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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YpOBHE OCHOBHOTO 0O0IIero o0pa3zoBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabLHO POTrPaMMBbl OCHOBHOTO 001IIeT0 00pa30BaHUs, MPEACTAaBICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBe (enepanpHOl paboueld MpPOrpamMmbl
BOCITUTAHUS U C Y4ETOM KOHUEIIIUU MPENoAaBaHusi y4eOHOro npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickont denepanum.

[Iporpamma mo xumuu AaET MPEACTABICHHE O LEJAX, OOILIEH cTpaTeruu
OoOy4eHMs, BOCHUTAHUS U Pa3BUTHUs OOYYAIOMIMXCA CPEJACTBAMU Y4YEOHOIO
npeaMera, YCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeiesieHde €ro mo KjiaccaM W CTPYKTYpUpPOBaHHUE TI0
pa3denaM M TeMaM [porpaMMbl IO XWUMHH, OIPEAEISAET KOJIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh  M3YYEHHUS XHUMUU C YU4E€TOM  MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpEeAeNsIET BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TakkKe TpeOOBaHUM K
pe3yapTaraM 00yuYeHHUs] XUMUU Ha YPOBHE II€JIeH U3YUYEHUs PeaAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTH OOYYaroIIerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (POpMUPYEMBIE XHMHEH MPEACTABICHUS O B3aMMONPEBPANIECHUSX
SHEPrUU U 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUs TJI00aTbHbIX
npoOJjieM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM ¥ KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEW JJIT  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (OpMHUPOBAHUE MBIIIUICHUSI 1 TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  y4eOHOW  JCSTEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM XKM3HM, TaK U B TPOPECCUOHATILHON JEATEIbHOCTH;

3HAKOMHUT CO CHenupUKON HAyYHOTO MBIIIJICHUS], 3aKJIaJIbIBA€T OCHOBBI
LETIOCTHOTO B3JIsia HA €IMHCTBO NPUPOJBI U YEIIOBEKA, SBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YUaIOIIUXCSI;



CHoCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBieHUs B OOyYEHUM XMMHUU OOECIEUMBAIOTCS CHELMPHUKOIM
colep)KaHusl  yuyeOHOro TMpeAMeTa, KOTOpBbIM  SIBISETCA  NE€Jaroruyecku
alaliTUPOBAHHBIM OTpPaKEHUEM 0a30BOM HayKU XMMHH Ha ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHHs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCSA CHUCTEMBbl NEPBOHAYAJIBHBIX IMOHATHM XHMHUHU, OCHOB
HEOPraHWYECKOM XUMHUM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IMOHSTHU
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MPOrpaMMbl N0 XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 moaxona K €€ uzydeHuro. ComepKaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPUHIHUILY
IIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHMYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHUMUU;

— YUYEHHUA O CTPOEHUH aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBIE€HUN 00 3IEKTPOJUTUYECKOM JUCCOLMAIUU BEIIECTB B
pacTBopax.

Teopernyeckne 3HaHUS pPACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JApPYrOMy, BBIIOJHSS (PYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHS U IMOIYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl MO XUMHH  CHOCOOCTBYET  (OPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKON COCTABIIAIOLIECH HAYyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOW MNpUPOJIbl, LEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO U
METO/JaM IO3HaHUs B Hayke. M3ydeHWe XMMHM HPOUCXOAHUT C IPHUBJICUYECHHEM
3HaHUU M3 paHee U3YyYEHHBIX Y4eOHbIX mpeameToB: «OKpyxaromuii Mupy,
«buonorus. 5-7 knacce» u «duszuka. 7 Kiaacey.

[Ipy wu3ydeHHH XUMHU TPOUCXOIUT (POPMHUPOBAHUE 3HAHUA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NeATEIbHOCTH YeJIOBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOM KYJBTYpPHI.
3amaya y4yeOHOrO MpeAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XHMHUYECKUX
3HaHUU — Ba)XXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYNHBIX 0000IIEHNH MUPOBO33PEHYECKOr0 XapaKTepa, sI3blka HayKH, B



MpUOOIIEHUM K HAy4YHBIM METOJIaM TIO3HAHUS TPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U Y4yeOHO-HCCIEA0BATEIbCKOU
JeSATEIbHOCTH, OCBOCHHMM IMpaBWJ O€30MacHOTro oOpallleHHus ¢ BElleCTBaMU B
MTOBCEHEBHOM KU3HMU.

[Ipu M3yyeHuM XMMUU Ha YPOBHE OCHOBHOI'O OOHIEr0 0Opa3oBaHUs Ba)XKHOE
3Ha4YCHHE MPUOOPENU TaKue LEeH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYaJbHO PA3BUTONM JUYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKOe MPHOOIICHNE
OoOy4Jarommxcss K CaMOCTOATEIbHON I03HABATEIbHONW JESTEIIbHOCTH, HAyYHBIM
METO/JaM MO3HaHus, (GOPMHUPYIONIUM MOTHBALIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecIreueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HON NEATEILHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW ¢ E€CTECTBEHHO-HAYyYHOU
I'PaMOTHOCTH, B TOM UYHCJIE YMCHHA OOBSICHATH U OICHWBATH SIBJICHUS
OKpPY’KaoIIIero MHUpa, WCIONB3Yys 3HAHWS WU OMbBIT, MOJYYCHHBbIE MPH HU3YUCHHUH
XUMUH, TPUMEHITh WX TPU PEIICHHH MPoOJeM B TOBCEIHCBHOW XWU3HH U
TPYZIOBOU IEATENBHOCTH;

