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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTenbHO TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs, MPEICTABICHHBIX
B O®I'OC OOO, a Takke Ha OCHOBE (QenepanbHONl paboueil MPOTrpaMMBI
BOCITUTAHUS U C YYETOM KOHUEMIUU MPENnoiaBaHusi yueOHOTo rpeameTa « XUMUs»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma 1Mo XuMuu AA€T TPENCTABICHUE O IENAX, OOIel CTpaTeruu
oOy4eHHsl, BOCHHUTAHHS M PAa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET o0si3aTeNbHOE MpeIMETHOE COJIepKaHHUeE,
MpeyCMaTPUBACT pacClpe/e]ieHue €ro Mo KiaccaM U CTPYKTYpUpPOBAHHE IO
pasienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPENEIAECT KOJWYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHS XHUMHUHU C YU4ETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXKHOCTH MpeaMeTra s
peanu3anuy TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a TakKe TPeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUM Ha YPOBHE 1I€JIeW U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOW JEATENbHOCTH OOYyYalolerocs IO OCBOCHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUS TJI00AJbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  pealM3alii  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopMUpOBaHUsI KYJIBTYPhI IMYHOCTHU, €€ 00111el U (PYHKIIMOHATLHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHHME MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
OOy4aromuxcsi, HABBIKOB WX CAMOCTOSTEIbHOW  Y4eOHOW  JESITeNHLHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CIHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsiIa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;



CIOCOOCTBYET (DOPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBlieHUs B OOYYEHHM XUMHHM OOECNEUYMBAIOTCS CHEU(pUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBISIETCS — MEIaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OINPEACIIEHHOM dTaIre eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOW XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSITUH
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUU CPOpMHpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxoga K €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
HNOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHH30BaHbl 10 MPUHIIUITY
MOCJIEA0BATEILHOTO PA3BUTUSI 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOrO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— [lepnognueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

— YYEHHS O CTPOCHUHU aTOMa U XUMUYECKON CBSI3U;

— TpelacTaBieHUd 00 AIEKTPOJUTUYECKON JUCCOIMAIlMM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HAHHMS PAcCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJIHOTO
YPOBHSI K JPYroMy, BBINOJHAS (YHKIMH OOBIACHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU CHOCOOCTBYET  (HOPMHUPOBAHUIO
MPEJICTABICHUS 0 XUMHUYECKOW COCTABJISIIOLIEH HayYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHON NPHUPOJIbI, IIEHHOCTHOTO OTHOIIEHHUS K HAy4YHOMY 3HAHHUIO U
MEeTOJaM TMO3HaHUsI B Hayke. M3ydeHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHWN W3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpYyKaOMHMA MUpPY,
«buonorus. 5—7 knacce» u «duznka. 7 Knacey.

[Ipy wu3ydyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XUMUYECKON HAayKH Kak 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHPOBAHMU CHCTEMbl XUMHYECKHX
3HAHUN — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX OOOOIIEHUH MUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HayYHbIM METOJaM T[O3HAHUS TPU HW3YYCHHUU BEILECTB U
XUMHUYECKUX peaKklUid, B (OPMUPOBAHUM U PAa3BUTHUU MO3HABATEIIbHBIX YMEHUM U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATEIbHOM U Y4eOHO-HCCIEA0BATEIBCKOM
JESTEIbBHOCTH, OCBOCHMM IIPaBUJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MMOBCETHEBHOM KU3HU.

[Ipn M3ydeHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BayKHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:

— (OpMHUPOBAHME HWHTEIJIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSTEIbHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM a/laliTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpuOOIIeHHUE
oOydaromuxcsi K CaMOCTOATEIbHOW TO3HABATEIBHOU JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (HOPMUPYIOIIMM MOTHUBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHU;

— obecrnieueHre yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YyUatOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWS M CaMOMO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHMBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (QopmupoBanue oOueld GYHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHHH OOBACHATh U OICHUBATH SIBICHHUS
OKpY’KaIOIlIET0 MHpA, WCIOJb3Yys 3HAHMUS U OMbIT, MOJTYYEHHbIE NPU H3YUEHUU
XUMHH, TPUMEHATh HX MPU PEUIeHHH MpoOJieM B IOBCEAHEBHOM >XU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHne y OOydaromuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
MOHMMAHUSA IIEHHOCTH XUMHUYECKUX 3HAHWWA ISl BBIPAOOTKHM OKOJIOTHUECKU
1eJIeCO00Pa3HOro0 TOBENEHUsT B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOILIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAlMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHWIO Ha OCHOBE YCBOCHHUSI OOIIECUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpO(UiIs U HANpaBJIECHHOCTU JajbHEHIero
oOydeHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX 3JEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewecTB. (OTHOCUTENbHAs AaTOMHAas —Macca.
OTtHocuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10JiE XUMHUYECKOrO 3JIEMEHTa B
COCJIMHEHUH.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3auMocCBsA3b KOJIMYECTBA,
MacChl W 4YHUCJA CTPYKTYpHBIX €AWHUIl BemecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

Du3nuecKre U XMMHUUYECKUE SBJICHUS. XUMHUUYECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMsS] MAcChl BEIECTB. XUMHUYECKHe ypaBHeHUs. Knaccupuxarus
XUMUYECKUX PEAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamu oOpaileHus: ¢ J1abopaTopHbIM 000PYJOBAaHUEM, U3YUYEHUE U OINHUCAHUE
¢u3nuecKkux CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIOECHUE
¢u3nueckux (IMJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYM, MPOKAJTUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUH, HAOII0ACHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THUAPOKCHUIIA
menu (IT) mpu nHarpeBanum, B3auMojieicTBHE Kele3a ¢ pactBopoM cosiu meau (1),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
CoNlv, HaOJIOJEHWE W  ONHUCAHWE  PEe3yJbTATOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsl MaccChl, CO3JaHHE MOJENeH MOJIEeKYI
(ILIapoCTepIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aieMeHT U MpocToe
BemiecTBo. HaxoxneHwe kuciaopojna B mpupone, (pusmueckue M XUMHUECKHE
cBoiictBa (peakuuu ropenus). Okcuabl. IIpumenenne kucnopoma. CrnocoObl



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.

