MWHHUCTEPCTBO NPOCBEIEHUS POCCUMCKON ®EIEPAIIAN
MunnctepcTBO 00pa30oBaHHA U MOJIOJAEKHOH MOJUTHKH
CeepanoBckoii o0actTi
KomuTtert no odOpazoBanuio, KyJibType, CIOPTY H [eJiaM MOJIOAEKH

aaMuHucTpannu KaMbinioBckoro ropoackoro okpyra
MAQY "llkouaa NeS8'" KT'O"

Paccmotpeno YTBEepXKacHa
Ha 3aceaHUu¥ [eIaroruyeckoro CoBera npukazom aupekropa Ne 157 -o\n
npotokod Ne 81 ot 26.08.2024 rona or 27.08.2024 rona
PABOYASA ITPOI'PAMMA
(ID 580951)

yueOHOro npeamera «Xumus. ba3oselii yposenn»

JU1s obyyaromuxca 8 — 9 KinaccoB

r.Kambimios 2024



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (heaepalibHOI paboueil mporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranuzanusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O NENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCA CPEICTBAMU Yy4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAET PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE IO
paznenaM M TeMaM MPOrpaMMbl O XUMHUH, OMNpPEIETseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
0ocoOEHHOCTEW O00ydYarouuxcs, ONpelnensieT BO3MOXKHOCTH — IpeaMera  JUis
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUsl, a Takke TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJICpIKAHUS.

3HaHME XHWMHUHU CIY)KHUT OCHOBOH s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUPYEMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
HSHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B TPO(HECCHOHATBLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOLIUXCS;

CIocoOCTBYEeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B HKOJIOTHUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU O0ECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX [OHSITUN
OPraHN4eCKON XHUMUH.

Crpyktypa coaepkaHHsl MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Tojaxoaa K €€ m3yueHuro. Colep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUMN
Pa3HOro YpOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBSI3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K IPYTOMY, BBITOJHSS QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHUH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOM COCTABJISAIOIICH HAYYHOM KapTUHBI MHpPa B JIOTUKE
€€ CUCTEMHOM NPHUPObI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HaHHIO U METOJIaM
NO3HAaHMS B Hayke. M3ydeHue XMMHHM MPOUCXOAUT C NMPUBICYCHUEM 3HAHHUI U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mup», «buomorus. 5-7
Kiacce» U «dusuka. 7 knacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWNA OCHOB
XUMHYECKOM HAayKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEeATEIIbHOCTU YEJI0OBEKa U KaK OJTHOT'0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbI. 3aJ1a4a
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMUUYECKUX 3HAHUA —
BOKHEHTNX (DAKTOB, TOHATHIA, 3aKOHOB M TEOPETHUECKHUX MOJIOKEHUH, TOCTYITHBIX
00001IIeHniT MUPOBO33PEHUECKOTO0 XapaKTepa, si3bIka HAayKd, B MPUOOMIEHUU K
Hay4YHbIM METOJaM IO3HAHUS MPU U3YUYCHUHU BEIIECTB U XMMUYECKUX pEaKIUi, B
(dbopMHUpPOBaHUY U PA3BUTHH IMO3HABATEIILHBIX YMEHUN U X IPUMEHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4e€OHO-UCCIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MPABUI
Oe3omacHOro oOpallleHus ¢ BEIeCTBAMH B TIOBCEIHEBHOM KHU3HHU.



[Ipy M3yyeHUM XMMHUHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKUe LIeU, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEIICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa CHUCTEMaTHYecKOe MpPUOOIIEeHHE
oOydJaromuxcsd K CaMOCTOSITENIbHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MTPUOOPETEHHUIO 00YyYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOW NEATETbHOCTH, MO3HAHHUA W CaMOIO3HAHUS, KIIIOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMIA), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JCATCILHOCTH;

— (dopmupoBanue o60miel (YHKIMOHATBLHOM UM  E€CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SBJICHHUS
OKPY’)KafoIlero MHUpa, WCIONb3Yysl 3HAHWS W OIBIT, MOJNyYECHHBIC MPH H3yYCHHH
XUMUH, TIPUMEHSATH UX TPU PEIICHAH TPOOJIeM B TIOBCETHEBHOM KU3HU U TPYAOBO M
JesITeNIbHOCTH;

— (QopmupoBaHue y O0O0ydYaroIIUXCS TyYMaHUCTUYECKUX OTHOILIECHMUH,
INOHUMAHUSl LEHHOCTM XMMMUYECKUX 3HAHUN i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIECO00Pa3HOro TOBEJACHUS B OBITY U TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpPAHEHUs CBOETO 3/10POBbs U OKPYXKAIOIIEH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHBAlUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

Oo111ee yncio 4acoB, OTBEIEHHBIX JUIsSl U3yUYEHUS XUMUHU HAa YPOBHE OCHOBHOI'O
obmero ob6paszoBaHus, coctaBiseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMUH. UHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClIoXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KonuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

OU3NYECKUE U XMMUYECKUE ABJICHUSI. XUMUYECKasi peakius U €€ MpU3HaKHU.
3aK0H COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJOBaHUEM, U3YyUYEHUE U OINHUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKUX BEIIECTB, HaOI0/IeHHe
¢usnuecknx (TUIaBI€HME BOCKA, TasHUE JIbJla, pAacTHpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHHUS XUMUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBanuM, B3auMoAeHCTBHUE kere3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLISAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPEHHON
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3neMeHT U mpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0Opatopuu H  NOpOMbIIUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupoje. O30H — auioTponHasi MoaAru(pUKaIus KUCIopoa.



TermoBoit >P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bogopoaa B Ipupoze,
bu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOKI ToTydeHus. KUCIIOThI
U COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

®usnueckue CcBoOWCTBa BOAbl. Bojga kak pactBoputenb. PacTBOpbLI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUS.
Ponp pacTBOpOB B IpupoJie M B )KU3HU 4YenoBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupasl. Knaccudukarms
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHMM: WIENOYHM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknatypa coseil. @uszndecknue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEEJICHUE COAEPIKAHUS KUCIOPOa B BO3IYXE, MOJIyUECHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHCIOpOJa, HaOII0JCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTIICAHHE
UX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, pACIO3HABAaHHE M M3YYEHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoencTBie Bojgopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3I[0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETaJIlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTAaHNYECKUX BEIIECTB PA3TUYHBIX KIACCOB, HAOIIOACHUE H3MEHEHHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEI0YEH, U3yUEHUE B3aUMOICHCTBUS
okcuga meau (II) ¢ pactBOpoM cepHOM KUCIOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluY, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO



MeTaJllIa APYTUM W3 PACTBOPA COJU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHenIne Kiaccsl HEOPraHMYECKUX COCIUHEHUI.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHuCIHUTENBHO-BOCCTAHOBUTEIbHBIE PeAKIIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX 3yeMeHTOB. l[lonstue o
IPYINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Kopotkonepuoanas v qiuuHHonepuoaHast hopmsl [lepuogudeckoii
cuctembl xumudeckux snemeHtoB [[. WM. Menneneesa. Ilepuonbl W rpynimsbl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/IA U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenaeneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPYIIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4éHbli U
rpaXkJIaHUH.

Xumuueckast cBsi3b. KoBajeHTHas (MoJjsipHass M HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEHIECTB METAUIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHNUS).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€H MpPU U3YYEHUH XUMUM B 8 Kilacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX E€CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O UKJIA.

OO0mme ecTecCTBEHHO--HAyYHbIC TIOHATHSI: HAYYHBIN (akKT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJlW3, CHUHTE3, KiIaccuukamusi, TMEePUOJUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuKa: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsij, BELIECTBO, TEIO, OOBEM,



arperaTHOe€ COCTOSIHME BEIECTBA, Tra3, (U3MYECKHE BEIUYUHBI, E€IUHULIBI
U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE37bl, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYecKAsl peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMUYECKHUX AJIEMEHTOB MIEPBLIX TPEX MEPUOJIOB, KaUsl, KaJIbIIHU U UX COCTUHCHU N
B COOTBETCTBMM C TIOJIO)KEHHEM »dJeMeHTOoB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX ATOMOB.

