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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 10 XHMMHHM Ha YpPOBHE OCHOBHOrO o00IIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNpHON MPOTpaMMBbl OCHOBHOTO 0011Iero 00pa3oBaHus, MPEICTABICHHBIX
B OI'OC OOO, a Takke Ha OCHOBe (QenepanbHON paboueil MporpamMmbl



BOCIIUTAHUS U C yYETOM KOHIICTIIIMM MPETOJaBaHUsl Y4eOHOro mpeaMeTa « XUMHUS
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[IporpamMmma mo xumuM Aa€T MpEACTAaBIEHHUE O WENsIX, OOIIell cTpaTteruu
oOy4yeHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT o0s3aTeNbHOE IPEAMETHOE COJIEpKaHHUE,
MpEeAyCMaTPUBAET PACIpPEICICHUE €ro IO KilaccaM U CTPYKTYpPUPOBAHHUE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHUH, ONPENEIAET KOJWYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATEIBHOCTh W3YUYEHHUS] XHUMHUU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipolecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaroluxcsi, OMNpeAeNsieT BO3MOXHOCTH MpeAaMeTa U
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTelIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKXke TPeOOBAHMM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeW U3yYeHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENIbHOM JAESITENbHOCTH OO0YyYarolerocss Mo OCBOEHHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUH CIY>KUT OCHOBOM It (OpMHpOBAHUST MHPOBO33PEHHUS
oOy4Jaromnierocsi, €ro MnpeAcTaBiICHUl O MaTepUaTbHOM E€IUHCTBE MHpPA, BaXKHYIO
posib urpatroT (GopMUPYEMbIE€ XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUd M 00 SBOJIOIMHU BEHIECTB B MPHUPOJIEC, O MYTAX PEUICHUS TI00ATbHBIX
mpo0eM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTHUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyeHnune xumuu:

CIOCOOCTBYET — pealu3alii ~ BO3MOXKHOCTEM  JJii  camMOpa3BUTHUS U
dbopMupOBaHUsI KYJIBTYPhI IMYHOCTHU, €€ 00111el U (PYHKIIMOHATILHON I'PAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi, HABBIKOB HMX CAMOCTOSITEILHOW  Y4eOHOW  JESITeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIICIOBATEIBCKUX YMEHHUN, HEOOXOJUMBIX KaKk B
MOBCETHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH,

3HAKOMHUT CO CHENU(UKON HAaydHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3MJIsiAa HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;



croco0CcTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHbIC HampaBlICHUS B OOYYCHHHM XHMHH OOCCIEUYMBAIOTCS CHETU(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SABJISETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpakK€eHHEeM 0a30BOM HAYKH XMMHH Ha OINpeaeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEero 00pa3oBaHUsI OPHUEHTHUPOBAH Ha
OCBOEHUE OOYYalOIIUMHCS CUCTEMbI MEPBOHAYAIBHBIX MOHSITUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTICIbHBIX 3HAYMMBIX TMOHSTHM
OPraHUYEeCKON XUMHUH.

Crpyktypa coaepskaHus MpOrpamMMbl 10 XUMHUU c(OpPMHUPOBaAHA HA OCHOBE
CHUCTEMHOI0 mnojxona K €€ m3ydeHuro. CoaepKaHHE CKIAIbIBACTCS M3 CHCTEMBI
MIOHATUI 0 XUMHYECKOM AJIEMEHTE 1 BEIIECTBE M CUCTEMBI MOHATUM 0 XMMUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 110 TMPUHIUITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHMI HA OCHOBE TCOPETHUUYECKUX IPECTaBICHUI
pPa3HOIr0 YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHNS;

— Ilepunoanueckoro 3akona /. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— Y4E€HHUSI O CTPOCHHUM aTOMa U XUMHYECKOU CBSI3H;

— TIPEACTaBICHUM 00 JIEKTPOIUTUYECKOW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE JMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOoMy, BBITIOJHSAA (QPYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4aeMbIX BEIIIECTB.

OcBoeHnue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (HDOPMUPOBAHHIO
MIPEACTABICHNS] O XUMHYECKON COCTABIIOIIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HaHUsA B Hayke. M3ydeHHe XHMHUU TPOUCXOAUT C IPUBJICUYCHHUEM
3HAaHWM W3 paHee H3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKaIOMUA MUDPH,
«buomnorus. 5—7 knaccel» u «Du3uKa. / Kiacc.

[Ipu w3ydyeHHMH XWUMHUH TNPOUCXOAUT (HOpMUPOBAHHE 3HAHUN OCHOB
XUMHUUYECKON HAyKW Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOM
JEATEIIBHOCTH 4YEJIOBEKAa W KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4eOHOTO TpeaMeTa COCTOMT B (POPMHUPOBAHUU CHCTEMBl XUMHUUYECKHUX
3HAaHUW — Ba)KHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYMHBIX 000O0IIEHN MHUPOBO33PEHUYECKOTO0 XapakTepa, si3blka HayKH, B



OpUOOLIEHUM K HAy4yHbIM METOJaM T[O3HaHUS MpPU H3YyYEHUU BEUIECTB U
XUMHUYECKUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHHH B Yy4eOHO-TO3HABATEIbHON U Y4eOHO-HCCIEAOBATEIBCKOM
JESITEIbBHOCTH, OCBOCHHHM MpaBWJ 0€30MmacHOro oOpalieHus C BellecCTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HAauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (¢dopMHUpOBaHHE HWHTEIIEKTYaJlbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIHHOMY MPUHSATHIO PEIICHHIA,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs Ha CHCTEeMaTHYEeCKOe MpUOOIEeHUE
oOyyaromuxcss K CaMOCTOSTEIbHOM IM03HABATENbHOM JESATENIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— obecrieueHne yciIoBHil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YUaOIIMMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOMNO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEPCAIbHOE 3HAUCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (opmupoBanue oOmENd (QYHKIMOHAIBHOM M E€CTECTBEHHO-HAYYHOUH
TPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSACHATH H OIICHWBATH SIBJICHHUS
OKpPY’KaIOIlIer0 MHUpa, WCIOJb3Yys 3HAHHUA W OMBIT, MOJTYYCHHBIE TMPU H3YYCHUU
XUMHH, TPUMEHSTh WX MpPU PELIEHUH MpoOJeM B IOBCEAHEBHOW KHU3HU MU
TPYAOBOU JIESITEIBHOCTH;

— ¢QopmupoBanue y o0Oyyarommxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHMMAaHUS [IEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH OKOJIOTHUYECKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JEITEIbHOCTH B LENAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMS OOILEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUis W HAMpPaBICHHOCTH ajJbHEHUIIIEro
oOy4eHUs.

OOmiee uMCIO YacOB, OTBEACHHBIX Ui HW3YYEHHUS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 oOpa3zoBanus, coctapisieT 136 gacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIC XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YETOBEKA. XUMUSA B CUCTEME HAYK.
Tena wm BemiecTtBa. Du3nueckue CBOWCTBA BEHIECTB. ATPETraTHOE COCTOSIHHUE
BemlecTB. [loHsiTHe 0 MeTojax mo3HaHWsSI B XUMHUU. UMCThIE BELIECTBA M CMECH.
CriocoObI pa3faeieHust CMECEH.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U COKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmysna. BajgeHTHOCTh aTOMOB XHUMHUYECKHMX 3JIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHOcuUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBasi 4OJII XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMocCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

du3NYecKre U XUMHUUECKUE SIBICHUSA. XUMHUYECKAs peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHYECKHe ypaBHeHUs. Kiaccuduxanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYJOH, MpaBuiiaMu paboThl B JIabopaToOpuu U
npuéMamMu oOpaieHus: ¢ JabopaTopHbIM 000pPYyIOBaHUEM, U3YUEHUE U OMHUCAHUE
(¢bu3nYecKuXx CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJEHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMS BOJbI) U XUMUYECKHX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMO/JICHCTBUE MeJla C KUCJIOTOM) sIBJICHUM, HAOMIOICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHUIA
memu (1) mpu HarpeBanuu, B3auMoielicTBrE xene3a ¢ pactBopom coiu meau (II),
U3Y4YEHHUE CIOCOOOB pa3JielieHUs] CMECel: C MOMOIbI0 MarHuTa, (UILTPOBAHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeIeHUEe OUYNCTKU MTOBAPEHHOU
CoJIM, HaAOJIOJIGHHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO 33aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJENIEd MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe M HEOPraHNYeCKNX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE
BemecTBO. Haxoxaenue kuciopona B Mpupojae, (GU3NUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. I[Ipumenenue kucnopona. CrocoObl



MOJIYYeHHUs] KUCIopoAa B JIa0OpaToOpuud M MNPOMBIILIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(GUKALINS KHCIOPO/Ia.

