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dhenepanbHOTO

«O0  yTBepXKICHUU
TOCyIapCTBEHHOTO
00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
o01rero oOpa3oBaHMs)

PABOYASA TIPOI'PAMMA

0 XUMHUH

JISE OCHOBHOI'0O 00IIEro 00pa3oBaHUS

g vaammxces ¢ OB3 (311P)

CocraBneHa B COOTBETCTBHM C TPUMEPHOM OCHOBHOW 0Opa30BaTeIbHOM

IIPOrpaMMON

OCHOBHOTIO

00111€TO

oOpa3zoBaHus, OJOOpEHA  pEIICHHEM

dbeneparbHOTO Y4eOHO -METOJIMYECKOTO OOBEAMHEHUS MO 00IeMy 00pa30BaHUIO

(mpotokoi 1/22 ot 18 mapra 2022 rona)

r. Hedreroranck



MNOACHUTEJBHASA 3AIINCKA

AnantupoBaHHas pabouas ydeOHas mporpaMma IO XUMHHA  JJIS
oOyudaromerocst 9 «I» Kiacca cocTaBieHa HAa OCHOBAaHUU PEKOMEHIAIMMA
3akmroueHuss TIIMIIK IIporokos Ne... OT ... T., 3a4BJIE€HUS U COTJIacus pOAUTENS Ha
oOydeHHe 1Mo aAanTUPOBAHHON IPOrpaMMe.

OCHOBHO#M 1€JIbI0 UHIUBUIYAIPHON aJanTUPOBAaHHON 00pa3oBaTelbHON
IIPOTPaMMBI  SIBJSIETCS  CO3JAaHME ONTUMAJIBHONW KOPPEKLMOHHO-PAa3BUBAIOIIECH
cpenbl, oOecnevynBarolell aJeKBaTHbIE YCIOBHUS WM PaBHbIE BO3MOXHOCTH IS
NOJIy4eHUs] 00pa3oBaHMsI, BOCIHMTAHMS, KOPPEKIHMH HEIOCTATKOB pa3BUTHS,
conuanu3anuu yyamierocs ¢ 3I1P.

IlcuxoJioro-nexarornyeckasi Xxapakrepuctuka odyyarommuxcs ¢ 311P

Kateropus oOy4aromuxcs ¢ 3ajaepxkkoi ncuxuueckoro passutus (3[1P) —
HanOoJiee MHOTOYUCIICHHAs Cpeld JeTed C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsI U HEOJHOPOJHAs IO COCTaBy TIpylIa MIKOJBbHUKOB. Cpelu NpUYMH
BO3HMKHOBEHUS 33JICP’KKM TICUXUYECKOTO Pa3BUTHS - OpraHuyeckas u/Wiu
byHKUIHOHATBHAS ~ HEJOCTAaTOYHOCTh  IIEHTPAJbHOM  HEPBHOW  CHCTEMBI,
KOHCTUTYLMOHAJIbHBIE (PAKTOpbl, XPOHUYECKHUE COMATHYECKUE 3a00JIeBaHUA,
HEOJAronmpusiTHbIE  YCIOBHUSI ~ BOCIUTAHUS, TICUXMYECKas ©  COLMaJIbHAs
nenpuBaius. [logo6HOE pa3HOOOpa3ne ITHOJOTUYECKUX (HPAaKTOPOB OOYCIOBINBAET
3HAQUMUTENBHBIM  MANAa30H BBIPA)KEHHOCTHM HAPYWIEHWH - OT COCTOSIHHM,
NPUOJIMKAIOIIMXCS K YPOBHIO BO3PAaCTHONM HOPMBI, JO COCTOSIHHM, TPeOYIOIIUX
OTTPaHUYEHHS OT YMCTBEHHOM OTCTaNIOCTH.

Bce oOyuaromuecss ¢ 3IIP wucneIThiBalOT B TOW WM MHOM CTENEHU
BBIDOKEHHBIE 3aTPYIHEHHUS B YCBOCHHMHM YYE€OHBIX MpPOrpaMM, OOYCJIOBIICHHbBIE
HEJOCTATOYHBIMH MO3HABATEIbHBIMU CIIOCOOHOCTSIMU, a TAaKXK€ CIeLU(PUUECKUMU
pPacCcTpOMCTBAMHM MCUXOJOTHYECKOr0 Pa3BUTHSI (IIKOJIBHBIX HABBIKOB, PEUH U Jp.),
HapYIIEHUSMHA B OPTaHU3AINH JCSITSIBHOCTH W/UIW TOBEJEHUS (IMOITMOHATIBHON
chepsr). O6mumu 11 Bcex oOyuaromuxcsi ¢ 3P sBisitoTcs B pa3HOW CTeneHU
BBIPOKCHHBIE HEJIOCTATKH B (DOPMUPOBAHWM BBICHIUX TCUXUYCCKUX (PYHKITUH,
3aMEJUICHHbI TeMn JUO00 HEpaBHOMEPHOE CTAHOBJIEHHWE I103HABATEIbHOU
JEeATEIbHOCTH, TPYJHOCTH MPOM3BOJBHON CaMOpEryssinud. JlocTaTo4yHO 4acTo y
OOyJaroIIMXCcsi OTMEUAIOTCS HApYIIEHUS PEYEBON M MEJIKOW PYYHOUW MOTOPHKH,
3pUTEIBLHOTO BOCHPHUATUS M MPOCTPAHCTBEHHOM OPUEHTUPOBKH, YMCTBEHHOMH
paboTOCIOCOOHOCTH U SMOIMOHAIIBHOU c(ephl.

