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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl pabodeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPEnoaaBaHusl yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEACTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHHs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTAHABIIMUBAECT o0s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS] XHUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3y4YeHHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIbHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0yYarouxcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAy4HbIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YyUYaIOIIUXCSI.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CrtpykTypa coiepkaHusi MPOrpaMMbl M0 XUMHUHU C(POpMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— ITepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencraBieHUd 00 AIEKTPOJUTHYECKOW JUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHAYECKOW COCTABIIAIOLIECH HAYYHOU KAapPTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWs B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYeOHBIX mpeAMeToB: «OKpyXKalomuil MHpY,
«buonorus. 5—7 knacce» U «PU3nKA. 7 KIacc.

[Ipy w3yuyeHMH XUMHH TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB W TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpyUOOLIEHMM K HAyYHbIM METOJaM I[IO3HAHMS NPU HU3YYEHUM BEIIECTB U
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMH B
MIOBCEIHEBHOM JKH3HHU.

[Tpu u3yueHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEILHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclioBuil, CHOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pPa3UYHBIX BUIOB JIEATEIbHOCTH;

— ((opmupoBanne oOmeld (QYHKIUOHATIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YUECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJieM B TIOBCEIHEBHON >KM3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUYECKUX OTHOLIEHUH,
NOHUMAaHUsl LEHHOCTU XUMHUYECKUX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
[eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAarOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPaBICHHOCTH JAlbHEUIIETO
oOyueHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX IS HM3Y4YEHUS XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJIelN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJEIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. (DHU3MYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSTHUE
BemecTs. [lonsaTne 0 MeTofax MO3HAHMS B XMMHMM. UMCTBIE BELIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BemecTB. OTHOcCHUTENbHas aToOMHas Macca.
OTtHOcHTENBHAs MOJEKYISpHAs Macca. MaccoBas A0 XMMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COEUHEHUHN.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYOM, MpaBuWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢bu3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJBI) U XMMHYECKUX (FOPEHHE CBEYH, NMPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, JUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeilue npeacTaBuTe I HEOPraHNYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — anmeMeHT W mpocroe
BenlecTBo. HaxokaeHuwe kuciaopoga B HOpupone, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunabl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIyYCHHUS KUCTopoAa B J1abopaTopuu W IPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(pUKALNUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTrO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — asnemeHT m mpocrtoe BemecTBO. HaxoxkaeHue Bogopona B
npupoae, (U3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM razoB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputesb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeka. KpyroBopot Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XHUMHYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyuyenue couei.

['eHeTnuecKkas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KaU4ECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€, MTOIYYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIIOCHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HUCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHEOMATEpPHAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB Pa3IMYHBIX KJIACCOB,
Ha0JI0/IeHUE U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydyeHue B3aumopeiicTBusa okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuonuueckui 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMHUYECKHUX 3ieMeHTOB. IloHsTHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
U TUAPOKCUBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas U JIMHHONEpPUOAHAS  (POPMBI
[Tepuoanueckoit cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB NEpPUONA U
IPYNIbI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leproandyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJjisipHass M HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTENBHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
FUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliMy pa3IoKEeHUs, COETUHEHUS).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 8 Kilacce
OCYILIECTBJISIETCS 4Y€pe3 HCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIC MOHATHS: HAyYHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUsi U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3TuIHbIM MMPU3HAKAM (TI0 YUCITy
W COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIC YypaBHEHHUs peakinuil. CBoiCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETAUIOB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHYECKON peakiuu
OT BO3JICUCTBUS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIICKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpoOLlecCa JTHUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAaHHE BHUACO MAaTE€pUaNIOB), TIPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaJusibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nyueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpPUMEpPE  XJIoOpa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJo4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIHWe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOMCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInu,
JeXale B OCHOBE IPOMBIILIEHHOTO CIOCO0a MOJMYyYEeHUSI CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uoH. Haxoxnenue cepbl u €€ COCIUHEHHA B MPHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHW OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyueHue U npuMeHnenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (QU3HUYEeCKUEe U XMUMHYECKUE
CBOMcTBa (0OOLIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KAauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYeCcKoe 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, NOYBbl U BonoEMOB). Docdop,
aoTpornHele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpPAcIpoOCTpaHeHWEe B MpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBorctBa. Ancopouusi. Kpyrosopot yriaepona B npupoae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJIeMbl, CBSA3aHHBIE C OKCHIOM
yriepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayasbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX mepepaloTku (OE€H3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BaXKHBIX BEILIECTBAX: )KMpax, OejKax, yriieBogax — U ux
poJiMi B JKM3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHus KpeMHusi B mpupozge. OOmue mnpeacraBieHusi 00
okcusie kpemaust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHEWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOW JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJICHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xaromme (PU3NUEeCKHe U XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0O0pa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa Mo JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHNE KAaUeCTBEHHOW peaKIM Ha CyJibdar-
UMOH U HaOJIO[eHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HMX COEOAUHEHUH (BO3ZMOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKAaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HAaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHele HeMeTalyIbl 1 UX COSIUHECHUSY .

MeTaJibl M MX COeIMHEHU S

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaUIOB. MeTtayundeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY W MPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpusd MW Kanuda. [IpuMeHeHHWe WIENOYHBIX METAUIOB U MX
COCIUHCHUM.

