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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUU W PAa3BUTHH MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LeH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIBHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOW MEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3yd 3HAHUSA U ONBIT, MOJYYCHHBIC MPU H3YUCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOr0 TOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M 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 HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAsA AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuétel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MTOBAPEHHON
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31e€MeHT U mpocToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupojae. O30H — auioTponHas MoAU(pUKALI KACIOPOAaa.

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

Bogopon — »snmemeHT M mpocToe BewmecTBo. HaxoxaeHnue Bomopoaa B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPpUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuneHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinaTypa ocHOBaHui. DPU3NYECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. @uszndeckne U XMMUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),
uccieqoBaHue oOpas3llOB HEOPraHMYECKHX BEHIECTB PA3JIMYHBIX  KIJIACCOB,



HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAaX KUCIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJJIaMH, PEAKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMWH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJIM, PEIICHUE
AKCIIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BaxkHehmue Kiaacchl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuognas ©  JJiMHHONepuoaHas  (HOpMbI
[Tepuonuueckoit cuctembl xumuueckux 3meMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja U
TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemuwie ceéazu

Peanuzamus MexXnpeaMeTHBIX CBS3€H MPU HM3YYEHHM XMMUHA B 8 Kilacce
OCYILIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIN (akT, TUIOTE3a, TCOPHs,
3aKOH, aHalW3, CHUHTE3, KiIaccuukamus, TMEepUOJNIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PAMOAKTHBHOCTH, MOJIEKYNA, JCKTPUUYCCKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHHUE BEIIECTBA, ra3, (M3UYCCKUE BEITMYUHBI, STUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
TI0JIC3HBIC UCKOIAeMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemnrecTBo 1 XUMHYeCKAasi peaKIusi

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYCCKUX 3JeMEHTOB /1.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHUU CBOWCTB
XHMHYECKUX DJCMEHTOB TIEPBBIX TpPEX TMEPHOJOB, Kajaus, KajdbllUd W UX
COCIMHCHUN B COOTBETCTBHHM C TIOJIOKCHHEM DJJIEMEHTOB B Illepuogmdeckoii
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BeleCTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COCIMHEHUI, TeHETHYECKas CBS3b HEOPTraHUYECKUX BEIIIECTB.

Knaccudukaius XuMUYeCKUX peakuii Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCTY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUIECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHsITHEe 0 TOMOTEeHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [lorsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XWMHUYECKOW PEaKIUU U TOJIOKEHUE XHUMHYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUMU,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue ypaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMid ¢ HCIOJIB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AMCCOLMALMM BEUIECTB C Pa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA MW COJEM B CBeTE MPEACTaBICHUH 00 AIEKTPOIUTHUECKOU
nucconmanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HEeMeTauioB (Tpadura W anmasa), CI0KHBIX BEIIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MpOLECCAa AMCCOLMALMU KHUCJIOT, IIEJIOYER U COJel
(BO3MOXKHO  WCTOJIb30BAHWE BHJICO MaTepUajoB), TPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHHUs, COSTUHEHHUS), PaClO3HABAHUE HEOPTaHMYECKUX
BEIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM Ha HOHBI, pEILICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYEeCKue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M YeJIoBeKa. BakHehmue XJIOpUabl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mias xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUPUKAIINKI KHCIOPOIa
U cepbl. XUMUYECKHUE CBOMCTBa ceprl. CepoBOOpO, CTpOCHUE, (PU3UUYECKHE U
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeXanme B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. HaxoxzaeHnue cepbl U €€ COEAUHEHUM B TpUpoJe. XUMHUUECKOE
3arps3HEHUE OKPYXKAIoIIeH cpellbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE 10K,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPALICHHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTETMIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XumMnuieckue cBoiictea. KpyroBopot azora B npupojie. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUE CBOMCTBA, MofyueHue U npuMmeHenue. Coiam aMMOHUS,
ux (pu3nyYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoMcTBa (0OIIME KaKk TMPEACTaBUTENS Kjacca KUCIOT U crenuduieckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXU, 3arpsi3HEHUWE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu gocdopa, puznueckue M XUMHYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nostydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
MoauUKAIMK, PACIPOCTpaHEHUE B MpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcubl yriaepoaa, ux
dbu3udyeckue W XMMHYECKHE CBOWCTBA, [EWCTBHE HA IKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
sbdext. YronpHas KucnoTa U €€ Coiu, uX (PU3nYecKne U XMMHUYECKUE CBOICTBA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YIIIEBOJOPOAOB (Yroib, NPUPOAHBIA Ta3, HedTh),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTUYECKHN BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH .

