MynununansHoe o011e00pa3oBaTeIbHOE YUPEKICHUE
«Cpennss obmeoOpazoBarenbHas mkoja Nel6y

PACCMOTPEHO [IPUHSTO BEPNAEHO” \\
MO yuuteneit Ilemarornyeckum COBETOM 7% Moy \>%q \a
€CTeCTBEHHOHAYYHOTO IHKJIA MOY "COUI Nel6" oY Ol Me lf(:'ff }
MOY "COII Nel6" ITporokoa Ne 01 “ / f-5n or « 3y eprycra2023 .
[TpoTtoxon Ne0O1 ot «30» aBrycra 2023 . \\ Pty ¥ 00 o /
oT «29» aBrycra 2023 T. A

PABOYAS ITPOT'PAMMA

(ID 484391)

y4eOHoro npeamera «Xumus. ba3oBbiil ypoBeHb»
TU1sl o0y4aromuxcst 8 — 9 Kiaaccon

BoJsaoraa
2023



HOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o XuMuH Ha YPOBHE OCHOBHOTO 0O0IIIEro oOpa3oBaHUsI COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOUM 00pa3oBaTEIbHOM IMpOrpaMMBbl
OCHOBHOTO 00mero oopaszoBanus, npeacraBieHHbIX B ®I'OC OO0, a takxke Ha OCHOBE
denepanbHOil paboyeil MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPENOIaBaHUs
ydyeOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHBIX oOpraHu3auusx Pocculickoi
Denepanuu.

[Tporpamma mo xumuu Aa€T MPEACTaBICHHUE O 1EIAX, 00IIel cTpaTerun o0y4yeHus,
BOCIIUTAHUSI ¥ Pa3BUTHS OOYHAIOLIUXCSl CPEACTBAMH YU4EOHOTO MIPEeAMETa, YCTAHABIMBACT
o0si3aTenbHOE TPEIMETHOE COJepKaHue, MPEeIyCMaTpUBAET paclpeeieHue €ro Io
KJIaccaM U CTPYKTYpHUpOBAHHUE 1O pazjieiaM M TeMaM MPOoTrpaMMBbl M0 XMMHUH, ONpeaeseT
KOJIMYECTBEHHbIE W KA4e€CTBEHHbIE XapaKTEPUCTUKH COJEPKAHUS, PEKOMEHIYEMYIO
MOCJICIOBATENIbHOCTh ~ M3Y4YEHUS  XUMHUH € Y4€TOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKK y4eOHOTro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH
0o0y4JarImuxcs, ONMpeeNsieT BO3MOXKXHOCTH TMpeaMeTa IJs pealu3alii TPeOOBaHHM K
pe3yibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHusl, a TaKKe TpeOOBaHUM K pe3yibTaTaM OOy4YEHHS] XUMUU HAa YPOBHE
1ese M3ydeHus IpeiMeTa U OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEIBHON NIEATEIbHOCTU
00y4aroIerocst Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUS.

3HaHUE XUMHH CIYXHUT OCHOBOM i1  (OPMHUPOBAHUS  MHUPOBO33PECHHUS
oOydaroIerocsi, ero MpeacTaBIeHU O MaTEepHAIbHOM EIMHCTBE MHpPA, BAXHYIO POJb
urparT GopMuUpyeMble XUMHUEH MPEACTABICHUS O B3aUMOINPEBPAIICHUSIX SHEPTUH U 00
HBOJIIOIIMU BEIIECTB B MPUPOJIE, O MYTSIX PEUICHUS TJIOOATBHBIX MPOOJIIEM YCTOMUYUBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPreTUYECKOM, MHUIIEBOM M HIKOJIOTHYECKOU
0€e301MacHOCTH, TPOOIIEM 3PABOOXPAHEHUS.

N3yuyeHune xumuu:

CIOCOOCTBYET pealu3allii BO3MOXXHOCTEHM [JIsi caMOpa3BUTHUSI U (DOPMHUPOBAHUS
KYJbTYPBI TUUYHOCTH, €€ 00111el 1 (PYHKIIMOHALHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBaHHWE MBIIUICHHS W TBOPYECKUX CIOCOOHOCTEH
00ydJaromuxcs,  HABBIKOB  HMX  CAMOCTOSITCJIbHOW  yuyeOHOHW  JIeATENbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCIIECNOBATEIbCKUX  YMEHUN, HEOOXOAMMBIX KaKk B
MOBCEJHEBHOMN KU3HU, TaK U B MPO(HEeCCHOHAIBHON JAESITEIbHOCTH;

3HAKOMHUT €O CHenu(UKOW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HAa EIUHCTBO NPHUPOJLI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATarnoM B (GOPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YYaOIIUXCS;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K MPHUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTHYECKOE 0Opa3oBaHUE
00ydJaromuxcs.

JlanHple HampaBieHus B OOyYe€HHMH XHMHU O00€CNeuMBaIOTCA CrenuuKoi
coJiep>KaHusl Y4eOHOTO MpeaAMETa, KOTOPBIN SBISETCS NEAarornuecku aJanTHPOBAHHBIM
OTpakeHHEeM 0a30BOI HAyKW XMMHUHU Ha OMIPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS OPHEHTUPOBAH Ha
OCBOCHHE OOYYalOUIUMUCS CHUCTEMBbI TIEPBOHAYAIBHBIX TOHATUNA XUMHH, OCHOB
HEOPTraHUYECKOM XMMHUHU W HEKOTOPBIX OTIASIBHBIX 3HAYMMBIX TMOHSATHNA OPTaHHUYECKOM
XUMUHU.

CtpykTypa cojiep)KaHUs MPOrpaMMbl IO XUMUU CHOpPMHUpPOBaHA HA OCHOBE
CHUCTEMHOT0 Toaxofa kK e€ u3yueHuto. Copep:kaHue CKIIaIbIBACTCs U3 CUCTEMbl TTOHATUI



0 XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI IIOHATUI O XUMUYECKOH peakuuu. O6e
3TU CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl MO MPUHLMIY IOCIEAOBATEIBHOTO Pa3BUTHS
3HaHWUW HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axoHa /J[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOH CBS3U;

— IIPECTaBICHUM 00 3JEKTPOJUTUUECKON TUCCOLMALIMY BEILIECTB B PaCTBOpax.

Teopernueckue 3HaHUSL PACCMATPUBAIOTCSA HA OCHOBE SMIIUPUYECKHU MOITYyYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIIBHO OT OJHOTO YPOBHSI K JIPYroMy,
BBINONHASA (YHKUMHM OOBSACHEHUS U TNPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOJTyYEHUS U3YYaeMbIX BEIIECTB.

OcBoeHme mporpaMMbl 0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MIPEACTABICHUS O
XUMHUYECKON COCTABJIAIONICH HAYYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPOIBI,
LEHHOCTHOT'O OTHOILLIEHUSI K HAyYHOMY 3HaHHUIO U METOJaM IO3HaHUs B Hayke. M3yuenue
XUMHH MPOUCXOAUT C MPUBIICUCHUEM 3HAHUM U3 paHEe N3YUCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pusnka. 7 K1acey.

[Ipy M3ydeHUH XUMHUHU MPOUCXOAUT (OPMUPOBAHHE 3HAHMM OCHOB XMMHUYECKOU
HAayKd KakK o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON JesTEIbHOCTH
YyelloBeKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajmada y4eOHOTO
npeaMera COCTOUT B (POPMUPOBAHUM CHUCTEMbl XMMHUYECKHX 3HAHMM — Ba)KHEHIIMX
(GakToB, MOHATHI, 3aKOHOB M TEOPETHYECKUX IOJOKEHUHM, JOCTYNHBIX O000OLIEHUI
MHUPOBO33PEHUECKOI0 XapaKTepa, S3blka HayKH, B MPUOOIIEHWH K HAYYHBIM METOJIaM
MO3HAHUS TPU M3YYECHUU BEHIECTB M XUMUYECKUX peakuuil, B (HopMHUpOBaHUU U
pa3BUTHUU IO3HABATEIBHBIX YMEHMM M WX NPUMEHEHUHU B Y4eOHO-TIO3HABATEIbHOW WU
y4eOHO-HUCCIEA0BATENBCKON AESITENIbHOCTH, OCBOEHUHU IPAaBHII 0€30MacCHOr0 O0paleHus
C BEILECTBAMU B NTOBCEIHEBHOM JKU3HHU.

[Ipy wW3ydeHHMM XUMUU HA YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs BaXHOE
3HauUEHUE IPUOOPEH TaKue 1eld, KaK:

— (opMUpOBaHHE  UHTEIUIEKTYalbHO  pPa3BUTOW  JUYHOCTH, TOTOBOM K
camMo00pa30BaHMI0, COTPYJHHYECTBY, CAMOCTOSATEIbHOMY NPHUHATUIO  PELICHUH,
CIOCOOHOM aanTHUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBHSIM JKU3HU;

— HAIpPaBJICHHOCTh OOY4YEHMsI Ha CUCTEMAaTHYECKOe MPHOOIIeHHE 00yJarolmuxcs K
CaMOCTOSITEIbHOM IMO3HABATEIBHOM JI€ATEIbHOCTH, HAyYHBIM METOJaM IIO3HaHUS,
(GOPMHUPYIOIIMM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUMU;

— o0ecrnedyeHre YCIOBHH, CIOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYYarOIIUMHUCS
OTbITa Pa3HOOOPA3HOI AEATEIBHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBLHOE 3HAUYECHUE JJI PA3JIMUYHBIX BUOB
NEeSITENbHOCTH;

— (hopmupoBaHue 061IeH PYHKIIMOHATBHON U €CTeCTBEHHO-HAYYHOU TPaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSCHSITHh U OLIEHUBATH SIBJICHUS OKPY’KAIOLIEr0 MHUPA, UCIIONb3Ys
3HaHHUS M OMNbIT, NOJYYEHHbIE NPU H3YYEHUM XHUMHUHU, NPUMEHATh HUX IPHU pPELIECHUU
npo0JieM B MOBCEHEBHOM KU3HHU U TPYIOBOU EATEIHHOCTH;

— (opMupoBaHue y OOYYarOMIMXCS TYMAaHUCTHYECKUX OTHOILICHHWH, MOHUMAHHUS
[EHHOCTH XWMHUYECKMX 3HAaHUW U1 BBIPAOOTKH SKOJOTHUYECKH LEIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM NIEATEIHLHOCTH B LIENISAX COXPAHEHUS CBOETO 3710POBbS U
OKPY’KAroIleH MPUPOJTHON CPEJIbL;



— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOEHHUS OOIIEUYEIOBEUECKUX HEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY POGMIIA U HAPABICHHOCTH AAbHEHIIEro 00ydeHHs.

OO61ee yuciao 4acoB, OTBEAEHHBIX JJII M3YyUYEHHUS XMMHUHU Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus, coctabisgeT 136 dyacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIETIO),
B 9 kacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaYabHBbIE XUMHYECKUE TOHATHSA

[Ipeamer xumun. Posib XuMUN B )KU3HU Y€JI0OBEKAa. XMMHUSI B CUCTEME HayK. Tena u
BeniecTBa. OuU3nyecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTs. [lonsaTue o
MeTOJIaX MO3HaHMs B XUMHUU. YucThie BemecTBa U cMecu. CriocoObl pa3ieieHusi CMeCeH.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX IJIEMEHTOB.
[IpocThie U cl0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTenbHass aroMHass Macca. OTHOCHUTeNbHas
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COEUHEHUU.

KomnuectBo BemecTBa. Monbs. MonsipHast Macca. B3anmMocBsI3b KOJIM4yecTBa, MacChl
U YWcia CTPYKTYPHBIX EAWHHI[ BemecTBa. Pacu€rel mo ¢dopMmynaM XUMHUYECKUX
COEJIMHEHUHN.

