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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHuUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTEIbHON MPOrPaMMbl OCHOBHOT'O O0IIIEr0o 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil MporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi ydeOHOTo npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Aa€T TPEACTaBICHUE O IENsIX, OOIIeH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCS CPEACTBAMHU Y4YEOHOIO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE MpeMETHOE coJiepKaHue,
MpeaycMaTpUBAET paclpe/ieieHHe €ro Mo KjiaccaM U CTPYKTypHpOBaHHUE IO
pazienaM M TE€MaM MpPOrpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YYEHHS XUMHUU C YYETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAe/sieT BO3MOXKHOCTH —MpeaMeTa JJis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a TakKe TPeOOBaHUH K
pe3yibTataM 00yYeHHs] XUMUU Ha YPOBHE ILI€JICH M3yUeHUs MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4€OHO-IO3HABATEILHOW JEATEbHOCTH OOYYalolierocss IO OCBOCHUIO
y4eOHOTr0 Co/IepyKaHMs.

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

N3yuyeHne xumuu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUSA |
dbopMupOBaHUS KYJIbTYphI IUYHOCTH, €€ 001Iel 1 (PyHKITMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHME MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEH
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITCJIbBHOW  y4yeOHOM  JACeSATEIhHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIS1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
sTanoM B OPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJaIONTUXCS;



CIIOCOOCTBYET (DOPMHUPOBAHHIO IIEHHOCTHOTO OTHONICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBiieHUs B OOY4YEHHHM XUMHH OOECNEYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPE/IeTIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTHECIBHBIX 3HAYUMBIX TOHSITHI
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K €€ u3ydeHuro. CoJepikaHHue CKJIAAbIBAETCS U3 CHCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUM O XUMUUYECKOU
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO0 MPUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKUX NPEACTaBICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanyeckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMHU;

— YYEHUS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3U;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JUCCOIMAIlMM BEIIECTB B
pacTBopax.

TeopeTndueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPYroMy, BBINOJHSAS (PYHKIMH OOBIACHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJYy4YECHUs
M3Y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU  CIOCOOCTBYET  (DOPMUPOBAHUIO
IIPEACTABJICHNS] O XUMUYECKON COCTABIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
e€ CHCTEeMHON NPHUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHIO U
METOJlaM TO3HAaHWS B Hayke. M3yueHHe XUMHUHM TPOUCXOJUT C MPHUBICUCHHEM
3HAHWM W3 paHee M3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKaIOMUA MUDPY,
«buonorus. 5—7 knacce» u «duznka. 7 Knacey.

[Ipy wu3yuyeHHH XUMHUH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTHM COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUUYECKOU
NEATEeIbHOCTU 4YeJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4yeOHOro MpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEHUINX (haKTOB, TIOHATHIA, 3aKOHOB M TEOPETUUECKUX TOJIOKECHHM,
JOCTYIIHBIX 00O0OIIEHNH MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



MpUOOIIEHUH K HAydYHBIM METOJaM T[O3HAaHUS TPU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATEIbHOW U Y4EOHO-HCCIEA0BATEIbCKON
JeSTEIbHOCTH, OCBOCHMM NpaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3HaYeHUe MPUOOPENN TaKue 1ed, KakK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOe MPHOOIICHHE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIbHOU JIESITEIIbHOCTH, HAYy4YHBIM
METO/IaM TO3HaHus, (GOPMHUPYIONIUM MOTHBALIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUi, CIIOCOOCTBYIOMIUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OMbITa Pa3HOOOPA3HOMN JIEATENLHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYCHHUE JIJIst
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmeld QYHKIIMOHAIBHOW H E€CTECTBEHHO-HAYyYHOUN
IPaMOTHOCTH, B TOM UYHCJIE YMCHHA OOBSICHATH W OIICHWUBATH SIBIICHUS
OKpPY>KaIOIIeT0 MHpa, WUCIONB3ysSd 3HAHWS U OMBIT, MOJTYYCHHBIE TPU W3YUCHUU
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOJeM B IOBCEIHECBHOW XU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHne y oOOydarolmuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
MOHUMAaHUSl 1IEHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH IKOJIOTUYECKU
1eJIECO00Pa3HOro0 TOBENEHUST B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(UIIS U HAMpaBIECHHOCTH NajbHEHIIEro
oOy4eHwUsl.

OOmiee YWCIO YacoB, OTBEACHHBIX I W3YYCHHUS XHMHHA Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BelecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. YHUCThIE BEHIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

Xumuueckas ¢opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKUX SJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHOcuTeNbHAST MOJIEKYJIsIpHas Macca. MaccoBast 10JII XUMHUYECKOTO 3JIEMEHTa B
COCJIMHEHUH.

KonunuectBo BemectBa. Mosb. MossipHasg macca. B3auMoOCBSI3b KOJIMUYECTBA,
MacCchl M 4YHUCla CTPYKTYpHBIX €IWHUIl BemecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COCTUHEHUN.

Pu3NYeCKUe U XUMHUUYECKUE ABJICHUSA. XUMHUECKasl peakuusa U €€ MpU3HaKu.
3aKOH COXpAaHEHHs Macchl BeIIeCTB. XUMHUYECKHE ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaklnil (COeTMHEHMS, pa3I0kKEeHUs, 3aMeIlleHus, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nuecKkux CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIOECHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, pPaCTUpPaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
ONMCAaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKEeHUe caxapa,
B3aMMOJCHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3joKEeHUE TUAPOKCUAA
meau (II) mpu HarpeBanuu, B3auMoJIelCTBHE Kene3a ¢ pactBopoM cosu meau (I1),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
coiy, HaOJMIOJAEHHME U  ONHCAaHME  PEe3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENEeH MOJEKYI
(ILIapoCTepIKHEBBIX ).

