIMKAT-UOHBI M M3y4EeHHE IPU3HAKOB UX MPOTEKAHUS,
03HAaKOMJIEHHUE C MMPOYKIUEHN CHIIMKATHON MPOMBIIIJIEHHOCTH, PEILIEHUE SKCIIEPUMEHTATbHBIX
3aja4 1o TeMe «BaxkHeil1ne HeMeTauIbl U UX COeAMHEHUS.

MeTajiibl H UX COeAMHEHHS

OO01mas XxapakTepucTUKa XUMUYECKHIX DJIEMEHTOB — METAJUIOB HA OCHOBAHUH X TIOJIOKEHUS B
[Tepuonnueckoit cucreme xumuyeckux anemeHToB /.M. MenzaeneeBa u CTpOEHHS aTOMOB.
Crpoenue metaiyioB. Metamnueckas CBSI3b U METANIMYECKas KPUCTAJUIMYECKasi pelleTka.
DNEeKTPOXUMHUYECKUN P HAMPsOKeHWH MeTaioB. dDusnyeckne W XUMHUYECKHE CBOWCTBA
MeTaioB. Ob1ue criocoObl moy4eHus MeTauioB. [[oHsATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE



CIIOCOOBI 3aIUThl UX OT Koppo3uu. CrutaBbl (CTanb, YyryH, JIOPATIOMHUHHN, OpOH3a) M HX
IIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTamibl: nojoxeHnue B [lepuoanueckoit cuctreMe XxuMuueckux snementon /.M.
MeneneeBa, CTpOCHHE MX aTOMOB, HaxoXKJeHUE B mpupoje. Dusznyeckrue M XUMHUYECKUE
cBoiictBa (Ha mpumepe HaTpus H Kanus). OKCHIbI M THAPOKCHABI HATPUS W Kajlusl.
[IpuMmeHeHne IEeTOYHBIX METAIIIOB U UX COCIMHEHUN.

[lenouHO3eMeENbHBIE METAIBl MAarHUK U KaJblWi: mojioxkeHue B [lepuoanueckoit cucreme
XuMH4YecKux 3yeMeHToB .M. MenaeneeBa, CTpoeHME UX aTOMOB, HAXOXIECHUE B MPUPO/IE.
dusndyeckre U XMMHYECKHE CBOMCTBA MarHus M KaJIblIMA. BajkHeHIIe cOeTMHEHNS Kb
(oxcua, TUAPOKCHI, coyn). JKeCTKOCTh BOBI M CIIOCOOBI €€ YCTPaHCHHS.

Amomunuil: nonoxenue B Ilepuoguyeckon cucreme xumuueckux anemeHtos J[LH.
Menpeneesa, CTpO€HUE aTOMa, HAXOKAEHHUE B pupoze. Pusndeckre 1 XMMUYECKAE CBOWCTBA
anmoMuHMS. AM(OTEpHbIE CBONCTBA OKCH/Ia U THIPOKCH]IA AITFOMUHMSL.

Keneszo: nonoxenue B [lepuoanueckoil cucreme xumuueckux 3iemeHToB [[.M. Menaeneesa,
CTpOEHHE aToMa, HaXOKICHHE B mpupojc. Pusnyeckre W XMMHUYECKHE CBOMCTBA jKeje3a.
Oxcupl, ruapokcuabl u comu xenesa (1) u sxemnesa (1), ux cocrtas, cBOWCTBA U MMOJTydCHHE.

XuMHUYeCKUI IKCIIEPUMEHT

O3HAKOMIJICHHE ¢ 00pas3laMy METaJIOB U CIUIABOB, MX (M3MYECKUMHU CBOMCTBAMH, U3yUYEHHE
pe3yJIbTaTOB  KOPPO3MH METAUIOB  (BO3MOYKHO — HCIIOJB30BAHHUEC  BHICOMATEPHUAIIOB),
O0COOEHHOCTEH B3aMMOJICHCTBHS OKCHAA KalblMsd W HaTpus ¢ BOXOH (BO3MOXKHO
UCIIOJIb30BAHUE BHICOMATCPHATIOB), KCCICIOBAHUE CBOWCTB JKECTKOM BOJBI, IpOIlEcca
TOPEHUS JKelie3a B KUCI0poae (BO3MOXKHO HMCIIOJIB30BAaHUE BHIEOMATEPHAJIOB), TPU3HAKOB
NPOTEKaHMsI KAYECTBECHHBIX PEAKIMii HAa MOHBI: MarHHsl, KaJbIUs, aJFlOMUHMS, [[MHKA, )Keje3a
(1) u xenesza (1), meau (I1), HabarOIEHHME U OMHMCAHKUE TPOIECCOB OKPAIINBAHHS TUIAMEHH
WOHAMH HATpHUs, Kalus W KajdblOus (BO3MOXXHO WCIIOJIb30BAHUE BHIECOMATEPHAIIOB),
uccraenoBanHre aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS M THAPOKCHIA [UHKA, PEIICHHE
DKCIIEPUMEHTANIBHBIX 33114 110 TeMe «BakHeHIne MeTauIbl M X COEIUHEHUS.

