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MHNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QeaepanbHONl paboueil MporpamMMbl
BOCITUTAHUS U C YUYETOM KOHUEIIIUU MPENoAaBaHusi y4eOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuM Aa€T TPEACTABICHHE O UENsIX, OOIIel cTpaTeruu
oOydeHusi, BOCHUTaHUS U Pa3BUTHUS OOYYAIOIIMXCA CPEACTBAMU Y4€OHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE coJIep>KaHue,
MpeaycMaTpUBACT paclpee]ieHde €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHE IO
pazienaM M TE€MaM MpOorpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHS XUMHUU € YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO  TIpolliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAessIeT BO3MOXHOCTH —MpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS, a TaKkKe TPEOOBAHUU K
pe3yibTataMm 00y4YeHHs] XUMUU Ha YPOBHE 11€JIEH U3yUYeHUsI TTpeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-NO3HABATEILHOW JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CoJIepKaHUSI.

3HaHWE XHMHUHU CIYXXUT OCHOBOW JJisi (HOPMUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XUMHEH TPEICTaBICHUS O B3aMMOIPEBPAIIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEHICHUs TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOMH,
MUIIEBOM M KOJIOTUUYECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3ydeHne XuMuu:

CIOCOOCTBYET  peaim3aliii  BO3MOXKHOCTEM  JJIT  CaMOpasBUTHUS U
dbopMupoBaHUSs KYJIbTYPhI IUYHOCTH, €€ 001el 1 PYyHKITMOHAIBHON TPaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHUpPOBAHHME MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaroIMXcsi, HAaBBIKOB HMX CaMOCTOSITCJIbHOM  y4eOHOW  JESTENbHOCTH,
DKCTIEPUMEHTAILHBIX M HCCICAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaKk B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA/1a HA €MHCTBO MPUPOBI U YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM
sTanom B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CrIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlaHHbIe HampaBieHUsS B OOYYEHHH XUMHH OOECIEUMBAIOTCS CHEIU(UKOMN
COJICp)KaHUSl  Yy4eOHOTO  IpeAMeTa, KOTOpPBIM  SBJSETCS  IME€Iaroru4ecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKH XMMHUH Ha ONpEACTEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0011Ier0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CUCTEMBbl MEPBOHAYAIBHBIX MOHATHNA XHMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHAEJbHBIX 3HAYUMBIX [OHATHU
OPTraHUYECKON XUMHH.

CtpykTypa coiep)kaHus MPOrpaMMbl IO XHUMHUU cPOpMUpOBaHA Ha OCHOBE
CHUCTEMHOIO mnojaxoaa K €€ mzydeHuro. CoaepKaHUE CKIQAbIBACTCS U3 CUCTEMBI
MMOHSATHI 0 XUMHUYECKOM 3JIEMEHTE 1 BEIIIECTBE M CUCTEMEI IMIOHATHH 0 XUMUYECKOU
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OpraHHU30BaHbl 110 TMPUHIUITY
MOCJICIOBATEILHOTO Pa3BUTUS 3HAHUM HAa OCHOBE TCOPETHUUYECKUX IPEICTABICHUM
Pa3HOrO YPOBHS:

— ATOMHO-MOJICKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akoHa /. 1. Menaeneea kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U;

— TPEACTaBICHHM 00 DICKTPOIMTUYCCKONM JTUCCOIMAIMM BEIISCTB B
pacTBoOpax.

Teopernueckre 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEAOBATEIIHFHO OT OJHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (QYHKIUH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XHMHUHM CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUSI 0 XUMHYECKOW COCTABJISIIOIIEN HayYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHON NPUPOJIbI, IIEHHOCTHOIO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
MeTOoJaM TMO3HaHWsI B Hayke. M3yueHue XUMUU TPOUCXOIUT C IPHUBJICYECHUEM
3HAHWN W3 paHee M3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpYKaAOIMHUN MUPY,
«buomnorus. 5—7 ximaccel» u «®u3mka. / Kiaccey.

[Ipy wu3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBL.
3agadya ydyeOHOro mpeamMera COCTOUT B (hOPMHUPOBAHWUM CUCTEMbl XUMHYECKUX
3HAHUW — Ba)KHEUIIUX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HayYHbIM METOJaM T[O3HAHUS TPU HW3YYCHHUU BEILECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOW U Y4EOHO-HCCIEA0BATEIbCKOM
JeSTeIbHOCTH, OCBOCHMM NpaBWJI 0E€30MacHOro OOpallleHusi C BeEIlleCTBaMU B
MMOBCETHEBHOM KU3HU.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs BaKHOE
3Ha4YE€HHE MPUOOPENH TaKHUE LU, KAK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MpUOOIIECHUE
oOydaromuxcsit K CaMOCTOSATEIbHOM I103HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJIlaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XMW,

— obecrieyeHue yciaoBuil, CIIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yUYaIOIIUMUCS
ONbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAUYEHUE MJIs
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM YHCI€ YMEHHUA OOBSICHATH M OLCHUBATH SIBJICHUSA
OKPYKAIOIIEr0 MHPA, UCIOJb3ysl 3HAHHUS M OIBIT, IOJYYEHHbIE NPHU HU3yYEHUU
XUMUHU, TPUMEHSITh MX TPU PEIIeHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— ¢opmupoBaHHEe y OOy4YAIOIIMXCS TyMaHUCTUYECKUX  OTHOIICHHMI,
MMOHUMAHUS LIEHHOCTM XUMHUYECKUX 3HAHUU s BBIPAOOTKM SKOJOTUYECKU
1eJIeCO00Pa3HOro0 TOBENEHUsT B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHUBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCHHMTAHUI0 Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpO(UiIs U HANpaBJIECHHOCTU JajbHEHIero
oOy4eHwUsl.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHUS XHMHUHU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTarisieT 136 yacoB: B 8 kitacce — 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 )KM3HU YETIOBEKA. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHHE
BenlecTB. [loHsATHE O MeTonax Mo3HaHHWS B XUMHUH. UUCThIE BelIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

Xumuueckas (opmysna. BajaeHTHOCTH aTOMOB XUMHUYECKUX 3IJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewecTB. OTHOcHUTeNbHAas aTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBast 10JIsI XUMHUYECKOrO 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
¢u3nuecKuX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBjI€HUE BOCKA, TasHUE JbJA, PAaCTUpAHHE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
ONMCAaHHWE NPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasiiokKeHUe caxapa,
B3aUMOJECHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3joxKeHHe THAPOKCUAA
meau (II) mpu HarpeBanuu, B3auMoJIelCTBHE Kene3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB PA3ENICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BhITIApUBAHUE, NUCTHLISAIMS, XpoMaTorpadusi, MpoOBEeHNE OYUCTKH TTOBAPEHHON
coiy, HaOJMIOAEHHME U  ONHCAaHME  PEe3yJIbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENeH MOJIEeKYI
(ILIapoCTepIKHEBBIX ).

