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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (eaepasbHOM paboyell TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Yy4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTeNbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTPpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHMUs, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzainu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOUM 00pa30oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XUMHUHU CIY>KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 001IeH 1 ()YHKIIMOHATILHON I'PaMOTHOCTH,

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEJIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B TPO(HECCHOHATLHON IESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIS/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHWeM 0a30BOM HAYKH XMMUM Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBJICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJIEHUS] O XUMUUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeamMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

I[Ipy wu3yyeHUH XUMHUHM TPOUCXOJUT (POPMHUPOBAHME 3HAHHM OCHOB
XUMUYECKOW HAYKH Kak O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKka HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HaYEHUE MPUOOPENIN TaKHUe LeJd, Kak:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHMs] HAa CHUCTEMaTHYecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITENIBHOM MO3HABATEIBHOM JEATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOUN NEATETLHOCTH, IMMO3HAHUS WU CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHWE Yy O0OyYalOlmUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJs1 BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXpaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOIN Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUSI.

OOmiee 4MCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEAEINIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOoAaxX MO3HAHUA B XUMUU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

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

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCHUTENbHAsE aTOMHasi Macca.
OTHocuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUUYECKOrO AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemecTtBa. Momnb. MonsipHas macca. B3anmocBsi3b KoauuecTsa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IuUHMI] BemiecTtBa. Pacuétel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYI0BAaHUEM, U3yUYEHUE U OMHUCAHUE
GU3UYECKUX CBOHCTB 00pa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢usnuecknx (TUIaBI€HME BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJI0ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pa3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE TUIIPOKCHU]IA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE Xkere3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbINIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBeAeHNE OUYNCTKHA TMOBAPEHHON
COJIM, HAOJIOJIEHHWE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAacCChl, CO3JaHUE MOJENIEH MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31€MeHT U mpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kuciopona. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoje. O30H — alioTponHas MoAUUKaIH KACIOpOAaa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocToe BewmecTBo. HaxoxaeHnue Bomopoaa B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

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

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannueckux coenuneHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknatypa cosieil. @uszndecknue u XMMHUUYECKUE CBOMCTBA COJIECH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE U H3YyUYEHUE CBOICTB KHUCIOPOJa, HAONIOAEHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mokapa), O3HAKOMJIGHHME C oO0pa3laMM OKCHAOB U
ONMCAHWE WX CBOWCTB, IOJy4YEHHE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyYCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTBue Boaoposa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, TNPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAaX KUCJIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalIu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BakHeWIIne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3ytoT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucreMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuomHas u  JJiIMHHOMEepUoAHass  (HOpMbI
[Tepunonuueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonasr
U rpynnbl. DPU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB INEepuoja u
TPYIIIBI JIEMEHTA.

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

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepruoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB [JIA pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEIIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunie cea3u



Peanuzamusa MexXnpeaMETHBIX CBSI3€M IMPHU HM3YYEHUM XHUMHUH B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukalus, MNEePUOJAUYHOCTh, HaOIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHHE BEIIECTBA, a3, (U3UYECKUE BEIIMYMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMsl, KalblLMs U UX
COEMHEHUII B COOTBETCTBHM C TMOJOXEHUEM »3JIeMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUM, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Kiaccudukanysa XuMrU4ecKuX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YUCILY
M COCTaBy YYacCTBYIOIIMX B pPEaKIHMH BEHIECTB, MO TEIUIOBOMY 3¢ (deKTy, Mo
M3MEHEHUIO CTETICHENW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMudeckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IorsTne 0 xumnueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJICKTPOHHBIM  OayiaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBneHue ypaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUAAMHU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA MW CcOJell B CBeTe MpEACTaBICHUN 00 3IIEKTPOITUTHYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anmasa), CI0XKHBIX BEIIECTB
(x;opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEILECTB, IMpOLECca AUCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUaliOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTEKAHWS  pEaKIMid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuy pasioKEeHHs, COCIUHEHUs), PaCTIO3HABAHWE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHUS ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEpE  XJopa
(B3auMozeiicTBUE € METAJJIaMH, HEMETa/IaMH, IlesioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M YeJIoBeKa. BakHehmue XJIopuabl U UX
HaXO0XJCHHE B IIPUPOJIE.

