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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsl, MPEICTAaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (enepanbHOil pabodeil mporpaMMbl BOCITUTAHHS
U ¢ Y4Y4€TOM KOHIENIMK TpernojlaBaHusl ydeOHOro mpeaMera «XUMHsS» B
oOpa3zoBaTeabHBIX Oopranu3amusax Poccuiickoit deaeparuu.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHUE O IENsIX, OOIIel cTpareruu
oOydeHHsi, BOCHUTaHUS W Pa3BUTHUS OOYyYaIOIIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE coJiep>KaHue,
MpeaycMaTPUBACT paClpele]IeHHe €ro Mo KiaccaM U CTPYKTYpPUPOBAHHUE IO
pazienaM M TeMaM MpPOrpamMMbl MO XUMHUH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYyEMYIO
MOCJEAOBATEILHOCTh M3YYEHHS XHUMHUU C€ Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a TakKe TPeOOBaHMM K
pe3yibTataMm 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIEW U3y4YeHUsl IpeaMEeTa U OCHOBHBIX
BHUJIOB Y4E€OHO-TIO3HABATEILHOW JEATEIIBHOCTH OO0Yy4Yaronierocsi Mo OCBOCHUIO
y4eOHOTO COoJIepKaHUSI.

3HaHWE XUMHUHM CIYXXUT OCHOBOW it (HOPMUPOBAHHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydyenne xumnu:

CIIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopmMupoBaHUsI KYJIBTYPhI IMYHOCTH, €€ 001Iel U (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH
OoOy4aromuxcsi, HABBIKOB HX CAMOCTOSITETLHOM  Y4eOHOW  JCSTeNbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOMN IeATEIHbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsia HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
sTanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (DOPMUPOBAHHIO IEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTUYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECHedyuBalOTCs CcrHelupuKon
colepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  ABJISETCS  NEeJaroru4yecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMUU HA ONPENEIEHHOM dTane €€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00Opa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIUMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYeCKOM XUMUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IIOHATUN
OPTaHUYECKON XUMHH.

CrpykTypa coaepKaHus MPOrpaMMbl IO XHUMHH C(OPMHPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCd U3 CHCTEMBbI
HNOHATUI O XUMUYECKOM IJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMHYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHs KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XUMUMU;

— YUYEHHUS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— TMpEeACTaBIEHUN 00 JIEKTPOJIUTUYECKON JMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K IPyrOMY, BBITIOJHSS (YHKIIMU OOBSCHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOKHOCTEN MPAKTUYECKOrO IPUMEHEHHSI U TIOJTyUYEHHS U3y4aeMbIX
BEILLECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIONIEH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHOW IPUPOABI, IECHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HaHHUIO U METO/1aM
NO3HaHUs B Hayke. M3yueHue XuMUU NMPOUCXOAUT C NPUBJICUYCHHEM 3HAHUWA W3
paHee M3YYEeHHBIX YUYEOHBIX mpeamMeToB: «Oxkpyxaromuii Mupy, «buonorus. 5—7
KJIacchD U «Pu3nKa. 7 Kiacey.

[Ipy wu3ydyeHWHM XUMUU MPOUCXOIUT (opMHpOBAaHME 3HAHUNH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEeSATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpPBI. 3a7a4a
y4eOHOro MpeAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN —
BaXHEUITNX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETUICCKUX TIOJIOKEHHH, TOCTYITHBIX
000011IeHNIT MHPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKW, B MPUOOIIEHUU K



HAayYHBIM METOJaM TO3HAHUS MPU W3YYCHUU BEIECTB U XUMUYECKUX PEAKIIUi, B
(GbopMHpPOBAaHUY U PA3BUTUU MTO3HABATEIBHBIX YMEHUHN U X IPUMEHEHUH B y4eOHO-
MO03HABATENILHON M y4eOHO-UCCIIEeI0BATEIBCKON JIEATEIbHOCTH, OCBOCHUH MPaBUII
6e30macHOro 00palleHus ¢ BeIeCTBAMH B IIOBCEIHEBHOM JKU3HH.

[Ipu u3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HaUYEHHE MPUOOPENH TaKue IeNIH, KaK:

— (¢dopMUpOBaHHE WHTEIUIEKTYalbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYy4YeHUsT Ha  CHUCTEMaTUYECKOe MPHUOOIICHHE
oOydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOW JE€ATEIbHOCTH, HAyYHBIM
METOoJIlaM TO3HaHUs, (POPMHUPYIOMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XMW,

— o0ecreueHne yCIoBUi, CIIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OMbITa PA3HOOOPA3HON NESITEILHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYCHHUE JIJIst
Pa3IMYHBIX BUJOB JCSTEIBHOCTH;

— (¢opmupoBaHue o0Omeld (QyHKIMOHAJIBHOM M €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHUU OOBSICHATH M OIEHUBATH SBJICHUS
OKpPY>KaIOIIeT0 MHpPA, WCIONB3YysS 3HAHWUS U OMBIT, MOJIYYCHHBIC NPU W3YUCHHUU
XUMUH, TPUMEHSTh UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOM
JesSITeTbHOCTH;

— ¢opmupoBaHHe y OOYYAIOIIMXCS TyMAaHUCTUYECKUX  OTHOIICHH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHYECKU
11eJIeCO00pa3HOTO TOBENICHUSI B OBITY W TPYJOBOM JESATEILHOCTH B LEJAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUiIS U HAMpaBIEHHOCTH NajbHEHIIEro
oOy4eHwUsl.

OO1ee 9nciio 9acoB, OTBEACHHBIX JISl U3YUYSHHS XUMHUH Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisieT 136 vacoB: B 8 kiacce — 68 dacoB (2 vaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nMueckue CBOMCTBA BEHIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOmax MO3HAaHWS B XUMHUU. UMCThIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumudaeckas popmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTa B COSJIMHECHUH.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3anMoCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX eAWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

du3nyecKue U XMMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHus. Kiaccudukarms
XUMUYECKUX PeaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAO0U, MpaBuiiaMu pabOThl B Ja0OpaTOpUu U
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUCHUE U OINKCAHUE
GU3UYECKNX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
dbu3nyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIKe,
KUTICHUE W KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOCHUE U
OMKCAaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3liokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapwuisi, pa3ioKeHUEe THAPOKCHUIA
Menu (I1) mpu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YCHHE CIOCOOOB pa3JeICHHs] CMECE: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAHUE, UCTHWUISAIMA, XpoMaTorpadusi, MpoBEJCHNUE OUYUCTKH TTOBAPEHHON
CoJi, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTAaTOB  NPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUsT MAacChl, CO3JaHUE MOJENIEd MOJEKYI
(ILIapoCTepIKHEBBIX ).

BaxHelline npeacTaBuTe M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aieMeHT U MpocToe
BemecTBO. Haxoknmenue kucimopoma B TpUpoje, (DU3MYECKHE M XUMUYECKUE
cBoiictBa (peaknuu ropeHus). Oxcupapl. [Ipumenenwe kucmopoma. CrocoObI
MOJIy4eHUs] KHCIIopoja B JjabopaTtopud W mpomblinuieHHOCTH. KpyroBopor
KHcIopoaa B mpupojie. O30H — ayioTpornHas Moau(uKaius KUCIopoaa.



TennoBoit 3¢(}HEeKT XUMHYECKONW peakinu, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anmeMeHT u rpocToe BemecTBo. HaxoxkaeHne Bo1opoia B Ipupo/ie,
bu3nuecKre 1 XuMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI MorydeHus. KucioTsl
U COJIH.

MonsipHbiii 006EM Ta30B. PacuéTbl N0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOICTBA BOJibl. OCHOBaHMUSI.
Posib pacTBOpOB B mpupojie U B KU3HHU YeIO0BEKa. KpyroBopoT BOJBI B MPUPOIE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCHJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHbIe, amM{pOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Duzmdeckue U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMN. PU3MYECKHE M XMUMHYECKHE CBOWMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn merammoB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Homenkiarypa comneid. @U3NUEeCKne U XMMUYECKHE CBOMCTBA COJIEH.
[Tonmy4yenue conen.

