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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHMs COCTaBJIEHA HA
OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTENbHON MPOrpamMMbl
OCHOBHOTO 001Iero oopaszoBanus, npeacraBieHHbIX B @I'OC 000, a Takke Ha OCHOBE
benepasibHOM paboveil MporpaMmbl BOCIIUTAHUS M C YYETOM KOHIEMIMHU MPEroaBaHus
yueOHOrO mpeaMeTa «XuUMHs» B 00pa3oBaTelbHBIX oOpraHu3amnusx Poccuiickoit
denepanum.

[IporpaMMa 1Mo XUMHH AAaCT MPEACTABICHUE O ENSIX, 00IIe cTpaTeruu o0ydeHus,
BOCIIUTAHUS U Pa3BUTHUSL 00YUaAIOIIUXCS CPEACTBAMH YU€OHOTO MpEAMETa, YCTAHABINBAET
o0s3aTeIbHOE TMPEIMETHOE COJIepKAHUE, MpPelyCMaTpPUBAET paclpelesieHue ero Io
KJIacCaM M CTPYKTYPUPOBAaHHE IO pa3jieslaM U TeMaM MPOrPaMMBbI IO XUMHUH, ONPEAEIISAET
KOJIMYECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTUKU  COJEPKAHMS,

PEKOMEHYEMYIO TOCIE0BATENIbHOCTh M3YYEHUSI XHUMHUH C Y4ETOM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKH y4eOHOT0 MpoIiecca, BO3PACTHBIX
0COOEHHOCTEN OOyyaroluXcsl, OMpenesieT BO3MOXKHOCTH NpeaMeTa il peanu3aliu
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MpOrpaMMBbl Ha YPOBHE
OCHOBHOI'0 001Iero o0pa3oBaHMs, a TaKKe TPEOOBAHMI K pe3yJibTaTaM O0y4YeHUs XUMUU
Ha YpOBHE LEJNel HU3ydYeHHs MpeAMETa U OCHOBHBIX BHUOB y4e€OHO-TIO3HABATEIbHOU
JESITEIbBHOCTH 00Y4aroIIerocs o OCBOEHUIO yYEOHOIO COJIepIKaHuUs.

3HaHME XUMHHM  CIYXKUT OCHOBOM I  (OPMUPOBAaHHS  MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MNpeJCTaBIEHUN O MaTepUaJIbHOM €IWHCTBE MHUpPa, BAXHYIO POJIb
UrparoT GOpMHpyEMbIEe XUMHEW MPEICTAaBICHUS O B3aUMONPEBPAILIEHUAX SHEPTUU U 00
HBOJIIOLIMU BEILIECTB B MPHUPOJAE, O MyTSIX PELIECHUs II00aIbHBIX MPOOJIEM YCTOMYHUBOIO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, JIHEPre€TUYECKOW, MUIIEBOM U 3KOJOTHYECKOU
0e30MacHOCTH, IPOOJIEM 3PaBOOXPAHEHHUSL.

N3ydenne xumuu:

CIIOCOOCTBYET  pealu3aludyd  BO3MOXHOCTEM  JJii  CaMOpa3BUTUSA WU
(dbopMUpOBaHUS KyJIbTYpPbI JIMYHOCTH, €€ 0011IeH 1 (PYHKIIMOHATBHON I'PaMOTHOCTH; BHOCHUT
BKJIJZl B (hOpMUPOBaHHE MBIIIJICHUS U TBOPYECKHUX CITOCOOHOCTEN 00yJarOIINXCs, HABHIKOB

UX CaMOCTOATEIIbHOM y4eOHON JesATeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B NPO(eCCUOHATBHOMN JeATEeIbHOCTH;

3HAKOMUT CO CNEUM(PUKON HAYUYHOT'O MBIIUICHUS, 3aKJIabIBAET OCHOBBI LIEJIO0CTHOTO
B3IJIIJa HA E€OUHCTBO IMPUPOJBI W YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM 3TaloM B
(GbOpMUPOBAHUN €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00y4alOIIUXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTUYECKOE
oOpa3zoBaHHe 00YJaIONMINXCSI.

JlanHble HampaBieHUS B OOYYEHHHM XUMHM OOECIEUMBAIOTCA CIeUU(UKON
Colep)KaHusi  y4eOHOro MpeAMETa, KOTOpbIM  SBJISETCS  MEJaroruuecku
aJIalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMUU Ha OMPEICIICHHOM JTarie e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCSA CHCTEMBbl NEPBOHAYAJIBHBIX IMOHATHM XHMHHU, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX IOHATHU
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XMUMHH CHOPMHPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K e¢ uzydeHuto. ColepKaHUe CKIAIbIBAETCS U3 CUCTEMBI
MOHSATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUNA O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MPHUHIHUILY
[IOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUS O CTPOEHUU aTOMa U XMMUYECKOH CBS3H;

— TMpEACTaBIEHUN 00 3IEKTPOIUTUYECKON JUCCOLMAIMU BEIIEeCTB B
pacTBOpax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOIO
YPOBHS K JIpyromy, BBINOJHAS (PYHKIMM OOBSICHEHUS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOXXHOCTEM MPAKTUYECKOTO NMPUMEHEHMS W IOJyYEHHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEIACTABJICHUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€¢ CHCTEMHOW MpUpOIbl, LIEHHOCTHOIO OTHOLIEHHWS K HAy4YHOMY 3HAHUIO U
METOJaM IO3HaHWA B Hayke. M3ydeHne XMMHUHM MPOHUCXOAMUT C IPHUBJICUYEHHEM
3HaHUU M3 paHee M3YYEHHBIX Y4YeOHBIX IpeamMeToB: «OKpyx aroumil Mupy,
«buonorus. 5-7 kinacce» u «PuU3nKa. / KIaccy.

[Ipy wu3ydeHWHM XUMUU TPOUCXOAUT (HOpPMHpPOBAHME 3HAHUU OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NESATEIbHOCTH YeJIOBeKa W KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOH KYJIbTYPBHI.
3amaya y4yeOHOrO MpeaMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMBl XHMHUYECKUX
3HaHUU — BaXHEHIIUX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX 0000IEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, si3blka HayKu, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOU
JeSITEIbHOCTH, OCBOCHMM MpaBWi 0OE30MaCHOTO OOpallleHHus C BellecTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHME WHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJEHHOCTb OOYy4YeHUs Ha CHUCTEMaTUYeCcKoe MpHOOLICHHUE
oOy4Jaronmxcsi K CaMOCTOSITENIbHOM IO3HABATEIbHOM JAESTENbHOCTH, HAYYHBIM
METO/IaM TO3HaHus, (GOPMHUPYIONIUM MOTHUBALIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO O0YyYatOIIUMUCS
OMbITa PA3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— (QopmupoBanue oOmeld (PYHKIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHHU OOBICHATH U OICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, UCIOJb3ys 3HAHMUS W OMBIT, MOJYYEHHBIE MPU H3YUYECHUU
XUMUU, TPUMEHSITh UX TMPU PEHICHUU MpoOJieM B TOBCEIHEBHOM >XU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (opmupoBanue y oOydYaromMxcsi TYMaHUCTHYECKUX OTHOIICHUM,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
IEeJIeCO00pa3HOT0 TOBEIEHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IENIAX
COXPaHEHMS CBOETO 3[I0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHSA OOIICUENOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOo(uiIs M HANpaBICHHOCTH AaJbHEHIIEro
00yueHus.

[Iporpamma cocTaBiieHa € y4€TOM HCHOJIb30BaHUsl oOopynoBaHusi «Touka
pocTa»

OOmiee YMCIO dYacoB, OTBEACHHBIX JUISI M3YyYECHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 1acoB (2
Jaca B Hezlelno), B 9 kiacce — 68 vacoB (2 yaca B HeJIei0).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HH YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena wm BemecTBa. PHU3MUYECKHE CBOWCTBA BEHIECTB. ATrpEraTHOe COCTOSHHE
BelecTB. [loHsATHE O MeToax MO3HAaHMS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U CllokKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas QopMyna. BajneHTHOCTH aTOMOB XHMMHYECKUX 3JEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs AaTOMHAas Macca.
OTtHOocuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10Ji1 XUMHUYECKOrO 3JIEMEHTa B
COCIMHEHHUH.

KonunuectBo BemectBa. Mosb. MossipHasg macca. B3auMoOCBSI3b KOJIMUYECTBA,
Macchl M 4YHUCJla CTPYKTYpHBIX €IMHHUIl BewecTBa. PacyeTel 1o QopMynam
XUMHUYECKUX COCTMHEHUU.

