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HHOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamMmma o XuMuHM Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTaBJICHA
Ha ocHoBe TpeOoBaHMii K pe3y/ibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTENbHOM MPOrpamMmbl
OCHOBHOTO 001ero o6pa3oBaHusi, MpelacTaBieHHbIX B DenepanibHOM ToCyAapCTBEHHOM
00pa3oBaTebHOM CTaHJApTe OCHOBHOro obmiero obOpasoBanusi (IIpmkas MuHnpocBenieHus
Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBad MUHUCTEPCTBOM IOCTULIMM Poccuiickoit
Oeneparun 05.07.2021 1., per. Homep — 64101) (mamee — ®I'OC O0O0), a Takxke padoueit
nporpammel Bocniutanugs MBOY «Bununckas COII Ne2 um. MamyrtoBa A.A.», ¢ y4é€Trom
KoHuenuuu mnpenomaBaHusi pPyCCKOro s3blka M JauTeparypsl B Pocculickon ®Penepanuu
(yrBepxkaéHHOM pacniopspkenreM [IpaButenbctBa Poccuiickoit deneparuu ot 9 anpens 2016
r. Ne 637-p).

OBHIASA XAPAKTEPUCTUKA YYEBHOTI' O ITPEIMETA «XUMMUSI»

[IporpaMMa 1Mo XMMUHM Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsl COCTaBJIEHA HAa OCHOBE
TpeOOBaHUIl K pe3yibTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obOpasoBanms, mnpeactaBieHHBIX B OI'OC OO0, a Takke Ha OCHOBe (enepanbHOM paboueit
MPOrpaMMbI BOCITUTAHHUS M C YYETOM KOHIICTIIIMU TMPETOJaBaHusl Y4eOHOTO mpeaMera «XUMHUS» B
oOpasoBarenbHbIX opranu3anusiax Poccuiickoit deaepanum.

[IporpaMma 1m0 XWMHUHM JaeT TPEACTABICHHUE O LENIX, OOIIeH CcTpareruu OO0y4eHus,
BOCIHUTAHMSI M PAa3BUTUS OOYYAIOIIMXCS CpEICTBaMU Y4eOHOro MpeaMeTa, YyCTaHABIMBAeT
00s13aTeNIbHOE TPEAMETHOE COJEepKaHue, IMPEeIyCMATPUBACT pacIpelesieHue ero Mo KiaccamM u
CTPYKTYypUpPOBaHHUE IO pa3iesiaM U TeMaM MPOrpaMMbl IO XUMUH, OMPEAeNsieT KOJIHMUEeCTBEHHbIC U
KAueCTBEHHbIE XapaKTEPUCTUKH COJAEPIKAHUS, PEKOMEHIYEMYIO I0CJIEI0BAaTEIIbHOCTh W3YYEHUS
XUMHH C YY4€TOM MEXKIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKM y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O00YYaroImuXcs, OMpeesieT BO3MOKHOCTH TpeAMEeTa U peau3aliu
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha YpPOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, a Takxke TpeOOBaHUH K pe3yiabTaTaM OOy4yeHUs XMMUU HAa YPOBHE
1ene W3y4eHHs TMpeAMeTa UM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENbHON  J1€ATEIbHOCTH
00yJaroIIerocs o OCBOCHUIO YI€OHOTO COICPIKAHMSI.

3HaHWe XUMUU CIY>KUT OCHOBOH [UIsi (POPMHUPOBAHUS MHPOBO33PEHHS OOYYaIOIIErocs, €ro
MPEJCTaBICHU O MaTepHUAIIbHOM EIMHCTBE MHpPA, BAXHYIO POJIb UTPAIOT (popMUpyeMble XUMHUEH
MPEJCTAaBICHUS O B3aUMOIIPEBPAILEHUSIX SHEPTUU M 00 SBOJIIOLMHU BEIIECTB B NMPHUPOJE, O MYTAX
pelieHns  Io0albHBIX  MpOOJeM  YCTOWYMBOIO  pa3BUTHSI  YEJIOBEYECTBA —  CHIPHEBOW,
HHEPreTUYECcKO, MUIEBOH U 3KOJIOrHYeckoi 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHUS.

N3ydenue xumuu:

e CMOCOOCTBYET peanu3alii BO3MOXKHOCTEH NIl caMOpa3BUTHSI U POPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 0011el U (yHKIIMOHAIbHOW IPaMOTHOCTH;

e BHOCHT BKJIaJl B ()OPMHPOBAHNE MBIIUIEHUS M TBOPYECKHX CIIOCOOHOCTEN 00ydaromumxcs,
HaBBIKOB WX CAMOCTOSITENIbHOW Y4YeOHOH JesTeThbHOCTH, OSKCIIEPUMEHTAIBHBIX |
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIMMBIX KaK B TIOBCEIHEBHOM >KU3HU, TaK U B
poeCCHOHAIBHON JESTEIHHOCTH;

e 3HAKOMHUT CO CHENU(HUKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBHI II€TIOCTHOTO
B3MJIA[a HA €OUHCTBO NPUPOABI W YEJIOBEKa, SBJSIETCS OTBETCTBEHHBIM OJTallOM B
(OopMHPOBAHNH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00yYaroInuXcs;

e cmocoOcTByeT (HOPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSAM, K MPHPOJIE, K YeNOBEKY, BHOCUT CBOM BKJAJ B IKOJOTHUYECKOE OOpa3oBaHME
oOydJaronuxcs.

JlanHple HampaBlieHHsT B OOyYeHHUM XHMHH OOECTIeUMBAIOTCS CHElNUu(UKON coaep KaHus

y4ueOHOro mpeaMeTa, KOTOPBIN SIBISIETCS MeNaroruuyeckd aJarnTUPOBAHHBIM OTpakeHHeM 0a30Boi
HayKH XMMUU Ha OMPEJICTICHHOM JTarle €€ Pa3BUTHSIL.
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Kypc xumMum Ha ypoBHE OCHOBHOrO 00IIero 00pa30BaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aIOIUMUCS. CUCTEMBl TMEPBOHAYAIBHBIX TMOHSATUH XWMHU, OCHOB HEOPTaHWMYECKONH XHUMHH H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHITHI OPraHUYECKON XUMHUH.

CtpyKTypa coaepKaHus MpoTrpaMMbl IO XUMUHU CHOPMUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/1a
K ee m3ydeHntoo. ConepkaHUE CKJIAAbIBAECTCS M3 CUCTEMBbI MOHATHM O XMMHYECKOM 3JIEMEHTE W
BEIIECTBE M CHCTEMBl TOHITHA O XUMHUYECKod peakiuu. OO0e 3TH CHCTEMBI CTPYKTYpPHO
OpraHU30BaHbl MO MNPHUHLMIY IOCIEAOBATEIIBHOIO PA3BUTHUS 3HAHMII HAa OCHOBE TEOPETUUYECKUX
MPEJICTABICHUI PA3HOTO YPOBHS:

e ATOMHO-MOJIEKYJISIPHOT'O YUYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

o [Ilepuonnueckoro 3akona /.M. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

e YYEHHS O CTPOCHHUHU aTOMa U XUMHYECKOU CBS3H;

e TIPEICTABIICHUH 00 AEKTPOIUTHICCKON JUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH TIOJYYEHHBIX U
OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS IMOCIIEIOBATEILHO OT OJHOTO YPOBHS K JPYrOMY, BBITOJIHSS
(GyHKIIMM OOBSCHEHUS U NMPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPaKTHUYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3Y4aEMbIX BELIECTB.

OcBoeHue nporpamMMbl IO XUMUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTABJIIIOLIEH HAy4YHOM KApTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBI, LEHHOCTHOI'O
OTHOLLIEHUS K HAYYHOMY 3HAHMIO U METOJaM IO3HAaHMS B Hayke. M3yuyeHue XUMHUM MPOUCXOAUT C
MPUBJICYCHUEM 3HAHUM U3 paHee W3YyYEHHBIX Y4YEOHBIX MpeAMETOB: «OKPYXKAIOIMHMNT MUP»,
«buonorus. 5-7 xkiaccs» U «Pu3uka. 7 Kiacey.

[Tpy M3y4eHWW XUMHUU TPOUCXOAHUT (HOPMHPOBAHHME 3HAHMNA OCHOB XMMHYCCKONH HAYKH Kak
00JacTi COBPEMEHHOI'0 €CTeCTBO3HAHUS, MPAKTHUECKOM AESITENbHOCTH YelIOBEeKa M KaK OJIHOTO U3
KOMITOHCHTOB MHPOBOW KYJIbTYpHI. 3a7ada y4eOHOTO MpeIMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHUYECKUX 3HAHUM — BaKHEWIIUX (PaKTOB, MOHSATUH, 3aKOHOB M TEOPETUUYECKUX MOJOKEHUM,
JOCTYITHBIX 0000IIEHNIT MUPOBO33PEHYCCKOTO XapaKTepa, sI3bIKa HAyKH, B MPUOOIICHHH K HAYIHBIM
METOJIaM MMO3HAHUS NIPU U3YUYEHUHU BEIIECTB M XUMHYECKHUX peakluid, B (OPMUPOBAHUHU U PA3BUTHH
MO3HABATEJIbHBIX ~YMEHUW M WX TNPUMEHEHWH B  y4eOHO-TIO3HABATEILHOW ©  y4yeOHO-
HCCIIEIOBATENLCKON JIETEIbHOCTH, OCBOSCHUM TpaBUil 0€30MacHOro oOpallleHHs C BEIIeCTBaMHU B
MMOBCEJHEBHOW KU3HU.