TernoBoit 3hdekT XUMHUECKOW peakluh, TEPMOXMMUYECKHE YpPaBHEHUS,
DK30- M JHAOTEPMHUYECKUE pEeaKIuu. TOIUIMBO: yrojlb U METaH. 3arpsA3HCHHE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOS.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopoaa B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiil 00BEM ra30oB. PacuéThl 0 XUMUYECKUM YPAaBHEHHUSIM.

Odusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI
HacepilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BEIIECTBa B pacTBOpE. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpoB B NpupoJ€ U B )KU3HH 4YesioBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUpPOIHbIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcugoB. Dusmdyeckue U XUMUYECKUE
CBOWCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccupukanust ocHOBaHMUM: IIEIOYM MU HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnii. PU3NYECKHE WM XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axkruBHoctm meraimoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenkiarypa coneil. @u3znueckue 1 XMMUYECKUE CBOMCTBa COJIEH.
[Tomydyenue comnen.

['eneTnyeckas CBsI3b MEXKY KJIACCAMU HEOPTaHUUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COAEPKAHUs KHUCIOPOAa B BO3AyXE, MOIYYEHHUE,
coOuWpaHue, pacro3HaBaHWE€ M U3YYCHHUE CBOWCTB KHUCIOpOAa, HabIoIeHne
B3aUMOJECUCTBUS BEIIECTB C KHUCIOPOJAOM U YCJIOBUS BO3HUKHOBEHUS U
MpeKpalleHus TopeHus: (Mokapa), O3HAKOMJIEHHWE ¢ oO0pa3llaMu OKCHJIOB H
OMMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHME, pACIIO3HABAHHE WM H3Yy4YCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MO>XHO HCITOJIb30BAaHUE BUEOMATEPUATIOB), HAOIIOJEHNE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, TIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOICUCTBUE BOJIBI C METAIIAMHU
(HatpyeM W KajabiueM) (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPUAIIOB),



UCCIIEJOBaHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB pPa3lIM4YHBIX KJIACCOB,
HaOJI0/IeHNE U3MEHEHHSI OKPACKUA WHAMKATOPOB B PACTBOPAX KUCIOT M IIEIOYECH,
u3ydyeHue B3aumojeicTBusa okcuga meau (II) ¢ pacTBOpoM CEpHOUM KHCIIOTHI,
KUCJIOT € METAUIaMHU, PEaKIUM HEUTPAIM3ALNM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHECHHME OJHOIO MeTajlla APYI'MM M3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHenmme KiIacChl HEOPraHWYECKHX
COEIMHEHHI.

Ilepuoguvecknii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
yaiementoB JI. U. MenpgeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBple MONBITKM KIACCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (ILEJIOYHbIE U WICJIOYHO3EMENIbHBIE METaIbI,
rajioreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEPHbIE OKCH/IBI
Y TUJIPOKCHUIBL.

Ilepnonnyeckuit 3akoH. [lepuoauyeckas cucrema XUMHYECKUX DJIEMEHTOB /l.
U. MengeneeBa. KoporkomepuonHas W JAJUHHONEpPUOAHAs  (OpPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u Tpynmbl. Ou3nyecKud CMBICH MOPSAIKOBOTO HOMEpPA, HOMEPOB IEpUOAA H
IPYIIIBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB NepBbIX 20 XUMHUYECKHUX BJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKAa XHMHYECKOTO
3JeMEeHTa 10 ero nosoxeHuto B [lepuoanyeckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoamueckoro 3akoHa u [leprnoanueckoit cuCTEMbI XUMUYECKHAX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . M. MenneneeB — yd€HbIl U
I'PaX1aHUH.

Xumunyeckass cBA3b. KoBaneHTHas (mojisipHass M HENOJSIpHAs) CBSI3b.
DJIEKTPOOTPULATEIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHuss.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iponiecchl OKUCIEHUS U BOCCTaHOBIICHUS. OKUCIIUTENNA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAIOB U HEMETAJJIOB, B3aHUMOJCIHCTBHE
TMIPOKCHJA LMHKA C pPacTBOpaMU KHUCIOT W ULIEJOYEH, MPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pPEaKUUN
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnoie céazu



Peanu3zanuss MeXNpeaMETHBIX CBS3€M NMpHU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBJISIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHA: HAyYHbIM (pakT, TMIIOTE3a, TEOPUs,
3aKOH, aHaJM3, CHHTE3, KiIaccuduKamus, TEePUOIUIHOCTh, HAOJIIOIEHUE,
HKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3uka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (PU3WYCCKUE BEITUYHMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, UIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocuntes, npixanue, buocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BemecTBO M XUMHMUYECKAs peaKIus

[Tepuonuueckuii 3akoH. [lepuoauueckas cuctemMa XUMHYECKUX AJIEMEHTOB /.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPHOJOB, Kalaus, KaIbUi U HX
COCMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM 3IJIEMEHTOB B Ilepuomnueckou
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XMMHUUYECKON CBA3U. THUIBI KPUCTAJUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMuuecKux peakifii Mo pa3InyHbIM IpU3HAKaM (110 YUCITY
M COCTAaBy YYacTBYIOUIMX B pPEAKIMM BEIIECTB, MO TEIIOBOMY 3(ddeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpPaTUMOCTH, MO
YYACTHUIO KaTalnu3aTopa). JK30- U SHIAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKHE
YpaBHEHUSI.

[TonsiTie 0 CKOPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatue o xumMmuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMAIONIME HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON  PEAKIIUM. CocraBiieHue  ypaBHEHHI



OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMd C  HCHOJIb30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus PNEKTPONUTHUECKON TUCCOLMALINU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMHuueckoil cBsa3u. Crenenpb qucconuanuu. CUIbHbBIE U CIa0ble STIEKTPOIUTHI.

Peaxiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIINH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€éHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEJACTABICHUH 00 DICKTPOJIUTHYCCKON
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [[OHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJAEISMH KPUCTAJUIMYECKUX PEMETOK HEOPTAaHUYECKUX
BEIIECTB — METAUIOB U HEMETAUIOB (rpaduTa W anMasa), CIO0XKHBIX BEIECTB
(xJopua HaTpHsi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHMUYECKON pEeaKinu
OT BO3JCUCTBUSL PaA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JJICKTPONPOBOTHOCTH
pacTBOpPOB BEIIECTB, MPOLIECCAa AUCCOUMALMUA KHUCIOT, LIEJIOYEd U COJeHn
(BO3MOXXHO  HCMOJB30BaHME BHUJIEO MaTE€pPUAIOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKKM  MPOTEKaHUsS  peakiuid  HOHHOro  OOMEHa
(oOpazoBaHue ocajka, BbIJCICHUE Tra3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUU
(ropeHue, peakiu pas3yIoKeHUs, COCIMHEHUS), PAaClO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOIIBIO KAUECTBCHHBIX pPEaKUWM Ha HMOHbI, pEILICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4.

Hemeta/uibl 4 MX cOeIMHEHUS

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3NUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA Ha MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C MeETaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnisiHass KMCJIOTAa, XUMUYECKHUE CBOMCTBA, IMOJydyeHHUE, NMpumeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M 4eJoBeKa. BaxHeWmme XJIopuabl U UX
HAaXOXJECHHUE B MPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (PU3NUYECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMUYeCKue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3HUYECKUE U
XAMHUYECKUE CBOMCTBA. OKCHUIIBI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas xwmciora, (Qu3nUecKue W XHMHYECKHE CBOMCTBa (0OIIMe Kak
MPEACTaBUTENS KJacca KHUCIOT u crueruduyeckne). XUMHUYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMOMYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCIOThI, KAYECTBEHHAS PEaKLIs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHH B MPHUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIMHEHUSAMH Cepbl (KHCIOTHBIE IOXK[IH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBPAICHHUS.

