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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil 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
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeesieHe ero Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHMs] XUMUU Ha YPOBHE 1I€JIeH U3yUYeHUs IpeaAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOW  JesATEeTbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaIOmMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHMSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIaJl B SKOJIOTHYECKOE
o0Opa3oBaHHe 00YUarOIIUXCS.



JlanHble HampaBlIeHWs] B OOyYE€HWU XWUMHUHU OOECIEYMBAIOTCS CHEIU(UKON
colepKaHusl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAaroTHYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00IIIero 00pa30oBaHUsl OPUEHTHPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPraHUYEeCKON XUMHUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHHU C(POpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 Tojxoaa K €€ uzydeHuto. CojaepkaHuE€ CKIQABbIBACTCS U3 CUCTEMBbI
MOHSATHN O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMBI TOHITUA O XUMHUYECKON
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEIACTABICHUN
PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHMUS,

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

— YUYCHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TIpEACTaBICHHM 00 DICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

TeopeTtnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSA (DPYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS W TMOJYUYCHUS
M3y4ae€MbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHHUIO H
METOJaM IO03HaHUS B Hayke. M3ydeHne XUMHM OPOUCXOJIUT C TPUBICUCHUEM
3HAHUW U3 paHee M3YUYCHHBIX YYCOHBIX mpeaMeToB: «OKpyKalomui MHPY,
«buonorus. 5—7 knaccel» U «PU3HKA. 7 KJIacC».

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKd Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITEIbHOCTH YEJOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUW — BaXHEUIHUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHUM,
JIOCTYIMHBIX 00O0OIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHMSI TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEaAKIni, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YEOHO-IO3HABATEIIbHOW U y4eOHO-UCCIIEeN0BATEIhCKON
JeATEIbHOCTH, OCBOEHHUM TIpaBWJI O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HU.



[Tpu u3yyeHNUM XMMUU HA YPOBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS Ba)KHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:

— (¢$opMUPOBaHHE WHTEIUICKTyallbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
oOydaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIArOIITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTEHIMI), WMEIOINX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB JACSITEIHHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHHA OOBACHATH W OIICHWBATH SIBIICHUSA
OKpY’KaIOIIer0o MHUpa, WCHOJNB3YS 3HAHUS U OIBIT, TMOJyYeHHBIC MPH HU3YUCHHUH
XMMHHU, TPUMEHATh HMX MPH PEIICHHH TpOoOJeM B TOBCEIHCBHON JKU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKUX OTHOIICHUH,
NOHUMAaHMsI [EHHOCTH XUMHYECKUX 3HAHWUU IS BBIPAOOTKH HKOJIOTUYECKH
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGWIS M HANpPaBICHHOCTH NATbHEHIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUYeHUs XHMHUHW Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COAEPKAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHava/ibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Posb XMMUM B )KU3HHU YEIOBEKA. XMMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOaaX MO3HAHMSA B XUMMHU. UHCTHIE BEIIECTBA M CMECH.
CrniocoOnI pa3jeneHust cMecei.

ATOMBI M MOJEKYJbl. XHUMHUYECKHE 3JEeMEHThl. CUMBOJIBI XUMHYECKUX
anemMeHTOB. [IpocThie U CoKHbBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.



Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEIMHEHUU.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBsi3p KOIu4yecTBa,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCTMHEHUHN.

Pu3NYeCKUEe U XUMHUYECKUE SBICHUS. XMMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BeIIEeCTB. XHMMHUUYecKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX peaKIUil (CoeqMHEHUS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHUE U ONKCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHUYECKUX BEIIECTB, HaOJIOJEHHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJEHCTBUE MeNa C KUCIOTOM) SIBJICHUM, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkelie3a ¢ pactBopoM coyi meau (11),
U3Y4YeHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (PUIBTPOBAHUE,
BbINIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJICHWE W  ONHUCAaHWE  PEe3yJIbTaTOB  IPOBEICHMS  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(mapocTepKHEBBIX).

Ba:kHeiiue npeacTaBUTE/IM HEOPIrAaHNYECKHUX BELEeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 3J€MEHT U MPOCTOE
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xkuciaopoaa. CrnocoObl
MOJIyYeHHUs] KUcIopoAa B JabopaTOpuud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIUsa KUCI0pOaa.

TernoBod »hdEeKT XUMHUUECKOW pPEaKluu, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U DBHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOIO0 3(pekra, pazpylieHne 030HOBOTO CIOSI.

Bomopon — »nemeHT M mpocrtoe BemecTBOo. HaxoxkaeHnue Bomoponaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noixyyeHus. KucimoTsl u comnu.

Mounsipablit 00BEM Ta30B. Pacu€Thl 10 XUMUUYECKUM YPaBHECHUSIM.

duznueckue CBOMCTBA BOIbl. Boma Kkak pactBoputesib. PacTBOpEI.
HachpllieHHble ¥ HEHACBIIIEHHbIE PAacTBOPBL. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.