O6mast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cephbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cephl. CepoBOMOpOAd, CTpoeHUE, (PU3NUYECKHE U
XUMuYeckre cBorcTBa. OKCHIBI CE€pPhbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUeCKHe © XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CIMOCO0a TMOJYYEHHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMuieckue cBoiictea. KpyroBopot azora B mpupojie. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIMEe Kak MpeACTaBUTENs Kiacca KUCIOT M crenudpuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSITMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanmuu gocdopa, puznueckue M XUMHYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTuka snemMeHToB IVA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yrinepona B mpupozae. Okcunbl yriaepoaa, ux
¢usznueckre M XUMHUYECKHME CBOWCTBa, JCHCTBHME HA JKUBBIE OpPraHHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3NUYEeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U TmnpuMeHeHue. KauecTBeHHas peaknus Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAUHEHHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKKA YIIIEBOJOPOAOB (Yyroib, NPHUPOAHBINA Ta3, HeDTh),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHN BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHerne. CoenuHeHHs KpeMHHsS B mpupojge. OOmmue mpeacTaBieHus o0
okcuge kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJICHHOCTU. BakHelne cTpouTeIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUIA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  CcOeAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOOICHUE TIpoliecca OOYTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakIuu Ha Cyabdart-
MOH W HaOJIOJICHHE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3iiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
cobupaHue, pacro3HaBaHWE M M3YYCHUE CBOWCTB aMMHaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX PpemETOK aiMasza, rpadura, ¢QyiiepeHa, O03HAKOMIIEHUE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKUCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o treme «BakHelne HeMeTaJuIbl U UX COSIUHEHU)).

MeTanjibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKAa XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTamnyeckasi CBA3b U
METAJUIMYECKas]  KpUCTAUIMYECKass  pemérka.  ONEKTPOXUMHUYECKUM  Psif
HarnpsbkeHn mMetamioB. Ou3nueckue U XMMHUYECKUE CBOWMCTBA MeTaiioB. OO0mue
crocoObl TosyyeHuss MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUe B [lepruoanyeckon cucremMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXICHHE B INPHUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MAarHMd W KaJIbIUM: TIOJIO)KCHUE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CLIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMN: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBONCTBA aitoMUHMSI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XMMUYECKUX 3IeMEHTOB /1.
N. MenpaeneeBa, CTpOEHHUE aToma, HaxXoXJeHWE B npupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METaUIOB M CIUIABOB, UX (DU3UYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
KIbIMA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUIECOMATEPHATIOB),
VCCIIEJJOBAHME CBOWCTB >KECTKOW BOJbBI, MPOILIECCA TOPEHUS XKeJe3a B KUCIOPOAE
(BO3MOXKHO  HCIMOJB30BAaHHUE  BUIEOMATEpPUATIOB), IPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIU HAa MOHBI: MArHUsA, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), mexau (II), HabmomeHNE U ONMKMCAHUE TPOILIECCOB OKPAITHBAHMUS
IJJaMEHU MOHAMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOM XWU3HHM 4EJIOBEKa. be3ormacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXkarollel cpenbl (NmpeaenbHas IOMycTHUMast
KOHIIeHTpanus Beulects, nanee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrMYECKUX
mpooIeM.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O00pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunie ceasu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIB30BaHUME KaK OOIIHUX EeCTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJIUNIHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKHY, JMDJCKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocuHTE3, NBIXaHHWE, OWocdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOJJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
MIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYaroluXcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIMHA W
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4eCKOro BOCIMTAHUS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJEIWI0, TOHMMAHUS 3HAYEHUS XUMHUUYECKOW HAyKHM B KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei O
NEPEIOBbIX JOCTMXKEHUSX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U NpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JEeSITENBbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIHHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOUX TOBapUIIEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)HeHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBISIOLINE
OCHOBY JUII TIOHUMAHUSI CYNIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HANPABICHHBIE HA MOJYY€HUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMU TEKCTaMHu, CIPaBOYHOMN



TUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMH HUHQPOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHMS KYJbTYPHI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAMMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHMK IO XUMHUHU, OCO3HAHHBIM BBIOOP
WHMBUIYaJTbHON TPACKTOPUH MPOJOJDKCHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpoheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6)3K0J10rH49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU WU3YYCHHH XUMHH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (AaKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJISATHBHBIE), KOTOpbIE 0OECHEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIPOIlECCE TO3HAHUSI TOHATHS (TPEIMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX ITPOLIECCAX U SIBIICHUSX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO TUIAHWPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIICHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYy4YaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAST  JIUTEpAaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KpPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATENbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJOKHBIMU CXEMaMH, JHarpamMmaMu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOIIEH MPUPOIHON
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYy4YEHHbIE  pe3yJdbTaThl  IMO3HABATEIHLHOMN
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeAeIieHue KpUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3(h(PEeKTUBHBIE CIIOCOOBI PEIICHHS YICOHBIX U
MO3HABAaTENbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHMBAaTh COOTBETCTBUE TMOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IPe/jIaraéMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mpeAMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM QeaepasibHOW paboueil mporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIIATEIBHOCTh, CTEMCHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOUTallb, PAJANYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH MOHITHUS NPU ONUCAHUH BEUIECTB U UX NIPEBPALCHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHHUS  DJJEMEHTOB B  OWHAapHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE TNEPUOJIUYECKON 3aBHCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXpPAHEHMS] MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX OJJIEMEHTOB: pa3jauyaTh [OHATUS  «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpeneeBay C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILLIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKUUH, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMU 1O BBINOJHEHHIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BENIECTB (BOJAOpPOAA U KHCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HaBAaHUIO PACTBOPOB LIEIOYEH M KUCIIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K koHiy 00ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, MOHHAas,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHSATHM U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUM KPUCTAJUITMYECKOMN
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyarh TOHSATUS «TrJaBHasg mnoArpymmna (A-rpynmna)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sijApa, o0OIIee 4YUCIO DJICKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOJTBEPKIAsi OMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIil, MOATBEPKAAIIUX CYIIECTBOBAHHE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHUS XHMHUYECKUX TMPEBpPALICHUA B pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKON PEaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKA U YTIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KouunyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | Kontpoabhbiepabor | IlpakTudeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTeibHbIEPeECYP
1| ) bI bl
CBI
Paznen 1.IlepBoHayaibHbleXUMHYECKUETIOHATHUS
XuMusg — BakHas 00J1aCcTh
. bubnuoreka [JOK
1.1 €CTECTBO3HAHUSA U NPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
ESITENILHOCTH YEJIOBEKA
buo OK
1.2 BeniecTBa n XuMHU4YeCKUEpEaAKIIUU 15 1 nbmmorexa 11
https://m.edsoo.ru/7f41837¢
Uroronopazneny 20
Pa3znen 2.BaxHeiilue npeacTaBuTe/ I HEOPraHN4eCcKNX BellecTB
bu6 OK
2.1 Bo3nyx. Kucnopon. [Tonsarue 06 okcumax 6 nomorexa L
https://m.edsoo.ru/7f41837c¢
bub OK
2.2 Bopopoa.Ilonsarue o kuciorax u comsix 8 1 nomorexa L
https://m.edsoo.ru/7f41837¢
bub OK
2.3 Bopna. PactBopsl. [TonsTHe 006 OCHOBaHUAX 5 1 1 nosmorexa L
https://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKJIACCHIHEOPTraHUUECKUXCOCTHE 11 | 1 bu6mmoreka [JOK
' HUU https://m.edsoo.ru/7f41837¢
Hroronopazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumuueckux 31eMeHToB JI. . MenneseeBa. CTpoeHueaTomMoB.
XuMn4yeckascBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 [Tepuonnueckuii 3akoH u Ilepuoanueckas 7 bubnmoreka [JOK




cUcTeMa XUMUYECKUX 351eMeHTOB [I. U.
MemnneneeBa. CtpoeHueaToma

https://m.edsoo.ru/7f41837c¢

Xumudeckas cBsizb. OKHCIUTEIBLHO- bubmmorexa [{OK
3.2 8
BOCCTaHOBUTEIBHBIE PEAKI[UN https://m.edsoo.ru/7f41837c
o 15 bubmmoreka [{OK
rororopasieiy https://m.edsoo.ru/7f41837¢
p 3 bubmmoreka [IOK
C3CPBHOCEPEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KUIIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
[
HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckuepado
TeMIIPOrpaMMBbl o0pa3oBaTebHbIEpeCyp
1 0 ThbI TBI
ChlI
Pa3nes 1.BemecTBo U XUMHYeCKHE peaKIMHU
1 [ToBTOpEHue u yriyoienne 3HaHUN 5 | bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubmuorexa [JOK
' KITUH https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. 3 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Uroronopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUSA
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u 6
. https://m.edsoo.ru/7f41a636
e€COoeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTBL post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCANHEHUS
Hroronopazneny 25