CtpoeHue BeleCTBa: BHJIbI XUMUYECKOM CBSI3H. THUIBI KPUCTANIMYECKHUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEUIECTB. XHUMHUYECKHE
CBOMCTBA BEIECTB, OTHOCSIIMXCA K pa3JIMYHBIM KJaccaM HEOPraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMUYecKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (110 YUCTY
M COCTaBy YYACTBYIOUIMX B pPEAKIUU BEIIECTB, MO TEIIOBOMY 3(P¢eKTy, Mo
U3MEHEHHIO CTEIICHEW OKUCICHHS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKIMHU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[TonsiTne 0 ckopocTH XuUMHUYecKo peaknuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [[oHATHEe O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusax. [lonarue o karanusze. [loHsATHE 0O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHUYECKOM pEaKIMu U TIOJOKEHHE XHMHUUYECKOTrO

paBHOBECHSL.
OKHUCIHUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OayaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBneHue ypaBHEHUU

OKHCJIUTENBHO--BOCCTAHOBUTEIBHBIX PEAKUMA C HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCOMUALINH. DIEKTPOIUTHI U HETEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AucCCOLMAIMM BEUIECTB C PAa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakuiuu nonHoro oOMeHa. Y clioBUsI MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HMOHHBbIE YypaBHEHHs peakuuil. CBoWcTBa KHCIIOT,
OCHOBAaHUU U COJIEH B CBETE MPEACTABICHUM 00 3JIEKTPOIUTUUYECKOUN TUCCOLUALINY.
KauectBenHble peakunu Ha HOHBL. [IoHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKCcnepumenm:



O3HAKOMJICHME C MOJICIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/NIOB M HEMeTa/uioB (TpaduTa W anMmasa), CI0XHBIX BEIIECTB
(x;mopua HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIIUU OT
BO3JICUCTBUS  pa3IMYHBIX  (HAaKTOPOB, HCCIEIOBAHUE  DIIEKTPONPOBOIHOCTHU
pPacTBOPOB BEIIECTB, IPOLIECCA AUCCOLUALIUM KUCTIOT, IIEJI0Uel U coliel (BO3MOKHO
WCIIOJIb30BaHUE BHUJICO MaTEpPHUAIOB), MPOBEICHUE OIbBITOB, HWLIIOCTPUPYIOIMIHNX
NpPU3HAKK TMPOTEKAaHUS peakluil HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BbIZICJICHUE Ta3a, OOpa30BaHUE BOJIbl), OIBITOB, WUIIOCTPUPYIOMIHUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX peakiui (TOpeHue, peakinu pas3JioKeHHUS,
COCIMHEHUs), pacrlo3HAaBaHWE  HEOPraHMYECKUX  BEIIECTB C  MOMOIIbIO
KAUYE€CTBEHHBIX PEaKIIMi Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtasuibl 4 UX COeAMHEHUS

OO6mass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapaKkTepHble CTeneHu okucieHus. CTpoeHne U (U3NYECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — raJJOoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJulaMH, HeMeTaJllaMu, uienodamu). XiopoBojopoa. ConsiHas KHCIIOTa,
XUMHUYECKHE CBOWMCTBA, TOJy4YeHHE, TMpuMeHeHue. [JlelictBue xjopa U
XJIOPOBOJIOPO/a HA OPraHU3M 4YeJIOBeKa. BaxkHeue XJIopuibl U UX HaX0KICHUE B
IpUPOJE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. OCoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJTOTPOITHBIE MOAU(PUKALIUYA KACIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHUe, (puzndyeckue u
XUMUYEeCKHe cBoMcTBa. OKCHABI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kucnota, Gpu3nueckue U XMMHYECKUe CBOMCTBA (00IIMe KaK MPEeACTaBUTEINS
KJlacca KHUCJIOT M crenuduueckue). XUMUYECKUE PEAKIUH, JIekKAIIHe B OCHOBE
IIPOMBIIIJICHHOTO CIoco0a IMOJIyYeHHUs] CepHOW KHCIOTHI. [IpuMeHeHue cepHoit
kucnoTbl. ConM CepHOM KHCIOThI, KadeCTBEHHas peaklus Ha Cyiab(haT-hoH.
Haxoxnaenue cepsl m €€ COCOAMHEHUN B MNPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’)Karoumel cpeapl COCIUHEHUSIMU Cepbl (KUCIOTHBIE TOXKIHU, 3arps3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPe0TBPAICHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPAHEHHE B MPHUPOJE,
dusznueckre u XMMUYECKHE CBOMCTBAa. KpyroBopoT a3oTa B mpupoje. AMMHUAK, €ro
duznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUEe U mpuMenenne. Com aMMOHHSI,
X GU3HUECKUe U XUMHUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIIOTa, €€ ToiydeHue, GU3MUeCKHe W XUMHUUYECKHE
cBolcTBa (0OIIME KaK MPEICTaBUTENS Kiacca KHUCIOT U cheuuuyeckue).
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHMS B KAUY€CTBE MUHEPAJIBHBIX YI00pECHUM.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKJIM, 3arpsi3HEHHE BO3/1yXa, MOYBHI U BOJOEMOB). Docdop, alTOTPOIHBIE
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Moaudukauuu gpocdopa, uznyeckue U xumuueckue corctea. Oxcup dochopa
(V) u dochopnas kucnora, puznyeckue U XUMUUYECKHE CBOMNCTBA, MOJTYUYEHHUE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX yI0OPEHU.

O6mas xapakrepuctuka sneMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIICHUS. Y TIIepOI, AJFIOTPONHbIE MOAU(DUKAIUHY,
pacnpocTpaHeHue B IpUpoje, PU3NYECKUEe U XUMUYECKUE CBOMCTBA. AJCOpOLus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uxX (Qu3nyeckue Hu
XUMHYECKUE CBOMCTBA, JEHCTBUE HA JKMBbIE OpPraHU3Mbl, TMOJy4Ye€HUE U
npUMEHEeHHe. DKOJIOTMYecKre MpoOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (IV),
rurnore3a Ta00anbHOTO MOTEIUIeHHUs KiIuMaTra, MapHUKOBBIM 3¢ekT. YronbHas
KAciaoTa U e€ coiu, uX (U3MYECKUEe M XUMHUYECKHUE CBOMCTBA, MOJYYEHUE H
npuMmeHenne. KadecTBeHHast peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIBCKOM XO3SIICTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEUIECTBAX KaK O COCAMHEHHSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIUIEPHH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YIJIEBOJOPOAOB (Yyroib, NPHUPOAHBIA Ta3, HedTb),
OPOAYKThl UX TepepadoTku (OEH3MH), UX pPOdb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, Oeskax, yrieBojgax — U ux
poii B KHM3HHM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOICTBa, MOJy4eHHUE W
npuMmeHenune. CoeluHeHus KpeMHus B ripupoe. OO1ue npeacTaBieHust 00 OKCUe
kpemuus (IV) u xpemuueBoit kucnore. CHIMKaAThI, UX UCIIOIb30BaHUE B OBITY, B
IPOMBILIJIEHHOCTU. BakHelllne CTpOUTENbHbIE MaTepHUalibl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[IpobGiembl  0€30MacHOrO  HCMOJIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHre 00pa3lloB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IPOBEJCHUE KaUeCTBEHHBIX pEaKIUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE MMPU3HAKOB
UX MPOTEKAaHHS, OMBITHL, OTpaxkarolmue (pu3nMUeckue U XUMHUYECKHE CBOICTBa
TAJIOTEHOB M HMX COEJUHEHUH (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMAaTEpPUAIIOB),
03HAaKOMJIEHHE ¢ 00pa3laMu XJIOpHUI0B (TAIOTEHUI0B), 03HAKOMJIEHHE C 00pa3LaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXKHO MHCIOJIb30BAHUE BUIECOMATEPHUAIIOB),
HaOII0IeHNe Tpoliecca OOYIIIMBaHUS caxapa Moj AeUCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOTHI, M3YYCHHE XUMUYECKIX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,
IIPOBEJICHHE KaUYECTBEHHOM pEaKIMK Ha CyJb(aT-uOH U HAOJIOCHUE ITPU3HaKa €€
MPOTEKaHMs, O3HAKOMJICHHE C (M3MYECKUMHU CBOWCTBaMH a30Ta, gocdopa u ux
coeIMHEHU (BO3MOKHO UCIIOJIb30BaHUE BHIEOMATEPHUATIOB), 00pa3iaMy a30THBIX
n pochopHBIX yIOOpEeHUH, MONyYeHUe, COOMpaHue, paclio3HaBaHWE W M3YYCHHUE
CBOMCTB aMMHakKa, MPOBEJACHUE KAYECTBEHHBIX pEaKIUMi Ha HOH aMMOHHUA U
dochaT-uOH M H3ydEHUE MPU3HAKOB MX MPOTEKAHHUS, B3aMMOJEHUCTBUE
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KOHIICHTPUPOBAHHOM a30THOW KHCJIOTHI C MeIbI0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUATIOB), H3YyUYCHUE MOJEJEH KPUCTALIMUYECKUX PEmETOK anMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOlMH PacTBOPEHHBIX
BEIIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHUBOrasa, IOJy4YEHHUE,
cobupaHue, pacrio3HaBaHUE U M3YYECHHE CBOMCTB YIVIEKHCIIOrO rasa, MpPOBEJCHUE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHONW MPOMBIILICHHOCTH,
pEllIeHNE SKCIEPUMEHTANbHBIX 3aJau 1Mo Teme «BaxkHeillune HemeTamabl U HUX
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nonoxeHus B llepuogmueckon cucreme xumuyeckux osiemeHroB I, .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaiioB. Mertajuinueckasi CBsA3b U
METAUIMYECKasi ~ KPUCTAIMYECKAsT  peIIETKAa.  DJIEKTPOXUMUYECKUM  pAan
HaIpsDKEHUH MeTauioB. dU3nyeckrue U XMMUYECKUe CBOWCTBa MeTamioB. Oo1ue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METAJIOB, OCHOBHBIC
crocoOBbI 3aITUTHI X OT Koppo3uu. CruiaBsl (CTalb, YyTyH, TIOPATFOMUHNAMN, OpOH3a)
U UX MPUMEHEHUE B OBITY M IPOMBIIIIJIEHHOCTH.

[Ileounble MeTasuibl: MoJjiokeHue B Ileproamdeckoil cucTeMe XMMUYECKUX
anemeHToB J[. M. MenpeneeBa, CTpo€HHE WX aTOMOB, HAaXOXKIEHUE B MPUPOJIEC.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUabl U
TUAPOKCHABI HaTpuss MW Kanus. [IpuMeHeHue IIEeJIOYHBIX METAUIOB U MX
COeIMHEHUM.

