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Pa6ouasi nporpamma no yueoHomy npeaMery «XuMus» JJst 8-9-x KjiaccoB

IHosscHuTEABbHAA 3AIIMCKA

Pabouast mporpaMma 1o XMMHH Ha YPOBEHb OCHOBHOT'O 00IIIEro 00pa3oBaHusI 115
obyuatomuxcst 8-9-x kimaccoB MOV «JlomyxHckuit 00pa3oBarenbHBIN IIEHTP» pa3paboTaHa B
COOTBETCTBHUH C TPEOOBAHHUSIMHU:

e  @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 o6pazoBanuu B Poccuiickoii
Denepaununy;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepKaeHUN
(denepaabHOro TOCyIapCTBEHHOT0 00Pa30BaTEIBHOTO CTaHIapPTa OCHOBHOTO
o01rero oOpa3oBaHUsY,

o mpukaza MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHUH (eaepaibHOR
00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO O0IIIETr0 00pa30BaHUY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHMU3aIH U OCYIIECTBICHUSI 00pa30BaTENbHOM IEATEIHHOCTH 0 OCHOBHBIM
0011e00pa30BaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMam
HAYaJIbHOTO O0ILEro, OCHOBHOTO OOIIEr0 U CPETHETO O0IIETr0 00pa30BaHUsMy;

o Konuenuuu npenogaBanusi yaeOHOro npeamera « Xumus»,

o KoHuenuuu 3K0i0ruueckoro oopa3oBaHust B cucTeMe o01iero oopa3oBaHus;

e CII2.4.3648-20 «CanuTtapHO-3MHUIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHMS U O0YYEHHUs, OTABIXA U O3[JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECIIEUCHHIO
6e3omacHoCcTH U (M) O€3BPEAHOCTH TS YeoBeKa (PaKTOPOB CPeIbl OOUTAHUSY,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHoro Bpaya ot 28.01.2021 Ne
2;

e yueOHOro MmjiaHa OCHOBHOI'O OOIIEro 00pa3oBaHMsl, yTBEPKICHHOTO IPUKa30M
MOY «JlomyxHckwit oOpazoBarenbHbIi 1IeHTp» oT 31.08.2023 Ne 113 «O6
YTBEP)KJIEHUH OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
00pa3zoBaHUsY;

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

Pabouas nmporpaMma opreHTHPOBaHa Ha IieJIeBble IPUOPUTETHI, CHOPMYITUPOBAHHBIE B
(benepaibHON pabouelt mporpaMme BOCIIUTaHuUs U B paboueit mporpamme Bocnutanus MOY
«JlomyxHCKHI 00pa3oBaTeNbHbIN LIEHTP»

[IporpaMmMa o XuMUM Ha YPOBHE OCHOBHOTO 0011Ier0o 00pa30oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUH K pe3yIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MTPOTrpaMMbl OCHOBHOTO
ob1ero oopazoBanus, npeacrasieHHbIx B PI'OC 00O, a Taxxe Ha OCHOBE (eiepaabHOI
paboueii TporpaMMBbl BOCITUTAHUS U C YI4ETOM KOHIIEMIINHY MTPENOoIaBaHus yueOHOTO
npenMera «XUMHUs» B 00pa3oBaTeIbHbIX opranuzanusx Poccuiickoit @enepariui.

[Iporpamma 1o XMMHH JaeT MPEACTABICHHUE O LENSAX, OOIIEH CTpaTeruu o0y4IeHUs,
BOCIIUTAHMSI U PA3BUTHUS O0YUAIOLIUXCS CPEACTBAMU YU€OHOTO MPeIMETa, YCTAaHABIMBACT



00s13aTeNbHOE TIPEIMETHOE COJIepIKaHKe, PETyCMaTPUBACT PAaCIpeIelICHUE ero o Kiiaccam
U CTPYKTYPUPOBAHHKE 110 pa3feinaM U TeMaM IIPOrpaMMBbl I10 XUMUH, OIPEAEIIAECT
KOJIMYECTBEHHBIC ¥ KAUECTBEHHBIC XapaKTEPUCTHKH COJICPKAHHS, PEKOMEH/TyEMYIO
MOCJICA0BATCIIBHOCTh U3YUCHUA XUMHUU C YUICTOM MCKIIPECAMCTHBIX U BHYTPHUIIPECAMCTHBIX
CBSI3€H, JIOTMKH y4eOHOI0 MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJYalOUINXCsl, OMPEACIseT
BO3MOXKHOCTH IpEMETa JJIsl peaii3ainy TpeOOBaHU K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTelbHOM NPOrpaMMbI Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl, a TAKIKE
TpeOOBaHUil K pe3yabTaTaM 00y4eHHUsI XMMUHU Ha YPOBHE IIeNIH U3y4eHus MpeaMeTa 1
OCHOBHBIX BUJIOB y4eOHO-II03HABATEIBHON JICSITEIbHOCTH 00YYaIOIIEroCs 10 OCBOCHUIO
y4eOHOTO COo/IepKaHUsI.

3HaHUE XUMHH CIIY>)KUT OCHOBOH JUTsl (YOpMUPOBAHHSI MUPOBO33PEHHUST 00YHArOIIETrocs, ero
IIPEJCTAaBICHUN O MAaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMBIE
XMMHEN TPEACTABICHHS O B3AUMOIIPEBPALLEHUSIX SHEPTUU U 00 DBOJIOLIMY BELIECTB B
IPUPOJIE, O MYTAX PEIIeHUs M100aJbHBIX IPOOIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA —
CBIPBEBOM, SHEPreTUUECKOM, MUILEBOM U 3KOJIOTHUECKOI Oe301acHOCTH, TpobdiieM
3IpaBOOXPaHEHUS.

N3yuenune xumuu:

e CIIOCOOCTBYET peamn3aliy BO3MOXKHOCTEH JUIsi CaMOpa3BUTHUS U (POPMUPOBAHUS
KYyJIbTYpPbI JIMYHOCTH, €€ 001Ieil 1 QyHKIMOHAIBHOI IPaMOTHOCTH;

e BHOCHT BKJIaJ B (GOPMUPOBAHNE MBIIICHHUS U TBOPUECKUX CIIOCOOHOCTEH
00y4aroNMXxcsl, HABBIKOB MX CAMOCTOSITECIBHON YUeOHO! IesTeIbHOCTH,
SKCHICPUMCHTAJIBHBIX U UCCIICA0BATCIIBCKUX YMGHI/Ifl, HCO6XOI[I/IMI)IX KaK B
HIOBCEHEBHOM )KU3HH, TaK U B TPOPECCUOHAIBHOM JACSTEIbHOCTH,;

e 3HAKOMMUT CO CHGHHQ)I/IKOI;'I HAay4YHOT'O MBIIUJICHUA, 3aKJIaAbIBACT OCHOBBI HCJIOCTHOT'O
B3IJIsI/Ia HA €IMHCTBO MPHUPOJIBI M YEJIOBEKA, SIBIISCTCSI OTBETCTBECHHBIM ITAIIOM B
(OpPMUPOBAHUY €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YYAIOIINXCS;

e CrHocoOcTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHHSM, K IPUPOJIC, K YSJIOBEKY, BHOCHT CBOM BKJIA/I B 3KOJIOTHYECKOE
o0pa3oBaHue 00yUJaIOIINXCS.

JlanHble HanpaBIeHUs B 00yYEeHUH XUMUU 00ECIIeUNBAIOTCS ClieHU(UKON coJlepKaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCS Nelarornyecky aanTupPOBaHHBIM OTPaKEHUEM
0a30BOI HAyKH XMMUU Ha ONPEJICIICHHOM 3Talle €€ Pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOT'O O0ILEr0 00pa3oBaHUs OPUEHTUPOBAH Ha OCBOCHHE
00y4aroIMMHUCs CUCTEMBI IEPBOHAYATIBHBIX MOHATUI XUMHH, OCHOB HEOPTaHUYECKON XUMHUU
1 HEKOTOPBIX OTAENIbHBIX 3HAYUMBbIX IMOHATHI OPraHUYeCKOW XUMHUH.

CrtpykTypa cofepskaHus MPOrpaMMbl IO XUMHH CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoza kK ee uzydenuto. Coaepkanue CKIabIBa€TCA U3 CUCTEMBI MOHATUA O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUN O XUMHUYECKOW peakiuu. O0e 3T CHCTEMBbI
CTPYKTYPHO OPraHW30BaHbI 110 IIPUHLIMITY [TOCIEI0BATEIILHOTO PA3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:

e ATOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
o Ilepuonnueckoro 3akona J[.M. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUHU;
e YYEHHUS O CTPOEHUU aTOMA U XMMHUYECKOU CBS3H,



e TIPEACTABIICHUH 00 AJICKTPOTUTHICCKOMN AUCCOIMAIINN BEIIECTB B paCTBOPaX.

TeopeTI/I‘l€CKI/Ie 3HaHUA pacCMaTpruBarOTCsA HAa OCHOBE OMITMPHUYCCKHU IMOJTYYCHHBIX U
OCMBICJICHHBIX (baKTOB, Pa3BUBAIOTCA TOCICAOBATCIIBHO OT OAHOI'O YPOBHSA K APYromy,
BBIITOJIHAA (bYHKI_II/II/I OOBSICHEHHUS U IIPOrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MO>KHOCTEH
MPAKTUYICCKOI'0 MPUMCHCHH U MTOJYUCHUA N3YyUaCMbIX BCIICCTB.

OcBoeHue MporpaMMBbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHHUIO NMPEACTABICHUS O
XUMHUYECKON COCTABJISIOLIEN HAYYHON KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOU IPUPOJIBI,
LIEHHOCTHOTO OTHOLIEHUsI K HAYYHOMY 3HaHUIO U METO/aM MO3HaHus B Hayke. V3yueHue
XMMHUU TIPOUCXOINT C MPUBIICICHUEM 3HAHUN U3 paHee U3YUYEHHBIX YUCOHBIX IPEIMETOB!
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccel» u «Pu3uKa. 7 KjIacc.