BaskHejinmue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

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



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

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- W HHAOTEPMHUYECKHE peakUud. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MonsipHbiii 006EM Ta30B. PacuéTbl 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 MpHpOJ€ U B KU3HHU YesioBeKa. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpa3ytonue (OCHOBHBIE, KHCIOTHBbIE, amM{pOTEpHbIE) U
HecosneoOpazyronme. Homenknatypa oxcugoB. Dusznueckue W XUMUYECKHUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

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

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

Conu. Homenkiarypa coneil. @u3znyeckue U XuMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTHyeckas CBA3b MEXKIY KJIacCaMy HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPkKaHUs KUCIOpoJa B BO3/IyX€e, MOTyUYECHHE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0IeHNne
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
MpEeKpamieHusi TOpeHus (moXkapa), O3HAKOMJICHHE C O0Opa3llaMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAaHUE W U3yUYCHUE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHHME OCOOCHHOCTEM pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMpPEACIEHHOMN
MAaCCOBOW J0JIEWM PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO HCIIOJb30BaHUE BHUIEOMATEPHUAJIOB),



HCCIEOBaHNE OOpa3lloB HEOPraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMH, pPEakUHil HEUTpah3aluH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM M3 PACTBOPA COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHenmme kiaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckuii 3axkoH u lIlepumognuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MenaeneeBa. Crpoenune aToMoB. XMMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsATHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIENIOYHbIE U IIEJI0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIEe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3akoH. [leproguyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KoporkonepuonHas W JJUHHONEpUOAHAS  (HOPMBI
ITepunoanueckoit cucrembl xumuueckux dnemMeHToB [[. . Menneneesa. Ilepuonasr
u rpynnbl. OU3ndeckuil CMBICI TOPSAAKOBOIO HOMEpPA, HOMEpPOB IeEpuoAa U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTtonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB TepBbIX 20 XUMUYECKHUX DIIEMEHTOB
ITepuomnueckoit cucremnl J[. M. MenngeneeBa. XapakTepucTHKa XUMHAYECKOIO
3JIEMEHTA IO ero nonoxeHuro B [lepuognueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproauueckoro 3akoHa u [leproanueckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB JJId pa3BuTvs Hayku u npaktuku. J[. 1. MenneneeB — ydéHbll u
rpakIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKHUX AI€MEHTOB. loHHAas CBA3b.

Crenenbp  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccel oOkucneHus: u BOCCTaHOBICHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmnuwie ceasu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYIIECTBIISIETCS 4YEpe3 HCIIOJIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYUYHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE NOHATHA: HAy4YHBIA (pakT, FMIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KilacCU(UKaAIUs, MEePUOJUYHOCTb, HaONIIOCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aroM, OIJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUJ,
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPHUYECKUI 3apsl, BEUIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (U3NYECKUE BEIUYUHBI, €IUHULIBI
M3MEPEHNUs, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnognueckunii 3axoH. [leproanyeckas cucrema XUMHYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBONCTB
XUMHAYECKUX DJIIEMEHTOB IIEPBBIX TPEX TNEPUONOB, KAIWs, KaJbLUHUs U UX
COCAMHEHNH B COOTBETCTBUU C IIOJIOKEHHEM »JieMeHTOB B Ilepuomnueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHJABI XUMWUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJla XUMHUECKOU CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peaklvii MO pa3InyHbIM IpU3HAKAM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEakUWU BEUIECTB, MO TEmIoBoMY 3(G(deKTy, Mo
M3MEHEHHUIO CTETNEeHEeW OKHCIIEHUS XMMUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEaKLUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOoOpaTUMbIX XMMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstue o xumuueckom paBHoBecun. DakTopel,
BIMAIOLNIME HAa CKOPOCTh XHMHUYECKOW PEAaKUUMU U IOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU,  JJICKTPOHHBIA  OajaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIIBHON  PEAKLUHU. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUJIAMU
XUMUYecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBaHMI W COJEHd B CBET€ MNPEICTAaBICHUA OO0 3IEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIAMHU KPUCTAUIMYECKHX PEMIETOK HEOPraHWYECKHUX
BEIIIECTB — METAJUIOB M HeMeTayioB (rpadura M aiMasa), CI0KHBIX BEIIECTB
(xJopuga HaTpuUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakUuuu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIIPOBOJHOCTU
pacTBOpPOB BEWIECTB, MpOLECCa JUCCOLMALMU KHCIOT, IIEJIOoYeld U COJel
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MAaTEpPUANOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWs  peakluuii HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKkUUl
(ropeHue, peakuu pas3iIokKEHUs, COCINHEHHUs), PACIIO3HABAHUE HEOPTaHMYECKHUX
BEUIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHbI, pEIIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MuecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKME CBOWCTBA Ha NPUMEpE  XJopa
(B3aMMOJEHCTBUE C MeETalllaMHM, HEMEeTaulaMH, WIeno4Yamu). XJIOpPOBOAOPOI.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlencTBue
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 u ¢u3NYECKUe CBOMCTBA
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 kwucnora, (Qu3nueckue © XHMHYECKHEe CBOHcTBa (oOmIMe Kak
NpeNCcTaBUTeNs Kjacca KHUCIOT U crnernuduyeckue). XHUMHUYECKHE peakluu,
JeKalie B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEPHOM KUCIOThI, KAUECTBEHHAS pEaKLMs Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ COeIMHEHUN B TpUpoje. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapaktepucTtuka 37eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacIpoCTpaHEHUE B IPUPOJIE,
¢uznyeckue U xuMmuyeckue cBoiictra. KpyroBopot azora B npupozge. AMMHAK, €T0
¢uznyeckue U XMMHIECKUE CBOMCTBA, OMyYeHUe U nmpuMenenne. Coiau aMMOHus,
ux puU3NUECcKre U XMMUYECKHE CBOMCTBA, MpUuMeHeHre. KauecTBeHHas peakiiys Ha
MOHBI aMMOHHMS. A30THasi KUCJIOTa, €€ MoydeHue, (PU3nYecKue U XUMUYECKUE
cBOicTBa (0OIIME KaK TPEJCTaBUTENs Kiacca KUCIOT W CHernupuyecKue).
Hcnonbs3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KadyeCTBE MHMHEpPAJIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOouBbl U BomoémoB). docdop,
ajoTpornHbie Moaupukamuu ¢ocdopa, (u3MUECKHe M XUMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopnast kuciora, GU3MIECKHEe U XMMHUSCKHE CBONCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJUIOTPOINHbIE
MOIU(UKALUK, PacHpOCTpaHEHUE B NPUPOJE, (PUINUECKUE U XUMHUYECKHUE
cBoiicTtBa. AncopOuusa. KpyroBopotT yriepoaa B npupone. OKCUIbl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JEWCTBHE Ha JKUBbIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a r17100adbHOTO TMOTEIUICHUS KJIUMaTta, MapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COolMM, uX (PU3NYECKUEe W XUMHYCCKHE CBONCTBA,
nojiyyeHue u npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasIbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TIIUIEPUH, YKCYCHas KUCIIO0Ta).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, MNPHUPOAHBIN Tra3, HEPTh),
MPOIYKTHl UX mepepaboTku (OCH3WH), WX POJIb B OBITY U MPOMBINIJICHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U 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 kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
ObITY, B IPOMBIIICHHOCTH. BakHeillme cTpouTeabHble MaTEpHaIbl: KEpamMuKa,



CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6e30macHOTr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa30B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAIOIINEC (PU3HUYESCKHE W XHUMHYECKHE CBOHCTBA
rajoreHOB M HUX COCIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMIJICHHUE C
oOpaslamu  cepbl W €€ COCNMHEHHSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBE/IEHNE KAUECTBEHHOW peaKuu Ha CyJIb(aT-
MOH U HaOJIOJIeHWE MpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoiicTBamMu azora, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIH30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOWpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHne NMPU3HAKOB
UX TIPOTEKAHUsI, B3AUMOJACICTBHE KOHIEHTPUPOBAHHOW a30THOUN KHUCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE Mozenein
KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura, (QymiepeHa, O3HAKOMIIEHUE C
MPOIECCOM  acOpPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPONCTBOM TPOTUBOTras3a, MoJyueHue, coOupaHue, pacrio3HaBaHUE M M3yUCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAa4eCTBEHHBIX PEaKIMii Ha KapOoOHAT U
CUJIMKAT-UOHBl U H3YyYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HKCIePUMEHTATBHBIX
3a/1a4 1o TeMe «BaxkHelne HeMeTabl U UX COCTUHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO6m1as XxapakTepUCTUKa XMMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosioxkeHus B llepuonnueckor cucreme XuMHUUecKux 3nemeHtoB J[. .
MenneneeBa u crpoeHusi aromoB. CTpoeHue mMeTauioB. Metanyeckasi CBsI3b U
METAJJIMYECKasi  KpUCTAJUIMYecKass  pemeéTka.  DJIEKTPOXUMHYECKUN  psif
HaIpspDKeHU MeTauioB. u3nueckue U XMMHYECKHUE CBOMCTBAa MeTaiuioB. OOiue
CIoCOOBbI TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3MM METaIOB, OCHOBHBIE
CrocoOBI 3amuThl X OT Koppo3uu. CmaBbl (CTaib, YyTyH, TIOPATIOMHUHUMA,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[Ilenounbie MeTauibl: MooKeHue B Ilepronuueckoil cucTeMe XMMHUYECKUX
sanementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
duznyueckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HATpusi U Kanus). OKCUabl U



TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe WIENOYHBIX METaUIOB M HX
COCIMHEHUN.

[[lenoyno3emenbHbIE METAJUIbI MAarHMid MW KaJbLMK: IIOJIOXKEHHE B
Ilepnognueckon cucreme xuMmuueckux sieMeHToB . M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Npupoae. Ouznueckue 1 XuMUYECKUE CBOMCTBA MATHUS
U Kanplusa. Baxseiliive coeauHeHUs Kaiublus (OKCHUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHUN: TosioxkeHue B [leproauyeckoid cUCTEME XUMUUECKUX AJIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aToMa, HaxOKJICHHWE B npupone. Pusnueckue u
XUMUYECKUE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUA U THIPOKCHIA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aToma, HaxXOXKICHHE B mpupone. PuznuecKkue Hu
XUMHYCCKHE CBOMCTBA jkeje3a. OKCUIbI, TUAPOKCHIBI U coiu xkenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJYYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBAMHU, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHJIA
Kalbllud W HATpPUs C BOJOM (BO3MOXKHO WCIOJB30BAHME BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKele3a B KHUCIOPOJE
(BOBMOXKHO  WCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajablvs, aTIOMUHUS, [IMHKA, JKelie3a
(IT) u xeneza (I1I), mequ (1), HaGnrOAEHNE U OMUCAHUE TPOIECCOB OKPAITUBAHMUS
IJJaMEHH MOHAaMU HATpWsi, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHIA ATTFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1au 1o TeMe «BakHeiine
METaJUIbl U KX COCTUHEHUS».

XuMud ¥ OKpYysKaluas cpena

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

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas AOMmycThUMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
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
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAay4yHble NMOHATHA: Hay4YHBIH (akT, MIOTE3a, 3aKOH,
TEOpHsl, aHaju3, CUHTE3, Kilaccu(ukanus, TMEePHOAUYHOCTh, HAOIIOACHNE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJCINb, SBICHUE, MAPHUKOBBIMI
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

dusuka: Marepus, aTtoMm, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIUJ,
M30TOMBI, PaJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsij, MPOBOJIHUKH,
MOJyIIPOBOJIHUKH,  JTUDJICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITUIECKAsI
pemeéTka, CruiaBbl, (pU3MYECKHe BETUYMUHBI, €AMHHIIBI M3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

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

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA MNMPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOTI'O OBHIET'O OBPA30OBAHUASA

N3yyeHne XuMuK Ha YpOBHE OCHOBHOT'O 00IIIero 00pa30BaHUs HAIPaBIEHO Ha
JOCTH)KEHUE OO0YYaloIMMUCS JIMYHOCTHBIX, METANpEIMETHBIX W TPEIMETHBIX
pE3yNbTaTOB OCBOEHHUS COJEp)KaHUS y4yeOHOTro MpeaMeTa C HCIOIb30BaHHEM
o0opynoBaHus HeHTpa « Touka pocTtay.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMsl JOCTUTAIOTCS B XO0/€ OOy4YeHUS XMMHHM B €IUHCTBE Y4YeOHOU U
BOCMUTATEIBHOMN JIESITEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TNPUHSITHIMU B
oOlIecTBe MpaBWJIaMH M HOPMaMH TOBEACHHS W CIOCOOCTBYIOT MpPOLECCaM
CaMOTMO3HAHUsI, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYarOIINXCS.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJCTBOBaTbCA CHCTEMOM TMO3UTUBHBIX ILIEHHOCTHBIX OPUEHTAUUA W
pacIIMpEeHne OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACJEIUI0, TTOHMMAHUS 3HAYECHUS XUMHUUYECKONM HAayKH B JKHU3HU
COBPEMEHHOT0 00I11eCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON HMH(OpMaIUEi O
MEePEOBbIX JIOCTHXKEHUSIX M OTKPBITUSX MHUPOBOM U OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

MPEACTaBICHUS] O COLMAIBbHBIX HOpPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM AESATEIBbHOCTU MpHU
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]lay, BBIMIOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
U B3aWMOIIOMOIIM B TIPOIIECCE OTOM YyUEOHOW NEATeNTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJEHHWE M TIOCTYNKM CBOUX TOBApUILEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XMMUYECKON peakuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE
OCHOBY JIJIsI TIOHUMAaHUsSI CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPHUPOJBI, B3aMMOCBS3SIX YEJIOBEKa C
MPUPOJHOU CPEIOW, O POJIM XMMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;



NIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIECHHbIE HA MOJYyYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOOuMbIE Ui OOBACHEHHUS HaOJI0JAaEMBbIX MPOIECCOB U SIBICHUM,
[IO3HABaTEJIbHOM, MH(POPMAIMOHHON M YHUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIBHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEPaTypo, JTOCTYIHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHI0O W TO3HAHMIO, JIOO0O03HATENHHOCTb, TOTOBHOCTh H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEN0BATEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHSA OOy4€HHUs B
JIaJbHEHIIEM;