OuU3NYECKUE U XUMUYECKHE SBJICHUA. XUMUYECKasl pEaKlMs U €€ MPU3HAKH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kiaccudukanus XMMHUECKHX
peakiuii (coeTuHEHUs, pa3IoKEeHUsI, 3aMellleHns, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOH IMOCynoil, mpaBuiamMu paboTel B jaboparopuu u
npuémMamu oOpaimieHust ¢ J1abopaTopHBIM O00OpYyIOBaHUEM, H3yUYEHHUE W ONMUCAHUE
dbu3nuecKux CBOWCTB OOpPAa3IOB HEOPTraHUYECKUX BEIIECTB, HaOMOJeHUE (U3HUECKUX
(maBJIeHUE BOCKA, TastHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE, KUIIEHWE U KOHACHCAILIUS
BOJbI) M XUMHUYECKUX (TOpEeHHE CBEYHM, [MPOKAJUBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHCIIOTOW) SIBJICHUI, HAOJIIOJEHUE W OMHCAHHWE MPHU3HAKOB
MPOTEKAaHUs XHUMHUYECKUX peakiui (pa3jioxKeHUue caxapa, B3aUMOJECHUCTBHE CEpPHOM
KHUCJIOTBI C XJIOpUAOM Oapusi, pasioxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aMMO/ICHCTBUE Kee3a ¢ pacTBopoM conu Meau (1), u3ydeHue crnocoOoB paszaeneHus
cMecell: ¢ TIOMOIBI0 MarHuta, GUIbTPOBAHWE, BBIAPUBAHUE, JUCTUILUISALINSA,
xpomaTtorpadusi, MpOBEJICHUE OYUCTKU TOBAPEHHOW COJHM, HAOJIOJEHWE M OINHCAaHUE
pe3yNbTaTOB MPOBEACHMS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs] MAaccChl,
CO37aHKE MOJENIEN MOJIEKYJ (ILIAPOCTEPIKHEBBIX ).

BaxHelue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3znyx — cmech razoB. CoctaB Bo3ayxa. Kucmopox — siemMeHT U mpocToe
BemiecTBO. HaxoxaeHue Kuciopoaa B mpupojae, Gpu3nyuecKkue ¥ XUMHUYECKUE CBOWCTBA
(peakuu ropenusi). Oxkcunsl. [lpumenenne kucnopona. CrocoObl MOTy4YeHUs: KUCIOpOoaa
B JabopaTtopuu W TPOMBIIUICHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
aJIIOTpONHAas MOIM(UKAIUS KUCIOPOIa.



TeroBoil 3¢ PekT XUMUUECKON peakiiu, TEPMOXUMHUECKHE YpaBHEHHUS, dK30- U
ASHAOTEPMUUYECKUE peakUnU. TOIMINBO: Yrojib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUICHUE
napHUKOBOTO 3 (deKTa, pa3pymeHrne 030HOBOTO CIIOA.

Bomopon — anemeHT M mpocTtoe BemecTBo. HaxokaeHne BoaopoJa B NPHUPOAE,
dbusznueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOb moiyueHus. Kuciotsl u
COJIH.

Mounsipabiii 00bEM ra30B. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOoAbl. Bona kak pactBopurens. PactBopsl. HacellieHHble 1
HEHACBIIIEHHbIE pacTBOPBI. PAacTBOPUMOCTH BellleCTB B BoJe. MaccoBas /10151 BELIECTBA B
pactBope. Xumuueckue cBoiicTBa Bojbl. OcHOBaHMs. Ponb pacTBOpoB B mpupoae u B
KU3HU YesioBeka. KpyroBopoT BoJbl B pupojie. 3arpsa3HeHUe NpupoaHbIX Boa. OxpaHa
Y OYHUCTKA IPUPOIHBIX BOI.

Knaccudpukauuss Heopranuueckux coenuHenuid. Oxcunsl. Krnaccudukanus
OKCHU/IOB: coJieoOpa3yromme (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHBbIC) u
HecoieoOpazytone. HoMmenknarypa okcunoB. @u3nyeckue M XUMHUYECKHE CBOMCTBa
okcu0B. [lonyuenue okcuioB.

OcHoBanus. Knaccugukanuss ocCHOBaHMI: MIETOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuil. PU3WYECKME U XHUMHUYECKHME CBOMCTBA OCHOBAHUIA.
[TosmyyeHne OCHOBaHUU.

Kucnotel. Knaccudpukanuss xucnor. Homenknatypa kucior. dusumdeckue u
XMMHYECKHE CBOMCTBA KUCHOT. Psan aktuBHOocTH MeTtamuioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comun. Homenknatypa coseil. ®usnueckue M XHUMHYECKHE CBONCTBA COJIEH.
[Tonyuenue cosneil.

['eHeTnueckas CBsI3b MEXAY KjaccaMl HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIPEACIICHUE COJAEpKaHMUs KHUCIOpoJa B BO3AYyXE, IOJYy4YEHHE,
coOupaHue, pacno3HaBaHWE€ W HU3Y4YEHHME CBOWCTB KHUCIOpOJa, HaOI0JeHue
B3aUMOJICIICTBUS BELIECTB C KUCIOPOJOM U YCJIOBHUS BOSHUKHOBEHUS U MPEKpPAICHUS
ropeHusi (moskapa), O3HaKOMJIEHHE C oOpa3laMi OKCHJIOB U OIMCaHHE HX CBOMCTB,
MOJIydeHue, COoOMpaHHe, paclo3HABaHWE W HU3Y4YEHUE CBOWMCTB BojJopoaa (TopeHue),
B3auMojeiicTBue Bojgopoaa ¢ okcugomM wmeau (ll1)  (BO3MOXXHO HCHOJIB30BaHUE
BUJieOMAaTepualoB), HaOmrogeHne o0pa3loB BEIIECTB  KOJMYECTBOM |  MOJIb,
UCCIIeZIOBAaHUE OCOOCHHOCTEW PAcCTBOPEHMsI BEIIECTB C PA3IUYHON PAacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JI0JIEN PAaCTBOPEHHOTO BEIIECTBA,
B3aUMOJCICTBHUE BOJbI C METAJJIAaMU (HATPUEM U KaJibLIUEeM) (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIEIOBAHUE OOPA3I[OB HEOPTaHMYECKHX BEIIECTB PA3IMYHBIX
KJIacCOB, HAOJIOJIEHME HW3MEHEHUS OKpPAacKM MHJMKATOPOB B pAacTBOpax KHUCIOT U
niesioue, n3ydeHue B3aumojencTBus okcuaa Meau (1) ¢ pactBopom cepHON KHCIIOTHI,
KHCJIOT ¢ METAJUIaMH, PEaKLIMi HENTPAIN3aLMH, [T0JIy4YE€HNE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHUE OJIHOTO METaJljia IPYTUM U3 PacTBOpa COJH, PEUICHUE IKCIIEPUMEHTAIBHBIX
3a1ay4 no teme «BaxkHeilne Kacchl HEOPraHUYECKUX COSAMHEHUI.

Ilepuoanueckuii 3akoH u Ilepuoanyeckasi cucremMma XuMH4YeCKHUX dJ1eMeHTOB /1.
N. MengeneeBa. CrtpoeHue aroMoB. XuMHYeCKass CBsA3b. QOKHCIHUTEIBHO-
BOCCTAHOBHTE/IbHbIE PEeAKIIUN

[TepBbie MOMBITKH KIacCU(UKAIMA XUMUYECKHX deMeHTOB. [loHsTHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIEIOUYHO3EMEIbHBIE METAIJIbI, TAJOTE€HbI, UHEPTHHIE
rasbl). DJIE€MEHTHI, KOTOPBIE 00pa3yoT aM(PpOTEPHBIC OKCUJIBI U THIPOKCHU/IBI.



[Tepuoguueckuit 3akoH. [lepuoanueckas cucremMa XUMHYECKUX diaemeHTtoB [[. .
MenneneeBa. Kopotkomepuoanas u jgimuHHOmepuogHas ¢opmbel [lepuoandeckoit
cucreMbl xuMuueckux iemeHToB /. . Menneneesa. Ilepuons! u rpynnel. @u3ndeckui
CMBICJT ITOPSIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIBI AIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMHUUecKuX 3yeMeHToB Ilepuoamdeckoit
cucreMbl /J[. M. MenneneeBa. XapaKTepUCTHKAa XHMHYECKOTO DJJEMEHTAa IO €ro
nonoxenuto B [lepuonnueckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH  H3MEHEHHUs pajauyca aTOMOB XHUMHYECKHUX  DJIEMEHTOB,
METAUTNYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOJAM.

3nauenue llepuoaumueckoro 3axkoHa u Ileproguyeckol CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTHs HayKu U npakTuku. [. 1. MenaeneeB — y4€HbINA U TpAXKIaHUH.

Xumudeckas CBsa3b. KoBaneHTHas  (TodspHas W HEMOJApHAs)  CBS3b.
DIEKTPOOTPUILIATEILHOCTh XUMUUECKUX IJIEMEHTOB. MIOHHAs CBSA3b.

Crenenb oxucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccs
OKHCJICHHUS U BOCCTAaHOBJICHUS. OKUCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpaslloB BEIIECTB METAIJIOB M HEMETAJJIOB, B3aWMOJICHCTBHE
TUAPOKCHJIa IIMHKAa C pacTBOpAMHM KHUCJIOT U IIEJIoYed, TMPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUA (TopeHue,
PEaKINK Pa3I0KEHUSI, COSTUHEHHUS).

Mescnpeomemmnuie cea3u

Peannzanuss MeXNpeIMETHBIX CBA3€M NIpU M3YYEHUH XHUMHUU B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOIINX €CTECTBEHHO--HAYUYHBIX TTOHITHH, TaK
M TIOHATHH, SIBIISIIOIIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--
Hay4qHOTO IMKJIA.

OO01IMe ecTeCTBEHHO--HayYHBIC TIOHITHS: HAYIHBIH (aKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaJu3, CHUHTE3, KIacCu(pUKalus, TEePUOJAUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHHUE, MO/IEIIb, SIBJICHUE.

dusznka: Marepus, aToOM, JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIWJ, W30TOIbI,
paauoaKTUBHOCTh, MOJIEKYyJa, DJIEKTPUUECKUW 3aps]l, BEIIECTBO, TEl0, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBA, Ta3, (U3MYECKHE BEJIWYWHBI, CAUHUIIBI U3MEPEHUSs,
KOCMOC, IUTaHEeTHI, 3BE31b1, COTHIIC.

buonorus: poTocuHTe3, ABIXaHUE, OHOCHEpa.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpPabl, TOPHbIE MOPOAbI, MOJIE3HbIE
HCKOITAa€MbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u xuMHUYeCKasi peaKkuus

ITepnoguueckuit 3akoH. [lepuoguueckas cucrema XUMHUYECKUX 3iemeHToB [ U.
MenpneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, KaIusl, KAJIbIUA U UX COCIUHEHUN B COOTBETCTBHUH C
MOJI0KEHUEM DJIEMEHTOB B lleproanueckoil cuctemMe u CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUIbl XUMUYECKON CBA3U. THUIBI KPUCTAIUNIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMETKH W BHJA
XUMHYECKOU CBSI3H.

Knaccudukamuss u HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPTraHMYECKUX COCIUHEHUU,
Ir€HETUYECKasl CBA3b HECOPTaHMYECKUX BEIIECTB.



Knaccudukanuss XMMHYECKHX peaklMil MO pa3iIMYHBIM IpHU3HAKaM (10 YUCIY U
COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHHIO
CTENEHEW OKUCICHUS XHUMHUYECKUX DSJEMEHTOB, MO OO0paTUMOCTH, IO Yy4acTHUIO
KaTajan3aTopa). JK30- U S3HI0TEPMUUYECKHUE PEAKLIUU, TEPMOXUMHUECKHE YPaBHEHUS.

[TonsiTue o cKOpocTH XuMUYeckoll peakuuu. [loHsTHe 00 O00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTE€HHBIX U TeTEepPOreHHBIX
peakuusax. Ilondarue o kartanuze. [loHsTme o0 xumuueckoMm paBHOBecHH. DakTophl,
BIIMSIIOIINE HA CKOPOCTh XUMHUUYECKOM peaKUU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHS.

OKHMCIHUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, AIIEKTPOHHBIN OanaHc
OKHUCJIMTEIBbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBleHUE YpaBHEHUI OKHCIUTEIbHO--
BOCCTAHOBUTEJBHBIX PEAKIUI C HUCIIONIB30BAHUEM METOJIA JIEKTPOHHOTO OajaHca.

Teopust 3IAEKTPOIUTHYECKON HUCCOUMALMM. OIJIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Kartvonbsl, aHuOHbl. MexaHuU3M JAUCCOLMAIMU BEIIECTB C pa3JIMYHBIMU BHAAMHU
xuMuueckoi cBsizu. Ctenenpb aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOIUTHI.

Peakunu moHHOTO OOMeHa. YCIIOBUS TMPOTEKAaHUS peaKIMii HOHHOro OOMeHa,
MIOJIHBbIE U COKpalI€HHbIE HOHHBIE YpaBHEHUs peakuuil. CBOICTBAa KUCIOT, OCHOBaHUHN U
cojiel B CBETE NPEJICTaBIECHUN 00 AIEKTpOoJIUTHYECKOW aucconumanuu. KauecTBeHHbIE
peakuuu Ha MOHBI. [loHsATHE O TMAPONIHU3E COTEN.