XuMus M OKpy:KamoLas cpeia
BemectBa 1 marepuanbl B IOBCEIHEBHOM JKM3HU 4YelloBeKa. be3omacHoe HMCIoJIb30BaHUE
BELIECTB U XMMHUYECKUX peakuui B ObITy. IlepBas momolnp mpu XMMHYECKHX OKOTax U

OTpaBJICHUSAX.

XUMHYeCKOe 3arps3HeHHe OKpyKaromieil cpeabl (MpeaenbHas IOMyCTHMas KOHIIEHTpAIHs
Bertects, ganee — [1JIK). Poab Xxumun B pelieHuH 3KOJ0THYECKUX IPOOIIEM.

XUMHUYeCKHH IKCIIEPHUMEHT:
n3y4eHne o0pasIoB MaTepHajoB (CTEKIIO, CIIIIaBbI METAJIIOB, TIOJIMMEPHBIC MAaTEPHAIIbI).

MexnpeamMeTrHbie CBA3U



Peaﬂmauns{ MCKIIPCAMCTHBIX CBsI3eM Ipru U3YUYCHUH XUMHU B 9-m kiacce OCYHICCTBIIACTCA
Uepe3 HCIIOJIb30BAHUC KaK O6H_[I/IX €CTCCTBCHHO-HAaY4YHBIX HOHﬂTHfI, TaKk H HOHHTHﬁ,
ABJIIIOINUXCSA CUCTECMHBIMU UL OTACJIBHBIX IMTPEAMETOB €CCTCCTBCHHO-HAYYHOI'O ITHUKIJIA.

OOmue ecTeCTBEHHO-HAY4YHBIC MOHSATHUS. HAy4HBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHsl, aHAU3,
CUHTE3, KJacCU(UKaIus, MEePUOJANIHOCTh, HAOJIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE,
M3MEpEHUEe, MOJICIb, IBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOJIOTHSI, MAaTCPHUAITHI.

dusmka: MaTepus, aroM, OJJEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKJIHUJ, H3O0TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUM 3apsii, MPOBOJHUKH, TOJYINPOBOJIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, a3,
pacTBOp, PacTBOPUMOCTH, KPUCTAIMYECKAs PEIIeTKa, CIUIABbI, (PU3NYECKUE BEITHYUHEI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3Be3b1, COJHIIE.

buonorust: ¢orocunTe3, apixanue, Owocdepa, 3KOCHUCTEMA, MHHEpPAIbHBIE YIOOpEHU,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaANIbl, TOPHBIE MTOPOJIBI, MOJE3HBIE UCKOIIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IInanupyemblie pe3yJibTaThl OCBOEHHUSI Y4eOHOI'0 NpeaMeTa

JIN4HOCTHBIE Pe3yJIbTAThI

JInyHOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI€ 00YUYEeHUsI XMUMHH B €IMHCTBE y4eOHOM U BOCIIUTATEIBHON AESITENFHOCTH
B COOTBETCTBHU C TPAJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIbTYPHBIMA U JIyXOBHO-
HPABCTBEHHBIMU IIECHHOCTSIMH, IPUHATHIMH B O0IIIECTBE MPaBIJIAMH M HOPMaMH TIOBEACHUS 1
CHOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COITMAIN3AIINN 00yJatoIuXCsl.

JIMdHOCTHEIE pPE3YyJbTAaThl OTPAXKAOT TOTOBHOCTH 06y11a101m/1xcs[ PYKOBOACTBOBATHCS
CHCTEMOM IMO3UTHUBHBIX HOECHHOCTHBIX OpI/ICHTaIII/Iﬁ " paClIMPCHUC OIbITa ACATCIBHOCTHU HaA €€
OCHOBE, B TOM 4YHCJIC B YaCTHU.

1) naTpHOTHYECKOT0 BOCITUTAHMSI

IIEHHOCTHOI'0 OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacJIeINI0, MOHMMAHMs 3HAUYEHUs] XUMHUYECKOM HayKH B >KM3HM COBPEMEHHOro OOIIecTBa,
CTIIOCOOHOCTH BIIA/IETh TIOCTOBEPHOW MH(pOpMAIIHEl O TIEPETOBBIX TOCTHKEHUAX U OTKPBITUSIX
MHUPOBOW U OTEUYECTBEHHOM XUMHHM, 3aMHTEPECOBAaHHOCTH B HAyYHBIX 3HaHUSAX 00 ycTpoiicTBe
MUpa U 00IIEeCTBa,;

2) rpaKIaHCKOT0 BOCIIUTAHUS

MPEJCTABICHUS O COLMAIBHBIX HOpPMax M TMpaBWiIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOM, YydeOHO-
HCCIIEIOBATENILCKOM, TBOPYECKOM W JPYyruxX BHUJAX JCATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JAEATEIHbHOCTH TPU BBHIMOTHEHHH YYEOHBIX, MO3HABATEIHHBIX



