PaGouas nporpamma no yuedHomy npeamerty «Xumus» s 8—9-x KjaccoB

IHosscHuTEABbHAA 3AIIHCKA

Pabouas mporpamma mo XMMHH Ha yPOBEHH OCHOBHOTO 00IIIEro 00pa3oBaHMs s
obyuaroruxcs 8-9-x kimaccoB MbOY «Cpennsis o6meo0pa3oBareapHas mkoiaa Ne 12y
pa3paboTaHa B COOTBETCTBHHU C TPSOOBAHHSIMH

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

o mnpuka3za Munnpocsemerus ot 31.05.2021 Ne 287 «O06 yrBepxaeHun
(denepaabHOro ToCyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaH/IapTa OCHOBHOTO
o011ero 00pa3zoBaHUAY,

o mnpukaza Munmnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBep:xaeHuu ¢eaepaibHOi
00pa3oBaTeNbHON MPOTPaMMbI OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3allK U OCYIIECTBIICHHS 00Pa30BATEIBHON NESTETLHOCTH 110 OCHOBHBIM
00111e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMam
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHusy»,

o Konnenuuu npenogaBanus yaeOHOTo mpeaMera «XuMus,

o KoHuenuuu 3K0i0ruyeckoro oopa3oBaHust B cucteMe oo1iero oopa3oBaHus;

e CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHHS U O0YYCHHUS, 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 00ECTIEUCHHIO
6e3omacHocTH U (M) O€3BPEAHOCTH TS YeoBeka (JaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUuTapHoro Bpaya ot 28.01.2021 Ne
2,

e yueOHOro MmjiaHa OCHOBHOI'O OOIIEro o0pa3oBaHMsl, yTBEPKICHHOTO IPUKA30M
MBOY «Cpennsis obmeodpazoBatenpHas mkona Ne 12y ot 31.08.2023 Ne 175
«O0 yTBepXk/1€HUN OCHOBHOM 00pa30BaTeIbHONM MPOrpaMMbl OCHOBHOTO OOIIEr0o
00pa3zoBaHUsY;

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

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE TPUOPUTETHI, CHOPMYIHPOBAHHbBIE B
¢benepanbHO paboyeil mporpaMMe BOCIIUTaHUS U B paboueit mporpamme BocnuTanus MbOY
«Cpemnsist obmeoopazoBareabHas mkoiga Ne 12y,

[IporpaMmMa o XuMuM Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBJIeHAa Ha OCHOBE
TpeOOBaHUil K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oopazoBanwusi, mpencraBieHHbIX B DI'OC 00O, a Takxe Ha OCHOBE (peaepaabHOI
paboueil mporpaMMbl BOCIIUTAHUS U C YU€TOM KOHIIETIIIMH ITPETo1aBaHus yueOHOro
npenMera «XuMHUs» B 00pa3oBaTeabHbIX opranuzanusx Poccuiickoit @enepariui.

[Iporpamma 1o XMMHH JTaeT MPEACTABICHHUE O LENAX, OOIIEH CTpaTeruu o0yJIeHUs,
BOCIIUTAHMSI U Pa3BUTHUS O0YUAIOIIUXCS CPEACTBAMU YUeOHOTO MPeIMETa, YCTaHABIMBACT
o0s13aTebHOE MPEIMETHOE CO/Iep KaHNe, IPETyCMaTPUBAET paclpeeieHne ero o Kiaccam
U CTPYKTYPUPOBAHUE MO pa3ziesiaM U TeEMaM IIPOrpaMMbl 110 XMMUH, ONPEIEIISIET



KOJIMYECTBEHHBIC M KAUYECTBEHHBIC XaPAKTEPUCTUKH COJICPIKAHUS, PEKOMECHIYEMYIO
MOCJIE0BATEIbHOCTh U3YUCHHS XUMHUH C YIE€TOM MEXKIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTHKH y4eOHOTO TPOIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaomunXCsl, ONPEIeIsieT
BO3MOXKHOCTH IPEMETA ISl peaii3aiui TpeOOBaHH K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbI Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, a TAKKE
TpeboBaHUH K pe3ysibTaTaM 00y4eHHs XMMHH Ha YPOBHE II€JIeH U3y4eHHs ITpeMeTa U
OCHOBHBIX BUJIOB YU4€OHO-TI03HABATEIBHOM JACATEILHOCTH 00YYAIOIIErocs 0 OCBOCHHIO
y4eOHOTr0 COIEPIKAHUS.

3HaHME XUMHUH CITY>KUT OCHOBOM JUIsl POPMHUPOBAHUS MUPOBO33PEHHS 00yUaIOIerocs, €ro
MPEJCTABICHUNA O MAaTepUAILHOM €MHCTBE MUPA, BXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE
XUMHEH MpeICcTaBIeHHs O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00 SBOJIIOIMH BEILIECTB B
IIPUPOJIE, O MYTSX pelIeHus II00anbHbIX IPOOIEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA —
CBIPBEBOM, SHEPTETUUECKOH, MUILIEBOI 1 SKOJIOTHYECKOM O6e30macHoCTH, TpodiieM
3/IpaBOOXpaHEHUS.

N3yuenune xumuu:

e CIIOCOOCTBYET pean3aiuy BO3MOXHOCTEH Il CAMOPA3BUTHUS M (POPMUPOBAHHSI
KYJBTYPHI JINYHOCTH, €€ 001Iei 1 (yHKIMOHAIBHON rPaMOTHOCTH,;

e BHOCHT BKJIaJl B (GOPMUPOBAHHE MBIILICHHUS U TBOPUECKUX CIIOCOOHOCTEH
00yJaronuxcsi, HABLIKOB UX CAMOCTOSTEILHON Y4eOHOU IeATeTbHOCTH,
IKCIEPUMEHTAIBHBIX U HCCIICIOBATEIIBCKUX YMEHHM, HEOOXOIUMBIX KaK B
MIOBCEHEBHOM JKU3HU, TaK M B MPO(HECCHOHAILHON AESATEIbHOCTH,

e 3HAKOMHT CO CIICIU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBACT OCHOBBI LIEJIOCTHOTO
B3IV Aa Ha CAMHCTBO MPUPOJbI U YCTIOBCKA, ABJIACTCA OTBECTCTBCHHBIM 3TAallOM B
(GbOpMUPOBAHUN €CTECTBEHHO-HAYYHON T'PAMOTHOCTH 00YyYaroIIMXCS;

e crmocoOcTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYIHBIM
3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIA]l B DKOJIOTUUYECKOE
o0pa3oBaHue 00yUYarOIIUXCA.

Z[aHHLIe HaIlrpaBJICHUA B O6y‘leHI/II/I XUMHH 00€CTICUMBAIOTCS CHGI.[PI(i)HKOfI COACPIKAHUA
y‘l€6HOFO npeamMeTa, KOTOpBIfI ABJIICTCA NCAArOrM4CCKy a1aliTUpOBAHHBIM OTPAXKCHUCM
0a3oBoit HAayYKH XUMHHU HA ONPECACICHHOM 3TallC €€ PA3BUTUA.

Kpr XUMHHU Ha YPOBHE OCHOBHOT'O 06mero 06p2130BaHI/I}I OPHUCHTHPOBAH Ha OCBOCHUC
O6y‘laI-OIIII/IMI/IC$[ CHUCTCMBI IIEPBOHAYATIbHBIX MMOHSATHUH XHUMHUH, OCHOB HCOpFaHquCKOﬁ XUMHUHU
1 HCKOTOPBIX OTACIIBHBIX 3HAYUMBIX MOHSATHH OpraHquCKOﬁ XUMHU.

CrpykTypa colepkaHust IpOrpaMMbl 10 XUMUH c(hOPMUpPOBAHA HA OCHOBE CUCTEMHOI'0
noaxoja k ee uzyuenuto. CojaeprkaHue CKIaAbIBAETCS U3 CUCTEMbI IOHATUN O XUMHUYECKOM
3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHH 0 XUMHUYeCKOH peakuuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpraHHU30BaHbI [0 MPUHIUITY NOCIEA0BATEIHHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

e ATOMHO-MOJICKYJIIPHOTO YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMSI,

° HepI/IO,Z[I/I‘lCCKOFO 3aKOHa I[I/I MeH;[eneeBa KaK OCHOBHOTI'O 3aKOHAa XUMUH,

* YUYCHHUA O CTPOCHHU aTOMa U XHUMHYIECKOM CBsI3H,

° Hpe,Z[CTaBJ'IeHI/Iﬁ 00 BHGKTPOHHTHQCCKOIZ Aucconuanuu BEUICCTB B paCTBOpaAX.



Teopernyeckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE DMITUPUYECKHU MTOIYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCA MOCIEI0BATENBHO OT OAHOTO YPOBHS K JIpyromy,
BBIMONHSASA (QYHKIUU OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOWCTB, CTPOSHHSI U BO3MOXXHOCTEH
MIPAKTHUYECKOr0 IIPUMEHEHHUS U MOJIYy4YEHUs U3y4aeMbIX BELICCTB.

OcBoeHue MporpaMMBbl 10 XUMHUHU CITOCOOCTBYET (POPMUPOBAHUIO NMPEACTABICHUS O
XUMHUYECKON COCTABJISIIOLIEN HAYYHON KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOU IPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HaHUIO U METOJaM MO3HaHuA B Hayke. M3yueHue
XMMHUU TIPOUCXONT C MPUBIICUCHUEM 3HAHUN U3 paHee U3YUYCHHBIX YUCOHBIX IPEIMETOB!
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccel» u «Pu3uKa. 7 Kjaacc.