Xumuueckuii IKcnepumenm:

03HAKOMIICHHE C MOJEISIMU KPUCTAJUIMYECKUX PELIETOK HEOPTraHUYECKUX BEIIECTB
— METAJJIOB U HeMeTauloB (TpaduTa u amMasa), CIOKHBIX BEIIECTB (XJIOpHaa HATpHs),
UCCIEAOBAaHUE 3aBUCUMOCTHM CKOPOCTH XHMHMUYECKOW peakuuu OT BO3IEHCTBUS
pa3auYHbIX (AKTOPOB, HKCCIEIOBAHHE AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOLUAUMU KUCTIOT, IIeJIoYe U cosieid (BO3MOXKHO HCIIOJIb30BAaHHE BHUIEO
MaTepHUaIoB), MPOBEICHUE OMbBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIINil
HMOHHOTO 0OMeHa (0O0pa3oBaHME OCa/Ka, BhIIEICHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peakuuu pas3ioKeHUs, COCIUHEHHs), PpacllO3HABAHME HEOPTraHWYECKUX BEIECTB C
IIOMOLIBI0 KAYECTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTasibl 1 MX coeIMHEHUSA

OO61mas xapakTepucTuka raJoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE
creneHu okucieHus. CTpoeHne u puanueckue CBOMCTBA MPOCTHIX BEIIECTB — rajJOTCHOB.
XUMHYECKHME CBOIICTBA Ha mpuMepe xjopa (B3aUMOJEHCTBHE C METaJlJIaMu,
HEeMeTalulaMu, 1ienoyamu). XiopoBoaopoa. ColisiHas KHUCIOTa, XUMHUYECKHE CBOMCTBA,
MOJIy4eHUe, TPUMEHEHHe. J[elicTBUE XJIopa M XJIOPOBOJAOPOJA HAa OPraHU3M YEJIOBEKa.
Baxnerimme xJ10puabpl 1 X HAX0XKIECHUE B MPUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpymnmbsl. OcCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u puanueckue CBOWCTBA MPOCTHIX BEIECTB
— KHCJIOPOJIa U Cepbl. AJUIOTPOIMHBIC MOIU(DHUKAIIUKA KUCIOpPOAa U Cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOJOPOI, CTpOEHUE, PU3NUECKUE U XUMHYECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TMPEJICTABUTENN KHCIOTHBIX OKCuAOB. CepHas Kuciora, (U3UYECKHE U
XUMHUYECKHe CBOMCTBaA (00IIMe Kak MpeIcTaBUTENs Kiacca KUCIOT U creuuduueckue).
XYUMHUYECKHAE PEaKIUH, JIeKAIIMEe B OCHOBE IMPOMBIINUICHHOTO CIOCO0a TOTydeHUs
cepHoil kucnotel. [Ipumenenne cepHoit kucnoTel. Conu CEpHON KUCIIOTHI, Ka4YECTBEHHAS
peakius Ha cynabdar-uoH. HaxoxaeHue cepsl U €€ coeIMHEHUN B IPUPOJIE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpelbl COCAWHEHUSIMU Cepbl  (KUCIOTHBIC JOXK[IH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €ro MPEI0TBPAIICHHUS.



O6mmas xapakrepuctuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUs. A30T, paclpocTpaHEHUE B MpUpPOE, hU3nUecKue u
XUMHYECKUE CBoicTBa. KpyroBopoT azora B mpupone. AMMHAK, ero (Qpu3nueckue u
XUMHUYECKUE CBOWCTBA, MOJIyueHHE W npuMeHeHue. Conu aMMOHUS, UX (U3HYECKHE U
XUMHUYECKHE CBOWMCTBa, NpuMeHeHue. KadecTBeHHas peakiusi Ha HMOHBI aMMOHHS.
A3oTHas kucjiora, e€ moiiyueHue, puU3NUecKue U XUMHUYECKHue CBoMcTBa (oOmue Kak
IpeCTaBUTENS Kilacca KUCIOT U crienupuueckue). Vcnonb3oBaHue HUTPATOB U COJEH
aMMOHHUS B KayeCTBE MHUHEPAIbHBIX ynoOpeHud. XuUMHUECKoe 3arps3HeHHe
OKpYXaroleil cpeapl COeNUHEHUAMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3yXa,
nouBsl U BogoémoB). dDocdop, amtorponHsie moaudukanuu docdopa, dpusudeckue u
xumuueckne cBorctBa. Oxcun ¢ocdopa (V) u dochopHas kuciaora, puzHUecKue U
XUMHUYECKHE CBOWCTBa, mnonydyeHue. HMcmonbp3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX YI00pEHUI.

O61as xapakrepuctuka 3neMeHToB |V A-rpynmbsl. OcCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHblE  CTENEHW  OKHCIEHHUS.  YTJIEpoJ,  aUIOTPOIHbIE  MOAU(PUKALINH,
pacnpocTpaHeHue B Mpupoae, (U3NYECKUEe U XUMHUYECKHE CBOMCTBa. AncopOIus.
KpyroBopot yrinepona B mpupoge. Okcuabl yriaepoga, UX (U3HUECKHE U XUMUYECKUE
CBOICTBA, JIEHCTBUE HA JKUBbIE OPraHU3MBI, MTOJIYyYEHUE U IMPUMEHEHHE. DKOJOTUYECKUE
npoOJeMbl, cBs3aHHBIE ¢ okcuaoM yriaepoaa (1V), rumoreza rino0aabHOTO MOTETUICHUS
KJIUMaTa, MApHUKOBBIA 3¢dekT. YroiapHas KHCIOTa U €€ Cold, UX (PU3NYECKUue U
XUMHUYECKHE CBOMCTBA, MOJTyyeHHe U NpuMeHeHne. KauecTBeHHas peakuus Ha KapOoHAT-
uoHbl. Mcronb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHWYECKHUX BEUIECTBAX KaK O COEAMHEHMSIX
yraepoga (MeTaH, 3TaH, STWIEH, AlETHJIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas KHCIIOTA).
[TpupoaHble UICTOYHUKU YTIEBOAOPOJOB (YToib, MIPUPOIHBINA Ta3, HEPTH), MPOTYKTHI UX
nepepaboTku (OCH3UH), HX POJIb B OBITY M MPOMBINIIEHHOCTH. [IoHATHE 0 OMOJIOTHYECKU
BaKHBIX BEIIECTBAX: >KMpaxX, OeNKax, yrjieBojax — M HX POJU B YKU3HMU YEJOBEKa.
MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTaHMUECKUX COEIMHEHUN.

Kpemuuii, ero ¢usmdeckne U XUMUUECKUE CBONCTBA, MONYYEHHE U TMPUMEHEHHUE.
Coenunenus kpemHusi B npupoje. O0mue npenacrabienus 06 okcuae kpemuus (1V) u
KpeMHUeBOl kuciore. CWIMKaThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiimme crpouTenbHble MaTepuanbl:  KepaMUKa, CTEKJIO, IEMEHT, OeTOH,
xkene300eTon. [IpoGnempl 6€30MacHOTO HMCMOIB30BaHUS CTPOUTENBHBIX MaTEepHAIOB B
IMOBCEIHEBHOM >KU3HU.

Xumuueckuil IKcnepumenm:

HU3ydeHrne o0O0pa3I0oB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
NPOBEJIEHNE KAaYEeCTBEHHBIX peakUuid Ha XJIOPUJ-WOHBI M HaONIOJICHHE NPU3HAKOB HX
NPOTEKaHHUs, OMbIThI, OTpaXkarolue (U3MUecKre U XUMUYECKHUE CBOMICTBA raJlor€HOB U
UX COEAMHEHMH (BO3MOXHO HCIIOJIb30BAaHUE BUAEOMATEPHAIIOB), O3HAKOMIIEHHE C
o0OpasnaMu  XJIOpUAOB (TaJOTEHUIOB), O3HAKOMIIEHHE C oOpa3maMu cepel U €€
COEJIMHEHUSMU (BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEpHAlIOB), HAOIIOJACHHE Mpolecca
oOyrnuBaHus caxapa HoJl JE€HCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYEHUE
XUMHUYECKUX CBOWCTB pa30aBIEHHOM CEPHOM KHUCIIOTHI, IMPOBEJECHHE KaueCTBEHHOMU
peakuuu Ha cyiab(paT-uoH M HaOIOJIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C
¢uznueckumMu  cBoWcTBaMM  a3ora, ¢ochopa W UX COEAUHEHUH  (BO3MOXKHO
UCTIOJB30BAHUE BHIEOMATEPHATIOB), OOpa3liaMu a30THBIX U (POCHOpPHBIX yHOOpEHHIA,
noJjiyueHue, cobupaHue, paclo3HaBaHHE M M3y4YE€HHE CBOWCTB aMMHaKa, IMPOBEJCHUE



KaYeCTBEHHBIX peakKlMil Ha MOH aMMOHHA U (Qoc]arT-uOH U U3y4YeHHE NPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJECUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), U3YUYEHHUE MOJIENEH KpPUCTAINIMYECKUX
pemi€Tok anmasza, rpaduta, ¢yiepeHa, O3HAKOMIIEHHE C TMPOIECCOM aAcopOnuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIVIEM H© YCTPOMCTBOM HPOTHBOrasa,
MoJIy4eHUe, COOMpaHHe, paclo3HaBaHUE M HW3YYEHHE CBOWCTB YIJIEKUCIOTO rasa,
IPOBEJICHNE KAuyeCTBEHHBIX pEAKIMI Ha KapOOHAT M CHIMKAaT-UOHbl M HM3YyYEHHUE
NPU3HAKOB WX  IPOTEKaHUs, O3HAKOMJIEHHE C  NPOAYKUHEH  CHJIMKATHOMN
MIPOMBILIJIEHHOCTH, PELIEHHWE OJKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Baxneimme
HEMETAIUIBI U UX COCTMHEHUSY.

MeTajuibl M UX COCAUHEHUS

OO0mas xapakTepUCTHKAa XMMHYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHH MX
nonoxkenus B llepuogmyeckoin cucreme xumuyeckux snemeHToB [[. M. Menneneesa u
ctpoeHusi aromoB. CTpoeHue MeTayuioB. Meraminyeckas CBsI3b M MeTaJUIMYecKas
KpUCTAJUIMYECKass pemeTKa. OIEKTPOXUMUYECKHM psAld  HaNpsDKEHUHM  METaJUIoB.
duznyeckue U XUMUYECKHE CBOMCTBA MeTalioB. O0IIKe CriocOOBI MOTYyYEHUST METAILIOB.
[ToHsiTHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. CriiaBbl
(cTamp, 4yryH, JIOPaTIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[[lemounsle MeTamibl: nojoxkeHue B llepuonuueckoil cucTeEME XHUMHUYECKUX
sanementoB J[. M. MengeneeBa, CTpO€HHE HUX AaTOMOB, HAaXOXJIEHHE B MPHUPOJIE.
dusnyeckue W XUMHYECKHE CBOMCTBa (Ha mpuMmepe Harpus U Kanusg). OKcuabl U
TUAPOKCHUIBI HATpUS U Kanus. [I[puMeHeHne menoYHbIX METAJIIOB U UX COSIUHEHUM.

[IlenoyHo3eMeNbHBIE METAJUIBI MArHUK U KaJbLMM: nosokeHue B [lepuoanueckoi
cuctemMe xumudeckux sneMeHToB . 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAX0XKJICHUE
B npupozac. Puznueckue M XUMUYECKHE CBOMCTBA MarHus W Kaublus. Baxueinmue
COCIMHEHUsl Kalblug (OKCUM, TUIApOKcHH, coyid). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTPAHECHHUS.

AmnmromMuHuN: nonoxkenue B [lepuonnueckoil cucteme XuMuyeckux siuemeHToB [1. U.
MeHnneneeBa, CTpOCHHE aTOMa, HAaXOXKJIECHHUE B Ipupone. PuznuecKkue U XUMHUYECKUE
CBOICTBa aIFOMUHUSA. AM(OTEpHbIE CBONCTBA OKCUA U THIPOKCUIA aTFOMUHHUSL.