Pazgen 3.MeTa/iibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObmuecpolicTeameTa OB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Bakueinue MeTauisl 1 UX COSTUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Uroronopazneny 20
Paznen 4.Xumus u okpyxxaiouias cpeaa
4.1 B TBa M MaTEPHUAJIbl B )KU3HU YeJIOBEKa 3 bubmmorera [TOK
' ciee p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOECBpEeMs 3 Bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuecTBo4acon
arauzyd | DJIeKTPpOHHbleHU(PPOBHIEOOPA30BAT
Temaypoka Bce | KonTpoubHbIe IIpakTUyeckue A y P bp P
n/ eHusl eJibHbIepecypchl
I ro padoThI padoTsbI
[Ipenmer xumuu. Poss xumun
bu6mmoreka [IOK
B ’KM3HHU 4yesioBeka. Tena u 1
https://m.edsoo.ru/ff0d210c
BeIlleCTBa
IlonsaTtue o MeTogax MO3HAHUS 1 bu6mmoreka [IOK
B XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1
«[IpaBmiia paboTHI B
N bu6moreka [IOK
1a00paTOPUH U MPUEMBI 1
https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM
YucTele BemecTBa U CMECH. 1 bubnuoreka [{OK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTruueckas padota Ne 2
«Paznenenne cmeceit (Ha | bubmuoreka [JOK
NPUMEPE OUUCTKU https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN )»
bubmuoreka [JOK
ATOMBI 1 MOJIEKYJIbI 1
https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE FIIEMEHTBHI.
bu6mmoreka [JOK
3HaKku (CUMBOJIBI) 1
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX AJIIEMEHTOB




bubnuoreka [IOK

YpaBHCHHUAM XUMHUYCCKUX

8 [IpocThie U cnoKHBIEBELIECTBA
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO- bu6mmoreka [{OK
MOJIEKYIIIPHOECyUEHUE https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa
BEIlECTB. XUMUYECKas
bu6mmoreka [{OK
10 dhopmymna.
https://m.edsoo.ru/ff0d2eae
BanieHTHOCTEATOMOBXUMHUYECK
UXDJIIEMEHTOB
OTHOCHUTEIbHAS aTOMHAS
11 macca. OTHOCHUTEIbHAS bubmmorexa TOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
2 MaccoBas 10J151 XUMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecrBa. MoJb. bubnuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
duznueckre 1 XUMHUYIECKHE
bu6mmoreka [JOK
14 SIBJICHUS. XUMHYeCcKas
https://m.edsoo.ru/ff0d37fa
peakuus
[Ipu3zHaku 1 ycioBus
bu6mmoreka [JOK
15 MPOTEKAHUSI XUMUYECKHUX
§ https://m.edsoo.ru/ff0d3al6
peakui
3aKOH COXpaHEHUSI MACChI
bubmuoreka [JOK
16 BEIECTB. XUMUYECKUE
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brrunciaenus konudecTsa,
bu6mmoreka [JOK
17 MAacchI BEIECTBA I10

https://m.edsoo.ru/ff0d5708




peakuui

Knaccudukanus XuMHUYECKUX
peakiuuii (CoeTuHeHus,

bu6mmoreka [IOK

18
pas3iioKeHus, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bubmmoreka [{OK
19 sHIMKIoneaucT. O6001IeHIEe
. https://m.edsoo.ru/ff0d40c4
Y CHCTEeMaTHU3aIusI3HaHU I
KonTponsnas pabora Nel no
bubmmoreka [{OK
20 Teme «BemecTBa u
https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKITHI)
Bo3gyx — cMech razos.
71 Cocras Bo3ayxa. Kucnopon — bubnuotexa [JOK
3JIEMEHT U MPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d448e
O30H
Pu3nuecKrue 1 XMMHUYECKHE
” CBOMCTBA KUCJIOPOia (peakIuu bubnuoreka [IOK
OKHUCIICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsiTneoOokcumax
CriocoOsl mosryueHust
3 KHCJIOpOJia B JabopaTopuu 1 bubnuoreka [JOK
IIPOMBIILILIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenunexkucaopoaa
TennoBoii a3 dext
XUMHUYECKON PeaKuu,
bu6mmoreka [JOK
24 MOHATHE O TEPMOXUMHUYECKOM

