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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHONM paboueil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPEnogaBanusi yaeOHOro mpeameTa «XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu naé€T TpeACTaBICHUE O NENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiep>KaHue,
npeaycMaTpUBaeT pPacHpe/IeieHHe €ro Mo KiaccaM M CTPYKTYpUpOBaHUE TIO0
pasznelnaM M TeMaM MPOTPaMMbl IO XUMHUH, OINpPEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU  y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUsl, a Takke TpeOOBaHUHN K
pesynbratam oO0y4eHHs] XMMUU Ha YPOBHE I€JIeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHWMHUU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepUAIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJiib UrpatoT (GopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSITENIBHOW  Y4eOHOW  JIeITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B TPO()ECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
L[ETIOCTHOTO B3TJIsSI1a HA €IMHCTBO MPUPOBLI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU O0ECHEeUMBAIOTCS CHEUU(UKOM
colep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00IIero 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep:kaHHsi MPOTPpaMMbl MO XUMHH C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro moaxojaa k e€ uzyueHuto. Copep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMBbI IOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeICTaBICHUN 00 DIEKTPOIUTHUYECKOM TUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCcMaTPUBAIOTCS HAa OCHOBE SMIMUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOKHOCTEH MPAKTHUYECKOrO0 MPUMEHEHUS U IMOTYyYCHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KApTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TMO3HaHMs B Hayke. M3yueHHe XMMUU NPOUCXOAUT C HPUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knacce» u «Pu3mnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU 4YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XUMHYECKUX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, sA3blka HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TPH W3YUYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B (OPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHHA U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEI0BATEIbCKON
NEeSATENbHOCTH, OCBOEHUM MpaBHil O€30MacHOro oOpalieHus ¢ BELIeCTBAaMHU B
MOBCEIHEBHOM KU3HM.

[Ipy M3y4yeHUM XUMHUHM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HaYEHUE MPUOOPENIU TaKUe 1eJd, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSATEIBLHOMY MPHUHATHUIO PEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTH4YecKoe MpHOOIIeHue
oOydJaromuxcs K CaMOCTOSTENbHOM MO3HABATEIBHOM AESTENbHOCTH, HAYYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM NEATETLHOCTH, IMO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHUE MJIA
Pa3ITUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAayYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh UM OILEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TpPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlmMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JESATEIBHOCTH B UEIAX
COXpPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJIbHEHIIETO
o0y4eHHUSI.

OOmiee YMCIO YacOB, OTBEAEHHBIX MJS M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEAEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE 0 MeToAax MO3HaHMS B XUMUU. UUCThIE BelIecTBa M CMECH.
Crnioco0sI pa3jeneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyieMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OTHocuTenpHAs MOJICKYJISIpHAas Macca. MaccoBast 10711 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemectBa. Mok, MorsipHast macca. B3auMocCBsI3b KOJIMUECTRA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusznyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEAKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 000PYI0BaHUEM, U3yUYEHUE U OINHCAHUE
(bU3UYECKUX CBOHCTB 0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJCHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUsl BOJIbl) U XUMHUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE THIIPOKCUIIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
U3y4eHHE CIOCOOOB pa3/IelIeHUs CMECeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, JUCTHLISAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPEHHOU
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIEH MOJIEKY
(1IrapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3neMeHT W mpocToe
BemecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHUs KUCIOpoJa B Ja0OpaTopuu U MOpOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoaa B mpupojie. O30H — amioTpornHasi MoauduKaIus Kucaopoa.

TeroBolt 3PQEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE apHUKOBOTro 3¢ (deKra, pa3pylieHrue 030HOBOTO CIIOs.

Bogopon — »snmemeHT M mpocTtoe BewmecTBo. Haxoxaenue Bomopoaa B
npuposie, Gu3MUecKue W XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u comnm.

Momnsipabiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HEeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHeHuit. Oxcunbl. Knaccudukanms
OKCHJOB: coyieoOpa3yromniie  (OCHOBHBbIC, KHUCJOTHbIE, aM@oTepHbie) W
HecosieoOpasyromue. HomeHkmarypa okcuaoB. DU3MUECKHE €M XUMHYECKHE
cBoiicTBa OKcU0B. [loyueHune okcuaoB.

OcHnoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusnueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTm MetawuioB H. H. bekerosa.
[Tomy4denue KUCHOT.