[[lenoyHo3emenbpHbIE METAUIbI MarHMid W KalbLMH: IIOJIO)KECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUEeCKUEe 1 XUMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelive coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAeHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMHYECKUX 3IEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIcHUE B mnpupoaec. DuUznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M conn xkenesa (11) u xemnesa
(IIT), ux cocraB, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYE€CTBCHHBIX PEAKIIMKA HA WMOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEIe3a
(IT) u xeneza (III), mequ (1), HaGrOEHUE M OMTUCAHUE TPOIECCOB OKPAITUBAHMS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYXKAKOLIAS cpeaa

BemectBa u Marepuasnbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. IlepBasi momoinp npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYy’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOT'0 LIUKIIA.

OOwue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE HUCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYaArOIINXCA.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJCTBOBAaTbCS CUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPHEHTALUU W
pacILIMpEeHUe OIIbITaA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHMMAHHS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaiuen o
IIEPENOBBIX JOCTHKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOMCTBE MUpa U OOILIECTBA;

2) rpamaaHCKOro BOCIIMTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U IIpaBUjaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OSTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HE0OXOauMble Ui OOBSCHEHUS HaOMI0JaeMbIX IMPOLIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4EeOHBIMU TEKCTaMM, CIPAaBOYHOMN



JUTEPATYpPOH, MOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIF00O3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH WU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuid O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKMMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTHUYECKOMY M3yUCHHUIO TTpodeccuil 1 TpyJa pa3aTudHoro poja,
YBOKECHHE K TPYyIAy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeITHON Mpo(]ecCHoHaTBLHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) 3K0JI0TrN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKWU3HU Ha 3eMJie, OCHOBE €€ CYILeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buU3nYeCKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuWJI 0€30MMacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy4aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHUKATUBHOM M COLMAJIbLHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH WX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMM XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TpOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYeckas (opMmylia W YpaBHCHHUE
XUMHYECKON PEeakli — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaATh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI Ji1 (POPMHUpPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

YMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOIYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4Hble METOJbl M 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337aud HECJIOKHBIMU CXEMaMH, JharpaMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJIb30BaTh M AHANM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NIEATEIbHOCTY MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJie¢ Juanora W (WiU) JUCKYCCHM) IIO
CyliecTBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a1a4H;

YMEHHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA:

YMEHUE CAMOCTOSITENIBHO ONPENEIATh UENH JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIB30BAaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWS, €ro HWHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A(EKT peakium,
AIpO aTOMa, JIJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, PagnycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY IS COCTaBJieHUs (popmyr
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmysam, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIca [lepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoit cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh IMOHATHUS «TJaBHAs
noArpynmna (A-rpynmna)» u «mnodouHas noarpynmna (b-rpynmna)», mansie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsj sIpa, 00IIee YrcCiIO dJIEKTPOHOB
U PaCTpEIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIHUH
BEIIIECTB, M0 TETIOBOMY (D eKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHII;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 ¢dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIuil, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOoM U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOJIYYECHUI0O W COOMPaHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOHM J0J€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;makMmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKisi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpONHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeNeiabHO JOMyCTUMast
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opmysaMm, BHII XUMHYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
paziuuath MOHATHUS «rJaBHas mnoarpynmna (A-rpynmna)» v «rnodouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpesieieHde HMX 1O JJICKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pPEaKIWi, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJCKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »dJIeMeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpYJOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOIYYEHUI0O WU COOMpaHUIO
ra3o000pa3HbIX BEIIESCTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAONINE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUid, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosnvecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIE (LM (pPOBbLIE)
n/n TeM MPOrpaMmbl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHavaibHble XUMUYECKHE OHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
IPAKTUYECKON JIEATEILHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 Berecrsa 1 xumuueckue 15 1 bubnunoreka LIOK
peaxkiuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmnoreka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopon.ITonsitue o kucinorax g 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmoreka [IOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB [I. . MenaesneeBa. CTpoeHne aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XUMHUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMu4decKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa OK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
bubnunoreka LIOK
Hroro no pasaesy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcbl
Pa3zne 1. BemecTBo 1 XUMHYECKHE peaku
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bu6mmoteka [JOK
' OCHOBHBIX pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaKkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIMS. 2 1 1 bubmmorexa [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znea 2. HeMeTaJ1JIbI M HX COeIMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHUECKUX 4 ) bubnuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmorexa [TOK
' PyTHIRL. Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
23 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHIECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' N by ' pot https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croiicTBa METIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Paznen 4. Xumus 1 oOKpyKammas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa LIOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
ugposbie
No JarTa usyyenust :)16 q)al;o aTe
0 BaTeJbHbI
Tema ypoka KonrTpoabubie IIpakTuueckue P
n/n Bcero e pecypchbl
padoThI padoThI
8AbBB
03.09.2024 bu6mmoreka [IOK
IIpenmer xumuu. Pons xumnu B
1 KHM3HU YesioBeka. Tena u BerecTa ! hitps://m.edsoo.rul
' B f0d210c
05.09.2024 bu6mmoreka [IOK
[TonsiTve 0 MeTOaX MO3HAHUS B
2 UM 1 https://m.edsoo.ru/f
f0d227e
1 10.09.2024
[udpoas
nabopatopus
0 XUMUH
(6a3oBwIit
[Tpaktrueckas padota Ne 1 YPOBEHB), But6 OK
«IIpaBuna paboTsl B 1abopaTopuu u KOMILIEKT nosmoreka L
3 . 1 https://m.edsoo.ru/f
pUEMBI OOPALIIEHUS C MOCybl U 0d23de
1a00paTOPHBIM 000PYIOBAaHHEM) o0opyI0BaHuUs
TUTST
YYEHUYECKUX
OITBITOB
(pusuka,

