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INOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «XUMHsS» Ha 0a30BOM YpPOBHE ISt
oOyuaromuxcss 8-9 kjmaccoB  pa3paboraHa Ha  ocHoBe — DeaepanrbHOTO
roCyJapCTBEHHOTO  00Opa30BaTENbHOIO  CTaHJapTa  OCHOBHOT'O oO1ero
oOpa3zoBaHus U (QeaepanbHONl pabouyel MporpaMMbl MO YYEOHOMY MpPEIMETy
«XAMUSY.

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeAepaqbHON padoyeil mnporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUU MPENOJaBaHUs y4€OHOT0 npeaMeTa « XUMUsDH)
B 00pa3oBartesbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o XuMuu Na€T MPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCIHMTAHHS M Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE I1O
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU coepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcs, ONpeaAesisieT BO3MOXKHOCTU MpeaMera st
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTataM oO0ydYeHUs] XUMUU Ha YPOBHE lieJiel N3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHWE XWMHUH CIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUpPA, BAKHYIO
poib urparot GopMUpPYyEMbIE XUMHEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUM U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PYHKIIMOHAIIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITENHHOW Y4EOHOUW JIESITEIBbHOCTH,



OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKAX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHANBHOUN e TEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
LIEJIOCTHOTO B3IJIsi/Ia HAa €UHCTBO MPUPOIBI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATAroM B (OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlaHHBIC HampaBieHUS B OOYYCHUHM XHUMHHM OOECIICUMBAIOTCS CIEIM(BUKON
COJIep)KaHHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCA  IeJarornyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAeIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH U HEKOTOPBIX OTIEIBHBIX 3HAUYUMBIX MOHSATUM
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(PopMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI TOHITUN O XUMHUYECKON
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHILMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBIeHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MTOCJIECIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIUM OOBSICHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHHUS W TOJYUYCHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABISAIOUICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyXalomuid MUpy,
«buomnorus. 5-7 knaccel» u «dusnka. 7 Kimaccy.



[Ipy wu3ydyeHWH XUMHUU MPOUCXOAUT (OPMUPOBAHME 3HAHUN OCHOB
XUMHYECKON HAyKHd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESITEIbHOCTH YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4yeOHOro IpeIMeTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMMHUYECKHX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JIOCTYMHBIX 0000IIEHUI MHPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPH M3yUYEHUU BELIECTB U
XMMHUYECKUX peaklui, B ((OPMUPOBAHUM U PA3BUTUU IO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEIbHOM U y4eOHO-HUCCIEN0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBUJ OE€30MAacHOrO OOpalleHHs C BELIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipn M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HaYeHHUE NMPUOOPENN TaAKUE LIEeIIH, KaK:

— (¢GOopMHpOBaHHE WHTEIUICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

— HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyyaromuxcss K CaMOCTOSITENbHON IO3HABATEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecriedyeHne yCa0BUM, CITIOCOOCTBYIONTUX MPHOOPETEHUIO O0yJarOITUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— ((opmupoBanue oOmeld (QYHKIMOHATIBHOM U  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATHP W OICHUBATh SIBIICHUS
OKPY’KaOIEero MHUpa, WCHOJNB3Yysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh UX MPU pEHIeHHH NpoOsieM B TOBCEIHEBHOM >XHM3HU U
TPYZILOBOU IE€ATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKHX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIeCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEHU IPUPOIHOU CPEBIL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQUIsl W HAMPABICHHOCTH JATbHEHUIIIETO
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBanHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HEJIeI0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HaHMS B XUMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenuwe kucimopoia B Ipupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMmeHknatypa ocHoBaHni. PU3NYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoCHCcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEILIECTBA, B3aMMOJCHMCTBUE BOABI C METAJIaMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIETIOUYECH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchbl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JiIMHHONEpUoAHas  (OpMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyMmIaM U mepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B § Kiacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaus, TMepUOJUIHOCTh, HAOIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI peaKLMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBMU C IIOJIOKECHHEM 3JIEMEHTOB B I[leproandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIUM,  JJIGKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HMCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 JICKTPOJTUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETa/UIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUICO MAaTEpUANIOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKeHUs, COSIUHEHMUsI), PAClO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOoBeKa. BakHEHIIHWe XJIOPUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYeCKue CcBOICTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
duznyeckue U XxuMudyeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMuUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlcTBa (0OIIME Kak TMpEJACTaBUTENSl Kiacca KUCIOT M CcHelupUuyYecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuelie Moaupukammuu ¢Gocdopa, (uMUECKUe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbBIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJIeMBbl, CBA3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITy, B IIPOMBIIUICHHOCTU. BakHeWIne CTpOUTENbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIUMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WMOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMHU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBONCTB aMMHakKa, IpPOBEJICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUTMYECKUX peIIETOK anmMasza, rpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomnmueckor cucreme xumuuyeckux ossemeHros [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTauioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. Menneneesa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TTookeHue B [leproindeckoi cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMe XMuMHYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIpOIlecCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJius U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbsl B TOBCEIHEBHOM XHU3HM YEJOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/K). Ponb xuMun B pemieHu 3KO0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCHU(pUKANWs, TEPUOANIHOCTh, HAOIIOACHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JJMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE  pe3yibTaThl OCBOCHHS  MPOTPAMMBI  OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAlOTCS B XOJ€ OOy4YeHUs XHMHM B €IUHCTBE YYEOHOW U
BOCITUTATEIBHOW JICSITCIIBHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIBTYPHBIMA M JYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TIPUHSATBIMH B
oOIecTBe TpaBWIaMH M HOPMAaMHM IIOBEJCHUS U CIIOCOOCTBYIOT —IpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIA3AINHN 00yJarOIIHXCA.

