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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyrOMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNS] O XMMHYECKON COCTABISIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHM TNPOUCXOAUT (QOopMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUICCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
OO0yJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpY’KaIOIIer0o MHUpa, WCIOJB3YSl 3HAHUS U OIBIT, MOJyYEeHHBIE MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEACHUST B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uis U HAmpaBlIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUMN.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYIOH, MpaBuiIamMu paboThl B JJaOOpaToOpuu M
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHHE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kee3a ¢ pactBopoM cosd meau (I1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  NPOBENCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoga B mHpupoe, (PU3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¥ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcuapl. Knaccudukanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHWMi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMoAeicTBUE BoJopoaa ¢ okcuaoM meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aWUMOJECHMCTBUE BOABI C METAJIIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydeHue B3aumojeicTBud okcuga meau (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaxkHeWmme KiaacChl HEOPTaHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 2JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepunonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XHUMHYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LMHKA C pAacTBOPAaMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YEpPEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccu(duKaius, TMepUuOoAUIHOCTh, HAOII0ICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B I[lepuoandeckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMKA C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTe MpEACTaBICHUN 00 BJIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBomopo, cTpoeHue, (U3NYEeCKue U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 PEAOTBPAILICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHYECKHUE CBOMCTBA, MoMyyeHne U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlicTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT M CHelupUYEcKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aloTponHeie Moaudukamuu (ochopa, UMUECKHUE U XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTEIEHM  OKUCIEHHUSA.  YTJIEpoAd,  aUIOTPOIIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
MOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOAOPOAOB (yrojb, NPUPOAHBIA ra3, HedTb),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTU. BakHelIne CTpOUTEIbHbIE MaTepHUallbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COCAUHEHUSAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJieHWEe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIJIEHUE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nonoxeHus B llepmogmyeckoi cucteMe XuUMUYECKHX dieMeHToB [[. U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONIY4eHHUS] MeTauioB. [loHATHE O KOpPpPO3WU METAIIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. 1. MenaeneeBa, CTpOCHHUE MX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIoMUHUN: TIoJ103keHKE B [leproInYecKoil cucTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA Xkene3a. OKCHIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB W CIUIABOB, HUX (HU3NYECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLIECCA TOPEHHUS Kele3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HATpus, Kajlusg U Kaiblugd (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B ITOBCEIHEBHOW JKM3HM 4YeJIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B perieHu# 3KOJI0THYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyIPOBOHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TElO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanve, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUHUU U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAUI0, NOHMMAaHWs 3HAYEHUs XWMHWYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TIOCTYNKM CBOMX TOBApUIIECH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY Il TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOAMMBIC I OOBICHCHHUS HAOJIOMACMBIX IPOIECCOB M SBICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs IMPEJAMETHBIX 3HAHUUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpefe;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH TPUPOJHON CPEIOH, I TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYTOeE.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH VISl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABaTEIbHBIX 3aJ1a4, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJIb30BaHUS  MH(GOPMAIIMIOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEJIBLHOMU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosiee 3PpPpeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaeparbHOl pabodeil MporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaITHsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSTHUS MPU ONMCAHUU BEILIECTB U UX MPEBPAIICHU;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIWHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B llepromuueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TIOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX IJIEMEHTOB (COCTaB M 3apsij sApa, 001Iee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, 10 TEIJIOBOMY 3 (DeEKTy);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAILCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHUM: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IUCCOLMALIMS, PEAKIMA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHUCJIMTEIb,  BOCCTAHOBHUTEIb, OKHCICHHE M  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKass CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITH MOHATUS MPU OMTMCAHUY BEIIECTB U UX MIPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, NPUHAICKHOCTh BEHIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JICMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3Ivyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpymnma)» W «rmoOodHas
noarpynna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX 10 DJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCAUHCHUMN B
npejesiax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYIIN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
npuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMIHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBWjia  MOJb30BAaHUWA  XUMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3000pa3HBIX BEIIECTB (aAMMHAaKa M YTJIEKHUCIIOTO ra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumeHnoBaHue pa3aesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh
11 €CTEeCTBO3HAHUS U 5 2 bubnuorexa [{OK
' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKa
12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
' peaxIuu https://m.edso00.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. [lonsitue 6 bubmmnoreka HOK
' 00 okcuaax https://m.edso00.ru/7f41837¢c
59 Bonopon.Ilonstue o kucinorax 3 1 bubmmnoreka HOK
' U COIISAX https://m.edso0o.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoteka IIOK
' OCHOBAHUSX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIACChI bubmmoteka IIOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoaunyeckas cucrema xumudecknx 3j1eMeHToB /[I. U. MenaeneeBa. CTpoeHue aTOMOB.
XumMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema - bubnmnoreka HOK
XHUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMu4ecKas CBSI3b. Bu6miorexa LIOK

