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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM POrpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHuUsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepalnbHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENogaBaHus y4eOHOro nmpeamMera « XuMushy
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O IEAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHUA U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIUBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBaeT pPacHpe/iesieHHe €ro Mo KjaccaM M CTPYKTypUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl IO XHMHUH, OMNpEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHME XHUMHUU CIY>)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
00y4Yaromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOHM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOyJaromMXCs, HABBIKOB WX CaMOCTOSITENIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYUYHON IPAMOTHOCTH O0y4aIOLIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUss B OOYyUEHHUM XUMUU O0ECNeurBaIOTCS creuu@UKoi
COJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBbHBIX 3HAYUMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAep:kaHHus MPOTpaMMbl MO XUMHUU cPopMHpOBaHA HA OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CopepkaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyromMy, BBITIOJNHAS (YHKIUH OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KApTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TNO3HaHMsI B Hayke. M3yueHue XMMHUU NPOUCXOJUT C MPUBICUCHHEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX MpeAMeToB: «OKpyX alomuil MUpY,
«buonorus. 5—7 knacced» u «Du3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTU YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya ydyeOHOro mpeAMeTa COCTOUT B (POPMHUPOBAHMM CHUCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUUYECKHUX IOJI0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa, fA3blKa HayKH, B



MPUOOIIIEHUM K HAy4YHBIM METOJaM TIIO3HAHWS TPU H3YyYECHUU BEIICCTB U
XUMHUYECKUX peakiuii, B (GOPMHUPOBAHUN W PA3BUTHH MMO3HABATEIHHBIX YMCHHUHN U
UX TPUMEHEHUHU B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpamieHus ¢ BelleCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipu u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKUe LI, KaK:

— (opmMupoBaHHE MHTEIUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4YaromMxcsd K CaMOCTOSTENbLHOW TO3HABATEIBHOM JAESTENbHOCTH, HAayYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOW NEATETLHOCTH, IMO3HAHHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCIOIIUX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATH U OLEHUBATH SBIICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YYCHHUU
XUMHUH, TPUMEHATh HMX TMpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU W
TPYZOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHuE Yy OOy4YaloImUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHMS CBOETO 3[I0POBbs U OKPY>KAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaxX MO3HAHUA B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJICKYJIBl. XUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XUMHUYECKHX
anemMeHTOB. [IpocThie U ClIOkKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOCUTeNnbHAS MOJICKYJISIpHAs Macca. MaccoBas 1011 XUMHUUYECKOTO dJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemectBa. Momnb. Monsipaas macca. B3aumocBs3p Kojn4uecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMUYECKUX COCTUHCHUM.

@u3NYecKue U XUMHUYECKHUE SIBJIICHHS. XUMHUUYECKasl Peakius U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMaMu oOpalleHus ¢ 1abopaTOPHBIM 00OpPYIOBAaHUEM, U3YUEHHUE M OIHCAHHE
(GU3MYECKUX CBOMCTB O0O0pa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOII0JICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapwsi, pa3loKeHHE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elieHHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHHE,
BBIIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHWS MACChl, CO3JaHUE€ MOJIeNied MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3J€MEHT U MpPOCTOE
BellecTBo. HaxokneHue kucimopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHUs KUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. KpyrosopoT
KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKUE peaKUMH. TOIIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE apHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyuyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lomyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WHIENOYM W HEPACTBOPUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuU. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUYECKHUE CcBoMcTBa KHUCIOT. Psam aktuBHocTH MeTaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eHeTnueckas CBsI3b MEXKy KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMMCAHWE WX CBOWCTB, IOJY4YEHUE, COOMpaHHWE, pACIO3HABAHWE W W3yYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM |1 MOJb, HCCIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKHUX BEIIECTB pa3MYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUsI OKPAaCKH MHIMKATOPOB B pPacTBOpax KUCIOT U IIEJIOYEeH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTAJIaMH, PEaKUUi HEUTpaau3aluu, I0Jy4EeHUEe HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETaula IPYTHM M3 PACTBOPA COJIM, PELICHHE
DKCHEPUMEHTAIBHBIX 3a/ad MO0 TeMme «BaKHeWIne KiIacchl HEOPraHUYECKHUX
COCIMHECHUIN.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMenToB JI. U. MenpgeneeBa. CtpoeHne aTomMoB. XHMHUYECKAsl CBS3b.
OxHcanTeIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEpHbIE OKCUIBI
U TUJPOKCU/IBI.

