MYHUIIMTNIAJIbHOE OI0/KeTHOE 001e00pa3oBaTe/ibHOEe yUpeKIeHne
«Ikosa Ne 114 ¢ yriay0JieHHBIM M3y4Ye€HHUEM OTAEJIbHBIX MIPEIMETOB)
ropoackoro okpyra Camapa

PACCMOTPEHO COT'JTACOBAHO YTBEPXJAEHO

Ha 3aceganuu MO 3am.aupekTopa no YBP Hupexktop MBOY lkosa Nel14

/3e6posa E.T'. / CoxonoBa I' 1 r.0. Camapa

ITpoToxon Ne 1 or 28.08.2023 / Tepuna XX.B.

[Tpuka3z Ne 278-ox1 ot 28.08.2023

MNopnucaro undposon nognucbio: TepuHa X.B.

DN: cn=TepuHa X.B., o=MBOY LLkona N2 114
r.o. Camapa, ou=/lupekrop,

email=so_sdo.school_114@samara.edu.ru,

1)\
[lara: 2024.02.27 11:30:32 +0400
PABOYAS ITPOT'PAMMA
(1D 339183)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb»

1 oOygaromuxcs 8 — 9 kiaccoB

Camapa, 2023


1
Электронная подпись


MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOTrPaMMBbl OCHOBHOTO 001IIeTr0o 00pa30BaHus, MPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON pabouyell TPOrpaMMel
BOCITUTAHUS U C Y4ETOM KOHLETIIMU MPENoJaBaHus Y4eOHOTo peaMeTa « XUMHUsH
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma mo xuMuM Aa€T TPEACTABICHHE O UENSAX, OOIIEH cTpaTeruu
oOy4eHMs, BOCHHUTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, yCTaHABIIUBAET 00s13aTeNIbHOE MPEIMETHOE coAep>KaHue,
npeaycMaTpUBaeT paclpeesieHde ero mo KiaccaM W CTPYKTypUpPOBaHHUE TIO
pa3denaM M TeMaM NOporpaMMbl IO XHUMHH, OIpPEAECHSAET KOJUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YYEHHS XUMUHU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessIET BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3ydeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTH OOYYaroIIerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
0oOy4Jaromierocsi, ero MnpejcTaBiIeHU 0 MaTePHAIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH MPEACTABICHHUS O B3aMMONPEBPALIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3ydeHne Xxumuu:

- CHOCOOCTBYET pealm3allid BO3MOXKHOCTEH [JII CaMOpa3BUTHUS U
dbopMupOBaHUS KYJIbTYPhI IUYHOCTH, €€ 00ITIel 1 (PyHKITMOHATLHON TPAaMOTHOCTH;

- BHOCHUT BKJIaJ B (POPMHPOBAHUE MBIILICHUS] U TBOPYECKUX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB WX CaMOCTOATEIBHOM y4eOHOW  JeATEeIbHOCTH,
DKCIIEPUMEHTAJIbHBIX M HCCIICOBATEIbCKAX YMEHUM, HEOOXOIMMBIX Kak B
MOBCETHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

- 3HAaKOMHUT CO CHeNU(PUKON HAYYHOTO MBINUICHHS, 3aKJIabIBAET OCHOBBI
[EJTOCTHOTO B3IJIs[a HA €IUHCTBO MPUPOJILI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUYarOIINXCS;



- CcrmocoOCTBYeT (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBieHUS B OOyYEHHU XHMHHM OO€CIEUMBAIOTCA CHenu(pUKON
COJEp)KaHusl  y4yeOHOro MpeAMeTa, KOTOPBbIM  SBISIETCS  ME€Jaroruuecku
alaliTUPOBAHHBIM OTpa)kKeHUEM 0a30BOM HAYKHM XMMHUU Ha ONpPEAEIIEHHOM 3TaIre e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CHUCTEMBI MEPBOHAYAIbHBIX MOHSATUA XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUM W HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX IIOHATHU
OPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MPOrpaMMbl IO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 Moaxoaa K e€ u3ydyenuro. CoaepikaHHe CKJIaJAbIBAETCS U3 CHCTEMbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKON
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIIMILY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUsI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepnoanyeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUS O CTPOEHUU aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBlIeHUN 00 JJIEKTPOJUTUYECKOM JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE ASMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJIHOTO
YPOBHSI K JpYromy, BBINOJHAA (YHKIMH OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHYECKOTO NMPUMEHEHHUS WU IMOJIYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl 1O XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKONW COCTABJIAIOIIECH HAyYHOM KapTUHBI MUpPa B JIOTUKE
e€ CHCTEMHOW MpUpOIbl, IIEHHOCTHOIO OTHOIIECHHWS K HAyYHOMY 3HAHUIO H
METO/JaM NO3HaHUs B Hayke. M3ydeHHe XMMHM HPOUCXOAHUT C NPUBJICUYECHHEM
3HaHWU M3 paHee U3YUYEHHBIX Y4eOHBIX HpeaMeToB: «OKpyx aroumil Mupy,
«buoinorus. 57 kiacce» u «dusuka. 7 Kiaacey.

[Ipy wu3ydeHMH XUMHUU MPOUCXOIUT (HOPMHpPOBAHHE 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
NeATEIbHOCTH YeJIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHUYECKHX
3HaHUU — BaXHEUIIUX (aKTOB, MOHITHIM, 3aKOHOB ¥ TEOPETHUECKHUX IMOJIOKEHUH,
JOCTYNHBIX 0000IIEHNH MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKu, B



NpUOOIIEHNM K HAy4YHBIM METOJlaM TO3HAaHUSl TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM MpaBUJ 0€30MacHOTO OOpalleHus C BellecTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENU TaKue LEeH, KaK:

— (dopmupoBaHHe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOYyYeHHs] Ha CHCTEMaTH4YeCKOE€ MpPHOOIIeHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON IM03HABATEIbHOU JIESITEIIbHOCTH, HAy4YHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHUBALIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OTbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE JJIf
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— ((dopmupoBanue oOmEeNH QYHKIMOHAIBHOW U E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMCHHA OOBSICHATH M OICHWBATH SIBJICHUS
OKPYXKAIOIIEro MHpa, WCIONB3ys 3HAHWS W OIBIT, MOJYyYEHHBIE TPH H3YYCHHUH
XUMUH, TPUMCHATh WX TPH PEIIeHHd TPoOJIeM B TIOBCEIHEBHOW JKM3HH U
TPYZIOBOU IEATENBHOCTH;

— ¢opmupoBaHHEe Yy OOyYaOIIMXCS TyMAaHUCTHYCCKUX OTHOIICHHH,
MOHUMAHUSI IIEHHOCTH XWUMUYECKUX 3HAHUU JUIsi BBIPAOOTKHA ODKOJIOTHUECKH
[[€JIECO00Pa3HOr0 TMOBENCHUSI B OBITY M TPYAOBOM JCSATEIBHOCTH B IIENAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIECH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOEGHHUS OOIEUYETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(HIIS M HAMPABICHHOCTH IabHEUIIIETO
oOy4eHus.

