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oOmieoOpa3zoBaTenbHbIX Kjaccax (Ha ocHoBe mporpammbl no xumuu O. C.
["abpuensna). JlanHas paboyas nporpaMma 1o npeameTy « XUMHs» paccuuTaHa Ha
yqamuxcst 8-9 KIacCoB CIMENHUAIBLHOTO (KOPPEKIIMOHHOTO) o0ydeHus. JIjisi Takux
JeTel XapaKTepHbI HU3Kas pabOTOCIIOCOOHOCTh M TOBBINMICHHAS yTOMIISIEMOCTD,
HEOPTaHU30BAHHOCTh U CKJIOHHOCTh K HApPYLICHUSIM JUCUUIUIUHBI (BCIIECICTBUE
MOBBIMICHHOW WMITYJIbCHBHOCTH W THUIIEPAKTUBHOCTH), OCIAOJICHHAS TaMsTh,
HU3KH 00pa3oBaTelibHbIA ypoBeHb. [IpakThka MOKa3bIBAa€T, YTO IIKOJIbHUKAM
TpeOyeTcs Oonpenesi€HHbIA Mepruoj] BPEMEHU, UYTOObl aJanTUPOBATHCA K HOBOMY
peaMeTy, TIOYyBCTBOBaTh MHTEpPEC K HEMY, OCO3HaTh €ro 3HAauYeHUE B
coBpeMeHHOM mupe. Kypc «Xumus 11 1eTei ¢ orpaHnYeHHBIMUA BO3MOKHOCTSMHU
3I0pPOBbs» TPU3BAaH, HCIOIB3YS HMHTEpEC OOYyYalolmUXCs K JKCIIEPUMEHTaM,
chopMHpOBaTh YMEHHE HAOJIO/aTh, JI€JaTh BBIBOJBI HA OCHOBE HAOJIOJCHUMH.
Pemiate pacu€rHble 3aJayd Ha OCHOBE HMMEIOIIMXCA 3HAHMM 1O MaTEMAaTHKE.
MHoro BHUMaHuUsl 00pallaeTcs Ha TEXHUKY HKCIEPUMEHTA, YMEHHUE MPABUIBLHO U
YETKO OIKCHIBATH PE3YJbTAThl AKCIIEPUMEHTA, NMPU3HAKU peakuuil. M3yuarorcs
MpaBWJia TEXHUKUW OE30MaCHOCTH. OKCIHEPUMEHT BKIIIOYACTCS B TBOPUECKHUE
JOMalllHUEe MW MpoBepouHbie padoThl. I[lpenmnouyreHue B Kypce OTBOAUTCS
(GhOpMUPOBAHUIO MPEICTABICHUN U MOHATUN KaK MEPBOOCHOBE, a HE TEOPUU. XOTS
yCUJIME€ TOW WIM HMHOM  CTOPOHBI  OMNPENENSETCS  MCHUXOJIOTUYECKUMU
OCOOEHHOCTSIMU OO0YyYalOIMMUXCs U TMPAKTHYECKYI0 peaju3alliio JIaHHOTO Kypca
pelIaeT yYuTellb.

OCHOBHOM 1eJIbI0 WHIAWBUAYAJIHLHON ananTUPOBAaHHOM 00pa3oBaTENbHON
NpOrpaMMbl  ABJISIETCS CO3/IaHHE ONTHUMAJIbHON KOPPEKIHOHHO-PAa3BUBAIOLIEH
cpeabl, oOecreunBaroliell aJIeKBaTHbIC YCIOBUSI M PaBHBIE BO3MOXKHOCTH IS
NOJIy4eHHs] 00pa30BaHus, BOCIIMTAHNUs, collManu3anuu yyauierocsa ¢ OB3.

IlcuxoJioro-nexarornyeckasi XapakTepUCTHKA  O00y4alomuxcs ¢
OB3(3I1P)

Kareropusi o0yuaromuxcsi ¢ orpaHU4eHHBIMA BO3MOXXHOCTSIMHU 3JI0POBBSI U
HEOJHOPOJHAsA MO0 COCTaBy rpynna IKOJbHUKOB. Cpeau MPUYUH BO3HUKHOBEHHUS
3aJIEPKKNA  TICUXUYECKOTO Pa3BUTHS - OpraHuyeckas W/win ¢GyHKIUOHATbHAS
HEJIOCTATOYHOCTh  IIEHTPAJIbHOM HEPBHOM CHUCTEMbI, KOHCTUTYIMOHAJIbHBIE
(bakTOphl, XPOHHUYECKHE COMATHYECKHE 3a00JIeBaHUs, HEOIArONPUATHBIE YCIOBHS
BOCIIMUTAHUS, TICUXUYECKas M colMaibHas AenpuBanus. [lomo6Hoe pazHooOpaszue
ATUOJIOTHYECKUX  (PAKTOPOB  OOYCIOBIMBAET  3HAUUTENbHBIA  JIUAMMa30H
BBIPQKEHHOCTH HApYIICHUH - OT COCTOSHUM, MNPUOIMKAIOMKUXCS K YPOBHIO
BO3PACTHOM HOPMBI, 10 COCTOSHUM, TPEOYIONUX OTIPAaHUYCHHUS OT YMCTBEHHOM
OTCTaJIOCTH.



Bce oOyugaromuecss ¢ OB3 wuCHBITBIBAaIOT B TOM WM HMHOM CTENECHU
BBIPOKEHHBIE 3aTPYJHEHHUS B YCBOCHUM YUYEOHBIX Mporpamm, OOYCIOBJIEHHBIC
HEJI0OCTAaTOYHBIMH TI03HABATEIHLHBIMHU CITOCOOHOCTSIMHU, a TaKXKe CHernu(puIecKumMu
pPacCTpOMCTBAMHM MCUXOJIOTHYECKOTO Pa3BUTHS (IUKOJIBHBIX HABBIKOB, pEYU U Ip.),
HapYIIEHUSMHA B OPTaHU3AINH JACATEIHPHOCTH /WA TOBEACHHS (IMOIIMOHATHLHOM
chepnr). Obmumu 1t Bcex obyuaromuxcs ¢ OB3 sBisSioTCS B pa3HON CTETICHU
BBIPOKCHHBIE HEAOCTATKHM B (DOPMHUPOBAHWU BBICIIMX ICUXUYECKUX (PYHKITUH,
3aMeIJIEHHBI TeMmn Ju0O0 HEPaBHOMEPHOE CTAHOBJIEHUE TO3HABATEIbHOM
NEeSATEIbHOCTH, TPYIHOCTH MPOU3BOJIBHON CaMOpPEryssiiuu. J{ocTaTOYHO YacTo y
oOy4Jaronmxcsi OTMEUYaIOTCsl HApYIIEHUsS] PEUYeBOM M MEJIKOH PYyYHON MOTOPHUKH,
3pUTEILHOTO BOCHPHUATHS W TMPOCTPAHCTBEHHOM OPUEHTUPOBKH, YMCTBEHHOM
paboTOCIIOCOOHOCTH U SMOITMOHAIBHOU CephI.

JleTn 1m0X0 3alOMHHAIOT HMHQPOpPMAIMIO, TOTOMY YTO O0O0bEeM uX
KPaTKOCPOYHON ¥ JOJTOBPEMEHHOW TaMATH OTPAaHWYCH, €CTh HapYyIICHUS
MEXaHUYECKON maMsaTH. VX BOCTIOMHHAHHS OTPBIBOYHBI, HEIOJHBI, TOJIBKO YTO
BBEIYUCHHBI YpOK, OBICTpo 3aObiBaeTcs. I[lmoxas mamsaTh MemiaeT BO BpeMs
3aHATHS: HampUMep, TaKoMy peOeHKY MPUXOAUTCS TIOCTOSHHO HANlOMHHATH
YCJIOBUS 3ala4M WJIH MPABUIIO, OH ITyTaeT CJIOBa U T. 1.

UM TpebOyercss OOJbIIE€ MONBITOK, YTOOBI 3allOMHUTH YTO-TO, MO3TOMY
HEOOXOJMMO MHOTOKpaTHOE TIOBTOpeHHME HOBOM wuHbpopmaruu. Ilpum ee
BocrpousBeacHun pedenky ¢ OB3(3I1P) takke Hy»XHO OOJbIIe BpeMEHH, TaK KaK
OH JI0JITO TMOAOUPAET HY>KHBIE CJIOBA.

N3-3a mmoxoi mamMsT 0 MHOTUX NPEAMETAX, OHATUSX, SBJICHUAX Y JETEU C
3I1P cknanpiBaeTcs ¢dparMeHTapHOE MpEACTaBICHHUE: 00IIas KapTUHKA €CTh, HO
4acTh KyCOUKOB MO3aUKU OTCYTCTBYET.

JlokazaHo, 4TO HaIJISIAHBIM MaTepuaj yCBauBaeTCs HAMHOIO JydIlle, YeM
CIIOBECHBIM, IMOATOMY MpU OOBSCHEHWH HEOOXOJIMMO HCIOIb30BaTh PHUCYHKH,
MPOCThIE CXeMbl, HH(porpaduky.

PebGenky TpyaHO MONTo yAep)KWBaTh BHUMAaHHE Ha OJHOM NPEIMETE WA
3aHSTUU, OH MOCTOSIHHO Ha YTO-TO OTBJICKAETCS. YUHUTENS 4acTO €ro pyraroT 3a
HEYCUJIUYMBOCTh U OOJITOBHIO HAa YPOKE, HECIIOCOOHOCTH BBITIOJHUTH 3aJIaHUE [0
KOHIIA.

UtoOwbl caenaTh 3aHATHS B IIKOJIE W JoMa Oosiee d(PPEKTUBHBIMH U
WHTEPECHBIMU JIsl peOeHKa, He0OXOAMMO OpPTraHU30BHIBATH WX TaK, YTOOBI ObLIa
yacTasi CMEHa BHUJOB JESITEIBHOCTH. B KOMHarte, rie peOCHOK YUYUT YPOKU HE
JIOJDKHO OBITh HUKAKUX BHEIIHUX pa3IpakuTeNied — KOMIBIOTEpa, pajuo,
TeJIeBU30pa.



OOpa3Hoe MBIIUIEHWE Y TakuxX JIeTeld HapyluleHO, TO €CTh OHM HE MOTYT
MPEACTaBUTh JETAIBHO KOHKPETHYIO CUTYAIIMIO UJTU MIPEAMET B yMe. AOCTpaKTHOE
MBIIUICHUE (OTBJICYCHHBIN OUCK PEIIeHHs MPOOIEMbl, CHOCOOHOCTh B3TJISIHYTh Ha
CUTYallMI0 B IIEJIOM, HEe oOpalasch K OMbBITYy, OpraHaM YyBCTB) U JIOTMYECKOE
MbIIUIEHHE (YMEHHE BBICTPAaWBaTh MPUYUHHO-CIICICTBEHHBIE CBA3M, NPUMEHSSA U
aHANM3UPYys 3HAHUS, TMOJYYECHHbIE paHee) padOTalT TOJBKO, €clii pedeHKa
HaIpaBJIsieT B3POCIIbIA — YUUTEINb, POJUTENb.

CamocTosTENbHO PEOCHOK HE MOXKET CHIENaTh KaKoW-TO OOMH BBIBOJ,
KiaccuuipoBats MHGOPMAIUIO, BBIIETUTH OCHOBHBIC MPU3HAKK MPEIMETOB,
CPaBHUTh, HANTH pa3iuyus U oOlIee MEXI1y HUMU, HAUTH CBS3b U T. 1.

B sMmonmonanbHO-BOIEBOH cepe BCTPEUarOTCs CIEAYIOIINE HapyICHUS:

- IIOCTOSIHHBIE PE3KHE ITepenaabl HACTPOCHHUS;

- BHYIIIAEMOCTb, OBICTPO MOMAJAET MO/ BIUSHUE APYTUX;

- 4acThI€ MTPOSIBIICHUS arpeCCUU, BCIIBIIIKY THEBA,

- HOBBIIIEHHAs TPEBOKHOCTD, CTPAX;

- HU3Kasi CAaMOOILIEHKA, HEYBEPEHHOCTh B ce0¢;

- HE EJIaHHE YTO-TM0O ClIeaTh;

- HECITOCOOHOCTh K CAMOCTOSITENIbHBIM JE€HCTBUSAM;

- TUIIEPAKTUBHOCTD;

- HEPEIKO COBEpIIAET IOCTYNKH, HaXOoJsChb B CHUJIbHOM

BO30YKJIEHUH, B COCTOSIHUU addekra.

