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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHuUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'O 00IIIEr0o 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil MporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTo nmpeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuu Aa€T TpPENCTaBICHUE O UEsIX, OOIIel cTpaTeruu
oOydeHHsi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMU Y4E€OHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTEIBPHOE peAMETHOE CoJiepKaHue,
MpeaycMaTpUBAET paclpeie]ieHde €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHUE IO
pazienaM M TE€MaM MpPOrpamMMbl MO XUMHH, ONPEHENSIET KOIUYECTBEHHBIE U
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATELHOCTh  M3YUYCHHS XUMHUU C€ YYETOM  MEXKIPEAMETHBIX U
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 00pa3oBaHMs, a TakKe TPEeOOBaHHM K
pe3yibTataM 00y4YeHUs] XUMUU Ha YPOBHE 11€JIEH U3YUYEHUsI TpeaAMETa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWEe XWMHUH CIY)KUT OCHOBOW i1 (POpMUpOBAHUS 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 PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydyenne xumnu:

CIIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEM  JIIi  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYJIbTYphI TUYHOCTH, €€ 00I1el 1 QYHKIIMOHATLHON TPaMOTHOCTH;

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

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (DOPMUPOBAHHIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHbple HampaBiieHUs B OOY4YEHHM XUMHHM OOECHEUYHMBAIOTCS CHelUpUKOn
colepkaHusi  y4eOHOro  mpeaMeTra, KOTOpPbIM  SBISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha ONpPE/IeTIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTHECIBHBIX 3HAYUMBIX TOHSITHI
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHus MPOrpamMMbl IO XUMUU CPOpMUpPOBAHA HAa OCHOBE
CUCTEMHOTO mnoaxoaa K €€ u3ydenuro. CoaepikaHue CKJIAAbIBAETCS U3 CHCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHUIA O XUMHUYECKOU
peakiuu. OO0€e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIUITY
MOCJIEI0BATEIBLHOTO PAa3BUTHS 3HAHHI HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
Pa3HOIO YPOBHS:

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

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

— YYEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JUCCOIMAIlMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (QYHKIMH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJYy4YECHUs
U3Y4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIONIEH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
e€ CHUCTEeMHON NPUPOJIbI, IIEHHOCTHOIO OTHOIIECHUS K HAyYHOMY 3HAHUIO H
METOJaM TO3HaHHWS B Hayke. M3yueHHe XUMHUU TPOUCXOJUT C MPUBICYEHUEM
3HAHWN W3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpYyKaOMHMA MUpPY,
«buonorus. 5—7 knacce» u «duznka. 7 Knacey.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEeIbHOCTU 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO TpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBI XUMHUYECKHX
3HAaHUN — Ba)KHEUIINX (paKTOB, IMMOHATHH, 3aKOHOB M TEOPETUUYCCKHUX ITOJIOKCHHH,
JOCTYIHBIX OOOOIEHNH MHPOBO33PEHUECKOTO XapaKTepa, s3blka HAYKH, B



MpUOOIIEHUH K HAydYHBIM METOJaM T[O3HAaHUS TPU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOW U Y4EOHO-HCCIEA0BATEIbCKOM
JeSTeIbHOCTH, OCBOCHMM NpaBWJI 0E€30MacHOro OOpallleHusi C BeEIlleCTBaMU B
MMOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:

— (dopmupoBaHHe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHUE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHON JIEATENbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (OPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCIoBU, CIIOCOOCTBYIOIMIUX MPUOOPETCHUIO 00YUYaIOIIUMUCS
OMbITa Pa3HOOOPA3HOMN JIEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIU), MMEIOMUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (¢opmupoBaHue oOmed (QyHKUMOHAIBHON U E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMCHHA OOBSICHATH W OIICHWUBATH SIBIICHUS
OKpPY>KaIOIIeT0 MHpa, WCIONB3Yys 3HAHWUS U OMBIT, MOJIYYCHHBIE TPU W3YYCHUU
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOJeM B IOBCEIHECBHOW XU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHne y OOydYaIOMIUXCS TyYMAaHUCTUYECKUX OTHOUICHHMH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTHYECKU
11eJIeCO00Pa3HOro TMOBEAECHUS B OBbITY M TPYIAOBOM JEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CITIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOMUIS M HANPaBICHHOCTH JATbHEHIIIETO
oOy4eHwUsl.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTarisieT 136 yacos: 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. Ponb XMMuM B )KM3HH YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena wm BemectBa. du3nMyecKue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BellecTB. [loHsATHE O MeToax MO3HaHMS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

Xumnyeckasi ¢opmyna. BaaeHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBast 10JIsI XUMHUYECKOrO 3JIEMEHTa B
COCJIMHEHUH.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3anmMoCBsA3b KOJIMYECTBA,
MacCchl M 4YHUCla CTPYKTYpHBIX €IWHUIl BemecTBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTUHEHUH.

Pu3NYeCKUe U XUMHUUYECKUE ABJICHUSA. XUMHUECKasl peakuusa U €€ MpU3HaKu.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHus. Kriaccudukarms
XUMUYECKUX PeaKINil (COeMHEHUS, PA3JI0OKEHUS, 3aMEeIlICHUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nuecKuX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBjI€HUE BOCKA, TasHUE JbJA, PAaCTUpAHHE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYM, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
ONMCAaHHWE NPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasiiokKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THIPOKCHIA
Menu (II) mpu HarpeBaHuu, B3auMoOJICUCTBUE XKene3a ¢ pacTBopoM cosiu meau (1),
U3Y4YEHHE CIOCOOOB PA3ENICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BhITIApUBAHUE, NUCTHLISAIMS, XpoMaTorpadusi, MpoOBEeHNE OYUCTKH TTOBAPEHHON
colv, HaOJIOJEHWE W  ONHUCAHWE  PEe3yJbTATOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENeH MOJIEeKYI
(ILIapoCTepIKHEBBIX ).

Ba:kHeiimue npeacTraBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT U MpOCTOe
BemiecTBO. Haxoknmenue kucimopoga B Tpupoje, (PU3mdyeckne M XUMHUYECKUC
cBoiictBa (peakimu ropenus). Oxcuzapl. [Ipumenenue kucnopona. CrocoObl



MOJIy4eHHUs] KHCIIoOpojga B JjabopaTtopud W mpombinuieHHocTH. KpyroBopor
Kuciopoza B mpupojae. O30H — aJuIOTpoInHast MOAU(PUKALIMS KUCIOPOIaA.

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

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKHEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonydenus. Knuemorel u comnn.

MonsipHbiii 006EM Ta30B. PacuéTbl N0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpbI.
HacelllieHHBIE M HEHACBIIIEHHBIE pPAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas A0Jis BElIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBAHMSL.
Ponb pacTBOpoB B MpHpoO/i€ U B )KU3HU 4YelioBeKa. KpyroBopoT BOJbI B MpUPOJIE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcuasl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yroniue (OCHOBHBIC, KHUCIOTHBIC, aMpOTEpHbIE) U
HecoseoOpasyromue. Homenknarypa okcuaoB. Dusmyeckne u XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHWM: IIEIOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XUMUYECKHE CBOICTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. HoMmenknartypa kuciaor. Ouznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerona.
[Tomy4yeHue KUCIoT.

