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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0Opa3zoBaTeILHON MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (QenepanbHON paboueil MporpamMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHusI YIEOHOTO MpeaMeTa « XuMUsDY
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LEJAX, OOIeH CcTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, OMPEAENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMXxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTataMm o0ydeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIILHOW JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOoJib UTparOT (POpMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHSI YEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMUpOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel 1 (PYyHKIITMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIM(PUKON
COJIepKaHMsl ~ y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyecku
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIMMHUCS CHCTEMBI TMEPBOHAYATIBHBIX TMOHATHUN XUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPraHUYEeCKON XUMHUH.

CtpykTypa cojiepkKaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. ColaepkaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSTUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakimu. O0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl M0 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelncTaBlieHUH 00 JIEKTPOTUTHYECKON JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPyromy, BBINONHAS (GYHKIUU OOBSICHEHHS U MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYEHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomui MHpY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KI1accy.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUW — BaXHEUIIHX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHU MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauY€HUEe MPUOOPENH TaKHUE 1eIU, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESTENIbHOCTH, HAayYHbIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHue yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIU), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE [IJIS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SBJICHUS
OKpPYXAaIOIEro MHpPA, MCHOJIb3Yys 3HAHUSA U ONBIT, MOJyYECHHBIC NPH H3Y4YECHHUU
XUMUM, TPUMEHSATh HUX MPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU IEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0Oy4YalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eJIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JIEATENbHOCTH B LEISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(UiIs U HaNpaBlIECHHOCTU JNajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aTroMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJACHUE
¢busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHME caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUH, HaOII0IeHIE U
ONKCAaHHE MPU3HAKOB MPOTEKAHWUS XMMHUYECKHX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCH]IA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiii meau (11),
U3yYeHHE CMOCOOOB pa3/eNieHHss CMECei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBAPESHHOMN
CONM, HaONIOJICHWE W  ONUCAaHWE  Pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3JaHHE MOJIEJeH MOJICKYJI
(I1IapOCTEPKHEBBIX ).

BaskHelinmue npeacTaBUTEM HEOPraHNYECKHUX BelleCTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — 3meMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (HU3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuum TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT uW mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nosnyuyeHust. Kucmorel u conu.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10JIs1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUposie U B KU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcupasl. Knaccubukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOIMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lomy4yeHne KUCIIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[TonmydyeHue conen.

['eHeTnueckas CBsI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEACIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHust (Mokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0poJia (TOpeHue), B3auMojencTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHUE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHHME OCOOCHHOCTEM pPACTBOPEHHS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, TPUTOTOBICHUE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAJLUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHHUSI OKPACKU MHIAMKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTANIbHBIX 3a/ad IO TeMme «BaxkHeilne Kiacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJIHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JUIMHHONEpUoAHass  (OPMBI
[Iepronnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbiX 20 XUMHUYECKUX  DIJIEMEHTOB
[lepnomnueckonn cucremnl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoandeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIIaM U IIEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (MOJISIpHAss W HENOJISIPHAs) CBS3b.
DNEeKTPOOTPUIATETBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHrue OoOpa3lOB BELIECTB METAUIOB UM HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIUX —~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiy pa3ioKeHHs], COSTUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanys MeXNpeaMETHBIX CBS3€M INPU HM3YYCHHMM XUMHH B 8 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(UKAIMsA, TIEePUOJUYHOCTb, HaOIIO/ICHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHHE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3UYECKHe BEIUYMHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XuMH4YecKasi peakuus

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmogmyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKkux peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Io
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHYECKUX peakiusx. [loHATHe 0 TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonstre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  JJIEKTPOHHBINM  OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue YpPaBHEHUMN