JIM4HOCTHBIE pE3yNbTaTHI OTpaXkaroT TOTOBHOCTD oOyJaronuxcs
PYKOBOJICTBOBAThCS CUCTEMOM MO3WTHUBHBIX 1IEHHOCTHBIX OPUCHTAIIUN U PACIIMPEHUE
OIbITA JEATCILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIICHHS K OTCUYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECCKOMY U
HAy9HOMY HACJEAWIO, TIOHWMAHWUS 3HAYEHUS XHWMHYECKOW HAyKH B IKU3HU
COBPEMEHHOI0 OOIIEeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEpHOW HHMOpPMAIMEH O
MEepPEOBbIX JIOCTIKCHUSAX W OTKPBITUSAX MHPOBOM W OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NpEACTaBICHUS O COIMMAJIbHBIX HOpMaxX M IpaBWJIaX MEKJIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4eOHO-HCCIIeI0BaTEILCKOM, TBOPUCCKON M APYTUX BUAAX JEATCIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JCATEIHLHOCTH TPH BBIMIOJTHEHUN YICOHBIX,
MMO3HABATENIbHBIX 3aJ1ay, BBIMIOJIHCHUH XHMHYECKUX JKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHMMAHUIO M B3aHMOIIOMOIITH B MPOIIecce
9TON y4eOHOM HEATEIHLHOCTH, TOTOBHOCTH OIIEHHBATh CBOE IOBEICHHUE M ITOCTYIKH
CBOUX TOBApHIICH C TO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM C YIETOM OCO3HAHMS
IIOCJIECTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIICCTBE M XHMHUYCCKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIOIINE OCHOBY
JUTSI TIOHMMaHUS CYIIHOCTH HAayYHOW KapTHHBI MHpA, MPEACTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOIBI, B3aUMOCBS3SIX YCIIOBEKa C MPUPOTHON CPEIOH,
0 POJIM XMMHUH B TTO3HAHUHU ITHUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIE MOTHBBI, HAINpaBJIECHHBIC HA TMOJIYYECHHWE HOBBIX 3HAHHUM I10
XUMUHU, HEOOXOAWMBIC /I OOBSCHEHWS HAOIIOMaeMbIX IPOIECCOB U  SIBJICHUA,
M03HABATEIIbHON, HWH(POPMAIIMOHHON M YWTATEIbCKOH KyJIbTYPhl, B TOM YHCIIE
HABBIKOB  CaMOCTOSATEJIBLHOM pabOThl ¢ Y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPaTypoO, JOCTYNHBIMM  TEXHHYECKUMH  CpEICTBaMU  HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpEeC K OOy4YeHHI0 W TMO3HAHUIO, JIO003HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0OPa30BaHHUIO, MPOSKTHOM U HCCIIEIOBATENbCKOM NESITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS 00yUYEHUS B JaJIbHEHIIEM;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAaHMUE IIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KW3HHM, OCO3HAHUE IIOCIEICTBUM M HENpUATHE
BpEAHBIX  MPUBbIYEK  (YNOTpPEOJICHHUs]  AJKOTOJs,  HAPKOTHUKOB,  KypEHHS),
HEO0OXOIUMOCTHU COOJIIOICHHSI TIPABUITI 0€30MMACHOCTH MIPU OOPAIIEHUH C XUMHYECKUMU
BEILIECTBAMHU B OBITY U pEabHON KU3HH;

5) Tpy10BOT0 BOCIMTAHUS:

UHTEPEC K MPAKTUUYECKOMY HM3YyUEHHUIO MpoQeccuil M TpyAa pa3IMyHOro poja,
YBOXEHUE K TPYAY U pe3ynbTaTaMm TPYAOBOW JIESITEIBHOCTH, B TOM YHUCIIE HA OCHOBE
MPUMEHEHUs NPEIMETHBIX 3HAaHUW MO XMMHH, OCO3HAHHBIM BHIOOP MHIUBUIYAIBHOU
TPAaEKTOPUH MPOAOCLKEHUSI O0Opa3oBaHMsl C Y4YETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOILECTBEHHBIX HHTEPECOB MU NOTPEOHOCTEH, YCIENIHON
npo(eCCUOHATILHON NEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
aJanTUPOBATHCA B MPO(ecCHOHABHOM cperie;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTUYECKHU LEJIECO00PA3HOE OTHOIICHHE K TPUPOAE KaK HCTOYHUKY )KM3HU Ha
3emJiie, OCHOBE €€ CYIECTBOBaHUs, IOHUMaHUE LIEHHOCTH 3/I0POBOTO U 0OE€30MacHOro
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY U
IICUXUYECKOMY 370POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUSI MpaBUi OE30MacHOTO
MOBEJECHUS MTPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYALMSIX, YTPOXKAIOIIMX 310POBBIO
U KU3HHU JTI0JICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IOJTy4YaeMble TPH H3YYECHUU XUMUHU, IS
pelIeHusl 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEW NPUPOJHOW CPENOW, IS IMOBBIIIECHUS
YPOBHS  DKOJIOTMUECKOM  KYyJIbTYpbl, = OCO3HaHUs  IJ100AJIbHOTO  Xapakrepa
AKOJIOTMYECKUX MpOOJIeM W MyTed UX pelIeHUs MNOCPEACTBOM METOJO0B XHMHUH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAMETHBIX pPE3yJbTATOB  BBIACISIOT 3HAYUMBIE IS
(dbopMHpOBaHUS MHUPOBO33pPEHUSI OOULIECHAYYHbIE MOHATUSA (3aKOH, TEOPHs, MPUHIIUIIL,
runoTesa, pakt, cucreMa, IpoLecc, SKCIEPUMEHT U JPYToe.), KOTOpble UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaxX M TO3BOJISIOT HAa OCHOBE 3HAHMN W3
ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHON HAYYHOU KapTHUHE MHpA,
U yHUBEpCalbHble YuyeOHbIe JAeUCTBUS (MMO3HABATENIbHbIE, KOMMYHHUKATHBHBIE,



pPETYJISTUBHBIE), KOTOpble  oOecreuynBalOT  (opMUpOBaHHME  TOTOBHOCTH K
CaMOCTOSITENIbBHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOH AESTETbHOCTH.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jiornyeckue aAeicTBHA:

YMEHUS UCIOIB30BATh MPUEMBI JIOTHUYECKOTO MBIIICHUS TPU OCBOCHUH 3HAHUIA:
PacCKpBIBAaTh CMBICT XWMHYECKHX TMOHATHN (BBIACISATh UX XapaKTepHBIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHATHUSIMH), UCIOIb30BaTh TMOHATHUS JIS
O0OBSCHEHUS OTACIIbHBIX (PAKTOB W SIBJICHHI, BHIOMpPATh OCHOBAHUS U KPUTEPUU IS
KJaccu(UKaMM XUMUYECKUX BEHIECTB W XUMHUYECKUX PEAKIUH, YCTaHABJIMBATh
PUYUHHO-CJIC/ICTBEHHBIE CBSI3U MEXIY OOBEKTaMH H3YyUEHHsI, CTPOUTH JIOTHYECKUE
paccyxaeHus (WMHIYKTHBHBIC, JCTYKTUBHBIC, IO AaHAJIOTHH), JEJaTh BBIBOJIBI U
3aKJIIOUCHUS;

yMEHUE TPUMEHSATh B IMpoIlecce TMO3HaHUs TMOHATUS (TIPEeIMETHhIE U
MeETaIpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOJIb3YEeMbIE B XHUMUU,
MpeoOpa3oBbIBATh IIUPOKO IMPUMEHSIEMbIE B XMMHUU MOJCJIbHBIC TPEACTaBICHUS —
XUMUYECKUN 3HaK (CHUMBOJ DJJIEMEHTa), XHUMHUYecKas (opMyna u ypaBHEHHUE
XUMHYECKOUN peakluy — MpU PEIICHUH yueOHO-TT03HaBaTEIbHbBIX 33/1a4, C YYETOM ITUX
MOJIENIbHBIX TPE/ICTABIICHUN BBISIBISTh U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB UM XHMHUYECKHX PEAKIUW, BBISBISATH
o0IlIMe 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBCHHBIC CBSI3M M TPOTUBOPEYHS B
M3y4aeMbIX MPOIIECCaX U SIBJIICHUSIX.

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

YMEHHUE UCIIOJIb30BaTh ITOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUA, a TAaK)KE€ B KAYECTBE OCHOBBI JUIsi (POPMUPOBAHUS TUTIOTE3bI MO MPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

MpUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OpPraHU3allUd U MPOBEICHUIO
YUYCHMUYECKMX DJKCIEPUMEHTOB, yMEHHE Ha0mojaTh 3a XOJ0M  IIpoliecca,
CaMOCTOSITEIIbHO TPOTHO3UPOBATh €ro pe3yiabTaT, (hOopMyIupoBaTh OOOOIICHHS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITa, UCCIIEIOBAHMS, COCTABIATh OTUET O
poJieIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpaTh, AaHAIM3UPOBATH ¥ HWHTEPIPETUPOBATH HUHOOPMAIUIO
Pa3IUYHBIX BHUIIOB U (POPM MPEACTABICHHS, TOJy4aeMyl0 H3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAs JINTEpATypa XUMHYECKOTO COAEpKaHUs, CIPABOYHbIC TTOCOOUS,
pecypcel IHTepHETa), KPUTHYECKH OIIEHHWBATh MPOTUBOPEUYMBYIO UM HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TPUMEHSATh PA3IUYHBICE METOJBI W 3allpOChl MPH TOWUCKE W OTOOpe
nH(}OpPMAIUU U COOTBETCTBYIONIUX JTAHHBIX, HEOOXOIUMBIX ISl BBITIOJTHEHUS yUSOHBIX
U TIO3HaBaTeJIbHBIX 3a7a4 OMNpPEACNEHHOIO THUIA, MPUOOpPETEHHUE OmbITa B 00JACTH



WCIIOJIB30BaHUs ~ WH(OPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUW,  OBJIAJICHUE
KyJIbTYypOil ~ aKTMBHOI'O  HCIIOJb30BAaHUS  PA3JIMYHBIX  IMOUCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJbHYIO (OpMYy MpeACTaBlICHUs HHYOpPMAIUN U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a1a4d HECTOKHBIMU CXEMAMU, MarpaMMaMH, JPYTUMH
dbopmamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHUE HCHOOJB30BaTh W  aHANM3MPOBAaTH B  IMpolecce ydyeOHOl U
MCCIIEIOBATENbCKON JESITEIbHOCTH HMH(DOPMAIMIO O BIUSHUUA TMPOMBIIUICHHOCTH,
CEJIbCKOT'0 X035IMCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOIIEH TPUPOTHON CPEBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIe JeHCTBUS:

yMEHUS 3a7aBaTh BOIPOCH! (B XOj€ auanora u (WjaM) AUCKYCCHH) O CYIIECTBY
00cyX/1aeMoi TeMbI, POPMYIHPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIBHO BBITOTHEHUS
MPEUTOKEHHOM 3a]1a4u;