[[lemouHO3eMENBbHBIE METAJIbl MAarHMi W KaJdbLIMW: TMIOJIOKECHUE B
[Tepunoanueckoil cucreme xumuueckux 3semenToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUe B npupojae. u3nueckrue U XMMUYECKUE CBOMCTBA MarHusl U
KaJibIus. Baxknemme coeAMHeHUs KaIbIus (OKCUI, TUIPOKCHU, coin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHMUS.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckon cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA aIfOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
AJIFOMUHUS.

Keneso: monoxenue B [lepuogudeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB /l.
. MenneneeBa, CTpoeHHE aToma, HAaxXOXJIeHWE B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIbI U conu xenesa (II) u sxxenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIYYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0Opa3llaMd METAJIOB W CIUIAaBOB, HX (DU3NUYECKUMU
CBOWMCTBaMH, H3yUYCHHE  PE3yJIbTaTOB  KOPPO3WU  METaioB  (BO3MOXKHO
WCTIOJIb30BaHUE BUJICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
Kalbllisd M HATpUs C BOJOW (BO3MOXKHO MCIIOJIB30BAHHE BHJICOMATEPUAIIOR),
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HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXHO  WCIIOJIb30BaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  TMPOTEKAHMSI
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MAarHUs, KaJIbIIHsI, A TFOMUAHUS, ITUHKA, skerne3a (11)
n xenesa (III), menu (II), HaOmromeHwe W omucaHuE MPOIIECCOB OKPAITUBAHUS
IUIAMEHU WOHAMHM HATpHs, Kamus MW Kaiublusd (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHUAIIOB), UCCIIEAOBaHUE aM(DOTEPHBIX CBOWCTB THIPOKCHIA ATFOMUHHMS U
THIPOKCHA IIMHKA, PEIICHUE AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BakHelmme
METaJUTbl K KX COCTUHCHUSY.

XuMHS U OKpYKaLIas cpeaa

BemectBa m matepuanbl B TIOBCEIHEBHOW JKWU3HM 4YelloBeKa. be3omacHoe
MCIIOJIb30BaHNE BEIECTB M XMMHYCCKUX peakiuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0)KOTaX M OTPABICHUSIX.

XVMMHYECKOE 3arps3HCHHE OKPY)KAIOIICH cpeabl (MpeaciibHas JTOMyCTUMAast
KOHIIEHTpauus BeuiecTs, nainee — [1JIK). Posb XxuMuu B pelieHun 3KOJIOTHYECKUX
npoosieM.

Xumuueckuit IKcnepumenm:

U3y4YCHHE O0pa3IloB MaTepHaIOB (CTEKJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepHaIbl).

Mesrcnpeomemmnbwie cea3u

Peanuzanus MeXnpeIMETHBIX CBs3eld NpU M3y4YeHUHU XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
NOHSITHM, TaK ¥ TIOHSITHUM, SIBISIONINXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO0mume ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHaldu3, CHHTE3, KIacCUPUKaAIUs, MEePUOJUYHOCTb, HaOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
a3 peKT, TeXHOIOT U, MaTePUAIIBI.

®duszrka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUUYECKHMA 3aps, IPOBOHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBa, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.

buonorusi: dortocunres, npixanuwe, Omocdepa, PKOCUCTEMA, MHHEPATHHBIC
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPaIb, TOPHBIE TTOPOIBI, TTOJIC3HBIC
MCKOIIaeMbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NESATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIHOCOOCTBYIOT IpoleccaM
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIMA U
paclIMpeHUE ONbITa AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJIeJWI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYCCKOW HAYKH B IKU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUWIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W JIPYrUX  BUIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBOE MOBEJCHUE M IOCTYNKA CBOMX TOBAPUILEH C IMO3UIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM NTOCTYIIKOB;

3) HEHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUSI MIPUPOJIbI, B3aUMOCBA3AX YEIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOATEIBHON paboThl C yYEeOHBIMH TEKCTaMH, CIIPABOYHOU
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,
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UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0ooOpa3oBaHUIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
NESATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUNA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUil U Tpy/la pa3IudHOro pojia,
YBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEIILHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHHMs]  TPEJAMETHBIX  3HAaHUW 1O  XWMHH, OCO3HAHHBIA  BBIOOD
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENIHOM MpoheCCUOHAIIBHOM JEATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM CpeJie;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K IPUPO/IE KaK UICTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIIEeCTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
O6e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJIEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBIIIECHUS
YPOBHS  DKOJIOTHYECKON  KyJIbTYpbl, OCO3HAHMs TJI00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMbBIC JIA
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC OHATHS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI M3 ITUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O ICJIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE 1eCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPBhIE OOecmeunBarOT (GopMuUpoBaHHE
FOTOBHOCTH K CaMOCTOSTEIIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO Yy4yeOHOM
NeSATEebHOCTH.
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Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YYeOHbIE 1eHCTBHS

Bba3oBble 1oruyeckue aeiicTBu:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: PAaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTATH UX XapaKTEepHBIE
MPU3HAKU, yCTaHABIMBATh B3aMMOCBSA3b C JPYTMMHU MOHSITUSAMH), HCIOJIb30BaTh
MOHATHUS JUIs1 OOBACHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyxAcHus (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOJBI U 3aKIIFOUCHHUS;

yMEHUE TPUMEHSITh B TIpolleCCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIE W
MeTarpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh NIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTA), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3aj1au, ¢ y4éTOM
ATUX MOJIEIBHBIX TPEACTaBICHUM BBISBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKK U3YYaeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKITUH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CJIEJACTBCHHBIC CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble ucciienoBarejabCcKue 1eHCTBYUS:

YMEHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3BI IO MTPOBEPKE
IPaBUJIILHOCTHU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHNE OMbITa MO IUJIAHUPOBAHHUIO, OPraHW3allMd W TMPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEeHHE HaOIogaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTar, (OpMYIUpPOBATH 00OOIIECHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIAEAOBAHUSA, COCTABIATh OTYET
0 MpoieaHHoM pabdore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpAaTypa XUMHUYECKOTO COAEpP)KAHMS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OLIEHUBATh HPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE MPUMEHATh Pa3IMYHbIE METOJbI M 3alpochl MPU MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBHITIOJHECHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIEAEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
0o0JacTH  HMCTIOJB30BaHMUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOIB30BaHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIbHO BBIOUPATh ONTUMAIIbHYIO (OpMY MpeAcTaBiIeHUsI UHPOpMALIU U
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WJUTIOCTPUPOBATh PEIIAEMbIE 33/]a4d  HECJOKHBIMUA CXEMaMH, JuarpaMMaMu,
OpyruMH popMaMu rpauKi U UX KOMOMHAIUSAMU;

yMEHHE WCMOJIb30BaTh M aHAJU3UpOBaTh B TMpolecce ydyeOHOH U
HCCIIeIOBATELCKON IEeSATEIbHOCTH MH(OPMAIUIO O BIUSHUHM TPOMBIIIJICHHOCTH,
CEIIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHON
CpEaBbl.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YYeOHbIe eiCTBHS:

yYMEHHUS 3a/1aBaTh BOMPOCHI (B XOJIe Auajiora u (Win) JUCKYCCHUHU) TIO CYIIECTBY
oOcyxmaaeMoil TeMbl, (OPMYJIHPOBATH CBOU MPEJIOKECHHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHON 3a/1a4u;

YMEHHSI  TNPEACTABIATh  IMOJIYYEHHBIE  pE3yJbTaThl  [O3HABATEIbLHOU
NEATEIBHOCTA B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeNlaThb MNPEe3CHTALUI0
PEe3YIbTATOB BBHITIOJIHEHUS XMMHYECKOT0 JKCTepruMeHTa (J1abopaTOpHOrO ONBITA,
1abopaToOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MIPOEKTA);

yMEHUSA Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEJIILHOM M HCCJIEAOBATENbCKOW  JEATEIIBHOCTA  NPU  PELICHUU
BO3HHMKAIOIIMX TPOOJEM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuii (00CyXJaeHUsI, 0OOMEH MHEHUSMH, «MO3TOBBIE HITYPMbID», KOOPJAWHAIIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUEe KpPUTEPHUEB [0 OIEHKE KayecTBa
BBITMIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

YMEHUE CAMOCTOSITENIBHO OIPEACNATh LEIU AEATEIbHOCTH, IUIAHHPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATEeIIbHOCTD, BBIOMpaTh Hanbosee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
NO3HABATENbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBISATh WIH KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JEMCTBUM NPU BBINIOJHCHUM 3aJJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUN 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IOJYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
HCIOJIB30BATh U AaHAIU3UPOBATh KOHTEKCTHI, ITPE/JIaracMble€ B YCIOBUU 3a1aHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pE3yNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CollepKaHMsl, YCTAaHOBJICHHOIO JaHHOW (¢enepasbHON pabdodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAaIOIMMUCA HAy4YHBIC 3HAHUSA, YMEHHUS M CIOCOOBI
JNEeUCTBUM, crernuduYeckue Uil MPEeAMETHOM 007acTu  «XHUMHUS», BUJBI
NEATENBHOCTA 10  TMOJYYEHHIO HOBOTO  3HAHWS, €ro  HWHTEPIPETAlUH,
mpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAIUSX.

