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HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHOM MPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHMs, TIPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QeaepanbHON pabouelt MpPOrpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIIMHU MPENoAaBaHusl y4eOHOIro npeaMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma 1Mo XMMUM JA€T TPEACTABICHUE O IENsIX, OOIIel cTpareruu
oOydeHHsi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMU Y4E€OHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeaycMaTpUBAET paclpeie]ieHde €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHUE IO
pazienaM M TE€MaM MPOrpamMMbl MO XUMHUH, OMNPEAENSAECT KOJIUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YYEHHS XHUMHUU C YYETOM  MEXKIPEAMETHBIX W
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIET0 00Opa3oBaHMs, a TakkKe TPeOOBaHHM K
pe3yibTataMm 00y4YeHHs] XUMUU Ha YPOBHE 11€JIEH U3YUYEHUsI TpeAMEeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYYalollerocs 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, IHEPTETHUUYECKOMH,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydeHne XuMuu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dbopMupOBaHUS KYJIbTYPhI IUYHOCTH, €€ 00ITIel 1 (PYHKITMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJIECHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIBHOW  y4yeOHOM  JACSTENBHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHHM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CrIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBiieHUs B OOY4YEHHHM XUMHH OOECNEYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEIaroruyecKu
a/IaITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMHUH Ha OMPEACICHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XUMHHU, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coiep>kKaHus MPOTPaMMbI MO XUMHH CHOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 Mojxojia K e¢ uzyueHuro. ColeprkaHue CKJIAJbIBACTCS W3 CHUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUN O XUMHUUECKOM
peakiuu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO0 MPHUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XHUMHUH;

— YYEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

— TpeNCTaBICHUNW 00 DIEKTPOJUTUYECKON AUCCOLMAlUA BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHUS PACCMATPUBAIOTCI Ha OCHOBE JMIIUPUUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATEIHLHO OT OJHOTO
YPOBHS K JPYyromMy, BBINONHIS (GYHKIMKA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJYy4CHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU  CHOCOOCTBYET  (HhOPMHUPOBAHHIO
MPEJICTABICHUSI 0 XUMHUYECKOW COCTABJISIIOLIEN HayYHOW KapTHUHBI MUPA B JIOTUKE
€¢ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAy4YHOMY 3HAaHHIO U
MEeTOJaM TMO3HaHUsI B Hayke. M3ydeHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKaOIUH MUpPY,
«buonorus. 57 knaccel» u «PusnKa. 7/ KIacc.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHUA OCHOB
XUMUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEIbBHOCTH 4YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUMX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKUX IMOJIOKEHUH,
JOCTYMHBIX OOOOIIEHUH MUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HayYHbIM METOJaM T[O3HAHUS TPU HW3YYCHHUU BEILECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUHU MMO3HABATEIbHBIX 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
3Ha4Y€HHE MPUOOPENH TaKUE 1NN, KaK:

— (opmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOYy4YEHUsT HA  CUCTEMaTHYECKOE MPHOOIICHHE
oOydJaronmxcsi K CaMOCTOATENbHON I103HABATENbHON NIE€ATEIbHOCTH, HAyYHBIM
METOJIlaM TMO3HaHUs, (POPMHUPYIOIMIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreueHne yclIoBUi, CIIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOITIMUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAaMOIO3HAHMS, KIHOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOMIMX YHUBEPCAIbHOE 3HAUCHHUE IS
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (¢opmupoBanue o0meld (QyHKIMOHAIBHOM M  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSCHATP U OLEHUBATH SIBJICHUSA
OKpY>KaIOIlIET0 MHpA, WUCIOJIb3Yys 3HAHMS U OMbIT, MOJIYYEHHbIE MPU H3YUEHUU
XUMHH, TPUMEHATh WX TPU PEUICHHH MpoOJeM B MOBCEAHEBHOW >KU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue 'y oOyyarolmuxcs TIyMaHUCTHYECKMX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH HKOJIOTMUECKU
eJIeCO00Pa3HOro0 TOBENEHUST B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO M
CaMOBOCIHMTAaHUI0 Ha OCHOBE YCBOEGHHMS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY NpO(UiIs U HANpaBJIEHHOCTU JajbHEHIero
oOydeHusl.

OOmiee 4YUCIO YacoB, OTBEACHHBIX Ui H3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HayK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHoOe COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHMS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHOocUTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 101 XUMHUYECKOTO 3JI€MEHTA B
COCJIMHEHUH.

KomnuectBo BemiectBa. Moiib. MossipHast macca. B3auMOoCBsI3b KOJIMYECTBA,
Macchl M 4YuCla CTPYKTYpHBIX €IWHUI BewiecTBa. Pacuersl mo dopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYeCcKUe U XMMHUYECKUE SBJICHUS. XUMHUUECKash peakuus U €€ MPU3HaAKHU.
3aKOH COXpaHEHMsI MacChl BEIECTB. XMMUUeckue ypaBHeHusa. Knaccuduxanms
XUMUYECKUX PEAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npueMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUCHUE U OINKCAHUE
¢u3nueckux CBOWCTB 00pas3llOB HEOPraHMYECKUX BEIIECTB, HAOII0/IeHNE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTON) SIBJICHUMN, HAOII0/IeHUE U
OMKCAaHUE TPHU3HAKOB MPOTEKAHMUS XUMHUYECKUX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUIAPOKCH]IA
menu (IT) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
U3YYEHHE CIOCOOOB pa3leeHus] CMecel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, JUCTHWLIAIMSA, XpoMaTorpadusi, MpoBeJeHNUE OYUCTKH TTOBAPEHHON
colv, HaOJIOJEHWE W  ONHUCAHWE  PEe3yJbTATOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHUEe MOJENed MOJEKYI
(IIapocTepKHEBBIX).

Ba:kHeiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT U MpocToe
BemiecTBo. HaxoxneHwe kuciaopojna B mpupone, (pusmueckue M XUMHUECKHE
cBoiictBa (peakmuu ropenus). Oxcupawl. [Ipumenenme kucmopoma. CrocoOsl



MOJYYEHHS] KHUCJIOpOJa B JladopaTopud H NOpoMbllieHHOCTUH. Kpyrosopot
Kuciopoza B mpupojae. O30H — aJuIOTpoInHast MOAU(PUKALIMS KUCIOPOIaA.

TennoBoit 3¢(deKT XUMHUECKON peaklnHh, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- U SHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojdb M METaH. 3arps3HEHUE
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nsmemeHT M mpocTtoe BemlecTBo. HaxoxkneHwe Boaopoja B
npupoae, (U3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

Mousipabiii - 00beM  ra3oB. Pacu€Tel N0 XHMMHYECKHMM ypPaBHEHUSIM.

dusnyeckne cBoMcTBa BOoAbl. Boma kak pactBoputenb.  PacTBOpBIL.
HacelllleHHBIE M HEHACBIIIEHHBIE pPAacTBOpPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 70J1s1 BELIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupoJie ¥ B KU3HU uyelioBeka. KpyroBopoT BoJibl B IPUPO/IE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmdeckux coemaunenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HecoseoOpasyrome. Homenknatypa okcugoB. Dusumyeckue U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIEIOYH U HEPACTBOPUMBIC
ocHoBaHusA. HomeHknarypa ocHoBaHuil. DPHU3NUECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa comneil. @U3HUECKUEe U XMMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eHeTHyeckas CBA3b MEXKIY KJlacCaMy HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEICIICHUE COJIEPkKaHUs KUCIOpOJa B BO3yXE, MOJyUCHUE,
coOupaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB KHUCIOpoAa, HaOIOIEHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus TopeHus (Mo)kapa), O3HAKOMJICHHE C OOpa3llaMH OKCHUIOB H
OMHCAaHUE WX CBOWCTB, TMOJy4YeHHE, COOMpaHWe, pACIO3HABAHUE W U3y4YCHUE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C  OMPEAECICHHOMN
MAacCOBOM J10Jield paCTBOPEHHOTO BEIIECTBA, B3aAUMOJCHCTBUE BOJAbI C METAILIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



MCCeOBaHNEe OO0pa3lloB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOpPAxX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMH, pPEaKUWid HEeUTpalv3alud, MOJIYYEHHE HEPaCTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIBHBIX 33/a4 10 TeMme «BaxkHenmme Kiaacchl HEOPraHMYECKUX
COCIMHEHUI.

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

[lepBble TOMBITKK KiIaCCU(PUKALMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTne o
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE W IIEIIOYHO3EMENIbHBIC METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIE 00pa3ytoT aM(OTepHbIE OKCUIBI
Y TUJIPOKCHUJIBI.

[lepnognueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KoporkonepuonHas W JJMHHONEpUOAHAs  (HOPMBI
ITepunoanueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuonasr
u rpynnbel. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IEpuoja U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHUe
ANIEKTPOHHBIX ~ 00O0JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxenuro B [lepuoanueckon cucreme /. . Menneneena.

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

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoi cuCTeMbl XUMUYECKHUX
AJIEMEHTOB [Jis pa3BUTUs Hayku WU npaktuku. J[. M. MenneneeB — yd€HbI U
rpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAs) CBA3b.
DIEKTPOOTPUIATETBHOCTh XUMUYECKHUX AI€MEHTOB. lOHHAs CBSA3b.

Crenenbp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpoueccel okucaeHus: 1 BOCCTaHOBJICHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBHE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IWIEJIOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKLIMI
(ropenue, peakiMu paszioKeHUs], COSTUHEHU).

Mescnpeomemmnuwie ceasu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYIIECTBJISIETCS 4epe3 HCIMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEeHHO-HAYYHbIE MOHSATUSA: HAy4HbINH (akT, TMIOTE3a, TEOpus,
3aKOH, AaHaJM3, CHUHTE3, KJIacCuPUKalus, T[EepUOAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIIbI, PAJAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEMIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ra3, (U3WYECKUe BEIUUYHUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3B€3/bl, COTHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpPANbl, TOPHBIE MOPOIbI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKas peakuus

[lepnogmueckuit 3akoH. [leproguyeckas cucremMa XMMUYECKUX JIEMEHTOB /.
N. Menneneea. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KalbllUsi U HUX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUIbI XMMHYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PELICTKH U
BHJla XUMHYECKOU CBS3H.

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

Knaccudukanmsa XuMUYECKUX peaklyid Mo pa3InyHbIM IpHU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pEakUUU BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, Mo
M3MEHEHHUIO CTETEeHEW OKHCIIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE 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.

OKUCANTEN HO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  OBJICKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLUU. CocTaBieHue  ypaBHEHHMIA



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3EKTPOIUTHYECKON TUCCOUUALUHU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonbl, aHMoHbl. MeXaHW3M JUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XUMUYecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMeEHa. Y ClIoBUS MPOTEKAaHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIlCHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBaHMI W COJEHd B CBET€ MNPEICTAaBICHUA OO0 3IEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX
BEIIIECTB — METAJUIOB M HeMeTayioB (rpadura M aiMasa), CI0KHBIX BEIIECTB
(xJopuga HaTpuUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakUuuu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIIPOBOJHOCTU
pacTBOpPOB BEWIECTB, IPOLECCAa JUCCOLMAIMU KHCIOT, INEJIOYed U COoJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MAaTEpPUANOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWs  peakluuii HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHMCIIMTEIBHO-BOCCTAHOBUTENBHBIX — PEeaKUUid
(ropeHue, peakuu pas3iIokKEHUs, COCINHEHHUs), PACIIO3HABAHUE HEOPTaHMYECKHUX
BEUIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHbI, pEIIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3NYECKUue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKME CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBHE € METallaMH, HEMEeTajulaMH, UIeao4YamMu). XJIOpOBOAOPO/I.
ConsHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJyYeHUE, NMPUMEHEHHUeE. JlencTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeloBeKa. BakHelmume XJIOpHuIbl M HX
HAaxO0K/JEHUE B IPUPOJIE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (uU3NUECKHe CBOWCTBA
IPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOJIU(DHUKAIIMN KUCTIOPOa
U cepbl. XuMUyeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qu3nUecKue H XHMHYECKHE CBOMcTBa (0oOmIMe Kak
NpeNCTaBUTEN Kjacca KHUCIOT U crneruduyeckue). XUMHUYECKUE PEaKIHH,
JeXallie B OCHOBE IMPOMBIIIJIEHHOTO Croco0a MOJyYeHUs] CEPHOU KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEPHOM KUCIOThI, KAUECTBEHHAS pEaKLMs Ha



cynabdar-uoH. HaxoxzaeHue ceppl M €€ COEIMHEHUH B MpUpoJe. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHUS. A30T, paclpocTpaHEHUE B MPUPOJIE,
¢usnyeckue U XxuMudeckue cBoicTBa. KpyroBopot azora B npupojae. AMMUaK, ero
¢usnyeckue U XMMHUECKUE CBOMCTBA, MONyuyeHue U npuMenenre. Coiam aMMOHuS,
X GU3MYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €¢ MOJIydeHHe, (PU3NYECKue U XUMHUYECKUE
cBOMcTBa (00OIIME KakK TPEACTaBUTENs Kiacca KHCIOT M cheuuduyeckue).
Hcnonbs3oBaHne HUTPATOB M COJEH aMMOHHA B KayeCTBE MHUHEPAIbHBIX
yaoOpeHnil. XuMUYEeCKOe 3arpsi3HCHUE OKPYKAIOIIECH Cpeibl COeAUHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOUYBBI U BOAOEMOB). Docdop,
ajutoTpornHeie Momudukanuu gocdopa, Guznyueckre W XUMHUYECKHUE CBOWMCTBA.
Oxcun pochopa (V) u pochopras kuciiora, GU3NIECKHEe U XUMHUCSCKHE CBONCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJUIOTPOINHbIE
MOAU(UKALIUKA, PACHPOCTPAaHEHUE B TPHUPOAE, (PUINYECKHUE U XUMUYECKUE
cBoiicTtBa. AncopOuusa. KpyroBopot yriepoaa B npupone. OKCubl yriiepoaa, 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 KUCI0Ta U €€ CONMM, UX (PU3HYECKUEe U XUMHUYECKUE CBOMCTRA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, TaHOJ, MJIMIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HWCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MTPHUPOJHBIA Ta3, HEPTH),
MPOYKThI WX mepepaboTku (O€H3WH), WX POJib B OBITY W MPOMBINIJICHHOCTH.
[TonsiTHe 0 OMONOTMYECKN BaXKHBIX BEILIECTBAX: KUPaAX, OJKaX, YIJIeBOAaX — U UX
poJii B OKM3HM UeloBeKa. MarepuallbHOE€ €IMHCTBO OpPraHMYECKUX W
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npuMmenenue. CoenuHeHUs KpeMHUs B mnpupoge. OOmme mnpeactaBieHus 00
okcune kpemuus (IV) u kpemuHueBoil kucinore. CHUIMKATBI, UX HUCIOJIb30BAHHUE B
OBITY, B IPOMBIIICHHOCTH. BakHeillme cTpouTenbHble MaTepUalbl: KepaMuKa,



CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3o0B HEOPTaHMUECKUX BELIECTB, CBOMCTB COJSHOW KHUCIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3laMd XJOpUIOB (TAJIOT€HHUZIOB), O3HAKOMIIEHHUE C
oOpaslaMi  cepbl M €¢  COCINUHEHHSIMU  (BO3MOXKHO  HCIIOJb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIOTBHI, H3YYEHHE XHUMHYECKHUX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KaUeCTBEHHOW peaKIMu Ha CyJbdat-
MOH U HaOJIOJEHHE IMpHU3HAKA €¢ NPOTEKaHUs, O3HAKOMIIEHHE C (PU3MUECKUMHU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U QOCPOPHBIX yAOOPEHHI, MOTyYEHHE,
coOMpaHue, pacrno3HaBaHME U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocaT-uOH U HW3yYEHHE NMPU3HAKOB
UX MPOTEKAHHUS, B3aNMOJECHCTBUE KOHLIIECHTPUPOBAHHON a30THON KHMCIJIOTBI C MEJIBIO
(BO3MOXKHO HCIIOJIB30BaHNE BHJICOMATEPHUAIIOB), U3Y4YCHUE MozeIen
KpUCTAJUIMYECKUX PEIICTOK anMmasa, rpadura, (QysmiepeHa, O3HaAKOMJIIEHHE C
MPOIECCOM  acOpOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peakUuil Ha KapOOHAT U
CWJIMKAaT-UOHbl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEHIEHUE 3KCIEPUMEHTAIbHbIX
3a/1a4 1o TeMe «BaxkHelue HeMeTalIbl U X COeTUHEHUS.

MeTtasiibl 4 HX COeIUHEHUSA

OO01ast XxapaKTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuomnueckor cucreme xumuuyeckux siemeHtoB [, .
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtainudeckas CBA3b U
METaJUIMYecKasi  KpUCTaJUIMYecKash  pelieTKa.  DJIEKTPOXMMHYECKHH  psif
HanpspKeHU MeTaiioB. @U3nyeckrue U XMMUYECKHE CBOMCTBa MeTaiioB. O01ue
CHoCOObl TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3MM METajuiOB, OCHOBHBIE
CHOCOObI 3almuUThl WX OT Koppo3uu. CriaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenounble MeTaIbl: MojoxkeHue B Ilepuonnyeckoit cucteMe XUMHUYECKHX
anementoB JI. . MenneneeBa, CTpOEHHE HX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HATpus U Kanus). OKCUabl U



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

[[lenoyno3emenbpHblE METAJUIbl MAarHMid M KalbLMH: IIOJIOXKEHHE B
Ilepnognueckont cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHUE B npupoae. uznyeckue 1 XuMUYECKUE CBOMCTBA MATHHUS
U Kanpuusa. Baxseiiiive coeauHeHUs Kalblusg (OKCHUI, TUIPOKCHUM, COJH).
JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHHUS.