[Tpu n3yueHNn XMMHUU TPOUCXOIUT (POPMUPOBAHHME 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00J1IaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKON JAEATEIbHOCTH YeJI0BEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYpHI. 3aaua y4eOHOI o IpeIMeTa COCTOUT B
(bopMHPOBAaHUN CHCTEMbl XMMUYECKHUX 3HAHUN — BaKHEUIINX (PaKTOB, HOHATHH, 3aKOHOB U
TEOPETHUYECKUX MOJOKEHUM, TOCTYIMHBIX 0000IIEHN MUPOBO33PEHUECKOT0 XapaKkTepa,
A3bIKa HAYKH, B IPHOOIIEHUH K HAyYHBIM METOJIaM IMO3HAHMSI IPU N3YYEHUH BELECTB U
XUMHUYECKUX PeaKluid, B (OPMUPOBAHUM U PA3BUTUH MO3HABATEIbHBIX YMEHUN U UX
IIPUMEHEHUH B y4eOHO-II03HABATEIbHOM U y4eOHO-UCCIIe10BaTEIbCKON AEATEIbHOCTH,
OCBOCHHU TPaBUJI OE30MAaCHOT0 OOpAIIeHHs C BEIIECTBAMH B ITOBCEITHEBHON KHU3HH.

[Ipu u3yyeHnr XMMUU Ha YpOBHE OCHOBHOT'O 00I11ero 00pa30BaHUs Ba)KHOE 3HAUCHUE
puoOpenu Takue e, Kak:

(dbopMHpOBaHNE MHTEIUIEKTYaTbHO PAa3BUTOM JMYHOCTH, TOTOBOH K
camM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

e HaIpaBJIEHHOCTb OOyYEHHsI Ha CHCTEMaTHYecKoe MPUOOIIEeHNEe 00yJaroIMXCs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIIbHOCTH, HAyYHBIM METO/1aM MTO3HAHUS,
(bOopMHPYIOLTMM MOTHUBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMHH;

e obecrieueHue yciaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIIUMUCS OTBITA
pa3sHOOOpa3HOM eATENILHOCTH, MO3HAHUS U CAMOIIO3HAHMSI, KJIFOUEBbIX HABBIKOB
(kTFOUEBBIX KOMITETCHIIHIT), UMEIOIIMX YHHBEPCATBHOE 3HAUCHHE JIJISl Pa3IHUHBIX
BUJIOB JIEATENBHOCTH,

e (dopmupoBanue o0IIeH GYHKITMOHATHFHON M €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B
TOM YHCJIe YMEHUH OOBSCHATH U OLICHUBATH SIBIICHHS OKPY>KAIOLIET0 MUPA,
UCIIOJIb3YS 3HAHUS U OIIBIT, OJIyYE€HHBIE TPU U3yYEHUU XUMUH, IPUMEHSATh UX MIPU
peleHny IpobJIeM B MOBCEAHEBHOM KU3HU U TPYLOBOU AEATENbHOCTH,;

e (opMupoBaHUE y 00YHAIOIINUXCS TYMAaHUCTUYECKHUX OTHOILIEHUHN, TOHUMaHUs
[EHHOCTH XMMUYECKHUX 3HAHUN JJIs1 BBIPAOOTKH IKOJIOTHYECKH 11e51eco00pa3Horo
MOBE/ICHUA B OBITY U TPYJOBOH AESITEILHOCTU B LEJSIX COXPAHEHUS CBOETO
3/10pPOBbS U OKPYKAIOIIEH PUPOJHON CpEbI;

e pa3BHUTHE MOTHUBAIMHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO 1

CaMOBOCIIUTaHHUIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPO(UIIS U HANPABIECHHOCTH JajbHEHNIIEro

o0yueHusl.

OOr1iee YKcI0 YacoB, OTBEJCHHBIX JUIS H3YYEHHS XMMHUH Ha YPOBHE OCHOBHOTO 00IIEro
obpa3zoBanwusi, coctaBisier 136 yacoB: B 8-M kiacce — 68 yacos (2 vaca B Henelnio), B 9-m
kiacce — 68 vacoB (2 yaca B HEZIEIO).



Jlnist peasiv3aluy MporpaMMbl UCTIONB3YIOTCS YIeOHUKH, TOMYIEHHBIE K HCIIOJIb30BAaHHIO
[IPH peaIr3alii UMEIONUX TOCYIapCTBCHHYIO aKKPEIUTAIIMI0 00pa30BaTE/IbHBIX MPOrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPETHETO O0IIero 00pa3oBaHUs OpraHU3aIUsIMHU,
OCYIIECTBISIONIMMU 00Pa30BaTEeIIbHYIO ACATEIBHOCTD, IPUKa30M MHHITPOCBEILICHHS OT
21.09.2022 Ne 858:

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

e Xumus, 9 kinace/ 'adbpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«M3natenscTBO "[IpocBemnienue»,

o <. >

BHGKTPOHHBIG 06p330BaTeJ'IBHBI€ PECYPCHI, JOMMYIICHHBIC K MCIIOJIB30BAHUIO IIPpH pCaln3aluu
HMCIOIUX I'OCYJAPCTBCHHYIO AKKPCAUTALIUIO 06p330BaT€JIBHBIX nporpamMm Ha4aJIbHOI'O

00111ero, OCHOBHOT'O OOIIIETO, CpeIHero 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

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

e Xumus, 9 xnacc, PI'TAOY JI10 «Axanemuss Munnpocemenust Poccuny,

e DIeKTpOoHHBIN 00pa3oBaTeNbHEIN pecypc «JloMamaue 3aaanus. OcCHOBHOE o01iee
obpazoBanue. Xumusn», 8-9 kiacc, AO «M3narensctBo "lIpocBemenue'»;

o Tpenaxep «Obnaxo 3anuit». Xumus. 8 kinacc, OO0 «DPuzukon Jlady;

s <,.>.

Conep:xxanue yueOHOro nmpeamMera

LV )
8-1 KJ1acce
HepBOHa‘laﬂbele XUMHNYECKHUE NMMOHATUA

[Ipenmer xumun. Ponb XuMHUM B KU3HU YenoBeKa. XUMHUsI B CUCTEME HayK. Tela u BEmecTBa.
dusnyueckue CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHue BemecT. [lonaTre o meromax
Mmo3HaHus B XuMuu. YucTele BemecTBa U cmecu. CocoObl pa3/ieieHus cMecei.

ATOMBI 1 MOJIEKYJIBl. XUMUYECKHUE 2TIEMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie
U CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHHE.

Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENBHAS aTOMHasl Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca.
MaccoBas 10511 XUMHYECKOTO 3JIEMEHTA B COCTMHEHUH.

KonuuectBo BemectBa. Moib. Mosnsipaast Mmacca. B3auMocCBsI3b KOJIMYECTBA, MACChI M YKCTa
CTPYKTYPHBIX €UHUII BelecTBa. PacueTsl mo opmynaM XUMHYECKUX COSTMHEHHH.

OU3NYECKUE U XUMUYECKHUE SABICHU. XUMHAYECKasl peakys U €€ MPU3HaKku. 3aKOH
COXPaHEHUS MACChI BEUIECTB. XUMHUUYECKUE ypaBHEeHUs. Kinaccudukarus XuMHUIECKuX
peakiuii (COeTMHEHHS, Pa3JIOKEHHS, 3aMEIIeHHUs, 0OMEHa).



XuMHYeCKH IKCIIEPHUMEHT:

3HAKOMCTBO C XUMHUYECKOW MOCYAO0H, IpaBUIIaMHU pa0OTHI B TA0OPATOPUH U IPHEMAMH
oOpariieHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM, H3yYEHUE U ONTUCaHHe (PU3NUECKIX CBONCTB
00pa3ioB HEOPraHWMYECKUX BEIIECTB, HAOOACHNE (pU3nUecKuX (IUIaBJICHUE BOCKA, TassHUE
JbJIa, PACTHPAHUE caXxapa B CTYIKE, KUIIEHHE U KOHICHCAIHS BOJIbI) M XUMHUYECKHUX (TOpEHHE
CBCUH, MPOKATMUBAHUE MEIHOM MTPOBOJIOKH, B3aUMO/ICHCTBHE MeJla ¢ KUCIIOTOW) SIBJICHUH,
HAOJIO/ICHUE W ONTUCAHUE MTPU3HAKOB MPOTEKAHMS XUMHUUECKUX peakiuil (pa3aoxeHue
caxapa, B3aUMOJCHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi, pa3inokeHue ruIpoKcuIa
menu (1) mpu HarpeBaHuu, B3auMOICHCTBHE Kene3a ¢ pacTBopoM coiu Meau (1), nzyuenue
CIIOCO0O0B pa3eNieHus] CMECEi: ¢ TOMOIIbIO MarHuTa, GUIBTPOBAHKE, BHITIAPUBAHUE,
JTUCTUIUISLMS, XpoMaTorpadusi, mpoBeieHue OYNUCTKU MOBAPEHHON COJM, HAOIIOACHHUE U
OMHCaHUE Pe3yJbTATOB MIPOBEACHHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MaCCHhl,
CO37IaHue MojIeieit MOJIeKyIT (IIapOCTePIKHEBBIX).

Ba:xnelimmue NMpeaACTABUTEIN HEOPTraHUYECKHUX BE€IICCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — 35eMEHT U TPOCTOE BELECTBO.
HaxoxieHue Kuciopoaa B mpupo/ie, Gu3Hueckue 1 XUMUYECKHE CBOMCTBA (peakiinu
ropenus). Oxcupl. [Ipumenenune kuciaopoaa. CriocoObl TOTyueHHs KUCIOPOAa B
naboparopuu U IpOMBIIUIEHHOCTH. KpyroBopot kucnopoaa B npupoae. O30H —
AJJIOTPOIIHAS MOAU(UKALINS KUCIOPOa.