XHMHSI,



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

ouosorus),

KOMILIEKT
XUMHYECKHUX
pEaKTUBOB
UHCTBIC BELIECTBA H CMECH. 12.09.2024 bubmuorexa [JOK
CrocoObI pasjeneHus cMeceit hutps://m.edso0.nwf
f0d26ca
1 17.09.2024
[udpoas
nabopaTopus
0 XUMUH
(6a30BbIit
YPOBEHB),
KOMIUJIEKT
[TpakTnyeckas paGora Ne 2 HOCYARI bubnnorexa [HOK
«Paznenenue cmecelt (Ha mpumepe 0bopynosarms https://m.edsoo.ru/f
OYMCTKH TIOBAPEHHOM COJIN )» e 10d28c8
YYEHUYECKUX
OTIBITOB
(pusuxka,
XUMHUS,
ouonorus),
KOMIUJIEKT
XUMHYECKHX
PEaKTHBOB
19.09.2024 bubmuorexa [JOK
ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/f
f0d2a6¢
24.09.2024

XHUMHUYECKHE DIEMEHTEI. 3HAKHU

bu6mmorexa [IOK



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB

https://m.edsoo.ru/f
f0d2be&

XHWMHUYECKUE YPABHEHUS

26.09.2024 bubmuoreka [JOK
8 [IpocThie U COKHBIE BEIIECTBA https://m.edsoo.ru/f
f0d2a6¢
01.10.2024 bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/f
f0d2d50
3aKOH MOCTOSIHCTBA COCTaBa 03.10.2024
bu6mmorexa [IOK
BellecTB. XuUMuueckas popmyia.
10 https://m.edsoo.ru/f
BasleHTHOCTh aTOMOB XMMHYECKUX
f0d2eac
3JIEMEHTOB
OTHOcuTeNnbHAs aTOMHAs Macca. 08.10.2024 bubnuorexa [JOK
11 OTtHocHTeIbHASE MOJIEKYJISIPHAS https://m.edsoo.ru/f
macca 10d323¢
10.10.2024 bu6mmoreka [IOK
MaccoBas 107151 XUMHUYECKOTO
12 https://m.edsoo.ru/f
2JIEMEHTa B COEUHEHUH 0d350c
15.10.2024 bu6mmorexa [IOK
KonuuectBo BemiectBa. MoJib.
13 M https://m.edsoo.ru/f
oJIIpHas Macca 0045230
17.10.2024 bu6mmoreka [JOK
duznyecknue 1 XUMAYECKHe
14 X https://m.edsoo.ru/f
ABJICHUS. XUMUYECKasl peakLns 0d37fa
22.10.2024 bubmuoreka [JOK
[Ipu3Haky U yCcIOBUS MPOTEKAHUS
15 . https://m.edsoo.ru/f
XUMUYECKHUX PEaKIIUi 0d3al6
24.10.2024 bu6mmorexa [IOK
3aKOH COXpaHEHUs1 MacChl BEIIECTB.
16 https://m.edsoo.ru/f

f0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Beruncnenus konuuecTBa, MacChl 07.11.2024 bu6mmoreka [IOK
17 BEILIECTBA 10 YPaBHEHUSIM https://m.edsoo.ru/f
XUMHYECKUX PeaKIui f0d5708
Knaccudukamnuss XUMHIeCKHX 12.11.2024 bubnunoreka [HOK
18 peakuuii (COeAMHEHUS, PA3II0KEHMUS], https://m.edsoo.ru/f
3aMeIICHHS, OOMEHa) f0d3134
M. B. JIoMOHOCOB — y4€HBI- 14.11.2024 bubnmoreka [JOK
19 sHnuKoneauct. O6o0meHue u https://m.edsoo.ru/f
cucTeMaTu3aIus 3HaHui 0d40c4
19.11.2024 bubnnoreka [JOK
KonTtponbnast padora Nel mo teme i
20 B https://m.edsoo.ru/f
«BemniecTBa U XUMHUYECKUE PEAKITHIDY 044290
Boznyx — cmech rasos. Cocras 21.11.2024 bubimmoreka [JOK
21 Bo3nyxa. Kucnopon — anemeHT u https://m.edsoo.ru/f
npoctoe BemecTBo. O30H f0d448e
DuU3NYECKUE U XUMUYECKHUE 26.11.2024
. bu6mmoreka [JOK
CBOMCTBA KHCJIOPO/Ia (peaKkiuu
22 1 5 https://m.edsoo.ru/f
OKucIeHus, roperue). [lonsarue o 044614
OKCHIaX S
Croco0bI oy4YeHus KUCJIOpo/ia B 28.11.2024 bubnnoreka [JOK
23 1ab0paTOPUU U TPOMBIIICHHOCTH. https://m.edsoo.ru/f
[Ipumenenue kucmopoa f0d497a
TennoBoii 3¢ ekt XuMuIecKoi 03.12.2024
€aKIIUH, TIOHSATHE O bubmorexa HOK
24 P ’ https://m.edsoo.ru/f
TEPMOXHUMHYECKOM YpPaBHEHUH, 04790
9K30- ¥ HJIOTEPMUIECCKHUX PEAKITHIX
TorumuBo (HepTh, Yroib U METaH). 05.12.2024 bubnunorexa [IOK
25 3arpsi3HEHUE BO3lyXa, CIOCOOBI €ro https://m.edsoo.ru/f