Ponp pacTBOpOB B IpUpoOZie U B KU3HU 4YelOBEeKa. KpyroBopoT BOABI B PUPOLIE.
3arpsi3HeHHe NpUpoIHbIX BoJA. OXpaHa M OUYHMCTKA NPUPOIHBIX BOI.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpaszyromue. Homenknarypa okcugoB. Dusumyeckue ©U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcnoBanusa. Kraccudpukanus ocHOBaHMIA: IMIETOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuy. [lonydyenre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[lonmy4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[TonmydyeHue conei.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOPOAa B BO3yX€, ITOIYyYEHHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB KHCIOpOJa, HaOII0JCHHUE
B3aUMOJCUCTBUS BEIIECTB C KUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS W
IpeKpalieHus TopeHus (moxapa), O3HaKOMJIEHHEe ¢ oOpa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, IMOJY4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOKMCTB Bojiopoja (ropeHue), B3ammojeiictBue Bojopona ¢ okcumom meau (1)
(BO3MOYKHO HCIOJIb30BaHUE BHUJIEOMATEPUANIOB), HaOIIOEHNE 00pa3I0OB BELIECTB
KOJIMYECTBOM 1 MOJb, HCCIEI0BaHUE OCOOEHHOCTEW pPACTBOPEHMSI BEILECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPAaCTBOPOB C  ONPENEIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIIAMHU
(HaTpueM ©  KanblieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB),
UCCJICIOBAHUE OO0pPa30OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3aumopeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHON KHUCIOTHI,
KUCJIOT C MeTajulaMHi, pPEakUMil HEUTpAIU3alWH, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO MeETajljla JAPYIMM M3 PacTBOpa COJM, PELICHUE
HKCIEPUMEHTAJIbHBIX 33/lad MO0 TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COCIVHEHUI.

Ilepuoanuecknii 3axkon u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PHUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M LIEJIOYHO3EMEIbHbBIE METaJIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aM(OTEpHBIE OKCUIBI
Y TUAPOKCHUJIBI.



[lepnonnueckunt 3akoH. [lepuonnueckas cucteMa XUMUYECKUX 2JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOPMBI
[lepnogmueckon cucteMbl Xumuyeckux 3meMmeHToB 1. M. Menneneea. 1lepuonst
u rpynmbl. OU3NYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuomnueckon cucremnl . M. MenngeneeBa. XapakTepUCTUKA XHMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKNUX CBOMCTB IO IPYIIaM U IEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUs Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbld U
IpaKIaHUH.

Xumuueckas cBs3b. KoBalleHTHas (ToJisipHass M HEMOJSIpHasl) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUJA [HMHKA C pPACTBOpPAMHM KHCJIOT M UIENOYEH, IMPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakluy pas3iokKeHHsl, COeIUHEHU).

Mesrcnpeomemmnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011Ke ecTeCTBEHHO--HAyUHbIE TOHSTHS: HAy4HbIN (akT, TUNoTe3a, Teopus,
3aKOH, AaHaJlu3, CHHTE3, Kiaccu(dukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: marepusi, aToMm, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
U30TOIIbI, PAJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TOPOJIHI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB



XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalus, KaJdblUs U HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BHUJIbI XMMHYECKOW CBA3U. THUIMBI KPUCTAIIAYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XHWMHUYCCKHEC
CBOMCTBA BENIECTB, OTHOCSIIUMXCA K Ppa3JIMYHBIM KJIacCaM HEOPraHUYEeCKHUX
COEIMHEHUM, TEHETUYECKAas CBsI3b HEOPraHMYECKUX BEIIECTB.

Knaccuduxaiys XuMUYECKUX peaKIuid M0 pa3IMUYHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIICCTB, MO TEIIoBOMYy 3(dekTy, 1o
W3MCHEHHIO CTETICHEH OKMCIIECHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpPaBHCHUHA.

[lonsiTue o ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonsatne o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHMMHYECKOW PEAKIMU M TIOJIOKEHUE XUMHYECKOIO

paBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiieHue YPaBHEHUMN

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMI C  HCIOJb30BAaHUEM  METOJIA
3JIEKTPOHHOT'O OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karronbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJHbIE W COKpAlll€HHbIE HOHHBIE YypaBHEHHUs peakinuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nucconuainuu. KauectBeHHble peakiiui Ha HOHBI. [loHATHE O THIpOIU3E COoNei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEII[ECTB — METAJIOB W HeMeTaioB (rpadura m anmaza), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), HCCIEOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIENOBAHUE BJIEKTPOINPOBOJIHOCTH
pacTBOPOB BEILECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, LIEIOYEHd U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MATEpPUAIOB), IPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONINX ~ TPU3HAKA  TPOTEKAHWs]  PEaKlMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCJICHHE Ta3a, O00pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peaklMH pa3yIoKEHUs, COEUHEHUS), PACIIO3HABAHUE HEOPTraHUYECKUX