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

['eHeTHyeckas CBA3b MEXKIY KJlacCaMy HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPKAHU KUCIOpoJa B BO3/IyX€E, MMOTyUYECHHE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0IeHNne
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
MpEeKpamieHusi TOpeHus (moXkapa), O3HAKOMJICHHE C O0Opa3llaMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAaHUE W U3yUYCHUE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM |1 MOJIb, MCCIIEJOBAHUE OCOOEHHOCTEH pacTBOPEHUS BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMpPEACIEHHOMN
MAacCOBOM J0Jield paCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJb30BaHUE BHUIECOMATEPHUATIOR),



MCCIeOBaHNEe OO0pa3lloB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOpPAxX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMHd, pPEakUuil HEUTpalu3aluH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIBHBIX 33/a4 10 TeMme «BaxkHenmme Kiaacchl HEOPraHMYECKUX
COCIMHEHUI.

IHepuoauueckud 3axkoH u Ilepumognuyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XHMHYECKAsi CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBbie TOMBITKH KiIacCU(PUKAIMA XUMHUYECKHX 3JIeMeHTOB. [loHsaTHe O
IpyNmax CXOJHBIX JJEMEHTOB (IIEJIOYHBIE U IMICJIOYHO3EMENIbHBIC METalIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIE OKCHU/IBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KoporTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Tepuoanyeckont cucrembl xumuueckux amneMeHToB [[. . Menneneesa. Ilepuoast
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IMEpPUOAA U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. 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 [lepronnueckoro 3akoHa u [lepuoanueckoi cUCTEMbl XUMUYECKHUX
AJIEMEHTOB [JId pa3BuTvs Hayku u npaktuku. J[. 1. MenneneeB — ydéHbll u
rpaXIaHUH.

Xumuyeckass cBsizb. KoBaneHTHas (moyisipHass YW HENOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKHUX AI€MEHTOB. loHHAas CBA3b.

Crenenbp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Tpoueccel okucaeHus: 1 BOCCTaHOBJICHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOICHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIINI
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mexcnpeomemmunie céazu



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, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsill, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ra3, (GU3MYECKUE BEIUUYHMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COTHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnognueckuit 3akoH. [lepuognyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHECHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kaiuus, KalblUsi H HX
COCAMHEHUNA B COOTBETCTBUM C IIOJIOKCHUEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMMWYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJacCaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMUYECKUX peaklyid Mo pa3InyHbIM IpHU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, Io
M3MEHEHHUIO CTETEeHEW OKHCIIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHE 00 00paTUMbBIX U
HEOOpaTUMbIX XMMHYECKUX peakiusx. [loHATHe O rOMOreHHBIX U TeTepOreHHbIX
peakuusx. llonarue o karanmmse. [lonsitne o xumuueckoM paBHOBecUU. DaAKTOPHI,
BIMSAIONIME HAa CKOPOCTh XUMHYECKOW PpEAKUUH M TIOJIOKEHHE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHON  PEaKLUH. CocTtaBneHue  ypaBHEHMIA



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HUCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOUALUU. DIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartnonbl, aHMOHBI. MeXaHM3M AMCCOLMALMKM BEIIECTB C PA3NHMYHBIMU BHIAMU
xuMHuueckol cBs3u. Crenens aucconuannu. CUIbHBIE U CIIa0bIE IIEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y cioBUs NPOTEKaHUS! peakluii HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE ypaBHeHus peakuuid. CBolicTBa KHUCIOT,
OCHOBaHMI W COJEHd B CBET€ MNPEICTABICHUA OO0 3IEKTPOIUTHYECKON
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIIECTB — METAJUIOB M HeMeTayioB (rpadura M aiMasa), CI0KHBIX BEIIECTB
(xJopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIIPOBOJHOCTU
pacTBOpPOB BEIIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, WLIENOYEd U COJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MAaTEpPUANOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPHU3HAKK  NPOTEKaHWs  peakluuii HMOHHOro oOMeHa
(oOpa3oBaHue ocajka, BbIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUUi
(ropeHue, peakluy pa3ioXKeHHs, COCAUHEHNUs), paclO3HAaBaHUE HEOPraHUYECKUX
BEUIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHbI, pEIIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MuecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKME CBOWCTBA Ha NPUMEpE  XJopa
(B3aMMOJEHCTBHE € MeETaulaMHM, HEMETaUlaMH, IierodaMu). XJIOPOBOJAOPOA.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YelOoBeKa. BakHeWmnue XJIOpHIbI U HX
HAaxO0K/JEHUE B IPUPOJIE.