4) popMHUpPOBAHUS KYJIbTYPbI 3710POBbS:

OCO3HAHME IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3[I0pPOBBIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUUA U
HETPUATUE BPEIHBIX NPUBBIYEK (YITOTPEOJIEHUS alIKOIroJisl, HAPKOTUKOB, KYpEeHUs),
HEOOXOAUMOCTH COOJIIOJIEHUS] MpaBWi OE30MACHOCTH HpH OOpallleHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) Tpy10BOT0 BOCTIUTAHUSI:

MHTEPEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudHoro poja,
yBaXEHUE K TPyAy W PE3yJNbTaraM TPYAOBOW IEATEIBHOCTH, B TOM YMCIIE HA
OCHOBE TPUMEHEHHUS TPEAMETHbIX 3HAaHUN 10 XWUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUyAIbHON TPAEKTOPUHU MPOAOHKEHUSI 00pa30BaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMIHOW Mpo(ecCHOHaTbHON AeATETbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHHUIA,
TOTOBHOCTb aJallTUPOBATHCA B MPO(ecCHOHAIBHOM cpeie;

6) IKOJIOrHYEeCKOro BOCIIUTAHUSI:

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIICHHWE K MPHUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, NOHUMAaHUE [IEHHOCTH 3I0POBOIO U
O0e3zonmacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHUE K COOCTBEHHOMY
(¢u3nYeCKOMYy U TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIO/ICHUS
paBUJI 0€30MaCHOTO OBEIEHUS TP pabOTe C BEIIeCTBAMH, a TAKXKE B CUTYaIIHSX,
YIPOKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU U3YYECHUU XUMHH, IS
pelLIEHNs 3aa4, CBSI3aHHBIX C OKPYKAIOWIEH MPUPOJHON CPEIOW, IS MOBBILICHUS
YPOBHSL  DKOJIOTUYECKOW  KYJBTYpbl, OCO3HAHHUA TJI0OAJbHOIO  Xapakrepa
HKOJIOTMYECKUX MPOoOJIeM M MyTed MX pPELIeHUs MOCPEICTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHUKATHUBHOW U COLIUAIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbBI



B cocrtaBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHpOBaHUA MHPOBO33PEHHS OOIEHAYyYHbIE TMOHATUA (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (HaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU
HAay4YHOU KapTHHE MUpPA, U YHUBEPCAIbHbIE YIeOHbIC ACHCTBUSA (TI03HABATEILHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOMU
e TETbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

ba3oBble 1ornyeckue aeicTBu:

YMEHHSI HCMOJIb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUU: PACKPBIBATh CMBICI XUMUUYECKUX TMOHATHM (BBIIACIATH MX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH TMOHATHUSIMHU), UCIOJIH30BAThH
MOHATHS JIJISl O0BSICHEHUS OTJIEIBHBIX ()AaKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMU XUMUYECKUX BEIIECTB M XMUMHYECKUX PEaKIIU,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, ACAYKTUBHBIC, TI0O aHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MpPEIMETHhIE U
MeETaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, UCIIOJIb3yEMbI€ B XUMUH,
MpeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUKM MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ »JJIEMEHTa), XuMuueckas QopMmyna U ypaBHEHHE
XUMHUYECKON PeaKIuu — MpU PElIeHUH yueOHO-TI03HABATEIBHBIX 33/1a4, C YUYETOM
ATUX MOJIENbHBIX MPECTABICHUN BBISBISATh U XapaKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIHM,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBS3U WU
MPOTUBOPEUMS B U3yUaeMbIX IIPOIIECCaX U SBJICHUSIX.

ba3oBble ucciiefoBareibCKkie 1eHCTBUSL:

YMEHHUE HCIIOJB30BaTh IMOCTABJICHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUpPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOPETEHUE ONbITa M0 TUIAHUPOBAHUIO, OPraHU3AlMU W TIPOBEIICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOJaTh 3a XOJIOM IMpoIlecca,
CaMOCTOSITEIIFHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJieNIaHHOM padoTe.

Pa6ora ¢ undgopmanmueii:



yMEHUE BBIOMpATh, aHANM3UPOBATh WM WHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM MPECTABICHUS, MOJIyYaeMyl0 U3 Pa3HbIX UCTOUYHHUKOB
(HayyHO-TIOMYJISIpHAsE ~ JIUTEpaTypa XHUMHUYECKOTO COJEp’KaHUs, CIPaBOYHbIC
nocobusi, pecypcsl NHTepHETa), KpPUTUYECKH OIEHUBATH MPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO NH(OpMaIuio;

yMEHUE TPUMEHSATh Pa3IUYHbIE METOIBI W 3aIPOCHl TIPH TOWUCKE M O0TOOpE
nHOpPMAIIMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMUMBIX ISl BBITTOJTHCHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPEIEeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCMOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTH,
OBJIAJICHUE KYJbTYpPON aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpPAaTh ONTUMAJIBHYIO (POPMY MpPEACTaBIECHUS HHPOPMALIMK U
WJUTIOCTPUPOBATh pPEIIaeMble 3aJlayd  HECIOXHBIMH CXEMaMH, JuarpaMMamH,
npyrumu hopmamu rpaduKi U UX KOMOUHAIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B TIpoliecce Y4eOHOW U
UCCJIeIOBATEIHCKON JEATEIPHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
CpeJlbl.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juamora W (WIM) JIHUCKYCCHUH) TIO
cymecTBy  obOcyxmaemMoil  Tembl, (GOPMYIUPOBaTh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSI  NOPEICTaBIATh  MOJYYEHHBbIE  pPE3yJbTaTbl  MO3HABATEIbHOU
NEATeIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JieJlaTh MPEe3eHTAIUIO
PE3YNIbTATOB BBHITIOJIHEHUS XMUMHYECKOTO HKCIIEPUMEHTa (J1JaOOpaTOPHOTO OIIbITa,
nabopaTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCJIENOBATEIbCKOM  JEATENBHOCTH MPU  PEILICHUHU
BO3ZHUKAIONIUX TPOOJIEM Ha OCHOBE y4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuii (00CyXaeHUsI, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIIHS
COBMECTHBIX JEWUCTBUH, ONpPEACIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN PabOTHI U Apyrue).

PeryasiTuBHbIe YHUBEPCAJIbHbIE yUeOHbIE TelCTBUSI:

YMEHUE CaAMOCTOSITENIbHO ONpENeNsATh LETu AEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh Hanbonee d(PPeKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUM C Y4ETOM
MOJIYYEHHsS] HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,



OIIEHUBATh COOTBETCTBUE MOJIYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh U AHAJM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUMN.

HPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOCHUIO 0053aTENIBHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JdaHHOW ¢enepanbHOM paboyeil mnporpaMMmonu,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOMUMHUCS HAy4YHBbIC 3HAHUS, YMEHHUS M CIIOCOOBI
neucTBull, cnenuduueckue A OpeAMETHOM oOnactu  «XUMHUS», BUJBI
NEATEIBHOCTH [0  [OJYYEHUI0 HOBOIO  3HAaHWS, €ro HHTEPIPETALNH,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX TOHATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(oHOpO/IHAsT U HEOJAHOPOHAs), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 2JIEMEHTa B COCSIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUUHd 3aMEIICHUS, PEAKIUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TeTIIOBOU d(DPeKT peakiumu,
AIpO aToMa, JJICKTPOHHBIN CIIOM aroMa, aroMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBsI3b, MOJIAPHASI U HETMOJISIpHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJIsl BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHITUH H
MPUMEHSITH ITU TIOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS COCTaBlieHUS (opmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENICHb  OKHCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAUHEHUSX,
MPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUM T10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJIGHTHAass W WOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMmbIci Ilepunomnueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJiokeHusi B llepumonnueckoit cucreme,
3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;



e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy I[lepuoamueckoit
CUCTEMBbl XHMMHUYECKHX JJEMEHTOB: pa3inyaTh T[OHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», mansie u
OOJbIIME TEPHUOJbI, COOTHOCUTh OOO3HAYEHUs, KOTOpbIE MMEIOTCS B
tabnmuie «llepuonuyeckas cucrema xumuyeckux osnemeHtoB J[. H.
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOECHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAJipa, 00IIee YUCIO 3IEKTPOHOB
U pacrpeeieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

e KJIACCU(PUIUPOBATH XMMHYECKUE IJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

e XapakTepu30BaTh (ONUCHIBATH) OONIME XUMUYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPKIask ONMMCAHUE PUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e TMPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMHUYECKHUX [MPEBpAILICHUI B
Pa3JIMYHBIX YCIOBUSIX;

e BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYI0O M MOJSIDHYIO MAaccChl
BELIECTB, MAacCCOBYIO JIOJII0 XHUMHYECKOrOo 3JeMEeHTa 10 (opmyIe
COEJIMHEHHSI, MAaCCOBYIO JIOJIO BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

e TMPUMEHSATh OCHOBHBIE OTNEPAIlMU MBICIUTEILHONU JCSATEILHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMaTHU3alluio, KiacCU(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTeCTBEHHO-HAyYHbIE METO/IbI
NO3HAHUA — HAONIOACHUE, W3MEPEHHE, MOJETUPOBAHHE, IKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

e CIIENOBAaTh  MpaBWJIaM  I[IOJIb30BAHUSA  XUMHYECKOW  TIOCYIOM U
Ja00paTOpPHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWJIaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTMBITOB MO TOJYYCHUIO M COOUpaHUIO
ra3zoo0pa3HbIX BeHIECTB (BOJAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEACIEHHOW MAaCCOBOW HOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh W MPOBOJUTH  XUMUYECKUE  OKCIEPUMEHTBHI IO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MMOMOIIBI0 MHIUKATOPOB
(;makmyc, henondTarenH, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:



pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasi CBS3b, TEIJIOBOU 3 deKT
peakiuu, MOJilb, MOJISIpPHBIM ~ 00BEM,  pPacTBOp,  DJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJIEKTPOIUTAYECKAS] AUCCOLHUAIMSA, PEAKIUH HOHHOTO
oOMEHa, KaTaJu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINU,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIECHHME W  BOCCTAHOBIICHHE,
aoTponus, aMmpOTEPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METajuInYecKasi), KpUCTAILIMYEeCKas pemeTka, KOppo3usl METasuioB,
CIUIaBbl, CKOpPOCTb XUMHUYECKOW pEAKLUHU, IMPEAEIbHO JOIMyCTUMAs
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX [MOHATHI U
MPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY ISl COCTaBieHUs (opMmyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMUUYECKUX JJIEMEHTOB B
COCAVMHEHUSAX PpAa3JIMYHOIO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o (dopmysiaM, BUI XUMUYECKON
CBSI3W (KOBaJEHTHAs, WOHHAs, MeETAJUIMYECKas)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMyle, xapakTep Cpeibl B
BOJIHBIX PAaCTBOpPAax HEOPraHWMYECKUX COCAMHEHUU, TUI KPUCTAIIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbichn llepuomnueckoro 3akona J[. WM. MennaeneeBa wu
JIEMOHCTPUPOBATh €r0 TOHUMAHME: ONHUCHIBATH M XapaKTEPU30BaATh
Tabnuunyo Gopmy Ilepuoauyeckoil CUCTEMbI XMMHUYECKHX DJIEMEHTOB:
pasnuyaTh TOHSATHSA «TJaBHasg moArpynma (A-rpynma)y U «moOouyHas
noarpynmna (b-rpynma)», manbie u  OONBITNME TEPHOIBI, COOTHOCHUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCA B NEPUOJUYECKOM Tabiuue, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB W 3apsja sapa, OOIIee YHCIO DJIEKTPOHOB U
pacnpeneiieHue WX 10 DJJIGKTPOHHBIM CJIOAM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB DJIEMEHTOB U UX COCIMHEHHUU B
npeesiax MajiblX MEPHOJIOB M TJIABHBIX MOATPYINI C YYETOM CTPOCHHS UX
aTOMOB;

KJIAaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHThl, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy U COCTaBy Y4YaCTBYIOIIMX B pPeaKlUu



BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO M3MEHEHUIO CTETICHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUUIECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX W CJIOXKHBIX BELIECTB, MOATBEPKAAs OIHCAHUE
npUMEPAMH MOJIEKYJSIPDHBIX U HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITh  YPaBHEHHUS DJICKTPOJUTUYECKON JAMCCOLMALUUA  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, YypaBHEHHMS peakuuid, MOATBEPKAAOININX CYIIECTBOBAHHE
TeHETHUYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
MOCPEJICTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHCca 3THX PeaKlui;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpallcHUA B Pa3IUYHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO  MAaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

coONIOaTh  MpaBWja  MOJB30BAaHUA  XUMHUYECKOW  TOCYAOM M|
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKKe I[paBujia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO H COOMpPAHMIO
ra3oo0pa3HbIX BEIIEeCTB (aAMMHAKa U YTIIEKUCIIOTO Tra3a);

NpPOBOAUTh  PEAaKUUU, MOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEMIECTB: PACMO3HABATh OMBITHBIM MYyTEM XJIOPUA-, OPOMMUI-,
uoaMI-, KapOonart-, (docdar-, cunukar-, cynbdar-, THIPOKCUA-HOHBI,
KaTUOHBI aMMOHMS M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OINEpPAlMM MBICIUTENBHON NEATEIbHOCTA — aHaJU3
W CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATHU3allMi0, BBISBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — JJII M3Y4YCHUS CBOMCTB BEIIECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METO/Abl TO3HAHUS —
HaOMIOICHUE, M3MEpPEHHEe, MOJCIHPOBAHUE, YKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HaumeHoBaHme pa3iesioB u JeKkTpoHHbIE (IU(PPOBHIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMHYECKHE MOHATHSI
XuMHS — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU JIEeATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilondrue o kucinorax bubnnorexa [IOK
2.2 8 1
U COMSIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6nmuoreka [IOK
' OCHOBAHUSAX https://m.edso0.ru/7f41837¢c
OCHOBHBIE KJ1aCCHI 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 3j1eMeHToB J[. . MenaeseeBa. CTpoeHune aToMoB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