[lepuoanuecknii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX AJIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepuonnueckoit cucrtembl XuMuyeckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpAa, HOMEPOB IEpUoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
AJIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. J[. M. MenneneeB — yud€Hblii U
rpaXkIaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakinu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemnwie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBA3CH MPU U3YYECHHU XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCMOJIb30BAaHUE KaK OOIIUX €eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUHbIE TIOHSTUS: HAy4YHBIH (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO M XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUONOB, KaJMs, KaJbLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUJIbI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IM4YHbIM KJlaccaM HEOPraHUYECKHUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarms XuMU4ecKuX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEN OKWCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
ypaBHEHHS.

[Torsitue o ckopocTH xumMudeckoil peaknuu. [loHstrne 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M Te€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsTne 0 xumuueckom paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuueckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUECKOU
nucconanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHCTBUS pPa3IMYHBIX (PAKTOPOB, HCCIETOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  PEAKIMA  HMOHHOTO  OOMEHa
(o6pa3oBanue ocajaka, BbIJIEJIECHHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiMM pasioKEeHHs, COCIUHEHUs), pacllO3HaABaHNUE HEOPraHMYEeCKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEaKIU{d Ha HOHBI, pELICHUE
JKCIIEpPUMEHTAJIbHBIX 3a/a4.

Hemerajnibl M X COeAMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3auMozeiiCTBUE € MeETaJJIaMH, HEMETaJUlaMH, IIeJo4aMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYeHHE, NpuUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYecKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kwucinotra, GQuU3NUECKMEe W XUMHYECKHE CBoMcTBa (OOmIME  Kak
MpeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIluy,
JeXalue B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MOJYyYEeHHs] CEPHOM KHCIOTHI.
[Ipumenenune cepHoil KUCAOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCOUHEHHM B TpUPOJe. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMHueckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMUakK, €ro
(¢u3znueckre 1 XUMUYECKUE CBOMCTBA, MOJdyyeHue U npuMenenue. Cou aMMOHUS,
ux (pU3MUECKUEe U XUMUYECKUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THasg KHCIIOTa, €€ TOoJydeHue, pU3NYecKrue U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHMS B KayeCTBE MHUHEPAJIbHBIX
ynoopennii. XMMUYeCKOe 3arpsi3HeHUE OKPYXKalolel cpefibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JayxXa, MO4YBbl W Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GUMUECKUE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NIeCKue U XUMUIECKUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka anemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCIEHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKALMK, PACHPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XUMHUYECKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepona B npupoge. OKcuibl yriaepojaa, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJly4eHUEe W TpPUMEHEHHE. DKOJIOTHYEeCKHUE MPOOJIEMBbI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYyCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: KUpPAX, OENKaX, YriIeBOJIaxX — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npumeHenne. CoenMHEHHMs] KpeMHHs B mpupone. OOmme mnpeacTaBieHHus 00
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHellne CTpOUTEIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobineMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrne oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE Tpoliecca OOyTJIMBaHUs caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Ccyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HMYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MoIydeHHeE,
coOupaHune, pacro3HaBaHWE ¥ U3YyUYCHHE CBOWCTB aMMHuaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U Pocdar-uoH M U3ydeHHUE MPU3HAKOB
UX NPOTEKaHUs1, B3aUMOJICCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YEHUE MoJeNen
KPUCTANTMYECKUX PEmETOK ainMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyYyeHUEe, COOMpaHUE, paCllO3HABAHHE U HU3YUYCHUE
CBOICTB YIJICKHCIIOTO Ta3a, MPOBEJEHNUE KaYeCTBEHHBIX peakiuii Ha KapOoHAT W
CWIMKAT-UOHBl W W3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaelIe HeMeTauIbl ¥ UX COSTUHEHUS) .

