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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrpaMMBbl OCHOBHOTO O0IIIET0 00pa3oBaHMsl, MPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOH paboueld TPOrpaMMBI
BOCITUTAHUS U C Y4ETOM KOHILIETIIIMU MPENoJaBaHus Y4eOHOTO IpeIMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xuMuu Aa€T TPEACTaBICHUE O IENsIX, OOIIeW cTpaTeruu
oOy4eHMs, BOCHHUTAHUS U Pa3BUTUS OOYy4YaIOIIMXCA CPEACTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBAECT 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAHHE IO
pa3ienaM W TeMaM NOporpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KauECTBEHHbIEC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XHUMHUHU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEH U3YUYEHUS IIPeAMETa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATEIILHOW JEATEIBHOCTH OOYYalomIerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHUH CIY)KUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM YCTOMYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyenne xumnu:

CIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEM  JJII  CaMOpa3BUTUA |
dbopmMupoBaHUsI KYJIbTYPhI IMYHOCTH, €€ 001el U (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHHME MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMXxcs, HABBIKOB WX CAMOCTOSTEIBHOW Y4EOHOW JIESITENbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICIOBATEIbCKUX YMEHUU, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsia HAa €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITNXCS;
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CrIocOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECHedyuBalOTCs CcrHelupuKon
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  ABISETCS  NeJaroru4yecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1Ier0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUH XUMHH, OCHOB
HEOPTaHUYECKOM XHUMHUH U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHSATHM
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTO moaxona K €€ mzydeHnro. ColepkaHHe CKIIAbIBACTCS W3 CUCTEMBI
MOHATUN O XUMUYECKOM DJIEMEHTE Y BELIECTBE U CUCTEMBI [IOHATUN O XUMUYECKON
peakuuu. O0e OTH CUCTEMBl CTPYKTYPHO OpPraHU30BAaHbI 10 MPUHIUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETHUUYECKUX IMPEICTABICHUMN
Pa3HOr0 YPOBHS:

— QTOMHO--MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU,

— YYEHHUS O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— TmpelcTaBlieHUH 00 AIEKTPOJUTHYECKOM JHUCCOIMAIlMK BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYrOMy, BBITIONHSASA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEW MPAKTUYECKOrO MPUMEHEHHUS U MOIYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XUMHUU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOIICH HAYYHOM KapTHUHBI MUPA B JIOTUKE
€€ CHCTEMHOM TMPHUPOAbI, IEHHOCTHOTO OTHOILICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM TMO3HAaHUs B Hayke. M3ydeHHe XMMHUU NOPOUCXOIUT C MPUBICUCHUEM
3HAaHWM W3 paHee H3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKaIOMUA MUDPH,
«buosorus. 5—7 knacce» U «Pu3uka. 7 Kiacey.

[Ipy wu3yuyeHHH XUMHUH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESITEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYDHI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (OPMHPOBAHMU CHCTEMbI XMUMHYECKUX
3HAaHUW — Ba)KHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHUM,
JIOCTYIIHBIX 000OIIEHN MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
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OpUOOIIEHHH K HayYHbIM METOJAM T[O3HAHMS TPU H3YYEHHHM BEIIECTB U
XUMUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHHU B Y4eOHO-TIO3HABATEIbHOM U Y4eOHO-HCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM MpaBU 0€30MacHOrO OOpallleHusI C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipn M3yyeHUn XMMHUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHHs BAaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe MHTEIJICKTYalIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha  CHCTEMaTH4YeCKOe MPHOOIIEeHHE
OoOy4JarommMxcss K CaMOCTOATEIbHON I103HABATEIbHOW JI€ATEIbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (POPMHUPYIOIIMM MOTHBALMI0 U PA3BUTHE CIIOCOOHOCTEH K
XUMUH,

— obecrnieueHre yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE MIJIs
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— QopmupoBanue oO0mEeH GYHKIUMOHAIBHOM W €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSACHATh H OIICHUBATH SIBJICHHUS
OKpY’KaIOILIEr0 MHpa, WCIOJIb3Ys 3HAHHUS U OMbIT, MOJYYEHHbIE NPU U3YYECHUU
XUMUHU, TPUMEHSATh WX TMPU PEHICHHH MpoO0JieM B TOBCEIHEBHOW JKWU3HU H
TPYAOBOM JIEITEILHOCTH;

— (QopmupoBaHue y oOOydaromuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XUMHYECKHX 3HAHUW JUIS BBIPAOOTKH HSKOJIOTHUECKU
1eJIeco00pa3HOro TMOBEAEHUS B OBbITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOCHHMS OOILIEYENIOBEUECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Hpo¢uis U HampaBiIE€HHOCTH JajbHEHIIEro
oOy4JeHHMs.

OOmiee YMCIO YacOB, OTBEACHHBIX JUIA H3YYCHHMS XHUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COAEPKXAHUE OBYYEHMUA

8 KITIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOgax MO3HAHUS B XMMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE BJIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnyeckasi ¢opmyna. BaaeHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTa B
COCIMHEHUH.

KonunuectBo BemectBa. Mosb. MossipHasg macca. B3auMoOCBSI3b KOJIMUYECTBA,
Macchl M 4YHUCIAa CTPYKTYpPHBIX €IUHULl BewiecTBa. Pacuérel mo QopMynam
XUMHUYECKUX COCIMHEHU.

Du3NYECKUE U XMMHUUYECKUE SABJICHUS. XUMHUECKas peakius U €€ MpU3HaAKH.
3aKOH COXpaHEHHSI MacChl BEIECTB. XMUMHUUYECKHe ypaBHeHUs. Kiaccuduxarus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamMu oOpaileHus ¢ J1adbopaTopHbIM 000PYJAOBAaHUEM, U3YUEHUE U ONHUCAHUE
bu3MYecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOI0/IeHNE
¢bu3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, paCTUpPAHUE caxapa B CTYIKE,
KUIIEHWE U KOHJEHCALMsI BOJbI) U XMMHUYECKUX (TOPEHHE CBEUU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUH, HaOII0JIcHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX Peakiuil (paszioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3joKeHUe THAPOKCUAA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE Kelie3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (QUIbTPOBAHHE,
BBITIApUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TTOBAPEHHOM
COoiMM, HaOJIOJGHWE W  OMNHCAHHE  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MAacChl, CO3JaHHE MOJENeH MOJIEKYI
(IIapoCTEePIKHEBBIX ).