OOmiasi xapakTepucThka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHA. A30T, paCIpOCTPAHEHHE B MPUPO/IE,
dbusnueckue u xumMuueckue cBoictsa. KpyroBopor azora B npupojae. AMMHAK, €ro
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, NoJlydeHue U npumeHeHue. Coaum aMMOHUS,
uX pU3NYECKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, e mojyuyeHue, (Pu3nueckue M XUMHUECKHe
CBOMcTBa (00IIME Kak MpEACTAaBUTENsl Kiacca KUCIOT M crenuduyueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPAJIbHBIX
ynoopeHuil. XuMH4ECKOe 3arpsi3HEHUE OKPYXKarolle cpeibl COEAMHEHUAMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3JyXa, MOYBBI U BojoémoB). Docdop,
aloTponHele Moaudukanuu (ochopa, (uUMUECKHE M XUMUYECKHUE CBOMCTBA.
Oxcup pochopa (V) u dpochopras kuciora, Gu3nUecKre U XMMHIECKHIE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIECHUSA.  YIUIEpOJ,  aUIOTPOIHBIE
MOAM(DUKALMM, PACOPOCTpaHEHUE B NPUPOAE, (PUINYECKHE U XUMUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCUabl yriepoaa, ux
dbuznyeckue M XUMUYECKUE CBOICTBA, JCHCTBHE Ha JKUBBIE OPraHU3MBI,
[OJlyY€HUE M MPUMEHEHHE. DKOJIOrMYecKHe MpOoOJIEMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza rimo0anpbHOTO TMOTEIJICHUS KIMMaTa, IapHUKOBBIM
ahdekt. YronapHas KuciaoTa U €€ coiu, ux GU3MYecKrue U XMMUYECKUE CBOWCTRA,
noiyyeHue u npumeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH M CEIbCKOM
XO35UCTBE.

[TepBoHavasIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIUIEPHUH, YKCYCHasl KUCIIO0Ta).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, NPUPOAHBIA ra3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUpaX, O€NKax, yrieBoJax — U UX
poid B OKM3HM 4eJioBeKa. MarepualibHOEe €AMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usznueckue W XUMUYECKHE CBOWCTBA, IOJYyYEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOiiue mpeacTaBlieHus 00
okcusie kpemaust (IV) u kpemuueBoi kucinore. CHIMKaThl, UX UCIOJIb30BaHUE B
OBITY, B TIPOMBINJICHHOCTH. Ba)kHeiIme cTpouTeIbHbIE MaTepPHANIbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiempl 06€30macHOrO HMCIOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIUi Ha XJIOPHUA-HUOHBI M HAOJIOeHNE TTPU3HAKOB
WX TIPOTEKAHMs, OIBIThI, OTPAKAIOIIME (PU3NYECKHE M XMMHYECKHE CBOHCTBa
TaJIOTEHOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BUIACOMATEPUATIOB),
O3HAKOMJICHHE C o0pa3naMyd XJOPUIOB (TaJOTCHHUIIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl W €€ COCNMHCHHSIMH  (BO3MOXXHO  HCIIOJIh30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCIOThl, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBlIEHHON CEpPHOM KUCIIOTHI, TPOBE/ICHNE KAaUECTBEHHOM peaKIuu Ha CyJib(ar-
MOH U HaOJIOJICHHE TNpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMU
cBoicTBaMU a30Ta, (ochopa M MX COEAMHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POcHOPHBIX yTOOpEeHUid, OIydeHHE,
coOuWpaHue, pacro3HaBaHME€ U U3YYCHHUE CBOWCTB aMMHUaka, IIPOBEJICHUE
Ka4eCTBEHHBIX pEaKIMii Ha MOH aMMOHMS U (ochaT-uoH U U3yUYECHHUE MPU3HAKOB
UX IIPOTEKAHMsI, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIJIOTHI C MEJBIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YCHUE MoJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpaduta, (QysmiepeHa, O3HaAKOMIIEHHE C
MPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEaKlUil Ha kapOOHAT U
CUJIMKAT-WOHBl W HW3yYCHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CUJIMKAaTHOM NPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMEeTaIUIbl U UX COCIUHEHUS.

MeTa/uibl 1 MX COEIMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJ/VIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmommyeckoi cucreme Xumudeckux asnemeHtoB J[. .
MenpeneeBa u cTtpoeHusi arToMoB. CTpoeHHE MeTa/uioB. MeTtaumyeckas CBsI3b U
METAJJIMYECKas:  KpPUCTAJUIMYEcKass  pemeTka.  DIEKTPOXUMHUUYECKUU  psij
HaIpsHKEHUN MeTauoB. OPU3NYecKre U XUMUYECKHE CBOMCTBA MeTaiioB. Oo1mue
criocoObl ToydeHusi metawioB. [loHsITHE O KOppO3UM METalIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CiuiaBel (CTajib, YYTyH, JIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[llenounsie mMeTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHYECKHX
sanemeHntoB JI. MI. MeHaeneeBa, CTpo€HUE WX aTOMOB, HAXOXKJICHHUE B MPHUPOJE.
dusznyecKkue U XUMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U kKaius). OKCUIbl U



TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IMIEeIOYHBIX METalIOB W HUX
COCIUHCHUH.

[[lenouyno3eMebHbIE METaJIbl MArHuii ©W  KaJblMi: IIOJIOXKCHHE B
[Tepuoauueckon cucreMe xumuueckux aneMmeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJeHHE B npupojie. Guzndeckne u XuMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxueliue COEIUHEHUS Kalblusg (OKCHJA, TUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIIOMUHUN: TI0JI0’)keHUE B [leproandeckoil CucTeMe XUMHUYECKUX DJIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupojie. Pusnyueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA W THAPOKCHIA
aJIFOMUHUSL.

Kenezo: nonoxenue B [leproanueckoi cucTeMe XUMUYECKUX 2JIEMEHTOB /.
. MenpneneeBa, CTpoeHME aroMa, HaxoxJeHue B npupoae. Duszmueckue u
XMMHYECKHE CBOMCTBA keje3a. OKCHIbI, TUAPOKCUIBI U couu xkenes3a (1) u xxenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

XumuyecKkuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpas3laMd METaUIOB M CIUIaBOB, HX (HU3WYSCKUMU
CBOMCTBaMH, H3y4Y€HHWE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCHOJb30BAHUE BHUICOMATEPHATIOB),
HCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOIECCA TOPEHUS KEJIE3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJIb30BAaHHE  BHJICOMATEPHANIOB), TMPHU3HAKOB  IPOTEKAHUS
KaYECTBEHHBIX PEAKIUM HA MOHBI: MarHus, KaJblysl, ATIOMUHUSA, [IMHKA, JKEJe3a
(IT) u xeneza (III), mequ (II), HabnroAeHNE U OMMCAaHUE MPOLECCOB OKPALIUBAHUS
MJJaMEHH MWOHAaMU HaTpusl, Kalus W Kaldblug (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxknenime
METaJUIbl MU UX COCTUHCHUS.

XuMHUS M OKPYKAKOIIAs cpeaa

BemectBa m marepuanbl B NMOBCEIHEBHOW JKM3HW 4YeJIOBEKa. bezomacHoe
HCIIOJIb30BaHNE BEIIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momors mpu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaroliehd cpeinl (MpeaenabHasi JOoMmyCcTUMast
KOHIIeHTpalus BemecTB, nanee — [1JIK). Poab xuMun B pemieHr 3K0JI0THYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

u3y4eHHue oOpasIloOB MaTepuajioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuarbl).

Mesxwcnpeomemmnvie ceasu



Peanm3amusi MeXIpeIMeTHBIX CBs3€H NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYILECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHU, SBJSIOUINXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAy4dHbIH (akT, TUMoTe3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCu(UKaMs, TMEePUOAUYHOCTh, HAOIIO/ICHUE,
OKCIIEPUMEHT, MOJICIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, IapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszuka: Marepusi, aTroM, OJEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKJIHJI,
U30TOIbI, PagMOAaKTUBHOCTh, MOJIEKYNA, SJICKTPUUYECKUN 3apsl, TPOBOJHHKH,
MOJYTIPOBOJTHUKY,  JUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMUECKAs
pemérka, CruiaBbl, (pU3MUECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbIE
y10OpeHusi, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpanbl, TOpPHBIE IOPOABI,
10JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUsl JOCTUTalOTCsl B Xo0/€ OOy4YeHHS XMMHUMU B €IUHCTBE Y4YeOHOU U
BOCHIUTATEIILHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULIUOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMU II€EHHOCTSIMH, NPUHATHIMU B
oOIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TIpoIlleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOACTBOBAaTbCS CUCTEMOW TO3UTUBHBIX [EHHOCTHBIX OpHUEHTAUUU U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCIIMTAHUS

LIECHHOCTHOI'0 OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHWs 3HAYEHUs XUMHUYECKOW HAayKd B JKU3HU
COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEPHOM HMHQOpMaIruenn o
MEPEIOBBIX JIOCTHXKECHUAX M OTKPBITUAX MHUPOBOM W OTECYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

IIPEACTABJICHUS] O COLUMAIBHBIX HOPMAaxX U IIpaBWIaX MEXINYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATEIbCKOW, TBOPYECKOM W JOpPYruxX  BUJaX
NeSATEeIbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOM MEATEIbHOCTH TPH
BBITIOJIHGHUU YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBIIOJIHEHUH XUMHYECKHX
AKCTIEPUMEHTOB, CO3aHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
YW B3aMMOIIOMOIIM B IIpollecC€ OTOM y4eOHOM JAESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IIOBEJCHHE M IIOCTYIIKA CBOMX TOBAPHUILEH C IMO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHNSA:

MHPOBO33PEHYECKUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTABJISIOIINE
OCHOBY I TIOHMMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TpeACTaBlIeHUs] 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU 10
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHUS HAOJIOMaeMBIX IPOIECCOB M SBIICHHM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCJIIE
HaBBIKOB CAMOCTOSITEIbHOM pabOoThl ¢ Yy4Y€OHBIMM TEKCTaMH, CIPaABOYHOMU



JUTEPaTypOr, JOCTYIIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAITMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYyYCHHI0O M TO3HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEJA0BaTEIbCKOU
NEeATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICEHHOCTH W YPOBHSA OOydYCHHUS B
JIaJIbHEHIIIEM;

4) dpopmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICICTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYpeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30IacHOCTH IpU  OOpallleHHH ¢
XUMUYECKHMH BEIIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) Tpy10BOT0 BOCIIMTAHMSI:

HWHTEpEC K MPAKTHICCKOMY M3YUYCHHIO MPOPECCUil U TPyaa pa3IMIHOTO POJa,
yBaXEHUE K TPyAy MU pe3yibTaTaM TPYIOBOW NESITEIHHOCTH, B TOM YHCJIEC Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUW 110 XHWMHH, OCO3HAHHBIA BBIOOP
WHJUBUAYAJIbHOU TPACKTOPUHU MPOJIOIKEHUS 00pa30BaHUs ¢ YIETOM JIMUHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTHEITHONW TPO()ECCHOHATLHON MeATEILHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B TIPO(HECCHOHATILHOM CpeIe;

6) IKOJIOrHYECKOro BOCIIHTAHUSI:

DKOJIOTHYECKH IIeJIECOO0pa3HOe OTHOIICHHUE K MPHUPOJIE KaK HCTOYHHKY
KU3HHM Ha 3eMJie, OCHOBE €€ CYIICCTBOBAHUS, TOHUMAHUE IIEHHOCTH 3J0POBOTO H
O6e3omacHoro obOpa3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYIECKOMY M TICUXHMYECKOMY 3I0pPOBBIO, OCO3HAHHWE IIEHHOCTH COOJIFOACHUS
npaBuiI 0€30MMaCHOTO MOBEICHUS MPU PabOTe C BEIIECTBAMH, a TAK)KE B CUTYaITUsX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTFOJICH;

CIIOCOOHOCTH TMPHUMEHSTHh 3HAHUS, MOJyYacMbIe MPU U3YUCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEW NPUPOIHON CPENOU, AJIsI OBBILICHUS
YPOBHSI ~ DKOJIOTHYECKON  KYJIBTYPBI, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJIOB XHMUHU,
HKOJIOTUYECKOTO MBITIICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpenMETHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS  OOIIEHAYYHBIC TOHATHA (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIe
UCITOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYEOHBIX IMPEAMETaxX W ITO3BOJISIOT Ha
OCHOBE 3HAHWH W3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOW KapTHHE MUpA, U YHUBEpCaJIbHbIE yueOHbIC JEHCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOphIE OOeCTeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUJITAHUPOBAHHUIO W OCYIIECTBICHHUIO Y4EOHOM
JIeSITEIIbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

YMEHMSI HCIOJb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX TMOHATUM (BBIACIATH UX XapaKTEPHBIC
MPU3HAKKU, YCTaHABIIMBATh B3aUMOCBSI3b C APYTUMHU MOHSATHUSIMHU), HCIOJIb30BATh
TOHATHS 1711 OOBSICHEHUS OTJCIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS H
KpUTEpUH JJIsl KIACCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHii,
yCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBCKTAMHU H3yUCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHIYKTUBHBIC, ACAYKTUBHBIC, TI0 aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKIFOUCHUS

YMEHHE TPUMEHSATh B TMPOLECCE IMO3HAHUSA TOHATUS (MPEIMETHBIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIB3yEMbIE B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHIEMbIE B XUMUM MOJICIIbHBIC TTPECTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJI 2JIEMEHTa), XuUMH4eckas (opMyna M ypaBHEHHE
XUMHUUYECKON peakii — NP PelIeHUH y4eOHO-IM03HABATENIbHBIX 3a/1a4, C YUYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKKA M3y4aeMbIX OOBEKTOB — XUMHUECKHX BEIIECTB U XMMUUYSCKUX PEaKIIHM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJIICTBEHHBIC CBS3H M
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3oBble uccienoBarejibCKue AeCTBUA.

YMEHHME MCIIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE HMHCTPYMEHTa
MO3HAHUSA, a TaKXKEe B KayeCTBE OCHOBBI A (OPMHUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOpPETEHUE OMbITa MO TUJIAHUPOBAHUIO, OpPraHU3AlMd U MPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTar, (opMyIUpoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHMS, COCTABIATh OTYET
O MPOJIeTTaHHOM padoTe.

Pab6ora ¢ ungopmanmei:

yMEHUE BBIOWpATh, aAHAIM3UPOBATh M WMHTEPIPETHUPOBATH WH(MOpMAIUIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, MTOTyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHHs, CIPaBOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTHUYECKH OICHUBATh MPOTHUBOPECUYMUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh PA3IMYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpPE
UHGOpPMAIlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOMUMBIX JUIS BBIMOJTHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a]1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacTd UCHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpOH aKTMBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpATh ONTUMANIbHYIO (pOpMY IpecTaBiIeHUs] HH(OpMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOXHBIMH CXE€MaMH, JUarpaMMaMH,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHHE UCIOJb30BaTh M AaHAJIU3UPOBATh B Ipolecce Yy4yeOHOH u
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHME OKPYKAIOIIEW INPUPOIHON
CpEIpBl.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe AeiiCTBUS:

YMEHHS 3a/laBaTh BOMPOCHl (B xoje auaniora W (Wiau) AUCKYCCHUM) IO
CylmiecTBy  oOcyxmaemMol  TeMbl, (OPMYIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUS  NPEICTaBIATh  IOJYYEHHBIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
JEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEPUMEHTa (Ja0OpaTOPHOTO ONBITA,
nabopaTopHOi pabOThI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIKMX MPoOJeM Ha OCHOBE yu€Ta OOUIMX WHTEPECOB U COIJIaCOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPJIUHALIUS
COBMECTHBIX JEHCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEC 1CCTBUS:

YMEHUE CaMOCTOSITEIbBHO ONpENeNsiTh LETu AeSTENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3GEeKTUBHBIE CIOCOObI PEIICHUs YUYEOHBIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aNTOPUTM JEUCTBUM NIPU BBINOJHEHUU 3aJaHUM C Y4YETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO PE3yJIbTaTa 3asBICHHOW LIE€JH, YMEHUE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUM 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pPE3yJNbTATOB IO OCBOEHHUIO 00S3aTENLHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOH paboyeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYalOUIMMHUCA HAyYHbIE 3HAHMS, YMEHUS U CIOCOOBI



NeucTBul, crneruduueckue ISl MpeaMeTHOM oOjactu  «XuMHUs», BU/IBI
JNESATEIbHOCTH 1O  TOJYYEHHWI0 HOBOTO  3HAHMWS, €ro  HMHTEPIPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHiy oOyueHus B 8 kiacce npeaMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PaCKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX IOHATHI: aToOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpOIHAst M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMHUYECKasl peakius, Kiaccuukanus peakuuid: peakiuu
COCAMHEHUSA, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEAKINU
0OM€Ha, AK30- U 3HJIOTEPMHUECKHE PEAKIIMH, TEII0OBOU 3P (DEKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIN CIIOM aromMa, aroMHas OpOUTalb, PaJNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA U HEMOJSpHAs KOBAJICHTHAs CBSA3b,
VWOHHAs CBS3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBasl JIOJs BELIESCTBA
(mpolLieHTHAasi KOHIICHTpAaIus1) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TIOHATUHA W
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e ICTI0JIb30BaTh XUMUUYECKYI0 CUMBOJIUKY ISl COCTaBJIeHUsT (hOpMYJT BEIIESCTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTMIPE/ICNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIMHECHMSIX,
CTENCHb  OKWUCJICHHS  DJIEMEHTOB B  OMHApPHBIX  COCAUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAWHEHUHN 10
dbopmynam, BHJ XUMHUYECKOHW CBsI3M (KOBAJICHTHAass W WOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn Ilepuomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DAJIEMEHTOB OT MX ToJyiokeHusi B llepumoanueckoit cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