MeTaujibl M UX COeIMHEHUS

OO0mrast xapaKTepUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasl CBA3b U
METAJUIMYECKas]  KpUCTAIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  psif
HaMpsHKeHU MeTamioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0riue
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[IlesouHble MeTabl: MOJOXKEHUE B [leproandeckoil cucTeMe XMMUYECKUX
snementoB JI. M. MeHpaeneeBa, CTpoeHUE MX aTOMOB, HaXOXJIEHUWE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METaUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHTos [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHs] KalblMs (OKCUI, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOICTBaMH, H3yUY€HHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOKHO  HCNOJB30BAaHUE  BUIAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblUs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U ONMKCAHUE MIPOILIECCOB OKPAIIMBAHHUS
IUITAMEHW WMOHAMM HATpusA, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y THIPOKCUJA [IMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a]1a4d o TeMe «BaxkHenmue
METaJUIBI U KX COCTUHEHHUS.

XuMHS U OKPY:KaWIIas cpeaa

BemecrBa u Marepuansl B NOBCEIHEBHOW JXKM3HHM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3K0JIOTMYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCMOJIb30BaHUE KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYTIPOBOJHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTKa, CIUIaBbl, (PU3MUYECKHE BEIIMYUHBI, CAUMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OPEHHSI, MUKPOIJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
M0JIE3HbIE UCKOIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TMOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlUA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HACJEIWI0, TOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHOpMAIUCH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOMCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JPyTMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a7a4, BBIMOTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIKA B TIpollecce JTOW Y4eOHOW JeATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTU HAYKH W COCTABISIOIINE
OCHOBY [IJIsl IOHUMAHUS CYIIHOCTH HAYYHON KapTUHBI MUpa, NPEACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEIOi, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAuMBbIC MJIsI OOBSICHEHHS HAOJIOJaeMbIX MPOIIECCOB M SIBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHBIMU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHM;

MHTEepeC K OOYyYEeHHI0O M TO3HAHMIO, JI0003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHUE TMOCJEACTBUN U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEPEC K MPAKTHYECKOMY U3YUCHHIO Mpodeccuil u Tpyaa pa3IuaHOro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TPEAMETHBIX 3HAHWUW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30BaHMS ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHelmHoN nMpodecCuOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6) 9KOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHMS, TOHUMAaHNUE [IEHHOCTH 370pPOBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKkoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YTPOXKAIOIIHMX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHHH XUMUHU, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH UX pelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBINIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampeaMETHBIX pPE3YJNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PEHUSI  OOIICHAy4YHbIE TOHATUS (3aKOH, Teopus,
MIPUHIINT, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMPEIMETax W TMO3BOJSIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOpPbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: paCKPBIBaTh CMBICI XUMHUYECKUX MOHITHUH (BBIACTATH MX XapaKTEepPHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTMMH TMOHSTHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, JICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMHUYecKas QopMyla U ypaBHEHHE
XUMHUYECKOW peakiMu — MpU pelIeHUH y4eOHO-IT03HAaBATEeNIbHBIX 3371a4, C YUYETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapPaKTEPU30BATh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHUE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKIACHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEICHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, POPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojeraHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 W3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAECpP)KaHHS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



yMEHUE NPHUMEHSTh PA3JIMYHBIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsI BBIIOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus WHpoOpMauu u
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JuarpaMmMamy,
Apyrumu popMamu rpaduku U UX KOMOUHAIUSMU;

yMEHUE UCIOJb30BaTh M aHAIM3UPOBATh B Tpouecce ydyeOHOU W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMmmyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUS:

yMEHHUSl 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JIUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IMOJYYEHHbIE  pe3yJjbTaTbl  MO3HABATEIbHOM
NEATEIbHOCTA B YCTHBIX W TMHUCBMEHHBIX TEKCTaxX; JeJlaThb MPE3eHTalUI0
PE3YNIbTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IPU  PELICHUH
BO3HUKAIONIMX MpOOJIeM Ha OCHOBE y4€Ta OOIIUX HHTEPECOB M COIIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryJsiTUBHBbIC YHHBepCaJIbHbIC YUeOHbIC 1eiiCTBHUS:

YMEHHUE CaMOCTOSATEIBHO OIPEAENATh LEJIH JEATEeIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanboee »(h(HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
IIO3HABATEIBHBIX 3aJa4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJIyYEHHsI HOBBIX 3HaHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOIO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCJIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX PE3yJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYarOIMMHUCA HAay4yHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NeUcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BHUIbI
NEATeIbHOCTH 10  TOJYYEHHUIO HOBOTO  3HAHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

K koHiry oOyuenus B 8 kiacce npeiMeTHbIC pe3yibTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aToM, MOJIEKYIa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, peaKIiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XUMHUYECKas CBS3b, MOJSPHAS W HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(MpoleHTHAsI KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEIIECTB U YPABHCHUI XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT HUX mojoxkeHus:i B [lepuogmueckoit cucreme,
3aKOHOB COXPAaHEHUsI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CUCTEMbl XHMMHMUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynna (b-rpymnma)», mansie u
OoJIbIlINEe TEPUOJIbl, COOTHOCUTH OOO3HAUEHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenpneneeBay ¢ UYHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacnpeaeneHne uX Mo 3JEeKTPOHHBIM CIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (MO YUCIy M COCTaBy Y4YacTBYIOUIMX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKIasl OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpaAllEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUMCISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro JjeMeHTa 1o Qopmyie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHHUIO XUMHUECKOHN PEeaKInu;

MPUMEHATh OCHOBHBIE OIEpaIliyd MBICIUTEIIBHONW JEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHS CBOICTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUjaM  MOJb30BaHUS ~ XMMHYECKOM  mocynoil |
nabopaTopHbIM 00OpyJOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJAa U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JI€W pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xonmy oOydenus B 9 Kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIIOBON 3(PdekT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  PacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHUE M  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpO3HUs METAJLIOB,
CIJIaBbl, CKOPOCTb XHMMHUYECKON pEaKUuH, MPEACIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISi COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy CO€IMHEHUUW 1o ¢GopmysaMm, BHI XMMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTUYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpeiBath cmbicn Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBAaTh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
pasznuyaTh TOHSATUS «rjaBHas noarpynna (A-rpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPBHIE HMMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTU B U3MEHECHUU CBOMCTB 3JIEMEHTOB U UX COCAUHCHUMN B
npeaenax MalibIX NEPHOJ0B U TVIABHBIX MOJCPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIMCAHUE
puUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKHUX PEaKIU;

COCTaBJISITh YPABHEHHSI BJEKTPOJUTHUYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMUYCCKUX TMPEBPAICHUN B Pa3TMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmyle
COCIMHEHWsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHBIM OOOpYIOBAaHWEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyiabdar-, THUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHUYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pa3nen 1. [lepBoHauaibHble XUMHYECKHE MTOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaKuuu https://m.edso0.ru/7f41837c
Hroro no pazgeny 20
Paznea 2. BaxHeillne npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 5 bubnunoreka [JOK
' 00 okcumax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [JOK
' U COJSIX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [Tonstre 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas c¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU



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

[Tepuonnueckuii 3aK0H U
IIepunonnueckas cucrema

bubmmorexa [{OK

. 7
31 XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMquCKas[ CBSI3b. . Bubmorexa [IOK
) KUCIHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIAIINS. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mast XapakKTepruCTHKA XUMHYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL. 5-€p https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynisl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL. PO https://m.edso0.ru/7f41a636
KPEMHUH U UX COSMHCHHUS
Hroro no pazneny 25