32 OxucamTenbHo- 8 https://m.edso00.ru/7f41837c
BOCCTaHOBUTEIIHHBIC PEAKIIHH

Hroro mo paszey 15 ﬁgfﬁfﬁﬁﬁﬁﬁmmsn
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHME U yrayOieHne 3HaHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLIUALIMS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKHE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmmorexa [OK
' Py - ~eP https://m.edso0.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.3 aseMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubnuorexa LIOK
' PYHHRL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX
2.4 snneMeHToB [VA-rpymmnel. Yriepon u 8 1 2 Eubmorexa I[OK
' . Py ' p https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no pazneny 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

Pa3zgen 3. MeTa/iIbI M HX COeTUHEHU ST

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuene MeTaisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BentecTtBa 1 Marepualibl B )KU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Poiap XUMUM B )KU3HU 1 bubnmoreka [JOK
yejoBeka. Tena u BemecTsa 05.09.2024 | https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 METO/TaX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHUHU 05.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1abOPaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOPHBIM 12.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6mmoreka [JOK
paszeneHus cMecei 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa HOK
8 | (A TIPTINED 19.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
bu6mmoreka [IOK
y ATOMSI 1 MOJICKY I 1 19.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bu6mmoreka [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2024 | https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
P B 26.09.2024 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHUE 1 bubmmorexa [OK
YPIPHO® ¥4 03.10.2024 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK

10 Xumiriecicas popmyta. Baneurhocts 03.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OTtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 10.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0 bubmuorexa [JOK
3JIEMEHTa B COCIMHEHUU 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KomnunuectBo BemecTBa. MoJb. bubmuorexa [JOK
Momnsipaast macca 17.10.2024 | https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yci10BHs POTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEaKIui 24.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHHS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa [JOK
HeeTBa tio yp 07.11.2024 | https://m.edsoo.ru/ff0d5708
peakiui
Kitaccupukanust XUMHUYECKHX PeaKIIHid
18 (coenMHEHUs, Pa3NOKECHUS bubmorexa HOK
8 P ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTIETUCT 0606yq eHHEe U bubmmorexa [OK
1 AmCT: HVI 14.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHUHA
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 14.11.2024 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmmnorexa LIOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2024 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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IIPOCTOEC BECHICCTBO. Os30H

dusnyeckre U XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
e B ’ 21.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 006 okcuaax
CriocoOb!I moTyueH s KHCIopoa B
23 nabopaTopuu }I/’an OMBIMHCHPH(iTH bubmorexa HOK
patop P ) 28.11.2024 | https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3pPeKT XMMUIECKOI
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXMUMHYECKOM YPaBHEHHUH, IK30- 28.11.2024 | https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar $I3H€}EI/I€(1];O3 ’ a, CIIOCOOBI iro bubmorexa LHOK
P YR 05.12.2024 https://m.edsoo.ru/ffod4cda
IPE0TBPALCHHS
[IpakTuueckas padora Ne 3 o reme
26 «[Tony4yenue u cobupanue KUCI0poia bubamorexa LOK
" P poAd, 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB)
97 Bonxopon — aneMeHT u mpocToe bubnnoreka [JOK
BenlecTBo. HaxoxneHue B npupoe 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bofopoaa. [IpumMenenne Boopoaa 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJAX bubmmorexa [TOK
19.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHus BOA0Poia B bubnmoreka [JOK
nabopaTtopuu 19.12.2024 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tonydyenue u coOnpanue BoAOpoOIa bubmmorexa [TOK
v P HOPOAA, 26.12.2024 | https://m.edsoo.ru/ff0d4f42