Takum o0Opa3om, oOyuas peOeHkKa TeJarory HEOO0XOJIUMO HMETh
OIpEJEIICHHbIE YCTAHOBKH, a TAKXKE UCIOJIb30BaTh HA YPOKaX paziuyHbie (POPMBI.

Oco0eHHOCTH ICUXUYECKOTO Pa3BUTHSI I€TEH, MPEXIe BCEro HeJ0CTaTOYHAs
Cc(OPMUPOBAHHOCTb MBICIUTENBHBIX ONEpaluid, 00yCIaBINBAIOT AOMOJHUTEIbHbIE
KOPPEKLMOHHBIE 3a]1a4M, HAIPABJICHHbIE HA Pa3BUTUE MBICIUTEIBHOW U PEUYEBOU
JEATEIbHOCTH, Ha MOBBIIICHUE MO3HABATEIbHON aKTUBHOCTH JETEH, HA CO3JaHUE
YCIOBUM JJIS OCMBICIICHUSI BBIMOJHSAEMON ydeOHON paboTel. B cBs3um ¢
O0COOCHHOCTSIMH TIOBEJICHUS U JESTEIBHOCTH 3TUX y4aluxcs (pacTOPMOKEHHOCTD,
HEOPTaHU30BAHHOCTh) HEOOXOJIUM CTPOKAWIIMKA KOHTPOJb 3a COOJIIOJCHHEM
npaBui TEXHUKUM OE€30MaCHOCTH IMpH NPOBEACHUM J1a0OpPaTOPHBIX ONBITOB B
XUMHUYECKOM KaOWHeTe, BO BpeMsa OHKCKypcuil. bosblnoe 3HaueHue s
MOJIHOLIEHHOTO YCBOGHMS Y4eOHOro mMaTepuaia o XMMUU MpuoOpeTaeT omnopa Ha
MEXIPEIMETHbIE CBSI3M BOIIPOCOB, H3Y4Yae€MbIX B JAHHOM Kypce, C TaKUMH
y4eOHBIMU TIpEIMETaMH, KaK TpHpoAoBeneHue, reorpadusi, ¢usznka, OUOIOTHS.
[To3BosAst paccMaTpuBaTh OJUH U TOT K€ y4eOHBIH MaTepHall ¢ pa3HbIX TOYEK
3pEHUs], MEXIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €0 JyUIIeMy OCMBICIEHHUIO, OoJiee
IIPOYHOMY 3aKPEIUIEHUIO ITOJIYYECHHBIX 3HAHUW M NPAKTUYECKUX yMeHuu. lIpm



MOATOTOBKE K YpOKaMm YUYWTEelIb JODKEH MPeaycMOTpeTh (OPMHUPOBAHUE Y
yYalluXxCcsli YMEHUN aHAIM3UPOBATh, CPABHUBAThH, 0000IIaTh U3yYaeMblil MaTepHall,
IUTAHUPOBATH MPEACTOSIIYIO PadOTy, OCYIIECTBISTH CAMOKOHTPOJIb.

HeoOxonumMo  TOCTOSIHHO — CIEAUTh 32  MPABWIBHOCTBIO  PEUYEBOTO
o opMIICHUS BBHICKAa3bIBAHUHN YUAITUXCSI.

[Ipn mpoBeneHUM MNPAKTHYECKOW padOThl KaXKAbld €€ 3Tall BBINOJHAETCA
YYaIAMHUACS BMECTE C YUUTEIIEM | TIOJI €T0 PyKOBOACTBOM. Ha mocke 00s3aTenbHO
BBIBEIIMBAIOTCSl TIpPaBWJIa TEXHUKU OE30MACHOCTH, COOTBETCTBYIOIIWE JaHHOMY
BUJly pabOThl, Jaercs NpaBuiIbHAas 3amuch (OPMYJbl U YyKa3blBaeTCs LEJb
npoBeneHust pabotel. [locienHee crmocoOCTBYeT OCO3HAHUIO — YYAIIUMMCS
BBITIOJIHAEMBIX JIEUCTBUM M TMOJy4EeHHOTO pe3yibTaTa. OCTaBISATh YYEHUKA IS
MIPOBEJICHUS] CAMOCTOSTEILHON MPAKTUYECKON paboThl 0€3 KOHTPOJISI YUUTEINs
HEJIOIyCTUMO.

OOmiee 4YUCIO 4YacoB, OTBEIEHHBIX [UISI M3Y4YCHHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

COIAEPKAHUE OBYUEHUA

8 KJIACC IlepBoHaya/ibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponp XumMuM B KU3HU 4YellOBEKa. XUMHUS B CUCTEME HAYK.
Tena m BemecTtBa. @PU3MYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemecTB. [loHaTHE 0 MeTOomax MO3HAHUA B XMMHUHU. YUCThIE BEHIECTBA U CMECH.
CniocoOnI pazeneHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKUE dJIEMEHTbl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U cloXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas hopmyia. BaaeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHasg macca. MaccoBast 10J1s1 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KommuecTBo BemectBa. Monbs. MoisipHass macca. B3auMocCBsI3p KOIMYECTBA,
MacChl W 4YHCJa CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacu€rel mo dopmynam
XAMHUYECKUX COCIUHECHUMN.

DOU3UYECKUE U XMMUYECKUE ABJICHUA. XUMUUYECKasA peakus U €€ NMPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BellecTB. XuMmuyeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX peaKuil (COeTUHEHUs, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHa).

Xumuueckuii IKCnepumenm: 3HaKOMCTBO C XHMHYECKOH TMOCYIOMH,
npaBuiaMu paboTel B jaboparopuu v mpuéMamu obOparieHust ¢ JabopaTOpHBIM



o0OpyJOBaHUEM, H3yY€HHE M ONHUcaHue (PU3NYECKUX CBOWCTB 0Opa3IoB
HEOPTraHWYECKUX BEIIeCTB, HAOMOeHnEe (U3NUecKuX (IJIaBJICHUE BOCKA, TastHUE
JbJa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHHE U KOHJIEHCALHS BOJIbI) U XUMUYECKHUX
(ropeHue cBeuyH, MPOKAJMBAHWE MEAHOW NPOBOJIOKH, B3aUMOJCHCTBUE MeJla C
KHCIIOTOW) SIBJICHMI, HaOJNIOJEHHE M OINHCAHWE NPHU3HAKOB IPOTEKAHMS
XUMHUUYECKUX peakiuil (pas3ioKeHHe caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C
XJopuaoM Oapus, pasnoxenue ruapokcuga wmeau (II) npu  HarpeBanuw,
B3aUMoOJIelicTBUE Keie3a ¢ pactBopoMm conu Menu (II), m3yuenue crnocoGoB
paszeneHusi cMeced: C TOMONIbI0 MarHuTa, (QUIBTPOBAaHUE, BBIIAPUBAHUE,
TUCTWIIALMS, XpomaTtorpadus, TMpPOBEACHUE OYMCTKH I[IOBAPEHHOW  COJIH,
HAOJIIOJICHUE U ONMCAHME PEe3yJbTATOB IMPOBEIEHUS ONBITA, WUIIOCTPUPYIOLIETO
3aKOH COXPAHEHHUs MAcCChl, CO3aHUE MOJIETIC MOJIEKYJ (IIapOCTEPKHEBBIX).
BaxxHeHiue npeacTaBuTe M HEOPraHUYECKHUX BELIECTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucimopon — aneMeHT u mpoctoe
BemecTBo. Haxoknenue kuciopoja B Mpupoje, (PU3NYecKue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcupapl. [lpumenenue kucnopoga. CrocoOsl
MOJIyYeHHUS] KHUCIIOpoJa B Ja0OpaTOpud U MPOMBINIIEHHOCTH. KpyroBopot
KHciopoja B mpupoae. O30H — auioTporiHas MoAuGUKaIus KUCI0poaa.

TeroBolt 3(DPEeKT XUMUYECKON peakuu, TEPMOXUMHUUYECKUE YpaBHEHUS,
9K30- M SHAOTEPMHUECKHE pPEaKIUu. TOMIMBO: Yroib M METaH. 3arpsi3HEHHE
BO3/1yXa, yCWJICHUE TapHUKOBOTO A (PekTa, pa3pyieHne 030HOBOTO CIIOSI.

Bomopox — anemeHT M mpocroe BemiecTBo. HaxoxxkaeHue Bomopona B
npupoae, (Qumyeckue W XUMUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
noxy4deHus. Kuciorsl u comnu.

MounsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boxga kak pactBopurenb. PacTBOpEI.
HacebilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B Npupoze U B KU3HU YesNOBeKAa. KpyroBopoT BOAbI B MpPHUPOLE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Oxcuawl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpa3yiomue (OCHOBHBIE, KHCJIOTHBIE, aM(dOTEepHBIE) W
HeconeoOpasyromue. HomeHkiatypa okcuaoB. @Du3MYECKHE UM XUMHUYECKHE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccubukamuss ocHOBaHUW: TMIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHuii. PHU3MYECKHME U XMMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyenne oCHOBaHUN.



Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. dusndeckue u
XMMUYECKHE CBOMCTBa KuUCIOT. Psanm aktuBHOocTM MetaimioB H. H. bekerosa.
[lony4deHnue KHUCIIOT.

Conu. HomeHknatypa coneil. @u3n4ecKkrue 1 XMMHYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.
['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm.  KA4ECTBEHHOE ONPENCIICHUE COACPIKAHUS
KHCIIOpOJla B BO3IyXe, IOIy4YeHUE, COOWpaHUE, pACIIO3HABAHUE W H3YUYCHHE
CBOMCTB KHUCJIOpOJa, HaOJIOJICHUE B3aUMOJICUCTBUS BEILECTB C KUCIOPOJOM M
YCJIOBUSI BO3HHUKHOBEHHMSI M TPEKpaIlleHUs] TOpeHus (Mokapa), 03HAaKOMJICHUE C
oOpa3llaMd OKCHUJIOB M OIKUCAHUE HX CBOMCTB, IOJIyY€HHUE, COOUpAHHUE,
pacrio3HaBaHME€ U U3YUYEHHE CBOMCTB BoOAopoAa (FOpeHHE), B3aUMOJICUCTBUE
Bogopona ¢ okcugoMm meau (II) (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOMoieHue  0o0pa3loB  BEHIECTB KOJMYECTBOM |  MoOJb, HCCIEAOBaHHE
OCOOCHHOCTEM  pacTBOPEHHUS BEIIECTB C  PA3JIMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MACCOBOM JOJIEW PacTBOPEHHOIO
BEII[ECTBA, B3aUMOJICHCTBUE BOJIbI C METAITIaMU (HATPUEM U KaJbIIeM) (BO3MOKHO
UCIIOJIB30BaHUE BHJICOMATEPHUAIOB), MCCIEIOBAaHUE OOpa3I[OB HEOPTaHUYECKUX
BEILIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJICHUE MU3MEHEHUS OKPACKU HHAMKATOPOB B
pacTBOpax KHUCIOT U Ienoued, uzydeHue B3aumopeinctBusi okcuaa meau (II) c
pPacTBOPOM CEPHOM KHCJOTHI, KUCJIOT C METajulaMH, PEaKUHUN HEUTpaau3aluu,
MOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAHHWM, BHITECHEHUE OJIHOTO METAJIa APYTUM W3
pacTBopa COJIM, PEUICHHUE 3KCIEPUMEHTAIbHBIX 3a1ad mo Teme «Baxuelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUIN.

[Hepuoanueckuit 3axkoH u Ilepumoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. W. MenpgesneeBa. CtpoeHune aroMoB. XHMHYECKASl CBA3b.
OKuCcANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKUA KJIAcCHU(PUKAIMA XUMUYECKUX JJeMeHTOB. [lonsatue o
IpyIINax CXOAHBIX JJIEMEHTOB (IEJOYHBIE U IIEJIOYHO3EMENbHBIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCHUIbI
U TUAPOKCHUJIBI.

ITepnoanueckuii 3akoH. [lepruoanyeckas cucteMa XUMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa.  Koporkomepuomnas ¥ JJIMHHONEPHOAHAsS  (POPMBI
[Tepnoanueckout cucteMbl XUMHYECKUX iieMeHTOB [[. 1. Menneneesa. [leprnoast n
rpynmbl. U3NYECKUI CMBICI MOPSAIKOBOTO HOMEpPa, HOMEPOB MEepUoAa U TPYIIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK aTOMOB MepBbiX 20 XUMHYECKHX  3BJIEMEHTOB



ITepuognueckon cucremnl J{. . MenpaeneeBa. XapakTepucThKa XUMHYECKOIO
AJIEMEHTA 110 ero nosoxxeHuro B Ilepuonndeckoii cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUs paguyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U EpUoaam.