— (QopmupoBanue y oOOydaromuxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
1eJeco00pa3HOro MOBEACHHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 310POBbsSI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUIsl HM3YyYCHHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZAEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemecTtBa. du3znueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeTogax MO3HAHUS B XMMHUH. UUCThIE BElIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
AeMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass Qopmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHMX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHAas —Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KonnuectBo BemectBa. Moiib. MoisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacyérsl mo QopMmyiam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAsl PEAKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BellecTB. XuMHuUeckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEaAKINil (COeMHEHUS, PA3I0KEHUs, 3aMEeIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpaileHus ¢ J1adbopaTopHbIM 000PYJAOBAaHUEM, U3YUEHUE U ONHUCAHUE
bu3MUecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HaOI0/IeHNE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIIEHWE U KOHJEHCALMsI BOJbI) U XMMHUYECKUX (TOPEHHE CBEUU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUH, HaOII0IcHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (pasyioKEeHHUe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapwuisi, pa3ioKeHHE THIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJICHCTBHUE Keie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BBITIApUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TTOBAPEHHOM
Colv, HaOJIOJIEHWE W  ONHWCAHWE  PE3yJbTAaTOB  TMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENEeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BelllECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — 3J€eMEHT U MpOCTOE
BemecTBo. HaxoxneHwe kuciaopona B MpHPOAE, (PU3MUYECKHE W XUMHUYECKHE
cBoiicTBa (peakmuu ropeHusi). Oxcuapl. [Ipumenenne kucimopoma. CrocoObI



MOJIYYCHHUST KHCIopofa B JjabopaTopuu W THpoMmbinuieHHOCTH. KpyroBopor
KHciopoja B mpupojie. O30H — aioTponHasi MOAU(PUKALINS KUCIOPO/Ia.

TemnoBoit 3¢h(deKT XUMHUYECKONH pEeaKINH, TEPMOXMMHUYECKHUE YypaBHEHUS,
9K30- W HHAOTEPMUYECKHE pEaKUHMH. TOIUIMBO: Yrojlb W METaH. 3arps3HEHHE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonmopon — »sneMeHT M mpoctroe BemiecTBO. HaxokneHue Boaopoja B
npupoae, GU3MYECKHUe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

Monsipabiil 00BEM ra3oB. Pacu€Tsl o XUMUYECKUM YPABHEHUSIM.

@dusnueckne CcBoOWcCTBa BOAbl. Boma kak pactBopurenb. PacTBOpEL
HachlllleHHbIE M HEHACBIIMIEHHBIE pPAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpE. XUMHUUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Ponbe pacTBOpOB B mpuposie U B )KU3HHU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuit. Okcuabl. Kiaccudukanms
OKCHUJIOB:  cojieoOpa3yroniue (OCHOBHBIC, KHUCIOTHBbIE, amM{pOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnyeckue HU XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukaruss ocHOBaHUN: WIETOYM U HEPACTBOPHUMBIC
ocHOoBaHusA. Homenkiarypa ocHoBaHuil. Dusznueckue M XMUMUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @usznyeckue u
XMMHUYECKUE CBOWCTBA KuCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerona.
[Tonydyenue KUCIoT.

Conu. Homenknarypa coseil. @U3NYECKHe U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBSI3b MEK]y KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUI.

Xumuueckuii IKCHEPUMEHM

KAuE€CTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpoAa B BO3IyX€E, MOJyUYECHHE,
coOupaHue, pacrno3HaBaHWE M HU3YYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHusi TOpeHus (mokapa), O3HAaKOMJIGHHE ¢ 0Opas3lamMu OKCHIOB H
ONMHMCAHWE WX CBOMCTB, MOJydyeHHUE, COOUMpaHWE, pACIO3HABAHUE M W3yUYCHUE
CBOMCTB BOJI0OpoJia (TropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJM4ecTBOM 1 Mosb, HCClIeOBaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HaTpueM U KajbliieM) (BO3MOKHO HCIIOJIb30BaHHUE BHEOMATEPHATIOB),



WCCJIEOBaHUE O0pa3loB HEOPraHWYECKWX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKH MHAMKATOPOB B PACTBOPAaX KHUCJOT U HIEIOYEH,
u3ydeHue B3aumojeiictBus okcuma meau (Il) ¢ pacTBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaJUIaMU, PEaKIUil HEUTpalM3allH, IOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PAcCTBOPa COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «Baxuenmme Kiaccbl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3akoH u Ilepuoamyeckass cucreMa XMMHYECKHX
iemenToB JI. U. MenneneeBa. Crpoennme aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKUA KJIacCU(PUKAIUKM XUMHYECKUX 23yieMeHTOB. l[loHsitue o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE U IMICIIOYHO3EMENIbHBIC METaIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHBbIE OKCHUIBI
Y TUJPOKCHUJBI.

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KoporkomepuonHass W JUIMHHOIIEPUOAHAS (bopmbl
[Iepuoanueckoit cucreMbl xumudeckux 3iueMmeHToB 1. . MenneneeBa. [lepuonst
U rpynnbl. PU3UYECKUNH CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB Iepuoaa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnekrponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0ueKk atoMoB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero noyuoxeHuro B [lepuoanueckoint cucreme 1. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paJhyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB i1 pa3BuTvs Hayku U npaktuku. J[. M. MenaeneeB — ydéHbll U
rpaXJaHMH.

Xumuyeckass cBA3b. KoBajlieHTHast (HOJIIpHAsE M HEMOJSIpHAsi) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Iponieccrl OKMCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METALIOB M HEMETALIOB, B3aMMOICHCTBUE
TUAPOKCHAA LMHKA C pPACTBOPAMHM KHUCJIOT U IWIEIOYEH, MPOBEACHUE OIMBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUs, COeAUHEHUS).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXnpeaMeTHBIX CBS3€d NpU W3YYEHUHM XUMHH B 8 Kiacce
OCYUIECTBJISICTCS. 4epe3 MCIOJIb30BaHME KakK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01re ecTecTBEHHO--HAyUHbIE TTOHATHS: HAy4HbIN (aKT, TUNIOTE3a, TEOpHUs,
3aKOH, AaHaJU3, CHUHTE3, KIacCuPUKalus, MNePUOAUYHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@®usuka: Marepus, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWUL,
M30TOIIbI, PAaAMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (GU3MUYEeCKUe BEIUYUHBI, €TUHULIBI
WU3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, ConHIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpaIbl, TOPHBIE IOPOJBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKAs] peaKUMs

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XAMHUYECKUX DJJEMEHTOB TEPBBIX TPEX MNEPUOAOB, Kaluusd, KaIbIUd W HX
COCOMHEHUN B COOTBETCTBUHM C TMOJIO)KEHUEM »HieMeHTOB B Ilepuogmueckont
CUCTEME U CTPOCHHUEM UX aTOMOB.