Monsipabiii  00b€M  razoB. Pacu€Thl 1O XUMHYECKUM YpaBHEHUSIM.

dusnyeckne cBoMcTBa BOoAbl. Boma kak pactBoputenb.  PacTBOpBIL.
HacelllleHHBIE W HEHACBIIMIEHHBIE PacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIECTBA B PACTBOpPE. XMMHUYECKHAE CBOMCTBA BOABI. OCHOBAHUS.
Ponp pacTtBOpOB B Ipupone U B )KU3HU 4esioBeKa. KpyroBopor BoAbI B MpUPOJE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmueckux coeauHeHuil. Oxcunbl. Knaccudukanus
OKCHJIOB:  coseoOpasyroue  (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusmyeckne U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiatypa ocHoBaHuil. PU3NUECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn aktuBHOcTM MetamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

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

['eneTnyeckas CBA3b MEXKIY KJIACCaMU HEOPTaHUYECKUX COCTUHEHMI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPkKaHUs KUCIOpOoJa B BO3yXe, ITOJIy4YECHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0IeHNne
B3aUMOJICCTBUSL BEIIECTB C KHCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUA U
MpeKpamieHuss TOpeHus (moXkapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAaHUE W U3yUYCHUE
CBOMCTB BoJOpoja (TopeHue), BzaumojencTeue Boaopoja ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MoJb, HCCIE€OBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C  ONPEACIEHHON
MAaCCOBOW J0JIEWM PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM W KajgblMeM) (BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),



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

Iepuoauueckuii 3axkoH u Ilepuogmuyeckast cucreMa XUMHYECKHUX
iemenToB JI. U. MenaeneeBa. CrpoeHne aTomMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KiIaCCU(PUKALMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTne o
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE W IIEIIOYHO3EMENIbHBIC METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yloT aM(POTEPHBIE OKCU/IBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkonepuonHas W JJIuHHOHNepuoAHas  (OpMbI
[Tepuoanyeckoit cucrembl xumuueckux ameMeHToB [[. . Menneneesa. Ilepuoast
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IMEpUOAA U
TPYMNIBI JJIEMEHTA.

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

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

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoi cuCTeMbl XUMUYECKHUX
3JIEMEHTOB JJIA pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — ydéHbll u
rpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX AIIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIC  PEAKIIMH.
[Ipoueccel okucienus: 1 BOCCTaHOBICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBHE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS ).

Mescnpeomemmnuwie ceasu



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

OO01Me ecTecCTBeHHO--HAyUHbIE TIOHATHS: HAy4HbIN (akT, TUNoTe3a, TEopus,
3aKOH, aHaJlIW3, CHUHTE3, KiIaccupukanus, MepUuoJAUYHOCTh, HaOII0IeHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsill, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHME BELIECTBA, ras, (hU3MYeCKrue BEIUYMHBI, €IUHUIIBI
M3MEPEHNUs, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnognueckuit 3akoH. [leprnoguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kaiuus, KaablUusd M HX
COCIMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM JIJIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJAbl XHUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJla XUMHYECKOU CBS3H.

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

Knaccudukanys XuMAYECKUX peakluid Mo pa3InyHbIM IpHU3HAKaM (0 YUCITY
M COCTaBy YYacTBYIOIIMX B pEakUUU BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, Mo
M3MEHEHHUIO CTETEeHEW OKHCIIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpPAaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsTne 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstue 0 xumuyeckom paBHoBecun. MakTopsl,
BIMSAIONIME HA CKOPOCTh XMMHYECKOW PpEAKUWA M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU,  JJICKTPOHHBIA  OajaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIIBHON  PEAKLUHU. CocrtaBneHue  ypaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKUUd C  HCIOJb30BAHHEM  METOJa
AJIIEKTPOHHOTO OanaHca.

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

Peakiiuu nOHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEaKIMid HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOMCTBa KHUCIOT,
OCHOBaHMI W cCOJ€il B CBETE€ MPEIACTAaBICHUH 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKHX PEIIETOK HEOPraHUYeCKHX
BEIIIECTB — METAUIOB W HeMeTaioB (rpadura W ajiMasza), CIO0XKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOIHOCTH
pacTBOpPOB BEIIECTB, MPOLECCAa JUCCOLMAIMM KHUCIOT, IIEJoYeld U  CcoJeu
(BO3MOXKHO ~ MCHOJIB30BAHME  BHUJEO MAaTEpPHANOB), MPOBEACHUE  OIMBITOB,
WUIIOCTPUPYIOIIUX ~ IPHU3HAKM  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJIEHME Tra3a, o0Opa3oBaHUWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENBHBIX  PEakLUl
(ropeHue, peakiuu pas3iioKeHUs, COCIMHEHUS), Paclo3HABaHUE HEOPTraHUYECKHUX
BELIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMH Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 X coeUHEHUSA

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

OO6mast xapaktepuctuka d1aeMeHTOB VIA-rpymmbl. OCOOCEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue M (uU3NUeCKHe CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOJIU(DUKAIIMN KUCTOPOIA
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOOpPOA, CTpOEHUE, (PU3MUecKue u
XUMUYECKUE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kwuciora, (Qusnueckue M XHUMHYECKHE CBOHcCTBa (oOmlIuMe Kak
IOpeICTaBUTENd Kjacca KHUCIOT U crnenuduyeckue). XUMHUYECKUE PEeaKIHH,
JeXKallie B OCHOBE IMPOMBIIIJIEHHOTO CMOco0a MOMyYeHUs] CEPHOU KHUCIIOTHI.
[Ipumenenune cepHoil KuciaoTbl. CoM CEpHON KUCIOTHI, KAUECTBEHHAS peaKLUsl Ha