BaskHeiinmue npeacTaBuTe 1M HEOPrAHNYECKUX BelleCTB

Bo3ngyx — cMech razos. CocraB Bo3ayxa. Kucnopoa — 3J€MEHT M mpocToe
BeniecTBo. HaxoxneHue kuciaopojna B Tpupone, (PpU3MUecKkrue M XUMHUYECKHE
cBoiictBa (peakimu rtopenus). Oxcuzawl. [Ipumenenue kucmopoma. CrocoObl



MOJYYEHHS] KHUCJIOpoAa B JIadopaTOpud U MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOIa.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- W HHAOTEPMHUYECKHE pEaKkUuUH. TOIUIMBO: yroidb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — anmemeHT M mpoctoe BemecTtBo. Haxoxknenwe Boaopojaa B
npupoae, (U3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MonsipHbiii 006EM Ta30B. PacuéThl N0 XUMUUYECKUM YPABHEHUSIM.

®dusnyeckue cBoucTBa BoAbl. Boma kak pactBopurens. PacTBOpbL
HacelllleHHBIE W HEHACHIIIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas a0Jis BelIeCTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSL.
Ponb pacTBOpoB B Npupoji€ U B KU3HHU 4esoBeka. KpyroBopoT BOJbI B IPUPO/IE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuppl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HeconeoOpazyromue. Homenknarypa oxcuyoB. Duznueckue U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. PU3NUECKHE U XMMHUYECKUE CBOKCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. @usznyeckue u
XMMHUYECKME CBOWCTBAa KHUCIOT. Psanm aktuBHOocTM metaimioB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTnuecKas CBA3b MEXKIY KJIacCaMU HEOPTaHMYECKUX COECIMHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEICIICHUE COJIEPkKaHUs KUCIOpOJa B BO3yXE, MOJyUCHUE,
coOupaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB KHUCIOpoAa, HaOIOIEHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHUS W
MpeKpamieHusi TOpeHus (mokapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJy4YeHHE, COOMpaHWe, pACIO3HABAHUE W U3y4YCHUE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEAEIEHHOMN
MAaCCOBOW J0JIEWM PACTBOPEHHOIO BELIECTBA, B3aMMOJECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO HCIIOJb30BaHUE BHUECOMATEPHUATIOR),



HCCIIEIOBAHUE OOpa3l0B HEOPTraHUYECKUX BEIIECTB Pa3MYHBIX KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYEH,
uzydueHue B3aumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIIOT C METajUlaMHi, pPEakUWil HEUTpaIM3alHM, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHHE
AKCIIEPUMEHTAIBHBIX 33/a4 10 Teme «BaxHenmme kiaccbl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XUMHYeCKasi CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsATHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIENIOYHbIE U IIEJI0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCHUJIBI.

[lepnognueckunii 3axoH. [leproauyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
N.  MenneneeBa.  KoporkonepuonHas W JJIMHHONEpHOAHAs  (HOpMBI
[Tepuoanyeckont cucrembl xumudeckux aeMeHToB [. 1. Menneneesa. Ilepruobl
u rpynnel. Du3nyeckuil CMBICI MOPSIKOBOIO HOMEpA, HOMEpPOB IEpUOJa U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuomnueckoit cucremnl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA M0 ero nonoxenuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJhyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproauueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — ydéHbll u
rpakIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKHUX AIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Tpoueccel okucieHus: 1 BOCCTaHOBJICHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropenue, peakiMu paszioKeHUs], COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYIIECTBJISIETCS 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO01Me ecTecTBeHHO--HAyUHbIE TIOHITHS: HAy4YHbIN (akT, TUNoTe3a, TEopus,
3aKOH, aHaJlIW3, CHUHTE3, KiIaccupukanus, MepUuoJAUYHOCTh, HaOII0IeHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKHUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ra3, (GU3MYECKUE BEIUUYHMHBI, €IUHUIIBI
M3MEPEHNUs, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buomnorus: doTocunTes, ApIxanue, ouocdepa.

['eorpadus: armocdepa, rtugpocdepa, MUHEpaNIbl, TOpPHBIE IOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKAas peaKkuus

[lepnognueckuit 3akoH. [leproguyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. Menneneea. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KadblUHUS H HX
COCIMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM JIJIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKON PEIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peaklvid Mo pa3InyHbIM IpHU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pEakUUU BEUIECTB, MO TEIUIOBOMY 3¢ deKTy, 1o
M3MEHEHHUIO CTENEeHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. I[ToHsiTue 006 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstue 0 xumuyeckom paBHoBecun. MakTopsl,
BIMSAIOUIME HAa CKOPOCTh XMMHUYECKOW pEAaKUUA W MOJOXKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU,  JJICKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHOM  PEaKLUHU. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~PEAKUUd C  HCHOJb30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMAIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHMoHbl. MeXaHM3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUJIAMU
XUMUYecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAaHUs Peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBaHMI W COJEHd B CBET€ MNPEICTABICHUA OO0 3IEKTPOIUTHYECKON
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKHX PEIIETOK HEOPraHUYeCKHX
BEIIIECTB — METAUIOB W HeMeTaioB (rpadura W ajiMasza), CIO0XKHBIX BEIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peakluuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOIHOCTH
pacTBOpPOB BEWIECTB, MPOLECCAa JUCCOLMALMU KHCIOT, IIEJIOoYeld H COJeH
(BO3MOXKHO ~ MCHOJIB30BAHME  BHUJEO MAaTEpPHANOB), MPOBEACHUE  OIMBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  NPOTEKaHUs  peakuuii HMOHHOro  oOMEHa
(oOpa3oBaHue ocajaka, BbIIEJIEHME Tra3a, o0Opa3oBaHUWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENBHBIX  PEakLUl
(ropeHue, peakuuu pas3lIoKEHHUs, COCIMHEHHUs), PAaCIO3HABAHUE HEOPraHWYECKHUX
BELIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMH Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MuecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKME CBOWCTBA Ha NpPUMEpEe  XJopa
(B3aMMOJEHCTBUE C MeETalllaMHM, HEMEeTaulaMH, WIeno4Yamu). XJIOpPOBOAOPOI.
ConsHass KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEHHE. JleicTBhe
XJIOpa W XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWmnue XJIOpHIbI U HX
HAaxO0K/JEHUE B IPUPOJIE.

