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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 Takxke Ha ocHOBe (enepanbHOM paboyell HpoOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro mpeamMeTa « XUMHUS
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUsi, BOCHUTAHWUS M Pa3BUTUS OOYyUYAIOIIUXCSA CPEICTBAMU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTpUBAET paCOpPE/IIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazneliaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepKaHuUsI, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUU CIY>KHUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIIBHOW I'PaMOTHOCTH,

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTarne eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaepkaHHusl MPOTPpaMMbl MO XUMHH C(HOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knaccel» u «Pu3zmnKa. 7 Kiacey.

[Ipy wu3yyeHHH XUMUHU MPOUCXOAUT (QOPMHPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — BaKHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHHA U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHJ O€30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HauYEHUE MPUOOPENIN TaKUe 1NN, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHHUS W CAMOIO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONIUX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OILEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIHOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOYyYalOlMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKUX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IEIAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPABICHHOCTH JaJIbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHsATHE O MeTOoJax MO3HAHMWS B XUMHUH. UHCTHIC BEIIECTBA U CMECH.
Cnioco0nI pa3eneHus: CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENIbHAs aTOMHAas —Macca.
OtHocuTEeNbHAs MOJIEKYJISIpHAasi Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemiectBa. Mosib. MossipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuétel mo dopmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpPU3HaKHU.
3aK0H COXpaHEHMs MacChl BellecTB. XuMHUueckue ypaBHeHUs. Kiaccudukarnms
XUMUYECKUX peakIuii (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IMpaBuiaaMu paboThl B J1abopaTopuul U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 000pYAOBAHUEM, U3YUEHHUE M ONUCAHHE
bU3UYECKUX CBOHCTB 0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOICHHE
bu3uveckux (TIaBjIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONHUCAaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPHUIOM Oapuisi, pa3ioKCHHE THIPOKCH]IA
meau (II) mpu HarpeBaHum, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3yUYeHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIBI0 MarHuTa, (puIbTpoBaHME,
BBITIAPUBAHUE, JUCTHUUIIMSA, XpoMaTorpadus, MpoBecHNE OYUCTKHA TOBAPEHHOU
conv, HaAOJIOJICHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MACCHhl, CO3JaHUE€ MOJEIEH MOJICKYI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31€MeHT U mpocToe
BemiecTBO. Haxokmenwe kuciopoja B mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoje. O30H — alioTponHas MoAU(UKAIU KACIOPOaa.

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 — »smemeHT 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. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuneHuil. Oxcuabl. Kmaccuduxanus
OKCHJOB:  coyieoOpa3yroniye  (OCHOBHBbIC, KHUCJOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue U XUMHUYECKHE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinaTypa ocHOBaHui. DPU3NYECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTm MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknatypa cosieil. @uzndeckrue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOMpaHue, paclio3HaBaHWE M H3YUYEHUE CBOMICTB KHUCIOPOJa, HAONIOJEHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpalnieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oO0pa3laMM OKCHIAOB U
ONMMCAaHWE WX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, pACMO3HABAaHWE W H3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumozeicTBue Boaoposa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJI0/ICHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxkHeHline KiIacchl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJIOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHOMepuoaHas  (HOpMbI
[Tepunonnueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuoasl
U rpynnbl. DPU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
IPYIIIBI JIEMEHTA.

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

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkIaHUH.

Xumunueckass cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBS3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemmunie ceasu



Peanuzamusa MexXnpeaMETHBIX CBSI3€M MPHU HM3YYEHUH XUMHUHM B 8 Kjacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJU3, CHUHTE3, KiacCu(UKalUsg, TEPUOJAUYHOCTh, HaOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, a3, (U3MYECKUE BEIUYWHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonunueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMs, KalblLHMs U HUX
COEMHEHUI B COOTBETCTBUM C TMOJOXXEHUEM »3JIeMEHTOB B llepmonnueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBS3H.