TemnoBoii 3¢ ekt XuMUIecKoi peakiiy, TEPMOXUMHUECKUE YPAaBHEHHUS, DK30- U
SHAOTEPMUYECKUE PEeaKIMK. TOMINBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, yCUIICHHUE
napHUKOBOro 3¢ dekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopon — anemeHT u npocrtoe BemiectBo. HaxoxxaeHre Boiopoia B pupoie, pusnueckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHus. KucnoTs! u comnu.

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

dusnyeckue cBorcTBa BOAbI. Bona kak pactsopureins. PactBopel. Hacklimenssie u
HEHACBIIIEHHbIE paCTBOPHI. PacTBOpMMOCTH BEIECTB B BoJe. MaccoBas 0Jisl BEIIECTBA B
pactBope. XUMHUECKHE CBOMCTBA BOJbl. OCHOBaHMS. Pollb pacTBOPOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BojibI B ipupoie. 3arps3HeHre IPpUPOAHBIX BoA. OXpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heoprannyeckux coeaunenuit. Oxcuapl. Knaccupukanus okcuaos:
cosieoOpasymomire (OCHOBHbBIC, KUCIOTHBIE, aM(QOTEPHBIE) M HECOJIC00pa3yolIHe.
Howmenknarypa okcnioB. @u3nueckue U XUMUYECKHE CBOMCTBA OKCH0B. [lonyuenue
OKCHJIOB.

OcHoBanust. Knaccugukaiius 0oCHOBaHUHN: MIEIOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @U3n4eCKue U XUMUYECKHE CBOMCTBA OCHOBaHM. [lonyuenune
OCHOBaHUIA.

Kucnotel. Knaccuduxanus kucnot. Homenknatypa kucnot. @uznyeckue 1 XUMUYECKUe
cBorictBa Kucnot. Psag akruBHoctu metaiioB H.H. bekerosa. [lonyyenne Kucior.



Comu. Homenknarypa coneil. @usnueckue u XuMAUYECKue cBoicTBa coiiel. [lomyuenue
coJei.

['eneTnueckas cBsI3b MEXKYy KJIacCaMU HEOPTraHUYECKUX COCAUHEHMIM.
XuMHYeCKHH IKCIIEPUMEHT:

KayeCTBEHHOE OIPE/ICIIEHUE CO/ICPIKaHMsI KHCIIOpO/ia B BO3/yXe, OJIy4YeHne, coOupaHue,
pacrno3HaBaHHe U U3YUYECHHE CBOICTB KUCIOPOa, HA0II0IeHHEe B3aUMOACHCTBUS BEILIECTB C
KHCJIOPOJIOM H YCJIOBHSI BOSHHKHOBECHUS M TIPEKpaIieH s ropeHus (Iokapa), 03HaKOMJICHHE
¢ o0pa3iamMu OKCHUJIOB U OTMMCAHKUE UX CBOMCTB, MOJy4YeHHEe, cOOMpaHue, paclo3HaBaHUE U
M3yUYeHHE CBOMCTB BOIOpo/ia (ropeHue), B3auMoIeCTBIE Bogopoaa ¢ okcuaom meau (1)
(BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00PA3I0B BELICCTR
KOJIM4ecTBOM 1 MOJIb, Hccle10BaHuEe OCOOEHHOCTEN pacTBOPEHUS BEIIECTB C Pa3InYHON
PacTBOPUMOCTHIO, IPUTOTOBIIEHUE PACTBOPOB C OMPEICTICHHON MaccoBOil 1oiei
PacTBOPEHHOT'O BELIECTBA, B3aUMOICHCTBHE BOIBI C METAJUIAMH (HATPHEM M KaJIbLIUEM)
(BO3MOHO HCIIOJIb30BAHNE BUCOMATEPHAIIOB), HCCIIEIOBAHUE 00Pa3II0B HEOPraHUIECKUX
BCIICCTB PAa3JIMYHBIX KJIACCOB, H3.6JIIOI{6HI/IG HN3MCHCHUA OKPACKH MHAUKATOPOB B paCTBOpax
KHCJIOT U IIe04el, u3ydeHue B3aumMoeicteus okcuaa meau (1) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT C METAJUIAMH, PEAKLIIM HEUTPaIU3alliHy, [TOIy4YEeHUE HEPACTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OHOIO METaJlIa IPYTHUM M3 PacTBOPA COJIU, pEUICHHE
OKCIICPUMCHTAJIbHBIX 3a/a4 110 TEME «Bakuelmme Ki1acchl HCOPTraHN4YCCKUX COG[II/IHCHI/If/'I».

IMepuonuyeckuii 3axkon u [lepuoguyeckas cucrema Xummueckux 3jaemenTon 1. 1.
MenpeneeBa. Ctpoenue aToMoB. XuMu4eckasi cBsi3b. OKHUCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIE PEAKIUM

IlepBble MOMBITKY KJIACCH(PHUKAIIMNA XUMUYECKUX 31eMeHTOB. [IoHsATHE 0 rpynmax cXoJHbIX
3JIeMEHTOB (LIET0YHBIC M IETOYHO3EMENbHBIC METAILIbI, TATOTeHbI, HHEPTHBIC Ta3bl).
DeMeHTBl, KOTOpble 00pa3yroT aM(OTepHbIE OKCUIIBI U THAPOKCU/IBL.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX dJIeMeHTOB [I.1.
Menpeneena. Koporkonepuonas u anmuHHonepuoHas popmel [leproauueckoi cuctemsl
xumuyeckux semeHToB .M. Menaeneesa. [lepuoael u rpymnmsl. @U3nyeckuii CMbICIT
MIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crtpoenune atoMoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHHe 3NIeKTPOHHBIX
o0oJtouek aromoB mepBbix 20 xumudeckux 3neMeHToB [leproaudeckoii cucremsr J[. 1.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO JIEMEHTA IO €T0 MOJIOKECHUIO B
[Tepuonnueckoii cucreme .M. Menaeneena.

3aKOHOMepHOCTI/I HN3MCHCHUA paJuyCa aTOMOB XUMHUYCCKUX SJICMCHTOB, METAJTINIMYCCKUX U
HEMETaJNINYECKUX CBONCTB MO rpymnmnaM 1 nepuogam.

3nauenue Ilepuonnueckoro 3akoHa u [lepuoaudeckoi CUCTEMBI XMMUUYECKUX 2JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[.M1. MeHaeneeB — y4eHsIl U IpaKJaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsIpHAS U HETIOJISIPHAS) CBSI3b.
DNEeKTPOOTPUIIATETFHOCTh XUMHUYECKUX 3JIEMEHTOB. lloHHAas CBS3B.



Crenenb okuciieHus. OKUCIUTEIIFHO-BOCCTAHOBUTCIIHHEIC PCaKuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJIeHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

XuMHUYeCKUI IKCIIEPUMEHT

n3yueHre o0pas3IoB BEIIECTB METAIIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THAPOKCH 1A IIMHKA
C paCTBOpaMU KHCJIOT U ILIEJI0YEH, IPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIUX IPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBHUTEIBHBIX PEaKLUil (TOpeHUE, PEaKLIUK Pa3JIOKCHUS, COSAMHEHHUS).

Me)KHpeL[MeTHLIe CBSA3H

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPHU N3YUYEHUH XUMHUHU B 8-M KIJIacce OCYIIECTBIISIETCS
gyepe3 MCI0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX ITOHITUM, TaK U MOHATHH,
SIBJISIFOLUXCS] CACTEMHBIMM JUUISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

O61une €CTCCTBCHHO-HAYYHbIC IIOHATHS. Hay‘IHHﬁ (I)aKT, I'AIoTe3a, TCOpHs, 3aKOH, aHAJI3,
CHHTC3, KJIaCCI/I(l)I/IKaIII/IFI, NEpUOANIHOCTD, H3.6JIIOI[€HI/I€, SKCIICPUMCHT, MOACIIUPOBAHUC,
HU3MCPCHUEC, MOJCIIb, ABJICHUC.

®dusnka: MaTepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIbI,
PaIMOAaKTUBHOCTH, MOJICKYJIa, SJICKTPHUSCKUIN 3apsifl, BEMIECTBO, TEJIO, 00hEM, arperaTrHoe
COCTOSIHHE BEILIECTBA, ra3, (PU3MUEeCKHE BeIUYMHBI, SAUHHUIIBI H3MEPEHHS, KOCMOC, TTAHETHI,
3Be3abl, ComHile.

buonorus: potocunres, npixanue, ouocdepa.

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

O0-; KkJace
BellleCTBO U XUMHNYECKada peaKm/m

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX dieMeHToB 1. 1.
MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIus, KAIbIUA U UX COCIMHEHUN B COOTBETCTBUH C
MOJIO’KEHUEM 2JIEMEHTOB B [leproinueckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CTpOCHI/IC BCIIECTBA. BUJbI XHUMHYECKOM CBSA3U. THIIBI KpUCTATNIMYCCKUX PCIICTOK,
3aBHCHMOCTH CBOMCTB BCIICCTBA OT TUIIA KpI/ICTaJ'IJ'II/IIIeCKOI\/’I PEIICTKHU U BUA XHUMHYECKOM
CBA3U.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUECKHE CBOMCTBA
BEILECTB, OTHOCSIIMUXCA K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCAVMHEHUH, TeHETUYECKast
CBA3b HEOPTraHNYECKHUX BEIECTB.

Krnaccudukarus XUMHYECKUX PEaKIfid 10 pa3InIHbIM pu3HaKaMm (10 YUCITy U COCTaBY
YYaCTBYIOIIMX B PEaKI[MH BEUIECTB, 110 TEII0BOMY 3((eKTy, Mo U3MEHEHHIO cTeNneHen



OKHCJICHHUA XUMHUYCCKUX 3JICMCHTOB, I10 06paTI/IMOCTI/I, o y4aCTHuro KaTanmaTopa). DK30- U
OSHAOTEPMHUYCCKUC pCAKIIUH, TCPMOXUMHUYECCKNEC YPAaBHCHUA.