BaskHejinmue npeacTaBuTe 1M HEOPrAaHNYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3ieMeHT M MpocToe
BenlecTBo. HaxoxneHuwe kuciaopojna B mpupone, (PU3MUECKHE U XUMHYECKHE
cBoiictBa (peakiuu rtopenus). Oxcuzapl. [Ipumenenue kucnopona. CrocoOb
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MOJIYYCHHUST KUCIIOpoJa B JIA0OpPaTOPUHM U TPOMBIIUICHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoauGUKaIus KUcaopoaa.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — amemeHT M mpocTtoe BemlecTBo. HaxoxkneHwe Boaopoja B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MonsipHbiii 006EM Ta30B. PacuéThl N0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBAa B paCTBOpE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Ponb pacTBOpoB B Ipupo/ie M B )XKU3HU 4YelioBeKa. KpyroBopot BOjbI B MPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranudeckux coenuHenuit. Oxcuppl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yroniyue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: MIETOYM UM HEPACTBOPUMBIE
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHWYECKUE CBOWCTBA KHUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eHeTnuecKas CBA3b MEXKIY KJIacCaMU HEOPTaHMYECKUX COECIMHEHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KUCIOPOJa B BO3yX€E, MOITYyUYECHUE,
coOupaHue, pacrno3HABAaHWE UM W3YUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM U YCJIOBUSI BO3HUKHOBEHHUS W
MpEeKpalieHusl TOpeHus (MmoXapa), O3HAaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMMCAHWE WX CBOMCTB, IMOJy4Ye€HHE, COOWMpaHWE, paCllO3HABAaHWUE M H3yUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYEeCTBOM 1 MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNpEACIEHHOMN
MacCOBOM J0Jiel pacTBOPEHHOTO BEMIECTBA, B3AUMOJCHCTBUE BOJIbI C METAJLIAMHU
(HatpueM ©  KajblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),
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WCCJIeIOBaHNE OO0pa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJII0ICHUE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHCIOT M IEJIOYEH,
uzydyeHue B3zaumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT € METaJUIaMH, PEaKUUil HEUTpalM3allM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM W3 PACTBOpPA COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUUYECKUX dJIEeMEHTOB. [loHsATHE O
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJIOYHO3EMEIBHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aM()OTEpHbIE OKCHIBI
Y TUJIPOKCUBI.

[lepnognueckuii 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuonHas ©W  JJIuHHONEpuUoAHas  (OpMbI
IIepronnueckoii cucrembl xumuueckux 3nemeHToB 1. . Menneneesa. Ilepuonasr
u rpynnbl. OU3NYECKUN CMBICI IOPSIKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenngeneeBa. XapakTepUCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil cCUCTEMbl XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuueckasi cBsi3b. KoBaneHTHas (TonisipHas ¥ HEMOJISIpHAs) CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKILIHH.
[Ipouieccyl OKUCTEHHS U BOCCTAaHOBIICHUSI. OKMCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAaMHM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmunie céazu
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Peanuzanys MeXNpeaIMETHBIX CBS3€d NpPH W3YYEHUUM XHMHHM B 8 Kjacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX
NOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOT'O [IMKJIA.

OO11ue ecTecTBEHHO--HAayUHbIE MMOHATHUS: HAY4YHbIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJu3, CHUHTE3, KiIacCU(UKAIMsA, TMEePUOJUYHOCTb, HAONIIOJECHHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKUN 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUECKUE BEIUYMUHBI, €IMHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: hoTocunTes, ApIxanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpanbl, TOPHbIE MOPOBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XUuMHYecKas peakuus

[lepnogmueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX OJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaius, KaablUUsd MU HX
COCIVMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »JJIEMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHJABI XUMWYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTALINYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMAYECKUX peaklMii MO pa3InyHbIM IpHU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, IMo
U3MEHEHUIO CTETEHEN OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U IHAOTEPMUYECKUE PEAKLUH, TEPMOXUMUYECKHE
YpaBHEHUSI.

[TonsiTue 0 ckOopocTH xuMUYeckod peakuuu. lloHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karanmse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PpEAaKUUMHW M TOJOKEHUE XHUMHYECKOTO