O6mast xapaktepuctuka d1eMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue M (U3MUECKHe CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOpOJ, CTpoeHHE, PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwmcinora, (Qu3nUecKMe HW XHMHYECKHE CBOMCTBa (0OIIue Kak
NpeNCTaBUTEN Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
JeKalie B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEPHOM KUCIOThI, KAUECTBEHHAS pEaKLMs Ha



cynabdar-uoH. Haxoxnaenue cepel u €€ coequHEHUN B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepucTtuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTEIEHU OKHUCICHHs. A30T, pacCIpoCTpaHEHUE B MPUPOJIE,
¢usnyeckue U XxuMudeckue cBoicTra. KpyroBopot azora B npupojae. AMMUaK, ero
¢usnyeckue U XMMHUECKUE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiam aMMOHuS,
ux pU3MUECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYeCKue U XUMHUYECKUE
cBOMcTBa (00OIIME KaK TPEACTaBUTENs Kiacca KHCIOT U CHenu(UuyYecKue).
Hcnonbs3oBaHne HUTPATOB M COJEH aMMOHHA B KayeCTBE MHUHEPAIbHBIX
yA00peHnil. XMMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOUBBI M BOAOEMOB). Docdop,
ajutoTpornubie Moaudukanuu (ocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciiora, GU3NIecKre U XUMHISCKHUE CBOMCTBA,
noxydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJUIOTPOINHbIE
MOAU(UKALIUKA, PACHPOCTPAaHEHUE B TPHUPOAE, (PUINYECKHUE U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupone. OKCubl yriiepojaa, ux
dusnueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBbIE OpPTaHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ colM, uX (PU3NIECKUEe U XUMHUYECKHE CBOWCTRA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJ, TIIUIEPUH, YKCYCHas KUCIIO0Ta).
[IpupogHbie WCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MTPUPOIHBIM Ta3, HEPTH),
MPOYKThI WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMONIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — 1 ux
poJii B OKM3HM 4eJOBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX M
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npuMmenenue. CoenuHeHus: kpeMHuUs B npupoje. OOume mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucinore. CUIMKATHI, UX MCHOJIb30BAHHUE B
OBITY, B IPOMBIIICHHOCTH. BakHeille cTpouTenbHble MaTepUalbl: KepaMuKa,



CTEKJIO, TIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 06€30MacHOr0 HCTIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAIOIINE (PU3HUCCKHE M XHUMHYECKHE CBONCTBA
TaJIOTEHOB M WX COEJIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BHUIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3laMd XJOpUIOB (TAJIOT€HHUZIOB), O3HAKOMIIEHHUE C
oOpaslamu  cepbl M €€ COCNMHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIOTHI, H3YYEHHE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEJIEHNE KaUECTBEHHOW peaKIMu Ha CyJbdat-
MOH U HAOJIOJIeHWE TpH3HaKa e€ MpPOTEKaHUs, O3HAKOMIICHHE C (PU3nYecKUMHU
cBoiicTBamMu azora, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIH30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIAOOPEHHI, MOITyUEHHE,
coOMpaHue, pacrno3HaBaHME U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHHe NMPU3HAKOB
UX TIPOTEKAHUsI, B3AUMOICICTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHHE MOZENen
KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura, (QysiepeHa, O3HAKOMJIIEHHE C
MPOIECCOM  aacopOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPONCTBOM TPOTUBOTras3a, MoJyueHue, coOupaHue, pacrio3HaBaHUE M M3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KAaueCTBEHHBIX pEaKinil Ha KapOoHAT U
CUJIMKAT-UOHBl U H3YyUYCHHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHUE HKCIePUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelne HeMeTabl U UX COCTUHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METaJ/NIOB HA OCHOBAHUU
nx nosoxeHuss B llepuomnmueckor cucreme xumuuyeckux siemeHtoB [, .
MengneneeBa u crpoeHusi atomoB. CTpoeHUE MeTauioB. MeTamndeckasi CBsi3b U
METAJJIMYECKas:  KpUCTAJUIMYECKass  pemeTka.  DIEKTPOXUMHUYECKUUA  psif
HarnpspbKeHn MetauioB. duznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO01mue
CrocoObl Mody4yeHus: MeTawioB. lloHsTHE O KOpPpO3WM METaIOB, OCHOBHBIE
CrocoObl 3amuThl X OT Koppos3uu. CrmaBbl (CTajb, YyTyH, AIOPATIOMUHUH,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBITIUICHHOCTH.

[[lenounbie MeTauIbl: MOJOXKeHUE B Ilepuoanueckoit cucTeMe XUMHUYECKUX
sanementoB /. . MenpaeneeBa, CTpOEHHE MX aTOMOB, HaXOXKJIEHHE B IPUPOJIE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUabl U



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe IIeNOYHBIX METalIoB MU HX
COCIMHEHUN.