OO6mast xapaktepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHune u (uU3NYECKUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HUECKUE U
XUMUYECKUEe CBOMCTBA. OKCHIBI CEpbl KAK NPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kwucnora, (Qu3nueckue © XHMHYECKHEe CBOHcTBa (0OIIMe Kak
IOpeICTaBUTENd Kjacca KHUCIOT U chneuuduyeckue). XHUMHUYECKHE pPEaklluu,
JeXallie B OCHOBE MPOMBIIIIEHHOTO CMoco0a MOJYy4YeHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCIIOThI, KAYECTBEHHAS PEaKLIMs 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 xapakrepuctuka 3J1eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHs. A30T, pacHpoCTpaHEHHE B MPHUPOJIE,
¢uznyeckue U xumMmuyeckue cBoiictra. KpyroBopot azora B npupoze. AMMHAK, €TO
¢usnyecKkue U XMMHYECKHUE CBOMCTBA, oNyueHue u npumeHeHune. Colu aMMOHHS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MoJiydeHue, (PU3NYeCKue U XUMUYECKUE
cBOlicTBa (00mME Kak TPEACTABUTENS KJacca KUCIOT W CHEru(UUecKue).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KadeCTBE MHHEPAIBHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOUBBI M BoAoEMOB). docdop,
ajutoTpornHbie Moaudukanuu (ocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopras kuciiora, Gpu3rNuecKkre U XUMHISCKHAE CBOMCTRA,
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
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCUbl yriiepojaa, ux
dusnueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBbIE OpPTaHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ colM, uX (PU3NIECKUEe U XUMHUYECKUE CBOWCTRA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHas KUCIIO0TA).
[IpupogHbie WCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, MTPUPOIHBIM Ta3, HEPTH),
MPOYKThI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJNIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poJii B OKM3HM 4eJOBeKa. MarepualbHOEe €AMHCTBO OpPraHUYECKUX U
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJy4YeHUE U
npuMmenenue. CoenuHeHUs: KpeMHuUs B npupoje. OOuiye mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX WCIOJb30BAHUE B
ObITYy, B MPOMBILUIEHHOCTH. BajkHelIlne CTpouTEeNbHbIE MaTepuaibl: KepaMHUKa,