Kenezo: nonoxenne B Ilepuognueckoil cucteMe XUMUYECKUX 3iemMeHToB J[. .
MeHnaeneeBa, CTpOCHHE aToOMa, HaXOXKJIEHHE B mpupoje. PU3NUEeCKue M XMMHYECKUE
cBoicTBa xene3a. Okcunpl, ruapokcuabl U conu xenesa (I1) u xenesa (11l), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ 00pa3l[aMHi METaJJIOB U CIUIABOB, UX (PU3MUYECKUMHU CBOWCTBAMH,
U3Y4EHHE  PE3yJbTaTOB  KOPPO3UMM  METAUIOB  (BO3MOXKHO  MCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), OCOOCHHOCTEN B3aUMOJECHCTBUS OKCUAA KaJIbLIUS U HATPUsI C BOAOU
(BO3MOHO MCIIOJIb30BAaHHE BUICOMATEPHAIOB), UCCICIOBAHUE CBOMCTB KECTKOU BOJIBI,
npolecca ropeHus Kelie3a B KUCIopoJie (BO3MOYXKHO MCIIOJIb30BAHUE BUEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEeaKI[Mii HA MOHBI: MarHus, KaJbLUs, aTFOMUHUS,
nuHka, xenesa (II) u xenesa (l1), menu (l1), HaGmogeHMe M omMcaHuE MPOLIECCOB
OKpallMBaHUs MJIaMEHU MOHAMHU HATPUS, KIS U Kajdblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), HCCIEIOBaHHE aM(OTEpHBIX CBOMCTB THAPOKCHIA AITIOMHUHHUS U
TMAPOKCHIA LMHKA, pEUICHUWE OHKCIIEPUMEHTAIBHBIX 3a1ad 1o Tteme «BaxnHenmme
METaJUIbl U UX COCTUHEHUS».

XuMHA U OKpY:Kaolas cpena



BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM u4ejoBeka. be3zomacHoe
UCIIOJIb30BAHME BEIIECTB M XHMHUYECKHX peakiuii B ObiTy. IlepBas momomip mnpu
XUMHUYECKHX 05KOraX U OTPaBJIECHUSIX.

XVWMHYECKOE 3arpsi3HEHHE OKpyKallleld cpeasl (IpenenbHas JOMyCcTUMAast
KOHIeHTpauusa BemectB, nanee — I[IJIK). Ponp XumuM B pelieHUH HKOJIOTHYECKHX
mpoOeM.

Xumuueckuil IKCnepumenm:

u3yueHre oOpa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEpHbBIE
MaTepHuaJbl).

Mescnpeomemnuwie ceéa3zu

Peanmu3anuss MeXNpeIMETHBIX CBsA3€d IpU M3y4YeHMM XuMuUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHITHM, TaK
U TIOHSTHUH, SBISIOIIMUXCA CHUCTEMHBIMH JJISl OTIEIBHBIX IPEAMETOB €CTECTBEHHO--
HAy4YHOTO IHKJIA.

OO61mue ecTeCTBEHHO-HAYUHbIE MOHATHUS: HAYYHBINA (haKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHalu3, CHUHTE3, Kiaccudukamus, TMNepUOJUYHOCTb, HAOIIOJCHUE, OSKCIIEPUMEHT,
MOJIETUPOBAHNUE, HU3MEPEHHE, MOJIENb, SIBJICHUE, NApHHUKOBBIA 3(PQEKT, TEXHOJIOTHsi,
MaTepUaJbl.

®uzuka: Marepus, aToM, 3JIEKTPOH, MNPOTOH, HEHUTPOH, MOH, HYKJUJ, U30TOIBI,
PaANOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKUM 3apsil, MPOBOJHUKH, MOIYNPOBOIHUKH,
JTURJIEKTPUKH, (DOTOIJIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpHUCTAUIMYEcKas peméTka, CIUlaBbl, (Qu3ndecKkue
BEJIMYUHBI, EIUHUIIBI WU3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Connue.

buonorus: ¢otocunres, npixaHue, Ouocdepa, -HKOCUCTEMA, MHHEpaIbHbIE
yI0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, IUTATEIbHbIEC BEIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOABI, IOJIC3HBIC
MCKONIaeMbI€, TOIIIMBO, BOJIHbIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 10 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MIPOrPaMMBbl OCHOBHOTO 00IIero oOpa3oBaHuUs
JOCTUTAIOTCS B XO0Jie¢ OOYy4YeHHMs] XMMHUU B €IUHCTBE Y4eOHOM M BOCIHUTATEIHHOU
NESITENIbHOCTH B COOTBETCTBUU C TPAUIMOHHBIMA POCCUMCKUMU COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMHU B OOIIIECTBE MPaBUIaMH U HOPMaMHU
TIOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS M COIUAIA3AIINN
00yyJaromuxcs.

JInaHOCTHBIC pe3ynbTaThl OTpakaroT TOTOBHOCTD 00yJarommxcs
PYKOBOJICTBOBAThCS CHUCTEMOW IMO3WTUBHBIX IEHHOCTHBIX OPHEHTAIIMA W PACHIUPCHUE
OTIBITA JICITETLHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHUS:

IICHHOCTHOTO OTHOIICHHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAyYHOMY HACJICIWIO, TOHMMAHMSI 3HAYCHHS XMMHUCCKONW HAYKU B )KU3HU COBPEMEHHOTO
oOmiecTBa, CMOCOOHOCTH BIAJETh JIOCTOBEpHOW WH(OpMaImein o TmepesoBbIX



JNOCTH)KEHUSAX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XMMUM, 3aMHTEPECOBAHHOCTU B
Hay4YHbIX 3HaHUAX 00 yCTpOMCcTBE MUpa U OOIECTBA;

2) rpasKAaHCKOro BOCIIMTAHUS:

IPEJCTABICHHUS O COLMATBHBIX HOPMaX U MpaBUIaX MEKIMIHOCTHBIX OTHOIIICHUH B
KOJIJIEKTUBE, KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  OOIIECTBEHHO IIOJE3HOH,
yueOHO-HCCIe10BaTeNbCKOM, TBOPUECKON M IPYTUX BHAAX NESATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTM  NPU  BBIIOJHEHUU  Y4YEOHBIX,
NO3HABATEbHBIX 3314, BBIMOJIHEHUN XUMHUECKUX SKCIIEPUMEHTOB, CO3JaHUN yYEOHBIX
IPOEKTOB, CTPEMJIEHHS K B3aUMOIOHMMAHHIO M B3aMMOIIOMOIIM B IPOLECCE ATOM
y4eOHON NeATENbHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBEIEHUE M TOCTYNKH CBOUX
TOBApUIIEH C TO3WIWU HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHHUSA
HOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHUECKUE TIPEACTABICHHUSI O BEIIECTBE M XUMHYECKOH peakiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABJISIOIIUE OCHOBY
JUI TIOHUMaHMs CYITHOCTHM HAy4yHOW KapTUHBI MHUpa, MpEACTaBiIeHHs OO0 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOIHON CpPeroi, o
POJIHM XMMHH B TTO3HAHUH YTHX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHbIE MOTUBBI, HAIIPABJICHHbIC HA TIOJIY4YeHUE HOBBIX 3HAHUM 110 XUMUH,
HE00X0AUMBbIe i1 OOBSICHEHUsI HAOII01aeMBIX MPOLIECCOB U SIBICHUH, TO3HABATEIbHOH,
UHPOPMAIIMOHHON M YUTATEIHCKOW KYJIBTYpPhI, B TOM YHCIIC HABBIKOB CAaMOCTOSTEIHHOMN
paboThI ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYITHBIMH TEXHUYECKHUMHU
cpeacTBaMH MH(GOPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYy4YeHMIO M I[O3HAHUIO, JIFOOO3HATENBHOCTb, T'OTOBHOCTh U
CIOCOOHOCTh K CaMOOOpa30BaHMUIO, MTPOCKTHON M MCCIEIOBATEIBCKONU ACATEILHOCTH, K
OCO3HAaHHOMY BBIOOPY HaNpaBICHHOCTH U YPOBHs 00y4YeHHUS B JalIbHEHIIIEM;

4) ¢opmMupoBaHUsI KYJIbTYPbI 310POBBSI:

OCO3HAHHWE IICHHOCTH >KH3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO,
YCTaHOBKHM Ha 3/I0POBBIA 00pa3 »U3HU, OCO3HAHUE MOCIECTBUIA U HETPUSATHE BPEIHBIX
NpUBbIYEK  (YNMOTPEOJIEHUS  alKOToJId, HApKOTHKOB, KYPEHHs), HEOO0XOIUMOCTH
coOroieHusT TpaBuJI 0€30MaCHOCTH MPH OOPAIEHHH C XUMHUYECKUMHU BEIIECTBAMH B
OBITY U peaslbHOM KU3HHU;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K MPAKTUYECKOMY H3YYEHHIO TIpodeccuii M TpyAa pa3IudyHOTo poja,
YBOKEHUE K TPYAY W pe3yiabTaraM TPYAOBOH JEATEIHHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHs MPEJAMETHBIX 3HAHUM MO XWMHHU, OCO3HAHHBINH BBIOOpP MHIWBUIYaTbHOMN
TPAGKTOpPUU TPOJNOJDKEHHsI 00pa3oBaHMA C Y4ETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XHMMHH, OOILECTBEHHBIX HMHTEPECOB U NOTpeOHOCTEH, YCHEIIHON
PO ECCHOHANBHON JEATeIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTBH
alanTUPOBATHCS B MPO(ecCHOHaTBHON CpeIe;

6) 3K0JIOrHYeCcKOro BOCIIUTAHUS

AKOJIOTUYECKH I1eJieco00pa3Hoe OTHONICHHE K MPHUPOJE KaK UCTOYHHUKY KH3HU Ha
3emsie, OCHOBE €€ CYIIECTBOBAHHS, MOHWMAaHUE LIEHHOCTH 3J0pPOBOTO M 0€30MacHOro
o0Opa3a J>KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (HU3UYECKOMY U
NICUXUYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOACHUS TpaBWi 0e30MacHOro
MOBEJICHUS TIpU paboTe C BEIIECTBAMH, & TAK)KE B CUTYaIUAX, YTPOXKAIOIINX 3I0POBBIO U
JKU3HHU JIIOJICH;



CHOCOOHOCTH TNPUMEHSTh 3HAHUA, IOJIydaeMble NpU HM3YYEHUM XUMHH, JUIS
pelieHust 3ajad, CBSI3aHHBIX C OKpYXKalolled NPUPOIHOW cpenoil, Ui MOBBIIICHUS
YPOBHSI KOJIOTUYECKON KYJIbTYPBHI, OCO3HAHUS TII00ATBHOTO XapaKTepa KOJIOTUIECKHX
npobsieM W MyTed MX peleHUus MOCPEACTBOM METOJOB XHUMHUH, 3KOJOTHMUYECKOIrO
MBILUIEHUS,, YMEHHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM, KOMMYHHUKATUBHOU U
COLIMAIbHOM MPaKTUKE.

METANPEJIMETHBIE PE3YJIbTATDI

B cocraBe MerampeIMeTHBIX ~ PpE3yJNbTAaTOB  BBIACNAIOT  3HAUYMMBIE  JUIS
(GopMHUpOBaHUS MHUPOBO33pPEHMsI OOIIEHAy4YHbIE MOHATHS (3aKOH, TEOpHUs, MPHUHIIMIIL,
runoresa, (akT, CUCTeMa, MPoLECC, SKCIEPUMEHT U JIPYroe.), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYyUHbIX Y4E€OHBIX MpPEAMETax M MO3BOJIIOT HAa OCHOBE 3HAHMWM W3 3TUX
npeaMeToB (OpMUPOBATH MPEACTABICHUE O LEIOCTHOM HAaydyHOH KapTUHE Mupa, U
YHUBEpCaJbHble  y4yeOHble  JeHCTBHS  (TIO3HABaTelIbHblE, = KOMMYHUKAaTHUBHBIE,
pPEryISATHBHBIE),  KOTOpbIE  00ECIEeYMBalOT  (POPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOM! A€ATEIbHOCTH.

Ilo3HaBaTe/bHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble Joruyeckue AeicTBHUA:

YMEHHS UCHOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIUIEHUS MPU OCBOEHUU 3HAHUM:
pacKpbIBaTb CMBICT XUMHYECKHUX TIOHATHHA (BBIOCNATH HMX XapaKTepHble NPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSTHSMH), MCIIOJIB30BaTh IOHATHS IS
OOBSCHEHUSI OTAENBHBIX (DAKTOB M SIBICHMI, BHIOMPATh OCHOBAaHUSA WU KPUTEPUH IS
KJaccu(UKaluy XMMHUYECKMX BEIIECTB W XHMUYECKMX pEeaKLUMH, YCTaHaBIIMBATh
NPUYMHHO-CIICACTBEHHBIE CBA3M MEXAY OOBEKTAMHM H3Y4YEHHS, CTPOMUTH JIOTHYECKUE
paccyxaeHusl (MHIYKTUBHbIE, JAEIyKTUBHbIE, IO aHAJOrWHu), JeNaTh BBIBOABI U
3aKJIIOUYEHHUS;

yMEHHE MpPHUMEHATh B TIpoliecce IMO3HAHMUA TMOHATHS  (MpeIMEeTHbIE U
METaNpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIIOJIb3yEMblE B XHUMUH,
npeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMblE B XUMHUU MOJIEJbHBIE MPEACTABICHUS —
XMUMUYECKHI 3HaK (CUMBOJI 2JIEMEHTA), XUMUYecKas popMysa U ypaBHEHHE XUMUYECKOU
peaKkIy — MpH pelIeHUN y4eOHO-TIO3HABATENbHBIX 3a/1a4, ¢ YYETOM 3TUX MOJEIbHBIX
NPE/ICTaBJICHUI BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3Y4aeMbIX
O0OBEKTOB — XUMHUYECKMX BEIIECTB W XHMMHUYECKHX pEaKIUil, BBIABIATH 0OIIME
3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBSI3M W TNPOTHUBOPEYUS B H3y4aeMBbIX
npoLeccax U sSBJICHUSX.