['eHeTnuecKas CBA3b MEXIY KJIacCaMU HEOPTaHMYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COAEPKaHUs KUCIOPOAa B BO3AyX€, MOJIYYEHHE,
coOupaHue, pacno3HaBaHWE M U3YYCHHE CBOWCTB KHUCJIOpOjaa, HaOI0IeHne
B3aUMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpalleHust TopeHus (Ioapa), 03HaKOMIJIEHHE ¢ 00pa3aMu OKCHJIOB U OITMCaHUE
UX CBOMCTB, MOJIy4eHUE, COOMpAaHHE, pACO3HABAHWE U U3YUYEHHUE CBOMICTB
BOJOpoJa (ropeHue), B3auMo/iericTeue Bogopoaa ¢ okcuaoM meau (II) (BozmoxHO
UCITOJIb30BaHUE BUIEOMATEPHAIOB), HAOI0ICHUE 00Pa3IIOB BEIIECTB KOJIMUYESCTBOM
1 ™Momb, ucciaenoBaHWE OCOOCHHOCTEH pACTBOPEHHUSI BEIIECTB C Pa3IUIHON
PAaCTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPENECIEHHOW MAaCCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTaulaMu (HaTpUEM H
KaibllueM) (BO3MOXKHO HCIIOJb30BaHUE BHJICOMATEPHAIOB), HCCIEIOBAHHE
00pa3IoB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOCHUE N3MEHECHUS
OKPACKU MHJIUKATOPOB B PACTBOPAX KHUCJIOT U IIEJIOUEH, N3yUEHUE B3aUMOICCTBUS



okcuga mMeau (II) ¢ pacTBOpoM CEpHON KUCIOTHI, KHUCIOT C METaJUIAMH, pPEaKLUi
HEWTpaIu3aluy, NOJIyYEHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OIHOTO
MeTajljia APyruM U3 pacTBOPA COJIU, PEIICHUE HKCIIEPUMEHTAIbHBIX 3a]1a4 110 TEME
«BaxkHelme Kiacchl HEOPraHUYECKUX COEAMHEHUI.

IHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAcCU(PHUKAIIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE W IIEIOYHO3EMENIbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[Tepunoanueckuii 3akoH. [lepuoguueckas cucrema XuMHYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanas u nnmuHHonepuoaHas popmel Ilepuoanyeckoi

cucreMbl xumudeckux sneMmeHToB [l. M. MenneneeBa. Ilepuoast u rpynisl.
PU3NUYECKUAN CMBICI MOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M30Tonel. DnexkTponsl. CTpoeHUE
ANEKTPOHHBIX ~ 000J0YeKk aroMoB TepBbIX 20 XWUMHYECKHX  DJIEMEHTOB
Ilepuonnueckoin cucremsl JI. M. MenneneeBa. XapaKTepUCTHKA XUMHUUYECKOTO
3JIEMEHTA 110 €ro noJioxkeHuto B [lepuoguueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paanyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U MIEPHUOJIAM.

3nauenue [lepunoanueckoro 3akoHa u llepponnueckon cHCTEMbI XUMUYECKHUX
3JIEMEHTOB JUJId pa3BuUTHs Hayku U npaktuku. [[. M. MenneneeB — ydéHbll u
IPaKJIaHVH.

Xumuyeckas cBsizb. KoBajeHTHas (TosisipHass YW HEMOJSIpHAs) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKLIHH.
[Tponecchl okucaeHus u BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OMbBITOB,
WUTIOCTPUPYIOIINX —~ MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIINI
(ropenue, peakiu pa3IoKeHHs, COSTUHEHU).

Mexcnpeomemmunie céazu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XHMHHM B 8 Kilacce
OCYILIECTBIISIETCS 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTecTBEHHO--HAyUHbIe MOHATHS: HAyYHBINA (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, aHaJlIW3, CHUHTE3, KiIaccuukauus, TEepUOJAUYHOCTb, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE, MOJICIIb, SBJICHHE.

®duszrka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUN 3apsji, BEIIECTBO, TENO, 00BEM,
arperaTHOE€ COCTOSIHME BEIIECTBa, ra3, (U3UYECKUE BEIMYHMHBI, CIUHUIIBI
M3MEPEHUS, KOCMOC, TIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: hotocuntes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPObI, TIOJIE3HbIE
HCKOTaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMH4YecKas peaKkuus

[Tepuognuecknii 3axoH. [lepuoguyeckas cucremMa XMUMAYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIIHS, KAIbIUA U UX COCIUHECHUM
B COOTBETCTBUU C TIOJIOKEHHUEM »3JIeMEHTOB B Ilepumoaudeckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBl XUMUYECKOW CBSI3U. THUIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTATUIMYECKONW PEIIETKH U
BHJIa XUMHUYECKOH CBSI3H.

Knaccuduxainys 1 HOMEHKJIATypa HEOPraHMYECKUX BEMIECTB. XUMUUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K pa3IMYHbBIM KJlacCaM HEOPraHWYECKUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuys XuMAYeCKUX peakivii o pa3InyHbIM IPU3HAKAM (110 YUCITY
U COCTaBy YYAaCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIUioBOMYy 3¢ (deKTy, Mo
U3MEHEHHIO CTETICHEW OKUCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHIO KaTajlu3aTopa). DK30- U HAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[Tonsitue 0 CcKOpOCTH XUMHUYecKOW peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpATUMBIX XMMHUYECKUX peakuusx. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. [lonarue o karanmse. [lonsitue o xumuueckom paBHoBecun. DakTopel,
BIIUAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMHYECKOIO

PaBHOBECHSI.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIC  PEAKIMKM,  DJICKTPOHHBIN  OajaHC
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKunu. CocraBnenue YPaBHEHUM

OKHCJIUTEIIPHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUA C  HWCIIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HENEKTPOJIUTHI.
Katnonsl, aHuMoHbl. MeXaHW3M OUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJIAMHU
xuMuueckoi cBsi3u. CreneHs nucconuanuu. CuiabHbIE U Cl1a0bIe 3JIEKTPOIIUTHI.

Peakunu noHHOro oOMeHa. Y cioBUs NpOTEKaHUsS peakluii HOHHOrO OOMeEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE YypaBHEHHs peakuuid. CBoilicTBa KHUCIOT,
OCHOBAHMI1 U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTUYECKON AUCCOLIMALINH.
KauecTBeHnnble peakiuu Ha HOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), KCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEakuy OT
BO3JCHCTBUS  Pa3fIMUYHBIX  (PAKTOPOB, HCCIEIOBAaHHE AIIEKTPOMPOBOIHOCTH
PacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMHN KUCIIOT, HIEI0Yel U coel (BO3MOKHO
UCIIOJb30BaHUE BUAECO MATEPHUATIOB), IMPOBEJIECHUE OIBITOB, WIUIIOCTPUPYIOLINX
OpU3HAKK TPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHHME OCAJKa,
BBIJICJICHHE Ta3a, OO0pa3oBaHUE BOJIbl), OMNBITOB, HWLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEeHHEe, pPeakUuu pPa3ioKEHUs,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  [OMOUIBIO
KAuEeCTBEHHBIX PEAKLIUN HA UOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

Hemerayuibl 4 MX COeAUHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMHUYECKHE CBOWCTBA HAa IPUMEPE XJIOpa (B3aMMOIEHCTBHUE
C MeTajylaMH, HEeMeTajulaMu, uienodamu). XisopoBoaopos. CoisiHas KHCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, NOpuMeHeHue. JlenctBue xiaopa U
XJIOPOBOJIOPOJa HA OPTAHU3M YEJOBEKa. BaxkHEHIINE XJTOPUIbI U UX HAXOXKJICHUE B
IIPUPOLE.

O6mast xapakrepuctuka daeMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepHbIe CTeNeHU okucieHus. CtpoeHue u (u3HuecKue CBOWMCTBA
IPOCTBIX BELIECTB — KMCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALUN KUCIOPOAA
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO/, CTpOeHUE, (pU3MYecKue u
XUMHAYECKHE CBOWCTBA. OKCUIBI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, Gu3ndecKkrue 1 XMMUYECKHe CBOMCTBA (00IHe KaK MPeACTaBUTES
KJlacca KHUCIOT U crenudpudeckue). XUMHUUYECKHE PEaKIUH, JIeKaIlue B OCHOBE
IPOMBIIIIEHHOTO CHoco0a Mody4yeHus CcepHOW Kucnotbl. [IpuMeHenue cepHoOU
KUCIOThl. CONM CEepHOM KHUCIIOTHI, KAYECTBEHHAsl peakuusi Ha Cyib(paT-uoH.
Haxoxnenue cepel u €€ coequHEHUW B npupoac. XUMHUUYECKOE 3arps3HEHUE
OKPYXAIOIEH Cpeabl COECIMHEHHUSIMH Cepbl (KUCIOTHBIE OXIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.