W3Y4YEHUE €r0 CBOMCTBY»
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Moutsipabiii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 26.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BEIIESCTBA ra3a I10 €ro M3BECTHOM bubmnorexa [IOK
B N Y 09.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
Brrunciaenus o0EMOB ra3oB MO
34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmorexa LOK
ypas PEaIeHiTtL 1 09.01.2025  https://m.edsoo.ru/ffod5708
00BEMHBIX OTHOIIIEHHUH Ta30B
35 DduU3NYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI 16.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIUKATOpax 16.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackienHbie
37 u HeHaCI)IIII)IeHHI)II; aCTBOPHI bubmmorexa [TOK
PactBopaL 23.01.2025 | https://m.eds00.ru/ff0d5b40
MaccoBast 10Jis BEIIECTBa B paCTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpurorosiieHHE PaCTBOPOB C bubnnorexka [JOK
onpeeaEHHOI MacCOBOM J10Ie 23.01.2025 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» 30.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KnaccupuKaius, bu6mmoreka [JOK
HOMEHKJIATypa 30.01.2025 | https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa LOK
’ P 06.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa 06.02.2025 | https://m.edsoo.ru/ff0d67ca
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[Tonydyenune nu XuMHYECKHE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUU 13.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa 13.02.2025 | https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubnunoreka [HOK
KHUCJIOT 20.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéBII) nIi)JI )CHI/I}I XI/IMI/IquKI/Ie bubmorexa LHOK
y YHEHI 20.02.2025 | https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTrueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 27.02.2025 | https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'enernueckas CBsA3b MEXKIY KiIacCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCAMHCHUI 27.02.2025 | https://m.edsoo.ru/00ad9a50
49 O06o01eHre 1 cucTeMaTru3aIus bubnuoteka [JOK
3HaAHUU 06.03.2025 | https://m.edsoo.ru/00ad9chb2
KonTponsHnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmorexa HOK
. P 06.03.2025 | https://m.edsoo.ru/00ad9ela
COeTMHEHU N
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHYECKHX d1ieMeHTOB. [ToHsATHE O bubmmorexa [OK
' 13.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [Teproauueckas cucteMa XUMHYECKUX bubmorexa HOK
P 13.03.2025 | https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 [Tepuonpl, rpymmbl, TOATPYIIIHI bubmorexa [JOK
PHOALL TPYIIH, HOXTPYL 20.03.2025 | https://m.edsoo.ru/00ada52c
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Ctpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
snaep. N3oTomsl 20.03.2025 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aToMOB 3JieMeHTOB Ileproanueckoit bubmorexa LOK
PHOA 03.04.2025 | https://m.edsoo.ru/00adaébc
cuctemsl Jl. 1. Menzaeneera
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuoaunueckoii cucreme /1. U. 03.04.2025 | https://m.edsoo.ru/00ada824
MemneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. [I. bubnnorexa [HOK
U. MenneneeB — yu€HbId, IeAaror u 10.04.2025 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 B i 0
cepoccHiicKas MpoBepoyHas padbora 10.04.2025
59 Honnas xuMmu4aeckas CBA3b bubmorexa HOK
17.04.2025 | https://m.edsoo.ru/00adac34
DIIEKTPOOTPHUIIATETLHOCTh aTOMOB
60 XI/IMI/I‘II:;CKI/II:))( 3HneMeHT0B HNonnas bubmorexa HOK
' 17.04.2025 | https://m.edsoo.ru/00adaab8
XUMHUYECKast CBS3b
61 KoBaseHTHas HenoysspHas XUMUYeCKas bubnuoreka [IOK
CBSI3b 24.04.2025 | https://m.edsoo.ru/00adaab9
62 CteneHb OKUCTIEHUS bubmiorexa LOK
24.04.2025 | https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakiuu 01.05.2025 | https://m.edsoo.ru/00adb076
64 OKHUCITUTENIN U BOCCTAHOBUTEIIH bubmorexa LOK
01.05.2025 | https://m.edsoo.ru/00adb076
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Kontpoinbnas padora No4 o teme