YMEHUS MPEICTABIATH MOJTYUYEHHBIE PE3YIbTAThl T0O3HABATEIBHOMN NS TEIbHOCTH
B YCTHBIX M NMUCBMEHHBIX TEKCTaxX; J€JaTh MPE3EHTALUI0 PE3YJIbTATOB BBINOIHEHUS
XUMUYECKOTO HKCHepuMeHTa (J1adopaTOpHOTO OMbITa, Ja0OpaTOpHOM padOTHI IO
HCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHUsI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MIO3HABATEIbHOM U HCCIIEIOBATEIILCKOM JEATEIbHOCTH MPHU PEIICHUH BO3HHKAIOIIUX
npo06sieM Ha OCHOBE y4u€Ta OOIIUX WHTEPECOB M COTIACOBAHUS MO3UIINMA (0OCYKICHUS,
0OMEH MHEHMSIMU, «MO3TOBBIE IITYPMbD», KOOPAWHAIIMS COBMECTHBIX JCHCTBU,
onpeaereHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBIIIOJHEHHOW padbOThI U IpyTHE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOATENIbHO ONpPENeNATh LeJId JEATEIbHOCTH, IUIaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJMPOBATH M TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BbIOMpaTh Haubosiee 3(P(PEKTHUBHBIE CHOCOOBI pPEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CaMOCTOSITEIbHO COCTaBJISATb WJIM  KOPPEKTHUPOBATH
IIPEJIOKEHHBIA aJITOPUTM JAEHUCTBUN IIPU BBITIOJHEHUU 3aIaHUN C YYETOM MOJIYYEHHUS
HOBBIX 3HAaHUUW 00 H3y4aeMbIX OOBEKTaX — BEMIECTBAX M PEaKIUiX, OICHUBATH
COOTBETCTBHUE IMOJYYEHHOTO pe3yJibTaTa 3asiBJICHHOW L€, YMEHHUE HCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MMPEJIaraéMble B YCIOBUU 33JIaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMeTHBIX pe3ysIbTaTOB MO OCBOEHUIO 00SI3aTEILHOTO CONEPIKAHNUA,
YCTaHOBJICHHOTO JTaHHOM (penepanbHOil pabouel MporpaMMOi, BBIICISIOT: OCBOCHHBIC
00y4aroNIMMUCS Hay4YHbIC 3HAHUS, yMEHHS U CIIOCOOBI IEUCTBUI, cieliupuyecKue s
npeIMETHON 00JacTH «XUMHUS», BUABI AESTEIBHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTanuu, MpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX yYEeOHBIX M
HOBBIX CUTYyalUsX.

K xonmy obydenus B 8 kjacce mpeaMeTHbIC Pe3yibTaThl Ha 0A30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX TOHSTHI: aroM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECH
(omHOpOAHAs W HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAs H
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJSIpHas Macca,
MaccoBasi JOJs XMMHYECKOTO 3JIEMEHTa B COEJIMHEHUU, MOJIAPHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBaHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XHMHUYECKas peaklus, KiIacCu(UKaLUi peakuuid: peakuuu
COCIMHEHHUSI, PEaKlUU Pa3JOKEHUs, PEakllud 3aMellIeHUs], peakiiuu oOMeHa,
AK30- M SHJOTEPMUYECKUE PEAKIUH, TEIJIOBOM 3h(DEKT peakiuu, siApo aToma,
AJIEKTPOHHBIN CJIOW aroMa, aToMHasi opOWTalb, paJuyCc aToma, XUMHUYecKas
CBA3b, MOJSIPHAs M HENOJISIPHAs KOBAJICHTHAs CBsI3b, MOHHASl CBS3b, WOH,
KaTHOH, AaHHMOH, pacTBOp, MaccoBas [JoJid BelecTBa (MPOLEHTHAs
KOHIIEHTpAIusl) B pacTBOPE;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX NOHITHI U IPUMEHSITh
9TH TOHSTHS MPU ONMCAHUU BEUIECTB U UX MPEBPAIICHMIA;

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJICHHS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTpE/EATh BaJCHTHOCTh AaTOMOB D3JEMEHTOB B OWHApHBIX COCIUHEHMSIX,
CTENEHb OKUCJICHUSI FJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIIICIKHOCTh
BEIIECTB K OMNpeAeIEHHOMY KJacCy COEIUWHEHHM 1o ¢opMmyiaM, BUJ
XUMUYECKOM CBA3M  (KOBaJ€HTHasT W HWOHHAas) B  HEOPraHUYECKUX
COCIMHEHHUSIX;

packpeiBath cmbica  [lepuogmueckoro 3axkona JI. M. Menneneesa:
JEMOHCTPUPOBATh IIOHMMAaHHE NEPUOJUYECKONM 3aBUCHMOCTH  CBOWCTB
XUMUYECKUX BJEMEHTOB OT MX mojoxxkeHuss B Ilepmonnueckoil cucrteme,
3aKOHOB  COXPaHEHWs ~ Macchl  BEIIECTB,  IMOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaIpo;

OTHCHIBATh U XapakTepu3oBaTh Ta0InuHyo popmy Ilepuonnyeckoit cuctembl
XUMUYECKUX BJEMEHTOB: pa3jinyaTh MOHATHUS «rJlaBHas mnoArpynna (A-
rpynmna)» u «mnobounas noarpynna (b-rpymnmna)y», mansie u OoNbIlINe NEPUOIbI,
COOTHOCUTh O0OO3HauyeHUus, KOTopble nMmeroTcs B Tabmuie «llepuoanueckas
cucreMa xumuyeckux osneMeHtoB JI. . MenaeneeBa» ¢ 4HCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB M
3apAn sipa, 00Ilee YUCIO0 NEKTPOHOB U PACTIPENCICHUE UX MO JIEKTPOHHBIM
CJI0SIM);

KJIaCCU(PUIIUPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHWYEeCKHE BEIECTBa,
XUMUYECKUE peaKkuud (10 YHCIy M COCTaBy YYACTBYIOIIMX B pEaKLUU
BEIIECTB, [0 TEIIIOBOMY 3D PexTy);



XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXKAAsl OINKCAHHUE MPUMEpPaMHU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauye€CTBEHHOTO
COCTaBa, BO3MOXHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B Pa3IMUHbIX
YCIIOBHSIX;

BBIYMCIIITH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIO XMMHYECKOIO 7JJIEeMEHTa 10 (opmysne COeAUHEHHs,
MacCOBYIO JIOJIIO BEUIECTBA B pacTBOPE, MPOBOJUTH PACUETHI M0 YPABHEHUIO
XUMHUYECKOHN peaKlny;