MPEIOTBPALLICHUS

f0d4cda



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

1 10.12.2024
Hudposas
nabopaTopus
110 XUMHUHU
(6a30BwIit
YPOBEHB),
KOMIUJICKT
[Ipaktrueckas padora Ne 3 o reme HOCYARL | bubimoreka [IOK
o0opyIoBaHuUs
26 «Ilomyuyenue u cobupanue Ui https://m.edsoo.ru/f
KHCJIOPO/Ia, N3yUCHHE €T0 CBOMCTBY» f0d4ae2
YUECHUYECKUX
OIIBITOB
(pusuka,
XUMHS,
ouonorus),
KOMIUJICKT
XUMHUYECKHIX
PEaKTUBOB
12.12.2024 bu6mmoreka [IOK
Bogpopox — snemeHT u pocTtoe
27 BemecTBo. HaxoxaeHue B mpupoie hutps://m.edsoo.ru/t
10d4ddo
dusnyeckue 1 XUMHYECKHE 17.12.2024 bubmmoreka [JOK
28 cBoyicTBa Bogopoza. [Ipumenenue https://m.edsoo.ru/f
BOJIOpO/Ia 10d4dd0
19.12.2024 bubmuoreka [JOK
29 [ToHsITHE O KHUCITOTAX U COJISIX https://m.edsoo.ru/f
f0d50d2
Croco0bI ToNTy4YeHust BOJIOpo/a B 24.12.2024 bubmmorexa LOK
30 https://m.edsoo.ru/f

nabopaTtopuun

f0d4ddo



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

1 26.12.2024
Hudposas
nabopaTopus
10 XUMHUH
(6a30BwIit
YPOBEHB),
KOMILIEKT
[IpakTrueckas padora Ne 4 o reme HOCYARL H bubanoreka [IOK
o0opyIoBaHuUs
31 «Ilomyuyenue u cobupanue Ui https://m.edsoo.ru/f
BOJIOPOIa, U3YUYCHHE €r0 CBOMCTB) 10d4142
YYEHUYECKUX
OTIBITOB
(pusuka,
XUMUS,
ouonorus),
KOMILIEKT
XUMHYECKHUX
pEaKkTHBOB
. . 09.01.2025 bu6mmoreka [JOK
MonspHsliii 00bEM ra3oB. 3aKoH
32 ABorazpo https://m.edsoo.ru/f
10d542¢
Breruuciaenus 00béMa, KoTudecTBa 14.01.2025 bu6mmoreka [IOK
33 BEILECTBA ra3a 110 €ro U3BECTHOMY https://m.edsoo.ru/f
KOJIMYECTBY BEILECTBA UK 00BEMY 10d55a0
Brrurcnenus 00EMOB ra3oB 1o 16.01.2025 bubmmorexa [JOK
34 YPaBHEHUIO PEAKLIMHU HA OCHOBE https://m.edsoo.ru/f
3aKOHA 00BEMHBIX OTHOIIIEHHUI ra30B f0d5708
35 du3nyeckue 1 XUMAYECKHE 21.01.2025 bu6mmorexa [IOK

CBOMCTBA BOJBI

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

f0d587a

. 23.01.2025 bubmumoreka [IOK
CocraB ocHoBanuii. [lonsarue 00
36 IHKATODAX https://m.edsoo.ru/f
AIATOP £0d59¢2
Bona kak pacTBopuTeIs. 28.01.2025
bu6mmoreka [IOK
HacplmmenHnbie ¥ HeHACHIIICHHbBIE
37 acTBODEL MaccoBas 1o https://m.edsoo.ru/f
PACTROPEL 8 f0d5b40
BEIIECTBA B pacTBOPE
1 30.01.2025
[udpoas
naboparopus
10 XUMUHU
(6a30BwIit
YPOBEHB),
KOMILIIEKT
[TpakTudeckast padota Ne 5 1o Teme TIOCY bl U
bu6mmoreka [JOK
«[IpuroToBiieHHE PAaCTBOPOB C 00opy0BaHUS
38 onpeneaEHHON MacCOBOM JT0JICH TSt bups:m.cdsoo.rurt
PEACIC A s f0d5eba
PacTBOPEHHOTO BEIIECTBA VYICHUYCCKUX
OIBITOB
(pusuxka,
XUMUS,
ouomnorus),
KOMILIEKT
XUMHYECKUX
PEaKTUBOB
04.02.2025
KonTponbhas padota Ne2 o teme bubmorexa [IOK
39 https://m.edsoo.ru/f

«Kucnopoa. Bogopon. Boga»

10d6342



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

06.02.2025 bubmuoreka [JOK
Oxkcuppl: cocTaB, KiaccupuKanus,
40 OMOHKIATYDA https://m.edsoo.ru/f
P f0d664e
[TomyueHne U XUMHYECKUE CBOICTBA 11.02.2025 bubnuoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX B https://m.edsoo.ru/f
aM(pOTEPHBIX OKCHJIOB f0d664e
13.02.2025 bu6mmoreka [IOK
OcHoBaHMUs: COCTaB,
42 KiaceHpUKALITA, HOMEHKIATYpa https://m.edsoo.ru/f
s, yP f0d67ca
. 18.02.2025 bubnunoreka [JOK
[Toy4yeHne u XUMHUYECKUE CBOWCTBA
43 OCHOBAHILA https://m.edsoo.ru/f
f0d67ca
20.02.2025 bu6mmoreka [IOK
Kucnorsr: cocras, kiaccuduxanus,
44 HOMEHKIATYDA https://m.edsoo.ru/f
P fOdfee2
. 25.02.2025 bubnnorexa [JOK
[TomydeHre 1 XUMHUYECKUE CBOWCTBA
45 HCTOT https://m.edsoo.ru/f
fodfee2
Coun (cpenHue): HOMEHKIIATYpa, 27.02.2025 bubmmoreka [JOK
46 CIOCOOBI MOTYYEeHUSI, XHMUYECKHE https://m.edsoo.ru/0
CBOMCTBaA 0ad9474
1 04.03.2025
Hudposas
[TpakTuueckast pabota No 6. naboparopus
bubmuorexa [JOK
Pemenue sxcriepuMeHTATEHBIX 0 XUMUH
47 . https://m.edsoo.ru/0
3aa4 1o TeMe « OCHOBHBIE KIIACCHI (6a30BwIit 0ad9b7c
HEOPTaHMYECKUX COCAMHCHUIDY YPOBEHB),
KOMIIJICKT