OOmast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacHpoCTpaHEHHE B MPHUPOJIE,
dusnueckue u xumMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUaK, €ro
du3nuecKkre 1 XUMUYECKHUE CBOMCTBA, MOJydeHne U npuMeHeHue. Coaum aMMOHUS,
uX QU3NYECKUE U XMMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KUCIOTa, €€ MOJydeHUe, (PU3NYECKHEe U XUMUYECKHE
cBOMcTBa (00IIME Kak TMPENCTABUTENsl Kiacca KUCIOT U crheudduueckue).
Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHBIX Y00pEHUH.
XHUMHUUYECKOE 3arpsI3HEHNE OKPYKAOIIEH Cpeibl COEAMHEHUSAMU a30Ta (KUCIOTHBIE
JOXKAMW, 3arpsA3HEHHE BO37yxa, MOuUBBl U BomoéMOB). docdop, amioTpomHbe
moauduxanmu ocdopa, puznueckue n xumuueckue cBoiictBa. Oxcua docdopa
(V) u dochopnas kucimora, GU3NIECKUE W XUMUYCCKHE CBOWCTBA, MOITYYCHUE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIIEHUS. Y TJIepOl, aJUIOTPOIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MPUPOAE, PU3NUECKHE U XUMHUYECKHE CBOMCTBA. AcOpOLHMs.
Kpyrosopotr yriepoma B mnpupoae. Oxcuasl yriaepojaa, uUX (QU3HUYECKUE U
XUMUYECKUE CBOWCTBA, [JEHCTBHE HAa JKUBBIE OPraHU3MBl, IIOJyYEHUE U
IpUMEHEHUE. DKOJIOTHYECKUe MpoOIeMbl, CBSI3aHHBIE ¢ OKcuaoM yriepona (I1V),
TUIOTE3a IVI00ATBHOrO MOTEIUIEHUs KJIMMaTra, HMapHUKOBBIM 3Q¢ekT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHE W XHMHYECKHE CBOWCTBA, MOJy4YEHHE U
npumeHeHue. KadecTBeHHas peakuuss Ha KapOoHaT-uoHbL. Vcmnosb3oBaHMe
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHavaIbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yriepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KHCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, HPHUPOAHBIN ra3, HePTh),
MPOJYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKaxX, yriieBoJax — M ux
poJii B KM3HM UelOBeKa. MaTepuallbHOE €AMHCTBO OPraHUYecKUxX H
HEOPTraHUYECKUX COCTUHEHUM.

Kpemnuii, ero ¢musnueckue M XHUMHUYCCKHE CBOWCTBA, IIOJIYyYECHHE U
npumeHeHnue. CoeMHEHUs KpeMHUs B ipupoae. O0mue npeacTaBieHus: 00 OKCUe
kpemuus (IV) u kpemuueBoii kuciore. CUIMKAThl, UX HCIOJIb30BAHUE B OBITY, B
IIPOMBIIUIEHHOCTU. Ba)kHelne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa, CTEKIIO,
IIeMEeHT, OeToH, xkene300eroH. [Ipobmembl  O€301MaCHOrO0  HCIIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3yueHHe 00pa3ll0B HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MIPOBEJICHNE KaU€CTBEHHBIX PEAKIMI Ha XJIOPUI-MOHBI U HA0JII0/IEHUE TIPU3HAKOB



UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYEeCKHe M XUMUYECKHE CBOWMCTBA
raJIOTeHOB U WX COEAMHEHHM (BO3MOXHO HCMOJIb30BAHME BHUIECOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMH XJIOPHUIOB (TaJOT€HUI0B), 03HAKOMIIEHUE ¢ 00pa3liaMu
ceppl M €€ COENUHEHUSAMH (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HaOII0eHUE IpoLecca O0yTIIMBaHuA caxapa MoJ JAeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3y4YeHNE XUMUYECKUX CBOMCTB Pa30aBIEHHOM CEpHON KUCIIOTHI,
IPOBE/ICHUE KaueCTBEHHOM peakIuy Ha Cylb(aT-uoH U HAOII0JACHUE MTPU3HaKa e€
POTEKaHMs, O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOWCTBAMH a30Ta, ¢ochopa U Hx
COETMHEHHM (BO3MOKHO HMCIIOJIb30BAHUE BHUCOMATEPHATIOB), 00pa3aMu a30THBIX
U (GocPopHBIX YIOOpEeHMIi, OMyuyeHue, coONpaHne, pacro3HaBaHue U M3yYCHUE
CBOWMCTB aMMHaKa, IIPOBEICHUE KAaYECTBEHHBIX pPEAaKUMM HAa HOH aMMOHMS H
dochaT-MoOH W U3yuEeHUWE TPU3HAKOB UMX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCIOTBI C MEIbI0 (BO3MOXHO HCIIOJIb30BaHHUE
BHUJIEOMATEPHAIIOB), HU3YYEHUE MOJENIeH KPUCTALUIMYECKUX PEMIETOK aiMasa,
rpaduta, (QymuiepeHa, O3HAKOMIICHHE C MPOLIECCOM aJCcOpOIMU PacTBOPEHHBIX
BELIECTB AKTHMBUPOBAHHBIM YIIEM M YCTPONCTBOM NPOTUBOras3a, IOJyYEHHE,
coOupaHue, pacro3HaBaHUE M U3YyUYE€HHUE CBOWCTB YIJIEKHUCIIOTO Ta3a, IMPOBEICHUE
KayeCTBEHHBIX peakUuil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
MIPOTEKAHUS, O3HAKOMIICHHE C MPOAYKIHEW CHIMKATHOM MPOMBIIUICHHOCTH,
pElIEHNE JKCIIEPUMEHTAIBHBIX 3a7a4 MO Teme «BaKHEHIIME HEMETAJUIBl U UX
COCIMHEHU.

Mertasiibl 4 HX COeIUHEHUSA

OO01ast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuogmueckor cucreme xumuyeckux osnemeHtoB [, .
MenpaeneeBa u crpoeHusi aroMoB. CTpoeHrne MeTauioB. Meramnuyeckas CBSI3b U
METAIMYECKass  KPUCTAJUIMYECKass  PEmETKAa.  DIEKTPOXMMHYECKUUA  Psif
HaIpspKeHUN MeTaioB. @U3MUecKUe U XMMHUYECKHe CBOMCTBa MeTaioB. O01ue
CHocoObl TodMy4deHHuss MeTaioB. [loHsATHE O KOpPpO3MHM METauIoB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOppo3uH. CIiiaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OPOH3a)
Y UX MPUMEHEHHE B ObITY U IPOMBIIIUIEHHOCTH.

[Ilenounsie MeTayIbl: MONOXKEHUE B lleproanueckor CUCTEME XUMUYECKUX
anementoB JI. . Menneneesa, CTpO€HHE WX aTOMOB, HAaXOXKJIECHHUE B IMPHUPOJE.
duznyeckre U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusa U Kanus). OKcuabl 1
TUAPOKCHIBI HAaTpus W Kanusa. [IpuMeHeHue IIeNIOYHBIX METALUIOB U MX
COCIMHEHUM.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHuid W KaJIbLMWHK: TIOJIO)KEHUE B
[Tepnoanueckon cucteMe xuMudeckux 31eMeHToB . . MeneneeBa, cTpoeHHE UX
aTOMOB, HaXOKJI€HUE B IIpupoe. PU3nyeckre 1 XUMUYECKHE CBOMCTBA MarHus U



Kanblus. BaxkHeilre coequuenns Kaablus (OKCUl, THIPOKCHI, cOJin). ZKECTKOCTD
BOJIbI M CIIOCOOBI €€ YCTpaHECHUS.

AmomMuHu: osoxenue B [lepuoauyeckoi cucTeMe XUMUUYECKUX AJIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxoKIE€HHE B mpupone. Pusndeckue u
XUMHUYECKHEe CBOMCTBA alFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHAA M THAPOKCHIA
ATIOMUHUA.