[Ipu u3yyeHNr XUMUU TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUIM OCHOB XMMHUECKON HayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON AEATEIBHOCTH YeJIOBEKa M KaK
OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1aua y4eOHOro mpeIMeTa COCTOUT B
(hOpMUPOBAHUH CUCTEMBI XUMHYCCKHUX 3HAHUN — BaXKHEUITNX (DAKTOB, OHATHMN, 3aKOHOB H
TEOPETUYECKHUX MOJIOKEHUH, JOCTYIMHBIX 000011IEHUIT MUPOBO33PEHUECKOT0 XapaKkTepa,
SI3bIKA HAYKH, B TIPUOOIIEHUH K HAYYHBIM METOJIaM TIO3HAHUS ITPH H3yYCHUH BEIICCTB U
XUMHUYECKHUX PeaKiuii, B GOPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUN U HX
MPUMEHEHUH B y4eOHO-TI03HABATEIBHON U y4eOHO-UCCIIEI0BATEIBCKON AEITEIHHOCTH,
OCBOEHUU MPaBUJI O€30MAaCHOTO OOpAIeHHsI C BELIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipu u3yyeHnr XMMUU Ha YpOBHE OCHOBHOTO O0IIEr0 00pa30BaHus BaXKHOE 3HAUCHHE
puoOpenu Takue e, Kak:

(hopMUpOBaHNE UHTEIIEKTYaTIbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUIECCTBY, CAMOCTOSTEILHOMY IPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

e HaNpaBJICHHOCTh OOYyYEHUS HA CUCTEMaTUYECKOEe MPHOOIIEHNE 00YyUaIOLUXCsl K
CaMOCTOSTENIbHOM MM03HABATEIbHOU JIEATEIbHOCTH, HAYYHBIM METOIaM MTO3HAHMS,
(GOpMUPYIOITUM MOTHBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

e o0ecreueHue yCciaoBHiA, CTOCOOCTBYIOIUX MPUOOPETEHUIO 00YJAIOIIUMUCS OTIBITA
Pa3HOOOPA3HON NESITEIBHOCTH, TO3HAHUS U CAMOIIO3HAHHUSI, KITFOYEBBIX HABBHIKOB
(kTFOUEBBIX KOMITETCHITHIT), UMEIONIMX YHUBEPCATbHOE 3HAUCHHE JIJISl PA3THUHBIX
BUJIOB JICSITEIHHOCTH;

e (¢opmupoBanue odmIei PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B
TOM YHCJIe YMEHUN OOBSICHITH M OLICHUBATH SIBJICHUSI OKPY’KAIOIIETO MUPA,
WCIIOJIb3Ysl 3HAHUSI U OIBIT, MOJYyYEHHBIE IPU U3YYEHUH XUMUHU, TPUMEHSATH UX TIPU
petieHuu mpo0IeM B TOBCEAHEBHOM )XU3HU U TPYJOBOU I€ATEILHOCTH,

e (¢opMupoBaHUE y 00YUAIOIMUXCS TYMAHUCTUYECKUX OTHOIICHUHN, TOHUMaHHS
[IEHHOCTU XUMHUYECKUX 3HAHUMN IS BEIPAOOTKH SKOJOTUYECKHU 11€TIeCO00pPa3HOT0
MOBE/ICHUS B OBITY U TPYJOBOU ACSITEIFHOCTH B LIEISIX COXPAHEHUS CBOETO
3I0POBbSI U OKPYKAIOIIEH TPUPOTHON CPEBI;

e Ppa3BUTHE MOTHBAIIMH K O0yYEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOIIIO U

CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI O0II€YEeIOBEYECKUX LIEHHOCTEH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPO(HIIS U HAMPABICHHOCTH JalbHEHIIEro

00yJeHUsI.



OO0riiee YKMCII0 YaCoB, OTBEJCHHBIX [T M3YYCHHS XMMHUH Ha YPOBHE OCHOBHOT'O 0OOIIIEro
obpasoBanusi, cocraniser 136 yacos: B 8-M kiacce — 68 yacos (2 vaca B He/eli0), B 9-M
kiacce — 68 yacoB (2 yaca B HEJEITIO).

Jlist peanu3anuy mporpaMMbl UCITOJIB3YIOTCS YICOHHUKH, AOMYIICHHBIC K HCTIOIb30BaHUIO
MIPY peaTh3alii UMEIOIUX T'OCYAaPCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIET0, CPEeIHEro 00IIero o0pa3oBaHus OpraHU3alusIMH,

OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO EATEIBHOCTh, MPUKa30M MUHIIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Xumus, 8 knacc/ I'adpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«M3natenscTBO "[IpocsemnieHue"»,

e Xumus, 9 knacc/ I'adpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«M3natenscTBO "[IpocBemnieHue"»,

o <>

DJIEeKTPOHHBIC 00Pa30BATEIBHBIC PECYPCHI, AOMYIIECHHBIC K UCIIOJIb30BAHUIO ITPH PEATU3aIN
UMEIOIIUX FOCYAaPCTBEHHYIO aKKPEAUTALUIO 00pa30BaTelIbHBIX MPOrPaMM HaYaIbHOTO
00111er0, OCHOBHOTO OOMIETO, CPEHEro 00IIero o0pazoBaHms MpUKa3oM MHHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

e Xuwmus, 8 xnace, PI'AOY IO «Axanemust MunnpocsemeHus: Poccumy;,

e Xumus, 9 xnacc, DI'AOY JI10 «Axkanemuss Munnpocemenust Poccuny,

e DIeKTpOHHBINA 00pa3oBaTelbHEIN pecypc «JloMamaue 3aaanus. OCHOBHOE oO01iee
obpazoBanue. Xumusn», 8-9 kiacc, AO «M3narensctBo "lIpocBemenue' »;

o Tpenaxep «Obnaxo 3uanuit». Xumus. 8 kiracc, OO0 «DPuznkon Jlady;

s <,.>.

Coaep:kanue yueOHOro npeamMera

LV
8-1 KJace
HepBOHa‘laﬂbele XUMHNYECKHUE NMMOHATUA

[Ipenmer xumun. Ponb XuMHM B )KU3HU YeJIoBeKa. XUMHUS B CUCTEME HayK. Tela u BemecTBa.
dusnuecKue CBOMCTBA BEUIECTB. ArperaTHoe cocTosiHue BemecTs. [lonarue o meTonax
1o3HaHus B XuMuu. Yuctsle BemectBa U cmecH. CiocoObl pa3ienieHus cMecei.

ATOMBI 1 MOJICKYIJIBI. Xumunueckue 3JieMeHThl. CHMBOJIBI XHMUYECKHX 3JIEMEHTOB. HpOCTI)IG
1 CJIIOKHBIC BEIICCTBA. ATOMHO-MOHCKYHHPHOC YUCHHUC.

Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENBHAS aTOMHasl Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca.
MaccoBas 10511 XUMHYECKOTO 3JIEMEHTA B COETMHEHUH.

KomnuectBo BemectBa. Monb. MosnsipHast Macca. B3auMocCBsI3b KOJTMYECTBA, MAacChl U Yucia
CTPYKTYpHBIX €IMHHII BellecTBa. PacueTsl o popmynam XUMHUYECKUX COSTMHEHUH.



DuU3NYECKUE U XUMUYECKHUE SABJICHUS. XUMUUYECKas peakiys U €€ MpU3Haku. 3aKOH
COXpaHEHHS MacChl BeleCTB. XUMHUUYEeCKHe ypaBHeHHs. Kiaccudukanums XuMuaeckux
peakiuii (COeIMHEHHS, Pa3JIOKEHHS, 3aMEIIeHHUs, 0OMEHa).

XuMHUYeCKUI IKCIIEPUMEHT

3HAKOMCTBO C XUMHUYECKOW MOCYAO0H, IPpaBUJIaMHU padOTHI B TA0OPATOPHH U IPHEMAMHU
oOpariieHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM, H3yYEHUE U ONUCaHHe (PU3NUECKIX CBOMCTB
00pa3ioB HEOPraHMYESCKHUX BEIIECTB, HAOIOACHNE (pr3nuUecKuX (IUIaBJICHUE BOCKA, TasTHUE
JbJIa, PACTHPAHUE caXxapa B CTYIKE, KUIICHHE U KOHICHCAIHS BOJIbI) M XUMHUYECKHUX (TOpEHHE
CBCUH, MPOKATMBAHUE MEIHOM MTPOBOJIOKH, B3aUMO/ICHCTBHE MeJia ¢ KUCIIOTON) SIBJIICHUA,
HaOJIO/ICHUE W OMTUCAHUE MTPU3HAKOB MIPOTEKAHKS XUMHUSCKUX peakiuil (pa3aoxeHue
caxapa, B3aUMOJCHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi, pa3iokeHue ruIpoKcuIa
menu (1) mpu HarpeBaHuu, B3aUMOICHCTBHE Kene3a ¢ pactBopoM coiu Meau (1), uzyuenue
CIIOCcO00B pa3eNieHus] CMECEi: ¢ TOMOIIbIO MarHuTa, GUILTPOBAHKE, BHITIAPUBAHUE,
JTUCTHIUISIMS, XpoMaTorpadusi, poBeIeHue OYNCTKU MTOBAPEHHON COJM, HAOMIOACHHUE U
OMHCaHUE Pe3yJbTATOB MIPOBEACHHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MaCCHl,
CO3JIaHue Mojieieit MOJIeKyI (IIapOCTePIKHEBBIX).

Ba:kHeiilue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucioposa — 35eMEHT U TPOCTOE BELECTBO.
HaxoxieHre Kuciopoaa B mpupo/ie, Gu3ndeckue 1 XUMHUUECKHE CBOMCTBA (peakiiuu
ropenus). Okcunpl. [Ipumenenune kuciaopoaa. CriocoObl OTyYeHHs KUCIOPOAa B
naboparopuu U IPOMBIIUIEHHOCTH. KpyroBopot kucnopoaa B npupojae. O30H —
AJJIOTPOIIHAS MOAU(UKALINS KUCIOPOa.

TernoBoit 3¢ (hekT XUMUIECKOH peakIny, TEPMOXUMHUYECKIE YPaBHEHHS, DK30- U
9HAOTEPMHUUYECKUE PEAKIMH. TOILUIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, yCUIICHHE
MapHUKOBOTo 3¢ deKTa, pa3pylIeHre 030HOBOI'O CJIOS.

Bognopon — snemeHT u npoctoe BemecTBo. Haxoxienue Boiopoaa B pupoae, hpusnueckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, ClIOcO0b! ony4yeHus. Kucnotel u comnu.

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

dusnueckue cBOMCTBa BoAbL. Bona kak pactBoputens. PactBopsl. HacklenHsie n
HEHACBIICHHBIE PaCTBOPBL. PacTBOPUMOCTH BELIECTB B BOAE. MaccoBas J0J1s BELECTBA B
pactBope. XuMHUUYeCKHe cBoicTBa BoJbl. OcHOBaHMs. Ponb pacTBOpPOB B PUPOJE U B KU3ZHU
yenoBeka. KpyroBopot Bozb! B ipupoje. 3arps3HeHne NpUPOAHbIX BoA. OXpaHa U O4MCTKa
MIPUPOJHBIX BO.