Conu. Homenknartypa cosieil. @uzndeckre u XMMUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEAEIICHNUE COJCPKAHUS KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOMpaHue, paclio3HABAaHUE W H3YyYEHUE CBOICTB KHUCIOPOJa, HAOIIOAEHUE
B3aUMOJICHCTBUSL BELIECTB C KHUCIOPOAOM H YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (Mokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHAOB U
OMMMCAHWE WX CBOWCTB, IOJY4YEHUE, COOMpaHHE, pACNO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoJia (TopeHue), B3aumojaehcTBue Boaoposa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUATIOB),



uccieoBaHue oOpas3llOB  HEOPraHMYECKHX BEHIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEaKIUWd HEUTpalIu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajljla JAPYTMM U3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad N0 TeMe «BaxHeuiine Kiaacchl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKASl CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX 3yieMeHTOB. l[loHsitue o
IPYIIax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3ytoT aM(POTEPHBIC OKCHUIbI
Y TUIPOKCU/IBI.

[Tepuonunueckuii 3akoH. [lepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuomHas ©  JAJUHHOMEpUoAHass  (HOPMBI
[Tepunonuueckoit cuctembl xumuueckux 3nneMeHToB . 1. Menneneesa. Ilepuonasr
U rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB INEpUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0ueK atoMoB  TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHuro B [lepuonuueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPYIIaM U NEPUOAAM.

3nauenue I[lepuoauueckoro 3akoHa u [leproanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4y€Hbli U
rpaXkIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJiApHAasT MW HENOJSPHAs) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporuecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS).

Mexcnpeomemunle ceasu



Peanuzamus MexXnpeaMETHBIX CBSI3€M MPHU HM3YYCHUU XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. YE€pPe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbI€, TOIIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KajlMs, KalblLHUs U UX
COCMHEHUII B COOTBETCTBUM C TMOJOXXEHUEM »3JieMeHTOB B llepuonnueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Kiaccudukanysa XuMrU4ecKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YUCILY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, IIo
W3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[TorsiTue o ckopocT xumMu4eckod peakmuu. [loHsTHE 00 00paTUMBIX W
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oOHITHe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTue 0 xumnueckoM paBHoBecuu. DaKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  AJEKTPOHHBIM  OaylaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX  PEAKIUA C HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALNH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBsi3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBus MPOTEKAHUS peaKIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHM W coJleil B CBeTe MPEJACTaBICHUH 00 BIEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAIOB M HeMeTawioB (rpadura u anMmasa), CIOXKHBIX BEIICCTB
(x;mopua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPONPOBOJTHOCTH
pacTBOpPOB BEIECTB, IMpOLEcca AWCCOLMALMU KHUCJIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTEpHUAJIOB), TIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJICICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COCAUHEHHUs), PACIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUM HAa HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TanoreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYEeCKue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3aMoOJEICTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMEHeHHe. [leicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHU3M YEJIOBEKA. BakHeWIIne XJIOpUIbl U UX
HaXO0XJCHHE B IIPUPOJIE.

O6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUUYECKHe CBOMCTBa ceprl. CepoBOMOpOAd, CTpoeHUE, (PU3NYECKHE U
XuMuyeckne cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUEeCKHe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a MOJYYEHHUSI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIoIIEeH Cpellbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE O],
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETMICHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMuieckue cBoiictea. KpyroBopot azora B mpupojie. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpPEeACTaBUTENS Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXU, 3arpsi3HEHUE BO3JAyxXa, MOYBBl U BOJOEMOB). Docdop,
ajutoTporHbie Moaudukanmu gocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u bochopHas kuciora, pU3NIECKUe U XUMUUESCKHUE CBONCTRA,
nosydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTuka anemMeHToB IV A-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  auIOTPOIHBIC
Moau(UKALMK, PACHPOCTPAaHEHHE B Mpuponae, (HU3UYECKHEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuasl yriepoaa, ux
¢usznueckre M XUMHUYECKHME CBOWCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJIyYeHHE W TpUMEHEHHE. DKOJOTHYeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aqbHOrO TMOTEIUICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3NUECKUe U XMMHUYECKHUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATUS 00 OPTrAaHMYECKHUX BEIIECTBAX KAK O COECAUHEHHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (Yyrojib, WPUPOIHBIN Ta3, HEDTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONIOTMYECKH BAXKHBIX BEIIECTBAX: KUpPAX, OENKaX, yriIeBoJax — U UX
poJii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCANHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUECKHE CBOICTBA, TMOJYy4YEHUE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupoje. OOmme mnpeacTaBieHus o0
okcune kpemuusi (IV) u kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHellne CTpouTenbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobieMbl 0€30MacHOTO HCHOJIb30BaAHUS
CTPOUTENBHBIX MATEPUATIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COISHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
raJjloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpuAOB (TAJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAaHHE
BUJIeOMAaTeprasoB), HaOJIOICHUE TIpoliecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuK Ha Cylbdar-
MOH W HaOJIOJIeHHE MpuU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W HUX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasIoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHE,
cobupaHue, paclo3HaBaHWEe M W3YYCHUE CBOWCTB aMMMaKa, TMPOBEJICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yUEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX PpEmETOK ainMasza, Trpadura, ¢ylepeHa, O03HAKOMIIEHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbl W HW3yYE€HHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX
3az1a4 o treme «BakHelne HeMeTaJuIbl U UX COETUHEHUS)).