CTEKJIO, TIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 06€30MacHOr0 HCTIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa30B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TMPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TAJIOT€HOB M HX COEAMHEHWH (BO3MOXHO HMCIOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMIJICHHUE C
oOpaslaMu  cepbl M €€  COCNMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIJIOTBI, M3YYCHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBE/IEHUE KAUECTBEHHOW peaKkuu Ha CyJIb(aT-
MOH U HaOJIOJeHHE IMpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUYECKUMU
cBoiicTBaMM a3oTa, Qocdopa U UX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOMpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHHe MPU3HAKOB
UX MPOTEKAHUS, B3aNMOJCHCTBUE KOHLIECHTPUPOBAHHON a30THON KHMCIJIOTBI C MEJIBIO
(BO3MOXKHO HCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3y4YeHUE MoJeIIen
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM MPOTHBOrasa, MoJIydeHHe, COOMpaHue, Paclio3HaBaHUE M HU3YUYCHHE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAa4eCTBEHHBIX PEaKIMii Ha KapOoOHAT U
CWIMKAaT-UOHbl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3aa4 1o TeMe «BakHelie HeMeTaulbl U UX COEAUHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO01ast XxapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnoyiokeHus B llepuogmueckor cucreme xumuyeckux osnemeHtoB [, .
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTanyeckas CBs3b U
METAJJIMYECKas:  KpPUCTAJUIMYECKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HarnpspbKeHn MetauioB. dusznueckne U XUMHUUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4yeHus: MeTawioB. lloHsTHE O KOppO3WHM METaIOB, OCHOBHBIE
CrocoObl 3amuThl X OT Koppo3uu. CrnaBel (CTayib, 4YyTyH, JIOPATIOMUHUH,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[lenounble MeTabl: MojoxkeHue B [lepuonuyueckoil cucteMe XUMHUYECKHUX
aneMeHToB /. 1. MenneneeBa, CTpoeHHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
duznyueckre U XUMUUYECKHE 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
Ilepnognueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHUE B npupoae. uznueckue 1 XuMUYECKUE CBOMCTBA MAarHHUs
U Kanpuusa. Baxseiilive coeauHeHUs Kaiblusg (OKCHI, TUIPOKCHUMA, COJH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHUN: TTosioxeHue B [lepuoguyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHUE aToMa, HaxoKJICHHE B mpupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQPOTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
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
CBOMCTBaAMHU, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHUJIA
Kalbllud W HATpUs C BOJOM (BO3MOXKHO HCIOJB30BaHUE BHUICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCAa TOPEHUS Kejie3a B KHUCIOPOJe
(BOBMOXKHO  WCIOJIb30BAHHE  BHUJACOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ueCTBEHHBIX PEAKIIMA HAa MOHBI: MArHUsI, KAJIbIIUs, AJIIOMUHUS, [IMHKA, JKeje3a
(IT) u xxene3a (II1), menu (I1), HaOmrOIEHNE U OMKMCAHKUE MTPOIIECCOB OKPAITUBAHUS
IUTAMEHU WOHAMH HaTpusl, Kajdus W Kalblus (BO3MOXXHO HCIIOIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCHIA ATIOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHHE YKCTIEPUMEHTAIBLHBIX 3aj1au 1o TeMe «BaxkHeilime
METAJLIBI U KX COSTUHECHUS.

XuMHUS M OKPYKAKOLIAs cpeaa

BemectBa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpeanl (MpelesibHasl JO0MyCcTUMas
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posib xuMun B pelieHun 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

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

Mexcnpeomemmunie céazu



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BaHME Kak OONIMX eCTECTBEHHO-HAYIHBIX
MOHATUMN, TaK U TIOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JIJISI OTJIEIBHBIX MPEIMETOB
€CTECTBCHHO--HAYYIHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE TMOHSATHSA: HAy4dHbIH (akT, TUIoTe3a, 3aKOoH,
TCOpUs, aHalu3, CHHTE3, KiIaccu(pUKamms, TMEePHOJNIHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJCINb, SBICHUE, MAPHUKOBBIMI
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

®dwuszuka: Marepusi, aroM, SJCKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsl, TPOBOIHHKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKH, (POTOSJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITUIECKAsI
pemeéTka, CruiaBbl, (pU3MYECKHe BETMYMHBI, €AMHHIIBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

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

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



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOTO  OOILEro
0o0pa3oBaHMsl JOCTUTalOTCS B XO0/A€ OOy4eHUS XHUMHH B €JUHCTBE Y4YE€OHOU u
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHUCKUMU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSMH, NPUHSATHIMUA B
oOlllecTBe MpaBWJIaMd M HOPMaMHM TIOBEJCHHS W CIOCOOCTBYIOT IIpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIn4HOCTHBIE  pe3yJbTaTbl ~ OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJACTBOBATbCSI CHCTEMOW TMO3UTHBHBIX IIECHHOCTHBIX OpPUEHTAUd H
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIECHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY
W HAy4YHOMY HACJIEAWI0, MOHWMAaHWS 3HAYEHHS XWMHUYECKOM HAYKH B >KU3HU
COBPEMEHHOro OOIIeCTBa, CIOCOOHOCTH BJaJETh JTIOCTOBEPHOW HH(pOpMaLUeil o
IIEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMaxX M MpPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNEAOBATEeIbCKOM, TBOPYECKOM M JAPYTHX  BHUAAX
NEeSATEIbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH IpHU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIIOJHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpOLECCe 3TOW Y4YeOHOM NeATeNbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TOBEJCHHWE M IMIOCTYIIKM CBOHMX TOBApHILEW C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTAaBIISIOLINE
OCHOBY JIJII TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJABI, B3aHMOCBA3SX YEIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