K koHily o0yudenus B 8 ki1acce npeMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHMI: aTOM, MOJIEKYJA,

XUMHYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(omHOpPOHASE U HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
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MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10J1s1 XMMHUYECKOTO JIEMEHTa B COEIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTETIEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUSA, PEAKIMU PA3JIOKECHUSA, PEAKIUH 3aMEIIEHUs, pPeaKiuu
0o0OMEHa, HK30- U SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (EKT peakuuu,
SIPO aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, paJalnyC aToMa,
XUMHUYECKAs CBSI3b, MOJSAPHAS U HEMOJSPHAS KOBAJEHTHAsl CBA3b, HOHHAA
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas JOJs BEUIECTBA
(MpoIeHTHAsT KOHIIEHTPAIIKsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHSITHU U
MPUMEHSTH T MOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMYyT
BEILIECTB U YPABHEHUIN XUMHUUECKUX PEAKIINI;

OTIPENICNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJIEHMsI  DJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUU TI0
dbopmynaM, BHA XUMHYECKOW CBs3M (KOBAJICHTHasT U WOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

packpeiBath cmbica [lepuonuueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HUX MojokeHus B [lepmoamueckoil cucreme,
3aKOHOB COXPAaHEHUsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTaIpO;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuonnueckoii
CUCTEMBbl XUMHUYECKUX DJIIEMEHTOB: pa3iuyaTh [OHATHUS «TJaBHAs
noarpynna (A-rpymma)» u «rmobdounas noarpymnmna (b-rpymma)y, Manbie u
OOJbIIMEe TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiemenrtoB [l W.
MeHnneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB | 3apsl spa, 00IIee YUCIIO0 AIEKTPOHOB U
pacrpeereHue Ux Mo JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBaTH) OOLIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXkKAasi OMUCAHUE NTPUMEPAMU MOJEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHUYECKUX MPEBpALICHUN B
Pa3JIUYHBIX YCIOBUSX;
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BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MAacCCOBYIO [IOJII0 XHMHYECKOTO »3JieMeHTa 1o ¢Gopmylsie COECAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pAaCTBOPE, MPOBOUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU pEaKIUH;

MPUMEHSATH OCHOBHBIE OINEPaIlU MBICTUTEILHON AESTEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOO0OIIeHHEe, CHCTeMaTU3aIUIo, KilacCU(UKaIUIO,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBSI3€H — ISl M3yUEHHs] CBOMCTB
BEIIECTB W XUMHYECKUX PpEAKIUH, ECTECTBEHHO-HAy4YHbIC METO/bI
NMO3HAaHUS — HaAOJIOJIEHUE, WU3MEPEHUE, MOJICTIUPOBAHUE, DKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM IOJIb30BaAHUS XUMUYECKON MOCYI0M U 1Ta00paTOPHBIM
o0opy/loBaHMEM, a TakK)Ke TMpaBWwiIaM OOpallleHusl C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIIMSIMA TIO BBITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OTBITOB I10 MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoJlOpoJia M KHCJIOPOJa), TMPUTOTOBJIICHUIO PACTBOPOB C OIpeAeIEHHON
MacCOBOM JI0JIE PacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U MPOBOJAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 0 PACIlO3HaBAHUIO PACTBOPOB IIeJIOUed U
KHUCJIOT C MOMOIIBI0 MHIAUKATOPOB (JIakMYycC, (heHoIDTaIenH, METHIIOPaHK

U JIpyTue).

K xoniy o6yuenus B 9 kiacce mpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi peaKilysi, XUMUYECKasi CBs3b, TEIUIOBON A(dekT
peakuud, MOJb, MOJSPHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJEKTPOJIUTBI, JJIEKTPOJUTUYECKAs IOUCCOLMALMS, pPEaKUUd HOHHOTO
oOMeHa, KaTaim3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIE H
HEeOoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCJIMTEND, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHS,
aM(OTEPHOCTH, XUMHAYECKas CBSI3b (KOoBaJIE€HTHA, MOHHAs,
MeTaJuIM4ecKas ), KpUCcTauinuecKas pel€Tka, Koppo3us METaioB, CIUIaBbI,
CKOPOCTh XMMHUYECKON PEaKUNH, NPEAECIbHO AOIYCTUMAasi KOHUCHTPALUS
ITJIK BemiecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMMHUYECKUX TMOHITUH U
OPUMEHATH 3TU HOHITHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BATh XUMUYECKYID CHUMBOJUKY JUISl COCTaBJICHUS (POopMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX JJIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeIeIEHHOMY KJIAcCy COEIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
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CBs3UM (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKasi)) B HEOPTaHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUM, TUI KPUCTALTMYECKOU
PELIETKM KOHKPETHOI'O BELIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OINHCHIBATH W XapaKTEPU30BATH
Tabnnunyo ¢opmy llepronnueckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB:
pa3nuuarh TMOHATHUS «TJIaBHas mnoarpymnmna (A-rpynmna)»y U «mnobodyHas
noarpynna (b-rpynma)», Maible W OONbIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YeHUS1, KOTOPBIE UMEIOTCS B IEPUOUYECKON TabIIUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB U
3apan  sApa, oOlIee 4YHUCIO AJIEKTPOHOB M paclpelesieHue HX I0
AJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B M3MCHEHUU
CBOIWCTB 3JIEMEHTOB M HUX COCJAMHEHMI B Mpejenax MajiblX NEPUOIO0B U
IJIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(PUIIUPOBATh XMMHUYECKHE AJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUYECKHEe peakiuu (M0 YUCIAy M COCTaBY Yy4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCIICHHS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOLIME U CcHenUupUYECKUEe XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, MOATBEPKIasd OINHCAHUE
IpUMEpaMU MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIU;

COCTaBJSITb YPAaBHEHUS JJEKTPOJMTUYECKOW JHUCCOLMAIUMU  KHUCIOT,
1IEJIOYEH U COJIEH, TIOJTHBIE U COKPAIIEHHBIC YPABHEHHUS PEAKIIMA NOHHOTO
oOMeHa, ypaBHEHHUS peakluid, MOATBEPKIAIONMX CYIIECTBOBAHUE
TE€HETUYECKOW CBSI3U MEXY BEIIECTBAMH PAa3IMYHbBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMA
TIOCPEJICTBOM COCTaBIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIni;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHU,
BO3MOKHOCTH TMPOTEKAHHUSI XMMHYECKHUX NPEBpAIllCeHUNd B Pa3IUUHBIX
yCIIOBUSX;

BBIYUCIIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO JJIEeMEHTa 1o (OpMyle COEIUHCHUS,
MaCCOBYIO JOJIIO BELIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOU pEaKInH;

coOITI01aTh TIPAaBHIIA TTOJIH30BAHUS XMMUYECKOM TIOCYI0N U 1ab0paTopHBIM
o0opynoBaHMEM, a TaKXKe MpaBwiIa OOpalieHuss C BEIIeCTBAMHU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB [0 MOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa u yriaekuciioro rasa);
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MIPOBOJUTH PEAKITUH, TOATBEPKIAONINE KaUeCTBEHHBIN COCTAB PA3TMIHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, WOIHI-,
kapOoHat-, ¢ocdar-, cuiaMkar-, cyiabhar-, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHHUSI M HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECCKUX BEIIECTB;

IPUMEHSTH OCHOBHBIC OIEpaIlii MBICTUTEIILHON JAEATEIHHOCTH — aHAIIA3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTeMAaTH3alIUI0, BBISIBICHUE IPUYUHHO-
CIICICTBCHHBIX CBSI3€H — JIJIT U3YYCHHSI CBOWCTB BEIICCTB M XMMHYCCKUX
peaKkinii, E€CTECTBCHHO-HAy4YHbIC METOJBl TIO3HAHHWS — HAOJIOeHNE,

U3MEpEeHne, MOJICIMPOBAHKE, SKCIIEPUMEHT (PeasIbHbIN U MBICTICHHBINH ).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KonunyecTBo yacoB JJIeKTPOHHbIE
Ne HauMeHoBanue
n/ a3/71eJ10B M TeM B K I (undposrie)
. ﬁ OI; - cer OHTpﬁo.]IbH palc;nqecx 06pazoBaTeabHbIe
porp 0 bIe padoThI He padoThl pecypeb
Pasznea 1. IlepBoHavaibHble XMMUYECKUE TOHATHS
Xumusg —
e buGmorera LIOK
1.1 N 5 2 https://m.edsoo.ru/7f41
Y MIPAKTUYECKOU
837¢c
ESITENILHOCTH E—
YyeJloBeKa
BemecTBa u bu6mmoreka [IOK
1.2 XHUMHYECKHE 15 1 https://m.edsoo.ru/7141
peakuu 837c
Uroro no pazgeny 20
Pa3znes 2. BaxkHelinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB
Eﬁiizxé bubmuoreka [JOK
2.1 PO 6 https:/m.edsoo.ru/7f41
IToustre 00
837¢c
OKCHIaX o2 1x
Bonopona.Ilonst bubnunoreka [JOK
2.2 He 0 KUCIIOTax u 8 1 https://m.edsoo.ru/7141
COJISIX 837¢c
Bopa. PactBopsl. bu6mmoreka [JOK
2.3 IToustre 00 5 1 1 https://m.edsoo.ru/7141
OCHOBAHUAX 837¢
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I?;:C?;{HC bubmuoreka [IOK
2.4 11 1 1 https://m.edsoo.ru/7f41
HeOpFaHI/I‘ICCKI/IX
g 837¢c
COCANMHCHUHN -
Hroro no pazgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucreMa XuMHYECKHUX 31eMeHTOB /1.
N. MenaeneeBa. CTpoeHue aToMoB. XUMH4YeCKasA CBA3b. OKNCIANTEIbHO-
BOCCTAHOBHMTEJIbHbIE peaKIIUN