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTEepUCTUKAa XUMHYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMoOB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  DJNEKTPOXUMHUYECKUA  psif
HarnpsbkeHn metamioB. Ou3nueckue U XMMHUYECKUE CBOMCTBA MeTaiuioB. OO0mue
crocoObl mony4yeHus MeTaioB. [loHsiTHE O KOppO3MM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounble MeTauibl: MoJiokeHUE B [lepruoanyeckon cuctemMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHHE B IPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB U HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MAarHMd H  KaJIbLUMKM: IIOJOKECHHE B
Ilepuonunueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kbl (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIOCOOBI €€ YCTpaHEHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreme XMMUYECKUX 3IE€MEHTOB /1.
N. MengeneeBa, CTpOEHHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C o0paslamMyd METAUIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHAA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHIEOMATEPHATIOB),
VCCJIEJJOBAHNE CBOWCTB MKECTKOW BOJBI, MPOILIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BO3MOXKHO  HCIOJB30BAaHUE  BUJEOMATEpPUATIOB), IPU3HAKOB  IPOTCKAHMUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MAarHUs, KAJIbLHUs, aJIOMHUHUS, [IUHKA, JKEJe3a
(II) u xene3a (III), memau (II), HabmroneHNE W ONMKMCAHUE TPOILIECCOB OKPAIIMBAHUS
IJJaMEHU MOHAMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTepHajoB), UCCae0BaHUe aM(OTEPHBIX CBOMCTB TMIPOKCHIA ATFOMUHUS
Y THAPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. IlepBas momouns mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (mpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beuiects, Aanee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéa3u



Peanuzammst MeXIpeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIHOJB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAYYHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, IEePUOJINIYHOCTh, HAOJIOIEHUE,
DKCIICPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJIEb, SBICHUE, IAaPHUKOBBIH
3 PeKT, TEXHOJIOT U, MATEPUAIIBI.

dusnka: wmartepusi, aToOM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJIA, JJICKTPHUCCKUH 3apsj, MPOBOJHUKH,
MOJYNIPOBOIHUKH, JAHAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTD, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPOA3JIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC TMOPOJIHI,
IOJIC3HBIC UCKOIIAeMbIC, TOILIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIIbBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBE MpaBUJIaMU M HOPMaMU TMOBEJEHHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXAalOT  TOTOBHOCTh  OOyYaroU[uxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

LEHHOCTHOT'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAcJeAuI0, TMOHMMaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSAX MHPOBOM M OTEYECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOUCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKOM, TBOPYECKOM W  JIPYrUX  BUIAX
JESTEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOUM JesATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJACHHWE M IIOCTyIKH CBOMX TOBapUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

MHUPOBO33PEHYECKUE IPEICTABICHNUS O BEIECTBE M XUMHUYECKOW pEaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHSA HAyKM M COCTaBIAIOIINE
OCHOBY [l IOHMMAHUS CYIIHOCTH HAayYHON KapTUHBI MUpa, NpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HANPABICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUHU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaO0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIPaBOYHOMN



TUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMU CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOEKTHOM U HUCCIEAOBATEIBCKOM
NESATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH W YPOBHS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KM3HU, OCO3HAHHWE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH COOJIFOJICHUST TpaBWw 0€30MacHOCTH MpHU  OOpalleHUU C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poa,
yBOKEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHON MpodheCCUOHAIBHOM JeATeIbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOo(EeCCHOHATBLHOM Cpeie;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

IKOJIOTUYECKH I1eJIeco00pa3HOe OTHOIICHHE K TMPUPOJE KaK HCTOYHHUKY
KW3HU Ha 3eMJle, OCHOBE €€ CYIlECTBOBaHUsI, TOHUMAaHUE 1IEHHOCTH 30pPOBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UIECKOMY M TICUXWYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
paBujI O€30IMIaCHOTO MOBEACHUS IMPU PadOTE C BEIISCTBAMH, a TAKXKE B CUTYAIIHUX,
YTPOKAIOIIMX 3I0POBBIO U )KU3HU JIIOJIEH;

CITIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIy9aeMble MPU W3YyUYCHHH XUMUH, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHMYECKOM  KYyJIbTYpbl, OCO3HAaHHMS TIJI0OQJIBHOTO  XapakTepa
AKOJIOTHYECKUX TPoOJIeM M MyTeH WX PEUICHUS MOCPEJACTBOM METOJIOB XUMHUHU,
9KOJIOTHYECKOTO MBIIJICHUSI, YMEHHUSI PYKOBOJICTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOMN U COLIUAIIbHON MPAKTHUKE.