HEJN U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUS»
[lpy wW3ydYeHUHM XMMHUU Ha YpPOBHE OCHOBHOIO 0OLIero oO0pa3oBaHMs Ba)KHOE 3HAYCHHE
MPUOOPETN TaKUe 11T, KaK:

e (opmupoBaHHE HHTEIUIEKTYyaJlbHO PAa3BUTON JMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHITHIO PEILIEHUH, CTIOCOOHON alaliTHPOBATHCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

e HANpaBJICHHOCTh OOy4YEeHUS Ha CUCTEMaTH4YecKoe MpHOOIIeHHEe OOydarluxcs K
CaMOCTOSITEJIBHOM  ITO3HABAaTEJIIbHOM  JIEATENBHOCTH, HAy4YHbIM METOAAM IIO3HaHMS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

e oOecrieueHHe YCIOBUH, CIIOCOOCTBYIOIIMX HPUOOPETEHHIO OOYJaroIMMHCS —OIbITa
pa3HoOOpa3HOW JEesATeNbHOCTH, MO3HAHUS M CaMOINO3HAHMS, KIIOUEBBIX HaBBIKOB
(KJIFOYEBBIX KOMIETEHIM), UMEIOLINX YHUBEpPCAJIIbHOE 3HAUEHHUE Ul PAa3IUYHBIX BHJIOB
JeSITEIIbHOCTH;

e (opmupoBanue obmel (QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YyHCclie YMEHUN OOBSICHITH U OLEHUBATh SIBJICHUS OKPY’KAIOLEro MHUpA, UCIIONIb3Yys 3HAHUS
U OIIBIT, TIOJYYECHHBIE MPU HU3YYEHUH XUMHUH, NMPUMEHATh UX MpPU PElICHUH MpobiieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

e (opmupoBanue y 00ydaroUMXCs TYMAaHUCTHMYECKHX OTHOLICHWH, MOHHUMAaHUS IIEHHOCTH
XUMHUYECKHMX 3HAHUI JUIsl BBIpaOOTKHM SKOJIOTMYECKH LEIecO00pa3HOro MoBeIeHUs B ObITY



U TPYINOBOW JEATENBHOCTH B LENAX COXPAaHEHHS CBOETO 3I0POBbA M OKpPYXKAroIIeH
IIPUPOJHOM CpELbI;

e pa3BUTHE MOTHUBALMH K OOYUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHMIO Ha
OCHOBE YCBOCHHSI OOIICUEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HalIPaBJICHHOCTH AaJbHEHUIIEro o0yueHusl.

MECTO YYEBHOTI'O NIPEJIMETA «bBUOJIOI's1» B YYEBHOM IIJIAHE
OOmiee 4MCIIO 4YacoB, OTBENCHHBIX Il M3YYCHHS XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanusi, coctaBiseT 136 dgacoB: B 8-M kitacce — 68 yacoB (2 "aca B HeJeln), B 9-m kiacce — 68
4acoB (2 yaca B HEJIEIIO).

COJAEPXXAHUE YYEBHOI'O ITIPE/IMETA
8- kiacc
IlepBoHayajibHbIe XUMHYeCKHE TOHATHS
[Ipenmer xumuu. Posib XMMHM B KM3HHM 4eJOBEeKa. XUMHS B CUCTEME HayK. leja M BEILIECTBa.
duznyeckue CBONCTBA BEIIECTB. ArperaTHOe COCTosiHME BenlecTB. [loHATHE 0 MeToaX MO3HAHUS B
xumun. Yucreie BemecTBa u cMecu. CriocoObl pa3IienieHus CMeceH.
ATOMBI U MOJEKYyNbl. XUMHUYECKHUE d3JeMeHThl. CHMBOJBI XUMHUYECKHX 3JeMeHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.
Xumudeckas popmysa. BaJeHTHOCT aTOMOB XMMHUUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENBbHAS aTOMHast Macca. OTHOCHUTENIbHAsT MOJEKYJIsIpHast Macca. MaccoBasi A0Jst
XUMHYECKOT0 3JIEMEHTA B COSMHECHHH.
KomnuectBo BemiectBa. Monb. MonsipHas Macca. B3anMoCBA3b KOJIMYECTBA, MAacChl M 4YHUCIA
CTPYKTYpHBIX €IMHHUII BellecTBa. PacyeTsl o GpopmynamMm XuMUYECKUX COSTUHEHUI.
dusznyueckue W XMMHUUYECKHE SIBIICHUS. XUMHUYECKas PEaKkius U €€ MPU3HAKU. 3aKOH COXpaHEHUSs
Macchl BelIecTB. XMMHUYeckue ypaBHeHHs. Kiaccudukanus XUMUYECKHX peakiuil (CoequHEeHUs,
pasnoKeHus1, 3aMeleHus, 0OMEHa).
XUMHUYEeCKHUI IKCIIEPUMEHT:
3HAKOMCTBO C XHMHYECKOH TOCYI0H, MpaBUiIaMK padOTHI B 1a0OpaTOPUU U MIPHUEMaMH OOPAIICHHSI C
nabopaTopHbIM  000pYyAOBaHHEM, UW3Y4YeHHE M OmHucaHue (U3MYECKHX CBONCTB 00pasloB
HEOPTaHMYECKUX BEIIECTB, HaOMOqeHNEe Pu3ndecKuX (TUIaBJICHUE BOCKA, TasHUE JIbJa, PACTHPAHUE
caxapa B CTYIKE, KUTICHUE U KOHJIEHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEUH, NMPOKAIUBAHUE
MEJHON TPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHHUM, HAONIOJCHHE W ONUCaHUE
MPU3HAKOB MPOTEKAHMS XHUMHUYECKUX peakiuil (pas3lokeHue caxapa, B3aUMOJACHCTBHE CEpHOMU
KHCIIOTHI € XJIOpUA0M Oapus, pasnoxkeHue ruapokcuna meau (1) mpu HarpeBanuu, B3aumoielicTBue
xenesa ¢ pactBopoMm conu Meau (1), usydenne crnoco6oB pazfeneHus cMeceil: ¢ TOMOIIbI0 MarHuTa,
(dbunpTpoBaHUE, BHIIAPUBAHUE, TUCTUIUIAINS, XpomaTorpadus, MpOBEIEHNE OYNUCTKUA MOBAPEHHON
CONM, HAONIOJICHWE W OIMHMCAHHWE PEe3yNbTaTOB TMPOBEACHUS OIbITA, HWILTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MAcCChl, CO3/IaHUE MOJIeTeH MOJIEKYJI (IIapOCTEPKHEBBIX ).
Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB
Boznyx — cmech razoB. CoctaB Bo3znyxa. Kucnopon — anemeHT u nmpoctoe BemecTBo. Haxoxnenue
KHCIIOpo/la B Tpupoje, (PU3NYECKHEe M XUMHUYECKHe CBOicTBa (peakiuu ropeHus). OKCHUIBL
[Ipumenenue kucnopoaa. CrocoObl MOMYYEHHUsT KUCIOPOAa B JAOOPATOPUM M MPOMBIIUICHHOCTH.
KpyroBoport kucnopoaa B mpupojae. O30H — alIoTpornHas MOAUPUKAIIS KUCIOPOA.
TernoBoi P heKT XUMUUECKON peaKkIny, TEPMOXUMHUUECKUE YPABHEHUS, K30~ U IHJAOTEPMUIECKHE
peakiuu. TornmmBO: yroib W MeTaH. 3arps3HEHHE BO3[yXa, YCHWICHHE NapHUKOBOTO 3(dekTa,
pa3pylieHre 030HOBOTO CIIOSI.
Bogopon — snemeHT m mpocToe BemiecTBO. HaxokneHue Bomopoda B Tpupoje, Gu3NYecKue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oiydeHusi. Kuciaotsl u comu.
Monsipablii 00beM Tra30B. PacdeTsl M0 XUMUYECKUM YpaBHEHUSIM.



®dusunyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HacklllieHHbIE U HEHACKIIIICHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEWIECTB B BOAE. MaccoBasi J0Js BEMIECTBA B PacTBOpPE. XUMHUECKHUE
cBoiicTBa BoAbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJE U B KU3HU YesloBeKa. KpyroBopot Boabl B
npupojie. 3arpsi3HeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOAHBIX BOJI.

Knaccudukauus  Heopranmyeckux — coemuHeHud.  Okcunbl.  Knaccudukamuss ~— OKCHIOB:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) U Hecosieobpasyronme. HomeHkmarypa
okcu0B. Ou3nyeckue U XuMUYECKHUE CBOMCTBA OKCUIOB. [lonyyenue okcuaos.

OcHoBanus. Kitaccupukanus OCHOBaHMIA: MIEIOYM W HEPACTBOPUMBIC OCHOBaHMs. HoMeHKIaTypa
OCHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslydyeHrne ocHOBaHUH.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucior. @u3ndeckue U XMMHUYECKHE CBOWCTBA
kuciot. P aktuBHoctu MmetauioB H.H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa cosieil. @uznueckue 1 XuMU4Yeckre cBoiicTa cosei. [lomydenue coneil.
['eneTnueckas CBsSI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COECITMHEHUM.

XuUMHYECKHH IKCIIEPUMEHT:

KaueCTBEHHOE OIpe/elieHue COAEp)KaHHUA KUCIOpoJa B BO3JyXe, IOJNy4YeHHe, coOHupaHue,
pacrmo3HaBaHWEe W W3YYCHHE CBOMCTB KHCIOpPOJAa, HAONIOJACHHE B3aUMOJCWUCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHUS BO3HUKHOBEHHUS M MpEKpalleHus ropeHus (moxkapa), O3HaKOMJICHHE C
oOpa3iamMu OKCHJIOB U OINKCAaHWE MX CBOKMCTB, MONYYCHHE, COOMpaHKe, PACO3HABAHUE U U3YYCHUE
CBOKMCTB Bojiopoaa (ropeHme), B3aumojeciicTBue Bomopoaa ¢ okcuaom wmeau (lI) (Bo3moxHO
WCIIOIb30BaHUE BUACOMATEpPUAJIOB), HAOMIO/IEHHE OO0pa3l0B BEIIECTB KOJIUYECTBOM | MOJIb,
UCCIeIOBaHHEe  OCOOEHHOCTEW  pacTBOPEHHS  BEIIECTB C  Pa3jM4HONl  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEICHHOM MAacCOBOM JI0JE€H PACTBOPEHHOI'O BEIECTBA,
B3aMMOJICIICTBIE BOJBI C MeTaIaMH (HaTpHeM U KaiblueM) (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB), MCCJIEIOBAaHHE OOpPa3I0OB HEOPraHMYECKUX BEIISCTB PA3JIMUHBIX KJIACCOB,
HaONo/IeHne WM3MEHEHHsI OKpPAacKd HHIUKATOPOB B pPAcTBOpax KHUCIOT M IIeNoueHd, H3ydyeHUue
B3auMozeicTBus okcuaa meau (I1) ¢ pactBopom cepHOIl KHCIIOTHI, KACIOT C METaUIAMH, PEaKIIUn
HEWTpalIu3aluy, MOJIYy4YEeHUE HEPACTBOPUMBIX OCHOBaHUM, BBITECHEHUE OJHOI'O METajlla APYTUM M3
pacTBOpa COJIM, peHIeHHWE OKCIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxueimme Kiaccel
HEOPraHUYECKUX COCAUHECHUI.