Knaccudukanms aeopranmdeckux coequnennii. Oxkcuapl. Kimaccuduxanms oKcuos:
coneoOpazyromnre (OCHOBHBIE, KUCIOTHBIE, aM(QOTEPHBIE) H HECOJIC00pa3yIoLIHe.
Howmenxkiarypa okcnioB. duszndeckne 1 XUMUYECKHE CBOKMCTBA OKCHIOB. [lonmydyenue
OKCH/JIOB.

OcHoBanust. Knaccudukaiius 0oCHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @U3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [Tonyuenune
OCHOBaHUIA.



Kucnotel. Knaccudukamnus kucnot. Homenknarypa kucinot. @u3nvecKkue 1 XUMHIECKHE
cBorictBa kucnot. Psan akruBaoctu metamioB H.H. bekerosa. [lonyuenue Kucior.

Comu. Homenknarypa cosieil. @uznueckue 1 XUMUUECKHE CBOMCTBa colied. [lomyyenue
COJIEH.

['eHeTnueckas cBsI3b MEKY KJIACCAMU HEOPraHUYECKUX COEAUHEHHUI.
XuMHYeCKHH IKCIIEPUMEHT:

KayeCTBEHHOE OIPE/ICIIEHUE CO/ICPIKaHMsI KHCIIOpPO/ia B BO3yXe, OJIy4YeHne, coOupanue,
pacrno3HaBaHHe U U3YUYECHHE CBOICTB KUCIOPOa, HA0II0IeHHE B3aUMOACHCTBUS BEILIECTB C
KHCJIOPOJIOM H YCJIOBHSI BOSHHKHOBECHUS M TIPEKpaIlieH s ropeHus (Tokapa), 03HaKOMJICHHE
¢ o0pa3iamMu OKCHUJI0B U OMHCAHKUE UX CBOMCTB, MOJIy4YeHHEe, cOOMpaHue, paclo3HaBaHUEe U
M3yUYeHHE CBOMCTB BOIOpoia (ropeHue), B3auMoIecTBIE Bogopoaa ¢ okcuaom meau (1)
(BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOICHHE 00PA3I0B BELIECTR
KOJIM4eCTBOM 1 MOJIb, Hcclie10BaHuE OCOOEHHOCTEN pacTBOPEHUS BEILIECTB C Pa3InYHON
PacTBOPUMOCTbBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MAaCCOBOM J0JIen
PacTBOPEHHOT'O BELIECTBA, B3aUMOJICHCTBUE BOJIBI C METAJUIAMU (HATPUEM U KAJIbI[HEM)
(BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), HCCICIOBAHUE 00Pa3lOB HEOPraHUIECKUX
BELIECTB PA3JIMYHbIX KJIACCOB, HAOIIOIEHUE N3MEHEHHUSI OKPAaCKU UHJIMKATOPOB B PacTBOpax
KHCJIOT | IIEJI0YeH, n3ydeHue B3anumoieiictBus okcuaa meau (1) ¢ pactBopom cepHoii
KHUCJIOTBI, KUCJIOT C METaJJIaMU, PEaKLMi HEUTpaanu3aln, oTy4YeHue HEPaCTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJHOI'0 METaJljIa IPYrUM U3 PacTBOPA COJIM, PELICHHUE
SKCIEPUMEHTAJIbHBIX 33/a4 110 TeMe «BaxxHelme Kjaacchl HEOPraHMUECKUX COSUHEHUIN».

IMepuonuyeckuii 3axkon u [lepuoguyeckas cucrema Xummueckux 3jaemenTon 1. 1.
MenpeneeBa. Ctpoenue aToMoB. XumMuveckasi cBsizb. OKHCIUTEIBHO-
BOCCTAHOBHMTEIbHbIC PeaKUH

HepBHe IOIIBITKH KJ'IaCCI/Iq)I/IKaI_[I/II/I XUMHUYECKHUX 3J1eMEHTOB. IloHsaTHE O rpymmax CXoJHbIX
9JICMCHTOB (HIGJ'IOLIHBIG " HICJIIOYHO3CEMCIIbHBIC MCTAJJIbI, I'aJIOITCHbI, MTHEPTHBIC 1"33131).
9J'IGMCHTBI, KOTOPELIC O6p&3y1-OT aM(I)OTepHBIe OKCHUIbI U THAPOKCHUBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX dieMeHToB 1. 1.
MenneneeBa. KopotkoneproaHnas u anuHHoneproaHas ¢hopmsl [lepuonunueckoil cuctembl
xumuyeckux emeHToB .M. MenneneeBa. [lepuoael u rpymmsl. @U3nyeckuii CMbICIT
MIOPSAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U TPYIIILI HIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHue 3EeKTPOHHBIX
00oJtouek aromoB mepBbix 20 xumuueckux 3nemMeHToB [leproauaeckoii cucremsr J[. 1.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO SJIEMEHTA IO €T0 MOJIOKEHUIO B
[Tepuonnueckoit cucreme .M. Menaeneena.

3aKOHOMepHOCTI/I HN3MCHCHUA paJuyCa aTOMOB XUMHNYCCKUX SJICMCHTOB, METAJTINIMYCCKUX U
HEMETaJNINYSCKUX CBONCTB MO rpymmnaM 1 nepuogaM.

3nauenue [lepunoauyeckoro 3akoHa u lleprnoauyeckoil CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB JJIS
pa3BuTus Hayku U npakTuku. .M. MeHeneeB — ydeHbll U IPayKJaHUH.



Xumudeckas cBsi3b. KoBaneHnTHas (MoJsipHasi 1 HEMOJISIPHAsL) CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okuciieHus. OKUCIUTEIFHO-BOCCTAHOBUTCIIHLHEIC pPCaKknuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJICeHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XuMHYeCKHH IKCIIEPUMEHT:

n3yueHre o0pas3IoB BEIIECTB METAIIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THAPOKCH A IIMHKA
C paCTBOpaMU KHCJIOT U ILEJI0Y€EH, IPOBEIECHUE OIBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEaKLUil (TOpeHUE, PEaKLIUK Pa3JIOKCHUS, COSAMHEHHUS).

Me)KHpeL[MeTHLIe CBSf3H

Peanu3anus MeXnpeaAMETHBIX CBA3€H MPU N3yUYEHUU XUMUHU B 8-M KIIaCCE OCYIECTBISIETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATUH, TaK U TOHITHH,
SIBJISIFOIUXCSL CUCTEMHBIMU U1 OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

O61une €CTCCTBCHHO-HAYYHBIC IOHATU S Hay‘IHHﬁ (1)aKT, I'AIoTe3a, TCOpHs, 3aKOH, aHAJIM3,
CHUHTC3, KJIaCCI/I(l)I/IKaIII/IFI, NEpUOANIHOCTD, H3.6JIIOI[€HI/I€, OKCIICPUMCHT, MOACIIUPOBAHUC,
HU3MCPCHUEC, MOJCIIb, ABJICHUC.

®duszuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIHI,
PaINOaKTUBHOCTh, MOJICKYJIA, DJIEKTPUUECKHUH 3apsi/l, BEIECTBO, TE€JO, 00HEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, PU3NUECKUE BEJIMUYUHBI, CAMHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI,
3Be3abl, CoJHIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHbIE OPO/IbI, MTOJIE3HbIE HCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

O-11 KJ1acce
BellleCTBO U XUMHNYECKada peaKm/m

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX deMeHToB 1. 1.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB NEPBBIX TPEX MEPHUOJIOB, Kalus, KAIbIU U UX COCIMHEHUN B COOTBETCTBUH C
MOJI0’KEHUEM 2JIEMEHTOB B [leproinueckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelmecTBa: BUIbl XUMUYECKOHN CBSI3H. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH U BUAA XUMUYECKON
CBS3H.

Krnaccudukanus n HoMEHKIIaTypa HEOPraHUYEeCKUX BeIecTB. XUMHUECKHUE CBOICTBa
BEILECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COEAUHEHUN, TeHeTUIeCKast
CBA3b HEOPTraHNYECKHUX BEIECTB.



Kitaccndukanyst XkMHYECKUX PEakid TI0 pa3IMYHbIM IIPH3HAKaM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEaKIH BEUIECTB, 110 TEIIOBOMY 3((eKTy, Mo n3MEHEHHIO CTeNeHeN
OKHUCIICHUS] XUMHYECKUX JIEMEHTOB, 10 00PaTHMOCTH, 110 YYaCTHIO KaTaiu3aropa). JK30- U
SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUS.

[TonsaTue o ckopocTH XuMHYeckor peakuuu. [TonsTre 06 0OpaTUMbIX U HEOOPATUMBIX
XMMHYECKHX peaknusx. [IoHsITHEe 0 TOMOTeHHBIX U IeTepOreHHbIX peakiusx. [lonstue o
karanuse. [lonsTre o xumMuyeckoM paBHoBecud. DaKTOPHI, BIUAIONINE HA CKOPOCTh
XMMHYECKON PEaKIiy 1 MOJI0KEHHE XUMHUECKOTO PABHOBECHS.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu, BHGKTPOHHBIﬁ OajlaHC OKHMCIIUTEIIHHO-
BOCCTAaHOBHUTCIIBHOM pE€aKknum. CocraBneHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKL[I/If/'I C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O Oasanca.

Teopust 3MEKTPOIUTUUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPOoIUThl. Katnonsl,
aHUOHBL. MexaHu3M IHUCCOLUAalUU BELIECTB C Pa3JIMYHbIMU BUIAMU XUMUYECKOU CBS3H.
Crenenp aucconuanyu. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu noHHOTO 0OMEHA. Y CIIOBHS MPOTEKaHUS pPEaKIUii MOHHOTO 0OMEHA, ITOJTHBIE U
COKpallleHHbIE NOHHBIE YpaBHEHHUs peakiuil. CBONCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE
MPEACTABICHUI 00 AIEKTPOIUTHYECKON Arcconnannu. KauecTBeHHbIE peaKIIui Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

XUMHUYECKUI IKCIIEPUMEHT

03HAKOMJICHHE C MOJICJISIMU KPHCTAIIMUECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB —
METaJUIOB ¥ HeMEeTaJIOB (rpaduTa 1 amMasa), CIOXKHBIX BEIIECTB (XJI0pHIa HATPHU),
MCCIIEIOBAaHHIE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKkIuy OT BO3EHCTBUS Pa3IMIHBIX
(bakTOpOB, HCCIeI0BaHNUE HIIEKTPOIPOBOJHOCTH PaCTBOPOB BEILIECTB, IIpoIiecca
JWCCOLMANNY KUCIIOT, Ieslovei U coneld (BO3MOKHO HCIIOJIb30BAaHHE BUIEOMATEPHATIOB),
IIPOBE/IEHUE ONBITOB, MILTIOCTPUPYIOIIUX MTPU3HAKH MTPOTEKAHHsI peaKkIMii HOHHOTro oOMeHa
(oOpa3zoBaHue ocajika, BeIICICHUE ra3a, 00pa30BaHUE BOJIbI), OMBITOB, WILTFOCTPUPYIOIIUX
OpPUMEpPbI OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX peakiii (ropeHre, peakiny pa3aokeHus,
COEIMHEHUS), paCIO3HABAHUE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX
peaKIMii Ha MOHBI, pellIeHHe SIKCIEPUMEHTAIbHbIX 3aj1au.