65 «Ctpoenue atoma. XuMHYECKast 1 bubnnoreka [HOK
cBs3b» / Beepoccuiickas mpoBepoyHas 08.05.2025 | https://m.edsoo.ru/00adb486
pabora
66 PesepBHbIil ypok. O0001ICHHE U 1 bubnnoreka [JOK
cucTeMaTtu3aius 3HaHU 08.05.2025 | https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTtu3aius 3HaHU 15.05.2025 | https://m.edsoo.ru/00ad9ch2
68 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3aIus 3HaHUI 15.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabubie | IIpakTuueckue
n/n Bcero U3ydeHus odpa3oBaTejbHbIE
padoThI padoTshI
pecypchl
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XHMHYECKHX deMeHToB JI. U. 05.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

R 05.09.2024 | https://m.edsoo.ru/00adb6h6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPTraHWYECKUX BEIECTB 12.09.2024 | https://m.edsoo.ru/00adb7e2

4 Busl XuMuyeckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTATTMYECKUX PEIIETOK 05.09.2024 | https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme

5 11 0 i 1 1
«[ToBTOpEHNME U YTITyOJIeHUE 3HAHUI 19.09.2024
OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca

6 Knaccudukamnms xumuaeckux 1 bubnuoteka [JOK
peakIuii Mo pa3IuYHBIM NMPU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IloHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] 25.09.2024 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHSIX
[TonsiTHE O XUMHUYECKOM

8 aBHOBecun. DaKTOPLI, BIUSIONINE 1 bubmmorexa [TOK
P ' PEL 26.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHUYECKOH pCaknuu U
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ITOJIOKECHHUEC XUMHUYECKOI'O
paBHOBECUA

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [JOK

9
peakuuu 02.10.2024 | https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbBIE U ci1a0ble Bubmaorexa ITOK
A HHatH. 03.10.2024 | https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
P peartl 09.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMU B CBETE NPEACTABICHUI bubnunoreka [JOK
00 3JIEKTPOIUTUYECKON 10.10.2024 | https://m.edsoo.ru/00add5d8
JIUCCOLMAAN
XUMHUYECKHE CBOMCTBA COJIEN B
13 CBETE IIPEICTABIEHUN 00 bubmaorexa [IOK
P . 16.10.2024 | https://m.edsoo.ru/00add8b?2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITonsiTHE 0 TUAPOIN3E COJIEH bubmmorexa LHOK
AP 17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUH 23.10.2024 | https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «lfemeHHe 3I<cnlz: UMEHTAIbHBIX bubmmorexa LHOK
P 24.10.2024 | https://m.edsoo.ru/00addbfa
3amau»
KonTtponbHast padora Ne2 o treme
17 «DNEKTPOITUTHYECKAS TUCCOIIUALIUI Eubmorexa I[OK
P A HHALL 06.11.2024 | https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO0mras XxapakTepuCTHUKa rajJoreHOB. bubnmoreka [JOK
XvMHYecKue CBOWCTBA Ha MpUMEpe 07.11.2024 | https://m.edsoo.ru/00addfe2
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XJopa