3aaY, BbIMIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB, CO3JaHNN y[ICGHI:IX MMPOCKTOB, CTPCMIICHUA
K B3aUMOIIOHMMAaHHUIO U B3aUMOIIOMOIIIHN B ITPOLECCE 3TOH yqe6H0171 JACATCIIBHOCTH, TOTOBHOCTH
OLCHUBATh CBOC IIOBCACHUC KU IMOCTYIKH CBOUX TOBapI/IH_Ieﬁ C MO3UWIMU HPABCTBCHHBLIX U
IIPpaBOBBIX HOPM C YYETOM OCO3HAHUA HOCJ'ICI[CTBI/II‘/'I IIOCTYIIKOB,

3) HIEeHHOCTH HAYYHOI'0 TIO3HAHUS:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMUUECKOU peaKkl, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISAIOIIUE OCHOBY Ul IOHUMAaHUsS CyIIHOCTH
H&y‘-IHOfI KapTUHBI MUpa, ITPEACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHA IPUPOIHI,
B3aMMOCBA35X YEJIOBEKa C IPHUPOJHOM CpeJOW, O POIM XHUMUM B II03HAHUM OTHUX
3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPABICHHbIC HA TMOJYYCHUE HOBBIX 3HAHUW MO XHUMHUH,
HeoOxonuMble U1l OOBSICHEHUS HAOJIOIaeMBIX IMPOLECCOB M SIBJICHHM, MO3HABATEILHOM,
WH()OPMAIMOHHOW W YHTATEIbCKOW KYJIBTYPBI, B TOM YHCJIC HABBIKOB CaMOCTOSITCIHHON
paboTel ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOW IUTEPATypOH, NOCTYMHBIMH TEXHUYECKHUMHU
CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpeC K OOYYEHHWIO U TIO3HAHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, IPOSKTHOM U HCCIIEIOBATEIIBCKOM IeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTU U YPOBHS 00yUY€HUS B JAJbHEHIIEM;

4) hopMupPOBAHNS KYJIbTYPbI 310POBbS:

OCO3HAHUE LICHHOCTHU KU3HU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 37J0POBbIO, YCTAHOBKH Ha
3I0pPOBBI 00pa3 JKHU3HH, OCO3HAHUE TIOCICACTBHA M HENPUSATHE BPEIHBIX MPUBBIUCK
(ymoTpeObiieHus ajaKoroJis, HApKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIOJCHUS TPABHI
0€30MacHOCTH MPU 0OPAIEHUN ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) Tpy10BOT0 BOCIIHTAHUS:

UHTEpeC K MPAKTUUYECKOMY M3YUEHHUIO Mpodeccuil u Tpyaa pa3IudyHOro poja, YBaXEHUE K
TPyAy W pe3yiabTaTaM TPYJOBOW MAESITEIbHOCTH, B TOM YHCIE HA OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAaHMM 10 XUMHM, OCO3HAaHHBI BBIOOP MHIMBHUAYAJIbHONH TPACKTOPHH
MPOJOJKEHHSI 00pa30BaHMsl C YYE€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMMH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, ycIemHOl npodecCHoHaIbHON eI TeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUM, TOTOBHOCTh a/IaliTUPOBATHCA B MTpodeccnoHabHOM cpeie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJ1Ieco00pa3HOe OTHOILEHHE K MPHUPOJE KaK MCTOYHHMKY XU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, HOHMMaHHE IEHHOCTH 3JI0POBOTO U 0e30MacHOro o0pasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M ICHXHYECKOMY 3/I0POBBIO,
OCO3HAaHHE IIEHHOCTH COOJIIOJIEHUs TpaBui O€30MacHOTO MOBEAECHUA Mpu padore ¢
BEIIECTBAMH, a TAK)KE B CUTYALUAX, YTPOXKAIOLINX 3/I0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOTydaeMble TIPH U3YyYCHUH XUMUU, 7S peuleHus 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEeH MPUPOAHON CpPEeaoi, ISl MOBBILICHHUS YPOBHS 3KOJIOTHMYECKON
KYJIbTYpPbI, 0CO3HAHUSI TTI00ATHLHOTO XapaKTepa YKOJIOTUYECKUX POOIIEM U ITyTel UX pelIeHuUs



noCcpeACTBOM MECTOAOB XUMHUH, SKOJIOTHYCCKOTIO MBIIIJICHUSA, YMCHHUA PYKOBOACTBOBATHCA UM
B HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHHaHBHOfI IMPAaKTHKC.

MeTal'[peIlMeTHbIe pe3yJbTaThbl

B cocraBe MerampenMETHBIX pPE3YJIbTATOB BBIACIAIOT 3HAYUMBIC i (HOPMHPOBAHHMS
MHUPOBO33PCHUS O0ICHAYYHbIC MOHITUS (3aKOH, TCOPHUs, IPUHIIMII, TUIIOTE3a, (aKT, cCHCcTEMa,
MPOIIECC, IKCIEPUMEHT U JIp.), KOTOPBIC HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YIEOHBIX
peaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHHUN U3 ATUX IPEAMETOB ()OPMHUPOBATH MPEICTABICHUE
O [ENOCTHONH Hay4yHOH KapTHMHE MHpa, W YHHBEpCalbHble y4eOHBbIC JICHCTBHUS
(mo3HaBaTesbHBIC, KOMMYHHKATHBHBIC,  pETrYJSATHBHBIC),  KOTOpbIE  OOECICUYHUBAIOT
dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOSTEILHOMY IUIAHUPOBAHUIO M  OCYIIECTBICHHUIO
y4eOHOU NeSTEIIbHOCTH.