Kenezo: nonoxenue B Ilepuoanueckoi cucTeMe XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa, CTpoeHHME aToma, HaxOXKIECHHE B npupone. Puzndeckue Hu
XHUMHYCCKHE CBOMCTBA jxese3a. OKCUIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C OOpas3lamMud METaUIOB W CIUIaBOB, UX (HU3UICCKUMU
CBOMCTBAMHU, HU3YYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
Kallbllud W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
WCCJIEZIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA JKEJI€3a B KHUCIOPOJE
(BOBMOXXKHO  WCIOJIb30BAHME  BHUACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMii Ha MOHBI: MarHHs, KAJIbIUs, ATFOMUHUSA, ITUHKA, xere3a (I1)
u xenesa (1), menu (II), HabGmromeHHME W OMHMCAaHHWE MPOIECCOB OKpPAIIMBAHUS
IUTAMEHU HWOHAMHM HAaTpHsl, Kadus W Kaiblus (BO3MOXXHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), UCCIEOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA AIFOMUHUS U
TUJIPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/a4 Mo TeMe «Baxueimme
METAJUJIbl K KX COCTUHEHHUS.

XHMHUS M OKPYKAKOLIAS cpeaa

BemectBa u Marepuanbl B IMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
HCIIOJb30BaHKE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momoris npu
XUMHYECKUX 0KOTax U OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKAroWEel cpenpl (mpenesibHas AOMyCTHMast
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Pons xuMun B permeHnn 3KoI0rudecKux
pooJIeM.

Xumuueckuii IKcnepumenm:

H3yueHue oOpasIloB MaTepUaNIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mexcnpeomemmunie céazu

Peanuzanus MeXNpeIMETHBIX CBS3€l MpU WM3YyYeHUM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OONIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmIrie ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIH (hakT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCupUKalusi, TEepUOJAUYHOCTh, HaOIIOICHHE,
AKCIIEPUMEHT, MOJICTUPOBAaHNE, HW3MEPCHHE, MOJENb, SBICHUE, MMAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHAIIBI.

dwusuka: MmaTepus, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, H30TOIIHI,
PaJMOaKTUBHOCT, MOJIEKYIa, AIEKTPUICCKUI 3apsi, IPOBO/THUKH,
MOJIYIIPOBOJHUKH,  JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEILleCTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAS
peméTka, CruiaBbl, (PU3MYECKHE BEJIMYMHBI, CIMHUIIBI M3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/TbI, COHIIE.

buonorust: ¢ortocuntes, npixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAIbHBIC
yIOOpEHHS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE TOPOAbI, IOJIE3HbIE
HICKOTIaeMbl€, TOTIUBO, BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS MPOrPAMMBl OCHOBHOIO  OOILEro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs XMMHH B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMH II€EHHOCTSIMHM, NPHHSATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT Mpoleccam
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYarOIIHUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAllUd WU
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAyYHOMY HACJEJIUI0, MOHUMAHMUS 3HAYCHUS XUMHUYECKOM HAyKU B KU3HU
COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BJIAJETh JTIOCTOBEPHOW HHQpOpMAIHei o
NEPEAOBbIX JOCTUKEHUSAX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIEAOBATEIbCKOM, TBOPYECKOM M JAPYTHX  BHUAAX
NEeSATEIbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOM COBMECTHOM JE€ATEIbHOCTH MpHU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJTHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMOITOMOLIH B IMPOIIECCE 3TOM yueOHOM e TEeNbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEJIEHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3UIMM HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEICTBUIA MOCTYTKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHUPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPA3BUTHS HAyKH M COCTaBJISIOLINE
OCHOBY JIJI1 TTIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKa C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO03HABATEJIbHbIE MOTHUBBI, HANPABJIEHHbIE HA MOJYYEHUE HOBBIX 3HAHUH IO
XUMUU, HEOOXOJUMBIC I OOBSICHEHHUS HaOJI0/IaeMbIX IMPOIECCOB U SIBJICHUM,
MMO3HABATENIbHON, WH(POPMAIMOHHOW W YUTATEIHCKOW KYJIbTYpHl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIILHOW paboOThl ¢ Y4YEOHBIMH TEKCTAMH, CIIPABOYHOMN



JUTEPaTypoO, JOCTYHHBIMU TEXHHYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JH0O03HATEIBHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K  €aMO00pa30BaHHUIO, MPOEKTHOM M  HMCCIEI0BATEIbCKON
JeSTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBICHHOCTH W YPOBHS OOy4eHHS B
JlaJbHEHIIIEM;

4) hpopMHUPOBAHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTU >KWU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKHA Ha 370POBBIA 00pa3 >KU3HH, OCO3HAHWE MOCIEACTBHMA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aJKOI0Jsl, HAPKOTUKOB, KypEHHUs),
HEOOXOAMMOCTH COOJIIO/ICHUS TIpaBWJ  O€30MAaCHOCTH TpuU  OOpamieHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U pEabHON KU3HH;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEPEC K MPaKTUYECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUs MNPEAMETHBIX 3HAHMHW 1O  XUMHHM, OCO3HaHHBIM  BBIOOD
WHJUBUIyJIbHOW TPAeKTOPUHU MPOJOJKEHUSI 00pa30BaHUs € YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
ycTemHOW Npo(eCCUOHATIBHON AEATEIbHOCTU U PA3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTb aJalTHPOBAThCS B IPO(PEeCCHOHAIBHOM CpeEe;

6) 9K0JIOrM4eCKOTr0 BOCIIUTAHHUS:

HKOJIOTUYECKH 11€7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHMMAaHUE LEHHOCTH 3J0pPOBOTO M
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
IpaBuJ O€30MaCHOTO MOBEAEHUS MpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyalUsX,
YIPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMHUH, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHON CPEIOr, ISl TOBBILICHHUS
YPOBHSI  3KOJIOTMYECKOW  KyJIbTYpPbl, OCO3HaHUS TJIOOQJIBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJeM M MyTell MX peleHusi MOCPEACTBOM METOAOB XUMUH,
AKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCA MM B MO3HABATEJIBHOM,
KOMMYHHUKATUBHOU U COLIMAJIBHOM IIPAKTUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaIMETHBIX pE3yNbTaTOB BBIAEISAIOT 3HAYUMBIE IS
(dbopMHpOBaHK MUPOBO33pEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOPUS, IPUHIIUII,
runoresa, (Qakt, CUCTEMa, NPOLECC, IKCIEPUMEHT U JApYyroe.), KOTOopbie
HCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpEeAMETax M IMO3BOJISIIOT Ha
OCHOBE 3HaHWM U3 ATUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O IETOCTHOU



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIE Y4eOHbIC ACHCTBUA (TI03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISITHUBHBIE), KOTOpble oOecneunBaloT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSITHSIMH), KUCIOIb30BaATh
MOHSTHS 111 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SIBJICHHM, BEHIOMpPATh OCHOBAHUS U
KPUTEPUH U1l KIACCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3U MEXIy OOBEKTaMH H3Yy4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B IMIpOIlECCe IIO3HAHUSI TOHATUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TIPEACTABICHHS —
XUMUAYECKUU 3HAK (CHMMBOJ JJIEMEHTAa), XuUMuUueckas (opMyna U ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTEIbHBIX 3a/lady, C YYETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBECHHBIC
MPU3HAKN M3y4aeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaAKIIHH,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJACTBEHHBIC CBS3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciegoBare/bCKie 1eHCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAaHUS, a TAK)KE B Ka4€CTBE OCHOBBI 17151 (HOPMUPOBAHUSI TUIIOTE3BI 11O MMPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

NpUOOpPETEHUE OIbITa IO TUTAHHUPOBAHUIO, OPTaHU3AIMUd M TMPOBEIACHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaONI0[aTh 3a XOJOM MpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 pe3yibTaT, (OpMYyIUpOBaTh 000OIICHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIIEAOBaHUs, COCTABISATh OTYET
0 MpOJIeJIaHHOM padoTe.