[TonsiTre o ckopocTu XUMHUECKO# peakuuu. [ToHsTre 06 00paTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsTHe 0 roMOreHHBIX U FeTepPOreHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xumuueckom paBHOBecuu. DaKkTOPbI, BIUSIONINE HA CKOPOCTD
XUMHUYECKON PEAKIIUU U TOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknuu, SHGKTPOHHBIP'I 0aJIaHC OKHUCIIMTEIBHO-
BOCCTaHOBUTEIBbHOM pCaKkuuu. CocraBicHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ C UCIIOJIB30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca.

Teopm{ SHGKTpOHHTquCKOﬁ Jucconnuanuu. BHCKTpOJ'II/ITBI N HEBJICKTPOJINTHI. KaTI/IOHBI,
aHHUOHBI. MeXaHu3M Aucconranyvu BEIICCTB C pa3JIMUHbIMU BUJAAMU XHUMHUYECKOM CBSI3H.
CreneHb AUCConralu. CuibHbIe U c1a0bIe QJICKTPOJIUTEI.

Peakiiun noHHOro o6MeHa. Y CioBUS IPOTEKAaHUS peakii HOHHOro 0OMeHa, MOJIHbIE U
COKpalCHHbIE HOHHbIE YpaBHEHUsI peakuuil. CBOICTBa KUCIIOT, OCHOBAaHHUM U COJIEH B CBETE
IPEJCTAaBICHUN 00 IEKTPOIUTHUECKON qucconnanuy. KauecTBeHHbIE peakiui Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

XuMHUYeCKUI IKCIIEPUMEHT

O3HAKOMIICHHE C MOJICIISIMU KPHCTAJUTHUECKUX PEIICTOK HEOPraHMYECKUX BEIIECTB —
METaJIJIOB ¥ HEeMETaJUIOB (rpadura U aiMasa), CII0KHBIX BEIIECTB (XJI0pUIa HATPHS),
HCCIIEIOBAHKIE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKLUK OT BO3/ACHCTBHS pa3In4HbIX
(bakTOpOB, UCCIIeTOBAHIE IEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, Ipoliecca
JMCCOLMAIINY KUCIIOT, IIeNI0o4ei U coleil (BO3MOKHO MCIOJIb30BaHHUE BUICOMATEPHUATIOB),
MPOBEJICHUE OTBITOB, MILTFOCTPUPYIOIIUX MPU3HAKH MTPOTEKAHKS PEAKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIICICHUE Ta3a, 00pa30BaHUE BOJIBI), ONBITOB, HILUTFOCTPUPYIOLINAX
MPUMEPBI OKUCITUTEIPHO-BOCCTAHOBHUTEIILHBIX PEAKIUi (TOpEHUE, PEaKI[H PA3TI0KECHUS,
COCIMHEHMS), pacliO3HaBaHHE HEOPTAaHUYECKHUX BEIECTB C IIOMOIIbI0 KaUeCTBEHHBIX
peakiuii Ha HOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4.

HeMeTanasl M MX cOeTHHEHHS

OO61mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIEC CTEIICHH
okucneHus. CtpoeHue U GU3NUEeCKUe CBOMCTBA MIPOCTHIX BEMIECTB — FAJIOTEHOB. XUMUYECKUE
CBOWCTBA Ha IpuMepe XJiopa (B3auMoJIeiCTBHE C MEeTaJJIaMU, HEMETAJUIAMH, IIIETI0YaMH).
XmopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHUE CBOMCTBA, MOTydeHUE, TPUMEHEHHE.
JleiicTBUE XJI0pa U XJIOPOBOAOPO/Ia HA OpTraHu3M YelloBeKa. BaxkHeilre Xaopuasl 1 UxX
HaxO0’KJICHHUE B MPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHue U pu3nvecKrue CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U cepbl. AJUIOTPONHbIE MOIU(UKAIIMY KHCIOPO/Ia U cepbl. XUMUYECKHE CBOWCTBA
cepbl. CepoBOIOPO/I, CTpOCHHE, PU3NUECKHE U XUMHUYEeCcKHe cBOMcTBAa. OKCHIBI CEphl KaK
MIPeICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCIO0Ta, PU3NYEeCcKre U XUMHUUECKHUE CBOMCTBA
(oOmme kak mpeacTaBUTENs Kiacca KHCIOT U crieriuduieckue). XuMHYECKHE PeaKivy,
JIeKAaIMe B OCHOBE MPOMBIIIEHHOTO cI1oco0a MoyuyeHus: cepHoil KucnoTsl. [lpumenenune



cepHOil KucIOoThl. CoM CepHOM KUCIOTHI, KAUECTBEHHAS PeaKlus Ha Cyab(aT-HOH.
Haxoxxzenue cepel U ee coeAMHEHUH B IPUPOJe. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
Cpelbl COSAMHEHUSME cepbl (KUCIOTHBIC JOXK/IH, 3arPSI3HEHUE BO3yXa U BOJIOEMOB),
CHOCOOBI €ro MpeA0TBPAaIlCHUS.

O6mas xapakrepucTuka 3aeMeHToB VA-rpyribl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIIEHUS. A30T, paclpoCTpaHEHHUE B IPUpPOe, PU3NIECKUE U
XxuMmHuueckue cBoiictBa. KpyroBopot a3ora B mpuposie. AMMHaK, ero puandeckue u
XMMUYECKHE CBOWMCTBA, MoJlyuyeHue U mpuMeHenue. Coiau aMMOHUs, UX (pu3nyecKue u
XUMHUYECKHE CBOICTBa, puMeHeHne. KauecTBeHHast peakiiys Ha MOHbI aMMOHUS. A30THas
KHCJIOTA, ee MoJydeHue, (PU3NUECKIe U XUMUYIECKUE CBOMCTBA (00MIHe KaK MPEeICTaBUTENs
KJ1acca KUCIIOT U crierrduueckue). Mcronb30BaHue HUTPATOB M COJICH aMMOHUS B KAYeCTBE
MUHEPAIbHBIX YA0OpeHH. XUMHUECKOE 3arpsi3HEHNE OKPY)KAIOIIEH CpeIbl COSTMHEHUIMHU
a3oTa (KUCIOTHBIE TOXK/IH, 3arPsA3HEHUE BO3/yXa, MOYBBI M Bo1oeMoB). docdop,
amoTporHbie Mogudukanuu pocdopa, pu3ndeckre u XUMHUIECKHe CBOHCTBA. OKCHT
docdopa (V) u dochopras kuciaora, GU3NUECKHE U XUMUIESCKUE CBOWCTBA, MOJTyYCHHUE.
Hcnonp3oBanue GochaToB B Ka4eCTBE MUHEPATIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31eMeHToB IV A-rpynmbel. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapaKTCPHBIC CTCIICHU OKHCJIICHHA. anepog, AJUIOTPOITHBIC MOI[I/I(i)I/IKaIII/II/I,
pacrnpocTpaHeHHe B Ipupoje, (pusndeckre U XMMHIECKUe CBOMCTBa. AZCOpOLIHs.
Kpyrosoport yraepoaa B npupoze. OKcuipl yriaepoaa, ux pu3snieckre U XMMHUYECKue
CBOMCTBA, ACMCTBHE HA KUBbIC OPTraHU3MBI, TOJyYEHUE U PUMEHEHHE. DKOIOTUYECKUE
po0JIeMbl, CBsI3aHHbIC ¢ OkcuaoM yriepoaa (IV), rumoresa rio0aabHOro MOTEIICHHS
KJIMMaTa, MapHUKOBBINA 3G (deKT. YTonbHast KUCIOTA U €€ CONH, UX (PU3NYECKUE U
XUMHNYCCKHUEC CBOﬁCTBa, MOJIY4YCHHEC U IPUMCHCHUC. KauecTBennas peaKkuusia Ha Kap60HaT-
noHsbl. Vicnonp3oBaHue kapOOHATOB B OBITY, MEAMILIMHE, TPOMBILIUIEHHOCTH U CETBCKOM
XO3SIICTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COEIMHEHUSAX Yyriepoja
(meraH, 9TaH, STUIIEH, alleTHICH, YTAHOII, IIMLEPUH, YKCYCHas kuciota). [Tpupoaubie
HCTOYHHKH YIIIEBOJOPOIOB (yroJib, MPUPOIHBIHA Ta3, He()Th), MPOIYKTHI HX MEPEPadOTKH
(6eH3uH), UX pOJIb B OBITY U MPOMBIIUICHHOCTH. [T0HITHE 0 OMOIOTUYECKH BaXKHBIX
BELIECTBAX: XKUPax, OenKax, yrieBoJax — U UX poJid B KHU3HU YeaoBeka. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COECIUHEHUN.

Kpemuuii, ero pusnueckrue u XMMHUECKHE CBOMCTBA, MOJIyY€HUE U IPUMEHEHHE.
CoenuHenus KpeMHus B ipupoze. Ooume npeacrasieHus o6 okcuzae kpemuus (1V) u
KpeMHueBoi kuciote. CHIIMKAThI, UX HCIOIb30BaHHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxueiimme cTpouTenbHble MaTepUallbl: KEpaMHKa, CTEKIIO, LIEMEHT, OETOH, JKeIe300€eTOH.
[IpoGnembl 0e30MacHOTO UCTIONB30BAHMS CTPOUTEIBHBIX MATEPHATIOB B IIOBCETHEBHOM
KU3HHU.