METAINPEIMETHBIE PE3YJIBTATHI

B cocraBe wMeTanpenMETHBIX pPe3yJbTaTOB BBIACISIOT 3HAYUMbIC JJIs
dbopMuUpOBaHUS MHUPOBO33PCHHS OOINCHAYYHBIC TOHATHSA (3aKOH, TEOpHS,
MIPUHIIMI, TUIIOTe3a, PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOpbhIC
HCTIONIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M IO3BOJSIOT Ha
OCHOBE 3HAaHMM W3 ATUX MPEIMETOB (POPMUPOBATH MPEIACTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATUBHBIE), KOTOpPbIE 0OECHEeunBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3zoBble JJornyecKkue 1ecTBUMA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: PAaCKPBIBaTh CMBICI XUMHYECKUX MOHATHN (BBIACTATH UX XapaKTEepHBIE
MPU3HAKK, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSTHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, [0 aHAJIOTUN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThH B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJJIEMEHTa), XUMH4YecKas ¢dopMmysia U YypaBHCHHUE
XUMHYECKOW peaKiy — MpU PEHIeHUH Y4eOHO-TT03HABATENbHBIX 3a1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh U XapaKTE€pU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIMPOCHI B KAUYE€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEICHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOAOM IIpollecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPAaBOYHBIC
nocoOus, pecypcsl WHTEepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



yYMEHHE MPUMEHSTh PAa3IMYHbIE METOJBl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPENEAEHHOr0 TUIA, TPUOOPETEHNUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus WHDOpMaAuu U
WUIIOCTPUPOBATh pEIIAeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMH popMaMu rpaduKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBHUS:

YMEHHS 3aJaBaTh BOMpOCHl (B Xoie aAuanora W (Wiad) JHUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHMSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMHUYECKOT0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1ab0paTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NPHU  PELICHHUHU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTUBHbIC YHUBepPCcAJIbHbIE yUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(h(HEeKTUBHBIE CTIOCOOBI PEeIIeHHs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/Ja4, CaMOCTOSTEIBHO COCTaBIATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble€ B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepaibHOM paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHoM obnactu  «XuMus», BUIbI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHily oOyuenus B 8 kjiacce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOJHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BeIeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccuPukamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHHUs, PEaKIMU 3aMEIIeHUs, peaKiuu
o0OMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTadb, PaguycC
aToMa, XMMHYECKas CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOp, MAacCOBasi JIOJIsI BEIECTBA
(poreHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITUS MPU ONUMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMymnaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHWE NEPUOJIMYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJABHAs
noarpymnma (A-rpymnmna)» u «rmobounas nmoarpynna (b-rpymma)y», maneie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckas cucrema XuMHueckux diemenrtoB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00llee YUCI0 3JIEKTPOHOB
U pacnpeereHre UX Mo 3JEKTPOHHBIM CI0SIM);

KJIACCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEAKUUU (MO YUCIY M COCTABY Y4YaCTBYIOIIMX B PEaKLUUU
BEUIECTB, MO TEIIOBOMY 3P (DEKTyY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi ONUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX Kauy€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpAIECHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBLHON ACSTENIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiaccUu(UKaIHIO,
BBISIBJICHUE MPUYHMHHO--CIEJICTBEHHBIX CBSI3€M — JUIsl M3YYEHHS] CBOWCTB
BEIIECTB W XHUMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

cleioBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH M
nabopaTopHbiM 00OpYIOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA H KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(maxkmyc, heHondTanenH, METUIOPAHK U APYTHE).