Ilo3HaBaTeabHbIE YHuBEpPCAJbHBIC y'{eﬁﬂme JeHCTBUA
ba3oBble Jornveckue aeiicTBus.

YMCHHUS UCIIOJIb30BATH MMPUEMBI JIOTUYCCKOI'O MBIIIUICHUA IIPHU OCBOCHUU 3HAHWM. PaCKpbIBAaTb
CMBIC]I XHMHYCCKHX IIOHSITHI (BI:IIICJI?ITI) HUX XapaKTCpHBIC IPHU3HAKH, YCTaHABJIMBATb
B3aUMOCBsA3b C ApYTHUMU HOHHTI/IHMI/I), HUCIIOJAB30BAaTh IIOHATHUA O 0OBsICHEHUS OTACJIBHBIX
(baKTOB n ﬂBHGHI/Iﬁ, BI)I6I/IpaTI) OCHOBAaHHA W KPUTCPUU IJIA KJIaCCI/I(bI/IKaIII/II/I XHMHUYCCKUX
BCIICCTB U XHMMHUYCCKHX peaKuHﬁ, YCTAHABJIMBATh MPUYUHHO-CIICACTBCHHBIC CBA3U MCIKIAY
00BEKTAMH HN3YUCHUA, CTPOUTDH JIOTHUYCCKUC PACCYKIACHUA (I/IHIIyKTI/IBHI)Ie, ACAYKTUBHBIC, 11O
aHaJ'IOFI/II/I), JeJaTh BbIBOABI U 3aKJIHOYCHUS,

YMECHUE MPUMEHATH B IpOLIECCe MO3HAHUs MOHATUS (MIPEAMETHBIE M METalpeIMETHBIE),
CHMBOJIMUECKHE (3HAKOBBIC) MOJICIH, HCIIOIb3yeMble B XMMHUH, MPEOOpPa3OBBIBATH IIUPOKO
NpUMEHSIEMbIC B XUMUH MOJICIIbHBIC MIPE/ICTABICHHS — XUMUYECKHI 3HAK (CHMBOJI JIEMEHTA),
XxumMuueckas (opMmyna MW ypaBHEHHE XUMHUYECKOW pEakIuu — MpU PEHIeHHH Yy4eOHO-
[IO3HABATENIBHBIX 3aJa4, C YYE€TOM OTUX MOJCIBHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKN N3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BELECTB U
XUMHUYECKHUX peaKIii, BBISABIATH 0OIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEJICTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3y4aEMBIX MPOLECCAX U SIBICHUAX.

Ba3oBble ncciiegoBaTeLCKHeE JeliCTBUA.

YMCHHC HUCIIOJIb30BATH ITOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUA, a4 TAKKC
B Kad€CTBEC OCHOBBI JJIA q)OpMI/IpOBaHI/Iﬂ THIIOTE3bl 110 TPOBCPKE IMPABUIBHOCTHU
BBICKa3bIBACMBIX CY)KI[CHI/II\/’I;

MpUOOpEeTEeHHE OMbITa MO ITUTAHUPOBAHWIO, OPraHU3allMd W TPOBEIACHHUIO YYECHHUYECKHX
JKCTIIEPUMEHTOB, YMEHUE HAOII0IaTh 3a XOJA0M IPOIIECcCa, CAMOCTOSITEIBHO TMTPOTHO3UPOBATH
€ro pe3yabTaT, JopMyIUPOBaTh 0OOOIIECHUS 1 BBIBOIBI I10 PE3yIbTaTaM MPOBEACHHOTO OIIBITA,
WCCTIE0OBAHMS, COCTABIIATH OTUYET O MPOICTaHHOM paboTe.

Pabora ¢ unopmanmei:



yMEeHHEe BbIOMpaTh, aHATU3UPOBATH U UHTEPIPETHPOBATH HH(DOPMAIUIO Pa3IMYHBIX BUAOB U
bopM TpeACTaBICHUSA, IOJYYaeMyK0 K3 pa3HbIX HMCTOYHUKOB (HAy4HO-TIOMYJIApHAS
JUTEpaTypa XUMHUYECKOTO COJEPXKAHUs, CIpPAaBOYHBIC MOCOOMS, pECypchl HWHTEPHETA),
KPUTUYECKH OLIEHUBATh MPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHE MPUMEHSTh Pa3lIMyHble METOIbl M 3alpOChl MPH MOUCKE U O0TOOpe MH(MOpMALUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOJAUMBIX IS BBITIOJHEHHUS YYEOHBIX W MO3HABATEIHHBIX
3alad  ONpPENEJICHHOr0 THUMa, MPUOOpPETeHHEe OmbiTa B O0JACTH  HCHOJB30BaHUS
WH()OPMAIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJIOTHH, OBJaJICHUE KYyJAbTYpOW aKTUBHOTO
WCIOJIb30BAaHUS PA3NIUYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBHIOMPATh ONTUMAIBHYIO
dbopMy mpencraBieHuss UHGOPMAIIUU ¥ WIUTFOCTPUPOBATH pelIacMble 3a7a4d HECIOKHBIMU
CXeMaMH, AMarpaMMamMu, ApyruMu ¢popMaMu rpaduku U UX KOMOMHAIUSMH,