Du3NYECKUE U XMMHUUYECKUE SBJICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpAaHEHMsSI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUsA. Kiaccuduxarus
XUMHUYECKUX peakluil (COeTUHEHUs, pa3IokKEeHUs, 3aMeIlleHus, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW MMOCYJ0M, MpaBuiIaMu paboThl B JaOOpaTOpUH U
npueMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OpPYAOBaHUEM, U3YUCHUE U OINKCAHUE
¢u3nueckux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOII0ICHHE
¢u3nueckux (IMJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
OMKCaHUE TPHU3HAKOB MPOTEKAHMSI XMUMHUYECKUX peakiuil (pas3jiokeHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapusi, pa3ioxeHHe THMAPOKCHAA
meau (II) mpu HarpeBanuu, B3auMoJIelCTBHE Kene3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB PA3ENICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BhITIApUBAHUE, NUCTHLISAIMS, XpoMaTorpadusi, MpoOBEeHNE OYUCTKH TTOBAPEHHON
coimu, HaOMIOAeHHWE U  ONUCaHUEe  pe3ylbTaTOB  IPOBEIEHUS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKNX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT U MpOCTOe
BemiecTBO. HaxokneHue kucimopona B MPUPOAE, (PU3NUECKUE U XUMHUYECKHUE
cBoiictBa (peaknuu ropenus). Oxcupapl. [Ipumenenune kuciopoga. CrocoOsI



MOJIy4YeHHUsI KHUCIopoJa B J1a0OopaTopuud M MpPOMbBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »meMeHT W mpocToe BelecTBO. HaxokneHue Boxopoaa B
npupoae, (GU3MYECKUEe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHus. Kncmorel u comnm.

Mousnsipubiii - 00béM  ra30B. Pacu€Thl MO XMMHYECKUM ypaBHEHUSIM.

dusnyeckue cBoKCTBa BOAbl. Bona kak pactBoputens. PacTBopsL.
HacplneHHble M HEHACBILIEHHBIE PacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 0J1s1 BEIIECTBA B PaCTBOpE. XUMHUUYECKHE CBOKWCTBA BOJbl. OCHOBAHMSI.
Ponb pacTBOpoB B MpHpoOjE U B KU3HU YeloBeKa. KpyroBopoT BoAbl B IPHUPOJE.
3arpsi3HeHHe NMPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX BO/I.

Knaccudukanusa neopranmdeckux coemunenuit. Oxcunpl. Kiaccuduxarus
OKCHJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosneoOpasyromue. Homenknatypa okcunoB. Dusnueckue M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukanusi OCHOBaHMM: IIEJIOYM UM HEPACTBOPHMBIE
ocHoBaHusA. Homenknarypa ocHoBaHuil. dusznueckue M XMMUUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm metammoB H. H. bekerona.
[lony4yeHue KUCIOT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue conen.

['eneTnyeckas CBSI3b MEK/y KJIacCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOAa B BO3/IyX€E, IMOJyUYECHHUE,
coOupaHue, pacrno3HaBaHME M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBHSl BEUIECTB C KHUCIOPOAOM W YCIOBHS BO3HUKHOBEHHUS W
NpeKpalieHusl ropeHus (moxapa), O3HaKoMJIeHHEe ¢ oOpa3laMu OKCHIOB H
ONMKMCaHWEe HX CBOMCTB, MOJy4Ye€HHE, COOMpaHWe, pPACMO3HABAaHUE U HM3YyUYCHHE
CBOMCTB BoJOpoja (TopeHue), BzaumojencTeue Boaopoja ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIM4ecTBOM 1 MoJb, HCClIEOBaHHE OCOOCHHOCTEH pPacTBOPEHHS BEILIECTB C
pa3IMYHOM PacTBOPUMOCTBIO, NPUTOTOBIEHHE PACTBOPOB C ONPEAEICHHON
MacCOBOW JOJIEl pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMHU
(HaTpueM u KajblKieM) (BO3MOXKHO HCIOJb30BAaHUE BHUACOMATEPHAIIOB),



HCCIeIOBaHNEe OO0pa3lloB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HAO0JII0ICHHE U3MEHEHHUS OKPACKU MHAMKATOPOB B PACTBOPAaX KHUCIOT U IIEJIOYEH,
u3yueHue B3aumojeiicTBus okcuma Mmeau (Il) ¢ pactBopom cepHOM KHCIIOTHI,
KHCJIIOT C METajulaMH, peakUWil HEUTpalM3alHH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIM, PEUICHUE
AKCIIEPUMEHTAIBHBIX 33/a4 10 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

Iepuoauueckuii 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKK KIacCU(PUKAIMKU XUMHYECKUX 3yieMeHTOB. I[lonHsTHe o
Ipynmnax CXOJHBIX JJEMEHTOB (IIEJOYHBIE W IIEIOYHO3EMENIbHBIC METalIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3yroT aM(OTepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cHCTEMa XUMAYECKHUX 3JIEMEHTOB /l.
N. MenneneeBa. KopoTkonepuogHass W JJIUHHONEpHUOAHAs  (POPMBI
[Tepuoanueckont cucreMbl xumudeckux 3neMeHToB J[. 1. Menneneesa. Ilepuonsl
U rpynnbl. PU3WYECKUN CMBICH IOPSAKOBOIO HOMEpPa, HOMEpPOB IEpHoaa |
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TmepBbiX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIaM U NEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB IJis pa3BUTHUS Hayku U npaktuku. JI. M. MenneneeB — y4eHBI U
rpaXKJaHVH.

Xumuyeckass cBa3b. KoBajlieHTHast (TOJIApHAsT YW HENOJISApHAs) CBSI3b.
DIEKTPOOTPULATETBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs! CBA3b.

Crenenb okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoueccel okuciieHus: U BOCCTaHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IWIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropenue, peakiiiy pa3ioKeHHsl, COSIUHEHU).

Mescnpeomemmnbnie céasu



Peanuzamnus MeXnpeaIMETHBIX CBs3ed MpU HM3YyYEeHUH XUMHH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYyYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TIOHSTHS: HAy4YHbIN (akT, TUNIoTe3a, TEOpus,
3aKOH, AaHaJW3, CHUHTE3, KJIacCU(pUKALMI, TNEPUOJUYHOCTh, HAOJIIOJCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aToOM, DOJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHI,
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBA, Ta3, (PU3NYECKUe BETUUYUHBI, €IUHUIIbI
MU3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1bl, COHIIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOIBI,
II0JIE3HBIE UCKOIAEMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAS peaKUMs

[lepnognueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTA B M3MEHEHUU CBOWCTB
XUMHUYECKUX DHJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kallvs, KaJdblUs W UX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3JeMeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHUEM UX ATOMOB.

Crpoenue BemiecTBa: BHJAbl XUMHUYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PELICTKH U
BUa XUMHUYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSALIMXCA K PAa3JMYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEIECTB.

Knaccudukanys XuMUYeCKUX peakluuid Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B pEakUWu BELIECTB, MO TEIUIOBOMY 3¢ deKTy, 1o
M3MEHEHHUIO CTENEeHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMUYECKUE PeaKlUUd, TEPMOXUMUYECKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckou peakiuu. [loHarue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTEHHBIX U TeTepPOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstne 0 xumuueckom paBHoBecun. MakTopHl,
BIMAIONIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M ITOJOKEHHE XHUMUYECKOTO
PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMU,  OJCKTPOHHBIM  OanmaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOU peakiu. CocTaBlIeHUE YPAaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIHUd C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MexaHW3M JUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJIAMHU
XxuMudeckoi cBsizu. Crenens aucconuanuu. CUIIbHBIE U CNTa0ble 3JIEKTPOIUTHI.

Peakiiuun nOHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIICHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOICTBAa KHUCIOT,
OCHOBaHMN U colieil B CBeTe TMPEACTaBICHUA 00  AIEKTPOIUTHUECCKON
nucconuanyu. KauectBeHHble peakin Ha MOHBL. [ToHsATHE O THApOIH3E COTen.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIMICTOK HEOPraHHYECKHUX
BEILIECTB — METAUIOB U HEMETaIOB (rpadura M ajiMasza), CIOKHBIX BEIIECTB
(XJopuga HaTpus), UCCAEIOBAHUE 3aBUCHUMOCTU CKOPOCTH XMUMHUYECKOW pEaKIHMH
OT BO3JCHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOIHOCTH
pacTBOpPOB BEIIECTB, MPOLECCAa JIUCCOLMALMU KHCIOT, IIEJIo4Yed M CcoJel
(BO3MOKHO  HMCHOJIb30BAaHUE  BHJIEO  MAaTE€pUAOB), IPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ OPU3HAKK  MPOTEKaHUs  pEeaKkluil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE ra3a, o0O0pa30BaHHE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peaknuu pas3iIoKEHUs, COCIMHEHHs), PACIO3HABAHUE HEOPraHWYECKHUX
BELIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEaKUMid HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeITMHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (U3MUYECKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONeHOB. XMMHMYECKHME CBOWCTBA Ha OpuUMepe  XJiopa
(B3aMMOJEHCTBHE € METallaMHM, HEMETaJUlaMH, IueraodamMu). XJIOPOBOJAOPOA.
ConsiHas KHCIIOTa, XMMUYECKHE CBOWCTBA, NOJIyYEHHE, NMpUMEHeHue. JlenicTBue
XJIOpa M XJOpPOBOJOPOJA HA OpPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HAaxO0KJE€HUE B IPUPOJIE.