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

Knaccudukaims XuMUYeCKUX PeakIuid Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
U COCTaBy YYaCTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, o
M3MEHEHUIO CTETICHEHW OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETePOTCHHBIX
peakuusx. llonstue o karanuse. [IoHssTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJEKTPOHHBIM  OayiaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue YpaBHEHUM



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

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALUM BEIIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA UM coOJell B CBeTe MPEICTaBICHUH 00 AIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTajuioB (Tpadura u anmas’a), CI0XKHBIX BEIIECTB
(x;opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJTHOCTH
pacTBOpPOB BEILECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTE€pUANIOB), TPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICIICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiMu pasioKEeHHs, COCMHEHUs), Pacro3HaBaHWE HEOPTraHWYECKUX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl 1 X COeITMHEHUS

OO6mast xapakrtepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMozeiicTBUE € METAJJIaMH, HEMETaUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NpUMeHeHue. [leicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M 4YeJIOBeKa. BakHeHmMe XJIOpUabl U UX
HaXO0XJCHHE B IIPUPOJIE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa ceprl. CepoBOMOpOAd, CTpoeHue, (U3NYeCKue
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUecCKHe © XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CIOCOo0a MOJYYEHUS CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE 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 XuMu4eckue cBoiictea. KpyroBopot azora B mpupojie. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojlyueHue u npuMmeHenue. Coiam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpPEeACTaBUTENS Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MUHEPAIbHbBIX
ynoOopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXHU, 3arpsi3HEHUE BO3JAyxXa, MOYBBl U BOJOEMOB). Docdop,
ajutorponHbie Moaudukammu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTRA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  auIOTPOIHBIC
Moau(UKALMK, PACIPOCTPaHEHHE B TMpupone, (HU3UYECKHE U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTaHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHe MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBOoHaYaMbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KUCIIOTa).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMenerne. CoenuHeHHs KpeMHHs B mpupojge. OOmue mnpeactaBieHus o0
okcuge kpemuusi (IV) n kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelue CTpouTeIbHbIE MaTepHallbl: KEpaMUKa,



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

Xumuueckuii IKCnepumenm:

M3yueHHUEe 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuaOoB (TaJIOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KaueCTBEHHOM peakiuu Ha Cyib(dar-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHne, pacro3HaBaHWEC U H3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMJIICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHUE KAaYeCTBEHHBIX peakiuii Ha KapOOHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  OJNEKTPOXUMHUYECKUM  psif
HarnpsbkeHu MetamioB. Ou3nueckue 1 XUMUYECKUE CBOMCTBa MeTaiuioB. OO0mue
crocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MOJIOXKEeHUE B [leprnoandecko cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
du3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IIlenoyHO3EMENBHBIE METAIBl MAarHMd H  KaJbLUM: IIOJIOKEHHE 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 CITOCOOBI €€ YCTpaHEHHUS.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoanyeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /I,
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUIEOMATEpPUATIOB), IMPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(II) u xene3a (III), meau (II), HaGmromeHNE M ONMKMCAHUE TIPOILIECCOB OKPAITHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecrBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4esloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemiects, aanee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunle ceéazu



Peanuzanmsi MeXIpeAMETHBIX CBS3eH MPU HM3YYCHUH XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KiIacCU(PUKALUSI, TEePUOJANIHOCTh, HAOIOIEHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEIb, SBICHUE, MAaPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
M30TOIBI, PaJIMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUECKUN 3apsija, TPOBOIHHKH,
MOJYNIPOBOJHUKH, JAUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
pemérka, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
IIOJIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCHUTATENIbHON JEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
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  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyrUX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM JAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECcce ITOM Y4YeOHOW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUA HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHUBBI, HAMPABICHHbIE HA MOJYYEHUE HOBBIX 3HAHUHU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YPOBHsSI OOydeHHs B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 110 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIIeIHON Mpo¢eCcCHOHAIBHON ESITEIbHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPEeJIE;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 370POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MUecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIy9aeMble NMPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00AaIBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX pEILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUS MHUPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYToe.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 A3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC NCHCTBUS (IT03HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIEe 1eHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HaHUMW: PaCKPBIBaTh CMBICI XUMHYECKUX MOHITHUH (BBIACTSATH UX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUSI (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHIThL B TIpollecCe€ TO3HAHMWS TOHATUS (TIPEJAMETHBIC W
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI DJJIEMEHTA), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBble ucciienoBarebCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKIICHUM;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmooaarh 3a XOJAOM Mpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIICHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUSA, CIPaBOYHbIE
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH TPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSATh PA3NIMYHBIE METOJBI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIIMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX [JIsl BBHIMOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus UHDOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE MCIOJb30BaTh M aHAJIU3UPOBATh B Mpolecce ydyeOHOU H
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