BEIIECTB C [OMOIIBI0O KAUECTBEHHBIX pPEAKIUH HAa HOHBI, pELICHHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl 4 MX coeIMHEHUSA

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPe  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, WIeJI0oYaMH). XJIOPOBOAOPOI.
ConsiHast KHUCTIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHHE, NMpuUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJIOPOJAa Ha OpPraHu3M 4elioBeka. BaxHeimive XJOpuIbl U UX
HAXOXKJEHUE B IPUPOJIC.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHune u ¢Gu3NYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHYECKHe cBOMCTBa. OKCHUIIBI cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, GQu3nueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuu@puyeckue). XHUMHUYECKHE pPEaKIuH,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOc00a IMOITY4YeHHMsSI CEpHOM KHCIIOTHI.
[Tpumenenue cepHoit KUCIOThl. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAs! PEaKIIsl Ha
cyabdar-uoH. HaxoxeHue cepbl U €€ COEIMHEHH B Mpupojie. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIWHEHUSMHU Ccephbl (KUCIOTHBIC TOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETICHU OKHCIICHUS. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
busznyeckne U XuMudeckue cBoicTBa. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyeckre u XMMHUUECKUE CBOMCTBA, ToMy4deHne U mpuMeHnenue. Conu aMMOHMS,
X QU3NUECKUE U XUMUYECKHE CBOWCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (QU3MYECKHE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSI Kiacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHne HUTPATOB M COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTpornHeie Moaudukammu (ochopa, U3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NdIecKue U XMUMHUUECKHUE CBOMCTBA,
nonydyenue. Mcnons3oBanue GocdaToB B KaUeCTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YTJIEPOA,  aJUIOTPOIHBIC
MOAU(UKAIIMNKA, PACTIPOCTPAHEHHE B MpuUponae, (U3UYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopobuus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHWYECKHE CBOKMCTBA, JCHCTBHE HA JKMBBIC OpPTaHU3MBEI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpOOJeMbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIMA



b dexT. YronpHas KucmoTa u €€ cor, uxX GU3NIECKUe U XMMHUECKUE CBOMCTBA,
MOJIy4ieHUEe W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHavasIbHBIE MTOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbie HMCTOYHWKK YTIEBOAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTBl UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBoJax — U ux
poiidi B OKM3HM UeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTUHCHUIM.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHHUss B mpupoje. OOuume mnpencraBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHUIMKATBl, X UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHeline CTpoUTEIbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3ydeHUEe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil HA XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TIPOTEKAaHMs, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKUE CBOMCTBa
raJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BAaHHE
BHJICOMATEPUAIIOB), HAOJIIOICHUE Tpoliecca OOyIJIMBaHUs caxapa IoJj JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakIuK Ha Cyabdar-
WOH W HaOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
MX MPOTEKaHMUsI, B3aUMOJIEMCTBUE KOHIIEHTPUPOBAHHOW a30THOU KHCIIOTHI C MEBIO
(BO3MOXXKHO  HCIIOJB30BAHHE  BUAEOMATEPHUAJIOB), U3yYeHue  Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPONCTBOM TPOTHBOTa3a, MOJydyeHHe, cOOMpaHue, paclo3HaBaHUE M U3yUeHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEakluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYE€HHE TPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIMKATHOM TMPOMBIIIIIEHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S



OO01ast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUH
ux nonoxenus B llepmogmyeckon cucreme xumudeckux daemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTauioB. Merauindeckas CBs3b U
METaJUIMYecKass  KpUCTAJUIMYECKass  pemETKa.  JJIEKTPOXMMHUYECKHH  psAX
HanpspKeHUN MeTayuioB. OU3MYecKue U XMMUUYECKHE CBOMCTBA MeTauioB. O0mue
crocoObl mMoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
cocoObl 3amMThl UX OT Koppo3uu. CrutaBbl (CTallb, YyTyH, JIOPAIFOMHUHUU,
OpoH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[I{eouHble METAJLIBL: MOJOXKEHUE B [leproaudeckoil cucTteMe XMMUYECKUX
anemenToB . 1. MeHneneeBa, CTpOCHHE MX aTOMOB, HAXOXKJICHHE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HAaTpus U Kanus). OKcuabl u
TUAPOKCHUIIBI HATpusi W Kainusa. [IpuMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[Ileno4yHO3EMENBHBIE METAJUIBI  MarHMi W KaJbLMI: IOJIOXKEHUE B
[lepnognmueckon cucreme xuMmuueckux sneMeHToB [[. 1I. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupozae. Pu3nveckne 1 XUMUUYECKUE CBOMCTBAa MarHus
U Kanpuuda. Baxseimue coenvHeHUs Kaiablus (OKCUZ, TUAPOKCHI, COJIH).
JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AnmroMHuHMIL: TI0JI0KEeHME B [leproandyeckoil cucTeMe XUMUYECKUX 2JIEMEHTOB
J. . Menneneesa, cTpoeHME aToMma, HaxOKIEeHHE B mnpupone. Pu3ndecKkue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AIFOMUHUS.