AmoMuHUN: TTosioxkeHue B [lepuogudyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOXKICHHE B mpupone. Pusnveckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpPHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aToma, HaxXOXKICHHE B mpupone. PuznuecKkue Hu
XHUMHYCCKHE CBOMCTBA jxejie3a. OKCHIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBAMHU, U3YYCHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbLIUSI W HATpus C BOJOM (BO3MOXKHO HCHOJBb30BAHUE BUIACOMATEPUAIIOB),
WCCJIEZIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOJE
(BOBMOXKHO  WCIOJIb30BAaHHE  BHUJCOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajablvs, aTIOMUHUS, [IMHKA, JKelie3a
(IT) u xxeneza (I1), menu (I1), HaOMtOEHUE M OMMCAHKE TTPOIIECCOB OKPAIIMBAHUS
JJaMEHH MOHAaMU HATpUs, Kalus U Kaiablusad (BO3MOXKHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHHE IKCIIEPUMEHTAIBHBIX 3aj1a4 1Mo TeMe «BakHeilime
METAJLIBI U KX COSTUHECHUS.

XuMud ¥ OKpYysKaluas cpena

BemectBa m Marepuanbl B IMOBCEIHEBHOW >KM3HU 4YeJIOBEKa. bezomacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleld cpenbl (mpeaesibHas AOmycThMast
KOHIIeHTpanus BemiecTs, aaiee — [1/IK). Posb xuMun B pelieHr 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

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

Mescnpeomemmnuwie cea3u



Peanuzamnus MeXnpeaMeTHBIX CBsI3€d NMpU WM3YYeHHH XUMHH B 9 Kiacce
OCYIIECTBJISIETCS 4epe3 HCIMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHITHUH, SIBJSIONIUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiIacCU(pUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEpPEHHE, MOJEIb, SBICHUE, MMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

®duzuka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU],
U30TOMbI, PATUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKHM 3apsill, MPOBOJHUKH,
MOJTYNPOBOJHUKHU, JUAJEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITUIECKAsT
pemIeTKa, CIUIaBbl, (PU3MYECKHE BEIMYMHBI, AMHUIIBI U3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3B€3/bl, COJIHIIE.

buonorust: ¢ortocunrtes, npixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAJIbHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

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



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIETrO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHS XMMHHU B €IWHCTBE Y4eOHOU u
BOCIIUTATEIbHON ACATEIBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMH POCCHUUCKUMU
COLIMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMM LICHHOCTSMM, IPUHATBHIMU B
oOllecTBe MpaBUJIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IMO3UTHUBHBIX [IEHHOCTHBIX OpPHEHTALMA U
pacUIMpEeHHE ONBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOT'O OTHOLIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY
M Hay4HOMY HAcCJEJHMI0, NOHHUMaHUS 3HAYEHHUS XWMHUYECKOW HAYKH B KU3HU
COBPEMEHHOro OOIIeCTBa, CIOCOOHOCTH BJIAJETh JTOCTOBEPHOW HH(pOpManuei o
NEPENOBBIX JOCTHKEHHMSAX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIECHUN B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATEeIbCKOM, TBOPYECKOM W JOpPYrUX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH MpU
BBINIOJIHEHUN Y4€OHBIX, MO3HABAaTEIbHBIX 3a/1ad, BBIINOJHEHUH XWMHUYECKHX
HKCIIEPUMEHTOB, CO3aHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
M B3aUMOIIOMOILIM B IMpPOLIECCE O3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOC TMIOBEJIEHWE M TMOCTYNKH CBOMX TOBapHUIIEH C MO3UMLUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYNKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHPOBO33PEHUYECKHE TPE/ICTABICHUS O BEIECTBE M XUMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M COCTaBJISIOLIME
OCHOBY Ul TOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKAa C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJTYYEHUE HOBBIX 3HAHWM IO
XUMHH, HEOOXOIuMbIe i1 OOBACHEHUS HaOII0JaeMbIX IPOLIECCOB M SIBICHUH,
MO3HABATENbHON, MH(POPMAIIMOHHON W YHUTATEIbCKOM KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEJIbHOW pabOTbl C y4e€OHbIMH TEKCTAMM, CIIPaBOYHOMH



JUTEPATYpPOH, MOCTYMHHIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JH0O03HATEIBHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, MPOEKTHOM M  HMCCIEI0BAaTEIbCKON
JeSTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBICHHOCTH W YPOBHS OOy4eHHS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIECHHUA K CBOEMY
3/I0pPOBBIO, YCTAHOBKMA Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHHME IOCIEACTBUI U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJIUMOCTH  COOJIOJICHHUS] TpaBUi OE€30MaCHOCTA TMpU  OOpallleHHH ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

HWHTEpEC K MPAaKTUYECKOMY M3YUYECHHIO MTPOQPECCUil U TPyla pa3InuyHOTO POJIa,
YBAXEHHE K TPYyAy M pPeE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW IO XHWMHUM, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHemHoN MpodhecCuOHATBLHON AESTEIPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aJalTHPOBATHCS B MPOGheCCUOHATBHOM CPEJIE;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
U3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
O6e3zomacHOoro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(U3MUEeCKOMY M TICUXMYECKOMY 370pOBbIO, OCO3HAaHUE LIEHHOCTU COOJIOJAEHUS
mpaBujI 0€30MacHOrO MOBEICHU MPU paboTe ¢ BEUIECTBAMU, a TAK)KE B CUTyalUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, TOJIydaeMble MPU U3YUYEHUH XUMHH, JIJIS
pelIeHus 3aa4, CBA3AaHHBIX C OKPYKAIOIIEH TPUPOJHON CPENOM, ISl TTOBBILICHUS
VPOBHSI  DKOJIOTMYECKOW  KYJIbTYpPhl, OCO3HAaHHUA TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIeM M MyTeM HUX PEIICHUS MOCPEICTBOM METOJOB XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHHUS PYKOBOJCTBOBATHCS UM B MMO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocrtaBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC TSI
dbopMupoBaHUsS MHUPOBO33PEHUs OOIIEHAy4YHbIE TMOHATHS (3aKOH, Teopusl,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHWM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEIOCTHOMN



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIE YIeOHbIC ACHCTBUS (TI03HABATEILHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jijornueckue aeiicTBUA:

YMEHUSI WCTOJIB30BaTh MPHEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHHA (BBIICTSATh MX XapaKTEepPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSITHSIMH), KCIOIH30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIUi,
YCTaHABIWBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUYEHUS;

yMEHUE TPUMEHITh B IMpoOIlecCe IIO3HAHMS TMOHATUSA (MPEIMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMBIE B XHMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHUH MOJICIbHBIC MPEACTABICHUSI —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTAa), XUMUUeckas (opMmyia U ypaBHECHHE
XUMHUYECKON PeaKIuu — MpU PElICHUH y4eOHO-TI03HABATENbHBIX 33/]1a4, C YUYCTOM
ATUX MOJICNIbHBIX TMPEICTABJICHUNA BBISBISTh U XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHX BEIIECCTB M XUMUYECKUX PEaKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIC CBSI3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble uccienoBare/bCKie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh IOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKK€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI I10
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIbITa 10 TUTAHUPOBAHUIO, OPTaHM3AIlMU W TPOBEIACHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI0AaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITEIIFHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OpPMYyIUpOBaTh 00O0OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEACHHOTO OTMBITA, UCCICIOBAHUSA, COCTABIIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HayYHO-TIONYJISIpHAS ~ JTUTEpaTypa XHWMHYECKOTO COACpP)KaHWs, CIPaBOYHBIC
nocobusi, pecypcel WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHUBOPEUYMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3aMpOChl MPU MOHUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMPEICICHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO HCIIOIb30BAHUS PA3INYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll HECIOKHBIMH CXEMaMHu, JuarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(OPMAILMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTa Ha COCTOSIHHE OKPYXAloIIeW MPHPOIHOM
Cpepl.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe JeliCTBHUA:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WJIU) JUCKYCCHM) IIO
CyumiecTBy  oOCyxgaeMoll  TeMbl, (OpPMYyJIUpPOBATb  CBOM  MPENJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHsSI ~ TPEACTaBISATh  TOJYYEHHBIE  pE3yNbTaThl  IO3HABATEIHHOMN
JACSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [elaTh IMPE3CHTAIUI0
PE3yJIbTaTOB BBIMOJHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOPHOrO OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHSI Y4€OHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIPHON WM HWCCIENOBATENbCKOM  JEATEIBbHOCTH TMPU  PEUICHHUH
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE yueTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3uuil (00CcyX1eHusi, OOMEH MHEHHSIMH, «MO3TOBbI€ IITYpMbD», KOOpAHHALINA
COBMECTHBIX JCWCTBUH, OIpeaeeHue KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LEIH AeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeILHOCTD, BRIOUPATh Hanbosee 3PGEeKTUBHBIC CIIOCOOBI pelIeHNs YIeOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSITEIbHO COCTaBIATh MM KOPPEKTUPOBATH
NPEIJIOKEHHBIA AJITOPUTM JIEMCTBUM TPHU BBHINOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHWN 00 M3ydyaeMBIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHHWBATh COOTBETCTBUE IOJYYEHHOIO pe3yJibTaTa 3asBICHHOM 1€/, yMEHHE
MCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOCHHUIO 00s3aTENbHOIO
COJIep)KaHusl, YCTAHOBIIEHHOTO JaHHOW (enaepanbHOM pabodeil MmporpaMmoii,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMHCS HAyudHble 3HAHMS, YMEHHS U CIOCOOBI



NeUCTBUN, crnenupudeckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpETalUH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PAa3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K koHIy oOyueHus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IOl XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTD, CTEIICHb
OKHCIICHUS, XMUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aToMma, JJEKTPOHHBIM CJIOM aroMa, aroMHas OpOWTab, paguyc
aToMa, XUMHUYECKasl CBs3b, MOJIAPHASI U HETMOJISIpHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, 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 OIpENENsATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OIMPEAEICHHOMY KJIAcCy COEAMHEHUU MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIici Ilepunoanueckoro 3akona [J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TaOmMuHy0 ¢opmy Ilepuoandeckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobdounas noarpymnmna (b-rpynma)», mansie u
OOJBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHUs, KOTOPhIE HMEIOTCS B
tabnuue «llepuoauueckass cucrema Xumudeckux osnemeHtoB J[. W.
MeHnneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHYCCKHUE DJIEMEHTHI, HCOPTAHMYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIMIECTB B 3aBUCMMOCTU OT UX KaUE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO  MAacCChI
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO J3JIEMEHTa 10 (opmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUThH PACUCThI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEpPAlMM MBICIUTENBHON NEATEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allnulo, KiacCU(pUKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHMs] CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJCTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  TMpaBWjiaM  TMOJIb30BaHUA  XUMHUYECKOW  MOCYIOW U
7a00paTOpPHBIM  O0OPYJOBAaHMEM, a TaKXKe IMpaBWwiIaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOUpPAHHIO
razoo0pa3HbIX BEIIECTB (BOJAOpOAAa M KHCJIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEICHHON MAacCOBOM JIOJIEH PACTBOPEHHOI'O BEILIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
pacIio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MTOMONIBI0O MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU A heKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAs TUCCOIMAIUS, PEAKIMH HOHHOTO
oOMEHa, KaTaJim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTajuInuecKas), KpUCTAINIMYeCKas peHieTKa, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMPeAebHO JOMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIECNATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS] XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, IPUHAIJICKHOCTh BEHIECTB K
ONPEJEICHHOMY KJIacCy COEIMHEHHA 1o (opmyiaM, BUA XUMUYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHHUSX, 3apsij MOHA 10 XUMHUYECKOU (opmyJsie, XapakTep Cpeabl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUU, TUI KPUCTALITUYECKOU
PEUICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbich llepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnuunyto Gopmy Ilepuoandeckoil cUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MNOHATHUS «IJIlaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», manbsie W OOJbIIME TMEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sijApa, oOlIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB JJIEMEHTOB W WX COCJAMHEHUN B
npezjenax MajiblX NEPUOIOB UM TIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YMCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIUIOBOMY 3G (EeKTy, MO0 U3MEHEHHUIO CTEIECHEH OKUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLINN;

COCTAaBIISAITb YPABHEHUS JJIEKTPOIUTHYECKOW THUCCOLMAIMU  KHCIOT,
HIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILLICHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBpPALICHUN B Pa3TUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUCTHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM  H
7a00paTOpHBIM  O0OpYy/IOBaHMEM, a TaKXKe IpaBWia OOpallleHUs C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KJAIONINE  KAuyeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM IMYyTEM XJIOPHI-, OPOMH/I-,
uonu-, KapOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTICPAIMHA MBICITUTEIHPHONW NESITCILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAYYHBICE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpEHNe, MOICIMPOBAHUE, SKCIEPUMEHT (pealbHbIN W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue KounyecTBO 9acoB
n/ pa3aeyioB U TeM Bcer KontpoJsbu IIpakTuueck JuiekTpoHHbIe (LM (pPoBBIE) 00pa3oBaTeIbHbIE pecypehl
1 NporpaMmsbI 0 ble paboThI ue padboTsbl
Pa3nen 1. [lepBoHavaibHbIe XUMHUYECKHE MOHATHSI
XuMusi — BayKHast
0011acTh bub6mmoteka 11OK https://m.edsoo.ru/7f41837¢ POIII 8 kmacc
11 €CTEeCTBO3HAHUS U 5 5 https://resh.edu.ru/subject/29/8/ M3III 8 knacc
MPaKTUYECKOM https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_|
JEATEILHOCTH esson,video subject_program_ids=31937343
YenoBeKa
bubnuoreka I{OK https://m.edsoo.ru/7f41837¢ POIII 8 kmacc
BemectBa n .
12 CHMIIECKIE 15 1 https://resh.edu.ru/subject/29/8/ M3III 8 kiacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
peartim .video subject_program_ids=31937343
Wroro mo paznery 20

Paznen 2. BaxHelimue npeacTaBuTe 1M HEOPraHMYeCKHX BellleCTB

Bozayx. bubnuoteka [{OK https://m.edsoo.ru/7f41837¢ POIII 8 kmacc
21 Kucnopon. 5 https://resh.edu.ru/subject/29/8/ M3III 8 knacc
[TousiTue 00 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
OKCHJIaX .video subject_program_ids=31937343
Boopor. bubnuoteka [{OK https://m.edsoo.ru/7f41837¢ POIII 8 kmacc
https://resh.edu.ru/subject/29/8/ MBI 8 knacc
2.2 Ilonsarue o 8 1

KHCJIOTaxX U COJIAX

https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
.video subject_program_ids=31937343



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_l
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo

bubnuoreka ITOK https://m.edsoo.ru/7f41837¢ POIII 8 kiacc
Bopna. PactBopsl. .
https://resh.edu.ru/subject/29/8/ MBI 8 knacc
2.3 ITousitue 06 5 ) ; )
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
OCHOBARHAX .video subject_program_ids=31937343
bu6nmoteka LIOK https://m.edsoo.ru/7f41837¢ POIII 8 kmacc
OCHOBHBIE KJIaCCHI i
https://resh.edu.ru/subject/29/8/ M3III 8 knacc
24 HEOPraHUYeCKuX 11 . : .
. https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
COCHIHEHIHI .video subject_program_ids=31937343
Wroro mo pazneny 30

Paznen 3. [lepuoanyeckuii 3axon u [lepuoanyeckas cucrema xumuueckux 3jieMeHToB . . MenaeseeBa. CTpoeHue aTOMOB.