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

OO6mast xapaktepucTtuka 3jeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHs. A30T, pacCIpoCTpaHEHUE B MPUPOJIE,
¢usnyeckue U XxuMudeckue cBoicTBa. KpyroBopot azora B npupojae. AMMUaK, ero
¢usnyeckue U XMMHUECKUE CBOMCTBA, MONyuyeHue U npuMenenre. Coiam aMMOHuS,
ux GU3MUECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKue U XUMHUYECKUE
cBOMcTBa (00OIIME KaK TPEACTaBUTENs Kiacca KHUCIOT U CleuupUuyecKue).
Hcnonbs3oBaHne HUTPATOB M COJEH aMMOHHA B KayeCTBE MHUHEPAIbHBIX
yA00peHnil. XMMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOUYBBI U BOAOEMOB). Docdop,
ajoTpornHeie Moaupukamuu ¢ocdopa, GuU3MUECKHME M XUMHUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopras kuciiora, GU3NIeCKHe U XUMHUSCKHE CBONCTBA,
noxydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJUIOTPOINHbIE
Moau(pUKALUY, PACHpOCTpaHEHUE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTtBa. AncopOuusa. KpyrosopoT yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JEWCTBHE Ha JKUBbIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a r17100anbHOTO MOTEIUICHHUS KJIMMAaTa, MNapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COolMM, uX (PU3NYECKUEe W XUMHYCCKHE CBONCTBA,
nojiyyeHue u npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSX
yraepona (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJ, IITMLIEPHUH, YKCYCHasl KUCJIO0TA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yrojib, MNPHUPOAHBIN Tra3, HePTh),
OPOAYKTHl WX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJNIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poJii B JKM3HM YeEJOBEKa. MaTepuallbHOE €AUHCTBO OpPraHUYECKHX H
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npuMmenenue. CoenuHeHus: kpeMHuUs B npupoje. OOume mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
OBITY, B IPOMBIIICHHOCTH. BakHeillme cTpouTenbHble MaTepUalbl: KepaMuKa,



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

Xumuueckuii IKCnepumenm:

U3ydeHUe 00pa30B HEOPTaHMUYECKUX BELIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TMPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE C o0pa3naMu XJOpUJOB (TAJIOT€HHUZIOB), O3HAKOMIIEHHUE C
oOpaslaMu  cepbl M €€  COCNMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEICHUE KAUECTBEHHOW peaKuu Ha CyJb(aT-
MOH U HaOJIOJeHHE IMpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUYECKUMU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOMpaHue, pacno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS M (ocaT-uOH U HU3yYEHHE NMPU3HAKOB
UX MPOTEKAHUS, B3aNMOJECHCTBUE KOHLIIECHTPUPOBAHHON a30THON KHMCIIOTBI C MEJIBIO
(BO3MOXKHO UCIOJb30BaHUE  BUIEOMATEPHUAIIOB), U3y4EHUE  MOJENeH
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJCHUE KaueCTBEHHBIX peaklMil Ha KapOOHAT U
CWIMKAaT-UOHbl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelue HeMeTalIbl U X COeTUHEHUS.

MeTtasiibl 4 UX COeIUHEHUSA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosioxkeHus B llepuomnueckor cucreme xumuyeckux siemeHtoB [, .
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtainudeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEMmETKA.  DIEKTPOXMMHUYECKUU  psij
HanpspKeHU MeTtaiioB. @U3nyeckre U XMMUYECKHe CBoWcTBa MeTaiioB. O01ue
crocoObl momydeHus: MeraioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CHOCOObI 3almuUThl WX OT Koppo3uu. CruiaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTabl: MojoxkeHue B [lepuonnyeckoi cucteMe XUMHUYECKHX
sanementoB JI. . MenneneeBa, CTpOEHHE HMX aTOMOB, HAXOXKJIACHUE B IMPUPOJE.
duznyeckre U XUMHYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbl U



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe IIeNIOYHBIX METAUIOB U HUX
COCIMHEHUN.

[[lenoyHno3emenbHbIE METAJUIbl MarHuid MW KaJbLUMW: IOJOXKEHHE B
Ilepnognueckoit cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupoae. PU3znyecknue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanpuusa. Baxdeiiiue coeauHeHHs Kaiblusg (OKCUI, THAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomMuHUN: TTosioxeHue B [lepuoauyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHME aToMa, HaxOXKIEHUE B Ipupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA amtoMHUHMS. AMGPOTEpHbBIE CBOMCTBA OKCUIA U TUIPOKCUIA
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 coctaB, CBOMCTBA U MOJTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METaJUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAaMHU, U3YYEHHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCUCTBUS OKCHJA
KIS W HATpusi C BOJOM (BO3MOYKHO HCIIOJB30BaHUE BHICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IIPOILIECCAa TOPEHUS JKee3a B KHUCIOPOJE
(BOBMOXKHO  HCHOJIb30BAaHME  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, Kajabllus, aJIOMUHUS, [IUHKA, *Keje3a
(IT) u xxene3a (I11), menu (I1), HaOmrOIEHNE U OMKMCAHKUE TIPOIIECCOB OKPAITMBAHUS
JJaMEHH MOHAaMU HATpWs, Kalus W Kaiablusd (BO3MOXKHO HCIIOJb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUJIPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHHE IKCIIEPUMEHTAIBHBIX 3aj1au 1Mo TeMe «BakHeilime
METaJUIbl U KX COCTUHEHUS».

XuMud ¥ OKpYysKaluas cpena

BemectBa u marepuanbl B MOBCEAHECBHOW J>XW3HU 4YeJOBeKa. be3oracHoe
UCIIOJIb30BaHUE BEILECTB U XMMHMUYECKUX peakiuii B ObITy. [lepBas momolb npu
XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY)KaroUEel cpeanl (MpelesibHasl AO0MyCcTUMas
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posib xuMun B pelieHun 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepHaIbI).

Mescnpeomemmnuwie cea3u



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYILECTBIIIETCSI 4epe3 HCIOJb30BaHME KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKJIA.

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

dusuka: marepus, aTroMm, OJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHI,
M30TOMBI, PaJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsij, MPOBOJIHUKH,
MOJyIIPOBOJIHUKH,  JTUDJICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITUIECKAsI
pemeérka, CruiaBbl, (pU3MYECKHE BETMYMHBI, €AMHHIIBI M3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