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
. MenngeneeBa, CTpOCHHE aTOMa, HAaxXOXKJIeHUE B mpupoac. Pusnmyeckue Hu
XUMHUUYECKHEe CBOMCTRA xkene3a. Okcubl, Tuapokcuabl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJIEHHE C o00pa3llaMM METa/lIOB M CIJIaBOB, HUX (PUINYECKUMHU
CBOMCTBAMH, M3yUYEHHE  PpE3YyJbTaTOB KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHIA
Kb U HaTpUsl C BOJOM (BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHNE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIE3a B KHCIOPOIE
(BO3MOXKHO  HCIIOJIb30BaHHWE  BUICOMATEpHUANIOB), MNPHU3HAKOB  MPOTEKaHUs
KAUECTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KaJblMs, aJIOMUHUS, LIMHKA, XKeje3a
(1) u xene3a (1), menu (11), HaOMIONEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IUITAMEHU WOHAMHM HaTpusl, Kalausd M Kajapluusd (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIIEI0OBaHNE aM(pOTEPHBIX CBOWCTB TMAPOKCUAA aIFOMUHUSA
Y TUIPOKCH]IA IMHKA, PELIEHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 Teme «BaxxHenmue
METaJUIbl U UX COEAMHEHUS.

XUMHA M OKPYKAOLIAS Cpea



BemecTBa m marepuansl B IIOBCEIHEBHOM >KM3HM 4YenoBeka. besomachHoe
UCIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMUYECKUX OKOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (MpedesibHas J0ImycTUMast
KOHIIEHTpalus Bemects, aanee — [1JIK). Ponb xumuu B pemieHnu 3K0J0THYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanmnsanus MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W NOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUJISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOT'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHAM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIBI.

®dusnka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocepa, ruapochepa, MHHEpaNIbl, TOPHBICE TOPOJIBHI,
II0JIE3HBIE UCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOIO OOIIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUST XUMHUU B €IUHCTBE Y4yeOHOU U
BOCTIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJIUITMOHHBIMU POCCUHUCKUMHU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIeCTBE MpaBUJIaMd W HOPMaMHU TOBEJCHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COIUATIM3AIIUN 00YUYaIOIINXCS.



JIn4HOCTHBIE  PE3yNbTaThl  OTPAXAIOT  TOTOBHOCTH  OOYyYaroUIuXxcs
PYKOBOJICTBOBAThCSl CHCTEMOW IIO3UTHMBHBIX IICHHOCTHBIX OpPHEHTAMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJICIHUI0, TIOHMMAHHS 3HAYEHUS XUMUYECKONW HAyKH B JKHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HWH(MOpMAIUEH O
NEPEIOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS] O CONMAIBHBIX HOpPMax U TpaBWaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENLHOCTH TMpHU
BBITIOJITHCHUH YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, BBINOJHEHUH XUMHUYCCKUX
HKCIIEPUMEHTOB, CO3/ITaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOU NESITENBbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJCHUE W TIOCTYNKH CBOUX TOBApUIIEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MMOCIEICTBHUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakilvH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIIOIINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI TMPHUPOJIBI, B3aUMOCBS3AX YEIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHUBHI, HAIIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHWM I10
XUMUHU, HEOOXOJMMBbIE i1 OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C Y4YCOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOyYEeHHMIO M TO3HAHWIO, JIIOO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOYy4YEHUS B
JIaJbHEHUIIIEM;

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJIs, HAPKOTUKOB, KypeHHUS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalieHud ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEATbHOU KU3HH;

5) TPpy10BOT0 BOCTIMTAHUSI:



MHTEPEC K MPAKTUYECKOMY U3YUeHHIO Tpodeccuil u TpyAa pa3iIuyHOro poja,
YBaXEHUE K TPyAYy W PE3yJabTaraM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30oBaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHOM POo(eCCUOHATBFHON IEeATEIbHOCTH U Pa3BUTH HEOOXOJUMBIX YMEHHH,
TOTOBHOCTD aJalTUPOBATHCS B MPOJPECCUOHANBHOM Cpee;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE€ KaK HCTOYHHKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O0e3zomacHOro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3MYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBuJI O€30MIaCHOTO MOBEEHUS MPU padOTE ¢ BEIIECTBAMM, a TAKXKE B CUTYyallMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHHH XUMUU, IJIS
penieHns 3a1a4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TIJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJIeM M MyTeHd MX pelIeHHs MOCPEACTBOM METO/J0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B IIO3HABATEIIBHOM,
KOMMYHHMKATUBHOW U COLMAJIBHON MTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIICIAIOT 3HAYMMBIEC IS
(GbopMUpOBaHHS MHUPOBO33PEHUS OOIIEHAYyYHbIE TMOHATHS (3aKOH, Teopus,
IOPUHLIMKII, TUIIOTE3a, PaKT, cucTeMa, MpPOoIecC, FIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAyYHOW KapTHHE MUpa, U YHUBEpCAJbHbIE yueOHbIE 1eMcTBUsS (TIO3HABATENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYIATUBHbBIE), KOTOpbIE OOECIeuuBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHUIO Yy4eOHOM
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