K koHily 00ydenus B 9 kj1acce npeMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMHUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLHUALNS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
ajoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, UOHHAs,
METaNIMYecKasi), KpHUCTaJUIMYecKass pemeETKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEaKUHuH, MPEACIbHO IOIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATUU W
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY I COCTaBJICHHUS (PopMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIUMHEHUH mo ¢GopMmynaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPraHMYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pELIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoArpymnna (A-rpynma)» U «mnobodHas
noarpymnmna (b-rpynma)», Maneie u OoJblIME TMEPHOJbI, COOTHOCHUTH
0o003HaueHusi, KOTOphlE HMEIOTCS B TNEPUOAUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJIEKTPOHHBIM CJOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaeaax MajiblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3()(PEeKTy, MO0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHENU(UUECKUEC XUMUUICCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIMCAHUE
MpUMEPAMU MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIH;

COCTaBJISITh YPABHEHHS BJEKTPOJUTUYECKONM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKuil, MOATBEPNKAAIINX CYIIECTBOBAaHUE
TCeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIHA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIuii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJCKYISIPHYI0O W MOJSPHYIO MAacchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COCIMHEHWsI, MACCOBYIO JIOJIO BEI[ECTBA B PAaCTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBWja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakKkKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KadeCTBEHHBI  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMH/I-,
noaua-, kapOonat-, docdar-, cuwiIMkKaTr-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEIFHON JeATEeIbHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBISIBIICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaAOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peasibHBbIA |
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LM (PPOBbIE)
n/n TeM MPOrpaMmbl Bceero Konrpoakupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHUYECKHE TOHATHS
Xumus — BakHas 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837¢
yeraoBeKa
12 BemectBa 1 xuMu4yeckue 15 | bu6mmoreka [IOK
peakuun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 | 1 bubmuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c¢
Hroro no pazgeny 30

Pasnean 3. Ilepuonnueckuii 3akon u llepuoguveckasi cucrema xumuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHue aToma

12| Osemmenno : BiGmiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyorieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznena 2. HeMeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 | bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COEAMHEHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeTUHEHU ST

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxneiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aonas cpeaa
4.1 BemecTBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
' B P hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 ITonaTrre o MeTogax MO3HAHUSI B XUMHUH 1

https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
N bubmuorexa [JOK
3 B JIaOOpaTOpHUH U MPUEMBI OOpAIICHUS C 1
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)

4 Yuctele BemecTBa u cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktruueckas padota Ne 2 «Paznenenue

5 cMmecelt (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1 bubmmorexa [TOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIH )»
bub6 OK

6 ATOMBI U MOJIEKYJIbI 1 nommoreka L

https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8

bubnuoreka [JOK

8 [IpocThlie U croXXHBIE BELECTBA 1

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJICKYJIIPHOE YUEHHUE 1 bubmorexa OK
YIp yi https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. 1 bubmuoreka [JOK



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

Xumnueckas popmyrna. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTeNbHAS AaTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOT0 3JIEMEHTa B bu6mmoreka [{OK
COCJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Moibs. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUYECKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUs MaCChI BEIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 110 bubmuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaAKIUMA https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYeCKUX peakimil
18 (coe I/IP(};HI/IS[H a3JI0KEHUS 3a1\I;e eHHI/Iﬂ bubmmorexa [TOK
8 P > SAMCTIEHITL, https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneauct. O600IeHNE 1 bubmmorexa [TOK
H a ’ Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3allusl 3HAaHUI
20 Kontponsnas pabora Nel mo teme «Bemecta bubnnoreka [JOK
U XUMUYECKUE PEAKIIAN» https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo 3JIEMEHT U IPOCTOE Beﬂy:cmo Bubmmorexa LIOK
post p B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3znyecKue U XMuMHYECKHE CBOMCTBA bu6nuoreka [JOK



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

KHCTIOpo/1a (peaKkInu OKUCIICHUS, TOPCHHUE).
TTonsarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poaa B

bu6mmoreka [IOK
23 mabopaTopuH U MIPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
TemoBoit 3¢ (hekT XUMHUECKON peaKInH,
bubmmoreka [{OK
24 MIOHSATHE O TEPMOXUMHUYECKOM YPaBHEHHH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITUIX
TomnuBo (HedTh, yroias U METaH).
(1edp, yr ) bubmmoreka [{OK
25 3arpsi3HEeHHe BO3IyXa, CITIOCOOHI €ro
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTnueckas padota Ne 3 o Teme
bu6mmoreka [IOK
26 «ITomyuenue u coOupaHue KUCIOPO/a,
. https://m.edsoo.ru/ff0d4ae2
HU3yYEHHE €r0 CBOMCTBY
7 Boaopon — sneMeHT u mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKkue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousaTue o KucIoTax U COJISIX bubmorera [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPoIa B bubnunorexa [JOK
J1a00paTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o teme
31 «IIT)OJI [931( 1/112061/1 aHHe BOJOPOIa bubmorexa HOK
i . p JLOpoJIa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
bu6mmoreka [JOK
32 M i 00BE .3 A
OJIAPHBIH ODBEM Tas0B. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brruucnenus o00b€Ma, KOJTUYECTBA BEIISCCTBA bubnuoreka [JOK