YpaBHCHUH, 5K30- U
SHAOTCPMHUYCCKUX PCAKIIUAX

https://m.edsoo.ru/ff0d4790




TormBo (HedTh, yrois u
MeTaH). 3arpsi3HeHue BO31yXa,

bubnuoreka [IOK

25
CrocoOBbI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLIECHUS
[Ipaktugeckas padora Ne 3 o
26 teMe «llonydyenue u bubnuorexa [JOK
coOMpaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €r0 CBOMCTB)
Boaopon — aneMeHT u
27 MPOCTOE BEIIECTBO Bubmrorexa LIOK
P HI ) https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoie
dOu3nyecKre U XUMUISCKUE
. bubnuotexa [JOK
28 CBOMCTBA BOJIOPO/JIA.
https://m.edsoo.ru/ff0d4dd0
[IpumenenuneBogOpoOIa
29 [ToHsiTHE O KUCIIOTAX U COJISIX Bu6amorera [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTy4eHust bubnuoreka [IOK
BOJIOpOJa B 1abopaTopuun https://m.edsoo.ru/ff0d4dd0
[Ipaktruueckas padota Ne 4 o
31 teme «llonyuenue u bubnuoreka [JOK
cobupaHue BOJI0poa, https://m.edsoo.ru/ff0d4{42
M3Y4YEHUE €ro CBOUCTB)
0 MonspHblii 00bEM ra3oB. bubnuoreka [JOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542¢
Brrunciienus o00bEma,
13 KOJIMYECTBA BEIIIECTBA rasa 1o bubmuoreka [JOK

€r0 U3BECTHOMY KOJINYECTBY
BEIIECTBA I 00BEMY

https://m.edsoo.ru/ff0d55a0




Beruucnenus 006EMOB ra3os
10 YPaBHEHHUIO PEaKIUU Ha

bubnuoreka [IOK

34
OCHOBE 3aKOHa 00BbEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILICHUM ra30B
35 DOU3NYECKUE U XUMUYECKHE bu6mmoreka [{OK
CBOMCTRBA BO,IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue bubnuorexa [JOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.
Haceimiennbie u
bu6moreka [IOK
37 HEHACBIIIEHHBIE PACTBOPBI.
https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s BEnlecTsa B
pacTBope
[TpakTtruueckast pabota Ne 5 o
teme «lIpurotoBnenue
.. bu6moreka [IOK
38 pacTBOPOB C ONMPEAETEHHOMN
. . https://m.edsoo.ru/ff0d5eba
MAacCOBOM J0JIei
pacTBOPEHHOTO BEIIECTBA»
Kontponbhas padoTta Ne2 o
bu6mmoreka [JOK
39 teme «Kucnopoa. Bogopo.
https://m.edsoo.ru/ff0d6342
Bona»
OKcuapl: COCTaB,
A bubmuoreka [JOK
40 KJaccudukanus,
https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonyyeHue u xXumMu4ecKkue
A1 CBOMCTBA KUCJIOTHBIX, bubnuoreka [JOK

OCHOBHBIX U aM(I)OTepHBIX
OKCHJIO0B

https://m.edsoo.ru/ff0d664e




OcHoBaHUS: COCTaB,

bubnuoreka [IOK
42 KIIacCH(UKaIus,
https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tony4yenue n xumMu4eckue bubnuorexa [JOK
CBOIICTBA OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KwucmoTsl: cocTas,

bubmmoreka [{OK
44 KJaccudukanus,
https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [Tony4yenue n xXumMu4eckue bubnuorexa [JOK
CBOIICTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpemnue):

46 HOMEHKJIAaTypa, CII0COObI bubnuoreka [JOK
IIOJIyYEHUS, XUMHUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBaA
[TpakTruueckas pabota Ne 6.

Pemenue skcnepuMeHTanbHbBIX
47 3asa4d 1o TeMe «OCHOBHEIE bubmorera [IOK
a https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPraHUYECKUX
COEIUHEHUIN
['enernueckas cBsA3b MEXKIY
bu6mmoreka [JOK
48 KJIacCaMU HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9as50
COeIUHEHHI

49 O6o0menue u bubmuoreka [JOK
cucTeMaTHU3alsI3HaHU I https://m.edsoo.ru/00ad9cb2
KonTtposnsHas padota Ne3 mo

. bu6mmoreka [JOK
50 TeMe "OCHOBHBIE KJIACCHI
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAUHEHUI
51 [IepBrie nONBITKH bubnmoreka [JOK




KIIACCU(PUKAIIUU XUMUYECKUX
3neMeHTOB. [lonsATHe 0
TPYIIIaxX CXOAHBIX AJICMEHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [{OK