Ba3zoBble nccienoBarebckme 1eHCTBHA:

YMEHHME HCIIONb30BaTh IIOCTABJIEHHBIE BOINPOCH B KadyeCcTBE MHCTPYMEHTA
NO3HAHUA, a TaKK€ B KAa4eCTBE OCHOBBI JUISI (DOPMUPOBAHUS THUIOTE3BI 1O IMPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHrne OmNbITa MO0 IUIAHUPOBAHUIO, OPraHu3allud U MPOBEIACHUIO
YUEHHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 X0A0M MPOIecca, CaMOCTOSITETLHO
IPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIHPOBATh 0OOOIIECHHS M BEIBOJBI 110 Pe3yIbTaTaM
MPOBEIEHHOTO OIbITa, UCCIAEAOBAHUS, COCTABIISITh OTYET O MPOAETIaHHOM padoTe.

PabGora ¢ undgopmanueii:

yYMEHHE BbIOUPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATh MH(DOPMALINIO Pa3THIHBIX
BUJIOB M (OpM MpeacTaBiCHMs, MONIYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-
NOMyJsipHas JIUTEpaTypa XMMHUYECKOTO COJEp:KaHHs, CIpPaBOYHbIE MOCOOUsS, Pecypchl
WuTepHera), KpUTUYECKH  OLIEHMBATh  IPOTUBOPEYMBYIO U HEJIOCTOBEPHYIO
UH(pOPMAILINIO;



yMEHHE NPUMEHATHh pa3IM4yHble METOJbl M 3ampochl MpU MOMCKE U 0oTOOope
UH(GOPMALIUU U COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JJIsl BHIITOJIHEHUS YYEOHBIX U
[O3HABATENIbHBIX 3a/au OIpPEAENEHHOr0 THUIA, IMPUOOPETEHHE ONbITa B 00JACTH
UCIIONIb30BaHUsT ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUW,  OBJaJCHUE
KYJbTYpOH aKTUBHOTO HUCIOJIb30BaHUS Pa3JIMYHbIX MOMCKOBBIX CUCTEM, CAMOCTOSATEIBLHO
BBIOMpATh ONTHUMAJBHYIO (GOpMYy MpEeACTaBiICHUS HHPOpPMAIMU M WLIIOCTPUPOBATH
peraemMbie 3aa4i HECIOKHBIMU CXEMaMHM, JuarpaMMaMu, IpyruMu GpopMamu rpaduxu
U UX KOMOWHAIUSIMU;

yMEHHE  HCIONb30BaTh M  aHaJU3UpoBaTh B  TIpolecce  ydeOHOM U
UCCIIEIOBATEIbCKOM  JIEATENBHOCTH HMH(MOPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOr0 X0341iCTBA U TPAHCIOPTa Ha COCTOSIHUE OKPY KaIOIEel IPUPOJTHOM CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCaJIbHbIEe YueOHbIE JeiiCTBUS:

YMEHHS 3a/laBaTh BOMPOCHI (B XOje AHanora u (Win) JUCKYCCHM) MO CYIIECTBY
o0cyx/1aeMoil TeMbl, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTENIBHO BBITIOJHEHUS
MIPEAJIOKEHHOH 3a/1a4u;

YMEHUS MPECTaBIIATh NOJYyUEHHBIE PE3yJIbTaThl TO3HABATEIBHOMN JESTEIBHOCTH B
YCTHBIX M THCHBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTAIMI0 PE3YJIbTaTOB BBHITIOJHEHUS
XUMUYECKOTO JKCIepuMeHTa (1abopaTOpHOrO OMbITa, J1A0OpaTOpHOM paboThl IO
HCCJIEIOBAaHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);

yMEHHUS  y4eOHOTO COTPpYAHHYECTBAa CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEIbHOW U HCCIENOBATENbCKON NEATEIbHOCTH MPH PELUIEHUU BO3HUKAIOIIUX
npo0OsieM Ha OCHOBE y4éra OOIIMX MHTEPECOB U COIVIACOBAHUS MO3MUIMI (00CyXIeHus,
OOMEH MHEHUSIMU, «MO3TOBBIE INTYPMbI», KOOpPJIWHAIIUS COBMECTHBIX JIEHCTBHUIA,
ompeieNieHne KPUTEPUEB MO OI[EHKE KaueCTBA BHIMOJHEHHON pabOThI U IPYTHE).

PeryasiTuBHBbIC YHMBepCaJIbHbIe yUeOHbIe JeHCTBHUS:

YMEHHUE CaMOCTOSITEIbHO ONpPEACNATh LeJld JACSTENbHOCTH, IJIAHUPOBATb,
OCYIIECTBJISITh, KOHTPOJHMPOBATh W TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BbIOMpaTh Haubosee 3(PQPeKTUBHbIE CHOCOOBI pElIeHHs Y4YEeOHBIX U
MO3HABATENbHBIX  3a/a4, CaMOCTOSITEIbHO  COCTaBIISITh  WJIM  KOPPEKTHUPOBATh
MPEJIOKEHHBIA AJITOPUTM JIEUCTBUM IIPU BBINOJHEHUU 33JaHUM C YYETOM IOIYy4YECHUS
HOBBIX 3HaHUW 00 uH3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OILICHUBATh
COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBJIEHHON 1EelIH, YMEHHE HUCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPeJIJIaraéMble B YCIIOBUU 3aJaHUM.

IHNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHUIO 00S3aTENBHOIO COJEP KAHMS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOl pabodeil mporpaMMoil, BBIIEISIOT: OCBOCHHBIE
00ydJaromyMHCS Hay4YHBIEC 3HAHUS, YMEHUS W CHOCOOBI IEHCTBUH, CrielUPUUISCKHE IS
peIMeTHOHN 00acTu « XUMUS», BUJIbI IEATEIbHOCTH 0 MOJIYyYEHUIO HOBOTO 3HAHUS, €T0
WHTEpIpeTaIuy, MpeoOpa3oBaHUI0O M MPUMEHEHHUIO B PA3JIUYHBIX YYEOHBIX U HOBBIX
CUTYaIUsIX.

K koHiy oOyuenus B 8 kJiacce mpeIMeTHBIE pe3yinbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX TMOHATHUM: aToM, MOJIEKyJa,

XUMHUYECKUI 3JEMEHT, IpPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpONIHAsE M HEOJHOPOJHAsA), BaJECHTHOCTb, OTHOCUTEIbHAS aTOMHas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast
JOJIT XMMHYECKOTO DJJIEMEHTa B COCJIMHEHUU, MOJSPHBIA OOBEM, OKCHI,
KHCIIOTA, OCHOBAaHHE, COJIb, AJEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIIEHUS,



XUMHUYECKasl peakuus, Kiaccupukamusi peakuil: peakiuud COeIUHEHUS,
peakluuy pa3liOKEeHHs, PEaKIUH 3aMeIeHUs, peakuuu oOMeHa, 7K30- H
PHIOTEPMHUYECKHAE PEAKIHH, TEIIoBOH JPQEKT peakuuu, SApO aToMma,
AJIEKTPOHHBIA CJIOM aToMma, aTOMHas OpOMTalb, pajuyC aromMa, XUMHYEcKas
CBSI3b, MTOJISIPHAS ¥ HEMOJISIPHAS. KOBAJICHTHASI CBA3b, MOHHAS CBSI3b, NOH, KATHOH,
aQHUOH, PacTBOp, MaccoBas JOJs BeliecTBa (MPOILICHTHAs KOHIIEHTpaIus) B
pacTBope;

WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX TMOHSITHUH U MPUMEHATH
ST MOHSTHUS NIPU ONKMCAHUU BELIECTB U UX MTPEBPALICHUI;

UCIOJIb30BATh XMMHYECKYI0 CUMBOJIMKY JUIsl COCTaBJI€HHs (DOPMYJ BEIIECTB U
YPAaBHEHUHA XUMHUYECKUX PEAKIUM;

ONpEENATh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHHUSX,
CTENEHb OKUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, NMPUHAJIC)KHOCTh
BEUIECTB K ONpelNeIEHHOMY KIaccy COoequHeHuil mo Qopmynam, BuUJ
XUMHUYECKOU CBSI3U (KOBAJICHTHAs U MOHHAS) B HEOPTaHUYECKUX COECIUHEHUSX;
packpbiBaTh  cmbicn  llepmogmueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh  NOHUMAHUE MEPUOJAMYECKON  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MoyioxkeHud B [lepuoandeckoil cucreme, 3aKOHOB
COXpPAHEHHsI MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHHUs1, 3aKoHa ABOTapo;

OMKCHIBATh W XapaKTepu3oBaTh Tabmmunyio (opmy I[lepuonnueckoit cuctemsl
XUMHUYECKHX AJIEMEHTOB: Pa3uyaTh MOHATUS «TJaBHAs MoArpymmna (A-rpymnmna)»
u «moboyHas noarpynna (b-rpymnmna)y», Masnbie U 60JbIINE IEPUOJIBI, COOTHOCUTH
o0o3HaueHusi, KOTophle uMeroTcs B Tabmune «llepuonuyeckas cucrema
xumudeckux snemeHToB . M. MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, oOliee YUcio
AJIEKTPOHOB U paclpeieiIeHHe UX 0 AIEKTPOHHBIM CIIOSIM);

KJaccU(UUIMPOBAaTh XUMHYECKHE DJIEMEHTHI, HEOpPraHM4ecKHe BeEIIecTBa,
XMMHUYECKHE PEAKIUU (II0 YUCIIY U COCTABY YYAaCTBYIOIIUX B PEAKIUU BEILECTB,
10 TEII0BOMY 3P deKTy);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIME XUMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONHUCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIUN;

INPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT KX Kaue€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH IMPOTEKAHHUSI XMMUYECKUX MPEBpALIEHUN B pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJNI0 XMMHUYECKOr0 3JeMEHTa Mo GopMyJie COeIMHEHHUs, MaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHHUIO XUMHUUYECKOU
peaKIny;

MPUMEHATh OCHOBHBIE OIEpPAllMd MBICIUTEIbHON NESITENbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3alulo,  KJIacCU(PUKAIUIO,
BBISIBJICHHME TMPUYMHHO--CIICJICTBEHHBIX CBSI3€l — [ M3y4eHUs] CBOWCTB
BELIECTB U XMMHUYECKHX PEAKIHUI, ECTECTBEHHO-HAYYHbIE METO/bl MMO3HAHUS —
HaON0/IeHne, HW3MEpEeHHe, MOJCIUPOBAaHUE, OKCIEPUMEHT (pealbHbIl U
MBICJICHHBIH );



ClieIoBaTh MpaBUJIaM MOJb30BAHUS XHMHUYECKON TMOCYNON U J1ab0paTOpHBIM
000pyZ0BaHHEM, a TaKKe MpaBUiiaM 0OpaIeHus ¢ BEIIECTBAMU B COOTBETCTBUU
C HMHCTPYKIMSIMU IO BBIMOJHEHUIO JA0OPAaTOPHBIX XMMHYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOAA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIE pACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATb W MPOBOAUTH XUMHUYECKHE SKCIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB WLIEIOYEN M KHUCIOT C IMOMOIIBIO HHIAMKATOPOB
(;rakmyc, peHondranent, METUIIOPAHK U IPYTHUE).