yMEHHsS 3aJaBaTh BOINPOCHl (B XOoJe Auanora W (Wiad) JHUCKYCCHM) TIO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  MO3HABATEILHOM
JCSATENIFHOCTH B YCTHBIX MW THUCHBMEHHBIX TEKCTaX; JeNlaTh IPE3CHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEJOBATENIbCKOM  JIEATENIbHOCTH  TPU  PEHICHUHU
BO3HHUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbD», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHue KPUTEPUEB 1O OICHKEe KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBbIe YHUBepcaJibHbIe YUueOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEeIIeHNs] YIEOHBIX H
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTHUPOBATh
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPHU BBINOJHCHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asABICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, IPe/jIaraéMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIC 3HAHUS, YMEHHUS M CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUSI, XMMHYECKasi peakius, Kiaccupukamus peaxkiui: peaxiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKas CBs3b, MOJSPHAS W HEMOJSIpHAS KOBaJIGHTHAsl CBSI3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIIEHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKHUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHasT W HOHHAasA) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHWE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)», Mansie u
OombIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema XuMHueckux diemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00Ilee YUCIO AIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

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

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBHUSIX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIBHON AEATEIbHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOICHHE, W3MEpEHUe, MOJEIMPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ IpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIOBaHUEM, a TaKkKe IMpaBWiIaM OOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIINOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W NPOBOAUTH  XMMHMYECKHUE  DKCIHEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHXK U IPyTHE).

K koHily o0ydenus B 9 kiacce npeMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PeaKIusi, XUMUIECKasi CBs3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUINYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OnpeNeiEHHOMY KJacCy COeOUMHEHUH 1o ¢GopMmynaMm, BUA XUMHYECKOM
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie W OOJbIIME TEPUOIBI, COOTHOCHTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B W3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUH B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(deKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa NPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMyd MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJCKYISPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM OOOpYAOBAaHUEM, a TakKe TMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIE OIEpAIlMy MBICIUTEIbHON JesSTEIbHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0IeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

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




[Tepuonueckuii 3aKOH U

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

12| Osemmenno : biumiorexa LOK

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

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 9 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 18
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 2 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hpaxrireckie H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTa 07.09.2023 | https://m.edsoo.ru/ff0d210c
) IlousTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMUU 07.09.2023 | https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «[Ipasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI | bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 14.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMech. CriocoObl | bubmuorexa [JOK
pa3aeiieHus: cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
. 21.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
6 ATOMBI M MOJICKYIIb! I 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuorexka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 28.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocTble U coKHBIE BELECTBA 1 bubmnorexa [IOK
28.09.2023 | hittps://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 Bubmmorexa LIOK
05.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumnueckas popmyina. BanreHTHOCTD bubmorexa LOK
Py 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTtHocuTeNBHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 12.10.2023 | https://m.edsoo.ru/ff0d323¢
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COSTUHCHUH 12.10.2023 | https://m.edsoo.ru/ff0d350¢
KonunuectBo Bemnecta. MoJib. bubmmoreka [{OK
13
MounsipHas macca 19.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKas peakius 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI 26.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaIu4ecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSIM XUMHUYECKHUX Bubnmorexa [IOK
N . P 09.11.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMUuecKuX peakiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
8 P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hf 16.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKUE PEAKLIUN 16.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 23.11.2023 | https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmmorexa [{OK

22 ciopona (pea OKHUCJICHMS,
KHCIIOPOJA (PCAKLUHH OKHCIICHI 23.11.2023 |  https:/m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoOsI MOJTydeHUsT KHUCIOpOoia B
23 71a00paTOPHH U TIPOMBIIIUIEHHOCTH bubmmorexa [TOK
' 30.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peaKIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U 30.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
Tonnuso (HedTh, Yroab U METaH).
25 3ar SI3H€I—EI/I6(1];OS ¢ a, CII0COOBI c)ero bubmorexa HOK
p yxa, 07.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckast padota Ne 3 o Teme
26 «ITonmydyenne u coOMpaHue KHCIOPOaa bubmorera [IOK
i " P poza, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE O KMCIOTaX U COJISIX bubmorexa LOK
21.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobupanue Bogopoaa bubmorexa LIOK
i p Aopoaa, 28.12.2023 | hittps://m.edsoo.ru/ff0d4{42

HU3YUCHHUC CTO CBOMCTBY




MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa
33 BEIIECTBA ra3a 1o €ro H3BECTHOM bubnmorexa [TOK
. Y 11.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006EMOB ra3oB 110
34 aBHCHHIO PEaKIMU HAa OCHOBE 3aKOHA bubmorexa HOK
P . P . 11.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
dusznvecKkrue U XMMHUYeCKHe CBOMCTBA bubmmoreka [{OK
35
BOJIBI 18.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonsite 06 bubnuoreka [JOK
HHIUKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopuTeis. HacemeHabIe
37 Hu HzHaCI)I peHHBII;) aCTBOPBI bubmorexa HOK
B paGTBOPHL. 25.01.2024 |  hitps:/m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBa B PaCTBOPE
[IpakTrueckast padota Ne 5 mo Teme
13 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM AoJien 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» 01.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LIOK
’ p 08.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoBaHus: cocTaB, KinaccuduKaims, bu6mmoreka [JOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca




[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH 15.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, kiaccudukaus, bubmmoreka [{OK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0dfee2
[Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
45
KHACJIOT 22.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCO((SI)II) HI:)J'I )eHI/ISI XI/IMI/I‘IZEKI/IG bubnmorera [TOK
N i ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBaA
[IpakTueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBs3b MEXKY KJlacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH 07.03.2024 | https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIaCCHI HEOPraHNIECKUX bubmorexa LHOK
. P 07.03.2024 | https://m.edsoo.ru/00ad9%ela
COE€IUHEHUI
[TepBbie MONBITKH KIacCUpUKAITIU
51 XHUMHYECKUX 31eMeHTOB. [loHsatue o bubmiorexa LIOK
i 14.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [lepuoanueckas cucTeMa XMMUYECKUX
14.03.2024 | https://m.edsoo.ru/00adas52c
anemenToB /. 1. Menneneepa
53 Ileproawl, TpyIIIbL, TOATPYIIIBI bubmorexa [IOK
PHOMEL, TPYIHEL, TOATPYT 21.03.2024 | https://m.edsoo.ru/00adas52c¢




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
snep. M3oTomnsl 21.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOB [lepuonnyeckoit
04.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl Jl. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[lepuoauueckoii cucreme /1. 1. 04.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyeckoro 3akoHa
57 JUISl pa3BUATHS HayKu U npaktuku. J[. 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u 11.04.2024 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX AJIIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsi3b bubamorera LHOK
18.04.2024 | https://m.edsoo.ru/00adac34
KoBanentHnas nonsipHas XuMuueckas bubnuorexa [JOK
60
CBSI3b 18.04.2024 |  https://m.edsoo.ru/00adaab8
KoBaneHntHas HenossipHasi XuMHUYeCKast bubnuorexa [JOK
61
CBA3b 25.04.2024 | https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62
Crenenp okuceHus 25.04.2024 | https://m.edsoo.ru/00adae28
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuorexka [JOK
63
peakuuu 02.05.2024 | https://m.edsoo.ru/00adb076
64 OkucauTenu U BOCCTAaHOBUTEIIH bubmmorexa [TOK
02.05.2024 | https://m.edsoo.ru/00adb076
65 KonTtponsHas pabota Ne4 mo teme bubnunoreka [JOK




«Ctpoenne aroma. XUMHUYECKast 16.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHbIit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CHCTEMAaTHU3allMs 3HAHUI 16.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK
CHCTEMAaTHU3allMs 3HAHUI 23.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNE 1 | bubnuorexa [JOK
CHCTEMAaTU3alMs 3HAHUI 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

[Iepnoanueckuil 3aK0H.

| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMUYECKUX dieMeHToB JI. U. 07.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 bubmorexa OK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHWYECKHUX BENIECTB 14.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIEI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1

P T 21.09.2023

OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuuii o pa3IMYHbIM NpU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eaknuu. [IoHsTHE O TOMOTEHHBIX U 1 bubmmorexa [TOK
PEATTHIH. 28.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[TonaTHe 0 XUMHYECKOM

8 aBHOBecHuH. DaKTOPbI, BIMAIOLINE 1 bubmorexa HOK
p ’ P, t 28.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u




I10JIOKEHUE XMMHYECKOTO
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

XHUMHYECKHUE pCaKknuu B paCTBOpaAX»

? peakiuu 05.10.2023 | https://m.edsoo.ru/00adcade
10 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC
peakiuu 05.10.2023
Teopust 3AEKTPOTUTHUECCKOU
11 D;Hccl:)ounaunn.pCHanHe " cra0ble bubmorexa HOK
12.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
12 HoHHbIE ypaBHEHHUSI peaKIUil Bubamorexa [IOK
12.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
13 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 AIIEKTPOIMTUYECKOM 19.10.2023 | https://m.edsoo.ru/00add5d8
JIUCCOLMAITAN
XUMHUYECKUE CBOMCTBA COJIEH B
14 CBETE MPEACTABICHUI 00 bubmorexa LOK
. 19.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
15 [TonsiTue o ruapoIM3e coieit bubnmorexa [IOK
26.10.2023 | https://m.edsoo.ru/00add9d4
16 O06001eHne u cucTeMaTu3anus bubnunorexa [JOK
3HAaHUU 26.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
17 «Pellienre 3KkCnepUMEHTAIBHBIX bubmorexa HOK
09.11.2023 | https://m.edsoo.ru/00addbfa
3a7a9»
KonTposneHas padota Ne2 o teme
18 «DNEeKTPOJIUTUYECKAS TUCCOLIUALIUSL. bubmnorexa [IOK
09.11.2023 | hittps://m.edsoo.ru/00addecO