XumMuueckasi cB3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakuumn

[Tepuoanueckuit
3aKOH U
[lepnognueckas bu6muoteka L{OK https://m.edsoo.ru/7f41837¢ POIII 8 knacc
31 cucTema 7 https://resh.edu.ru/subject/29/8/ MJIII 8 kiacc
XUMHAYECKHUX https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
anementos 1. U. .video subject_program_ids=31937343
Menneneesa.
Crpoenue aroma
XumMuueckas
CBSI3b.
3.2 OKHCTUTENHHO- 8 bubnmnoreka [{OK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbH
bI€ PEeaKIUn
Wroro no pazneny 15 bu6muoreka L{OK https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
OBILIEE 68 5 5



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KOJIMYECTBO
YACOB 10
I[TPOT'PAMME




9 KJIACC

Ne HaumMmeHoBaHUE KoanuecTBo 4acoB
n/ pa3esioB U TeM Bcer Kounrtpoabhn IpakTHyeck yieKTpPOHHBbIE (IU(POBBIE) 00pa3oBaTeIbHbIE PECYpPChI
n NMPOrpamMmbl 0 ble padoThI ue padoTbl
Paznen 1. BemecTBO M XMMHYECKHE peaKIIUn
[ToBTOpEHUE U
bubmuorexa IOK https://m.edsoo.ru/7f41a636 POIII 9 kimacc
yriryoneHue i
. https://resh.edu.ru/subject/29/9/ MDIII 9 kiacc
11 3HAHUU OCHOBHBIX 5 1 3 . .
2 https://uchebnik.mos.ru/catalogue?aliases=lesson _template,video lesson
PA3ACIOB Kypea .video subject_program_ids=31937343
KJacca
OcCHOBHbIE bu6mmoteka 11OK https://m.edsoo.ru/7f41a636 POIII 9 kmacc
12 3aKOHOMEPHOCTH 4 https://resh.edu.ru/subject/29/9/ M1l 9 knacc
' XUMHYECKUX https://uchebnik.mos.ru/catalogue?aliases=lesson _template,video lesson
peaxmuii .video subject_program_ids=31937343
DNEKTPOIUTHUECK
bubmuoreka I{OK https://m.edsoo.ru/7f41a636 POIII 9 kmacc
ast TUCCOLIHAIIN. -
https://resh.edu.ru/subject/29/9/ MDIII 9 kiacc
1.3 XUMHUUYECKUE 8 1 1 5 . .
ca https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
KIIUHU B . . .
peaxtl .video subject_program_ids=31937343
pacTBopax
Hroro no pazaeny 17
Pasznea 2. HeMera/iibl M UX COCTUHECHUS
O01as
XapaKTEpUCTHKA bu6muoreka L{OK https://m.edsoo.ru/7f41a636 POIII 9 knacc
21 XUMHYECKUX 4 1 https://resh.edu.ru/subject/29/9/ M3III 9 knacc
' aneMeHToB VIIA- https://uchebnik.mos.ru/catalogue?aliases=lesson _template,video lesson
IPYIIIEL. .video subject_program_ids=31937343

I"anorensr



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo

Oommas
XapaKTepUCTHKA bubnmoreka [{OK https://m.edsoo.ru/7f41a636 POIII 9 knace
29 XUMHAYECKUX 5 https://resh.edu.ru/subject/29/9/ M311I 9 knacc
' 31eMeHTOB VIA- https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
rpymibl. Cepa u e¢ ,video subject_program_ids=31937343
COEqUHEHUS
O01as
XapaKTePUCTHKA
bubnuoreka I{OK https://m.edsoo.ru/7f41a636 POIII 9 kmacc
XUMHNUYCCKUX .
https://resh.edu.ru/subject/29/9/ MDIII 9 kiacc
2.3 3y1eMeHTOB VA- 7 3 . .
Aso https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
T'PVIIIIBI. T . . .
by ’ .video subject_program_ids=31937343
dochop u ux
COCAMHCHUA
Oor1mas
XapaKTePUCTHKA
bubnuoteka [{OK https://m.edsoo.ru/7f41a636 POIII 9 knacc
XUMHAYECKUX .
https://resh.edu.ru/subject/29/9/ M311I 9 knacc
24 3rneMeHToB [VA- 8 X i )
v https://uchebnik.mos.ru/catalogue?aliases=lesson _template,video lesson
TPYITHEL vmepoﬂ .video subject_program_ids=31937343
U KPEMHHI U UX
COCAMHCHUA
Hroro mo pasneny 25
Paszgen 3. MeTa/LiIbI M UX COeTUHEHHSA
bubmuoreka I{OK https://m.edsoo.ru/7f41a636 POIII 9 knacc
31 OO0mue cBoicTBa 4 https://resh.edu.ru/subject/29/9/ M311I 9 knacc
' METAJJIOB https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
.video subject_program_ids=31937343
3 Baxueiimme 16 bubnmoreka [{OK https://m.edsoo.ru/7f41a636 POIII 9 kmacc
' METAJUIBbI U KX https://resh.edu.ru/subject/29/9/ MD1II 9 kiacc



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/

COEIMHEHUS https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
.video subject_program_ids=31937343

Wroro mo pazneny 20

Pa3nen 4. Xumusi ¥ OKpy:Kawuias cpeaa

bubnuoreka ITOK https://m.edsoo.ru/7f41a636 POIII 9 kinacc
https://resh.edu.ru/subject/29/9/ M3III 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
.video subject_program_ids=31937343

BemecTBa u
4.1 MaTepUajbl B 3
YKU3HH YEITOBEKA

Utoro no pazneny 3

PeszepBHOE Bpems 3 bubnmnoreka L{OK https://m.edsoo.ru/7f41a636
OBLIEE

KOJIMYECTBO YACOB 68 4 7

I10 ITPOT'PAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo
https://m.edsoo.ru/7f41a636

ITOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsmuecTBo 4acoB "
CTOJIb30BaHHE
B temwms o Kewe Mo oemendione oy
cero uﬁiue qeglcne p pecyp nenTpa “Touxn
pabdoTel | padoThI pocra”
bu6nunoreka IJOK
https://m.edsoo.ru/ff0d210c
[Ipeamet xumuu. Ponb xumuu B "
Ypok "lIpenmer xumuu. Bemjectsa u ux
1 JKH3HU YenoBeka. Tena u 1 . "
BeILICCTRA cBorictea" (POI)
B https://resh.edu.ru/subject/lesson/1521/sta
r/
2 IToHsiTHE 0 METOIaX MMO3HAHUS B 1 bubmuoreka LIOK
XUMUH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1
3| nadopatopmt sy ) ) Eu6mmorexs LIOK
patop p https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ J1abopaTOpPHBIM
00opymoBaHHEM)
Hudporas
Bubnunoreka [IOK naboparopus Releon
https://m.edsoo.ru/ff0d26ca C TaTYHKOM
YucTele BelllecTBa U CMECH. Ypok "UucTble BEMECTBA U CMECH. 3IEKTPOIPOBOIHOCTU
4 o 1 ]
CriocoOsl pa3zeneHus cMeceit CriocoOsr paznenenust cmeceid” (POLL)
https://resh.edu.ru/subject/lesson/1522/sta | JlaboparopHas
t/ pabora Nel —Ywicteie
BemiecTa u cmecul
Hudporas
[IpakTuaeckas padora Ne 2 nabopatopust Releon
o C TaTYNKOM
«Paznenenue cmeceit (Ha bubnmnoreka [IOK
) . 1 1 ) MYTHOCTH U
MpUMEpe OYMCTKH MIOBAPEHHOM https://m.edsoo.ru/ff0d28c8
AIIEKTPOTPOBOTHOCTH
COJN)»
JlaboparopHas
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https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://m.edsoo.ru/ff0d28c8

pabora No3 —Ourictka
BOJIbI OT
PacTBOPUMBIX
npumeceil

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d2a6c

Ypok "ATOMBI, MOJIEKYJIBI K HOHBI.
[IpocTeie 1 cOKHBIE BELIECTBA.

6 ATOMBI U MOJIEKYJIBI
XuMHAYecKre 3IEMEHTHRI. 3HAKH
XUMIYIeCKuX 351eMeHToB" (POII)
https://resh.edu.ru/subject/lesson/1486/sta
/
XHAMHAYECKHE dJIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUMHYECKHUX bubimorexa LIOK
https://m.edsoo.ru/ff0d2be8
2JIEMEHTOB
bubmuoreka LIOK
8 | Tpocteie u coxHbIc BemiecTsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIDHOE YUCHUE bubimorexa LIOK
https://m.edsoo.ru/ff0d2d50
butmuorexa LIOK
https://m.edsoo.ru/ff0d2eae
Ypok "3aKkoH MOCTOSHCTBA COCTaBa
3aKoH MMOCTOSTHCTBA COCTaBa BEIIECTB. XUMUYECKUEe POPMYJIbI.
10 BEIIIECTB. XMMHYECKas OTHOCHUTENLHAS aTOMHAsA U
(dhopmyina. BaneHTHOCTH aTOMOB MOJIEKYJIsIpHasi Macchl. MaccoBast 101t
XUMHMYECKHX DIIEMEHTOB XHMMYECKOI'0 3JIEMEHTA B COeTMHEHU "
(PBI)
https://resh.edu.ru/subject/lesson/1487/sta
/
11 | Omocnrensrian soncxymammen Buiotexa LIOK
https://m.edsoo.ru/ff0d323c
macca
12 MaccoBas 10151 XAMHIECKOT0 bu6nmoreka IJOK
SJIEMEHTA B COEAUHEHNH https://m.edsoo.ru/ff0d350c
13 | KonuuectBo BemiecTBa. MoJb. bubnmoreka [JOK
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https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

MomnsipHas Macca

https://m.edsoo.ru/ff0d5230 Ypox
"KonuuecTBo BemecTBa. MomnspHas
Macca. MoIsIpHBIi 00b¢M ra3a. 3aKoH
Asorazapo" (POIII)
https://resh.edu.ru/subject/lesson/2063/sta
rt/

Hudporas
butbimoreka [TOK naboparopus Releon
https://m.edsoo.ru/ff0d37fa Ypox C TaTYHKOM
"®uznyeckre 1 XMMUYECKHE SBICHUS. TEMIIEPATYPBI

14 DU3NYECKUE U XUMUYECKHE IIpyu3HaKy XUMUYECKUX PEAKIUH. JlaGoparopHas
SIBICHUS. XUMUYECKas peaKLus VYcnoBus TeUeHUS U BOSHUKHOBEHUS pabora Ne5
xummaeckux peakiuit" (POL) —Onpenenenne
https://resh.edu.ru/subject/lesson/1485/sta | Temmneparypsi
rt/ KPUCTAILTH3AIHH
Bemectnal
[Ipu3Haku u ycroBus Bubnmorexa [IOK
15 HPOTCHAHHA XMHHeCix https://m.edsoo.ru/ff0d3al6
peaxmmit
bubmuorexa LIOK
https://m.edsoo.ru/ff0d3b88 Ypox "3akon
COXPaHEHUS MacChl BEI[ECTB.
3aK0H COXpaHEHHS MaCCHI
16 | Bemects, Xummecke XuMH4eckue YPaBHEHHS. Koaddurmmentst
B YpaBHEHUX peakiuid. THIIbl
YpaBHCHHA xumudeckux peakiuit" (POLI)
https://resh.edu.ru/subject/lesson/1519/sta
v/
BrranciaeHns Konmn4uecTna,
17 | MAcchl BELLECTBA 110 butmoreka [IOK
YPaBHEHUSAM XUMHUECKUX https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms xumuiaeckux
18 peakuuii (coennHEHMS, bubanoreka LIOK
Pa3IoKeHUSI, 3aMEIICHHS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 | M. B. JIoMOHOCOB — yUYCHBIH- Bu6mmoreka [TOK
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https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHIMKIoneaucT. O0o0IIeHEe U
CHCTEMAaTU3alKs 3HAHUN

https://m.edsoo.ru/ff0d40c4 Ypoxk
"Pacu€Thl M0 ypaBHEHUSAM XUMHUYECKUX
peakruii. O000IIeHe 3HAHUH 10 TEME
«[lepBoHayanpHBIE XUMHYECCKHE
mousTusa" (POL)
https://resh.edu.ru/subject/lesson/2448/sta
rt/

KontponbsHas padota Nel o

bubmuoreka LIOK

20 | teme «BemecTBa 1 XUMUYECKHE https://m.edso0.ru/f0d4290
peaxImm»
bubmuorexa LIOK
https://m.edsoo.ru/ff0d448e Ypoxk
Bostyx — cmech rasos, CocTa Kucnopon: noxy4eHue, (hmznueckue u
21 | Bosnvxa. KHCIoposl — sieMeHT XUMHYECKHE CBOWCTBA, IPUMEHEHNE.
" HI?)]CT(‘)C e e}z T]iIO Osom Oxkcunpl. Kpyropopot kuciopoja B
p H ’ npupoae” (POIL)
https://resh.edu.ru/subject/lesson/2447/sta
rt/
bubmoteka [IOK
dusnuecKkue 1 XUMHUYECKUE https://m.edso00.ru/ff0d4614 Ypok "O30H.
29 CBOMCTBa KHCIOpoAa (peaKiinu Annorporust kuciopoja. Coctas
oKucIeHus, ropenue). [loasarue Bo3ayxa. ['openue" (POLL)
00 okcuaax https://resh.edu.ru/subject/lesson/2446/sta
r/
Crioco0bI OTY9YeHNS KUCIOPO/Ia
3 | B nmaboparopuu u Bub6imoreka [IOK
npombliieHHocTH. [IpuMeHeHne https://m.edsoo.ru/ff0d497a
KHCJIOpOoJia
Hudporas
TerutoBoii 3 ekt xummuaeckoit 22;:[6;1{){1?5;” Releon
peakuu, MoHITHE O
24 | TepMOXMMUYECKOM YPaBHEHHH, BH6H_HOTeKa LOK TeMIepatype!
https://m.edsoo.ru/ff0d4790 JlaGoparopHas
9K30- U SHIOTCPMUIECKIX
— pabota Ne5
—OK30TepMIUYECKIE
peakruul
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https://m.edsoo.ru/ff0d40c4
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

JlaGoparophas
pabota Ne6
—DHJI0TepMUYECKIE
peakiuul

Tomnuso (HedTh, yrons u

bu6nmoreka IJOK

JlaboparopHas
pabota Ne2 —OumcTka

25 | metaH). 3arpAsHeHNE BOSIYXa, https://m.edsoo.ru/ff0d4c4a BOJIBI M BO3JyXa OT
CITOCOOBI €T0 TTPEIOTBPAIICHUS
TBEPIBIX JaCTHII/
[IpakTnueckas padora Ne 3 o
op | TeMe «[lonmy4enue u cobupanue Bubmmoreka [TOK
KHCIIOPO/Ia, U3y9YEeHHE €T https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
bubmuoreka LIOK
https://m.edsoo.ru/ff0d4dd0 Ypox "
BOOPOI — SIEMEHT H POCTOE Bonopoa: HaxoxeHHUE B IPUPOJE,
27 | Bemectro. HaxoseHe 5 MIOJTy4eHUE, ero (PU3NIECKue u
DHDOLE ) XUMHUYECKHE CBOICTBA, TpHUMEHEHHe"
https://resh.edu.ru/subject/lesson/3119/sta
rt/
| e e B LOK
n Fopoa. https://m.edsoo.ru/ff0d4dd0
pUMEHEHHE BOIOpOa
29 | 11 bubmoteka [IOK
OHATHE O KHCIIOTAX 1 COIIX https://m.edso0.ru/ff0d50d2
30 Crioco0bI oITydeHus BOJIOpoia bubnmnoreka [IOK
B J1abOpaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckast padora Ne 4 o
31 | Teme «[lomydenue u cooupanue bubanoreka LIOK
BOZIOPO/Ia, U3YUYCHHUE Ero https://m.edsoo.ru/ff0d4f42
CBOMCTB»
30 MossipHbIi 00bEM Ta30B. 3aKOH Bub6imoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
33 Brranciienust o0beMa, bu6nmoreka [JOK

KOJIMYCCTBA BCUICCTBA Ira3a 11o

https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

ero N3BECTHOMY KOJIMYECTBY
BEIIEeCTBA WIH 00BEMY

Brrancienust 00EMOB ra3oB 10

34 | YPABHEHHIO DEAKIMI Ha OCHOBE bub6mmoreka [IOK
3aKOHA 00BEMHBIX OTHOIIICHHI https://m.edso0.ru/ff0d5708
ra3oB
bu6nmoreka IJOK
https://m.edsoo.ru/ff0d587a Ypok "Boxa B
NPUPOJIC U CIIOCOOBI €¢ OUUCTKH.
®u3nYecKre U XUMUYECKHIE CBOMCTBA
D@U3NYECKUE U XUMUYECKHUE
35 N Bozbl. [Ipumenenne Bonbl. Boma —
CBOMCTBA BOJbI
pactBopureinb. PactBopbl. MaccoBast qoiist
pactBopenHoro Bemectra" (POLLI)
https://resh.edu.ru/subject/lesson/2062/sta
rt/
36 CoctaB ocHoBanuii. [TonsTre 00 Bubnunoreka [IOK
MHIMKATOpax https://m.edsoo.ru/ff0d59e2
Hudporas
nmaboparopus Releon
Bopa kxak pacTBOopuTENS. C TaTYNKOM
37 Haceimennslie 1 HeHaCHIIIEHHBIS Bubimmoreka [TOK TeMIIepaTypsl
pacTBOpbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40 JlaGoparopHast
BEIIECTBA B pacTBOPE pabora Ne7
—IIepechiieHHbIE
pactBopbil
[IpakTiueckas padora Ne 5 mo
gy | e Mt Bumores 110K
. o X https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeH paCTBOPEHHOTO
BEIIIECTBAY
o | oo oo 2 B LOK
: : https://m.edso0.ru/ff0d6342
Bona»
40 OKcHIBL: COCTaB, bubmmoreka [IOK

KJIacCU(pHUKAIM, HOMEHKIATypa

https://m.edsoo.ru/ff0d664e Ypoxk
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

"OKCHIIBL: KITaCCU(UKAITHS,
HomeHKiatypa" (POLL)
https://resh.edu.ru/subject/lesson/2445/sta
rt/

41

[MomyyeHne n XUMHUYECKHE
CBOIiCTBA KMCIIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCHIOB

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d664e Ypoxk
"CBolicTBa, MOIy4YeHUE, TPUMEHEHNE
oxcugos" (POLI)
https://resh.edu.ru/subject/lesson/2444/sta
rt/

42

OCHOBaHHS: COCTaB,
KIIacCU(pHUKAI, HOMEHKIATypa

bubmuorexa LIOK
https://m.edsoo.ru/ff0d67ca Ypok
"OcHOBaHHS: KIIACCU(PUKAIS,
HOMEHKJIaTypa, nmoyaenue" (POL)
https://resh.edu.ru/subject/lesson/2442/sta
rt/

43

[lomrygenue n xuMu4eckue
CBOMCTBAa OCHOBAaHUU

butmuorexa LIOK
https://m.edsoo.ru/ff0d67ca Ypok
"XUMHYecKue CBOMCTBA OCHOBaHUN"
(PDIII)
https://resh.edu.ru/subject/lesson/2443/sta
rt/

44

KucaoTsl: cocras,
KiraccuukaIys, HOMEHKIIaTypa

bubmoteka [IOK
https://m.edsoo.ru/ff0dfee2 Ypoxk
"Kucnotsl. Coctae. Knaccuduxariusi.
Homenxmarypa" (POLL)
https://resh.edu.ru/subject/lesson/2055/sta
rt/

45

HOJ’Iy‘lCHI/Ie 1 XUMHYCCKHE
CBOICTBa KHCJIOT

bu6nmoreka IJOK
https://m.edsoo.ru/ff0dfee2 Ypox
"[losrydyeHne 1 XUMHUYECKHE CBOWCTBA
kuciot”" (POLL)
https://resh.edu.ru/subject/lesson/3120/sta
rt/

46

Comu (cpemnue): HOMEHKIIATYpa,
CHOCOOBI MTOTyYCHHS,

bu6nmoreka [JOK
https://m.eds00.ru/00ad9474 Ypox "Comnu:
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https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://m.edsoo.ru/00ad9474