HeMeTanabsl M MX cOeTUHEHUS

OO61as xapakTeprcTUKa rajnoreHoB. OCoOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIIEHU
okucieHus. CTpoeHue u pu3nuecKue CBOMNCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XUMHUYECKUE
CBOICTBa Ha TIpUMepe XJopa (B3aMMOJICHCTBIE C METAJUIAMH, HEMETAJJIAMH, IIEJI0YaMu).
Xnoposogopos. ConsiHast KUCIIO0Ta, XMMUYECKHE CBOMCTBA, OJTyYeHHE, TIPUMEHEHHE.
JlelicTBue xj10pa U XJIOPOBOJIOPO/Ia HA OPraHW3M YeloBeKa. BakHelmme XJI0puabl U uX
HaXO0XXJCHUE B TIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymnmnbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa U Cepbl. AJUIOTPONHBIE MOIU(DUKAIIMY KHCIOPOa U cepbl. XUMUYECKUE CBOWCTBA
cepsl. CepoBoIOpOI, CTpOeHUE, (GU3NIECKHE U XUMUIECKHEe CBOMCTBA. OKCHUIBI CEPBI KaK
MPEICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3NIECKHe U XMMHUECKHUE CBOICTBA



(oOmpe KaK MmpeACTaBUTENS Kilacca KHCIIOT | crieluduueckre). XMMUYECKHEe PeakluH,
JIEKAIUE B OCHOBE IMPOMBIIIEHHOT'O CI10c00a MOJyYeHUs! CEpHOM KUCoThl. [IpuMenenue
cepHOi KucinoTsl. CoiM CepHON KUCIOThI, KAaUeCTBEHHAsl peaklus Ha CyIb(paT-uoH.
Haxoxzienue cepel U ee COeAMHEHUH B IpUpoJe. XUMMUYECKOE 3arpsI3HEHUE OKPYKAIOIICH
CpelIbl COSAMHEHUSIMU cepbl (KUCIIOTHBIC 0K/, 3aTPSI3HEHHE BO3/1yXa M BOJOEMOB),
CIOCOOBI €T0 MPeI0TBPAILCHHS.

OOmiast xapakrepucTrka 31eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IpUpPoAe, GU3NUECKUE U
XHUMUYeCKHe cBoiicTBa. KpyroBopot a3ota B mpupoje. AMMHAK, ero Gu3ndecKue u
XMMHUYECKHE CBOMCTBA, M0JIydyeHHe U npuMeHenue. Coinyu aMMOHUS, UX (pu3nyeckue u
XMMHYECKHE CBOWCTBA, IprMeHeHre. KauecTBeHHAs peakiys Ha MFOHBl aMMOHHMSI. A30THas
KHUCIIOTA, ¢ Moy4eHHe, (PU3NYECKUE U XMMUUECKUe CBOMCTBA (00LIHE KaK MPEICTaBUTEIIs
KJacca KUCIIOT U crieriduieckue). Mcronp30BaHre HUTPATOB U COJICH aMMOHUS B KA4ECTBE
MUHEpAJIbHBIX YA00peHHH. XUMHUECKOEe 3arpsi3HEHNE OKPYKAOLIEH Cpe/ibl COEMHEHUIMU
a3ora (KUCIIOTHBIE IO, 3arpsI3HEHUE BO3/IyXa, TOYBBI K BO10eMOB). Docdop,
aJI0TponHble Moaupukanuu Gocdopa, puznyeckre u XumMudeckue cBorcTa. Okcua
dochopa (V) u hochopras kucinoTa, GU3NIECKHE U XUMHUECKUE CBOMCTBA, MOTyYCHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX Y10OpEHUH.

O6mas xapakrepuctuka 3aeMeHToB IV A-rpynmnbl. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIEC CTEMICHH OKUCIICHHS. YTIIEpPO/I, aJUIOTPOIHBIE MOAU(DUKAIIIH,
pacrpocTpaHeHue B pupojie, GU3NIeCKrue U XUMHUYECKHUE CBOMCTBA. AICOpOIIns.
KpyroBoport yrinepoaa B npupoze. OKcuibl yriaepoaa, ux Gusndeckre u XuMHIecKue
CBOMCTBA, J€MCTBHE HA KUBbIE OPraHU3MBI, IOJIyUEHUE U IPUMEHEHHE. DKOJIOTHYECKUE
npoOJieMbl, cBsA3aHHbIe ¢ OKcuaoM yriepoaa (1V), rumoresa rio6anbHOrO MOTEIICHUS
KJIMMata, TapHUKOBBIA APPEKT. YTONbHAs KUCIOTA U €€ COJIH, UX (PU3NIecKue U
XMMHYECKHE CBOICTBA, MOJIydeHUe U puMeHenue. KauecTBenHas peakiiys Ha kKapOoHaT-
noHbl. Vcnonbs3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIEHHOCTH U CEIbCKOM
XO3SIICTBE.

IlepBoHauyabHbBIE HOHATUS 00 OPraHUMYECKHX BEIECTBAX KaK O COEJUHEHUAX yriepoja
(MetaH, 3TaH, STHIICH, allETHJICH, 3TAHOJI, TIIMICPHH, YKCyCHast KucioTa). [IpupoaHbie
HCTOYHUKH YIIIEBOAOPOAOB (Yroiib, IPHUPOAHBIN ra3, He(Th), IPOIYKTHI UX MepepadboTKu
(6eH3uH), X POJIb B OBITY U MPOMBIILICHHOCTH. [IOHSITHE O OMOJIOTUYECKH BaXKHBIX
BEIIECTBaX: XKHUpax, OeiKax, yrieBoJax — U UX PO B )KU3HHU YeJoBeKa. MaTtepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COSAMHEHUH.

KpemHuuii, ero ¢puznyeckre 1 XuMHUYECKUE CBOMCTBA, OJIYYEHNE U IPUMEHEHHE.
Coenunenus KpeMHus B ipupoje. Oomme npencrasienus 00 okcuae kpemuus (1V) u
KpeMHHEBOH kucnore. CUITMKAThl, UX MCIIOJIb30BaHUE B OBITY, B IPOMBIIIEHHOCTH.
Bakneiimume cTpouTebHbIE MaTEpHAIIbl: KEpAMUKA, CTEKJIO, IEMEHT, OETOH, Kee300€TOH.
[Tpo6nembl 0e30MacHOro UCHOIB30BAHUS CTPOUTENIBHBIX MAaTEPHAIOB B TIOBCEAHEBHOM
AKU3HU.

XHMMHYECKHUI IKCIIEPUMEHT !
n3y4eHHue o0pa3loB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJIIHOM KUCIIOTHI, IPOBEACHNE

KaueCTBEHHBIX PeaKIIMii Ha XJIOPUA-UOHBI U HAOIOIeHIE MPU3HAKOB UX MPOTEKAHMUSI, OTIBITHI,
oTpakaroiiye GU3NIECKUEe K XUMHUUECKUE CBOMCTBA TaJIOT€HOB M UX COeTUHEHUH (BO3MOYKHO



HCIIOJIb30BaHNE BHICOMATEPUAIIOB), 03HAKOMJICHHE C 00pa3IiaMu XJIOPUI0B (raJOreHHI0B),
O3HAKOMJICHHE ¢ 00pa3IiaMu Cepbl U €€ COSTMHCHUAMH (BO3MOYKHO UCIIOIb30BaHUEC
BHICOMATEPHAJIOB), HAOIIIOICHHE IIpoIiecca OOYTIIMBAHKS caxapa Mo/ AeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI, U3y4eHUE XUMHUECKUX CBOMCTB pa30aBIeHHON
CEPHOM KHUCJIOTHI, MPOBEJCHNE KaUeCTBEHHON PEaKIMK Ha CyJIb(aT-uOH U HAOJI0ICHNE
MpU3HAKa e MPOTeKaHMs, 03HAKOMJICHHE ¢ (PU3MUECKUMU CBOMCTBaMHu a30Ta, pochopa u ux
coeiMHEeHUH (BO3MOYKHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB), 00pa3liaMu a30THBIX U
dbochopHBIX yI0OpeHHIA, TOTydYeHUE, COOMpaHue, paclio3HABaHUE U U3YYCHHE CBOHCTB
aMMHaka, MpoBeJICHNE KaYeCTBECHHBIX PEAKIIUA Ha HOH aMMOHHUS U ¢ochaT-uoH U U3ydeHUe
MPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIJIOTHI €
Me/IbI0 (BO3MOYKHO MCIIOJIb30BaHHE BHICOMATEPHAIIOB), H3yUCHHE MOJCIICH
KPUCTANTMYECKHX PEIIETOK aMasa, rpaduta, QymiepeHa, 03HaKOMIICHHE C TIPOIIECCOM
a7IcCOpOITMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YTIJIEM M YCTPOMCTBOM MPOTHUBOTa3a,
MoJiydeHue, coOupaHue, pacro3HaBaHUE U U3YYEHUE CBOMCTB YIIIEKHUCIIOTO ra3a, poBeICHUE
Ka4ueCTBEHHBIX PEaKIIUi Ha KapOOHAT M CHJIMKAT-HOHBI M M3YYCHHUE MMPU3HAKOB UX
MPOTEKaHUs, 03HAKOMJICHHUE C MTPOAYKIIMEH CUIIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BakHel e HeMeTauibl U UX COCTUHEHUS.

MeTaJuibl 1 UX COETMHEHUS

OO6m1ast XxapakTepruCTUKa XUMHUUECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX TTOJIOKEHUS
B llepuoanyeckoit cucteMe xuMuueckux sneMeHToB J[.M1. MeHnaeneeBa u cTpoeHUs aTOMOB.
Crpoenue meTauioB. MeTtauinyeckast CBsI3b M METATNYECKAsE KPUCTAIUIMYECKAs PEIICTKA.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUN MeTallIoB. GU3MYECKUE U XMMUYECKUE CBOMCTBA
MeTayuioB. OO0IIHe CriocoOb! OTydeHUsI MeTaIIOB. [IoHATHE 0 KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBbl (CTajb, YyryH, JOPATIOMUHHI,
OpoOH3a) ¥ UX MPUMEHEHHE B OBITY M TPOMBIIIUICHHOCTH.