Kpemuuii, ero ¢mu3uyueckue W XHMHUYECKHE CBOWMCTBA, TMOJYYCHHE U
npumeHenne. CoenuHeHHuss KpemHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIIUICHHOCTH. Ba)kHEWITME CTPOUTENbHBIE MaTepHaNbl: KepaMHKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobimeMpl 0e30macHOTO HMCIOJIb30BaHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAaUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE MTPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BAaHHE
BUJIEOMATEpUAIOB), HAOMIOICHUE TpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3Yy4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakliuy Ha CcyibdaT-
MOH W HaOJIoJICHWE Mpu3Haka €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepranoB), oOpas3iamMu a3oTHBIX U (PocPopHBIX yH0OpeHUid, MoTydeHue,
coObupaHue, paclo3HaBaHWE M H3YYCHUE CBOWCTB amMMuaka, NPOBEJACHUE
KaueCTBEHHBIX PEaKlUii Ha MOH aMMOHUS U (PocdaT-uOH U U3YUYEHUE MPU3HAKOB
UX MPOTEKaHUsl, B3aUMO/JICHCTBUE KOHIICHTPUPOBAHHOMN a30THON KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHHUE Mo/iereit
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpadura, ¢yuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOWCTBOM TPOTHUBOTa3a, MOJyYeHUE, COOMpaHHUE, paclo3HABAHUE U M3YYCHHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pEakKIuii Ha KapOOHAT W
CUJIMKAT-UOHBl M M3YYCHHE TMPU3HAKOB UX TMPOTEKaHUs, O3HAKOMJICHHE C
NPOAYKIIUEH CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHeime HeMeTaaIbl U UX COCAUHECHUS Y.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHuss B llepumogmueckoit cucreme xumuuyeckux siemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckrue U XMMHUYECKUEe CBOWCTBa MeTaiioB. O0mue
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTajab, YYT'YH, IIOPAUTIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenpaeneeBa, CTpo€HUE WX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeENbHBIE METAUIBI MAarHUd ©  KaJIbIWM: TIOJIO)KEHUE B
[Tepuonuueckoit cucreme xumuueckux syeMeHToB [[. . Menaeneesa, ctpoeHue
HX aTOMOB, HaXOXXJIeHHE B TIpupoac. PU3NUECKHNE U XMMUYECKHE CBOMCTBA MarHUs
W Kajnplms. BakHeimume coenuHEeHHUs Kaiabliusd (OKCHA, THIPOKCHI, COJIH).
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



ANOMHUHMI: TIOJIO)KEeHUE B [lepnoanueckor cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoanueckoil cuctreMe XUMUYECKUX AIEMEHTOB /I,
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHME C oO0pa3llaMud METaJUIOB M CIUIaBOB, HUX (PU3NUECKUMHU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEW B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATpPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHUE CBOMCTB >KECTKOM BOJIbI, MpOIEcCa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAUYEeCTBEHHBIX PEAKIIMI HAa MOHBI: MarHus, Kajblvs, AJIIOMUHUS, IMHKA, >Kelie3a
(I u xenesza (I11), menu (1), HaGMOICHUE U OMHMCAHUE MTPOIIECCOB OKPALTHBAHHS
JJaMEHU MOHAaMM HaTpus, Kajausg MW Kajablus (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpPHUAJIOB), HCCeoBaHEe aM(OTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilune
METaJUIbl U UX COEAUHEHUS.

XuUMHA U OKPYXKAKIIAA Cpeaa

BemectBa u maTepuansl B IOBCEIHEBHOM >KM3HM 4YenoBeka. be3zomacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpPYXkarllel cpenbl (IMpeAenbHas IOMycTHMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Pogb XuMuu B pelieHur dKOJIOTHUECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTrepuaibl).

Mescnpeomemmunie cea3u

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIIEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCupUKalus, TMEepUOJUYHOCTh, HaOJIIOJICHHE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, H3MEPEHUE, MOJEIb, SBJICHUE, IAapPHUKOBBIN
3¢ bexT, TeXHOIOTHS, MaTePHAIIbI.



Odwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
W30TOMBI, PAAMOAKTUBHOCTb, MOJIEKYyJNa, JJIEKTPUYECKHUI 3apsij, MPOBOIHUKH,
MOMYPOBOJHUKH, IUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeNIOo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (pU3MUECKHE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOEe
MPOCTPAHCTBO, MJIaHEThI, 3BE3/b1, CoMHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, SKOCUCTEMA, MHUHEPAIHHBIC
ya0oOpeHwsI, MUKPO3JIEMEHTHI, MaKPOAJIEMEHTHI, TUTAaTeIbHbIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIE MOPOIHI,
MOJIE3HBIC UCKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUICKUMH
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaKOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeAuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYCCKOW HAyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHUCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW JESTEIHHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJACHUWE M TMOCTYIKH CBOUX TOBapUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM W COCTABJISAIOLIME
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJyYEHHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKUMHU CpEJACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBW  0€30MacHOCTH MpHU  OOpalleHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHHUS TMPEJAMETHBIX 3HAHWKW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU U3YyYCHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCA MM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTe3a, (DAaKT, CUCTEMa, TIPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATHUBHBIE), KOTOpbIE 00ECHeurnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHUHU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHil,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIPOIllECCE TIO3HAHWS TOHATUS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TMPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOTO THMA, IPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIaeMble 3aJladyl HECIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpYKarollell NpupoHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS Yy4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAeJeHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaiibHOW paboueil mporpamMmMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHUH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B  OMHApHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOANYECKOM 3aBHCUMOCTU CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DHJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY U COCTaBy YYAacTBYIOLIUMX B pPEAKIUHU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHMS, MACCOBYIO JIOJIO BEIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB M XUMHYECKUX PpEAKUUN, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMHU IO BBIIIOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M OPOBOAUTH  XUMHYECKHME  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TMOHSITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peaknud, MOJb, MOJSPHBIH  00BEM,  pacTBOp,  DIEKTPOJHUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKHCIEHHE M  BOCCTaHOBJICHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKHX TIOHSATUM U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpynna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sijApa, O0OIIee YUCIO SJIEKTPOHOB W
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE SJIEMEHThI, HEOPTraHUYECKHE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CIOXHBIX BELIECTB, MOJATBEpPKJIas OMNHUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKklui, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHA,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYMHHO-CIICICTBEHHBIX CBSI3€M — N1 M3Y4YEHHUS CBOWCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemMeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC 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
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEeHue u yriay6ienre 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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 COeAUHEHU S

. bubnmoreka [JOK
31 Obmue cBoicTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 6 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 6
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A bp
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
IIpenmer xumun. Posib XUMHHU B 3KU3HU b K
1 el 1 0 0 04.00.20p3 Promorera IO
yejaoBeKa. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
TlousiTie 0 MeTOAaX MO3HAHUS B b K
2 A 1 0 0 08.09.2023  Prommorera IO
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
a00THI B 1a00OpATOPUU U IIPUEMBI bub6anorexa IHIOK
3 p patop P 1 0 1 11.09.2023 | Pwomorexa Ll
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrtele Bemiectsa 1 cmecu. CnocoObl bu6 OK
4 reersat 1 0 0 15.00.2023 | Domorexa I
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
5 CraproBas TuarHoCcTUKa 1 1 0 18.09.2023
[IpakTrueckas padora Ne 2
6 «Paznenenne cmeceit (Ha mpumepe 1 0 1 22.09.2023 bubmmorexa [IOK
a N PHMEp o https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
7 ATOMBI ¥ MOJEKYIIBI 1 0 0 25.09.2023
Y https://m.edsoo.ru/ff0d2a6c
XHUMHYECKUE DIIEMEHTEI. 3HAKHU bu6 K
8 1 0 0 29.09.2023 | Pwommorexa IO
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB. 6 https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
9 IIpocTeie u crnoxubIc BemecTBa. 11.5,6 1 0 0 02.10.2023
p H https://m.edsoo.ru/ff0d2a6c
10 ATOMHO-MoOJIEKyIsIpHOE yueHue. 11.5 1 0 0 06.10.2023 | bubnuoreka [IOK



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

https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

11 09.10.2023
Xumnueckas popmyna. I1.8, 7 https://m.edsoo.ru/ff0d2eae
OTtHocuTeNbHAs aTOMHAsI Macca. Eu6 OK

12 OTtHocuTenbHAasE MOJIEKYJISIpHAsE Macca. 13.10.2023 nomoreka L1

https://m.edsoo.ru/ff0d2eae
I1.6, 7

13 MaccoBas 10J1s1 XUMHYECKOTO 16.10.2023 bubmmoreka [{OK
JJeMeHTa B coeauHeHuu. 11.7 https://m.edsoo.ru/ff0d323c

14 BaneHTHOCTh aTOMOB XMMHUYECKUX 50.10.2023 bubmmoreka [{OK
anemMeHToB. 11.8 https://m.edsoo.ru/ff0d350c
C

15 ocTaBjeHue GopMyI 1Mo 53.10.2023 bubmuorexa [JOK
BasieHTHOCTH. 1.8 https://m.edsoo.ru/ff0d350c
K . Monsb.