Ctpoenue BeniecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Ppa3jIMYHbIM KJIacCaM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEIECTB.

Knaccudukanus XuMAYECKUX peaklMii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEakluu BEUIECTB, MO TEIUIOBoMY 3¢ @deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX DJIEMEHTOB, MO 00paTUMOCTH, MO
YYaCTHUIO KaTalu3aropa). JK30- U SHAOTEPMHUYECKUE PEAKLUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[TonsitTue o ckopoctu xuMuuyeckou peakiuu. [lonsTne o0 0OpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peaknusix. [IOHSITHE 0 TOMOTEHHBIX M TeTEPOTEeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHUMHWYECKOW PpEAKUUH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIANTENbHO-BOCCTAHOBUTENbHBIE — pEAaKIMM,  BJICKTPOHHBIM  OanaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakiu. CocTaBiIeHUE YPABHEHHI



OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKUUd C  HCIOJIb30BAaHUEM  METOMA
AJIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonel, aHrMoHbl. MeXaHH3M AUCCOLMALMM BELIECTB C PA3IMYHBIMU BHJAMHU
xumMmudeckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBONCTBA KHUCIOT,
OCHOBAaHMM M COJIEd B CBETE NPEICTAaBICHUNA 00  BIEKTPOJIUTHYECKOU
nucconuanuu. KauectBeHHble peakini Ha HOHBL. [IoHsATHE O TUApOIH3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEIIIECTB — METAUIOB W HEMeTaIoB (rpadura W ajimasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpusl), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW pEaKIHH
OT BO3JCHCTBHUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOpPOB BEUIECTB, NpoOLEcCa IUCCOLUALMU KHUCIIOT, IIEJIo4ed U CcoJiel
(BO3MOXHO  MCHOJIb30BaHUE  BHJIEO MATEpUAJIOB), MPOBEJIECHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ OPU3HAKM  IPOTEKaHUS  peakluii  HMOHHOro  OoOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE ra3a, O00pa3oBaHHE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakluy pas3lokKeHMs, COEAUHEHUs), paclo3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOLIBIO KAYeCTBEHHBIX pPEaKUUMid HAa HMOHBI, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 MX cOeIMHEHUA

OO6mass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XHMMHUYECKHE CBOMCTBA Ha IMpUMEpe  XJopa
(B3aMMOJENCTBUE C METalaM{, HEeMeTalllaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHUE, NMPUMEHEHHE. JlencTBue
XJIOpa M XJOPOBOJAOPOJAa Ha OPraHM3M YeJoBeKa. BakHeillne XJIOpUABI U UX
HaXOXKJEHUE B IPUPOJIE.

O6mrast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHue u (u3MUECKHUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciaoTa, (QU3HYECKHE W XHUMHUYECKHE CBOHCTBa (0OmME  Kak
NpeACTaBUTENs Kacca KHUCIOT u  crnenuduyeckue). XUMHUYECKUE PpEeaKiluH,
JeXaliue B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJMyYeHUs] CEPHOM KUCITOTHI.
[IpumeneHue cepHor KUCAOThL. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAs PEAKLINS Ha



cynabdaTr-uoH. Haxoxaenue ceppl M €€ COeIMHEHUH B TIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OO6miast xapaktepuctuka 3eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
duznueckue u xumMmuyeckue cBoiictra. KpyroBopot azora B npupoze. AMMHaK, ero
duznyeckrue 1 XMMHYECKHE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiau aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KUCJIOTa, €€ MoyydeHue, (pU3nYecKue U XUMUYECKUE
CBOMiCTBa (00OmMe Kak TPEACTABUTENS KiIacca KHUCIOT M crenuduaeckue).
Hcnonb3oBaHWE HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
yn00peHuil. XuMUYEeCKoe 3arps3HEHUE OKPYKaIOIIEeH Cpesibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIHW, 3arps3HEHHE BO31yxa, IMOYBbl M BOJOEMOB). Docdop,
alyoTponuele Moaupukamuu ¢ocdopa, puUMUECKHE U XUMHUYECKHE CBOICTBa.
Oxcug docdopa (V) u bochopHas kucinora, Pu3n4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. McnonaszoBanue GpocdaroB B KauecTBE MUHEPATBHBIX YI0OPEHUIA.

Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTJEpOol,  aJJIOTPOIHbBIC
Moau(UKALMK, PACIPOCTPAHEHUE B MpHUpPoAe, (UINYECKUE M XUMHUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
¢usznyeckue M XUMHUYECKHE CBOWCTBA, JEWCTBUE HAa JKUBBIE OPraHU3MBI,
MOJIy4YeHUE W TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rio0aJbHOTO TOTEIUICHHS KJIMMAaTa, MapHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
nojsyuyeHue u npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHaT-UOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasibHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, INIMLEPUH, YKCYCHAs KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, MPUPOAHBIN Ta3, HedTh),
IPOAYKThl UX mepepaboTku (O€H3WMH), UX pOJib B OBITY W IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJax — 1 ux
poliM B KM3HM 4eJOBEKa. MarepuaJlbHOE €AUMHCTBO OPraHHYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckue W XUMHUYECKUE CBOWMCTBA, TIOJyYCHHE W
npuMmenenue. CoeauHeHuss KpemHHs B mnpupozge. OOmme mnpenctaBieHus 00
okcuae kpemuus (IV) u kpemuueBoil kucinore. CHIMKATBI, UX HCIOIb30BaHUE B
ObITYy, B MPOMBIILIEHHOCTH. BaxkHelme cTpouTenbHble MaTepuaibl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobiaembr 6e30macHOr0 MCIOIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKarolue (PU3NYECKUE U XHMHUYECKHE CBOICTBa
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUIOB (TaJIOT€HHUZIOB), O3HAKOMIIEHHE C
oOpaslaMu cepbl M €€ COENUHEHUSIMH  (BO3MOXXHO  HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHCIIOTBI, MW3YYEHHE XHUMHWYECKUX CBOKCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEICHNE KaUECTBEHHOM pPEaKIMU Ha Cyb(aT-
UMOH U HaOJIOJIeHUE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHUE C (PU3UUYECKUMHU
cBoiicTBaMM a3oTa, Qocdopa M UX coeAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOpHBIX yTOOpEHUM, MOTydYEeHHE,
coOupaHue, pacrno3HaBaHWE€ M UW3YYEHUE CBOWCTB aMMHUaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U (ocdaT-UOH U U3YUYECHHE MPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEABIO
(BO3MOXHO MICIIOJIB30BAaHUE BUIEOMATEPHUAIIOB), U3y4eHUE MozeIen
KPUCTAUTMYECKUX PpeIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancopOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJICKMCJIOTO Ta3a, MPOBEICHUE KaueCTBEHHBIX peakiii Ha KapOoHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIIMKATHOW MPOMBILUIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBI U UX COSIUHEHU.

MeTausibl 1 MX COeTMHEHUS

OO6miast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux i3nemeHTtoB J[. W.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTayuloB. MeTaindyeckas CBsA3b U
MEeTaJuIMYecKasi  KpUcCTajulMueckas  pemérka.  DIEeKTPOXUMHYECKHH  psif
HaIpsHDKeHUN MeTaioB. @U3MUEeCKUe U XUMHUYECKUE CBOMCTBa mMeTauioB. Oo1iue
crocoObl moydeHus MerawioB. [loHSATHE O KOpPpO3WHM METaJUIOB, OCHOBHBIE
CIOoCcOOBI 3amuThl X OT Koppo3uu. CmiaBbl (CTanb, YyTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MIPOMBIIILICHHOCTH.

[Ilenounble MeTaJIbl: MonoXkeHue B lleproguyeckoil cucreMe XUMUYECKHX
sanemenToB JI. . MeHnpaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B MPUPOJIE.
®duznyeckre U XUMHYECKUE CBOMCTBA (Ha ImpuMepe HaTpus U Kanus). OKcuiabl u



TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHue WIENOYHBIX METaUIOB M MX
COeJIMHEHUM.

[[lenoyHo3eMenbHbIE METAJUIbl MarHuid MW KaJbLIMM: MOJ0XKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0JIeHHUE B mpupoae. u3znyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuusg. Baxkdeilmme coequHeHuss KaublMs (OKCHI, THAPOKCUI, COJIN).
JKécTKkoCcTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJIFOMHHUI: TIOJI0)KEeHUE B [lepronueckor cucTeMe XuMHIECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxOXIEHUE B Ipupone. Pusmyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHIA U THAPOKCHA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckor cucTeMe XUMUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHME aToma, HaxXOXKIECHHE B npupone. Pusmyeckue u
XUMHUYECKUEe CBOMCTBA xene3a. OKCUbl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux coctaB, CBOMCTBA U TOJIYUYCHHUE.

Xumuueckuii IKCnHepuUMeHm .

O3HAKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJICHCTBUSA OKCHIA
KaJblIUS U HATpUs C BOJON (BO3MOXKHO UCIIOJIb30BAHUE BHUIECOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB MKECTKOW BOJIBI, MpOIIECCa TOPECHUS KeJe3a B KUCIOPOAE
(BO3BMOKHO  WCIOJIb30BAaHME  BHJICOMATEPHUATIOB), TPU3HAKOB  MPOTECKAHUS
KAUYeCTBEHHBIX PEaKIMi HAa MOHBI: MArHMs, Kajblvs, aTIOMUHUS, ITUMHKA, XKee3a
(1) u xene3a (II1), meau (II), HaOMFOIEHUE W ONMCAHUE MPOIIECCOB OKPAITMBAHHUS
IJJAaMEHH WOHAaMU HaTpus, Kalus W KajabUus (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3aja4 10 TeMe «Baxuenime
METaJUIbl U KX COCTMHEHUS».

XuMHuA U OKpY:KaK0LIasa cpeaa

BemectBa m marepuanbl B MOBCEIHEBHOW JXKM3HU 4YeJiOBeKa. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas JOMycTHMast
KOHIIeHTpaius Bemects, Aanee — [1/IK). Ponb xuMun B pemieHn 3K0I0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIE
MaTepHuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU H3yuyeHUH XuMuu B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHSA: HAay4YHbIM (pakT, FMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiacCHu(UKaluusi, T[ePpUOANYHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHUE, MAPHUKOBBIN
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dusnka: Martepusi, aTOM, O3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TONBI, PAIHMOAKTUBHOCTh, MOJEKYJa, SJIEKTPUYECKUN 3apsijl, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JUAJECKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTh, KPUCTATUINIECKAs
pemérka, CruiaBbl, (U3UUECKUE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAJIbHBIE
yI0OpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpATbI, TOPHBIE IOPOJBI,
MOJIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOY4YCHHs] XUMHH B €AMHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPHUHSATHIMU B
oOIIecTBe MpaBUJaMH M HOpPMaMH TOBEIEHUS U CIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIN3AIINN 00YJatOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPa)XKalOT  TOTOBHOCTh  OOy4YarOIIMXCA
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTUBHBIX ILICHHOCTHBIX OpHUEHTALlMKM U
pacLIMpEHUE OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECOWIO, TTOHUMAHMS 3HAYEHUS XWMHYECKOM HAYKH B KU3HH
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAJAETh JOCTOBEPHOW HMH(pOpManuen o
IIEPENOBBIX JOCTMIKEHHUAX M OTKPBITUAX MHUPOBOM U OTCYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUpPa U OOLIECTBA;

2) rPaskKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIEAOBATEeIbCKOM, TBOPUYECKOW H  APYrMX  BUJAX
JeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOH MAESITENbHOCTU MpHU
BBINIOJIHEHUHA YYEOHBIX, IIO3HABATEIbHBIX 3a7a4, BBINOJIHEHUH XHMHYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B TIpoliecce H3TOM yueOHOW MAEsITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEICHHE M TIIOCTYIIKM CBOMX TOBApHIIEH C MO3ULHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOW DPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIOLINE
OCHOBY Ul TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aWMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUM B MO3HAHUM ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE JUIsI OOBSICHEHUS HAOIIOJAEMBIX IPOIIECCOB W SIBJICHUM,
M03HABATENIbHOM, MH(POPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEJIbBHOM PabOThl C Y4EOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATYpPON, JOCTYIMHBIMA TEXHUUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

uHTEpec K OOYYEeHHI0O W TO3HAHHIO, JI0O03HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHHIO, TMPOEKTHOM M  HCCIEAO0BATEIHCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICEHHOCTH U YPOBHA OOy4YeHUS B
JaJIbHEHIIIEM;

4) dpopMHUpPOBaHNS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH J>KWU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KU3HH, OCO3HAHHUE MOCIEACTBHHA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUs alKOTOIsI, HAPKOTUKOB, KYpEHHUs),
HEOOXOJMMOCTH COOJIONICHUS] TpaBUi OE30MAaCHOCTU TMpPU  OOpAICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUECKOMY M3yUYEHHIO Mpodeccuil U Tpyia pa3aIudHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYIOBOM AESITEIBHOCTH, B TOM YHCJIE Ha
OCHOBE IMPUMEHEHHUS TMPEAMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHIUBUIYAIBHOM TPAEKTOPUHU MPOAOILKEHUS 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIeHOM Mpo(eCcCUOHATIBHON IEATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) IKOJOrMYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKU ILEJIeCO00pa3HOEe OTHOUIEHUWE K MPUPOJIE€ KaK HCTOYHHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHHUs, TOHUMAHUE LIEHHOCTH 310POBOTO U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHHME UEHHOCTH COOJIIOICHHUS
npaBui 0€30MMACHOTO MOBEICHUS MPU PabOTE C BEUIECTBAMU, a TAKKE B CUTYyaIUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XWUMUU, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHON CPEIOr, ISl TOBBILICHHS
YPOBHSI  9KOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAaHUS TJIOOQJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATDI

B cocraBe wmeTanmpenMeTHBIX Ppe3yJbTAaTOB BBIJACISIIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33pEHHS OOIEHAYy4YHbIE TOHATHUA (3aKOH, Teopusl,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOILECC, IKCIEPUMEHT U IPYTOe.), KOTOPhIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax M IO3BOJSIOT Ha
OCHOBE 3HAHUI W3 3TUX MPEeIMETOB (POPMHUPOBATH MPECTABICHUE O HEIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (II03HABATEIIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble oOecneunBaloT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHUIO M OCYILIECTBICHUIO Y4YEOHOU
NESATETbHOCTH.

Ilo3naBaTeibHBbIE YHHBEPCAJIbHbIE YUeOHbIE HeiCTBUSA

Ba3oBble Jijoruyeckue A1eiicTBUA:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHHWH: PacKPBIBaTh CMBICT XMUMHYECKUX TOHSTHHA (BBIICTSATh MX XapaKTEepPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KJIacCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHil,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBSI3W MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHSTh B TMPOIECCE IO3HAHUS TMOHATUA (TIPEIMETHBIE W
MeTaIpeIMETHBIC), CHMBOJMYECKHAE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XHMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEIBHBIC TTPEACTABICHUS —
XUMHUYECKUU 3HaK (CMMBOJ JJIEMEHTa), XUMHUUYeckas ¢opMmysia U YpaBHEHUE
XUMHUYECKON peaKIuu — MpU PelIeHUH Y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIIATH U XaPAKTEPU30BATHh CYIIECTBEHHBIC
MIPU3HAKN U3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaAKITHH,
BBISIBIIATE ~ OONIME  3aKOHOMEPHOCTH, TPUYUHHO-CICJACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YHAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHUE HWCIIOJb30BaTh TOCTABJICHHBIE BOIMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KA4eCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

MpUOOpPETEHUE OIbITa MO TUIAHUPOBAHWUIO, OPTaHM3AIMU U TIPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIOAaTh 3a XOJIOM TpoIlecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATH €T0 PE3yNbTar, (OPMYITHUPOBATH 0000IIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIIATh OTYET
O MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATH, aAHAJIM3UPOBATH M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (HOPM TPEIICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJIIpHAsE ~ JIUTEpaTypa XHMHYECKOTO COJCP)KaHMS, CIPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), KPUTHUYECKH OILICHHBATh NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHSATh Pa3InYHbIE METOJBI U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUM U COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOJUMBIX JUISl BBIITOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPEeeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBieHus HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladydl  HECIOXHBIMH CXEMaMH, JuarpaMMami,
JIpyruMu popmMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOU U
UCCJIEIOBATENHCKON JEATEIBHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SICTBA W TPAHCIOPTAa HAa COCTOSHUE OKPYXKAIOMIEH MPUPOTHON
CpEIBl.