Hetn c¢ 3IIP mioxo 3anomMuHaroT HMH(OpMaIuUio, MOTOMY YTO O0BEM HX
KPAaTKOCPOYHOM H JIOJNTOBPEMEHHOM TMaMSTH OIPAaHUYEH, €CTh HapyIICHUs
MEXaHM4YECKON mamsATh. VX BOCIIOMMHAHHS OTPBIBOYHBI, HEIMOJHBI, TOJIBKO 4YTO
BBIyYEHHBI YpOK, ObIcTpo 3a0biBaercs. I[lnoxas mamarh Memaer BO Bpems
3aHATHS: HampuMep, TaKoMy peOCHKY MPUXOAUTCA MOCTOSIHHO HAlOMHUHATh
YCIJIOBHS 33Ja41 UM IIPABUIIO, OH ITyTAET CJIOBA U T. [I.



Um Ttpebyercss Oosbllle MOMBITOK, YTOOBI 3allOMHUTH YTO-TO, MO3TOMY
HEOOXOJMMO MHOTOKpaTHOE IOBTOpeHHWE HoBOM uH(popmauuu. I[lpum ee
BocnpousseaeHnn pedeHky ¢ 3[IP taxke HyXHO OoJsbllie BPEMEHH, TaK KaK OH
JIOJITO TIOJOMPAET HYKHbIE CIIOBA.

N3-3a moxoil namMsTu 0 MHOTUX IPEIMETaX, HOHATHUAX, SIBJICHUSX y I€TeH ¢
3IIP cknanpiBaeTcsi (pparMEHTapHOE IpEJCTaBICHHE: OO0IIas KapTUHKAa €CTh, HO
4acTh KYCOUKOB MO3aUKU OTCYTCTBYET.

JlokazaHO, YTO HarJIAJHBIA MaTepuan yCBaMBAETCS HaMHOTO JIydYllle, YeM
CIIOBECHBIN, MOA3TOMY MNpPU OOBACHEHWH HEOOXOJUMO HCIONb30BaTh PUCYHKH,
IPOCThIE CXeMbl, HH(porpaduKy.

[Ipu 3IIP pebeHky TpyAHO [OOIT0 YyAEPXKUBATb BHUMAHUE Ha OJHOM
IpeaIMeTe WM 3aHATHH, OH IOCTOSIHHO Ha YTO-TO OTBJICKAECTCA. YUHUTENS 4acTO €ro
pYTaroT 3a HEYCHIYMBOCTH M OOJTOBHIO HA YpPOKE, HECIIOCOOHOCTH BBINMOJHHUTH
3aJJaHu€ JI0 KOHIIA.

YroObl cpaenaTh 3aHATUS B LIKOJIE W jJoMa Oojee 3(PPEKTUBHBIMU U
UHTEPECHBIMU Ji11 peOeHKa, HEOOX0IMMO OpPraHMU30BBIBaTh UX TaK, 4TOOBI ObLIa
yacTasg CMEHa BHJIOB JeATeIbHOCTU. B KoMHare, rie peOCHOK YYUT YpPOKH He
JOJDKHO OBITh HUKAKUX BHEIIHUX pa3IpaxuTenaeil — KOMIBIOTEPA, pajauo,
TEJIEBU30pa.

OOpa3Hoe MBIIIJIEHHE Y TaKUX JAETed HapylIeHO, TO €CTh OHU HE MOTYT
MPEICTaBUTh ACTATbHO KOHKPETHYIO CUTYaIIMIO WK MIpeaIMeT B yme. AGCTpakTHOE
MBINIICHHE (OTBICYCHHBIN TIOMCK PEIICHHUs TPOOJIEMBI, CIIOCOOHOCTD B3TJISTHYTh Ha
CUTYaIli0 B IIEJIOM, HE OO0pamasch K OMBITY, OpraHaM YyBCTB) W JIOTHYECKOE
MBIIUICHHE (YMEHHE BBICTpanBaTh MPUUMHHO-CIICICTBEHHBIC CBS3H, MPUMEHSS U
aHaNM3Upysd 3HAHUS, TMOJyYEHHbIE paHee) paboTalT TOJIbKO, €CIu peOeHKa
HaMpPaBIISET B3POCIBIA — YUUTEIh, POIUTENb.

CamocTosiTelbHO PEeOCHOK HE MOXKET clejaTh KaKOW-TO OOIIM BBIBOJ,
KJIaCCU(PUIIMPOBATh MH(GOPMALIMIO, BBIJCIUTH OCHOBHBIE MPHU3HAKU INPEAMETOB,
CPaBHUTb, HANTH pa3inuuus U o0IIee MeX Ay HUIMH, HalTH CBSI3b U T. 1.