YMEHUS MCIOJIB30BATh NPHUEMBI JIOTHYECKOTO MBIIIJIEHUS IPU OCBOEHUU
3HAHMI: PACKPbIBaTh CMBICI XUMHYECKHX MOHATUNA (BBIAEHATh UX XapaKTEpHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
HOHSTUS JJI1 OOBSICHEHUS OTJCNIbHBIX (PAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(UKALKUKM XUMUYECKUX BEIIECTB M XMMHUYECKHX pEakluH,
yCTaHaBIMBATh MPUUYMHHO-CJIEACTBEHHbIE CBSI3M MEXAY OOBEKTaMU H3Y4EHHS,
CTPOUTH JIOTUYECKHE pacCYyk ACHUS (MHIAYKTUBHBIE, A€IYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

YMEHUE MPUMEHATh B IIPOLIECCE ITO3HAHUS MOHATHS (NPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIEH, UCIIOJIb3YEMbIE B XUMUH,



peoOpa3oBhIBATH MTUPOKO MPUMEHSIEMbIE B XUMHUHA MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKANA 3HAK (CMMBOJ DdJEMEHTa), XuMHuueckas ¢opMmyna W ypaBHEHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN YIeOHO-TI03HABATENBHBIX 3a7a4, C YIETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISIBISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadyeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETEHUE ONbITA IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yJibTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIETOBAHUS, COCTABIIATH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHGPOPMAIIHIO
pPa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, OJIYyIaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAsg JHUTEpaTypa XUMHUYECKOIO COJAEpPKAHUs, CIPABOYHbBIE
nocodbusi, pecypcbl MHTepHeTa), KpUTUUECKU OIICHUBATh MPOTHUBOPECUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHATh Pa3IU4HbIe METOJbl U 3aMpOChl MPU TOUCKE U OTOOpE
uH(MOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX W MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
0o0JlacTU  MCMOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpoBaTh B Ipolecce y4eOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIMIO O BIUSHUW MPOMBIIIUICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOUIEH IPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJ€ Juaiora W (WiM) JHUCKYCCUHU) TIO
CyIIECTBY  OOCyXmaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3aa4H;

YMEHUSI ~ MPEACTABIATh  TOJYYEHHBIE  pe3yJbTaThl  I[MO3HABATEJIHHOM
JEATCIBHOCTH B YCTHBIX M TMHCBMEHHBIX TEKCTaX; JejaTh MPE3CHTAIUIO
PE3YNIbTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA,
J1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);



yMEHHsSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEILHON W HMCCJIEOBATEIbCKOM  JCSATENBHOCTH  TPU  PCIICHUHU
BO3HHMKAIOIIMX NpOoOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (o0cykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENesaTh WENH JeATebHOCTH, MIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IE€JH, YMEHHE
MCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaracMble B yCIOBUH 3aJaHUM.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 005S3aTE€IbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAay4YHBbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUBI
NEATENBHOCTH TIO0  TIOMYYEHUI0 HOBOTO 3HAHMS, €ro HHTEpIpeTaIu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIty oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAacCKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TOHSATHN: aTOM, MOJICKYJIa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBast J0JsI XUMUYECKOTO DJIEMEHTAa B COSAMHEHUHN, MOJIAPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XHUMHUYECKasl pPeaKIus, KiIacCU(pUKAIUSI DPEaKIUi: peakiuu
COCIIMHEHUS, PEaKIMU PAa3JIoKEHUs, PEaKIMd 3aMEIICHUS, pPEeaKluu
oOMeHa, 3K30- M SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOM (P (HEKT peakiinm,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOUTalb, pPaanyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS W HEMOJIIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHMOH, PACTBOP, MAccoBas JOJiA BEIIEeCTBA
(IpolLieHTHAs! KOHIIEHTPAIUs) B PACTBOPE;

e WUTIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHUYECKUX TIOHATHH U
MIPUMEHSTH ATH MIOHATHSI IPY OTTMCAHUH BEIICCTB M MX MPEBPAICHHH;

e WCIOJB30BAaTh XHUMHUYECKYIO CHMBOJHKY JJIS COCTaBIEHUS (HOpMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;



OTIpEeJIEATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHCHMUSIX,
CTETICHb  OKHCIIEHUS  DJJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbicn [lepmogmueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToJiokeHHs B Ilepuoandeckoil cucteme,
3aKOHOB COXPaHEHHWs MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yU€HUs, 3aK0oHa ABOTaJIpo;