Ilepuoanueckuii 3axon u [lepuoguueckasi cucremMa xumnueckux 3jemenToB .. MenaesieeBa.
Crtpoenne atomoB. XuMu4eckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[lepBble MOMBITKM KJIACCUPUKAIMK XUMHUYECKUX OJJIEMEHTOB. [loHSATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (ILENOYHbIE U IIEeJIOYHO3EMENbHbIE METaJlIbl, TAJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepumommueckas cucrema xumudeckux dneMeHToB J[.M. Menneneesa.
Kopotkonepuoanas u jymmaHONepruoaHas Gopmsl [leprnoanueckoit CHCTEMbl XUMHUYECKUX DJIEMEHTOB
JA.N. Menneneesa. Ilepuoapl u rpynmbl. PU3HYECKHM CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB
MepUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHBIX saep. M3otombl. DnekTpoHbl. CTpoeHHE >3IEKTPOHHBIX
00oouek aToMoB mepBbIxX 20 xuMu4eckux aemMeHToB [lepuonnueckoit cucremsl .M. Menneneena.
XapakTepucTuka XHMHUYECKOro 3JIeMEHTa Mo ero mnoisoxeHuto B I[lepmoanueckoit cucreme [[.H.
Menpeneena.

3aKOHOMEPHOCTH HW3MEHEHUsl pajJuyca aTOMOB XHMHYECKHUX OJEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U IepUoaaMm.

3nauenune I[lepumonnueckoro 3akoHa W Ilepmonnueckoll CHCTEMbl XHMHUYECKHX DSJIEMEHTOB IS
pa3BUTHS HayKd U npakTuku. [[.1. MeHneneeB — yueHbIl U TpaXKJaHVH.

Xumuueckasi cBsi3b. KoBasieHTHast (MOJsipHass W HEMOJSPHAS) CBSA3b. DJIEKTPOOTPHIIATEIHHOCTH
XUMHUYECKUX AJIEMEHTOB. lOHHAs CBSI3b.

Crenenb oxucneHusi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Ilporecchl okuciaeHuss u
BoccTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKHH IKCIIEPUMEHT:



M3y4YeHHE OO0pa3lOoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEWCTBHE THAPOKCHJA ILIMHKA C
pacTBOpaMM KUCJIOT U IIEJIOYEH, IPOBEACHUE OIBITOB, WUIFOCTPUPYIOLIUX NPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaKluil (frOpeHue, peakuu pa3ioKeHNs, COSTUHEHHS).

MexnpeamMerHblie CBA3U

Peanuzanus MexxXnpeaIMeTHbIX CBSI3€l IPU U3YyYEHUHU XMMHHU B 8-M KJIACCE OCYIIECTBIISIETCS 4epes
UCIOJIb30BAaHNE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TMOHITHH, TaK W TIOHATUN, SIBISIFOIIMXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBeHHO-HAYYHbIE MMOHSATHUS: HAYYHBIA (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAIIN3, CHHTE3,
KiaccupuKanus, TMepUOJUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJCIUPOBAHHUE, H3MEpPEHUE,
MOJIETIb, SIBJICHUE.

®duzuka: MaTepusi, aToM, 3JEKTPOH, POTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUUYECKUI 3apsij, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ias,
(bu3nuecKkre BeIUUMHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TJIaHEeThl, 3Be3/1bl, CoJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadusa: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJAbI, IOJE3HbIE HCKOMAeMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9-ii kiace

BemecTBo 1 XumMmH4yecKasi peakuus

[lepuonnueckuii 3akoH. Ilepumommueckas cucrema xumudeckux dneMeHtoB J[.M. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHMHM CBOMCTB XMMHUYECKHUX JJIEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, KalMs, KalbLUHUs M UX COCIUHEHHM B COOTBETCTBUU C IOJOKEHHEM D3JEMEHTOB B
Ilepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUJIBI XMMUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKU U BUJIa XUMHYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKHX BEIIECTB. XUMHYECKHE CBOMCTBa BEIECTB,
OTHOCSIIMXCA K Pa3JUyHbIM KJIacCaM HEOPTaHMYECKUX COCIUHEHUM, TEHETUYeCKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccudukanuss XUMHUYECKUX peakIUil 10 pa3dyHbIM TMpU3HAKaM (110 YHUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKLUU BEUIECTB, IO TEMJIOBOMY 3(PeKTy, M0 U3MEHEHUIO CTENEHEH OKHCICHUS
XUMHUYECKUX AJIEMEHTOB, 110 0OPaTUMOCTH, 10 YYaCTHUIO KaTajau3aropa). DK30- U SHIOTCPMUUYECKHE
peakuu, TepPMOXUMHUYECKUE YPABHEHHUSL.

[Tonsitue o ckopoctn XUMUYecKoi peakiuu. [TousTre 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUUYECKHX
peakuusx. [IoHATHE O TOMOTEHHBIX U reTepOreHHBIX peakuusax. llonsarue o xarammse. Ilonarue o
XMMHYECKOM paBHOBeCHH. PAKTOPBHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOW PEAKIUH U TMOJ0KEHUE
XUMHYECKOIO0 PaBHOBECHS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peakuuu, AIEKTPOHHBIN Oaytanc OKHUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlI€HHE YPABHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopus >IE€KTPOIUTHYECKON AMCCOLMALMH. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIIMM BEIIECTB C PAa3jIUYHBIMU BUJAMU XUMHYECKOW cBsizu. CTemneHb
nucconuanui. CHUIIbHbIE U c1a0ble SIEKTPOIUTHI.

Peakuuu woHHOro oOmeHa. VYcClIOBUS MNPOTEKAaHUS peaklUii HOHHOTO OOMEHa, TOJHbIE |
COKpallleHHbIE€ HOHHBbIE ypaBHEHMs peakuuid. CBOICTBAa KHCIIOT, OCHOBAHHMI M COJIEH B CBETE
MPEACTABICHUN 00 AJIEKTPOIUTHYECKON auccormanuu. KauecTBeHHble peakuinu Ha UOHBI. [loHsATHE
0 TUJIPOJIU3E COJIEN.

XUMHUYECKHUI IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJEJSIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX BELIECTB — METAJUIOB U
HeMeTalsloB (TpaduTa M ainMasa), CIOXKHBIX BEIIECTB (XJopuaa HATpus), HCCIEI0BaHUE
3aBHUCHMOCTH CKOPOCTH XUMHYECKON PEAKIIMH OT BO3ACHCTBUS PAa3THUYHBIX (DAKTOPOB, UCCIIETOBAHHE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEHIECTB, MPOLECCa JAMCCOUMALMM KHUCIOT, IIEJI0Yed W CoJed
(BO3MOXHO HCIIOJIb30BAaHUE BUECOMATEPUAIIOB), TPOBEACHUE OMBITOB, UJUTFOCTPUPYIOLIUX MPU3HAKU

6



MPOTEKaHUs peakIuii HOHHOTO 0OMeHa (00pa3oBaHue OCajKa, BHIJCICHUE Ta3a, 00pa3oBaHUE BOIBI),
OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEaKLUMi (ropeHue,
peakuuu pasjoKeHUs, COEIWHEHHs), PACIIO3HABaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
KAueCTBEHHBIX PEAaKLIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeraJiibl M MX coeJHHEHUSA

OOmast xapaktepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEICHU
okucienusa. CtpoeHue U (uU3MYECKUE CBOWCTBA MPOCTHIX BELIECTB — TallOT€HOB. XHWMHUYECKUE
CBOMCTBa Ha IpuUMepe Xjopa (B3aUMOACHCTBHE C MeETallylaMH, HEMETaUIaMM, IIEJI0YaMu).
XnopoBogopoa. CoisiHas KHUCIIOTa, XMMUYECKHE CBOWCTBA, MOJIydeHHE, IpumeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJIOPOAA Ha OpraHM3M 4YelloBeKa. BakHelue XJIOpUIpl M UX HaX0XKJIECHUE B
MIPUPOJIE.

Oo6mas xapakrepuctrka 37meMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC
crenieHu okucieHus. CTpoeHre U (QU3MUYEcKre CBOIMCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA U CEpBHI.
AnnorponHble MOIUGHUKAIMKA KHCIOPOJa M cepbl. XUMHUYECKHe CBoicTBa cepbl. CepoBonOpo/,
CTpoeHHe, (U3NYeCKue W XUMHUUeckue cBoiicTBa. OKCUABI cepbl KaK MPEICTABUTENIN KHCIOTHBIX
okcuaoB. CepHas KUCIOTa, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (00IIMe KaK MpeACcTaBUTeNs Kiacca
KHCIIOT U cnernuduieckre). XUMUYECKUE PEaKkIuu, JeKallie B OCHOBE MPOMBIIUIEHHOTO crocoba
MOJTy4eHUs1 cepHOM KUCIOTHI. [Ipumenenue ceproit kucnotel. Conu cepHOM KUCIOThI, KAUeCTBEHHAs
peakuuss Ha cynbdar-uoH. HaxokneHue cepbl W ee COeIMHEHUH B mpupoje. XUMHYECKOe
3arpsiI3HEHUE OKPYIKaIOLIEH Cpe/bl COEIMHEHUSIMU CepPbI (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3AyXa U
BOZIOEMOB), CITIOCOOBI €r0 MPEIOTBPAICHHUS.