oCyzbl U



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

o0opyaoBaHus

JUTS
YYCHUYECKUX
OTIBITOB
(pusuka,
XUMUS,
ouosorus),
KOMILIEKT
XUMHYECKUX
pEaKkTHUBOB
I'eneTnueckas CBA3b MEKIY 06.03.2025 bubmuoreka [JOK
48 KJIaCCaMU HEOPTaHUYECKUX https://m.eds00.ru/0
COCIMHEHUH 0ad9as50
OGOGIICHHE 1 CHCTEMATH3AIHA 11.03.2025 bu6mmoreka [IOK
49 N https://m.edsoo.ru/0
0ad9¢cb2
KontponbsHas padora Ne3 o Teme 13.03.2025 bubnunorexa [IOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/0
HEOPraHUYECKUX COeAMHEHUI" 0ad9ela
[IepBbie NONBITKY KIIaCCU(PUKALIUU 18.03.2025 bubnuoreka [IOK
51 XUMHUYECKHUX 3JIeMeHTOB. [ToHsTHE O https://m.edsoo.ru/0
IPYIIAxX CXOAHBIX 3JIEMEHTOB 0ad9ffa
Ilepronnueckuii 3aKOH U 20.03.2025
[Tepuoanueckas cucrema Bubmorexa ITOK
52 XMUMHYECKHX d1eMeHToB JI. 1. huips:- n.eds0o. 10
0ada52c
MenneneeBa
03.04.2025 bubnnoreka [JOK
53 IIepuonsl, rpynisl, MOATPYIIIILL https://m.edsoo.ru/0

O0ada52c



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

08.04.2025 bubmuoreka [JOK
Ctpoenue atomoB. CocTaB aTOMHBIX
54 " https://m.eds00.ru/0
snep. M3oTomnbl 0ada34?
CrtpoeHue 3JIeKTpOHHBIX 000JI0YeK 10.04.2025 bubnuoreka [IOK
55 aToMOB 3J1eMeHTOB [leproanueckoi https://m.edsoo.ru/0
cuctemsl J[. 1. Menaeneera Oada6bc
XapakTepucTrKa XUMHUYECKOTO 15.04.2025
bu6mmoreka [IOK
DJIEMEHTA IO €0 IIOJIOKEHUIO B
56 n N u https://m.eds00.ru/0
epuonuueckou cucreme . 1. 0ada824
Mennenecena
3nauenue [lepuoanueckoro 3aKoHa 17.04.2025
bu6mmoreka [IOK
JUISL pa3BUTHS HAYKU U IPAKTUKU. [].
57 M L https://m.edso0.ru/0
. MenneneeB — y4€HbIi, Iearor 0ada6e
U TPpaXJaHUH
DIIEKTPOOTPHULIATEILHOCTE ATOMOB 22.04.2025 buomioreka [JOK
58 pooTp https://m.eds00.1u/0
XUMHUYECKHUX DIIEMEHTOB
Oadaab8
24.04.2025 bu6mmoreka [IOK
59 HMonnas xummudueckas cBI3b https://m.edsoo.ru/0
Oadac34
29.04.2025 bu6mmoreka [IOK
KoBasieHTHas nosisipHasi XUMHYeCKas
60 https://m.edsoo.ru/0
CBASH Oadaab8
06.05.2025 bu6mmoreka [IOK
KoBanentnas nenosnspHas
61 https://m.edsoo.ru/0
XUMHUUECKAS CBI3b 0adaabo
13.05.2025 bubmuorexa [JOK
62 Crenesp OKUCIEHUS https://m.eds00.ru/0

Oadae28



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

15.05.2025 bubmuoreka [JOK
OKHUCIATEILHO-BOCCTAHOBUTEIIHLHBIE
63 1 https://m.eds00.ru/0
peakuuu 0adb076
20.05.2025 bubmuoreka [JOK
64 OKHUCIIUTENIN U BOCCTAHOBUTEIU 1 https://m.edso0.ru/0
0adb076
Kontpoinbhas padora No4 o teme 22.05.2025 bubnmoreka [JOK
65 «CtpoeHnue aroma. XUMHYECKas 1 https://m.edsoo0.ru/0
CBSI3b» 0adb486
. bubmuoreka [JOK
Pese ok. O0o00IIIEeHnE
66 PBHBI YpOK iII e 1 https://m.eds00.ru/0
CUCTEMATH3AaLMs 3HAHUN 0adb33c
. bu6mmoreka [IOK
Pese ok. O0o00I1IIEHNE
67 PBHBI YpOK iII e 1 https://m.eds00.ru/0
CUCTEMATH3AaLMs 3HAHUN 0ad9ch2
. bu6mmorexa [IOK
P . 0000
68 C3CPBHBI yPOK ° \I,H crme u 1 https://m.edsoo.ru/f
cUCTEMATH3aLUs 3HAHUN 0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo 4acoB