PaGora c undgopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, TOJYIaeMYIO M3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICpXKAHUs, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHUBATh IPOTHBOPCUUBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3aMpOChl MPU MOHUCKE M OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO HCIIOb30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTUMANIbHYIO (pOopMy MpeacTaBieHuss HHOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(OPMAILMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBAa M TPAHCIOPTa Ha COCTOSIHHE OKPYXAloIIed MPHpPOIHOM
Cpepl.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe 1elCTBHUA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B X0 AUaora 1 (Win) IUCKYCCUH) MO CYILIECTBY
oOcyxnaeMoil Tembl, (POPMYJIUPOBATH CBOU NPEIIOKEHHUS OTHOCUTEIIBHO
BBITNOJIHEHUS [TPEJIOKEHHON 3a/1a4H;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBHOM
JACSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [elaTh IMPE3CHTAIUI0
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
71a00paToOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO IPOEKTA);

YMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIPHON M HUCCIIEIOBATENbCKOM  JIEATENBHOCTH TPU  PEHICHUH
BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE y4y€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uluii (00CyxJaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIMUHALIUS
COBMECTHBIX JEWCTBUW, OIpelneJeHHe KpPUTEpUeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEICNATh LEIN AeATEIbHOCTH, TMIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSITeILHOCTD, BBIOMpATh Hanbosee dPPeKTUBHBIC CIIOCOOBI pelleHrs Y4eOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM  ACHUCTBUM TIPU BBINOJHEHUM 3aJaHUM C y4ETOM
MOJyYEHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BELIECTBaX M PEaKLUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBIICHHOW 1€/, yMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/jIaraeMble B YCIIOBUH 3aJaHHIA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTeIHHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW denepalibHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOY4YaIOIIMMHUCS Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupudeckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalnH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K koHIy oOyueHus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATHh CMBIC OCHOBHBIX XMUMHUYECKHX MMOHATHUI: aTOM, MOJIEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCU(PHUKaius peakiuidi: peaxiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUECKUE PEaAKIINH, TeIJIOBOU A (PeKT peakiuu,
SJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, pauyC aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpPHAS KOBAJICHTHAsI CBS3b, HOHHAS
CBSI3b, HWOH, KAaTHOH, AaHUOH, pAacTBOpP, MaccoBasi JOJs BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBieHUs (opmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHHUS MacChl BEUIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO--
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHA ABOTajipo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmdeckoit
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnma)y», maneie u
OOJIbIIINE TIEPUOJbI, COOTHOCHUTH OOO3HAUYECHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuonuueckass cucrtemMa Xumudeckux osnemeHtoB JI. .
MeHnieneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO0 JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuu (M0 YUCIYy M COCTaBy YUYaCTBYIOIIMX B pPEaKIHH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4y€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO JJIeMEHTa 1o (opmyse CoeauHEeHHUs,
MacCOBYIO JIOJTIO BEUIECTBA B pACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHHIO
XUMHUYECKOM peaKIny;

MPUMEHSTH OCHOBHBIC OTIEPAIIUU MBICITUTENILHOM JESITEIIbHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIeHHe, CHCTEeMaTU3alrI0, KIacCU(pUKAIHUIO,
BBISIBJICHUE TPUYMHHO--CICACTBCHHBIX CBSI3€M — JJISI M3Y4YCHHs] CBOMCTB
BEIIECTB M XHMHYECKHUX PpEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HaHUS — HAOJIOJIEHUE, U3MEpPEHHE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIEJIOBATh MPABUIIAM MOJIb30BAHUS XUMUYECKOU MTOCY 101 U 1a00paTOpHBIM
o0OpylOBaHUEM, a TakKe NpaBWIaM OOpalmleHusi C BEIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKIMSIMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XMMHUYECKUX OMBITOB I10 MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Boopo/ia M KHCIOpPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMPEAeIIEHHON
MacCOBOM JIOJIEM PacCTBOPEHHOrO BEWIECTBA, IUIAHUPOBATh W NPOBOJUTH
XUMHYECKHE DKCIIEPUMEHTHI TI0 PACMO3HABAHUIO PACTBOPOB MICIOYEH U
KHUCIIOT C TTOMOIIbI0 HHANKATOPOB (Jlakmyc, heHoapTanenH, METUIOPaHK

U Ipyrue).

K xoHIy 00yueHus B 9 Kjacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHUX NOHATHUWA: XWMHWYECKUAU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas peaKlMsi, XUMUYeCKasi CBS3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEDRJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] IUCCOLMAIUSA, PEAKIUH HOHHOIO
oOMEHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (xoBajieHTHas, MOHHAas,
MeTayuInyecKas ), KpucTaindeckas pemeTka, Koppo3usi METAIIJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW pEeaKIUU, MPEAEIbHO AOMYyCTUMAasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHHUS (HOpPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS] XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX paA3JIMYHOLO COCTaBa, NPHHAMIEKHOCTh BEUIECTB K
ONpeAeNEHHOMY KJIAacCy CO€IMHEHUW 1o (opmyiaM, BUI XUMUYECKON
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTAITUTUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBate cMbicn llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaATh
tabnuunyio Gopmy Ilepuoandeckoil cuUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHas mnoArpynna (A-rpymnmna)» u «1oOodHas
noarpynna (b-rpynma)», wmanbsie W OOJbIIME TEPHOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPHIC UMEIOTCS B IEPUOINIECKOM TaOJIHIIE, C YUCTIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U
3apsan  sAApa, oOOHIee 4YHUCIO OJJEKTPOHOB U pACHpEeAeNieHHE UuX 110
ANIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCIMHEHUN B Mpejenax MallbIX MEepUOAOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIECHEW OKHUCIICHUs
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMIME U CHCIUPUICCKUE XHUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIAsi OMNKHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKLUN;

COCTABJISITh  YPaBHEHHUSA JJIEKTPOJUTUYECKON JAHMCCOLUMALMU  KHUCIIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (QopMyJe COETUHEHHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOM peaKInu;

cO0JII0IaTh MIPaBHIIa TIOJIB30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
o0opy/oBaHMEM, a TakKXe TMpaBuia oOOpallleHus] C BeElIeCTBaMH B
COOTBETCTBHUM C HMHCTPYKIHSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TIOITBEPIKTAFOIINE KAUECTBEHHBIM COCTaB Pa3IMYHbIX
BCIIIECTB: PACIIO3HABATHh OMBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, TUIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI MU HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIINH MBICITUTEILHOMN JICSITEIIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMAaTU3aIlUI0, BHISIBJICHUE TPUUNHHO-
CJICJICTBEHHBIX CBSI3€U — JJISI U3YYCHHUS] CBOMCTB BEIIECTB U XUMUUYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TIO3HAHUS — HaAOJIOACHHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3iesioB u

KoaunuyecTBO 4acos

KoHTpoJsbHbIe

IMpakTHueckue

JaeKkTpoHHbIE (IU(PPOBHIE)

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUHMHYECKHE TIOHATHSA
Xumus — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
12 BemniecTBa n xumMnueckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxHelilne npecTaBUTEIH HEOPTAaHMYECKHX BEIECTB
51 Boznyx. Kucnopon. [lonsitue 5 bubnnorexa [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopoa.llonstue o kucimorax bubnnorexa [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [IOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo0.ru/7f41837c
Hroro 1o pasneny 30

Paznen 3. llepuonnyeckuii 3axon u llepuonnyeckas cucrema xumuuyeckux 3aieMmeHToB JI. U. MenaeneeBa. CTpoeHne aToMoB.
Xnanecxaﬂ CBA3b. OKI/IC.]I]/lTe.]H)HO-BOCCTaHOBI/ITeJIbHl)le pealculm



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

[Tepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

Bbu6moreka [JOK

31 XHMHHECKHX S1EMEHTOB /1. 1. ! https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CtpoeHue
aroMa
XuUMHUYECKAS CBS3b.
3.2 OKHUCIUTEINBLHO- 8 bubmnorexa [JOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIIUU
bubmuorexa [JOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837c
PesepBHOCE Bpems 3 bubmmorera [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



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

9 KJIACC

Kosaun4vecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne o/m P Konrpoasnsie | IlpakTudeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYECKHE peaKIUU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmuorexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XUMUYECKHUE PEAKIIMHU B PACTBOpPaAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTUHEHUS
51 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTUKa XUMHYECKIX
2.2 anemeHTOB VIA-rpymmel. Cepa u e€ 6 bubmmorexa [IOK
' PYTHIR £-6p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mmas XxapakKTepUCTUKA XUMHYCSCKIX
2.3 aneMeHToB VA-Tpymnmnbl. A30T, pocdop u ux 7 1 brbmmorexa [OK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01mmas XxapakKTepUCTUKA XUMHYCSCKIX
2.4 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 brbmmorexa [OK
' ) PYIHBL pol https://m.eds00.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
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