OOmas xapakrepuctuka 37eMeHTOB VA-rpymmbl. OcoOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKHCIEHUS. A30T, paclpoCTpaHEHHE B Mpupoje, (HU3MUecKue U XUMUYECKUE CBOMCTBA.
Kpyrosopot a3ora B mpupoje. AMMHAK, ero (hU3HUECKUE U XUMHUYECKHE CBOWCTBA, MOJIYyYCHHE H
npuMmenenue. Conu aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA, IpuMeHeHne. KauecTBeHHas
peaxius Ha HOHbl aMMOHHUSL. A30THasl KMCJIOTA, €€ NoJyyeHue, PU3NYeCKUe 1 XUMUYECKUE CBOMCTBA
(obmume Kak mpeAcTaBUTENS Kiacca KUCIOT U crenuduueckue). VMcmnonp3oBaHue HUTPATOB U COJIEH
aMMOHHS B KayeCTBE MHUHEpaIbHBIX yJOOpeHHH. XMMHUYECKOE 3arps3HEHHME OKPYXKAIOLIEH Ccpelbl
COCMHEHUSIMHU a30Ta (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE BO3MyXa, MOUYBHI U BojoeMoB). Docdop,
ayutoTponHbie Moaudukaiuu Gpocdopa, pusuueckue n xumuueckue coiicrea. Oxcun docdopa (V)
u ¢ochopnas kuciora, (uMUecKkHe U XUMHYECKHE CBOWMCTBA, mMoiydyeHue. lcmomb3oBaHue
(docdaToB B KauecTBE MUHEPAIbHBIX YA0OOPEHUH.

OOmas xapakrepuctuka 31eMeHToB |VA-rpynmnbl. OcoO€HHOCTH CTPOEHMsS aTOMOB, XapaKTEpHBIE
CTETNIEHU OKHUCJIEHMs. YTIEpoJ, aUIOTPONHblE MOAM(UKAIMKN, pacHpoCTpaHEHHE B IMPUPOE,
¢usnyeckue M XUMHUYECKHe cBoiicTBa. AncopOuus. KpyroBopor yriepona B mpupone. OKcuIbl
yrieposaa, ux (pu3nuecKue U XMMHYECKHEe CBOMCTBA, IEWCTBUE HA KUBbIE OPraHU3MBI, MOTYYEHUE U
IpUMEHEHHEe. ODKOJIOTHYECKUe TMpoOsieMbl, CBsi3aHHbIE ¢ oOkcugoM yriepoaa (IV), rumoresa
rJ1I00abHOTO TOTEIUIEHUsT KIuMaTa, MapHUKOBBIA A(¢eKT. YTonbHas KHCIOTa U €€ COJIM, HX
¢u3nyeckue M XMMHUYECKHE CBOWCTBa, MOJy4YeHHE M IpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Vcnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM
XO3SIICTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHUX BEIIECTBAaX KAaK O COEAMHEHMSX yriepoja (MeTaH,
9TaH, O3TWJIEH, AalleTWIEH, 3TaHOJ, TJIUUEPUH, YKCycHas Kucnota). IIpupogHble HCTOYHUKHU
YTJ€BOOPOAOB (Yroib, MPUPOIHBINA ra3, HedTh), IPOAYKTHI UX HepepaboTKu (OEH3MH), UX POJb B
ObITy W TpoMbIIUIeHHOCTU. [loHATHE O OWONIOTMYECKH BaKHBIX BEIIECTBAX: JKHUpaX, Oekax,
yIIeBOJax — W HMX POJM B JKU3HM deloBeKa. MarepualbHOE €IUHCTBO OpPraHMYecKHX |
HEOPraHWYECKUX COECIUHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOICTBa, MojydeHHe M HpuMeHeHue. CoeauHeHUs
KpeMHHs B mpupone. Obume npencraBieHus o6 okcuae kpemuus (V) m kpemHueBoil kuciore.
CunukaTel, HMX HCIIOJIb30BaHHE B OBITY, B MPOMBIIUIEHHOCTU. BakHelnme cTpouTenbHbIe



Marepuaibl: KepaMHKa, CTEKJIO0, IIeMEHT, OeToH, kene300eToH. I[IpobOraembr Ge3omacHOro
WCIIOIb30BAHUS CTPOUTENBHBIX MATEPUAJIOB B MOBCETHEBHON KU3HHU.

XUMHUYEeCKHUI IKCIIEPUMEHT:

M3y4YeHHEe O00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISHOM KHCJIOTBI, MPOBEICHUE
KAueCTBEHHBIX pEaKUUd Ha XJOPUI-UOHBI W HAOIIOJACHHE NPU3HAKOB WX IPOTEKAHUS, OIIBITHI,
oTpakaromue (QU3NYEeCKUe M XMMUYECKHE CBOWCTBA TaJIOTCHOB M WX COCJUHEHUN (BO3MOKHO
HCIIOJIb30BaHUE BHUJEOMATEPHUAJIOB), O3HAKOMIICHHE C oOOpasnamMu XJOpUAOB (TaJOreHUA0B),
O3HaKOMJICHHE C oOpa3maMu ceppl M €€ COCAMHEHUSMH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEpHANIOB),  HaOMIOJeHHWEe  TMpolecca  OO0yrMBaHMs — caxapa  1oj  JeiCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, M3yuyeHHE XMMHUYECKHX CBONCTB pa30aBICHHON CepHOM
KHCIIOTBI, TPOBEJCHHE KAYECTBEHHON peakiuu Ha cyiabhaT-uoH U HaOIIOJeHHEe NpuU3HaKa ee
MPOTeKaHHs, O3HAKOMJICHHE C (U3MYECKUMHU CBOWCTBAMH a30Ta, (ocdopa M MX COEAMHEHHHA
(BO3MOHO HCIIOJIB30BAHKME BHJICOMATEPUAIOB), 0OpasamMu a30THBIX U (OCHOPHBIX YAO0OpPEHUH,
noJry4eHue, coOupanue, paclo3HaBaHue U U3yYCHHUE CBOMCTB aMMMaKa, MPOBECHUE Ka4eCTBEHHBIX
peakuuii Ha MOH aMMOHHUS U Qoc]aT-noH U U3ydyeHUe NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KHCJIOTHI C MEJbIO (BO3MOXHO HCIIOJIb30BAHHWE BUJIEOMATEPHAIIOB),
M3Y4YeHHE MOJeNiell KPUCTAIUIMYECKHX pEeIIeTOK anMasa, rpadura, QysiepeHa, O3HaKOMJICHHE C
MPOIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BELIECTB AKTHMBHPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTUBOTa3a, MONy4eHHe, COOMpaHHe, paclo3HaBaHHE W M3yYEHHE CBONCTB YIJIEKUCIOrO Tasa,
MPOBEACHUE KAaYECTBEHHBIX PEaKIMil Ha KapOOHAT M CWJIMKAT-UOHBI M W3y4Y€HUE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHME C NPOAYKUMEH CHIMKATHOM  IPOMBINUIEHHOCTH, PpELICHUE
AKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHeire HeMeTalllIbl U UX COCTUHECHUS.

MeTaJuibl M UX COeIMHEHUS

OO6miast xapakTEepUCTHKAa XWMHUYECKHX DSJIEMEHTOB — METAJJIOB HA OCHOBAHUM HMX TOJOXCHHUS B
[lepuonnueckoii cucreme xumuueckux 3meMenToB [[.1. MenzeneeBa u ctpoenus atoMoB. CTpoeHue
MeTalioB.  MeTamueckass — CBA3b M METAJUIMUECKas  KpPUCTAJUIMUECKas  pEeIIeTKa.
DNEeKTPOXUMHUYECKUH psii HAIPsHDKEHUH MeTalIoB. PU3HUECKUE U XMMUYECKUE CBOMCTBA METAILIOB.
OOme crnocoObl MOMy4YeHUs: MeTawioB. [IOHSATHE O KOPPO3MHM METAIIOB, OCHOBHBIE CIIOCOOBI
3aIuUThl UX OT Koppo3uu. CruiaBsl (CTajib, YyTyH, TIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIUICHHOCTH.

[llenounble MeTamibl: nosnoxeHue B Ilepuonunueckoid cucreMe xumuyeckux snemeHToB J[.U.
MenpeneeBa, CTpO€HHE UX aTOMOB, HaXOXJIeHUE B npupojae. Pusndyeckue U XMMHUUECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kamus). OKCUABI U THAPOKCHIBI HATpus U Kanus. [IpuMeHeHue ienouHbIX
METAJUIOB U UX COCTMHEHUH.

[IlenoyHO3eMeNbHBIE METAIBI MarHui M KalblUuid: monoxeHue B I[lepmonnueckoil cucreme
xuMuueckux saemeHToB [[.M. MenzaeneeBa, CTpOCHHE HX aTOMOB, HaxXO0XXJICHUE B MPHUPOJE.
duznyeckue U XMMHUYECKHE CBOMCTBA MarHus U Kanbliusl. Baxkueime coenHeHus KaabIus (OKCU,
TUIPOKCHL, coJn). KecTKOCTh BOJbI M CIIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoi cucreme xumudeckux snemeHTtoB .M. Menneneesa,
CTpOEHHE aToMma, HaxokJeHue B mpupoje. dusnueckne M XUMHUECKHE CBONCTBA aJIFOMHHMS.
AM@oTepHbIe CBONCTBA OKCHJIA ¥ TUIPOKCUIA ATFOMUHUA.

Kenezo: monoxenne B Ilepuommueckoit cucreme xumuyeckux snemeHToB .M. Menpaeneena,
CTPOEHHE aToMa, HaXOXKJeHUe B npupoje. Puznueckre U XUMHUUECKUE CBOMCTBA xene3a. OKCHUipbl,
ruapokcuabl v conu xenesa (1) u xxenesza (111), ux cocras, cBoiicTBa u mosryueHue.