YMEHHE HCIONb30BaTh W AaHAJIM3UPOBATh B THpolecce Y4eOHOH M HCCIIEHOBATEIbCKOM
NEeSTeIbHOCTH HMH(OPMALMI0O O BIMSHUM IPOMBIIIJICHHOCTH, CEJIBCKOrO XO3sicTBa U
TPaHCHOPTA HA COCTOSIHUE OKPY>KAIOIIEH IPUPOIHON CPEIbI.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le JelCTBUA:

YMEHHS 337aBaTh BOIPOCH (B X0/¢ quayiora u (MiIK) AUCKYCCHH) 110 CYIIECTBY 00CYKIaeMOi
TeMbl, (hOpMyIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJTHEHUS MPEATOKEHHOM
3a/1a4u,

YMEHUS TIPEJICTABIIATH [MOJyYEHHBIE PE3YJIbTaThl [I03HABATEILHOM JEITEILHOCTH B YCTHBIX H
NMUCBMCHHBIX TCKCTax, Je€jaTh Ipe3CHTAUNI0 PE3YJIbTATOB BBIIIOJIHCHUA XHUMHUYCCKOI'O
sKcrepuMenTa (J:abopaToOpHOro OIBITA, Ja0OPAaTOPHO pabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4eOHOTO MPOEKTA);

YMEHHSI y4eOHOIro COTPYIHHUYECTBA CO CBEPCTHMKAMU B COBMECTHOM MO3HABATEIbHOW H
HCCIIEI0BATENBCKON JEATEIbHOCTH MPU PELICHUH BO3HHMKAIOIIUX MPOOJEeM Ha OCHOBE yuyeTa
00X WHTEPECOB M COTJIACOBAHMUS MO3MIMKA (0OCYKICHHUS, OOMEH MHEHHSIMH, MO3TOBBIC
LITYPMBI, KOOPAUHALIMS COBMECTHBIX JCHCTBUMN, ONIPEACIICHUE KPUTEPHUEB 110 OLICHKE KayeCcTBa
BBIITOJTHEHHOM paboThI U Ip.).

PeryasitTuBHbIC YHHBepCaJbHbIC Y4eOHbIC 1eHCTBHS:

YMEHUE CaMOCTOSITENBHO ONPENEIATh LI NEATECIBHOCTH, IIAHUPOBAaTh, OCYILIECTBIATS,
KOHTPOJMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JAEATEIbHOCTb, BHIOMpPATH
Haubonee HS(QeKTUBHbIE CMOCOObI pemieHus y4yeOHBIX U IO3HaBaTeNbHBIX 33724,
CaMOCTOATENIBHO COCTAaBJIATh MM KOPPEKTHPOBATH IIPEIIOKEHHBIA aITOPUTM JEHCTBUM MTPU
BBINOJIHEHUH 3aJlaHU C y4eTOM TMOJIyYe€HHUs HOBBIX 3HaHMH 00 M3yyaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIMAX, OLEHHUBATh COOTBETCTBUE IIOJYYEHHOI'O PE3yJIbTaTa 3asBJICHHON
L€JIM, YMEHUE WHCIIOIb30BaTh MU AHAIM3UPOBATh KOHTEKCTHI, IIPEAJIaracMble B YCIOBUU
3a/laHuM.

IIpexMeTHbBIE pPe3yJbTATHI

B cocraBe mnpenMeTHBIX pPE3YyNbTaTOB IO OCBOEHHIO 00S3aTE€IBHOIO  COAEPIKaHUS,
YCTAQHOBJICHHOTO JIaHHOW (enepanbHOH paboyeil MporpamMmol, BBIACHSIOT: OCBOCHHBIE



OoOyJaronMMUCsST Hay4YHbIE 3HAHUS, YMEHHS M CIOCOOBI JEHCTBHI, crernupudecKue s
MPEIMETHOM 00JIACTH «XUMHUSA», BHIBI JICATCIHHOCTH IO IOJYYSCHHUIO HOBOI'O 3HAHHMS, €ro
WHTEpIpETANK, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX W HOBBIX
CUTYaIUsX.