3nauenue [lepuoguueckoro 3akona u [lepuonnyeckoi cHCTEMbl XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTHs Haykh W npaktuku. . M. MenneneeB — y4yéHbli u
Tpa)KJaHVH.

Xumuueckass cBs3b. KoBaneHTHass (MOJsIpHAsE M HENOJSpPHAs) CBS3b.
DNeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. IOHHAs CBA3b.

CreneHb OKHUCJICHHA. OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC pCaKmuu.
HpOI_[CCCBI OKHCJICHHS M BOCCTaHOBJICHUS. OKHMCINTEIM 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METANIOB W HEMETAUIOB, B3aWMOJCHCTBHE
THAPOKCHJIA IIMHKA C PacTBOpPAMHU KHUCJIOT M IIEJIoYed, MPOBEIACHHUE OIbITOB,
WUTIOCTPUPYIONIUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUi
(ropeHue, peakiiu pas3ioKeHUsl, COSTUHEHU).

Mesicnpeomemmuunie céazu

Peanuzanusi MeXNpeaMETHBIX CBA3€H MpU H3YYEHUHM XUMHH B & Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHSATUHN, SBISIONIMXCA CUCTEMHBIMU JIJISI OT/ICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO0mue ecTeCTBEHHO-HAYUHbIE TIOHSTHS: HAy4HbIA (DAKT, TUIOTE3a, TECOPUs,
3aKOH, aHaJIW3, CHUHTE3, KiaccuPukamusi, TMEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

dusznka: Marepus, aroM, OBJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIIbI, PAJUOAKTUBHOCTh, MOJICKYJIA, 3JIEKTPUUECCKUM 3apsi, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBa, a3, (GU3WUECKHUE BEIUYWHBI, ¢IHUHUIIBI
HM3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemiecTBO 1 XUMHYECKAs peaKkUus

ITepuonnueckunt 3akoH. [lepuonnyeckas cucrema XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XHMHUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalusl, KaIblUs W HX
COCIMHEHUH B COOTBETCTBHM C IIOJIOKEHHEM »JJIEMEHTOB B llepuoamueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.



CtpoeHue BemiecTBa: BHUIbl XUMHUUYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUNA KPUCTAIIIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainys m HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJjaccaM HEOPraHWYeCKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccuduxaiys XMuMAYECKUX Peakivii M0 pa3IMYHbIM MpU3HaKaM (110 YHCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TeIioBoMY 3(deKTy, IIo
W3MEHEHUIO CTEMECHEW OKHMCIICHHS XMMHUYECKHX 3JEMEHTOB, IO OOpaTHMOCTH, IO
Y4acCTHIO KaTajlu3aTopa). JK30- U dHIOTCPMHUUYCCKHUE PEAKIIUH, TEPMOXUMHYCCKUE
YPaBHCHUHA.

[lonsiTue o ckopoctn Xumuueckod peakuuu. Ilonsarune 006 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [ToHATHEe O TOMOTEHHBIX U T'E€TEPOTCHHBIX
peakuusx. [lonarue o karanuze. [lonarue o xumudeckoM paBHOBeCcUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHMHUYECKOM PEAKIMM W TIOJIOKEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMH,  DJIEKTPOHHBIM  OajaHC
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBnenue YpPaBHEHUM
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUHMM C  HMCIOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2IEKTPOIUTUYECKON AUCCONMALNN. DJIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonbl, annoHbl. MeXaHu3M JIUCCOIMALMM BEUIECTB C PA3JIUYHBIMHU BHIAMU
XuMudeckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIe SJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y ClIOBUS MPOTEKAHUS peaKIil HOHHOTO OOMeHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOWCTBa KHCIIOT,
OCHOBAaHMM W COJE B CBETe TMPEACTABICHHN 00 DIEKTPOTUTHUECKOM
nucconnanyu. KauecTBeHHbIE peakiiui Ha HOHBI. [[oHSATHE O THIPOIU3E COJICH.

Xumuueckuii IKcnepumenm. O3HAKOMIICHHE C MOACISMU KPUCTAJINYECKUX
pEMmETOK HEOPTaHMYECKMX BEIIECTB — METAIOB M HeMeTauioB (Tpadura u
ajMasa), CJIOXKHBIX BEHIECTB (XJOpUJa HATpusi), MCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW PpEaKIMd OT BO3JACHCTBUS Ppa3IMYHBIX (PaKTOPOB,
WCCJIEIOBAHUE DJICKTPOIPOBOHOCTH PACTBOPOB BEIIECTB, MPOIIEcca JUCCOIHAIIIH
KHUCIIOT, IIejoueld W cojied (BO3MOXHO WCIOJIb30BAaHUE BHJIEO MaTEPHAIIOB),
MIPOBENICHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKN IPOTEKAHMS PEAKIIUNA HOHHOTO
oOMeHa (0Opa3oBaHME OCaJKa, BBIJCICHHE Ta3a, 0Opa3OBaHHWE BOJbBI), OIMBITOB,
WUTIOCTPUPYIONIUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUIN
(ropeHre, peaKIuy pa3IoKEHUS, COCIMHCHHMSI), PACliO3HABAHHE HEOPTaHMYECKUX



BEIIECTB C TIOMOIIBIO KAa4eCTBEHHBIX pEaKklIWid Ha HOHBI, pEIICHUE
IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl B MX COETUHEHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIC cTereHn okucieHus. CTpoeHue W (PU3MYECKHE CBOWCTBA MPOCTHIX
BCIIECTB — TAJOrCHOB. XWMHUYECKHE CBOWCTBAa Ha TMpUMEpe  XJjopa
(B3auMoJIeliCTBME C MeTa/llaMd, HEMETajUlaMH, Iejo4aMu). XJIOPOBOIOPO/I.
ConsiHast KHMCIIOTa, XMMUYECKHE CBOMCTBa, MOJy4yeHUe, MpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJIa HAa OPTaHM3M 4YeloBeKa. BakHeHIme XJIOpHIbl U WX
HaX0XJICHUE B TIPUPO/IEC.

OOmas xapaktepuctuka 37meMeHToB VIA-rpymnmbel. OcoOE€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OkucieHus. CTpoeHue U (PU3MUECKHe CBOICTBa
IPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJIIOTPOITHbIE MOIU(UKALIUKA KUCIOPOIa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOM, CTpPOEHUE, (PU3MYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK MPEACTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, @QuU3MUEeCKHUe M XUMHUYECKHE CBOWcTBa (00IIME Kak
NpEeACTaBUTENS KJacca KUCIOT M creuuduueckue). XUMUYECKHE pPEaKluHu,
JeXallue B OCHOBE IPOMBIIIIEHHOTO CIOC00a MOJYYEHHS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEpHOM KUCIOTHI, KAYECTBEHHAsI peaklus Ha
cynb(dar-uon. Haxoxnenue ceppl u €€ coequHEHUH B Mpupojie. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOLIEH Cpelpl COEAMHEHUSMU cepbl (KHUCIOTHBIE JOK[H,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapakTepuctuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacIpOCTpaHEHUE B MPHUPOJE,
busnyeckue u xumuieckue ceorctra. KpyroBopot azora B mpupoae. AMMUaK, ero
(bu3nUecKkue 1 XMMUYECKHE CBOICTBA, MoyyeHue u npuMenenue. Cojid aMMOHHS,
ux (pU3MYECKue U XMMUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
VMOHBI aMMOHHS. A30THasi KUCJOTa, €€ MOoJy4yeHue, (PU3nyeckue U XUMHUUYECKHE
CBOMCTBa (00IIME Kak NpPEACTaBUTENd Kjacca KHUCIOT U chenupuyeckue).
Hcnonb30BaHWEe HUTPATOB W COJIEM aMMOHHUSA B KayeCTBE MHHEPAIbHBIX
ya00peHuil. XUMHUYECKOe 3arps3HEHUE OKPYIKAIOIICH Cpeibl COSTUHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arps3HEHUE BO3AyXa, MouBbl U Boao&éMOB). Docdop,
altoTpornHbie Momudukanuu Qgocdopa, Qu3nUecKkrne U XHUMHUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucimora, GU3NISCKUE U XUMAYSCKHUE CBOMCTBA,
nonydyenue. Mcnons3oBanue GpocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 371eMeHTOB [VA-rpynmnbl. OCoOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCIEHUS.  YTIEepoH,  aJUIOTPOIHBIE
MOAM(UKALIMKM, PACIPOCTpaHEHUE B TMPUPOAE, (PU3NYECKHE UM XUMHYECKHE



cBoiicTBa. Ancopouus. Kpyrosopot yraepoga B npupozae. Okcunibl yriaepoaa, ux
buznueckue M XHUMHYECKHE CBOMCTBA, JIEWCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYCHUE W TMPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yriepoaa (IV), rumore3a r17100adbHOTO MOTEIUICHUS KJIMMara, MNapHUKOBBIN
ahdexT. YronpHas KUCIOTa U €€ CONM, UX (PU3NUECKHe W XUMHUYECKHE CBOMCTBA,
noJlydeHue u TpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIHUIIMHE, TTPOMBIIIUICHHOCTH M CEIIbCKOM
XO35MICTBE.

[lepBoHaUasIbHBIE MOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COCIMHEHUIX
yriepojia (MeTaH, 3TaH, 3TUIIEH, alleTUJIEH, 3TaHOJ, TTTUIEPUH, YKCYCHAsI KUCTIOTA).
[IpupoHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yroyib, MPUPOJHBIN Ta3, HeDTh),
MPOJYKThl UX mepepaboTku (O€H3MH), UX pOJIb B OBITY U TPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OCNIKaX, YIJIeBOAaxX — U UX
pold B OKH3HM 4YelOBeKa. MarepualibHOEC €OMHCTBO OPTraHUYECKHX |
HEOPTaHUYECKUX COCTMHCHUH.

KpemHuuii, ero ¢u3nueckue M XUMHUYECKHE CBOWCTBA, NOJyYEHHE U
npuMenenue. CoenuHeHuss KpeMHHUsi B mnpupoje. OOmmue mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIUKAThI, UX HCIOJIH30BAHUE B
OBITYy, B MPOMBINUICHHOCTA. BaxkHEeHIme CTpOUTEIbHBIE MaTepHAbl: KepaMUKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobiaemMbl Ge30MacHOro MCIOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii  IKCnepumMenm: u3ydeHue o0pa3loB HEOPraHUYECKUX
BEIIIECTB, CBOMCTB COJSIHOW KHUCJIOTBI, ITPOBEICHUE KAUYECTBEHHBIX PEaKUWW Ha
XJIOPUA-UOHBI U HAOMIOJCHUE MPU3HAKOB UX MPOTEKAHMS, OMBITHI, OTPAKAIOIIUE
bu3nUecKkue U XUMHYECKHE CBOMCTBA TAIOTEHOB M WX COCAMHEHHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), O3HAKOMJICHME C 0OpasiamMu XJIOPHUIOB
(rajmoreHu10B), 03HaKOMJIEHUE ¢ 00pa3iiaMu Cepbl U €€ COSTUHEHUSIMU (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEpUATIOB), HAOMIOJEHUE TIpoliecca OOyIJIMBaHUS caxapa
MOJT JACHUCTBUEM KOHIECHTPUPOBAHHOW CEPHOM KHCJIOThI, U3YYEHUE XUMHUUYECKUX
CBOMCTB pa30aBJIE€HHON CEpHOIl KUCIOTHI, MPOBEJIEHNE KAUeCTBEHHOW peaklMi Ha
cyibpaTHOH | HaOMIOJACHUE TMpU3HAKa €€ TMPOTEeKaHUs, O3HAKOMJICHUE C
dbu3nueckuMu CBOMCTBaMH a30Ta, (ocdopa u ux coeauHeHUN (BO3MOMKHO
WCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), oOpa3iaMu a30THBIX U (HochHOopHBIX
yaoOpeHuil, TmojayueHue, coOupaHue, paclo3HaBaHUE U U3YYCHHE CBOWCTB
aMMUaKa, MPOBEJICHNE KaYeCTBEHHBIX PeaKIuii Ha UOH aMMOHHS U (pocdar-roH u
M3yUYCHHE [PU3HAKOB HUX TMPOTEKAHUS, B3aUMOACHCTBHE KOHIIEHTPUPOBAHHOMN
a30THOM KHCJIOTBI C MeIbI0 (BO3MOXKHO MCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
U3y4YEHUE MoJieNiel KPUCTAUIMYECKUX PEeIIETOK anmasa, rpadura, Qysuiepena,



O3HAKOMJIEHHE  C  MPOLECCOM  aacopOUMU  pacCTBOPEHHBIX  BEIIECTB
aAKTUBHPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOTa3a, MOJIy4yeHUE, cOOMpaHue,
pacno3HaBaHHE€ M  HM3YyYEHHE CBOWCTB  YIVIEKMCJIOrO ras3a, M[pPOBEICHUE
KAuEeCTBECHHBIX PEAKIIMIA HAa KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB HX
MPOTEKAaHMS, O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHONW MPOMBIIIIEHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHelme HeMmeTamibl U UX
COCTMHEHUSD.
MeTaJiibl 1 MX COeIMHEHU S

OO61mast XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepuomnueckor cucreme xumuueckux a3viemMeHtoB J[. H.
MenaeneeBa u ctpoeHusi aroMoB. CTpoeHHE METaIOB. MeTtaimmnueckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeéTka.  ODJIEKTPOXHUMHYECKHM Pl
HaIpsHKeHU MeTaioB. PU3NYecKre U XUMHUYECKHE CBOMCTBA MeTauioB. O0ume
CHOCOOBI MMOMy4YeHUs: MeTauioB. IIoHSATHE O KOpPpO3UM METAIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTajdb, YyTYH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTaiuibl: nojoxeHue B [lepuoandyeckon cucreMe XUMHUYECKUX
anemeHToB /. 1. MenaeneeBa, CTpO€HHME UX aTOMOB, HaXxOXICHHUE B MPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABI HaTpusd MW Kanud. lIpuMeHeHne 1Eeno4YHbIX METALIOB M HUX
COCIMHEHUM.