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHbI. MeXaHH3M AMCCOLMALMM BEUIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHUII W coJlel B CBETe TNPEACTaBICHUNA 00 DIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS Ppa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEecca JUCCOLMALMM KHCIOT, IIEIOYeHd U COJIed
(BOBMOXKHO  MCIIOJIb30BAHME  BHJIEO  MAaTE€pUaloOB), TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pPa3oKEeHUsI, COCIMHEHUs), PaclO3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUM HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KucCoTa, XMMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HA OpPraHM3M 4YelOBeKa. BakHellue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka dmemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (HU3UYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHUCIOT W chneurduyeckue). XUMUYECKHE pPEaKIuHu,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKILIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTpaHEHHUE B MPUPOJIE,
dbusnueckue u xumMrueckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMenenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kiacca KUCIOT W  CHEIU(PUUIECKHE).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIel cpeibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOAOEMOB). Docdop,
alloTponHble Moaudukauuu (ochopa, (U3MUECKUE U XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3MIeCKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
Moau(dUKALIUKM, pacIpoOCTpaHEHHWEe B NpUpoae, (U3NYECKHE U XUMHUUYECKHUE
cBoiicTBa. Ancop6Omus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJyYeHUE U MPUMEHEHUE. DKOJOTUYECKHE TPOOJEMbl, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTraHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCIMHCHUU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMenenue. CoenuHeHHs KpeMHHs B mpupoje. OOuiue mpejcTaBlieHus 00
okcusie kpemausi (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxkHeline cTpouTeIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUIACOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdart-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COECIUHEHHA (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpEHUH, MOTyUYEHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOKHO HCMOJIb30BAaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIIen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMUEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxHenume HeMETaIUIbl U UX COCIUHEHUS.

MeTasuibl 4 X COCAUHEHMS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux diemeHtoB . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTtajindeckasi CBsi3b U
METAJIMYECKass ~ KpUCTA/UIMUeCKas  pelmi€Tka.  DJIEKTPOXUMUYECKUH  pAll
HaNpspKeHUN MeTaiioB. u3znueckue U XUMHUYECKHE CBOMCTBA MeTaylioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MennaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HATpusi M Kaiusd. [IpuMEHeHHe IIEeNOYHbIX METAUIOB M HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiublusg (OKCHUI, TUIPOKCHUA, COJIH).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHIA W THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuapoKcHuabl U conu xenesa (11) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyUYEHHE  PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJblIU U HATpUs C BOJOW (BO3MOXKHO WCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXXKHO ~ HCIIOJB30BAHWE  BHUAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
Ka4YeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbllUsl, aJlOMUHUS, [IMHKA, Keje3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU WOHAMHU HaTpusl, Kaldus MW Kaiublusid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxueiume
METaJUIbl U UX COCAUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KW3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3K0JIOrMYeCKUX
po0daem.

Xumuueckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mestcnpeomemnmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®dusnka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PaJUOaKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CruiaBbl, (PU3NUYECKUE BEIWYUHBI, €AUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAaEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTHUralOTCsl B XOJie OOYyYEeHHs] XUMUU B €IMHCTBE Yy4eOHOU U
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AINHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pe3yJIbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBONM M OTCYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MEATENLHOCTH TMpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4eOHOM NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHUE M TIOCTYNKH CBOMX TOBAPUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHYECKHUE TPECTABICHUS O BEIIECTBE W XMUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEJbHBIE MOTHBBI, HAMPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUIH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOW pabOThl C YYEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOIEHUS aIKOTOJIsl, HAPKOTUKOB, KYpEHUS),
HEOOXOJAMMOCTH COOJIONIEHUs TpaBWiI OE30MacCHOCTH TMpPU  OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYCHUIO TPOoQecCril U Tpyia pa3IudHOTO poja,
YBAXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCcrnenHon npodeccuoHaabHON eITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHHKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIECTBOBAaHHUSA, MOHUMAaHUE [IEHHOCTH 310POBOIrO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYyaIIHSIX,
YTPOXKAIOIIUX 3[0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELIEeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYyJbTYpPhl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M TMyTell MX peHieHUs MOCPEACTBOM METOIOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUUN W3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbI€ /1eiiCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TOHATHUS 711 OOBSICHEHUS OT/ICIBHBIX (P)aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3UM MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTHUBHBIC, ICTyKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTa), XuMudeckas (opMmysia W ypaBHEHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIICCTB U XMMHYECKUX PEAKIIHA,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KadeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AMH W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYITHPOBATH 0OOOIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, MOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3jIM4yHbIe METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX JJI BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOUPATh ONTUMAIBHYIO (hOpMy TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HHPOPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylmlecTBYy  OOCyXJaeMoill  TeMbl, (OpMYyIUpOBATb CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOILIMX WHTEPECOB M COTJIacOBAHMS
no3uIuil (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUH, OIpelIeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEHATh UENH JAESITeIbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BBIOUpaTh Harbosee 3pheKTuBHBIC CITOCOOBI penieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA IPU BBINOJHEHUU 33JaHUN C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IIPe/jIaracMble B yCIOBUH 3aaHUM.

NPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlepKaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBuM, crnenuduueckue I TpPeAMETHONM 001acTu  «XUMHS», BHJIBI
JNEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsX.

K xoHiy 00yuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUnU
0OM€Ha, HK30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA WM HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OIpENENSATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)y, Maneie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMs, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoauueckass cuctemMa Xumudeckux odjemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIEMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IIEHHE, CHCTEMAaTU3aLNI0, KIACCU(PUKALMIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Yy4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IMpaBUjaM  MOJIb30BaHUS ~ XUMHUYECKOW  MOCYyIOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbI0 MHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEIILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYecKas CBsA3b, TEIJIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEImETKa, KOpPpO3Us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUUHu, MNPEAeIbHO JOMyCTHUMas
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONB30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIVMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCY COEOWHEHUN Mo (opmyrnam, BHJ XUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJuUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBaTh W XapaKTepPU30BaTh
tabnuunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHYECKHX 3JIE€MEHTOB:
paznuyaTh TOHSATUSA «rjaBHasg moAarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU ~ XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsija  sjapa, oOIee 4YUCIO DJICKTPOHOB H
pacrpeieieHue HMX MO 3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenaesax MajlbIX NMEePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME WU CHEIUPUICCKUE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHHUS AJEKTPOJUTUUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPALIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKkiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO »JJIeMeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TII0 BBITTOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

OPOBOJUTH  PEAKIMM,  TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMU/I-,
uoIMI-, KapOoHat-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlH MBICITUTEIBHON JIEATEILHOCTH — aHaJIH3
U CHHTE3, CpaBHEHUE, OOOOIIECHHE, CHUCTEMATH3aIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 1 bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuu. Ponap XuMuu B KU3HU | bu6mmoreka [IOK
yejioBeka. Teja U BeliecTBa 03.09.2024  https://m.edsoo.ru/ff0d210c
) Ilonsatue o MeTo1aX NO3HAHHUS B | bubmuorexa [JOK
XUMHUHU 06.09.2024 = https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B TaOOPaTOPUU U IPUEMBI | bubnunoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM 10.09.2024  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszeleHus cMecen 13.09.2024  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorera [JOK
. 17.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bubmuorexa [JOK
6 A 1
TOMBI M MOTICICITH 20.09.2024  https://m.edsoo.ru/ff0d2abc
7 XuMHUUYECKue 3J1€MEHThI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8
8 ITpocThle 1 CHOKHEBIE BEIIECTBA 1 bubmmorexa LOK
P 27.09.2024  https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmorexa HOK
P i 01.10.2024 | https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa [TOK
PMyJIa. 04.10.2024 = https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
1 OTHOCuTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 08.10.2024 = https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUU 11.10.2024  https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
MognspHas macca 15.10.2024  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMUYECKUE SBJICHUS. bubnuorexa [JOK
XumMuyeckas peakius 18.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycii0BHs IPOTEKAHUS bubnnorexa [HOK
XAMHYECKHUX PEaKIUi 22.10.2024 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS 25.10.2024  https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX bubmorexa HOK
n N P 08.11.2024 | https://m.edsoo.ru/ff0d5708
peaxiuit
Kitaccupukanust XMMHUYIEeCKHX PeaKIIHid
18 (coenMHEHUs, Pa3NOKESHUS bubmorexa HOK
P ’ 12.11.2024  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O6o0uieHue u bubmmorexa [IOK
N ARET, TRoDI 15.11.2024  https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHHHA
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN 19.11.2024  https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnnorexka [JOK
Bo3nyxa. Kucnopon — snemeHT u 22.11.2024 = https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCIICHUS bubmmorexa [IOK
PoAia (peartt ’ 26.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
C110co0BI OMYYEHHS KUCIOPOIa B
23 J1abopaTopuu iqn OMBII_HJIerHOCTI/I Eubmorexa ITOK
patop p ' 20.11.2024  https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoit 3¢ hexT XuMuIecKoi
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXHMMHYECKOM YPaBHEHUU, DK30- U 03.12.2024  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
Tommmso (HedTh, yroiab U METAH).
25 3ar $I3H€}EI/I€(1];O3 a a, CII0COOBI iro bubnmnorexa LIOK
P AR, 06.12.2024 | https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[Ipaktrueckas padora Ne 3 o Teme
26 «ﬁon cHHe 1/112061/1 aHHue KHUCJIopoaa bubmmorera [TOK
i . P poAd, 10.12.2024 | https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTB)
7 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae 13.12.2024  https://m.edsoo.ru/ff0d4dd0
)% duznyuecknue 1 XUMHYECKHEe CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa 17.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 IloHsiTHE 0 KHCIOTAaX U COIIX Eubmorexa IIOK
20.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTtopuun 24.12.2024  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o Teme
31 «ITonyyenune u cobupanune BOAOPOIA bubnmorexa LIOK
i P FOPOa, 27.12.2024  https://m.edsoo.ru/ff0d4f42