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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubnuorexa [JOK
3.1 Obmme cBOHCTBA METANIOR 4 https://m.edso00.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B oBeKa 3 bubmmoreka [{OK
' CILECTBA M MATCPHAIIBL B JKHSHH ST https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o6 Bhe 3 bu6moreka [IOK
C3CPBHOE BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuun. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yesoBeka. Tena u BemecTsa https://m.edso0.ru/ff0d210c
2 [TonsTHE O METOAX TTO3HAHKS B XUMUHU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUH U TIPUEMBI bubnuoreka [IOK
3 1 1
oOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
Uuctele BemecTBa u cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [TOK
a N PHMEp https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU MTOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 ATOMBI H MOJICKYJIb! L https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJITBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cnoxHbIE BellleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
umieckas Gopuysa. BanenTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX JIEMECHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemecta. MoJib. bubmmoreka [{OK
MomnsipHasg macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBICHUSL. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n yCIIOBHs POTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 110 YPAaBHEHUSAM XUMUYECKUX bubmmorexa [TOK
B N yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanys XuMHUUeCKUX peakiuii
18 (coenuHeHHs, pa3IOKEHUS bubmorexa HOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIoneaAuCT. O000IIeHNE 1 bubmmorexa [IOK
1 AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonrtpomnbHas padora Nel mo teme bubnuoreka [IOK
«BelmlecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bozyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kuciopoa — sneMeHT u

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

duznueckre 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIOPOJA (PCAKLIHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
Crioco0bI MOJTyYeHHUST KHCIIOPO/Ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorera [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpuMenenue kucnopoaa
TennoBoit 3¢ ekt xumMudeckomn
24 peaKuru, MOHITHE O bu6moreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ﬂsHeéHeqllm yjca CIIocoObI c)aro bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBpAICHUS
[Ipaktrueckast pabora Ne 3 o Teme
26 «ITonmydenne u coOupanue Kucaopoaa Bubmmorexa [IOK
y N P poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €r0 CBOMCTBY
97 Bonopoa — snemeHT 1 mpoctoe bubmuorexka [JOK
BeniecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKrue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 I1
OIPITHE O KHCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI mosTy4eHust BOAOpoa B bubnunoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «Ilomyuenue u cobnpanue Bo10po/ia,

HU3YYCHUC €TI0 CBOMCTBY

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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MossipHblii 006EM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa

33 BEIIIECTBA ra3a 10 €ro U3BECTHOM bubnmorexa [TOK

.. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WM 00BEMY
Brrunciaenust 00MOB Ta30B MO

34 aBHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [TOK
b .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B

35 du3nvecKkue U XUMHYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbileHnbie

37 M HEHACKIIIEHHBIE pacTBOPLL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PACTBOPE
[IpakTuueckast pabora Ne 5 o Teme

38 «ITpurotoBieHue pacTBOpPOB ¢ bubnuoreka [JOK
OnpeaeIEHHON MacCOBOM 0e https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas pabota Ne2 mo teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: cocTaB, KiaccudUKaius, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XUMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX bubmorexa LOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHsI: COCTaB, K1accuuKaims, bu6nmoreka [JOK