K koHiy oOyuenus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y 00YUAIOLIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHMX MOHATHUNA: XMMHUYECKHI 3JIEMEHT,
aTOM, MOJIEKYJia, NOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas
peakuusi, XUMMUYECKasi CBs3b, TEIUIOBOW 3(PPEKT peakuuu, MOjab, MOJSPHBIHA
00BEM,  pacTBOp,  DJIEKTPOJIUTBHI,  HEINEKTPOIMTHI,  DJIEKTPOJUTHUECKAsS
JUCCOoIMalts, peakuud HOHHOrO oOOMEHa, KaTajlu3aTop, XHMHUYECKOe
paBHOBecue, oOpaTuMble U  HEOOpaTHMbIE  pEakIUH, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLUH, OKUCIHUTENb, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTAaHOBJIEHUE,  aJUIOTponusi,  aM(OTEpPHOCTh,  XMMHUYECKass  CBA3b
(KOBaJIEHTHAsl, MOHHAs, METAJUINYECKAs), KPUCTAIUIMUECKAs PEIIETKA, KOPPO3HS
METaJJIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW pPEAKIMH, MPENeIbHO AOMyCTHUMAsi
konnenTpauus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aHMOCBSA3b OCHOBHBIX XUMUYECKUX HNOHATHA M NPUMEHATH
9TH MOHATHUSA IPU ONIMCAHUU BEUIECTB U X IIPEBPALLEHUN;

UCIOJIb30BATh XMMHYECKYI0 CHUMBOJIHMKY JUIsl COCTaBJI€HUsI (POPMYJ BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUM;

ONpEAENATh BAaJEHTHOCTh U CTENEHb OKHUCIEHUS XMMHMUYECKHX JJIEMEHTOB B
COCIMHEHHUSAX  Pa3jIM4YHOIO  COCTaBa, NPHUHAIIEKHOCT  BEIIECTB K
OTNpeIeIEHHOMY KJIAcCy COEIMHEHUU Mo (GopMynaM, BUJI XUMHUYECKOW CBA3HU
(KOBaJICHTHasl, HMOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COEJIMHEHHUSX,
3apsil MOHA 1O XUMHUYECKOH (QopMmysie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEIMHEHUN, THN KPUCTAUIMYECKONW DPEIIETKH KOHKPETHOTO
BELIECTBA;

packpeiBaTh cMbici Ilepuogmueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro0 MOHMMAaHUE: OMUCHIBATh U XapaKTepU30BaTh TaOIUUHYIO
¢dopmy Ilepuonndeckoir cuCTeMbl XUMUYECKHX 3JIEMEHTOB: Pa3nyaTh MOHATHUS
«rnaBHas nonarpynna (A-rpymnma)» u «mobouyHas noarpymnmna (b-rpymma)y,
Masble U OOJbIlIMe MEPHOJbl, COOTHOCUTh 00O3HAUYEHHUS, KOTOpPblE UMEIOTCS B
NEepUOINYECKON TabNuIe, C YUCIOBBIMUA XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, OO0Illee YHUCIO AJIEKTPOHOB U
pacmpefieieHue WX 10  JJCKTPOHHBIM  CIIOSIM), OOBSCHATH  OOIIHE
3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB 3JIEMEHTOB M HUX COEJUHEHUN B
npenenaax MajiblX I[EPUOJOB M IJIABHBIX MNOArPYHH € YY4ETOM CTPOECHMS HX
aTOMOB;

KJaccuUUUPOBaTh XUMHUYECKUE DIEMEHThI, HEOpraHMYecKHe BellecTBa,
XUMHUYECKHE peakluu (110 YUCIY U COCTAaBY YYacTBYIOIIMX B PEAKLUU BEILECTB,



no TemioBoMy 3(hQexTy, M0 U3MEHEHHUIO CTENeHEeW OKHCICHUS XUMUYECKUX
AJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0IINE U crieu(pUIecKrne XUMUIECKNE CBONCTBA
MPOCTBIX W CIIOKHBIX BELIECTB, TMOJTBEpPKJas OMNHUCAHUE MPUMEpaMU
MOJIEKYJISIDHBIX W HMOHHBIX ypaBHEHUH COOTBETCTBYIOIIMX XHUMHYECKUX
peakuuu;

COCTaBJISITh YPABHEHUS SJEKTPOJUTUUYECKON MUCCOIMALIUKA KUCIOT, IIENI0YeH U
coJiel, TOJHBIE W COKpPAIIEHHBIE YPABHEHUS pEaKIHil HMOHHOTO OOMEHa,
YpaBHEHHMsSI peaKIMii, MOATBEPKIAIONINX CYIIECTBOBAHHE T€HETUYECKOW CBS3U
MEX/1y BEIIeCTBaMH Pa3IMYHBIX KIaCcCOB;

pacKpbIBaTh CYIIHOCTb OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OallaHCa 3TUX PEAKIU;
NPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHUA,
BO3MOYXHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3JTUUYHBIX YCIOBHSIX;
BBIYUCIISITh OTHOCUTEJBHYIO MOJEKYISIPHYIO U MOJIAPHYIO MacChl BEIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO AJIEMEHTa Mo (HopMylie COeTUHEHUs, MACCOBYIO
JIOJIF0 BEIIECTBA B PacTBOpE, MPOBOJUTH PACUETHI M0 YPABHEHHUIO XUMHYECKOU
peaxIuy;

co0M0aTh TpaBUjia MOJIb30BAHUS XUMHUYECKOW TMOCYI0M U JTa00paTOpHBIM
000pyI0BaHKEM, a TAK)KE MPaBUIa OOpAIICHHs C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKIUSAMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XWUMHUYECKUX OIMBITOB 10
MOJIYUCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U YTJIEKHCIOTO
rasa);

MPOBOJIUTHh PEAKIUU, MOATBEPKJIAIOIINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPH-, OpOMUJI-, HOIU-, KApOOHAT-
, hocdart-, cunukart-, cynbdar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHUS U MOHBI
W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
BEIIIECTB;

MPUMEHATh OCHOBHBIE OIEpAlMd MBICIUTEIbHON NESITENIbHOCTH — AaHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3aIldi0, BBISIBICHUE MPUIMHHO-
CJIEJCTBEHHBIX CBSI3€M — J/JII W3YyYCHHUS] CBOMCTB BEIIECTB U XUMHUUYECKHUX
peaxiuii, eCTeCTBEHHO-HAYYHbIC METOIbI TIO3HAHUS — HAOIOICHHE, H3MEPEHHE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (pEasIbHbII U MBICJICHHBI).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne HaumeHnoBanue KoJsmn4yecTBO 4yacos DJIeKTPOHHBbIE Peanuzanuu
n/m pasieqoB M TeM Bcero Kontponbnbie IIpaktmyeckne (UH(PpoOBbIe) BOCIHUTATEIbHOTO
NPOrpaMMbI padoThI paGoThbI o0pa3oBaTe/ibHbIE NOTeHHAaJIa
pecypchbl YpPOKa
Paznen 1. IlepBoHayajibHble XUMHUYECKHE MIOHSITHS
1.1 Xumusi — BaxHas O 0 2 bubnuoreka LHOK I'paxnanckoe
obnacThb https://m.edsoo.ru/7f41837c BOCITUTaHHE
€CTECTBO3HAHUS | Poccuiickas anexTpoHHas NPEACTaBICHUA O
MPaKTUYECKOM IKOJIa COLIMAJIbHBIX
IeATEITLHOCTH https://resh.edu.ru/subject/29/  HOpMax u ImpaBuUIax
YeJioBeKa Tpenaxep O0nako 3HaHUH. MEHITHTHOCTHBIX
XuMus 9 KJIacc OTHOILLICHNHU B
https://oblakoz.ru/ KOJIICKTHBC,
Cnam I'MA https://chem- roropHocTt - K
oge.sdamgia.ru/ pasHoobpasHoH
COBMECTHOM
HEATEIILHOCTH TIPH
BBITTOJTHCHUT
y4eOHBIX,
MO3HABATEJIbHBIX
3a1a4, BBIIIOJTHCHUHN
XUMHUYECCKHUX
IKCIICPUMEHTOB,

CO3/IaHUH Y4EeOHBIX
MIPOEKTOB,

CTPEMJICHHS K
B3aUMOTNIOHUMAaHUIO
1 B3aMMOTIOMOIIU B
npoiecce ATOMN



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://oblakoz.ru/
https://chem-oge.sdamgia.ru/
https://chem-oge.sdamgia.ru/

y4eOHOM

JeATEILHOCTH;
TOTOBHOCTH
OLIEHUBATH CBOE
IIOBEJICHUEC Hu
MOCTYNKHU CBOUX
TOBapuuIeil c
MO3UIIHN

HPaBCTBCHHLBIX u
IIpaBOBBIX HOPM C
y'—IéTOM OCO3HaHusA

HOCJIEICTBUHI
MOCTYIKOB
1.2 BemectBa 15 bubnmnoreka LHOK Ilarpuotuueckoe
XUMHYECKHE https://m.edso0.ru/7f41837¢c =~ Bocnuranue Poib
peakuuu M.B.JIomoHOCOBa B

CTaHOBJICHUU
aTOMHO-
MOJIEKYJISIPHOT'O
YUYEHHUSI.

Llennoctn
Hay4HOI'0
MO3HaHUS. Pomp
XMMHH B JKH3HU
yeloBeKa. XUMUS B
CHUCTEME
Hayk.IlonsTue 0
METOJIaX ITO3HAHMS

B XUMHUH.
dusnueckue "
XUMHUYECKHE
SIBJICHUS.

XUMHAUYECKas



https://m.edsoo.ru/7f41837c

peaxkuus U eé
MIPU3HAKHU.
Knaccudukanus
XHUMHYECCKHUX
pEAKLIUH.

Htoro no pazgeny

20

Pa3jen 2. BaxHeiinue npeacTaBuTe 1 d HEOPraHMYeCKUX BelleCTB

2.1

2.2

Bosznyx. Kucnopog.
[Tousarue 00
OKCHIaxX

Bopnopon.Ilonsarue o
KHUCJIOTaX U COJISAX

6

8

0

0

bubnuorexa HOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka [HOK
https://m.edsoo.ru/7f41837c

dopmMupoBaHUs
KYJbTYpPBI 310POBbSI
HaOIOIeHNE
B3aMOJIENCTBUA
BEIIECTB C
KHCIIOPOIOM u
YCIIOBUS
BO3HUKHOBEHHS W
MpeKpaleHus
ropeHus (moxapa),
3HaKOMCTBO C
XUMHUYECKON
IIOCY10H, c
MpaBWIaMHA PaOOTHI
B J1a0OpaTopuu W
npuéMamu
oOpareHus c
1ab0paToOpHBIM
o0opyaoBaHUEM

DKOJIOTHYECKOE
BOCIIMTAHUE
be3omacHoe
HCIIOJIb30BaHUE
BCILIECTB U
XAMHAYECKUX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

peakuuii B OBITY.
OcHOBBI
AKOJIOTUYECKOMN
IPAaMOTHOCTH.
XHUMHYECKOE
3arpsi3HEHUE

OKpY KaroIlen
cpenbl (TpeaeibHast
JIOTTyCTHMAst
KOHIICHTpaLUs
Bemects — I1JIK).
Ponp  xumuum B
penieHuu
IKOJIOTHYECKHUX
pooIeM.

2.3

Bona. PactBopsI.

Ilouarue
OCHOBAaHMIX

00

bubnuorexa HOK
https://m.edsoo.ru/7f41837c

bezomacHoe
HCTIOJIb30BAaHHUE
BEIIICCTB u
XUMHUYECKUX
peaknuii B OBITY.
OcHOBBI
3KOJIOTUYECKOHN
TPaMOTHOCTH.
bepexnoe
oOpareHue c
BOJIHBIMH
pecypcamu.
TpynoBoe
BOCIIUTAHUE.
MaccoBas OJIS
BEIIIECTBA B
pactBope. Ponb
pacTBOpOB B



https://m.edsoo.ru/7f41837c

2.4

OCHOBHBIE  KJIACCHI

HEOPraHUYECKUX
COEIMHEHUN

Hroro no pazneny

bubmmoreka LHOK

https://m.edsoo.ru/7f41837c¢

IpUpoOJAC U B XU3HHU
YCJIOBCKA

DKOJIOTHYECKOE
BOCITMTAHUE
be3omnachoe
HCIIOJIb30BaHUE
BCILIECTB u
XUMHUYECKHX
peakuuii B OBITY.
OcHOBEI
DKOJIOTUYECKOM
rPaMOTHOCTH.
XHUMHYECKOE
3arpsi3HEHUE
OKpY>Karoleu
cpensl (mpezaenbHas
JOITyCTUMAs
KOHIIEHTpaLHs
Bemects — I1JIK).
Poms xummum B
pelIeHun
9KOJIOTHYCCKHUX
pooJIeM.