OOmiee 4YuCIO dYacoB, OTBEAEHHBIX JUISI HM3YyYCHHS XHMHHM 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

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKHE CBOICTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE
BellecTB. [loHsATHE 0 MeTonax MO3HAHUS B XMMHHM. UHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

Xumusi B cucreme Hayk. HMHdopmanus o mnpodeccusix, CBSI3aHHBIX C
MPEAMETOM «XHUMHUS».

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
a51eMeHTOB. [IpocThIe U CIIOXkKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas Qopmyna. BalleHTHOCTh aTOMOB XUMHYECKHX 3JEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHAas Macca.
OTHOocuTeNnbHAsT MOJIEKYJsIpHas Macca. MaccoBasi 40JiE XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUHU.

KomnuectBo BemiectBa. Moiib. MossipHast macca. B3auMOoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpPHBIX €IUHUL BeniecTBa. Pacu€rel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYeCKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKAsI pEaKIUs U €€ MPU3HAKU.
3aK0oH COXpaHEHHsS MacChl BEIIeCTB. XUMHUYeckue ypaBHeHwus. Kiaccudukamms
XUMUYECKUX PEaAKIUi (COeIUHEHUS, PA3TI0KEHHUS, 3aMEeILIeHNs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MUecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIOICHHE
¢u3nueckux (MJaBJIE€HUE BOCKA, TasHHUE JIbJa, PAaCTUpPAHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAILMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mela C KUCTIOTON) SIBJICHHM, HAOMIOACHUE U
ONMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKUui (pa3iioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapusi, pa3ioxeHHe TMAPOKCHAA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE kelie3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNE OYUCTKN MTOBAPEHHOM
Colv, HaOJIOJEHWE U  ONHWCAHWE  PE3yJbTaTOB  IMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJEJIeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHMYeCKUX BelleCTB

Bo3ngyx — cMech razoB. CocraB Bo3ayxa. Kucnopoa — 3J€MEHT U mpocToe
BemlecTBo. Haxoxnenwe kuciopona B MpHPOAE, (PU3NYECKHE W XUMHUYECKHE
cBoiicTBa (peakmuu ropeHusi). Oxcuapl. [Ipumenenne kuciopona. CrocoOb!



MOJIYYeHHUST KHCIIopofa B JjabopaTopuu W mpombinuieHHOCcTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- W JHAOTEPMHUYECKHE pEaKkUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bomopon — smeMeHT W mpocToe BemecTBO. HaxokneHwe Boaopoaa B
npupoae, GU3MYECKHEe M XUMUYECKHE CBOMCTBA, TMPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

MoutsipHbIii 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHCHHUSIM.

®dusnyeckue cBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBL
HachlllieHHbIE M HEHACBIIIEHHBIE pPACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOpPE. XUMUUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMS.
Ponp pacTtBOpoB B IMpupoj/ie M B XXKU3HU 4YesioBeka. KpyroBopot BOAbI B MPUPOJE.
3arpsi3HeHHre NpUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuil. Oxcunbl. Knaccudukanms
OKCHUJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBbIE, amM{pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa oxcuaoB. DU3WYECKHE M XHUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHUM: IMIETOYM UM HEPACTBOPUMBIE
ocHOoBaHusA. HomeHnkimarypa ocHoBaHuil. dusznueckue M XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHWYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTn MetayuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eHeTnyeckas CBSI3b MEXK/y KJlacCaMU HEOPTaHUYECKUX COCTMHECHUIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEICIICHUE COJIEPkKaHUs KUCIOpOJa B BO3yXE, MOJyUCHUE,
coOupaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUSI U
MpeKpalieHus: TOopeHus (Tmokapa), O3HAaKOMJIGHHE ¢ oOpa3laMu OKCHIOB H
OMKMCAHWE WX CBOKMCTB, MOJydYeHUE, cOOMpaHue, paclo3HaBaHUE W H3YyUYCHHE
CBOMCTB BOJIOpoJia (TOopeHue), B3auMojelcTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE OOpa3IoB BEIIECTB
KOJM4ecTBOM 1 MoJsb, HCClIeJOBaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HaTpueM M KajableM) (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB),



WCCJIEOBaHUEe OO0pa3loB HEOPTaHWYECKWX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHCIOT M IIEJIOYEH,
u3yueHue B3aumojeicTBus okcuma meau (Il) ¢ pacTBopoM cepHO# KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEAKIUi HEUTpalIu3aluH, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM W3 PAacTBOpPa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxkHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IHepuoauueckui 3axkoH U Ilepuoamyeckass cucreMa XMMHYECKHX
iemenToB JI. U. MenngeneeBa. CrpoeHne aroMoB. XHMHYECKAasi CBSA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHYECKUX dJjieMeHTOB. [loHsiTe o
IPYIIAaxX CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHBIE METAILIBI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnognueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. KoporkonepuogHas ¥ JAJUMHHONEpUOAHAs  (POPMBI
[Iepronnueckoit cucreMbl XxumMudeckux 3neMeHToB J[. 1. MenneneeBa. [lepuonsl
u rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IMeEpuoAa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHHE
AJNIEKTPOHHBIX ~ 000JI04eK aToMoOB TmepBbix 20 XMMHMYECKHX  JJIEMEHTOB
[Tepuonnueckoin cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJnyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BuThs Hayku W npaktuku. . V. MenneneeB — ydéHbll U
rpaXJaHMH.

Xumuyeckass cBs3b. KoBajieHTHast (MOJIIpHAsE YW HENOJSPHAs) CBS3b.
DIEeKTPOOTPUIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAas! CBSI3b.

Crenenb okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponieccrl OKUCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIMI
(ropeHue, peakiyu pa3aoKeHUs, COSTMHEHHUS).

Mescnpeomemmnbnie céasu



Peanuzamnus MeXnpeaIMETHBIX CBs3ed MpU HM3YyYEeHUH XUMHH B 8 Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCHOJIb30BAaHUE KaK OOLIMX €eCTECTBEHHO--HAYYHbIX
NOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOI'0 [IMKJIA.