XUMHYeCKHH IKCIIEPHUMEHT:

u3yveHrne 00pa3ioB HEOPTaHUIECKHUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IIPOBEICHUE
Ka4C€CTBCHHBIX peaKHHﬁ Ha XJIOpUA-UOHBI U Ha6J'[IO,HeHI/IC IIPU3HAKOB UX IMPOTCKAHUA, OIIbITHI,
oTpakaromre Gpu3nueckue 1 XUMUIECKHE CBOWCTBA raJIOreHOB U X COCAUHEHUI (BO3MOKHO
MCIIOJIb30BaHUE BUICOMATEPHAIIOB), 03HAKOMIICHHE ¢ 00pa3aMu XJIOpUI0B (rajJoreHu10B),
O3HAKOMIICHHE C 00pa3laMu Cepbl U €€ COSTUHEHUIMU (BO3MOKHO HCIIOJIb30BAHUE



BUJICOMATEePHAJIOB), HAOIOJCHUE TTpoliecca 00yrIIMBaHUsI caxapa MoJ| IeHCTBHEM
KOHIICHTPUPOBAHHOM CEPHON KHCIOTHI, U3YUYCHUE XUMUUIECKUX CBOUCTB pa30aBICHHOM
CepHOM KUCIIOTHI, MPOBEACHNE KAUeCTBCHHOM peakiiy Ha Cylb(aT-uoH U HAOJF0IeHUE
NpU3HaKa ee MPOTeKaHus, 03HAKOMIICHHE ¢ (PU3UYECKMMU CBOICTBaMH a30ta, hocdopa u ux
coeiMHEeHUH (BO3MOKHO



TOPEHUS JKesie3a B KUCaopoae (BO3MOXKHO MCIIOJb30BAaHUE BUACOMATEPHUAIIOB), IPU3HAKOB
MPOTEKaHKs KAYeCTBEHHBIX PEAKIMi HA MOHBI: MarHus, KaJIbIHs, aTFOMUHUS, IIMHKA, JKelie3a
(1) u xene3a (1), meau (1), HabmrOACHKUE U ONTKUCAHUE TTPOLIECCOB OKPAIIUBAHUS TNIAMCHU
HMOHAMHM HATPHUs, KAJTHsI U Kablks (BO3MOXKHO UCIOJIb30BaHNE BHICOMATEPHAIIOB),
UcclieIoBaHie aM(pOTEPHBIX CBOWCTB THAPOKCH/IA ATFOMUHMS U THAPOKCHIA IIMHKA, PEIICHNE
IKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHeHIIIne MeTaIbl B UX COCAUHCHUS.

XuMHUS U OKPYKAKOIIAs cpeaa
BemectBa 1 Matepuansl B HOBCEHEBHOM KM3HU YelioBeKa. be3onacHoe ucnoyib3oBaHue
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas moMoIIb npu XUMUYECKUX 0XKOrax U

OTPABJIEHUSAX.

XUMHUECKOE 3arpsA3HEHUE OKPYXKaoMIei cpeibl (TpeaeabHast JOmycTUMasi KOHIIEHTPALHsI
Betiects, ganee — I1JIK). Poiab XumMum B pelIeHHH KOJIOTHYECKUX IIPOOIIEM.

XUMHUYeCKUI IKCTIEPUMEHT

M3ydeHHe 00pas3IioB MaTepHaioB (CTEKIIO, CIIAaBbI METAJLIOB, MOJIMMEPHBIC MAaTEPHAIIBI).
MexnpeamMeTHble CBSI3U

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPH 3YUYEHUH XUMHHU B 9-M KIJIacce OCYIIECTBIISETCS
4yepes HUCIOJIb30BaHKE KaK OOIIHUX €CTeCTBEHHO-HAYUHBIX MOHITHIA, TaK U MOHSATUH,
ABJIIOIUXCA CUCTEMHBIMU JIA OTACJIBHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOI'O IHUKIJIA.
OO011re ecTecTBEHHO-HAYYHbIE TIOHATHS: HAyYHBIH (PakT, TUMOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KJIacCU(PUKALIMS, TIEPUOANIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
HU3MEpEeHUe, MOJIEIb, IBJICHHUE, TAPHUKOBBIN 2P EKT, TEXHOIOTHSI, MAaTePUAIIHI.

®duznka: MaTepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaaOaKTUBHOCTB, MOJICKYJIA, BJ'IGKTpI/I'-IGCKI/Iﬁ 3apAand, MPpOBOAHWKH, ITOJTYIIPOBOJAHWKH,
JTUDIIEKTPUKHU, (OTORIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHIE BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTbD, KPUCTAIITUYECKAs PEIIETKA, CIIaBbl, PU3NYECKHE BEJIMUNHBI,

CANHUIBI U3MEPCHUS, KOCMUYCCKOC IMTPOCTPAHCTBO, INIAHCTHI, 3BC3/1bI, COJ'IHI_Ie.

buonorus: porocunres, npixanue, Ouocdepa, s3kocucreMa, MUHEpaJIbHbIE YI00pEHHUS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTHI, TIUTATENILHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TOJIE3HbIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlnanupyemMble pe3yJabTaTbl 0CBOEHUS
Y4eOHOro nmpeamera

JINYHOCTHBIE pe3yabTaThl



JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTPaMMBbl OCHOBHOTO OOIIIET0 00pa3oBaHus
JOCTUTAIOTCS B X0J1¢ O0YYEHHUs XMMHH B €IUHCTBE YICOHOM M BOCITUTATEILHOM
JEeSTEIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMHA POCCUHCKUMH COIIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOIIECTBE NMPaBUIAMH U HOPMaMHU
MOBEJICHUS U CTIOCOOCTBYIOT IPOIIECCaM CAMOTIO3HAHHMS, CAMOPA3BUTHS M COIIMATTU3AIIAN
oOyJaronmxcs.

JImuHOCTHEIC PE3YJIbTAThI OTPAKAKOT TOTOBHOCTDL 06yqafoumxc;1 PYKOBOJCTBOBATLCA
CHCTEMOM IO3UTHUBHEIX OCHHOCTHBIX OpI/IeHTaLII/Iﬁ " paClIMpCHUEC OIIbITa ACATCIIBHOCTH HaA €€
OCHOBE, B TOM YHCJIC B YaCTH.

l)HanHOTI/I‘leCKOI‘O BOCIIMTAHUSA .

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUIECKOMY U HAYYHOMY
HaCJIeIUI0, TOHNMAaHUs 3HAaYEeHHsI XMMUYECKON HayKH B )KU3HU COBPEMEHHOT'0 OOIIECTBa,
CTIIOCOOHOCTH BIIA/IETh JTIOCTOBEPHON MH(POPMALKEH O TIEPETOBBIX TOCTUKEHUSIX U OTKPBITHSIX
MHPOBOI U OTEYECTBCHHOM XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 yCTPOWCTBE
MHUpa U 00IIEeCTBa,;

2)rpaIaHCKOro BOCIIUTAHUS:

IIPEJCTABICHUS O COLMATIBHBIX HOPMAaxX M MpaBUIaX MEKIMYHOCTHBIX OTHOILIECHUI B
KOJUICKTHBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B OOIIIECTBEHHO ITOJIC3HOU, yueOHO-
HCCIIEI0BATEIbCKOM, TBOPUECKOM U APYIUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM JIESTENFHOCTH MPH BHITIOJTHEHUH YI€OHBIX, TO3HABATEIbHBIX
3ajJa4, BHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUN y4eOHBIX POEKTOB,
CTPEMJICHUSI K B3aUMOTIOHUMAHHUIO ¥ B3aUMOTIOMOIIM B MIPOIIECCE ITON yueOHOM
JESATENBHOCTH, TOTOBHOCTHU OLIEHUBATBH CBOE IOBEJEHHUE U ITOCTYIIKA CBOMX TOBapUUIEH €
MMO3UIIMKU HPABCTBCHHBIX U IMPABOBLIX HOPM C YYETOM OCO3HAHUA HOCJ'IGI[CTBI/II\/'I HOCTYHKOB;

3)HeHHOCTH HAYYHOI0 O3HAHUS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE U XMMUYECKOM pEeaKkIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISAIOIIAE OCHOBY JUIS
MIOHMMAaHMsI CYIITHOCTH HayYHON KapTUHBI MUPA, PEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHSI IPUPOJIBI, B3AUMOCBS3SX YEIOBEKa C IPUPOIHON CpeNo, O
pOJIM XMMHUU B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[103HABATEJIbHBIE MOTUBBI, HAIIPABIICHHBIE HA MTOJYYEHUE HOBBIX 3HAHUMN 110 XUMUH,
HEOOXOUMBIE JIJIs1 00BICHEHHS HAOJI01aeMbIX TIPOIECCOB U SIBICHUH, TTO3HABATEILHOMH,
MH()OPMAIIMOHHON U YUTATENIbCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON
paboTHI C yUeOHBIMH TEKCTAMH, CITPABOYHOM JTUTEPATYPOH, JOCTYITHBIMU TEXHHYECKUMHU
cpeacTBaMu MHPOPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K 00YUCHUIO U MMO3HAHUIO, JIFOO03HATEIBHOCTH, TOTOBHOCTh U CITIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHON U UCCIIEIOBATEIHLCKON NEITEIbHOCTH, K OCO3HAHHOMY

BbIOOpY HANPABICHHOCTU U YPOBHS 00y4eHUs B JajbHEUIIEM,;

4)(popmupoBaHUs KYJIbTYPbI 310POBbS:



OCO3HAHME LEHHOCTH ’KM3HH, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 37J0pOBBIN 00pa3 )KU3HU, OCO3HAHUE MOCIIECCTBUI U HEMPUITHE BPEAHBIX IPUBBIYEK
(ymoTpebiieH st ajKorosi, HAPKOTUKOB, KYPEHHs), HEOOXOIUMOCTH COOJIOACHHUS TIPABHUIT
0€30MMacHOCTH MPH OOpaIICHUH ¢ XUMHUYECKUMHU BELIECTBAMH B ObITY U pealbHON KHU3HHU,

5)TpyI0BOro BOCIUTAHUS :

MHTEPEC K MPAKTHYECKOMY U3YUEHHUIO podeccuii U TpyAa pa3iuvyHOro Poja, yBaKEHHE K
TPYZy U pe3ybTaTaM TPYIAOBOU AEATEIHLHOCTH, B TOM YHCIIE HA OCHOBE IPUMECHEHHS
MPEIMETHBIX 3HAaHUN 110 XMMUH, OCO3HAHHBIN BBIOOP MHAMBHUIYATbHON TPACKTOPUN
IPOJIOJDKEHHS 00pa30BaHUS ¢ YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEUTHON MPO(ECCHOHATBHON NeSITETLHOCTH U
pa3BUTHUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTD aIalTUPOBATHCS B MPOPECCHOHAIBHOM Cpefe;

6)3K0.JI0rHYecKOro BOCHHUTAHHUS

9KOJIOTHUYECKH 1eeco00pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIECTBOBaHUsI, TOHUMAaHUE IIEHHOCTH 3JJOPOBOTO U OE30IACHOTO 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3NYECKOMY U IICUXUYECKOMY 37I0POBbIO,
OCO3HaHHWE IICHHOCTHU COOJIFOICHUS TTPABHII OE30ITACHOTO TIOBEICHUS TIpH paboTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAI[UIX, YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOTy9YaeMble TIPU U3YYCHUN XUMHUH, JUIS PEIICHUS 3a]ad,
CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOAHON CPeIOi, AJIsi HOBBIICHHS YPOBHS SKOJIOTHUECKON
KYJIBTYPBI, 0OCO3HAHUS TII00aTHFHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IyTel X
pelIeHrs TOCPEACTBOM METOIOB XUMHUH, IKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThLCSI UM B MO3HABATEILHOM, KOMMYHUKATUBHON U COIIMAIBHON MPAKTUKE.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

B cocraBe MCTAINPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAUYUMBIC JIJIA (bOpMPIpOBaHI/ISI
MHPOBO33PEHUS 00IIIeHAYYHbIC TIOHITHS (3aKOH, TEOPHs, IPUHIIMII, THITOTE3a, (PaKT, cucTema,
MPOIIECC, SKCIIEPUMEHT | JIP.), KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
npeaMeTax v MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 ATHX MPEAMETOB (POPMUPOBATH
MPECTAaBICHHE O I[EJIOCTHOM HayYHON KapTHHE MUPA, U YHUBEpPCalIbHbIC yUeOHbIC TEHCTBHUS
(mo3HaBaTebHBIE, KOMMYHHKATHBHBIC, PETYJIATHBHBIE), KOTOPbIE 00ECIICUUBAIOT
(bopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIIECTBIICHHIO
y4eOHOU e TeNbHOCTH.

Ilo3naBaTebHBIE YHHMBEPCAJIbHbIE Y4eOHbIE 1eiCTBUS
Ba3oBble JJoruueckue aeiicTBUA:

YMCEHUA UCII0Jb30BaTh MPUEMBI JIOTHYCCKOT'O MBIIJICHHS ITPU OCBOCHUN 3HAHUIM. PaCKphIBaTh
CMBICT XUMHYECKUX TTOHATUM (BBI,Z[eJIHTB HX XapaKTCPHBIC IPU3HAKH, YCTAHABJIMBATD
B3aMMOCBA3b C ApYTUMU HOH?ITI/ISIMI/I), HCIIOJBb30BATh NMOHATHA AJIA 00BACHEHHUS OTACIBHBIX
(I)aKTOB n }IBHCHI/Iﬁ, BLI6I/IpaTB OCHOBAHUA U KPUTCPpUU JJIA KJIaCCI/I(I)I/IKaLII/II/I XUMHNYCCKUX
BC€IICCTB U XUMHWYCCKHUX peaxunﬁ, YCTaHABJIMBATb MPHUYNUHHO-CJIICACTBCHHBIC CBA3U MCKAY



00BEKTAMHU U3YUYCHHUS, CTPOUTH JIOTUUCCKUE PACCYKICHUS (MHAYKTHUBHbBIC, IETYKTHBHBIE, 1O
AHAJIOTHH), IEJIaTh BBIBOJBI M 3aKIIOYCHUS;

YMEHHE IIPUMEHSITD B IIPOLIECCE MO3HAHMS MTOHATHS (IPEAMETHBIC U METAIPEIMETHBIC),
CHMBOJIMUECKHE (3HAKOBBIE) MOJICIIH, UCIIOJIb3yEeMbIE B XMMHUH, IPEOOPA30BBIBATH IIUPOKO
HNpUMEHSIEMbIC B XUMUHU MOJICIIbHBIC IPE/ICTABICHHS — XUMUYECKHUI 3HAK (CHMBOJ
AIIEMEHTA), XUMUYecKasi popMysia U ypaBHCHUE XUMUYIECCKON PEAKI[H — PU PEILICHUN
yueOHO-1103HaBaTeIbHbIX 33/]1a4, C yU€TOM 3TUX MOJEIbHBIX IPEJCTABICHUN BBIABIATD U
XapaKTepu30BaTh CYIIECTBEHHBIC TPU3HAKH U3Y4aeMbIX 00BEKTOB — XUMHYECKHX BEIIECTB U
XUMHUYECKHUX PEaKLUil, BBISIBIATH O0IME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHBIE CBA3U
U IPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCAX U SABJICHUSIX.

Ba3oBble nccienoBarejbCcKue 1eHCTBUA.

YMCHHC UCITIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHUS, a4 TAKKC
B KQ4C€CTBEC OCHOBBI JJIsA (bOPMI/IpOBaHI/IH THITIOTE3bI 11O MPOBCPKE NPAaBUIIBHOCTU
BBICKAa3bIBACMbIX CYX(HCHHﬁ;

MpUOOpPETEHUE OIBITA 0 MJIAHUPOBAHUIO, OPTraHU3AIMH U TPOBEICHUIO YYCHUYECKHUX
HKCIEPUMEHTOB, YMEHHE HAOIIOIATh 32 XOJIOM MPOIIECCa, CAMOCTOSITEIHHO MPOTHO3UPOBATH
€ro pe3ynbTar, (GOpMyIUpOBaTh 0OOOIIECHUS U BBIBOJIBI 10 Pe3yIbTaTaM IMPOBEICHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIIATH OTUET O MIPOJIEJIaHHOM padoTe.

PabGora ¢ undopmanmei:

yYMEHHUE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIUIO PAa3IMUHBIX BUJIOB U
bopM Tpe/ICTaBICHNUS, TOTYYaeMYIO M3 pa3HbIX UCTOYHUKOB (HAY4YHO-TIOMYJISpHAs
JUTEpPaTypa XUMUYIECKOTO COJCPIKAHUsI, CIIPABOYHBIE MTOCOOHS, pECypChl HHTEPHETA),
KPUTHUYECKH OLIEHUBATh MPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE NMPUMEHATh Pa3IMuHble METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMAIU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BHIITOJIHEHUSI YYEOHBIX U [TO3HABATEJIbHBIX
3aJ1a4 OIpeJIeIEHHOI0 THIA, TPUOOPETEHHE OMbITAa B 00JIACTH UCIIOIB30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIa/IEHNE KYJIbTYPOH aKTUBHOTO
MCIOJIb30BAHUS PA3JIMUHBIX IIOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO BBIOMPATh ONTUMANIBHYIO
(dbopMy npezacTaBiieHuss UHGOPMAIIMU U WIUTFOCTPUPOBATH PEIIaeMble 3a/1a4l HECTIOKHBIMU
cXeMaMH, AMarpaMMaMH, ApyruMu ¢popmamu rpauku 1 UX KOMOMHAIIUSAMH;

YMCHHC UCIIOJIB30BATh U aHAJIU3UPOBATH B IMIPOLIECCE yqe6H0171 u HCCHeﬂOBaTeHBCKOﬁ
JCATCIIBHOCTH I/IH(i)OpMaHI/II-O O BJIMAHWHA MMPOMBINIJICHHOCTH, CEJILCKOI'O XO03siCcTBa U
TPAHCIIOPTA Ha COCTOAHHUC oxpymaromeﬁ HpHpOI[HOI\/'I CpCabl.

KomMyHuUKaTHBHBbIe YHHBepcaJlbHble Y4eOHbIe el CTBHA:
yYMEHHUsI 33]1aBaTh BOIPOCHI (B X071 Auanora u (M) TUCKYCCHH) MO CYIIECTBY 00CYKaaeMoi
TeMBbI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENBFHO BBIMOJIHEHHS MTPEI0KEHHON

3a/1a4y;

YMEHUA NPCACTABIATE NOJTYUCHHBIC PE3YJILTAThI M03HAaBaTeILHOMN JACATCIIBHOCTH B YCTHBIX U
IMMCbMECHHBIX TCKCTAX,; ACJAaTh IIPE3CHTALMIO PE3YJIbTATOB BBINIOJHCHUSA XUMHYECKOTO



IKCIIEPUMEHTA (J1a00paTOPHOTO OIIBITA, TA00PATOPHOI PadOTHI IO UCCIIETOBAHUIO CBOMCTB
BEIECTB, y4eOHOI0 IPOCKTA);

yMEHHUS Y4eOHOT'0 COTPYTHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM ITO3HABATEIIFHOU U
HCCIIEIOBATEILCKOM IEATEILHOCTH MIPH PEIICHUU BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4eTa
OOIIHUX MHTEPECOB U COTJIaCOBaHMS MO3ULHIA (00CYKACHHS, 0OMEH MHEHHSIMH, MO3TOBBIC
LITYPMBbI, KOOPAUHAIMS COBMECTHBIX JICUCTBHI, ONpe/iesieHHe KPUTEPUEB I10 OLICHKE
Ka4yeCTBa BBIMOJHEHHON paObOTHI U Ip.).