ONMMCHIBATh M XapakTepu3oBaTh Tabmmunyo (opmy I[lepmognueckoit
CUCTEMbl XMMHMUYECKUX OJJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynna (b-rpyrmma)y, manbsie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuonuueckass cucteMa XumMudeckux »syemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, 00Ilee YUCIO0 IECKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CII0SIM);

KJacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 4YKMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAlllEHU B
pPa3JIMYHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O W MOJISIPHYKO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUUYECKOTO »JJeMeHTa 1o ¢opmylie
COEIMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUThH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSTh OCHOBHBIE OIEpPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, Kiaccu(uKaImio,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYECHUS] CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAONIOJCHHUE, W3MEpPEHUEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clelioBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOH U
Ja00paTOpHBIM  O00OpYJOBaHMEM, a TakXKe IMpaBUjaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOJOpOJAa M KHUCIOPO/AA), MPHUTOTOBICHHUIO



pPacTBOPOB C OMPEACIEHHON MAacCOBOM JO0JIEM PACTBOPEHHOTO BEUIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOUYEH U KUCIOT C MOMOIIBI0O HHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U JPYTHUE).

K koHIy 00yueHus B 9 kjiacce npeIMETHbIE PE3YJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCST YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBLHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3P DeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAS JTUCCOLMAINS, PEAKIHH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pPEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuIMYecKasi), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALJIOB,
CIUIAaBbl, CKOPOCTh XHUMHUYECKOW peakuuu, MPEeAeiabHO OMyCTUMAas
konueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJICHUS (HOPMYJT
BEILIECTB U YPABHEHU XUMHUECKUX PEAKIIHIA;

ONPENIENATh BAJICHTHOCTD M CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIrO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
ONMpeAeNnéHHOMY KJIACCy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBs3M (KOBAJICHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMHUYECKON (QopMmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbichn Ilepuogmueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
tabnmnunyto Gopmy [lepuoanueckoid CUCTEMbl XMMHUUYECKHX 3JIEMEHTOB:
pa3nuyath TMOHSTHS «rJaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sApa, o0OIIee 4YHUCIO DJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB SJIEMEHTOB M MX COCIUHECHHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;



KJIaCCU(PUITMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA,
XUMUYECKHE peakinuu (10 YMUCITy U COCTaBy YYAaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO0 TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHYECKUX JICMCHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME W CHEIU(PUIESCKHE XUMHUYCCKHUE
CBOMCTBA TIPOCTHIX U CIIOXKHBIX BEIIECTB, TOATBEPXKAas OIMCAHUC
MpUMEPaMH  MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIINi;

COCTaBIISITh YPABHEHHSI DJIEKTPOJIUTUYCCKOW JAWCCOIUAIIMHM  KHCIIOT,
IeJI0Uei 1 COJICH, MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIlnii HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIuid;
MIPOTHO3WPOBATh CBOWCTBA BEIMIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COCIMHCHHUS, MACCOBYIO JIOJIO BEIICCTBA B PACTBOPE, IMTPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coONI0JaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalmieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHHIO W COOMpPAHHIO
ra3zo000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH-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-CJICACTBEHHBIX CBS3€d — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pPEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTesbHbIE Pecypchl
padoThI padoTshI
Pa3nes 1. [leppoHavyaiabHble XUMUYECKUE NOHATHUS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMuueckue 15 1 1 bubnnoreka IIOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
59 OCHOBHBIE KJ1aCcChl 1 1 1 bubmmorexa [JOK
' HEOPraHMYECKMX COECIUHEHHI https://m.eds00.ru/7f41837c¢
53 Bonopoa.Ilonstue o kucnorax 8 1 bu6muoreka [JOK
' M COJISIX https://m.edso0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bu6muoreka [JOK
24 5 1 1
OCHOBaHUX https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumunueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypenI
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
IToHsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMHH 08.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpATOpUH U IPUEMBI 1 bubnuoteka [JOK
oOpartieHus ¢ 1a00paTOpHBIM 12.09.2023 @ https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 15.09.2023  https://m.edsoo.ru/ff0d26ca
ATOMBI U MOJIEKYJIbI 1 bubmorexa HOK
Y 19.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 22.09.2023 = https://m.edsoo.ru/ff0d2be8
IIpocThie U ca0XKHBIEC BEIIECTBA 1 bubmorexa HOK
P B 26.09.2023  https://m.edsoo.ru/ff0d2a6c
[IpakTuyeckas padora Ne 2 Bu6 LOK
noImoTEKa
P i 1
(FasACIICHHE CMCCCHV (1a mpmepe 29.09.2023 = https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YIAPHOE Y1 03.10.2023  https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumuuaeckas opmyna. BaaeHTHOCT bubmmorexa [IOK
PR 06.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 17.10.2023 @ https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 20.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
Monspras macca 24.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 27.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUSA IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 31.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XVMMHYECKUE YpaBHEHUS 03.11.2023  https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
HeeTBa tio yp 07.11.2023  https://m.edso0.ru/ff0d5708
peakuit
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
P ’ 10.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmorexa LHOK
] B 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIIHsI 3HAHHHA
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 17.11.2023  https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk razos. CocTtas bubnmoreka [JOK
Bo3nyxa. Kucnopon — snemeHT u 28.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
POAA \peait ’ 01.12.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 nabopaTopuu }I/’an OMBIMHerHciTH bubmorexa LHOK
patop P ’ 05.12.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XUMUIECKOM
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 08.12.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmorexa LHOK
P AR, 12.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydenue u coOMpaHue KHCIOPOIa bubmmorexa [JOK
e P PO, 15.12.2023  https://m.edso0.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 19.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMAYECKUE CBOMCTBA bu6mmorexa [IOK
Boziopoaa. [Ipumenenue Bogopoaa 22.12.2023  https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCITOTAX M COJISIX bubmorera [JOK
26.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 29.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tony4yenue u cobupanue Bogopoa bubmmorexa [TOK
i P AOPOAS, 00.01.2024  https://m.edsoo.ru/ff0d4f42