[[lenoyHno3emenbHbIE METAJUIbl MarHuid MW KaJbLUMW: IOJOXKEHHE B
Ilepnognueckoit cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B npupoae. uznueckue 1 XuMUYECKUE CBOMCTBA MATHUS
U Kanpuusa. Baxseiimue coeauHeHUs Kanblusg (OKCHUI, TUIPOKCHUM, COJH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomMuHu: onoxenue B [lepuoauyeckoid cUCTEME XUMUUECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHME aToMa, HaxOKIEHUE B Ipupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA amtoMHUHMs. AMGPOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHUIA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aToma, HaxXOXKICHHE B mpupone. PuznuecKkue Hu
XHUMHYCCKHE CBOMCTBA jxeje3a. OKCHIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIaBOB, WX (U3HUECKUMU
CBOMCTBAaMHU, U3YYEHHE  PE3YyJIbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
Kalbllud W HATpUs C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKee3a B KHCIOPOJE
(BOBMOXXHO  KCIOJIb30BAaHME  BHJICOMATEPHAIIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha WOHBI: MarHus, Kajablvs, aTIOMUHUS, [IMHKA, JKejie3a
(IT) u xxeneza (II1), menu (I1), HaOtOEHME M ONIMCAHKE MPOIIECCOB OKPAITUBAHUS
IUTAMEHU WOHAMH HaTpusl, Kajdus W Kalblus (BO3MOXXHO HCIIOIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCHIA ATIOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHHE IKCTIEPUMEHTATIBHBIX 3aj1au 1Mo TeMe «BakHeilme
METaJUIbl U KX COCTUHEHUS».

XuMud ¥ OKpYysKalas cpena

Bemectsa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuili B ObiTy. IlepBas momoris mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolled cpennl (mpenesibHas AOIMycTUMast
KOHIleHTpanus BeuecTs, aaiee — [1/IK). Posb xuMun B pelieHnn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuasoB (CTEKJO, CIJIaBbl METAIOB, MOJHUMEpHBIE
MaTepHaIbI).

Mescnpeomemmnuwie cea3u



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYILECTBIIIETCSl Yepe3 HCIOIb30BaHME KaK OOLIMX eCTEeCTBEHHO-HAyYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAay4yHble NMOHATHSA: Hay4YHbIH (akT, TMIOTE3a, 3aKOH,
TEOpHsi, aHaju3, CUHTE3, Kiaccu(ukanus, TMEepHOAUYHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

dusuka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJ,
M30TOMBI, PaJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsil, MPOBOTHUKH,
MOJyIPOBOIHUKH,  JTUDJIEKTPUKH, (OTOAIEMEHT, BEHIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITHIECKAsT
pemeéTka, CruiaBbl, (hU3UUYECKHE BEIMYWHBI, CAMHHIIBI M3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJAbTaThl OCBOCHHUSA MPOTPAMMBI OCHOBHOTO OOIIETro
00pa3oBaHMsI JOCTHIalOTCs B X0/A€ OOy4YeHMs XMMHHM B €IUHCTBE Y4YEOHOU U
BOCIIUTATEIIbHON ACATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMM LICHHOCTSMM, IPUHATHIMU B
oOllecTBe MpaBUJIaMUM M HOpMaMH IIOBEIEHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHW W
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
M HAYYHOMY HACIECIWIO, TTOHUMAHHS 3HAYEHUS XMMHUYECKOM HAayKU B JKH3HU
COBPEMEHHOro OOlIeCTBa, CIOCOOHOCTH BJaJETh JTOCTOBEPHOW HH(pOpMAIHe o
NEPENOBBIX JOCTHKEHHMSAX M OTKPBITUSAX MHPOBOM M OTEUYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIECHUN B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNEAOBATEeIbCKOM, TBOPYECKOM M JAPYTHX  BHUAAX
NEeSATEIbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH IpHU
BBINIOJIHEHUN Y4E€OHBIX, TO3HABAaTEIbHBIX 3a/a4, BBINOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIOHUMAHHUIO
M B3aUMOIIOMOIIM B TMpOLECCe 3TOW Y4YeOHOM NeATeNbHOCTH, TOTOBHOCTH
OLIECHMBATh CBOE TOBEJCHHWE M TMOCTYIKM CBOMX TOBApHILIEW C TMO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIUHU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJIAIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIIHOCTH Hay4HOH KapTUHBI MUpa, MpeJCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOABI, B3aHMOCBS3SAX YEJIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MTO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOTuMbIEe Ui OOBACHEHHUS HAOII0JAaeMBbIX MPOIECCOB U SIBICHHM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOTbl € y4e€OHBIMH TEKCTaMH, CIIPABOYHOU



JUTEPATYpPOH, MOCTYMHHIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

WHTEpeC K OOYYCHHIO M TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IPOEKTHOM UM  HUCCIEI0BATEIbCKON
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
310POBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHM, OCO3HAHUE MOCJIEACTBUA U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aIKOTO0JIsl, HAPKOTUKOB, KypEeHUS),
HEOOXOJIUMOCTH  COOMIONICHUS] TMpaBuUi O€30MaCHOCTH TMpu  OOpallleHuu ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO TTpodeccuil U Tpyia pa3InyHOTO Po/Jia,
YBAXEHHE K TPYAy M peE3yibTaTaM TPYJIOBOM [EATEIBHOCTH, B TOM YHCIIE HaA
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BHIOOP
WHJIUBUAYAJIbHOM TPAECKTOPUU MPOJIOKEHU 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN npodhecCuoHaIbHOM ASSTENBHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalTHPOBATHCS B MPOGheCCUOHATBHOM CPEJIE;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKH 11€JIECO00pa3HOe OTHOIIEHUE K NPUPOJIe KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE IEHHOCTH 3JJ0POBOTO U
O6e3zomacHOoro oOpa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOICHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TIPU PabOTE C BEIIECTBAMMU, a TAKXKE B CUTYyaIUsIX,
YTPOKAOIIMX 3J0POBBIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIydaeMble MPU U3YUYEHUH XUMHH, IJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAOIIEH TPUPOJHON CPENON, JJIs1 TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAaHHUS TJIOOQIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIeM U MyTeW MX pPEIIeHUs MOCPEJACTBOM METOJO0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIECHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOphIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaxX W TO3BOJIAIOT Ha
OCHOBE 3HAHWM W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOMN



HAay4YHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHBIC NCUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpble obOecneunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI KCTOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BAThH
MOHATHS JIJIs1 O0BSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMH H3YUCHUS,
CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TI0O aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHITh B IMpoOIlecCe IIO3HAHMS TMOHATUSA (MPEIMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMBIE B XHMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHUHM MOJICIbHBIC MIPEACTABICHUSI —
XUMUYECKUN 3HAK (CHMMBOJ DJJIEMEHTa), XUMUYeckas (opMyrna U ypaBHEHHE
XUMHUYECKON PeaKIuu — MpU PElICHUH y4eOHO-TI03HABATENbHBIX 33714, C YUYETOM
ATUX MOJICNIbHBIX TMPEICTABJICHUNA BBISBISTh U XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUUYECKUX PEaAKITHH,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKkie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh TOCTABJIICHHBIE BOIPOCH B KAdeCTBE WHCTPYMCHTA
MO3HAHUS, a TaKKe B Ka4yeCTBE OCHOBBI I (OPMHPOBAHHS THUIIOTE3BI IIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OIbITa IO TUTAHUPOBAHUIO, OPTaHMU3AIlMH W IPOBEIACHHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HAONIOMaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATH €Tr0 pe3yibTaT, (OpMyIUpoBaTh 00OOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIECIOBAHUSA, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HHTEPIPETHPOBATH WH(OpMAIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIOMYJISIpHAST ~ JIUTEpaTypa XHMHYECKOTO COJEP)KaHHS, CIPABOYHBIC
nocobusi, pecypcel WHTepHeTa), KpPUTHUYECKH OLIEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3aMpOChl MPU MOHUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO HCIIOb30BAHUS PA3IMYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO GOpMY IpeacTaBieHus HHGOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATEIHCKON JEATEIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOpPTAa HA COCTOSHHUE OKPYKAIOIIEH MpPUPOTHON
Cpepl.

KoMMyHnKaTHBHBIC YHHBEpPCAJbHbIE yUeOHbIe JelCTBHUA:

YMEHMs 3aJaBaTb BONPOCH (B XOJe auanora M (WinM) JIUCKYCCHH) IIO
CyumiecTBy  oOcyxgaemMol  TeMbl, (OpMyJIHpOBaTb CBOM  NPEAJIOKEHHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBbHOM
ACSTENbHOCTH B YCTHBIX UM THCHMEHHBIX TEKCTax; JelaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOPHOrO OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYIAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHON M HWCCIENOBATENLCKOM  JEATEIbHOCTH TNPU  PEUICHHUH
BO3HUKAIOIINX TPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3uuil (00CcyX1eHusi, OOMEH MHEHHSIMH, «MO3TOBbI€ IITYpMbD», KOOpAHHALINA
COBMECTHBIX JCMCTBMH, OINpeAeNeHue KpUTEpPUEeB IO OIEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PeryisiTuBHBIEe yHUBepcaibHble yUeOHbIe 1eCTBUS:

YMEHHE CaMOCTOSATEIBHO OMPEACNATh LEIN AeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh Hanbonee d(PPeKTUBHBIC CITOCOOBI pelieHUsl y4eOHbIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOATEIBHO COCTaBISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUUM NPU BBINOJHEHUN 33JaHUN C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHWW 00 M3ydyaeMBIX OOBEKTaxX — BEIIECTBAX U PEaKIUsX,
OLICHHMBATh COOTBETCTBHE IOJIYYCHHOIO pe3yJibTaTa 3asBJICHHOW 1€, yMEHHE
MCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aT€NbHOTO
COJIep’KaHusl, YCTaHOBJIEHHOTO JaHHOW QeaepanbHONM padoyeil mporpamMMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYArOIIMMHCS HAy4YHbIE 3HAHMS, YMEHHUS U CIOCOObI



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

K koHIy 0OyueHus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAIEHTHOCTb, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCIICHUS, XUMHUYECKasl peakuus, KiaccupuKkaius peakiui: peaxkiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaNycC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs U HEMOJIsIipHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIAcCy COEIUHEHHI IIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMbich [lepuomnueckoro 3akona J[. M. Mennaeneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJyioxkeHus B llepuoandeckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhICE HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xxumuueckux osnementoB J[. W.
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIIO IICKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIlCHUA B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 1o (opmyse
COEIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEpPAlMM MBICIUTENBHON NEATEbHOCTA — aHAJU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allnulo, KiacCU(pUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSA3EU — JIsl MU3Yy4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJCTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN );

CIENOBAaTh  MpaBWUjaM  TMOJIb30BAHUS ~ XMMHYECKOW  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHusi C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOUpPAHHIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHUCJIOpPOAa), MNPUTOTOBJICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJJAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl IO
pacIio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHXK U JAPYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKUX TOHSATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTWOH, aHWOH, IPOCTOE BEIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIGHTHOCTb, 3JICKTPOOTPHULIATEIHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU A deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUS, PEAKIMH HOHHOTO
oOMEHa, KaTaJim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, TMpeaebHO JOMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHUU H
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BAJIGHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAIJICKHOCTh 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 PACTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUM KPUCTALTAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIHUChIBaTh U XapaKTEPU30BAThH
tabnmunyto opmy Ilepuogmdeckoil cuCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «TJlaBHas noArpynna (A-rpymnma)» U «moOodHas
noarpynna (b-rpynma)», wmanbsie W OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEITCA B IEPHOJWYSCKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacmpeqieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U WX COCIMHEHUUN B
npezenax MajiblX NEPUOJIOB U TIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUEe BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIAsl OMHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHUCIOT,
LIEJIOYEU U COJIEU, TTOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA,
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTo »dJeMeHTa To (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0JaTh  MpaBWja  MOJb30BAHHUS ~ XMMHYECKOM  HOCYIoMl M
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMHI-,
uonu-, kKapoOonart-, docdar-, cunmukar-, cyinbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIIBHON NEATEILHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CUCTEMATU3allUI0, BBISBIICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUidl, €CTECTBEHHO-HAYYHBIC€ METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbId W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounvecTBO 9acoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IMpakTuyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHble XUMHUYECKHE MTOHATHUSI
XuMHs — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 9 bubmuorexa [JOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmuueckue 15 1 0 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 0 0 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilonarue o kucinorax bubnnorexa [IOK
2.2 8 0 1
1 COJIIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsrl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHHSAX https://m.eds00.ru/7f41837c¢
OCHOBHBIE KJIacChl bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHEHUM https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB J[. . MenaeseeBa. CTpoeHune aToMoB.
Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBA3b. BuGiorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCJIIBHBIC pCaKLII/II/I