OO6mast xapaktepuctuka d1aeMeHTOB VIA-rpymmbl. OCOOCEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIe CTEeNEeHU OkucieHus. CTpoeHue M (u3HuecKue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOJIU(DUKAIIMN KUCTOPOIA
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UYECKUE U
XUMUYECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas xwuciora, ¢(HU3MYECKHE W XUMHUYECKHE CBoHcTBa (oOmme  Kak
OpeiCcTaBUTeNd Kjacca KHUCIOT U crnenuduyeckue). XUMHUYECKUE peaKilui,
JeXKallie B OCHOBE IMPOMBIIIJIEHHOTO CIMOco0a TOJYYeHHUS] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. CONM CEPHOM KHUCIIOThI, KAUECTBEHHAs peaKlsl Ha



cynabdar-uoH. Haxoxzaenue cepbl U €¢ COCAMHEHUN B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKpYXKAIOIIeH cpelbl COSAUHEHUSIMU cephbl (KUCIOTHBIE JOK[IH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PacHpOCTpaHEHHE B MPHUPOJIE,
¢usnyeckue u XuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHAK, €ro
¢uznyeckue U XMMHIECKUE CBOMCTBA, OMyYeHUe U nmpuMenenne. Coiau aMMOHus,
ux pU3NUECKre U XUMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
HMOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MOJydeHHue, (pU3ndecKkue M XUMUYECKUE
cBOMcTBa (0OIIME KaK TPEACTaBUTENs Kiacca KHUCIOT U CHeUu(UuYEcKue).
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHUS B KAyeCTBE MHUHEPAIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAW, 3arpsA3HEHHE BO3yXa, IMOYBBI M BOJOEMOB). Docdop,
ajyoTpornHbie Moaupukanuu (ocdopa, GuU3MUECKHE U XUMHUYECKHE CBOICTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gpu3nyecKue U XUMUYECKUE CBOMCTBA,
noxyuyeHue. McnoaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHHIA.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHA.  YTIIEpOH,  aJUIOTPOIHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, GU3NUYECKHME U XUMHUYECKHE
cBoiicTtBa. AncopOuusa. KpyroBopotT yriepoaa B npupone. OKCUIbl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOWCTBA, JIEWCTBHME HA IKUBBIE OPraHU3MBI,
MOJIyYeHUE W TMPUMEHEHHE. DKOJIOTMYECKUE MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), runore3a ri00aNbHOrO TOTCILICHHWS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COMM, UX (PU3NYECKUEe W XUMHUYCCKHE CBONCTBA,
noiiyueHne W TnpuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO351CTBE.

[lepBoHavasbHbBIE MTOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOJYKTHl WX mepepaboTku (OCH3MH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHe 0 OMONOTMYECKN BaXKHBIX BEILIECTBAX: KUPaAX, OJKaX, YIJIeBOAaX — U UX
poii B OKM3HM 4elioBeKa. MarepuaibHOEe €IUHCTBO OPraHMYeCKUX U
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOJIy4YeHUE U
npuMmenenue. CoenuHeHHs KpeMHusi B mpupone. OOmime mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciote. CHIMKAThl, UX UCIIOJIb30BAHUE B
OBITY, B MPOMBIIUICEHHOCTH. BakHeliue CTpouTeIbHbIE MaTepualbl: KEpamMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 6€30MacHOro MCHOJb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa30B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M HX COEJAMHEHH (BO3MOXHO HMCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUJOB (TAJIOr€HHIOB), O3HAKOMIICHHE C
oOpaslaMu  cepbl W €€  COCAMHEHUSIMU  (BO3MOXHO  HCHOJb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEICHNE KaUECTBEHHOW peaKIMu Ha CyJbdar-
MOH W HAOJIO/IeHWE TMpHU3HaKa e¢ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBamMu a3zota, (ochopa um ux coequHEeHUN (BO3ZMOMNKHO HCIOJIB30BAHKE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOWpaHue, pacrno3HaBaHHME U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U QocdaT-uOH U U3y4YEeHHE MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTHI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE Mozenen
KpPUCTAJUIMUECKUX PEIICTOK aynmasa, rpadura, (QyiepeHa, O3HAKOMIICHUE C
MPOIECCOM  acOpOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPONCTBOM TPOTUBOTras3a, MoJyueHue, coOupaHue, pacrio3HaBaHUE M M3yUCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAa4eCTBEHHBIX PEaKIMii Ha KapOoOHAT U
CUJIMKAT-UOHBl U W3yYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHWE HSKCIEPUMEHTAIBHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 MX COCTUHEHUSA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3emeHtoB J[. W.
MenneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. Meramindeckasl CBsi3b U
METAJJIMYECKasi  KPUCTAJUIMYECKasl  pemIeTka.  DJIEKTPOXUMHUYECKUM  Psif
HaIpspKeHU MeTamuioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaiuioB. OOIiue
CrocoObl MOMy4YeHUs: MeTauioB. [IoHSATHE O KOpPpO3UM METAJIOB, OCHOBHBIE
CIOCOOBI 3alUThl MX OT Koppo3uu. CmuaBbl (CTajab, YYTyH, MIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY M MPOMBIIIIJICHHOCTH.

[lenounble MeTabl: MojoxkeHue B lleproanyeckoit cucteMe XMMHUYECKHX
sanemeHntoB /. . MenneneeBa, CTpOEHHE WX ATOMOB, HAaXO0XKIECHUE B MPHUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl u



TUAPOKCUILI HATpusi W Kaius. [IpuMeHeHHe WIENOYHbIX METalIOB M HX
COE€IMHEHUM.

[[lenoyHo3emenbHblE METAJUIbI MarHuid W KaJdbLMM: MOJO0XKEHHUE B
Ilepnognueckon cucreme xumudeckux 3yeMmeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJICHHE B Tpupojie. PU3ndyecKkre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanpluda. Baxselmme coeauHeHUsT Kanblus (OKCHIl, THUIPOKCHUI, COJIH).
JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUS.

AmmoMuHUN: TIosioxkeHue B [lepuoanyeckoil cucTeMe XUMHUECKUX AJIEMEHTOB
JI. 1. Menpneneesa, cTpoeHUE aToMa, HaxOXKICHUE B Ipupone. Pusndeckue u
XUMUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToOMa, HAxOXKIEHHE B mpupone. dusmyeckue u
XUMHYECKUEe CBOMCTBA kene3a. OKCUbl, TuipoKkcu bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oO0Opas3llaMud METauIoB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaAMHU, HU3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
Kalbllud W HATPUS C BOJOM (BO3MOXKHO UCIIOJIb30BAHUE BHUICOMATEPUATIOB),
WCCJIEIOBAHUE CBOWCTB XKECTKOM BOJBI, MPOLIECCA TOPEHUS JKEJIe3a B KHUCIOPOJE
(BOBMOKHO  WCIIOJIb30BAHME  BHJACOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, Kajablvs, aTlOMUHUS, [TUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaOGMFOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHMUS
JJaMEHH WOHAaMU HaTpHs, Kalus W KajablUus (BO3MOYKHO HCIOJIb30BAHHE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHHE IKCTIEPUMEHTATIBHBIX 3aj1au 1Mo TeMe «BakHeilme
METAJLJIbI U UX COSTUHCHUSI.

XuMHA M OKpYKAKOLIaA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXWU3HU 4YeJIOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuili B ObiTy. IlepBas momoris mnpu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolel cpennl (mpeaesibHas AOMyCcTUMast
KOHIIeHTpanus BemecTs, aanee — [1/IK). Poab xuMun B pemieHrn 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAUIOB, MOJHMMEpPHBIE
MaTrepuabl).