W3yYEHHE €ETO CBOWCTB)
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 12.01.2024  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
. o 16.01.2024  https://m.eds00.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa HOK
YDABHEHITIO peietin 1 10.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyeckue U1 XUMHYECKUE CBOMCTBA bubnuorexa [JOK
BOJIbI 23.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 26.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Haceiennbie
37 u HIGIEHaCI)IpeHHBIE aCTBOPBI B bubmorexa HOK
m P po- 30.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PAaCTBOPE
[TpakTuyeckas padora Ne 5 o teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 02.02.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast padora Ne2 o treme bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» 06.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KJIacCuUKaIs, bubnuotexa [JOK
HOMEHKJIaTypa 09.02.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 20.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6mmoreka [IOK
HOMEHKJIaTypa 23.02.2024  https://m.edsoo.ru/ff0d67ca
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[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHI 27.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 01.03.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCIIOT 05.03.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf r[)lon )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa HOK
) YHEHIL 08.03.2024 https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 12.03.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas CBsI3b MEXKIy KilaccaMu bubnunorexa [JOK
HEOPTraHUYECKUX COCTUHECHUI 15.03.2024  https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUM 19.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponsHnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa [TOK
. P 22.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHX 2JIeMeHTOB. IToHsATHE O bubmotexa [IOK
' 02.04.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepronnueckuii 3aKOH U
52 [Tepunoanueckasi cHCTEMa XMMHYECKUX bubmorexa [JOK
P 05.04.2024  https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 [Tepuonpl TITIBI, ITOJTPYIIIIBI bubmorexa HOK
PHOABL TPYIIEL HOAPY 09.04.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTombl 12.04.2024  https://m.edsoo.ru/00ada342
CrtpoeHue JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
16.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XMMHYECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHHUIO B bubnnoreka [JOK
[Tepunoanueckoii cucreme /. U. 19.04.2024  https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. 1. W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u 23.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuoteka [JOK
XUMUYECKHUX AJIEMEHTOB 26.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
30.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 03.05.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossspHas XUMUYeCKas bubnnoreka [JOK
CBSI3b 07.05.2024  https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 (CTeIeHb OKHCIeHILA 10.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnuorexa [IOK
peakiuu 14.05.2024  https://m.edsoo.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [OK
17.05.2024  https://m.eds00.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK
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«Ctpoenue atroma. XMMHUYECKast 21.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTtu3anus 3HaHUI 24.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6006111eH1E 1 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 28.05.2024 | https://m.edsoo.ru/00ad9cb?2
68 Peseprublit ypok. O6o0IIeHNE U 1 bubnnorexa [HOK
cucreMaru3anus 3HaHuil 31.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
[Tepnoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMUYECKUX emeHToB /], U. 06.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHCHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

R 08.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKHUX BEILECTB 13.09.2023 @ https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTAIITNYECKUX PEIIETOK 15.09.2023  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 11 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 20.09.2023
OCHOBHBIX Pa3fIeNioB Kypca 8 Kiaccay

6 Knaccugukanus XuMmuaeckux 1 bubnnoreka [JOK
peaxkuuii Mo pa3IMYHBIM IIPU3HAKAM 22.09.2023  https://m.edsoo.ru/00adbchb0
[ToHsATHE O CKOPOCTH XMMHUYECKOU

7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorera [JOK
PCAKIUH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[lonsiTHE O XUMHUECKOM