16 OJIMYECTBO BemiecTBa. Momb 27102023 bubmuorexa [JOK
Mognspuas macca. I1.18 https://m.edsoo.ru/ff0d5230
O .

17 W3UYECKUE 1 XUMHUYCCKHUE SIBIICHUS 06.11.2023 bubmuorexa [JOK
Xumuueckas peakius. 1.9 https://m.edsoo.ru/ff0d37fa
IT

18 pU3HAKYU U yc.]'IOBI/I}{ MPOTEKAHUS 10.11.2023 bubnuoreka [JOK
XUMHUYECKUX peakiui. 1.9 https://m.edsoo.ru/ff0d3al6
3 .

19 AKOH COXPaHEHMS MACChl BEIIECTB 13.11.2023 bubnuoreka [JOK
Xumunueckue ypaHenus. [1.10 https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, MacChl Bu 1OK

nonMoTeKa

20 17.11.2023
BeH.leCT?a M0 YPaBHEHUSM XUMHUYECKUX httos://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUIeCKUX peakiuun

21 (coemuHeHMs, pa3IoKEHUST 20.11.2023 bubmmorexa [JOK

8 > P ’ o https://m.edsoo.ru/ff0d3f34
3amerneHus, oomena). I1.11
M. B. JIoMOHOCOB — y4€HBIii-
22 A 24112023 | Pnomorexa [IOK

sHuuKIoneaucT. O0o0IIeHnE U

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d350c
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CUCTEMAaTU3alus 3HaHUI

Bo3ayx — cmech razos. Cocras

bubmmoreka [{OK
23 Bo3ayxa. Kucinopoa — aneMeHT u 27.11.2023
Ayx polt https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
Du3nyecKne U XUMHUICCKIE CBOMCTBA Bu6 LIOK
noInOTEKA
24 KHCI0pOo/1a (peakIuu OKUCIICHUS, 01.12.2023
pona (peaxit https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoOpl MostyueHust KUCIopo/ia B
25 J1ab0opaTOPHH U MPOMBIILIEHHOCTH 04.12.2023 bubmiorexa HOK
patop P ' o https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckon
€aKIUH, TIOHITHE O bu6moreka [IOK
26 pedid 08.12.2003  Dnommorexa L
TEPMOXHUMHYECKOM YpaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHSIX
TormumBo (HedTh, yroias U METaH).
27 3arpsi3HEHHE BO3AyXa, CIIOCOOBI €r0 11.12.2023 bubmorera [IOK
p xS, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme Bu6 1OK
nOJINOTEKA
28 «ITonmydyenne u coOnpanue KACIOpoaa, 15.12.2023
i . p post https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
Bonmopon — aneMeHT u mpocToe
BeniecTBo. HaxoxaeHue B npupo/ie, bubmuoreka [JOK
29 . 18.12.2023
(bu3UYecCKre U XUMHUYECKUE CBOHCTBA https://m.edsoo.ru/ff0d4dd0
BoJiopona. [Ipumenenue Bogopoaa
bu6mmoreka [JOK
30 KonTpoinbHas pabota 3a 1 n/roaue 22.12.2023
P P A https://m.edsoo.ru/ff0d4ddo
b K
31 IlousaTue o KUCIOTaxX U COJISIX 25.12.2023 nommorexa 110

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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Croco0bl noTy4eHust BOAOPO/ia B

bubmuoreka [JOK

32 29.12.2023
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme Bu6 110K
nomorexa
33 «[Tomyyenne u cobupanme BOgOPOIa, 12.01.2024
7 o P Hopoa https://m.edsoo.ru/ff0d4f42
W3YYCHHE €TI0 CBOHCTBY
Moasapublii 006EM ra3oB. 3aK0H b K
34 P 15.01.2024 nommoreka 11O
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00b€Ma, KOJIMYeCcTBa Eu6 110K
nomorexa
35 BEIIIECTBA I'a3a IO €ro U3BECTHOM 19.01.2024
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Breruucnenust 00M0B ra3oB o
36 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA 22.01.2024 bubmmorexa [TOK
P R peait . R https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
dusnyeckue U XUMHYECKHE CBOMICTBA Bbubanorexa IHIOK
37 26.01.2024 | DHOmMoTeKa Il
BOJEI https://m.edsoo.ru/ff0d587a
Cocras ocHoBanuii. [loustre 00 Bbubanorexa IHIOK
38 29.01.2024 | DHOmMoTeKa 1]
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bonma xak pactBopurens. Hacelmenarie
39 u HI;HaCBIpeHHBIIC) ACTBOPBI B 02.02.2024 bubmmorexa [IOK
Hl p PPl . https://m.edsoo.ru/ff0d5bh40
MaccoBas 10151 BEIIECTBa B PaCTBOPE
[IpakTnueckas paborta Ne 5 o Teme
«IIpurorosieHue pacTBOpPOB C bu6 K
40 PHTOTOBJICHHC PACTBOPOB € 05.02.2024  PwOmmorera 1O
onpeaeiEHHON MacCOBOM 0mei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
Kourponbsaas pabora Ne2 o teme b K
a1 P p 09.02.2024 nommoreka 11O
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcHIBI: COCTaB, KIacCH(HUKAIIHA, b K
42 A prkary 12.02.2024 nommoreka 11O