W3Y4YEHUE €r0 CBOMCTBY»




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 10.01.2025  https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KonMuecTBa
33 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmmorexa [IOK
. N Y 14.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmmorexa [IOK
P N peaidt . 17.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 ®du3nvecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BO/JIbI 21.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
HHAUKATOpax 24.01.2025 = https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIe
37 Y HEeHAChl peHHbIIe) aCTBOPBI bubmorexa LHOK
. P PhL- 28.01.2025 = https://m.edsoo.ru/ff0d5b40
MaccoBas 10115 BEIIeCTBa B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubnuotexa [JOK
onpeAeNéHHON MacCOBOM J10IeH 31.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTtpoasHnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Bona» 04.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KaccupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa 07.02.2025 = https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa HOK
’ P 11.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmnorexa [JOK
HOMEHKJIATypa 14.02.2025  https://m.edsoo.ru/ff0d67ca




43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnunoreka [JOK
OCHOBAaHUU 18.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubnmoreka [JOK
HOMEHKJIaTypa 21.02.2025  https://m.edsoo.ru/ff0dfee2
[TonyueHne n XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT 25.02.2025  https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATYpA,
46 cnocoélf oI )eHm{ XI/IMI/IquKHe bubmorexa HOK
. 7 ’ 28.02.2025  https://m.edso0o.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 SKCIIEPUMEHTANBHBIX 3a/a4 10 TeEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 04.03.2025  https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
43 I'eneTnyeckas CBA3b MEXAY KilacCaMu bubnnorexa [HOK
HEOPraHUYECKUX COECIUHEHUN 07.03.2025 = https://m.edsoo.ru/00ad9a50
49 O0o00mIeHNe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HaHUU 11.03.2025  https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmorexa HOK
on P 14.03.2025 | https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKY KIACCHU(PUKAITUU
51 XUMUYECKUX ArieMeHTOB. [loHsaTue o bubmorexa HOK
' 18.03.2025  https://m.edsoo.ru/00ad9ffa
TPYIax CXOJHBIX AJI€MEHTOB
Ilepuonuueckuii 3aK0H U
52 [lepuoanueckast cucteMa XUMHYECKUX brbmorexa HOK
prox 21.03.2025  https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneera
53 ITepuonasl, rpymmsl, HOATPYIIIBI bubmorexa [TOK
PHOABL, TPYIHISL, TOMpyH 04.04.2025  https://m.edsoo.ru/00ada52c




Ctpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
anep. N3oTomsl 08.04.2025  https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aToMOB 3J1eMeHTOB Ilepuoanueckoi bubmotexa [IOK
PHOA 11.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menzaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. 15.04.2025 @ https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHs HayKH U npakTtuku. 1. 1. bubnnorexa [JOK
MenpeneeB — y4€HbIH, MTEIAroT U 18.04.2025  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEeKTPOOTPULIATETLHOCTH aTOMOB
58 XUMHYECKHUX DJIIEMEHTOB/ bubmorexa LOK
. 22.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas padboTa
59 HMonnas xumMudeckas CBs3b bubmiorexa LOK
25.04.2025 | https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMU4eCcKas bubnnoreka [JOK
CBSI3b 29.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHas XuMU4ecKas bubnnoreka [JOK
CBSI3b 06.05.2025 | https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
2
6 Crenexy okucIeHus 13.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnnoreka [JOK
peakuuu 16.05.2025  https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAaHOBUTEIN bubmorexa LIOK
20.05.2025  https://m.edsoo.ru/00adb076




Kontpoisbnas padora No4 o teme

bu6mmoreka [IOK

. X

65 «Crpoenne atoma. Xumiieckas ! 20.05.2025  https://m.edsoo.ru/00adb4s86
CBA3bY»

66 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 23.05.2025 | https://m.edsoo.ru/00adb33c
PesepBHsiit ypok. O600ICHHE 1 bubmmoreka [JOK

67 . 1
cucTeMaTu3alus 3HaHui 26.05.2025  https://m.edsoo.ru/00ad9cb2

68 Peseprublit ypok. O6o0IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui 26.05.2025  https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuit 3aK0H.

| IIepnonnueckas cucrema | bubnnorexa [JOK
XAMUYECKUX dieMeHToB /1. U. 04.09.2024 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa HOK

. 05.09.2024 = https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB 11.09.2024  https://m.edsoo.ru/00adb7e2

4 Buisl XuMHu4uecKkoil CBSA3U M THIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpeHue u yriy0neHue 3HaHu 1 1

P i 18.09.2024

OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux 1 bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [IoHsATHE O TOMOTEHHBIX U 1 bubmorexa HOK
P ' 25.09.2024  https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIMIX
[TonsiTHE 0 XMMUYECKOM

8 aBHOBecuH. DaKTOPLI, BIUAIOLINE 1 bubmmorexa LOK
P ’ PEL . 26.09.2024  https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOW PEaKIMU U




M0JIO)KEHUE XUMHUECKOTO
paBHOBECHs

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

9
peakuuu 02.10.2024  https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 nuccoranuu. CHiIbHBIE U clIa0bIe Eubmorexa ITOK
' 03.10.2024 | https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinn Bubmorexa ITOK
P peartt 09.10.2024 = https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 3IIEKTPOIUTUUECKON 10.10.2024  https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa LHOK
ped o 16.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITT
14 ITonstue o ruapoanse cojei bubmorexa LHOK
AP 17.10.2024  hitps://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH 23.10.2024 | https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX bubmorexa LOK
p 24.10.2024 | https://m.edsoo.ru/00addbfa
3a1au»
KonTponbhas padota Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOIIHALINS bubmmorexa LOK
P A HHat. 06.11.2024 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO6m1ast XxapaKTepUCTHUKA TaJOTeHOB. bubnmnorexa [JOK
XUMHUYECKUE CBOMCTBA HA PUMEPE 07.11.2024  https://m.edsoo.ru/00addfe2