PaBHOBECH:.
OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIE pCaKkuunu, BHGKTpOHHBIﬁ 6anch
OKHMCJINTEIILHO-BOCCTAHOBUTEIHLHOU PCaKIHH. CocraBieHue ypaBHCHI/Iﬁ
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OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMl C HMCHOJIb30BAHUEM METOJa
AIIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIIUTUYECKON TUCCOIMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUJAMU
XxuMu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CIOBUS MPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWMCTBa KHUCIOT,
OCHOBaHMII W colel B CBETe TMPEACTABICHUH 00 DSIEKTPOIUTHUECKOMN
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKHX PEIIETOK HEOPTraHUYECKUX
BEILIECTB — METAJIOB W HEMETANIOB (rpaduTa M anMmasa), CI0KHBIX BEIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakuuu
OT BO3ACHCTBUS pa3iIMYHbIX (AKTOPOB, MCCIEAOBAHUE DIEKTPOIPOBOJHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMHM KHUCJIOT, WIENOYel M coJiel
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKAHHWS  peakuuid  HMOHHOrO  OOMEHa
(oOpa3oBaHue ocajka, BBIJEIEHHE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEaKLUN
(ropeHue, peaklMy pasyIoKEHHUs, COCIMHEHHU), PACIO3HABAHUE HEOPraHUYECKHX
BEIIECTB C TIOMOLIBIO KAaYECTBEHHBIX pPEAKIUHA Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl 1 X coeUHEHUSA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHMYECKME CBOWCTBA Ha IIpUMEpE  XJIopa
(B3aMMOJENCTBUE C METallaMH, HEeMeTalllaMH, WIeso4amu). XJIO0POBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHeE. [lelicTBue
XJIOpa M XJOPOBOAOPOJAa HAa OPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HAXOXKJEHUE B IPUPOJE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOINHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (Quznueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENsl KJacca KHUCIOT M crneruduyeckue). XUMHUYECKUE pEeaklnH,
JeXallue B OCHOBE MPOMBIIIIEHHOTO Croco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOThI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS PeaKkiys Ha
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cyiabdaTr-uoH. Haxoxnenue ceppl U €€ COCAMHEHHN B MpHUpPOAE. XUMUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpefbl COENMHEHHUSIMU Cepbl (KUCIOTHBIE JIOKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PaCIpPOCTPAHEHHUE B MPHUPO/IE,
¢dusnyeckue u xumMmuyeckue cBoiicrea. KpyroBopot azora B npupojae. AMMHUaK, €ro
dusznyeckrue 1 XMMHYECKHUE CBOMCTBA, OMyYyeHUe U nmpuMeHenue. Conu aMMOHus,
ux GU3NYECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue M XUMUYECKUE
CBOMiCTBa (00OmMe Kak TPEACTABUTENS Kiacca KHUCIOT W CHelnu(UIecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KadyeCTBE MHMHEPAJIbHBIX
yno0peHnil. XuMHUYEeCKoe 3arps3HEHUE OKPYKaIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsi3HEHUWE BO3AyXa, HOuBbl U BoxoémoB). Docdop,
aoTponuele Moaupukamuu ¢ocdopa, (uMUEecKHUe M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kucnoTa, pu3nIecKue 1 XUMUIECKUE CBONCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOod,  aJUIOTPOIHbIE
Moau(UKALMK, PACIPOCTPAaHEHUE B NPUPOJE, (PUINYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. Okcuapl yriaepoja, ux
¢uznyeckue W XUMHYECKHE CBOWCTBA, JCHCTBHE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza r1100aibHOTO TMOTEIJICHUS KJIMMAaTa, IMapPHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
nojsyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasi KUCII0Ta).
[TpuposnHble MCTOYHUKH YIJIEBOAOPOJOB (yroyib, MOPUPOJAHBIM ra3, HEPTH),
IPOAYKThl UX mnepepaboTku (O€H3UH), UX POJIb B OBITY U NPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJax — 1 ux
poJiM B JKM3HM YEJIOBEKAa. MaTepuallbHOE €IMHCTBO OpPraHWYECKHX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumenenue. CoenuHeHHs KpeMHUs B mpupoje. OOmme mnpeactaBieHus 00
okcunie kpemausi (IV) u kpemaueBoit kuciore. CHIMKAThI, X UCIOJIb30BaHUEC B
ObITy, B MPOMBILUIEHHOCTU. BajkHelIlne CTpouTEIbHbIE MaTepuaibl: KEpaMHUKa,
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CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobiemMpl 6€30MacHOTO HMCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii Ikcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKue U XHUMHUYECKHUE CBOMCTBA
raJlOr€HOB M HX COEAMHEHW (BO3MOXXHO MCHOJB30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C oOpa3naMu XJOpUIOB (TaJOT€HHUIOB), O3HAKOMJIEHHE C
oOpaslaMu cepbl M €€ COCIMHEHHMSIMH  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIOB), HAOIIOJCHNE Mpoliecca OOYIIMBaHUS caxapa MoJ JCHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThI, H3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOI CEPHOM KUCIIOTHI, NPOBEICHNE KaUeCTBEHHOW PEaKIMKU Ha cyJibdar-
MOH U HaOJIOJeHHE TMpHU3HAKA €€ NPOTEKaHUs, O3HAKOMIJIEHHE C (DU3HMUECKUMU
cBoiicTBaMM a30Ta, Qocdopa U UX COEAMHEHUN (BO3MOYKHO HCIIOJIB30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3naMu a30THBIX U QOCPOPHBIX yIOOpEHUIA, OIyUCHHE,
coOMpaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U QocdaT-uoH U U3yYeHHE MPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJECHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHMCIJIOTBI C MEJIBIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe MoJieIIen
KPUCTAUTMYECKUX pEIIETOK anMasza, rpadura, QymiepeHa, O3HAKOMIIGHHE C
MPOIIECCOM  ancopOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHbl W M3YYECHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHE C
NPOAYKUMEH CHIMKATHOM NPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl U UX COCAUHEHUS

OO01ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuogmueckon cucreme xumuyeckux siemeHtoB [, .
MenpeneeBa n ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTamdeckas CBsA3b U
METAIMYECKAsT ~ KPUCTAJUIMYECKass  PEMmETKA.  DIEKTPOXMMHUYECKUU  psf
HaIpspKeHU MeTaioB. @U3nyeckre U XMMUYECKHe CBOMCTBA MeTaiioB. O01ue
cocoObl MoydeHus MeTamioB. [loHsATHE O KOpPpO3WM METauIoB, OCHOBHbBIE
cocoObl 3alUThl UX OT Koppo3uu. CraBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJEHUE B IIPUPOJE.
@u3nyecKkue U XUMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCHabl U
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TUIPOKCUIIBI HATpusd U Kanus. [IpuMeHeHue WIEIOYHbIX METaVIOB M HX
COEIUHEHUM.

[[lenoyno3emenbpHblE METAJUIbl MAarHMid M KalbLMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xumMudeckux aneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJIeHHE B npupoae. uznyeckue 1 XMuMUYECKUE CBOMCTBA MAarHUs
U Kanpuud. Baxdeimue coeauHeHUs Kaiblus (OKCUI, TUIPOKCHUI, COJH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHUN: TTosoxeHue B [lepuogudyeckoi cucTeMe XUMUUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKIE€HHE B npupone. Pu3NYecKHe U
XUMHUYECKHE CBOMCTBA allOMUHUA. AMQPOTEpPHBbIE CBOMCTBA OKCHIA U THAPOKCH]IA
AIIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCcTEME XUMUYECKUX IIEMEHTOB [l.
N. MeHnneneeBa, CTpOCHHE aToMa, HAXOXIAEHHWE B npupone. PU3HYECKHE H
XUMHUUYECKUEe CBOMCTBA xkeme3a. OKcuibl, THAPOKCHUAbI U comu xene3a (II) u xxenesza
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METaUIOB W CIUIaBOB, HX (PU3MYECKUMHU
CBOMCTBaMHU, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
KaJIblIUS U HATpPUs C BOJOM (BO3MOXKHO HCIOJB30BaHUE BHUJICOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MpoOIlecca TOPEHUS Kejie3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAHUE  BHJICOMATEPHAIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, JKelie3a
(I1) u xeneza (I1I), menu (I1), HaOarOEHUE M OMMCAHKE TIPOLIECCOB OKpAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUIIPOKCHUIA ATFOMUHUS
Y TUJPOKCHUIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «Baxueliiue
METAJUTbI U KX COSTUHCHUSI.