B sMmo1monanbHO-BOIEBOH cepe BCTPEUaroTes CIEAYIOIINEe HapyIICHUS:

- IOCTOSIHHBIE PE3KUE MEPernaibl HACTPOCHUS;

- BHYIIIa€MOCTb, OBICTPO MOMAJAET MO/ BIUSHUE APYTHUX;

- YacThI€ MPOSIBICHUS arpeCCUH, BCTIBIIIKY THEBA;

- TIOBBIIIIEHHAS] TPEBOKHOCTh, CTPAX;

- HU3Kasl CAaMOOIICHKA, HEYBEPEHHOCTh B ce0e€;

- HE JKeJIaHUE YTO-TNOO0 CeTaTh;

- HECITIOCOOHOCTH K CAMOCTOSITEIIbHBIM JIEHCTBUSM;

- TUTIEPAaKTUBHOCTH;

- HEpEeIKO COBEpLIAEeT IMOCTYNKH, HaXOAsIChb B CHJIBHOM BO30Y)KJIECHUU, B
cocrosiHnu adexra.

Takum oOpaszom, oOyuasi pedenka ¢ 3IIP memarory HEoOXOaMMO WMETH
OTpe/ieNIeHHbIE YCTAaHOBKH, a TAK)KE MCIOJIb30BaTh HA YPOKaX pa3inyHbie (POPMBI.



OcobenHoctn ncuxuueckoro passutust aerei ¢ 3IIP, mnpexne Bcero
HeJ0CTaTOYHast c(pOPMUPOBAHHOCTh MBICIUTENBHBIX Olepaluii, 00yClaBIMBaIOT
JOTIOJIHUTENbHBIE  KOPPEKLIIMOHHBIE  3aJa4yd, HAlpaBJICHHBIE Ha pPAa3BHUTHE
MBICJIUTEJIBHOM M PpPEYEBOM JCATEIBHOCTH, HA IIOBBIIICHUE II03HABATEJIBHON
aKTUBHOCTH JI€T€H, Ha CO3JaHHUE YCIOBUM I OCMBICICHHUS BBIIIOIHAEMOM
yueOHOU paboThl. B cBsi3u ¢ 0COOEHHOCTAMM MOBEACHUS U JAEATEIBHOCTU ITHX
ydauxcs (pacTOpMOKEHHOCTb, HEOPIaHU30BAHHOCTh) HEOOXOIUM CTPOKaANIINMA
KOHTPOJIb 32 COOJIOJICHHEM TPaBUJ TEXHUKH O€30MacHOCTH MPHU IMPOBEICHUU
7a00paTOPHBIX ONBITOB B XUMUYECKOM KaOMHETE, BO BpeMsl 3KCKypcuil. bombmioe
3HAYEHHWE JUIsl TOJHOLIEHHOIO YCBOEHHs YYeOHOro Marepuana I0 XUMHUHU
pUOOPETAET OMOpa HAa MEXKIPEIMETHBIE CBA3U BOIPOCOB, U3y4YaeMbIX B JJAHHOM
Kypce, C TakMMU Yy4eOHbIMU IpEeAMETaMH, KakK MNpPUpPOJOBEIEHUE, reorpadus,
¢usuka, ononorus. [103Bossist paccMaTpuBaTh OJIMH U TOT € y4E€OHBIN MaTepual C
Pa3HBIX TOYEK 3PEHMsSI, MEKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JydIlIeMy
OCMBICIIEHUIO, 0o0jiee TPOYHOMY 3aKPEIJICHUIO [OJIYYEHHBIX 3HAHUA WU
IPaKTUYECKUX yMmeHud. IIpy DOAroToBKE K ypoKamM Y4YWTENb JOJDKEH
IpeIycMOTPETh (POPMUPOBAHUE Yy YUAIIUXCS YMEHUN aHAIU3UPOBaTh, CPAaBHUBATD,
o0o0maTh HW3y4aeMblid Marepuall, IUIAHUPOBaTh MPEACTOALIYI0  paloTy,
OCYLIECTBIISITh CAMOKOHTPOJIb.

HeoOxoauMo  MOCTOSHHO  CJE€IWTh 32  MPABUIBHOCTBIO  PEUYEBOrO
o opMIIEHUS BBICKA3bIBAHUHN yUaIUXCS.

[Ipyn mpoBeaeHUM NPAKTHUECKOW PabOThl KaKIbI €€ 3Tam BBIMOJIHSIETCS
y4YallMMHUCS] BMECTE C YYUTEJIEM U MOJ €ro pykoBoJcTBOM. Ha nocke o0si3aTenbHO
BBIBEIIMBAIOTCS MpaBHJia TEXHUKU O€30MACHOCTH, COOTBETCTBYIOLIUE JAAHHOMY
BUJly paOOThl, JaeTcs MNpaBWIbHAS 3amuch (QOPMYyJbl M YKa3bIBaeTCS LIEJb
npoBeneHust pabotel. IlocienHee CHOCOOCTBYET OCO3HAHUIO — y4YalUUMUCSH
BBIIIOJIHAEMBIX JIEWCTBUM W TNOJIyYEHHOro pesysbrarta. OCTaBiATh YYEHHMKA IS
IPOBEJCHUS CAMOCTOATEIbHOW MNPAKTHUUECKOM paboThl 0€3 KOHTPOJIS YUMTENs
HEJIOITYCTUMO.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2

yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMMHH. UHCTBIE BEHIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX €OUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMUYECKHX peakuuil (pasiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLIALUSA, XpoMaTrorpadus, IpoBeICHIUE OYUCTKH MMOBAPECHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajnieHTHass (ToJisipHass M HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1Me ecTeCTBeHHO--HAy4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKHUI 3apsjl, BEIMIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpalbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaluus, KalblUsi M HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTATUIMYECKONW PEIIETKHU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMAYeCKUX PeakIfii Mo pa3IndHbIM MpU3HAKaM (110 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoiCcTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUUAIMU KHCJIOT, IIEJI0YEe U COoJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHHe. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuieckne). XHUMHUYECKHE PEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COCOIUHEHHN B MpUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpoOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa, MHOuYBbl U BonoéMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YA0OPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NIecKre M XMMHUYCCKHE CBONCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TAHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemausi (IV) u kpemuueBoi kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3l0B HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJloreHOB U WX COCTUHECHHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POChHOPHBIX yA0OpPEHUI, MOTyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YEHUE MoeNen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pEaklnii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEImETKAa.  DJIEKTPOXUMHUYECKUU  psil
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne 1IEeIOoYHBIX METAJUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmue coequHEHUs Kalblus (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1Mo Teme « Baxxneme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3e€d NMpH H3YYeHHH XUMHHM B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (akT, TUmoTe3a, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaJUOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
10JIE3HbIE UCKOIaeMbl€, TOTIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsT XMMHUU B €IUHCTBE Y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yUYarOIINXCA.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE€ BTOM yueOHOW MeATeTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOU PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOYy4YEHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHUS aKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccuoHaaIbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS MOCPEIACTBOM METOJOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIE NEUCTBUS (II03HABATEIIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (DaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ JJIEMEHTAa), XUMHYeckas (opMyrna W ypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, TPUYHMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUsA, CIPABOYHbIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMANBHYIO (DOPMY MpEACTaBICHUS HHPOPMAINH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENBCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHUSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSTHI: aTOM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBOU A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTPAIUsi) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIca [lepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xummuyeckux osaementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBRA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIs1 U3y4YeHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOW JIOJIEM PacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasi PeaKlsi, XUMUYECKasi CBS3b, TEIIOBOM 3PQeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peaKkUuuu, MPEAeTIbHO OIMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENEIATh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME MU CIEHUPUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;

e IPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYUCIATH OTHOCUTENIBHYIO MOJEKYJSIPHYIO H MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  TOCyqoll U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU JIEATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).

Peanu3anusi BOCHHTATEJHLHOTO TMOTEHHHAJA Ha YPOKaX XHUMHUH
npeanoJaraer cjieaylomiee:

- YCTaHOBJICHHWE OBEPUTEIHHBIX OTHOUICHUH MEXIY YyYUTEIeM U €ro
YUYEHUKAMH,  CIOCOOCTBYIONIMX  TMO3UTHBHOMY  BOCHIPHUSTHIO  YYaIUMHUCS
TpeOOBaHUI M MPOCHO y4uHUTENs, MPUBJICYCHUIO UX BHUMaHHUS K 0OCyKJaeMol Ha
ypoke uHbopMaIuu, aKTUBU3aLUU UX TO3HABATEIbHOMN 1€ATEIbHOCTH;

- MOOY>KJIeHNEe MTKOJIHHUKOB COOJIIOIaTh HA YPOKE OOIIETPUHSITHIC HOPMBI
MOBEICHHUs, MpaBWiIa OOMIEHUS CO CTAPIIMMH (YUUTEISIMH) U CBEPCTHUKAMU
(IIKOTBHUKAMHU ), TPUHLIUIIBI Y4€OHOW TUCIIUIUIMHBI U CAMOOPTaHU3allnY;

- TpHUBJICYEHHE BHUMAHMS IIKOJIBHUKOB K IIEHHOCTHOMY acCIEKTy
U3y4aeMbIX Ha ypOKaXx sIBIICHUH, OpraHu3anus ux padoTsl ¢ MOJy4aeMoil Ha ypoke
COLMAJIbHO 3HAauYMMOW wuHQoOpManmel — WHULUUPOBAHUE €€ OOCYXICHHS,



BBICKA3bIBAHUS YYAIlUMUCSI CBOETO MHEHHS IO €€ MOBOAY, BHIPAOOTKU CBOETO K
HEM OTHOIIICHMS;

- HUCIIOJIb30BAHUE BOCIUTATEIBHBIX BO3MOKHOCTEW COAEpX aHUS y4EOHOTro
IIPEIMETA Yepe3 NEMOHCTPALMIO JETSAM IIPUMEPOB OTBETCTBEHHOTO, IPak1aHCKOTO
NOBE/ICHUS, IPOSBICHUS YEJIOBEKOJIOOUS U J0O0pOCEpIECYHOCTH, 4Yepe3 MoJ00p
COOTBETCTBYIOIIMX TEKCTOB I 4YTEHHWs, 3ajad JUId pEIIEeHUs, MNpoOJIEeMHBIX
CUTyalui 111 OOCYXAEHUs B KJIacce;