ITO3HABATEJIbHBIE MOTHUBBI, HAMPABJIECHHBIE HA IOJYYEHHE HOBBIX 3HAHUW IIO
XUMUU, HEOOXOAMMBIE JIsI OOBACHEHUS HAOJIOJaeMBbIX MPOIECCOB M SIBIICHUM,
MO3HABATENIbHON, WH(POPMAIIMOHHON W YWUTATEIHCKOW KYyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIILHOW paboOThl ¢ Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, MOCTYMHHIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

WHTEpeC K OOYYCHHWIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEeA0BATEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 37I0POBBIN 00pa3 »XW3HH, OCO3HAHWE TOCICICTBHA U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aIKOr0Jisl, HAPKOTUKOB, KypEHHSI),
HEOOXOAMMOCTH COOJIO/IEHNUS TIpaBWJ O€30MacCHOCTH Tpu  OOparieHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEAbHOU KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

WHTEpEC K MPaKTUUYECKOMY M3yUEHUIO TTpodeccuil u Tpyia pa3InyHOro poja,
YBAXEHHE K TPYyAy M pPeE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XHUMHUHU, OCO3HAHHBIA BBIOOP
WHJIUBUAYAJIbHOW TPAGKTOPUU MPOJOTIKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHemHoN MpodhecCuoHaIbHON ASSTENHHOCTA U PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B MPO(EeCCUOHATBHOM Cpe/ie;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIEe KaK HCTOUHUKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHHUS, IOHUMAHNE LIEHHOCTH 3JJOPOBOrO U
O6e3zomacHOoro oOpa3a KU3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
MpaBu1 0€30MacHOTO MOBEICHUS TTPU PabOTe C BEIIECTBAMHU, a TAKXKE B CUTYyAIUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, TOJIydaeMble MPU U3YUYEHUH XUMHH, JIJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, IS TTOBBILLICHUS
VPOBHSI  DKOJIOTMUECKOW  KYJIbTYpPhl, OCO3HAaHUA TJIOOAJTBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIeM M MyTeW HUX PEIICHUS MOCPEIACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbHI

B cocrtaBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, TeopHus,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOphIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMeTaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWM W3 ATUX MPEAMETOB (OPMUPOBATH MPECTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE Y4eOHbIC JeHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpble oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HCTOJIB30BaTh NPHUEMBI JIOTHUECKOTO MBINIICHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIICTSATH UX XapaKTEepPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOJIb30BAThH
HOHSATHS JIJIsl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIuH,
yCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TI0O aHAJIIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMUH,
MpeoOpa30BEIBATH MTUPOKO MPUMEHSIEMBIE B XUMHH MOJICTBHBIC MTPEACTABICHUSI —
XUMUYECKUU 3HAK (CMMBOJ »JJIEMEHTa), XUMUueckas QopMmyra U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHX BEIIECTB U XUMUYECKHUX PEaAKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MMO3HAHMS, a TaKKe B Ka4yeCTBE OCHOBBI i1 (OPMHUPOBAHMS THUIIOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allud U TPOBEACHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, UCCIICOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATH M HHTEPIPETUPOBATH HWH(OpPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJYyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpXKaHUs, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHUBATh IPOTHBOPCUUBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIIHIo;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3aMpOChl MPU MOHUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO 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 pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popmMamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W  aHAJIM3UpOBaTh B Ipoliecce Y4YeOHOW U
UCCJIeI0BATEIHCKON JEATEIbHOCTH UHMOPMALIUIO O BIMSHUMU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MNPUPOTHON
CpeJlbl.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

yMEHUSI 3a/laBaTh BOMPOCH (B Xoje juanora W (WIM) JTUCKYCCHUH) TIO
cyumiecTBy  oOcyXxJaeMoil  TeMbl, (HOpMyIHpOBaTb CBOM  MPEIJIOKECHUSA
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOM 3a/1a4H;