XHMHYECKHE CBOMCTBA

cocTaB, Ki1accu(uKanys, HOMEHKIATypa,
crioco0b! momyuenus" (POL)
https://resh.edu.ru/subject/lesson/2054/sta
rt/

[Ipaxtraeckast padora Ne 6.
Pernrenue skcriepuMeHTATLHBIX

bu6nmoreka IJOK

47 iiii‘éi‘;gg?:a:{g:::;;;le https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
bu6nunoreka IJOK
https://m.edsoo.ru/00ad9a50 Ypoxk
"'eneTnyeckas cBS3b MEKAY OCHOBHBIMU
I'eneTnyeckast CBsI3b MEXKIY KJIaCCaMH HEOPTaHWMYECKUX COCTUHEHHIA.
48 | xmaccaMd HEOPTraHUYECKUX O6006menune 3HaHu# M0 TeMe «OCHOBHBIE
COCIMHEHUN KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI"
(PBI)
https://resh.edu.ru/subject/lesson/2440/sta
rt/
49 000011IeHNE ¥ CHCTEMaTH3aIUS Bubnunoreka [IOK
3HaHMIT https://m.edsoo.ru/00ad9ch2
KonTposnbHas padora Ne3 o Bubmorexa L[OK
"

50 Ezh;gra?{g?z;;fgeif;;le}mﬁ" https://m.edsoo.ru/00ad9ela
bubmoteka [IOK
https://m.edsoo.ru/00ad9ffa Ypox

TTepBble MOMbITKA "Knaccugukanus XuMUYIECKUX
aneMeHTOoB. [loHsATHE 0 TPYIIIaX CXOMHBIX

51 gﬁ:;‘;i?ggaﬁiﬁ;iﬁ?:CKH;X anemeHToB. [leproanueckuii 3aKoH U

CXOMHBIX 3J"ICMGHTOB pyn niepuoauueckas taosmma [, 1.
Menneneesa" (POLL)
https://resh.edu.ru/subject/lesson/2053/sta
rt/

[Tepuonnueckuii 3aKoH 1

59 [Teprnonmueckas cucrema bubmoteka [JOK

XUMHYECKUX 3j1eMeHToB [{. 1.
Meneneena

https://m.edsoo.ru/00ada52¢c
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https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://m.edsoo.ru/00ada52c

bu6nmoreka IJOK

53 | Iepuoset, rpynmbi, NOATPYIITh! https://m.edso0.ru/00ada52¢
bubmuoreka LIOK
https://m.edsoo.ru/00ada342 Ypoxk

54 Crpoenue atomoB. CoctaB "Crpoenne atomoB. CoCTaB aTOMHBIX

aATOMHBIX siiep. M30Tommb! simep. M3otomer" (POII)
https://resh.edu.ru/subject/lesson/2051/sta
rt/
CrtpoeHue 371eKTPOHHBIX
55 000JI0YEK aTOMOB 3JIEMCHTOB Bubnunoreka [IOK
IMeproandeckoii cucremsi /1. 1. https://m.edsoo.ru/00adaébc
Menpeneesa
bubmuoreka LIOK
https://m.edsoo.ru/00ada824 Ypoxk
XapaKTepUCTUKAa XUMHUYECKOIO "M3MeHeHne CBOWCTB aTOMOB 3JIEMEHTOB
5g | VIEMEHTa IO €0 MONOKEHHIO B 1 00pa30BaHHBIX UMH BEIIECTB 110
ITepuoauueckoii cucreme /. U. MepUoJiaM U rpymnmnam nepuondecKoi
Meneneena cuctemsr" (POIII)
https://resh.edu.ru/subject/lesson/2049/sta
rt/
3nauenue [leproanueckoro
57 | 38KOHA JUIS PA3BUTHS HAYKH U Bubnunoreka [IOK
npaktuku. /1. 1. Menaenee — https://m.edsoo.ru/00ada96e
YUYCHBIN, IEAArOr U IPaXKJaHUH
PesepBHbiii ypok. O0001IEHUE U
58 cucTeMaTU3alusa butmmoreka [IOK
3HaHuii/Beepoccuiickas https://m.edsoo.ru/00adac34
npoBepoyHast paborta
Konrtponbnas padora Ned o
59| arowa Xummmacexas Bu6miorera LIOK
‘ . https://m.edsoo.ru/00adac34
cBs3b»/Beepoccuiickas
poBepoyHast pabora
60 DNEKTPOOTPULIATEIBHOCTh Bubnmnoreka [JOK

aTOMOB XUMHWYCCKHX DJICMCHTOB

https://m.edsoo.ru/00adaab8 Ypox
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

"DIIEeKTPOOTPUIIATEITLHOCTH XUMUIESCKHX
anemeHToB. MonHast cBszp" (POL)
https://resh.edu.ru/subject/lesson/2439/sta

61 | MonHas xuMu4eckas CBs3b 1 t/
62 KoBanenrtnas nonspHas 1 Bubmmoreka [IOK
XMUMHYECKas CBSI3b https://m.edsoo.ru/00adaab8 Ypox
"KoBaneHTHast XUMUYECKAs CBSI3b.
[onspHast 1 HEMOJSAPHAS KOBAJICHTHAS

63 KoBaneHntHas HenomisipHast 1 ceszp" (PDILL)

XUMITICCKA CBAD https://resh.edu.ru/subject/lesson/2048/sta
v/
bu6nmoreka IJOK
https://m.edsoo.ru/00adae28 Ypok
"BaneHTHOCTh U CTETICHh OKUCIICHUS.

64 | CremneHp OKHUCIEHUS 1 [IpaBuna onpezaeneHus creneHen
okucienus anemerToB” (POLL)
https://resh.edu.ru/subject/lesson/3121/sta
r/

65 OxucauTensHO- 1 Bubnunoreka [IOK

BOCCTaHOBHUTEJIbHBIC PEAKIIUH https://m.edso00.ru/00adb076 Ypox
"OKHCIUTENbHO-BOCCTAHOBUTEILHBIE
peakuu" (POLL)

66 | Oxmomurems 1 BOCCTAHOBHATENH 1 https://resh.edu.ru/subject/lesson/3122/sta
v/
butmoreka [IOK
https://m.edsoo.ru/00adb33c Ypoxk

O060011eHNE 1 CUCTEMAaTH3AIINS "[loBTOpenHme 1 0000IIEHNE ITO TEME
67 | 3umanwuit mo reme «CTpoeHue 1 «Ctpoenue atoma. CTpoeHHUE BEIIECTBA.
aToMa. XUMHUYECKasl CBSI3b» Xumundeckas cBsi3py" (POIII)
https://resh.edu.ru/subject/lesson/3093/sta
r/
68 O000111eH1E U CUCTEMATHA3AIUA 1 bubmmoreka [IOK
3HAHUHN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB 68
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https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://m.edsoo.ru/ff0d61c6

I10 [TPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoaunyecTBo yacos
Ne IpakTuye DJIeKTpOHHBbIe HU(POBbIE Ucnoassosanie
o Tema ypoka KonTpoJbH T o0opynoBaHust
n/n ara o0pa3oBaTeJibHbIe pecypchl
Beero ble paboThI cnﬁcne A P pecyp neHTpa “Touxn
padoThl pocra”
1 gzpﬁgﬂﬁzzzgf :12::(;):1\;13 XUMHYECKUX 1 bubimorexa LIOK
PHOZ https://m.eds00.ru/00adb59e
snemenToB /1. 1. MenneneeBa
e B 10K
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukarus u HoMeHKIaTypa 1 bubmmorexa [IOK
HEOPraHHYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buasl XUMUYECKOU CBA3M U TUIEI 1 Bbu6nuoreka IJOK

KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
VYpok "I[loBTOopenue
MaTepHaia 1o TeMam
"Crpoenue aroma. CTpoeHue

Kontponbnas pabota Nel no Teme BEIECTBA. XUMUYECKas

5 «IToBTOpEHME 1 yriyONeHe 3HAHUN 1 1 cBsa3p"" (MOLL)

OCHOBHBIX pPa3JIelioB Kypca 8 Kiaccay https://uchebnik.mos.ru/mater
ial_view/atomic_objects/752
7106?menuReferrer=catalogu
e

Hudpoas
nabopatopus Releon
6 Knaccngukanus XuMHIecKuX peakui 1 Bu6immoreka [IOK ¢ gatuukom pH
M0 PA3IUYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0 | JlaGopaTtopHas
paborta —Peakuus
HerTpanu3anuul
IToHsATHE O CKOPOCTH XUMHUIECKOM bubmoteka [JOK
7 peaxuuu. IToHsATHE O TOMOTE€HHBIX K 1 https://m.edsoo.ru/00adbe9a

TCTECPOrCHHBIX PECAKINAX

Ypoxk "CkropocTb
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

XUMHUYCCKUX peaKuHﬁ.
HepBOHa‘{aJ'II)HBIe
TIpEACTABICHHS O KaTamze"
(PDII)
https://resh.edu.ru/subject/les
son/2102/start/

TlonsTHE 0 XHUMUYECKOM PaBHOBECHH.

DakTOpHI, BIUAIOINE HA CKOPOCTh
XUMUYECKOHN PEaKIUU U ITOJIOKEHUE
XUMHYECKOTO PaBHOBECHS

bubmuoreka LIOK
https://m.edsoo.ru/00adc28c
Ypok "ObpaTtumele u
HeoOpaTHMbIe PEaKITii.
IToHsATHE O XUMHYECKOM
pasroBecun" (POIII)
https://resh.edu.ru/subject/les
son/2103/start/

OKHUCIHUTETLHO-BOCCTAHOBUTETBHBIE
peakiuu

bubmuoreka LIOK
https://m.edsoo.ru/00adcade
Ypok "OxucnuTensHo-
BOCCTAHOBHUTCJILHBIC
peaxkuuu. Peakumnu
COEIUHEHMUS, PA3IIOKEHHUS,
3aMCIICHUA U 06M6Ha C
TOYKHU 3PpCHHUA OKUCIICHUS U
BoccranoBienus" (POILL)
https://resh.edu.ru/subject/les
son/2104/start/

10

Teopus 21EKTPOTUTHUECKOM
nuccormanyy. CWIbHBIE U ci1a0ble
JIEKTPOITUTHI

bu6nmoreka IJOK
https://m.edsoo.ru/00adcd68
Ypoxk "CyurHocTs mporiecca
ANEKTPOIUTHYECKON
aucconuanyu. Jlucconmanust
KHCJIOT, OCHOBAaHUM U COJICH.
CnaOble U CHIILHBIE
aneKkTposuThl. CTENeHb
muccormaruu” (POII)
https://resh.edu.ru/subject/les
son/1518/start/

Hudporas
nmaboparopust Releon

¢ JaTYUKOM
3IIEKTPOIPOBOTHOCT
u

JlaGoparophas
pabota
—DONeKTPOTUTHIECKA
s muccormanysl,
—CuibHEIE U clTa0kIe
SJIEKTPOJIUTHI
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https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/

bubmuoreka LIOK

[Hudpoas
naboparopus Releon

https://m.edsoo.ru/00add448 | ¢ natunkom
Ypoxk "Peakiiuu HOHHOTO 3NEKTPONPOBOAHOCT
11 | MoHHbIe ypaBHEHHS PEAKIHA oOMeHa ¥ yCIIOBHSI UX Y U TeMIEPaTyphl
npotekanus” (POLI) JlaGopaTopHast
https://resh.edu.ru/subject/les | pabota —BnusHue
son/1603/start/ TeMITepaTypsl Ha
nuccormanyrol
bubmuoreka LIOK
https://m.edsoo.ru/00add5d8
Ypok "Xumraeckue udposast
CBOMCTBa OCHOBHBIX KJIacCOB | j1abopatopusi Releon
HEOPraHMYECKUX C IaTYNKOM
X UMICCKHE CBONCTEA KICIOT I COCZMHEHHI B cBete AIIEKTPONPOBOTHOCT
12 | ocHOBaHHMIi B CBETE MpPEACTABICHHIA 00 MpeIICTaBIeHHi 00 "
pen o
3JIEKTPOJUTUYECKOH TUCCOoLUaiui 9JICKTPOJIUTHIECKOU Jlaboparophas
JIACCOTTHAITIH U pabota —BrmsiHre
OKHCJIUTEIEHO- KOHIICHTpAIUU
BOCCTaHOBUTEJIHHBIX pacTBOpa Ha
peakmusx" (POLL) auccoruranurol
https://resh.edu.ru/subject/les
son/1606/start/
Hudposas
nabopatopus Releon
C TaTYNKOM
XUMHUYECKUE CBOICTBA COJIEH B CBETE 3JIEKTPOIPOBOTHOCT
13 | mpencraBnenuit 06 bubmmorexa [IOK u PO
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKON TUCCOIHAITUH JlaGoparopHas
pabota —BrmsiaHre
pacTBOpUTEsl HA
JIACCOIUALUO|
Bu6immoreka [IOK Ludposas
. https://m.edsoo.ru/00add9d4 | nmaboparopus Releon
14 | Tlonarue o TUAPOIU3E CONEH

Ypok "T'uaponus coneii™
(POIID)

¢ natTankom pH
JlaboparopHas
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https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

https://resh.edu.ru/subject/les | padora
son/3123/start/ —Omnpenenenne pH
pactBopoBl
bubmuoreka LIOK
https://m.edsoo.ru/00addd12
Ypok "O6o0bmeHne o TeMaM
O00011IeH e ¥ CUCTeMAaTH3aIUs «Knaccnpuxans .
15 N XUMUYECKUX PEAKITUIN» U
3HaAaHUHN
«DNEKTPOTUTHYECKAS
nmuccorarysy." (POLL)
https://resh.edu.ru/subject/les
son/2101/start/
16 IIpakTudeckas padora Ne 1. «Pemenne bubmmorexa [IOK
IKCIIEPUMEHTAIBHBIX 3a/1a9» https://m.edsoo.ru/00addbfa
| Koomens a6 s e Bumorera 0K
P A LML https://m.edsoo.ru/00addecO
XUMHUUECKHE PEAKIHH B PACTBOPAX)
bubmorexa IOK Eanﬁ%pﬁiﬂ us Releon
https://m.edsoo.ru/00addfe2 . aTli)II/IKOpM
OO6mras XxapakTepUCTHKA TAJIOTCHOB. Ypoxk "Tanorenst. Ximop. orf[mqecxoﬁ
18 | Xumudeckre CBOHCTBa Ha MPUMEPE Xnoposogopoza. ConsiHas IOTHOCTH
XJiopa kuciota u e¢ conm." (POL) !
) . JlaboparopHas
https://resh.edu.ru/subject/les 6 .
son/2075/start/ pabora —CgoticTsa
OpoMHO# BOjIbIl
19| xumameckut aofiorsa, nomyaenne BuGmiorera LIOK
 TOTYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20| lonyaesme sommmot caons, BuGmiorera LIOK
Y A . ’ https://m.edsoo.ru/00ade348
H3yYeHHUE €€ CBOMCTBY
TR — Bu6miorera LIOK
DCAKILIH, A https://m.edsoo.ru/00ade488
PEareHToB JIaH B H30BITKE
22 | OOmas xapaKTepUCTHKA JICMEHTOB Bubaroreka IIOK

42



https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

VIA-rpymisl

https://m.edsoo.ru/00ade64a

Hudposas
bubmmoreka ITOK nmaboparopus Releon
A https://m.edsoo.ru/00ade64a | ¢ naTunkom
JUTOTPOTIHBIE MOAU(UKAIIMHA CEPHI. "
23 | HaxoxaeHue cepbl U ¢ COSTUHEHU B Ypox Cepi" Ceposozopox. TeMIICpaTyphl
Npupojie. XUMUYECKHUE CBOMCTBA CEPhI Cymbguaer” (POLL) . Jlaboparopras
’ https://resh.edu.ru/subject/les | pabora —ITnaBnetHne
son/2434/start/ Y KpUCTAJUIU3AIINS
cepsll
24 CepoBoaopo, cTpoeHue, PU3NIecKre bubmmorexa [IOK
Y XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
bubnunoreka IJOK
https://m.edsoo.ru/00adea28
Oxcupsl cepel. CepHast KHCIIOTA, VYpox "Oxcun cepsl (VI).
25 | pusmueckre u XMMHYECKHE CBOWCTBA, Cepnas xucioTa u ee conn"
MIPUMEHEHUE (POL)
https://resh.edu.ru/subject/les
son/2077/start/
XUMUYECKHE PEaKIi, JIeKaIINe B
OCHOBE ITPOMBIIUIEHHOTO Crioco0a
op | HOJydeHHs CEPHOM KUCJIOTHI. Bub6mmoreka [TOK
XUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKalolllel cpe/ibl COETMHEHUSIMU
cephl
27 Brrancienne MaccoBOH JOIH BEIXOJ1a butmmoteka [IOK
HPOJYKTa PeaKinu https://m.edsoo.ru/00adec8a
butmmoreka [IOK
https://m.edsoo.ru/00adeea6
Ypok "A30T: CBOWCTBA U
OO01ast XapaKkTepUCTHKA SJIEMEHTOB MIpUMEHEeHHE. AMMHUAK.
8 VA-rpynmsl. A30T, pacnpoCTpaHEHHE dusnyeckue U XUMUYECKUE

B MpHUpo/ie, PU3HUECKHE U XUMUIECKHE
CBOMCTBaA

cBolicTBa. [lomyuenue u
npuMmeHenune. Conu
ammMonus" (POLI)
https://resh.edu.ru/subject/les
son/2078/start/
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/