XHMHYECKUI IKCIIEPUMEHT:

O3HaKOMJIEHHE ¢ 00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3MYECKMMH CBOICTBaMH, H3y4eHUE
PE3yNbTaTOB KOPPO3HH METAIIOB (BO3MOJKHO HCIIONIH30BAaHUE BHIEOMATEPHAIIOB), OCOOCHHOCTEM
B3aMMO/JICHCTBUS OKCH/IAa KaJIbIUs U HATPHS C BOJOW (BO3MOKHO HCIIOIb30BAaHHE BUIEOMATEPHAIIOB),
UCCIIe/IOBAaHHE CBOMCTB KECTKOH BOJBI, IpolLecca TOpeHHs jKejae3a B KHUCIOopoJe (BO3MOXKHO
WCIIOI30BaHUE BHJICOMATEPHAIOB), MPU3HAKOB NPOTEKAHHWS KAYECTBEHHBIX PEAKIMH Ha HWOHBI:
MarHusi, Kaublvs, aTFOMUHAS, TUHKA, xene3a (1) u sxenesa (111), menu (1), HaOnrogeHue u onvcanue
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IIPOLIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMM HATPHs, KaJIUs M KajdblHg (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HUCCIIEOBaHUE aM(OTEPHBIX CBOWCTB THMAPOKCHIA ATIOMHHHUS M THAPOKCUIA
LMHKA, PEIICHUE DKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMe «Ba)kKHeHWIne MeTaulbl U UX COCIUHCHHUS.
XuMHA U OKpYKaOLIas cpeaa

BemecTBa 1 Marepuasl B IOBCEAHEBHOM JKU3HM 4EJIOBEKA. be30macHoe UCIIOIb30BAHKE BEIIECTB U
XUMHAYECKHUX peakiuii B ObITy. [lepBasi moMOIIb MPH XMMUYECKHX 0XKOTaX M OTPABICHUSIX.
XUMHUECKOe 3arpsi3HEHUE OKpPY’Karollel cpezbl (IIpeJesibHas JoMycTuMasi KOHIEHTpalKs BEILEeCTB,
nanee — [1/1K). Posis XuMum B pelieHH# SKOJIOTHIECKUX MTPOOIEM.

XUMHUYEeCKHUI IKCIIEPUMEHT:

u3yueHne o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUATIBI).
MesknpeamMeTHble CBSI3H

Peanuzanus MeXIpeIMETHBIX CBSI3€d NMpU M3YyYEHUH XUMHHM B 9-M Kilacce OCYIIECTBIISETCS uepe3
UCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUN, TaK M TOHSATUH, SBIAIOLIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1u11e ecTecTBEHHO-HAYUHbIE IIOHATHS: HaydyHbIH (akT, TMIIOTE3a, 3aKOH, TEOPUs, aHAIMU3, CUHTE3,
KinaccuuKkanus, NEePpUOAUYHOCTh, HAONIOJCHHE, HKCIEPUMEHT, MOJICIUPOBAHUE, W3MEPEHHE,
MO/IeJIb, SIBJIEHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOIr s, MaTepHUabl.

®dusuka: mMaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJINUJ, U30TOMbI, PaAHMOAKTUBHOCTD,
MOJIEKYJIa, 3JEKTPUYECKUN 3apsi, NMPOBOJAHUKU, MOJYINPOBOJHUKHU, AMIIEKTPUKH, (HOTOAIEMEHT,
BEIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSHHE BEIIECTBa, TIa3, pPacTBOP, PacTBOPHUMOCTD,
KpUCTANINYECKasi pelleTKa, CIUIaBbl, (U3NUYECKUE BEIWYMHBI, €AMHUIBI U3MEPEHUs,, KOCMUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3B€3/1bl, COIHIIE.

buonorusi:  ¢dorocunTes, npixaHue, Ouocdepa, HSKOcUCTEMa, MHUHEpallbHble  yIOOpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BELLIECTBA.

I'eorpadus: armocdepa, ruzapocdepa, MUHEpadbl, T'OpPHbIE IOPOJbI, IOJIE3HbIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUEBHOI'O ITPE/IMETA
JInyHOCTHBIE Pe3yJbTAThI
JIM9HOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOT'O OOIIEero oOpa3oBaHUs TIOCTHTAIOTCS B
Xo0Jie O0y4YeHHs] XUMUHM B €IUHCTBE Y4eOHOW M BOCIUTATEIBHON NIEATEIbHOCTH B COOTBETCTBUU C
TpaaAUuIIUOHHBIMHU pOCCHﬁCKHMH COMMOKYJIBTYPHBIMH MW JYXOBHO-HPABCTBCHHBIMH ICHHOCTAMU,
MPUHATHIMU B OOIECTBE TMpaBUJIaMH U HOPMaMH TMOBEACHUS M CHOCOOCTBYIOT TIpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI U COITUATTU3AIIMHA 00YYaAIOIIUXCSI.
JIM4HOCTHBIE pPE3YyNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS CHUCTEMOM
IIO3UTUBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ N paClIupCHUC ONbITa ACATCIIBHOCTH HAa €€ OCHOBC, B TOM
YUCJIe B YACTH:
1) naTpuoTHYECKOro BOCIIUTAHUS:
LIEHHOCTHOTO OTHOILIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAY4YHOMY
HacJI€Au, ITOHMMaHHUs 3HA4YCHUSA XUMHUYECKOM HAayKM B JKH3HHU COBPCMCHHOI'O O6HICCTB3,
CIOCOOHOCTH BIAJIETh JOCTOBEPHON HHQpOpMAIMEl O MepeloBhIX IJOCTHKEHHSIX U OTKPBITUSIX
MHUPOBOM M OTEUECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpoWcTBE MUpa
1 O0IICCTBA;
2) rpasKIaHCKOro BOCTIMTAHUS:
MPEACTABICHUS O COLUAIBHBIX HOPMax M MPABWIAX MEXKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHUBE,
KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO TIIOJIE3HON, Yy4eOHO-HCCIIeI0BATENbCKOM,
TBOPUYECKOM U JpPYrMX BHJAAX JEATENbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
ACATCIIBHOCTH IIPU BBIITOJIHCHHUU yqe6HBIX, IIO3HABAaTCIbHBIX 3aJa4, BBIIIOJHCHHH XHMHWYCCKUX
OKCIIEPUMEHTOB, CO3JaHUM  y4eOHBIX TIPOEKTOB, CTPEMJICHHS K B3aMMOIMOHHUMAHUIO U
B3aMMOTIOMOIIM B MPOIIECCE ITON yueOHOM ACSITEIHHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U



IOCTYNIKM CBOWX TOBApHILEW C MO3ULMN HPABCTBEHHBIX WU MPABOBBIX HOPM C YYE€TOM OCO3HAHMS
IIOCJIEICTBUM IIOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHUPOBO33PEHUECKHE TMPEACTaBICHUS O BEIIECTBE U XUMHUYECKOM pEaKIUu, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH U COCTABISIOIIME OCHOBY [JIl MOHHMMAHHUS CYLIIHOCTH
HAyYHOW KapTUHBI MHpA, MPEICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOIBI,
B3aMMOCBS35X YEJIOBEKA C IPUPOIHOM CPeIoil, O POJIU XMMHUH B TO3HAHNUU ITUX 3aKOHOMEPHOCTEN;
M03HABAaTEJIbHbIE MOTHBBI, HAIPABJICHHBIC HA IMOJYYEHHUE HOBBIX 3HAHMM MO XMMHH, HEOOXOJAUMbIE
Ui OOBSCHEHUS HAOIIOAaeMbIX IPOLECCOB W SIBICHUN, MO3HABATEIbHOW, MH(POPMAIMOHHON U
YUTATEIBCKON KYIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON pabOThI ¢ yUeOHBIMU TEKCTaMH,
CIPaBOYHOM  JIMTEPATypOi, JOCTYNHBIMH TEXHUYECKUMHU  CpPEICTBAaMU  HH(GOPMALMOHHBIX
TEXHOJIOTHIA;

UHTEpEeC K OOY4YeHMIO U TIO3HAHUIO, JIIO003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUI0, IMPOCKTHOM M MCCIEIOBATEIbCKONU JACSITEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B ajbHEHIIEeM;

4) popMHUpOBaHUS KYJILTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0pPOBBI0, YCTAaHOBKHM Ha
3JI0pOBBI 00pa3 KU3HU, OCO3ZHAHUE MOCICICTBUI U HEMIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsl, HAPKOTHKOB, KYPEHHs), HEOOXOAUMOCTH COOJIOACHHS TMpaBMil OE30MaCHOCTH MpH
oOpaleHuy ¢ XHMUYECKIMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS S

MHTEPEC K MPAKTUICCKOMY M3yUYeHHUIO Podeccuil u Tpyia pa3IndHOro pojia, YBaXEHHE K TPYIY H
pe3yiabTaTaM TpYIAOBOU IEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHUM 110
XUMHH, OCO3HAHHBIA BHIOOP WHIAMBUIYAIBHONH TPAaeKTOPHH IPOJIOJDKEHUS OOpa30BAHHS C YYCTOM
JUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
yCHenHo mnpodecCuOHAIbHON ACSITENIPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUN, TOTOBHOCTH
aJIanTUPOBaThCs B MpodeccuoHalbHON cpefe;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

HKOJIOTHUYECKH IIeJIecCO00pa3Hoe OTHOILIEHHE K MPUPOJIE KaK UCTOUHUKY KU3HU Ha 3eMiie, OCHOBE €€
CYIIECTBOBAHHMSI, TOHUMAHHUE IIEHHOCTH 3J]0POBOTO M 0€30MacHOr0 00pasa »KWU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DM3MUECKOMY U IICUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IEHHOCTHU
coOmro/IeHnsl TpaBuJl OE30MacHOTO TOBEACHHS MpU paboTe C BEIIECTBAMH, a TaKXKE B CHUTYaIUsX,
YTPOXKAKOIINX 3J0POBBIO U XKU3HHU JIFOJIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, TOJyYaeMble IPU HU3YYCHUH XHUMHH, [JIs pEIICHUs 3ajad,
CBSA3aHHBIX C OKPYKAIOIIEH TPUPOIHON CPEOi, /ISl MOBBIIEHUS! YPOBHS 3KOJIOTHUYECKOU KYJIbTYPBI,
OCO3HaHUs TJIOOAIBHOTO XapaKTepa IKOJOTHYECKUX MPOOJIEM U MyTeH MX PEIIeHUs MOCPEICTBOM
METOJ0B XMUMHH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOW MPAKTUKE.