XJIopa

XiopoBogopo. ColisiHast KUCIOTAa,

bubmuoreka [JOK

19 €CKHE CBOJ €Hue
HUMFICCIHD CROUCTES, TONYHCHHIC, 13.11.2024  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o Teme
20 «ITomydeHue CoNsTHOM KUCTOTHI bubmorexa OK
e i . ’ 14.11.2024  https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
21 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmmorexa [JOK
PeAIIL, A 20.11.2024  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynnel 21.11.2024  https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUA CEPHI.
3 Haxoxnenue cepbl 1 €€ coeTMHeHUN bu6mmoreka [IOK
B IIpupoJie. XUMHUYECKHUE CBOWCTBA 27.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpoeHue, bubnuoteka [JOK
(dbu3MYecKre U XUMHUYECKHUE CBONCTBRA 28.12.2024  https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 ¢u3nyecKkrue 1 XuMHYECKHe bubmorexa [TOK
. 04.12.2024  https://m.edsoo.ru/00adea28
CBOICTBA, MPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
OCHOBE MIPOMBIIIUIEHHOTO criocoba
26 MIOJIy4EHUS] CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHWMHUYECKOE 3arpsi3sHEHUE 05.12.2024  https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpelibl COETMHEHUSIMH
CephI
27 Beruucnenue MaccoBoil 40JIM BBIXO/1a bubmuorexa [JOK




MPOJIYKTa PEAKIINU 11.12.2024  https://m.edsoo.ru/00adec8a
OO01mmas XxapakTepuCcTHKa SJICMCHTOB

73 VA-rpymisl. A30T, bubnmoreka [JOK
pacrnpocTpaHeHHE B IPUPOJIE, 12.12.2024  https://m.edsoo.ru/00adeea6
¢bu3nyeckre 1 XuMU4YecKre CBOMCTBA
AMMHaK, ero Gpu3n4ecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYCHUE U bubsmotera [IOK

> O 18.12.2024  https://m.edsoo.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilonydyenne aMmmuaka, u3yueHue ero bubmorera [IOK
e  TBYH 19.12.2024  hitps://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA 25.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHUS B KAU€CTBE MUHEPATIbHBIX

32 noOpeHuii. XuMudeckoe bubmorexa HOK
YAOOP ’ . 26.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COCIMHEHHSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u

33 (poc:ll))o pHaH KI/ICJ'I((I))Ta (b(blfl)m(qe)cxne u bubmorexa [JOK

P L 09.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATLHBIX YA0OpEHUH. bubnuorexa [JOK
3arpsi3HEeHUE TPUPOIHON CpEAbI 15.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEHNE B

35 npu zﬂe EHSJie;E;eIIXHMquCKHe bubmorexa HOK

PHPOZE, 16.01.2025  https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxkcuapl yrieposaa, ux GU3NYECKue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 22.01.2025  https://m.edsoo.ru/00adfebe
CBsA3aHHBIE ¢ OKcHuIoM yriaeponaa (IV)
37 VYronbHas KUCIOTa U €€ COTU bubmorexa HOK
23.01.2025 | https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
18 "[lonyueHune yriaekuciioro rasa. bubnnorexa [HJOK
KauecTBenHas peakuus Ha KapOoOHaT- 29.01.2025 = https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasibHBIC TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
P 30.01.2025  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepoia
40 Kpemuuii u ero coeguHeHus bubmorexa HOK
P A 05.02.2025  https://m.edsoo.ru/00ac080a
ITpakTuyeckas padora Ne 5.
41 Pemrenue skciepuMeHTaNbHBIX 3a7a4 bubnnoreka [JOK
1o teMe «BakHelnire HeMeTaulbl U 06.02.2025  https://m.edsoo.ru/00ae0bf2
WX COCIMHEHUS
KonTtponbHas padota Ne3 o reme
42 «BaxxHeume HeMeTaJuIbl U UX bubmorexa HOK
12.02.2025 | https://m.edsoo.ru/00ae0e18
COEJIMHEHHU S
OO6mrast XxapakTeprucTruKa
XUMHUYECKUX HJIEMEHTOB —
43 METaJI0B. MeTaninueckas CBsI3b U bu6mmorexa [IOK
MeTaJUIM4ecKasi KpUcTauindecKas 13.02.2025  https://m.edsoo.ru/00ae103e