[[lenounble MeTaIIBL: TOJIOKEeHUE B [lepronueckoi cucreme XuMu4IecKux anemMeHToB J[. 1.
MenaeneeBa, CTpOEHUE UX aTOMOB, HaXOXJeHUE B Ipupoae. PU3nUecKue U XUMHUYECKUE
cBoMcTBa (Ha MpUMepe HATpus U Kayus). OKCHIBI ¥ THIPOKCHIBI HATPUS U KaTus.
[IprMeHeHne MEeT0YHbIX METAIIOB U UX COCIMHEHUN.

[I{erouHO3eMeENbHBIE METAJUIBI MArHUM U KaJIbLUI: ITos0keHue B [lepuonnueckoi cucreme
XuMH4YecKuX 31eMeHToB .M. Menneneesa, cTpoeHre UX aTOMOB, HAXO0K/IEHUE B IIPUPOJIE.
du3nyeckne M XMMUUECKIE CBOMCTBA MarHus 1 Kalbllusa. BaxkHelIne coe JUHESHMS KaTbIIHUs
(oxcun, ruapokcu, conu). JKecTKoCTh BOJIBI M CITOCOOBI €€ YCTPAHEHHS.

AmomuHuit: nonoxenue B [lepruoanueckoit cucreMe XuMuiyeckux snemeHTos /.M.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXKJICHHUE B Tpupoae. PU3nuecKkue U XUMHYECKHE
CBOICTBa amroMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHA M THAPOKCUIA aTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux 3nemeHtoB .M. Menneneesa,
CTpPOEHHUE aToMa, HaXOXAeHUe B pupoje. Ousndeckrue u XUMUYECKHUE CBOWCTBA JKeje3a.
Oxcupl, ruapokcuabl u coin xenesa (1) u sxenesa (I11), ux cocras, cBoiCTBa U MOJTyUEHHE.

XMMHYECKHUI IKCIIEPUMEHT:

03HaKOMJIEHHE C 00pa3liaMH METaJJIOB U CIIJIaBOB, UX (PM3NYECKUMU CBOMCTBAMHU, U3YUYEHUE
PE3yJIBTaTOB KOPPO3UU METAJUIOB (BO3MOKHO MCIIOIB30BaHUE BUACOMATEPHAIIOB),



0COOEHHOCTEH B3aMMOICHCTBHS OKCH/IA KaJIbIIUs U HATPHS C BOOH (BO3MOYKHO
HCIIOJIb30BAHUE BUIEOMATEPHAIIOB), HCCIIEIOBAHIE CBOMCTB )KECTKOM BOIBI, ITpoIIecca
TOpPEHUS JKejle3a B KUCIopo/ie (BO3MOXKHO HCITOIb30BaHUE BUICOMATEPHAIIOB), IPU3HAKOB
NPOTEKAHMsI KaYeCTBEHHBIX PEAKIIUI Ha HOHBI: MarHusl, KaIbI¥sl, aTFOMUHUS, [IHHKA, jKelie3a
(1) u xene3a (1), meau (1), HabmOACHME U ONIKMCAHUE MPOLIECCOB OKPAIIMBAHUS TNIAMCHH
WOHAMHM HATPHs, KaJusl U Kaablus (BO3MOYKHO HCIIOJIb30BaHNE BHICOMATEPHAIIOB),
ucceioBanie aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHKS M THAPOKCHIA IIMHKA, PEIICHUE
HKCIIEPUMEHTANIBHBIX 33714 110 TeMe «BakHeHIIne MeTaIbl M UX COCAUHCHUS.

XuMus M OKpyxKamoLas cpeia
BemecTBa 1 MaTepuaisl B IOBCEAHEBHOM XKU3HU YeI0BeKa. be3omacHoe uenonb30BaHue
BEIIECTB M XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIs mpu XUMHUYECKUX 0XKOTaxX U

OTpaBJICHUAX.

XUMHAYECKOe 3arpsisHEHNE OKPYIKaroIei cpebl (MpeaenbHas 0MyCTHMAs KOHIICHTPAITHSI
Bertects, ganee — [1JIK). Poab Xxumun B pelieHUH 3KOJIOTHYSCKUX POOIIEM.

XUMHUYECKUI IKCIIEPUMEHT

U3y4deHre 00pa3IoB MaTepHasIoB (CTEKIIO, CIIJIABbI METAJIIOB, MOJIMMEPHBIC MAaTEPHAIIbI).
MexnpeamMeTHbIe CBSI3H

Peanm3anus MeXIpeAMETHBIX CBS3€H MPU U3YUYEHUU XUMUHU B 9-M KIIACCEe OCYIIECTBISICTCS
Yyepes UCIOJIb30BaHKE KaK OOIIHUX €CTeCTBEHHO-HAYUHBIX MOHITHIA, TaK U MOHSATUH,
SIBJISTFOIIUXCSL CHCTEMHBIMU JJIS1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.
OO6mme ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KiaccuuKarys, nepuoJuIHOCTh, HA0MI0IeHNE, DKCIIEPUMEHT, MOJIeIMPOBaHNUE,
WU3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P HEKT, TEXHOJIOTHS, MATEPUATIBI.

®u3uka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIHI,
PaarOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUH 3apsili, IPOBOJIHUKH, ITOTYIIPOBOIHUKH,
JTUDJIEKTPUKHU, (DOTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOsTHUE BEIIECTBA, Ta3,
pacTBOp, paCTBOPUMOCTb, KPUCTAIITUYECKAs pEIIeTKa, CIIJIaBbl, (PU3HMUECKHUE BETHUNHBI,

€AMHUIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3Be3/1b1, COHIIE.

buonorus: ¢porocuntes, 1pixanue, buocdepa, 3kocucTeMa, MUHEpaJIbHbIE YA0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, FTOPHbIE TOPO/IbI, ITOJIE3HBIE NCKOTIAEMBIE,
TOIINBO, BOJHBIE PECYPCHI.

IlnanupyemMble pe3yjabTaTbl 0CBOEHHUS
Y4eOHOro npeamera



JINYHOCTHBIE pPe3yabTAaThl

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTPaAaMMBbl OCHOBHOTO OOIIIET0 00pa3oBaHus
JOCTUTAIOTCS B X0J1¢ 00YYEHHUs XMMHH B €IUHCTBE YICOHOM M BOCITUTATEIBLHOM
JEeSTEIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMHA POCCUHCKUMH COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOLICCTBE NMPaBUIAMH U HOPMaMHU
MOBEJICHUS U CTIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATTN3AIINN
oOydJaronmxcs.

JIngHOCTHEIE PE3YIbTATHI OTPAKAKOT TOTOBHOCTH 06yqa10m1/1xcs1 PYKOBOACTBOBATLCHA
CHCTEMOM IO3UTUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIupCHUE OIlbITa ACATCIIBHOCTH HA €€
OCHOBE, B TOM 4YHCJIC B YaCTH.

1)maTpHOTHYECKOT0 BOCIIUTAHMUS

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HaCJIeUI0, TOHUMAaHUs 3HAaYEeHHUsI XMMUYECKON HayKH B )KU3HU COBPEMEHHOT'O OOIIECTBA,
CTIIOCOOHOCTH BIIA/IETh JIOCTOBEPHON MH(POpPMALIKEH O TIEPETOBBIX TOCTUKECHUAX U OTKPBITHIX
MHPOBOH U OTEYECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTPOWCTBE
MUpa U 00IIEeCTBa,;

2)rpaskIaHCKOro BOCIUTAHMSA

IIPEJCTABICHUS O COLIMAIBHBIX HOPMAaxX M MpaBUaX MEKIMUYHOCTHBIX OTHOILIEHUI B
KOJIJICKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-
HCCIIEI0BATENIbCKOM, TBOPUECKOM U APYIUX BUAAX JESATEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM /1A TEILHOCTH MPH BHITIOJHEHUH YI€OHBIX, TO3HABATEIIbHBIX
3aj1a4, BHIOJTHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN y4eOHBIX POEKTOB,
CTPEMIJICHUSI K B3aUMOTIOHUMAHHUIO ¥ B3aUMOTIOMOIIM B MIPOIIECCE ITON yueOHO
JESATEIBHOCTH, TOTOBHOCTH OLIEHUBATH CBOE IOBEJEHUE U ITOCTYIIKA CBOMX TOBApULIEH €
MMO3UIIMKU HPABCTBCHHBLIX U IMPABOBLIX HOPM C YYETOM OCO3HAHUA HOCJ'IGI[CTBI/II\/'I HOCTyrIKOB;

3)IIeHHOCTH HAYYHOT'0 O3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE U XMMUYECKOM pPEeaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISAIOIINE OCHOBY JUIS
MIOHMMAaHMsI CYITHOCTH HayYHON KapTUHBI MUPA, NIPEICTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHSI IPUPOJIBI, B3AMMOCBS3SX YEIOBEKa C IPUPOIHON Cpeno, O
pOJIM XMMHUU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[1I03HABATEJIbHBIE MOTUBBI, HAIIPABIICHHBIE HA ITOJIyYEHHUE HOBBIX 3HAHUM 110 XUMUH,
HEO0OXOUMBIE JIJIs1 O0BICHEHHS HAOJI01aeMbIX TIPOIECCOB U SIBICHUH, TTO3HABATEIILHOMN,
MH(OPMAIIMOHHON U YUTATENIbCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON
paboTHI C yUeOHBIMH TEKCTaMH, CITPABOYHOM JTUTEPATYPOH, JOCTYITHBIMU TEXHHYECKUMHU
cpeacTBaMu MHPOPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K 00YUEHUIO U MMO3HAHMIO, JTFOO03HATEIHFHOCTh, TOTOBHOCTD U CITOCOOHOCTH K
caM000pa30BaHuIO, TPOEKTHOM U UCCIIEIOBATENILCKON AeSITENbHOCTH, K OCO3HAHHOMY
BBIOOPY HaNpPaBIEHHOCTU U YPOBHSI 00y4YeHHUsI B ajbHEIIEM,;



4)(popmupoBaHUs KYJIbTYPbI 310POBbS:

OCO3HaHUE EHHOCTH ’KU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 3/10pOBBIN 00pa3 )KU3HU, OCO3HAHME [TOCIICCTBUI U HEIPUITUE BPEAHBIX IPUBBIUEK
(ymotpebiieHust aJIKOTO0JIs, HAPKOTUKOB, KYPEHHUs), HEOOXOAUMOCTH COOJTFOCHUS MTPABUIT
0€30MacHOCTH MPU OOPALICHUN C XUMHUUYECKIMH BEIIECTBAMH B OBITY U PEIbHON KU3HH;

5)Tpy10BOro BOCIUTAHUS :

MHTEpPEC K MPAKTUYECKOMY M3yUeHUIO0 Ipodeccuil 1 Tpya pa3inyHOro poja, yBaxeHHe K
TPYAY U pe3yibTaTaM TPYAOBOMH AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS
MpeIMETHBIX 3HAaHUM MO XMMHUU, OCO3HAHHBIN BHIOOP UHIMBUYaIbHOU TPACKTOPUHU
MIPOJOIDKEHHS 00pa30BaHUs C YUETOM JINYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEMH, yCIenHOoM MpodeccnoHaIbHOM 1eATebHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIallTHPOBATHCS B IPO(PECCHOHATBHOM cpe/ie;

6)3K0JI0OrHYecKOro BOCIIMTAHUS

9KOJIOTHUYECKH 1eeco00pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIECTBOBaHUSI, TOHUMAaHUE IIEHHOCTH 3JJ0POBOTO U OE30IaCHOTO 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3NYECKOMY M IICUXUYECKOMY 370POBbIO,
OCO3HaHHWE IICHHOCTHU COOJIFOICHUS TIPABHII OE30ITACHOTO TIOBEICHUS TIpH paboTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIIOJICH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTy4YaeMble MPU U3YUYCHUU XUMHUH, JUIA PEeLICHUs 3ajad,
CBSI3aHHBIX C OKPYXAIOIIEH TPUPOAHON CPENOM, ISl TOBBIIIECHUS YPOBHS YKOJOTHUYECKON
KYJIbTYpPbI, 0OCO3HAHUS TTI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM U MyTel uxX
peLIEeHHS TOCPEACTBOM METOJIOB XUMUH, SKOJIOTHYECKOTO MBILIJICHHS, YMEHUS
PYKOBOJICTBOBATHCS UM B IIO3HABATEIBHONW, KOMMYHUKATUBHOM U COLMATIbLHOM MPAKTUKE.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

B cocraBe MeTanpeIMeTHBIX Pe3yabTaTOB BBIACISAIOT 3HAYUMBIE I (POPMHUPOBAHUS
MHPOBO33PCHUS OOIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHSs, IPUHIIMII, THITOTE3a, (pakT, cucrema,
MPOIIECC, IKCIIEPUMEHT | JP.), KOTOPbIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeIMeTaxX M MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATHX MPEIMETOB (POPMHUPOBATH
MpeJICTaBJICHHE O IIEIOCTHON HAYyYHOU KapTHHE MUPA, U YHUBEPCAIbHbIE Y4eOHbIe IEHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHHKATUBHBIC, PETYJIATHBHBIC), KOTOPhIE 00CCIICUNBAIOT
(hopMUpOBaHNE TOTOBHOCTH K CAMOCTOSTEIbHOMY TIAHUPOBAHHUIO M OCYIIECTBICHUIO
y4eOHOU JIeATETLHOCTH.

IMo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE N1eHCTBHUS

Ba3oBble JJoruueckue aeiicTBUA:

YMEHHS UCIIOJIB30BaTh PUEMBI JIOTUYECKOTO MBIIUICHUS IIPY OCBOCHUH 3HAHUM: PACKPbIBATh
CMBICII XUMHNUYCCKHUX HOHS[TI/II\/II (BI)I)ICJ'IHTB ux xapaKTepHLIe HpI/I3HaKI/I, yCTaHaBJII/IBaTB

B3aUMOCBA3b C ApYTUMU HOHHTI/ISIMI/I), HCIIOJb30BAaTh MMOHATHA OJIA 00BACHEHHS OTACIBHBIX
CbaKTOB n SIBJIGHI/II;'I, BI)I6I/IpaTI) OCHOBAHUA U KPUTCPUH TJIA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX



BEIIIECTB U XUMUYECKHUX PEAKIIUH, YCTAaHABINBATh MPUINHHO-CIICCTBEHHBIE CBS3H MEXKTY
00BEKTaMHU MU3yUYCHHUSI, CTPOUTH JIOTUUCCKUE PACCYKACHUS (MHAYKTHUBHbBIC, ICTYKTHBHBIC, 11O
AHAJIOTHH), IEJIaTh BBIBOJbBI M 3aKIIOYCHUS;

YMEHHE ITPUMEHSITD B IIPOLIECCE MO3HAHMS MTOHATHS (IPEAMETHBIC U METAIPEIMETHBIC),
CHMBOJIMUECKHE (3HAKOBBIE) MOJICIIH, UCIIOJIb3yEeMbIE B XMMHUH, IPEOOPA30BBIBATH IIUPOKO
HNpUMEHSIEMbIC B XUMUU MOJICIIbHBIC IPE/ICTABICHHS — XUMUYECKHI 3HAK (CHMBOJ
AIIEMEHTA), XUMUYecKas popMysia U ypaBHCHUE XUMUYIECKOM PEAKI[H — PU PEILICHUN
yueOHO-1103HaBaTEIbHbIX 33/1a4, C yU€TOM 3TUX MOJEIbHBIX IPEJCTABICHUN BBIABIATD U
XapaKTepu30BaTh CYIIECTBEHHBIC IPU3HAKHA U3Y4aeMbIX 00BEKTOB — XUMHYECKHX BEIIECTB U
XUMHUYECKHUX PEaKLUil, BBISIBIATH O0IIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHbIE CBA3U
U IPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U ABJICHUSIX.

Ba3oBble nccienoBarelbcKue 1eHCTBUA.

YMCHHE UCITIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHUS, a4 TAKKC
B KQ4C€CTBEC OCHOBBI JJIA (bOpMI/IpOBaHI/ISI THIIOTE3bI 11O MPOBCPKE NPAaBUIIBHOCTU
BBICKAa3bIBACMbIX CYX(HCHHﬁ;

MPUOOPETEHUE ONBITA 10 IJIAHUPOBAHUIO, OPTAaHU3AIIUU M ITPOBEACHUIO YYCHHUYECKIX
HKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIIECCa, CAMOCTOSTEIBHO MPOTHO3UPOBATH
€ro pe3ynbTar, GOPMYIHPOBATH 0OOOIICHUS U BBIBOJIBI ITO PE3YJIbTaTaM IIPOBEICHHOTO
OIIBITA, KCCIICIOBAHUS, COCTABIIATh OTUET O MPOJICIIAHHON padoTe.

PabGora ¢ undopmanmei:

yMEHHUE BbIOMpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH MH(POPMALIUIO Pa3IMUHBIX BUJIOB U
(bopM Tpe/ICTaBICHNUS, TOTYYaeMYIO M3 pa3HbIX UICTOYHUKOB (HAY4YHO-TIOMYJISIpHAs
JUTEpaTypa XUMUYECKOTO COJCPIKAHUsI, CIIPABOYHBIE MTOCOOHS, pECypChl HHTEPHETA),
KPUTUYECKH OLIEHUBATh MPOTHUBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE NMPUMEHATh Pa3IMuHble METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(pOPMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX ISl BHIITOJIHEHUSI YUEOHBIX U MO3HABATEJIbHBIX
3aJ1a4 OIpeJIeJIEHHOI0 THIIA, TPUOOPETEHHE OMbITAa B 00JIACTH UCIIOIB30BAHUS
MH(}OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIa/IEHNE KYJIbTYPOH aKTUBHOTO
MCIOJIb30BAHUS PA3JIMUHBIX MIOMCKOBBIX CUCTEM, CAMOCTOSATEIBHO BBIOMPATh ONTUMANIBHYIO
(dbopMy npezacTaBiieHuss UHGOPMAIIMU U WIUTFOCTPUPOBATH PeIllaeMble 3a/1a4l HECTIOKHBIMU
cXeMaMH, AMarpaMMaMH, ApyruMu ¢popmamu rpauku 1 UX KOMOMHAITUSAMH;

YMCHHC UCIIOJIB30BATh U AHAJIU3UPOBATH B IIPOLIECCE yqe6H0171 u I/ICCJ'Ie,ZLOBaTeJ'IBCKOI‘/JI
JACATCIIBHOCTH I/IH(i)OpMaHI/II-O O BJIMAHWHA MPOMBINIJICHHOCTH, CCJILCKOI'O XO03siiCcTBa U
TPAHCIIOpTA Ha COCTOSIHUC Oprx(a}omeﬁ HpI/IpOI[HOI\/’I Cpcabl.

KomMyHuUKaTHBHBbIE YHHBepcaJlbHble Y4eOHbIe el CTBHA:
yMEHHUsI 33]1aBaTh BOIPOCHI (B X0/i¢ Auanora u (Mm) TUCKYCCHH) MO CYIIECTBY 00CYKaaeMoi

TCMBI, q)OpMYJII/IpOBaTB CBOU NPCIJIOKCHUA OTHOCHUTCIIBHO BBITIOJIHCHU A HpCHHO)KCHHOﬁ
3a4a4Hu,



YMEHHUSI IPEACTABIIATH MOJYYEHHBIE PE3YIIbTAThI [I03HABATEILHOM IEITEILHOCTH B YCTHBIX
IIMCBMCHHBIX TeKCTaX; JncJIaTb Hpe?)eHTaHI/IIO pe3y.HBTaTOB BBITIOJITHCHUA XUMHYCCKOI'O
SKCIIEPUMENTA (J1a00PaTOPHOTO OIIBITA, Ta00PaTOPHOM PabOTHI 110 HCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

YMEHHUSI Y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM [T03HABATEIIbHON U
HCCIIEIOBATENbCKOM IeATEeIbHOCTH MIPU PEIIEHUU BO3HUKAIOIIUX MMPOOJIEM Ha OCHOBE y4yeTa
OO0IIMX MHTEPECOB M COTTIACOBAHUS MO3ULIKH (00CYKICHHUS, 0OMCH MHEHUSIMH, MO3TOBBIC
LITYPMBbI, KOOPAUHALMS COBMECTHBIX JIEUCTBHI, ONIPENEICHNE KPUTEPUEB I10 OLICHKE
Ka4yeCTBa BBIIIOJHEHHON pabOoThI U 1. ).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBUS:

YMEHHE CaMOCTOSITEIFHO ONPEACIIATD LENU ASATEIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIHMPOBATH U ITPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIILHOCTD, BRIOMPAThH
Hauboee 3 pexTUBHBIE CIOCOOBI pelieHHs Y4eOHbIX U TO3HABaTeNbHBIX 3a/ad,
CaMOCTOATENIBHO COCTABJIATh WM KOPPEKTHUPOBATH IIPEIOKEHHBIN AJITOPUTM ACUCTBUI ITPU
BBITIOJTHEHUH 33/IaHUN C YUETOM MOJyYeHUS! HOBBIX 3HAHHUM 00 M3ydaeMbIX 0ObEKTaxX —
BEIIECTBAX M PEAKIIHX, OIICHUBATh COOTBETCTBUE TIOTYYCHHOTO Pe3yJIbTaTa 3asBICHHON
1[eJTH, YMEHHE HUCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPeAJiaraeéMble B YCIOBUU
3aJIaHHi.