JaTa nzydyeHus

Ne KonTpoa HpakTn4 JJIeKTPOHHBbIE UM (PPOBBIE
Tema ypoka
n/n Bcero bHEIE eCKHe 9AE o0pa3oBaTe/IbHbIE PeCypPChl
padoThI padoThI
[Tepuonuueckuii 3aK0OH. 04.09.2024
| Ilepuonuueckas cucrema | bubnnoreka [JOK
XUMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59e
N. MenneneeBa
3aKOHOMEPHOCTH B 06.09.2024
) W3MCHCHHUU CBOMCTB 1 bubmuoreka [JOK
XAMUYECKHAX JIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanms n 11.09.2024
3 HOMEHKJIaTypa 1 bubmmorera [OK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHX BEIECTB
Bunansl XuMH4eCcKOU CBSI3H U 13.09.2024
4 TUIIBI KPUCTAIUTUNYECKUX 1 bubmorexa HOK
.. P https://m.edsoo.ru/00adbac6
pemeToK
KontpomnsHas padora Nel no 18.09.2024
teme «IloBTOpeHue n
5 yIIIyOJICHHE 3HAaHUT 1 1
OCHOBHBIX Pa3felioB Kypca 8
KJ1acca»
Knaccudukanus 20.09.2024
. bubmuotexa [JOK
6 XUMHUUYECKUX PEaKIUi 110 1

Pa3JIMYHBIM IIpHU3HAKaM

https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

ITonsTHE 0 cKOpOCTH 25.09.2024

7 XUMHUYECKON PEAKLUU. bubmmoreka [JOK
[ToHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TFEeTEPOTCHHBIX PEAKIUAX
ITonsiTEe 0 XUMUYECKOM 27.09.2024
paBHOBecuu. DaKkTOpHI,

g BJIMSIIOIIME HA CKOPOCTh bubmuoreka [JOK
XUMHYECKOHN peaKkiuu 1 https://m.edsoo.ru/00adc28c
MOJI0)KEHUE XUMHUUECKOTO
paBHOBECHUSI
OKuCIUTENHHO- 02.10.2024

bu6mmoreka [IOK
9 BOCCTaHOBHUTEJIbHbBIC
https://m.edsoo.ru/00adcade
peakuuu
Teopus 21EKTPOIIUTUYECKON 04.10.2024
bu6mmoreka [IOK
10 nucconuanuu. CUjabHbIC U
https://m.edsoo.ru/00adcd68
ci1a0bl€ AIIEKTPOJIUTHI

1 HonHsble ypaBHEHUS 09.10.2024 bubnuorexa [IOK
peakuuii https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA 11.10.2024
KHUCJIOT U OCHOBaHHI B CBETE

N bubmuorexa [JOK
12 IpeJCTaBIeHUN 00
. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JTUCCOITHAITIT
XHWMHUYECKHE CBOMCTBA 16.10.2024
COJIEH B CBETE
. bubnmoreka [JOK
13 IpeJCTaBIeHUN 00

AIEKTPOIUTHYECKON
U CCOITALIU

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14

15

[TonsiTue o runponuse coneu

O06001IeHNe 1
CUCTEMATHU3ALU 3HAHUI

18.10.2024

23.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/00add9d4

bubmuoreka [JOK
https://m.edsoo.ru/00addd12

16

[IpaxTnueckas padora Ne 1.
«Pemenne
HKCHEPUMEHTAIbHBIX 33124

1
[udposas
naboparop

usi 110
XHUMHUU
(6a30BbIi
YPOBEHB),
KOMILJIEKT
TOCYBI
obopyoBa
HUS JUIS
YYECHUYECK
WX OTBITOB
(pusuxka,
XUMUS,
ouoorus)

,

KOMILJIEKT
XUMHUYECK
ux
PEaKTUBOB

25.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

17

Kontponbnas padota No2 1o
TeMe «DIEKTPOTUTHIECKAs
nucconuanusg. XuMu4ecKue
peaKIuu B pacTBOPAX»

06.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OOm1ast xapaKTEepUCTHKA

08.11.2024

bubmuoreka [JOK

18 rajoreHoB. XUMHUYECKUE
. https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IIpUMEpPE XJI0pa
XnopoBogopon. CosnsHast 13.11.2024
19 KHCJI0Ta, XUMUYCCKHE bubmuoreka [JOK
CBOWCTBA, MIOJIyYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
1 15.11.2024
[udposas
naboparop
Us 110
XUMUHU
(6a30BbIi
YPOBEHB),
KOMILJIEKT
[TpakTuueckas padota Ne 2 MOCYbI U
20 o Teme «Ilomyuenue obopyoBa bubmuorexa [JOK
COJITHOM KMCJIOTBI, U3yYEHHUE HUA 1A https://m.edsoo.ru/00ade348
€€ CBOMCTBY YYEHUYECK
UX OIBITOB
(pusuxka,
XUMUS,
ouoorus)
KOMILJIEKT
XUMHUYECK
ux
pPEaKTHBOB
)1 Brraucienus mno 20.11.2024 bubmuorexa [JOK

YPAaBHCHUAM XUMHUYCCKUX

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

peaKkuuii, €Ciii OJUH U3
peareHToB J1aH B U30BITKE

” OO01mmas xapakTepucTuKa 22.11.2024 bubnunoreka HOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJITOTPOIIHBIE 27.11.2024
MoJu(pUKaIUU CEephI.