[Ilenouyno3eMenbHbIE  METAUIBl MAarHui W KaJIbLUWA: TIOJIOKEHUE B
[lepnognueckon cucreme xumuueckux snemeHToB J[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJEHHE B npupojie. Duzndeckue u XUMUYECKUE CBOMCTBA MATHUS
U Kaiblusa. Baxueliine coeluHEHUs Kaiablusg (OKCUJ, THAPOKCHU, COJIK).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJFOMUHUN: TI010’keHUE B [lepnoanueckoi cCUCTEME XUMHYECKUX JIEMEHTOB
J. U. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJIE€HUE B mIpupoae. Pusmyeckue u
XUMHUYECKHE CBOMCTBA amtoMHUHMS. AMGBOTEpHbIE CBOMCTBA OKCHA U THIPOKCHUIA
AJFOMUHUSL.

Keneso: nosoxxenue B [lepuogudeckor cCUCTEME XMMHUYECKUX 3JIEMEHTOB [l.
N. MengeneeBa, CTpoeHME aroma, HaxoxzaeHue B npupone. dusznueckue u
XUMHUUYECKHE CBOMCTBA xeme3a. Okcuibl, THAPOKcUAbl U conu xenesa (II) u xxeneza
(ITl), wux cocrtaB, CBOHCTBA M TMOJy4YeHUE. XUMUYECKUN IKCHEPUMEHM:
O3HAKOMJIEHHE C 00pa3laMu METAJIOB U CIUIABOB, X (PU3UYECKUMH CBOWCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO  HMCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJACHCTBUS OKCHAA KAJIbIUS M HATPHUSA C
BOZOM (BO3MOKHO MCHOJB30BaHHE BHUACOMATEPUATIOB), MCCIEIOBAHUE CBOMICTB



KECTKOM  BOJBI, TMpolecca TOpeHUs Kele3a B  KUCIOpoAe  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), MPU3HAKOB TMPOTEKAHMUS KAueCTBEHHBIX
peakiuii Ha WOHBI: MarHusl, Kajiblus, allOMUHUS, ITUHKa, kene3a (II) u xenesa
(II1), memu (II), HaOmroAeHUE W OMUCAHHUE MPOIIECCOB OKpPAIIMBAHUS IJIAMEHU
MOHAMHU HATPUSl, KM U KaJdblKs (BO3MOXKHO MCMOJIb30BAHUE BUEOMATEPUATIOB),
uccienoBanne amMQGOTEPHBIX CBONCTB THAPOKCHIA QIIOMUHUS W THIPOKCHUAA
[MHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHele MeTauibl U ux
COECTUHEHUSD.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemecTtBa n Marepuaiibl B NOBCEIHEBHOM >XM3HM 4YeJoBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKHUX peakiui B ObITy. [lepBas momoips npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HCHUE OKpYyKarollew cpeabl (MmpeaeiabHas AOoMyCcTUuMas
KOHIIeHTpalus BemiecTs, Aaiee — [[JIK). Pons xumuu B penieHun 3K0JIOrHYECKUX
npooiem.

Xumuueckuii IKCnepumenm:
u3ydeHrue o0pa3loB MaTepUalIoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE

MaTepHuabl).

Mesicnpeomemmnuoie céasu

Peanmuszannss MeXNpenMETHBIX CBSA3EH IPU M3YyYEHMH XUMHHM B 9 Kiacce
OCYILECTBIISIETCSl 4Yepe3 HCIIOJIIb30BAHME KaK OOLIUMX eCTEeCTBEHHO-HAyUYHBIX
IIOHSATUM, TAK U IOHATHUH, SABJISIOIIUXCA CUCTEMHBIMU JUIA OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TMOHSTHS: HAay4YHbIM (DaKkT, TWIIOTE3a, 3aKOH,
TEOpHs, aHalW3, CHUHTE3, KiIaccu(uKaius, TMNepUOJUIHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJETUPOBAHUE, HW3MEPEHHE, MOJCNb, SBICHUE, MapHUKOBBIHI
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusuka: marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIU]I,
U30TOIbI, PaJUOAKTHUBHOCTh, MOJIEKYJa, DJEKTPUUYECKHH 3apsiji, NPOBOJHUKH,
MOJyIPOBOJHUKH, JTUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, ra3, paCTBOP, paCTBOPUMOCTD, KpUCTAIITHUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BETUYMHBI, €IUHUIIBI U3MEPEHHUS, KOCMHYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, avixanue, Omocdepa, sKOCHUCTEMA, MUHEPAIBHBIC
yI0OpeHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE MOPOIbI, OJIE3HbIE
UCKOTIaeMble, TOTUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pE3yNbTaTbl OCBOEHHS NPOrPAMMbl OCHOBHOI'O OOLIETro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YEHMs] XMMHHM B €AMHCTBE y4eOHOU H
BOCIHUTATEIbHON JESATEIbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIFTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHU, HPHUHATHIMH B
o0miecTBe MNpaBUjIaMM M HOPMaMu IOBEIEHUS M CIIOCOOCTBYIOT IIpolEeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3AMN 00YyYarOIINXCS.

JIM4HOCTHBIE ~ pPE3yJbTaTbl  OTPaXarOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM IO3UTUBHBIX IEHHOCTHBIX OpUEHTAUUNd U
pacHIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nNaTpHOTHYECKOr0 BOCIHMTAHHS. IICHHOCTHOTO  OTHOIICHHS K
OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAYYHOMY HACIIEIIHIO,
MOHMMAHMSI 3HAYEHUS XUMUYECKOM HAyKH B JKU3HU COBPEMEHHOIO OOIIECTBA,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOU MH(pOPMAIIUEH O MEePeOBbIX TOCTUKECHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAaHUSAX 00 YCTPONCTBE MHpa U OOIIECTBA; 2) rPaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABJICHUSI O COLMAJbHBIX HOPMAaX M MpPaBUIaAX MEXKINYHOCTHBIX
OTHOIIICHHH B KOJUICKTHBE, KOMMYHUKATUBHONW KOMIICTCHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIEOBATEIbCKOM,  TBOPUYECKOW W JPYTUX  BHJAX
JeSATEIIbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM ACSATEIBLHOCTH IpHU
BBITIOJTHEHUU Y4Y€OHBIX, IIO3HABATEJbHBIX 3a/a4, BBIMOJHECHUU XHUMHYECKUX
HKCIIEPUMEHTOB, CO3JaHUN YUE€OHBIX MTPOCKTOB, CTPEMIICHUSI K B3AMMOTIOHUMAHUIO
W B3aMMOIIOMOIIM B TIpollecce JTON Yy4eOHOW JeATeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEJCHUE M TMOCTYNKH CBOMX TOBapUIIEH C TMO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS TMOCIEICTBUNA MOCTYIKOB,;
3) HEHHOCTH HAYYHOIO0 NO3HAHUS. MHPOBO33PCHUYCCKUE MPEACTABICHHUS O
BEIIECTBE M XMMHUYECKOM PEAKLHMH, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKH M COCTABJIAIOIINE OCHOBY JUISI NIOHMMAaHHS CYIIHOCTH HAyYHOU
KapTHHBI MHpA, TPEJACTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BHTHS
MIPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHOM CPEIoHd, O POJM XUMHUU B
MO3HAHUM ATHX 3aKOHOMEPHOCTEW; IO3HABATEIbHBIC MOTHBBI, HAIPABJICHHBIC HA
MOJyYeHHE HOBBIX 3HAHMM 1O XUMHHU, HEOOXOIUMBIE Il OOBICHEHUS
HaOJII0/IaeMbIX TMPOLIECCOB U SIBIICHHWM, TO3HABaTelbHOW, WH(OPMAIIMOHHOU U
YUTATEILCKOM KYJBTYpPhl, B TOM YHCJIE€ HABBIKOB CaMOCTOSATEJIBbHOW pabOThI C
y4eOHBIMH TEKCTaMU, CHPABOYHOM JMTEPATYpOH, JOCTYMHBIMH TEXHUYECKUMU



cpeacTBaMU MH(OPMALIMOHHBIX TEXHOJIOIHM; UHTEpEC K OOYyUEHHUIO U MO3HAHMIO,
JAr0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaM000pa30BaHUI0, POEKTHON
U HCCIIE0BATEIBCKOM JEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY HampaBlIECHHOCTH H
ypOBHS 00yuY€HUs B JAJIbHEHIIEM;

4) ¢opmMupoBaHus KYJbTYPbl 30POBbSI. OCO3HAHHE IICHHOCTH >XH3HH,
OTBETCTBEHHOT'0 OTHOLIEHMS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha 3/10pOBBI 00pa3
KU3HU, OCO3HAHUE TIOCIIEACTBUNA U HENPUITHE BPEIHBIX IPUBBIUEK (YIOTpEOICHUS
aJIKOTOJISl, HAPKOTHUKOB, KYPEHHs), HEOOXOJWMOCTH COOJIIOJICHUSI TPaBUII
0e30MacHOCTH MpU OOpaIIeHUH C XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU
KHU3HU, 5) TPYAOBOr0 BOCHHUTAHUSI: WHTEPEC K NPAKTUICCKOMY H3YUCHHUIO
npodeccuii W Tpyna pazIU4YHOrO pOJa, YBaXKEHUE K TPYAy U pe3ysbTaram
TPYJIOBOI NEATEIbHOCTH, B TOM YHCJE HAa OCHOBE IMPUMEHEHUs MPEIMETHBIX
3HaHUW TI0 XHWMHH, OCO3HAHHBIA BBIOOp HMHAMBHUIYAJIbHON TpaeKTOpPUU
IPOAODKEHUs 00pa30BaHUsI C YUETOM JMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMUH, OOLIECTBEHHBIX  HMHTEPECOB U noTpeOHOCTEH, YCHEIIHON
npo(ecCHOHANBHON ~ JESATENIbHOCTM W Pa3BUTHS  HEOOXOIMMBIX  YMEHUH,
TOTOBHOCTh aJallTHPOBAThCS B TPO(ecCHOHaIbHOM cpere; 6) IKOJIOrH4ecKoro
BOCIIUTAHMSA: DKOJOTMYECKH LEJIeCO00pa3HOE OTHOIICHHE K TPHUPOAE Kak
VMCTOYHUKY KU3HU Ha 3eMJjie, OCHOBE €€ CYIEeCTBOBAaHUSA, MOHUMAHUE LEHHOCTH
3I0pOBOTO M 0Oe3omacHOTO oOpasza >KW3HU, OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (PU3UUECKOMY M TICUXWYECKOMY 3JI0pPOBBIO, OCO3HAHUE IIEHHOCTH
cOOJII0/IeHUs TPaBUJT 0€30I1aCHOTO MOBEICHUS MPU padOTe C BEUIECTBAMH, a TAKXKE
B CUTYalUsiX, yTPOXKAIOUINX 3J0POBBIO U XKU3HU JIIOJIEH; CIOCOOHOCTH MPUMEHSTh
3HAHMS, TOJyYaeMble IIPU U3YYEHUM XHMMH, JUIS PEIICHMS 3a]ad, CBA3AHHBIX C
OKPY’KAIOIIEH MPUPOJHOM CpEIOW, ISl TOBBIIICHUS YPOBHSA 3KOJOTHYECKOU
KYJbTYpPbl, OCO3HAHUS TJI00AJBHOIO XapaKTepa HKOJOTUYECKUX MPOOJIeM U IyTe
UX pEUIeHUs TIOCPEACTBOM METOJ0B XHUMHH, SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUS
PYKOBOJCTBOBATbCA WM B IO3HABATENbHOM, KOMMYHHUKAaTUBHOW W COLMAIBHOU
MpaKTUKE.

METANPEIAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpenMETHBIX pE3YJbTATOB BBIACISIOT 3HAYUMbBIC IS
(bopMUpOBaHUA MHPOBO33PEHUsI OOIIEHAyYHble TMOHATUSA (3aKOH, TEOopHs,
NPUHLIUII, TUIIOTe3a, (PaKkT, CUCTeMa, MPOLECC, SKCIIEPUMEHT U JIPYTroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IMpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATHX IPEIMETOB (POPMHUPOBATH MPEICTABICHHUE O LIETOCTHOM
HAy4YHOW KapTHHE MUpa, U YHUBEpCalbHbIE yYueOHble NEHCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), KOTOpble oOecrneynBaoT (popMupoBaHue



TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHBIE YHHBEPCAJbHBbIE YueOHbIe nelicTBUus ba3oBbie

JIOTHYEeCKHe AeHCTBUA:

YMEHHS HCHOJIb30BAaTh IPUEMBI JIOTMYECKOTO MBILUIEHUS IIPU OCBOCHUH
3HAHMI: PacKphIBaTh CMBICH XMMHYECKUX MOHSITHHI (BBLACIATh MX XAPAKTEPHBIE
MPU3HAKKU, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH MOHSATUSMH), UCHOIB30BATh
MOHATHUS 1711 OOBSICHEHHUS OTNIETbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJacCU(UKAIIMM XMMHUYECKHX BEHIECTB M XMMUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMHU H3Yy4YeHUS,
CTPOUTb JIOTUUECKUE PACCYKACHUS (MHIYyKTUBHBIC, NE€AYKTUBHbIE, [0 aHAJIOTUN),
JI€TIaTh BBIBOJIBI M 3aKJIIOYEHHUS; yMEHHE PUMEHSATH B IPOLIECCE MO3HAHUS OHATHUS
(mpeaMeTHblE MW METanpelMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJIb3yEMbIE B XHWMHH, NPEOOpPa3OBbIBATH IIUPOKO MNPUMEHSEMbIE B XHMHH
MOJICJIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CUMMBOJI AJIEMEHTA), XUMHUYECKast
dbopMyna W YypaBHEHHE XWUMHUYECKOM pEakUMd — TMPU PEIICHUH Y4eOHO-
[I03HABATEIbHBIX 3a/1a4, ¢ YYETOM 3THUX MOJECIIbHBIX INPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIEC MPU3HAKU U3YYaEMbIX OOBEKTOB — XUMHUECKHUX
BEUIECTB U XUMUYECKUX PEaKUUi, BBIABIATH 00IIKE 3aKOHOMEPHOCTH, TPUINHHO-
CJICZICTBEHHBIE CBSI3U U IPOTUBOPEYMS B U3y4aEMbIX IPOLECCAX U SBJICHUAX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE HCIOJb30BaTh IOCTABIECHHBIE BOIMPOCHI B KA4YE€CTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B KaU€CTBE OCHOBBI JIJ11 (POPMHUPOBAHUS TUTIOTE3HI IO MPOBEPKE
MPAaBWIBHOCTH  BBICKA3bIBAEMBIX  CYXKJICHHMM; MPUOOpETEHUE  OmbITa IO
IJIAHUPOBAHUIO, OpraHU3allMd M TPOBEICHUI0 YUYEHUYECKUX IKCICPUMEHTOB,
yMEHHE HaOJI0aTh 3a XOJOM MpOollecca, CAMOCTOATENIBHO MPOTHO3UPOBATH €T0
pe3yibTar, popMyaupoBaTh 0000IIEHHS U BEIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUYET O MPOJIeTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHUE BBIOWpATh, aHAJU3UPOBATH W HWHTEPNPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUJOB U (HOPM IPEICTABICHUS, MMOTYYaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcbl HMHTepHeTa), KPUTHYECKU OLICHUBATH IMPOTUBOPEYUBYIO U
HEJIOCTOBEPHYIO UH(POPMAITHUIO;

YMEHHUE IPUMEHSTh PA3IMYHbIE METOJIBI M 3aIIPOCHI TIPH MTOUCKE U 0TOOpE
nHpOpMAIIMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX JJISi BBITIOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33J]1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITa B
0o0JaCTH  WCIMOJIB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,



OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3JINYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAJIbHYIO (pOpMY IpeNCTaBICHUS HHOOPMALIUU U
WUTIOCTPUPOBATh DPEIIAEMbIE 3a/ladyd  HECJIOKHBIMU CXEMaMH, JHarpaMmMaMu,
apyrumu  popmamu TpapUKd ¥ MX KOMOMHAIMSIMHM, YMEHHE HCIIOJIb30BaTh M
aHAJIM3UpOBaTh B TpoOIlecCe YyUeOHOW M UCCIENOBATENbCKON EATEIbHOCTH
UHGOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SIMCTBAa U TPaHCIOpTa
Ha COCTOSIHUE OKPY’KaOIIEeH MPUPOTHOM CPEbI.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

YMEHHS 3aJlaBaTh BOMPOCHl (B Xxojae¢ Auanora U (WIM) JIUCKYCCHH) TIO
CYLIECTBY  0OCyXJIaeMoil  TeMbl, (OpMyIMpOBaTH CBOU  IPEIJIOKECHUS
OTHOCUTEJIBHO BBINOJHEHUS MPEMJIOKEHHOW 3a7a4d; yMEHUS MPEACTABIITH
MOJIyYEHHbIE  PEe3yJbTaThl MO3HABATEIbHOM JESATENIBHOCTH B  YCTHBIX H
NUCBMEHHBIX  TEKCTax; JieJaTh MPE3CHTAMI0 PE3YJbTATOB  BBITOJIHEHHUS
XUMHUUYECKOTO SKCIEPUMEHTA (J1abOpaTOPHOIO OIbITa, Ja00OpaTOpHON PabOTHI MO
UCCJIEIOBAHUIO CBOWCTB BEILECTB, YYE€OHOrO IPOEKTA); YMEHHsS y4eOHOTo
COTPYIHMUYECTBA CO CBEPCTHHKAMU B COBMECTHOW TO3HABATEIBHOHM U
UCCIIEIOBATENbCKON JAESITEIbHOCTH IPU PELIEHUH BO3HUKAIOLIUX MpoOJeM Ha
OCHOBE yuéra OOLIMX MHTEPECOB M COIVIACOBAHUS MO3ULMI (00CYyXaeHUs, OOMEH
MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOpPAMHALAA COBMECTHBIX JCHCTBUH,
OIpe/ieNIeHNe KPUTEPHEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON padOThI U JpyTUe).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO OIpPEAENATh ILEJIU JAESITeIbHOCTH, IUIaHUPOBATD,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATEeIbHOCTh, BBIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIOCOObI PEIICHHS YUYEOHBIX U
MO3HABATENIbHBIX 337a4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBAThH
MPEUIOKEHHBIA  AJITOPUTM  JACHUCTBUM TIPU BBITOJHEHUW 3aJaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaX — BEIECTBAaX M pPEaKIMsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yjbTaTa 3asBJICHHOW UEIH, YMEHHE
MCITIOJIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUY 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 005S3aTeIbHOTO
CoJlep KaHMsl, YCTAHOBJIEHHOTO JaHHOW (QenepaibHO paboueld mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMKCS HAy4YHbIE 3HAHMS, YMEHHUS M CIOCOOBI
neucTBul, crnenuduueckue JUIsl  MPEIMETHOM 00gacTH  «XHUMHS», BUIBI
NEATEIbHOCTH IO  TOJYYEHHIO HOBOIO  3HAHUS, €ro HMHTEepIpeTaluH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K xonity o0ydenus B 8 ki1acce npeaMeTHble pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:



pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATHUNA: aTOM, MOJIEKYJIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMECh
(oHOpOHAsE M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIIECHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCU(UKaAIUs peakiuid: peaKiuu
COCJIMHEHHUS, PEaKIUU Pa3JOKECHUs, PEaKIMH 3aMEIIeHUs, pPEeaKIUu
oOMeHa, HK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU A (EKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTallb, PaaAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAsA U HEMOJSpHAs KOBAJICHTHAs! CBS3b,
WOHHas CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBa
(MporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYJT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OTIPEJIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKHCJIEHUSI  DJEMEHTOB B  OWHAPHBIX  COCJUHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIacCy COEOUHEHHUM MO
dbopmyiaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJIGHTHAss W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cMmbicn [lepmogmueckoro 3akona [[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnoJjioxkeHus B Ilepuomnueckoit cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabnuunyo (opmy I[lepuoguueckoit
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHITUS «TJIaBHAs
noarpymnma (A-rpymma)» u «mnobounas noarpynmna (b-rpymnma)», mansie u
OOJBINIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux i3nemento J[. .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YUCIIO AJICKTPOHOB
U pacrpeesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBa,
XUMHUUYECKUE peakiuu (10 YMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, 10 TETJIOBOMY 3PPEKTY);



XapaKkTepu30BaTh (ONUCHIBaTh) OOLIME XMMMUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAAs ONHUCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3ABUCHMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTM IIPOTEKAHUS XHWMHMYECKHX IPEBPAILICHUN B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYKO W MOJSIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIONIO XMMHUYECKOrOo »3JIeMEHTa 1o QopMmyIe
COEIMHEHHUs, MAaCCOBYIO IO BEUIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKLUN;

MPUMEHSTh OCHOBHBIE OINEpPAlMM MBICIUTENBHON NEATEIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3alluIo, KilacCHU(pHUKAIIHIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — JUIsl U3YUYEHHSI CBOKCTB
BEIIECTB M XUMHUYECKUX PpPEaKIHi, eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUSI — HAOJIOJICHHE, W3MEpPEHHEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CIENOBAaTh  IpaBWiaM  TMOJIb30BaHUA  XUMHYECKOW  MOCYIOW |
7a00paTOpPHBIM  O0OpYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSIMU TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeENIeCTB (BOMOpOJa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB € ONPEAECTEHHOW MAaCcCOBOM JIOJIEM PAaCTBOPEHHOIO BELIECTBA,
IJIJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIETOYEH U KUCIOT C MOMOUIBI0 UHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K koHiry oOydeHus B 9 kij1acce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKUX TMOHATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTUOH, AHWUOH, IMPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUILATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasi CBA3b, TEIIOBOU A(heKT
peakinuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] JTUCCOLMAIUS, PEAKIUH HOHHOTO
oOMeHa, KaTajiu3aTrop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEAKIUU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEaKIIHH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKUCJIEHWE M  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYEeCKas pemi€Tka, KOppo3Hs METaJIOB,



CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPENEIbHO JOMyCTHUMAas
koHueHtpanus [TJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX [MOHATHU U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
WCITOJIP30BAaTh XUMUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHS (HOPMYJT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIacCy COEIMHEHHHA 1o (opMmysaM, BUA XUMHUYECKOM
CBs3M (KOBaJCHTHas, WOHHAs, METaJUIMYecKasi)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMyIie, XapaKTep Cpellbl B
BOJIHBIX PACTBOpAaX HEOPTraHUYECKUX COEAMHEHUMN, THUIl KPUCTAIUIMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMbich llepuommueckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaATh
Tabnuynyto popmy Ilepuoamdeckoi CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh MNOHATHS «IJIaBHAs mnoArpynna (A-rpymnma)» MU «mno0odHas
noarpynna (b-rpynmna)», manbsie u OOJbBIIME MEPUOBI, COOTHOCHUTH
0003HayeHUs, KOTOpbIE HMEITCA B NEPUOJUYECKOM Tabmuue, C
YUCJIOBBIMU  XApaKTEPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHUCIO DIEKTPOHOB U
pacmpeiesieHue HX 10 DJIGKTPOHHBIM  CJIOSIM), OOBSICHATH 0O0IIHe
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIAMHEHUN B
npejenax MalblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIY W COCTaBy YYacTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIIOBOMY 3(h(}EKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIME M CHElU(PUYECKUE XUMHUYECKHUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAas OMNHCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHU COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOIUTUYECKOW JHUCCOLMAIMU  KHUCJIOT,
LIEJI0OYEN U COJIEN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIINI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKIMid, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;



*  PacKpbhIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIU
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;

+ TPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPAlIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

*  BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0 H MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (opmyie
COETMHEHMSI, MACCOBYIO JOJIO BEIIECTBAa B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKON PEAKIIHH,

- coOmofaTh  mpaBWia  TOJB30BAHUS ~ XMMHYECKOHM  TIOCYyJOH |
7abopaTOpHBIM  O0OpYNOBaHMEM, a TaKXKe IMpaBuiia oOOpaliieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO rasa);

« TPOBOJWUTH  PEAKIMH, TOATBEPXKMAIONINE  KAUYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHUI-,
uoaua-, kKapoOonar-, docdar-, cuwnmkar-, cyiabdar-, TUIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUSI W HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

» TMPHUMEHATH OCHOBHBIC ONEPAIlMH MBICIUTEIBHOU JCATEILHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3YYCHHUS CBOMCTB BEIICCTB H
XUMUYECKUX PEaKIUH, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHNE, SKCICPUMEHT (peaabHbIM U
MBICJICHHBIN).