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble JeHCTBUA

YMEHHUE CaMOCTOSITEJIbHO OMPEIEIATh eI ACSITeIbHOCTH, TUIAHUPOBATh, OCYLIECTBIISTS,
KOHTPOJIMPOBATH U IIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JCSITEIBHOCTD, BHIOUPATh
HauOoee d3hGekTUBHBIC CIIOCOOBI pelieHHs YIeOHBIX U TTO3HABATEIBHBIX 33]1ad,
CaMOCTOSATENILHO COCTABJIATH WM KOPPEKTUPOBATH MPEIIOKCHHBIN aJITOPUTM JACHCTBUN MTPH
BBITIOJTHEHUH 33/IaHUN C YIETOM TIOJyYEHUST HOBBIX 3HAHHUH 00 M3y9aeMbIX 0OBEKTaX —
BEIIECTBAaX U PEAKIIHIX, OLIEHUBATh COOTBETCTBUE MOTYYECHHOIO pe3ybTaTa 3asBJICHHON
LIeTTM, YMEHHE UCTIOIB30BaTh H AHAJIM3UPOBATH KOHTEKCTHI, MPe/jIaraéMble B YCIIOBUU
3aJaHUH.

IIpeanMeTHBIE pe3yabTAThI

B cocraBe npeaMeTHBIX pe3yabTaTOB 10 OCBOSHUIO 0053aTEILHOTO COACPKAHMS,
YCTaHOBJICHHOTO JJAaHHOU (hesiepaibHOM pabouei mporpaMMoi, BBIJEISIOT: OCBOSHHBIE
oOy4aroIuMucs Hay4Hble 3HaHUS, YMEHUS U CIIOCOOBI IeUCTBUM, cieliuruecKue 1is
HpeHMCTHOI\/'I o0JacTu «XI/IMI/ISI», BUbBI ACATCIIBHOCTHU 110 MOJTYUYCHHUIO HOBOT'O 3HAHM, €TI0
WMHTEpPIpETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX
CUTyalluAgX.

8-i KJ1ace

K koHI1y 00y4yenus B 8-M Kjacce mpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JTOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIA:

e PaCKpbIBaTh CMbBICII OCHOBHBIX XUMHUYECKHX MOHATHIL: aTOM, MOJIEKYJIA,
XUMHUYECKHUM DJIEMEHT, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJHOPO/IHAS), BAJICHTHOCTH, OTHOCUTEIbHASI AaTOMHAS U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MacCoBast
JIOJISI XMMHUYECKOTO 3JIEMEHTA B COSTMHEHUH, MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTA,
OCHOBAHME, COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKas
peakius, KiacCupUKaIUs PEaKuii: peakIui COSTUHEHUS, PEAKIINH PA3JIOKCHHUS,
peaKIuu 3aMeNIeHNs, PeaKIIui 0OMeHa, K30~ U SHJOTEPMHUYECKHE PEaKIUH,
TETIOBOM 2P PEKT peakiuu, siAPo aToMa, FIEKTPOHHBIN CI0M aToMa, aTOMHAs
opOUTalb, pauyc aTOMa, XMMHUYECKas CBS3b, MOJISIPHAS U HETIOJSIpHAs
KOBAJICHTHAsI CBA3b, NOHHAS CBA3b, NOH, KATUOH, aHUOH, PaCTBOP, MacCoOBasi A0JIA
BelIecTBa (MPOICHTHAS KOHIICHTPAIHsI) B pACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TTOHATHI U TPUMEHSITh 3TH
MOHSTHUS MIPU ONMCAHUM BEIIECTB U X MPEBpAICHUM;



e HCIMOJB30BATh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTAaBJICHUST (DOPMYIT BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

e ONPEAETATHh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTETICHD
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX, IPUHAIIICKHOCTh BEIIECTB K
OTIpeNIeJIEeHHOMY KJIACCY CO€AMHEHUH 1o (popmynam, BUJ XUMHUYECKOU CBS3U
(koBaJICHTHAsI M MOHHAS) B HEOPTaHUUECKUX COCTUHEHUSIX;

e packpsiBaTh cMbIch [lepuonnueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATh
MIOHUMaHUE MTEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX JIEMEHTOB OT UX
noJyio>keHus B [leproauueckoit cucreme, 3aKOHOB COXPAaHEHUSI MacChl BELIECTB,
MIOCTOSIHCTBA COCTABa, AaTOMHO-MOJIEKYJIIPHOTO YY€HHUs], 3aKOHa ABOraipo;

e ONKCHIBATh U XapaKTepH30BaTh TabnuuHyto ¢popmy [lepuonndeckoii cuctembl
XMUMHYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATH «IJIaBHAs MOArpymmna (A-rpyrma)» u
«moboynas nmoarpymnna (b-rpymrma)», Maisie 1 OOJBIINE TIEPHOJIbI, COOTHOCHTH
o0o3Ha4yeHusi, KOTopble nMeroTces B Tabnuie «llepuonnyeckas cucrema
xuMHu4eckux 3aeMeHToB .M. MenaeneeBay ¢ 4MCIOBBIMHA XapaKTEPUCTUKAMHU
CTPOEHHSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB M 3apsi[ sapa, o0Iiee 4ucio
AJICKTPOHOB U PACIIPECIICHUE UX 10 MICKTPOHHBIM CIIOSM);

e KJaccU(PUIMPOBATH XUMUYECKHE FJIEMEHTHI, HEOpraHMYECKHUE BEIIECTBA,
XMUMHUYECKHE peakiuu (110 YMCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BELIECTB, MO
TEIIIOBOMY 3D PEKTY);

e XapakTepu3oBath (OMHMCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, OATBEPKasi ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUNA;

e IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTAaBa,
BO3MO’KHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUSX;

e BBIYKCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJI0 XUMHUECKOT'0 AJIEMEHTA 10 (POpMYyJie COETMHEHUS, MaCCOBYIO
JIOJIO BELIECTBA B PACTBOPE, MPOBOJUTD PACUETHI IO YPABHEHNIO XUMUYECKON
peakuuu;

e TIPUMEHSATH OCHOBHBIE OIE€pAIlUU MBICIUTEIBLHOMN AESITEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IIEHHE, CUCTEMATH3AIUIO, KITaCCU(UKAIINIO, BHISIBIICHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€W — /JI U3YyYEHUsI CBOMCTB BEIIECTB U XUMUUYECKHUX
peakuuii, ecTeCTBEHHO-HAay4YHbIe METO/IbI IIO3HAHMSI — HAOJII0IEHUE, U3MEpPEHHE,
MOJIETTMPOBAHKE, IKCIIEPUMEHT (peabHBINA M MBICIICHHBIH);

e CIIEZIOBATH MTpaBUJIaM MOJIb30BAHUS XUMHUECKOH MOCY10i U 1a00paTOPHBIM
o0opy/oBaHuEM, a TaKKe IIPaBHIaM OOpaIlleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO
HOJTYYCHHUIO U COOMPAaHUIO Ta3000pa3HbIX BemlecTB (BOIOPO/IA U KUCIOPO/Ia),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIECHHON MAaCCOBOM J10J1€ paCTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHUUECKUE IKCIIEPUMEHTHI 10
pacro3HABaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO HHANKATOPOB (JIAKMYC,
(deHondTanenH, METHIOPAHX U Ip.).

9-i1 KJ1ace

K koHIy 00y4eHus B 9-M KJ1acce MpeIMEeTHBIC Pe3yIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHUH:

e PACKPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MOHATUN . XUMHUYECKHUM JIEMEHT, aTOM,
MOJICKYJIA4, UOH, KaTUOH, aHHUOH, IIPOCTOC BEUICCTBO, CJI0KHOC BCUICCTBO,



BAJICHTHOCTb, AIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS], XUMUYECKASI
peaKIys, XMMHUYeCKas CBsA3b, TEIIOBOM 2P (HEKT peaKIuu, MOJIb, MOJISIPHBIH 00BEM,
pPacTBOP, ANEKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUECKAS TUCCOLIUALINS,
peakIMy HOHHOTO 0OMEHa, KaTaln3aTop, XUMUYECKOE PAaBHOBECUE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIIUU, OKUCITUTEIHLHO-BOCCTAHOBUTELHBIE PEAKIIUH,
OKHCJIMUTENb, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHUE, AJUIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBA3b (KOBAJCHTHAS, HIOHHAS, METAJLTHYECKas),
KpHUCTAJUIMYECKasl peIIeTKa, KOPPO3Usl METAJIIIOB, CIJIaBbl, CKOPOCTh XUMHUYECKOM
peakuuu, npeaeapbHo gonyctumMas konueHntpanus [IJIK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHUNA U MPUMEHATH 3TH
MOHATHS ITPU ONIMCAHUM BELIECTB U UX NPEBPALICHUI;