Hroro o paszerny 15 Etptlrij?/l;ln?eedl;zcﬁ(l,l);?{f41837c
PesepBHOE BpeMst 3 bubmorexa [IOK

https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

9 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHME U yIriTyOJICHHE 3HAHUIT 5 1 0 bubnnorexa [HOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bu6nuoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bu6nunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
OO11ast XapakTepUCTUKA XMMUYECKUX bubnnorexa [HOK
2.1 4 0 1
sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmsl. Cepa u eé 6 0 0 Bubmmorexa LIOK
' PYTHIEL. &€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKUX
2.3 a51eMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 0 1 bubmmorexa [IOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCcTUKa XMMUYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 buomorexa LIOK
' Ny PYHHEL- pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pasnery 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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTasuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nes 4. Xumus u okpyskamas cpeaa
41 BemtectBa 1 MaTepuaibl B )XHU3HU YEJIOBEKA 3 bubnnorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubnnorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosan4yectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontposbubie | IIpakTudeckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
1 [Ipeamer xumuun. Posib XUMUU B )KU3HU 1 0 0 bubnnorexa [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
2 I1 1 0 0
OHSITHE O METOJIaX MO3HAHUS B XUMHUH httos://m.edsoo.ru/f0d227e
[Tpaktruyeckas padota Ne 1 «IIpaBuia
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 0 1 bubmmoreka [JOK
oOpareHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBAaHUEM
Yucrele BemecTBa 1 cMecH. CriocoObl bu6mmoteka IIOK
4 . 1 0 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
) «Pa3nenenue cmeceit (Ha mpumepe 1 0 0 bubsmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoteka IIOK
A 1
6 TOMBEH MOIICHYAIH 0 0 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE JIEMEHTHI. 3HaKH 1 0 0 bubnuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnunoreka [IOK
8 [IpocTble 1 croXKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ffod2a6e
9 ATOMHO-MOJIEKYJIIPHOE YUCHHE 1 0 0 bubmmorexa [TOK

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 OCTOSIHCTBA COCTaBa BCIICCTB.

bub6mmoteka [IOK
10 X .B
HMHeCKas opmysia. BaneHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
OTHOCHUTENBbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTeNnbHASI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J1s1 XMUMHUYECKOTO bubnuoreka [JOK
3JIEMEHTa B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectro Bemectra. MoJib. bubnuorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 Ouznyeckue U XUMHUUECKUE SBJICHUS. bubmmoreka [JOK
XHAMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 yCIOBUS MPOTEKAHUS bubmmoreka [JOK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHsI MACChI BEIIIECTB. bubmmoreka [IOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus Komu4ecTna, Macchl
17 BEIIECTBA M0 YPAaBHEHUSIM XUMHUYECKHX brbsmorexa HOK
» . P https://m.edso0.ru/ff0d5708
peaxiuii
Krnaccudukanus XuMUIeCKUX peakiuit
18 (coe I/Iqu):Hm[H a3JI0KEHUS e bubmiorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoOMOHOCOB — y4€HBIiI-
19 SHIUKJIONETUCT 0606yq eHue U bubsmorexa HOK
) e » https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIvsl 3HAaHUHA
20 KonTponbnas padorta Nel o teme bubmuorexa [LIOK
«BelecTBa 1 XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6muoreka [IOK

Bo3ayxa. Kucinopoa — snemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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IIPOCTOC BEUICCTBO. O3oH

duznueckre 1 XUMHUUECKHUE CBOUCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
posa (peart ’ https://m.eds00.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrocoOblI TOTYYCHHUST KHCIIOpoa B
23 nabopaTopun Zq il OMBII_HJ'ICHII){OCTI/I bubmorexa LHOK
patop P ' https://m.edso0.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoii 3 pext xummueckon
24 peaKkIuu, MOHATHE O bubnnorexa [JOK
TEPMOXMUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKITHSIX
Tormaueo (He(Th, yroJib U METaH).
25 3ar ;13H61§He(11;03 yra CIIOCOOBI gro bubmmorexa [IOK
P Y%, https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPALLCHHS
[TpakTrueckas padora Ne 3 o Teme
26 «l?lon eHUe 1 5061/1 aHUe KUCIIOpo1a bubmmorexa [IOK
1 oHP posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Boaopon — snemenT u nmpocroe bubnnorexa [IOK
BelecTso. Haxoxxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
08 du3nYecKre 1 XUMUICCKHIE CBOMCTBA bubnuoreka [IOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCITOTAX M COJISAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0pI moTydeHus BOAOPO/Ia B bubnuoteka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 1o Teme
P P bubnuoreka [JOK
31 «ITomydenne u cobupanue BoI0po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MomnsipHblii 00bEM Ta30B. 3aKOH