¢ ONUCHIBATh W XapakTepu3oBaTh TabauuHyro Gopmy Ilepuogmdeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUECHHS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckas cucreMa XuMU4Yeckux odnmemeHtoB J[. .
MeHnieneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0liee Yuciio 3JIEKTPOHOB
Y PACIPEIEICHUE X N0 SJEKTPOHHBIM CIIOSIM);

e KJIACCU(UIIUPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHE BEIlEeCTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XHWMHYECKHE CBOMCTBAa BEIIECTB
pa3IMUHBIX KJIACCOB, MOATBEPK/Iasi OMMCAHUE TPUMEPAMU MOJICKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKHX MPEBpAlICHUA B
pa3IMYHBIX YCIOBHSIX;

¢ BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (opMmyse COeqUuHEHMs,
MaccoBYIO JIOJII0 BEIIECTBA B PacTBOpE, MPOBOAUTH pPacdy€Tbl IO
YPaBHEHHUIO XUMHUECKON peaKInu;

o IPUMEHSITH OCHOBHBIC OTIEPAIlUN MBICIUTEIHLHOU NEATEIHHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHCTeMaTHU3allio, KiacCHu(pHUKAIUIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€H — ISl M3y4YEHUs CBOICTB
BEIIECTB M XHWMHUYECKHUX PpEaKIUW, eCTECTBEHHO-HAyYHBIE METOJbI
NO3HAHUA — HAONIOZCHUE, W3MEpPEHUE, MOJICTUPOBAHHUE, IKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN );

e CJIEI0BATh MpaBUJIaM IOJIb30BaHUSI XUMUUECKON TOCYI0H U J1a00paTOpHBIM
o0opyZoBaHMEM, a Tak)Ke IMpaBujaM oOpalieHusi C BeleCTBAMH B
COOTBETCTBHM C HWHCTPYKUHUSAMH IO BBINIOJHEHUIO J1ab0paTOPHBIX
XUMUYECKUX ONBITOB IO TOJYYEHHI0O U COOMPaHUIO0 Ta3000pa3HBIX
BEUIECTB (BOJOpPOJAa U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM J0JIEM PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U IPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI MO0 pAaCIO3HABAaHUIO PACTBOPOB
HIeJI0Yel U KHUCJIOT C MOMOUIbI0 MHIAMKATOPOB (JaKkMyc, (eHosipranenH,
METWJIOPaHX U APYTHE).

K xoniy oOydeHus B 9 kjacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

e PaCKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHX TOHATHUH: XUMHYECKHMA
AJIIEMEHT, aTOM, MOJIeKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENLHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKIus, XUMUIEeCKasi CBA3b, TETIOBOU dPeKT
peakuuu, MOJb, MOJSIPHBI  O00BEM,  pacTBOp,  DJICKTPOJMTHI,
HERJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAsE UCCOLMALIMSA, PEAKUUU HOHHOTO
oOMEHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKLUU,
OKHCIIUTENIb,  BOCCTAHOBHUTEIb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIJIOTPONusA, aM(QOTEPHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJUInYecKasi), KpHUCTAIUIMYEeCKas penieTka, KOppo3usl METalIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
koHueHtpanus [IJIK BemiecTna;

e WIUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TIOHSATUHA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

¢ MICIIOJIB30BAaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBJICHUs (POPMYIT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

e ONIPEJETATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o (dopmyiaM, BUA XUMHUYECKOU
CBA3M (KOBAJECHTHAs, HOHHAsA, METAJUIMYECKasi) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsii MOHA M0 XMMUYECKOM (opMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpAaX HEOPTraHUYECKUX COECAMHEHUMN, THUIl KPUCTAIITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

epackpbeiBaTh cMmbica [lepmogmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUChIBaTh U XapaKTEPU30BaTh
Tabnuunyto (opmy Ileproandeckoil cUCTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHUS «TJlaBHAs mnoArpynna (A-rpymmna)» U «1mo0odHas
noarpynmna (b-rpymnma)», manbie u OoNbIIME TMEPUOABI, COOTHOCUTH
0003HayYeHUs, KOTOpbIE HMEIOTCI B MEPUOAMYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUUYECKUX
JIEMEHTOB (COCTaB M 3apsij sApa, o0OIIee 4YUCIO DIEKTPOHOB U
pacmpesienieHue UX 10 DJIGKTPOHHBIM  CJIOAM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUW B
npezenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS MX
aTOMOB;

e KJIACCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWUYECKHE BEIECTBA,
XUMHUYECKHE peakiuuu (10 YMCIy U COCTaBy YYACTBYIOUIUX B PEAKIUU
BEIIECTB, MO TEIUVIOBOMY 3(PQEKTy, MO0 W3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIME W CHEUU(PUUSCKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

* COCTABJIATh YPABHEHUS AJIEKTPOJUTUUECKON JUCCOLMALIMMI KUCIIOT, IIEN0Yen
U COJIEH, TIOJIHBIE U COKpAIEHHBIE YPaBHEHUS PEAKIIMi HOHHOTO OOMEHa,



YPaBHEHHUsl peakUui, MOATBEPKIAIOUIMX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEX/Iy BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

e PacCKpbIBaTh  CYLUIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUIA
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajaHca ITUX PEAKIUil;

* IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAaHUS XUMHYECKHX TMPEBPAIlCHUN B PpPa3IUYHbBIX
YCIOBHSIX;

* BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIEMEHTa MO0 (opMyse COECIUHEHMUS,
MacCOBYIO JIOJII0 BEIIECTBA B PacTBOpE, MPOBOAUTH pPacyEThl IO
YPaBHEHHUIO XUMHUECKOHN peaKInu;

* COOJIIO/IaTh MIPAaBUJIA MOJIB30BAHUS XUMUYECKOM MOCy0i U 1a00paTOpHBIM
o0oOpyliOBaHHEM, a TakKe INpaBwia oOpallleHuss C BEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKLUHSMU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX ONBITOB IO TOJYYEHHI0O WU COOMpaHUIO Tra3000pa3HbIX
BEIIECTB (aMMHAKa U YTJIEKHCIIOTO rasa);

* IPOBOJUTH PEAKINH, MOATBEPKIAIOIINE KAUYECTBEHHBIN COCTAaB Pa3IMYHBIX
BELIECTB: pACMO3HaBaTh OIBITHBIM IMYTEM XJIOpHUA-, OpOMHI-, HOIUI-,
kapOonart-, (ocdar-, cunukar-, cyinbdar-, THIPOKCUA-UOHBI, KATUOHBI
AMMOHHUS M HMOHBI HM3YyYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB;

e IPUMEHATh OCHOBHBIE ONEpPAllUN MBICIUTEILHON NEATEIbHOCTH — aHAJIU3 U
CHHTE3, CpaBHEHHE, O0O0OOIEeHHEe, CHUCTEMATH3allMi0, BBISBJICHUC
MPUYUHHO-CIEICTBEHHBIX CBS3€M — JI W3YYCHHs] CBOWCTB BEIIECTB H
XUMHYECKUX PEaKIMil, eCTeCTBEHHO-HAYYHbIE METOJbl TO3HAHUA —
HaOJI0IeHUEe, MU3MEpPEHHEe, MOJEIUPOBAHUE, HKCIEPUMEHT (peasibHbIi U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acos
Ne HaumeHnoBaHue pa3aeioB U DuekTponHbIe (11U pPOBHIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TOHATHS
Xumusa — BakHasg 00J1aCThb

11 ©CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK

' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c

yeJI0BeKa

12 BeriectBa 1 XuMH4YeCKHe 15 1 bubmnoreka LIOK

' peakiuu https://m.edsoo.ru/7f41837c
13 BeiliectBa 1 XuMHUYeCKHE 15 1 bubmnoreka LIOK

' peaKIuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 35

Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
21 Boznyx. Kucnopon. [lonsitue 5 bubnnorexa [IOK

' 00 okcnaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kuciaorax 8 1 bu6mmoreka [IOK

' U COJISIX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJ1acChI 1 1 1 bubmuoteka [IOK

' HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837c

Hroro mo pasnery 30
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Pa3nen 3. [lepuoauyecknii 3axoH u [lepuoanyeckasi cucrema xumuueckux 3j1eMeHToB [[. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peaknumn

[Tepuoauueckuii 3aK0H U
31 [Tepuonnueckas cucrtema 7 Bu6moreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMHu4ecKas CBA3b. BuGmorexa LOK
32 OxucamTebHo- 8 L https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC pCAKIIUN
bubmnoreka LIOK
Hroro mo pasnery 15 https://m.edsoo0.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBTIIO 83 5
I[TPOI'PAMME
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne i/ P Kontpoanueie | IIpakTtuyeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpeHME U yriTyOJICHHE 3HAHUIT 5 1 bubnnorexa [IOK
' OCHOBHBIX pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasznea 2. Hemera/iinl 41 UX COeIUHEHUSH
21 OO6m1ast XapaKTEPUCTUKA XUMUYECKUX 4 1 bubnuoteka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PyTHIE. £-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11as XxapakTepUCTUKa XUMUYECKUX
2.3 as1eMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 bromorexa LIOK
' PYTHEL ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01mmas XxapakTeprCTHKA XUMHYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 brbmmorexa [OK
' Ny PYHHEL- pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pasnery 25
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Paznen 3. MeTaJJIbI M BX COeIMHEHUS

. bubmuorexa [JOK
31 Obmpe cBOHCTEa METAIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxknerinme MeTauIbl ¥ UX COCIMHCHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nes 4. Xumus u okpyskamas cpeaa
4.1 BelecTBa 1 Mmatepuaibl B )KU3HHU YEJIOBEKA 3 bubmmorexa [IOK
' - P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
Pe3epBHOC Bpemst 3 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
INOYPOYHOE INTAHUPOBAHHUE
8 KUIIACC
KosunyecTBOo 4acoB DJIeKTPOHHbIE
Ne [ara nupposbie
Tema ypoka Kourpouabnbie | IlpakTuyeckue
n/n Bcero U3yYeHUS o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Posib XuMuu B KU3HU 1 bu6mmoteka I[IOK
yeJioBeKa. Teia u BellecTna 07.09.2024 | https://m.edsoo.ru/ff0d210c
9 [TonsiTHE O METOAAX TTO3HAHUS B 1 bubnuorexa [IOK
XUMHUH 07.09.2024 | https://m.edsoo.ru/ff0d227e
3 ITpakTryeckas padora Ne 1 «I[IpaBuna 1 1 bubmuoteka [LIOK
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paboThI B 1a00paTOPHH U IPUEMBI 14.09.2024 | https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1a00paTopHbIM
000py0oBaHUEM»

4 UYuctele BeniecTBa U cMecu. CiocoObl bubmmoreka [IOK
paszaeneHus cMecen 14.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2

5 «Paznenenue cmeceli (Ha mpumepe bubmmorexa [IOK

| \Ha TIDHMED 21.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBApPEHHOW COJIN)»
6 ATOMBI U MOJICKYJIBI bubmmorexa [IOK
Y 21.09.2024 | https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE JIEMEHTHI. 3HaKU bubnnorexa [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB 28.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocThlie U ClIOKHBIC BELIECTBA bubmmorexa [IOK

P B 28.09.2024 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa HOK

YIPIPHOS YA 05.10.2024 | https://m.edso0.ru/ff0d2d50
3aKO0H IMOCTOSIHCTBA COCTaBa BEIICCTB.

10 Xumnueckas ¢popmyna. BaneHTHOCTH bubmorexa HOK

' 05.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB

1 OTHOcHTENIbHAS aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTeNnbHASI MOJIEKYJIIpHAs Macca 12.10.2024 | https://m.edsoo.ru/ff0d323c

12 MaccoBasi 10J1s1 XUMHUYECKOTO bu6mmotexka I[IOK
3JIeMEHTa B COCIMHEHHUH 12.10.2024 | https://m.edsoo.ru/ff0d350c

13 KomnuectBo BemniectBa. Mob. bu6nmorexa [IOK
MomnsipHast macca 19.10.2024 | https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUYECKHUE SIBICHUS. but6mmoreka [JOK
XuMu4deckasi peaxius 19.10.2024 | https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky 1 ycinoBUs NpOTEKaHUS bu6mmoreka [IOK
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XMMHUYECKUX PEaKIuii 26.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHS MaCChl BEIIECTB. bubnuorexa [IOK
XUMHUYECKUE YpPaBHEHUS 26.10.2024 | https://m.edsoo.ru/ff0d3b88
BruruncieHusa KOIM4ecTBa, MacChl
17 BEIIECTBA 10 YPaBHECHUSIM XUMUYCCKUX bubnmorexa [JOK
HECTBATIO YP 09.11.2024 |  https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukanus XuMUIECKHX peaKIiui
18 (coenrHEHMUSI, PA3TOKECHHUS bubmmorexa [IOK
A P : 09.11.2024 |  https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHiuknoneauct. O0o0menme u bubnmnorexa [IOK
' . 16.11.2024 | https://m.edsoo.ru/ff0d40c4
CHCTEMATH3alHs 3HAHWI
20 KonTponbnas padota Nel o teme bubnnoreka [IOK
«BeriecTBa 1 XMMHUYECKUE PEAKIIUI) 16.11.2024 | https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocraB
21 BO3 nya Kucnopon — snemMeHT 1 buGnnorexa LIOK
Ayxa. PO 23.11.2024 | https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckue 1 XUMHUECKHE CBOMCTBA
22 KHUCJIOpo/ia (peakiuyu OKUCICHUS bubmorexa LHOK
P p ’ 23.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumax
Croco05bI MOJIydeHHsT KUCIOPOJa B
23 jabopaTopuu Izq g OMBIHIJ'IeHiOZéTI/I Bubmorexa IIOK
patop P ’ 30.11.2024 | https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoit 3ppext xummueckoi
24 peaxkuuu, MoHsATUE O bubmuorexa [LIOK
TEPMOXUMHUYECKOM YpaBHEHUH, IK30- U 30.11.2024 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIHSIX
25 ToruuBo (HedThb, yronb U MeTaH). bubmuoteka [LIOK
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3arpsi3HEHHE BO3/IyXa, CIOCOOBI €ro 07.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALICHUS
[IpakTrueckas padora Ne 3 o Teme
26 «ITomyuenne u coOupanue KMUCIopoaa bubmorexa HOK
i 1P posa, 07.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u npocroe bu6mmoteka LIOK
BelecTBo. Haxoxaenue B mpupojie 14.12.2024 | https://m.edsoo.ru/ff0d4dd0
08 DOU3NYECKUEe U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojaopoja. [Ipumenenune Boopoa 14.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KHCIOTaX U COJISIX bubmorexa [IOK
21.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI moTy4eHus BOI0poaa B bubnnoreka [IOK
nabopaTopun 21.12.2024 | https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
31 «I[Tomyuyenue u coOupanue BOgOpoOIa bubmorexa HOK
_ up AopoAa, 28.12.2024 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MounsipHbiii 00bEM ra3zoB. 3aKOH bubnnorexa [IOK
ABorazapo 28.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienust 00b€Ma, KOJIMUECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK
. R Y 11.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA I 00bEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHEHUIO PEAaKIMH Ha OCHOBE 3aKOHA bubmorexa [IOK
P R peatt . 11.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH T'a30B
35 du3nYecKre U XUMUICCKHIE CBOMCTBA bubmuorexa [IOK
BOJBI 18.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TorsiTie 06 bubnuoteka [IOK
MHMKATOPax 18.01.2025 | https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Boz[a KaK paCTBOPHUTECIIb. HaCBIHIeHHLIG

bu6mmoteka [IOK

37 11 HEHACHITICHHEIE PACTROPHL. 25.01.2025 | https://m.edso0.ru/ffod5h40
MaccoBast 107151 BEIIIECTBA B PacTBOpPE
[TpakTrueckas padora Ne 5 o teme
38 «IIpuroroBiieHre pacTBOPOB C bubnnoreka [IOK
onpeeaEHHON MacCcoOBOM AoJei 25.01.2025 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
39 KonTponbnas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bomopon. Bomay» 01.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxcunel: cocTaB, KJIacCH(PUKaIuS, bu6nmmorexka LIOK
HOMEHKJIaTypa 01.02.2025 | https://m.edsoo.ru/ff0d664e
[TonydeHue 1 XuMHUYECKHE CBOWMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa HOK
’ P 08.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KilacCU(DUKAITA, bubnuorexa [JOK
HOMEHKJIaTypa 08.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne n XuMU4ECKHE CBOWCTBA bubmuorexa [LIOK
OCHOBaHMH 15.02.2025 | https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, knaccudukanms, bu6mmoteka I[IOK
HOMEHKJIaTypa 15.02.2025 | https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XxuMu4eckue CBOMCTBa bubmuorexa [LIOK
KHUCJIOT 22.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéBII) nz(()n )eHI/I}I XI/IMI/I‘Iey(I:)KI/Ie bubmmorexa [IOK
y YHACHIEL 22.02.2025 |  https://m.edsoo.ru/00ad9474
CBOMCTBa
I1 6ota Ne 6. P
e
P 8 01.03.2025 | https://m.edsoo.ru/00ad9b7c