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

43 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 16.02.2024 bubmorexa LIOK
’ p R https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUs: cOCTaB, KJacCupUKaIUs, b K
a4 ukan 19.02.2024 nommoreka 1O
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
IlonydyeHne n XUMHUYECKHE CBOIICTBA b K
45 YHCHHS 26.02.2024 | Dommorera 1O
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
KwucnoTer: cocTaB, kitaccudpukams, b K
46 (ukary 01.03.2024 nommoreka 11O
HoMeHKnarypa. I1.16 https://m.edsoo.ru/ffOdfee2
Ilonyyenune u XUMHUYECKHE CBONCTRA bu6moreka [IOK
47 e 04.03.2024 | PrOmoTera Il
kucior. [1.16 https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
(cpenne) P Bu6morexa 1[OK
48 CIOCOOBI MOTyYEHU S, XUMUYIECKHE 11.03.2024
. https://m.edsoo.ru/00ad9474
cporicrtra. I1.17
[Ipaktrueckas padota Ne 6. Permenue
9KCIIEpUMEHTAJIbHBIX 3aJ1a4 [0 TEME bu6mmoreka [IOK
49 P A 15.03.2024  DHOMHOTEKE L]
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enernueckas cBsi3b MEXKY KilaccaMu bubnuoreka [JOK
50 . 18.03.2024
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
O0o00IIcHNE  CHCTEMATH3aLIH bu6 K
51 o B 22.03.2004 DHOmiorera HO
3HAaHUU https://m.edso0.ru/00ad9ch?2
KounTtponsnas pabora Ne3 mo teme Eu6 OK
52 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 05.04.2024 nommoteka I
. https://m.edsoo.ru/00ad9ela
COCJTMHEHU I
[TepBbie MOMBITKU KIACCHU(PUKAITUU Eufs OK
53 XUMHYECKUX dJeMeHTOB. [loHsATHE O 08.04.2024 nomorexa L

rpyiimax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3aKOH U

bubmuoreka [JOK
o4 [Tepuonnueckas cucTeMa XUMHYECKUX 12.04.2024
https://m.edsoo.ru/00ada52c
anemeHToB JI. 1. Meneneera
55 Tlepuoapl, rpyHIIIbLL, ITOATPYIIIIEI 15.04.2024 bubnmorexa LHOK
PHOJIBL, TPYIHIBL, TOATPYI . https://m.edsoo.ru/00ada52c
Crpoenue atoMoB. CocTaB aTOMHBIX bubnuorexa [JOK
56 19.04.2024
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI0UeK Bt oK
S7 aToMOB 3JieMeHTOB [lepuoanueckoit 22.04.2024 nommoreka L{
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA II0 €T0 MOJIOKEHUIO B bubanorexa IIOK
58 : 26.04.2024 | DrOmHoTexa Il
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproandeckoro 3akoHa
JI PA3BUTHS HAYKU U IPaKTUKU. []. Bbubanorexa IHIOK
59 AP YIH HTIP? a 29.04.2024 | DHOmMoOTEKA T]
N. MengaeneeB — y4€HbIH, Me1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
OIIEKTPOOTPULIATEIILHOCTE AaTOMOB bu6 € OK
60 pOOTPH 03.05.2024  PWOmmoTeKall
XUMHAYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 HMonHag xumMudeckas CBsA3b 06.05.2024
https://m.edsoo.ru/00adac34
KoBanenTHas nossipHas XuMu4eckas bubnunoreka [JOK
62 10.05.2024
CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHas HenoiasspHas XUMHYECKast b K
63 P 13.05.2024 | PwOmaorexa O
CBSI3b https://m.edsoo.ru/00adaab9
IIpoMexyrouHas aTTecTarusl.
64 POMENYT H 17.05.2024

KonTtponrHas padota (BIIP)
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bubmuoreka [JOK