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
https://m.edsoo.ru/ff0d542e

rasa I10 €ro U3B€CTHOMY KOJIHYECTBY
BEIIEeCTBA WM 00bEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 006EMOB ra30B 10 ypaBHEHHUIO

o bubnuotexa [JOK
34 peakiry Ha OCHOBE 3aKOHA 00BEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOIICHUM ra30B
. bubnuorexa [JOK
35 dusznueckrue U XUMHUYECKHE CBOMCTBA BOIbI
https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
36 CocraB ocHoBanui. [lonarue 00 nHIUKATOpaX
AHKATOP https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HEHACBIIMEHHBIE PacTBOPHL. MaccoBast 1015 bubmorexa OK
B PavTBOPEL A https://m.edsoo.ru/ff0d5b40
BEIIleCTBA B pacTBOpE
[IpakTnueckas pabota Ne 5 o Teme
. bubmuorexa [JOK
38 «IIpurotoBieHue pacTBOPOB € ONPEACIEHHON
o o .. https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIIECTBA
39 KonTtponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune u XuMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHOB
4 OcHoBaHus: cocTaB, Ki1accudukams, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XuMU4eCKHEe CBOWCTBA bu6nuoreka [IOK
OCHOBaHUHN https://m.edsoo.ru/ff0d67ca
m Kucnotsl: coctas, knaccuduxarus, bu6nmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bubmuoreka [JOK

45 [Tosydyenne u XMMHUYECKUE CBOMCTBA KUCIOT
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuoreka [JOK
MIOJIYy4EeHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemmenue
47 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TeEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»
43 I'eneTnueckas cBsI3b MEXKy KJacCaMH bubnuorexa [JOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O06o01enre 1 cucTeMaTru3aus 3HaHUHA 1
https://m.edsoo.ru/00ad9cb2
50 KonTponsnas pabora Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACChl HEOPraHMYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIIACCU(PUKATUU
bu6mmoreka [IOK
51 XUMHUUYECKHUX AJ1eMEHTOB. [TonsATHE 0 rpymnmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
[Tepuoanueckuii 3akoH u [lepuoandeckas
bu6mmoreka [JOK
52 cUCTeMa XMMHYEeCKUX 3y1eMeHToB JI. .
https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuoapl, rpynIibl, OATPYIIILI bubmmorexa [TOK
PHOJIBL, TPYIHIBL, TIOATPYI https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnnoreka [JOK
N30TO1EI https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB
. bubmuoreka [JOK
55 anemeHToB llepronnueckoit cucremsr /1. 1.
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepuCTUKAa XUMHUUYECKOTO 3JIEMEHTA I10 bubnunoreka [JOK
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ero noJioxkeHuto B Ilepuoauueckoii cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3navenue [leproanueckoro 3akoHa ass

bu6mmoreka [IOK

57 pa3BuTHUA HayKu U npaktuku. 1. 1. 1
. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIN, NEIAror U rpakJJaHuH
53 DNEeKTPOOTPUIIATEIHLHOCTH ATOMOB 1 bubnuorexa [JOK
XHUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnag xumMudeckas CBsI3b 1 bubmmorexa LHOK
https://m.edsoo.ru/00adac34
bu6moreka [IOK
60 KoBanentHas nossipHas XUMHUY€ECKasi CBS3b 1
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 KoBanenTHas HenoJisipHas XMMUYECKas CBSI3b 1
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneHy okuceHus I https://m.edsoo.ru/00adae28
63 OKHUCIUTEIIHFHO-BOCCTAHOBUTEIIHHBIE PEAKIIUH 1 bubmorexa HOK
peaxtl https://m.eds0o.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIHN 1 bubmorexa LHOK
https://m.edsoo.ru/00adb076
65 Kontponbras padorta Ne4 o reme «CtpoeHue 1 bubnnoreka [JOK
aToMa. XMMHYECKas CBI3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0o01IeHNE U | bubnuoreka [IOK
cUCTeMAaTU3alys 3SHAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o01IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O00O1IEHNE U | bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuit 3akoH. [lepnoanueckas
bubmmoreka [{OK
1 chcTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
N bubmuorexa [JOK
2 XUMHWYECKUX JIEMEHTOB TEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
(507 (001 (V):!
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMHuueckoil CBSI3U U THIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuueckux peakiuu 1mo | bubnnorexa [JOK
Pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTU XUMHUYECKOUN pEAKIUH.
bubnuoreka [JOK
7 [ToHATHE O TOMOTEHHBIX U I'€TEPOT€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakumsx
[ToHATHE O XMUMHUYECKOM PABHOBECHUHU.
g @akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XHUMHUYECKOU pPCaKun U IMOJIOKCHUC
XUMHUYCCKOT'O paBHOBCCHUS