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
MenneneeBa. CTpoeHue aroma
XUMHYECKAs CBS3b. BuGiorexa LIOK

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

Hroro o paszerny 15 Etptlri?/l;ln(feedl;i;—.[r?/sf41837c
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

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XUMUYECKHE PEaKIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO1m1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOoB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 brommorexa LIOK
' PYTHHE!. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
2.3 aseMeHTOB VA-Tpynisl. A30T, hochop 1 ux 7 1 bubmmorexa [IOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
24 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 buommorexa LIOK
' Ny PYIHBL pol https:/m.edso0.ru/7f41a636
KPEMHHI ¥ UX COCTUHEHUS
Hroro mo pazneny 25



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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpue croicTEa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme Metayuisl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
41 BemnrectBa u MaTepuaibl B )KU3HU YEI0BEKA 3 Bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE 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 KUIIACC
[IpoBeneHne ypokoB €O 3HAKOM * MPEAYCMOTPEHO C UCIOJIb30BAaHUEM 000pY10BaHUS IIEHTpa « Touka pocTay.

Kosun4yecTBo 9acoB JIeKTPOHHbIE
Ne Jara nudposbie
Tema ypoka Konrpouabnsie | IlpakTuyeckue
n/n Bcero U3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipeamer xumun. Posib XuMUU B )KU3HU 1 bubnnorexa [JOK
yeJjoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
[TonsiTHE 0 METO/IaX MO3HAHUS B XUMHUH 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
*[Ipaktudeckas padora Ne 1 «IIpaBuina
paloThI B 1a00paTOPUU U PUEMBI 1 bubnnorexa [IOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTsie BenecTBa u cmecu. CriocoObl 1 bu6mmotexka I1IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
*[IpakTuueckas padota Ne 2
«Paznenenue cmeceli (Ha mpumepe 1 bubmmorexa [IOK
s N PHUMED https://m.edsoo.ru/ff0d28¢c8
OYHUCTKHU NTOBapEHHOU COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmmorexa [IOK
4 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE AIIEMEHTHI. 3HaK1 1 but6mmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [JOK
[IpocTeie U croKHBIE BELecTBa 1

https://m.edsoo.ru/ff0d2a6¢c



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

bu6mmoteka IIOK

A -
3 TOMHOTMOICIYIIIPHOE YHCHHE https://m.eds00.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECCTB.
10 Xumuyeckas popmyna BaJ'IeH:-II-IOCTB bubmorexa HOK
PMYHE. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMCHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubmmoreka [IOK
OTtHocuTeNnbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas o1 XUMUYECKOTr0 bubnnorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Komnunuectro BemniectBa. Moib. bubnuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYSCKHUE SIBJICHUS. bubnuoreka [IOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky 1 ycinoBUs IPOTEKaHUS bubnuorexa [LIOK
15 .
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHSI MAaCChl BELIECTB. bubmuoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
Brrancnenust KomuvaecTBa, MacChl
17 B TBa 110 YPaBHEHUSM XUMHYECKUX brbsmorexa HOK
etree N O YpaBHe cc https://m.edso0.ru/ff0d5708
peaKIuii
Knaccudukanus XauMAIeCKHX peaKIiui
18 (coe I/IHq;HI/ISIH a3JI0KEHUS e Bubmrorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 SHIUKJIOTIETUCT O6o6yq eHUE U bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3allus 3HaHUI
20 Konrtponsnas padora Nel mo teme bu6nuoreka [IOK

«BemiecTBa 1 XUMUYECKUE PEAKIIUI

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cMmechb razon. Cocras

21 Bo3ayxa. Kucimopog — snemeHT u bubmorexa HOK
A%, oA https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Du3nYeCKre U XUMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubsmorexa HOK
POAA Peaitl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOsI oTyueHust KUCIOPoa B
23 nabopaTopuu fn OMLIHJJIeHII){oI([:TH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoit 3 pext xummaeckon
24 peakuuu, MOHATHE O bubnuorexa [LIOK
TEPMOXMUMHUYECKOM YPaBHEHUH, IK30- 1 https://m.edso0.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKITHSIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I-§I/Ie¢l;03 yra CIIOCOOBI e)ro bubmioreia LIOK
P R, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHHS
*[IpakTuyeckas padora Ne 3 o Teme
26 «[Tony4yenue u cobupanue KHCI0poaa bubmmorexa [IOK
i - p poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
7 Bonopon — sieMeHT U rpocroe bubnnorexa [IOK
BelecTso. Haxoxxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
)8 du3nYecKre 1 XUMUICCKHIE CBOMCTBA bubnuorexa [JOK
Bogopoaa. [IpuMenenue Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
29 IT
OFFITHE O THCTOTAX H COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0OpI moTydeHus BOAOPOIa B bubnmnoreka [IOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
31 *[IpaxkTrueckas padota Ne 4 o Teme bubmuoteka [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[lomy4yenne u codnpanue BOAOPOIa,
M3Y4YCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

MosipHblii 00bEM Ta30B. 3aKOH

bubnnorexa [JOK

32
ABorapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0néMa, KOJIMYECTBA
33 BEIIECTBA ra3a 10 ero U3BECTHOM bubmorexa [IOK
o https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEaKIMK Ha OCHOBE 3aKOHA bubmmorexa [IOK
b . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznuecKre 1 XMMUYECKHUE CBOMCTBA bubmmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwii. [lonsitue 06 bubmmoreka [JOK
36
MHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopurens. HachieHHbIE
37 " HeHaCI)IpeHHBIS acTBopbl. MaccoBast bubmmorexa [IOK
o P P https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
*[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE PaCTBOPOB C bubnnorexa [IOK
OnpeAeIEHHON MAaCCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponbHas padora Ne2 mo teme bu6mmoreka [IOK
«Kucnopoa. Bonmopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIacCupuKaIms, bubnuoteka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
but6mmoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX

OKCHIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHHUS: COCTaB, KJIaCCH(PUKAIHS, bub6mmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenne u XUMHUYECKUE CBONCTBA bubmmoreka [IOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHue nu XuMU4ECKHE CBOWCTBA bu6mmoteka LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocoi(ibll) OJI )GHI/IH XI/IMI/IIICY(I:)KI/IG bubmorexa LOK
. v ’ https://m.edso0.ru/00ad9474
CBOMCTBA
*[IpakTrueckas padbota Ne 6. Pemienue
47 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edso0.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnyeckas cBs3b MEXAY KilacCaMu bubnnorexa [IOK
HEOPraHWYECKUX COCAVMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmotexa I1IOK
49 O0001IeHMEe U cCUCTEMaTH3aIMs 3HAHUH
m 1 https://m.edsoo.ru/00ad9ch?2
KontpoasHas padora Ne3 mo teMe
50 "OCHEBHLIG anccm HEOPraHUYECKUX buGnnorexa [IOK
“n P https://m.edsoo.ru/00ad9ela
COeqUHEHUI
[TepBbIe MOMBITKY KIIACCHPUKAITAN
51 XUMHYECKHX di1IeMeHTOB. [loHsTue o bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
IPYyNIax CXOAHBIX AJIEMEHTOB
Ilepnomnueckuii 3aK0H U
p but6mmoreka [JOK
52 [lepuoanueckas cucreMa XUMHUECKUX

anemenToB 1. . MenaeneeBa

https://m.edsoo.ru/00ada52c
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bu6mmoteka IIOK