23 Haxoiz[eHHe ce II,)I U eé Bubmaorexa ITOK

. p https://m.edsoo.ru/00ade64a
COCIMHEHUI B IPUPOJIE.
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoa0pO, CTPOCHHE, 29.11.2024
P P P bubmuoreka [JOK
24 (bU3UYECKHEe U XUMHUYECKUE

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunbl cepsl. CepHas 04.12.2024

25 KHCIOTa, (U3NYECKUe U bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, 06.12.2024
JIe)Kalllie B OCHOBE
MPOMBIIIJICHHOTO CII0c00a

26 MOJIyYEeHUSI CEPHOU bubmorexa HOK

Y P https://m.edsoo.ru/00adec8a
KUCIOTBL. XUMUYECKOE
3arpsA3HEHUE OKPYXKaIOLEen
Cpellbl COCIMHEHUSIMU CEPBI
Breruucnenue maccoBoit 11.12.2024
27 JIOJTM BBIXOJ1a MPOyKTa bubmorexa HOK
pony https://m.edsoo.ru/00adec8a
peakiumn
O61mas xapaKTepuCTHKA 13.12.2024
bu6mmorexa [IOK
28 2JIEMEHTOB VA-rpynnsl.

A30T, paclpocTpaHeHHE B

https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

npupoje, Gpuzndeckue u
XMMHUYECKHE CBOHCTBA

29

30

31

AMMHaK, ero Gu3nvecKue u
XHMHYECKHE CBOMCTBA,
MOJTyYeHHE U PUMEHEHUE

[IpakTuueckas padora Ne 3
o teme «llomyuyenue
aMMUaKa, U3y4eHHue ero
CBOMCTB»

A3oTHas KHCI0Ta, €€
(bu3nyuecKre U XUMUYECKHE
CBOMCTBA

1
Hudposas
naboparop

us 10
XUMHHU
(6a30BBIi
YPOBEHB),
KOMILIEKT
TOCYIbI U
obopynoBa
HUS JIIS
YYICHUYIECK
HX OTIBITOB
(pusuka,
XUMUS,
Oouoorus)
KOMILJIEKT
XHUMHYECK
ux
PEaKTUBOB

18.12.2024

20.12.2024

25.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bubmuoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Hcnons3oBanyve HUTPATOB U 27.12.2024
coJieil aMMOHUS B Ka4eCcTBe
1 MUHEPAIBHBIX YI00PEHHUIA. bubnmoreka [JOK
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYKarollen cpeJibl
COCIMHEHUSIMU a30Ta
®ocop. Oxeun pochopa 10.01.2025
1 (V) u pochopnas kucnora, bubnmoreka [JOK
(bU3HUYECKHEe U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTy4YeHUE
Hcnonp3oBanue GocdaToB B 15.01.2025
KauecTBE MUHEPATbHBIX
34 ynobpeHuit. 3arps3HeHue bubmmorexa LOK
. https://m.edsoo.ru/00adfc20
MIPUPOJIHON Cpeibl
dbocharamu
VYraepon, pacrpocTpaHeHIEe 17.01.2025
35 B npnl;oz[eli (I)anq:fxne u bubmmorexa [OK
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Oxkcupl yraepoja, ux 22.01.2025
(bU3UYeCKre U XUMHUYECKUE
36 CBOMCTBA. DKOJOTHYECKHE bubmmorexa [OK
https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIE C
okcuaoM yriepona (IV)
37 YronpHast KHCIIOTa U € COMu 24012025 Bubmiorexa LIOK
https://m.edso00.ru/00ae006¢c
[TpakTrueckas padota Ne 4 1 29.01.2025
38 no teme "[lonyuenue [udposas bubmuotexa [JOK
YIJIEKUCIIOrO rasa. naboparop https://m.edsoo.ru/00ae027¢
KauecTtBeHHas peakuus Ha Us 0



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

39

40

41

kapOoHaT-uoH"

[lepBoHaUYaIbHBIC TTOHSATHUS
00 OpraHMYEeCcKUux
BEIIECTBaX KakK O
COCIMHEHUSX YTiiepoaa

erMHI/Iﬁ Hn €ro COCAUHCHU A

ITpakTuueckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAIIBHBIX 3a7a4
o Teme «Baxneunmme
HEMETaJIJIbl U UX
COETUHEHUS

XUMUHU
(6a30BbIi
YPOBEHB),
KOMILIEKT
MOCYIbI U
obopynoBa
HUS JUIS
YYCHUYECK
WX OIBITOB
(pusuka,
XHMUS,
Ouosorus)
KOMILIEKT
XHUMHUYECK
ux
PEaKTUBOB

1
[udposas
nabopaTtop

U TI0
XUMHN
(6a30BwIi
YPOBEHb),

31.01.2025

05.02.2025

07.02.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054¢e

bu6nmoreka [JOK
https://m.edsoo.ru/00ae080a

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

KOMIIJICKT

MOCYbI U
obopyioBa
HUS 1A
YYEHHUUYECK
HX OIIBITOB
(pusuka,
XHAMUSL,
ouostorus)
KOMILIEKT
XAMHAYECK
nX
pEaKTHBOB
KonTponsnas padora Ne3 no 12.02.2025
4 Teme «Baxueiiue bu6mmoreka [IOK
HEMETAJJIbl U UX https://m.edsoo.ru/00ae0c18
COCIMHEHMUS
OO6mras xapakTepucTruKa 14.02.2025
XAMUYECKHUX DJIEMEHTOB —
MeTajIoB. MeTamndueckas
43 CBSI3b M METaINYeCcKas bubmorexa HOK
. https://m.edsoo.ru/00ael03e
KpUCTAJUTMYECKasl PelIETKa.
duznyeckue CBOMCTBA
METaJIJIOB
XUMHUECKHE CBOMCTBA 19.02.2025
44 METaJLJIOB. bu6mmorexa [IOK