https://m.edsoo.ru/00adc28c
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OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUY. bubnuorexa [JOK
CunbHbIe U cr1adble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUs peaKkui
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
. bubnuorexa [JOK
12 B CBETE MPEJICTABIICHUI 00
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAIITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
. . bubnuorexa [JOK
13 MPEACTABICHUI 00 AIMEKTPOIUTHIECKON
https://m.edsoo.ru/00add8b2
JUCCOTHAITAN
. bubmuorexa [JOK
14 [TonsiTue o ruapoIU3e coJie
https://m.edsoo.ru/00add9d4
. bubnuoreka [IOK

15 O0001IeHne U cucTeEMaTU3aINs 3HAHUN nommorexa L

https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
JKCIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme

bu6mmoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIHS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacCTBOPAX»

18 OO1as XxapakTepucTUKa raJIoreHoOB. bubnnoreka [JOK
XUMHYECKHE CBOMCTBA HA MpUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KUCIIOTA,

P P N bubmuoreka [JOK
19 XUMHUUYECKHE CBOMCTBA, MOJyYEHHE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 IIpaktuyeckas padora Ne 2 o reme bubnuoreka [IOK

«IlonmydeHue CONAHOMN KUCIOTHI, U3ydeHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

. bubnuorexa [JOK
21 peakuuii, €Ciii OIMH U3 PEarcHTOB JaH B
https://m.edsoo.ru/00ade488
M30bITKE
” OO61ast xapakTepucTuka 31eMeHTOB VIA- bubnuorexa [JOK
TPYIIIIBL https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOTU(UKAITUU CEPBI.
P ¢ . P N bubmmoreka [{OK
23 Haxoxnenue cepbl U €€ coeTuHEHMI B
. https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CepPhI
4 CepoBonopo, cTpoeHue, Pu3ndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunpl cepol. CepHas KUCIIOTa, (GU3UIECKUE bubmuorexa [JOK
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHWMHYECKUE PEAKIUH, JIEIKAIE B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOC00a MOTydeHUs bubmuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAIOILEH Cpeibl COEAMHEHUSIMU CEPBI
7 Brruncnenune maccoBoii 101K BEIXOa bubmuoreka [JOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTuKa 3J1eMeHTOB VA-
bu6mmoreka [JOK
28 rpynnsl. A30T, paclipOCTpaHEHUE B IPUPOJIE,
. https://m.edsoo.ru/00adeea6
(buznuecKkrue 1 XuMUYEeCKHEe CBOWCTBA
29 AMMHMaK, ero pu3ndecKkue U XUMUICCKUE bubnnoreka [JOK
CBOWCTBA, MTOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpaktuyeckas padora Ne 3 o reme
bu6mmoreka [JOK
30 «ITonyueHne aMmmMuaka, U3y4eHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucjoTa, e€ pusndeckue u bubnunoreka [JOK
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XUMHYECKHUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS
B KauecTBE MUHEPAIbHBIX Y100pEHUH.

bubmmoreka [{OK

32
XHUMHUUYECKOE 3arpsA3HEHUE OKPYXKaIoIen https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopuas
bubmmoreka [{OK
33 KHUCJIOTa, GU3UYECKUE U XUMUUECKHE
. https://m.edsoo.ru/00adf68a
CBOWCTBA, MTOTYYEHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
. bubnuoreka [JOK
34 MUHEpaJIbHBIX y100peHuil. 3arps3Henne
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHEHHE B IPUPOJIE, bubmuorexa [JOK
(buznueckrue 1 XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJOTHIECKHUE bubmuorexa [JOK
poOJIeMBI, CBSI3aHHBIEC C OKCHUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
V)
bu6mmoreka [JOK
37 VYroJibHAs KUCHOTA U €€ CONn
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckast padota Ne 4 o Teme
" bubnuoreka [JOK
38 [TosnydyeHue yriiekuciaoro rasa.
" https://m.edsoo.ru/00ae027¢e
KauecTBeHHas peakiius Ha KapOOHAT-HOH
39 [TepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnnoreka [JOK
BELIECTBAX KaK O COEAUHEHUAX YIIepoaa https://m.edsoo.ru/00ae054¢e
b K
40 Kpemnuuii u ero coennHeHus nomoreka O
https://m.edsoo.ru/00ae080a
A1 IIpakTtuyeckas pabota Ne 5. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

https://m.edsoo.ru/00ae0bf2
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«Baxuenme HeMeTaJUIBI U UX COEIUHEHUS)

KonTtponpsHas padota Ne3 mo teme

bubmuoreka [JOK

42
«BaxxHeune HeMeTauIbl U UX COSTUHEHUS https://m.edsoo.ru/00ae0el8
OO6mast XxapakTepUCTUKAa XUMUYECKUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuorexa [JOK
CBA3b U METAJUINYECKAS KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nuecKre CBOMCTBA METAIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

. . bubnuoreka [JOK
44 DNEKTPOXUMHYECKUN Psijl HAlPsDKEHUN
https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mme cnocoObl MOTYYSHHUS METAJLIOB.