OO11ue ecTecTBEHHO--Hay4YHbIE MOHATHUS: HAyYHbIH (DaKT, THUIIOTE3a, TEOPHUS,
3aKOH, AaHaJU3, CHUHTE3, KIacCU(pHUKalusi, NEpPUOJAUYHOCTh, HaOIIOJEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@®usuka: maTepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKUNA 3apsijl, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (U3NYECKUE BEIUYUHBI, €IUHULIBI
WU3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, ComHIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BerecTBo U XuMHYecKasi peakuus

[lepnognueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUH CBOMCTB
XUMHYECKUX OJJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KAJIWs, KaIbLHUs U HX
COCIMHEHNN B COOTBETCTBUM C IIOJIOKEHHEM »JJeMeHTOB B Ilepuoanueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BHABI XMMHUYECKOW CBSI3UM. THIBI KPHUCTAJUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakluuid Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B pEaKklUu BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX DJIEMEHTOB, MO 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumuyeckon peakiuu. [loHsaTtne o0 oOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karanmse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHWYECKOW pEAKUUH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pPEAKLMU,  JJICKTPOHHBIA  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiyu. CoCcTaBiIeHUE YPaBHEHHI



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCIOJb30BAaHHEM  METOJ]a
AJIEKTPOHHOTO OaliaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOIMAIIMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHnoHbl. MeXaHW3M JUCCOLMAIIMM BEUIECTB C Pa3jIM4YHBIMU BHUIAMHU
xumMudeckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMII M coJeil B CBeTe TMPEACTaBICHUA 00  AIEKTPOIUTHUECCKON
nucconuanuu. KauectBeHHble peakini Ha HOHBL. [IoHsATHE O TUApOIH3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIMIETOK HEOPraHHYECKHUX
BEIIIECTB — METAUIOB M HEMeTaUIoB (rpadura W ajimasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCAEAOBAHUE 3aBUCHUMOCTU CKOPOCTH XMMHUYECKOW pEaKIMU
OT BO3JCHCTBHUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpPOB BEUIECTB, NpoLEcca IUCCOLMALMU KHUCIOT, IIEJIo4Yed U CcoJiel
(BO3MOXHO  MCIOJIb30BaHUE BHJIEO MATEpUAJIOB), MPOBEJIECHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKH  NPOTEKaHUS  peakluil  MOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHME Tra3a, o00pa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakluuy pas3iokKeHHs, COSAUHEHUs), paclo3HaBaHUE HEOPraHUYEeCKUX
BEIIECTB C TOMOLIBIO KAaYeCTBEHHBIX pPEaKUUMid HAa HMOHBI, pPEIICHHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl 1 HX cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3nmueckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKME CBOWCTBA Ha NOpuUMepe  XJiopa
(B3aMMOJENCTBUE C METaUlaM{, HEeMeTalllaMH, UIeso4amu). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlencTBHe
XJIOpa M XJOpPOBOAOPOJIa Ha OPraHM3M YeJoBeKa. BaxHellune XJIOpuabl U UX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue u ¢u3NYecKue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KAK NPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, ¢GU3HMYSCKHE M XHMHYCCKHE CBOMCTBa (0OIIME  Kak
MpeACTaBUTENS KJacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE PpEaKIHH,
JeXaliue B OCHOBE MPOMBIIIIEHHOTO Crnoco0a MOJy4YeHUs CEPHOW KHUCIIOTHI.
[IpumeneHue cepHor KUca0Thl. COM CEPHOUN KHUCIIOThI, KAUECTBEHHAs peaKlMsl Ha



cyiabdaTr-uoH. Haxoxzaenue ceppl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOMIEH cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PaCIpPOCTPAHEHHUE B MPHUPO/IE,
dusznyeckue U xuMudeckue cBoicTra. KpyroBopot azora B mpupoae. AMMuUak, ero
bu3nYecKue 1 XUMUIECKAE CBOMCTBA, TOJydeHne u mpuMeHeHue. Conr aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpruMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoydeHue, (PU3nYecKue U XUMUYECKUE
CBOMiCTBa (00OmMe Kak TPEACTABUTENS KiIacca KHUCIOT M crenuduaeckue).
Hcnonb30oBaHWEe HUTPATOB U COJIGM aMMOHHUSI B KAueCTBE MHUHEPAIbHBIX
yno0peHuil. XuMUYEeCKoe 3arps3HEHUE OKPYKaIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO3ayxa, MouBbl U BomoéMoB). Docdop,
aioTponHbie Moaudukanuu (ocdopa, duznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kucinora, Pu3nuecKue U XUMUIECKHE CBONCTBA,
nosyuenue. McnonbzoBanue pocdaroB B kauecTBe MUHEPAIbHBIX YIOOPEHHUIA.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTIEpol,  aJUIOTPOIHbBIE
MOAU(UKAIIMKA, PACIPOCTpaHEHUE B TMPUPOJE, (GU3NUECKHME U XHUMHYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
buznueckue W XUMUYECKHE CBOWCTBA, JECUCTBUE HA IKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbI, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa rio0aJbHOTO TOTEIUICHHS KJIMMaTa, MapHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npumeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJ, MIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie WCTOYHUKH YTJIEBOJOPOAOB (Yrojib, MTPUPOJHBIA Ta3, HEQPTH),
MPOIYKTHI WX mepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsaTre 0 OMOJIOTHYECKU BaKHBIX BEILIECTBAX: KUpaxX, OCIKax, yriieBoJax — U UX
poid B KM3HM 4elloBeka. MarepuanbHOE€ €JUHCTBO OPraHMYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue u XUMUYECKHE CBOWCTBA, TMOJyYEeHUE U
npumeHenue. CoenuHeHus kpemHHs B mnpupojge. OOmme mpencraBieHus 00
okcunie kpemausi (IV) u kpemaueBoi kucnore. CHWIMKAThl, X UCIOJIb30BaHUEC B
ObITYy, B MPOMBIILIEHHOCTH. BaxxHele cTpouTeNbHbIe MaTepuaibl: KEPAMHKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B ITOBCCIHEBHOM JKHU3HH.

3nakomcTBO ¢ CaMapcKuM a30THBIM 3aBOJIOM «KyiObIIeBA30T.