MeranpeaMeTHbIe pe3yJibTaThl

B cocraBe meTanpeaMeTHBIX pe3yIbTaTOB BRIICISIOT 3HAYUMBIE JIJIs1 (HOPMHUPOBAHKSI MUPOBO33PEHUS
oOIlIeHay4YHbIe TIOHATUSA (3aKOH, TEOPHSs, MPUHITUI, TUTIOTE3a, (PaKT, cucTemMa, mporece, SKCIePUMEHT
U Jp.), KOTOPhIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax M IO3BOJIIOT Ha
OCHOBE 3HAHM M3 ATHX MPeaAMETOB (HOpPMUPOBATH MPECTABICHUE O IEJIOCTHONW HAyYHOW KapTHHE
MHUpa, U YHUBEpCAJIbHbIC YueOHbIE JeHCTBUA (TI03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYJISTHBHBIC),
KOTOpble obecreynBaroT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITENIBHOMY TMJIAHHUPOBAHUIO U
OCYIIECTBICHUIO YICOHOU JeATETHHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHUS UCTIOIb30BATh MPUEMBI JJOTUYECKOTO MBILIEHUS IPU OCBOCHUM 3HAHMI: PACKPBIBATH CMBICI
XUMUYECKUX TOHATHH (BBIACTSATh WX XapaKTEepHbIE MPHU3HAKH, YCTaHABIMBAaTh B3aHMMOCBS3b C
JIPYTUMU TIOHSTUSMHU), UCIIONIb30BAaTh TOHATHUS M1 OOBSICHEHHUS OTIENbHBIX (DAaKTOB W SIBICHUM,
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BbIOMPAaTh OCHOBAaHUS M KPUTEPUU Ul KIACCHU(DPUKALMU XUMHUYECKMX BELIECTB M XUMHUYECKUX
peaKIMii, yCTaHaBIMBATh MPUYMHHO-CICICTBEHHBIE CBSI3U MEXKIY OOBEKTaMU H3Yy4EHUs, CTPOUTh
JIOTMYECKUE PACCYXKACHUSA (MHAYKTHBHBIC, ACIYKTUBHBIE, I10 AHAJIOTWH), JeNaTh BHIBOJBI U
3aKJIFOUEHNS;

YMEHUE MpPUMEHATh B TIpOLIECCE II03HAHUS MOHATUA (IPEIMETHble U MeTalpeaAMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XUMHH, NPEOOpa30OBBIBATh IIHPOKO
IPUMEHSIEMbIE B XHUMHUHM MOJEJIbHBIE IPEJICTaBICHUS — XMUMHUYECKMH 3HAaK (CMMBOJ 3JIEMEHTA),
XUMHYecKas popMyiia ¥ ypaBHEHUE XUMHUECKOW PEaKIMU — IPU PEUICHUH Y4eOHO-TI03HABATEIbHBIX
3a/a4, ¢ y4E€TOM 3THX MOJEJIbHBIX IPEICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
IIPU3HAKH U3y4aeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XMMUYECKUX pEaKLUi, BBIBIATH 001IME
3aKOHOMEPHOCTH, NPUYMHHO-CICICTBEHHBIE CBA3M M IPOTHUBOPEYMsI B M3Y4aeMbIX IpOLECCaX U
SIBJICHUSIX.

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

YMEHHUE HCIO0JIb30BaTh IIOCTABJICHHBIE BOIPOCHI B Kauye€CTBE MHCTPYMEHTA IIO3HAHHUs, a TaKXKE B
KayecTBE OCHOBBI s (hOPMUPOBAHMS THIIOTE3bl IO NPOBEPKE IMPABMIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

IpUOOpETeHUEe ONbITa MO0 IUIAHMPOBAHUIO, OpPraHM3allMd U MPOBEACHHUIO  YUYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJO0M IIPOLIECCa, CaMOCTOSTENBHO MPOTHO3UPOBATH €r0
pe3yabTar, (opMyaupoBaTh OOOOIIEHUS M BBIBOJBI [0 pe3ylbTaTaM IPOBEJAEHHOIO OIbITa,
WCCIIEIOBAHMSI, COCTABIIATH OTYET O MPOAETIAaHHOM padoTe.

Pa6Gora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U WHTEPIPETUPOBATh HH(POPMAIMIO PAa3TUYHBIX BUAOB U (HOpM
NPEICTAaBICHUS, IOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (HAay4HO-IOMYJSpHAas JMTepaTypa
XUMHUYECKOTO COZAEpkKaHMs, CIPABOYHBIE MOCOOUS, PECypchl MHTEPHETA), KPUTUUYECKU OLCHUBATh
IIPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO MH(POPMALIUIO;

YMEHHE MPUMEHTHh pPa3jIMuHble METOJbl M 3alpochl IMpPU IOUCKE U oTOope HHpOpMaLUM U
COOTBETCTBYIOLINX JaHHbBIX, HEOOXOIUMBIX JJIs1 BBIOJHEHHUsS Y4EOHBIX M IO3HABATEIbHBIX 3a]ay
OIPEJNICJICHHOTO THIIA, TPHOOPETeHHE OmbiTa B 00JACTH HCIONB30BaHUA WH(POPMALMOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTUM, OBJAJACHHUE KYyJIBTYpPOH AKTUBHOIO HCIIOJIB30BAHMS Pa3IMUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSTEIILHO BRIOMPATh ONTUMAIIbHYIO (hOpMy MpencTaBiieHus: HH(popMarim
U WUTIOCTPUPOBATh pEIIaeMble 3a/laul HECIOKHBIMU CXEMaMH, JuarpaMMaMM, IpyruMu (opMamu
rpa@uKu U UX KOMOMHAIUSIMU;

YMEHHUE HCIOJb30BaTh U aHAIM3UPOBATH B Ipoliecce YUeOHON M UCCIIe0BATENbCKOM JesITeIbHOCTH
MH(OPMALIMIO O BJIMSHUU MPOMBIIIIEHHOCTH, CEIbCKOT0 XO34KWCTBa M TPAHCHOPTa Ha COCTOSTHUE
OKPY’KaIOILEeH IPUPOTHON CPEIBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHUS 3aJ]aBaTh BOIIPOCH! (B X0/€ AUaNora u (Win) AMCKYCCHM) MO CYIIECTBY 00CYKIaeMoil TeMBbI,
(bopMyIIMpOBaTh CBOM MPEIOKEHNUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIOKEHHON 3a/1auH;

YMEHHS MPEICTaBIATh IOJIYYEHHBIE DPE3yJbTaThl IIO3HABATEIBHOM JEATEIIBHOCTH B YCTHBIX H
MMACBMEHHBIX TEKCTAX; JIeJaTh NIPE3CHTALNIO PE3YJIbTAaTOB BBIIIOJHEHNSI XUMHUYECKOTO YKCIIEPUMEHTA
(;mabopaTopHOro omeita, Ja00paTOpHO pabOTHI MO MCCIIEJOBAHUIO CBOWCTB BELIECTB, Y4eOHOTO
MIPOEKTA);

yMEHHUS y4yeOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HABATEIbHOM U
HCCIIEIOBATENbCKOM I€ATEIbHOCTH IPU PELIEHUH BO3HHMKAIOUIMX MpoOJieM Ha OCHOBE yueTa OOIIHX
MHTEPECOB U COIJIACOBAHUS MNO3MLIMN (0OCYXJIeHHs, OOMEH MHEHHSMH, MO3TOBbIE ILITYPMBI,
KOOPJMHAIMS COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB MO OLIEHKE KAa4eCTBAa BBINIOJHEHHON
paboThI U 1p.).

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA:

YMEHHE CaMOCTOSTENIBHO OINPEAENATh ILENNU JAEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BEIOUpATh Haubosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHbIX U MM03HABATEIbHBIX 33J1au, CAMOCTOSTEILHO COCTABIISATh
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WA KOPPEKTUPOBATh MPEIJIOKECHHBIM alTOPUTM NEUCTBUM MPHU BBIMOJHEHUHM 33JaHUM C Y4ETOM
MOJyYeHUsT HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSAX, OLICHUBATDH
COOTBETCTBHE IOJIyYEHHOT'O PE3yJIbTaTa 3asBJICHHOMN LIEJIH, YMEHHE MCIOIb30BATh U aHAIU3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHHM.

IIpeameTHbIe pe3yabTaThI

B cocraBe npeaMeTHBIX pe3yibTaTOB [0 OCBOCHHUIO 00SI3aTEIILHOIO COAEPIKAHMSI, YCTAHOBJIEHHOTO
JAHHOM (QenepanbHON pabodel MporpaMMol, BBIJEISAIOT: OCBOEHHbIE OOYYarOIMMUCS HAay4dHbIE
3HaHUS, YMEHUS M CHOCOOBI ACUCTBUI, ciennduyeckue Ajs MpeIMeTHON 00macTu «XUMHS, BUIBI
NESTENbHOCTH 110 TIOJIyYEHHI0 HOBOIO 3HAHUsS, €ro MHTEpIpeTaluy, [peoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CUTYaIIHsX.