Pasznea 3. Merajiibl 4 UX COeTUHEHUSHA

. bu6mmoreka [IOK
3.1 Obmpe CBOHCTBA MCTaILIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiiie MeTaIbl 1 UX COETUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3nen 4. Xumus M OKpYy Kaoas cpeaa
41 BemecTBa 1 MaTepHabl B )KU3HU YeJIOBEKA 3 bubmmorexa [OK
' 1 P https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IHOYPOYHOE INNIAHUPOBAHUE
8 KVIACC
KouunyecTBo 9acoB DJIeKTPOHHBbIE
Ne HMara nu@poBbIe
Tema ypoka Konrtpoabnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi = o0pasoBaTesIbHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuun. Pone xumuu B 1 05.09.2023 bu6mmorexa [IOK
’KU3HU YeJioBeKa. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
5 ITonsatre o MeTOqax MO3HAHUA B 1 07.09.2023 Bbu6nmmoreka [JOK

XUMHHU

https://m.edsoo.ru/ff0d227¢e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

[Tpaktrueckas padora Ne 1 «IIpaBuiia
paboThl B 1a00paTOPUU U IPUEMBI

Bu6mmoreka [JOK

3
oOparieHus ¢ 1a00paToOpHBIM 12.09.2023 https://m.edsoo.ru/ffod23dc
000py/I0BaHHUEM»

4 Yucrtele BemecTBa 1 cMecH. CriocoObl 14.09.2023 Bu6mmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5) «lfa3 T;IIZHHG ;(IJI\EGCGI; (Ha mpumepe buomorexa LIOK

A | LA TIpHMEp 19.09.2023 | hitps:/m.edsoo.ru/ff0d28c8
OYHUCTKHU ITOBapEHHOW COJIN)»
21.09.2023 bubnnoreka HOK

6 AATOMEI 1 MOJIEKYJIEI https://m.edsoo.ru/ff0d2a6¢c

7 XUMHYECKHUE JIEMEHTHI. 3HAKU 26.09.2023 bubmnoreka LIOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

28.09.2023 bubnuoreka ]_[OK
8 Hpoctbie i crosibie petecTsa https://m.edsoo.ru/ff0d2a6¢
i 03.10.2023 bubmuorexa [JOK

9 ATOMHO-MOJIEKYJIIPHOE yUCHHE https://m.edsoo.ru/ff0d2d50
3 .

N

pMyTIa. 05.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX DJIEMEHTOB

11 OTHOCHUTENbHAs aTOMHAs Macca. 10.10.2023 bubnuoteka [IOK
OTtHocuTeNnbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBasi 10J1s1 XUMHUYECKOTO 12.10.2023 bu6mmoreka [IOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c

13 KonunuectBo BemectBa. Mob. 17.10.2023 bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230

1 dusnyeckue ¥ XUMHUUISCKUE SIBIICHUS. 19.10.2023 Bbu6nmuoreka [IOK

XuUMHUYECKast peakuuia

https://m.edsoo.ru/ff0d37fa
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[Ipu3Hakuy 1 ycoBus IPOTEKAHUS

Bu6muoreka [IOK

15 24.10.2023
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHMSI MAaCChl BELECTB. 26.10.2023 bubnmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruuciienus Konm4ecTBa, MacChl Eu6 10K
uoIMoTeKA
1 BEIIECTRA TIO YPaBHCHIM 09.11.2023 | https://m.eds00.ru/ff0d5708
XUMHUYECKHUX peaKiuit
Knaccudukanus XxumMmudecknx Bt LOK
2 noIMoTeKA
18 peaxiuii (COCAHCHH, PasIOKCHH, 14.11.2023 | https:/m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBbIii- BuG 110K
noIMoTeKa
19 sHIMKTIoNeAUCT. ObodmenKe 1 16.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HaHUI
20 KonTponbnas padota Nel o teme 21.11.2023 bubnuotexa [JOK
«BemiecTBa 1 XMMUYECKUE PEAKLIAID) https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk razos. Cocras Eub 110K
nOIMoTEKA
21 BO3AyXa. KHCI10pos — 1eMenT i 23.11.2023 | https:/m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
DU3NYECKUE U XUMUYECKHE CBOMCTBA Bu6 [IOK
noIMoTeKA
22 KHCIOPOJA (PCAKIIHH OKHCIICHI, 28.11.2023 | hitps:/m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcugax
CriocoObl osTyuyeHHs KUCIOPOaa B E6 LOK
uoIMoTEKA
23 71a00paTOPUU U TPOMBILIIIEHHOCTH. 30.11.2023 | pttps://m.edsoo.ru/ff0d497a
[Tpumenenue kucnoposaa
TennoBoii 3ppexT xumMuueckoit
24 peaxkuuu, MOHATUE O bu6numoreka [LIOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- 05.12.2023 https://m.edsoo.ru/ff0d4790

U OHAOTCPMHUYCCKUX PCAKIUAX
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TomuBo (HEDTh, yrojib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHHE BO31yXa, CIIOCOOBI €ro 07.12.2023 httos://m.edsoo.ru/ff0dAcda
MIPEIOTBPALIECHUS
[TpakTrueckas padota Ne 3 o Teme Eu6 110K
nonMMoTeKa
26 «lonyuenne u cobupanne . 12.12.2023 | https:/m.edsoo.ru/ffod4ae2
KHCIIOPO/Ia, U3YICHHUE €TO CBOMCTBY
97 Bonopon — anemeHT u npocroe 14.12.2023 | bubmoreka [IOK
BelecTBO. HaxoxaeHnue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 DOU3NYECKUE U XUMHUYECKUE CBOMCTBA 19.12.2023 bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIOTaX U COJISX 21.12.2023 Et?[ij?/l;ln(?eedl;icﬁglll‘{f 0d50d2
30 Crioco6bI moTyueHus BOAOPOia B 26.12.2023 | budmmorexa [IOK
naboparopun https://m.edsoo.ru/ffod4dd0
[Tpaktrueckas padota Ne 4 o Teme BuG 110K
UOJINOTEeKA
31 «lonyuerne u co(inpaHHe BOAOPOAa, 28.12.2023 | https:/m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
32 MossipHblii 00bEM Ta30B. 3aK0OH 09012024 @ budmmoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucnenus o0bEma, KoMUecTBa Bu6 110K
UOJINOTEeKA
33 Belllectpa 1asa 1o ero HIBECTHOMY 11.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BbEMY
Brruucnenus 006EMOB ra3o0B 1Mo Bu6 110K
nOIHOTEeKA
34 YPABHCHITIO PEAKIIH Ha OCHOBE 16.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOIIEHUH Ta30B
35 dusnyeckre ¥ XUMHYECKIE CBOMCTBA 18.01.2024 Bbu6nmmoreka [JOK

BOJBI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBaHui. [ToHsaTue 00

Bu6muoreka [IOK

36 23.01.2024
HWHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopHTEb.
37 Hacrimmennble 1 HeHACHIIIEHHBIE Bu6muoreka [JOK
pactBopbl. MaccoBas 0715 BELIECTBA 25 01.2024 https://m.edsoo.ru/ff0d5b40
B pPacTBOpe
[TpakTruyeckas padora Ne 5 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnunoreka [IOK
OHpGl[GJIfEHHOfI MacCOBOM J10JIEH 30.01.2024 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 mo teme 01.02.2024 A bubmmorexa IIOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcunel: cocTaB, KJIacCH(PUKaIus, 06.02.2024 bu6nmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
H .
o | memremen S ok
’ 08.02.2024 |  hitps://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUIIOB
42 OcHoBaHus: COCTaB, KiacCU(UKaI, 13.02.2024 bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnune u XuMu4eCKHe CBOWCTBA 15.02.2024 | bubmoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kiaccupukarms, 20022024 @~ budmmoreka LOK
HOMEHKJIAaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHune n XuMu4eCKHe CBOWCTBA 22 02.2024 | bubmmorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
C : ,
15| ccotm royacnim et bimiorera LIOK
YACHI, 27.02.2024 | htps://m.eds00.ru/00ad9474