Xumuueckuii IKCnepumenm

U3y4YeHUe 00pa30B HEOPTAaHMUYECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
MPOBEJICHIE KAaueCTBEHHBIX PEAKIM Ha XJIOPUI-MOHBI M HAO0/IEHNE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKaolUe (PU3NYECKUE U XHMHUYECKHE CBOICTBa
raJIOTeHOB M WX COEIMHEHHH (BO3MOXXHO MCIOJB30BAHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHUE ¢ oO0pa3laMyd XJOpUJOB (TAJIOT€HHIOB), O3HAKOMIIEHHE C
oOpasiamu cepbl M €€ COCAMHEHHSIMU  (BO3MOXHO  HCHOJB30BaHHE
BUJICOMATEPUAIIOB), HAOJIIOJEHUE Tpoliecca OOYIIIMBaHUS caxapa IMoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCIJIOTHI, HM3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHOMN CEPHOI KUCIIOTHI, IPOBEIEHNE KAUECTBEHHON peakuy Ha CyJbQaT-
UMOH U HaOJIOJeHUE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NUECKUMHU
cBoiicTBaMU a30Ta, (ochopa M MX coeAMHEHUN (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3naMu a30THBIX U (OCPOPHBIX yIOOpEHUIA, OIyYECHHE,
coOupaHue, pacrno3HaBaHME U HW3YYEHUE CBOWCTB aMMHAKa, IIPOBEICHHE
KayeCTBEHHBIX PEAKIM Ha MOH aMMOHUS U (ochaT-uoH U HU3ydeHHE MPU3HAKOB
UX MPOTEKAHMUS, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEJBIO
(BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojenen
KPUCTAUIMYECKUX peIIETOK anmasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
IPOLECCOM aJCOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM W
yCTPOMCTBOM NpPOTHBOrasa, MoJy4yeHHe, coOMpaHue, paclio3HaBaHUE U U3yUYCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEH CHIMKATHOM MPOMBIIUIEHHOCTH, pPEHIEHHE 3KCIEePUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenmme HeMeTabl U UX COEAUHEHUSD).

MeTtasibl M MX COeAMHEHUSA

OO01mast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnoyioxkeHuss B llepuonnueckor cucreme xumuueckux i3emeHtoB J[. H.
MengeneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. MeTtainudeckas CBA3b U
METaJUIMuecKas  KpUCTaJuIMuecKass  pemérka.  DJIEeKTPOXUMHUYECKHH  psif
HaIpspKeHUN MeTallioB. OU3MUECKUEe U XUMHUYECKHUE CBOMCTBa MeTauioB. Oo1ue
CrocoObl TONy4YeHus: MeTamioB. [IoHSATHE O KOpPpO3UHM METAJIOB, OCHOBHBIE
cocoObl 3amThl UX OT Kopposuu. CmaBbel (cTajb, 4YyryH, AIOPaJOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBILIEHHOCTH.

Camapckuii MeTaTypruiaecKuil 3aBoj] — 3HAKOMCTBO € IPOU3BOJICTBOM.

[[lenouynble MeTauibl: MONOKEHUE B llepuonnueckoil cucTeMe XMMHUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJIECHHE B IIPUPOJE.
®duznyeckre U XMMHYECKUE CBOMCTBA (Ha MmpuMepe HaTpus U Kanus). OKcuasl u



TUAPOKCUIBI HaATpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METaUIOB M UX
COeJIMHEHUM.

[[lenoyHo3emenbHblE METAJUIbI MarHuid W KaJdbLMM: MOJO0XKEHHUE B
[lepnoguyeckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0XJICHHUE B Ipupoae. Pu3znyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuusg. Baxkneilline coequHeHuss KaublMs (OKCHI, THAPOKCUI, COJIN).
JKécTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, crpoeHrue aroMa, HaxoXAeHUE B mpupone. Dusmyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCcTEME XUMUYECKUX IIEMEHTOB [l.
N. MeHnneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. Pusmyeckue u
XUMHUUYECKHE CBOMCTBA xene3a. Okcuibl, TMAPOKCH b U comu xkene3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o0Opa3llaMud METauIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTATOB  KOPPO3MH  METAIOB  (BO3MOYXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJICHCTBUA OKCHAA
KaJIblIUS U HATpUs C BOJOM (BO3MOXKHO UCIIOJIb30BAHUE BHUIECOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOILIECCA TOPEHUS JKele3a B KHCIOPOJE
(BO3BMOKHO  WCIOJIb30BAaHME  BHJACOMATEPHUANIOB), MPU3HAKOB  MPOTECKAHUS
Ka4YeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHUSI, KaJIbIUs, AJTIOMUHUS, IIMHKA, Keje3a
(1) u xene3a (II1), meau (II), HaOMIOICHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJAaMEHH WOHAaMU HaTpus, Kalus W Kajablus (BO3MOYKHO HCHOJIb30BAHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxueliue
METAJLJIbl U UX COCTUHEHUS.

XuMHA U OKpY:Ka0LIaa cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXWU3HU 4YeJIOBeKa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momoris mpu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolel cpennl (mpeaesibHas AOMyCcTUMast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pemieHr 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie céasu



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed NMpu HM3ydyeHUM XuMuM B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHSTHS: HAy4yHbIM (paKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCH(UKAIUi, [EePUOJUYHOCTh, HaAOIIOCHHE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJEINb, SBJICHUE, MapHUKOBBIMI
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

dusuka: Marepus, aroM, O3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIUJI,
U30TONBI, PAIHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTATIINIECKAs
pemérka, CruiaBbl, (U3UUECKUE BEJIMYMHBI, €AMHUIIBI M3MEPEHHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMA, MHHEpAJbHbIE
yI0OpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOIBI,
M0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO  0OIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMH
COL[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, NPHHSATHIMU B
oOIIecTBe MpaBUJIaMH M HOpPMamMH TIOBEJIEHUS U CIOCOOCTBYIOT MpoIieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIMAIN3AIINN 00yJaIOIIUXCSl.