Paznen 3. Ilepuoamueckmii 3akon u Ilepuoamyeckasi cucrema xumu4deckux iemeHToB [[. U. MenneaeeBa. CrpoeHue
aToMOB. XUMHYeCcKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIC PeaAKIIUA

3.1

Ilepnonnueckuit

3aKOH u

Ilepnoanueckas
cucrema
XUMUYECKHUX
snemento . U

bubnunoreka IHOK

https://m.edsoo.ru/7f41837c

ITatpuoTnueckoe
BOCIIUTaHUE
3HaueHue
OTKPBITUS
MEPUOIUYECKOTO
3akoHa. JI. W



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.2

Meuneie-eBa.
Crpoenue aToma

XHUMHUYECKast CBSI3b.
OKHUCIUTENBHO-
BOCCTAHOBUTEJILHBIC
peakuuu

Htoro no pazneny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB 1O
ITPOTPAMME

15

68

bubmmoreka LHOK
https://m.edsoo.ru/7f41837c¢

bubnunoreka [HOK
https://m.edsoo.ru/7f41837c
bubnunoreka [HOK

https://m.edsoo0.ru/7f41837¢c

Meuneineen —
Y4EHBIN u
rpakIaHUH.
®opMHUpPOBaAHUS
KYJIbTYpbI
310POBBSI.
ArpeccuBHOE
TIEUCTBHUE
OKHCIIUTENIEN u
BOCCTAHOBUTEIIEH
Ha KUBBIC
OpraHU3MBbl.
TEXHUKA
0€30MaCHOCTH TIpU
pabote ¢ OBP



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIACC

Ne HaumeHoBanue KoJsmn4yecTBO 4yacoB DJIeKTPOHHBbIE Peanuzauuu
n/ pa3ae/Ja0oB 1 TEM Bceer KOHTPOHBHBI HpaKTI/IqECKH (uI/I(l)pOBbIe) BOCIIUTATECJIBHOI'O
1| NMPorpamMmabl 0 e paboThbI e paboThbI o0pa3oBaTte/ibHbIE NMOTEHIIHAJIA YPOKA
pecypcsl
Paznen 1. BemecTBO M XUMHUYECKHEe PeaKIIUU
1.1 [ToBTOpEeHUE U 5 1 0 bubnmnoreka HOK  TI'paxnanckoe
yriayOJieHUue 3HaAHHA https://m.edso00.ru/7f41837c BOCITUTAHHUE

OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiiacca

Poccniickas anexrponHas
1IIKOJ1a
https://resh.edu.ru/subject/29
/
Tpenaxep OO1aK0 3HAHUH.
Xumus 9 xiacce
https://oblakoz.ru/

Cnam I'MA https://chem-
oge.sdamgia.ru/

MpeACTaBICHUS O
COIMATHHBIX HOpMaX
Y TIpaBUJIax
MEKITHYHOCTHBIX
OTHOIIICHHUH B
KOJJIEKTHBE,
TOTOBHOCTH K
pa3HO00pa3HOI
COBMECTHOM
NeATEeIIbHOCTH TPHU
BBIIIOJTHCHU U
y4eOHBIX,
MO3HaBaTEIbHBIX
3a]1a4, BBIIIOJTHCHUH
XUMHUYECKHUX
AKCIIEPUMEHTOB,
CO3JIaHUU YUEOHBIX
MIPOEKTOB,
CTPEMJICHHS K
B3aMMOIIOHUMAaHUIO
1 B3aUMOIIOMOIIH B
MPOLIECCE ITOU



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://oblakoz.ru/
https://chem-oge.sdamgia.ru/
https://chem-oge.sdamgia.ru/

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHUX
peakuun

bubmmoteka [IOK
https://m.edsoo.ru/7f41a63

6

y4ueOHOMI
JIESATCIILHOCTH;
TOTOBHOCTH
OIIEHUBATEL CBOE
MOBEJCHUE U
MOCTYIIKH CBOMX
TOBApPHUILIEH C
MO3UIIMU
HPABCTBEHHBIX U
MPABOBBIX HOPM C
y4ETOM OCO3HAHUS
MOCJICACTBUI
MOCTYITKOB

[leHHOCTH HAYYHOTO
MMO3HAHHUS
Ynpasienue
MpoLECCaMHU,
HCCIIEIOBAaHUE
3aBUCUMOCTH
CKOpPOCTH
XUMHUYECKOU
peaKkuuu ot
BO3JECHUCTBUSA
Pa3IUYHBIX
(bakTopoB;
HCClIeIOBaHUE
AIEKTPONPOBOTHOCT
Y PacTBOpOB
BEIIIECTB;
MIPOBEJICHUE ONBITOB,
WJUTIOCTPHUPYIOIIUX



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IIPU3HAKH
IIPOTEKAHUs PEaKINiI
HOHHOTO 0OMEHa;

IpUMEPbI
OKHUCJIUTEIBHO-
BOCCTaHOBHTEIIbHBIX
peakuun
1.3 DNEeKTPOIUTHYECKA 8 1 bubnuoreka [HOK [leHHOCTb HAYYHOTO
sI IUCCOIIMALISL. https://m.edsoo.ru/7f41a63 [MO3HAHUSA
XUMHUYECKHE 6 pacrno3HaBaHUE
peaknuu B HEOPTaHMYECKHIX
pacTBopax BEIIIECTB C MOMOIIBIO
KauyeCTBEHHBIX
peaKkuurii Ha HOHBI;
perieHue
AKCIIEPUMEHTAIIBHBIX
3aza4y
Hroro no pazneny 17
Pasnen 2. HemeTan bl M X COeIMHEHUS
2.1 OOmas 4 0 bubmmoteka [IOK dopMuUpOBaHUS
XapaKTepUCTHKA https://m.eds00.ru/7f41a63 = KyJIbTYpBI 310POBbSI
XAMUYECKUX 6 JlelicTBue xiopa u

3neMeHToB VIIA-
rpynisl. ["amorensl

XJIOPOBOJIOPO/IA HA
OpTraHu3M YE€JIOBEKA.
XUMHUS U 300POBBE.
be3onacHoe
HWCMOJIb30BAHUE
BEIIECTB U
XUMHUYECKUX
peakuuii B OBITY.
[IepBas momo1b pu



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

2.2

Obmas
XapaKTepUCTUKA
XUMHUYECKUX
aneMeHToB VIA-
rpynmnsl. Cepa u eé
CO€JIMHEHUS

bubmmoreka [IOK
https://m.edsoo.ru/7f41a63

6

XAMHAYECKHX 0KOTax
U OTPABJICHUSX
DKOJIOTHYECKOE
BOCIIMTAHUE
be3onacHoe
HCITOJIb30BaHHE
BEIIECTB U
XAMHAYECKHAX
peakuuii B ObITY.
OCHOBBI
KOJIOTMYECKOM
TPaMOTHOCTH.
XHUMHYECKOE
3arpsi3HEHUE
OKPY’KaroIIeH cpeIbl
(npenenbHast
JOTyCTUMAs
KOHIIEHTpaIIHs
Bemects — [1/1K).
Poie xumuu B
pelIeHnn
9KOJOTHYECKUX
pooeMm.

®opMHUpOBaHUS
KYJIBTYPHI 310POBbsI
XuUMHUS U 3I0POBBE.
be3onacHoe
HUCIOJIb30BAHUE
BEIIECCTB U
XUMHYECKUX
peaknuii B OBITY.



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IlepBas momoib npu
XAMHAYECKHUX OJKOTax
Y OTPABJICHUSIX.
TpynoBoe
BOCITMTAHUE
XHUMHUYECKUE
peakiuu, JexKalue B
OCHOBE
MIPOMBIIIIJIEHHOTO
croco6a Moxy4eHust
CEepHOM KUCIIOTHI.
DKOI0rH4ecKoe
BOCITMTAHUE
XUMHUYecKoe
3arpsi3HEHUE
OKpY>Karollleil Cpeabl
COCTMHEHUSIMU CEPhI
(KUCIIOTHBIE JTOKIH,
3arpsi3HEHUE BO3/IyXa
1 BOJIOEMOB),
CITOCOOBI €T0

peIOTBPAIICHHS

2.3 Obmas bu6muotexa [IOK dopMUpPOBaHUS
XapaKTepUCTUKA https://m.edsoo.ru/7f41a63 = KyIbTYpHI 310POBbBS
XHUMHUYECKUX 6 XuMHS U 37I0pOBbE.

areMeHToB VA-
rpynnsl. A3or,

dbochop n ux
COCITMHCHHUS

be3omnacHoe
HCIIOJIb30BaHUE
BEIIECTB U
XUMHYECKHAX
peakuuii B OBITY.
IlepBas momous npu



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHUYECKHX 0)KOTax
Y OTPABJICHUSIX.
Tpynosoe
BOCITUTAHHE
Hcnons3oBanue
HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE
MHUHEpaTbHBIX
yA0OpEHUH.
Hcnons3oBanue
dbocdaros B
Ka4ueCTBE
MUHEPATbHBIX
ya0OpeHuH.
DKOJIOTHYECKOE
BOCTIMTAHHE
XuMHU4ecKoe
3arpsi3HEHUE
OKpY>Karolleil Cpeabl
COCAMHCHUSIMH a30Ta
u dhochopa
(KUCIIOTHBIE JTOKIH,
3arpsi3HEHUE
BO3/lyXa, IOYBHI U
BOJIOEMOB).

2.4

OO6mas
XapaKTepUCTUKA
XUMHUYECKUX
aneMeHToB |VA-
TPYHIIBL. YTIEPOX U
KPEMHHU U UX

bubnmoteka [IOK
https://m.edsoo.ru/7f41a63

6

PopmMupoBaHUA
KYJIBTYPBI 310POBBS
Okcuppl yriaepoaa,
ux Qusnyeckue u
XUMHUYECKHE
CBOMCTBa, JCUCTBUE



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCIUHCHUA

Ha JKUBBIC
OpraHU3MBI,
MOJIyYeHUe U
npuMeHeHne XUMUs
Y 3JI0POBBE.
beszomacHoe
HCIIOJIb30BAaHKC
BEIIICCTB H
XUMHYSCKHUX
peakuuii B ObITY.
[TepBast momors Ipu
XAMHYECKHUX 0)KOrax
Y OTPABJICHUSIX
Tpynosoe
BOCITUTAHHE
Hcnons3oBanue
KapOOHATOB B OBITY,
MEOUIINHE,
MIPOMBIIIIJIEHHOCTH U
CEJIbCKOM XO3SIHCTBE.
Cunukarel, UX
HCTI0JIb30BaHUE B
OBITY, MEAUITUHE,
MIPOMBIIIIIECHHOCTH.
Baxwueiiue
CTPOUTEIIbHBIC
MaTepHuabl:
KepaMHKa, CTEKIIO,
LIEMCHT, OCTOH,
’KeJIe300€TOH
DKOJOTrHYECKOe
BOCIIUTAHUE




Htoro no pazneny

25

DKOJI0TrH4YecKue
po0JIEMBI,
CBSI3aHHBIE C
OKCHJIOM
yraepona(lV);
TUIIOTE3a
r7100aJIHOTO
MOTEIUIEHUS
KJIMMaTa;
MTaPHUKOBBIN

s dexr. I[Tpobdaembl
0e30I1acHOTO
HCIIOJIL30BaHUS
CTPOUTEITBHBIX
MaTepHuajoB B
MMOBCETHEBHOM
YKA3HH.

Pasnen 3. MerajliIbl M UX €

oeIUHEHUSA

3.1 OO01me cBolicTBa
METAJIIOB

3.2 Baxueiimue

4

16

0

bubnunoteka [IOK
https://m.edsoo.ru/7f41a63

6

but6mmoreka [{OK

[Tarpuotnueckoe
BOCIIUTaHHUE.
3HaueHue TpyaoB H.
H. bexeroBa Psin
aKTUBHOCTH
MeTauioB. TpynoBoe
BOCITUTaHHUE.
IlonsiTHe 0 KOpPpO3UKU
METAJUIOB, OCHOBHBIE
CHOCOOBI 3aLUTHI UX
OT KOPPO3UH.