Peanu3anusi BOCIHMTATEJBHOr0 MNOTEHIHAJA HA YPOKaX XUMHUH
npeanoJaraer cjaeaymouee:

- YCTAHOBJICHHE JIOBEPUTENIbHBIX OTHOLIEHUH  MEXAY
yU4UTEJIEM U €ro Yy4YeHUKaMH, CIIOCOOCTBYIOUIMX TMO3UTUBHOMY
BOCIPUATHIO  yYallUMHUCA  TpeOOBaHUM U NPOCBKO  yuuTes,
NPUBJICYCHUIO UX BHUMaHHUS K 00CY)KIaeMOW Ha ypoke MH(OpMaluu,
aKTUBHM3ALIMU UX MO3HABATEIBHOU JIEATETbHOCTH;

- noOy>XJI€eHUE IIKOJIBHUKOB COOJIOJaTh HA  YPOKE
OOLIENPUHSATHIE HOPMbI MOBEACHUS, MpPaBHiia OOIIEHUS CO CTAPLIUMU
(yuuTensiMu) U CBEPCTHUKAMU (IIKOJIbHUKAMU), MPUHUUIIBI y4eOHON
JUCUUIUIMHBI U CAMOOPTaHU3allNH;



- NPUBJICYEHNE BHHUMAaHUS IIKOJbHUKOB K LIEHHOCTHOMY
aCIEeKTy M3y4aeMbIX Ha YpOKaXx sIBIIEHUH, opraHuzanus ux paboThl C
IOJly4aeMOM Ha YpOKE COLMalIbHO 3HAUUMOM MHpopMmanuen —
UHULIMMPOBAHUE €€ OOCYKICHMSI, BBICKA3bIBAHUS YYallUMUCS CBOETO
MHEHUS 10 €€ MOBOJY, BHIPAOOTKH CBOETO K HEM OTHOLIECHMUS;

- UCITOJIb30BAaHUE BOCITUTATEIbHBIX BO3MOYXHOCTEM
COJEp)KaHUsl Y4YyeOHOro IMpeaMeTa Yepe3 JAEMOHCTPALMI0 JIETAM
IPUMEPOB OTBETCTBEHHOI'O, TPaKJAHCKOTO IOBEACHUS, MPOSBICHUS
YeJI0BEKOII00Us U 100pOCepIEYHOCTH, qyepes noaoop
COOTBETCTBYIOIIMX TEKCTOB JUIsl 4YTEHHUA, 3a4ad JUIsl peIleHus,
pOOJIEMHBIX CUTYyalUH 17151 0OCYKIEHHS B KJIacCe;

- NPUMEHEHUE HAa YpPOKE HHTEPAKTUBHBIX (POpM pabOThI
YUaIIAXCS: MHTEJIEKTY AJIbHBIX urp, CTUMYJIUPYIOIINX
MO3HABATEJIbHYI0O MOTHBALMIO IIKOJBHUKOB; JUCKYCCHUW, KOTOpPBIE
JAl0T  y4YalIMMCSi  BO3MOXKHOCTb  NPUOOPECTH  OMBIT  BEJICHHA
KOHCTPYKTHUBHOT'O JIMAJOra; rpynrnoBod paboThl Wik pabOThl B mapax,
KOTOpBIE y4YaT MIKOJbHUKOB KOMAaHIHOW padoTe M B3aMMOJEHUCTBHIO C
JIPYTUMU JAE€TbMU;

- BKJIIFOYCHUE B YPOK UIPOBBIX IpOLENYp, KOTOpPBIE

MOMOTAIOT MOAICPKATh MOTUBAITUIO  JIeTEH K MOJTyYCHHIO
3HAHHH, HaJaXUBAaHUIO  TIO3UTUBHBIX MEXJTHYHOCTHBIX
OTHOIIICHUH B KJacce, MIOMOTAIOT yCTaHOBJICHUIO
T00poXxkeTaTeIpHON aTMOC(ephl BO BpeMsl YpOKa;
- OpraHu3aIys medcTBa MOTHBHUPOBAHHBIX u
APYIUPOBAHHBIX yYaImxcs HaJ 170 HEYCTICBAIOIIUMH

OJIHOKJIACCHUKAMHM, MJAIOIIEr0 MIKOJbHUKAM COLMAJIbHO 3HAYUMBIN
ONBIT COTPYITHUYECTBA U B3aMMHOM IMOMOIIIH;

- VHUIMAPOBAHUE W TOJJIEPKKA HCCIEIOBATEIBCKOMN
JNEITEIbHOCTH  IIKOJBHUKOB B paMKax  peaM3alud  UMU
VH/IMBUIYaJIbHBIX W TPYIIIOBBIX HCCIENOBATEIBCKUX ITPOEKTOB, YTO
Jact IIKOJIBHUKaM BO3MOYKHOCTh npuoOpecTu HAaBBIK
CaMOCTOSATENILHOTO PEIICHUS TEOPETUYECKOW TMPOOJEMBbI, HABBIK
reHepupoBaHus W  O0QOpMIICHUS COOCTBEHHBIX  WJEH, HaBBIK
YBOKUTEJIIPHOTO OTHOIIEHUS K YYXXKUM HJesIM, O(OPMJIECHHBIM B
paboTax Ipyrux ucciejoBaTesied, HaBBIK MyOJIMYHOTO BBICTYIUICHUS
nepen ayauToOpuel, apryMEHTUPOBAHUSI U OTCTaWBAHMSI CBOEH TOYKHU
3pEHUS.



TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

Ne

HaumeHoBaHue pa3jieioB u

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

n/n TeM NpOrpaMMbl Beero Koutpoububie IpakTieckue 00pa3oBaTeJbHbIE pecypchbl
padoThI padoThbI
Paznea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUS
XuUMHS — BaXkHas 00J1aCTh
€CTECTBO3HAHUS U Bu6muorexa [JOK
11 MPAKTHHECKON NIeATENbHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemiecTBa 1 xumnueckue bu6mmoreka [IOK
1.2 peakuuu 15 1 0 https://m.edso0.ru/7f41837¢c
Wroro mo pazneny 20
Paznen 2. BaxkHelilne npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB
Bo3znyx. Kucnopon. [Tonstue bubnuoteka [JOK
21 00 okcuaax 6 0 0 https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bubnuorexa [JOK
2.2 U COJISIX 8 0 1 https://m.edsoo0.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bubnmoreka [JOK
2.3 OCHOBAHHUSIX 5 1 1 https://m.edso00.ru/7f41837c
OcHOBHBIE KJIaCChl bubmuorexa [JOK
24 11 1 1

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c
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Hroro no pazaeny 30

Pa3znea 3. [lepuoguueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMenToB J{. U. MenjaeseeBa. CTpoenne aToMoOB.

XumMuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaknumn

[Tepuoanueckuii 3aKOH U
Ilepuonuueckas cucrema Bubimoreka LIOK
3.1 XMMHUYECKHX 31eMeHTOB [1. U. / 0 https://m.edso00.ru/7f41837c
MenneneeBa. CTpoeHue atoma
XUMHUUYECKAA CBI3b.
bubmuorexa [JOK
3.2 OxncIuTeNbHO 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEIJIBHBIC PEAKIIHU
bu6mmoreka [IOK
Hroro no pasnery 15 https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
Peseperoe Bpems 3 0 https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 68 4
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9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (nndposbie)
Ne i/ oOpa3oBaTejibHbIE
NPOrpamMmbl Kontpoabnbie | IIpakTnueckue
Bcero pecypcebl
padoThI padoThI
Paznein 1. BenmecTBO 1 XUMHUYeCKHE PeaKIUuU
[ToBTOpeHue u yroyOieHue 3HaHUN bubnuorexa [IOK
11 OCHOBHBIX Pa3/IesIoB Kypca 8 kjacca 5 1 0 https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX bubmmoreka [JOK
1.2 peakuuin 4 0 0 https://m.edsoo.ru/7f41a636
13 DNEeKTpONUTHYECKAs JUCCOLUALIMSL. bubnnorexa [JOK
' XUMHUECKUE PEaKIH B PACTBOpPaX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHUS
OO6m1ast xapaKTepUCTUKA XUMHUUECKHUX bubnuotexa [JOK
2.1 aneMeHToB VIIA-rpynmnsl. ["anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO61as xapakTepucTUKa XUMUYECKUX
29 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 Bubmorexa [HOK
COCTMHEHNUS https://m.edsoo.ru/7f41a636
OO61as xapakTepucTUKa XUMUYECKUX
23 aneMeHToB VA-Tpynmsl. A3ot, Gpocdop u ux 7 0 1 but6mmoreka IIOK

COCIMHCHUA

https://m.edsoo.ru/7f41a636
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OO01mmas xapakTeprucTUKa XUMUIECKUX

24 snemeHToB [VA-rpynnsl. Yriepon u 8 ]sl’l@?/l//lOTeé(a HO/Kf
KPEMHHI1 M HX COEIMHEHNS ttps://m.edsoo.ru/7f41a636
Uroro mo pazneny 25
Pa3znen 3. MeTauiibl 4 MX COeIUHEHUS
. bubnunoreka LIOK
31 Obupze cBOKCTBa METAIIOB 4 https://m.eds00.ru/7f412636
. bubnuoreka [IOK
3.2 Baxxneime MeTajuibl 1 UX COSIUHEHUS 16 hitps://m.eds00.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpy:kamwuas cpeaa
bu6nmorexa LIOK
4.1 BemecTBa 1 MaTepuaisl B )KU3HH YEJIOBEKA 3 hitps://m.edso0.ru/7f41a636
Wroro mo pazneny 3
bubnunorexa LIOK
PesepaHoc BpeMa 3 https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITIOYPOYHOE IIJIAHUPOBAHHME

8

KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Jara nugposeie

Tema ypoka o0pa3oBaTtejibHbIE

n/n KonrtpoJsbnbie | IIpakTuyeckue | usydeHus

Bcero pecypcebl
padoThbI padoThbI

[Ipenmer xumuu. Ponp XuMuu B KU3HU bubnunoreka LIOK

1 yejoBeKka. Terna 1 BemecTsa 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d210c

bubnuoreka [{OK

2 ITousaTne o0 MeTomax IMo3HAHUS B XUMUHU 1 0 0 05.09.2023 https://m.eds00.ru/ffod227e
[TpakTueckas paborta Ne 1 «IIpaBuna
paboThI B 1a00paTOpUU U PUEMBI

3 6 6 1 0 1 12002023 | Dbuomioreia HOK
OOpaIICHHUS € TAOOPATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl bubanoreka LIOK

4 paszelieHus: cMecei 1 0 0 12.09.2023 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 19.09.2023 | Pubmmoreka [IOK
OUNCTKH TIOBAPEHHOMN COIH)» https://m.edso0.ru/ff0d28c8

but6mmorekxa [IOK

6 ATOMBI U MOJIEKYJIBI 1 0 0 19.09.2023 https://m.edsoo.ru/ff0d2a6c
XuMHYecKre dIIEMEHTBI. 3HAKU bubnunorexa LIOK

! (CHMBOJIBI) XHMHYECKHUX DJIEMEHTOB 1 0 0 26.09.2023 | hitps://m.edsoo.ru/ff0d2bes



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

bubnmoreka [IOK

8 [IpocThie U COXKHBIE BENIECTBA 26.09.2023 https://m.edsoo.ru/ffod2a6e
bub6nmoreka IIOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 03.10.2023 | pitis//m.eds00.ru/ff0d2d50
3aKkoH MOCTOSIHCTBA cocTaBa
BellecTB. Xumuueckas (opmyna. bubnuorexa [JOK