JIMYHOCTHBIE ~ pe3yJbTaTbl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaroIIMXCs
PYKOBOJCTBOBATbCA CHCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OpUEHTAMU U
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAYYHOMY HACIEIUIO, NOHUMAaHMS 3HAYEHUS XWMHYECKOM HAYKHM B JKM3HH
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBBIX JOCTMIKEHHUAX M OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHAS] O COLMAIBHBIX HOPMAX M TMPAaBWIAX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIEAOBATEeIbCKOM, TBOPYECKOW H  APYrHMX  BHOAX
JeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM MAESITENbHOCTH MpHU
BBINIOJIHEHUHA YYEOHBIX, TIO3HABATEIbHBIX 3aJa4, BBINOJIHEHUH XHMHYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHUMaHUIO
¥ B3aUMOINIOMOIIM B IIpoliecce H3TOM yuyeOHOW MAesITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE€ TOBEICHHE M TIIOCTYIIKM CBOMX TOBApUIIEH C MO3WULIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS ITOCIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJIAIOLINE
OCHOBY Ul NMOHMMAHMsSI CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS MPUPOJBI, B3aHUMOCBA3SAX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHMBBI, HAIIPABJIECHHbIE HA MOJYyYEHUE HOBBIX 3HAHUH I10
XUMUHU, HEOOXOIUMbIE sl OOBSICHEHHS HAOI0JaeMbIX IMPOIECCOB W SIBICHUH,
M03HABATEJIbHOM, MH(POPMAIMOHHON W YUTATENbCKOM KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOATEIBHONU PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JOCTYIMHBIMA TEXHHUUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHMI0O W NO3HAaHHUIO, JI0O003HATEIBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K  €amMo0Opa3oBaHWIO, TMPOEKTHOM M  HMCCIEA0BaTEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) dpopMHUpPOBaHNS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3[0pOBBIA 00pa3 »W3HH, OCO3HAHUE IOCIEICTBHI H
HETPUATUE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEeHHS),
HEOOXOJUMOCTH COOMIONICHUS] TMpaBui OE€30MACHOCTA TMpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPAaKTUYECKOMY M3YUYECHHIO MTPOQPECCUil U TPyla pa3InuyHOTO POJIa,
YBaXKEHHUE K TPYLy U pe3yJbTaraM TPYIOBOW NESITEIBHOCTH, B TOM YHCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJOHKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON Mpo(hEeCcCCUOHATBLHON JeATEIbHOCTH U PAa3BUTHSI HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHOM CPElIE;

6) IKOJOrMYeCKOro BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOE OTHOIIEHHWE K MPUPOJE KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOrO U
Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCUXMYECKOMY 3/I0POBbIO, OCO3HAHHME LEHHOCTH COOJIIOICHUS
npaBuJ1 0€30MaCHOTO MOBEICHUS TTPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, TOJIydaeMble MPU U3YUYEHUH XUMHH, JIJIS
pEILICHUS 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPEION, ISl TTOBBILICHUS
YPOBHSI  OKOJIOTMYECKOW  KYJIbTYpPhl, OCO3HAaHUA TJIO0ATBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIEM M MyTeW MX pEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEJIHHOM,
KOMMYHUKAaTUBHOM U COLMAIIBHOU MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIICHAY4YHbIE TOHATUA (3aKOH, TeOpHs,
MPUHIINI, TUIIOTEe3a, (aKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U IPYToe€.), KOTOPhIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETaX W IO3BOJISIOT Ha
OCHOBE 3HAHWI W3 3THX NPEAMETOB (DOPMUPOBATH MPEJCTABICHUE O IEJIOCTHON



HAyYHOW KapTUHE MUPA, U YHUBEPCATbHbIE YUeOHbIC ACHCTBUA (TT03HABATEIBHEIC,
KOMMYHUKATHUBHBIC, PETYISTUBHBIE), KOTOpbIe oOecrneynBaoT (HopMuUpoBaHHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NESATETbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHHWI: PacCKPBIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIICTSATH UX XapaKTEPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSITHSIMH), UCIOIb30BaATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUINHHO-CIICACTBEHHBIC CBS3UM MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHUH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TMPUMEHATh B TMpOIECCe TMO3HAHUS TOHATUS (TIPEIMETHBIE W
MeTaIpeIMETHBIC), CHMBOJIMYCCKUEC (3HAKOBBIE) MOJCIIN, UCIIOIL3YEMbIC B XUMHUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUH MOJIEIBHBIC TIPEACTABICHHUS —
XUMHUUYECKUW 3HaK (CUMBOJ JJIEMEHTA), XUMHUYecKas ¢opmysia U YypaBHEHUE
XUMHUYECKON peakiuu — MpU pelieHuH y4yeOHO-TI03HABATENbHBIX 33j1a4, C YYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBIATH U XaPAKTEPU30BATh CYIIECTBECHHBIC
MIPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHX BEIIECTB M XUMUUYCCKUX PEaKIIH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HWCIIOJh30BaTh TOCTABJICHHBIE BOIMPOCH B KAdyeCTBE WHCTPYMCHTA
MO3HAHUS, a TakKe B KauyeCTBE OCHOBBI I (OPMHUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OIbITa IO TUTAHUPOBAHUIO, OPTAaHMU3AIlMH M TPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaAOMIOAaTh 3a XOJIOM MpoIlecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYITHPOBATH 000OIICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHMUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pa6ora ¢ ungopmaumeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HMHTEPIPETHUPOBATH HHPOPMAIIUIO
pPa3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHHUS, ITOTYyYaeMyI0 U3 Pa3HBbIX MCTOYHHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XWMHUYECKOTO COJCP)KaHUs, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECCKH OIICHHBATh MPOTHBOPCUYHUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBl U 3alpOChl MPU MOHCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUISl BBITTOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIOJIb30BAHHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBiIeHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladydl  HECIOXHBIMH CXEMaMH, JuarpaMMami,
JIpyruMu popMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SIICTBA W TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOTHON
CpEIBl.

KoMMmyHuKkaTHBHBIE YHUBeEpPCaIbHbIE YUueOHbIe 1eliCTBUS:

YMEHMs 3a/laBaTh BOMNPOCHl (B XOJ€ Juajora MU (Wiau) JUCKYCCHM) IIO
cyuiecTBy  oOcykgaeMoll  TeMbl, (OpPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHsSI ~ TPEACTaBISATh  TOJYyYEHHBIE  pe3yibTaThl  MO3HABATEIBHOMN
NESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaThb MPE3CHTAINIO
PE3yJIbTaTOB BBINOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOPHOro OIbITa,
71ab0opaTopHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHMKAMH B COBMECTHOMN
MO3HABAaTENIbHOM M HWCCIENOBATENbCKOM  JCATETbHOCTH TPU  PEIICHUH
BO3HUKAIOIIMX TPOOJIeM Ha OCHOBE ydéra OOIIMX HMHTEPECOB U COTJIACOBAHMS
no3unui (00CyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCWCTBUH, OIpeAeseHue KpUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paloThI U IpyTHE).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATeIbHOCTH, IUIAHUPOBATH,
OCYILECTBISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeSATeTLHOCTD, BRIOUpaTh Hanbosee 3QpGHEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATEJIbHBIX 3a/lad, CaMOCTOATEIbHO COCTaBIISATh WM KOPPEKTHPOBAThH
MIPEUIOKEHHBIM  AJIrOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIHUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJsibTaTa 3asBJICHHOM IIeNid, yMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, Mpe/iaracMble B YCJIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOSHHUIO 00S3aTENLHOTO
COJEpKaHusl, YCTAaHOBIIEHHOTO JaHHOW (enepanpHO paboueld MmporpaMMoii,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HAayYHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crnenupuIecKne s NpeaMeTHOW oOmactu «XuMus», BHIbI
JNEATEIBHOCTH MO  IOJYyYEHUI0 HOBOIO  3HAHUSA, €ro HHTEPHpETAINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMMHUUYECKUX MOHSITUW: aToOM, MOJIEKyIa,
XAMHWYECKUU 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSAUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XMMHUYECKasl peakius, KiacCUpUKaUg PEaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUUU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PPeKT peakiuu,
ApO aTOMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHAas OpOWTanb, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAsl U HETOJsIipHAs KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl J0JIA BELIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKHUCIEHUS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHMSIX,
MPUHA/JICKHOCTh BEIIECTB K OINPEICIEHHOMY KIIACCY COEIUHEHUHN I10
dbopmynaMm, BHUJ XUMUYECKOM CBsI3M (KOBAJICHTHasT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuoamyeckoro 3akona [J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHMMAHUE TEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMMuHyl0 Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XuMmMudeckux osnementoB JI. .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO AICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 4YHMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

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

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJSIPHYIO  MAaccChl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »dJeMeHTa 1o ¢dopmyie
COEIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€M — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  IpaBWIaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OPYJOBaHMEM, a TakXXe IMpaBwiaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB MO TIONYYEHUI0 U COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOJAAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNpPENEIEHHON MACCOBOM JI0JI€H PACTBOPEHHOIO BEILIECTBA,
IJIAaHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacIio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, heHondTaIenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX IOHATUNM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTWUOH, aHWOH, IPOCTOE BELIECTBO,
CJII0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEICHb
OKHCIICHUS, XUMHUECKasi PeaKIMsl, XUMUYECKasl CBsI3b, TEIIOBOM 3¢ et
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJICKTPOIUTUYECKAS IUCCOLMALMsA, PEaKLUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIMTENIb,  BOCCTAHOBMTENb, OKHUCICHHE UM  BOCCTAHOBIICHHE,
aJJIoTponus, aM(pOTEPHOCTh, XUMHUUYECKasd CBSA3b (KOBAJICHTHAs, MOHHAs,
MeTaJJIMYEcKas), KpUCTAITIMYECKass pemeérka, KOppo3Hs METaJuIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM pEaKUWW, NPeNesbHO JIO0IyCTHUMAas
xoHuenTpauus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX NOHATHH U
IMPUMEHSATH 3TH MOHATHS IPU ONKMCAHUH BEIIECTB U X MPEBPAILCHHUIA;
UCIIONB30BaTh XHUMHUYECKYI0 CHMBOJHKY JJSi COCTaBIIEHUS (HopMyI
BEILECTB U YPABHEHUN XUMHWUYECKUX PEAKLINM;

OINPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX IEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeAeNéHHOMY KJacCy COEIMHEHH o (opmysiaM, BUJ XUMUYECKOH
CBsI3M (KOBaJCHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON QopMmysie, XapakTep Cpenbl B
BOJHBIX PaCTBOPAaxX HEOPraHWYECKHUX COECAMHEHUM, THI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbici llepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIHKCHIBaTh W XapaKTEepU30BaTh
Tabnnunyo Gopmy Ileproanueckoil cuCTeMbl XMMUYECKHX AJIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME TEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE MMEIOTCA B MEPUOJMYECKOW Tabiuie, ¢
YUCJIIOBBIMM  XapaKTEPUCTUKAMHM  CTPOECHHS  aTOMOB  XMMHYECKHX
3JIIEMEHTOB (COCTaB M 3apsii  sjpa, oOIlee YHCIO 3JIEKTPOHOB MU
pacmpefieieHue WX 10 JJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COEAUHEHUU B
Ipeesax MaJblX IEPUOIOB U INIABHBIX MOATPYIII C YUYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIMX B peakluu
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOHIME U crenupuiYecKue XUMUYECKHEe
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIECTB, MOATBEPKIas OMUCAHUE
NpUMEPAMH MOJIEKYJIIPHBIX M HMOHHBIX YPABHEHHI COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTABJISITH YPAaBHEHHUS D3JEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCJOT,
LIEJI0YEH U COJIEM, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMHA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHi, TMOATBEPKAAOIINX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO H  MOJISIPHYIO — MacChl
BCI[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMeHTa 1o (opmyie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacCTBOPE, MPOBOAUTH PacUEThI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBWja  MOJIb30BAHUS ~ XMMUYECKOM  HOCyIoll U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKKe IMpaBWiia OOpaIllCHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIIUSIMH TIO BBITOJTHCHHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB II0 IIOJIYYEHHI0 W COOHPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHII-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPraHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHOW NEATCITLHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJICIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK

' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bub6mnoreka [IOK

' peakuuu https://m.eds00.ru/7f41837c

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK

' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 bubnuoreka [JOK

' M COJIAX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

' OCHOBAHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUU

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

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

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHME U yriayOnenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JieNIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO11ast XapakTepUCTUKA XUMUYECKHUX
2.2 anemeHTOB VIA-rpymmel. Cepa n e€ 6 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.3 aneMeHTOB VA-Tpynmsl. A30T, pocdop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazueny 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

Paszgen 3. Mera/iIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemrectBa 1 MaTepuaibl B )KU3HU YEJI0BEKA 3 Bubmorexa TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero U3yYeHHusl | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Poias XxuMuu B )KU3HU 1 bubmnorexa [JOK
yesoBeka. Tenma u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/AAX MO3HAHUS B XUMHUHU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ffod227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnmoreka [JOK
oOpareHust ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucreie BemecTBa U cMecH. CItocoObl 1 bubmmoteka [IOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
) «Paznenenue cmeceil (Ha mpumepe 1 bubmorexa [JOK
Ae N PHMED https://m.edsoo.ru/ff0d28c8
OUYHCTKHU TTOBAPEHHOM COJIN )»
but6mmorekxa [IOK
6 A 1
TOMBL I MOIICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUEe dJIEMEHTHI. 3HAKH 1 bu6nunorexa [JOK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U clloKHBIE BEIlIECTBA 1 bubmmorexa LHOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSIHCTBA COCTaBa BCIIICCTB.