8 aBHOBecUH. DaKTOPHI, BIUSAIOIINE 1 bubmmorexa [JOK
P ' PeL B 29.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMUYECKON PEaKIH U
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ITOJIOKCHHUEC XUMUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 03.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHbIE U ci1a0ble bubmoreka LOK
A HHatH. 06.10.2023  https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HoHHbBIe ypaBHEHUS peaKil bubmaorexa LIOK
P peaxt 18.10.2023 = https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHMI B CBETE MPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 20.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUN 00 Bubmorexa ITOK
P . 25.10.2023  https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruapoIN3€E CONEH Bubmorexa ITOK
P 27.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHre U cCucCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUH 01.11.2023 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «PemeHne sKcrIepuMEHTATBHBIX bubmmorexa [JOK
03.11.2023 | https://m.edsoo.ru/00addbfa
3a51a9»
KonrtponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS Eubmorexa IIOK
P A HHALA. 08.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. bubnnoreka [HOK
XUMHUYECKHE CBOMCTBA HA IPUMEPE 10.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XHUMHYECKHE CBOMCTBA, ITOJIyUEHHUE bubmmorexa HOK
> HOMYH ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tomydenne COISTHON KUCIIOTHI bubmorexa [IOK
YHACHHE . ’ 17.11.2023 = https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMHAYECKHUX PEAKIIUI, €CIIU OJUH U3 bubmmorera [IOK
Pearii, A 29.11.2023  https://m.edsoo.ru/00ade488
pEearcHTOB JIaH B H30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsr 01.12.2023  https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHU I bu6mmoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 06.12.2023  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nyecKkre U XUMHUYEeCKHe CBOMCTBA 08.12.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorera LOK
. 13.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 15.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brraucienre MaccoBOM JOIX BBIXOJA bu6mmoreka [IOK
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MPOYKTa PEaKIU 20.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB

08 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacnpocTpaHeHuUe B IPUPOJIE, 22.12.2023  https://m.edsoo.ru/00adeeat
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U bubmorera [JOK

> HOIYH 27.12.2023  https://m.edso0.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorera [JOK
e 1Y 29.12.2023  https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 10.01.2024 @ https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 noOpeHuii. XuMudeckoe bubmmorexa [JOK
4 ' . 12.01.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHaSI KI/I?J'I((i))Ta ¢)q)pll)3n(qe)cxne " bubmorexa HOK

P . 17.01.2024  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GpocaToB B

34 KauecTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 19.01.2024  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E e $H3;iec;ie11ngquCKne bubmorexa [JOK

PHPOJE, 24.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 26.01.2024  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYronbpHas KUcoTa U €€ COu bubmorexa HOK
30.01.2024  https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHAT- 02.02.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasbHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KakK O bubmorexa [JOK
P H 07.02.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIiIepoaa
40 Kpemnuii u ero coequHeHUS bubmorexa [JOK
P A 09.02.2024  https://m.eds00.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
mo Teme «BakHeiile HeMeTallbl 1 21.02.2024 = https://m.edsoo.ru/00ae0bf2
HX COCOUHCHHMS
KonTponbnas padota Ne3 o teme
42 «Baxaelne HeMeTauIbl 1 UX bubmiorexa HOK
23.02.2024  https://m.edsoo.ru/00ae0el8
COEIUHEHMS»
OO01mmas xapakTepucThKa
XAMHYECKUX DIIEMEHTOB —
43 MeTauioB. MeTtayumnaeckasi CBA3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 28.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3ndyeckre CBOMCTBA
MCTAJ1II0B
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 01.03.2024 | https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CruiaBel. BerauciieHus mo
45 ABHEHUIM XMMHUYECKUX PEAKIIUN Eubmorexa ITOK
b peardid, 06.03.2024  https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB Bubmorexa ITOK
PP 08.03.2024 | https://m.edsoo0.ru/00ae1278
bubmuorexa [JOK
47 [enoumbie MeTaner 13.03.2024  https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJns 15.03.2024  https://m.edsoo.ru/00ael14b2
49 [llenouyHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KaJIbIIMA U Mardui 20.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefMHEHNAA KaJIbIUA Bubmorexa ITOK
s H 22.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUH 03.04.2024
59 JKEcTKOCTh BOJBI U CITIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHHS 05.04.2024  https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 Eubmorexa IIOK
" A 8 10.04.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuotexa [JOK
>4 Ao 12.04.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
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THJIPOKCH/IA 17.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Keseso 19.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTU KeEJe3a bubmuoreka [JOK
(1) u xeme3a (1) 24.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HAHUH 26.04.2024
[IpakTuueckas padorta Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeime MeTaJIbl U UX 03.05.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Beruncnenus 07.05.2024  https://m.edsoo.ru/00ael1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3alus
3HaHUI 10.05.2024
KonrtponsHas pabora Ne4 o reme
62 «BaxHeinme MeTaIbl U UX 15.05.2024
COCTTUHEHUS
63 BemecTBa 1 maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 17.05.2024 @ https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 22.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn bubnuoreka [IOK

HKOJIOTHYECKUX MPOOIeM

https://m.edso0.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

PesepBHelil ypok. O000IICHHE 1

66 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6001eHuE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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