MPUMEHSTh OCHOBHBIC OTIEPAIlMU MBICTUTEIFHON NEATEIHHOCTH — aHAIN3 H
CUHTE3, CpaBHEHHUE, 0000IIeHNe, CHUCTeMaTU3alulo, KlacCU(UKaIUIO,
BBISIBJICHUE NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JUIs1 M3Y4YEHHUS] CBOWCTB
BEIIECTB M XMMUUYECKUX PEAKIINM, €CTECTBEHHO-HAYYHbIE METO/Ibl IIO3HAHUS —
HaONIOZICHUE, HW3MEPEHHE, MOJACIUPOBAHUE, SKCHEPUMEHT (pealbHbId U
MBICJICHHBIN );

CJIeI0BaTh MpaBWJIaM MOJIb30BaHUA XMMUYECKOW MOCYI0H U J1ab0paTOPHBIM
o0opynoBaHMEM, a TakXKe I[paBWwiIaM oOOpalleHusi C BeUIeCTBaAaMH B
COOTBETCTBUH C MHCTPYKIHUSAMU IO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMHUECKUX
OMBITOB MO MOJIYYEHHUIO U COOMPAHMIO Ta3000pa3HBIX BEUIECTB (BOIOPOJA U
KHCJIOPOJIa), TPUTOTOBJIICHUIO PACTBOPOB C OMPENEIEHHOM MaccoBOM JoJien
pacTBOPEHHOIO  BEILECTBA, IUIAHUPOBATh U NPOBOAUTH  XUMHUYECKUE
HKCIIEPUMEHTHI 110 PAcClNO3HABAaHUIO PACTBOPOB IIEJOYEH M KHUCIOT C
MOMOIIBIO HHIUKATOPOB (JIakmyc, heHoIPTaIeHH, METUIIOPAHXK U APYTHE).

K koniy oOydyeHust B 9 kjiacce npeamMeTHbIE Pe3yslbTaTbl HA 0A30BOM YpPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC]I OCHOBHBIX XUMHYECKHX MOHITHIA: XUMUYECKUI 3JIEMEHT,
aTOM, MOJIEKyJla, HOH, KaTHOH, AaHHUOH, IPOCTOE BEILIECTBO, CII0KHOE
BEIIECTBO, BAJCHTHOCTH, OJCKTPOOTPUIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKas PEaKius, XUMUYECKasi CBSA3b, TEIJIOBOM dPPEKT peakiiu, MOJb,
MOJISIPHBIT 00BEM, pacTBop, DIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] TUCCOLMAIINS, PEAKIIMK MOHHOTO OOMEHa, KaTallu3arop,
XUMUYECKOE  paBHOBecHE, OOpaTUMble H  HEOOpaTUMbBIE  PEaKIUH,
OKHCJIUTETHHO-BOCCTAHOBUTENIBHBIE PEAKIINH, OKHCIUTENb, BOCCTAHOBUTEIID,
OKHCIICHHE W BOCCTAHOBJICHHE, aJUIOTPONus, aM(OTEpHOCTh, XUMHUYECKas
CBs3b (KOBaJE€HTHAs, MOHHAs, METaJUIM4yecKas), KpUCTAIUIMUECKas peléTka,
KOpPpO3Usi METAJJIOB, CILJIAaBbl, CKOPOCTh XMMHMYECKOH peakluu, MpeneiabHO
nonycrumas konuentpauus [1JIK Bemecrsa;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHI U TIPUMEHATD
STHU MOHATHUS IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHU;

MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJICHHs ()OPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKUX DBJIEMEHTOB B
COCIMHEHHSIX  PA3JIMYHOIO  COCTaBa, MPUHAMIECKHOCTh  BEIIECTB K
ONpeaenEHHOMY KJIacCy COEAUHEHUH Mo (opmysiaM, BHJ XUMHUYECKOW CBS3H
(koBaJieHTHAasi, MOHHAs, META/UNIMYECKas) B HEOPraHUYECKUX COCAMHEHUSX,
3aps]l MOHA M0 XUMHUYECKOU (popmylie, XapakTep Cpelibl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCIMHEHUMN, TUIl KPUCTAJUTMUECKOW PEHIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBath cMmbici llepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINKHCHIBaTh M  XapaKTepHU30BaATh
Tabiunyto Qpopmy I[lepuonuyueckoi CHUCTEMbl XUMUYECKHUX DJIEMEHTOB:
paznuyaTh TMOHATUSA «IJaBHasg mnoAarpynna (A-rpymma)» U «1mo0oyHas
noarpynmna (b-rpynna)», waible uW  OOJBIIME TEPHUOJBI, COOTHOCUTH
0003HaYEHNUsA, KOTOPbIE UMEIOTCA B MEPUOJNYECKON TabJMLE, C YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX JJIEMEHTOB (COCTaB U
3apsn sipa, 0011Iee YUCI0 MIEKTPOHOB U PACTIPEIEICHUE UX TI0 JIEKTPOHHBIM
CJ10sIM), OOBACHSTH O0IIIME 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB JIEMEHTOB
U UX COCIUHEHUN B TpeAeiaxX MajblX MEePUOJOB U TJABHBIX MOJTPYII C
YYETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XMMHUYECKHE JJIEMEHThI, HEOPTraHMYECKHE BEIIECTBA,
XUMUYECKHME peakuuu (M0 YHUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIUIOBOMY 3((EeKTy, M0 H3MEHEHHUIO CTEMEeHEW OKHCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBaTH) oOOmMMEe u crenuduyuecknue XUMHUYECKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPAKAAsl ONMMCAHUE TPUMEpPAMHU
MOJICKYJISIDHBIX U HOHHBIX YpaBHEHUW COOTBETCTBYIOIIUX XHUMHUYECKHUX
pEaKLHnii;