52
XUMHUYeCKuX deMeHToB 1. Y. https://m.edsoo.ru/00ada52c
Meneneera
53 [lepuoel, rpymisl, bubnuorexa [JOK
IOATPYIIIIBL https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CoctaB bubnuotexa [JOK
aTOMHBIX saep. M3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHnue 2IIeKTpOHHBIX
55 000J109€K aTOMOB AJIEMEHTOB bubnuotexa [JOK
[Tepuoanueckoit cucremsl /1. https://m.edsoo.ru/00ada6bc
. Menneneena
XapakTepucTuKa
XHMHYECKOT0 AJIEMEHTA 10 €T0
bu6mmoreka [JOK
56 MTOJIOKCHUIO B
. https://m.edsoo.ru/00ada824
[Tepuoauueckoit cucreme /I,
. Menneneena
3nauenue [lepuoguyeckoro
3aKOHa JIJI Pa3BUTHS HAYKH U
P e bubnuorexa [IOK
57 npaktuku. /1. . Menaeneen
. https://m.edsoo.ru/00ada96e
— Y4€HBIii, eiaror u
rpakJaHuH
DNEeKTPOOTPULIATENEHOCTh
53 aTOMOB XHMHUYECKHUX bu6mmoreka [JOK

anemMeHToB/ Beepoccuiickas
npoBepoyYHasi padboTa

https://m.edsoo.ru/00adaab8




bubnuoreka [IOK

59 HMonHasXHMIHeCKAACBA3D ! https://m.edsoo.ru/00adac34
60 KoBanentnasnossipHasxumuye | bubnuorexa [JOK
CKasCBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHasHenosspHasxum ! bubnuorexa [JOK
HYECKASACBI3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 CTenenpoKucaCHHS ! https://m. edsoc])_.lru/OOadae28
63 OKuCIUTETHHO- | bubmmoreka [{OK
BOCCTaHOBUTEIBHBIEPEAKIIUN https://m.edsoo.ru/00adb076
64 Oxkucnurenu u 1 bubnuorexa [JOK
BOCCTaHOBUTEIIHU https://m.edsoo.ru/00adb076
KonTt 0
5 | rowe oo |1 Bubmionera LIOK
N UMIUCCKASCE3E https://m.edsoo.ru/00adb486
66 PesepBubIil ypok. O600meHne | bubnuoreka [IOK
Y CUCTEMAaTHU3alMsl 3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O600meHne | bubnuoreka [JOK
W CUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001IeHNE | bubnuoreka [JOK
U CUCTEMAaTHU3aLs 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68
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9 KUIIACC

Ne KoanuecTBouacon
Be Jarauzy | DJieKTpOoHHbIeH(PPOBLIEOOPA30
n | Temaypoka KonTposbusbl | I[IpakTHyeck
er YeHus BaTe/IbHbIEPeCYpPChl
/ epaGoThl nepadoThbl
0
n
[Tepuonnueckuii 3akoH. [lepronueckas
bubmmoreka [{OK
cucTeMa XUMUYECKUX 3neMeHToB /. U. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
" bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEepUOIOB
Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoil CBS3U U THUIIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
«IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/eIoB Kypca 8 Kiacca
Knaccudukanus XuMuueckux peakiuii | bubmuoreka [JOK
[0 Pa3JIMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTU XUMHUYECKOI
bubmuoreka [JOK
peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEAKLIHIX
[TonaTHE O XUMUYECKOM pPaBHOBECHH.
bu6mmoreka [JOK
@akTOpbl, BIUSAIOIINE HA CKOPOCTh 1
. https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKUU U MOJOKEHUE




XHUMHUYCCKOTO paBHOBCCHUS

XUMHNYCCKHEC CBOI\/'ICTBa, MOJIY4YCHHUC,

9 OKHUCIIHTEIBRHO- bubnuoreka [IOK
BOCCTaHOBUTEIBHBIEPEAKIIUN https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON

bu6mmoreka [{OK
10 nucconuanui. CHIbHBIE U CJIa0bIe
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
. bubnuotexa [JOK
11 HNoHHbIEypaBHEHUApEAKIU I
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
. . bubnuorexa [JOK
12 OCHOBAHUH B CBETE MpEJCTaBICHUMN 00
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAIITHT
XUMHYecKre CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIIEKTPOIUTHUECKON bubmorexa HOK
el p https://m.eds0o.ru/00add8b2
JINCCOITAITNH
14 ITonasaTre o THApOIN3ECOIIEH bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
. bubnuoreka IIOK