CBOICTBa
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[IpakTrueckas padora Ne 6. Pemenue
IKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe

Bu6mmoreka [JOK

47
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX 20.02.2024 https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
['eHeTH4ecKas CBSA3b MEXKITY
48 KJIaCCaMH HEOPTaHHUYECKUX bubmmorexa [TOK
'cop 05.03.2024 | nttps://m.edsoo.ru/00ad9a50
COCITUHEHUI
49 O06001IeHre U CHCTeMaTH3 AU 07.03.2024 bu6mmoteka [IOK
3HaAHUU https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUYECKHUX bubmorexa [IOK
. 12.03.2024 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBsie o acc a
51 XI/II\I/);I:IIeCIITCI/II)I(B;JTII;EI;(:IITOBHI(?}I(/)IEHITIII:: 0 bubmorexa HOK
' 14.03.2024 | https:/m.edsoo.ru/00ad9ffa
Ipynmnax CXOJHBIX SJIEMEHTOB
[Iepuoanueckuii 3aK0H U
59 Ilepunonnueckas cucrema bubnnorexa [IOK
XAMUYECKHX 37eMeHTOB J[. U. 19.03.2024 https://m.edsoo.ru/00ada52c
Meneneena
21.03.2024 bubnuoTeka I_IOK
>3 Hleprozst, rpymrEL, MOArpyIE! https://m.edsoo.ru/00ada52c
54 Crpoenne aromoB. CocTaB aTOMHBIX 02.04.2024 @~ budmmoreka LIOK
snep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000T04eK
55 aToMOB 3JieMeHTOB [leproanyeckoi buommorexa LIOK
PHOZ 04.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl [[. 1. MenaeneeBa
56 XapakTepucTUKa XMMUYECKOT O 09.04.2024 A bubmmorexa IIOK

9JICMCHTA I10 €r0 IOJIOKCHHIO B

https://m.edsoo.ru/00ada824
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IIepunonnueckoii cucreme /1. 1.
Meunneneesa

3nauenue [leprnoanyeckoro 3akoHa
JUTSl pa3BUTHS HAYKH U IPAKTUKH. 1.

Bu6muoreka [JOK

57 . :
N. MenneneeB — y4€HbIN, Iegaror u 11.04.2024 https://m.edsoo.ru/00ada96e
rpaXKTaHUH
58 DJIEKTPOOTPHULIATEIILHOCTH ATOMOB 16.04.2024 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOR https://m.edsoo.ru/00adaab8
18.04.2024 bubnnoreka HOK
59 HoHHast XuMueckast ceash https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHasg XuMuyeckas 23.04.2024 bubnunoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanientHas HenossipHas 25 04.2024 bubnunoreka [IOK
XAMUYECKasl CBI3b https://m.edso0.ru/00adaab9
02.05.2024 | bubmmoreka IIOK
62 CTeneHb OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCITATEITbHO-BOCCTAaHOBUTEIHHBIC 07.05.2024 bubmuorexa [JOK
peakuumn https://m.edso0.ru/00adb076
14.05.2024 | bubanoreka LIOK
64 OKucauTeny U BOCCTAaHOBUTEIN httos://m.eds0.ru/00adb076
K 06ota Ne4
65 «((3)Hfggzzz?rf;ao;(ian::KzzMe brbmmorexa [OK
P ' 16.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepHblil ypok. O60011eHE 1 21052024 | bubmuoreka [IOK
cUCTEeMaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O60011eHE 1 23052024 | bubmmoreka [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00ad9cb?2
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68 PezepHublii ypok. O6001meHe 1 1 bubmmoreka [LIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I1O 68

[NPOIT'PAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne [ara uudpoBbie
Tema ypoka KonTpouabnsie | IlpakTuyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThbI pecypest
[lepuoauueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnunoreka [IOK
XHUMUYECKHX deMeHToB JI. 1. 01.09.2023 https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU BuG 110K

. nonnoTeka

2 CBOMCTB xnj\/mqecxnx AJIEMEHTOB 1 05.09.2023 httos://m.eds0o.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB

3 Kitaccudukanus 1 HOMEHKIATypa 1 08.09.2023 | bubmmorexa LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckon CBA3U U TUIIHI 1 12.09.2023 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[ToBTOpEHUE U yroyoneHue 1 1
3HaHUM OCHOBHBIX Pa3/IesIoB Kypca 15.09.2023
8 kiacca»

6 Knaccudukanms xuMmudeckmnx 1 19.09.2023 bubnmnoreka [IOK
peaxkLyii 110 Pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN BuG 110K

nonroTexa

7 peakuuu. [IoHsATHE O TOMOTE€HHBIX U 1 22092023 https://m.edsoo.ru/00adbega
TETEPOTEHHBIX PEAKITUIX

8 ITonsTHE O XMMUYECKOM 1 26.09.2023 bu6mmorexa [IOK

paBHOBECHUMU. CDaI(TOpLI, BJIUAIOIIUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Ha CKOPOCTh XMMHUYECKOH peaKuu
U TI0JIO’KEHUE XUMUYECKOTO
paBHOBECHS

OKHCINTEIFHO-BOCCTAHOBUTEIHHEIC

Bu6muoreka [JOK

9 29.09.2023
peakiuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON Bu6 LIOK
nonIMoTeKa
10 nuccormanuu. CUibHbIE U ci1a0bie 03.10.2023 https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
. bubmuorexa [JOK
1 Horibie ypagHeHitA peariuti 00-10.2023 https://m.edsocﬁu/OOadd448
XHUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE NPECTaBICHUN bubnuorexa [JOK
00 2JIEKTPOTUTHYECKOM 10.10.2023 https://m.edsoo.ru/00add5d8
JIUCCOLIMAITAN
XUMHUYECKUE CBOMCTBA COJIEHN B Bu6 110K
. noIMoTeKa
13 CBCTE NPE/ICTABICHHH 00 13.10.2023 |  https://m.edsoo.ru/00addgb2
AIEKTPOIUTUIECKON TUCCOLUAIIAN
. bub6nuoreka LIOK
14 Hontrie o riapomise coreit 17102023 https://m.edsoo.ru/00add9d4
15 O06o001IeHre 1 CUCTEMaTH3 AL 20.10.2023 bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1. Eub 110K
nOIMOTEKA
16 «Permmenne sKCIIepUMEHTATBHBIX 24.10.2023 httos://m.edsoo.ru/00addbfa
3aau»
Kontponbnas padota Ne2 o teme
17 «DNEKTPOIUTHIECKAS bubnmnoreka [IOK
JYICCOIMAIINS. XUMHUYECKHE 27.10.2023 https://m.edsoo.ru/00addecO

pCaKknuu B paCTBOpax»



https://m.edsoo.ru/00adcade
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OO61mas xapakTepuCcTHKa IraJOreHOB.

18 X N bu6mmoreka [IOK
VIMITICCICHE CROHCTRA Ha HpiMepe 10.11.2023 | https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CossiHasi KUCIIOTa, BuG 110K
. noIMoTeKa

19 XUMUYECKHUE CBOMCTBA, MOJIyYEHHUE, 14.11.2023 httos://m.edsoo.ru/00ade104
pUMEHEHHE
[IpakTuueckas pabora Ne 2 o Teme Bu6 110K

N uoIMoTeKA

20 «HOqueHH? COIITON KHCIOTEL, 17.11.2023 | https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOMCTBY»

Borurcnenus o ypaBHEHUSIM Eu6 LIOK
- noIMoTeKA

21 RIMITHCCIIDX PEaiciiiti, CCI O/ 21.11.2023 | https://m.eds00.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

99 OO0m1as xapakTEpPUCTHKA SJIEMEHTOB 2411.2023 | bubmamorexa LIOK
VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIUGUKALIUN CEPBI.