XnopoBogopoa. CossiHast KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE bubmorexa [JOK
> HOIYH ’ 13.11.2024 | https://m.edsoo.ru/00ade104
pUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
20 «[TomydeHnne CoITHON KUCIOTHI bubmorexa IOK
yHeHpe eal ’ 14.11.2024 | https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Bbruuciienus mo ypaBHEHUsIM
21 XUMUYECKUX PEaKIUi, €CIIH OJIUH U3 bubmorexa LHOK
PEAITH, 8 20.11.2024 | https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
99 OO0m1as xapakTepucTUKa 3JIEMEHTOB bubnunoreka [JOK
VIA-rpynmsl 21.11.2024 | https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ coeTMHEHUI bubnuorexa [JOK
B IIpUpOJIe. XUMUYECKHUE CBOWCTBA 27.11.2024 | https://m.edsoo.ru/00ade64a
CepbI
24 CepoBoaopoj1, CTpOEHHUE, bubnuoteka [JOK
buznyecKkrue 1 XUMUYECKHE CBONCTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 ®H3H§;CKH§IIXH;;HGCKHG bubmmorexa LIOK
. 04.12.2024 | https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XYUMHYECKUE peaKilui, JexKallnue B
OCHOBE IIPOMBIIIIEHHOTO CIoc0o0a
26 MOJTyYEHUS] CEPHOI KUCIIOTHI. bubmuorexa [IOK
XHMHYECKOe 3arpsi3HeHue 05.12.2024 | https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpe/ibl COETUHEHUSIMU
cephl
27 Brrancnenne MmaccoBoit gomu bu6mmoreka [IOK
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BBIXO/Ia MPOYKTA PEaKIIUU 11.12.2024 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHKA dJICMCHTOB

98 VA-rpynmsl. A30T, bubnmoreka [JOK
pacIpoCTpaHEHUE B IIPUPOJIE, 12.12.2024 | https://m.edsoo.ru/00adeea6
bu3HYeCKre ¥ XUMUYECKHE CBOHCTBA
AMMHak, ero Gpu3nUecKue u

29 XHMHYECKHUE CBOMCTBA, MOJYICHUE U bubmorera [JOK

> HOIYE 18.12.2024 | https://m.edsoo.ru/00adf004
IpUMEHCHHE
[IpakTuueckas padora Ne 3 o reme
30 «IlonydyeHre aMmmMuaka, U3ydeHue ero bubmorera [JOK
o > MY 19.12.2024 | https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KuCI0Ta, € (PU3NIeCKue U bubnuorexa [JOK
XHMUYECKHE CBOMCTBA 25.12.2024 | https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHUS B KQUECTBE MUHEPAIbHBIX

32 noOpeHni. XMMUYECKOe bubmorexa [JOK
yAoRP ) . 26.12.2024 | https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAKOIIEH CpeJibl
COCIMHEHUSIMH a30Ta
®ocdhop. Oxcun dhochopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (b(ppl:m(qez:xl/le u bubmmorexa [TOK

P . 09.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MMOJTyUCHHE
Hcnonb3oBanue pocdatos B

34 KaueCTBE MUHEPATLHBIX YIA0OPEHUH. bubnunoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI 15.01.2025 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yruepon, pacipocTpaHeHHE B

35 npu ﬁ g inzéiec;iellxnmnqecxne brbmorexa [TOK

PHPOIE, 16.01.2025 | https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxkcuppl yraeposa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKkojoruyeckue npooIemsl, 22.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriaeposa (IV)
37 YronbHas KUCIOTa U €€ Coln bubmorexa LHOK
23.01.2025 | https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
38 "ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
KauectBennas peakuust Ha 29.01.2025 | https://m.edsoo.ru/00ae027e
KapOoHaT-roH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmorexa HOK
P 30.01.2025 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YyTiepoaa
40 Kpemuwuii 1 ero coequHeHUs bubnmorexa LOK
P 05.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTnyeckas padora Ne 5.
41 Pelienne skcniepuMEHTANIBHBIX 3314 bubnnorexka [JOK
o teme «BaxxHeillne HeMeTaIbl U 06.02.2025 |  https://m.edsoo.ru/00ae0bf2
WX COCMHEHUS»
Konrtponsnas padora Ne3 o teme
42 «BaxHenme HeMeTalulbl U UX bubmorexa HOK
12.02.2025 | https://m.edsoo.ru/00ae0el8
COCTMHECHUS»
OO61as xapakTepucTHKa
XUMHUYECKHX JJIEMEHTOB —
43 MeTauIoB. MeTaminyeckasl CBSI3b U bu6mmorexa [IOK
MeTaJuTMIecKasi KpUCTaInIecKas 13.02.2025 | https://m.edsoo.ru/00ae103e

pemérka. PuU3n4ecKue CBOMCTBA
METAJIJIOB
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XUMHWYECKHUE CBOMCTBA METAIJIOB.