>3 Heprozpt, rpymmIet, HOATPYMIE! https://m.edsoo.ru/00ada52¢c
54 Crpoenue aromoB. CocTaB aTOMHBIX bubnnoreka [IOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
55 aToMOB 3JieMeHTOB [lepuoanueckoi bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 TOJIOKCHHIO B bubmuoreka [JOK
[Tepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BUTHS HayKu U npakTuku. /. 1. bubnnoreka [IOK
MeHeneeB — y4€HBbIN, Ie1aror u https://m.edsoo.ru/00ada96e
rpaxIaHUH
58 DNEeKTPOOTPUIIATETLHOCTH AaTOMOB bubmuoreka [JOK
XAMUYECKHUX IIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmotexa I1IOK
59 Hormast xuiriecias Cessb https://m.edsoo.ru/00adac34
60 KoBasienTHast monisipHas XuMuueckas bubnnorexa [IOK
CBsI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HEnoIsIpHAs XUMHYECKast bubnmnoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nmnorexka [IOK
62 CTenen okucieHis https://m.edsoo.ru/00adae28
63 OKHUCIHTETHO-BOCCTAaHOBUTEIHHBIC bubnuorexa [JOK
peakimmn https://m.edsoo.ru/00adb076
64 OKucauTeNn U BOCCTAHOBUTEIN bubmuorexa [JOK
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65 Kontponsnas padora Ne4 o teme 1 bubnnorexa [IOK
«Ctpoenue aroma. XUMUYECKask CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60611eHNE 1 1 bubmmoreka [IOK
cucTeMaTu3auuvs 3HaHUN https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHe 1 1 bubnnorexa [IOK
CUCTEeMaTHU3alus 3HAaHUU https://m.edsoo.ru/00ad9ch2
68 PezepHblil ypok. O60011eH1E U 1 bu6mmoteka [LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC
IIpoBeneHue ypokoB €O 3HAKOM * IIPEIYCMOTPEHO € UCIOJIb30BaHUEM 000pYAOBaHUs LIEHTpaA « Touka pocTay.

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
Ne Hara uudpoBbIie
Tema ypoka Kontpoabsnsie | IlpakTndeckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
[Iepnonnueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuoreka LIOK
XUMHYECKHUX 3J1IeMeHTOB /], 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKUX IJIEMEHTOB 1 bubamorexa HOK

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

3 Knaccudukanms u HomeHkiIaTypa 1 bubnmnoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

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

5 «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX pa3JIeNIoB Kypca 8 kiaccay

5 Krnaccudukanus xumMuaeckux 1 bu6mmoreka LIOK
peaKuuii Mo pa3IMYHbIM NMPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 €aKuu HOH}II’)[I/IC 0 TOMOTE€HHBIX U 1 bubmorexa HOK
peaKItn. https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIUAX

3 [ToHsITHE O XUMHUYECKOM PABHOBECHH. 1 bubnnoreka [HOK

@DaxTophl, BIUSIOUINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMUYECKOH PEaKIMU U ITOJI0KEHUE
XMMHMYECKOTIO PAaBHOBECUS

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIC

Bu6mmoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nucconuanuu. CHUILHBIE U cl1a0bIe Bubmiorexa LOK
) https://m.edso00.ru/00adcd68
AJIEKTPOJIUTHI
11 Monuble ypaBHEHUS PEAKIIUN bubmmorexa HOK
yp peakil https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUI B CBETE IPEICTaBICHUN bubmmorexa [OK
pvﬂ https://m.edsoo.ru/00add5d8
00 DJIEKTPOJUTHYCCKOMN JTUCCOIMAIINN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 bubmmorexa [OK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOIIUAUN
14 Tloustue o rmaponuse couneu bubmorexa [JOK
s https://m.edsoo.ru/00add9d4
15 O06o001IeHre ¥ cCUCTeMaTH3aIHS bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
*[IpakTrueckas padota Ne 1.
16 «Penienue sKCriepuMeHTaAIbHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy»
KonrtponbHast padora Ne2 mo teme
17 «IINEKTPOIUTHYECKAS JUCCOINAITIS bubmorexa LOK
p a1 THATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO01ast XapakKTEPUCTUKA TAIOTEHOB.
B P P . bubmuorexa [JOK
18 XWMHYECKUE CBOMCTBA HA TIPUMEPE

XJopa

https://m.edsoo.ru/00addfe2
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Xnopooaopon. ConsiHas KUCIOTA,

bu6mmoreka [IOK

19 XAMHUYECKHE CBOMCTBA, MOJyUYEHHE,
i https://m.edsoo.ru/00ade104
MIpUMEHEHHE
*[IpakTrueckas padota Ne 2 o teme
20 «[TomydeHue CoNMTHON KHCIIOTHI bubmmorexa [TOK
yi . N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruncnenus no ypaBHEHUAM
21 XUMHUYECKHUX PEaKlni, eCIIM OJIUH U3 Bubmmorexa LIOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO01mas xapaKTepUCTHKA YIIEMEHTOB bu6nuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIUU CEPHI.
23 Haxoxnenue cepbl 1 €€ coeIMHEeHUI bu6mmoteka [IOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBomopo1, CTpOEHHUE, bubnunoreka [IOK
(bu3nyecKre 1 XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHas KHCIIOTA,
25 (bu3nyecKre 1 XUMHUYECKHE CBOMCTBA Buomorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHHE
XUMHUYECKUE PEaAKIINH, JIKAIIHE B
OCHOBE TTPOMBIIIUICHHOTO CIIoco0a
%6 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [HOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpebl COCTUHEHUSIMU
Cephl
97 Brruucnenue MmaccoBo 10J1M BBIXOJ1a bu6mmorexa [IOK

MIPOJYKTa peaKuu

https://m.edsoo.ru/00adec8a
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OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynsl. A30T, paclipoCTpaHEHUE