Mescnpeomemmnbnie céasu



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed NMpu HM3ydyeHUM XuMuM B 9 Kiacce
OCYIIECTBJISIETCS 4epe3 MHCIOJIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYyYHbIX
MOHATUH, TaK U MOHITHUH, SIBJSIONIUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE TMOHSTHUS: HAy4dHbIH (PakT, TUMOTe3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KiaccupuUKalus, TNEPUOJUYHOCTb, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIMI
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

®duzuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbI, PATUOAKTUBHOCTh, MOJEKYJA, DJIEKTPUYECKUM 3apsill, MPOBOJHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEN0, O0O0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPHUMOCTD, KPUCTAJUTMUECKAs
peIIeTKa, CIUIaBbl, (PU3MYECKHE BETUYMHBI, €IUHHIIBI U3MEPEHUS, KOCMHYECKOe
IPOCTPAHCTBO, MIAHETHI, 3B€3/1bl, COJIHIIE.

buonorust: ¢orocunTes, apixanue, Ouocdepa, 3KocUcTEMa, MUHEPAJIbHbIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOIBI,
MOJIC3HBIE HCKOIMIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA NPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHUSA MPOTPaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHHM B €IUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULHOHHBIMH POCCUHUCKUMU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, NPHUHSATHIMU B
oOlIecTBe MpaBWJIaMH M HOPMaMH IOBEACHHS W CIIOCOOCTBYIOT MpoLEeccaM
CaMOMNO3HAHUS, CAMOPA3BUTHUS U COLIMAIIU3ALIMHI O0YUYarOIIHUXCS.

JIMYHOCTHBIE ~ pe3yJdbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM ITO3UTHBHBIX LEHHOCTHBIX OpHUEHTAlUd U
pacUIMpPEHHE ONbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIIECIWIO, NOHUMAaHMS 3HAYEHUS XHMHUYECKOM HAYKH B JKU3HH
COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(pOpManuen o
IIEPEAOBBIX JOCTHIKEHUAX M OTKPBITUAX MHUPOBOM U OTCYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa U OOLIECTBA;

2) rpaskKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLHAIBHBIX HOPMAax M IMPAaBWIAX MEXIMYHOCTHBIX
OTHOIIECHUN B KOJUJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW H  JAPYrMX  BHJAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [€ATEIbHOCTH MpPH
BBINIOJIHEHUM YYE€OHbIX, TO3HABATEIbHBIX 3aJay, BBITOJHEHUH XHMHYECKUX
HKCIIEPUMEHTOB, CO3aHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B IIpoLecce O3TOM y4uyeOHOW MAeATeIbHOCTH, TOTOBHOCTU
OLIEHMBATh CBOC TIOBEIECHHE M IIOCTYIIKM CBOMX TOBApHUIIEH C MO3WULHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHMS NOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIUHU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKM M COCTaBJIAIOLIME
OCHOBY JUIsl IOHUMAaHMsI CYIIIHOCTH Hay4HOH KapTUHBI MUpa, MpeJCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS MPUPOJABI, B3aHUMOCBA3SX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHUBBI, HAPABJICHHbIE HA ITOJyYEHHE HOBBIX 3HAHUU II0
XUMUHU, HEOOXOIUMBIE ISI OOBSICHEHUS HAOIIOJaEMBIX IMPOIIECCOB W SIBICHUM,
MO3HABATENbHON, MHPOPMAIIMOHHON W YUTATENIbCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOSATEIBHONU pabOThl C Y4eOHBIMH TEKCTaMH, CIIPABOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAaMH WH(OOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyUYEHHI0O W TO3HAHMIO, JIOOO3HATEIBbHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  €CaMOOOpa30BaHHUIO, IPOEKTHOM M  HMCCIEI0BATEIbCKON
JeSITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBICEHHOCTH M YPOBHSI OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUSs KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pOBBIA 00pa3 »W3HH, OCO3HAHUE IOCIEACTBUI H
HETIPUSITUE BPEIHBIX MPUBBIUEK (YyHOTPEOJICHUS aJKOroJisl, HAPKOTUKOB, KypeHUs),
HEOOXOJIUMOCTH  COOJIOJICHUS] TIpaBUJl  OE€30MAaCHOCTU TMpU  OOpAIEHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO MTpodeccuil U TpyJia pa3inyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTam TpPYIAOBOM NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEIMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIM BBIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOIOKEHUS 00pa30BaHUsI ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHoN npodhecCuoHaIbHOM ACITENBHOCTHA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) IKOJOrH4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKH 1€JIeCO00pa3HOE OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €¢ CYIIECTBOBAaHMUS, IOHUMAHNUE LIEHHOCTU 3JI0POBOTO U
O6e3zomacHOoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXHYECKOMY 3[I0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOJICHUS
MpaBuJjI 0€30MACHOT0 MOBEIEHU MPU PabOTe C BEUIECTBAMU, a TAKXKE B CUTYyaIUsX,
YTPOKAIOIINX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJIydaeMble MPU U3YUYEHUH XUMHH, JJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAOIIEH TPUPOJHON CPENON, JJIs1 TTOBBILICHUS
VPOBHSI  DKOJIOTMYECKOW  KYJIbTYpPhI, OCO3HAaHUA TJIOOATBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJeM U MyTeW MX pPEIIeHUs MOCPEIACTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIHOW MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTampenMeTHBIX pe3yJabTATOB BBIACISIOT 3HAYMMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIECHAy4YHbIC TOHATHSA (3aKOH, TeEopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPbIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEAMETaxX W IO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O HETOCTHOU



HAay4YHOW KapTUHE MUPA, U YHUBEPCAIbHbBIC YUeOHBIC NCUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATUBHBIC, PETYJISATHUBHBIC), KOTOpble oOecneunBaloT (HOpMHpPOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEepPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMH MOHSTHSIMHU), UCIOJIb30BATh
MOHSTHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
YCTaHABIMBATh TMPUYUHHO-CIICJICTBCHHBIE CBS3W MEXIy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ETyKTUBHEIC, TT0 aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TMPUMEHATh B TMpOIECCe TMO3HAHUS TMOHATUS (TIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJCIIH, UCTIOIb3YEMBIE B XHMHUH,
peoOpa30BhIBATH MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIBHBIC TTPEACTABICHUSI —
XUMUAYECKUU 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C YYETOM
ATUX MOJENBHBIX TMPEICTABICHUN BBISBISAThL U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHUX BEIISCTB M XUMUYECKHUX PEaKITHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HWCIIOJh30BaTh TOCTABJICHHBIE BOIMPOCH B KAdyeCTBE WHCTPYMCHTA
MMO3HAHUS, a TakkKe B KAaueCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OIbITa IO TUTAHUPOBAHUIO, OPTAaHMU3AIlMH M TPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIoAaTh 3a XOJOM TpoIlecca,
CaMOCTOSITEIIEHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYIUPOBATH 0OOOIICHHS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEJACHHOTO OMbITA, UCCICOBAHUS, COCTABISATh OTUCT
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ ungopmaumei:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M UHTEPIPETHPOBATH HWH(OpPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJEP)KaHHs, CIPABOYHBIC
nocobusi, pecypcel MHTepHeTa), KpUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3lInYHbIE METOJBI U 3alpoChl MpU MOHCKE U O0TOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX JUISl BBITTOJHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPEIEICHHOTO THUIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCMOJIb30BaHUS  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh peIlIaeMble 3aJayl  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMamMu rpapuKi U UX KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENLCKON JEATENPHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBAa W TPAHCIIOPTAa HAa COCTOSHUE OKPYKAIOMIEH MPUPOTHON
CpEIb.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE 1elCTBHUS:

YMEHMs 3a/laBaTh BOMNPOCHl (B XOJ€ Juajora MU (Wiau) JUCKYCCHM) IIO
cyumiecTBy  oOcyxJaemMol  TeMbl, (OpMyJIHpOBaTb CBOM  IPEJIOKEHHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHsSI ~ TPEICTaBISITh  MOJYyYEHHBIE  pe3ylbTaThl  IMO3HABATEIHHON
ACSTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JelaThb MPE3CHTAIHIO
pE3yJIbTaTOB BBIMOJHEHHUSI XUMUYECKOTO SKCIIEPUMEHTa (Jab0paTOpHOTO OIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKaMH B COBMECTHOM
MO3HABATEIPHOH W HWCCIIENOBATENIbCKOW  JCATENbHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX TPOOJIeM Ha OCHOBE yueTa OOIIMX HMHTEPECOB M COTIACOBAHUSA
no3uuil (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCHCTBUH, OIpeaeleHHe KpPUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyrHe).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeILHOCTD, BRIOMpATh Hanboiee dPpPeKTUBHBIC CIIOCOOBI pellieHns YIeOHbIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBATh
NPEAJIOKEHHBIA AJITOPUTM JCHUCTBUM TPU BBINOJHEHUM 3aJaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIUsAX,
OLICHHMBATh COOTBETCTBHUE MOJYYEHHOIO pe3ysibTaTa 3asBICHHON IENH, YMEHHE
MCIIOJIb30BaTh M aHAJTM3UPOBATH KOHTEKCTHI, Mpe/iaraeMble B YCJIOBUH 3a/laHUH.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTENBHOIO
COJIep)KaHusl, YCTAHOBJIIGHHOTO JaHHOW (denepanbHOl paboueil MmporpaMMoi,
BBIJICIISIIOT: OCBOCHHBIE O0YUYaIOIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