YMEHHSI ~ TPEJACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  IO3HABATEIHHOM
JACSITENbHOCTH B YCTHBIX UM THCBMEHHBIX TEKCTax; JelaTh IMPE3CHTAIUIO
PE3yNIbTATOB BBHIMIOJHEHUS XMUMHYECKOTO IKCIIEpUMEHTa (J1JaOOpaTOPHOTO OIIbITA,
71a00paToOpHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO MIPOEKTA);

YMEHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIPHON WM HWCCIENOBATENIbCKOM  JIEATEIBHOCTH TPU  PEHICHUH
BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE y4y€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uiuii (00CyXIeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JEWCTBUW, OIpelneseHHe KpPUTEpUeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PeryasiTuBHbIe yHUBepcaIbHbIE yYeOHbIE 1elCTBUS:

YMEHHE CaMOCTOATEIbHO OMPENCNATh LENH eATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U HPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesTeILHOCTD, BHIOUPATh Harbosee 3pheKTUBHBIE CIIOCOOBI PEIICHUsS YYCOHBIX U
MMO3HABATENIbHBIX 337]a4, CaMOCTOSITEIBHO COCTaBISATH WU KOPPEKTUPOBATH
IPEIJIOKEHHBI QJITOPUTM  JEHUCTBUU I[PU BBINOJHEHUM 33JaHUN C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 M3ydyaeMBIX OOBEKTaX — BEIIECTBaX MU PEaKIUsX,
OLICHHMBATh COOTBETCTBUE TOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHOW IIEeNH, yMEHHE
MCIIOJIh30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMbIe B YCIOBUU 3aJIaHUM.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTeIHHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW denepalibHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOY4YaIOIIMMHUCS Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW oOmactn  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEPIPETalNH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

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

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COSUHEHUH, MOJISIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAaHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKIINH, TETIIOBOU d(DPEeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTallb, pPaaHyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJspHAs KOBAJCHTHas CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAsE KOHILIEHTpAIsi) B PaCTBOPE;

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

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

e OIpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEIEIEHHOMY KJAcCy COEIUHEHHU MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAasi W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXpPAHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJNBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE MPUMEPAMH MOJEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