Bu6muoreka [JOK

28
B IIpUpoze, Gpu3nvecKue u https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOKCTBA
AmMHEaK, ero Gu3nvecKue u
29 XUMUYECKHUE CBOMCTBA, OJIYYCHUE U bubmorexa [OK
> TOIYR https://m.edsoo.ru/00adf004
MIPUMCHEHHE
*[IpakTuueckas pabota Ne 3 o teme
30 «[lony4yeHre aMmMHuaKka, H3y4eHHE €ro bubmmorexa LOK
T > 1Y https:/m.eds00.ru/00adf180
CBOWCTB
31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bu6nunoreka [IOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aMMOHHS B Ka4€CTBE MUHEPATHHBIX
32 oOpenuii. XuMu4eckoe bubmmorexa LOK
yAobP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTMHEHUSMU a30Ta
®docdop. Oxcun pochopa (V) u
33 (pocg)o pHaH KHfﬂfTa q()l)linflezxne U brbmmorexa [OK
P . https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue pocdaros B
34 Ka4yecTBE MUHEPAJIbHBIX YI0OPEHUH. bubnnorexa [HOK
3arpsi3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHHE B
35 npu I(D) e (I£)I/I3I/II;){CCKII)/IC U XUMHUYECKUE bubmorexa HOK
P P A https://m.edso0.ru/00adfd9c
CBOMCTBA
bubnmoreka [IOK
36 Oxcunpl yriepoja, ux Gpusnyeckue u H

https://m.edsoo.ru/00adfebe
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XUMHYECKUE CBONCTBA.
DKOJIOTHYECKHE ITPOBIIEMBI,
cBsi3aHHbIE ¢ OKcHIoM yriepoza (1V)

37 VYronpHasg KUCIIOTa U €€ COIN bubmmorera [IOK
https://m.edso0.ru/00ae006¢c
*[IpakTrueckas padora Ne 4 o reme

38 "[lonyueHune yriaekuciioro rasa. bubnuoreka [IOK
KadecTBenHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKHX BEIEeCTBAaX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpemHunii u ero coeiMHEHUS bubnnorexa LIOK
https://m.edso0.ru/00ae080a
*[IpakTraeckas padota Ne 5.

41 Pelrenne sxkcniepuMeHTaNIbHBIX 3a1a4 bubnuoreka [IOK
o Teme «BakHelue HeMeTaulbl U https://m.edso00.ru/00ae0bf2
UX COCAMHEHUS
KonTponbHas padora Ne3 o teme

42 «Baxcieﬁmﬂe erMeTaJIJILI U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO01as xapaKTepuCTUKa XUMHUIECKHIX
3JIEMEHTOB — METAJIJIOB.

43 Merannuueckasi CBSI3b U bu6mmoreka [IOK
METaJINYECKas KpUCTAIIIINYeCcKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB

44 XUMHYECKHE CBOMCTBA METAJIIOB., Bbubnmuoreka [JOK

DNEKTPOXUMHUYECKUN Psilt

https://m.edso0.ru/00ae1156
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Hal'[pf[}KeHI/Iﬁ MCTaJlJIOB

OO6u1re cnocoObl MOTyYSHHS
MetaiutoB. CriiaBbl. Berauciienus mo

45 aBHEHUSIM XUMHYECKUX PEaKIi bubnmorexa [JOK
P PeaKIH, https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB bubmmorexa [IOK
PP https://m.edso0.ru/00ae1278
bubmuorexa [JOK
47
[lenoumbie Merauis! https://m.edsoo.ru/00ae14b2
48 OKcCHUIbI U TUAPOKCHUIBI HATPHUS U bu6mmorteka [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [I{esrouHO3EMENBHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edso0.ru/00ae15e8
50 Baxueiinme coeTMHEHNS KBNS Bubmorexa HOK
a H https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U CUCTEMATHU3AIINSA
3HAaHUU
59 JKEcTKOoCTh BOABI U CITOCOOEI €& bu6nmmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
*[IpakTrueckas padora Ne 6 o reme
53 ")KI;CTKOCTB BO I121 U METOJIbI €€ bubmorexa LOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHCHUS
Bbu6nmuoreka [IOK
54 Ax 7
FOMIHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOWCTBA OKCHJIA U bu6mmoreka LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK
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Oxcupl, THAPOKCHIBI U COJIH JKEe3a

bu6mmoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606nvleHI/Ie U CUCTEMATU3ALHA
3HAHUU
*[IpakTudeckas padorta Ne 7.
59 Pemenue sxcriepuMeHTaIbHbBIX 3a1a4 bu6nunoreka [IOK
1o TeMe «BaxxHenmune MeTauibl U uX https://m.edsoo.ru/00ae3de8
COEMHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX peaKlui, eCIU OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnuoreka LIOK
COJICPKUT NIpUMecH. Boruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJa MPOAYKTa
peaxiuu
61 O06o0011eHNe U cucTeMaTH3aIHs
3HaHUN
KontponbHas pabora Ne4 o teme
62 «BaxHeimme MeTauibl U uX
COEMHEHUS
63 BemectBa n Mmatepuaisi B Bbu6nmuoreka [IOK
MOBCEIHEBHOM KU3HU YeJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHNE bubnnorexa [HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B periennn bu6mmoreka LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PezepHblil ypok. O6001eHE 1 bubnumoreka [IOK

cucTeMaTH3alys 3HaHU!

https://m.edsoo.ru/00ae0dOa



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PezepHblil ypok. O6001meHe 1 1 bub6nmoreka LIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o011eHNE 1 1 bubnmoreka [IOK
cUCTEMaTHU3alus 3HAHUI https://m.edso0.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB IIO 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Xumus, 8 knace/ Epemun B.B., Ky3emenko H.E., JIpo3aoB A. A. u apyrue; noj
penaknueii Jlyanna B.B., AkunonepHoe o6mectBo «3maTeascTBo
«IIpocsemienne»

Xumus, 9 knace/ Epemun B.B., Ky3emenko H.E., JIpo3aoB A. A. u apyrue; mnoj
penakmueit Jlynuna B.B., AkimonepHoe o611ectBo «31aTenbeTBo
«IIpocsemenue»

Xuwmwust, 8-9 kimacc. Pabouas rerpanas/ Epemun B.B., Ky3smenko H.E., /Ipo3nos
A. A. u npyrue; noxa penakuueii Jlynuna B.B., AkunonepHoe 06111ecTBoO

«3narensctBO «IIpocBemienuney

METOANYECKUE MATEPHUAJIBI IJISA YAUTEJIA

Aptémor A.B., C.C.[lepsiouna. IlIkonpHbIe onumnuaabl. Xumus. 8-11 kimaccer / -
2-e u3n. —M..: Aiipuc-tipecc, 2009. -240 c.

ITon penakuuert B.H.{oponbpkuna . Xumus: COOPHUK OJUMITHATHBIX 3a1a4.

HIkoabHBIN U MyHULIMITATBHBINA 3TAMbI | y4€OHO-METOANYECKOE Tocodue . —

Pocros v/]1 : Jlernon, 2009. — 253c¢.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://www.chemnet.ru INazeta « Xumus» u caiitT 111 yautens «51 uay Ha ypok

XUMUN»


http://www.chemnet.ru/

http://him.1september.ru Enunas xomiekmus L{OP: I[TpenMerHas KoJuteKIus
«XUMHU»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
sKcnepuMeHThl: Xxumus. Kosuteknus Poccuiickoro o01ieo0pa3oBaTebHOTO
nopTrasia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Beepoccuiickast omummnuaia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckasi XUMUsL: 3JICKTPOHHBIA yUeOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: 3JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJDISIK: XUMUS
http://www.chemistry.ru luctaniinoHHast OJMMIIHA/1A 1T0 XUMHH:

TEJIEKOMMYHHUKALIMOHHBIN 00pa30BaTeIbHbIN MPOEKT


http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/