NeUCTBUN, crnenupuuecKkue I TMpeAMETHOW o0nacTh  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
Ipeo0pa3oBaHUIO U TPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN BJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IOl XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAaHHE, COJIb, JIJIEKTPOOTPHULATENBHOCTb, CTEIICHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiacCupUKaIusi PEeaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aTOMa, 3JIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paauycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS U HEMOJsIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSTH 3TH MOHSITHUS MPU ONUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKHUCIEHUS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OINPEIEICHHOMY KIIACCYy COEIUHEHUHN I10
dbopmynaMm, BHUJ XUMUYECKOM CBsI3M (KOBAJICHTHasT W HWOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh TOHMMAHHUE TEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMMuHyl0 Gopmy Ilepuogndeckoi
CUCTEMbl XHMMHYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJBIIME TIEPUOJIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuoguueckas cucrema xumuueckux osnemeHtos /Jl. U.
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO AICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHWUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy U COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE PUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIMIECTB B 3aBUCMMOCTU OT UX KaUE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO H  MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHUYECKOTO »dJieMeHTa 1o ¢dopmyie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUCThI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSTh OCHOBHBIE OINEPAllMA MBICIUTEIBHOU JIEITEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€U — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZICHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBaTh  IpaBWjaM  MOJIb30BaHUS ~ XUMHYECKOW  TOCYyAOM U
7a00paTOpHBIM  O0OPYJOBaHMEM, a TakXXe IMpaBwiaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYyYCHHI0 M COOUPaAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa U KHCJIOpPOJAa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEICHHON MAaCCOBOW JIOJIEH PACTBOPCHHOI'O BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOUIIBI0 HHAUKATOPOB
(;makmyc, heHondTaIenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHSTHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTUOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU A deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  DAJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT JUCCOLMAIUS, PEAKIMd HOHHOTO
oOMeHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIMTENIb,  BOCCTAHOBMUTENIb,  OKHCIEHHME U  BOCCTaHOBJICHHE,
aJJIOTpONusA, aMPOTEPHOCTh, XUMHUYECKasl CBsA3b (KOBAJECHTHAs, WOHHas,
METaJJIMYECKast), KpPUCTAIUIMYECKasi pelieTka, KOppo3Hus METaslIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUWH, MPEeNesIbHO JOIMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX NOHATHH U
NPUMEHSATH 3TH MOHATHS IPU ONKMCAHUH BEIIECTB U UX MTPEBPAILCHHUIA;
UCIIONB30BaTh XHUMHUYECKYI0 CHMBOJHKY JJSi COCTaBIIEHUS (HopMyI
BEILECTB U YPABHEHUN XUMHWUYECKUX PEAKLINM;

OIPENENSATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
ONpPEJEICHHOMY KJIAcCy COEIMHEHHA 1o (opmysaM, BUA XUMUYECKON
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsa]l UOHA [0 XUMHUYECKON (popmyre, XapakTep Cpelsl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COEAMHEHMM, THI KPUCTALIMYECKON
PEUICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbici llepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIHKCHIBaTh W XapaKTEepU30BaTh
Tabnnunyo Gopmy Ileproanueckoil cuCTeMbl XMMUYECKHX AJIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME TEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE MMEIOTCA B MEPUOAUYECKOWM Tabiuie, ¢
YUCJIIOBBIMM  XapaKTEPUCTUKAMHM  CTPOECHHS  aTOMOB  XMMHYECKHX
3JIIEMEHTOB (COCTaB M 3apsii  sjpa, oOIlee YHCIO 3JIEKTPOHOB MU
pacmpefieieHue WX 10 JJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COEAUHEHUU B
Ipeesax MaJbIX IEPUOIOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPTaHWYECKUE BEILIECTBA,
XUMHUYECKHE peakuuu (M0 4YMCIy M COCTaBYy Y4YacTBYIOLIMX B peakUuu
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME M CleUu(PUIECKUe XUMUYECKUE
CBOMCTBAa NPOCTBIX W CJIOXKHBIX BEIIECTB, MOATBEPKIAs ONUCAHUE
NpUMEPAMH MOJIEKYJIIPHBIX M HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUi;

COCTABJISITH YPaBHEHHUS BJEKTPOJUTUYECKOM JAUCCOLMALMHM  KHUCIOT,
IEJIOYEHN U COJIEH, MTOJIHBIE U COKPALICHHBIE YPABHEHUSI PEAKI[Uil HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHi, TMOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUS XUMHUYECKHX IMPEBPAIICHUN B Pa3JIMYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJSIDHYIO M MOJISIPHYIO — MaccChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmyse
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUCTHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBWja  IOJIb30BAHUS ~ XMMHUYECKOHM  HOCyaoll U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaK)Ke IMpaBWiia OOpaIllEHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB 110 TOJIYYEHHUIO W COOHpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM IMYyTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAJIOB, IIPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHOW NEATCITLHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJICIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumenoBanue KoumnuecTBo yacoB
Ne JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTeIbHbIE
pa3fieioB U TeM KonTposabHbie IIpakTHyeckue
n/n Bcero pecypcbl
MPOrpamMmbl padoThI padoThbI
Paznen 1. [lepBoHavajibHble XMMUYECKHE MOHIATHUSA
XuMusi — BakHast
001acThb bu6mmoreka LIOK https://m.edsoo.ru/7f41837c,

11 €CTECTBO3HAHMS U 5 0 2 COopHUK cTaTel 0 XUMUYECKUX IJIEMEHTAaX,
MPAKTUYECKON WUTIOCTPUPOBAHHBIN ONMHUCAHUEM SKCIIEPUMEHTOB
JIeSITEIbBHOCTH YEJIOBEKa

19 BemecrtBa n 15 1 1 bubnuoteka [{OK https://m.edsoo.ru/7f41837c,

' XUMUYECKHUE PEAKIUU http://www.chem.msu.su/rus/school/zhukov1/09.html
Uroro o pazneny 20

Pazgen 2. Baxnelilmme npeacTaBuTe/ M HEOPraHMYeCcKUX BellecTB

Boznyx. Kucnopoga.

2.1 6 1 1 HNudoypok, POIII
[TonsiTe 06 oxcuaax

0p | Bonoporllomsrie o 8 1 1 POILL Mudoypok
KHCJIOTaX M COJISIX
Bopna. PactBopsl.

2.3 [Tonsitue 06 5 0 1 [Ipesentanmn, Uudoypok
OCHOBaHHUAX
OCHOBHBIE KJIaCChI

2.4 HEOPTraHUYECKUX 11 1 1 IIpe3zenranuu, POII

COECTUHEHUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
http://www.chem.msu.su/rus/school/zhukov1/09.html

Hroro no pazueny 30

Paznea 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenneneeBa. CTpoeHune aToMOB.

XumMuuyeckasi cBaA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE Pe€aKIuH

[lepuoauueckuii 3aKoH
u [lepuonuueckas
CHUCTEMA XUMHUUYECKUX
3.1 7 1
anemenTtoB Jl. U.
Mennene-ena.

Crpoenue atoma

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c,
Buacoypok [lepronnyueckuii 3aKoH 1
[Tepuonnueckas cucTeMa XMMHYECKUX 3JIEMEHTOB

Xumus #3 | Uadoypok
https://www.youtube.com/watch?
v=unMMFK6DAGU, npe3enTanuu

XUMHYECKASA CBI3b.