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

['eorpadus: armocepa, ruapochepa, MHUHEpATBI, TOPHBIE MOPOBI,
MOJIC3HBIC HCKOIIaeMBbIE, TOTLJIBO, BOJIHBIC pECypCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUSA IIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOTO  OOILEro
0o0pa3oBaHMsl JOCTUTalOTCS B XO0/A€ OOy4eHUS XHUMHH B €JUHCTBE Y4YE€OHOU u
BOCIIUTATEIbHOU JECATENBHOCTH B COOTBETCTBHM C TPAIULIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, NPHUHATHIMUA B
oOllecTBe MNpaBUJIaMUM M HOpMaMH IIOBEIEHUS U CIOCOOCTBYIOT IpoIieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHW W
pacIIMpeHne OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAYYHOMY HACJIEIUIO, ITOHMMAHMUS 3HAYEHUS XHMHUYECKOM HAYKHM B JKU3HH
COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpManuen o
NEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIECHUN B KOJUJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATENbCKOM, TBOPUECKOW W APYrMX  BHAAX
NEeSATEIbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH IpHU
BBINIOJIHEHUN Y4E€OHBIX, TO3HABAaTEIbHBIX 3a/a4, BBINOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3aHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B IIpolLlecce€ OTOM y4uyeOHOW MeATeIbHOCTH, TOTOBHOCTHU
OLIEHMBATh CBOE TOBEJCHHWE M IMIOCTYIIKM CBOHMX TOBApHILEW C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUM MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEMIECTBE W XMMHUYECKOM pPEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJIAIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIIHOCTH Hay4HOH KapTUHBI MUpa, MpeJCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOIBI, B3aMMOCBS3SX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MTO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IOJYYEHHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAMMBIE JIsI OOBACHEHUS HAOJIOJaeMBbIX MPOIECCOB M SIBIICHUM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPaTypoO, JOCTYHHBIMU TEXHHYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYUYEHHI0O U TO3HAHMIO, JIOOO03HATETHHOCTb, TOTOBHOCTh H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IPOEKTHOM UM  HUCCIEI0BATEIbCKON
JeSATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEeHUsS B
JlaJbHEHIIIEM;

4) opMHUPOBAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 37J0POBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBHI U
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJEHUS AJIKOT0JIs, HAPKOTHUKOB, KypEeHUS),
HEOOXOJIUMOCTH  COOMIOJICHUS] TMpaBuUi  O€30MaCHOCTH TMpU  OOpallleHUH ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM KU3HH;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEPEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudHoro poja,
yBaXEHUE K TPyAy U pe3ynbTaram TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS TPEAMETHbIX 3HAaHUH 10 XWUMHUHU, OCO3HAHHBIA BBIOOP
WHJUBUTyaJIbHON TPAEKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCTIeHOW MpOo(eCCUOHATBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCA B MPO(ecCHOHANIBHOM cperie;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMUSI:

HKOJIOTUYECKU II€JIeCO00Pa3HOE OTHOIICHHWE K MPHUPOAE KAaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHMUsS, TOHUMAHUE LIEHHOCTH 3J10POBOTO U
O0e3zonacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHUE LIEHHOCTU COOIIOJCHUS
IpaBuJ OE30MaCHOTO TOBEICHUS IPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUSX,
YIPOKAFOIINX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAOIIEH TPUPOJHON CPENON, JJIs1 TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYpPhl, OCO3HAHUS TJIOOQJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTed HMX PELICHUsS MOCPEICTBOM METOJIOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATHS (3aKOH, TEOopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbIE
HCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETax M IMO3BOJSIOT Ha
OCHOBE 3HaHUM U3 ATHX MPEeAMETOB (OPMHUPOBATH MPEICTABICHHE O IEIOCTHOM



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIC TCUCTBUS (IIO3HABATEIHHbBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOphIE O0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY ILJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HCTOIB30BaTh NPHEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWI: PacKpPhIBaTh CMBICT XMUMHYECKUX TOHSITHHA (BBIICTSATH MX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BATh
MOHSTHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TIO AHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTaIpeAMETHBIC), CHMBOJMYECKHE (3HAKOBBIE) MOJICIIN, UCIIOIh3YEMbIC B XUMHH,
MpeoOpa30BEIBATH MTUPOKO MPUMEHSIEMBIE B XUMHH MOJICTBHBIC MTPEACTABICHUSI —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJICNIbHBIX TPEJICTABICHUN BBISBISTh U XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKHUX PEaKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIMPOCH B KAdeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKK€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI I10
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

MpPUOOPETEHUE ONbITa MO TUIAHUPOBAHUIO, OpPraHU3AlMU W TIPOBEJICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOJIOM IMpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PE3yibTar, (OpPMYIUPOBATh 000OIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEACHHOTO OIBITA, HCCIICOBAHUS, COCTABIIATh OTUET
0 MpOJIeNIaHHOM padoTe.

PabGora c nundgopmanmueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM TPEACTABICHUS, TOJYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4yHO-TIONYJISIpHAST ~ JIUTEpaTypa XHMHYECKOTO COJCP)KaHUs, CIPAaBOYHBIC
nocobusi, pecypchl NHTepHETa), KpPUTUYECKH OIEHMUBATH MPOTHUBOPEUMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3apOoChl NPU MOHCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX JJii BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 OMpPEIEeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAITMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYpOM aKTUBHOTO MCIIOIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMamMu rpaduKu ¥ ©X KOMOHWHALMSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpOBaTh B IIpolecce Yy4yeOHOW U
UCCJIeIOBATENBCKON JEATENBHOCTH MH(POPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBAa M TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOIIeH MPUpPOIHOMN
Cpepl.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE yYeOHbIe 1elCTBHUA:

YMEHUSI 3a/laBaTh BOMPOCH (B XOJ€ Jauajora W (WId) JAUCKYCCHH) IO
CyumiecTBy  oOCykgaeMoll  TeMbl, (OpPMYyJIUPOBATb  CBOM  MPENJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHsSI ~ TPEJICTaBIsITh  MOJYyYEHHBIE  pE3yNbTaThl  MO3HABATEIBHOMN
ACSTENIbHOCTH B YCTHBIX W TMHCHMEHHBIX TEKCTaX; JeNaTh MPEe3CHTAIHIO
pE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHON WM HWCCIIENOBATENIbCKOMW  NIEATEIBHOCTH TMPU  PEIICHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JEUCTBUW, OIpenejeHre KpUTEpUEeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LEIH AeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeILHOCTD, BRIOMpATh HanbOosiee d(PPEeKTUBHBIC CITOCOOBI pelieHUs] yYeOHBIX U
MO3HABATENbHBIX 3a]a4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUUM NPU BBINOJHEHUN 33JaHUN C Y4YETOM
MOJIy4YEHHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX U pEaKUusX,
OLICHHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBIICHHOM IIeNid, yMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/jIaraeMble B YCIIOBUH 3aJaHHIA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aT€NbHOTO
COJIep’KaHusl, YCTaHOBJIEHHOTO JaHHOW QeaepanbHONM padoyeil mporpamMMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMHCS HAy4dHbIE 3HAHMS, YMEHHUS U CIOCOObI



NEUCTBUN, crenupuiecKkue sl TpeAMETHOW oOmactn «XUMHS», BUIBI
NEATEIBHOCTH 10  [OJYYEHUI0 HOBOIO  3HAaHWS, €ro HHTEPIPETALNH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xoHIy oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