bub6mmoteka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenuss o0béma, KonmmuecTBa
33 BEIIIECTBA r'a3a IO €ro U3BECTHOM bubmmorexa [IOK
0 . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIK 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHEHUIO PEAKIIMKM Ha OCHOBE 3aKOHA bubmmorexa [IOK
P N peard . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 DOU3NYECKUe U XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loastue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa xak pactBopuTenb. HachleHHbIe
37 U HEHAChI peHHI)IIG) acTBOpBI. MaccoBas bubmmorexa [IOK
B P Pl https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
IIpakTruyeckas pabora Ne 5 mo Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubnnorexa [IOK
OnpeaeIEHHON MaCCOBOM O https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEMIECTBAY»
39 KonTtponbHas padora Ne2 o teme bubnnorexa [IOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIaccupukanms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(pOTEPHBIX Bubmrorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KIIacCH(PUKAIuS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyyenue u XUMUYECKUE CBOKWCTBA bubnuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, bubmmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCOéBII) oI )emm XHMHquKHe bubmmorexa [IOK
N ¥ ’ https://m.edsoo.ru/00ad9474
CBOWCTBA
[IpakTuueckas padbora Ne 6. Pemienue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe bubmmoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnueckas CBA3b MEXIY KllacCaMU bubmmoreka [IOK
HEOPraHWYECKUX COCAVNHEHUI https://m.edso0.ru/00ad9a50
bu6mmotexka IIOK
49 O0o01IeHre ¥ cHCTeMaTU3aIlNs 3HAHHUHA
B H https://m.edsoo.ru/00ad9ch2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKU KIaccUUKAITUT
o1 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB l(?}OH;IITlI/Ie 0 bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Tepuonuueckuii 3aKOH U
but6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKIX
https://m.edsoo.ru/00ada52c
anemenToB 1. I. MenaeneeBa
bubnuoteka [IOK
53 [TeproapI, TPYIIIBI, IO PYIIIBI nosmoreka [

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

bub6mmoteka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue 371eKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00adaébc
cucteMmsl [. . MenaeneceBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuoreka [JOK
[Tepuonnueckont cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnuorexa [LIOK
MenaeneeB — y4€HbIN, IEAAror u https://m.edsoo.ru/00ada96e
rpaXxJIaHUH
58 DNEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmotexa [IOK
> Hortrast xiirieckas Coash https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMudeckas bubmuoreka [LIOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosipHas XUMUYECKast bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmotexa [IOK
62 CTenen okncieHiA https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIE bubnuoteka [IOK
peakinuu https://m.edso0.ru/00adb076
64 OxkucnuTenu U BOCCTAaHOBUTENN bubmmorexa [IOK
https://m.edso0.ru/00adb076
65 KontponsHas padora Ne4 o teme bubnuotexa [LIOK
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«CTpOCHI/IC aromMa. XUMHU4YECKasl CBI3h)

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

66 PezepHblil ypok. O6001meHe 1 1 bu6mmoteka [LIOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHe 1 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O6o611eHuE 1 1 bubmmoreka [IOK
CHCTeMaTHu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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9 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nuppoBbIe
Tema ypoka Kontpoanueie | Ilpakruyeckue p
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 0 0 bubnnoreka [IOK
XUMHUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHX 3JICMCHTOB 1 0 0 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HomeHKIaTypa 1 0 0 bubnnoreka [IOK
HEOPraHWYeCKUX BEIEeCTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMnueckon CBSI3U U THIIBI 1 0 0 bu6mmotexka I1IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «[loBTOpEHUeE u yrinyOiaeHue 3HaHUM 1 1 0
OCHOBHBIX pa3JIeioB Kypca 8 kinacca»

5 Krnaccudukanys XuMuaeckux 1 0 0 bubnuoreka LIOK
peaKuuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 peakuuu. [IoHsATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa LIOK

' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
8 ®DakTOopHl, BIUSIONNE HAa CKOPOCTH 1 0 0 bubmorexa LOK
- N P https://m.edsoo.ru/00adc28c
XUMHUYECKON PEAKIINH 1 MOJI0KEHNE
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XUMHYECKOI'O paBHOBECHA

OKUCIIUTEIIEHO-BOCCTAaHOBHUTCIIHLHEIC

bubnnorexa [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUICCKON
10 L[I/IcfounaunanHanme U ciia0ble Bubmrorexa IIOK
) https://m.edsoo.ru/00adcd68
ANIEKTPOIHUTHI
11 Honusie ypaBHEHUS PEAKIIMI Bubmaorexa IOK
yp peaxtt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOIICTBA KUCJIOT U
12 OCHOBAaHHUII B CBETE MIPEACTABIEHUI bubmorexa LOK
pvz[ https://m.edsoo.ru/00add5d8
00 DJIEKTPOTUTHYCCKOMN TUCCOIMAIINN
XHUMHUYECKHE CBOICTBA COJIEH B CBETE
13 IPEACTABIIEHNI 00 buGnnorexa [IOK
bed . https://m.edsoo.ru/00add8b?2
AIEKTPOJUTUYECKON JTUCCOIMAIINN
14 Ilonsartue o ruaponuse coneu buGnnorexa [IOK
p https://m.edsoo.ru/00add9d4
15 O06o001meHre B cuCTeMaTH3 IS bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Perrenne >xcnepuMeHTAITLHBIX Bubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padota Ne2 o teme
17 «IINEKTPOIUTHUECKAS JUCCOLINAIINS bubnmorexa [JOK
p a THHATTHAL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIMU B PACTBOPAX)»
OO01mmas XxapakTepUCTHKA TaJIOTCHOB.
18 XUMHYECKHE CBOIICTBA HA IIPUMEPE bubmmorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposonopoxa. ConsiHas KMCIIOTa, bubnuotexa [LIOK
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XUMHUYECKHE CBOMCTBA, OJIyYCHHE,
MIPUMCHECHHE