3.9 OKHCIUTENBHO- 8 1 bubnuoteka [JOK https://m.edsoo.ru/7f41837c,
' BOCCTAaHOBHUTEJIbHbIC [Mpe3enraryu
peaxiun
Wtoro no pazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmoreka LIOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO

68 6
YACOB IIO ITPOT'PAMME



https://m.edsoo.ru/7f41837c
https://www.youtube.com/watch
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 0 bubnnorexa IOK
' OCHOBHBIX Pa3/IEeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubnuoreka [JOK
2.1 4 0 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u e 6 0 0 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 1 bubmoreia HOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro mo pazaeny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKaA 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Kosan4yecrBo yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Posab XuMHUM B )KU3HU 1 0 0 bu6nuoreka [IOK
yenoBeka. Tena u BelecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 [TonsiTne 0 MeTogax MO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK
[IpakTrueckas padora Ne 1 «IIpaBuia https://m.edsoo.ru/ffod23dc
3 paloThI B 1a00paTOPUU U PUEMBI 1 0 1 C MCIIONB30BAHMEM
oOpariieHus ¢ 1abopaTOpHBIM 12.09.2023
00opynoBaHUs
000pyIOBaHUEM
«Touxka pocra»
4 Yucrele BemecTBa 1 cMecu. CriocoObl 1 0 0 bubmmoteka [IOK
pazzeneHusi cMecen 13.09.2023 | https://m.edsoo.ru/ff0d26ca
bu6nuorexa [IOK
TpaxTuueckas paGora Ne 2 https://m.edso0.ru/ff0d28c8
5 «Paszienenue cMeceli (Ha npuMepe 1 0 1 10.09 2023 C UCTIOJIb30BaHMEM
OYHCTKH TIOBAPEHHOM COJIH)» A o0opynoBaHuUs
«Touka pocra»
bu6nunorexa [JOK
0 ATOMBI i1 MOTeKY Tb1 L 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
; XHUMUYECKHUE AIEMEHTHI. 3HAKU 1 0 0 but6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bub6nmoreka [IOK

8 IT
POCTRIC H CHOMHLLE BelliecTra 27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE bubmmorexa LOK
YHPHOE YT 03.10.2023 | https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuyeckas hopmyna. BaneHTHOCTD bubmorexa LOK
' 04.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTtHocHTenbHAsE MOJIEKYJISIPHAs Macca 10.10.2023 |  https://m.edso0.ru/ff0d323c
12 MaccoBas 1o XUMHYECKOTO bubmuorexa [JOK
9JIEMEHTA B COEAMHEHUHU 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemiectra. MoJib. bubnuorexa [JOK
MonspHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DuU3NYECKue U XUMUYECKUE SIBJICHUS. bubmmoteka [IOK
XuMuYeckasi peakius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBUs MPOTEKAHUS bu6muoreka [IOK
XUMHUYECKHUX PEAKIMN 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEILIECTB. bubmuorexa [JOK
XUMUYECKUE YpaBHEHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncnenust Komu4yecTBa, Macchl
17 BEIIIECTBA M0 YPABHEHUSM XUMHUECKUX buomiorexa LIOK
m . P 07.11.2023 | https://m.edsoo.ru/ff0d5708
peakuit
bu6nunorexa [JOK
Knaccudukanus XuMHUuecKuX peakuui https://m.eds00.ru/ff0d3f34
C UCITOJIBb30BaAHUEM
18 (coennHeHUs, Pa3I0KEHUS, 08.11.2023
3aMeNIeHus1, 0OMeHa) 000pynoBaHUs
«Touxka pocTta»
19 M. B. JIoMOHOCOB — y4€HBIN- bubmmotreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHuukIoneauct. O6o0meHue u 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alusl 3HAaHUH

20 KonTponbnas padorta Nel o reme bubnmoreka [JOK
«BerecTBa 1 XUMHUYECKHE PEAKITUN 15.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras

21 BO3Ayxa. Kucinopon — anemMeHT u Brémiorexa IOK

21.11.2023 | https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
Du3nyecKue 1 XUMUYECKUE CBOMCTBA
22 KHCJIOPOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
P ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [TorsTue 006 okcuaax
CniocoObl MoTy4eHHs KHCIOpOo/ia B
23 71a00paToOpUU U MPOMBIIILIIEHHOCTH bubmmorexa [JOK
' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoii 3¢ ekt XuMuIecKoi

24 peaKkuuu, IMOHITHE O bubmmoteka [IOK
TEPMOXUMHYECKOM YpaBHEHHUH, IK30- U 29.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TonnuBo (He(Th, yroiab U METaH).

25 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0 bubmuorexa [JOK
npenorspauieHus. KontpoiabHas 05.12.2023 | https://m.edsoo.ru/ff0d4cda
pabora.

but6mmorekxa [IOK
TpakTiyeckas padota Ne 3 110 TeMe https://m.edsoo.ru/ff0d4ae2

26 «ITomy4enne 1 cobMpaHue KUCIOPOa, 06.12.2023 C UCIIOJIb30BaHNEM

M3Y4EHHE ET0 CBOMCTBY o o0opynoBaHus
«Touka pocra»

97 Bonopon — 35emMeHT u npocToe bubnuorexa [JOK

BenlecTBo. Haxoxxenue B npupoze 12.12.2023 | https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre U XUMHUYECKHE CBOIICTBA

bub6nmoreka [IOK

28
Boziopoaa. [Ipumenenue Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE O KHCIOTAX U COMIAX bubmorexa [IOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToNTydeHus BOJIOPOIa B bubnmnoreka HOK
naboparopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
bubnuorexa [JOK
IpakTiyeckas padota Ne 4 1o Teme https://m.edsoo.ru/ff0d4f42
31 «ITonmy4enue u cobrpanue BOAOPO/Ia, 26.12.2023 C UCIIOJIb30BAHUCM
M3Y4EHHE Er0 CBOMCTBY o o0opynoBaHus
«Touka pocTa»
32 MousipHblii 00BEM ra3zoB. 3aKOH bu6mmoteka [IOK
ABorazpo 27.12.2023 | https://m.edsoo.ru/ff0d542e
B OBeMa,
3 memcersa rasa o ero wsectHowy BuGmiorera LIOK
. . g 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UITH 00BEMY
Brrunciienus 00EMOB T'a30B 110
34 ABHCHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmmorexa [JOK
P \ P . 10.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B.
35 ®du3nvecKkue 1 XUMUYECKHE CBONCTBA but6mmorekxa [IOK
BOJBI 16.01.2024 | https://m.edsoo.ru/ff0d587a
bu6nuorexa [JOK
https://m.edsoo.ru/ff0d59e2
C
36 CocraB ocHoBanuii. [Tonsitue 00 e —
MHAMKATOpax 17.01.2024

obopynoBanusi «Touka
pocTa»
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Boz[a KaK paCTBOPUTEIIb. HaCBIIHCHHBIe

bub6nmoreka [IOK

3 11 HEHACHITICHHEIE PACTBOPHL- 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIIECTBA B PaCTBOPE
bu6nmoreka [IOK
[pakriieckas padora Ne 5 1o Teme https://m.edsoo.ru/ff0d5eba
38 «[IpuroroByiieHue pacTBOPOB C C MCIIONE30BAHIEM
ONpeIeTICHHON MacCOBOM J10JIei 24.01.2024
. 000pynoBaHus
PacCTBOPEHHOTO BEIIECTBA
«Touka pocta»
39 KonTposabnas padora Ne2 o reme bu6nuoreka [IOK
«Kucnopoa. Bonopoa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcHbl: cOCTaB, KiIacCU(UKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa 31.01.2024 | https://m.edsoo.ru/ff0d664e
n o
40| crommix, ocHomsix 1 avporepis BuGorexs LIOK
’ P 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIATypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue n xuMu4ecKre CBOCTBa bu6muoreka [IOK
OCHOBAaHUM 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bu6nunorexa [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ffOdfee2
bu6nuorexa [JOK
https://m.edsoo.ru/ffOdfee2
[TonmyueHne 1 XUMHYECKHE CBOMCTBA C HUCIIOJIb30BAHUEM
45
KHCJIOT 20.02.2024 | obopynoBanusi «Touka
pocTta»
46 Conu (cpennue): HOMEHKIATypa, bubnmoreka [JOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