[Tepuonnueckuii
3aKOH U
lc_lple(ii?\gnqecmﬂ bu6moreka [IOK
3.1 7 https://m.edsoo.ru/7f41
XUMHUYCCKUX 237c
anemenTtoB /1. W. —
Meunene-ena.
Crpoenue atoma
XumMudeckas
CBSI3b. bubnuotexa [JOK
3.2 OKucCIUTeITHHO- 8 1 https://m.edsoo.ru/7f41
BOCCTAaHOBHUTEIIb 837c
HBIE PEAKITUU
bu6mmoreka [IOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7t41
837¢c
bu6moreka [IOK
Pe3epBHOE BpeMmst 3 https://m.edsoo.ru/7f41
837¢c
OBUIEE
KOJIMYECTBO
YACOB I10 68 4 >
ITPOT'PAMME
9 KJIACC
KoauvecTBo yacoB JJIeKTPOHHbIE
Ne | HaummenoBaHue
n/ | pasiesioB M TeM Bcer | KoHTpoabH IIpakTHyeck (unpposeIe)
1 NporpaMmmasl 0 ble padoThI ue padoTsl o0pasosatebHbie
pecypchl
Pa3nea 1. BemecTBo 1 XMMHU4YeCKHeE PeaKIu
Hotopenne u bubmuoreka [JOK
11 Yrayouemne 5 1 https://m.edsoo.ru/7f41
3HaAHUH 1636

OCHOBHBIX
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pas3nenoB Kypca
8 kmacca

OcHoBHEIC
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuui

1.2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

a636

DNEKTPOTUTHYIEC
Kast
JTUCCOITHAITHS.
XuMHUYecKue
peakiuu B
pacTBopax

1.3

bubmmoreka [{OK
https://m.edsoo.ru/7{41

a636

Hroro no pazneny 17

Pazgea 2. HemeTa/sibl M X COeIMHEHUA

OoOmas
XapaKkTepUCTUKA
XUMHUYCCKUX
anmeMeHToB VIIA-

TPYIIIBL.
T"amoreHs!

2.1

bu6moreka [IOK
https://m.edsoo.ru/7f41

a636

Oo6r1mas
XapaKTEPUCTHKA
XUMHAYECKUX

2.2 aiieMeHTOB VIA- 6
rpynmnsl. Cepa u

€€ coeqMHEHNA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

a636

O01mas
XapaKTepUCTUKa
XUMHYECKUX

2.3 37eMeHTOB VA- 7
rpynmsl. A30T,
dhocdhop u ux
COEJIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7{41

a636

Oo01mas
XapaKTepPUCTHKA
XAMUAYECKUAX

24 3nemMeHToB [VA- 3

IPYIIIBIL.
Yraepoa u
KPEMHHH U UX
COCIMHECHUS

bubmuoreka [JOK
https://m.edsoo.ru/7{41

a636

Hroro no paszneny 25

Pa3zgen 3. Meraiibl 1 UX COeIUHEHU S
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OO01ue cBoicTBa bubnmorexa [TOK
3.1 4 https://m.edsoo.ru/7f41
METaJJIOB
a636
Baxwneiimme bu6mmorexa [IOK
3.2 METaJUIbl U UX 16 1 2 https://m.edsoo.ru/7f41
COeIUHEHUS a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aonias cpeaa
BemectBa u bubnuotexa [JOK
4.1 MaTtepuasbl B 3 https://m.edsoo.ru/7f41
JKU3HU YeJ0BeKa a636
Hroro no pazgeny 3
bu6moreka [IOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 7
[TPOTPAMME
INOYPOYHOE IINIAHUPOBAHHUE
8 KVIACC
No KoaunvecTBo yacos JJIeKTPOHHbIE
' KonTpoan undposbie
E/ Tema ypoka Bce Hble p HpaKquec 06pA30BATEIBHbIC
ro paGoTHI KHe padoThl pecypesI
Efﬁfﬁ;;iﬁiﬂﬂ' bu6mmoreka [JOK
1 1 https://m.edsoo.ru/ff0d
KU3HU YEJIOBEKa.
210c
Tena u BemniecTBa
[TonsiTre o MeTogax bubmotexa [IOK
2 1 https://m.edsoo.ru/ff0d
MO3HAHUS B XUMUU
227e
IIpakTrueckas
pabota Ne 1
«IIpaBuna paboTsl B bubnuorexa [IOK
3 nabopaTopuu U 1 https://m.edsoo.ru/ff0d
puEMBI 0OpaIeHUS 23dc
¢ 1ab0pPaTOPHBIM
000pyIOBaHUEMY
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YucTele BEIISCTBA U bubmuoreka [IOK
4 cmecu. CriocoObl https://m.edsoo.ru/ff0d
pa3AciieHusl CMecen 26ca
[IpakTnueckas
Ta Ne 2
E;fl(;HZJIJZHI/IG cMecei bubnorexa [TOK
5 (Ha mpHMepe https://m.edsoo.ru/ff0d
28¢8
OYHCTKH
ITOBAPEHHOM COJIM)»
bubmmoreka [{OK
6 ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/ff0d
2a6¢
XUMHUYEeCKHue
AJIEMEHTHI. 3HAKU bubnuorexa [JOK
7 (CUMBOJIBI) https://m.edsoo.ru/ff0d
XAMHYECKIX 2be8
2JIEMEHTOB
[IpocTsie n cnoXKHBIE bubmorexa [IOK
8 BelecTRa https://m.edsoo.ru/ff0d
2a6¢
AToMHO- bu6mmoreka [IOK
9 MOJIEKYJIIPHOE https://m.edsoo.ru/ff0d
YYCHHE 2d50
3aK0H MOCTOSHCTBA
COCTaBa BEIIECTB.
Xumudeckas bu6mmoreka [IOK
10 dhopmymna. https://m.edsoo.ru/ff0d
BanentHoCTB 2eae
aTOMOB XHUMHYCCKHX
3JICMEHTOB
OTtHOCUTENLHAA
aToMHas Macca. bubmuoreka [JOK
11 OTHOCUTENLHAA https://m.edsoo.ru/ff0d
MOJIEKYJIIpHas 323c
Macca
Maccosas o1z bubmuoreka [JOK
12 XHMIACCKOTO https://m.edsoo.ru/ff0d
JJICMEHTa B
350c
COCIMHEHHH
KoaunuectBo bu6mmoreka [JOK
13 BeliecTBa. MoJb. https://m.edsoo.ru/ff0d
Moumnsipaast Mmacca 5230
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dusznueckue n

XUMHYCCKHUE bubnuoreka [IOK
14 SIBJICHUS. https://m.edsoo.ru/ff0d
XumMuueckas 37fa
peakius
[Ipu3naku n
YCIIOBHS TPOTEKAHUS bubmorexa [IOK
15 UMIIECKIX https://m.edsoo.ru/ff0d
peakumi 3al6
3aKOH COXpaHEHUs
MAaccChI BEIECTB. bubmmorexa LOK
16 N MIECKIE https://m.edsoo.ru/ff0d
ypaBHEHUS 3b88
Brriuucnenus
EZE;‘;?B?EO Maccel Bu6miorexa IIOK
17 yPABHEHNAM https://m.edsoo.ru/ff0d
XAMHYECKIX 2708
peakuui
Knaccuduxarus
XZI;?I:;KHX bu6mmoreka [IOK
18 ?COG;[II/IHGHI/IH https://m.edsoo.ru/ff0d
pasoKeHus, 3834
3aMeInieHus, 0OMeHa)
M. B. JlomoHOCOB —
YUEHBIM- 5
noamoreka [IOK
19 g{;) P%K;EEESI;CT' https://m.edsoo.ru/ff0d
CUCTEMATHU3ALUA 40c4
3HAHUN
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
4290
KoHTponsHbie 1
KoHTpoIbHast CaMOCTOSATEIbHBIC PaOOTHI
pa6ota Nel o Teme no )%I/IMI/II/II 8 Kyacc: K
20 «BemectBa n 1 YACOHNKY
0O.C.I'abpuensna
XUMHUHCCKIC «Dusuka. 8 kmace» (k
peakiun» HOBBIM DITY)/