8-i1 ki1ace

K konmy oOyuenusi B 8-M KJiacce IpeAMETHBIC Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e PACKpBIBaTh CMbICI OCHOBHBIX XUMUYECKUX MIOHATUI aTOM, MOJIEKYJIA, XUMUYECKUI
AIIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, cMech (OHOPOHAS U HEOIHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJbHAs aTOMHAasi M MOJIEKYJSpHas Macca, KOJIMYECTBO BEILECTBA,
MOJIb, MOJISIPHAsl Macca, MaccoBast A0JIs1 XMMHUECKOI0 3JIEMEHTA B COEUHEHUH, MOJISIPHBIN
00BEM, OKCHUJI, KUCIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPUILIATEILHOCTh, CTEIIEHb OKUCICHUS,
XUMHUUYECKas peakuus, KilacCU(PUKalus peaklUHid: peakUuud COCOUHEHMs, peaKuuu
pa3noKeHus!, peakluy 3aMelleHUs, PeakIMi 0OMeHa, 3K30- U YHIOTEPMUYECKHE PEaKIny,
TEII0BOM 3(EeKT peakiuu, sapo aroma, JJICKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTAIb,
paguyc aToma, XMMHUYECKasl CBs3b, MOJISIPHAS W HENOJIApHAs KOBAJIEHTHAs CBS3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MacCOBasl J10JIsl BelecTBa (MPOICHTHASI KOHIICHTPAIHS)
B pacTBOpE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XMMHUYECKUX MOHATUM U MPUMEHATH 3TU
MOHSATHUSA MIPU ONKMCAHUU BEUIECTB U UX MPEBPALICHUN;

e HCIONB30BATh XMMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBJCHUs (OPMYJ BEIIECTB U
YpaBHEHUN XUMUYECKUX pEaKIUH;

e OIpENEATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COEAUHEHUSX, CTEICHb
OKHUCIJIGHHS DJJIEMEHTOB B OWMHApHBIX COEAMHEHUAX, MPUHAIJICKHOCTh BEIIECTB K
OIPEICIICHHOMY KJIACCy COCIUHEHUIT 110 (opMyiaM, BUI XUMUIECKOH CBs3U (KOBaJICHTHAsS
Y MOHHAs1) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpsiBaTh cMbich [lepuoanueckoro 3akona .M. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHMMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMMHYECKUX D3JIEMEHTOB OT UX
nosioxkeHus B [leprognueckoit cucteme, 3aKOHOB COXPaHEHUS MacChl BELIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHUs], 3aKOHa ABOTaipo;

e OIKCHIBaTh W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoil cUCTEMBbI
XMMHYECKHX JJIEMCHTOB. pa3jnyarh IOHATHS «rJaBHas mnoarpynma (A-rpymma)» u
«mobounass moxarpynma (b-rpymma)», Majble W OOJIbIIME TEPUOIBI, COOTHOCHTH
o0o3HavYeHHs], KOTOpble uMerTcs B Tabmuie «llepuognueckas cucreMa XUMHUYECKUX
anemenToB JI.MI. MenzeneeBay € 4YHMCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHsI aTOMOB
XUMHYECKUX IEMEHTOB (COCTaB U 3apsi sapa, O0Iee YUCIIO AIEKTPOHOB H PACIIpeeIeHHEe
UX TI0 3JICKTPOHHBIM CJIOSIM);

e KJaccUPUIMPOBATH  XUMHYECKHE  DJIEMEHThI, HEOPraHUYECKHWE  BEIIECTBa,
XMMHUYECKHE peakiuu (M0 YHUCIy W COCTaBy YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO
TETIIOBOMY 3P QeKTy);

e XapakTepu3oBarh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IHMYHBIX
KJIacCOB,  MOATBEpP)KJas  ONUCAHWE  MpPUMEpPaMU  MOJIEKYJISAPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIUN;

e TIPOTHO3UPOBATH CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHUST XUMHUYECKUX TIPEBPAIIEHUN B PA3IMUHBIX YCIOBHSIX;



e BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO H MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (GopMyje COEAMHEHHUS, MAaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHCHUIO XUMUYECKOW PEaKIUH,

e TPUMEHSATH OCHOBHBIC ONEPALUU MBICIUTEIBHON JIEATEIHbHOCTH — aHAINU3 U CUHTE3,
CpaBHEHHE, OO0OOIICHHE, CHUCTEeMATH3AINI0, KIACCU(UKAINIO, BBIABICHUE MPUINHHO-
CIIEICTBEHHBIX CBsI3ed — JJIs HM3yYEHUS CBOWCTB BEHIECTB W XHMHUYECKUX PEaKIui,
€CTECTBCHHO-HAYYHBIE METOJIbI IMMO3HAHUS — HAOJIOJICHUE, M3MEPCHHE, MOJICIHPOBAHUE,
IKCTIIEpUMEHT (peasIbHbIi U MBICTICHHBIN);

e CIEAOBAaTh TMpaBWJIAM TIOJH30BAaHUS XUMHYECKOH TMOCYAOH H JabOpaTopHBIM
o0opynoBaHuEM, a TakKXe MpaBuiIaM OOpalleHHs C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU IO BBIMOJHCHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO TOJIYYCHHIO U
COOMpaHUIO ra3000pa3HbIX BeliecT (BOJOPOIa U KUCIOPOa), IPUTOTOBICHUIO PACTBOPOB
C ONpEEJICHHON MacCOBOM JOJIEM paCTBOPEHHOrO BEIIECTBA, IUIAHUPOBATH U MPOBOIAUTH
XUMHUYECKHE HKCIIEPUMEHTHI 110 PacliO3HABAaHUIO PACTBOPOB IIEJIO0UEH U KUCIOT C TOMOIIBIO
UHIUKATOPOB (JlakMyc, heHoI(TaNIenH, METUIIOPAHK H JP.).