10 03.10.2023
BaneHTHOCTP aTOMOB XHMHYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK

11 OTHOCHUTeNIbHAS MOJICKYJISIpHAsl Macca 10.10.2023 | htps://m.edsoo.ru/ffod323c
MaccoBas 101 XUMHUYECKOTO bu6mmoreka [IOK

12 3JIEMEHTA B COCUHECHUHN 10.10.2023 | htis://m.edsoo.ru/ff0d350c
KonuuecTBo BemecTBa. Modb. bubnuoreka [JOK

13 17.10.2023 https:
MomnsipHas macca ps://m.edsoo.ru/ff0d5230
DOuU3NYEeCKUe U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK

14 XUMHUUYECKas peaxkuus 17.10.2023 https://m.edsoo.ru/ff0d37fa
IIpu3Haku U yClOBUs IPOTEKAHUS bubnuoreka [IOK

15 XUMHYECKUX PEaKIUi 24.10.2023 https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MacChl BEIIECTB. bubnuorexa [JOK

16 XUMUYECKUE YPaBHCHUS 24.10.2023 | ips://m .edsoo.ru/ff0d3bes
Brrancienus koimuecTBa, MacChl

17 BEI[ECTBA 10 YPABHEHHUSIM XHMHUYECKUX 07.11.2023 | Puomiorexa [IOK

peakuuii

https://m.edsoo.ru/ff0d5708
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Knaccudukanuss XaMUYECKHX peakiiuii

18 (coeMHEHNs, pa3I0KEeHHS, 07.11.2023 BH6J_H’I°TeKa [OK
3aMelleHus1, 00MeHa) https://m.edsoo.ru/ffod3f34
M. B. JlomoHOCOB —

19 yuéHbIiHIHKIONeAuCT. O600IIeHHE 1 14.11.2023 bubmorexa [HOK
CHCTEMATH3aIIs 3HAHMH https://m.edsoo.ru/ff0d40c4
Kontponbnas padota Nel o reme bubnuorexa [JOK

20 «BelecTBa 1 XUMHUYECKHE PEAKIIHN» 14.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3zgyx — cmecp TrazoB. CocraB bubnuorexa [JOK

21 Bo3ayxa. Kucinopon — anemeHT u 21.11.2023 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckue U XMMHUYECKHUEe CBOMCTBA

22 KUCIIOpoJia (peakuy OKUCIICHUS, 51112023 | PpuomHorexa [IOK
ropenue). [TonsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CrniocoOblI osryueHust KUCI0poaa B

23 1a00PaTOPUH M IIPOMBIIIEHHOCTH. 58.11.2023 | PpuomHorexa IOK
I https://m.edsoo.ru/ff0d497a

pUMEHEHHUE KHCIopoa
TennoBoii 3¢ ekt xumuueckoin
€aKI1H, TIOHATHE O

24 p 58.11.2023 bubnmoreka [JOK
TEPMOXMMHUYECKOM YPAaBHEHUH, DK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIIUAX
Tomnuso (HedTh, yroiab U MeTaH).

25 3arpsi3HEHHE BO3/1yXa, CIIOCOObI €ro 05.12.2023 | DuOmuoTexa IIOK

NpeaOTBpAIICHU A

https://m.edsoo.ru/ff0d4c4a
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[Tpaktuyeckas padora Ne 3 o Teme

26 «ITomydeHune v codupanue KHCIOPOa, 05.12.2023 | PuOmuorexa [IOK
H3yUeHHE ero CBOICTBY https://m.edsoo.ru/ff0d4ae2
Bonopoa — snemeHT u npocroe bubnmoreka [JOK

21 BelecTso. Haxoxaenue B npupoje 12.12.2023 | htps://m.edsoo.ru/ff0d4ddo
DOu3nvecKue U XUMHUUYECKHUE CBOMCTBA bubmuorexa [JOK

28 Bojopoaa. [Ipumenenne Bogopona 12.12.2023 | htps://m.edsoo.ru/ff0d4ddo

bubmuorexa [JOK

29 [ToHsITHE O KUCIOTAX U COJAX 19.12.2023 https://m.edso0.ru/ff0d50d2
CrniocoOsl mosty4eHus BOAOPoa B bu6mmoreka [IOK

30 nabopaTopun 19.12.2023 | htins://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padbora Ne 4 o Teme

31 «[Toyuenune u cobupanue BOIOPO/A, 26.12.2023 | promHorexa IOK
H3yHUeHHE er0 CBOICTBY https://m.edsoo.ru/ff0d4f42
MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK

32 ABorajipo 26.12.2023 | nttps://m.edsoo.ru/ff0d542e
Brruucienus o0béMa, KOJIM4ecTBa

33 BEI[ECTBA T'a3a 10 €0 H3BECTHOMY 16.01.2024 EH@.THOTeKa HO/I]ff ;
KOJIMYECTBY BEIIECTBA WK 00BEMY ttps://m.eds00.ru/ff0d55a0
Boruncnenus 005EMOB ra3oB 1o

34 YPaBHEHHUIO PEaKIMU Ha OCHOBE 3aKOHA 16.01.2024 ~ buommotexa [IOK
0GLEMEBIX OTHOMICHMI T2308 https://m.edso0.ru/ff0d5708
du3znuecknue U XUuMHUUECKHE CBOMCTBA bu6mmoreka [JOK

35 23.01.2024

BOJIBI

https://m.edsoo.ru/ff0d587a



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

CocraB ocHoBauuii. [Tousarue 00

bu6mmoreka [IOK

36 WHJIUKATOpax 23.01.2024 | hitns://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie

37 Y HEHACBIIICHHbIE pacTBOPBL. MaccoBas 30.01.2024  buomiorexa LIOK
JOJIS1 BEILECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[Tpaktuyeckas padora Ne 5 o Teme

38 «IIpuroToBiieHre pacTBOPOB C 20012024 Bubmorexa [[OK
ONPE/IEIIEHHOH MaCCOBOH N1071eH o https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
Kontponbnas padota No2 o teme bubnuorexa [JOK

39 «Kucnopoa. Bogopona. Boga» 06.02.2024 https://m.edsoo.ru/ff0d6342
Oxcuael: cocTaB, KIaCCH(PUKALINS, bubnuorexa [JOK

40 HOMEHKJIaTypa 06.02.2024 | 1tins://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 13.02.2024 | Puommoreka LIOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJIacCU(pUKAIHS, bubnuorexa [JOK

42 HOMEHKJIaTypa 13.02.2024 | ntps://m.edsoo.ru/ff0d67ca
ITonyuyenue u XMMHUYECKUE CBOMCTBA bubmuoreka [IOK

43 OCHOBAaHUI 20.02.2024 | nitps://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kmaccudukanms, bu6mmorekxa [IOK

44 HOMEHKJIaTypa 20.02.2024 | nitps://m.edsoo.ru/ffOdfee2
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka [JOK

45 27.02.2024

KHUCIIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

bu6mmoreka [IOK

46 CIOCOOBI MOJy4CHUS, XUMHUYICCKUC 27.02.2024 .
CBOICTBA https://m.edso00.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAILHBIX 3a7a4 110 TeMe
47 «OCHOBHBIE KJIACCHI HEO 05.03.2024 Bubmaorea TIOK
PraHAICeCKUX https://m.edsoo.ru/00ad9b7c
COEAMHEHUIN»
I'enernueckas cBs3b MEXAy KilaccaMu bubnnorexa [HOK
48 HEOPraHWYECKUX COCIMHEHUN 05.03.2024 https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 12.03.2024 hitps://m.eds00.ru/00ad9ch?
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIC KJTACChI HEOPTAHUIECKHX 12.03.2024 | Puoimoreka [IOK
CcoeIUHEHHI" https://m.edsoo.ru/00ad9ela
[TepBbIe OMBITKY KIACCHPUKAITUN
51 XUMUYECKUX 371eMeHTOB. [ToHsATHE 0 19.03.2024 | Puommoreka [JOK
IPYMIAX CXOHBIX YIeMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepuoanueckuii 3aK0H U
52 [Teprogudeckast cucTeMa XHMHUYECKUX 19.03.2024 EH@.IHOTeKa LHOK
snementos J1. M. Memieneesa ttps://m.edsoo.ru/00ada52c
bu6mmorekxa [IOK
53 Ilepuoe!, rpynmsl, MOATPY B 02.04.2024 | Kttns://m.edsoo.ru/00ada52c
Crtpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
54 02.04.2024

sanep. M3oTonsl

https://m.edsoo.ru/00ada342
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CTpoeHue IIEKTPOHHBIX 000JI04EK

55 aToMoB 31eMeHTOB [lepuoguyeckoit 09.04.2024 | PrOmHoTexa [IOK
cuctemst JI. M. Menneneesa https://m.edsoo.ru/00ada6hbc
XapakTeprucTuKka XMMHUECKOTO
3JI€MEHTA MO €ro MOJO0KEHUIO B

56 - Ny 09.04.2024 | Duomiorexa LHOK

epuoanueckon cucreme . 1. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuonuyeckoro 3aKoHa Jist
pa3BuTHUA HAyKu U npaktuku. /. 1.
57 MenpeneeB — y4€HbIN, Iearor u 16.04.2024 pubnugTsEa MO
y » €N https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK

58 XUMHYECKHX IJIEMEHTOB 16.04.2024 | htis://m.edsoo.ru/00adaab8

bu6nmoreka [JOK

59 HNonHnas xumuyeckas CBs3b 23.04.2024 | o //m.edsoo.ru/00adac34
KoBaneHnTHas nonsipHasi XuMH4ecKas bubnuorexa [JOK

60 CBA3b 23.04.2024 | nitps://m.edsoo.ru/00adaab8
KoBaneHTHas HenoysspHas XuMu4eckas bubnuoreka [IOK

61 CBA3b 30.04.2024 | 1ins://m.edsoo.ru/00adaab9

bu6mmorekxa [IOK

62 CreneHb OKHCIICHUS 30.04.2024 | ioc-//m.edsoo.ru/00adae28
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK

63 peakuuu 07.05.2024 | htps://m.edsoo.ru/00adb076

bubmuorexa [JOK

64 OxkucnuTenu u BOCCTAHOBUTENH 07.05.2024 hitps://m.eds00.ru/00adb076

65 KontponbHas padora Ne4 o reme 14.05.2024 | bubmuoteka [IOK
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«CTtpoenne atoMa. XUMUYECKasl CBS3bY

https://m.edsoo.ru/00adb486

PesepBHeiit ypok. O000mIcHNE U bubnmoreka [JOK
66 crucTemMaTu3auuvs 3HaHU 1 14.05.2024 | httns://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O6001IeHNE 1 bubmuorexa [IOK
67 crucTeMaTu3alus 3HaHUI 1 21.05.2024 | htps://m.edsoo.ru/00ad9ch?
PesepBHeIit ypok. O000IICHNE 1 bubmmoreka [JOK
68 cHUcTeMaTu3alus 3HaHUI 1 21.05.2024 | pins://m.edso0.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 -

I[TPOTPAMME
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9 KITACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
Ne Jlara uudposbie
w/n Tema ypoxa Beero Kontposabubie | IlpakTnueckue H3yueHus o0pa3oBaTe/ibHbIE
r
padoThI padoThI pecypcbi

[Tepuoanyeckuii 3aK0H.
[Iepnoanueckas cucrema

1 1 0 0 06.09.2023 | bromorea LOK
XUMHUYECKUX 3y1eMeHToB J[. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHYECKHUX DIIEMEHTOB 1 0 0 06.09.2073 | Puodmiorexa [IOK
MepBHIX TPEX TIEPHOIOB https://m.edsoo.ru/00adb6b6
Knaccudukanus 1 HoMeHKIaTypa bubnuoreka [JOK

3 - 1 0 0 13.09.2023 https://m.ed /00adb7e2

€OpPraHUYECKUX BEILECTB ps://m.edsoo.ru/00adb7e

Buasl XuMHu4uecKoil CBSA3U U THIIEI bu6mmoreka [IOK

4 K = 1 0 0 13.09.2023 https://m.ed /00adbacé

PUCTAIUTMYECKUX PELIETOK ps://m.edsoo.ru/00adbac

Konrtponsnas padora Nel o teme

5 «IToBTOpEHNUE U yriayOsieHue 3HaHui 1 1 0 20.09.2023
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca»
Knaccudukanmst xumuaeckux bubnuotexa [JOK

6 - 1 0 0 20.09.2023 httos://m.ed /00adbch0
peakuuii o pa3IMYHbIM MPU3HAKAM ps://m.edsoo.ru/00adbc
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 peakuuu. [ToHsITHE O TOMOTEHHBIX U 1 0 0 27.09.2023 | Puodmaorexa IIOK

TCTCPOTCHHLIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

ITousaTHEe 0 XUMHUUECKOM PAaBHOBCCHHU.