XHMHUS M OKPYKAKOLIAs cpeaa

BemectBa m Marepuanbl B TNOBCEIHEBHOM >KM3HM 4YeJlOBEKa. be3omacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY)KAroUeld cpeanl (MpelesbHasl JO0MyCcTUMas
KOHIIeHTpaius Bemects, nainee — [1/IK). Posb xuMun B pelieHrn 3K0JI0TUYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mexcnpeomemmunie céazu
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Peanuzanus MeXMpeaMETHBIX CBs3ed TpW HM3YyYEeHWHW XHMHH B 9 Kiacce
OCYIICCTBJISICTCS 4Yepe3 HCIIOIb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W MOHATUH, ABJISIOMIUXCSA CUCTEMHBIMU IS OTACIBHBIX IIPEIMETOB
CCTECTBEHHO--HAYYHOTO ITHKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE TOHSTHUSA: HAay4dHBIM (pakT, TMIOTE3a, 3aKOH,
TEOpHsI, aHallu3, CHHTE3, KJIacCU(PUKAIMI, TCPUOIUIHOCTh, HAOIIOJICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBJICHHUE, IMTAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusrka: Marepus, aToM, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIIHII,
W30TOIBI, PATUOAKTUBHOCTh, MOJICKYJA, DSJICKTPUYSCKHHA 3apsi, IPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTATTHYECKAS
peméTKa, CIUIaBbl, (PU3MUECKHE BEIMYWHBI, CIUHUIIEI M3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, Omocdepa, IKOCHCTEMa, MHHEpaTbHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIESCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MIOJIC3HBIC UCKOITaeMbIe, TOTUIUBO, BOAHBIC PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pE3yJAbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOTIO  OOIILETO
oOpa3oBaHUs JOCTHTAIOTCS B X0/¢ OOYy4YeHHS XMMHHM B €IWHCTBE y4eOHOU WU
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, INPUHSITHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMU T[OBEICHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AITUN 00 YyIAFOIITIXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OpPUEHTAMA U
pacCIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpUOTHYECKOIr0 BOCTIMTAHMS:

LIEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYrMX  BHAAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATEIbHOCTU MpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJlay, BBINOJHEHUA XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOILIECC€ OTOM y4eOHOW JNIEeSITENIbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEACHWE W TIOCTYIIKM CBOHUX TOBApHUILEH C TO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMSL:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEUIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKHM U COCTABIISIOLINE
OCHOBY JIJI1 TTIOHUMaHUs CYIIHOCTH HAyYHOU KapTHHBI MUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aHUMOCBS3SX YEIOBEKa C
MIPUPOHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUM MO
XUMHUH, HEOOXOAMMBIC sl OOBSACHEHUS HAOJIOJaeMBbIX MPOIECCOB M SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATEIHCKON KYJIBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSTEIILHOM paboOThl ¢ Y4EOHBIMH TEKCTaMH, CIPaBOYHOU
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JUTEPATypO, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMU HH(OPMALIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JIH0O03HATEIBHOCTh, T'OTOBHOCTH M
CIIOCOOHOCTP K  camMO0Opa3oOBaHUIO, TPOCKTHOM U  HUCCIEI0BATENbCKOMN
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJbHEHIIEeM;

4) popMupoBaHMS KYJIbTYPbI 310POBbS:

OCO3HaHWE IICHHOCTU J>KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 KU3HH, OCO3HAHWE MOCIEACTBHHA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH COOJIIOJIEHUSI TpaBuUi OE30MacHOCTH TMpH  oOpalieHuu ¢
XMMHUYECKHMHU BEUIECTBAMU B OBITY U pEaIbHOM JKU3HH;

5) Tpy10BOT0 BOCIIUTAHMS:

MHTEPEC K MPAaKTUUECKOMY M3yUEHUIO MpoQeccuil U Tpyaa pa3IuyHoOro poja,
YBaXEHUE K TPyAYy MU pe3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM 4YHCIIE HA
OCHOBE TPUMEHEHHUsS TMPEAMETHbIX 3HAaHUN 10 XHUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUYAIbHOM TPAaeKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIemHOM Npo(eCCHOHATIBHON AEATEIbHOCTU U PA3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTH a/1alITUPOBATHCA B MPO(hecCHOHAIBHOM cpee;

6) 3K0,10rMYEeCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU II€JIeCO00Pa3HOE OTHOIICHHWE K MPHUPOAE KAaK HCTOYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyLIECTBOBaHUs, NOHUMAHUE [IEHHOCTH 310POBOrO U
O0e3omacHOoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOIEHUS
paBuJ O€30MaCHOTO TOBEICHUS TPU paboTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YUEHUH XUMHH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOSHON CPEAO, ISl TTOBBILICHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M MyTeld HMX pEelIeHUs MOCPEICTBOM METOJ0B XHWMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACISIIOT 3HAYUMBbIE IS
dbopMupOBaHUS MHUPOBO33PEHUS OOIIECHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeIMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHMH U3 3TUX MpPeIMEeTOB (HOPMHUPOBATH MPEICTABICHHE O IEJIOCTHON
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HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHbIC ydeOHbIE NeiCcTBYs (ITO3HABATEIIbHbIC,
KOMMYHUKATHUBHBIE, DPETYJISITHUBHBIE), KOTOpble oOOecreunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYLIECTBJICHUIO y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HKCTOJB30BaTh NPHUEMBI JIOTHYECKOTO MBIIIIEHUS TPU OCBOCHUU
3HAHWH: PacKPBIBaTh CMBICT XMMHYECKUX TIOHSITHH (BBIICTSATH MX XapaKTEepPHBIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHUSIMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTNIENbHBIX ()AaKTOB U SIBJICHHM, BEHIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIUid,
yCTaHABJIMBATh MPUINHHO-CIICACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 10 AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIE) MOJICIIH, UCIIOJI3YEMbIE B XUMHUH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ »JJIEMEHTa), XUMUYeckas (opMyrna u ypaBHEHHE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TIO3HABATENIbHBIX 33J1a4, ¢ YYETOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMHUYCCKUX PEaAKITHH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciiegoBaTe/ibCKie JEUCTBUSL:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaK)Ke€ B KA4yeCTBE OCHOBBI Il (OPMHUPOBAHMS THUITOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MpPUOOPETEHUE ONbITa MO TUIAHUPOBAHUIO, OpPraHU3AlMU W TIPOBEJICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0MomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYIUPOBATH O0OOIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATH M WHTEPIPETHPOBATH WHOOPMAITHIO
Pa3IMYHBIX BUIOB U (HOPM MPECTABICHUS, TOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JUTEpaTypa XHUMHUYECKOTO COJEp)KaHHUs, CIPaBOYHbBIC
nocoOus, pecypchl MHTepHETa), KPUTHYECKH OIIEHWBATh IMPOTHBOPCYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI U 3alpOChl MPU MOUCKE U O0TOOpE
uH(pOpPMAIMU U COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOJMMBIX MJiS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIQJICHUE KYJIbTYpPO aKTUBHOTO MCIIOIb30BAHMSI PA3IUYHBIX MIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (OpMY IpeCcTaBiIeHUs HHPOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W  aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0OBATENHCKONW JEATETbHOCTH UH(POPMALMIO O BJIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH MPUPOTHON
Cpepl.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XoJ€ jauanora W (W) AUCKYCCHH) IO
CyLIeCTBY  OOCyXKJaeMol  TeMbl, (OPMYyJIHUPOBATH CBOM  MPENJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBbHOM
NEATEIPHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JeJaTh TPE3CHTAIHIO
pEe3yIbTAaTOB BBITIOJIHEHUS] XUMHYECKOTO JKCIIEPUMEHTa (J1A0OpAaTOPHOTO OIIbITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTENILHOM M WCCIEIOBATENLCKON  NIEATENBHOCTH TMPH  PEHICHUU
BO3HUKAIOIIKX MPoOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTIACOBAHMS
no3unui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICWCTBUN, OIpelnejeHHe KpPUTEpUEB IO OIIEHKE KaudecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIe yHUBepcaIbHbIE y4eOHbIE 1eiCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh LENH MACATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BHIOUpaTh Harbosee 3PpheKkTUBHBIE CIIOCOOBI pelieHusT Y9eOHbIX U
MO3HABATENBbHBIX 33J1a4, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  aIrOPUTM JEUCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3Yy4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OIICHMBATh COOTBETCTBUE IOJYYECHHOTO pE3yJIbTaTa 3asBIICHHOW 1€, YMEHUE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPe/jIaracMbie B yCIOBUH 3aaHUA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepasibHON pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYaIONMMUCA HAy4HbIC 3HAHHS, YMEHUS U CIIOCOOBI
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NeNUCcTBUM, crnenupudeckue s NpeaMeTHON o0nactu  «XuMHUsS», BHUIBI
JEATEIBHOCTH MO  MOJYYEHWID HOBOIO 3HaHMS, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOyuenus B 8 Kiacce rpeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIN:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTb, CTEICHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUuPpuKaiusi peakiui: peaxiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pEaKUUd 3aMEIICHUS, pPEaKIHNH
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETIIOBOM 3(h(PeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIA CIIOM aroma, aroMHas OpOUTallb, pPAaANYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHas CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBas JOJIis BELIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJb30BaTh XHUMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBieHUs (opmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIIU;

e OINpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJAcCy COEOUHEHHU MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHAsT W WOHHAsA) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHMS MacChl BEUIECTB, MOCTOSAHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJBIIME TEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB
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XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sAapa, O0IIee YUCIO 3JIEKTPOHOB
U pacrpeeeHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

e KIAacCUPUIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHMUECKUE BEIECTBa,
XUMHUYECKHE peakuuu (0 YMCIy U COCTaBY YYAacCTBYIOLIMX B pPEaKUUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapakTepHU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/IAsl ONMMCAHUE IPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMHUYECKHUX [PEBPALICHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

e BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M  MOJISIDHYIO MAaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO0 »3JIeMEeHTa 1o (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

e TMPHUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHONU JESITEIbHOCTU — aHAIU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMAaTHU3alluI0, KIIaCCU(UKAIHUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSA3EU — JIsl MU3Y4YCHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHBIE METO/IbI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN );

e CJIENOBATH IMpaBUJaM  MOJIb30BAaHUS ~ XUMHYECKOWM  TOCYAOM |
Ja00paTOpPHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWJaM OOpaIlICHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPENCIEHHOM MacCOBOW JIOJIE pAaCTBOPEHHOrO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHUE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KHUCIIOT C MOMOIIBIO HHANKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHUMHUYECKMX TOHSTHH: XUMHUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, AaHWOH, IMPOCTOE BEILECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasi CBA3b, TEIIOBOU I (heKT
peakuu, MOJib, MOJSPHBIA  00BEM,  paCTBOp,  AJIEKTPOJUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAs JUCCOIMAIUS, PEaAKIUH HOHHOTO
oOMEHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMbIE PEAKINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTajuInuecKas), KpUCTAIIMYecKas pemiéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, TMpeaebHO JOMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BaTh XHWMHUUYECKYIO CHUMBOJUKY JUIsl COCTaBieHUs (Qopmyl
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

e OINpPENENATHh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHUW 1o (opmyaaM, BUA XHUMHUYECKOM
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTAITUTUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbIca Ilepuomnueckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnuunyio Gopmy Ilepuoandeckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», manbsie W OOJbIIME TMEPUOJBI, COOTHOCUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sijApa, oOlIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB DJIEMEHTOB WM WX COCAUHEHUN B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

e KJacCUPUIIMPOBATH XMMHUYECKHE AJIEMEHTHI, HEOPraHUYECKUE BEIIECTBRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

e XapakTepHU30BaTh (OMHCHIBATH) OOIIME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPKIAsl OIKHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

e COCTAaBJSATH YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMAIMHU  KHUCIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
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oOMeHa, ypaBHEHHWS pEAKIUW, TOATBEPKIAIONMNX CYIIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;

e TMPOTHO3UPOBATH CBOMCTBAa BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO H MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

e CcOONIOAATH  TpaBWJIA  TOJB30BaHUS  XUMHUYECKOM  MOCYyI0l U
7a00paTOpHBIM  O0OpYyJIOBaHMEM, a TakXKe IpaBWia OOpallleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
nonul-, kKapoonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

e TPUMEHATH OCHOBHBIC OTEPAIMH MBICIUTECILHON ACATEIHPHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYCHUS] CBOWCTB BELIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIC€ METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHHUE, SKCIEPUMEHT (pEalbHBIA U

MBICJICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHme pa3iesioB u JeKkTpoHHbIE (IU(PPOBHIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTe/ibHBIE pecypChl
padoTsbI padoThbI
Paznen 1. [lepBoHayajibHble XUMHYECKHE MOHATHSA
Xumus — BaxxHast 001aCTh

L1 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

) MPAKTUYECKOU JIEeATETbHOCTH https://m.edsoo.ru/7f41837¢

YejoBeKa

12 BemecTBa 1 xumMmnueckue 15 | bubmnoreka LIOK

' peaKkuu https:/m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nes 2. Baxneilue npeacTaBuTe M HEOPraHMYECKUX BEIECTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka LIOK

) 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonarue o kuciaorax 2 1 bubnnorexa [IOK

' U COMAX https://m.edsoo.ru/7f41837¢
3 Bopna. PactBopsl. [lonsitre 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 1 | 1 bubmuoteka [IOK

' HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 30

Pazpnen 3. [lepuoanuecknii 3axon u [lepnoanyeckas cucrema xumnueckux 3jaeMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[

[okymeHT co3aaH B anekTpoHHon chopme. Ne 1/45 ot 21.02.2024. UcnonHutens: KasaHkuHa C.I.

r' INIEKTPOHHBIN
Ctpanuua 22 n3 42. Ctpanuua cosgara: 21.02.2024 13:30

m¥ TATAPCTAH


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

[lepuoauueckuii 3aK0H U

[TIPOT'PAMME

11 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XAMHUYECKHX 31eMeHToB []. W. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aromMa
XuMH4ecKas CBS3b. Bu6orexa LIOK