- TpUMEHEHHE Ha YPOKE HWHTEPAKTUBHBIX (OpM pabOThl ydaIIUXCS:
WHTEUIEKTYaJIbHBIX WP, CTUMYJIHPYIOUIMX I[103HABATEIBbHYIHO  MOTHBALIMIO
IIKOJIBHUKOB; JTUCKYCCHI, KOTOPBIE NAIOT y4YalIUMCs BO3MOKHOCTb MPUOOpECTH
ONBIT BEJICHUA KOHCTPYKTUBHOTO JHMAJIOTa; TPYNIOBOW padOThl WM pabOThl B
napax, KOTOpbI€ Yy4yaT IIKOJbHUKOB KOMaHIHOW paboTe W B3aUMOJEHCTBUIO C
JIPYTUMU AE€TbMU;

- BKJIFOUEHHE B YPOK UTPOBBIX MPOLEAYDP, KOTOPbIE NOMOTAOT MOAIEPKATh
MOTHBALMIO JeTedl K TMOJYyYECHHUIO 3HaHUM, HaJaXUBAaHUIO ITO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHWH B  KJlacce, IIOMOTamT  YCTAHOBJICHUIO
no0poxenareabHOl aTMoc(epsl BO BpeMsl YpOKa;

- opranusanus medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YYalllUXCs
HaJ| UX HEYCIIEBAIOUIMMHU OJHOKJIACCHUKAMM, NAIOLIErO IIKOJBHUKAM COLIMAIBHO
3HAYMMBIH OIBIT COTPYJIHUYECTBA U B3aUMHOMN IOMOLIH;

- HWHUIMUPOBAHME M TOJJEPKKA HCCIENOBATENbCKOW JEATEIbHOCTH
IIKOJIbHUKOB B paMKax peaJn3alid WMHU HHIUBUAYAJIbHBIX M TPYNIOBBIX
MCCJIEI0BATENBCKUX MPOEKTOB, YTO JACT IIKOJbHUKAM BO3MOXXHOCTh MPUOOpECTH
HaBBIK  CaMOCTOSITEJIBHOIO  PEHIEHUs] TEOPETUYECKOM MpoOJieMbl, HaBBIK
reHepupoBaHusl M O(OPMIIEHHUS COOCTBEHHBIX HJAEH, HABBIK YBAXKHUTEIHbHOTO
OTHOUIEHUS K YYKUM HJiedM, 0()OpPMIIEHHBIM B paboTax JIpPyrux MccienoBaTese,
HaBbIK IYOJMYHOTO BBICTYIJICHUS MeEped ayAUTOpUel, apryMEHTUPOBAaHUSA U
OTCTaWBaHUS CBOEH TOUKH 3PEHHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 0 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmmoteka IIOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

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

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenecTBO M XUMHYeECKHE peaKIun
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 brbmmorexa [JOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
I1 .P
1 peaMet XuMuu. Posib XuMMUM B )KU3HU 1 0 0 05.09.2023 bu6mmoreka [IOK
yesioBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 11 1 0 0 05.09.2023
OHSTHE O METOJIaX ITO3HAHUS B XUMHUU httos://m.edsoo.ru/ffod227e
[IpakTuueckas pabora Ne 1 «IIpasuia
6 6 R
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 0 1 15.09.2023 bu6mmoreka [IOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
q . o
4 HUCTHIE BEIIECTBA 1/1 cMmecH. CrmocoObl 1 0 0 12.09.2023 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2 Eub 1OK
nOIMOTEKA
5 P 7 1 0 1 19.09.2023
«rasierenne CMeceHv (na mprmepe https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 A 1 0 0 19.09.2023
TOMBIH MOTICKYIIHI https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHYECKUE DJIEMSHTEL. 3HAKHU 1 0 0 56.09.2023 bu6mmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 IT 1 0 0 26.09.2023
POCTBIC H CHOAHHIC BELIECTBA https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
9 A - 1 0 0 03.10.2023
TOMHO-MOJICKYILIPHO® YHCHHIE https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopMmya. BaeHTHOCTh 03.10.2023
$opwy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
OTtHocuTeNbHAS aTOMHAs Macca.

1 THOCHUTEJIbHASI aTOMHAsi M 10.10.2023 bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10J11 XUMHYECKOTO

12 it 10.10.2023 bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
K e enie . Mousb.

13 OJIMYECTBO BellecTBa. Moib 17.10.2023 bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
duzndeckue ecKue CHHSL.

14 U3UYECKUE U XUMUYCCKHE SIBIICHUS 17.10.2023 bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3HaKy U yCIOBUS MPOTEKAHUS

15 p Y ' 1p 24102023  Promaorera LIOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
3aKkoH coxpaHe acChlI BEILIECTB.

16 KOH COXPaHEHMsSI MacChl BEILIECTB 24.10.2073 bubnnorexa [HOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Beraucnenuns konmnaecTBa, MacChl Eub 10K

nonMMoTeKa

17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX 07.11.2023

» . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/H[ a3JI0KECHUS ’ 07.11.2023 bubmorexa HOK
g P ’ o https://m.edsoo.ru/ffod3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6mmoreka [IOK
19 sHIMKIoneaucT. O600IeHHE 1 14.11.2023
H g HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
KonTponbras padora Nel o Teme

20 HTpPOJIbHAs padoT 10 TEM 14.11.2023 bubnnoreka [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Bo3z — cMech ra3oB. CocTaB