Tpynosoe



https://m.edsoo.ru/7f41a636
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MeETaJlIbl U UX
COeIUHEHUS

Hroro no pazneny

20

https://m.edso0.ru/7f41a63

6

Bocnuranue CriiaBbl
(ctranp, 4yryH,
TIOPATIOMUHUM,
OpoH3a) U Ux
IIPUMEHEHHE B OBITY
Y TIPOMBIIIJIEHHOCTH

Paznen 4. Xumusi 1 oKpyKa0IIAs cpeaa

4.1 BemecTBa u
MaTepHuaibl B

JKHU3HHU YC€IIOBCKA

3

0

bubmmoteka [IOK
https://m.edsoo.ru/7f41a63

6

®opMHUpOBaHUS
KYJBTYPBI 310POBBSI.
XUMUS ¥ 3I0POBBE.
be3zomacHoe
HCII0JIb30BAHUE
BEILIECTB U
XUMUYECKHUX
peakuuii B ObITY.
IlepBas momomps npu
XUMHUYECKHUX 0XKOTax
Y OTPABJICHUSIX
DKOJIOTMYECKOE
BOCITUTaHHUE.
bezomacHoe
WCIIOJIb30BaHUE
BEILIECTB U
XUMUYECKHUX
peakuuii B ObITY.
OcHOBBI
JKOJIOTMYECKOM
TPaMOTHOCTH.
XuMHYECKOe
3arpsi3HEHUE
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OKPY>KaroIIIeH CpeIbl
(npenenbHast
JOTyCTUMAs
KOHIICHTPAIIHS
BemectB — [1/1K).
Pois xumnu B
pelieHun
9KOJOTHYECKUX
npobnem. TpymoBoe
Bocrimtanue. HoBrie
MaTepuabl U

TEXHOJIOTHH.
BemecTBa u
MaTepualibl B
MMOBCEIHEBHOM
’KM3HU YeJI0BEKA.
Uroro no pazneny 3
PesepBHOE BpeMmst 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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Ipunoxenus.
OueHo4YHbIE MaTePUAJIbI

NTorosas KOHTponbHaA paboTa 3a Kypc xumum 8 Knacca
Yactb 1 - 12 6annos

1. MATb 3N1eKTPOHOB HAXOAATCA BO BHELUHEM 3/IEKTPOHHOM C/10€e aToma
1) 6opa 2) cTpoHuuA
3) ¢docdopa 4) HeoHa
2. Ha npuBeaéHHOM pUCYHKe
nsobpaxkeHa mogenb aToma
1) 6opa 2) aniomuHuAa @
3) asora 4) 6epunnua
3. B KaKOM pAaay XMMUYECKME 31eMEeHTbl PacnoioKeHbl B NOpAAKe yBenudeHus paguyca
atoma?
1) K->Na->lLi 2) F>0->N
3) P->S-Cl 4) Ca->Mg->Be
4, INEeKTPOOTPULATENBHOCTb XMMUYECKUX SN1€MEHTOB YBE/IMUMBAETCA B pAAy:
1) F>0->N 2) C>B->Be
3) Mg->Si—>S 4)Be > Mg - Ca
5. Honnas cBs3b XapaKTepHa s
1) cepoBogoposa 2) ¢TopoBogopoOAa
3) ¢Topmaa HaTpua 4) okcnpaa cepbli(VI)
6. ATOMbI a30Ta U Yrnepoaa MMerT O4UHAKOBYHO CTENEeHb OKUC/IEHUA B COeANHEHUAX
1) NH3;mn CO 2) NO, n CCl,
3) N,0;m CO, 4) NazN n CH,
7. DJIeMEHT YTJIepO/ ABJISAETCS BOCCTAHOBHTEIEM B PeaKIHH
1) C+4K=K,C 2) CO+3H,=CH,+H,0
3) C+2Cl,=ccl, 4) CO, + MgO = MgCO;
8. B KaKOM pAaAy XMMUUYECKME INEeMEHTbl PacnoioXKeHbI B NOpAAKe yCuAeHus
HeMeTal/InYeCKMX CBOICTB?
1) P>As->Sb 2) Si»>P->S
3) C-Si- Ge 4)Cl->S->P
0. Kakoii nBer Oyaer uMeTh JJaKMyC B pacTBOpe IHAPOKCHAA HATpusi?
1) Kentbin 2) KpacHbIi
3) ¢uroneToBbIi 4) cuHUi
10. OT OCHOBHbIX K KUC/IOTHbIM MEHAIOTCA CBOMCTBA OKCUAOB B PAAY
1) CO, - B,05; - Li,O 2) Li,O - Na,0 - K,0
3) N,0s5 - P,05 = As,Oq 4) MgO - SiO, - SO;
Mpu BbinosIHEHUM 3agaHua 11,12 K KaxKpomy 3nemeHTy nepBoro cronbua nopbepure
COOTBETCTBYIOLLUIA 31€MEHT 13 BToporo cronbua.
3anuwuTe B TabAnLy nocnesoBaTeNbHOCTb BbIGpPaHHbIX Ludp.
11. YcTaHOBHTE COOTBETCTBUE MEXy HazBaHueM Y XP 1 ¢popMyioil BoccTaHOBUTEJISI
YXP BoccraHoBuTtenb
A) 1,4+5F,=2 IFs 1) H,S
b) 2FeO + C= 2Fe +CO, 2) 1,
B) H,S +Br,=S +2HBr 3)C
4) FeO
5)F,
A b B
12.

| YcTaHOBUTE COOTBETCTBUE MEKIY HazBaHueM Y XP u TMIoM peakuuu




YXP Twun peakuuu
A) 3Mg +N,=MgsN, 1)coeanHenunsn, OBP
B) Mg(OH),+2HNO3;=Mg(NO;),+2H,0 2)obmeHa
B) Mg(OH), = MgO +H,0 3)pasnoxeHus, OBP
4) pasnoxeHus
A b B

Yactb 2 -9 6annos

13 Hcnoan3yst MeTox 3JIEeKTPOHHOIO 0ajiaHca, cocTaBbTe Y XP 36
Omnpenennrte OKUCIUTEIb U BOCCTAHOBUTEJIb.
Zn + H,SO, — ZnSO, + Sl + H,0

14 Hanuwwure YXP cornacHo cxeme npesBpalyeHui 36
BaO - Ba(OH), >BaCl, > BaSO,

15 K 136bITKy pactBopa cynbdpata meau(ll) nobasuam 10 r pacTBopa ¢ MaccoBow 46

Aonei rmapokcmaa Hatpua 20%. Boluncante maccy ob6pasoBaBLLEroca ocajka.

OTmeTKa 3a BbiNnosHeHue PaboTbl
24-20 6annos — «5» (100%-85%)

19 - 16 6annos — «4» (84%-65%)

15— 9 6annos — «3» (64%-40%)

8 6an1108B 1 meHee — «2» (MeHee 40%)
paboTa He cgaHa — «1» (0%)

KoHTponbHas paboTa 3a Kypc xumumn 9 Knacca
Yactb 1 - 13 6annos

IIpu evtnoanenuu 3a0anusn cl no 11 uz npednorcennozo nepeuns omeemaos gploepume 0OUH RPAGUILHBLL U

3anuuiume 6 maﬁﬂuuy Homep omeéema

1. XHMMH4YECKOMY 3JIEMEHTY, pacloJiokeHHOMY B 3-em mepuoge, ITA-rpynme
COOTBETCTBYET CXeMa JIEKTPOHHOI0 CTPOEHUsI aToMa
1)2; 3; 2)2; 8; 2;
3)2;8;8; 2; 4)2;8;3;
2. KoBajieHTHY10 HENOJISIPHYIO CBSI3b UMeeT
1)xnop 2)xnopoBoaopos,
3)okeua xnopa(l) 4)xnopua, Kanbumsa
3. B KaKOM cOoeAMHEeHUMN cepa NPOABAAET OTPULLATENIbHYIO CTeNeHb OKUCIEHUA?
1)CuS 2)CuS0,
3)S0, 4)SFg
4, BepHbl Jin ciienyomue Cy:KIeHHsI 0 YUCTHIX BEIIECTBAX U CMeCIX?
A. JloxieBast Bojia SIBJISIETCSI YUCTHIM BEIIIECTBOM.
b. Kepunp ABnaeTca cmecbto BELLECTB.
1)BepHo TONbKO A 2)BepHo ToNbKo b
3)oba cy*KaeHUA BepHbI 4)oba cyxaeHuA HeBepHbI
5. AM@POTEPHBIM I'MIPOKCHIOM U KHCJIOTOH COOTBETCTBEHHO SIBJISIIOTCSI
1)Mg(OH), n H,S 2)Ca(OH), n HCl
3)Fe(OH), u CO, 4)AI(OH)3 v H,Si03
6. Kaxkoe ypaBHeHEe COOTBETCTBYET PeAKIUH COTMHEHHS ?

1)Fe + 2HCl = FeCl, + H,




2)4Fe(OH), + O, + 2H,0 = 4Fe(OH);
3)Cu(OH), = CuO + H,0
4)Na3PO4 + 3HN03 = 3NaN03 + H3PO4

7. OnuHakoBoe KOJMYECTBO KATHOHOB M AHHMOHOB o0Opa3yercsi NpPH IMOJHOM
AUCCOIUAHH
1)Ca(NOs), 2)ZnS0,
3)FeCl; 4)NazPO,
8. CoxkpanieHHOMY HOHHOMY YPaBHEHHIO
2H" + 8032_ = S0; + H,0 cooTBeTCTBYET B3aMMO/IeliCTBHE BENIECTB
1)H2503 n Nast4
2)HNO; 1 BaSO;
3)HCI 1 K,SO5
4)H,SO, u K,S
9. DJIeMEHT a30T SIBJISIETCSI BOCCTAHOBUTEJIEM B PeaKIuu
1)2NO + 250, = N, + 250;
2)N,0s + H,0 = 2HNO;
3)2NO + 0, = 2NO,
4)8HNO; + 3Cu = 3Cu(NO3), + 2NO + 4H,0
10. Kakoii uer Oyaer nmetsb ¢eHopTaIeMH B IeT049HOM cpene?
1) ¢uonetosbii 2) MannHoBbIN
3) cuHui 4) 6ecuBeTHbIM
11. BepHbl Jiu cy:kaeHus 0 MPaBUJIAX UCMOJIb30BaHMS J1a00PAaTOPHOro 00opyaoBanus?

A. 15151 u3menbueHus TBEPABIX BELIECTB UCIOIb3YIOT CTEKIISIHHBIN CTaKaH.
B. /s BeIIapuBaHus CTIONB3YIOT (paphopoByIO YaIIEuKy.

1) BepHO ToNbKO A 2) BepHO TonbKo b

3) BepHbl 06a cyXKaeHun 4) oba cyXaeHuA HeBEpPHbI

Ilpu evinonnenuu 3a0anusn 12 u3 npeodnoiceHnozo nepeuns 0meemos ssloepune 06a NPAGUILHLIX U

3anuwiume ¢ maoauyy yugpol, OO KOMOPLIMU OHU YKAZAHDL.

12.

Ykaxkure YTBEPKIACHUS, BEPHLIE 1JI1 chyCHOﬁ KHCJIO0THI
1)xopouwlo pacTBopuma B BoAe

2)NpaKTUYECKM He NaxHeT

3)nposBaAeT CBOWCTBA CUIbHOW KMUCIOTbI

4)pearvpyer co Lweno4amm

5)npu 06bIYHBIX YCAOBUAX HAXOAMTCSA B Fa3006pa3HOM COCTOSHMUM

Ilpu evinonnenuu 3a0anusn 13 K Ka)3coomy rnemenmy nepeo2o cmoadya noodepume coomeemcmeyouuil
INNEMEHM U3 6MOPO20 CMONOYA. 3anuwiume ¢ Madauuy nociedo6ameabHOCHb 6blOPAHHLIX UUPD

13. Ycranosure COOTBETCTBHUC MCXKOY BeCIIICCTBAMHU )51 IIPU3HAKOM
MPOTEKAIOIEH MEXAy HUMHU peakuuu. K KaxIomy 3JIEMEHTY IEpBOTO
CTONOIA MOJJOEPUTE COOTBETCTBYIOIINI 3JIEMEHT U3 BTOPOTO CTOJIONA.
BELLLECTBA NMPU3HAK PEAKLUU
A)Na,CO;5 1 H,S0, 1)ob6pasoBaHune benoro ocagka
B)KCl n AgNO; 2)BblaeneHue rasa
B)NaOH un H,S0O, 3)pacTBOpeHMe ocaaKa
4)BUiMMbIC NIPU3HAKH peakiuun
OTCYTCTBYIOT
14, Hanummure MonekyasipHble ypaBHEHHUSI XUMAYECKUX PEAKIINI COTJIACHO CXEME

IIpEBpAILCHUI
+NaOH p-p + HCI
Al —>All;— Al(OH); — X; —> X,




15.

K 134 r pactBopa c maccoBoi aonei xnopuga mean (l1) 2% pobasuam n3bbIToK
pacTBopa HMUTpaTa cepebpa. Onpeaennte maccy BbinasLLero ocajka.

OTMmeTKa 3a BbINO/IHEHWE PaboThl

«5» - 22 —19 6annos (100%-85%)

«4» -18 — 14 6annos (84%-65%)

«3»-13 - 10 6annos (64%-40%)

«2» -9 6annos n meHee (meHee 40%)
«1» - paborta He caaHa (0%)