[Hudpoas
naboparopus Releon

C IaTYNKOM
AmMMuak, ero Gpu3udecKue u
29 | XUMHYECKUE CBOICTBA, MOJTyUYeHUE U bubamorexa LIOK DJICKTPOTIPOBOHOCT
HpUMEHCHHE ’ https://m.edsoo.ru/00adf004 u u pH
JlaGoparophas
pabora —CBoiicTBa
aMMuakal
30| clonyacnme ke, msysenne ro buGmoresa LIOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTBY
bubmuorexa LIOK
https://m.edsoo.ru/00adf306
Ypok "A30THast KHCIIOTA.
CtpoeHue MOJIEKYIbI.
\ CaolicTBa pa30aBJICHHON U
31 A3zoTHas Kncyora, e (busnueckue u KOHIICHTPHpOBAHHOH
XUMHYECKHUE CBOMCTBA o
a30THOH KuCIOoThl. Conu
A30THOM KUCJIOThI. A30THBIE
ynobpenus." (POL)
https://resh.edu.ru/subject/les
son/2074/start/
Hcnons30BaHrEe HUTPATOB U COJIEH
MMOHHA B KQYECTBC MUH BbHBIX
32 ?/11060peH1/1171 )E;I/Ii/([:I/IqZCKOG 212)118‘;:513H6HI/IC bubmorexa [IOK
e https://m.edsoo.ru/00adf518
OKPYKaroIleH cpeibl COSTMHEHUSIMHU
asora
butmoreka [IOK
https://m.edsoo.ru/00adf68a
Ypok "dochop. Asorpornus
®Dochop. Oxcun hocdopa (V) u tdhocdopa. CpoticTBa
33 | dpocdopnas kucnoTa, puznUIECKue U ¢dochopa. Oxeun

XHMHUYECKHUE CBOMCTBA, MOIYyUYEHUE

dhochopa(V). Pochopras
KHUCIIOTa U €€ COJIU.
dochopubie yaoopeHus."
(POIII)
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

https://resh.edu.ru/subject/les

son/2073/start/
Hcnons3zoBanue GpocdaTos B kKauecTBe
34 | MMHEPaJIBHBIX yIoOpeHuii. bubmmoreka [IOK
3arps3HEHe IPUPOIHON CpeIbI https://m.edsoo.ru/00adfc20
thocharamu
bu6nmoreka IJOK
https://m.edsoo.ru/00adfd9c
Ypok "Yriepon.
Yraepon, paclipoCTpaHEHHUE B AJTOTPOITHBIC MOIU(UKAIIH
35 | mpupone, puznIecKre i XUMHUIECKIE yraepona. XuMHYECKUE
CBOMCTBa CBOIICTBA yriepoja.
Ancop6rms.” (POIL)
https://resh.edu.ru/subject/les
son/2072/start/
Oxcuppl yriepoaa, ux (pu3ndecKue u
3 | XUMHUecKne CBOWCTBA. bubmuorexa LIOK
DKOJOTUYECKHE TPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ OKcHI0M yriepoaa (1V)
bubmmorexa [IOK
https://m.edsoo.ru/00ae006c
37 | YronbHas KUCIIOTA U €€ CONU YPOK "YTosIbHas kuenora”
(PBI)
https://resh.edu.ru/subject/les
son/2070/start/
bu6nmoreka IJOK
IMpaktuyeckas padora Ne 4 o teme https://m.edsoo.ru/00ae027e
38 "[Tomy4yeHne yriIeKuCIoro rasa. Ypok "Yrapuslii ras.
KauectBennas peakuus Ha KapOOHaT- VYraexucnstii raz" (POLL)
noH" https://resh.edu.ru/subject/les
son/2071/start/
IlepBoHavagbHBIE TOHATHUSA 06
39 OplPaHI/I‘IeCKI/IX BEILECTBAX KaK O bubmmorexa TIOK
https://m.edsoo.ru/00ae054e
COETMHEHMSIX YTIIepoa
40 | KpeMHuii u ero coeTuHEeHUs bubmmoreka [IOK
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https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00ae054e

https://m.edsoo.ru/00ae080a
Ypok "Kpemuuii u ero
coequaenns. CTEKIIO.
Hement" (POIL)
https://resh.edu.ru/subject/les

son/2069/start/
[Ipaktnueckas padora Ne 5. Pemenne
a1 9KCIIEPUMEHTANIBHBIX 3a/1a4 [10 TEME bu6nmoreka IJOK
«BaxHeinme HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
COCITUHCHIS
bubmuorexa LIOK
https://m.edsoo.ru/00ae0el8
Kontponbhas pabota Ne3 o teme "
42 | «Baxwuelinme HeMeTaIbl U UX YPOK O6O6I,HGHH€ 1o Teme
COCITHHEHIS Hemeramnst (PSI_H)_
https://resh.edu.ru/subject/les
son/2068/start/
bubmuorexa LIOK
https://m.edsoo.ru/00ae103e
Ypok "IlonoxxkeHne MeTamioB
B MIEPHOAMYECKON CUCTEME
XUMHUYECKUX dJIeMEHTOB /JI.
. Menneneena.
OO6mras XxapaKTeprUCTUKA XUMUIECKHUX Metamnueckas CBs3b.
3JIEMEHTOB — METaJIJIOB. Du3nYecKre 1 XUMUICSCKHE
13 Mertamdeckast CBSI3b U cBoiicTBa MeTaJTOB. CIIIaBbI
MeTaITNYeCKast KpUCTAILTHYECKAs meTauioB. Haxoxnenue
pemerka. druznyeckue cBONCTBA METAJUIOB B IIPUPOLE U
METaJIJIOB o011IHe CrIoco0bI UX
nosryueHus. Psin aktuBHOCTH
(3NMEKTPOXMUMHUYECKUH Psif
HaIpspKeHui ) MeTaioB”
(POIII)
https://resh.edu.ru/subject/les
son/1607/start/
m XUMHUYECKHE CBOMCTBA METAIITIOB. bu6nmoreka IJOK

ONEeKTPOXUMHUYECKUH psif

https://m.edso0.ru/00ae1156
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https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156

HanpspKeHUH METAIIJIOB

O06mue cnocoOBI MOTydeHUs

MeTtaiioB. CriiaBbl. BeraucieHus mo

bu6nmoreka IJOK

45 | YPaBHCHUAM XMMUHCCKHX PCAKLMIA, https://m.edso0.ru/00ae1156
€CJIM OJTUH U3 PEarcHTOB COJCPIKUT
TIpUMeCcH

46 | IlonsTHE O KOPPO3UH METAJIOB bubmorexa [IOK
https://m.edso0.ru/00ae1278
bubmuorexa LIOK
https://m.edsoo.ru/00ae14b2
Ypoxk "lllenouHble METAIIBL.
dusznyeckrue 1 XUMHYECKHE

47 | lllemo4HbIC METAJLIBI cBoricTBa. OKCHUIBI U
THUAPOKCHIBI IETOYHBIX
meTaiios." (POLL)
https://resh.edu.ru/subject/les
son/1602/start/

48 OKCHIBI ¥ TUIPOKCH]IBI HATPUS U bubmuorexa LIOK

KaJus https://m.edso0.ru/00ae14b2

49 [I{enoyHO3eMENbHBIE METATLITBI — bubmuorexa LIOK

KaJIbIUHA U MarHuu https://m.edsoo.ru/00ae15e8

50 | BaxHeiimue coequHEHUS KaJIbIUS bubimorexa LIOK
https://m.edso0.ru/00ae15e8
Buneo "®usnueckue
CBOMCTBA IIEIOYHBIX

O00011EHNE U CHCTEMATH3AIIHAS MeTajuIoB” (P;)HJ)

51 - https://uchebnik.mos.ru/mater
ial_view/atomic_objects/525
4843?menuReferrer=catalogu
€

59 JKEcTKOCTh BOJBI M CIIOCOOBI €€ bu6nmoreka IJOK

yCTpaHEeHHsI https://m.edso00.ru/00ae1886
{Ipa}KTquCKaﬂ pabota Ne 6 mo TeMe Bubmiorexa [IOK
53 JKécTKocTh BOABI U METOEI €€

ycTpaHeHHs"

https://m.edsoo.ru/00aelae8
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

buomuoreka LIOK
https://m.edsoo.ru/00ae1c64
Ypok " ATOMUHHA.
Haxoxnenue B mpupone.
CBoJicTBa aTFOMHHHS.

54 | AmroMuHHA
AMDOTEpHOCTH OKCHIA 1
TUAPOKCUJIA AMFOMUHUS"
(PBIII)
https://resh.edu.ru/subject/les
son/1604/start/
AmMoTepHbIe CBOHCTBA OKCHIIA U bubmmorexa [IOK
55 THAPOKCH/IA https://m.edsoo.ru/00aelc64
bu6nunoreka IJOK
https://m.edso0.ru/00ae1d86
Ypoxk "XKenezo. Haxoxnenue
56 | Keneso B nipupoje. CBolicTBa
xkene3a. CoequHEHUS
xkenesa" (POIL)
https://resh.edu.ru/subject/les
son/1605/start/
57 Oxcnppl, THAPOKCHIBI M COJIN JKENe3a Bub6imoreka [IOK
(1) m xenesa (1) https://m.edsoo.ru/00ae35e6
Ypok "O06o011eH e 10 TeMe
O00011IEHNE ¥ CHCTEMATH3ALMS «Meranne». Ipnmenenue
58 - metauios" (POLI)
https://resh.edu.ru/subject/les
son/2067/start/
[Ipaktnueckas padora Ne 7. Pemenue
5g | OKCTIEPUMEHTATLHBIX 3a/1a1 10 TeMe bubmmoteka [JOK
«BaxkHeiiie MeTajuIbl U UX https://m.edsoo.ru/00ae3de8
COEIVHEHH
BorurcieHus o ypaBHEHUAM
XUMHUYECKUX PEAKIIHUA, ECITA OJIUH U3 Bubmorexa [[OK
60 | peareHTOB JaH B M30BITKE UK

COJIEPKUT MMpUMecH. Berancnenus
MacCOBOH JTOJTM BBIXO/1a TIPOYKTa

https://m.edso0.ru/00ae1750
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https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peaKImm

O00011IeHNE U CUCTEMATU3ALMS

Ypok "Croco0s! morydeHust
U IPUMEHEHNE METAIIOB"
(M3II)

61 - 1 https://uchebnik.mos.ru/mater
ial_view/atomic_objects/842
3338?menuReferrer=catalogu
€
Ypok "O0o01ICHHE TT0 TEME
"Mertannst". [Ipumenenue

KonTposbhas padota Ne4 o Teme meramuios” (MOIL)
62 | «BaxxHelmme METAIUIBI U UX 1 https://uchebnik.mos.ru/mater
COEIMHEHNSD ial_view/atomic_objects/752
7186?menuReferrer=catalogu
e
63 Bemwmectsa nu MaTepuaiisl B 1 Bu6mmoreka [TOK
[IOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XuUMHYecKoe 3arps3HeHne 1 Bubmmoreka [TOK
OKPY’KakoIIeH cpeJibl https://m.edso00.ru/00ae4270

65 Posb xumMuu B perieHnn 1 Bubimmoreka [TOK

9KOJIOTHYECKHX MTPOOIIEM https://m.edso00.ru/00ae4270

66 O00011IEHNE ¥ CHCTEMATH3ALMS 1 Bbu6nuoreka IJOK

3HAHUU https://m.edsoo.ru/00ae0d0a
67 O00011IeH e U CUCTeMAaTH3aIUs 1 Bubnunoreka [IOK

3HAHUN https://m.edsoo.ru/00adb33c
68 O000I11IeHNE U CUCTeMAaTH3aIUs 1 bubmmoteka [JOK

3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOI'PAMME
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https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KVIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

IIo Teme: ((HCpBOHaLIaJH)HI)IG XUMHNYCCKUEC ITOHATUA»

11

pacKpblBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IOHSATHH: aToOM,
MOJIEKYJIa, XUMHUYECKUI D3JIEMEHT, IIPOCTOE€ BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJIHAs U HEOAHOPOJHAs), BaJCHTHOCTb,
OTHOCUTEJIbHAs aTOMHash W MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas A0S XMUMHUYECKOTO
9JIEMEHTa B COCIUHECHUHW, MOJISIPHBIM OOBEM, XMMHUYECKAs PEaKIHs,
KiIaccu(uKalnus — peaklMid:  peakIUM  COEAMHEHUs,  pPeaKkLuu
pa3oKEHUs, pEeaKIUM 3aMEIEHHs, pPeakuuu OOMEHa, DJK30- H
SH/IOTEPMHUECKUE DPEAKLUHU, TEMI0BOH 3(PQEeKT peakuuu, pacTBop,

MaccoBas J10JIs BellecTBa (MPOIICHTHAs! KOHIIEHTpPAIIHs) B pacTBOpE

1.2

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XWUMHYCCKHUX MOHATHH H

IMPUMCHATH OTU IMOHATHUA TP OITMCAHHUU BEIICCTB U UX HpeBpaHICHI/Iﬁ

13

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJIeHHS (OpMys

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ

14

PacCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCIICCTB,
MOCTOSIHCTBA  COCTaBd, ATOMHO-MOJICKYJIAPHOI'O  Y4YCHUA, 3daKOHaA

ABoraapo

15

OIpEACIIATh BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHI)IX

COEIMHEHUSIX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUEC PpCaKIUU (HO qucily Hu COCTaBYy

YUYaCTBYIOIIMX B PEaKIMH BEIIECTB, 10 TEIIOBOMY dPPEKTy)

1.7

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJSPHYIO MAaccChl

BCIICCTB
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1.8

BBIYUCIISTH MAacCOBYIO JIOJIF0 XMMHYECKOTo 3JieMeHTa 1o (opmyie

COCIMHEHHS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIFO BECIICCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIbI TIO3HAHMS — HAOJIOJCHHE,
U3MEpEeHue,  MOJAETHPOBAHME,  OKCHEPUMEHT  (pealbHbll U

MBICJIEHHBI )

Ilo Teme: «Bakueiimme MpEACTAaBUTCIIN HCOPraHUYCCKHUX BCIICCTB)»

2.1

PaCKpbIBaTb CMBICJI  OCHOBHBIX  XHUMHWYCCKHX TTOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATE IMPHUHAIC)KHOCTh BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeuHeHui 1o popmynam

2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTL HCOPraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh  (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHBIX KIJIACCOB, MOJTBEPKIasi ONMCAHUE MPUMEPAMU

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA

25

IIPOrHO3UpPOBATH CBOIICTBA BC€IICCTB B  3aBUCHMOCTH oT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU MNPOTCKAHUA XHMHUUYCCKHUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CllefoBaTh IpaBWIaM IIOJb30BAaHUS XUMHUYECKOM TOCYyIOM U
1a00paTOpHBIM 00OPYZOBAaHMEM, a TaKXKe MpaBUiIaM OOpalIeHUs C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKUUSMHU 110 BBITOJHEHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB C OIpPEACIICHHOW MacCOBOM JoOJieH pacTBOPECHHOTO
BELIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPacTBOPOB ILIEJIOYEHM M KHCIOT C IIOMOIIBIO

WHIUKATOPOB (JIakMyc, peHoaTalenH, METUIIOPAHXK U IPYTHE)

2.7

IIpOBOAUTDH paC‘-IéTBI 10 YPaBHCHUIO XUMHYECKOMN pcaKkuun

ITo Teme: «llepuognueckuii 3akoH u Ilepmogmueckast cucrema
xumuyeckux snemeHToB J[. WM. MenneneeBa. CTpoeHHE aToOMOB.

Xumudeckas cBa3b. OKHUCINTEILHO-BOCCTAHOBUTEILHBIC pCakunuun»

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XMMHUYCCKHX HOHATHH: AApO atroMma,
9JICKTPOHHBIA CJIOM aTOoMa, aTOMHas OpOWTalb, paguyC aTroMa,

XUMHYCCKAad CBA3b, MOJSPHAA KW HCIOJIKIPHAA KOBAJICHTHAA CBA3b,
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ANEKTPOOTPHUIATEILHOCTh, WOHHAS CBsI3b, WOH, KaTHOH, aHHWOH,

CTCIICHb OKHCJICHHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTB XUMHUYCCKUE JJICMCHTHI

3.3

OIMCHIBATh M XapakTepu3oBaTh Tabmuunyoo (opmy Ileprogmueckoit
CHUCTEMbl XMMUYECKHMX 3JEMEHTOB: pa3jinyaTh IOHATHS «IJIaBHas
noarpynna (Arpymnma)» u  «mobounas noxrpymmna (brpymma)y,

«MaJIple» U «OObIIHEY IEPUOJbI

3.4

packpeiBaTh cMbica Ilepuonnueckoro 3akona JI.JMI. Menaeneesa:
ACMOHCTPHUPOBATH TIOHUMAHUEC HGpHOI[PI‘-IGCKOfI 3aBHCHUMOCTH CBOMCTB
XUMHYECKHX DJJIEMEHTOB OT UX TmolokeHus B Ilepuonmdeckoit

CHUCTCMC

35

COOTHOCHUTB O603H8.‘ICHI/I$I, KOTOPBIC HUMCIOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHUX SJICMCHTOB I[I/I
MeHnzaeneeBa» C YHCIIOBBIMU XapaKTCPUCTUKAMU CTPOCHUA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB n 3apgaa dapa, 06mee YHUCJIO

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIATh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COEIMHEHUIX

3.7

OIIPCACIIATE BUI XHUMHYECKOH CBS3HU (KOBaJ'ICHTHaH 151 I/IOHHaﬂ) B

HEOPTraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NMpOBEPIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0 00pa3oBaHusi

1

ITo Teme: «BemmecTBo U XUMUYECKAs] pEAKIUSD)

11

PAaCKpbIBATH CMBICII OCHOBHBIX XHWMHUUYCCKHX TIOHSITHI: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTHI, JSJCKTPOJIUTHYCCKAA AUCCOLMAlNs,
p€aKuu HOHHOI'O O6M€Ha, KaTaJin3aTop, XUMHUYCCKOEC PABHOBCECHC,
O6paTI/IMBIe u HCO6paTI/IMBIC pcakuunu,
OKHUCJIMTCIIbHOBOCCTAHOBHUTCIIbHBIC pcakuunu, OKHCJIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUC KW  BOCCTAHOBJICHUC, aAJUIOTPOIIHA,

aM(pOTepHOCTh,  XUMHYECKass  CBsI3b  (KOBaJICHTHAs,  HMOHHAs,
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MeTaJuIn4yeckasi), KpHCTAUIMUECKas pelIeTKa, CIUIaBbl, CKOPOCTb