15 O060011eHrEe U cUCTEMaTU3alUI3HAHNI 1

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

16 [Ipaktuueckas padota Ne 1. «Pemenue bubnuoreka [JOK
JKCIIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KonTponsnas pabora No2 mo teme

bubmuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIHS.
https://m.edsoo.ru/00addecO
XUMHUUYECKUEpEaKIIuU B pacTBOPax»
OO0111ast XapaKTEpUCTHKA FaJIOTEHOB.
P P N bubmuoreka [JOK
18 XUMUYECKUE CBOMCTBA HA IPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. ComsiHast KUCIIOTa, bubnuoreka [IOK

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




IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o teme

. bubnuorexa [JOK
20 | «IlomydyeHue COJNITHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruucienus mo ypaBHEHUSIM
N bubnuoteka [JOK
21 XUMHUYECKUX PEAKLUI, €CIIU OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
2 OO6mrast xapakTepUCTHKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITIU CEPHI.
23 HaXO}KIl)IeHI/Ie CEephI I/I(beé COC}II/IHeII)-II/Iﬁ B bubmmorexa TOK
p . https://m.edsoo.ru/00ade64a
pupoJie. XMMUYECKUECBONCTBACEPHI
24 CepoBonopo, cTpoenue, puznueckue u bubnuorexa [JOK
XUMUYECKHE CBOWMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIOTA,
. bu6moreka [IOK
25 | (Qusnueckre U XUMHUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IIPOMBIIIJICHHOTO crioco0a
. bu6mmoreka [JOK
26 | TOJIy4eHHS CEpHOI KHCIOTHI.
. https://m.edsoo.ru/00adec8a
XHUMHUECKOE3arpsi3HEHUEOKPYKAOILIEHC
peabICOEIMHEHUSIMUCEPDI
7 Brrunciienue MaccoBoil 10714 BbIXo1a bubnuoreka [JOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTUKa HIEeMEHTOB V A-
hg | TPYHIBL A30T, pacipoCTpaHeHue B bubnuoreka [IOK

npupoje, GU3NUECKue U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/00adeea6




AmMHaK, ero (pu3n4YecKue 1 XUMHIECKHIEe

bubnuoreka [IOK

29
CBOMCTBA, IIOJIy4CHHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[Ipaktuyeckas padora Ne 3 o teme

bu6mmoreka [IOK
30 | «llonyyeHue aMmMuaKa, U3y4eHUE €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ Gpusndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

. bubnuotexa [JOK
32 | ynoOpeHwuii.
. https://m.edsoo.ru/00adf518
XUMHUYECKOE3arpsi3HEHUEOKPYKAOIIIEHC
peapICoeTMHEHUIMHA30Ta
Docdhop. Oxenn dbocdopa (V) u
dop docgopa (V) Bu6morexa 1[OK
33 | docdopnas kucnora, GU3MIECKUE U

. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOITYyYEHUE
Hcnonws3oBanne GocdaToB B KauecTBE

34 MHHEPAJIbHBIX yI00pECHHI. bubnuoreka [IOK
3arps3HeHuenpupoIHoiicpenbidhochaTam https://m.edsoo.ru/00adfc20
u

35 VYraepoa, pacipocTpaHeHHE B IPUPOJIE, bubnuoreka [JOK
(hM3UYEeCKHe U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxcuppl yriaepoaa, ux pusmdeckue u

36 XUMUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubmuoreka [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yrnepona (IV)

N bubnmoreka [JOK

37 YronpHas KUCIOTa U €€ COJIU H

https://m.edsoo.ru/00ae006¢

38 [IpakTuueckas padborta Ne 4 mo Teme bubnunoreka [JOK




"[lonydeHune yriekucioro rasa.