CIIOCOOBI MOTYYCHUS, XAMUYIECKHE 21.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
bub6nmoreka [IOK
[IpakTuyeckas padora Ne 6. Pemenue https://m.eds00.ru/00ad9b7c
47 AKCTICPUMEHTAIBHBIX 33724 110 TEME C HCIIONB30BAHNEM
«OCHOBHBI€ KJIaCChl HEOPTaHUYECKUX 05.03.2024
5 000pynoBaHUs
COCAUHCHMIN
«Touka pocTa»
48 I'enernueckas cBs3b MEXKY KiiacCaMu bubnmnoreka [JOK
HEOPTraHWYECKUX COCTMHCHHUI 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0011eHe U cUCTEeMaTU3aLUs bu6mmoreka [IOK
3HAHUU 12.03.2024 | https://m.edsoo.ru/00ad9cb?
KonTponbnas padota Ne3 o reme
50 "OCHOBHEIE KJIACCHl HEOPraHUYECKUX bubmorexa [JOK
on P 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCUHEHUI
ITepBbIe MOMBITKN KJIACCU(DHUKAIIMI
51 XI/II\F/)II/I‘I KHX 3JIEMCHTOB 1(?1 HHLTII/I bubmorexa LHOK
cc JJIEMCHTOB. 110 €0 19.03.2024 |  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
IIepuoanueckuii 3aKOH U
52 HepI/IOHI/I‘-ICCKaSI CHCTEMa XUMHYECKUX bubmorexa LOK
prox 20.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menpaeneesa
53 Ilepuoabl, rpyIIIbl, MOATPYIIILI bubmorexa [IOK
PHOZEL, TPYITIEL, TOATPY 26.03.2024 | https://m.edsoo.ru/00ada52¢c
Ctpoenue atoMoB. COCTaB aTOMHBIX
snep. M3otonsl. CtpocHUE
54 Z-)JI'I[eII:()T OHHBIX o60n§qu aTOMOB bubmorexa TIOK
P . 27.03.2024 | https://m.edsoo.ru/00ada342
anemMeHTOB [leproandeckoit CUCTEMBI
J.M.MenneneeBa
55 Kontponbnas padora "CtpoeHue bubnuorexa [JOK
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DIIEKTPOHHBIX 000JI04YEK aTOMOB" 02.04.2024 | https://m.edsoo.ru/00ada6hc
XapakTepucTuka XUMHUIECKOTO
56 3JIEMEHTA IO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuoanueckoii cucreme /. U. 03.04.2024 | https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuonnyeckoro 3akoHa
57 JUISl pa3BUTUA HayKu U npaktuku. /1. . bu6nuoreka [IOK
MenzeneeB — y4u€HBIN, IEAArOT U 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATETILHOCTH ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX 3JIIEMEHTOB 10.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xuMudeckas CBsi3b bubmmorexa [IOK
16.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaseHTHas noyisipHas XUMUYECKast bubmmnoreka [JOK
CBSI3b 17.04.2024 |  https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HENOIsApHAs XUMHUYECKas bubmmnoreka [JOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS brbmmorexa [JOK
24.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCTUTETFHO-BOCCTAHOBUTEIILHEBIC bubmuorexa [JOK
peakuuu 30.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIATENN U BOCCTAHOBUTEIN bubmorexa [TOK
01.05.2024 | https://m.edsoo.ru/00adb076
KonTponbnas padota Ne4 o reme
65 «Ctpoenue aroma. XuMHUYeCKas bubmmoreia LIOK
07.05.2024 | https://m.edsoo.ru/00adb486
CBS3b»
66 PesepBHblit ypok. O6001meHe 1 bubnuorexa IIOK
crucTeMaTu3auuvs 3HaHUI 08.05.2024 | https://m.edsoo.ru/00adb33c
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67 PesepBublit ypok. O6001menue u 1 bubmmoreka [IOK
cUcTeMaTu3aIus 3SHaHU I 14.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaTtu3alus 3HaHUI 15.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | Ilpakruueckue
n/n Bcero U3YYeHU S oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepnonnueckuii 3aKoH.

1 [Tepunonnueckas cucrema 1 0 0 bubmuorexa [JOK
XUMHUYECKHX dieMeHTOB /I, 1. 07.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUUYECKHX DJIEMEHTOB 1 0 0 bubnnorexa [IOK

\ 08.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccugukarus u HOMeHKIIaTypa 1 0 0 bu6muoreka [IOK
HEOPTraHWYECKUX BEILECTB 14.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 0 0 bubmmoteka [IOK
KPUCTATIMYECKUX PELIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KonTponabnas padora Nel o reme

5 «[ToBTOpenue u yriry0iieHre 3HAHUI 1 1 0 bubmorexa LOK

p yrLy 21.09.2023 | https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3IelioB Kypca 8 kiaccay

5 Knaccudukanmst XumMmuaeckux 1 0 0 bu6nunorexa [JOK
peaKuuii 110 pa3JIMYHbIM ITPU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbcb0
[TonsTHE O CKOPOCTH XUMUYECKOU

7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 0 0 bubnnorexa LIOK
PCAKIIHH. 28.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHSIX
IMTorgaTue 0 XUMHUYECKOM

8 aBHOBecun. DaKTOPDI, BIUSIONINE 1 0 0 bubmmorexa HOK
P ' PEL 0 29.09.2023 | https://m.edsoo.ru/00adc28c¢

Ha CKOPOCTb XMMUYECKON pEeaKuu U
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ITOJIOKCHHUEC XUMHYCCKOT'O

paBHOBECHUS
9 OKHCIIUTETBbHO-BOCCTAHOBUTENBHbBIE bubnmoreka [JOK
peakiuu 05.10.2023 | https://m.edsoo.ru/00adcade
bubmuorexa [JOK
5 https://m.edsoo.ru/00adcd68
. Teopus BHCKTngII/ITI/I‘IeCKOI/I ; C T —
JHCCORHATIHH, THIIBHBIC H CTabHIe 06.10.2023 | o6opynoBanus «Touka
AIEKTPOIIUTHI
pocTay
11 HonHbIe ypaBHEHUS PEaKIIUi bubmorexa LHOK
P peat 12.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUH B CBETE NPECTaBICHUN bubmmnoreka [JOK
00 DIIEKTPOIUTUIECKON 13.10.2023 | https://m.edsoo.ru/00add5d8
JIUCCOITUAITNN
bu6nuorexa [IOK
5 5 https://m.edsoo.ru/00add8b2
. Xumuueckue CBOHCTVBa Zonen B C HCTIONb30BAHIEM
cBere HpeHCTaBHeH?H © 19.10.2023 | o6opynoBanusi «Touka
ANEKTPOIUTUYECKOHN TUCCOIUALIUN
pocTay
14 [Tonsartue o rugponuse coneit Bubmmorexa [IOK
AP 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CUCTEMAaTH3aIHS bubmuorexa [JOK
3HAHUM 26.10.2023 | https://m.edsoo.ru/00addd12
16 [TpakTnueckas padora Ne 1. bubnmoreka [JOK
«Pemenne sSKCepuMEHTATBHBIX 27.10.2023 | https://m.edsoo.ru/00addbfa
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3aaad»

Kontponbhas padora Ne2 o Teme

17 «INEKTPOIUTUYECKAS TUCCOITUAIIHS bubmmorexa [JOK
P AHCCOTHAIUBE 09.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)
OO0m1as XxapakTepuCTHKa rajJoreHoB.
18 XI/III;I/IlI/I‘{CCKI:/Ie CBIZ)ﬁCTBa Ha MpuMepe bubmmorexa [IOK
PHMEP 10.11.2023 | https://m.edsoo.ru/00addfe2
xJiopa
Xaoposogopo. CoJisiHast KHCIIOTa,
19 XHMqucfns CIBIOﬁCTBa MOJIy4Y€HUE bubmmorexa [JOK
> HOYH ’ 16.11.2023 | https://m.edsoo.ru/00ade104
pUMEHCHHE
bubnuorexa [JOK
TpakTnueckas pabora Ne 2 110 TeMe https://m.edsoo.ru/00ade348
20 «ITomy4eHune CONMSTHON KUCIIOTHI, 1711.2023 C UCIIOJIb30BAaHUEM
M3ydeHune e¢ CBOUCTBY o o0opynoBaHus
«Touxka pocra»
Berurcnenus o ypaBHEHUSIM
21 XUMHUUYECKUX PEAKIIUN, €CJIN OUH U3 bubmiorexa LIOK
P ’ 23.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO0m1as xapakTepuCTUKA DIIEMEHTOB bubnmnoreka [JOK
VIA-rpymibl 24.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbsle MOAU(PUKALUN CEPBI.
93 Haxoxnenue cepsl 1 €€ cCOeTMHEHNI bubmuoreka [IOK
B Ipupoie. XMMHUECKHUE CBOICTBA 30.11.2023 | https://m.edsoo.ru/00ade64a
CepbI
24 CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
buznyecKre U XUMHYECKUE CBOWCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
o5 Oxkcuabl cepbl. CepHasi KUCIIOTA, bu6muoreka [IOK
buznyecKkrue 1 XUMUYECKHEe 07.12.2023 | https://m.edsoo.ru/00adea28
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CBOfICTBa, IIPUMCEHCHHUEC

XHUMHUYECKUE PEAKLINH, JICKALINE B
OCHOBE IPOMBIIIUIEHHOTO crocoda
IIOJIyYEHUS CEPHOM KUCIIOTBI.

bu6nmoreka [IOK

26
XHUMHUYECKOE 3arps3HEHUE 08.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KarollIEel cpeibl COEAMHEHUSIMU
CephI

97 Brrunciienue MaccoBoil 407U BbIXO/1a bubnmoreka [JOK
MPOJIYKTa PEaKIIUU 14.12.2023 | https://m.edsoo.ru/00adec8a
OO0m1as xapakTepUCTUKA JIIEMEHTOB

28 VA-rpynmnsl. A30T, bu6nuoreka [IOK
pacmpocTpaHeHue B IPUPOJIE, 15.12.2023 | https://m.edsoo.ru/00adeeab
(GU3HYECKUE U XUMHYECKHE CBOMCTBA
A aK, ero pu3NIecKue