65 C 1 20.05.2024
TCTICHD ORHCICHIA https://m.edsoo.ru/00adae28
OKHUCIUTETLHO-BOCCTAaHOBUTEIIBHBIC bubmmoreka [{OK
66 1 24.05.2024
peakuuu https://m.edso0.ru/00adb076
bubmmoreka [{OK
67 @) 1 27.05.2024
KHCIITEIH 1 BOCCTAHOBHITCEIH https://m.edso0.ru/00adb076
68 O6O6HUICHI/IG 1 CHCTeMaTH3aIns 1 30.05.2024 bubmmoreka [{OK
3HaHui. Perenue 3aaay. https://m.edsoo.ru/00adb486
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
aTa nuppoBLIe
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
Ilepuoandeckas cucreMa bubmnoreka [IOK
1 pHO 1 0 0 05.09.2023 1
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH o LOK
HOJIMOTEKA
2 CBOMCTB XUMHYECKHUX JJIEMEHTOB 1 0 0 06.09.2023
. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukamus 1 HOMEHKIaTypa bu6mmoreka [IOK
3 ¢ ! P 1 0 0 12.09.2023 1
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buap xumMudeckoii CBSI3M U THIIBI bubmnorexa IJOK
4 g . 1 0 0 13.09.2023 1
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 BxoaHO# KOHTPOJIBHBINA TECT 1 1 0 19.09.2023
Knaccudukanus XxuMmuaeckux bubnuoreka [JOK
6 " 1 0 0 20.09.2023
peaKkuuii Mo pa3IM4YHbBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOM Bu OK
nOINOTEKA
7 peakuuu. [louaTrue o TOMOTEHHBIX U 1 0 0 26.09.2023 1
https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIHIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.
®axTOpHI, BIMAIOIIIE HA CKOPOCTh bu6mmoreka [JOK
8 P . Hl P 1 0 0 27.09.2023 1
XUMHUUYECKOM PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
9 OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC 1 0 0 03.10.2023 | bubmuoreka [JOK
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peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTHIECKOU Bu6 110K
nomorexa
10 ncconuanmy. CHIbHBIE U CIIa0bIE 04.10.2023
A TiHal https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
bubmmoreka [{OK
11 HonHble ypaBHEHNS PEAKIIUN 10.10.2023
P peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT B Bu6 110K
nomorexa
12 CBETE IPEACTABICHUN 00 11.10.2023
bet . https://m.edsoo.ru/00add5d8
AMEKTPOJIUTUICCKON TUCCOITUAITTT
XUMHYECKUE CBOMCTBA OCHOBAHHWU B Bu6 1OK
nonmoTexa
13 CBETE IIPEACTABIEHUN 00 17.10.2023
ped . https://m.edsoo.ru/00add5d8
AMEKTPOJIATUICCKOM TUCCOITUAITTT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
14 Mpe/ICTaBIICHHI 06 18.10.2023 | Prommorexa HOK
e . R https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIHT
15 ITousarue o ruaponse conen 24.10.2023 bubmmorexa [OK
P R https://m.edsoo.ru/00add9d4
[IpakTrueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX 25.10.2023 bubmmorexa [IOK
p e https://m.edsoo.ru/00addbfa
3a71a4uy
KounTtponsnas pabora No2 mo teme
17 «DIEKTPOIIUTHYECKAS TUCCOLIHNAIHS 07.11.2023 Bubmorexa OK
p ’ o https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO6mrast XxapaKTepUCTHKA FaJIOTeHOB.
18 XUMHAYECKHUE CBOMCTBA HA IIPUMEDE 08.11.2023 Bubmiorexa OK
pHMEp o https://m.edsoo.ru/00addfe2
XJopa
XnopoBogopona. ConsHas KMCIIOTa, b K
19 POBOZOPOA 14.11.2003 | Prommorexa O

XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC,

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

[Ipaktuyeckas padora Ne 2 o reme

bubmmoreka [{OK
20 «[Tomy4yeHne COITHON KUCIOTEI, 15.11.2023
7 .. o https://m.edso0.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSM
21 XUMHUYECKHUX PEAKIUH, €CIIU OOUH U3 21.11.2023 bubnnotexa HOK
P ’ o https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
OO0111as1 XapaKTepUCTHKA DJIEMEHTOB N K
22 1 1Y P 22.11.2023 noamoreka 11O
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIANA CEPHI.
Haxoxnenue ceprl 1 €€ coeTMHEHUN b K
23 . P o 28112023 Drommorexa 1O
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoziopo1, cTpoeHHuE, PU3HISCKHIE bubmnorexa IJOK
24 POBOAOPOL, CTPO ¢ 29.11.2023 | DHoamorera Il
M XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
25 (br3HYecKre U XUMUYECKUE CBONCTBA. 05.12.2023 bubmorexa IOK
’ o https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XHUMHUYECKUE PEAKIUH, JIKAIINEC B
OCHOBE TIPOMBIIICHHOTO CItocoba
MOJIYYEHUSI CEPHOU KUCIOTEHI. bu6 K
26 ya P 06.12.2023 Duommorera IO
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIel cpeibl COeAMHEHUSIMHU
cepbl
Brruncnenune MmaccoBou 10JIH BEIXOJa b K
27 A A 12.12.2003 | Prommorexa O
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO0111ast XapaKTepUCTHKA DIIEMEHTOB b K
28 1L 1Y Y 13.12.2023 nommoreka 11O

VA-rpynmnsl. A30T, pacripocTpaHeHHE

https://m.edsoo.ru/00adeeab
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B IIpHUpoJe, (pu3nYecKue u
XMMUYECKUE CBOMCTBA

AmMHaK, ero pu3nIecKue u

bubmmoreka [{OK

29 XHMHUYECKHE CBOMCTBA, MOJIYUYEHUE U 19.12.2023
yi https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o reme Bu6 110K
noInOTEKA
30 «[Tonmyyenne aMMuaka, H3y4eHUe €ro 20.12.2023
N 7 i https://m.edso00.ru/00adf180
CBOMCTB»
31 KonTtponsHast padoTa 3a 1 n/roane 26.12.2023
A3oTHas KkucioTa, e€ pusndeckue u b K
32 5 iy 27122023 nommoreka 11O
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHHMSI B KQUeCTBE MUHEPATHHBIX Eut 10K
noIHOTEKA
33 o0pennii. XuMudeckoe 09.01.2024
YAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COEIMHEHHUSIMH a30Ta
Docdhop. Oxenn bocdhopa u
34 (boc:li))o pHa;I KI/Icn(cl))Ta (b(bI/II)BI/I(‘I\COCKI/Ie u 10.01.2024 bubmorexa HOK
P o o https://m.edsoo.ru/00adf68a
XHUMHYCCKHE CBOMCTBA, IMOJIyUYCHUE
Hcnonws3oBanue docdaToB B
KayeCcTBE MUHEPAILHBIX YIOOPEHUH. bu6 K
35 P YROUP 16.01.2024 | DHoamorexa O
3arpsi3HEeHUE IPUPOJAHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepo, paclpocTpaHeHHE B
36 pu zz[e gmﬂzecxie 1 XUMHUYECKHE 17.01.2024 bubmnorexa [IOK
p P ’ R https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuapl yriaepoa, ux Gu3ndecKue 1 b K
37 bl YIIEpOna, UX ¢ 23.01.2024 DHOmmorexa 1O

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIC C OKCHIOM yriepoaa (1V)

38 YronpHasa KUCIOTA U €€ COon 24.01.2024 bubmmorera [TOK
o https://m.edso0.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
"ITonyyeHue yrieKucIoro rasa. bubanorexa IHIOK
39 yi yr 30.01.2024 3
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIEC TOHATHS 00 i 110K
HOINOTEKA
40 OpPraHU4YeCKHX BEIIECTBAX KaK O 31.01.2024
p m https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
bu6moreka [IOK
41 Kpemuuii 1 ero coequHeHUs 06.02.2024
P 2 https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
SKCIIEPUMEHTAILHBIX 3a74a4 II0 TEME Bbubanorexa IHIOK
42 p . g 07.02.2024 a
«Baxuenme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUSD
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
3JIEMEHTOB — METAJLIOB.
MeTtannnyeckas CBI3b U Bbubanorexa LIOK
43 13.02.2024 a
METaJNIMYeCKasl KpUCTAJUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3n4YecKre CBOMCTBa
METAJUIOB
XHUMHUYECKHE CBOMCTBA METAJLJIOB. Bu OK
. noIroTeKa
44 DIEeKTPOXUMHUYECKUN P 14.02.2024 1
. https://m.edso0.ru/00ae1156
HaMpsKEHUH METaIJIOB
OO11re cnocoObl MOTy4eHus
BbuGaunorexa LIOK
45 metatoB. CruiaBel. BeruncieHus mo 20.02.2024 1

YPaBHCHHUAM XUMHUYCCKUX peaKLIHfI,

https://m.edsoo.ru/00ael156
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€CIIM OJIH U3 PEareHTOB COIEPKUT
IIpUMECH