9-i KJacce

K koHy obydyenus B 9-M KJjacce mpeaMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpakaTh C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATUNA: XUMUUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULATEIIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKasl pEeaKUUs, XUMUYECKasl CBS3b,
TEIIoBOM A(PQeKT peakuuu, MOIb, MOJSPHBIE 00bEeM, pacTBOp, JIIEKTPOIUTHI,
HEJICKTPOJIUTHI,  DJIEKTPOJUTHYCCKAsT  JUCCOIMAIUS, PEaKIMu HOHHOrO0 OOMeEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U HeEoOpaTUMble peakiuy,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEND, OKUCICHUE U
BOCCTAHOBJICHHE, aJUTOTPOINHs, aM()OTEPHOCTh, XUMUYECKas CBsI3b (KOBaJCHTHAsl, HOHHAd,
MeTaJUTnYecKas ), KPHCTAUTHYECKasi peIlieTka, KOPPO3Ws METa/UIOB, CIUIaBbl, CKOPOCTbH
XUMHUYECKOHM peakluu, mpenenbHo gonyctuMas konuentpauus [1JIK BemiecTsa,

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHN U MPUMEHATH 3TH
TIOHATHSA IIPU ONIMCAHUU BEILLECTB U UX NIPEBPALLCHHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIUN;

e ONpENensATh BaJEHTHOCTb W CTENEHb OKHUCICHHS XUMHYECKHX DSJIEMEHTOB B
COCAMHEHMAX Pa3JIMYHOIO COCTaBa, NMPUHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJacCy
coeiMHEHu# 110 hopMysIaM, BHT XUMHUYCCKON CBsI3H (KOBAJICHTHAsI, HIOHHAS, METAJUTHIECKas)
B HEOPTaHMYECKHUX COCTUHEHUSX, 3aps]] HOHA M0 XUMUYECKoU (popmyrie, XxapakTep Cpe/ibl B
BOJIHBIX pAaCTBOPAX HEOPraHMYECKHX COCAUHEHHM, THUI KPUCTAJUIMYECKOM PpEIIETKH
KOHKPETHOT'O BEILECTBA,

e packpsiBaTh cMbIch [leprnoanueckoro 3akona [{.M. MenaeneeBa u 1EMOHCTPUPOBATH
€ro TOHMMaHUE. OMHCHIBATh W XapaKTepu3oBaTh TaOnmuuHyr ¢opmy Ilepuonndeckoii
CHCTEMBI XUMHUYECKHX DJIEMEHTOB. pa3NuaTh MOHITHS «TJIaBHAs moarpymnmna (A-rpymnmna)» u
«mobounass moxarpynmna (b-rpynma)», Majble W OOJIbIIIME TEPUOIBI, COOTHOCHTH
o003HaUeHUs, KOTOphIE UWMEITCS B TMEPUOAUYECKON Tabmwie, C  YHUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHS aTOMOB XMMUYECKHX AJIEMEHTOB (COCTaB U 3apsi sapa, odriee
YHCI0 DJIEKTPOHOB M PACHpECIICHHE WX IO 3JCKTPOHHBIM CJIO0SM), OOBSICHSTH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB U UX COCIAMHEHUW B Ipelesax MallbIX
MEPUOJIOB U IJIaBHBIX MOATPYIIT C YYETOM CTPOEHUS X aTOMOB;



e KIACCH(PHUIUPOBATH XMMHYECKHE  DJIIEMCHTBI, HEOPTaHHUYECKHE  BEIIECTBA,
XUMHYECKHE peakuuu (M0 YUCIAy W COCTaBy YYaCTBYIOLIMX B PEaKIMH BENIECTB, IO
TEIJIOBOMY (P QEKTY, 10 U3MEHEHHIO CTEIICHEN OKUCIICHHS XUMHUECKHUX JIEMEHTOB);

e XapakTepu3oBaTh (ONMHCHIBATH) OOIIME W CIEM(UUECKHE XMMHUYECKHE CBOMCTBA
IPOCTBIX M CJOKHBIX BEIIECTB, MMOATBEPXKIAs OINKMCAHHWE MPUMEPAMH MOJEKYIAPHBIX H
WOHHBIX YPaBHCHUH COOTBETCTBYIOIIMX XMMHUCCKUX PEAKIIUiA;

e COCTaBJISTH yPaBHEHHS DIICKTPOJUTUYECCKOW JUCCOMMAIMKM KHCIOT, MIeJI0Yed U
COJICH, TIOJTHBIE ¥ COKPAIEHHbBIE YPAaBHEHHS PEaKIMii HOHHOTO 0OMeHa, ypaBHEHHUS PeaKIuii,
MOJTBEPIKAAIOIINX CYIICCTBOBAHUE TEHETHYECKOU CBA3HM MEKIY BEIIECTBAMH DPa3IMUHBIX
KJIaCCOB;

e PACKpPHIBATH CYIIIHOCTh OKHMCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEICTBOM
COCTaBIICHHUS DJIEKTPOHHOTO OalaHca dTHX PEaKIHi;