¢ pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYJa,
XUMHAYECKUN JIIEMEHT, NMPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHE, COJIb, DJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHB
OKHCIICHUS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peaxiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

¢ WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TOHSTHH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

¢ WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIS COCTaBJIeHHUS (HOpMYyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

¢ ONpeaensTh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

o packpeiBaTh cMbIci llepuonnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHMS MacChl BEUIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

e ONHUCBHIBATH M XapakTepuszoBaTh TabMUuHy0 Qopmy Ilepuomnyeckoi
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJNBINIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPHhIE HMEIOTCS B
tabnuue «llepuoauueckass cucrema Xumudeckux osnemeHtoB J[. W.
MeHnneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHYCCKHUE DJIEMEHTHI, HCOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YHCIy W COCTaBY YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 1o (opmyse
COEIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATEbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allnulo, KiacCU(pUKAIUIO,
BBISIBJICHUE TIPUYWHHO--CIICACTBEHHBIX CBS3€H — U1 M3yYCHHSI CBOMWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  TMOJIb30BaHUA  XUMHUYECKOW  MOCYIOM |
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA U KHCJIOpPOJAA), MNPUTOTOBJICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, heHondTaaenH, METHIIOPAHXK U JPYTHE).

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

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATHN: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, AaHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU ADeKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAS JUCCOIMAIUS, PEAKIMH HOHHOTO
oOMEHa, KaTajiM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTajuinyeckas), KpUCTaLIMYecKas peniéTka, KOppo3us METaslioB,
CIUIaBBbl, CKOPOCTb XWUMHYECKOW PEaKUWW, NPeNesbHO I0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JUJI COCTaBJIeHHUS (HOPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OINPEENATh BaJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX DIIEMEHTOB B
COCIMHEHUSAX paA3JIMYHOLO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeAeNEHHOMY KJAacCy COEIMHEHUW 1o (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHHM, THI KPUCTAILTNYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepumommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
Tabnnunyo ¢opmy Ileproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME TMEPUOJLI, COOTHOCUTH
0003HaYCHHUS, KOTOpPhIE MMEITCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XAapAaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOlIee 4YHUCIO JJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U MX COCAMHEHUI B
npeaenax MajiblX NEPUOIOB UM TIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTbI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIMME U CHEIUPUICCKUEC XUMHUUYECKUE
CBOMCTBAa TPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPKIAsl OIKHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YypaBHEHUHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPaBHEHHUS 3JEKTPOJUTUYECKON JAHCCOLUMALUUU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMM HOHHOTO



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

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyIe
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM  H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakKXKe IpaBUjia OOpalleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

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

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIBHON NEATCILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAYYHBICE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHE, MOJCIUPOBAHMUE, SKCIEPUMEHT (pEabHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4vecTBO yacoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMHYECKHE MOHATHSI
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuoreka [IOK
' MPAKTUYECKOU AEATETbHOCTU https://m.edsoo.ru/7f41837c
YyeJIoBeKa
BemecTBa 1 xumMmuueckue bubmnoreka LIOK
1.2 15 1 0
peakumu https://m.edsoo.ru/7f41837c
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 0 0 bubnuoreka LIOK
' 00 oKcuIax https://m.eds00.ru/7f41837¢
29 Bonopoa.Ilonarue o kucinorax 8 0 1 bubnnorexa [IOK
' M COJIAX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6nmuoreka [IOK
' OCHOBaHHMSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnnorexa [HOK
' HEOPraHMYECKUX COETUHEHHUIM https://m.eds00.ru/7f41837¢
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmmoreka LIOK
XUMHYECKUX 3J1eMeHTOB /[, 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LIOK

32 OxncamTebHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCIIbHBIC pCaKIINU

Hroro mo pasneny 15 Etptlri?/jln(feedl;i;—.[r?/sf41837c
PesepBHOE Bpemst 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TIPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | IlpakTtudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
OO11ast XapakTepUCTUKA XMMUYECKUX bubnnorexa [IOK
2.1 4 0 1
anemeHToB VIIA-rpymmebl. ["ajgorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 0 0 brommorexa LIOK
' PyTHEL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 buomorexa LIOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTUKa XMMUYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 brommorexa LIOK
' N Py ) poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COECIMHEHUS
Hroro mo pazneny 25



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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTasuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
4.1 BemecTBa 1 MaTepHualbl B )KU3HU YEIIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

ITIOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kosan4yecrBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontpoabubie | IIpakTuyeckue
n/n Bcero U3yYeHUS o0pa3zoBarte/ibHbIE
padoTbI padoThbI
pecypchbl
1 [Ipeamer xumuu. Posib XMMUM B )KU3HU 1 0 0 bubnuorexa [LIOK
yenoBeka. Tena u BelecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 [TonsiTne 0 MeToAaX MO3HAHUS B 1 0 0 bubnuorexa [JOK
XUMHH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBua
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubnnoreka [IOK
oOparieHus ¢ 1a00paTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTsie BemecTBa u cmecu. CriocoObl 1 0 0 bu6mmotexka I[IOK
pasneneHusi cMecein 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
Aet . PHMEp 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bubnunoreka [IOK
0 ATOMBL H MOJIEKYIIEL L 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 0 0 but6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX FTIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bubnunoreka [IOK
8 Hpoctsie i cnosibie BertecTsa L 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
Bbubnunoreka [IOK
A - 1
9 TOMHO-MOJICKYJISIPHOE yYCHUE 0 0 03.10.2023 | https://m.edsoo.ru/ff0d2d50



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

3aKOH OCTOSIHCTBA COCTaBa BCIICCTB.