IIpeanMeTHBIE pe3yabTAThI

B cocraBe npeaMeTHBIX Pe3yJIbTATOB IO OCBOCHUIO 00S3aTEIILHOTO CONEPKAHUS,
YCTaHOBIICHHOTO JJaHHOH (eaepanbHOil paboyeld mporpaMMoid, BBIICIISIOT: OCBOCHHBIE
00y4aroImMMUCs HaydHbIE 3HAHHS, YMEHUS U CIIOCOOBI NEMCTBUH, CrIeU(PHUECKUE IS
peaMeTHOM 001acTu «XUMHUs», BUIbI AEATEIBHOCTH MO MOJYYEHUIO0 HOBOT'O 3HAHHUS, €T
MHTEPIPETAINH, PEOOPA30BAHHUIO ¥ TPUMEHEHHIO B PA3IIMYHBIX YIEOHBIX U HOBBIX
CUTYyalUsX.

8-i1 kiace

K koHIy 00y4eHus B 8-M KJ1acce peIMEeTHBIE Pe3y/IbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUH:

e PaCKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TIOHATHIA: aTOM, MOJICKYJIa,
XMUMHYECKHUI JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOTHOPO/IHAS), BAJICHTHOCTD, OTHOCHTE/IbHASI AaTOMHAS
MOJICKYJISIpHAS Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHASI Macca, MaccoBast
JIOJISl XAMHUYECKOTO DJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00bEM, OKCHJI, KHCJIOTa,
OCHOBAHME, COJIb, JICKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCICHHS, XUMUYECKast
peakius, KiaccuuKaIus peakifii: peakiiui COSAMHEHUS, PEAKIIMU PA3JIOKCHHUS,
peaKIny 3aMEIEHUs, PeaKIni 00MEHa, 9K30- U SHIOTCPMUUECKUE PEaKIUH,
TETUIOBOM 3P PEKT peakiuu, SAPO aToMa, JIEKTPOHHBIN CIIOW aTOMa, aTOMHAas
opOuTaNb, PAINYC aTOMa, XUMUYECKas CBSA3b, MOJISIPHAst U HETOJISIpHAsT
KOBQJICHTHAs CBSA3b, HOHHASI CBSI3b, HOH, KATHOH, aHHOH, paCTBOP, MaccoBast 10JIst
BeriecTBa (MPOICHTHAS KOHIIEHTPAIHsI) B PaCTBOPE;



e WIIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U IPUMEHSATH 3TH
HOHSITHS TIPY OTIMCAHUU BELIECTB U UX TPEBPAICHHIA;

e HCIIOJIB30BAaTh XUMHYECKYIO CUMBOJIMKY JUISl COCTaBJICHUS (pOpMyIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

e OIpPEIENSATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHb
OKHCJICHUSI DJIEMEHTOB B OMHAPHBIX COCIIUHECHUSX, IPUHAIICKHOCTh BEIIECTB K
OIIpeIeTICHHOMY KJIacCy COeIMHEHNUH 1Mo (hopMyiaM, BU XUMHUYECKON CBS3H
(koBaJICHTHAsI ¥ MOHHAs) B HEOPTaHUUECKUX COCTUHCHHUSIX;

e packpbiBath cMbich [lepuoamueckoro 3akona /I.M1. MenaeneeBa: 1eMOHCTPHPOBATH
NOHUMAaHHE IEPUOANYCCKOM 3aBUCMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB OT UX
nosnoxxeHus B Ilepuoanueckoii cucteme, 3aKOHOB COXPaHEHHS MacChl BEIECTB,
HOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYSHHUsI, 3aKOHA ABOTaIpo;

e OIHKCHIBATh U XapaKTepH30BaTh Tabnnunyro hopmy Ileproandeckoii cucTeMsl
XMUMHUYECKUX 3JICMEHTOB: pa3JinyaTh MOHATHS «IJIaBHAs NoArpymmna (A-rpyrmna)» u
«no6ouHas noarpymmna (b-rpymma)y, Manbie U OOJbLINE IEPUO/IBI, COOTHOCHTh
0003Ha4eHMsI, KOTOpbIe UMeroTCs B Tabiuie «[leproanyeckas cucrema
XUMHUYECKHX 31eMeHToB JI.11. MenneneeBa» ¢ 4nCIOBBIMH XapaKTEPUCTUKAMH
CTPOCHHSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB | 3apsi sapa, 00IIee Yucio
AIIEKTPOHOB U PACIIPE/ICIICHHUE UX O JIEKTPOHHBIM CIIOSIM);

e KIACCU(PHUIUPOBATH XUMHUYCCKUE FJIEMEHTBI, HEOPraHMUCCKHE BEIECTBA,
XMMHYECKUE Peakiuu (0 YHCITy U COCTAaBY yYaCTBYIOIIHUX B PEAKIIUH BEILECTB, MO
TEIIIOBOMY P PEKTY);

e XapaKTepu3oBaTh (OMHCHIBATH) OOIIE XUMUICCKHE CBOMCTBA BELIECTB PA3IMYHBIX
KJIACCOB, MOATBEPK/asi OMMCAHUE IPUMEPAMH MOJICKYJISIPHBIX YPaBHCHUIN
COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIHA;

e IPOTHO3MPOBATh CBOMCTBA BELICCTB B 3aBUCMMOCTHU OT MX KAYECTBEHHOT'O COCTAaBA,
BO3MOXKHOCTH ITPOTEKAHHUSI XMMUYECKHX TPEBPAILICHUN B PA3JINYHBIX YCIOBUSIX;

e BBIYKCIISTH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa 0 (OpMYJIe COSAMHEHHS, MACCOBYIO
JIOJTIO BEIIIECTBA B PACTBOPE, IIPOBOIUTH PAcUeThl M0 YPABHEHUIO XUMHUYECKOI
peaKIuu;

e TPUMCHSATH OCHOBHBIC ONEPAI[H MBICIUTEIBHON ACATSILHOCTH — QaHAIN3 U CHHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATU3AIHIO, KITaCCH(PHUKAINIO, BBISBICHUE
NPUYMHHO-CJICJICTBEHHBIX CBSI3€H — JIJIsl U3YUCHHUS CBOMCTB BEIIECTB M XMMHUYECKUX
pEaKInii, eCTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOII0JICHNE, U3MEPEHNE,
MOJICTTMPOBaHKE, SKCIICPUMEHT (peasIbHBIN U MBICIICHHBII);

e CIIEZIOBATh MpaBHJIaM MOJIb30BAHHUS XUMUUECKOH MOCYI0N U 1a00paTOPHBIM
000py/IOBaHUEM, @ TAKKE MPaBHIaM OOpAIllEHHS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSMHU T10 BHITOJHEHUIO TAOOPATOPHBIX XMMHUYECKHX OMBITOB 110
HOJTYYCHHIO U COOMPaHHIO ra3000pa3HbIX BellecTB (BOAOpOIa U KUCIOPOa),
IPUTOTOBIICHHIO PACTBOPOB C ONPEAEICHHON MacCOBOM JI0JICH pacTBOPEHHOTO
BEIIIECTBA, IUTAHUPOBATH U TIPOBOIUTH XMMUYECKHE IKCIIEPUMEHTBI IO
pacno3HaBaHMIO PACTBOPOB LIETOYEH M KUCIOT C MOMOIIbIO HHANKATOPOB (JIaKMYC,
benondTanenH, METHIOPAHX U Ip.).

9-i1 ki1ace

K koHI1y 00y4yenus B 9-M kjacce mpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JTOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMEHHIA:



e PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUN: XUMHUUECKUN AJIEMEHT, aToM,
MOJIeKYJia, HOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCICHUS, XUMUYeCcKast
peaKius, XUMUYecKasi CBS3b, TEIJIOBOM A (EKT peakiiuy, MOJb, MOJIIPHBII 00beM,
pacTBOP, IAEKTPOIHUTHI, HEIJEKTPOIUTHI, SJCKTPOIUTUYECKAS AUCCOIUALIHS,
peakuyu HOHHOTO 0OMEHa, KaTalln3aTop, XUMHUYECKOE paBHOBECHE, 0OpaTUMBbIE U
HeoOpaTUMBbIE peaKlUU, OKUCIUTEIHHO-BOCCTAHOBUTENIBHbBIE PEAKIINY,
OKHCITUTEIh, BOCCTAHOBHUTEIb, OKHCICHHE U BOCCTAHOBIICHUE, AIJIOTPOIIHS,
amM(OTepHOCTh, XUMUYECKast CBs3b (KOBAJICHTHAs, HOHHAS, METATHYECCKAs),
KpPHUCTAJNTNYECKasl PEIIeTKa, KOPPO3Usl METAJIIOB, CIUIABbI, CKOPOCTh XUMHUYECKOM
peaxuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa,

e WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKHUX MOHSATHIA U IPUMEHATH 3TU
MOHSITHS IIPH OMMCAHUH BEILIECTB U X MPEBPAICHMUIA;

e HCIOJB30BATh XMMUYECKYIO0 CHMBOJIMKY JJISl COCTaBICHHS (DOPMYIT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIUH;

e ONPEACTATH BAJICHTHOCTh U CTEIICHb OKUCIICHHUSI XUMUYECKHIX 2JIEMEHTOB B
COEIMHEHUSX PA3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K OMPEICICHHOMY
KJIaCCy COCIMHEHUIT 10 (hopMyliaM, BUJI XUMUUECKON CBs3H (KOBaJICHTHAs!, HOHHAs,
METAIMYECKas) B HCOPraHUYECKUX COCAUHCHUSX, 3apsl HOHA 10 XUMHUYECKON
dopmyIte, XxapakTep cpenbl B BOJAHBIX PACTBOPaxX HEOPraHMUYECKUX COCAMHEHUH,
THUI KPUCTAJUTMUECKOHN PElIeTKH KOHKPETHOTO BEIIEeCTBa,