45 CrutaBsl. Berumnciienns no ypaBHeHUSAM bubnuoreka [IOK
XUMUYECKUX PEAKIUH, €CIIN OJIUH U3 https://m.edsoo.ru/00ael 156
pEareHToB COACPKUT MPUMECH

bu6mmoreka [IOK

46 [ToHsaTHE O KOPPO3UU METAJLIOB
https://m.edsoo.ru/00ae1278
bubmuorexa [JOK

47 Illenounbpie METaJIIbI 1

https://m.edsoo.ru/00ael14b2
bu6mmoreka [JOK

48 OKcuIbpl ¥ THAPOKCUBI HATPUS U KIS

https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMenbHbIC METAIIJIbI — KAIbIIHI 1 bubmuoreka [JOK
Marduu https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coenuHeHUS KaJbLU
https://m.edsoo.ru/00ael5e8
51 O06o0meHre U cucTeMaTr3amus 3HaHUHA
52 JKécTkoCcTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS bubmmorexa [TOK
8 yerp https://m.edsoo.ru/00ae1 886
53 [IpakTiueckas paborta Ne 6 mo Teme bubnunoreka [JOK
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"YKécTkoCTh BOJIbI ¥ METOJIBbI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8

bubmuoreka [JOK
54 AtoMuHHN
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
56 XKeneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuapokcu bl 1 conn xkenesa (1) u bubnuoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o01enre 1 cucTeMaTru3aus 3HaHU
[IpakTnueckas padota Ne 7. Pemenue
bu6moreka [IOK
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
. https://m.edsoo.ru/00ae3de8
«Baxueime MeTaibl ¥ UX COSAMHEHUSD
Boruncnenus mo ypaBHEHHUSIM XUMHYECKUX
€aKIIMii, €CJIM OJINH U3 PEareHTOB JaH B
P P bu6mmoreka [IOK
60 M30BITKE WK CONCPKUT IPUMECH.
. https://m.edsoo.ru/00ael750
Brruncnenust MaccoBoi A0JM BBIXOJA
MPOAYKTA PEaKLUU
61 O00011eHre U cucTeEMaTU3aLNs 3HAHUN
& KontponbHas padota Ned4 o Teme
«BaxHelmue MeTamibl U UX COSANHEHUS»
63 BeniecTBa 1 maTepuanbl B TOBCEAHEBHOM bu6mmoreka [JOK
JKU3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen bubnnorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp XuMuM B pelIeHUH SKOJIOTHUECKUX bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270
66 PesepBHslit ypok. O600IeHE 1 bubnunoreka [JOK
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CHUCTEMAaTU3alus 3HaHNI

https://m.edsoo.ru/00ae0dOa

67 PezepBubiit ypok. O0o0IeHNE U | bubmuorexa [IOK
CUCTEMAaTHU3alus 3HAHNHI https://m.edsoo.ru/00adb33c¢
68 PezepBHblii ypok. O0o0mICHNE U | bubnuorexa [JOK
CUCTEMAaTU3alUs 3HAHNHI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos N.I'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKLII/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCBeIJ_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJA

Mertoaudeckoe nocoobue k yueonuky O. C. 'abpuensna «Xumus». 8-9 kiace / O.
C. TI'abpuenssn. — M. : lIpoda, 2018 —109, [3] c.

Xumus (6a30BbIN ypoBeHb). Peanuzamnus tpedoBanuiit ®I'OC ocHOBHOTO 00111€T0
oOpa3oBaHus: MeToguueckoe nmocodue s yunurens / Kasepuna A. A., [luayruna
I'.B.; nox pen. I'. B. [Inuyrunoii. M. : ®I'BHY «MHcTUTYT cTpaTeruu pa3BUTUA
oOpazoBanus PAOy», 2022. 81 c.

Xumus. 3agauauk ¢ "momomuankoM". 8-9 kiaccel - ['apa H.H., I'abpycesa H.H.
[TocoGue it caMoCTOSTENbHON PaOOTHI 110 HEOPTAHUIECKOW XUMUHU.

HupensuuxoB B.U., Yepnobenbckas .M.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
chemege.ru
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