COCTaBJISITh YPABHEHUS JIEKTPOIUTHUECKOW AMCCOLUMALUU KHUCIOT, HIeI0Yel
M COJICH, TIOJIHBIE W COKpAIIEHHBIC YPAaBHEHHS PEAKIMii MOHHOTO OOMEHa,
YpaBHEHUS PEaKIUii, MOATBEPKIAIONINX CYIIECTBOBAHUE T€HETUUECKON CBSA3U
MEXAY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUi
MOCPEJICTBOM COCTABJICHHS JJIEKTPOHHOTO OallaHCa dTUX PeaKITuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHUSI XHUMHUYECKHX TMPEBPAIICHU B Pa3IUYHbIX
YCIIOBUSX;



BBIYHUCIISTh OTHOCHTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJII0 XHUMHYECKOIO »JJeMEHTa Mo (opMyJe COeIUHEHUS,
MacCOBYIO JIOJIO BEILECTBA B PACTBOPE, MPOBOJIUTH PACUEThI IO ypaBHEHUIO
XUMHYECKON peaKInu;

COOIOAaTh TpaBWJIA TOJH30BAHMS XUMHUYECKON IMOCYI0W W JTaOOpaTOpPHBIM
000pyIOBaHUEM, a TaKKe ITpaBUiia OOpAIlICHHS C BEIIECTBAMU B COOTBETCTBUU
C WHCTPYKIUSMHU TIO BBIOTHEHHUIO JIAOOPATOPHBIX XMUMHYECKUX OIBITOB IO
TIOJTyYEHUIO0 U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa U YTJIEKHCIIOTO
rasa);

NPOBOJUTH PEAKINH, MOATBEPKIAIOIINE KAYSCTBEHHBI COCTaB Pa3IMYHBIX
BCIIIECTB: pPAaCMO3HABAaTh ONBITHBIM NYTEM XJIOPHA-, OPOMHUI-, HOIHI-,
kapOoHat-, ¢ocdar-, CcuIMKar-, CcyabpaT-, THUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI M HOHBI H3YyYEHHBIX METAJUIOB, NPHUCYTCTBYIOIIUE B BOJHBIX
pPacTBOpax HEOPTraHUYECKUX BEIIECCTB;

MIPUMEHSATh OCHOBHBIC OIEpPAIlMA MBICTUTEIIBHON NEATeILHOCTH — aHAIW3 U
CUHTE3, CpaBHEHHE, 000O0IIEHUE, CHUCTEeMAaTU3alluI0, BBISBICHUE MPUUYMHHO-
CIIEICTBCHHBIX CBSI3€H — JUIsI M3Y4YEHHUS CBOWCTB BEIIECTB M XHUMHYECCKUX
peakiMii, €eCTeCTBEHHO-HAayYHbIE€ METOJbl TO3HAHUS — HaOIoJIEeHUE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICTICHHBIN).



Tematuueckoe mIaHUpoBaHUE MO XUMHUK 7151 8-9 o KJIacCOB COCTABJICHO C

Y4eTOM pa60qeﬁ MporpaMmbl BOCIIUTAHUA. BocnurarenabHblit IIOTCHOHMAJI JaHHOI'O

y4eOHOro nmpeaMeTa obecrieurnBaeT peaanu3aliio CICIYIOMUX 11eJIEeBbIX TPUOPUTETOB
Bocrutanus ooyyarommxcs OO0O:

1.

PazButne OCHHOCTHOI'O OTHOHICHUA K TpPpyady KaK OCHOBHOMY CHOCO6y
JOCTHXKCHHA KXKHN3HCHHOI'O 6nar0nonytm;1 YCJIOBCKA, 3aJIOry Cro YycCIICHIHOTI'O
HpO(I)eCCHOHaJIBHOFO CaMOOIIPCACIICHUA )41 OIMYyIICHUA YBCPCHHOCTHU B
3aBTpalIHCM JHC.

. Pa3BuTHE 1EHHOCTHOrO OTHOIIEHHS K cBoeMy OTeuecTBY, CBOE MaJlol 1

OompImioi PoguHe Kak MeCTy, B KOTOPOM YEIIOBEK BHIPOC U TIO3HAI ITEPBHIE
PagoCTH ¥ HEyIaud, KOTOpas 3aBellaHa eMy IIpeIKaMy U KOTOPYIO HY>KHO
obeperars.

. PazButne HNCHHOCTHOI'O OTHOICHMA K IIPHUPOJAC KaK UCTOUYHUKY KU3HU HA 36MJ’IC,

OCHOBC CaMOTI'0 €€ CYICCTBOBAHUS, Hymz[a}omeﬁc;l B 3aIIUTC U ITIOCTOAHHOM
BHHMMAaHHH CO CTOPOHBI YCJIOBCKA.

. PazButne HCHHOCTHOI'O OTHOIICHMA K 3HAHHAM KaK HHTCIUICKTYAJIbHOMY

pecypcy, obecnieunBaroiieMy Oyayiiee 4elIoBeKa, Kak pe3yabTaTy KpOIOTIUBOTO,
HO YBJIEKAaTEILHOTO yU4eOHOTO Tpyaa.

. PazButne HCHHOCTHOI'O OTHOIICHMA K 3HAHHAM KaK HHTCIUICKTYAJIbHOMY

pecypcy, obecniednBaronieMy Oyayiiee YeaoBeKa, Kak pe3yabTaTy KpPOIOTIMBOTO,
HO YBJIEKAaTEILHOTO y4eOHOTO Tpyaa.

. YCTaHOBJICHUE AOBCPUTCIIbHBIX OTHOIIICHUM C O6yanOH_[I/IMI/IC5[,

CIOCOOCTBYIOLIMX MO3UTUBHOMY BOCIIPUSATHIO 00YYaIOIUMHUCS TPeOOBaHUMN U
poch0 yUUTENsl, IPUBJICUEHUIO X BHUMAHMS K 00CYK/1aeMOil Ha ypoKe
nH(popManuy, aKTUBALIMKA UX TO3HABATEIBLHOM IESITEIbHOCTH.