e packpsiBaTh cMbIch [lepuonnueckoro 3akona /.M. Menzaeneesa u
JEMOHCTPHUPOBATH €r0 MOHUMAHUE: OMUCHIBATh U XapaKTePU30BaTh TAOIMUHYIO
dopmy Ilepruoanaeckoil CHCTEMbI XUMHUECKUX AJIEMEHTOB: pa3IHyaTh MOHITHS
«rnaBHas noArpymnmna (A-rpymnmna)» u «nobounas noarpynma (b-rpymmna)y», mansie u
OoJIBIIINE IEPUO/IBI, COOTHOCHTH 0003HAYCHHS, KOTOPhIE UMEIOTCS B
NEePUOANYECKON TaluIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XMUMHYECKHUX 3JICMEHTOB (COCTaB U 3apsiz s/ipa, 00IIee YUCIIO MICKTPOHOB U
pacrpe/eseHe HX 10 JIEKTPOHHBIM CIIOSIM), O0BSICHATH OOII[e 3aKOHOMEPHOCTH B
W3MEHEHHU CBOWCTB 3JIEMEHTOB U MX COCAMHEHUH B Mpe/IesiaX MaJIbIX EPHUOJIOB U
TJIaBHBIX MOATPYII C YY€TOM CTPOCHHSI UX aTOMOB,

e KJIACCH(HMIIMPOBATH XUMHUECKUE FIEMEHTHI, HEOPTaHNYECKHE BEIIECTBA,
XMMHYECKHE peakiuu (10 YMCIy M COCTaBY YUACTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TerIoBoMy 3D (PEKTy, M0 U3MEHEHHUIO CTETICHEW OKHCIICHHUS] XUMUUECKIX
SIIEMEHTOB);

e XapakTepu3oBath (OMHCHIBATH) OOIIKE U CrICIIM(DUICCKUEC XMMUYECKIE CBONCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMMCAaHNE TPUMEpPaMH
MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYCCKIX PEAKITHIA;

e COCTaBJIATH YPAaBHEHHsI AJIEKTPOIUTUYECKON AUCCOLMAIIMM KUCIIOT, Ieo4Yei u
COJICH, TIOJTHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKkiiii HOHHOTO OOMEHa, YpaBHEHHSI
peakumii, MOATBEPKIAIOIIUX CYLIECTBOBAaHHE I€HETUUECKOM CBA3H MEXKIY
BEIIECTBAMH PA3INYHBIX KIIACCOB,;

e PpacKpbIBaTh CYHUTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OaJlaHCa ATHX PEaKIni;

e TIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3SMOXKHOCTU
MPOTEKAHUS XUMHUSCKUX TIPEBPAICHNN B PA3IMIHBIX YCIOBHUSX;

e BBIYUCIATH OTHOCUTEIHHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO JIeMEHTa 10 (hopMyJsie COeTMHEHHS, MAaCCOBYIO
JIOJTIO BEILIECTBA B PACTBOPE, IPOBOIUTH PACUEThI IO YPABHEHUIO XUMUYECKOH
pEaKInu;



TemarTnueckoe mIaHUPOBaHME

co0JIIoAaTh MpaBuiIa MOJIb30BAHUS XMMHYECKON MOCYI0H U 1TaOopaTOpHBIM

000pyI0BaHKEM, a TAKXKe MpaBUiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU TI0 BBIITOIHEHHIO JTa00PATOPHBIX XUMUYECKUX OIBITOB IO
HOJIYYCHHIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (AMMHAKa M YIIIEKHUCIIOTO ra3a);

IIPOBOAWTE pCAKIIUH, IMTOATBCPKAAIOIIUEC KauyeCTBECHHBIM COCTaB Pa3JIMIHBIX

BEIIIECTB. PACIIO3HABATH OIMBITHBIM ITyTEM XJIOPUI-, OpOMUJI-, HOIUA-, KapOoHAT-,
docdar-, cumkart-, cynbdar-, TMIAPOKCUA-HOHBI, KATHOHBI AMMOHHUS U HOHBI
M3YYEHHBIX METAJUIOB, PUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX

BEIIECTB;

IMPUMCHATH OCHOBHBIC OIICpaliu MBICTIUTEIIbHOM JACATCIBHOCTH — aHAJIM3 U CUHTC3,

cpaBHEHHE, 0000IICHHE, CHCTEMATH3AIIMIO, BBISIBICHHE IIPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JIJIs1 U3YYEHUS CBOVCTB BEILIECTB U XUMHUYECKUX PEAKIUI, ECTECTBEHHO-
Hay4HbIE METO/Ibl TTO3HAHUSI — HAOIIOACHUE, U3MEPEHUE, MOJICTTUPOBAHHE,
9KCHEPUMEHT (pealibHbIA U MBICJICHHBIH).

r
8- KJ1acc
KoumnuectBo yacos DJIEeKTPOHHbBIE
Ne | HaumeHoBaHue (dpoBbIe)
n/ | pasyieioB M TeM | Beer | Kontpoann | [IpakTuueck 06pazoBaTebHbIE
| HporpaMMBbI 0 ble paboTbl | He paboThI | pecypebt

Paznen 1.HepBOHa'—laJ’leLIe XUMHUYECCKHEC TTIOHATHUSA

XUMHS — Ba)KHAA

00J1acTh bubmunorexa PI'NC «Mos

€CTECTBO3HAHUS U mkosay — lesson.academy-
1.1 N 5 2

NPaKTHYECKON content.myschool.edu.ru/04/

JEATENBbHOCTH 08

YyeroBeKa

BemiecrBa u Xumns, 8 ximace, PITAOY
1.2 | xumMnyeckue 15 1 JITIO «Axamemust

peakuuu Munnpocsenienus Poccun»
Hroro mo pazneny 20

Pazgen 2. Baxueiimmne

NPEACTABUTEC/IN HCOPraHM4€CKMUX BEIIECTB

2.1

Bo3nyx.
Kucnopog.
IToustue 06
OKCHIaX

ONEKTPOHHBIN
o0pazoBaTenbHbBIN pecypc
«JlomarrHue 3aaHus.
OcHoBHOe o0111ee
oOpa3oBanue. XuMus», 8—9




kiace, AO «3maTenscTBo
"[IpocsemieHue"»
Bonopon. Tpenaxep «Obmako
2.2 | Iloustue o 8 1 3HaHuil»y. Xumud. 8 Kiacc,
KHCJIOTaX U COJISIX 000 «Duzukon JIad»
Bopa. PactBopsl.
2.3 | Ilousitue 00 5 1 1 <.>
OCHOBaHHUIX
OCHOBHBIE KJIaCCHI
2.4 | neoprannueckux |11 1 1 <..>
COeTUHEHUU
Hroro mo pazaeny 30

Pasnen 3. [lepuoanyeckuii 3axkon u Ilepuoguyeckasi cucteMa XUMHYECKUX 3JIeMEHTOB
JA.A. Menneneea. Ctpoenne aToMOB. XUMHYeCKas CBA3L. OKUCIUTEIBbHO-
BOCCTAHOBHMTEIbHbIE PEAKIUM

ITepuoanueckuit
3aKOH U
Ilepnonnueckas
31 |cueTema 7 <.>
XUMUYECKHUX
sneMmenToB ..
Menneneesa.
CrpoeHue aToMOB
Xumuueckas
CBSI3b.
3.2 | OxucnurensHO- 8 1 <..>
BOCCTAaHOBUTEJbH
bI€ pPEAKINHI
Hroro no pazaeny 15
IToBTOpEHME 3 <..>
OBIIEE
KOJIMYECTBO
YACOB I10 68 3 6
[TPOIT'PAMME
9-i1 K1ace
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HammenoBanue (undpoBbIe)
n/ | pasienoB M TeM | Beer Konrpoabn | TIpakTHYecK | ogpasoBaTeabHble
| TPOrpamMMbI 0 bie padoThl | Me paboThI pecypebl




Pa3gea 1.BemrecTBo ¥ XuMu4e

CKHE peaKkuuu

[ToBTOpEHUE N
yriryoJsieHue

Bbubmmnorexa ®I'UC «Mos
mkosay — lesson.academy-

1.1 | suammif OCHOBHEIX 1 content.myschool.edu.ru/04/
pa3zenoB Kypca 8 09
KJjlacca
OcCHOBHBIE Xumus, 9 knace, PI'AOY

1 o | 3aKoHOMEpHOCTH AIIO «Axanemus

" | xuMuYeckux MuHnpocBenieHus
peakuui Poccun»
DIIEKTPOHHBII

DIEKTPOITUTHYECK o0pazoBaTenbHbBIN pecypc
ast AUCCOITHALIHSL. «Jomairnue 3aganus.

1.3 | Xumuueckue 1 OcHoBHOE 00111Ee
peakIuu B obpasoBanue. Xumus», 89
pacTBopax kiace, AO «M3naTenscTBO

n n
IIpoceemenue"»

Hroro no pazneny

17

Pasznea 2.Hemera/uibl 4 UX COeIMHEHUS

2.1

Oouas
XapaKTEepUCTHKA
XUMHUYECKHX
anmemeHToB VIIIA-
TPYIIIBL
I'anorensr

Tpenaxep «O0naxo
sHauuity. Xumud. 9 Kiacc,
000 «Duzukon JIad»

2.2

Oomas
XapaKTepUCTHKA
XUMHYECKHUX
snemeHToB VIA-
rpynnsl. Cepa u ee
COCAUHEHHUS

2.3

Ob6mas
XapaKTepUCTHKA
XUMHAYECKHIX
3reMeHTOB VA-
rpymmsl. A30T,
dochop u ux
COCIIMHEHUS

2.4

OO0masa
XapaKTEePUCTHKA
XUMHNYCCKUX




a1eMeHTOB |V A-
IpyHIbl. YTIepon
Y KPEMHHH U UX
COCIMHEHUS

Hroro no pazaeny 25

Pasznea 3. Merasuibl 1 MX COCAMHEHU S

OO01ue cBOKMCTBA
METAJUIOB

3.1 4

Baxxneiine
3.2 | METaIIBL U UX 16 1
COCIIUHEHUS

Wroro mo pazneny 20

Pa3znen 4. Xumusi u oKpykamomias cpeaa

BemectBa u
4.1 | maTepuasl B 3
JKU3HU YeJI0BeKa

Wtoro mo pazneny 3

[ToBTOpeHue 3

OBILIEE

KOJIMYECTBO 68 4
YACOB I10

[TPOT'PAMME
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