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

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 1o (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 000OIIECHHE, CUCTEeMATH3alNI0, KiacCU(UKAIINIO,
BBISIBJICHUE TIPUYWHHO--CIICACTBEHHBIX CBS3€H — U1 M3yYCHHSI CBOMWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  MOJIb30BAHUS ~ XMMHYECKOW  TOCyAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiaM OOpalleHusi C
BCI[ECTBAMH B COOTBETCTBHUM C WHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
ra3zoo0pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTOMOIIBI0 UHAMKATOPOB
(;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 XWMHYECKHUX MOHATHUWA: XWMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTb, CTEIIECHb
OKHCIICHUS, XUMHUECKasl peaKlns, XUMUYecKasi CBA3b, TEIIOBOU 3PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  AJNEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLMAIUSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3usi MeETallIoB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO JI0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKMX THOHATHH U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONB30BaTh XHUMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHUS (HOopMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIEHb OKUCICHHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSX paA3JIMYHOTO COCTaBa, NPUHAMIECKHOCTh BEIIECTB K
ONpeAeNéHHOMY KJIAacCy CO€IMHEHUW 1o (opmyiaM, BUA XUMUYECKOH
CB3M (KOBaJCHTHAs, MOHHAsA, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3aps]l MOHA [0 XMMHUYECKON (popmysie, XapakTep cCpelbl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COCAVMHEHUH, THUI KPUCTAIUINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
TabnnuHyo Gopmy llepuoanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaYeHUs, KOTOpbIE MMEIOTCA B MEPUOJMYECKOW Tabiuie, ¢
YUCJIIOBBIMM  XAPAKTEPUCTUKAaMU  CTPOEHUS  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB M 3apsij sApa, o0OIIee 4YHCIO DIEKTPOHOB U
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COEAUHEHUU B
Ipeesax MaJblX IEPUOIOB U INIABHBIX MOATPYIII C YUYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (10 YMCIy WM COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMIME W CHEIU(PUUECKHE XUMHYECKHE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKIasi OMKHCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOILIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH YPaBHEHUS AJIEKTPOJUTHYECKOM IHCCOLMALMU  KHUCIIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOYKHOCTH TPOTEKaHUS XMMUYECKHX MPEBPAIIEHUNA B Pa3IUYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJSPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOro »JJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coON0aTh  MpaBWja  MOJb30BaHUS  XMMHYECKOM  TOCYIoll |
7a00paToOpHbIM  O0OpYyJIOBaHMEM, a Tak)Ke IMpaBWjia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KJAIONINE  KAadyeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHII-, OPOMH/I-,
uonu-, KapOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMA MBICIUTEIIHFHOW NESITEILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAYYHBICE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpEHHe, MOICIMPOBAHUE, SKCIEPUMEHT (pealbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHbIe XUMHYECKHE MOHATHSI
XuMHs — BaxkHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c

YeJoBeKa

12 BemecTBa 1 xumMmuueckue 15 1 bubmnoreka LIOK

' peaKiuu https://m.edsoo.ru/7f41837¢c

Wroro mo pasnery 20

Pazgen 2. BaxHelimme npeacTaBuTe/] M HEOPraHM4eCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK

' 00 oKcuIax https://m.eds00.ru/7f41837¢
29 Bonopoa.Ilondrue o kuciaorax 8 1 bubnnorexa [IOK

' M COJIAX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nmuoreka [IOK

' OCHOBaHHMSAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1acChI 1 1 1 bubmuoteka [IOK

' HEOPTaHWYECKUX COEIMHEHMUIM https://m.edso0.ru/7f41837c

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 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKAs CBS3b. BuGiorexa LIOK

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

Hroro o paszerny 15 Etptlri?/jln(feedl;i;—.[r?/sf41837c
PesepBHOE BpeMst 3 bubmorexa [IOK

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

[TIPOT'PAMME



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

9 KJIACC

KoJsun4yecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHME U yriayOnenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 brommorexa LIOK
' PYTHEL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
2.3 a5eMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast XapakTepUCTHKA XUMHUYECKHX
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 METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme Metayuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
41 BemntectBa u MaTepuaibl B )KU3HU YEI0BEKA 3 Bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOJIUYECKOE OBECITEYEHUE OBPA3OBATEJIBLHOTO
MMPOIIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUIS VUEHUKA

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpnman @.I°., AkunonepHoe 00111eCcTBO
«M3narensctBo «lIpocBemenne»
* Xumus, 9 knacc/ Pyasuruc I'.E., ®enpaman @.I°., AknimoHepHoe o011ecTBO
«M3marensctBo «lIpocBemenue»

BBGI[I/ITGBapI/IaHT

METOANYECKUE MATEPHUAJIBI IJISA YYUTEJIA
BeeaureXumusi: ypoku B 8 kiacce: mocooue s yuutenst/H.H.I'apa.-M..:
[Ipocsemenune

Xumust: ypoku B 9 kiacce: mocooue st yuutens/H.H.I'apa.-M..:

[IpocBemienne1anHbIE

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

BrenurePoccuiickas Dnexrponnas [koma (POII)

AKnacce

bubmmoreka nudpoBoro odpazorarearHoro konrenta (LIOK)nanusie
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