10 Xumuueckas popmyia. BaeHTHOCTD bubmmorexa [IOK
pMy:Ia. 03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
1 OTHOCHUTENBbHAs aTOMHAs Macca. bubmmoreka [IOK
OTtHocuTeNnbHASI MOJIEKYJIIPHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J1s1 XMUMHUYECKOTO bubnuoreka [JOK
3JIEMEHTa B COEMHEHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 Komnunuectro Bemiectra. MoJib. bubnuoreka [JOK
Mosnsipaast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
1 dusnyecKkue U XUMHUCCKUE SBJICHU. bubmmoreka [JOK
XuMuyeckas peakuus 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3HaKu 1 YCIIOBUS IPOTEKAHUS bubmmoreka [JOK
XUMHUYECKUX PEAKLUN 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsSI MAaCChI BEIIECTB. bu6mmotexa I1IOK
XUMHYECKUE YPAaBHEHUSI 24.10.2023 | https://m.edsoo.ru/ff0d3b88
BerancneHuss Komm4ecTBa, Macchl
17 BEIIIECTBA M0 YPABHEHUAM XUMHUYECKHUX bubmmorexa [IOK
n . P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peaKIuii
K WYECKUX peakiui
18 (Ciic;HHq;EI;iHHE;IZTKeHHH e bubmorexa HOK
g P ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JI — Y4EHBIIi-
19| owwmcroneer, OGoGuene Eubmcnera LIOK
PHHIICTONEHCT. 1700 er © 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alus 3HaHUI
20 KonTponbnas padorta Nel o teme bubmuorexa [LIOK
«BerecTBa 1 XUMHUYECKUE PEAKITHI) 07.11.2023 | https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs razos. Cocras bu6nuoreka [IOK
Bo3ayxa. Kucmopog — anemMeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOC BEUICCTBO. O3oH

dusnueckre 1 XUMHYECKHUE CBOMCTBA

22 KHCJIOpO/ia (PEaKIIui OKUCIICHHS bubmmorexa HOK
POAA T peaich ’ 14.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI ToJTydeHusl KUCIOpoia B
23 nabopaTopun Zq il OMBIHIJ'ICHII)-IOIC[TI/I bubmorexa LHOK
Patop P ’ 21.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeneHnune kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHHH, SK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIHIX
Tormaueo (He(Th, yroJib U METaH).
25 3ar }I3HCI§I/IG¢];O3 yra CITIOCOOBI Zro bubmmorexa [IOK
P AV, 28.11.2023 | https://m.edsoo.ru/ffod4c4a
MIPEIOTBPAILICHHS
IT 6ota Ne 3
5 | et
yi N p poa, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnorexa [IOK
BeniecTBo. Haxoxaenue B npupoje 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
)8 du3nYecKre U XUMUICCKHIE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITOTAX M COJISAX brbmorexa TIOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI oTy4eHHs BOJAOPOAa B bubnmnoreka [IOK
nabopaTtopuu 12.12.2023 | https://m.edsoo.ru/ff0d4ddO
I1 6ota Ne 4
3 loayaere ncoBpae sozopora Bitbmiorera LIOK
i P AOpOZa, 19.12.2023 | https://m.edsoo.ru/ff0d4f42

WU3yYE€HHUE €r0 CBOMCTB)



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

bub6mmoteka [IOK

32
ABorajipo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Boranciiennss 00b€Ma, KOJIMYSCTBA
33 BEIIIECTBA r'a3a IO €ro U3BECTHOM bubmorexa LHOK
0 . Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIK 00BEMY
Brrunciienust 00bEMOB ra30B 110
34 ABHEHUIO PEAaKIIMKM Ha OCHOBE 3aKOHA bubmorexa HOK
P R P . 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHH ra30B
35 DOU3NYECKUe U XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
BOZbI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loastue 06 bubnuoreka [IOK
HWHIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputens. HackliieHHbIe
37 i Hi[:HaCI)Ip eHHI)II:? aCTBOPBHI B bubmorexa [TOK
B P PEL 16.01.2024 | https://m.edsoo.ru/ff0d5h40
MaccoBast 107151 BEIIECTBa B pacTBOpe
IIpakTruyeckas pabora Ne 5 mo Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubnnorexa [IOK
onpeeaEHHON MacCoBOM Joei 16.01.2024 | https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KontponbHas pabora Ne2 mo teme bu6mmoreka [IOK
«Kucnopoa. Bonmopoa. Bona» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KilaccupuKaIms, bubnunoreka [IOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX brbmorexa TIOK
’ P 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(DUKAITUSA, Bbubnunoreka [IOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XMuMHUYECKUE CBOMCTBA

bub6mmoteka [IOK

43
OCHOBaHUM 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
KHCJIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéBII) I'II([)J'I )eHI/I}I XHMHquKHe bubmorexa HOK
N YHCHIE 13.02.2024 |  https://m.eds00.ru/00ad9474
CBOWCTBA
[IpakTuueckas padbora Ne 6. Pemienue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe bubmmoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnyeckas cBsA3b MEXKAY KilacCaMu bubnnorexa [IOK
HEOPraHUYECKUX COETUHEHUM 20.02.2024 |  https://m.edsoo.ru/00ad9a50
49 O06o0011eHNe U cucTeMaTH3aIMs bu6mmoteka [IOK
3HaHUH 27.02.2024 | https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKHUX bubmorexa HOK
. P 27.02.2024 | https://m.edsoo.ru/00ad9ela
COeMHEHUI
[IepBbIe TO acc a
51| swmmecko snewenron. onemieo BuSmorca LIOK
' 05.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYyMIax CXOIHBIX 3JICMCHTOB
[Tepuonuueckuii 3aKOH U
52 [Teproaudeckas cicTeMa XUMHUYIECKHIX bubamorexa [OK
pros 05.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [Tepuoapl, rpymImbl, TOATPYIIITHI bubmmorexa [TOK
DHOZIEL, IPYIIHEL noArpyH 12.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bub6mmoteka [IOK

54
sep. M3oTonsr 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
55 aToMOB 35ieMeHTOB [leproandeckoi bubmmorexa [IOK
pHo 19.03.2024 | https://m.edsoo.ru/00ada6bc
cucteMmsl [. . MenaeneceBa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA M0 €ro MOJI0KEHUIO B bubnuoreka [IOK
[Tepuoanueckoii cucreme . 1. 19.03.2024 | https://m.edsoo.ru/00adag824
MenneneeBa
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTHUSA HAyKU U npaktuku. 1. 1. bubnuorexa [LIOK
MenneneeB — y4€HbIN, IEAAror U 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaXxJIaHUH
58 DNeKTPOOTPUIIATETFHOCTH AaTOMOB bubnmnoreka [IOK
XAMHUYECKHUX JIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBS3b bubmorexa [IOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMu4eckas bubnuoreka LIOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosipHas XuMU4ecKast bu6mmoreka [IOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorexa HOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO-BOCCTAaHOBUTEIHHBIC bubnuorexa [JOK
peaxuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH bubmmorexa [TOK
23.04.2024 |  https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ned o teme bubnmoreka [IOK
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«Ctpoenne aroma. XUMHUYECKast 30.04.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O6o011eHNE 1 1 0 0 bubmmoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHe 1 1 0 0 bubnuorexa [IOK
CUCTEMATH3aN 3SHAHUHN 14.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHEIit ypok. O600meHne 1 1 0 0 bubnmoreka [JOK
cUCTEMAaTH3alUs 3SHAHUN 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68 4 6
I[MTPOI'PAMME
9 KJIACC
KouunyecTBOo 9acoB DJIeKTPOHHbIE
Ne Mara uu¢poBbIie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero HU3y4eHUs! o0pa3oBaTebHbIE
padoThI padoThI
pecypcsbl
Ilepponnueckuit 3aKOH.