32 OxucamTessHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIHHBIC PEAKITHH

Hroro o paszerny 15 ft?i?/?rfeedgfn?/sfmwk
PeszepBHOE Bpems 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB IIO 68
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9 KVIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | IlpakTtudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3znes 1. BemecTBo M XMMUYECKHE PeaAKIUH
L1 [ToBTOpEeHME U YIITyOJICHHE 3HAHUIT 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3/IENoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 2 1 1 bubnunoreka [IOK
) XUMHYECKUE PEAKIINU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTaibl M MX cOeIMHEHUSI
21 OO1m1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
) anemeHTOB VIIA-rpymibl. ["anoreHs: https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
) PYIHIBL L¢P https://m.edsoo.ru/7f41a636
COCTUHEHHUS
OO1as XxapakTepuCcTUKa XUMUYECKUX
23 a51eMeHTOB VA-rpynnsl. A30T, pochop 1 ux 7 1 bubmmorexa [OK
' PYTUIRL: ’ P https://m.edsoo.ru/7f41a636
COCTTUHEHHUS
OO01mas XxapaKTepUCTUKA XUMUYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 bubmmorexa LOK
' N Py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroro no pazaeny 25
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Pazpen 3. MeTaJsIbI M MX COeIMHEHUS

bu6mmoreka [IOK
3.1 06 % 4
HIHE CBORCTBA METAIIOB hitps://m.edsoo.ru/7f41a636
3.2 Baxueliniie MeTamibl ¥ UX COSIUHEHUS 16 Et?i?/?;?:diigrzsf 412636
Hroro no pazaeny 20
Pazjnen 4. XuMmus u okpy:kammas cpena
4.1 BemecTBa 1 MaTepHualbl B )KU3HU YEIIOBEKA 3 bubmorexa [IOK
‘ H P hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMst 3 bubmmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68

[okymeHT co3aaH B anekTpoHHon chopme. Ne 1/45 ot 21.02.2024. UcnonHutens: KasaHkuHa C.I.
Crpanuua 25 n3 42. CtpaHuua cospana: 21.02.2024 13:30

il INEKTPOHHbIA
=¥ TATAPCTAH


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

[okymeHT co3aaH B anekTpoHHon chopme. Ne 1/45 ot 21.02.2024. UcnonHutens: KasaHkuHa C.I. 0 3IEKTPOHHbIA
CTtpanuua 26 ns 42. Ctpanuua cosgara: 21.02.2024 13:30 ¥ TATAPCTAH



IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosaunuyecrBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero U3ydyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTsbI
pecypchbl

| [Ipenmer xumuu. Postb XMMUM B )KU3HU 1 bubnuorexa [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [ToHsiTHE O METO1aX MO3HAHUS B XUMUU 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuia

3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubmmoreka [IOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHEM)

4 Yucrele BemecTBa 1 cMecH. CriocoObl | bubnuorexa [JOK
paszzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cMeceit (Ha mpumepe 1 bubmorexa HOK

A . P P https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmorexka I[IOK
6 ATto oJie 1
TOMPL I MOJICKYIIBE https://m.edsoo.ru/ff0d2a6¢c

. XUMHUYECKHUE AIEMEHTHI. 3HAKU | bu6mmorexka I[IOK
(CHIMBOJIBI) XUMHUUYECKHUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOXKHBIE BEIIECTBA 1 Bubmrorexa LIOK

p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYE€HUE 1 bubmmorexa [IOK
YAp Y4 https://m.edsoo.ru/ff0d2d50
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3aKOH NOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas popmyia. BaneHTHOCTD bubmmorexa [HOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHOcuTENnbHAs aTOMHAs Macca. bubmmoreka [IOK
OTtHocuTenbHAs MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuorexa [JOK
3JIEMEHTA B COCMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BeniecTBa. Mosib. bubnuoreka [JOK
Momnsipaast macca https://m.edsoo.ru/ff0d5230
14 ®u3NUecKue U XUMUYECKUE SIBJICHUS. bubmmoreka [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yciaoBuUs IPOTEKAHUS bubmmoreka [IOK
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konnuecTBa, MacChl
17 BEII[ECTBA 0 YPABHEHUSIM XUMUYECKUX bubmmorexa LIOK
m . yp https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccudukanuust XUuMHYECKUX peakuit
18 (coe I/IH(I;HI/ISIH A3JI0KECHUS e bubmiorexa LIOK
4 P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yq eHHE U bubmiorexa LIOK
" JHCT: Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHun
20 KonTponbnas padota Nel o teme bubmuoreka [LIOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmuoreka LIOK
Bo3yxa. Kucimopon — snemeHT n https://m.edsoo.ru/ff0d448e
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npoctoe BemiecTBo. O30H
®@U3NYECKUEe U XMMUYECKHE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [HOK
POAa tpeaich : https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrocoO0bI MOTy4eHUsT KHCIopoia B
A P bubnnorexa [JOK
23 1a00paToOpUu U MPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 2P PexT Xxumuueckon
24 peaKIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKHUX PEAKITUIX
TormumBo (HedTh, yroyib U METaH).
25 3ar }ISHGIEI/ICq];OS yra CIIocoObI t):ro bubmorexa HOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS
[TpakTrueckas padora Ne 3 mo Teme
26 «§OJ'I €HUE U I0)061/1 aHHe KUCIIOpOo1a bubmmorexa [HOK
ya - p poaa, https://m.edsoo.ru/ff0d4aec2
W3y4YEHUE €r0 CBONCTBY»
7 Bonxopon — sneMeHT U npocroe bubnnorexa [IOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)% duznyeckne u XUMUYECKHEe CBOMCTBA bubnuorexa [JOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nmmoteka [IOK
29 IT
OHATHE O KHCTOTaX 1 COAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TOTy4YeH s BOJAOPOA B bubnuoteka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrdaeckas pabora Ne 4 o Teme
31 «ﬁon eHue U 5061/1 aHWe BOJIOpOJa bubmmorexa [IOK
yi . p AOPOd, https://m.edsoo.ru/ff0d442
M3Yy4YEHUE €r0 CBOMCTB)
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By MoutsipHblii 00bEM ra3oB. 3aKOH bubnuorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Breruucnenuns o0bEma, KOJIMYECTBA

33 BEII[ECTBA I'a3a MO €ro U3BECTHOM bubmmorexa [IOK

.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
BorunciaeHus 00bEMOB ra3oB 110

34 ABHEHMIO PEAKIIMK Ha OCHOBE 3aKOHA bubmmorexa [IOK
ypas P ! https:/m.edsoo.ru/f0d5708
00BEMHBIX OTHOIIICHHUH Ta30B

35 ®duU3NYECKUe U XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanwii. [TonsiTue 00 bubnuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBoputenb. HachlieHHbIE