8 DakTOpBI, BIUSIOIINE HA CKOPOCTh 27.09.2023 bubnuorexa TIOK
XHMHUECKOH PEaKIMH 1 TIONOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC bu6mmoreka [IOK

9 peakiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTHYECKON

10 aucconuanui. CUIbHBIC U cliabbie 04.10.2023 | buomioreka ITOK
AIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

. bubmmotexa LIOK

11 HoHHbIE ypaBHEHMS peakuui 11.10.2023 hitps://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U

12 OCHOBAHHH B CBETE MPE/ICTABICHHUI 11.10.2023 | Puommoreka LIOK
06 SIEKTPOTHTHHUECKOf IHCCOHAIIH https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

. bu6mmoreka [JOK
13 MpecTaBIeHU 00 18.10.2023
P . https://m.edsoo.ru/00add8b2
AIIEKTPOJIATUICCKON JTUCCOITHAITTT
. bu6mmoreka [IOK

14 [Tonsatue o runponuse comneit 18.10.2023 https:/m.eds00.ru/00add9d4
O00011eHNEe U CUCTEMATU3ALIS bu6mmorekxa [IOK

15 o 25.10.2023 .
3HAaHUUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.

16 «PelIenne SKCIepUMEHTAIBHBIX 25.10.2023 | PrOmuotexa [IOK

3a1a4»

https://m.edsoo.ru/00addbfa
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Kontposbnas padora No2 o teme

17 «DIEKTPONTUTHYECKAs! UCCOLUALIMS. 08.11.2023 | DuOmuorexa [IOK
X https://m.edsoo.ru/00addec0
MMUYECKUE PEaKIUU B PACTBOPAX»
OO6m1as XxapakTepucTUKa rajJoreHoB.
18 XuUMHYECKHE CBOWCTBA HA IPHMEPE 08.11.2023 | bHuOmuoteka [IOK
xjopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCIIOTa, 15.11.2023 | bubGauoreka [JOK
XMMHYECKHE CBOMCTBA, ITOJIyYECHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[TpakTiueckast pabota Ne 2 o teme
. bu6mmoreka [IOK
20 «lTosyyenue COnsAHON KUCIIOTHI, 15.11.2023
' .. N https://m.edsoo.ru/00ade348
U3yYCHHE €€ CBOWCTBY
Brraucnenus o ypaBHEHUSIM
21 XUMHYECKUX PEaKIUii, €CITH OJIUH U3 59 11.2023 | PuOmHoTeka TIOK
PEAreHTOB JaH B M30BITKe https://m.edsoo.ru/00ade488
OO6m1ast XxapakTepuCTHUKA JIEMEHTOB bubnuorexa [JOK
22 VIA-rpynmnsl 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.
HaxoxieHne cepbl 1 €€ coeTuHEHUI
23 % y 29112023 Dromiorexa LIOK
B TIPUPOIC. AUMUICCKUC CBOUCTBA https://m.edsoo.ru/00ade64a
CepbI
CepoBozopo, cTpoeHHEe, GU3HISCKHE bubmnoreka [JOK
24 P P P d 29.11.2023 1

U XUMHYECKHE CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHast KUCIIOTA,

25 (busHUeCKre ¥ XUMHUYECKHE CBOMCTBA, 06.12.2023 Bubmmoreka IIOK
NpHMeHeH e https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
MOJTyYEHHUsI CEPHOMN KUCIOTHI. Bu6 o OK

26 XHUMHUYECKOE 3arps3HEHUE 06.12.2023 " J.IHOT xa Il

https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
Brrancnenne MaccoBoit 1071 BBIXO/a bu6mmoreka [IOK

27 MPOJIYKTA PEaKLMU 13.12.2023 https://m.edsoo.ru/00adec8a

28 OO61as xapakTepuCcTHUKa SJIEMEHTOB 13.12.2023 | bubmuoreka [{OK
VA-rpynnsl. A30T, pacripocTpaHeHHe https://m.edsoo.ru/00adeeab
B IIpUpoJie, PU3NYECKUE U
XUMHUYECKHE CBONCTBA
AMMHuak, ero puznuecKue u

29 XHMHYECKUE CBOMCTBA, MOJyUYEHHE U 50.12.2023 | PuOmHoreka TIOK
MpHMEHEHNe https://m.eds00.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

30 «[TonyyeHne aMMHUaKa, H3y4eHHe ero 50.12.2023 | PuOmHoTexa TIOK
CBOMCTBY https://m.eds00.ru/00adf180
A3oTHas KUCIOTa, € pusnueckue u bubmuoreka [IOK

31 27.12.2023

XUMHUYECKUE CBOWCTBA

https://m.edso0.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPAIbHBIX

32 yao0peHuii. XuMHYECKOe 27.12.2023 bubnuoreka [IOK
3arpsa3HEHHe OKPYKAIOIIEH cpeIbl https://m.edsoo.ru/00adf518
COCAMHEHUSIMH a30Ta
docdop. Okeun pocdopa (V) u

33 docdopHas kucaoTa, GU3HIECKHUE U 10.01.2024 Bubmmorexa IIOK
XUMHYECKHE CBONUCTBA, OJTyYEHHE https:/m.edsoo.ru/00adft8a
Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAIBHBIX YI00PCHU.

34 3 . 10.01.2024 ~ Proymorexa [OK

arpAsHCHUE HPUPOSTHON CPEABI https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEHHUE B

35 npupoze, GU3NUECKUE U XMMUUECKUE 17.01.2024 | Duommoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yriepona, ux (u3nueckue u bubnmnoreka [JOK

36 XUMHYECKHE CBOMCTBA. 17.01.2024 | hitns://m.edsoo.ru/00adfebe
DKoJornyeckre mpoodaemsl,

CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)
. bubmuorexa [JOK

37 VYTronpHas KUCIIOTa U €€ COJH 24.01.2024 | o /im.eds00.ru/00ae006c
[TpakTrueckast padota Ne 4 o Teme
"IlosrydeHune yrieKucioro rasa.

38 24.01.2024  Prbmaorera LIOK

KauectBenHas peakius Ha
KapOoHaTHOH"

https://m.edso0.ru/00ae027¢
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HCpBOHa‘IaJIBHBIe MOHATHS 00

39 OPraHUYECKHX BEIIECTBAX KaK O 31.01.2024 bubmorexa [HOK

COE/IMHEHHSAX YIIeposa https://m.edsoo.ru/00ae054e
. bubnunoreka HOK

40 KpemHunii u ero coequHeHus 31.01.2024 hitps://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME

41 Basiei 07.02.2024 ~ Prommorexa [IOK
«BAKHCUIINC HEMETAJUIBL M HX https://m.eds00.ru/00ae0bf2
COCIMHEHUS
KonTponbnas padorta Ne3 mo teme

42 «Baxneiinme HeMeTaIIBI U UX 07.02.2024 | PuOmHorexa IOK
COCTMHEHU https://m.edso0.ru/00ae0el18
OOmast XxapaKTeprUCTUKA XUMUIECKUX
HIIEMEHTOB — METAJUIOB.

4 Merannnyeckas CBSI3b U Bu6muorexa LIOK
MeTajliraeckas Kpuctallinacckas 14.02:2028 1 ptos:/m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckKre CBOMCTBa
METaIIOB
XHUMHUYECKUE CBOMCTBA METAJLIOB.

44 ONEeKTPOXUMHUECKUN Psifl 14.02.2024 but6mmoreka [IOK

HaIpsKEHUH METaJNIOB

https://m.edso0.ru/00ael1156
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OO6mme crnocoObI MOTyYeHUs
MmeTtauioB. CruiaBel. Beruucienus mo

45 YPaBHEHUSM XUMHYECKHUX PEAKIIHA, 21.02.2024 bubmmorexa LIOK
©CITH OIMH U3 PEAreHTOB COICPIKUT https://m.edso00.ru/00ae1156
pUMeCcH
bu6mmoreka [IOK
46 [ToHsiTHE O KOPPO3UU METAJLIOB 21.02.2024 https:/m.eds00.ru/00ae1278
bubmuorexa [JOK
47 [lenouHbIe MeTAILIbI 28.02.2024 https://m.eds00.ru/00ae14b2
OKcuabl U THAPOKCUJIBI HATPUS U bubnuorexa [JOK
48 KaJIus 28.02.2024 | nitps://m.edsoo.ru/00ae14b2
[Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
49 KaJIbIIMA U Mardui 06.03.2024 https://m.edsoo.ru/00ael5e8
5 bu6mmoreka [IOK
50 Baxnenmme coeTMHEHNS KaJIbITHI 06.03.2024 https://m.eds00.ru/00ae15e8
O06o0011eHre U cucTeMaTHu3alus
ol 3HaHUU 13.03.2024
JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
52 YCTpaHECHUS 13.03.2024 | pitns://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "JKécTKkoCcTh BOJIBI 1 METOMBI €€ 50.03.2024 | PrOmHoTeKa [IOK
yerpaHeHus" https://m.edsoo.ru/00aelae8
5 bubmuorexa [JOK
54 AnroMuHUT 20.03.2024

https://m.edsoo.ru/00aelc64
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AmMdoTepHbIE CBOMCTBA OKCHIA U

bu6mmoreka [IOK

95 TUJIPOKCHIA 03.04.2024 | Ktps://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 03.04.2024 | 1t06://m.eds00.ru/00ae1d86
OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
57 (11) u xenesa (111) 10.04.2024 | hitns://m.edsoo.ru/00ae35e6
O000I11IeHNE U CUCTEMATU3AIUS
58 SHAHVH 10.04.2024
[IpakTuueckast padora Ne 7. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
59 B | 17.04.2024 bubnuorexa [JOK
«BaXHCUILINC MCTAILIBL i HX https://m.edso0.ru/00ae3de8
COCITUHEHUSD)
Brraucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
peareHToB J1aH B U30BITKE UITU
60 COJICPKUT IpUMeCH. Beraucienus 17.04.2024 butmaorexa LOK
ACp p : 1 https://m.edso0.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MMPOIYKTa
peaxiuu
O00011eHNe U CUCTEMATU3ALIS
61 AT 24.04.2024
KonTtponbHas padora Ne4 o reme
62 «BakHelmue MeTaibl ¥ UX 24.04.2024
COCTMHECHUS
BemecrtBa u maTepuansl B bubnmnoreka [JOK
63 08.05.2024

OBCEIHEBHON KU3HU YEIIOBEKA

https://m.edso0.ru/00ae3f50



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

XUMHUYECKOE 3arpsi3HEHUE bubnmuorexa [JOK

64 OKpPY’KaIOIEeH Cpesbl 1 08.05.2024 | https://m.edsoo.ru/00ae4270
Ponb XUMUH B pelIeHnn bubmuorexa [JOK

65 HKOJIOTHYECKUX MPOoOIIeM 1 15.05.2024 1 ntps://m.edso00.ru/00ae4270
PesepBHbIil ypok. O6001IeHNE 1 bubmuorexa [JOK

66 cucTeMaru3anus 3HaHUI 1 15.05.2024 1 hitns://m.eds00.ru/00ae0d0a

67 PesepBusiit ypok. O6o0mieHue u 1 22.05.2024 | bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
PesepBHrliil ypok. O6o01enue u bubnmnorexa [JOK

68 CUCTEMaTHU3alusl 3HAHUU 1 22.05.2024 | pips://m.edsoo.ru/00ad9ch?2

OBULIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI [JIA
YUYEHUKA

Xumus. 8 knacc: yueonuk / O.C. 'abpuensis. — 5-e uzf., crepeoTu. - M. :

Hpoda, 2016. — 287, [1] c. : un. ISBN 978-5-358-16074-3.

-  Xwumus. 9 kiace: yue0. mis obmeoodpaszosar. opranuzarnmii / O.C.
["abpuensn, U.I'. Octpoymos, C.A. Cnankos. - M.: [Ipocsemienue, 2019. —
223 c. : mi. — ISBN 978-5-09-071608-6.

«  Tabnuusl: [lepuoanueckas cuctema XuMuueckux 3inemenTon J{. 1.
Menneneesa, Tabnuia pacCTBOPUMOCTH, SJEKTPOXUMUUECKUH Psijl
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