pemérka. PU3NYECKUE CBOMCTBA
METaJUIOB




XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMHUYECKHUH DS, bubmorexa [TOK
P . P 19.02.2025 | https://m.edsoo.ru/00ael156
HaMpPsDKCHUH METAIJIOB
OO6mmwme crmocoOb! MOTyIeHUS
MeTtainioB. CiraBel. Berauciienus 1o
45 aBHEHUSIM XHUMHYECKUX PEaKInil Bubmorexa ITOK
P peaiiuH, 20.02.2025  https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 [lonsaTHE 0 KOPPO3UU METAJIIIOB bubmorexa [JOK
pp 26.02.2025 | https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK
47 eJIo € MeTall
[lenotmrie MeTaitbt 27.02.2025  https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kaus 05.03.2025  https://m.edsoo.ru/00ae14b2
49 [Iler04HO3EMENBHBIE METAJUIBI — bubnnoreka [JOK
KJIBIWI U MardHui 06.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxkueiiiine coeqMHEHNS KaIbIIH bubmorexa LHOK
12.03.2025 @ https://m.edsoo.ru/00ael15e8
51 O00011IeHE U CHCTEMATH3aIUsA
3HAHUNA 13.03.2025
57 JKECcTKOCTH BOJIBI M CIIOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHUs 19.03.2025  https://m.edsoo.ru/00ac1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTE BOJBI I METOIEI €6 bubmmorexa LOK
" g g 20.03.2025 | https://m.edsoo.ru/00aclac8
yCTpaHEHUs
54 NS bubnmoreka [JOK
02.04.2025 | https://m.edsoo.ru/00ac1c64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK




TUIPOKCHUIA 03.04.2025 @ https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keieso 09.04.2025 | https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a bubnnoreka [HOK
(I1) u xxene3a (1II) 10.04.2025 | https://m.edsoo.ru/00ae35e6
53 O06001IeHNEe U CHCTEMATH3aLIHS
3HaHUUI 16.04.2025
[IpaxTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33124 bubnuorexa [JOK
mo Teme «BakHelne MeTalIbl U UX 17.04.2025 | https://m.edsoo.ru/00ae3ded
COCAUHCHHMS
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 pearcHTOB JIaH B U30BITKE HIIN bu6mmoreka [IOK
COZEPKUT pUMeECH. Brruncnenus 23.04.2025 = https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJa MIPOIYKTa
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHs
3HaHUH 24.04.2025
KonTponbnas padora Ne4 o teme
62 «BaxkHeume MeTajIbl U X 30.04.2025
COCIUHCHHUS»
63 BemectBa u marepuassl B bubmuorexa [JOK
MOBCEIHEBHOH KU3HU YEIOBEKA 07.05.2025  https://m.edsoo.ru/00ae3£50
64 XHUMHYECKOE 3arps3HEHUE bubnnoreka [JOK
OKPY’KAIOILEN CPE/IbI 14.05.2025  https://m.edsoo.ru/00ae4270
65 Ponb xumum B periennn bubnuorexa [IOK
9KOJIOTUYECKUX TTPOOIeM 15.05.2025  https://m.edsoo.ru/00ae4270




66 PesepBHbIil ypok. O6001IcHIE 1 | bubnunoreka [JOK
cucTeMaTu3alus 3HaHu| 21.05.2025 | https://m.edsoo.ru/00ae0dOa
67 PesepBHelil ypok. O600611eH1E 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH 22.05.2025 | https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O6o0mIeHNE U bubnuoreka [IOK
68 . 1
cucTeMaTu3alus 3HaHu! 22.05.2025 | https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIN YpOBEHb: YUCOHHK; 5S-¢ H3/1aHue, iepepaboTaHHoe,
8 ximacc/ I'abpuensa O.C., Octpoymon U.I'., Cnaakos C.A. AKioHepHOE
obmectBo «M3marenscTBo «IIpocBerieHne

» Xumus, 9 kimace/ I'abpuensa O.C., Octpoymos N.I"., Cnaakos C.A.

AKI_[I/IOHepHOG O6IHGCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Mertoanueckue Marepuainbl o Xumuu 8,9

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff0d210c






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 652185396560566351996131268363309912619724340239
Bnageney Pauesa WpuHa MBeaHoBHa

OeicTevTened C02.12.2025 no 02.12.2026



http://www.tcpdf.org

		2025-12-15T14:16:00+0500