KauecTtBeHHas peakuus Ha kapOOHaT-

noH"

https://m.edsoo.ru/00ae027¢e

[lepBoHauanbHBIC TOHATHS 00

bu6mmoreka [IOK

39 OpPraHNYECKUX BEIIECTBAX KaK O
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX Yriepo/ia
. bubnuorexa [JOK
40 | Kpemuuii u erocoeuHEHUS
https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337]a4 10 TEME bubnuotexa [JOK
«Baxuenme HeMeTaUIbI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUSD
KonTponsnas pabora Ne3 no teme

. bubnuorexa [JOK
42 «BasxkHenne HeMeTalIbl U UX
https://m.edsoo.ru/00ae0el 8
COCITMHEHU S
OO6mrast XxapaKTepUCTHKAa XUMUYECKUX
3JIEMEHTOB — METAJJIOB.
bu6mmoreka [JOK
43 Mertammnueckas CBI3b U MeTaJlIMUecKas
. https://m.edsoo.ru/00ael103e
KpHUCTaJUIMYECKas peiéTKa.
du3nyeckrecBONCTBAMETAIIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
. . bubmuoreka [JOK
44 | DnEKTpOXMMHUYECKHUH psi/i HANpsSHKEHUN
https://m.edsoo.ru/00ael 156
METAJIJIOB
O61ue crnocoObl MOTYYeHUS METaIOB.

45 Crnasel. BeruncneHus no ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIIUH, €CIIU OUH U3 https://m.edsoo.ru/00ael 156
pEeareHTOB COJIEPKUT NPUMECH

bu6mmoreka [JOK
46 | IloHsATHE O KOPPO3UMMETAIIIOB

https://m.edsoo.ru/00ael278




bubnuoreka [IOK

47 | IllenouyHsiemMeTaIbI
https://m.edsoo.ru/00ae14b2
bu6mmoreka [{OK
48 | Oxcuapl ¥ THAPOKCHU/IBI HATPUS U Kallus
https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAIIIBI — bubnuoteka [JOK
KaJIbLIMHA U MarHui https://m.edsoo.ru/00aelSe8
. bubnuorexa [JOK
50 Baxkueiimecoe JMHEHUAKAIBIIHS
https://m.edsoo.ru/00ael Se8
51 O06o01eHre U cucTeMaTu3alusI3HaHU I
50 JKEcTKOCTH BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[IpakTiueckas padora Ne 6 o Teme
W .. bu6moreka [IOK
53 JKécTkocTh BOABI M METOIBI €€
" https://m.edsoo.ru/00aelaed
YCTpaHEHHUS
PR R — bu6moreka [IOK
https://m.edsoo.ru/00ael c64
55 AmMdoTepHbIe CBOWICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUA https://m.edsoo.ru/00ael c64
56 | Weneso bu6mmoreka [JOK
https://m.edsoo.ru/00ael1d86
57 Oxcupl, THAPOKCH B U cou xxene3a (1) bubnuoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATH3AUI3HAHU I
[IpakTuueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME bubnuoreka [JOK
«BaxHeire METaIIIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
60 | BpluncneHus no ypaBHEHUSIM bubnuoreka [JOK




XUMHUUYECKUX PEAKLIUH, €CIIM OJUH U3
pEareHTOoB JaH B U30BITKE UITU COACPKHUT
MIPUMECH.
BrrunciieHusiMaccoBONI0IMBBIX0AAPOT

https://m.edsoo.ru/00ael750

YKTapeakInuu
61 O0o01IeHre U CHCTeMAaTH3aAUs3HAHAIA 1
KonTpomasnas pabora Ne4 o teme
62 | «BaxHeue MeTaIIbl U UX 1
COCTMHECHUS
63 BeniecTBa 1 maTepuainbl B MOBCEHEBHOM 1 bu6moreka [IOK
JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE3arpA3HEHUEOKPYKAIOIIIEC 1 bubnuorexa [JOK
pensl https://m.edsoo.ru/00ae4270
65 PoJib XuMuu B perieHrnn 3KOJIOTHYECKUX | bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001eHNE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O600meHNE 1 1 bubnuoreka [JOK
cHUCTeMaTH3alusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O600meHNE 1 1 bubnuorexa [JOK
cucTeEMaTH3alys 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus: 8-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; S-€ U3AaHue, nepepaboTaHHoe,
8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnagkos C.A. AKITMOHEPHOE

O6H_ICCTBO ((I/I?)I[aTCJIBCTBO «HpOCBGIJ_IeHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus. 8 ki1.: KoHTposibHBIEC U TPOBEpOUHBIC PadoThl K yueOHuKy O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A.

Yl abpuenss, O. C. Meroaunueckoe nocodue k yaueouuky O. C. ['abpuensina
«Xumusi». 9 knace / O. C. 'abpuensa. — M. : Ipocda, 2018. — 108.akoBa u ap. -

M.: Ipoda, 2007.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru/
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