29 XI/IIVII\IZII;IGIZKMFG c(bl;ZﬁIz;IBaK:o; eHue U bubmorexa LHOK

> O 21.12.2023 | https://m.edsoo.ru/00adf004
MpUMEHEHNE
bu6nuorexa [IOK
TMpakTnueckas pabota Ne 3 110 Teme https://m.edsoo.ru/00adf180
C UCITOJIBb30BaAHUEM

30 «HOUJ'IyLIeHI/Ie aMMUaKa, U3y4eHUe ero 99 12 9023

CBOMCTB» o0opynoBaHus
«Touka pocra»

31 A3oTHas KucaoTa, e¢ GU3NIecKue u bubnuotexa [JOK
XUMHYECKHE CBOWCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnonmp30BaHre HUTPATOB U COJICH
aMMOHHS B KAUYECTBE MHUHEPAITbHBIX

32 noOpeHuit. XuMHU4ecKoe bubmorexa [TOK
YAODP ' 29.12.2023 | https://m.edsoo.ru/00adf518

3arpsi3HEHHUE OKPYIKAIOIICH Cpe/Ibl
COCIMHEHUSMH a30Ta
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®docdop. Okcua pochopa (V) u
docdopnas kucinora, pusndeckue u
XUMHUYECKHE CBONCTBA, MOTYICHHE.

bubmuorexa [JOK

33 u
CHOIB30BARKE (pochatos B . 11.01.2024 | https://m.edsoo.ru/00adf68a
KaueCTBE MUHEPATbHBIX YIOOPCHHIA.
3arpsi3HeHUE IPUPOTHON CPeIbI
docdaramu.
34 KonTpomabnas padora "®ocdop u ero bu6nuoreka [IOK
XUMHUYECKHE CBOKCTBA" 12.01.2024 | https://m.edsoo.ru/00adfc20
VYriepos, pacpocTpaHeHUE B
35 npu f) Ie[ (Iij)mnzecxie Y XUMUYECCKUE bubmorexa [JOK
P ? S 18.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuibl yraeposa, ux Gu3ndeckue u
36 XUMHUYECKHUE CBOUCTBA. bubmmoteka [IOK
DKOJIOTHYECKUE TTPOOIEMBI, 19.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuoM yriepona (1V)
37 VYronbHas KUCIOTA U €€ COJU bubmorexa HOK
25.01.2024 | https://m.edsoo.ru/00ae006¢
bubmmoreka [IOK
[Tpaxriieckas padora Ne 4 no Teme https://m.edso0.ru/00ae027¢e
38 "[Tomy4eHue yriieKuciioro rasa. C MCIIONE30BAHIEM
KauectBennast peakuus Ha KapOoHaT- 26.01.2024
o o0opynoBaHuUs
u
«Touxka pocra»
[TepBoHauanbHbIE MOHATHS 00
39 OpTraHMYECKHUX BEIISCTBAX KakK O bubnnorexa LIOK
P m 01.02.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTIepoaa
40 KpemHunii u ero coeiuHeHUS bubmorexa HOK
P A 02.02.2024 | https://m.edsoo.ru/00ae080a
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[TpakTruueckas padora Ne 5.
Pemienue sxcriepiMeHTAIBHBIX 32124

bu6nmoreka [IOK
https://m.edsoo0.ru/00ae0bf2

41 C UCITIOJIb30BAHUEM
o TeMe «BakHel1e HeMeTasuIbl U 08.02.2024
o0opynoBaHUs
WX COCTUHCHHS»
«Touka pocTa»
Kontponbhas padora Ne3 o Teme
42 «Baxxuelmme HeMeTaIbl U UX bubmmorexa [JOK
09.02.2024 | https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO6m1as xapakTepucTuka
XUMHUYECKHUX DJIEMEHTOB —

43 MeTauI0B. Metajuimyeckas CBA3b U bubnuorexa [JOK
MeTayUTMYecKas KpUCTAIMIeCcKast 15.02.2024 | https://m.edsoo.ru/00ae103e
pemieTka. dusznyeckue cBOCTBa
METAJIJIOB
XuUMHUYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHYECKUI Ps bubmorexa HOK

P . P 16.02.2024 | https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METAIIOB
O61ue crnocoObl MOTyYeHUs
MetaiioB. CruiaBbel. Berancnenus mo

45 ABHEHHUSAM XUMHYECKHX PEaKIIAI bubnnorexa LIOK
P peaiiu, 22.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COAECPIKUT
pUMeCcH

46 [ToHsITHE O KOPPO3HH METAJIIIOB bubmorexa LOK

PP 23.02.2024 | https://m.edsoo.ru/00ael1278
but6mmorekxa [IOK

47
Wenowmse MeTaiLL 29.02.2024 | https://m.edsoo.ru/00ael4b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJust 01.03.2024 | https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

IIenouno3eMeIbHBIE METAILIBI —

bub6nmoreka [IOK

49 KaJIBIMI 1 MardHui 07.03.2024 | https://m.edsoo.ru/00ael15e8
50 BakHeiime coeMHEHUS KaIbIH bubmmorexa [IOK
08.03.2024 |  https://m.edsoo.ru/00ae15e8
51 O06o001IeHNEe ¥ CUCTeMATH3AIIHS
3HAHUU 14.03.2024
52 JKécTKoCTh BOJIBI M CITOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUS 15.03.2024 | https://m.edsoo.ru/00ae1886
bubnnorexa [JOK
IIpaxTuyeckas padora Ne 6 110 Teme https://m.edsoo.ru/00aelae8
"KE&CTKOCTE BOLL M METOMbL €8 C MCIIOJIb30BaHUEM
> yCT;(E:lHC(;ICI/IFI" OH R 21.03.2024 o0opynoBaHus
«Touxka pocra»
. bubmmoteka [IOK
>4 AJtiomHHHif 22.03.2024 https://m.edsoIo_Fru/Oanlc64
55 AM@oTepHbIe CBOICTBA OKCHJIA U bubmmnoreka [JOK
THIPOKCHUIA 04.04.2024 | https://m.edsoo.ru/00aelc64
bubmorexa [JOK
> HKeneso 05.04.2024 https://m.edSO(I)l.rUIOanld86
57 OKcubl, THIPOKCUIBI U COJIU Keje3a bubnuotexa [JOK
(1) u xenesa (1) 11.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTeMaTH3aIH
3HAHUHT 12.04.2024
ITpaktnueckas padora Ne 7. bubnuorexa IIOK
59 Pelenre sKCHepUMEHTATBHBIX 32129 https://m.edso0.ru/00ae3de8
o Teme «BakHeWme MeTallIbl U UX 18.04.2024 | C HCIIOJIb30BAHUEM

COCOAUHECHU A

000pynoBaHUs



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

«Touka pocTa»

Brluucnenus no ypaBHeHUSIM
XUMUYECKHUX PEaKLUH, ECIIU OJUH U3

60 peareHToB /1aH B H30bITKE WIH 1 bubnuoreka [IOK
COJIEPXKUT pUMecH. Brruncnenus 19.04.2024 | https://m.edsoo0.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa MIPOTyKTa
peaxkuu

61 O00011IeHNE U CHCTEMATA3AIIHS 1
3HAHUU 25.04.2024
KonTposabnas padora Ne4 o reme

62 «Baxknelme MeTaIbl U UX 1 96.04.2024
COCITUHEHUS»

63 BemectBa u matepuansi B 1 bu6nuorexa [IOK
MTOBCETHEBHOM KU3HU YEJIOBEKA 02.05.2024 | https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsI3HEHHE 1 bubmmnoreka [JOK
OKpYXKarolien cpesbl 03.05.2024 |  https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perieHnu 1 bu6muoreka [IOK
9KOJIOTHYECKUX MpolIeM 09.05.2024 | https://m.edsoo.ru/00ae4270

66 PesepsHblit ypok. O600111€HNE U 1 bu6muoreka [IOK
cucTeMaTu3alus 3HaHui 10.05.2024 | https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O600611eHNE U 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui 16.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6001eHE U 1 bubmuoreka [IOK
cucTeMaTrn3anus 3HaHUI 17.05.2024 | https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB 1O 68

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocBemenue
* Xumus, 9 kinacc/ I'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,
AxknmonepHoe obdmectBo «M3aarenseTBo «lIpocBemenne»

Dx3amenannoaabie KUMpb1

METOANYECKHUE MATEPHUAJIBI IUIAA YUUTEJIA
Xumus. Ypoku B 8 kinacce (I'apa H. H.), Coopuuku 3aaa4 no xumuu, pabouue

terpanu (["abpuensn), KUMpi

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Caiitel PEI, Pemry OI'D