«OCHOBHBIE KJI1aCCHI HCOPraHNYCCKUX
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COEIMHEHUN

48 ['enernueckas cBA3b MEXY KilacCaMu bubmmoreka [IOK
HEOPraHUYECKUX COCAMHEHUI 01.03.2025 | https://m.edsoo.ru/00ad9a50
49 O060011IeHNEe U CHCTeMaTH3aLHs bubnuoreka [JOK
3HaHUH 08.03.2025 | https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme
50 "OCHOBHBIE KJIaCChl HCOPTaHUYECKUX bubmmorexa [IOK
o P 08.03.2025 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
IIepBoie o acc a
I I BuGnuorera LIOK
' 15.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepunoanueckuii 3aKOH U
59 I bu6nmoreka [IOK
CPHOIHECKAA CHCTEMA XHMHIHCECKHIX 15.03.2025 | https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 [lepuoabl, rpymIbl, MOATPYIIIEI bubamorexa HOK
PHOIBL TPYIIIEL HOMPYH 05.04.2025 | https://m.edsoo.ru/00ada52c
54 Crtpoenue aromoB. CocTaB aTOMHBIX bubmuoreka [JOK
anep. M3oromsl 05.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [lepuoagnueckoit bubmorexa [TOK
pron 12.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. Meneneena
XapakTeprucTuKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJ0KEHUIO B bubmuoreka [JOK
[lepuonnueckoii cucreme /1. U. 12.04.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3Hauenue [lepuoanueckoro 3akoHa
57 JIsl pa3BUTUS HaYKH U npakTuku. J{. 1 bubmmorexa LIOK
AT pas K P R 19.04.2025 | https://m.edsoo.ru/00ada96e

MeHeneeB — y4€HbIU, IEAATOT U
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IpaXXJIaHUH

58 DJIEKTPOOTPHULIATEIILHOCTH ATOMOB 1 bubmmoreka [IOK
XHMHYECKUX AJICMEHTOB 19.04.2025 | https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
> HoHast XuMieckast ceash 1 26.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMuyeckas 1 bubmmoreka [IOK
CBSI3b 26.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisipHasi XuMHUYECKas 1 bubmmoreka [IOK
CBSI3b 03.05.2025 | https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CTenens okucIeHiA 1 03.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCIIATEITbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu 10.05.2025 | https://m.edsoo.ru/00adb076
64 OKucIUTeIN U BOCCTAHOBUTEIIN 1 bubmorexa HOK
10.05.2025 | https://m.edsoo.ru/00adb076
K 6ota Ne4
8 | (Crpocumearova. Xinmscoan ! BuGanoexa LIOK
POCHHE aToMa. e 17.05.2025 | https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHblit ypok. O60011eHNE 1 1 bubnnorexa [IOK
cucTeMaTu3alys 3HaHui 17.05.2025 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE 1 1 bubmuorexa [LIOK
CHUCTEMATHU3aIN 3HAHUHN 24.05.2025 | https://m.edsoo.ru/00ad9cb?2
68 PezepHblil ypok. O60011eHIE U 1 bu6mmoteka [LIOK
CHCTEMAaTH3alus 3HaHUH 24.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne [ara uudposbie
Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/n Bcero U3yYeHUs oOpa3zoBarTe/ibHbIE
padoThI padoThI
pecypcbl
[lepuoauueckuii 3aK0H.

1 Ilepuoauueckas cuctema 1 bubnnoreka [IOK
XUMUYeCKux 3emenToB 1. 1. 07.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHYECKHX DJIEMEHTOB 1 Bubmorexa ITOK

.. 07.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Kiaccudukanus 1 HOMEHKIaTypa 1 bubnnoreka [IOK
HEOPTraHWYECKUX BEIIECTB 14.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunapl XuMU4YeCKOH CBSI3U U THITBI 1 bubnnorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 14.09.2024 | https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

i 1 1

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 91.09.2024
OCHOBHBIX pa3JieoB Kypca 8 kiiaccay

6 Knaccudukanms xuMmudecknx 1 bubnnoreka [IOK
peaKIuii o pa3aTuYHBIM MTPU3HAKAM 21.09.2024 | https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOUN

7 eaxkiuu. [ToHATHE O TOMOT€HHBIX U 1 bubnnorexa [JOK
P ] 28.09.2024 | https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKITHIX
ITousiTHE O XMMHUYECKOM

8 aBHOBecun. DaKTOPLI, BIUSIONINE 1 bubmmorexa [JOK
P ' PEL B 28.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTH XUMHYIECKOM pC€aKkuuu u
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IMOJIOKCHHUEC XUMHUYCCKOI'O
PaBHOBECHA

OKHCINTEIFHO-BOCCTAHOBUTEIHHBIC

bubnnorexa [IOK

9
peakuuu 05.10.2024 | https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKOU
10 mucconuanuu. CHWILHBIE U Cl1a0ble Bubmoreia IOK
' 05.10.2024 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounrle ypaBHEeHUS peaKIun Bubmaorexa ITOK
P peaxtt 12.10.2024 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPECTABICHUI bubnnoreka [IOK
00 AIIEKTPOIUTUIECKON 12.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLIAAIINHT
XUMHUYECKHE CBOVICTBA COJIEH B
13 CBeTe IpeAcTaBiIeHUil 00 buGnnorexa [IOK
pedt . 19.10.2024 | https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUUECKON TMCCOLUALIAN
14 TTousTie o ruaponnse conen bubmorexa LHOK
P 19.10.2024 |  https://m.eds00.ru/00add9d4
15 O0o00mIeHrEe ¥ CHCTeMaTH3aITUs bubnuorexa [JOK
3HAHUH 26.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pertrenne >xcnepuMeHTAIbHBIX bubnmorexa [IOK
p 26.10.2024 | https://m.edsoo.ru/00addbfa
3amau»
Konrtponbnas padora Ne2 no teme
17 «IIIEKTPOIUTUYECKAS TUCCOIHAIINS Bubmorexa IIOK
P A LTI 09.11.2024 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMU B PACTBOPAX»
18 OO0mas xapaKTepPUCTHKA FAJIOTEHOB. bubnuoteka [IOK
XvMHYeCcKHe CBOWCTBA Ha MpUMeEpe 09.11.2024 | https://m.edsoo.ru/00addfe2
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xJiopa

XnopoBogopon. ConsiHast KUCIOTa,

19 XUMHYECKHE CBOWCTBA, MOJIyUYeHUE bubmmorexa LIOK
> HOMLYHCHHE, 16.11.2024 | https://m.edsoo.ru/00ade104
pUMEHEHHE
[IpakTuueckas padora Ne 2 o Teme
20 «[Tomy4yeHne CONTHOM KUCIOTHI bubmmorexa [IOK
FUEHE e ’ 16.11.2024 | https://m.edso0.ru/00ade348
u3ydeHue e€ CBOUCTBY»
Borurcnenus o ypaBHEHUSIM
21 XUMUYECKHUX PEaKIUi, €CI1 OA1H U3 bubmmorexa [IOK
Pealci, A 23.11.2024 | https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
29 OO61mas xapakTepuCTHKa SJIEMEHTOB bubnnoreka [IOK
VIA-rpymrbt 23.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTtponHbsie MOIUGUKALIUN CEPBI.
23 Haxoxnenue cepol u €€ coequHEeHUN bubmmoreka [JOK
B IIpUpojie. XMMHUECKHUE CBOICTBA 30.11.2024 | https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [IOK
duznyecKkue 1 XMMHUYECKHUEe CBOMCTBA 30.11.2024 | https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTa,
25 bu3nueckre u XUMHYECKHe bubnmorexa LIOK
. 07.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMUYECKUE PEAKIUH, JIEKAIIUE B
OCHOBE TPOMBIIUIEHHOTO CII0co0a
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnnorexa [IOK
XVMHYECKOE 3arpsI3HEHUE 07.12.2024 | https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpellbl COeAMHEHUSMU
CephI
27 Brranciaenne MaccoBo# 40U BEIXOAA but6mmoreka [JOK
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MIPOJIYKTa PEAKITUH 14.12.2024 | https://m.edsoo.ru/00adec8a
OO6m1as xapakTEepUCTHKA SJIEMEHTOB