21 JyX 91.11.2073 bubmuorexa [JOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK
22 21.11.2023
KHCIIOPOJIA (PEAKIIHH OKNCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 28.11.2023 bubmorexa LOK
patop P ' o https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PexT XuMUIeCKoM
24 peakuu, MOHSITHE O 28.11.2023 bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, SK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TorumBo (HedTh, yroias U METaH).
25 3arpsi3HEHHE BO3]IyXa, CITIOCOOBI €T0 05.12.2023 bubmorexa HOK
P Ayxa, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme BuG 110K
nonMMoTeKa
26 11 o 05.12.2023
«lofytenne 1 COVHpaHHe fenopons, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u npoctoe 12.12.9023 bubnunorexa [JOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA 12.12.9023 bu6mmoreka [IOK
BoJI0poa. IIpuMeHeHre BoIopoia R https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
29 11 19.12.2023
OFFITHE O KHEAOTax 1 cotx https://m.edso0.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 19.12.9023 bu6mmorexa [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme BuG OK
31 «ITomydenne u cobnpanme BOI0OpoOa, 26.12.2023 nbnnoteka 11

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 26.12.2023
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA Bu6 10K

HOIHnoTEKA
33 BEIIECTBA ra3a 10 €ro U3BECTHOM 16.01.2024
» .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncinenus 00bEMOB ra3os I10 Eu6 1OK
nOInoTEKA

34 aBHEHHIO PEAKIIMU HAa OCHOBE 3aKOHA 16.01.2024
P . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
dusnueckue U XUMHUYECKHE CBOIICTBA

35 23012024 Duommorexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. ITousitue 00

36 23.01.204 DwOmmorexa [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachieHHbie

37 M HeHAaCHIIIIEeHHBIE pacTBOPLI. MaccoBas 30.01.2024 bubmiorexa IJOK

= p pbL R https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o teme
«IIpuroroBieHNE pacCTBOPOB C

38 PUTOTOBJICHIE PACTBOPOB € 30.01.2024  PrOmoTera [JOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
KonrponsHasg padora Ne2 1o Teme b K

39 P P 06.02.2024  Promorexa O
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcHabl: cOCTaB, KJIacCU(HUKAIIHS,

40 i} (bukary 06.02.2024 Bu6nuoreka [LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 13.02.2024 bubmoreia HOK

’ p R https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUA: COCTaB, KIIaCCU(UKAIIHS, b K
42 uican 13.02.2024 PrommorexallO

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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Ilonyuenue u XuMHU4IeCcKe CBOMCTBA

43 YACHIS 20022024  Promorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
KucaoTel: cocTaB, Kilaccu(hUKaIIH,

44 (uxkary 50.02.2024 Bbu6nuoreka [LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
Tlonyyenue nu XuMHUYECKHE CBOMCTBA

45 y4a 27.02.2024 bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOf(SBI: 10JI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC 27.02.2024 Enbmiorexa IOK

N yi ’ R https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 3324 II0 TEME

47 Y | 05.03.2024 bu6mmorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

I'eneTnyeckas CBA3bL MEXKIAY KiIacCaMU

48 ny K 05.03.2024 bubmuorexa [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eHIE U CUCTEMATH3AIU 3HAHUI 12.03.2024

B & https://m.edsoo.ru/00ad9cb?2
KonTtponbHast pabota Ne3 o reme Bu6 [IOK
HOINOTEKA
50 "OCHOBHEIE KJIACCHI HEOPraHUYECKUX 12.03.2024
o P https://m.edsoo.ru/00ad9ela
COEIMHEHNN
IIepBBIe MOMBITKY KIIacCU(MHUKAIIUTHA
51 XI/II\I/)H/I‘IGCKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie 0 19.03.2024 Brbmmozexa [IOK
' R https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HIEMEHTOB
[Iepnonnueckuil 3aK0H 1 BuG 10K
HOJIMOTEKA
52 Ilepnoanueckas cucreMa XUMHYECKUX 19.03.2024
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
Bbub6anorexa [IOK
53 [Iepuonsl, rpynmsl, MOATPYIIIBI 02.04.2024 nosmorexa I

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54 02.04.2024
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000JI0YEeK Eu6 1IOK

e
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi 09.04.2024 1OJoTeKa
https://m.edsoo.ru/00adaébc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
DJIEMEHTA 110 €r0 MOJI0XKEHUIO B

56 N 09.04.2024  PrOmoTexa HOK
[Tepuonnueckoint cucreme /1. 1. https://m.edsoo.ru/00ada824
Meunneneena
3navenue [leproauyeckoro 3akoHa s

a3BUTHUA HAayKU U mpaktuku. /1. W.