. [ToOy»xnenue oOydaromuxcs co0JII01aTh Ha YPOKE OOIIETPUHATHIE HOPMBI

IMOBCACHM:, ITPpaBUJIa O6HIGHI/I$I CO CTapmIMMH U CBEPCTHUKAMH, IIPUHIIHIIbBI
y‘-IG6HOﬁ JAUCHHUILIMHBI U CaMOOPIraHu3aIum.

. [IpuBrieueHre BHUMAHUS yYAIIUXCS K IECHHOCTHOMY aCIIEKTY U3Yy4aeMbIX Ha

ypOKax SIBJICHUI PEaTbHOTO MHPA, OpraHu3aius ux paboThI ¢ MOJIy4aeMoi Ha
YpOKE COIMaILHO 3HAYMMOM nH(pOopMaIuenn — THUITMUPOBAHKE €€ 00CYKICHUS,
BBICKa3bIBaHUSI OOYJAIOIIMMHUCS CBOETO MHEHUS T10 €€ TIOBOTY, BHIPAOOTKH
CBOCTO K HEM OTHOIIICHHS.

. crionp30BaHKe BOCIIUTATEIILHBIX BO3MOKHOCTEH COACPKaAHUA yqe6H0r0

peaMeTa yepe3 Mo 100p COOTBETCTBYIOIIMX 3a/1a4 IS PEIICHHS, IPOOJIEMHBIX
CUTYyaIu Jj1s1 00CY>KJICHHS B KJ1acce.

10. Ilpumenenune Ha ypoKe MHTEPAKTUBHBIX (POPM pabOThI ¢ 00YHaIOUIUMUCS:

MHTEJUIEKTYAJbHBIX UTP, CTUMYJIUPYIOLIMX [TO3HABATEIbHYIO MOTHBALIUIO
oOyyaromuxcs; TMAAKTUYECKOTI0 TeaTpa, I MOIyYeHHbIE Ha YPOKE 3HAHUS
OOBIrPBIBAIOTCA B T€ATPAJIbHBIX IOCTAHOBKAX; JUCKYCCHM, KOTOPBIE AAIOT
00y4aromuMcsi BO3MOKHOCTb IPUOOPECTHU OTBIT BEACHUS KOHCTPYKTUBHOTO
JMAJIoTa; TPyIIOBON paboThl WK paboThl B Mapax, KOTOPhIE y4ar



oOyJaromuxcst KOMaHHOU paboTe U B3aMMOICHCTBHIO C IPYTHUMHU
00yYaIOIIMMHUCS.

11. BxiroueHue B ypOK UTPOBBIX MPOLENYP, KOTOPbIE TOMOTatOT MOIEPKATh
MOTHBALIMIO 00YYarOMIMXCS K MOJyUYEHHUIO 3HAHUH, HAJTAKUBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUH B KJlacce, IOMOTaloT YCTaHOBIICHUIO
n00poxkenaTenbHON aTMOc(hephl BO BpeMsl ypoKa.

12. Opranuzanus medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YUaOIINXCS
HaJ UX HEYCHEBAIOUIMMH OJHOKJIACCHUKAMU, TAOIIEro 00y4JarouMCs
COLIMAJIbHO 3HAYUMBIN OMBIT COTPYAHHUYECTBA U B3aUMHOM MMOMOIIIH.

13. MHunmupoBaHue U NOIEPKKa UCCIEA0BATEIBCKON e TEIbHOCTH
oOy4aromuxcs B paMKax peanu3aiii MMUA UHANBUIYAIbHBIX U TPYIIOBBIX
MCCIIEIOBATENbCKUX MPOEKTOB, YTO JACT 00YYAIOIMUMCS BOZMOKHOCTh
MpHOOPECTH HABBIK CAMOCTOATEIBLHOTO PEIICHUSI TEOPETHUECKOM MPOOIEMBl,
HaBBbIK T€HEPUPOBAHUS U 0QOPMIICHHSI COOCTBEHHBIX HJIEH, HaBbIK
YBaKUTEIBHOTO OTHOLIEHMSI K Uy>KUM UesIM, 0QOPMIICHHBIM B pabOTax JApyrux
ucclieioBaTesnell, HaBbIK ITyOJIMYHOTO BBICTYIUICHUS NIEpE]] Ay IUTOPHUEH,
apryMEHTHPOBAHUS U OTCTAaMBaHUS CBOEH TOUKH 3pEHUS.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa HOK
Yp i https://m.edso0.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 IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa LHOK
» N P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [TOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX brbmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MHEIlCCOBaSI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

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

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

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

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmoreia LOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMUYECKHUE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YeCcKoe bubmorexa LHOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
P https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
o 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COEZMHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edsoo0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK



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

cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxrmmmonepHoe o6rmectBo «M3narenbetBo «lIpocBemenne»,2021 T

Xumwus, 9 knacc/ ['abpuensa O.C., Octpoymos U.T'., Cnaakos C.A., AKHOHEpHOE
obmectBo «M3narenscTBo «lIpocBemenney, 2021r.

METOINYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1. Meroauueckoe nmocobue. 8 knacc (aBropsl O. C. I'abpuensn, U. I'.
Octpoymos, C. A. CnagkoB).

2. 1. Metogudeckoe nocooue. 9 kmacc (aBropsl O. C. 'abpuernsn, 1. T
Octpoymos, C. A. CnagkoB).

3. [Iporpamma kypca xumuu 11si 7—9 kiaccoB 0011e00pa3oBaTeIbHBIX

yupexennii (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).