46 [ToHsATHE O KOPPO3UH METAJLIIOB 21.02.2024 bubmorera [JOK
PP R https://m.edso00.ru/00ae1278
bubmmoreka [{OK
47 eJ10 € MeTall 27.02.2024
[lenotrbte MeTAMIL https://m.edsoo.ru/00ae14b2
OKcubl ¥ THAPOKCUIBI HATPUSA U bubmmoreka [{OK
48 28.02.2024
KaJus https://m.edsoo.ru/00ael4b2
SII0YHO3EeME € METaJUTBI —
49 [len qu M J'II)I-iI)I METaJLIbI 05.03.2024 bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
bu6moreka [IOK
50 Bakneitie coequne an 06.03.2024
FRHCHTIH AIHCHIVT KATRHI https://m.edsoo.ru/00ae15e8
51 O606Hv1eHHe W CHCTeMaTH3aIHs 12.03.2024
3HAHHH
JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuorexa [JOK
52 13.03.2024
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTruueckast pabota Ne 6 o Teme Bu6 10K
HOJIMOTEeKA
53 "Keé ¢ 19.03.2024
eCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHCHHS
54 AmroMuHit 20.03.2024 | DnOmorexa [OK
https://m.edsoo.ru/00aelc64
Am i
55 (dboTepHbIC CBOMCTBA OKCHIA 02.04.2024 bubnnoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso 03.04.2024 ~ DHOmmoTexa LIOK
https://m.edso0.ru/00ae1d86
O
57 KCHJIbl, TUAPOKCUIBI M COJIH JKEJIe3a 09.04.2024 bubnunoreka [JOK
(1) m xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o01eHre U cucTeMaTrU3amus 10.04.2024 | bubmuoteka [{OK
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

3HAHUI

https://m.edsoo.ru/00ae3de8

[Ipaktudeckas padora Ne 7. Pemenue

JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK

59 . 1 16.04.2024
«Baxuenime MeTaJLIbl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUD)
Berurcnenus o ypaBHEHUSM Bubs 11OK

HOINOTEKA
60 XHUMHUYECKUX PEAKIHI, €CIU OJUH U3 1 17.04.2024
peakil a https://m.edsoo.ru/00ael 750

peareHTOB JIaH B U30BITKE.
O000I11IeHNE U CHCTEMATH3a

61 IIUI HHUE W CUCTEMaTH3aIIus 1 53.04.2024 bubmmoreka [{OK
3HAaHUU https://m.edsoo.ru/00ael750
IIpome OYHas aTTecTalus.

62 POMEKYTOHHAA aTTecTalis 1 24.04.2024
KouTtponsHas paborta
BemectBa 1 Matepuannl B b K

63 B 1arep 1 30.04.2024 DrOmaorera 1O
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XuMHUIecKoe 3arps3HeHne

64 3arp 1 07.05.2024 | Promorera [IOK
OKpY)KaroIllen cpeibl https://m.edsoo.ru/00ae4270
Po elre

65 JIb XUMHUH B PEIICHUN 1 08.05.2024 bubnuoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
Brruncnenns MaccoBoii 10JIM BBIXOA

66 i it 1 14.05.2024 bu6mmoreka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00ae0d0a
Brrurcnenus o ypaBHEHUSIM Bu 1OK

noIroTeKa
67 XAMHYECKUX PEAKIUI, €CIIN OJUH U3 1 15.05.2024
peartui, A https://m.edsoo.ru/00adb33c

peareHTOB COJICPYKUT MPUMECH.
O00011IeHNE U cCUCTEMATU3 AU bu6 K

68 . H 1 21.05.2004 | DHommorea IO
3HAaHUU https://m.edso0.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «lIpocBenienue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIN-YPOBEHD. -

Peanmusanusa-rpeboBannii-OI'OC-0CHOBHOr0-0011ero-00pa3oBaHusl. -

Meroanueckoe-rnocooue-mig-yuuress.pdf

Cyposrena P.I1., Codpponos C.B. 3aganus 1js caMOCTOATEIbHON pabOTHI 110
xumud B 8 kiacce: Ku. [{ns yuurensa. — M.: [Ipocsemenue, 235
Koukapos XK.A. Xumus B ypaBHEHUAX peakiuii: yaeoHoe mocooue / KA.
Koukapos. - PoctoB /]| : ®enuke, 2019. — 332 c.
Xomuenko W.I'. COopHUK 337124 ¥ YIPOKHEHHUM 110 XUMHUH JIJIs1 CPETHEH
mkoJiel. — M. :PUA «HoBas Boanay, 3013, 214 c.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf

https://www.yaklass.ru/