e IIPOTHO3HMPOBATH CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOEHHS, BOZMOXXHOCTH
NPOTEKAHUSI XHMHYECKUX TPEBPAIICHNN B PA3JINYHBIX YCIOBHUSIX;

e BBIUKMC/IATE OTHOCHTCIBHYIO MOJEKYISIPHYIO W MOJSPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOrO 3JIEMEHTa 10 (OpMyJie COEAWHEHHs, MAacCOBYIO JOJIO
BEILECTBA B PACTBOPE, IPOBOIUTH PACUY€EThI 110 YPABHECHHUIO XUMHUYECKON PeaKIlnH;

e COONMIOATH TpaBWa IMOJB30BAHMS XHMHYECKOM TIOCYIO0M H J1abopaTOpHBIM
000pyJIOBaHHEM, a TaKKe MpaBWia OOpalleHHs C BEICCTBAMH B COOTBETCTBHH C
WHCTPYKIMSMH 10 BBIIOJHEHUIO Ja0OPATOPHBIX XMMHYECKHX OIBITOB II0 IMOJYYCHHUIO H
COOMpaHHIO ra3000pa3HbIX BEIIECTB (AaMMHaKa U YIJICKUCIIOTO ra3a);

e TPOBOJWTH DEAKIMH, [OATBEPXKIAMONIME KaYeCTBEHHBI COCTAB Pa3IMYHBIX
BEILECTB. PACIiO3HAaBATh ONBITHBIM ITyTEM XJIOPH/I-, OpOMHUI-, HOAKI-, KapOoHat-, pocdar-,
CHJIMKAT-, CyJIb(har-, THAPOKCHI-HOHBI, KATHOHBI AMMOHHS M MOHBI U3YYEHHBIX METAJLIOB,
IPUCYTCTBYIOIIME B BOAHBIX pACTBOPaxX HEOPTaHMUYECKHUX BEIIECTB;

e IPHMEHATH OCHOBHBIE OIEPAIUM MBICIUTEIBHOMN JAEATEILHOCTH — aHAIM3 ¥ CHHTES,
cpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIINIO, BBISBICHUE IIPHYNHHO-CIICACTBEHHBIX CBS3CH —
JUISL M3YYEHHUSI CBOMCTB BEINECTB M XUMUYECKHMX PEaKIHii, €CTECTBEHHO-HAYYHBIE METOJIBI
MO3HaHWs — HAOJIOJEHHE, W3MEPEHHE, MOJEIMPOBAHUE, DKCIEPHUMEHT (pealbHBI
MBICJICHHBIH).

TemMaTu4eckoe NJIAHUPOBAHUE

8- Ky1ace
KoanuectBo yacos JJIeKTPOHHbIE
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Paznen 1. IlepBoHayaibHble XMMHYECKHE OHATHUS

11 XnuMus — BakHas 5 2 bubmuorexka PI'UC «Mos
"~ | obnacthb mkoja» — lesson.academy-




€CTECTBO3HAHUSA U
MPAaKTUYECKOMN
JeSITeNIbHOCTH
4eJioBeKa

content.myschool.edu.ru/04
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BemectBa u

Xumus, 8 knacc, PI'AOY
JIIO «Axkanemus

1.2 | xumuueckue 15
CaKIUH MHuUHIIpOCBEIIeHUS
i Poccuny
Hroro no pazgeny 20

Pa3znen 2. Baxxneiimme

NMpeaACTABUTEC/IN HEOPraHUYECCKUX BEIIECTB

DJIEKTPOHHBIN
00pa3oBaTenbHbINA pecype
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2.1 6 OcHoOBHOE 00111EE
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Hroro 1o pasneny 30

Paznen 3. Ilepuoanyeckuii 3axod u Ilepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
.. MenpaenieeBa. CTpoenne aToM0OB. XuUMHYeCKasi CBsI3b. OKHCIUTEIBHO-

BOCCTAHOBUTECJIbHBIC PEAKIIUU
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9-i1 KJ1acce

n/n
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KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DaekTpoHHBIE (HH(POBHIE)
oOpa3oBaTeJbHbIE PeCypChI

Pa3nes 1. BemecTBO M XMMHYecKHe peaKkul

[ToBTOpEeHue n
yri1yOJaeHue 3HaHUi

Bbubmnorexa ®I'NIC «Mos

1.1 OCHOBHLIX DA3ICIIOR 5 1 mkosa» — lesson.academy-
pasit content.myschool.edu.ru/04/09
Kypca 8 kinacca
OcHoBHBIE
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DI'NC «Mos mikoaay

Oo6mas
XapaKTEePUCTUKA
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IpyIIIBL. YTIEpOa U
KpPEMHUU U UX
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Uroro no pazgeny
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Paszgea 3. Merauibl 1 UX

coeNHeHUs

OO6m1ue cBolicTBa
METAJIIIOB

3.1

<..>

Baxueiinue
3.2 | MeTaJuIbl U UX
COEIMHEHUS

16 1

bubmuorexa LIOK
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Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

Bewectsa 1 bubmmoreka LIOK
https://m.edsoo.ru/7f41b720
4.1 | maTepuansl B )KU3HH | 3
HeJoBeka PI'UC «Mos 1mkoiay
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