44 DIIEKTPOXUMUYCSCKHUI P bubmorexa OK
P . P 19.02.2025 | https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaNIOB
OO0mme cnocoObl MOTYYEHUS
MeTtatoB. CraBbel. Beruncienus mo
45 ABHCHMSIM XUMHYECKUX PEAKIIAMN bubmorera [JOK
P PEaKIHH, 20.02.2025 | https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMecH
46 ITonsiTHe 0 KOPPO3UU METAIIOB bubnmorexa LHOK
PP 26.02.2025 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
Wenorreie MeTaIEL 27.02.2025 | https://m.edsoo.ru/00ae14b2
48 OKcuabl U THAPOKCUJIBI HATPUS U bubnuorexa [JOK
Kajaus 05.03.2025 | https://m.edso0.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIMA U MarHui 06.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxnelnme coenMHEHNS KaJIbIUI bubmmorexa [TOK
A t 12.03.2025 | https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CHCTEMATH3AIINS
3HAHUH 13.03.2025
59 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHUS 19.03.2025 | https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTL BOABI 1 METOAEI €€ Eubmorexa I[OK
" 20.03.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEHHS
. bubnmoreka [JOK
4 A
> FTOMHHHH 26.03.2025 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmuotexa [JOK
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THIPOKCHIA 03.04.2025 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>0 Keneso 09.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COTTU bubmuorexa [JOK
xenesa (II) u xxenesa (I1I) 10.04.2025 | https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3 AL
3HAHHUH 16.04.2025
[TpakTuueckast pabota Ne 7.
59 Pentenune skcriepuMeHTAIbHBIX 3a]1a4 bubnmnoreka [JOK
o Teme «BakHeime MeTaibl U UxX 17.04.2025 | https://m.edsoo.ru/00ae3de8
COCITMHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CJIH OJIUH U3
60 peareHToB /1aH B H30bITKE WIH bubnnorexa [HOK
COJICPXKUT pUMecH. Brruncnenus 23.04.2025 | https://m.edsoo.ru/00ael1750
MacCOBOH JOJH BBIX0OJIa POAYKTA
peaxiuu
61 O06o0011eHre U cucTeMaTHu3alus
3HAHUM 24.04.2025
Konrtponsnas padora Ne4 o treme
62 «BaxHeume MeTalibl U UX 30.04.2025
COETUHEHUS
63 BemectBa u matepuansl B bu6mmoreka [JOK
MOBCE/IHEBHOM JKU3HU YeJIOBEKa 01.05.2025 | https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPY>KaIOIIECH CPeIbI 07.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perennu bub6nuorexa [IOK
9KOJIOTUYECKHX TTPOOIeM 08.05.2025 | https://m.edsoo.ru/00ae4270



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

66 PesepBHblii ypok. O6006111eH1E 1 1 bubnmoreka [JOK
cUCTEeMAaTH3aIusg 3HaHUI 14.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 15.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHNE 1 1 bubnunoreka [HOK
CUCTEeMAaTH3aIusA 3HaHUI 21.05.2025 | https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIf YpOBEHB: YUCOHHK; 5-¢ H3/1aHue, epepaboTaHHoe,
8 kmacc/ I'abpuensa O.C., Octpoymon U.I'., CnaakoB C.A. AKIIMOHEpHOE

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA
tabnuuel: [lepuoauyeckas cucremMa xumuueckux 3nemeHToB /1. . Menneneena,

Ta6J'II/II_[a PaCTBOPUMOCTH, BJIGKTpOXI/IMI/I‘-IGCKI/Iﬁ PO HAIIPSAKCHUA MCTAJIJIIOB

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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