bub6nmoreka [IOK

10 X .B
uMmecKas opmysa. Barerrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
OTHOCHUTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCTMHEHU U https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bubnuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Ouznyeckue U XUMHUUECKHUE SIBICHUS. bubnmoreka [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U yCIOBUS IPOTEKAHUS bubnmoreka [JOK
15 .
XUMHUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MACChI BEIIIECTB. bubmuorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIIECTBA M0 YPaBHEHUSIM XUMHUYECKUX bubmorexa HOK
" . P https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUIecKuX peakiun
18 (coe I/IHq;HI/IﬂH a3JI0KEHUS e bubmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 SHIUKJIOTIETUCT O6OgI;IIeHI/Ie u bubmorexa [TOK
H FHCT. . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alus 3HAHUHA
20 KonTponbnas padota Nel o reme bubmuoreka [IOK
«BelllecTBa 1 XUMHUYECKHE PEAKITUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuorexa IIOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



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

IIPOCTOC BECUICCTBO. O30H

dusnueckue 1 XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22
KHCJIOPOAA (peaKiui OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
Cr1oco0BbI ITOIYYEHHST KUCIOPOaa B
23 JabopaTopuu Zq I OMBII_HJ'ICHI:IOCTI/I Bubmiorexa IIOK
parop P ' https://m.edso0.ru/ff0d497a
[Ipumenenune kuciopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, IOHIATHE O bubmnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIHIX
TomnuBo (HedTh, yroJib ¥ METAH).
25 3ar }I3HeI§I/Ie(1];OS ¢ a, CII0CO0BbI zzro bubnnorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIpeIOTBPALICHUS
IIpaxTrueckast padora Ne 3 o Teme
26 «l?lon eHUe 1/112061/1 aHHe KHUCIopoaa bubnmorera [TOK
i . P poAd, https://m.edso00.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTB)
27 Bonopon — anemeHT u npocroe bubnmnoreka [JOK
BemecTBO. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
)8 du3nYecKre U XUMHIYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4ddo
29 ITonsaTHe 0 KUCIOTAX U COJISIX bubnnorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI OJTydeHHS BOJIOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpaxTrueckas padora Ne 4 o teme
P P bubmuorexa [JOK
31 «[Tomydenue u cobupanue Bo10po/a,

W3YyYEHHUE ETO CBOWCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

ModsipHbIii 00bEM razoB. 3aKOH

bub6nmoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucnenuss o0béma, KonmmuecTBa
33 BEILIECTBA r'a3a 10 €ro M3BECTHOM bubmmorexa [JOK
0 . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHCHUIO PEaKIMU Ha OCHOBE 3aKOHA bubmorexa [JOK
P N peardt . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 dusnvecKkue 1 XuMUYECKHUE CBONCTRA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorstue 00 bubnuorexa [JOK
WHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTeb. HachileHHbIC
37 u HeHaCBIpeHHLII; acTBOpbl. MaccoBast brbsmorexa LOK
B P PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubmmnoreka [JOK
onpeaeIEHHON MaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonrtponsHast pabota Ne2 mo teme bubmuoreka [IOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcuIbl: cOCTaB, KJIacCUUKAIs, but6mmorekxa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMu4eCKE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX Bubnmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XMMHUYECKUE CBOMCTBA

bub6nmoreka [IOK

43
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XUMHYECKHE CBONCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 cnocoi(ilf oI )eHm{ XHMHquKHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTATIBLHBIX 33/1a4 110 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIACChI HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'eneTnyeckas CBA3b MEXKAY KIaccaMu bubmmnoreka [JOK
HEOPraHWYECKNX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmmoteka [IOK
49 O0o001IeHre 1 CUCTeMATH3AIHS 3HAHHA
B H https://m.edsoo.ru/00ad9ch2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX brbmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
[TepBbie MOMBITKY KJIaccuPUKAITUI
51 XI/II\I?II/I‘ICCKI/IX 3JIEMEHTOB ?IOH}EI/IC 0 bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Tepuoauueckuii 3aK0H 1
but6mmorekxa [IOK
52 [Tepuoanueckas cucTeMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneera
bu6muoreka [IOK
53 [Tepuomapl, rpymImBl, MOATPYIITIHI 1

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

bub6nmoreka [IOK

>4 saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHnue 371eKTPOHHBIX 000JI04eK
95 aTomoB anieMeHToB [lepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cucteMsl /. 1. Menneneesa
XapakTepucTuka XUuMHUYECKOTO
56 3JIEMEHTA MO0 €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoandeckoro 3akoHa Jist
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bu6nuoreka [IOK
MenneneeB — y4€HBIM, MTEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 Hortrast xiireckas coisp https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHas XuMU4eCcKast bu6muoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenospHas XMMUYECKas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 (reneib OKHCICHHS https://m.edsoo.ru/00adae28
63 OKUCINTENBHO-BOCCTAHOBUTEILHBIE bubnuotexa [JOK
peakiuu https://m.eds00.ru/00adb076
64 OkuCIUTENU U BOCCTAHOBUTEIHU bubmorexa LOK
https://m.edso0.ru/00adb076
65 KonTponbnas padorta Ne4 o reme bubnmoreka [JOK
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«CTpOCHI/IC aroma. XUMHYECKas CBA3b»

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

66 PezepHblil ypok. O6001meHE U 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHE U 1 bubnuoreka [IOK
cUCcTEMAaTH3allMs 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHUE U 1 bubnmoreka [JOK
CHCTEeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosnvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kounrpoabnbie | IIpakruueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[lepnonnueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnunoreka [JOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuoreka [JOK
2 CBOMCTB XMMHYECKHUX JIEMEHTOB 1
N https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHUOOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «[ToBTOpEeHue u yriryOaeHne 3HaHUHA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kimacca»

5 Krnaccudukanus XuMuueckux 1 bubnuoreka [IOK
peakLuil 110 pa3IM4HbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOM

bu6mmoreka [JOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsiTHE O XUMUYECKOM PABHOBECHUHU.
Bbubmmnoreka [JOK
8 DakTOpPHI, BIUSIONINE HA CKOPOCTh 1

XHUMHYCCKOMU PEaKIMU U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYECKOT'O paBHOBECH A