HOMEHKJIaTypa

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

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XuMu4eCKHUe CBOKMCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHre): HOMEHKIATypa,
46 CHOCOéLII) OJI q)eHm XI/IMI/I‘IZSKI/IC bubmorexa HOK
N Y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6moreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edso00.ru/00ad9b7c
COCITMHEHUI
48 I'eneTnueckas cBs3b MKy KiIaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 OO0o00111eHE U cCUCTEMATH3als 3HAHUH
B H https://m.edsoo.ru/00ad9ch2
KontposbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK
o P https://m.edso00.ru/00ad9ela
COeIMHEHHI
[TepBbie MONBITKH KIacCU(pUKAITIT
51 XAMUYECKHX 3JIeEMeHTOB. [loHsTHE O bubmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
ITepuoauueckuii 3aKoH U
52 Hepnoﬂnqecxas[ cHCTEMA XUMHYECKUX bubmotera [JOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
Bbubanoreka [IOK
53 Ilepurozsl, rpynmsl, MOATPYIIIBI 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue 3IeKTPOHHBIX 000I0YCK
95 aToMoB 3JieMeHTOB [lepuoanaeckoit bubmorexa HOK
pron https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJO0KEHUIO B bubnuoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa st
pa3BuTHUA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
57 N
MenneneeB — y4€HbIN, TEIaror u https://m.edsoo.ru/00ada96e
rpaXKJaHuH
DIIEKTPOOTPHULIATENHLHOCTh AaTOMOB bubnuoreka [IOK
58
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 nu
OFHAA XMMITHCCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMU4ecKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenosspHasi XuMUYecKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62
CTeIIeHb OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrponbHas padora Ne4 o reme bubnuorexa [IOK
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«Ctpoenue atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeIii ypok. O600IICHHE 1 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edso0o.ru/00adb33c
67 PesepBHeIii ypok. O6o0IICHHE 1 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edso00.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHue u 1 bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuorexa [JOK
XUMH4YECKUX 3eMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edso0.ru/00adb6h6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn XuMH4ueckoil CBSI3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontposbHas padota Nel o teme

5 «IToBTOpEeHue u yriyoiaeHne 3HaHUIA 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukanus XuMuaecKux 1 bubnunoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOMN

7 eakuuu. [loHsATHE O TOMOT€HHBIX U 1 Bubmmorexa LIOK
PEAKIHIH. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[loHsATHE 0 XUMUYECKOM PABHOBECHUHU.

bu6mmoreka [JOK
8 @®akTOophl, BIUAIONINE HA CKOPOCTh 1

XHUMHYECKON PCaKIUU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIIUTHUECKON
10 muccoranuu. CHIBHBIE U CIIa0bIE bubmmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 MoHHubIe YypaBHEHUS PEAKIIUN bubmaorexa [IOK
M peakil https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHUH B CBETE MPEACTABIEHUN bubmorexa HOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2IEKTPOTUTHYECKOMN JUCCOIHAIIIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmmorexa [OK
e . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKOHN JUCCOIHAIIIT
14 [Tonsarue o ruapoanse coyen bubmmorexa [OK
P https://m.edsoo.ru/00add9d4
15 O06o01IeHNe U CHCTEMAaTH3aLHs bubmuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «Pemenue rxcnepuMeHTaAIbHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3a1auy
KonTponbnas pabota Ne2 mo teme
17 «DNEKTPOIUTHYECKAS TUCCOLIUALIAI Bubmiorexa OK
p a 1AL https://m.edsoo.ru/00addecO
XUMHUUYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEPUCTHKA IaJIOTE€HOB.
18 XI/II:/[lquCKli/Ie CBl(D)I\/'ICTBa Ha IIpUMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CoisiHast KMCIIOTA, bubnuorexa [IOK
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XUMHUYECKHUE CBOMCTBA, MOITYUYEHUE,
MIPUMEHEHUE

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

[Ipaktuyeckas padora Ne 2 o reme

bubmmoreka [{OK

20 «ITomyyeHne COIAHON KUCIIOTHI,
g N . https://m.edsoo.ru/00ade348
n3yueHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHHSIM
21 XUMUYECKUX PEaKIUi, €CITN OJIUH U3 brbmmorexa [OK
P ’ https://m.edso0o.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XapakTepruCTHKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANIOTpOTHBIE MOTU(DUKAITIN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoje. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoiopoj1, CTpOEHHUE, bubnuoreka [IOK
24 .
(uznyeckrue U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYecKre U XUMHUYECKUE CBOHCTBA. bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHIE B
OCHOBE IIPOMBIIIJICHHOTO crlocoba
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaloIlle cpeibl COEAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 101 BbIXO/a bubmuoreka [JOK
MIPOAYKTa peaKkiuu https://m.edsoo.ru/00adec8a
28 OO11ast xapakTepUCTHKA SIIEMEHTOB bubnuorexa [IOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XUMHYECKHE CBOMCTBA