08 VA-rpynmsl. A30T, bubmmoreka [IOK
pacnpocTpaHeHue B IPUPOJIE, 14.12.2024 |  https://m.edsoo.ru/00adeea6
(du3nvecKrue 1 XMMUYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHE CBOMCTBA, OTYyYEHUE U bubmmorexa LIOK

> HOHYH 21.12.2024 | https://m.edsoo.ru/00adf004
NPUMCHCHHE
[IpakTuueckas padora Ne 3 o teme
30 «[Tony4yeHune aMmmuaka, M3y4eHue ero bubmorexa OK
o 1A 21.12.2024 | https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3OTHas KHCIIOTa, €€ PU3NIECKHe U bubnnoreka [IOK
XUMHUYECKHUE CBOKCTBA 11.01.2025 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aAMMOHHUS B KA4€CTBE MUHEPAIBHBIX

32 00peHunid. XUMHYECKOE bubmorexa [IOK
yAoOP ' . 11.01.2025 | https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COCTMHEHUSIMU a30Ta
®docdop. Oxena pochopa (V) u

33 @ocggp;aﬁKnélg;a%;élnieZKnen bubmmorexa HOK

P . 18.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TIOTyICHHE
HcnonwszoBanue pocdatos B

34 KaueCcTBE MUHEPAIbHBIX yI0OpEHHI. bubmuoreka [JOK
3arpsi3HEHUE PUPOTHOM CpeIbl 18.01.2025 | https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 npu 2 g gHSHZec;iepingquCKHe bubmmorexa [IOK

PUPOAE, 25.01.2025 | https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxkcuppl yriepoaa, ux Gu3nueckue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

30 DKOJIOTM4YECKHE ITPOOIIEMBI, 25.01.2025 | https://m.edsoo.ru/O0adfebe
CBsi3aHHBIC ¢ OKcuaoM yriepoaa (1V)
37 YronpHas KHCIIOTa U €€ CONn bubmmorexa [IOK
01.02.2025 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
38 "ITomyueHune yriaekucioro rasa. bubmmoreka [JOK
KauecTBenHnas peakuus Ha KapOOHaT- 01.02.2025 | https://m.edsoo.ru/00ae027e
noH"
[TepBOoHaUYaBHBIE TOHATHS 00
39 OpPraHUYeCKHX BEIIECTBAX KakK O bubmmorexa [IOK
08.02.2025 |  https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 KpeMmuuii u ero coequHenus bubmmorexa [IOK
08.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTrueckas pabota Ne 5.
41 Pemienne sxcriepuMeHTaIbHbIX 330a4 bubnnoreka [IOK
o TeMe «BakHeilre HeMeTauibl 1 15.02.2025 | https://m.edsoo.ru/00ae0bf2
WX COCMHEHUS»
Konrtponbnas padora Ne3 no teme
42 «Baxuelme HeMeTaubl 1 UX bubmmorexa [IOK
15.02.2025 | https://m.edsoo.ru/00ae0el8
COCIMHEHUS)
OO61as xapakTepucTHKa
XUMHUYECKHUX JJIEMEHTOB —
43 MeTauioB. MeTamndeckas CBSI3b 1 but6mmoreka [JOK
MeTaJuIMuecKasi KpucTauinueckas 22.02.2025 | https://m.edsoo.ru/00ae103e

pemérka. Pu3n4ecKre CBOMCTBA
METAJIJIOB
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XUMHYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMUUECKUH DS bubnmorexa [JOK
P N A 22.02.2025 | https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJNIOB
OO6mue crmocoOb! MOTYyYSHUS
MmetauioB. CriaBel. Beraucienus mo
45 aBHEHUSIM XUMHYECKUX PEAKIUI bubnmorexa [IOK
P PCAKIIH, 01.03.2025 | https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
IpUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnnorexa LIOK
PP 01.03.2025 | https://m.edsoo.ru/00ael1278
bubnnorexa [JOK
47 Ienotrre meTanel 15.03.2025 | https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [IOK
Kaliust 15.03.2025 | https://m.edsoo.ru/00ae14b2
49 [1eno4Ho3eMeIbHBIE METATLIBI — bubmmnorexa LIOK
KaJIBIIU U MarHui 05.04.2025 | https://m.edsoo.ru/00ae15e8
50 BaxHelme coeqMHEHNS KaIbIUI bubnmorexa [JOK
A ! 05.04.2025 | https://m.edsoo.ru/00ael15e8
51 O06o0011eHne U cucTeMaTH3aIus bubmmoreka [JOK
3HAHUHI 12.04.2025 | https://m.edsoo.ru/00ae1886
59 JKE€cTKoCTh BOABI U CITOCOOBI e€ bu6nmmoteka [IOK
yCTpaHEHHUs 12.04.2025 | https://m.edsoo.ru/00ae1886
[TpakTuyeckas padorta Ne 6 o reme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubnmorexa [IOK
" 19.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnuoteka [IOK
4
> AmommHHi 19.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOWCTBA OKCUAA U bubmuoteka [LIOK
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TUApOKCHUIA 26.04.2025 | https://m.edsoo.ru/00aelc64
bubnuorexa [IOK
% Keieso 26.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIPOKCUIBI U COJIU Kelle3a bubnnoreka [IOK
(1) u xenesa (I11) 03.05.2025 | https://m.edsoo.ru/00ae35e6
58 O00011eHNE U cCUCTEMATHU3ALINAA bubnnorexa [JOK
3HAHUU 03.05.2025 | https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 7.
59 Pemrenne skciepuMeHTAIBHBIX 33124 bubmnorexa [JOK
1o TeMe «BakHeHIIre MeTaIbl U UX 10.05.2025 | https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIUid, eCITH OJINH U3
60 peareHToB /1aH B H30BITKE WIH bu6mmoteka LIOK
COJICPXKUT MpuUMecH. Brruucienus 10.05.2025 | https://m.edsoo.ru/00ae1750
MacCOBOH JTOJIM BBIXOJa MPOAYKTa
peaxIyu
61 O00011eHNEe U CUCTEMATHU3AIINA bu6mmotexka I[IOK
3HAHUU 17.05.2025 | https://m.edsoo.ru/00ae1886
KonTponbsHas padora Ned o teme
62 «Bancl:l){eﬁmne ffleTaJIJILI " UX bubmorexa [TOK
17.05.2025 | https://m.edsoo.ru/00ae1886
COCTUHCHUS
63 BemectBa u Matepuaisi B bubmuoreka [JOK
MMOBCEIHEBHOM JKHU3HHU YEIOBEKa 24.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HEHNE bubmuorexa [LIOK
OKPY’KaloIllel cpebl 24.05.2025 | https://m.edsoo.ru/00ae4270
65 PesepsHbliiil ypok. O60011€HNE U

cUcTeMaTHu3anus 3HaHUN



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

PesepBHeiit ypok . O6001meHue u

66 . 1
cUCTeMaTH3aIHs 3HAHUH

67 PesepBHbIi ypok. O0001IEHHE 1 1
crucTemMaTu3auurs 3HaHUI

68 pe3epBHBIA ypok . O0o0IIeHEe 1 1
cUCTeMaTH3alHsI XHAHUH

OBIIEE KOJIMYECTBO HACOB I1O 68

I[TIPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumus, 8 knacc/ Pyasuruc I'.E., ®enpaman @.I°., AkurionepHoe 00111€CTBO
«M3nmarensctBo «lIpocBemenne»
» Xumus, 9 xnacc/ Pymgsutuc I'.E., ®enpaman @.I°., AkuinoHepHoe 0011ecTBO

«3marensctBO «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HUHTEPHET
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