H.C.IlaBnoBa. — 3-e u3.,
niepepad. u gom. - M.:
N3narenscTBO
«DK3aMen», 2021
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Bo3nyx — cMech
ra3os. CocraBs

bubmuoreka [IOK
21 Bo3ztyxa. Kuciiopoz https://m.edsoo.ru/ff0d
— 3JIEMEHT U
443¢
MPOCTOE BEIIECTBO.
O30H
dusnyecKue nu
XHUMHYCCKUE
CBOMCTBA KUCJIOPO/Ia bubnuotexa [JOK
22 (peakuuu https://m.edsoo.ru/ff0d
OKHCJIICHMUS, 4614
ropenue). [lonsitue
00 okcHiax
CriocoObl nostyueHust
Kueiopola B Bu6miorexa [IOK
23 nabopatopuu n https://m.edsoo.ru/ff0d
MPOMBIIIJICHHOCTH.
497a
[IpumeHeHne
KHCJIOpPOJIa
TemoBoit adexr
XUMUYECKON
peaKkuuu, MOHSITHE O bu6mmoreka [IOK
24 TEPMOXUMHIECKOM https://m.edsoo.ru/ff0d
YpaBHEHUH, IK30- U 4790
SHI0TEPMHUECKUX
peaxkiusax
TommBo (He(Ts,
gg:g;;;i[:m' bu6mmoreka [JOK
25 BO3TyXa, CIIOCOGE! https://m.edsoo.ru/ff0d
’ 4cda
ero
[IpeI0TBpAaILleHUs
IIpakTrueckas
pabota Ne 3 o Teme
«Ilonyuenue u bubnuoreka [IOK
26 cobupaHue https://m.edsoo.ru/ff0d
KHUCJI0pO/Jia, 4ae2
W3Y4YEHHE ero
CBOMCTB»
Bonopon —
3JIEMEHT U IIPOCTOE bubnunoreka [JOK
27 BEIIECTBO. https://m.edsoo.ru/ff0d
Haxoxxnenue B 4dd0

IPUPO/IC
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dusznueckue n

XUMHYCCKHUE bubnuoreka [IOK
28 CBOMCTBA BOJOPO/a. https://m.edsoo.ru/ff0d
[Ipumenenue 4dd0
BOJIOPOJIA
ITonsarue o kucaoTax bubmorexa HOK
29 U CoIsiX https://m.edsoo.ru/ff0d
50d2
Crioco0bI moTy4eHust bubnuotexa [JOK
30 BOJIOpPOJIa B https://m.edsoo.ru/ff0d
nabopaTtopuun 4ddo
[IpakTrnueckas
pabota Ne 4 o Teme
Ionyuenue u bubmmoreka [{OK
31 https://m.edsoo.ru/ff0d
coOupanue
442
BOJIOPOJIa, U3yUEHUE
€ro CBOMCTB»
MoutsipHbIii 00BEM bubnuoreka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d
ABoraapo 542e
Brranciaenus
00BEMa, KOJIMYECTBA
BEIICCTBA rasa I1o bu6mmoreka [IOK
33 €ro U3BECTHOMY https://m.edsoo.ru/ff0d
KOJINYECTBY 55a0
BEIIEeCTBA WU
00bEMY
Brrunciaenus
00BEMOB Tra30B I10 Bubmiorexa LIOK
34 YPABHCHHIO PEaKIH https://m.edsoo.ru/ff0d
Ha OCHOBE 3aKOHa
. 5708
00BEMHEBIX
OTHOIIICHUH T'a30B
dusnyeckue u bubmuoreka [JOK
35 XUMHUYECKHE https://m.edsoo.ru/ff0d
CBOIICTBA BOJEI 587a
CocTaB OCHOBaHUH. bubmuoreka [JOK
36 [TonsTue 06 https://m.edsoo.ru/ff0d
HMHJIMKATOpax 59¢2
Bona kak
pPacTBOPUTEIIb. bubnuorexa [IOK
37 Haceirnennslie u https://m.edsoo.ru/ff0d
HEHACHIIIICHHBIS 5b40

pactBopbl. MaccoBas
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J0JIi BEUICCTBA B

pacTBope
[IpakTnueckas
pabota Ne 5 o Teme
«IIpurotoBnenue BuGmnotexa LIOK
3g | PactBopoBC https://m.edsoo.ru/ffod
omnpeneaEHHOM
o . Seba
MacCOBOM J0JIeH
PacTBOPEHHOTO
BEIIICCTBAY
bubmmoreka [{OK
https://m.edsoo.ru/ff0d
6342
KontponeHsie u
CaMOCTOATENbHBIE Pa0OTHI
Konrposbnas 10 XUMHH: 8 KJ1acc: K
39 pabota Ne2 o Teme 1 YIEOHUKY
«Kucnopon. O.C.I'abpuensina
Bomopoa. Boma» «Dwusuka. 8 xmace» (k
HOBBIM DITY)/
H.C.IlaBnosa. — 3-e u3n.,
mepepal. u gom. - M.:
N3natenscTBO
«3JKk3amen», 2021
OKcHBL: COCTaB, bu6mmoreka [IOK
40 KJaccudukanms, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 664e
[Tonyuenue u
XUMHUYECKHE
CBOMCTBA bu6mmoreka [JOK
41 KUCJIOTHBIX, https://m.edsoo.ru/ff0d
OCHOBHBIX U 664e
aMmdoTepHbIX
OKCHJIOB
OcHOBaHUsI: COCTaB, bubmuoreka [JOK
42 KJaccudukanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
[Tonyyenue u bubnuoreka LIOK
43 XUMHUYECKHE https://m.edsoo.ru/ff0d
CBOMCTBA OCHOBAHMH 67ca
Kucnorsr: cocras, bu6mmoreka [JOK
44 KIaccuguKanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa fee2
ITonyyenue u bubnuorexa [IOK
45 XUMHUYECKHE https://m.edsoo.ru/ff0d
CBOMCTBA KHCJIOT fee2
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Conu (cpenuue):

I;ggf:ég arypa, bubmuoreka [IOK
46 HOTVIOHIS https://m.edsoo.ru/00a
YR, 49474
XUMHYECKUE
CBOMCTBA
[IpakTnueckas
pabota Ne 6.
Pernerne bubmmoreka [{OK
47 z:;:zpnngTe:JzﬂbHHX https://m.edsoo.ru/00a
d9b7c
«OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX
COCIUHCHHID
I'eneTnueckas cBsI3b BuGmmotexa LIOK
48 geefizﬁjggiﬁf https://m.edsoo.ru/00a
P $ d9a50
COeTMHEHMI
O6o0mmenue u bubnuotexa [JOK
49 CHCTEeMaTH3aIIsI https://m.edsoo.ru/00a
3HAHUH d9cb2
bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9ela
KonTtponsHbie
KoHTpoIbHas CaMOCTOSITEIIHHBIC PAOOTHI
pa6oTa Ne3 1o Teme 10 XUMHH: 8 KIlacc: K
50 "OCHOBHBIE KJIACCHI 1 yueOHUKy
0O.C.I'abpuensgaa
HeoPraHHq?(iKHX «Dwm3uka. 8 xmace» (k
COCAMHCHNH HOBBIM DIIVY)/
H.C.IlaBnoBa. — 3-e u3s.,
mepepab. u gom. - M.:
H3patenscTBO
«DK3aMen», 2021
[TepBbie TONBITKH
K1accHuKanuu bu6mmoreka [JOK
51 XHMITHCCIIX https://m.edsoo.ru/00a
anieMeHToB. [lonsaTue
doffa
0 TpYIIax CXOHBIX
9JICMEHTOB
[Tepuonnueckuii
3aKOH U bu6mmoreka [JOK
52 [Tepuonnueckas https://m.edsoo.ru/00a
cHCTeMa da52c

XUMHUYCCKUX
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anemenTtoB /1. W.
MenneneeBa

[Iepuonsl, rpynmsl,

bu6mmoreka [{OK

53 https://m.edsoo.ru/00a
MTOATPYIIIIBI da52c
CtpoeHue aToMOB. bubnuoreka [JOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00a
sinep. M3oTomsl da342
Crpoenue
AEKTPOHHBIX
000J10Y€K aTOMOB bubnuotexa [JOK
55 JJIEMEHTOB https://m.edsoo.ru/00a
[lepuoauueckoit dabbc
cucremsl J[. U.
MenneneeBa
XapakTepucTuka
XUMHYECKOTO
3JIEMEHTA TIO €TO bubnuorexa [JOK
56 MOJIOXKEHUIO B https://m.edsoo.ru/00a
[Tepuoamaeckoit dag24
cucteme /. .
Meunneneena
3HadeHue
[Tepuoanueckoro
3aKOHA JJI pa3BUTHS bu6moreka [IOK
57 HayK{ U MPAKTHKH. https://m.edsoo.ru/00a
. Y. MenneneeB — da96e
y4€HBIN, earor u
rpaKIaHUH
DIEeKTPOOTPHUIIATEIb Bubmiorexa LIOK
58 HOCTD aToMOoB https://m.edsoo.ru/00a
XUMHYECKUX
daab8
3JICMEHTOB
HMonHas xuMHu4ueckas bubmorexa [IOK
59 https://m.edsoo.ru/00a
CBSI3b
dac34
KoBanenrnas bubmuoreka [JOK
60 MOJIApHAs https://m.edsoo.ru/00a
XHMHUYECKas CBS3b daab8
KoBanentnas bu6mmoreka [JOK
61 HETOJIsIpHAs https://m.edsoo.ru/00a