OKHCIINTEILHO-BOCCTAHOBUTCILHEIC

Bbu6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 I/ICSO na I/II/IpCI/IJIBHBIG " cia0ble bubmorexa LIOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi Bubmorexa OK
M peakil https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE MPEACTABICHUN bubmaorexa [IOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHISCKOHN TUCCOIMAIIAN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 IPENCTaBICHUN 00 bubmmorexa LOK
bed " https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOLUALINN
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIH3E COTICH https://m.edsoo.ru/00add9d4
15 O06o001meHre U CUCTEeMaTH3aIHS bubmuorexa [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pelienne dxcriepuMeHTaIbHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padorta Ne2 o reme
17 «DNEKTPOIUTHUECKAS TUCCOIIUAIIUA bubnnorexa [IOK
p a THHATTHA. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX»
OO6m1ast xapaKTepUCTHKA TAIOTCHOB.
18 XUMHUYECKHUE CBOMCTBA HA TIPUMEDE bubmmorexa TOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ComnsiHast KMUCIIOTa, bubnmoreka [JOK
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XUMHUYECKHE CBOMCTBA, MOJTyUYCHHUE,
MIPUMEHCHHE

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

[IpakTrueckas padota Ne 2 o Teme

bu6nmmoreka [IOK

20 «ITonyuyeHne COITHON KUCTOTHI,
yi . . https://m.edsoo.ru/00ade348
H3y4yeHue e¢ CBOMCTB»
Boeruucnenust no ypaBHeHUSIM
21 XUMHYECKUX PEAKIINH, €CIIN OIUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
29 OO01mas XxapaKTepUCTHUKA DIIEMEHTOB bubnunoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6mmoreka [JOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoi, CTpoeHuUE, bubnmnoreka [JOK
(bu3UYeCcKre U XUMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuapl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue U XMMHUYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKluu, JeKaIlIue B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpeibl COeAMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a bu6mmoteka [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mmas xapakTepUCTHUKA DIIEMEHTOB bubnmoreka [JOK
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VA-rpynnel. A30T, pacipocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHMHYECKHE CBOMCTBA, ITOJIyUYEHHUE U
i https://m.edso00.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padbora Ne 3 o reme
30 «[lonydeHne aMmmMuaKa, U3y4eHue ero bubmmorexa [JOK
. ye » 13YH https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTA, €€ PU3NICCKUE U bubnunoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B Ka4Y€CTBE MUHEPAIIbHBIX

32 oOpenuii. XuMu4eckoe bubnmorexa [IOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®octop. Oxeun dochopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blf?,n(qe)cxne " bubmmorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, ONy4YeHUE
Hcnonb3oBanue GocaToB B

34 Ka4yecTBE MUHEPAJIbHBIX Y00pEHUI. bubnuoreka [IOK
3arpsi3sHEeHUE IPUPOIHON Cpeb https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHue B

35 pu 1(3)112 (Fi)msnlzlecxll)/le Y XUMHUYECKHE bubmorexa HOK

PHPOZIE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupsl yriaepona, ux Gpusnveckue u bubnuoreka [IOK

XUMHUYECKHUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V)

37 VYrosbHast KUCIOTA U €€ CoNn bubmorexa TOK
https://m.edso00.ru/00ae006c
[TpakTrueckas padora Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadecTtBenHas peakiys Ha kKapOoOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa OK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
40 KpemHunii u ero coequHeHUs Bubmorexa OK
https://m.edso00.ru/00ae080a
[IpakTuueckas padorta Ne 5. Pernienue

41 AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TEME bubnnoreka [JOK
«BaxkHenme HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUS
KonTponbnas padorta Ne3 o reme

42 «Baxueimme HeMeTalIbl U UX bubmorexa [IOK

https://m.edso0o.ru/00ae0e18
COCIMHECHHU S
OO1mast XxapakTepUCTUKA XUMHUECKUX
AJIEMEHTOB — METAaJUIOB.

43 MeTtanauueckas CBSI3b U bu6mmoteka [IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edso00.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METaJIJIOB
XUMUYECKHE CBONCTBA METAJJIOB.

. bu6mmoreka [IOK

44 DNEeKTPOXUMHUICCKUN P

HanpsH>KEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. Berauciienus mo

45 aBHEHUSIM XUMHYECKUX PEaKIIAi bubmorexa [TOK
yp peaKiy, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKUT
puMecH
46 ITonsiTHE O KOPPO3UH METAIIJIOB bubmorexa [JOK
PP https://m.edso0.ru/00ae1278
bu6mmorexa [{OK
47
Ienounpie MeTan bl https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeENbHBIE METAILTIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxkuelimnme coequHeHU KaabIIUA bubmmorexa [JOK
a H https://m.edsoo.ru/00ael15e8
51 O0001IeHEe U cHCTEMATH3AINS
3HAaHUHU
59 JKEcTKOCTh BOJBI M CITOCOOEI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
ITpakTuyeckas padora Ne 6 mo Teme
53 "KEcTKOCTL BOMBI U METOMEI €€ bubmorexa LIOK
| A A https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6nmoreka [JOK
54 A I
TEOMHIHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOWCTBA OKCUIA U bubnuoreka [IOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edso0.ru/00ae1d86



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

OKCI/I,I[BI, THAPOKCUIBI U COJIM KEJIE3a

bu6nmmoreka [IOK

57
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O0600111eHre 1 CUCTeMaTHU3aIIHS
3HaHUHN
[IpakTuyeckas padora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME bubnuorexa LIOK
59 .
«BaxHeinme MeTajlibl U UX https://m.edso0o.ru/00ae3de8
COETUHEHUS»
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIU, €CIIU OAUH U3
60 peareHToB J1aH B U30BITKE UITU bubnunoreka [JOK
COJICPKUT MpuMecu. Beruncienus https://m.edso00.ru/00ae1750
MacCcOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O0600111eH1E U CUCTEMATH3alUs
3HAHUU
KonrtponsHas pabota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEJIMHEHU S
63 Bemectsa u maTepuaisl B bu6mmoteka [IOK
TOBCEIHEBHOM KN3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubnuoreka [IOK
OKpY>KaroIleu cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumum B perienun bubnuoreka [IOK
HKOJIOTHYECKUX MPoOIIeM https://m.eds00.ru/00ae4270
66 PesepBHbIit ypok. O60011eHNE U bubnuoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [JOK
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cucremMarusanua 3HAHWI

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

68 PezepHblii ypok. O6001meHE U

cucCTeEMaTH3alusg 3HaAaHUU

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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

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

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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