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

AmMuak, ero Gpu3nvecKue u

29 XUMUYECKHUE CBOMCTBA, MOIYYEHUE U brmmorexa [OK
> HOTY https://m.edso00.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «ITony4yeHne aMMHaKa, U3y9IeHHE €ro bubmorexa HOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHE CBOWCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 oOpenuii. XUMHUYECKOe Bubmmorexa [JOK
YAODP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIel Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 Cpocg)o pHa;I KHfH(i)Ta q)q)IfI)SH(‘Ie)CKI/IC u bubmmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
Hcnons3zoBanue dpocdaToB B

34 KauecTBE MUHEPaIbHBIX YIOOPEHUH. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu z e gmnlfiecxl;e 1 XUMHYECKUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yraepoaa, ux pusudeckue u bubnmoreka [JOK

XHUMHYECKHUE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosiorndyeckue mpooiIeMsl,
CBsI3aHHBIE C OKCHIOM yriepoaa (1V)

37 VYronpHas KUCIoTa U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
"[losrydyeHue yriaekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIIECTBAX KaK O bubmorexa HOK
P https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepoaa
40 Kpemuuii u ero coe fuHeHus bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuoreka [IOK
«BaxxHenme HeMeTauibl U UX https://m.edsoo.ru/00ae0bf2
COCIUHEHHUS
KontposbHas padota Ne3 o teme

42 «BaxHeiimme HeMeTauIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCIUHEHHS»
OO6mrast XxapakTepruCTHKa XUMHYECKUX
9JIEMEHTOB — METAJLIIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYECKasi KpUCTaUIMUeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB
XHMHUYECKHE CBOMCTBA METAJIJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ae1156
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O0m1re crnocoObl MoTy4YeHUst
metaoB. CraBel. BeruucieHnus no

45 aBHEHHUSIM XUMHUYECKHUX peaKIni bubnmorexa LOK
yp peaKii, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 IlousiTre 0 KOPPO3UU METAIIOB bubmmorexa [TOK
PP https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
[Henourpie MeTa bl https://m.edsoo.ru/00ae14b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJTns https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxkueiiime coe fUHEHNUS KaIbIIH bubmorexa HOK
a H https://m.edsoo.ru/00ael15e8
51 O0001IEHE U CUCTEMATU3 AL
3HAHUH
JKEcTkocTh BOABI M CIIOCOOBI &€ bubnmuoreka [JOK
52
yCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTnueckas pabota Ne 6 mo Teme
53 "XEcTKOCTDL BOABI K METOALI €€ bubmmorexa [JOK
\ 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubnuoreka [JOK
54 A %
FTFOMITHITH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK

https://m.edsoo.ru/00ae1d86
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Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xenesa (M) https://m.edsoo.ru/00ae35e6
58 O06o001IeHne 1 cucTeMaTu3aIus
3HaAHUH
[Ipaktudeckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmmoreka [{OK
59 .
«BaxHenmme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brruncienus mo ypaBHEHHSIM
XUMUYECKUX PEaKIIU, €CITH OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COACPKUT IpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MaccOBOM JIOJM BBIX0J1a IPOAYKTa
peaxkuuu
61 O0001IEHE U CUCTEMATU3 AL
3HaHUH
KontposbHas padota Ned4 o teme
62 «Baxuneliue MeTauIbl U UX
COCTUHEHUS»
BemecTBa u Mmarepuaisl B bubnnoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpY’Karollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHUECKUX MPOobIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHue 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHue 1 bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaAaHUI

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

68

PesepBHeIit ypok. O600IICHHE 1
CHUCTEeMaTU3alus 3HAHUI

bubmmoreka [{OK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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METOAUYECKHUE MATEPHUAJIBI AJISA YUYUTEJISA
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