XMMHYECKON peaKuuu

1.2

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATUH H

MNPHUMCHATH OTU IMOHATHUA TP OIIMCAaHNU BCIICCTB U UX HpeBpameHHﬁ

13

COCTaBJISITh YPaBHEHHS 3JCKTPOIUTHUUYECKON ITUCCOLMALUU KUCIOT,
IIEJI0Ye U COoJIeH, MOJHBIE M COKpAIICHHBIE YpPaBHEHUS PpEaKIUi

HOHHOro 0OMeHa

14

PACKpBIBATh CYHIHOCTb OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ

MOCPENICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajaHca 3TUX PeaKIui

15

IIpOBOAUTDH paC‘{éTH 10 YPaBHCHUIO XHUMHYCCKOM pCaKknuu

Ilo temam: «Hemeraiuibl U1 uMX coequHEHUSA» U «MeTaibl U UX

COCIUHCHUA»

2.1

XapaKTepU30BaTh (OMUCKHIBAThH) 00IME U CIEU(PUIECKUE XUMUUECKIE
CBOMCTBAa NPOCTBIX W CIIOKHBIX BEIIECTB, MOATBEPXKIas OIMHCAHUE
MIpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX

XAMHYECKHUX PEaKLIUA

2.2

COCTaBJISITb YpPaBHCHUSA peaxunﬁ, MOATBCPKAAIONUX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCXKAY BEHIECTBAMHU PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUH,
BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSX

2.4

CIeAOBaTh TMpaBWiaM TMOJb30BAHUS XHUMHUYECKOW TMOCYIONM WU
nabopaTopHBIM 00OpYIOBaHMEM, a TaK)Ke IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMH IO BBINOJHEHUIO
nabOpaTOPHBIX XMUMUYECKUX OTBITOB MO TMONYYEHUIO M COOMPAHUIO

ra3o00pa3HbIX BELIECTB (aMMHUAKa U YIJIEKUCIIOTO ra3a)

2.5

NPOBOJIUTh PEAKIUH, MOJITBEPKAAIONINE KAyeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaua,  kapbonar, ¢docdar, cunmkar, cyiabgar,
THJIPOKCUAMOHBI, KATHOHBI aMMOHWSI, WOHBI M3yYCHHBIX METaJIIOB,

NPUCYTCTBYIOIINEC B BOAHLIX pAaCTBOPAX HCOPraHNMYCCKUX BCUICCTB

ITo Teme: «XuMUS 1 OKpyXk)aromiasi Cpeaar

3.1

pacKpbIBaTb  CMBIC  OCHOBHBIX  XuUMuYeckux noHstui: [IJIK

BCIICCTBA, KOPPO3UsA MCTAJIJIOB
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3.2

MPUMEHATh OCHOBHBIC OTEPAIMH MBICTUTEIBHOU JCATEIHBHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — Uil  HM3Yy4YECHHS
CBOWCTB BEIECTB W XUMHUYECKHX PEaKIUH; €CTeCTBEHHOHAYYHBIC
METOJIbI TO3HAHHUS — HAONIOJACHUE, H3MEpPEHUE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (peabHbI U MBICICHHbIH )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS

8 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRaAHUSA

1

HepBOHa‘-IaHBHBIG XUMHNYCCKHUC ITOHATHUA

11

[Ipenmer xumuu. Ponb XMMuU B JKU3HM 4eloBeKa. XHMHsI B CUCTEME HayK.
Tena u BemectBa. dusnueckue CBOMCTBA BEHIECTB. ATperaTHOE COCTOSIHHE

BCIICCTB

1.2

IlousTue o METOJaX ITO3HAHUA B XUMHH. Yucteie B€IICCTBaA U CMECH. Crioco0bI

pasaciiCHus cMecei

13

ATOMBI H MOJICKYJIBI. Xumuueckre d3yeMeHThl. CHMBOIBI  XMMHYECKHX

351eMeHTOB. [IpocThle U cilokHBIE BelecTBa. ATOMHO-MOJIEKYIISIPHOE yYEHUE

14

XuMuueckas Q)opMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OTtHOCHTEILHAS aTOMHas mMacca.
OTHOCHUTENLHAS MOJICKYJISIpHAAg Macca. MaccoBas g0l XMMHYECKOIro dJIeMEHTa

B COCIMHCHHUHN

15

KommuectBo BemectBa. Moisib. MospHast macca. B3anmocBsA3b KOJIM4YECTBa,
Macchl M YHUCIa CTPYKTYpHBIX €AWHHMII BemlecTBa. Pacu€Tsl mo ¢dopmynam

XUMHUYCCKUX COCI[I/IHGHI/Iﬁ

1.6

dusnyeckue U XMMHUUYECKUE SIBJICHMSI. XUMHUYECKas peaklus U €€ MPHU3HAKU.
3aKOH COXpaHEHHUS] MacChl BELECTB. XUMHUUecKe ypaBHeHus. Knaccupukanus

XHUMHUYCCKUX peaKI_II/Iﬁ (COC,Z[I/IHCHI/IH, Pa3I0XKCHUA, 3aMCIICHUA, O6MCHa)

1.7

XUMUYECKU IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOU MOCYJI0OM, C TpaBUIIaMH
paboTel B JabopaTopuM W TpUeMaMH oOpaimieHuss ¢ J1abopaTOPHBIM
000OpyJOBaHUEM, H3yUYE€HHE W OINUCaHHe (U3UYECKUX CBOMCTB 00pasloB
HEOpPraHMYEeCKUX BEIIeCTB, HaOmoaeHue (usnueckux (TUIaBIeHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIIKe, KHUIEHUE U KOHACHCAILUS BOJbI) U
XUMUYEeCKHX  (TOPCHHWE CBEYM, MPOKAIMBAHWE  METHOW  TPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCJIOTOW) SIBICHUN, HaONIONEHWE U OIMUCaHUe
NPU3HAKOB TPOTEKaHMWs XHUMHYECKMX peaknuid (pasjloXeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPHAOM Oapus, pa3ioXKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE XKelle3a C PacCTBOPOM
conu meau(1l), m3yuenue cnocoOoOB pazencHus cMeceil (C MOMOIIbI0 MarHUTa,
bunsTpOoBaHWE, BHIIAPWBAHWE, MUCTWUIAIMSA, XpoMarorpadus), mpoBeaecHUE

OUYMCTKU OBAPEHHOM COJU, HAOIIOICHNUE U ONTUCAHKE PE3YIbTAaTOB IPOBEACHUS
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OTBITa, HWJUTIOCTPHUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOejel

MOJIEKYI (IIapOCTEPKHEBBIX )

Baxneimme MMpEACTAaBUTCIIN HCOPraHUYCCKHX BCIIECCTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — anemMeHT u mpocToe
BellecTBo. HaxoxneHue kuciopona B mpupone, pusmueckue M XUMHYECKUE
cBoiicTBa (peakmuu ropenusi). Okcunasl. Ilpumenenue kucimopona. CrocoObr
MOJIyUYeHHUsl KHUCIIOpoAa B Jaboparopuu M MPOMBINUIEHHOCTH. KpyroBopoT

Kucioposa B mpupose. O30H — auoTponHas MogudUKanus KUCIopoaa

2.2

TemoBoit 3pPexT XuMrudeckoil peakliuu, TEPMOXUMUYECKUE YPABHEHUS, IK30-
Y SHAOTEPMUYECKHUE peaKlMK. TOIUIMBO: Yroiib U METaH. 3arpsi3HeHUE BO3/IyXa,

YCUIICHUC MTAPpHUKOBOI'O B(I)CI)CKTB., pa3pymieHue O30HOBOI'O CJI0s

2.3

Bonopon — aneMeHT 1 mipocToe BemiecTBo. HaxoxaeHue Bogopoia B IPUPO/IEL,
dbusznyeckue M XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYECHHS.

Kucnots! u conu

2.4

Monsipablii 00beM ra3oB. PacyeTsl M0 XMMUUYECKUM YpaBHEHHUSIM

2.5

dusnyeckrue CcBoMcTBa BoAbl. Boma kak pactBoputenb. PacTBOpEL
Haceplliennble 1 HEHACBILEHHBIE PACTBOPLI. PacCTBOPUMOCTE BELIECTB B BOJE.
MaccoBasgs 1ons BemecTsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B mpupoje M B XKHU3HU 4enoBeka. Kpyrosopot
BOABl B TIpupofe. 3arps3HEHUuEe MNpUPOAHBIX BoJ. OXpaHa U OYMCTKA

MMPUPOAHBIX BOJ

2.6

Knaccugukanus Heopranmueckux coenuHeHnidl. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpasywomue (OCHOBHbIE, KHUCIOTHbIE, am(oTepHble) U
HeconeoOpasyrone. Homenknarypa okcuzoB. Du3nueckue U XHUMHUYECKHE

cBOMCTBA OKCUIOB. [lonydyeHne okcuaoB

2.7

OcHoBaHHS. KHaCCI/I(I)I/IKaLII/IH OCHOBaHMIA; IJ.Ié.IIO‘-II/I U  HCEPACTBOPHUMBIC
OCHOBAHUA. HOMCHKJ'IaTypa ocHoBaHuil. du3nUecKkrue U XUMHUYECKHUE CBOMCTBA

ocHoBaHu. [lomyueHrne ocHOBaHUI

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknatypa xucinot. Ousznueckue u
XUMHYECKHEe CBOMCTBA KHCIOT. Psam axktmBHOCcTH MeTtamaoB H.H. bekerosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT

2.9

Comu. Homenknarypa coneil. OU3MYECKHME W XMMHYECKHE CBOMCTBA COJICH.

ITony4yenue conen

2.10

I'ereTmueckas CBA3b MCXKIY KiIaCCaMH HCOPIraHUYCCKUX Coe,HI/IHeHI/Iﬁ
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2.11

XUMUYECKUH  IKCHEPUMEHT: KayeCTBEHHOE OINpeAeNieHUE  COIepKaHUs
KHUCIIOpOJia B BO3JyXe, IMOJIy4eHHEe, COOMpaHue, pacrno3HaBaHUE U H3YUYCHHE
CBOWCTB KHCJIOPOJAA, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (mokapa), 03HaKOMJICHHUE C
o0pa3llaMyl OKCHJIOB M ONHMCAaHHE WX CBOWCTB, IOJy4YeHHE, COOHMpaHHE,
pacrno3HaBaHHe M H3Yy4YeHHE CBOWCTB BOAOpOJa (TOpeHue), B3aUMOJICHCTBUE
Bozopoaa ¢ okcuaom meau(ll) (Bo3aMOKHO HCONIB30BaHUE BUACOMATEPUATIOB),
HaOmo/leHne 00pa3lioB  BELIECTB KOJIMYECTBOM | MoJb, HCCIeI0BaHUE
0COOEGHHOCTEH  pacTBOpEHHUsS] BEIIECTB C PA3JIMYHOH PaCTBOPUMOCTHIO,
MPUTOTOBJICHHE PACTBOPOB C OMpPENEICHHOW MacCOBOM JoJiel pacTBOPEHHOTO
BELIECTBA, B3aWMOJAEWUCTBUE BOJbI C MeTallaMd (HAaTPUEM M KaJbLUEM)
(BOBMOXKHO HCTOJb30BAaHUE BUICOMATEPHANIOB), OIpEAEICHUE PACTBOPOB
KACIOT W IIENI0Yeil C TOMOIIBI0 HMHIUKATOPOB, HCCIEJOBaHHE O0pasloB
HEOPraHMYECKHUX BEIIECTB pPAa3JIUYHBIX KJIACCOB, HAOMIOACHHE W3MEHEHUS
OKpacKd HHIUKAaTOPOB B pacTBOpax KHUCIOT ¥ IIEJIOYeH, H3y4YeHUE
B3aumoyeiictBus okcuga Memau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KHCIOT C
METaJuIaMH, peaKkuii HeUTpaau3any, NOJyIeHNEe HEPACTBOPHUMBIX OCHOBAHHIA,
BBITECHEHHE OJIHOTO MeTajyla JApYyrUM M3 pacTBOpa COJIM, pELICHHe
OKCIIEPUMEHTAIBHBIX 337ad Mo Teme «BakHeWIwe K1acchl HEOPraHMYECKUX

COeTUHEHNI

Ilepnonnueckuii 3akoH u [lepuonnueckas cucreMa XMUMHYECKHUX JJIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITNU

31

[lepBble TOMBITKKA KIACCU(PHUKAIMU XUMHUYECKUX dJeMEeHTOB. [loHsaTHe o
IpyNmax CXOJHBIX AJIEMEHTOB (IETOYHBbIE U IIEIOYHO3EMETbHbIE METalIbI,
raJioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbhle 00pazyroT aMdOTepHbBIE

OKCUIBI U TUAPOKCHUIBL

3.2

Ilepnonnueckuii 3akoH. [lepnoandeckas cucreMa XUMHYECKUX 31eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas )51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepponnueckorr cucreMbl xuMuueckux oasemeHroB [[.M. Menneneesa.
Ilepuonbr u rpymnmbel. DU3HYECKHHA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa v rpyIiibl 3JICMCHTA

3.3

Crtpoenne atomoB. CocTtaB aToMHBIX snep. M3oTtombl. DnexTponsl. CTpoeHue
DIIEKTPOHHBIX  000J04eK aroMoB TiepBbIX 20 XUMHUYECKUX DJIEMEHTOB

ITepuoanueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
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AJIEMEHTA M0 ero nojoxkeHuto B [lepuoanyeckoii cucreme /.M. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMHMUYECKHX 3JIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpynmaM U MepHOAaM.
3nauenue [lepuoamueckoro 3akona u Ilepuonuyeckoi CUCTEMBI XUMHUUYECKHUX
AJIEMEHTOB JJIsl pa3BUTUA Hayku U npakTtuku. J[.M. MenaeneeB — ydeHbI U

rpakJIaHuH

3.5

Xumuueckass cBsi3b. KoBanmeHTHass (HojsipHass ¥ HEMOJIApHAs) — CBSI3b.

DIIEKTPOOTPULIATENHHOCTh XUMHUECKUX 31eMeHTOB. MlOHHAs CBA3B

3.6

Crenenps okuciieHns. OKHCINTEILHOBOCCTAHOBUTEIIHLHBIE pCaKIuu. Hpoueccm

OKHCJICHHUS U BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OKCIIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aWMOJEHCTBHE THUAPOKCHIA LUHKA C PACTBOPAMM KHUCIOT H
LIeJI0YEH, TPOBEACHUE OIBITOB, WIUIIOCTPUPYIOIINUX IPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKquI (FOpeHI/IC, p€aKuuun pa3IoKCHH, COGI[I/IHCHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA

BemectBo 1 xumnueckas peakuus. [lopropenue

11

[Iepnonnueckuit 3akoH. Ileprnoauyeckas cucrema XuMu4ecknx anemeHTos J1.1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHMYECKHX OJJIEMEHTOB IEPBBIX TPEX IEPUONOB, Kaiuus, KalblHUs U HX
COCIMHEHUN B COOTBETCTBHUU C IOJOKEHHMEM JJIEMEHTOB B Ilepuoanueckon

CUCTCMC U CTPOCHUECM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THUIBI KPHUCTANIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIICTKH
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAsA). XMMHUUYECKHUE CBOMCTBA BEILECTB,
OTHOCAIIMUXCA K Ppa3IMY4HBIM  KJIACCAM HEOPTaHMYECKHX  COEIUHEHUH,

TCHCTUYCCKAA CBA3b HCOPTraHNYCCKUX BCILICCTB

13

Krnaccudukanys XuMu4eckiX peaklui Mo pa3indHbIM IpHU3HaKaM (1o YUCTy U
COCTaBYy YyYacCTBYIOIIMX B pEaKlUU BELIECTB, MO TeioBoMy 3ddexTy, 1o
U3MEHEHHIO CTeNeHeH OKHCICHHMsS XMMHYECKHX DJIEMEHTOB, 10 OOpaTHUMOCTH,
[0 y4YacTHUIO KaTalu3aTopa). OK30- M  DHIOTEPMHUYECKHE  PEaKLHH,

TEPMOXUMHUUYECKHUE YpaBHEHHUs. [IoHATHE O CKOPOCTH XUMHUUYECKON peaKLuu
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14

[Tonste 06 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsTue o
TOMOTCHHBIX M T€TEePOTeHHBIX peakiusax. [[oHITHE 0 XUMUYECKOM PaBHOBECHHU.
@DaKkTOphl, BIUSIONIME HA CKOPOCTh XWUMHUYECKOW pEaKIUU U TMOJIOKEHHE

XUMHYECKOI'O paBHOBECHU A

15

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHWE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUl C HCHOJIb30BAHUEM METO/A

ANIEKTPOHHOTO Oananca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMN BEIIECTB C PA3JIMYHBIMU BHIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIHUTHI.
Peakiuu nonHoro obmena. YcClioBUsI MPOTEKAHHUS PEAKIUA MOHHOTO OOMEHa,
MOJIHBIE W COKpAlICHHbIE HMOHHBIE ypaBHEHMs peakuuil. CBoOICTBa KHCIOT,
OCHOBaHMN W cCoOJieH B CBETE IMPEACTaBICHUNH 00 IIIEKTPOIUTHUECKON