8-i kJace

K xonmy oOyuenus B 8-M kJiacce mpeaMETHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPAXKaTh
Cc(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCSA YMEHUIL:

e packpblBaTb CMBICI OCHOBHBIX XHMUYECKUX IIOHATHUH: aToOM, MOJIEKYJa, XUMHUYECKHM
3JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOAHAs M HEOJIHOPOIHAs),
BaJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas W MOJIEKYJSpHas Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJIIpPHAsl Macca, MaccoBasi 10JIsl XUMUYECKOTO 3JIEMEHTA B COCJUHEHUH, MOJISIPHBIN
00BeM, OKCHJI, KMCIIOTAa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULATEIbHOCTD, CTEIIEHb OKUCIICHHUS,
XUMHYECKasl peakuus, KilacCu(UKaLUs peakuuid: peakluM COeIMHEHMs, peakluu
pa3oKeHusl, peakluu 3aMEeIeHUs], peakui 0OMEeHa, SK30- U SHAOTEPMUYECKUE PEaKIuy,
TeII0BOM 3 (eKT peakluu, siApO aToMa, HJIEKTPOHHBIN CIIOW aroMma, aTOMHasi OpOUTalb,
paanyc aToma, XUMUYECKasl CBA3b, MOJSPHAs U HEMOJSpHAs KOBAJIEHTHAs CBsI3b, HOHHAs
CBSI3b, MOH, KAaTHOH, AaHHUOH, pacTBOp, MaccoBas JOJis BellecTBa (IPOLIEHTHAs
KOHLIEHTpAIUs) B pacTBOPE;

e WUIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHYECKMX IOHATUH M NIPUMEHATH JTH
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX IPEBPAIICHUN;

e HCIOJB30BaTh XMMHUUYECKYIO CUMBOJIMKY Ui COCTaBJIE€HUs (OPMYI BELIECTB U ypaBHEHUMH
XAMHYECKUX PEAKIIUN;

e ONpEeAeNATh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHHApHBIX COCIWHEHHSX, TPUHAUICKHOCTh BEIIECTB K
OIpeIelIEeHHOMY KJIACCy COEMHEHUH 1o (hopMysiaM, BUA XUMUUYECKON CBSA3U (KOBAJICHTHAsS
Y MOHHAs1) B HEOPraHUYECKUX COEIMHEHUSX;

e packpeiBatb cMbica Ilepumonnueckoro 3akona J[.M. MenneneeBa: JeMOHCTpUpPOBAThH
NOHMMAHHUE TEePUOIUYECKON 3aBHCHUMOCTH CBOMCTB XHUMHYECKHX 3JEMEHTOB OT HX
nojsoxkeHuss B [lepuonmyeckoll CcUCTEME, 3aKOHOB COXpPaHEHMsSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

e ONKCHIBaTh M XapaKTepHu3oBaTh TabaMuHyt0 popmy Ileprnoanueckoil cucTeMbl XMMUYECKUX
AJIEMEHTOB: pa3juyaTh TMOHATUS «rjaBHas mnoarpynna (A-rpymnma)» U «noOouHas
noarpynna (b-rpymnmna)», mansie 1 60JbIIME NEPUOJIBI, COOTHOCUTH 0003HAUEHHSI, KOTOPbIE
umerorcss B Tabmuue «llepuogmueckas cucrtema xumuueckux osnemeHtos UL
MenneneeBay € YNUCIOBBIMH XapaKTEPUCTHKAaMHM CTPOEHHMS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB M 3apsij sAapa, OO0Illee YMCIO 3JEKTPOHOB U pacIpelielieHHe UX IO
AIIEKTPOHHBIM CIIOSM);

e KJacCHU(PUIMPOBATb XHUMHUYECKHE DJIEMEHTHl, HEOPraHWYECKHUE BEUIECTBA, XUMHUYECKHE
peakuuu (MO 4YHCIy W COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIJIOBOMY

s dexry);
o XapaKTepI/BOBaTL (OHI/ICBIBaTB) O6I_I_II/IC XUMHUUYCCKHC CBOfICTBEl BCIICCTB paSJ'II/I‘-IHLIX
KJIacCOB, MOATBEPIKaAs OIMCaHue npuMepaMu MOJIEKYIAPHBIX YpaBHEHUH

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuI/n”{;
e IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX Kad€CTBCHHOI'O COCTaBa,
BO3MOXHOCTHU MMPOTCKAHUA XUMHWYCCKUX HpCBpaIJ_ICHI/Iﬁ B Pa3JINYHBIX YCIIOBHUAX,
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e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MacCOBYIO
JOJIF0 XUMUYECKOTO 3JIeMeHTa 1o (GopMylie COSAMHEHHUs, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKON peaKkinu;

e IMPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIIbHOCTH — AaHAJIW3 WU CHHTE3,
cpaBHEHHE, 0000IIeHHe, CHCTEeMaTH3alluI0, KJIACCU(PUKAIMIO, BBISIBICHUE IPHUYUHHO-
CJICACTBEHHBIX CBS3€M — JUISI M3Y4YEHUS CBOWCTB BEIIECTB M XHUMHYECKHX PEAKIUH,

€CTECTBEHHO-HAYYHbI€ METOJbl IMO3HAaHUS — HAOIIOACHUE, U3MEPEHUE, MOIEITUPOBaHUE,
AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN);

e cCJEIOBAaTh IpaBWaM  I[IOJIb30BAHUS ~ XMMHUYECKOH mocylnoil u  j1abopaTOpHBIM
000OpyI0OBaHHEM, a TakKXke MpaBujiaM oOOpalleHUsi C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMH I10 BBINOJIHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IO MOJIYYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KHCIOPOAA), IPUTOTOBICHUIO PACTBOPOB
C OIpeJIeIEHHOW MaccOBOM /10JIell PaCTBOPEHHOI'O BEIECTBA, IJIAHUPOBATH U IPOBOJIUTH
XUMHYECKHE JKCIEPUMEHThl IO PACIIO3HABAHUIO DPACTBOPOB ILEIOYEH U KHUCIOT C
MTOMOIIBIO UHANKATOPOB (JJaKMYC, (heHOI(PTATCHH, METHIIOPAHXK U JIp. ).

9-ii kaace
K xoHuy oOyueHust B 9-M kJiacce npeaMETHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

e pacKpbIBaTb CMBICI OCHOBHBIX XMMMUYECKMX IOHATUH: XHMHYECKUH OHIIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTUOH, aHHWOH, MPOCTOE BELIECTBO, CIOXHOE BEIECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCICHUS, XMMUYECKas peaklus, XMMUYecKas CBs3b,
TEINIOBOH 3P (EKT peakuuu, MOjib, MOJISIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI,  3JEKTPOJUTHYECKass JUCCOLMALMs, pPEaKkUud HOHHOro oOMeHa,
KaTajau3aTop, XHMMHMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBIE PpEaKLIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE U
BOCCTAHOBJIEHHE, AJJIOTPOINHUsI, aM(POTEPHOCTb, XUMUYECKas CBSA3b (KOBaJEHTHAs, UOHHAs,
METaJUINYecKas), KpUCTAJUIMYecKas pelIeTKa, KOpPpOo3Hs MEeTaJUIOB, CILJIaBbl, CKOPOCTb
XUMUYECKON peaKlny, IIperesbHo aonyctumas konnenrpanus [1JIK Bemecrsa;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX IOHATUH M TNPUMEHATh 3TH
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUI;

e HCIOJB30BaTh XMMUYECKYI0 CUMBOJMKY JJISi COCTaBJIEHUS (OPMYI BELIECTB U ypaBHEHUH
XUMUYECKHUX PEAKLUN;

e OIpPENEIATh BAJECHTHOCTb U CTENEHb OKUCICHHUS XMMHUYECKUX JJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa, NMPUHAAJIEKHOCTh BEIIECTB K OMPECIIEHHOMY KJacCy COEIUHEHHM
no QopMmynam, BHJI XHUMHUYECKOH CBsI3M (KOBaJCHTHAas, HOHHAs, METaJJIMuecKas) B
HEOPraHMYECKUX COEIMHEHUSIX, 3aps]] NOHA [0 XUMUYECKOH (opMyJlie, XapakTep cpeibl B
BOJHBIX pacTBOpaX HEOPraHWYECKUX COEAUHEHMM, THUI KPUCTAJUIMYECKOW pPEIIETKN
KOHKPETHOI'O BEIIECTBA;

e packpeiBath cMblca [lepuonnueckoro 3axona J[.MI. MeHnneneeBa U 1€MOHCTPUPOBATH €T0
MOHMMAaHKE: OMHUCHIBATh U XapaKTepu30BaTh TabauuHyto popmy Ileproanueckoit cuctembl
XMMHUYECKHX JJIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHas moArpynna (A-rpymma)» u
«moboynass mnoxarpynmna (b-rpynma)», wManble W OosibIIME TMEPUOJBI, COOTHOCHUTH
0003HaueHMs, KOTOpble MMEIOTCS B IMEPUOJUYECKOM TalnMie, C  YHCIOBBIMH
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi sjipa,
oO0I1ee 4YMCIIO 3JEKTPOHOB M PACIpENeNIeHHEe UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSACHSATH
o01re 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B IMpenaenax
MaJIbIX IEPUOJ0B U IVIABHBIX MMOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

e KJaccU(PUIMPOBATh XHUMHUYECKHE DJIEMEHTHl, HEOPraHWYECKHUE BEUIECTBA, XUMHUYECKHE
peakuuu (MO YHCIYy M COCTaBy YYacTBYIOUIMX B pEAKIMM BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
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XapaKTEepPU30BaTh (OMUCHIBATH) OOIIHME U CIICIU(PUICCKNE XUMUISCKHAE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIIECTB, IMOATBEPXkAas OMHCAHHE NPHUMEPAMH MOJICKYISPHBIX W HOHHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUI;