XUMHWUYCCKas CBA3b

daab9
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bubmuoreka [IOK
62 CreleHb OKUCIICHUS 1 https://m.edsoo.ru/00a
dae28
OKHCIUTENTHHO- bubnuotexa [JOK
63 BOCCTAaHOBHUTCIILHEIC 1 https://m.edsoo.ru/00a
peakiumn db076
OKUCIHTEIIH I bu6mmoreka [{OK
64 - 1 https://m.edsoo.ru/00a
db076
bubmmoreka [{OK
https://m.edsoo.ru/00a
db486
KontponeHsie u
CaMOCTOSITEIIHLHBIE PAOOTHI
KonTposbHas Mo XUMUH: § KIlace: K
65 pabota Ne4 o Teme 1 1 YIEOHUKY
«CTtpoeHue aroma. O.C.I'abpuensina
XuMHuUecKasi CBSI3b» «Dwusuka. 8 xmace» (x
HOBBIM DITY)/
H.C.IlaBnosa. — 3-e u3n.,
nepepad. u gom. - M.:
N3natenscTBO
«3JKk3amen», 2021
geg:g;iigeyﬁ(m bu6moreka [IOK
66 CHCTEMATH3ALIS 1 https://m.edsoo.ru/00a
o db33c
3HAHUH
g?:g;iiﬁeyﬁcm bu6mmoreka [JOK
67 S — 1 https://m.edsoo.ru/00a
o d9cb2
3HAHUH
gegsg;izgeyﬁ(m bu6mmoreka [JOK
68 1 https://m.edsoo.ru/ff0d
CHCTEMATHU3aLIH
. 61c6
3HAHUH
OBILIEE KOJIMYECTBO
YACOB IIO 68 4 4
ITPOI'PAMME
9 KJIACC
e KoaunvecTBo yacoB DJIeKTPOHHBbIE
. nugposbie
2/ Tema ypoka (l)%cer i(l(e)HTpGOJILH HpaKquec oBpazoBaTEbHbIE
padoThI KHe padoThbl pecypei
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[Tepuonnueckuii

3aKOH.

[Tepuoanueckas bubnuotexa [JOK

cHcTeMa https://m.edsoo.ru/00ad

XAMHYECKUX b59e

anemenTtoB /. W.

MenpeneeBa

3aKOHOMEPHOCTHU

B U3MEHEHHUH

CBOWCTB bubnuorexa [JOK

XUMHYECKUX https://m.edsoo.ru/00ad

3JIEMEHTOB b6b6

IIEPBBIX TPEX

TIEPHOJIOB

ﬁi";:f;’i’;g Bu6morexa [{OK

HEOPraHIIECKIX https://m.edsoo.ru/00ad
b7e2

BEIIECTB

Bunnt

XUMHUYECKOU bu6moreka [IOK

CBSI3U M TUIIBI https://m.edsoo.ru/00ad

KPUCTAJUTHYECKUX bac6

pEMETOK

KoHTponbHas KonTtponsHbie u

pabota Nel o
TeMe
«IToBTOpEHUE 1
yriayonaeHue
3HaHUM OCHOBHBIX
pa3aenoB Kypca 8
KJ1accay

CaMOCTOSITEIIHHBIC PAOOTHI
o XUMHH: 9 Ki1acc: K
yaebnuky O.C.I'abpuensaa
«Du3uka. 9 xmace» (k
HOBBIM DIIVY)/
H.C.IlaBnoBa. - M.:
UznarenscTBO «IK3aMEn»,
2021

Knaccuduxkanus
XUMHYECKUX bubmuoreka [{OK
peakuuii mo https://m.edsoo.ru/00ad
Ppa3IMYHBIM bcb0
MIPU3HAKaAM
Ilousitue o
CKOpOCTH
;ngg;e;f(opl bubmuoreka [JOK
https://m.edsoo.ru/00ad
ITonsarue o
be9a
TOMOTEHHEBIX U
reTEPOreHHBIX

peaKknusAx
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ITonsarue o
XUMHYECKOM
PaBHOBECHH.
@DakTopsl,
BIIMSIIOIIKEC HA bu6mmoreka [{OK
8 CKOPOCTH https://m.edsoo.ru/00ad
XUMHYECKOH c28¢c
peakuuu u
IOJIOJKEHUE
XUMHYECKOTO
paBHOBECHS
OKHCITUTETHHO- bubnuoteka [JOK
9 BOCCTaHOBHTEILH https://m.edsoo.ru/00ad
bI€ PEAKIINU cade
Teopus
3%?KTPOHHTHHGCK Buborexa [IOK
10 OM JICCOHATIH. https://m.edsoo.ru/00ad
CuneHBIE U
cd68
cia0kIe
AIEKTPOJIUTHI
Honnbie bu6mmoreka [IOK
11 YpaBHEHUS https://m.edsoo.ru/00ad
peaKImit d448
XuMu4deckue
CBOMCTBA KHCJIOT
1 OCHOBAHHH B bu6mmoreka [JOK
12 cBete . https://m.edsoo.ru/00ad
MPEeACTaBICHUI
d5d8
00
ANEKTPOJIUTHYECK
O#l IucconManuu
XuMudeckue
CBOMCTBA CoOJIeH B
CBETE bubmuoreka [JOK
13 MpeICTaBICHUN https://m.edsoo.ru/00ad
00 ddb2
ANEKTPOJIUTHYECK
OH JUCCOIHAIINT
Homsmie o bubmuoreka [JOK
14 FHApOIH3E Comeit https://m.edsoo.ru/00ad
dod4
O6oOmmeHue u bubmuoreka [JOK
15 CHCTEMaTHu3aIus https://m.edsoo.ru/00ad

3HAHUHI

ddi2
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[IpakTrnueckas
pabora Ne 1. bubmmoreka [JOK
16 «Pemenue https://m.edsoo.ru/00ad
JKCIIEPUMEHTAJIbH dbfa
BIX 337249
bubmmoreka [IOK
https://m.edsoo.ru/00add
KontponbHas ecO
pabora Ne2 1o KontponeHbie u
TeME CaMOCTOATENBHBIE PAGOTHI
17 «ONEeKTPOIUTHIEC 0 XUMHMH: 9 KJacc: K
Kasl IUCCOLNALIUSL. yuebnuky O.C.I"abpuensna
XuMHUYecKHe «Dusuka. 9 xmace» (x
peakuuu B HOBBIM DITY)/
pacTBopax» H.C.IlaBnosa. - M.:
N3aaTenbcTBO «IK3aMEH»,
2021
OoOmas
’r‘:ggfgzggcm‘a Bu6nuoreka LIOK
18 https://m.edsoo.ru/00ad
XuMudeckre
. dfe2
CBOMCTBa Ha
MpUMeEpe XJopa
XJI0pOBOJOPOIL.
ConsgHas KUcJoTa, Bubnorexa [IOK
19 | Xumireckue https://m.edsoo.ru/00ad
CBOMCTBA
’ el04
MOJIy4YEHHE,
MPUMEHCHHUE
[IpakTuueckas
pabota Ne 2 o
teme «llonyyenue bubnuoteka [{OK
20 COJISTHOM https://m.edsoo.ru/00ad
KHUCJOTEI, e348
HA3y4CHUE €€
CBOMCTB
Brraucnenus no
YpaBHEHUSIM
XHUMHYECKUX bu6mmoreka [JOK
21 peakuuii, eciu https://m.edsoo.ru/00ad
OJIUH U3 e488
pEeareHToB /1aH B
HU30BITKE
O6mas BI/I6J'I.I/IOTeKa HOK
22 https://m.edsoo.ru/00ad
XapaKTEePUCTHKA

eb4a
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3eMeHuToB VIA-
TPYIIIBI

23

AJIOTpOTIHBIE
MO PUKAITTN
CepBhl.
Haxoxnenne
Cephl U €€
COCAUHCHHI B
MIPUPOJIE.
XnuMudeckme
CBOMCTBA CEPBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
ebda

24

CepoBogopo,
CTpOCHHE,
¢buznueckue u
XUMUYECKHE
CBOWCTBA

bubmmoreka [{OK
https://m.edsoo.ru/00ad
€802

25

OKcupl cepsbl.
CepHnas Kuciora,
¢buznueckue u
XUMUYECKHE
CBOMCTBA,
IIPUMEHEHHE

bu6moreka [IOK
https://m.edsoo.ru/00ad
ea2l

26

XuMudeckue
peakiuu,
JIeXKaIue B
OCHOBE
MIPOMBIIIIICHHOTO
crocoba
MTOJTydCHUS
CEpPHOM KHUCIIOTBHI.
Xumudgeckoe
3arps3HEHUE
OKpYyXarolen
cpenbl
COeIMHEHUIMU
cepbl

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
ec8a

27

Brruucnenue
MAacCOBOMU JI0JIA
BBIXO/Ia MMPOJIYKTa
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/00ad
ec8a

28

OOmas
XapaKTEPUCTUKA
9JIeMEHTOB VA-
rpynmnsl. A3oT,
pacnpocTpaHeHue

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
eeab
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B IIPUPO/IE,
¢busnyeckue u
XUMUYECKHE
CBOMCTBA