57 P Yi o par A 16.04.2024 Dwomnorexa LOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
DNEeKTPOOTPHULIATEIIHLHOCTEL AaTOMOB

58 POOTpHLL 16.04.2024 bu6mmorexa [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK

59 HNonnas xumu4deckas CBsI3b 23.04.2024

https://m.edsoo.ru/00adac34
KoBanenTHasa noisapHas XuMHueckas

60 p 93.04.2024 bubnuoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBasenTHas HenmosspHas XUMUYECKAsT

61 p 30.04.2024 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9

bu6mmoreka [JOK

62 CreneHpb OKUCIEHUS 30.04.2024

https://m.edsoo.ru/00adae28
OKUCINTEBHO-BOCCTAHOBUTEILHEIE

63 07.05.2024  PrOmorexa [IOK
peakuuun https://m.edsoo.ru/00adb076

bubmuorexa [JOK

64 OKUCIUTEIN U BOCCTAHOBUTEIU 07.05.2024

https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme 14.05.2024  bub6muoteka [IOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

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

66 Pe3epBHBIH ypoOK. O606111eHHe u 1 14.05.2024 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 Pe3epBHBII ypoOK. O6o6£ueHI/Ie u 1 21.05.2024 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9ch2
68 PesepBHbIit ypok. O6o6iueHHe u 1 21.05.2024 bubnmoreka [JOK
cucTeMaTu3auuvs 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[lepuoauueckuii 3aK0OH.
ITepuoauueckas cucrema
1 pHOA 1 0 0 06.00.2023  Pro/morexa HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
MemneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH Eub 10K
nOJINOTEKA
2 CBOMCTB XUMHYECKHX 3JICMEHTOB 1 0 0 06.09.2023
B https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u HOMeHKIaTypa
3 uxau P 1 0 0 13.09.2023  Prommorexa [OK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl xuMHu4ecKoi CBSI3M U THIIBI
4 g : 1 0 0 13.002023 Pwomnorexa LOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1 0 20.09.2023
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccndukamus XuMA4eCKHX bubmnoreka [JOK
6 uxan 1 0 0 20092023  Promorera Il
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN BuG 10K
nOIMOTEKA
7 eakiuu. IloHATHE O TOMOTSHHEIX U 1 0 0 27.09.2023
peaxil https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH. BuG OK
nbInoTeKa
8 @DakTOpHI, BIUAIOIINE HA CKOPOCTh 1 0 0 27.09.2023 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9 04.10.2023
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON Bu6 LOK
noJmoTeKa
10 nccoruanmu. CuibHbBIE U ci1a0ble 04.10.2023
A At https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
bubmuoreka [JOK
11 HNouHble ypaBHEHUS PeaKIINi 11.10.2023
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U Eub 10K
noImoTeKa
12 OCHOBAHUI B CBETE IIpeACTABICHUI 11.10.2023
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
noImoTeKa
13 [IpEACTABIIEHUI 00 18.10.2023
ped o https://m.edsoo.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
bu6mmorexa [IOK
14 Tloustue o runponuze coien 18.10.2023
Ap https://m.edsoo.ru/00add9d4
O00011eHNEe U CUCTEMATU3ALMS
15 HUI | 55 10.2073 bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1. Bu6 [IOK
nOIUOTEKA
16 «Perienne >KCriepuMeHTAIbHBIX 25.10.2023
p https://m.edsoo.ru/00addbfa
3a71a4uy
Konrtponsnas padora Ne2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUS 08.11.2023 Brbmmozexa [IOK
p 8 HHATHE R https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO01mast XapakTeprCTHKA TaJIOTCHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE 08.11.2023 Brbmrorexa IOK
puMep o https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, 15.11.2023  bubmuoteka [IOK
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XUMUYECKHUE CBOMCTBA, MOJTyUYEHHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme Bu6 10K
noIMoTeKa

20 «ITonyueHue COISTHON KUCIIOTHI, 15.11.2023

_ R . https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 22.11.2023 Bubmorexa LIOK
P ’ o https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
OO61mas xapakTepuCTHKA 3JIEMEHTOB

22 tHasl xapaxrep 22112023 Puommorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.

Haxoxnenue cepbl U €€ cCOeTMHEHUI

23 i p IIv 59.11.2023 bu6mmoreka [IOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pOI, CTPOCHHE,

24 POBOZIOPOL, CTP } 99.11.2023 bubmuorexa [JOK
du3HYeCKre M XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,

25 du3nveckre U XMMUYECKHE CBOMCTBA 06.12.2023 bubmorexa HOK

’ o https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
MOJTyYEHUS] CEPHOI KUCIIOTHI.

26 yd Y 06.12.2023 bubmuorexa [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cephl
Brruncnenue MaccoBoii 1071 BEIXOAA

97 | )¢ 13.12.2023 bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a

28 OO01mas xapakTeprUCTHKA dJICMCHTOB 13.12.2023  bubOmmoteka [[OK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XHMUYCCKHE CBOMCTBA, IOIyUCHUE U 20.12.2023
ye https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme BuG 1OK
noIMoTEKa

30 «IlonmydyeHne aMmMuaKka, H3y4eHHE €ro 20.12.2023

. v yi https://m.edsoo.ru/00adf180
CBOMCTB)
A3oTHas KucaoTa, €€ (PU3nYECKUe U

31 e b 27.12.20p3  Puommorexa [JOK
XHUMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX Eu6 1IOK

noIMoTeKa

32 00peHuii. XMMHUYECKOE 27.12.2023
yAODP . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKAKOIIEH Cpelibl
COCIMHEHUSIMHU a30Ta
®docdop. Oxcup dhochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u 10.01.2024 bubmorexa [JOK

p N R https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B
KaueCTBE MUHEPAILHBIX YI0OPEHHIA.