Aucconuanuu. KauecTtBeHHBIE pC€aKu Ha HOHBI. ITonsatue o TUAPOIU3C conen

1.7

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHHE C MOMAEISAMH KPHCTALIMYECKUX
PELIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HEMETasioB (rpadura u
ajiMa3a), CIIOKHBIX BEIIECTB (XJIOpUAA HATpHs); HCCIeOBaHHWE 3aBUCHUMOCTHU
CKOPOCTH XHWMHYECKOW peakIuu OT BO3JCHCTBUS pPA3IUYHBIX (HaKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BEIECTB,  Ipolecca
JUCCOLMAIMU  KHUCIIOT, IIeno4ed M cojie  (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIIOB); TPOBEIEHHE ONBITOB, WUIIOCTPUPYIOIUX MPU3HAKH
MPOTEKAHUS PEaKlMii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajKa, BhIJICICHUE Ta3a,
o0pa3oBaHHe BOJBI); OMNBITOB, WIIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX pEaKIMUN (TOpEHHE, PeaKUu DPa3JIOKEHUs, COEINHEHUs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIECTB C MOMOIIbI0 KAUECTBEHHBIX PEaKIUi

Ha UOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3aJia4d

Hemetamsl 1 UX COEAUHEHUS

2.1

OO6mass  xapakTtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. Ctpoenue u pu3nyecKrue CBONCTBa MPOCTHIX
BEIIECTB — TallOTeHOB. XWMHUYECKHE CBOHCTBA Ha TMpUMEpe XJopa
(B3aMMOZEHCTBUE C METAJUIaMH, HEMETaIaMH, MIeJo4aMiu). XIIOPOBOIOPOI.
ConsiHast KHCIIOTa, XUMUYECKUE CBOMCTBA, MOTy4YeHHE, TpuMeHeHue. [leiicTBre
XJIOpa ¥ XJIOPOBOAOPO/a HA OPraHW3M 4YelloBeKa. BakHelmme XJIOpUabl U UX

HaxO0XJICHUE B MIPUPOJIC
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2.2

OO6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapakTepHble cTeneHu okucienus. CtpoeHue u Gu3nuecKue cBOCTBa
MPOCTBIX BEUIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KHCIIOpo/ia U cepbl. XUMHUecKue cBoicTBa cepbl. CepoBOIOPOA, CTPOCHHUE,
¢dusnueckne W XUMHYECKHME CBOWCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuIoB. CepHasi KUCIOTa, PU3NYECKHE U XUMHUYECKHE CBONCTBA
(oOmme Kak MpencTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XuMHUUECKUE
peakuuu, Jexalue B OCHOBE MPOMBILIUIEHHOTO CIoco0a IMONTYy4YeHHUs] CepHOH
kucnoThl. Ilpumenenue. Conu cepHOW KHUCIIOTHI, KaueCTBEHHAs pPEaKIUs Ha
cynbdar-uoH. HaxoxxneHue cepsl U €€ COeAMHEHUN B MpUpoje. XUMUYECKOE
3arpsi3HEHUE OKpPYXKarolled Cpelbl COSAMHEHUSIMU Cepbl (KHUCIOTHBIE J0XK[IH,

3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPeJ0TBPALLEHUS

2.3

OOmiass xapakTepucThuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIC CTETICHU OKUCIICHUS. A30T, pacCpOCTPAHEHHUE B IPUPOJIE,
¢dusnueckrue U XMMHYecKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHHS, UX (U3NYECKHEe M XMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KadecTtBeHHasi peakiiusi Ha MOHbI aMMOHHS. A30THasl KHCJIOTa, €€ MOJIyYCHHE,
¢du3nueckne W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcnomp3oBaHuE HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMUYECKOe 3arpsi3HEHUE OKPYXKarolle
Cpenbl COeAMHEHUSMH a30Ta (KUCJIOTHBIE JTOK/IU, 3arps3HEHUE BO3/1yXa, TTOYBbI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaupukauu gocdopa, GpuUMUECKHEe U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKHE CBOWCTBa, monydeHue. Mcmomp3zoBanue (ocdaroB B KadecTBe

MUHEPAIbHBIX Y100peHuit

2.5

OO6mass xapaktepuctuka »yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUSA. YIVIEpOJA, aJUIOTPOIHBIE
MoaudUKaAIK, paclpocTpaHeHHe B TpUpoje, (PU3MYeckrne U XUMHUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
X (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, JIEHCTBHME Ha JKUBBIE OPTraHU3MBI,
MOJTydeHUE U TPUMEHEHHE. DKOJIOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); rumoreza TrI00ambHOTO TMOTETUICHUS KIUMAaTa;, MapHUKOBBIMA

addext. VYromapHas KHCIOTA W €¢ CONMHM, UX (U3UYECKHEC U XUMHUYECKHE
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CBOICTBa, MoiydyeHHe M NpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHaT-
noHbl. Vcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEJILCKOM XO03AMCTBE

2.6

[lepBoHauaIbHBIE TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COEAMHEHUSX
yriepona (MeTaH, 3TaH, STWIEH, AaleTHICH, STAaHOJ, TJHIEPHUH, YKCyCHas
kuciora). Mx cocraB u xumuueckoe crpoenue. Ilonstue o Ouonormuecku
BO)XHBIX BEIECTBAX: JXHpaxX, OENKax, YIJIeBOJaX — W UX POIU B JKU3HU
4yenoBeka. MarepuaibHOe €IUHCTBO OPraHMYECKMX W HEOPraHUYeCKUX

COEIMHEHUN

2.7

Kpemunii, ero ¢usnueckme # XHMHUYECKHE CBOWCTBA, MONyYCHHE U
npumenenue. CoenuHeHuss KpemHus B mpupojge. OOmme mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kuciore. CUIMKATHI, UX UCIOJIb30BAHKUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BakHele cTpouTeabHble MaTepPHAIIbI:
KepaMHKa, CTEKJO, IIEMEHT, OeToH, jxene300eToH. I[Ipobmembl Oe30macHOro

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCC,HHGBHOI;'I KHN3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4YeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEICHUE Ka4E€CTBEHHBIX PEAKUMK Ha XJIOPUA-
HMOHbI M HaOJIIOJJeHHE MPHU3HAKOB HUX MPOTEKaHMs; OIBITHL, OTpaKaroIIMe
(u3nUecKre 1 XMMUYECKHE CBOMCTBA raJIOr€HOB U MX COEIUHEHHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 0OO0paslaMHu XJIOPUIOB
(ramoreHuIoB); O3HAKOMJICHHE C OOpa3llaMH Cepbl U €¢ COeIUHEHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Mpolecca
oOyriauBaHus caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIIOTBHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIIOTHI, MPOBEACHHE
KauecTBEHHOW peakuuu Ha cynbar-uoH U HaOIIOJEHHE MpU3HAKa e¢
MIPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COETUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMAaTEepHAIOB), oOpa3LaMu
a30THBIX U (ocOpHBIX yrnoOpeHUii; odyyeHue, coOupaHue, paclo3HaBaHue U
M3Y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KAauyeCTBEHHBIX peakIuil Ha HOH
aMMOHMSI ©  (ochaT-uOH ¥ U3YyYEHHE NPU3HAKOB MX IPOTEKaHMS,
B3aMMO/JICHICTBIE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO0 (BO3MOXKHO
UCIOJb30BAaHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATMYECKUX
pemeTok anMaza, rpadura, QyiepeHa; O3HAKOMJIEHHE C  TIPOIECCOM
azicopOLIMK PaCTBOPCHHBIX BEIECTB AKTHBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM

MPOTHBOTa3a; IMOJyuYeHHe, cOOMpaHue, paclio3HABAaHWE W W3YYCHUE CBOMCTB
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YIJIEKUCIIOro ras3a; IpOBEIEeHUE KAayeCTBEHHBIX peakluil Ha KapOoHAT- U
CIWJIMKAT-UOHBl W H3yYEHUE TPU3HAKOB HX TMPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIIMEH CHJIMKATHOW IPOMBIIUICHHOCTH; PEHICHUE IKCIEPUMEHTATbHBIX

3aaa4 110 TeME «BakHelme HeMeTauIbl U UX COCIUHCHUA»

MeTtamisl 1 BX COCIMHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nojgoxxeHus B llepuoamyeckoid cucreme XuMuueckux odnementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIuioB. MeTainyeckast CBs3b U
MeTa/UTMYeCKasi KPUCTAUIMYECKass pemeTKa. DJIEKTPOXMUMHYECCKUN P

HaIIpsHKEHUN METAJIIIOB

3.2

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue crocoObl MOTYyYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTanb, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[lenouynsle Meramibl: nosioxkeHue B llepuoauyeckoll cucTeMe XHUMHUYECKUX
aemenToB JI.M. MeHjeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMmepe HaTpus U Kanus). OKkcuasl 1
TUAPOKCUABl HAaTpus W Kanus. lIpuMeHeHue INEeIoYHBIX METAIIOB M HX

COEIMHEHUN

3.4

[IlenoyHO3eMenpHBIE  METaUIBl MarHuid W KaJbLUW: IIOJIO)KEHHE B
[Iepnonnueckoii cucreme xumudeckux uieMeHToB (.M. Menneneesa; crpoenue
X aTOMOB; HAaXOXJEHHE B mnpupoac. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
Maraus " KaJIbLIUi. Baxxneimme COCIUHCHUSA KaJIbIIUS (OKCI/II[, TUAPOKCHU I,

coin). XKECTKOCTh BOJIBI M CITOCOOBI €¢ YCTpaHEHUS

3.5

AmoMuHUi: nonoxkeHue B lleproanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpOEHHUE aToMa; HaxOXXJAEHUE B mpupoae. Ouzndeckue u
XUMHYECKHE CBOMCTBA aTOMUHUS. AMGOTEpHBIE CBOMCTBA OKCHUA U THIPOKCUIA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3neMenToB J[.1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXKJIEHWE B mpupoje. Dusmyeckue u
XUMHUYECKHUE CBOMCTBa kene3a. Okcuabl, ruapokcuabl u conu xkenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOTYICHHE

3.7

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METaJJIOB U CIUIABOB,
uX (U3NYECKUMHU CBOWCTBAMM; HM3y4YCHHE PE3YyJbTATOB KOPPO3UU METAIIIOB

(BO3MOKHO WCITOJIb30BaHUE BUJICOMATEPHAJIOB), 0COOCHHOCTEM
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B3aUMOJICHCTBUSA OKCHJA KadbllUsd M HATpUs C BOJMOH  (BO3MOXHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHUE CBOMCTB >KECTKOW BOJIBI,
mpoiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIIOJIb30BAHUE
BHJICOMATEPHAIOB); TTPU3HAKOB MPOTEKAHUS KAaUYeCTBEHHBIX PEAKIIMi HAa MOHBI
(marnus, xanbpius, adroMuHus, nuHka, skenesa(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W ONMCAaHUE MPOIECCOB OKpAIIMBAaHUS IUVIAMCHH MOHAMH HaTpHs,
Kaiuss ¥ Kainblugd  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUCOMATEpPHUAIIOB);
uccaeaoBaHue aM(OTEPHBIX CBOWCTB THIAPOKCHAA ATIOMUHUS U THIPOKCHIA
LIMHKA; PEIIeHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHelme MeTamibl 1

nX COCAUHCHUS)

XuMus u OKpYyXKaromasa cpcaa

4.1

HoBbie maTepuanbsl u TexHosjoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas moMomis mpu XMMHYECKHUX OXKOTax U

OTpaBIICHUSIX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM  IpPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxatomeit cpeabl [1JIK. Posib XUMuM B pelIeHUN 3KOJIOIMYECKUX MPOOIIEM.
[IpupoaHble MCTOYHUKU YIJIEBOAOPOJOB (yroyib, MPUPOIHBIA Ta3, HEPTH),

IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6LITy " TPOMBITINIICHHOCTHU

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTcpuaJioB (CTCKHO, CIIJIaBbI

METAJIJIOB, OJIMMEPHBIE MaTEPUAIbI)
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IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHUA

IIpoBepsiemblie TpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopasosanus Ha ocHose ®I'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHWH TPUPOJABI, NOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U HPaKTUYECKOU
NeSITEIbHOCTH YEJIOBEKAa B YCIOBHSAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAaHHUEC MECTAa XUMUU CPCIU NPYIruX €CTCCTBCHHBIX HAYK

1.2

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHI/Iﬁ; YMCHHC HCIIOJIB30BAaTH MOJCIN I

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

13

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKECHHIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit mpodeccuoHanbHON AeSITENbHOCTU
U c/eNaTh OCO3HAHHBIM BHIOOP XMMHUHM Kak MPO(UIBLHOrO mnpenMeTa

MIpH TIepexo/ie Ha YPOBEHb CPETHETO 0011ero 00pa3oBaHus

Brmanenue cucreMol XUMHUYECKHX 3HAHUM M yMEHHE IPUMEHSTh

CUCTEMY XUMHNYCCKUX 3HaHHfI, KOTOpPas BKJIKOYACT:

2.1

BaXHEHWIINEe XUMHYECKHE TOHATHUS: XHUMHYECKHI DJIEMEHT, aTOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CJIOYKHOE BEIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAsA CMECh, OTHOCHUTENIbHbIE aTOMHAas M MOJIEKYJsIpHas
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MOJISPHBIM
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, CONb (CpelHss), XUMHUYecKas
peakius, peaklUH COEAMHEHUS, DPEaKLUUU pa3loKeHUs, peakluu
3aMelIeHMs], peakluu oOMeHa, TermaoBoH 3((eKT peakiuu, 3K30- U
HHJIOTEPMHUUYECKHE PEAKLUHU, PAcTBOP, MaccoBas AOJSI XUMHYECKOTO
3JIEMEHTa B COEIMHEHUH, MaccoBast 0JIs1 U TPOLIEHTHAsl KOHLIEHTPALHSI

BCIIICCTBA B paCTBOPC, AAPO aTOMA, 3H€KTp0HHBII71 clioi aToMa, aTOMHas
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opbuTanb, paguyc aroma, BaJEHTHOCTb, CTENEHb OKUCIICHHUS,
XUMHYECKasl CBSI3b, JIEKTPOOTPULIATETILHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBQJIGHTHAsT  CBsI3b, HMOHHAs  CBSi3b, METAUIMYECKas  CBS3b,
KpUCTAJJIMYECKasl pelieTka (aTOMHas, HWOHHAasg, MeTaJlIndecKas,
MOJICKYJIIpHAsi), UOH, KaTHOH, aHHOH, BJIEKTPOJIUT U HEDIJICKTPOJIHUT,
AIIEKTPOJIUTUYECKAs] JUCCOIMALMsI, PEaKluu HOHHOTO oOOMeHa,
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLMH,  OKUCIHUTEIb U
BOCCTAHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, JJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpPATHMBIE pPEaKIuH,
CKOPOCTh XMMHUYECKOM peakiuu, karamuzatop, I[IJIK, xopposus

MCTAJLII0B, CIIJIaBBI

2.2

OCHOBOIIOJAraromue 3aKOHbI XHMHH: 3aKOH COXpPaHCHHUSA MACChI,
HepI/IO,Z[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeHﬂeneeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTaJIpo

2.3

TCOpHUHn XHUMHH: ATOMHO-MOJICKYJIApHAst TCOpHUs, TCOpHUAa

3JIGKTpOJIPITPI‘-IGCKOI71 JHUCConManuu

Bnanenue ocHoBaMu XHUMHYCSCKOHN I'paMOTHOCTH, BKJ'IIO‘-IaIOH_IeI‘/'IZ

3.1

YMEHUE TMpaBUIBHO MHCHOJb30BaTh M3YYEHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHUCIIE MHUHEpaJbHbIE YAOOpEHHS, METaJlIbl U
CIUIaBbl, MPOAYKTHl  MEpPepadOTKH  MPUPOJHBIX  HCTOUYHHUKOB
YTJIEBOJOPOAOB (YIJis, IPUPOTHOTO Ta3a, HEPTH) B OBITY, CETHCKOM
XO03sICTBE, Ha MPOM3BOICTBE M TIOHUMaHWE 3HAUEHUS KUPOB, OEIKOB,
VIJIEBOJOB JJIsi OpraHuM3Ma 4YelloBeKa; yMEHHE IPOrHO3UpOBATh

BJIMAHUC BCUICCTB U XUMHUYCCKUX MMPOHCCCOB HAa OPTraHU3M YCJIOBCKa U

OKPYKaOI1YI0 IPUPOJIHYIO CPELY

3.2

YMCHHUC HUHTCTPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMH IOPYTUX

y4eOHBIX MPEMETOB

3.3

HaJIMYue OmbITa pabOThl C Pa3IMYHBIMU UCTOYHMKAMHU HH(OpMAaINH
N0 XUMUU (HayyHass M HAay4HO-TIONYJISipHAs JHMTeparypa, CIOBapH,

CIIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HUX
MMPEBpAICHUAX n IMPAKTUYCCKOM MMPUMCHCHUHN n YMCHUEC

HCIOIL30BaTh €¢ IJId PCIICHU A y‘-IC6HO-1'[03HaBaTeJ'ILHLIX 3aJga4

BJ'IaI[eHI/Ie OCHOBAaMM TOHSITHIHOTO arrmapara WM CHMBOJUYCCKOI'O

A3bIKa XUMHH JJII COCTaBJICHHUA (bOpMy.]'I HCOPTraHWYCCKUX BEHICCTB,
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YpPaBHEHUA  XUMHUYECKUX  pEAKIUW; OCHOBAMH  XHMHYECKOM

Homenkiatypsl (IUPAC u TpuBuaibHON)