AMMUak, ero
¢busnveckne u

NUMICCKIE bu6mmoreka [IOK
29 CcBONCTBA https://m.edsoo.ru/00ad
’ 004
MOJTyYCHHUE U =
MIPUMEHEHUE
[IpakTnueckas
pabota Ne 3 o 5 K
teme «llomyyenue nomorexa O
30 AMMUAKE https://m.edsoo.ru/00ad
’ f180
H3y4YEHHUE €TI0 T
CBOHCTB)»
A3zoTHAas KHUCIOTA
. ’ b K
e€ pu3nvecKue u nomorexa 1O
31 CUMIECKIE https://m.edsoo.ru/00ad
N f
CBOIiCcTBa £306
Hcnonap3oBanue
HHUTPATOB U COJIEH
aMMOHUS B
KadecTBe
MUHEPAJIbHBIX
o6 peHmZ bu6mmoreka [IOK
32 ;](ZI[/IMIE%CKO'G https://m.edsoo.ru/00ad
3arps3HEHNE H18
OKpYyKarouen
cpebl
COEIMHEHUAMA
asora
®dochop. Oxcnn
docdopa (V) u
ochopHasg
E)HCEE)TI; bu6mmoreka [JOK
33 (I)HSHIIe(;KHe u https://m.edsoo.ru/00ad
f68a
XUMHUYECKUE E—
CBOMCTBA,
MOJTyYeHHE
Hcnonp3oBanue
¢docdartos B bubnunoreka [JOK
34 KadyecTBe https://m.edsoo.ru/00ad
MHHEPAIbHBIX fc20

y1oOpeHui.
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3arpsi3HEeHue
IIPUPOIHOMN
cpenbl
dbocharamu
Yraepon,
pacnpocTpaHeHue Bubmiorexa [IOK
35 B IIpHPOJIE, https://m.edsoo.ru/00ad
¢busnveckne u fd9c
XHUMHYECKUE
CBOICTBA
OKcuibt
yriiepoja, ux
¢buznueckue u
XUMHACCIHE bubnuorexa [JOK
36 epoucTBa. https://m.edsoo.ru/00ad
DKOJOTHYECKHUE
febe
poOIeMsl,
CBSI3aHHBIE C
OKCHJIOM
yriepoaa (IV)
VYroapHas bu6mmoreka [IOK
37 KHCJIOTa U €€ https://m.edsoo.ru/00ae
CoJIn 006¢
[IpakTnueckas
pabota Ne 4 o
teme "lloydenue bubnuorexa [JOK
38 YTJIEKUCIIOTO rasa. https://m.edsoo.ru/00ae
KauecTBennas 027e
peakmus Ha
kapOoHaT-UOH"
[TepBoHayanbHbIE
MOHATHA 00 bubmuoreka [JOK
39 OPTaHHiCCrix https://m.edsoo.ru/00ae
BEIIlECTBaX KaK O
054¢
COCTMHCHUSX
yriepoja
KpeMHuii 1 ero bubmuoreka [JOK
40 COCTHHEHHS https://m.edsoo.ru/00ae
080a
IIpakTrueckas
I;Zg?g;ﬂ']zg > bubmuoreka [JOK
41 https://m.edsoo.ru/00ae
IKCMIEPUMEHTAIbH

BIX 3aJ1a4 I10 TEME
«Baxuenue

0bf2
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HEMCTAJJIBI U UX

42

COEIUHEHUSD)
bu6mmorexa [IOK
https://m.edsoo.ru/00ae
Oel8

KontposnbHast KoHTpONbHBIE U

pabota Ne3 mo
TEeMe
«Baxnenmue
HEMETAaJIJIbI U UX
COCIMHEHUS

CaMOCTOSITENbHBIE PAOOTHI
Mo XUMHH: 9 Kiacc: K
yuebnuky O.C.I"abpuensna
«Dusuka. 9 xmace» (x
HOBBIM DITY)/
H.C.IlaBnoBa. - M.:
WznarenscTBo «DK3aMen»,
2021

43

OOmras
XapaKTEePUCTHKA
XUMHUUYCCKUX
9JIEMEHTOB —
METAJIJIOB.
Mertammmueckas
CBsS3b U
MeTaIndecKas
KpHCTaJUIMYECKas
pemeéTKa.
duznyeckue
CBOMCTBA
METaJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ae
103e

44

XuMudeckue
CBOMCTBA
METaJLJIOB.
DIIEKTPOXUMHUYEC
KUH psizt
HanpsHKEHUN
METaJJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
1156

45

OO0111e crocoObl
MOJy4YEeHUS
METaJIOB.
CruiaBbl.
Brruucnenus no
YpaBHEHUSIM
XUMHYECKUX
peakuuii, eciu
OJIUH U3
peareHToB
COHEPIKUT
MpUMecH

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
1156
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Ilousarue o bubmnoreka [IOK
46 KOppO3uu https://m.edsoo.ru/00ae
METAIUIOB 1278
bu6mmoreka [{OK
47 ﬁiﬁigﬁe https://m.edsoo.ru/00ae
14b2
Oxkcunpl u bubnuoteka [JOK
48 TUAPOKCUBI https://m.edsoo.ru/00ae
HATPHUS U KAJIUSI 14b2
Illenoyno3zemMenbH BuGniorexa IIOK
49 bIC MeTaILIBL = https://m.edsoo.ru/00ae
KaJdbLIUH 1
. 158
Maruum
Baxueiimme bubmmoreka [{OK
50 COEIMHEHUSI https://m.edsoo.ru/00ae
KaIbIINs 15e8
O06o0menue u
51 CHCTEMAaTHU3aLUS
3HAHUI
JKEcTKOCTEL BOAEI bu6mmoreka [IOK
52 H CIIOCOOEI eé https://m.edsoo.ru/00ae
YCTpaHECHHS 1886
[IpakTnueckas
pabota Ne 6 o bubnuorexa [JOK
53 teme "JKEcTKOCTh https://m.edsoo.ru/00ae
BOJBI 1 METOIbI lae8
e€ yctpaHeHus"
bu6mmoreka [IOK
54 Amomununit https://m.edsoo.ru/00ae
1c64
AmdoTtepHbIe bubmuoreka [JOK
55 CBOMCTBA OKCHUIA https://m.edsoo.ru/00ae
U TUJIPOKCHUIA 1c64
bubmuoreka [JOK
56 Keneso https://m.edsoo.ru/00ae
1d86
Eﬁ;ﬁgﬁihﬂblﬂ bubmuoreka [{OK
57 https://m.edsoo.ru/00ae
cosmm kene3a (II) 3506
u xenesa (I1I) =
O06o06mIeHNEe 1
58 CHCTEeMaTH3aIus

3HAHUHI
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[IpakTrnueckas
pabora Ne 7.
Pemenne
AKCIIEPUMEHTAJIbH bubnmorexa LOK
59 BIX 3724 110 TeMe https://m.edsoo.ru/00ae
«Baxxnaenmme 3de8
METaJIIbl U UX
COCIMHCHUS
Breraucnenns mo
YpaBHEHUSIM
XUMHYECKUX
peaKkuuii, eciu
OJIVH U3
pEareHToB JaH B bubnuorexa [JOK
60 H30BITKE HIIH https://m.edsoo.ru/00ae
COJICPKUAT 1750
TIPUMECH.
Brraucnenns
MacCOBO JI0IU
BBIXO/JIa TIPOTYKTA
peakuu
O06001esne nu
61 CUCTEMAaTH3ALNA
3HAaHUU
KonTtponsHbie n
KoHTposibHast CaMOCTOSITEIIHHBIC PAOOTHI
paGota Ned 110 10 XUMHH: 9 Kllacc: K
yaebnuky O.C.I'abpuemnsaa
62 Teme . «Du3uka. 9 xkmace» (k
et om GIIVY
.C.IIaByoBa. - M.:
COCAMHCHUS) H3natenbcTBO «IK3aMeH»,
2021
ﬁzi;f;fL?B bubmuoreka [JOK
63 [TOBCETHEBHO https://m.edsoo.ru/00ae
JKM3HHM YeJIOBEKa 3150
KHMHECKOE bubmuoreka [JOK
64 f)?(?yig}egﬁ:ﬁ https://m.edsoo.ru/00ae
cpelbl 4270
Pous xummn B bubmuoreka [JOK
65 1; Egﬁ:{;ﬁemﬂx https://m.edsoo.ru/00ae

npobiem

4270
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P % .
OegegBHHH YPoK bubnuoreka [IOK
66 ODINEHHE 1 1 https://m.edsoo.ru/00ae
cUCTeMaTHu3aIus — *
o 0dOa
3HAaHUHU I
P i .
O%SegBHHH YPOK bu6mmoreka [{OK
67 ODINEHHE H 1 https://m.edsoo.ru/00ad
cHUCTEMaTU3aIusI b33 B :
3HAHUI p25¢
P i .
Oeg'egBHHH YPOK bu6moteka [IOK
68 ODIICHHC 1 1 https://m.edsoo.ru/00ad
CHUCTEMAaTU3aIusI B *
Ny 9cb2
3HAaHUHU —_
OBIIEE
KOJIMYECTBO 63
YACOB IIO

[TPOI'PAMME
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YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

Xumusi. 8 kinacc. KoHTposibHBIC U TpoBepoUHbIe paboThl - ["abpuensu O.C.
COopHuK 3a7a4, YIIPaXXHEHUN U TECTOB 10 XuMHU. 8-9 kiaccel - CBepasioBa
H.A.

3ajauu 1Mo XMMUU U CIIOCcOOBI uX perieHus. 8-9 knaccel - ['abpuensu O.C.,
Pemeron I1.B., Octpoymos N.T".

Xumus. 9 knacc. KoHTposibHBIE M TpoBepoYHBIE padoThI - ["abpuensu O.C.,
bepeskun I1.H. u ap.

KoHTposbHBIE 1 cCAaMOCTOSITEIbHBIE PAOOTHI 10 XUMHH. 9 Ki1acc: K YYCOHUKY -
INabpuensna O.C., [TaBnosa H.C.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/p/himija

bubnmmoreka IIOK
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