KoMMmyHnKaTHBHBbIE YHMBeEpPCcAJIbHbIE YueOHbIe 1eliCTBUSA:

YMEHHs 3aJjaBaTh BOIPOCHI (B XOjA€ Auaiora U (Miau) OUCKYCCHH) IIO
cyuiecTBy  oOcyxgaeMol  TeMbl, (OpPMYyJIHpPOBATb CBOM  INPEMAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHsSI ~ TPEACTaBIATh  IOJyYeHHbIE  Pe3yabTaThl  MMO3HABATEIHHOU
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JeNaTh MPEe3CHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOIO SKCIIEPUMEHTA (JJaDOPATOPHOIO OMBITA,
7abopaTopHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M HWCCIENOBATENbCKOM  JCATETbHOCTH  TPU  PEIICHUH
BO3HUKAIOIIUX TPoOJeM Ha OCHOBE ydéTa OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unui (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCWCTBUW, OIpeAeleHHue KpPUTEpUEeB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paboOThI U IpyTHE).

PeryasiTuBHbIe YHUBEpCcAIbHbIE yueOHbIe el CTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh LEIN ACATEIHHOCTH, TIAHUPOBATH,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesATeILHOCTD, BRIOUPaTh Harbosee 3(PGeKTUBHBIE CTIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBAThH
IIPEUIOKEHHBIM  AJITOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUW C  Yy4ETOM
MOJTyYEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BELIECTBAX MU PEaKLUsX,
OLICHWBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBIICHHOW IIeNd, yMEHHE
UCTIONIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, TIpe/IaracMbie B YCJIOBHUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTAaTOB IO OCBOEHHUIO 0053aTeIbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanabHO paldouell mHporpaMMmoi,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HayIHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crnenupuiIecKue s NpeaMeTHOW o0nmactu «XuMHUS», BHIbBI
JNEATEIBHOCTH MO  TOJYyYEHUI0O HOBOIO 3HAHUSA, €ro HMHTEPHpETAIUH,
npeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX M HOBBIX CUTYaIIUSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHUYECKHX TMOHSITUH: aTOM, MOJIEKYJa,
XUMHUUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCH/JI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIHLHOCTh, CTEICHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiIaccupuKalus peakiuid: peakiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, pEaKUWU 3aMEILICHHS, PEAKIHUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
SAIpO aroMa, SJIEKTPOHHBIA CJIOW aToma, aTOMHas OpOUTAllb, PaTUYC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] M HEMOJISIpHAsl KOBAJECHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSTH 3TH HOHSTHUS MIPU ONUCAHUH BEUIECTB U UX MPEBPALICHU;

e ICTION30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHHS (POPMYJT BEIIECTB
Y YPaBHEHUM XUMUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJICHTHOCTH ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

epackpeiBaTh cMbIch Ilepuommueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX TosiokeHus: B llepuoanueckoit cucreme,
3aKOHOB COXPAaHEHHWs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

¢ ONMCHIBATh W XapakTepus3oBaTh TaOaumuHyto (opmy Ilepuoamaeckoit
CUCTEMbl XHWMHUYECKHUX DJEMEHTOB: pa3nyaTh TMOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpymnmna (b-rpynma)», mansie u
OOJBIIME TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux osnemento J[. W.
MeHnieneeBay ¢ YUCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsif sipa, 00IIee YUCIO MIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

e KJTaCCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHMYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy U COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3 (PeKTy);

e XapaKTEepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

e IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOIO 3JEMEHTa M0 (QopMylie COECIUHEHUS,
MacCOBYIO0 JIOJIIO BeIlleCTBa B pPacTBOpPE, MPOBOJUTH paCUYEThl IO
YPaBHEHUIO XUMUYECKOMN peaKIny;

e IPUMEHSITH OCHOBHBIE OINEpPAllUd MBICIUTEIIHON JESTEIHbHOCTU — aHAU3 U
CUHTE3, CpaBHEHHE, 00O00IeHne, CHCTEMaTU3alui, KiacCupUKaIUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSA3EU — JIsl MU3Yy4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaAKIUi, €CTECTBEHHO-HAYYHBbIE METO/IbI
MO3HAHUA — HaONIOACHUE, W3MEPEHHE, MOJEIUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

e CJICIOBATh MpaBUJIAM TOJIL30BAHUS XUMUUYECKOW MOCYI0i U J1abOpaTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBUjiaM OOpalleHusi C BellecTBaMu B
COOTBETCTBHUM C WHCTPYKIUSIMHA 110 BBITIOJIHEHHIO  J1AOOPATOPHBIX
XUMUYECKUX OIBITOB TI0 TOJYYCHHI0O M COOMpaHHIO Ta3000pa3HbIX
BEIIECTB (BOJOPOJIa UM KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpPEAECIEHHON MAaCcCOBOM J0JIEW paCTBOPEHHOTO BEUIECTBA, MJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE IKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
MIeJI0YEH M KUCJIOT C MOMOIIBI0 MHIUKATOPOB (JIakMmyc, deHondTaiens,
METHJIOPAHXK U IPYTHE).

K xoHiy oOyueHnus B 9 kjacce npeaMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e DPaCKpbIBaThb CMBICJ OCHOBHBIX XHMHYCCKHUX TIOHATHA: XWMHYCCKHM
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBS3b, TEIJIOBOU A (HEKT
peakiuu, MOJlb, MOJSIpHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, AJIEKTPOIUTHYECKAsT AMCCOLMALUS, PEAKIUHU HOHHOIO
oOMeHa, KaTanu3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHME W  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTEepHOCTh, XUMUYECKAsl CBsI3b (KOBaJCHTHAas, MOHHA,
MeTajuInyecKas), KpUCTaLIMYecKas pemeTka, KOppo3usi METaJuIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluuu, MOpeaesIbHO JIOMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITH 3TH HOHSTHUS MPU ONUCAHUM BEUIECTB U UX MPEBPAICHU;

e ICTIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XMMHWYECKUX PEAKIIHIL;

e OTIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K
ONpeAeNéHHOMY KJIacCy COEIMHEHHH 1Mo (opmysaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCJIMHEHUSX, 3apsij MOHA M0 XUMUYECKOU (opmyIe, XapakTep Cpelbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUUYECKUX COCAMHEHUM, THUI KPUCTALTAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