37 1 HEHACKI peHHI,IIe) acTBOpBI. MaccoBast bubmmorexa [IOK

H PacTBOpHL. https://m.edsoo.ru/f0d5b40
JIOJIs1 BEILIECTBA B pacTBOPE
[TpakTtuyeckas pabora Ne 5 o Teme

18 «IpuroroBiieHHE PACTBOPOB C bubnnorexa [IOK
onpeAeNEHHON MacCOBOM 0JIEM https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»

39 Konrtponbnas padora Ne2 no teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Okcubl: cocTas, KitaccupuKaIus, bu6nmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne n XMMUYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX brbmmorexa [OK

’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB

0 OcHoBaHUsI: COCTaB, Ki1accuuKanus, bubnmnoreka [IOK

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnne u XuMHUYECKHE CBOWCTBA 1 bubnuorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccuduxaus, | bubnnorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnne u XuMHUYECKHE CBOWCTBA 1 bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenaue): HOMEHKIIaTypa,
(cp ) P bu6mmoreka [IOK
46 CIIOCOOBI OJTYYCHH S, XUMUYCCKHE 1
. https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTiueckas padora Ne 6. Peienue
47 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME | 1 bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
43 ['eneTnyeckas cBsi3b MEXAY KilaccaMmu | bubnnorexa [JOK
HEOPraHWYECKUX COCANHEHUIN https://m.edsoo.ru/00ad9a50
bu6nmmoreka [IOK
49 O0001IeHrEe B CUCTEMaTH3aIis 3HAHMI 1
m 1 https://m.edsoo.ru/00ad9cbh2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHEIE KJIACChl HEOPraHMYSCKUX 1 1 bubmmorexa [OK
. p https://m.edsoo.ru/00ad9¢ela
COCIUHEHUI
IIepBble MOMBITKY KIIacCU(PUKAIIT
P ¢ bubnuorexa [JOK
51 XUMHYECKHX dJIeMeHTOB. [loHsaTHE O 1
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIE€MEHTOB
[Tepuoauueckuii 3aK0H U
but6mmoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX 1
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenneneeBa
53 Ilepnoapl, rpymnmIel, MOATPYIIIEI 1 bubnmorexa LHOK
p » TPYIIIB, by https://m.edsoo.ru/00ada52¢c
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54 Crpoenue aromoB. CocTaB aTOMHBIX bubnnoreka [IOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aToMOB 3JIeMeHTOB [ lepuoanyeckoi bubmmorexa [IOK
https://m.edsoo.ru/00adabbc
cuctemsl J. 1. Menaeneepa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnuorexa [JOK
IIepuonnueckont cucreme /. W. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauyeckoro 3akoHa st
57 pa3BuTus Hayku u npaktuku. . 1. bubnuorexa LIOK
MenpeneeB — y4€HbIN, IEJArOT U https://m.edsoo.ru/00ada96e
rPpaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHUUYECCKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas cBA3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBaseHnTHas nossipHas XuMu4eckas bubnnorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast XuMu4eckas bubnnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6nmorexa [IOK
62 Crenens, okncneHus https://m.edsoo.ru/00adaec28
63 OKHUCIHTEITbHO-BOCCTAaHOBUTEILHEIC bubmuorexa [IOK
peaxkuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTtponbHas pabora Ne4 o teme bubmuoreka [JOK
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«CtpoeHue atoMa. XMMUYECKas CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001eHNE U | bu6mmotexa LIOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHNE 1 | bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eH e U | bubmmoreka [IOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68
[TPOT'PAMME
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9 KVIACC

KosunyecTBO 9acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aK0H.
| [Tepuonnueckas cucrema 1 Bu6muoreka [IOK
XUMHYECKUX djieMeHToB [l. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUH
bubmuorexa [JOK

2 CBOMCTB XUMHUYECKUX IIJIEMEHTOB 1

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTAOB

3 Knaccudukanus u HomeHKIaTypa 1 bu6nunoreka [IOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMnueckon CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX pa3JIeNioB Kypca § Kjiaccay

6 Krnaccudukanys XuMuaeckux 1 bubnuoreka LIOK
peaKuuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbecb0
IloHsTHE O CKOPOCTH XUMUYECKOMN BuGmorexa LIOK

7 pCaKkmuu. IIoHsTHE O TOMOT€HHBIX U 1
IreTCPOrCHHBIX PCAKIUAX

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

TloHsTue 0 XUMHUYECKOM PaBHOBCCHUH.
bu6mmorexa [IOK

8 dakTopbl, BIUAIONIME HA CKOPOCTH 1
ppl, H p https://m.edsoo.ru/00adc28¢c

XUMHYECKOU PCaKIMA U ITOJIOKCHHUC
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XMMHYECKOTO0 PAaBHOBECHS
9 OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC Bu6muoreka [IOK
peakunu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUICCKON
P P Bu6muoreka [IOK
10 nucconuanu. CHILHBIE U clIa0bIe
https://m.edsoo.ru/00adcd68
AJEKTPOJIUTHI
11 Hounrie ypaBHEeHUS peaKkIni Bubmorexa IIOK
P P hitps://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUI B CBETE IPEICTABICHUN bubmmorexa [OK
et hitps://m.edsoo.r/00add5d8
00 DJIEKTPOTUTHYCCKOMN TUCCOIMAIINN
XHUMHYECKHE CBOICTBA COJIEH B CBETE
13 [IPENCTABIEHUNA 00 bubnmorexa [OK
p . https://m.edsoo.ru/00add8b2
BJIEKTPOJTUTAYECKOM TUCCOIaAIlN
14 Ilonsrtue o ruaponuse coneu bubmmorexa [OK
P https://m.edsoo.ru/00add9d4
15 O06o001meHre B cCHCTeMaTH3aIHS bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[TpakTruyeckas padora Ne 1.
16 «Pentenne sxcnepuMeHTaIbHBIX bubmmorexa [OK
p https://m.edsoo.ru/00addbfa
3aIau»
KonrponsHas padora Ne2 1o teme
17 «3)‘[:11; OJ'II/ITIf‘IeCKaH HCCOLIAIU bubmorexa TIOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO6m1ast xapaKTepUCTHUKA TAJIOTEHOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa [OK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopon. ColisiHast KUCIOTA, bubnmnoreka [IOK
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XMMHYECKHUE CBOMCTBA, ITOJTy4YCHHUE, https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[TosyueHune consTHON KUCTOTHI bubmmorexa [OK
YHACHIHE €01 : https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKUi, €CIIU OJUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
” OO01mas xapaKTepUCTHKA YJIEMEHTOB bu6nunoreka [IOK
VIA-rpymmbt https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOAU(PHUKAIIUU CEPHI.
” Haxoxnenue cepbl 1 €€ coenMHEeHU bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
4 CepoBoopo/1, CTpOeHHUE, bu6nunoreka [IOK
(bu3nyecKre U XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 (bu3nyecKre U XUMHUYECKHE CBOWCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKIUH, JIEKALIUE B
OCHOBE TMPOMBIILIEHHOTO crocoba
26 MIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnorexa [IOK
XHUMHUUECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpebl COCTUHEHUSIMU
cephl
7 Brruucnenue MmaccoBo 10711 BBIXOJ1a bu6mmorexa [IOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
28 OO1as xapaKTeprCcTUKA HIIEMEHTOB bubnmnoreka [IOK
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VA-rpynimsl. A30T, pacipoCTpaHEHUE https://m.edsoo.ru/00adeeca6
B pupoje, Gu3nyecKue u
XUMHUYECKHUE CBOMCTBA
AMMuak, ero ¢puznyeckue u
. bu6mmoreka [IOK
29 XMMHYECKHUE CBOMCTBA, IMOJyYCHUE U
https://m.edsoo.ru/00adf004
[IPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonyyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [OK
. Y1 > H3YH https://m.eds0o.ru/00adf180
CBOMCTBY»