COCTAaBJIATb YPABHEHUS DJIEKTPOJUTHUYECKON JUCCOLMALMM KHUCIOT, WIECIOYER M COJIEH,
MOJIHBIE U COKpAIllEHHbIE YpaBHEHUS peakUuid HMOHHOrO OOMEHa, YpaBHEHHS pPeaKIIMid,
MOATBEPKIAIOIINUX CYIIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKAY BEIIECTBAMHU Pa3IUYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAaHUs XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMeHTa 1o ¢GopMylie COeAMHEHHUs, MAacCOBYIO JOJIO BEIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOMN peaKIuu;

coOnofaTh  MpaBuUjia  MOJIb30BaHUSA  XMMHUYECKOW mocyao W jJabopaTopHBIM
o0opysoBaHuEeM, a Tak)Ke IMpaBWia OOpalleHWs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKUUSMHU 1O BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB IO IMOJIYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHUAKa M YTICKUCIOTO ra3a);

MPOBOAUTh PEAKIUH, IOATBEPKAAIONINE KAYECTBEHHBIH COCTaB Pa3MYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM ITyTEM XJIOPUI-, OPOMUI-, HOAHI-, KapOOHAT-, pocdar-, CHIIMKAT-
, cynb(dar-, TUAPOKCUA-UOHBI, KAaTHOHBI AMMOHHUS M HOHBl HM3YyUYEHHBIX METAJIOB,
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpallMd MBICIUTEIbHON JEATEeIbHOCTH — aHallu3 W CHHTE3,
cpaBHEHHUE, 0000IICHNE, CHCTEMATH3alIUIO, BBISIBJICHUE IPUUYUHHO-CIICACTBEHHBIX CBSI3EH —
JUTSL U3yYEHUS] CBOMCTB BEILECTB M XUMUYECKUX PEaKLUi, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAONIOJEHUE, HM3MEpPEHHEe, MOJCIUPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).

peakuuii  MoCpeaCcTBOM

TEMATHUYECKOE IINTAHUPOBAHHUE

8-ii ki1acc
HanMcHOBAHNE KosmuecTBo yacos
Ne AETOB W TeM DJIeKTpPOHHbIe (UM(ppOBbIe)
n/n | P Beero Kountposbubie | [IpakTHYecKHE | gGpazoBaTeibHbIE pecypehl
nporpamMMbl paboThI paboThI
Pa3nea 1. IlepponayanbHble XUMHYECKHE NOHATHS
XuMusi ~ — BaKHas
o0racThb
bubnnoreka @OI'UC «Mos
€CTECTBO3HAHUS W
1.1 HDAKTHIECKO 5 2 mkonga» — lesson.academy-
p content.myschool.edu.ru/04/08
JESTeTbHOCTH
YeloBeKa
BemectBa u Xumusa, 8 xmacc, DPrAOY
1.2 | xummgeckue 15 1 IO «Axanemus
peakuuu Munnpocsernieanst Poccun
Hroro o pasneny 20

Paspen 2. BaxkHeilune npeacTaBuTe/ M HCOPraHMYECKUX BelecTB
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DIIEKTPOHHBII
o0pa3zoBaTeIbHBIN pecypc
Bo3znyx. Kucnopon. «Jlomarraue 3aaHus.
2.1 |Ilonsatue 00| 6 OcHOBHOE ob1iee
OKCHUIaX obpaszoBanue. Xumus», 89
k1ace, AO «M3maTeabcTBO
"I[IpocBemienue»
Bonopox. Tomstie Tpenaxep «O06nako 3HaHUN».
2.2 8 1 Xumusa. 8  kmace, OO0
0 KHCJIOTax U COJIIX
«Du3ukoH J1abd»
Boma.  PacrtBopsl.
2.3 |Ilonsarue 00|5 1 1 bu6nunorexa [IOC
OCHOBAHHMSIX
OCHOBHBIE  KJIACCHI
2.4 | HEOPraHUYECKUX 11 1 1 bubmmoreka [IOC
COETUHEHUN
Utoro no pazneny 30

Pasznen 3. Ilepuoauyecknii 3axkon u Ilepuoguyeckass cucreMa xumMu4yeckKux djemenrton JI.U.
MenpeneeBa. CtpoeHue atomMoB. XuMu4Yeckass CBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE

peakuuu

Ilepuonuueckuit
3aKOH
Ilepuonuueckas
cucTemMa
XHUMHYCSCKHX
3JIEMCHTOB
Menneneesa.

3.1

JINGE

CrpoeHue aToMOB

bubmuorexa IHOC

OKHUCIIUTENLHO-
3.2

peakuuu

XuMH4YecKas CBSI3b.

BOCCTaAaHOBHTCIIbHBIC

bu6mmorexa [HOC

Hroro no pazneny

15

IToBTOpeHue

bu6mmorexa [HOC

OBILEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

I10

68 3

9-i1 KJ1ace

Ne HaumenoBanue

n/n
NMporpamMmsblI

pasgeaoB M TeM

KoanuyecTBo 4acoB

Bcero
padoThI

KonTpoJbHble

IIpakTH4eckue
padoTbl

JyekTpoHHbIe (UMPpPoOBHIE)
o0pa3oBaTe/ibHbIE pecypcChl
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Pa3znes 1. BemecTBo 1 XUuMHUYeCKHe peakum

[ToBTOpEHME 51
- J'FGHI/IG SHAHMI bubmnoreka ®OI'UC «Mos
1.1 ZEH};BHHX a371eTOB 5 1 IIKOJIaY — lesson.academy-
p content.myschool.edu.ru/04/09
Kypca 8 kiiacca
OcHOBHBIE
S AKOHOMEPHOCTH Xumusa, 9 knacc, PI'AOY
1.2 P 4 IO «AxaneMus
XUMHYECKHX
N Munnpocseunienust Poccum»
peakiuit
DJIEKTPOHHBIN
DNeKTpoNIUTHYECKAs o0pa3oBaTeNbHbII pecypc
JUCCOLIUAITHS. «lomairnue 3aaHusl.
1.3 | Xumuueckue 8 1 1 OcHOBHOE ob1ee
peakuu B obpazoBanue. Xumus», 8-9
pacTBopax kiace, AO «M3garenbcTBO
"[IpocBemienue »
Utoro no pazneny 17

Pazgen 2. HemeTaauibl M UX COeIUHEHU ST

O06mas
XapaKTePUCTHKA
2.1 | xuMHuYeCKHuX 4 1
anementoB  VIIIA-
rpymibl. ['ajgoreHs

Tpenaxep «O01aKo 3HAHHII.
Xumua. 9  kmace, OO0
«DusukoH Jladc»

O06mas
XapaKTepUCTHKA
XUMHUYECKUX
3JIEMEHTOB VIA-
rpynnsl. Cepa u ee
COEIUHEHUS

2.2

bu6mmoreka [IOC

O6mas
XapaKTepUCTHKA
XUMHUYECKUX

2.3 | 21eMeHTOB VA-|7 1
TPYIIIBIL. A3sor,
dbochop u  ux
COEIMHEHUS

bu6mmoreka [IOC

O6mas
XapaKTepUCTHKA
XUMHYECKHUX
2.4 | aIeMeHTOB IVA-|8 1 2
Ipymnmsl. Yriepoa u
KpeMHMH W  HX
COEIMHEHUS

bu6mmoreka [IOC

Hroro mo pasneny 25

Paznen 3. Mera/Liibl 1 X COeIMHEHUA
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3.1 Obmpe  croficTra 4 bubmuorexa [OC
METaJIJIOB
Baxneiimne

3.2 [Meramiel W ux |16 1 2 bubmuorexa [IOC
COCTMHCHHS

Hroro mo pazaeny 20

Paznen 4. Xumus u oxkpyxamomas cpeaa
BemecTtBa u

4.1 | maTtepuaibl B )KU3HH | 3 bubmuorexa [OC
YeloBeKa

Hroro mo pazaeny 3

[ToBTOpEeHUE 3

OBIIEE

KOJIMYECTBO

YACOB 1o 68 4 !

ITPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOIECCA OBA3ATEJIbHBIE
YUEBHBIE MATEPHUAUJIBI JIUIS1 YYEHUKA
Jlia peanuzanuy MPOTrpaMMbl  HCTIONB3YIOTCSl YYEOHUKH, MOMYIICHHBbIE K HCIOJIB30BAHUIO TPHU
peain3aly UMEIOIIMX FOCYAapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEeIbHBIX IPOrpaMM HadaJlbHOTO
00111ero, OCHOBHOTO OOIIET0, CpeHero oOIIero o0pa3oBaHus OpraHU3aUsIMHU, OCYIIECTBISIIOIINMHU
00pa3oBaTeNbHYIO IeATEIBHOCTD, ITpruka3zoM Munmnpocsemnieaus ot 21.09.2022 Ne 858:
o Xumus, 8 xnacc/ I'abpuensa O.C., OctpoymoB WU.I'., CrankoB C.A., AO «3garenscTBO
"ITpocBenienue"»;
o Xumus, 9 xnacc/ I'abpuensn O.C., OctpoymoB N.I'., CnankoB C.A., AO «3narenscTBo
"ITpocsenienue».

METOJINYECKHUE MATEPHUAJIBI 1151 YYUTEJIS
U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bu6mmoteka 11OC
DNeKTpOHHBIE 00pa30BaTENbHBIE PECYpPChl, IOMYIICHHbIE K WCIOIb30BAHUIO TMPH pealU3aliu
MMEIOIINX TOCYJApCTBEHHYIO aKKpEIUTAlMI0 00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro,
OCHOBHOT0 00111eT0, cpeiHero oduiero odpazoBanus npukazom Munmnpocsemenus ot 04.10.2023 Neo
738:
e Xwumus, 8 kiacc, DI'AOY AI1O «Axkanemust Munnpocsemenust Poccuny;
o Xumus, 9 xknacc, DI'AOY [I1O «Akanemuss Munnpocseuienust Poccuny;
e DIEKTpOHHBIM oOpa3oBarenbHbIl pecypc «/lomamnue 3amanus. OcHOBHOe oO1Iee
oOpazoBanue. Xumus», 8—9 knacc, AO «M3marensctBo "l[IpocBemenue"y;
o Tpenaxep «O6mnako 3Hanu». Xumus. 8 kinacc, OO0 «Duzukon Jladb».
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