93 Haxoxnenue cepsl U e€ bubnnorexa [HOK
COEMHEHUH B IPUPOJIE. 28.11.2023 https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoniopo/1, CTpoeHue, BuGmiorexa LIOK

24 (1)14301/1 HICCIHC H XHNMITICECKHE 01.12.2023 | https:/m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuapl cepbl. CepHas KUCTIOTA, Eub 110K

nOIMOTEKA

25 @Hzfmecme 1 XHMITHECKHE 05.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHHE
XUMUYECKUE PEAKIUH, JIKAITUE B

26 OCHOBE MPOMBIIIIEHHOT0 crocoba bubnnorexa [HOK
MOJIy4EHUS] CEPHON KUCIIOTHI. 08.12.2023 https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arpsA3HEHNE
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OKPYXKarOILEH Cpebl
COETUHEHUSIMU CEPbI

Brruncnenue MmaccoBou 1oau

Bu6muoreka [IOK

27 12.12.2023
BBIX0/JIa IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO6m1as xapakTEepUCTHKA SJIEMEHTOB
VA-rpynmesl. A30T,

byt bu6mmoreka [IOK

28 PACHPOCTPANEHHE B PUPOZE, https://m.edsoo.ru/00adeea6
(pu3HYECKHE U XMMUYECKUE 15.12.2023 T '

CBOMCTBA
AMMHaK, ero Gpu3nvIecKue u BuG LIOK
C noIMoTeKa

29 XUMHYECKHE CBOMCTBA, OJTyUCHHE 19.12.2023 | hitps://m.edsoo.ru/00adf004
Y IIPUMEHEHUE
[IpakTrueckas pabora Ne 3 o Teme BuG 1IOK

UOIMOTEKA

30 «HOJIyLIveHI/Ie AMMHAKa, H3YHeHne 22.12.2023 | nttps:/m.edso00.ru/00adf180
€ro CBOWCTB»

31 A3oTHas KUCIOTAa, € (hru3nYecKue u 26.12.2023 @~ budmmoreka LIOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
AMMOHMS B KQYC€CTBE MUHCPAJIbHBIX B 6 ]_[OK

UOIMOTEKA

32 0 . X
YAODPCHHH. AHMIHECKOE . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPYKaIoIei cpepl 29.12.2023
COEIMHEHUSIMH a30Ta
dochop. Okeun pocdopa (V) u BuGmorexa LIOK

33 bocopnas KHeIoTa, usuraccme u 09.01.2024 | https:/m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJTYyICHUE

34 Ucnons3oBanue ¢pocdaToB B 12.01.2024 bubnmnoreka [IOK

KauCCTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yno0peHuil. 3arpsi3HeHne
PUPOIHOM cpenbl hocharamu

Yrnepon, pacupocTpaHeHUE B

bu6mmoreka [IOK

3 HPHPOAE, (bnanezcme " 16.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcunel yriiepoaa, ux Gu3ndecKue
1 XUMHUYECKHE CBOMCTBA. BuG 110K
noOIMoTEKA
36 DKOJIOTHYECKUE TTPOOIIEMBI, httos://m.edsoo.ru/00adfebe
CBS3AHHBIE C OKCHIOM YIJIEpO/Ia 10.01.2024 o '
(IV)
37 YronbHas KHUCI0Ta U €€ COJIn 23.01.2024 ]stlffsj'I/I;Ir(r)wTeedI:cﬁ(u)/Iéan 006¢
[TpakTrueckas padora Ne 4 1o reme
38 "IlonyuyeHue yriaekuciaoro rasa. bubnuoreka LIOK
KauectBennas peakius Ha 26.01.2024 https://m.edsoo.ru/00ae027¢
KapOoHaT-MoH"
[TepBOoHaUYANBHBIE TOHATHS 00 Eu6 10K
noOIMoTeKa
39 OPFAHIIECKHX BOMECTRAX KAk O 30.01.2024 |  https:/m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
bu6mmoreka [IOK
40 K > 02.02.2024
PEMHIH I €T0 COCHUHCHIA https://m.edso00.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemenue sxcnepuMeHTaNbHbBIX bu6numoreka [LIOK
3amad no teMe «BaskHenmne 06.02.2024 https://m.eds00.ru/00ae0bf2
HEMETAIUIBL U UX COEIUHEHU»
Kontponbnas padota Ne3 o teme Bu6 110K
. HOJINOTEKA
42 «BaKHEHIINE HEMETAIbL M HX 09.02.2024 | https://m.edsoo.ru/00ae0e18

COCOAUHCHUA»
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OO0m1as XxapaKTepucTUKa
XUMHAYECKUX IIIEMEHTOB —
MeTaJuI0B. MeTajuinueckasi CBI3b 1

Bu6muoreka [JOK

43
METAJINYECKask KPUCTAIUIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA 13.02.2024
METAJIJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.
44 DIIEKTPOXUMUUECKUI DS bubmmorexa [IOK
pOXHM AR 16.02.2024 | https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaIOB
O61ue crocoOb! MOTyYeHUS
MeTaiuioB. CraBsl. BerunciaeHus
45 10 YPaBHEHUAM XUMHYECKUX bubmmorexa [OK
yp N https://m.edso0.ru/00ae1156
PEaKIMii, €CJIM OJIMH U3 PEarcHTOB 20.02.2024
COJICPKUT MPUMECH
27.02.2024 | bubmmoreka IIOK
46 Honstrie o kopposun MeTailion https://m.edso00.ru/00ae1278
bu6mmorexa [IOK
01.03.2024
47 [lenourpie MeTaLs! https://m.edsoo.ru/00ae14h2
48 OKCHIBI ¥ THAPOKCHUJIBI HATPUS U 05.03.2024 bu6mmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHoO3EMENBHBIE METATIIBI — 12.03.2024 bubnuoteka [IOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
. 15.03.2024 | bubmmorexa IIOK
S0 BaxcHeHuI1e COSMHCHNS KaTb K https://m.edsoo.ru/00ae15e8
51 06061101eHHe A CUCTEMATH3AIINAA 19.03.2024
3HAHUHA
59 JKEcTKOCTh BOJIBI M CITOCOOBI €€ 22 03.2024 bubmuorexa [JOK

yCTpaHEHHS

https://m.edso0.ru/00ae1886
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[TpakTrueckas padora Ne 6 o Teme

bu6mmoreka [IOK

>3 XeCTKOCTB"BOﬂH fMETOARLEe 02.04.2024 | nttps://m.edsoo.ru/00aelaes
yCTpaHEHUs
. 05.04.2024 | bubmoreka [HOK
>4 AJIOMHHHH https://m.edso00.ru/00aelc64
55 AmMdoTepHbIe CBOHCTBA OKCHIA U 09.04.2024 bubnmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00ae1c64
12.04.2024 | bubmmorexa IIOK
56 Keneso https://m.eds00.ru/00ae1d86
57 OKcuUIbI, TUIPOKCUJIBI U COJIU 16.04.2024 bubmnoreka LIOK
xenesa (II) u sxenesa (11I) https://m.edsoo.ru/00ae35e6
5g O6061£I6HI/I€ Y CUCTEMATH3aLIMs 19.04.2024
3HAHUU
[IpakTuueckas padora Ne 7.
59 Pemenue sxcnepruMeHTaIbHbBIX bu6nuoreka LIOK
3aJ1a4 o TeMme «BakHelimnine 23.04.2024 https://m.edso0.ru/00ae3de8
METAJIJIbI U UX COETUHEHHSI
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CITH OJTHH
60 U3 PEareHTOB JIaH B U30BITKE WIIH bu6mmoreka [IOK
COZIEPKUT ITpUMeCH. Brrunciienus https://m.edso0.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa MPOAYKTa 26.04.2024
peaKIyu
61 06061116HI/I6 W CUCTEMATU3AIUS 03.05.2024
3HAHUH
Kontponbnas padora Ne4 o teme
62 «BakHelne MeTaJuIbl U UX 07.05.2024

COCOAUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemecTBa u matepuaisl B 1 14.05.2024 Bu6muoreka [IOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHHE 1 17.05.2024 bubnmoreka [JOK
OKPY’KaIoIlleH Cpezbl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemieHun 1 21.05.2024 bubnnorexa [IOK
9KOJIOTUYECKHX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001eHNE 1 1 24052024 | bubmuoreka [IOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PeseprHsblit ypok. O6001meHue 1 1 bubnuoreka LIOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111eHUE U 1 bubnuoreka [IOK
cUcTeMaTH3alus 3HaHUH https://m.edso0.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOBIIO 68

I[TPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumusi, 8 knacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxrmmonepHoe o61mecTBo «M3marenberBo «IIpocBemenue»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon WU.I'., Cnagkos C.A.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOAUYECKHUE MATEPHUAJIbBI IJI1A YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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