1 [lepnonnueckas cucrema 1 0 0 bu6nmoteka [IOK
XUMUYeCKux 3eMeHToB 1. . 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHHUH

2 CBOMCTB XUMHYECKUX 3JIEMEHTOB 1 0 0 bubmmorexa [IOK

i 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus n HomeHkIaTypa 1 0 0 bu6mmoreka [IOK
HEOPTaHWYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buabsr xuMuueckoi CBSI3H U THITBI 1 0 0 Bbubnunoreka [IOK
KPUCTAITIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Kontponbnas padora Nel o Teme

5 I1 0 i
«IloBTOpenue u yriay0aeHne 3HAaHUH 90.09.2023
OCHOBHBIX Pa3JIesIoB Kypca 8 Kiacca
6 Knaccudukanmst XuMuaeckux bubmmoreka [IOK
peakIuii 1o pa3TuYHbIM MPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
7 eakuuu. [IoHATHE O TOMOTEHHBIX H bubmorera HOK
P ’ 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKITUSIX
IlonsATHE 0 XUMHUYECKOM
aBHOBecHH. DaKTOPHI, BIUSIONINE
8 ia CKOPOCTH XI/IMI/I‘IepCKOf/'I eaKH:/II/I u bubmmorexa [IOK
P peait 27.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHYECKOTO
paBHOBECHS
9 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE bu6mmotexka I[IOK
peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON
10 mucconuarmu. CHILHEIE U ClIa0bIe bubmorexa LHOK
' 04.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTPOJTUTHI
11 HNoHHble ypaBHEHUS peakInii bubmorexa HOK
P peait 11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUH B CBETE MPECTaBICHUN bubnmnoreka [IOK
00 DIIEKTPOITUTUIECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JUCCOIHAILIAN
XUMHUYECKUE CBOWCTBA COJIEH B
13 CBETE MpeACTaBIeHU 00 brbmorexa [OK
. 18.10.2023 | https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUIECKON TUCCOIMAIIAN
14 [TonsaTHe 0 rugponuse conen bubmuoteka [LIOK
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18.10.2023 | https://m.edsoo.ru/00add9d4
15 O060011eHNE U CUCTEMaTH3aIHA bu6mmoteka [LIOK
3HAHUHI 25.10.2023 | https://m.edsoo.ru/00addd12
ITpaxkTrueckasa padora Ne 1.
16 «IE,GH_IZI;I{[;IG BK:HI; I/II\:IFGHTEUILHLIX bubmorexa LHOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3aau»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAST TUCCOLINALINS Bubmorexa IIOK
P A HHALIA. 08.11.2023 | https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
06 )
18 | Xeamcose cooficmma na mpmicpe BuGiorexa LIOK
PHMEP 08.11.2023 | https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopon. ConsHas KUCIO0Ta,
19 XHMiqecfns cgoﬁCTBa MOJIYUYEHHUE bubnmorexa [JOK
> HOIYH ’ 15.11.2023 | https://m.edsoo.ru/00ade104
IPUMEHCHHE
[Tpaktuyeckas padora Ne 2 o Teme
20 «ITonydyeHune coasTHOM KUCIIOTHI bubmnorexa [IOK
yi . N ’ 15.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Boruncnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIHI, €CIIH OIUH U3 bubmorexa LHOK
PCAKIIH, g 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO0m1as xapakTEPUCTHKA dJIEMEHTOB bubnmnoreka [IOK
VIA-rpynmnst 22.11.2023 | https://m.edsoo.ru/00ade64a
AmnnoTponHbsie MOIUGUKAIIUN CEPBI.
23 Haxoxnenue cepol 1 €€ coeJuHEHUN bu6mmoreka [IOK
B IIpUpoie. XMMHUYECKHUE CBOICTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoaopo1, CTpOCHHE, bubmuoteka [IOK
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(bu3MYECKHEe 1 XUMUYECKUE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 (bu3HYEeCKUEe U XUMUYECKHE bubmmorexa [IOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XHUMHUYECKUE PEAKLINH, JICKALLNE B
OCHOBE IMPOMBIIIIEHHOTO criocoba

2% MOJIYYEHUS] CEPHOU KUCIIOTHI. bubnuorexa [LIOK
XHMHYECKOE 3arpsi3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKarolllen cpelibl COeAMHEHUSIMHU
Cephl

7 BeruunciieHue MaccoBoOM J0JIM BbIXOJ1a bubmuoreka [JOK
MPOJYKTa PeaKuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO0m1as xapakTEpUCTHKA SJIEMEHTOB

08 VA-rpynmnsl. A30T, bubnuorexa [LIOK
pacnpocTpaHeHuE B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeea6
buznyecKkre U XUMHYECKHEe CBONCTBA
AMMHUak, ero pu3ndeckue u

29 XUMUYECKHE CBOICTBA, OIYyYEHUE U bubmmorexa [IOK

> OV 20.12.2023 | https://m.edsoo.ru/00adf004
IpUMEHEHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonydyeHre aMMuaka, M3y4eHHe €ro bubmmorexa [IOK
N Y1 - M3V 20.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KHCIIOTA, €€ PU3NIECKHe U bubnuoteka [IOK
XUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH

32 aMMOHHUS B KaU€CTBE MUHEPAIbHBIX bubnmnoreka [IOK
ynoOpeHuit. XuMu4deckoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsi3HEHHUE OKPYXKAIOIIEH Cpeibl
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COCAMHCHUSAIMHU a30Ta

dochop. Oxeun pocdopa (V) u

33 dbocdopHas kucioTa, GU3NIECKUEC U bubmorexa HOK
P o 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MTOJTyYCHHE
Ucnonb3oBanne hocdaTtos B
34 KaueCTBE MUHEPAIbHBIX yI00PEHHUIA. bubnnoreka [IOK
3arpsi3HeHUE MPUPOJTHON Cpelibl 10.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHAE B
35 npu I())z[i:l (I£)H3H13IGCKII)/IC Y XUMUYECKHE bubmorexa [IOK
PEPOE, 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOWCTBA
Oxcuipl yriiepoja, ux Gu3ndecKue u
36 XUMHYECKHE CBONCTBA. bubnnorexa [JOK
DKosornyeckure npooiemsl, 17.01.2024 | https://m.edsoo.ru/0O0adfebe
CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)
37 VYronbHas KUCIOTA U €€ CONU bubmmorexa [IOK
24.01.2024 | https://m.edsoo.ru/00ae006c
[IpakTuueckas padota Ne 4 o Teme
38 "[TomyyeHue yriekuciaoro rasa. bubmuoreka [LIOK
KadectBennas peakius Ha KapOoHAT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHbIe MOHATUS 00
39 OpPTraHWYECKUX BEMIECTBaX KaK O bubmmorexa [IOK
P B 31.01.2024 | https://m.edsoo.ru/00ae054e
COCJIMHEHUSX yTiIepo/ia
40 KpemHunii u ero coennHeHus bubmorexa [OK
P 8 31.01.2024 | https://m.eds0o.ru/00ae080a
41 [TpakTuueckast paborta Ne 5. bubnmoreka [IOK
Pemenue sxcneprMeHTaNbHbIX 3a4a4 07.02.2024 | https://m.edsoo.ru/00ae0bf2
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o tTeMme «Bakueimne HeMeTalIbl U
UX COEOUHEHUS

Kontponbhas padora Ne3 o teme

bu6mmoreka [IOK

42 B %

(BWIHCHITIE HEMETAILB I X 07.02.2024 | https://m.edsoo.ru/00ae0el8
COEIMHEHUS

OO01as xapakTepuCTHKA

XAUMHUYECKHUX DJIEMEHTOB —

43 MeTauI0B. MeTaiinueckas CBs3b 1 bubmuoreka [JOK
MeTaJUTMYecKask KpUCTAIMIeCcKast 14.02.2024 |  https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJIIOB.

44 DIIEKTPOXUMHUUECKHH Ps bubmorexa LIOK

P N b 14.02.2024 | https://m.edsoo.ru/00ael1156
HANPSDKEHUH METaJIOB
O611me cnocoObl MOTyYSHHS
MeTaiuioB. CrinaBel. Beraucienus no

45 aBHEHUSIM XHUMHWYECKUX PEAKII bubnmorexa [JOK
P DeaKHI, 21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKUT
pUMecH

46 TToHsaTue o KOpPO3UU METAIIOB bubnnorexa [IOK

24 21.02.2024 | https://m.edsoo.ru/00ael1278
but6mmoreka [JOK

47
WenotrEie MeTauTs! 28.02.2024 | https://m.edsoo.ru/00ael14b2

48 OKcuabI ¥ THAPOKCH IBI HATPUS U bubnmnoreka [IOK
KaJus 28.02.2024 | https://m.edsoo.ru/00ael14b2

49 [I{er0uHO3EMENBHBIE METAIIIIBI — bu6mmoreka [IOK
KaJIBIIUA 1 MarHud 06.03.2024 | https://m.edsoo.ru/00ael15e8

50 Baxxuelimume coefnHEHNS KAJIbIIUA but6mmoreka [JOK
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06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cuCTeMaTH3aIUs
3HAHUH 13.03.2024
59 JKEcTKOCTH BOJIBI M CITOCOOBI €€ bubnuoreka [JOK
yCTpaHEHUs 13.03.2024 | https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 o reme
53 "KECTKOCTL BOABI U METOMEI €8 Bubmorexa IIOK
" 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bubnuoreka [IOK
>4 AdtiomHrit 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
TUJIPOKCHUIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6nmmorexka [IOK
% Keneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuabl, THIPOKCUIBI U COJIU XKeJe3a bubnnoreka [IOK
(1) m xene3a (I11) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o0011eHne U cucTeMaTH3aIus
3HAHUH 10.04.2024
[TpakTnyeckas padora Ne 7.
59 Pemenue sxcriepuMeHTaNbHBIX 33124 but6mmoreka [JOK
o TeMe «BajkHeHe MeTalTbl U uX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Borurcnenus mo ypaBHEHUAM
XUMHUYECKHUX PEaKIuid, eCITH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubmuorexa [LIOK
COJIEP’KUT pUMecHu. Brruncnenus 17.04.2024 | https://m.edsoo.ru/00ael1750

MacCOBOH JOJIH BbIXOJa IPOAYKTA
peaxkuu
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https://m.edsoo.ru/00ae1750

O00011IeHME U cUCTEMATU3ALUASA

ol 3HaHUI 1 24.04.2024
KoHnTtponbHas pabora Ned o teme
62 «Baxxneiime MeTalIbl U UX 1 94.04.2024
COCIMHEHUS)
63 BemectBa u maTepuaisl B 1 bubnnoreka [IOK
MTOBCEHEBHOM KM3HU YEJIOBEKA 15.05.2024 |  https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHHE 1 bubnuorexa [LIOK
OKPY>KaIOIIEeH Cpebl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun 1 bubmmoreka [JOK
HKOJIOTMYECKUX TIPOoOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eHIE U 1 bu6mmoteka [LIOK
cucTeMarn3anus 3HaHUM 22.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepsHblil ypok. O600111€HNE U 1 bubnnorexa [IOK
cHUCTeMaTu3aIus 3HAaHUI 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepsHblil ypok. O600111€HNE U 1 bubmuoreka [LIOK
cucTeMaTtu3anus 3HaHUI 29.05.2024 | https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO HACOB 10 68

[TPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumusi, 8 knacc/ 'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon WU.I'., Cnagkos C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBeienue»

Tabmmubl: [lepuonnyeckas cucreMa XuMU4YeCKHuX 3mneMeHToB []. U.
MenneneeBa, TabirIa paCTBOPUMOCTH, JIEKTPOXUMHUCCKHUH PSIT HAPSKCHUS

MCTaJIJIOB

METOANYECKHUE MATEPUAJIBI IJIAA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb.-
Peamuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111€r0-00pa30BaHMsl. -

Metoaunueckoe-mocodue-mis-yautens.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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