epackpeiBaTh cMbIci lleprommueckoro 3akoHa JI. WM. MenneneeBa u
JEMOHCTPUPOBAaTh €ro TIOHMMAaHWE: OMNHUChIBATh M XapaKTepU30BaTh
tabnuunyio popmy Ilepuogndeckoil CUCTEMBbI XUMUYECKUX DIIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpymnma)» U «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPHUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOPhIE MMEIOTCA B MEPHOAUYSCKON Tabimie, C
YUCJIOBBIMU  XapaKTEePUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COoCTaB U 3apsAn sjApa, oOOIIee YHCIO SJIEKTPOHOB U
pacmpenieieHde MX 10 DJJIEKTPOHHBIM CJIOSIM), OOBACHSTH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B
npezenax MajiblX NEPUOIOB U TIIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

e KJTACCU(PUIIUPOBATH XUMUUYECKUE JJIEMEHTBHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIUH
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTENECHEH OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATh) OOMHKE W CHEIUPUUECKHE XUMUYECKUC
CBOMCTBAa NPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIAasi OMNUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

e COCTABJISITh YPABHEHUS IEKTPOIUTUUECKON TUCCOUUAIIMN KUCIIOT, IIeI04Yen
U COJIeH, MOTHBIC U COKpAIEHHBIC YPAaBHEHUS PEAKIIMA MOHHOTO OOMEHa,



ypaBHEHUSI PEaKIHi, MOATBEPKIAAIONINX CYIECTBOBAHNE T€HETHUECKOU
CBSI3U MEXK]Ty BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

e DPaCKpbIBaTh  CYIIHOCTh  OKHCIIMTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEaKIIHM
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHca ITHX PEaKIni;

e IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKUX IIPEBpallleHU B PazIdYHBIX
YCIIOBUSIX;

¢ BBIYMCJISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJTF0 XHUMHYECKOTO 3JIeMEHTa Mo (opMylie COeauHEHUs,
MacCOBYIO JIOJIO BEIECTBA B pacTBOpe, MPOBOJAUTH PacUEThl IIO
YPaBHEHHUIO XUMUYECKOU PeaKInu;

e COOMTIOAATH TIpaBWJjIa TOJIB30BAHUS XUMHUYECKON MOCYION U JIaOOpaTOPHBIM
o0opy/loBaHMEM, a TaKXKe TMpaBuia OOpallleHHs C BEIIECTBAMH B
COOTBETCTBHUM C WHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB IO TIOJYYEHHIO M COOMpPAHHUIO Ta3000pa3HbIX
BEIIIECTB (aMMHAaKa U YIJIEKUCIIOTO Ta3a);

o IPOBOINTH PEAKIINH, TTOATBEPIKIAIOIINE KaueCTBEHHBI COCTAB Pa3TMYHbIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOoHat-, (Qocdar-, cumukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI HM3YYCHHBIX METAJIJIOB, NMPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSTh OCHOBHBIE OTICPAIIMHA MBICITUTEIIBHON JSATEIHPHOCTH — aHAIN3 |
CUHTE3, CpaBHEHHE, O0000IlleHHe, CHUCTeMaTU3alNI0,  BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHHUS CBOWCTB BEIISCTB M
XUMHUYECKUX PEeaKIui, €CTECTBEHHO-HAyYHbIE METOAbl TIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pEealbHBIN WU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHaya/ibHbIe XMMUYECKHE TOHSTUS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [IOK
' MPAKTUYECKOM IEATEIIbHOCTH https://m.edsoo.ru/7f41837c
4eI0BEKA IMudposas maboparopust Releon
JaTunk TeMnepaTyphIILIaTHHOBBIH.
[ndpoBoit MEKpOCKOIT
19 BemecTBa 1 xuMu4deckue 15 1 bubmnoreka IIOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
[udposast maboparopust Releon
JaTumk Temneparypsl IUIATHHOBBII.
Hatuux pH pactBopoB, TepMomMeTp,
QJICKTPUYCCKAS IUINTKA
Wroro mo pazneny 20
Pazgen 2. Baxnelilmme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuorexa LIOK
' 00 oKkcumax https://m.eds00.ru/7f41837c
[udposast maboparopust Releon
JaTumk TemnepaTypbl IUIATHHOBBII
99 Bonopoxn. I[Tonsitue o 8 1 bubnuoreka [IOK
' KHCIOTaXxH COJIAX https://m.edsoo.ru/7f41837¢
IMudposas maboparopust Releon
Hatuuk pH pacTBOpOB, TEpMOMETD,
QJICKTPUYCCKAS IUIMTKA
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [JOK

OCHOBAHHUAX

https://m.edso0.ru/7f41837c
Lludposast mabopatopust Releon



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

Jatunk pH pactBopoB. JlaTunk
ONTHYECKOH MIIOTHOCTH.

24 OCHOBHBIE KJIACCHI 11 bubmuorexa [JOK
' HEOPraHWYECKUX COCTMHEHUHN https://m.edsoo.ru/7f41837c
Iudposas madoparopus Releon
JaTunk TemnepaTypbl IUTATHHOBBII
Haruuk pH pactBopoB. CniMpToBKa,
TEPMOMET, ICKTPHUECKAs TUINTKA
Hroro no pazueny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckunx 3jaemMenToB /. U. MengeneeBa. CTpoeHue aTOMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepunoanueckuii 3aKOH U
[Tepuoanueckas cucrema

bubnnorexa [JOK

3.1 7
XMMHYECKUX AeMeHToB /[, U. https://m.edsoo.ru/7f41837c
MenpneneeBa. CTpoeHue atoma
XuMHU4YecKas CBI3b.
3.2 OKUCIATEILHO- 8 Bubmorexa ITOK
' https://m.edso0o.ru/7f41837c
BOCCTaHOBUTEJBHBIE PEAKIIHI Lindposas naGoparopms Releon
JlaTunk Temneparypbl IUIATHHOBBII
Hatuux pH pacTBOpoB, TepMOMeETp,
SHGKTpI/IquKaﬂ IIJINTKA
bubmmoteka [IOK
J4! 15
TOTO Mo pasery https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMms 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOBIIO 68