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

[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonydyenue coIHOMN KUCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
U3y4YeHHE €€ CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMUYECKUX eazppn?l €CJIM OJIVH U3 bubmmorexa [IOK
peaiiui, s https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
29 OO01mas xapaKTepUCTHKA YIIEMEHTOB bubnnoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnotponHbsie MOIU(PUKAIIIH CEPBI.
23 Haxoxnenue cepbl 1 €€ coeIMHEeHUN bu6nmorexka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoopo/i, CTpoeHue, bubnnoreka [IOK
24 .
¢bu3nyeckne 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunppl cepbl. CepHas KHCIIOTA,
25 (pI/BI/IquKI/IE u XI/II\fI/I‘IeCKI/Ie CBOICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE peakilnu, JexKallrue B
OCHOBE NPOMBIIIUIEHHOTO croco0a
26 MIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnorexa [IOK
XHWMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIOIIEH Cpelibl COEAMHEHUSIMU
cepbl
97 Brruucnenue MmaccoBo 10J1M BBIXOJ1a but6mmoreka [JOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO1m1ast XxapaKTepUCTHKA HIIEMEHTOB bubnuotexa [LIOK
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VA-rpynnel. A30T, pacnpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

29 XUMUYECKHUE CBOMCTBA, MOJIYYCHUE U bubmmorexa [IOK
> HOIYH https://m.eds00.ru/00adf004
MIpUMEHEHHE
[TpakTrueckas padota Ne 3 mo Teme
30 «IlonydeHnne aMmmMuaka, H3y4eHHE €ro bubmorexa HOK
e ath https:/m.eds00.ru/00adf180
CBOWCTBY
31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bubnnoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B Ka4Y€CTBE MUHEPATIbHBIX
32 oOpeHui. XuMHUUYECKOe bubmmorexa [IOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COETMHEHUSIMU a30Ta
®octop. Oxeun dochopa (V) u
33 (poc:ll))o pHaH KI/ICJ‘I?))Ta (I()plinflezlme " bubmmorexa LIOK
p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue GocdaToB B
34 KayecTBE MUHEPAJIbHBIX yJOOpEHUH. bubnnorexa [IOK
3arpsi3HEeHUE NPUPOJIHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHEeHUE B
35 npu I()) i[ (I;)I/IBI/II:{CCKII)/IC Y XUMHYECKHE bubmmorexa LIOK
p P Ae, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcupsl yriiepoaa, ux pu3ndeckue u bubnuoteka [IOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbBIE ¢ OKcHIoM yriepoza (1V)

37 VYronpHasg KUca0Ta ¥ €& COIn bubmmorexa [IOK
https://m.edso0.ru/00ae006¢
[Ipaktrueckas padora Ne 4 1o reme

38 "[TonyueHue yriaekucioro rasa. bubmmoreka [IOK
KadecTBenHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpraHUYECKUX BEIIECTBaX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpemHuwii u ero coeiMHEHUS Bubmorexa IIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemienue

41 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bu6nmorexka [IOK
«BaxHelne HeMETaIUIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHECHUS»

KonTponbnas padorta Ne3 o reme
42 «Baxaelne HeMeTaJIIbl ¥ BX bubmorexa [IOK
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61as xapaKTepUCTUKA XUMHUYECKHIX
3JIEMEHTOB — METAJLJIOB.

43 Mertamnyaeckas CBs3b U bu6mmotexka I[IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvYecKue CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuoreka LIOK

44 DNEeKTPOXUMHUYCCKUN PSI/T

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso0.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
meraiuioB. CiuraBel. BerauciieHus no

bubnnorexa [JOK

45 i
YPABHCHHAM XUMUHCCKHX PEaKIiH, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 IToHsiTHE O KOPPO3HUHU METAIOB bubmorexa [IOK
PP https://m.eds00.ru/00ae1278
bubnuorexa [JOK
47
Ilenotnbre meTael https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnnoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [lennounO3eMeNbHBIE METAILITBI — bubmmoreka [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Bakneiinme coe fuHEHNS KaIbLIH bubmorexa LOK
a H https://m.edso00.ru/00ae15e8
51 O00011IeHEe U CHCTEMAaTH3alIH
3HAHWI
59 JKEcTKoCTh BOABI U CITOCOOEI €& bu6nmmoteka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
IIpakTruyeckas pabora Ne 6 mo Teme
53 "XEécTkoCTh BOJBI U METOJLI €€ bubmorexa [IOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6nmotexa [IOK
54 An i
FOMHHHHI https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOWCTBA OKCHJIA U bu6muotexa [LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kegeso bubnuoreka [JOK

https://m.edso0.ru/00ae1d86
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OKCI/I,I[BI, THAPOKCUABI K COJIN KEJI€3a

bub6mmoteka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606nvleHI/Ie U CUCTEMAaTU3aIHs
3HAHUU
[IpakTuueckas padbora Ne 7. Pemienue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [IOK
«BaxHennme MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Beruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUi, €CITH OJNH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [IOK
COAEPKUT NpuMecu. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOH JI0JIM BBIXOJ1a IPOAYKTa
peaxiuu
61 O60611vleHHe U CUCTEMaTH3alus
3HaHUN
KontponbHas padora Ne4 o teme
62 «BaxHeinme MeTauibl U uX
COEZTUHEHUSI
63 Bemectsa u marepuasl B bu6mmoteka IIOK
IOBCEHEBHOW KU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HEHNE bubnuoreka LIOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bubmuorexa [LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O6061IeHNE 1 bubmuorexa [LIOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepHblil ypok. O60011eHIE U bubnuotexa [LIOK
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cucremMarusanua 3HAaHUH

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

68 PezepHblil ypok. O6001meHe 1

cucTeMaTu3anusd 3HaHUU

bubnnorexa [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I'., AknnonepHoe 00111ecTBO
«M3nmarensctBo «lIpocBemenne»
» Xumus, 9 knacce/ Pyasuruc I'.E., ®enpaman @.I°., AkurionepHoe o0111ecTBO

«3marensctBO «IIpocBemenune

METOANYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

UHTEPHET






		2024-09-09T10:49:58+0400
	00a8a1dc91cd0061d5
	Е_А_Каткина