34 P v}’ll P 10.01.2024 bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu ﬁ e imlﬁleCKie Y XUMHUYECKHUE 17.01.2024 bubmorexa HOK

PHPOAE, T https://m.edsoo.ru/00adfd9c
CBOICTBa
OKcuIb! yriaepoaa, ux pu3nyecKue u
36 Abl YIJIEpOa ¢ 17.01.2024 bubmuorexa [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

bubmuoreka [JOK
37 YronpHasg KUCIOTA U €€ COoIn 24.01.2024
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydeHue YIIIEKUCIIOTO rasa. b K
38 YHEHHE YT 24.01.2004  PrOmorexa 1O
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIEC TOHATHSA 00 Eub 10K
nOInOTEKA
39 OpPraHNYECKUX BEIIECTBAX KaK O 31.01.2024
P m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
bubmuorexa [JOK
40 KpeMmuuii u ero coefuHeHns 31.01.2024
P a https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Perenue
SKCIIEPUMEHTAIBHBIX 3a1a4 II0 TEME
a1 p ! ¢ 07.02.2024 bubmuorexa [JOK
«Bakuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
Konrtponsnas padora Ne3 o teme Bu6 [IOK
noImoTeKa
42 «Bakuenme HeMeTaJUIBI U UX 07.02.2024
https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
MerTtamnunueckast CBSI3b U
43 14.02.2024  Dwomnorexa LOK
METAIINYECKask KpUCTAIUTMYECKAs https://m.edsoo.ru/00ae103e
peumérka. Pu3n4YecKre CBOMCTBA
METAJJIOB
XUMHUYECKHE CBOMCTBA METAJIOB. Eu6 OK
o HOJINOTEKA
44 DNEKTPOXUMHUYECKUH psifg 14.02.2024 1

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

bubmuoreka [JOK
45 aBHEHUSIM XMMHUYECKUX PEAKIMI 21.02.2024
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
bubmuoreka [JOK
46 [NousATHE O KOPPO3UU METAIUIOB 21.02.2024
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 €JIOYHBIE METaJUIbI 28.02.2024
m https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U 28.02.2024 bubnuorexa [JOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 HlenoqliloseMenLHuHe METAJLJIbI — 06.03.2024 bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
bu6mmorexa [IOK
50 Baxkueiime coeTuHEHNA KAJIbLIUS 06.03.2024
. 1 https://m.edsoo.ru/00ae15e8
51 O6OGI£IGHI/I€ M CUCTEMaTHU3aIns 13.03.2024
3HAHUI
JKécTtkocTh BO ObI eé
59 JIbI U CITIOCOOBI €€ 13.03.2024 bubmuorexa [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme Bu6 10K
noJImoTeKa
53 "XEcTKoCTh BOABI 1 METOOEI €€ 20.03.2024
" 8 A https://m.edso0.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 ATIOMUHUN 20.03.2024
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U 03.04.2024 bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso 03.04.2024 Pnomiorexa LIOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

57 10.04.2024
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
O06001IeHNEe U CHCTeMAaTH3aIINS

58 Hj H 10.04.2024
3HAHUHI
[TpakTuueckas padora Ne 7. Pemenue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME

59 P » bt 17.04.2024 bu6mmoreka [IOK
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMUYECKHUX PEaKIUi, €CIIH OJIUH U3

€arcHTOB JIaH B M30BITKE WIIH

60 p it 17.04.2024 bubmuorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIHM BBIXOJIa MIPOIYKTA
peakuuu
O06o01IeHre U cucTeMaTr3aIus

61 IEI H 24.04.2024
3HAHUH
KonTponsHnas padora Ne4 o teme

62 «BaxxHeunme MeTalibl U UX 24.04.2024
COETUHEHUS
BelmecTBa u Matepuabl B

63 1] ! p 08.05.2024 bubmuorexa [JOK
TOBCETHEBHOM KH3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHYECKOe 3arpsi3HeHUe

64 g P 08.05.2024 bubmuorexa [JOK
OKPY’KaIOILEH Cpebl https://m.eds00.ru/00ae4270
Poab XxumMuu B perieHun

65 P 15.05.2024  PrOmuorexa [{OK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
PeseprubIit ypok. O6001IeHNE U

66 P P m 15.05.2024  Prommorexa [OK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0dOa

67 PesepBublit ypok. O0o01IeHNE U 22.05.2024  bubaunoreka [JOK
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cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

22.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o Xumus. 8 knacc: yueOnuk / O.C. 'abpuensia. — 5-e u3J., CTepeoTHIl. -
M. : ipoda, 2016. — 287, [1] c. : un. ISBN 978-5-358-16074-3.

o Xwumus. 9 knacc: yueo. ais obieodpaszonat. opranu3anuii / O.C.
INa6puensn, U.I'. Octpoymos, C.A. Cnaakos. - M.: [Ipocsemienue,
2019. - 223 c. : . — ISBN 978-5-09-071608-6.

o TaGnumps: [Tepuoanueckas cuctema xumudeckux snementon J[. 1.
MenneneeBa, TabauIa paCTBOPUMOCTH, SJICKTPOXUMUUECKUMN s

HAIIPSKCHUA MCTAJIIIOB.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xnumusi-6a30BbIil YPOBEHb.-

Peanuzanus tpe6oBanuit ®I'OC ocHOBHOTO 00111€TO 00pa30BaHUSL. -

Metoaunueckoe nocobue st yantess.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый
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