4. ITpoBepouHbIe U KOHTPOJIbHBIE paboThl. 8 Kiacc (aBTopsl O. C. I'abpuensu, U.

B. Tpury6uak).

5. [IpoBepounbie 1 KOHTPOJIBHBIE paboThl. 9 Ki1acc (aBTopsr O. C. ['abpuensH, U.

B. Tpury6uax).

6. XuMus B TecTax, 3aa4yax u ynpaxuenusx. 8 kinacc (aBropel O. C. 'abpuenss,

. B. Tpury0uax).

7. XuMus B TecTax, 3aja4dax u ynpaxknenusax. 9 kiacc (aBropst O. C. ['abpuensH,

H. B. Tpury6uax).

8. DnekTponHas hopma ydeOHOTO MOCOoOHs.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HMHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru

http://www.prosv.ru/. I1


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

OLEHOYHBIECPEJICTBA (OHEHOYHBIEMATEPHUAJIBI) U
METOIUYECKHUEMATEPHUAJIBI PABOYEU ITPOI'PAMMBI

«XHUMMUS»

Texyuuit KOHTPOJIb TPOBOAUTCS B popme:

e TIMCBMEHHOW pPabOTHI

(Tecr,

CaMOCTOSITENIbHBIC, IPAKTUUYECKHUE PAOOTHI);
e YCTHOTO OTBETa, B TOM uHcle B (opMe ompoca, 3a4yeTa, 3alUThI
npoekTa, pedepara Winu TBOPUECKON paboThl, pabOThl HA CEMUHApE,
MPAKTUKYME;
e  JIUMarHOCTUKHU
(cTapTOBOM, TMArHOCTUYECKON pabOThI, IPOMEKYTOUHOM).

00pa3zoBaTeIbHBIX

KOHTPOJIBHBIC,

JTOCTIDKEHUH

MIPOBEPOUHBIE,

00yYarommnXxcs

B tabnuiie npencTaBieHbl OLIEHOYHBIE CPeICTBA (OLICHOUHBIC

MaTrepuabl), IPUMEHIEMbIE B pAMKaX TEKYLIEr0 KOHTPOJIS:

Knacc/IIporpamma

HepequL HCIIOJIB3YCMBIX

OICHOYHLIX CPCACTB (OHGHO‘-IHI)IX

Ilepeuenb
UCIIOJIb3yEMbIX
METOANYECKUX

MaTEpUaJIOB

& Kimacc

e Pabouas
nporpamma O. C.
fabpuensana, U. T.
Octpoymosa, C. A.
CnagkoBa. Xumusa
8—9 Knaccoil:

1.

2

matepuanos)/KNMpsr

[Nabpuensa O. C. Xumus.
CoopHuk 3a7a4 u
YIIPa)XHEHUU. 8 KJIACC:
yaeOHOe nocobue TUISt
00111e00pa30BaTEIbHBIX
OpraHu3aluii/ 0. C.

[Nabpuensn, U. B. TpuryOuak
M.: IIpocsemienue, 2019
JTabpuensu, O. C. Xumus. 8

KJIACC: KOHTPOJIbHBIE U
MIPOBEPOYHBIC PAOOTHI K
yaeonuky O. C. 'abpuensna
«Xumus. 8 / O. C. I'abpuensH,
I1. H. bepe3kun, A. A. Ymakosa

n

3

nap. — M.: llpoda, 2017r.

Jaopuensn, O. C. Xumus B

TCCTaXx, 3a/lavax, YIIPa;KHCHUAX.

0. C.
Xumusa. Metoauueckoe

1.I'abpuensu

nocobue s 8 Kiacca
ydueOHOe Tmocobue s
00111600pa30BaTEIbHBIX
opranmzauui / O. C.
n. B.
H.

["aGpuensH,
Axcénosa, I.
OctpoymoB. M.:
[Tpoceemenue, 2019

2.TI'abpuensn, O. C.
HacronpHas kHura
YUUTES.
Xumus.8Kknacc:

METOAUYECKOE TOCo0ue
/ O. C. I'abpuensn, U.




8— 9 k. /O. C. I'abpuensn, H.
I1. BockoOoinukoBa.-M.:
Ipoda, 2016r.

I'. OctpoymoB.- M.:
Hpoda, 2017

9 xiacc

e Pabouas
nporpamma O. C.
Fabpuenana, U. T.
OcTtpoymosa, C. A.
CnapgkoBa. Xumus
8—9 Knacceil:

2. Tabpuemnsa O. C. Xumus.

COopHuk 3a1a4 u
YOPaXHEHHM. 9 KJIacc:
yuebHoe nocobue TUTST
00111e600pa30BaTEIbHBIX

OopraHu3aIuii/ 0. C.

["abpuensn, U. B. TpuryOuak
M.: IIpocgemenue, 2019

2.I'abpuensy, O. C. Xumus. 9
KJIaCC: KOHTPOJBHBIC U
MIPOBEPOYHBIC PAOOTHI K
yueOHuky O. C. 'abpuensna
«Xumus. 9 / O. C. I'abpuenss,
I1. H. bepe3kun, A. A. YmakoBa
u ap. — M.: Jlpoda, 2017r.

3.I'abpuensu, O. C. Xumus B
TeCTax, 3a7a4ax, yIpaK HCHUIX.
8— 9 k. /O. C. I'abpuensn, H.
I1. BockoboitarnkoBa.-M.:
Hpoda, 2016r.

0. C.
Xumusa. Metoanueckoe

1.I'aGpuensau

nocobue it 9 kimacca
yueOHoe mocolue st
00111e00pa30BaTEIbHBIX
opranmzanuii / O. C.
[abpuensn, W. B.
Axcénona, . I.
OctpoymoB. — M.:
IIpocsemenne, 2018

2.T'abpuenss, O. C.
HacronbHas kHura
yuuresst. XuMus
Oxnacc: MeToauyeckoe
noco6ue / O. C.
["a6puensn, U. T'.
OctpoymoB.- M.
Hpoda, 2016