VYMmenne OOBSICHATH CBSI3h MOJIOKEHHS DJIEMEHTA B HCpHO,Z[H‘ICCKOﬁ

CUCTECMC C YHCIOBBIMU XaAPAKTCPUCTHUKAMU CTPOCHHA AaTOMOB

S) XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii fAapa, oOIee Yucio
AIIEKTPOHOB), pAacCIpeleIeHUeM JIIEKTPOHOB 110 HSHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOI0B, KAIHS U KaIbLIUs
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMUYECKHX DJIEMEHTOB (paJnyc aTroMa, 3JIEKTPOOTPHIATEIBHOCTS),
6 MOPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIIEMEHTOB B
[lepuonnueckoii cuctemMe (B MallbIX TMEpUOAAX U  TJABHBIX
MOJArPYMIAax) U AMEKTPOHHOTO CTPOSHHS aToMa
7 YMeHnue kiaccupUIupoBaTh:
7.1 XUMHUYECKUE DJIEMEHTBI
7.2 HEOpraHUYECKUE BEILECTBa
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpeaensTh:
81 BAJICHTHOCTh M CTENEHb OKUCIIEHUS XUMHYECKUX AJIEMEHTOB, 3apsij
' HOHA
82 BUJ XMUMHYECKOW CBSI3M M THIl KPHUCTALIMYECKOW CTPYKTYpHI B
' COE/IMHEHUSIX
8.3 XapakTep Cpeabl B BOJAHBIX PACTBOPaX BEIIECTB (KHUCIOT, OCHOBAHHIA)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIh
9 YMeHue xapakTepu3oBaTh (pU3nyecKre 1 XUMHUECKUE CBONCTBA:
IPOCTHIX BEIIECTB (KHUCIOPOA, O30H, BOJOPOJ, TpaduT, anmMas,
9.1 KpeMHHi, a30T, (ochop, cepa, Xyop, HATpwid, Kaaud, MarHui,
KaJIbIIUN, aJTFOMUHUHN, KEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pacTBOpoB (BOja,
aMMMaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHJBI M T'HJIPOKCUIBI
92 metaiioB [-IIA rpynn, amtomunus, menu (II), uumuka, xeneza (II u
' III), oxcuap! yraepona (I u IV), xpemuus (IV), azora u pocopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a30THCTas, a30THasi,
dbocdopHas, yroapHas, KpeMHHAEBas! KUCIOTA U UX COJIN)
9.3 NPOTHO3UPOBATh U XapaKTEpPU30BaTh  CBOWCTBA  BEIIECTB B
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3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUA, NPUMCHCHHUE BCILICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOXHOCTD ITPOTCKAHUA XUMHWYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIATh MOJIEKYIISIPHBIC U HOHHBIC YPABHEHUS PEAKLIUN, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUIT
103 WUTIOCTPUPYIOIIUX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (rpynn) HEOpraHMYECKHUX BEILECTB
104 MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK 1y HUMH
11 YMeHue BIYUCIATh (IPOBOJUTH PacUeThl):
111 OTHOCHUTEJIbHYIO MOJIGKYJISIDHYI0O M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJTF0 XHMHUYECKOTO 3JIEMEHTA B COSMHCHUT
11.2 MacCOBYIO JIOJIIO BEIIECTBa B PacTBOpE,
11.3 KOJIMYECTBO BEIECTBA M €r0 MacCy, 00bEeM ra3oB
114 [0 YpPaBHCHHUSAM XHMHYCCKUX PEAKIHA WM HAXOIUTh KOJIUICCTBO
' BelIeCTBa, 00BEM U MAacCy PEareéHTOB UJIU MPOJTYKTOB pEaKIH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJAaMH  HAy4YHOTO  TMo3HaHUS (HaOIromeHue,
121 U3MepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) PU U3YUECHUHU BEUIECTB U
' XUMHUYECKHUX SIBJICHUH; yMeHHEe CQHOPMYIMpPOBATh TpodiieMy H
MPEJIOKUTH IMMYTH €€ pelIeHuUs
195 Oe3omacHOil pabOThl C XHUMHUYECKMMH BEIIECTBAMHU, XUMHUECKOU
' MoCcyA0i U 1abOpaToOpHBIM 000PYA0BaHHEM
MpaBUIaMu O€30MacHOTO O0paIeHus C BEIECTBAMH, HCTIOIb3yEeMbIMHU
B TIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX cOSpPEeKeHUS
123 3I0pPOBbS U OKPYXKAIOLIEH MPUPOTHOW cpedpl; MOHUMaHHE Bpeaa
' (omacHOCTH) BO3JCWCTBHSI HA JKHUBBIC OPTaHU3MBI OINPEACICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHUS] M TPEJOTBPAIICHUS HX BPEIHOTO
BO3JEICTBUS
13 Hannuue mpakTHYeCKUX HABBIKOB TUTAHWPOBAHHS W OCYIICCTBICHUS
CIIETYIOIIUX XUMUYECKUX IKCIICPUMEHTOB:
131 M3y4YeHUE W OMUcaHue (PU3NUECKUX CBONCTB BEIICCTB; O3HAKOMIICHUE
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C (1)I/I3I/I‘IGCKI/IMI/I n XUMHUYECCKUMH SIBJICHUSIMH, OIIBITHI,

WJUTIOCTPUPYIOLIME MPU3HAKH TPOTEKAHUSI XUMHUECKUX PEaKIui

13.2

U3y4eHUE CII0COO0B pa3ieleHHs cMeceit

13.3

NOJTy4EHHE KUCIOPOAA M M3Y4EHHE €ro CBOMCTB; IOJIY4EHHUE
BOJIOPOJIa M U3YyYEHHE €r0 CBOICTB; MOIyYEHHE YIIIEKUCIIOTO Ia3a U

HU3YUCHUC €TI0 CBOI>'ICTB; IMMOJIYYCHHNEC aMMHaKa U U3YyYCHHUC €TI0 CBOICTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMNPEACICHHONM MaccoBOM o€t

pPacTBOPCHHOIO BEIIECTBA

13.5

[IpUMEHEHHE MHUKATOPOB (;makmyca, METUJIOpaHKa u
denondranenna) s ONpeneNeHUs XapakTepa Cpeasl B pacTBOpax

KHCJIOT 1 IJ.ICJ'IO‘ICﬁ

13.6

WCCJICIOBAHUE U ONHCaHUE CBOWCTB HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; U3YYEHUE B3aUMOICHCTBUS KUCIIOT C METalllaMH,
OKCHUJIaMHA  METaJUIOB,  pPAaCTBOPUMBIMH M HEPACTBOPUMBIMHU
OCHOBaHUSIMHU, COJIIIMU; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJHOr0 MeTalyla JApyrdM M3  pacTBOpa  COJH;
uccienoBaHre aM(OTEPHBIX CBONCTB TUIPOKCHUIOB AalIOMUHUS U

MUHKA

13.7

pPCHICHUC 3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEIE KJIACChI
HCOPraHNn4CCKuX COCHHHGHHﬁ)); «QHGKTPOHI/ITI/ILIGCKEUI
JAUCCOLIM AL, «BakHele HeMeTaulbl W HX COCAUHCHUA,

«Baxxnelinme MeTauIbl U UX COSTUHEHUS))

13.8

XUMHYECKHE  OKCIEPHUMEHTBI,  WJUIIOCTPUPYIOUINE  TPU3HAKU
NPOTEKaHUs peakIii MOHHOro oOMeHa; KaueCTBEHHbIE peakluu Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJIOPHI-, OpOMUI-,
uomua-, cynbdar-, Qocdar-, KapOOHAT-,  CHIMKAT-aHHOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHHSI, MarHUs, KaJbIIHs, ATFOMUHHS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYwmenue:

14.1

MNpEACTaBIAThL  PE3YyJIbTaTbl OKCICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTCIbCTB, Fpa(I)I/IKOB n Ta6J'II/II_I U BBIBJEITH SMIIMPHYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCKAY PCaJIbHO HaGHIOIIaeMI:IMI/I XUMHNYCCKUMU

SBJIEHUSIMU U TPOIIECCaMU, TPOUCXOAIIMMHA B MaKpO- U MUKPOMHUpE,
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OOBSCHATH MPUYNHBI MHOTOOOpAa3Hsl BEIIECCTB
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IHNEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHUS
1.1 Yuctslie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei
19 ATOMBI W MOJIEKYJbl. XUMHYECKHE dJeMeHTbl. CHMBOJBI XMUMHYECKUX
' a1eMeHTOB. [IpocThie U CI0KHBIE BEIIECTBA.
13 Xumuyeckas popmyna. BareHTHOCTh aTOMOB XUMUYECKHX 3J€MEeHTOB. CTeneHb
' OKHUCJICHUS
3aKkOH TIOCTOSIHCTBAa cocTaBa BemlecTB. (OTHoOcUTENbHAasE aTOMHAs —Macca.
14 OTtHocuTenbHasE MOJIEKYJIsipHast Macca. MaccoBasi 10J1s1 XUMHUYECKOIO AJIEMEHTa
B COE/IMHEHUU
15 KonnyectBo BemectBa. Monb. MomsipHas Macca. MoJspHBIE 00BbEM Ta3oB.
' B3auMocCBA3b KOIMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3nueckue U XUMHUYECKHE SBJICHHS. XHMMHUUYECKas PEakius U e¢ MPU3HAKH.
' 3aKOH COXpaHEHUs! MacChl BEIIECTB. XUMHUUECKUE YPaBHEHUS
5 Ilepnonnueckuii 3akoH u Ilepmoanueckas cuCTEMa XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aTOMOB
Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema XuMHIeCKUX demMeHToB J[. 1.
2.1 Menneneesa. [leproasl u rpynmbl. @U3NYECKUN CMBICHT MOPSAKOBOTO HOMEPA,
HOMEPOB MEPUOJA U TPYIIIBI JIEMEHTA
Crpoenue atomoB. CoctaB aToMHbIX sifep. M3otonel. Dnexktponsl. CtpoeHue
2.2 DIIEKTPOHHBIX ~ 000M04Yek aTtoMoB TmepBbIX 20 XHUMHYECKHX DIIEMEHTOB
ITepuoanueckoii cuctemsl .M. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUONIOB, KaiWs, Kajbliusa (pajmyca aToOMOB, JJIEKTPOOTPHUIIATEIHHOCTH,
2.3 METAUIMYECKMX M HEMETANIMYECKMX CBOMCTB) W HUX COCAMHEHUH B
COOTBETCTBUU C TIOJIO)KEHHEM »dJIeMEeHTOB B llepumogmyeckoil cucreme u
CTPOCHHUEM UX aTOMOB
3 Crpoenue BeniecTsa
Xumuueckass CcBs3b. KoBaneHTHas  (TMOsipHass W HEMOJSIpHAsi)  CBSI3b.
3.1 DIEeKTPOOTPULIATEIBHOCTh XUMHUYECKMX  JJIEMEHTOB. HNonnast  cBs3b.

Merannnueckas cBSI3b
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3.2

Tumel KpUCTAJUIMYECKUX  PELICTOK (aTOMHAas, MOHHAs, MEeTaJTMYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMUECKOM PEIIETKH U BUAA

XAMHUYECKOU CBA3U

Baxueline npeacraBUTENIM HEOPraHUYEeCKHX BewmecTB. Hemeramwibl u ux

COCAMHCHUS. MeTamisl 1 UX COCIMHCHUA

41

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWM (LICIOYM M HEPACTBOPUMBIE OCHOBAHUS);
KHACIOT (KHCIOpOJACOACpKalue W OCCKHCIOPOIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

dusnyeckue W XHUMHUYECKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HCMCTAJIJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, Pocdopa, yriaepoaa, KpeMHUsI

4.3

dusznyeckrue M XUMHUUYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, KaJluAa, Mardods W KaJlbLHs, aJIFOMHUHHA, KCIIC34d. :‘)J'ICKTPOXI/IMI/I‘-IGCKI/Iﬁ

AL HAIPSKEHUN METAIIIOB

44

duszndyeckrue ¥ XUMHUYECKHE CBOMCTBA BOAOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOIA, AMMHUAKA

4.5

dusnyeckne W XMMHYECKHE CBOicTBa OKcHIOB HeMmetamwios: cepbl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepoma(Il, IV), kpemuus(IV). [Tonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumuueckue cBoiicTBa okcuaoB: metamuioB |A—IIIA rpynmn, nuunka, mequ(Il) u

xenesza(ll, 11). TTonyueHne OKCHIOB METAIIIOB

4.7

XHUMHUYECKHE CBOMCTBA OCHOBAHUM U aM(I)OTepHLIX THAPOKCHUIOB (Ha mpumMepe
THUAPOKCUIOB  AJIFOMUHUA, IKCJIC3a, I_II/IHKa). HOJ’Iy‘IeHI/Ie OCHOBaHMH U

aM(OTEepHBIX TUIPOKCH]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIIOT: XJIOPOBOJOPOJIHOW, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XAMHYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

[Tomy4yenue kucnor

49

OO6ure xuMUYecKre CBOMCTBA cpeqHUX coneld. [lomyuenue comneit

4.10

HOJ'IyLICHI/IC, CO6I/IpaHI/IC, pacnmo3dHaBaHUC BOJOpOAd, KHUCIOpOAad, aMMHAKa,

YTIIEKHCIIOTO ra3a B JabopaTopuu

4.11

[Monyyenne ammmuaka, CEpHOM M a30THOW KUCIIOT B MPOMBINUIEHHOCTH. OOmime

CIOoCcOOBI TOTYYEHUS] METAIIOB
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4.12

I'ereTmueckas cBsI3b MECXKAY Kl1aCCaMH HECOPTraHUYCCKUX Coe,HI/IHeHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccudukarust XuMU4ecKiX peakiyii o pa3IndHbIM MPU3HAKAM: 110 YHCITY U
COCTaBy YYaCTBYIOIIMX B pEaKUUU BEIIECTB, IO TEIUIOBOMY 3¢ dekry, Mo

W3MEHEHMIO CTEIICHEH OKUCIICHHS XUMHUYECKHUX JJIEMESHTOB

5.2

TennoBoil A3PeKT XUMUIECKON peaklnu, TePMOXUMHUYECKIE YPaBHEHUS. JK30-

U SHAO0TEPMUYECKUE peaKIUU. TepMOXUMUYECKHE YPABHEHNUS

5.3

OKUCIUTEIBHOBOCCTAHOBUTEbHBIE peakiMu. OKUCIUTENN U BOCCTAHOBHUTEIU.
[Ipomeccsl  OKHCIEHHMS M BOCCTAHOBICHMS.  OJIEKTPOHHBIA  OanaHC

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKluu

5.4

Teopus 3neKTpoUTHYECKOM aucconnanuu. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U

HEBJICKTPOJIUTHI. CuibHbBIC U Cl1a0kIe SJICKTPOJINTHI. Crernenb Jucconruanuu

5.5

Peaknuu woHHOrO OOMEHa. YCIIOBHS MPOTEKAHUS PEaKluii MOHHOTO OOMEHa,

IIOJIHBIE U COKPAIICHHbIE HOHHBIE YPaBHEHUS peaKLUi

XHUMHA U OKpYyKaroias cpeaa

6.1

Bemecrsa u Mmarepuainbl B IIOBCEJHEBHOM JKM3HU 4elnoBeka. be3zomacHoe
MCIIOJIb30BaHUE BEILECTB M XMUMHMUECKHUX peakuuil B jaboparopuu U OBITY.

HepBaﬁ NoMoIb MMpru XUMHYCCKUX OKOT'aX U OTPABIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeW cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro MpeJOTBpALCHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITAK). Ponp xumuum B
pELICHUH H3KOJOTMYECKMX TMpoOsieM. YCuUJeHHEe MapHUKOBOTO 3{(deKra,

pa3pylieHrue 030HOBOTO CIIOS

6.3

[Ipumenenue cepwl, azora, ocdopa, yriepona, KpeMHHS U UX COCIUHEHHI B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
INPOMBIIIJICHHOCTH UX coelnHeHHH. [IoHsATHE 0 KOPPO3UN METaJIOB, OCHOBHbIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHHMKHM YTIEBOJAOPOAOB (Yroib, MPHUPOIHBIA Ta3, HedTh),

MPOIYKTHI X TiepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHavanbHBIE TMOHATHS 00 OPTraHWYECKUX BEIIECTBAX KaK O COCTMHEHHSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, ITaHOJI, INIULEPUH, YKCYCHas KUCIIOTA).
[TonsiTHE O OMONIOTMYECKU BaKHBIX BEIIECTBAX: KHUPaAX, OeTKax, yriieBoJgax — H UX

POJIA B )KU3HU YCITIOBEKA
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Pacuérrr:

7.1 1o (opMyaM XUMUYECKUX COCTUHEHHUH
1.2 Macchl (MaccoBOM) JIOJIM pacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YPaBHEHHSIM
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumusti: 8- kimacc: 0a30BbIl yPOBEHb: YICOHHK; 5-€¢ U3aHUE,
nepepadotanHoe ["abpuensn O.C., OctpoymoB WU.I'., Cnaakxos C.A.
AxkimonepHoe obmectBo «M3marensctBo «lIpocBerienue»

» Xumust: 9-if knacc: 6a30BbIi YPOBEHb: YUCOHUK; 5-€ U3aHUE,
nepepadborannoe I"'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»
METOANYECKUE MATEPUAJIBI IJI1SA YUUTEJIA
https://rosuchebnik.ru/ -"TIpocBemenne" Kopnopamus Poccuiickuii yaeOHIK
OU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
NHTEPHET

1. http://www.edu.ru — ®deaepanbHbie 00pa30BaTEIbHBIC PECYPCHI IS O0IIETO
oOpazoBanus/

2. https://leducont.ru/ - KaTamor mugpoBoro o0pa3oBareibHOI0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Equnas komteknus nudpoBbix
o0pa3oBaTeIbHBIX PECYPCOB.

4. http://www.hemi.nsu.ru/ - OCHOBBI XMMHH. DIEKTPOHHBIN YICOHUK.

5. http://hemi.wallst.ru/— O0pa3oBarebHbIH CANT IS HTKOJLHUKOB 110 XUMHH
6. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHnocoBa

7. https://vos.olimpiada.ru/ - Bcepoccuiickast oMMITHa 1A IKOJILHUKOB.

8. https://chem8-vpr.sdamgia.ru/ - Peury BITP.

9. https://oge.sdamgia.ru/ - Pemry OI'D.
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