HCII0JIh30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTABJICHHs ()OPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONPEACIISITh BAICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUYECKUX AJIEMEHTOB B
COEMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPEICICHHOMY
KJIacCy COeTUHEHUiT 1Mo (hopMyIiaM, BUI XUMUUECKOM CBs3H (KOBaJICHTHAs!, HOHHAs,
META/UTNYECKast) B HEOPraHMYCCKUX COCAMHEHUSX, 3apsi/l HOHA 10 XUMHUECKOM
dbopMmyIie, XxapakTep cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COSTUHEHUH,
THUN KPUCTAIMYECKOUN PEIIETKA KOHKPETHOTO BEILIECTBA,

packpsiBaTh cMmbich [lepuoguueckoro 3akona J[.1. MenaeneeBa u
JIEMOHCTPHUPOBATH €r0 MOHUMAHHE. OMUCHIBATh U XapaKTEPU30BaATh TAOIHMYHYIO
dopmy Ilepuonnyeckoii CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB: Pa3IU4aTh MOHITHI
«rnaBHas noarpymnmna (A-rpynmna)» u «nobounas noarpynma (b-rpymnmna)y», mansie u
0OJIBIIIE TIEPHOJIBbI, COOTHOCHTHh 0003HAYCHUS, KOTOPHIEC UMEIOTCS B
MIEPUOANYECKON TaOHIIe, C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsijl AApa, 0OIIee YKCIO DIEKTPOHOB U
pacrpeeieHne uX 10 3JICKTPOHHBIM CJI0sM), O0BSICHITH O0IIHe 3aKOHOMEPHOCTH B
VM3MEHEHUU CBOWCTB AJIEMEHTOB U UX COCIMHEHUH B MpPEIENIax MAJIbIX IEPUOIOB U
IJIaBHBIX MTOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUUYECKUE IIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHYECKHe peakiuu (10 YUCITy U COCTaBy y4aCTBYIOIIMX B PEAKI[UH BELIECTB, 110
TerI0BOMY (G (}EKTy, M0 U3MEHEHHUIO CTENEHEeH OKUCICHUS XUMUYECKUX
SJIEMEHTOB);

XapakTepu3oBath (OMHUCHIBATH) OOIIHE U CrICIIU(DUIESCKHE XMMUYECKHE CBONCTBA
MPOCTBIX U CJIIOKHBIX BEIIECTB, MOATBEPKAAsi OMUCAHUE TIPUMEPAMU
MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;
COCTABJIATh YPABHEHHUS JJIEKTPOJTUTUYECKON TUCCOILMALIN KUCIIOT, IIEJI0YEH U
COJIeH, MOTHBIE M COKPAIlIEHHbIE YPaBHEHUS PEaKlnii HOHHOTO OOMEHa, YpaBHEHUS
peaKkuuid, MOATBEPKIAIOIIUX CYIIECTBOBAHNE T€HETUUECKON CBI3H MEXKIY
BEILIECTBAMM PA3JIUYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKMUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN TOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanmaHca dTUX peaKui;

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHUM B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJO0 XMMHYECKOT0 AJIEMEHTa 10 (hOpMyJie COeTMHEHUS, MaCCOBYIO
JIOJTIO BEIIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMUYECKOM
peakuuu;
coOJr01aTh MpaBUiia MOJIb30BAHUS XUMHUYECKON TTOCYION U 1a0OpaTOPHBIM
o0opymoBaHuEM, a TaKKe MpaBuiia OOpaIleHuUs C BEIIECTBAMU B COOTBETCTBUU C



TemaTnueckoe MIAHUPOBAHHUE

WHCTPYKIUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB TIO
HOJTYYCHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKHUCIIOTO rasa);

MMPOBOAUTL PCAKIIUH, IMTOATBCPKAAIOIINC KaueCTBCHHBIN COCTaB PAa3JIMIHBIX

BEIIIECTB. PACIIO3HABATh OMBITHBIM IIyTEM XJIOPHUI-, OPOMHI-, HOIUI-, KapOOHAT-,
docdar-, cunmukar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHUS 1 HOHBI
M3yYECHHBIX METAJIOB, MPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTraHUYECKUX

BEIIECTB,

IIPUMEHATh OCHOBHBIC OIICpaIiu MBICIIATEIIEHOM JCATCIbHOCTH — aHAJIM3 U CUHTE3,

cpaBHeHHE, 0000IICHNE, CHCTEMATH3AIIMIO, BBISBIICHHE IPUYNHHO-CIICACTBCHHBIX
CBsI3€l — JUTSl M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIIUid, €CTECTBEHHO-
Hay4YHBIC METOIbI TO3HAHUS — HAOJIIOICHIE, M3MEPEHHE, MOJICIIMPOBAHNE,
9KCIIEPUMEHT (peabHbIM U MBICIICHHBIN).

s
8- KJ1ace
KounuectBo yacos DJIeKTPOHHbIE
Ne | HammenoBanue (mnppoBbIe)
n/ | payieNoB M TeM | Beer | Kontpoash | IpakTuueck 00pazoBaTelbHbIe
| IporpamMMbI 0 bie paboThl | He paboThI | pecypeni

Pazgen 1.IlepBoHayajibHble XUMHYECKHE TOHATHSA

XUMUS — BakKHasd

00J1acThb bubmnorexa ®I'NIC «Mos

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

PaKTHYECKON content.myschool.edu.ru/04/

NEeATEILHOCTH 08

YyeJIoBeKa

BemecTBa u Xumus, 8 kinacc, PITAOY
1.2 | xuMnu4yeckue 15 1 HITO «Axanemust

peaxiuu Munnpocsernienus Poccumn
Hroro no paszneny 20

Pasznea 2. Baxkueiiiuue

NPpEeaACTABUTEC/IN HEOPraHU4Y€CKUX BEIICCTB

2.1

Bo3nyx.
Kucnopogn.
[Tonsitue 06
OKCHJIaX

DNEeKTPOHHBIN
o0pa3oBaTenbHBIN pecypc
«JlomarrHue 3a1aHus.
OcHoBHOe o011ee
oOpa3oBanue. XuMus», 8—9
kiacc, AO «3xaTenbcTBO
"[IpocBemienue"»




Bonopon. Tpenaxep «Obmako

2.2 | Iloustue o 8 1 3HaHuil»y. Xumud. 8 kiacc,
KHCJIOTaX U COJISIX 000 «Duzukon JIad»
Bona. PacTBopsil.

2.3 | ITousitue 00 5 1 1 <..>
OCHOBaHHUSIX
OCHOBHBIE KJIaCCHI

2.4 | neoprannueckux |11 1 1 <..>
COeTUHEHUN

Wroro mo pazneny 30

Pa3nen 3. [lepuoanyeckuii 3axon u Ilepuoauyeckasi cucreMa XUMHYECKHX 3J1eMEHTOB
JA.A. MenneneeBa. CTpoenne aToMOB. XUMHYeCKasA CBA3L. OKUCIUTEIHLHO-
BOCCTAHOBHMTEIbHbIE PEaKIUM

[Tepuoanueckuit
3aKOH U
[Tepnonuueckas
31 |cueTema 7 < >
XUMHYECKAX
anemenTtoB J[.1.
Menneneena.
CtpoeHue aToMOB
Xumudeckas
CBSI3b.
3.2 | OKUCIUTENLHO- 8 1 <.>
BOCCTaHOBUTEILH
bI€ PEAKIIUU
Hroro no pazaeny 15
[ToBTOpEeHue 3 <.>
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 6
[TPOTPAMME
0-11 KJ1acce
KounuectBo yacos JIEKTPOHHBIE
Ne | HammenoBaHue (undpoBnIe)
n/ |pasienoB M TeM | Beer | Komrpoasn | [pakThueck 00pazoBaTeLHbIE
I | IpOrpaMMBl 0 bie paGoThl | He PaboTHl | pecypent




Pa3nen 1.BemecTBo U XUMHYeCKHe peaKIIul

[ToBTOpEHME N
yriayOnenue

bu6nuorexa ®I'UC «Most
mkosa» — lesson.academy-

1.1 | sHaHHU}t OCHOBHEIX content.myschool.edu.ru/04/
pa3zenoB Kypca 8 09
Kjacca
OcHOBHBIE Xumus, 9 kinace, PIAOY

12 3aKOHOMEPHOCTHU HITIO «Akamemust

" | xuMHUECKHX MuHIpOCBEIICHUS
peakuuii Poccuny
DIIEeKTPOHHBIN

DIEKTPOITUTHYECK o0pazoBaTenbHbBIN pecypc
ast JUCCOLHAIs. «JlomarnrHue 3agaHus.

1.3 | Xumuueckue OcHoBHOE 00111EE
peakIuu B obpazoBanue. Xumus», 89
pacTBopax kiace, AO «M3naTenscTBO

n n
IIpoceemienue"»

Hroro no pazneny

17

Pasznea 2.Hemera/uibl 4 UX COeIMHEHUS

2.1

Oouas
XapaKTEePUCTUKA
XUMHUYECKHX
snmemeHToB VIIIA-
TPYIIIBL
I'anorensr

Tpenaxep «O0nako
3HaHuiy. Xumud. 9 kiacce,
000 «Du3uxoH JIad»

2.2

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u ee
COCIUHCHUS

2.3

Ob6mas
XapaKTepUCTHKa
XUMHYECKHIX
3reMeHTOB VA-
rpymmsl. A30T,
dochop u ux
COCIIMHEHUS

2.4

Obmas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB |V A-
TPYIIIBL. YTIEPOX
Y KPEMHHU U UX
COEIMHEHUS




Hroro mo pazaeny 25

Paszngea 3. Mera/uibl 4 MX COeIHHEHNSA

OO01ue cBOKMCTBA

3.1| o™ 4
METAJUIOB
Baxueiiniue

3.2 | MeTaIIBI U UX 16 1
COEUHEHUS

Wroro mo pazneny 20

Pazjnen 4. Xumus u okpyxamomas cpeaa

BemecTBa u
4.1 | maTepuasl B 3
JKHU3HH YeJI0BEKA

Hroro no pazaeny 3

[ToBTOpeHue 3

OBIIEE

KOJIMYECTBO 68 4
YACOB I10

[TPOTPAMME