[TPOI'PAMME
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabnbie | IlpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpEeHME U yriTyOJICHHE 3HAHUIT 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakuii https://m.edsoo.ru/7f41a636
Hudposas mabopaTopust
Releon JTatuuk
TEeMIIEpaTyphl INIATUHOBBII
Hataux pH pactBopos.
CriupToBKa, TEpMOMETD,
QJICKTPUYCCKA IJIMTKA
13 DNEeKTPONUTHYECKAs TUCCOLIUAIIHS. 3 1 1 bubnmnoreka [JOK
' XHMMHUUYECKHUE PEAKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
udposas nabopaTopust
Releon JTatumk
TEeMIIepaTypbl IUIATUHOBBII
Hataux pH pactBopos,
JNT4uK ONTHYECKON
IINIOTHOCTH
Hroro no pazgeny 17
Pasznen 2. HemeraJiIbl M UX cOeNHEHUS
21 OO6mrast XapakTepruCTUKa XUMUYECKHIX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymnmsl. ["'amorensl https://m.edso0.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMUIECKUX
N bubmmorexa [JOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6

COCIUHECHUA

https://m.edsoo0.ru/7f41a636



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

OO01mas XxapakTepruCcTHKa XUMUIECKUX

Bbubmorexa [JOK
2.3 anieMeHTOB VA-rpymmsl. A30t, hochop u ux 7
Py ocop https://m.eds00.ru/7f412636
COEIUHEHNS
Hudposas nabopatopust
Releon JJaTunk
TeMnepaTypBI HﬂaTI/IHOBI)II\/'I
Hatuuk pH pacTBOpOB,
TEPMOMET,dIIEKTPHYECKAS
IIJINTKa
OO01mas XxapakTepuCTUKA XUMHUYECKUX
24 sieMeHToB [VA-rpymmel. Yriepon u 8 bubnmorexa LOK
' . Py ) p https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHCHHUS
Hudposas mabopaTopust
Releon JTatuuk
TEeMIIEpaTyphl INIATUHOBBII
Hatuuk pH pacTBOpOB,
TEPMOMETP,dICKTPHUECKast
IIJINTKa
Wroro o pazneny 25
Paszgen 3. MeTaliibl M MX COeIMHEHUA
bu6nuorexa [IOK
3.1 OO01111€e CBOMCTBA METAILIOB 4
B https://m.edsoo.ru/7f41a636
bubmmoteka [IOK
3.2 Baxuelinme MeTaibl U UX COEINHEHNS 16
a https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasnen 4. XuMus v okpy:xaomas cpeaa
4.1 BemiectBa 1 MaTeprainl B )KU3HA YEJIOBEKA 3 bubnmorexa LOK
' H P https://m.edso00.ru/7f41a636
Hudposas sabopaTopust
Releon JlaTumnx
TEeMIEPaTypsl MIaTHHOBBINA
Hatuuk pH pactBopoB
Uroro no pazneny 3



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

PesepBHOE Bpems

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLOECCA

OBSIBATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1JI5S1 YHEHUKA
Xumus. 8 xacc: yue0. st odmeoopazoBarenbHbix yupexaeauii / O.C.
["abpuensn. - 3-e uzn., ctpeotut. - M.: JIpoda, 2022. - 286 c.

Xumusl. Kiacc: yue0. 11 obireoOpasoBarenbHbix yapexaenuii / O.C.

["abpuensH. - 3-e uzn., crpeotut. - M.: llpoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI 1A YYUTEJISA

Brenute

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SurykoBa A. B. Hactonbhas
kHHra yuutens. Xumus. 8 ki1.: Metoaudeckoe nocooue. - M.: [Ipoda, 2021.

2. N'abpuensu O. C., SAmykoBa A. B. Terpans 11 1abopaTOPHBIX OMBITOB U
npakTuaecknx padot. 8 ki. K yuebnuky O. C. 'abpuensna «Xumusi. 8 kiaccy.
M.: Ipoda, 2022.

3. lN'abpuensu, O. C. Meroanueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumus». 8 kinace / O. C. T'abpuensa. — M. : JIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meroaunueckoe rocooue k yueouuky O. C. 'aGpuensna
«Xumus». 9 knace / O. C. T'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosorndeckue kaptel K yueouuky O. C. ['abpuensna «Xumus.
8 ximacey : metonuueckoe mocobue / JI. . Acanoa. — M. : Jlpoda, 2020

6. Xumus : rexHonorudeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus.
9 kimacey» : metoaumyeckoe nocodue / JI. 1. Acarnoa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHbIe U npoBepouHble padoThl K yueoHuky O. C.
I"abpuensna «Xumus. 8» / O. C. I'adbpuensn, I1. H. bepe3kun, A. A. Ymakosa
u ap. - M.: JIpoda, 2022. nanusie



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETUUHTEPHET

Beeaurenannsiehttp://www.chemnet.ru I'azera «Xumus» 1 cailT 1j1s
YUUTEIIS

«5l nny HA ypOK XUMHMN»

http://him.1september.ru Enunas xomiekmus LIOP: ITpenmerHas
KOJUICKIIHS

«XHUMHUSD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HBIC
sKcriepuMeHThl: xumust. Kommekiust Poccuiickoro o01ieo0pa3oBaTeIbHOTO
ropTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Beepoccuiickas omumnmaa nkoJIbHAKOB 110
xumun http://chem.rusolymp.ru Opranudeckast XuMus: 3JCKTPOHHBIHN
YUEOHUK JIUIST CPEITHEH IITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIN
yueOHukhttp://Wwww hemi.nsu.ru OTKpBITBIH KOJLIEIK: XUMUS
http://www.chemistry.ru luctaniimonHast OJUMITHAIA IO XUMUK:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTEIbHbBIN TPOEKT
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