31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bu6nunoreka [IOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs30BaHre HUTPATOB U COJIEH
aMMOHUS B KAUE€CTBE MUHEPAIbHBIX

32 00peHnii. XUMUUYECKOE bubmmorexa LHOK
YAOOPCHHH. 5 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
COEIMHEHUSIMU a30Ta
®ochop. Oxeua pocdopa (V) u

33 (poc:ll))o pHaH KI/ICJ‘I?))Ta (I()blinflec):xne u Buommorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonb3oBanue GocdaToB B

34 KayecTBE MUHEPAJIbHBIX YI00pEeHU. bubnnorexa [IOK
3arpsi3HEeHUE IPUPOTHOMN CPEIbI https://m.edsoo.ru/00adfc20
docharamu
VYrnepoa, pacupocTpaHeHUE B

35 pu I())z[e (I;)I/I3PI13{CCKII)/IC 1 XUMUYECKUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOWCTBa

36 Oxkcupl yriiepona, ux Gu3n4ecKue u bubnmnoreka [IOK

XUMHYECKHUE CBOMCTBA. https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
CBsI3aHHBIE ¢ OKcHIoM yriepoza (IV)
37 VroapHas KUCIIOTa B €€ CONU bubmorexa TIOK
https://m.edsoo.ru/00ae006c
[IpakTrueckas padora Ne 4 1o reme

18 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakius Ha kKapOoHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavasibHBIC TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmnorexa [IOK
https://m.edsoo.ru/00ae054¢
COEAMHEHHMSX YIJIepo/ia
40 Kpemuuii u ero coenuHeHus Bubmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemienue

A1 SKCIEPUMEHTAIBHBIX 3aa4 M0 TEME bubmuorexa [JOK
«BaxHelne HeMETaIUIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHECHUS»

KonTponbnas padota Ne3 o teme
42 «BakHenme HeMeTaulbl U UX bubmorexa [OK
https://m.edsoo.ru/00aec0ec18
COCTMHECHUS
OO61mas xapaKTepuCTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Meranmmnyueckas CBs3b U bu6mmoreka [IOK
METAJUTNYECKast KPUCTALTNYECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyecKre CBOMCTBA
METaJIJIOB
XUMUYECKHE CBOMCTBA METAJLIIOB.

44 DNeKTPOXUMHUECKUN psL Bubnmorexa LIOK

N https://m.edsoo.ru/00ac1156
HaIpsHKEHUH METaJIoB
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OO6mwme crmocoOb! MOTyYeHUS
mertaioB. Ciutasel. Beruncienus mo
45 aBHEHHUSIM XUMUYECKUX PEaKIUU bubmorexa LIOK
yp peaKiut, https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MpuMecH
46 IlonsaTue o0 KOppPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ae1278
Bu6mmoreka [IOK
47 eJIo € MeTal
[Hernotmpie MeTaLI! https://m.edsoo.ru/00ae14b2
43 Oxcuabl ¥ THAPOKCUIBI HATPUS U bu6nunoreka [IOK
KaJus https://m.edsoo.ru/00ac14b2
49 [IenouHo03eMeNbHBIC METAIIIBI — bu6mmoreka [IOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ac15e8
50 Baxkuelmnme coequHEHN KaIbIUI bubmmorexa [OK
8 H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3ALIHS
3HAHUU
5 JKEcTKOoCTh BOABI U CITOCOOEI €& bu6nmmoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
IIpakTryeckas padora Ne 6 mo Teme
53 "YKEcTKOCTL BOABI U METOOEI €€ bubmiorexa LOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
4 An 7|
> FOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOWCTBA OKCHIA U bubnnorexa [HOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneszo
T https://m.edsoo.ru/00ae1d86
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57 OKcubl, THIPOKCHUIBI U COJIM JKeTe3a bu6mmoreka [IOK
(IT) u »xene3a (I1I) https://m.edsoo.ru/00ae35¢e6
58 O606nvleHI/Ie U CUCTEMATU3ALHA
3HaAHUU
[IpakTuueckas padora Ne 7. Pemienue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HIOK
«BaxkHeume MeTaaibl M UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIN ONH U3
60 pearcHTOB JIaH B U30BITKE WIIN bu6nmoreka [IOK
COZEPKUT NpuMecu. Beraucnenus https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXO/Ia ITPOJIYKTa
peaxkuuu
61 O60611vleHHe 1 CHCTEMaTH3alus
3HaAHUH
KonTponbnas padota Ne4 o teme
62 «BaxHele MeTallbl 1 UX
COCTUHECHUS»
63 Bemectsa u marepuansl B bu6mmoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHNE bubnuoreka LIOK
OKpPY KaroLLEen Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bu6mumoreka [LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edsoo.ru/00ae4270
PezepHblil ypok. O60011eHIE 1 bu6mmoreka [IOK
66 .
cucTeMaTHu3als 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE U bubnmnoreka [IOK
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cucremMarusanuia 3HAaHUH

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

68 PezepHblil ypok. O6001meHe 1

cUCTeEMAaTHU3alud 3HAaHUN

Bu6muoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME
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Jluct cornacoBaHus k gokymeHTy Ne 1/45 ot 21.02.2024
MHnunaTop cornacoBanus: KasaHkuHa C.IM. upekTop
CornacoBaHne nHnyuupoBaHo: 21.02.2024 13:31

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 KasaHkuHa C.T". A
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