DNEKTPOXUMHYECKHUN PsijL
HaNpsHKeHUH METalIoB

https://m.edsoo.ru/00ael 156



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

OO6u1re crnocoObl MOTyYSHHS 21.02.2025
MeTauioB. CIUTaBhbI.
Brruncienus no
bubmuoreka [JOK
45 YPaBHEHUAM XUMUYECKUX
. https://m.edsoo.ru/00ael 156
peaKkIuii, eciii OJMH U3
pEareHTOB COJCPKUT
puMecu
46 [TonsiTue 0 KOppo3uHU 26.02.2025 bubnmoreka [JOK
METAJIIOB https://m.edsoo.ru/00ac1278
28.02.2025 bu6mmoreka [IOK
47 €JI0YHBIC METAJLJIBI
i https://m.edsoo.ru/00ae14b2
43 OKcHIbl ¥ TUIPOKCUIBI 05.03.2025 bu6mmoreka [IOK
HATpUS U KaIus https://m.edsoo.ru/00ae14b2
[lenouHo3eMeNbHBIC 07.03.2025
. bubmuoreka [JOK
49 METaJIIbl — KaJIbIUH 1
. https://m.edsoo.ru/00ael5e8
MarHui
50 Baxueiimnme coequHeHU 12.03.2025 bu6mmoreka [JOK
KaJIbIUS https://m.edsoo.ru/00ael 58
51 O06o00mmenue n 14.03.2025
cUcTeMaTu3alys 3HaHUI
5 JKEcTKOCTh BOJBI M CIIOCOOBI 19.03.2025 bubmuorexa [JOK
e€ yCTpaHEHHUs https://m.edsoo.ru/00ae1886
1 21.03.2025
[udposas
[IpakTrueckas padora Ne 6 nabopato
P A P paTop bubmuoreka [IOK
53 o teme "JKECTKOCTb BOILI U U 110
.. " https://m.edsoo.ru/00aelae8
MeTOBI €€ yCTpaHESHUS XUMHUH
(6a30BwIi

YPOBEHb),



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

KOMIIJICKT

MOCYbI U
obopyioBa
HUS IS
YYEHHUUYECK
HX OTIBITOB
(pusuka,
XUMUS,
ouostorus)
KOMILICKT
XHMHYECK
X
pEaKTHBOB
54 AnroMuHU 02.04.2025 bubnnorexa [HOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA 04.04.2025 bubnuorexa [JOK
OKCHJa U THAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso 09.04.2025 bu6mmoreka [IOK
https://m.edso0o.ru/00ae1d86
Okcupl, THIPOKCUIBI U 11.04.2025
57 conu xenesa (I1) u sxenesza bubmorexa [TOK
https://m.edsoo.ru/00ae35e6
(I10)
58 O6o06menue u 16.04.2025
cHUCTeMaTH3aIrs 3HaHUI
ITpakTuyeckas padora Ne 7. 1 18.04.2025
Pemenne ndpoBas
59 JKCIIEPUMEHTAJIBHBIX 3a1a4 f&lgggmop Bubmmorexa LIOK
. https://m.edsoo.ru/00ae3de8
mo teme «Baxkneiime U 1O
METAJUTBI U UX COCIMHEHHUS XHMHUH



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

(6a30BbIit

YPOBEHB),
KOMILIEKT
MOCYZbl U
obopyoBa
HUS JUIS
YYEHUYECK
WX OTBITOB
(pusuka,
XUMUS,
OuoJorHs)
KOMILUIEKT
XUMHYECK
ux
pEaKTHBOB
Brruncienus no 23.04.2025
ypaBHEHUSM XUMHUECKUX
peakiuii, eciyu OMH U3
60 peareHToB J1aH B U30bITKe bubnuorexa [IOK
WA COAEPKUT IPUMECH. https://m.edsoo.ru/00ael1750
Brruncienust MaccoBoit
JIOJIA BBIXOJIa TIPOTyKTa
peakiumn
61 O06001menue u 25.04.2025
cUCTEeMaTH3aInsI 3HaHUHN
KonTtponsHas padora Ne4 o 30.04.2025
62 Teme «BaxkHelme MeTauibl

1 UX COCOUHCHU)



https://m.edsoo.ru/00ae1750

BemectBa u Mmarepuassl B 07.05.2025
63 [TOBCETHEBHOM KU3HU 1 bubmmorexa [IOK
. https://m.edsoo.ru/00ae3f50
YeJoBeKa
64 XHUMHYECKOE 3arps3HEHNE | 14.05.2025 bubnuoreka [IOK
OKpYKarolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumun B pemenun | 16.05.2025 bubnunoreka HOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
PesepBHbIil ypok. 21.05.2025
66 O600mmenue u 1 bubmorera [JOK
B . https://m.edsoo.ru/00ae0d0a
CUCTEMaTHU3alus 3HAaHUU
PesepBHBIil ypoK. 23.05.2025
67 T 1 bubnnorexa [HOK
. https://m.edsoo.ru/00adb33c
CUCTEMaTHU3alusl 3HAaHUU
Pe3epBHblii ypok.
68 O60g eHHeyg 1 bubmorexa HOK
B . https://m.edsoo.ru/00ad9cb2
CUCTEMaTHU3aIlUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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