OO01mas XxapakTeprucTUKa raJIoreHOB.

19 XHUMHUYECKUE CBOMCTBA HA IPUMEPE Bubmmorexa LIOK
pumMep 16.11.2023 | https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
20 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE bubnmorexa [OK
’ i ’ 16.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpaxTnueckas padota Ne 2 o Teme
21 «ITomyueHue CoONSTHON KUCTOTHI bubmorexa HOK
1 R . ’ 23.11.2023 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruncnenus mo ypaBHeHUSIM
22 XUMHUYECKUX PEAKINH, €CIIM OJUH U3 bubmorexa OK
PEaIIHH, A 23.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
o OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst 30.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
24 Haxoxnenue cepbl u €€ coeTMHeHUN bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA 30.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
)5 CepoBo10pO1, CTPOCHHUE, bubnuorexa [JOK
(bu3UYecKre U XUMUYECKHUE CBOMCTBA 07.12.2023 | https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIOTA,
26 (bU3UYEeCKHEe U XUMHUYECKUE bubmorexa HOK
. 07.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
27 MOJIyYEHUS CEPHOU KUCIIOTBI bubmmorexa [TOK
yi p ’ 14.12.2023 | https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpeibl COeAMHEHUSIMU




cepsl

Briuucienne MmaccoBOM OJIU BBIXOAa

bubmuoreka [JOK

28
MIPOJIyKTa peaKuu 14.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
79 VA-rpynmsl. A30T, bubnuorexa [JOK
pacrpocTpaHeHHe B PUPOJIE, 21.12.2023 | https://m.edsoo.ru/00adeea6
(u3HUecKre U XUMUYECKUE CBOMCTBA
AmMuak, ero ¢usnyeckue u
30 XUMHUUYECKUE CBOMCTBA, MOJyYCHUE U bubmorexa HOK
> HOIYH 21.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 3 o Teme
31 «IlomydyeHne aMmMHuaka, U3y4eHHue ero bubamorera LOK
N 7 ek 28.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTBY
A3oTHas kucioTa, e€ Gpusndeckue u bubnuoreka [IOK
32 .
XUMUYECKHE CBOWCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHMSI B KQUe€CTBE MUHEPAIbHBIX
33 oOpenuil. Xumuueckoe bubmmorexa [TOK
YAODPEHIH. . 11.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HeHUE OKPYKaroIIel cpebl
COEIMHEHUSIMU a30Ta
®docdop. Oxeua pocdopa (V) u
34 (1)00(%)0 pHa}I KI/Ifﬂ((i))Ta (b(bPli)3H(‘le2:KHe u bubmorexa HOK
p o 11.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonws3oBanue docdaToB B
35 KayecTBE MUHEPAJIbHBIX Y100pEHUH. bu6nuoreka [IOK
3arpsi3HeHue NPUPOJHON CpeEIb 18.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
36 VYrnepon, pacnpocTpaHeHuE B bubnunoreka [JOK




npupoje, Gu3nYecKre 1 XUMHUECKUE 18.01.2024 | https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u
37 XUMHYECKHE CBOWCTBA. bubmmorexa [{OK
DKOJIOTUYECKHE MTPOOIIEMEI, 25.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)
38 VYroapHas KucioTa 1 €€ Cou bubmmorera [OK
25.01.2024 | https://m.edsoo.ru/00ae006¢
[IpaxTueckas padota Ne 4 o Teme
"[TomyueHne yriaekucioro rasa. bubnuoreka [JOK
39
KauecTtBenHnas peakuus Ha kapOoHaT- 01.02.2024 | https://m.edsoo.ru/00ae027¢
non"
[TepBoHauanbHBIEC TOHATHS 00
40 OPraHMYeCKHUX BEIIECTBAX KaK O bubmorexa OK
p Hl 01.02.2024 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepo/ia
41 Kpemuuii u ero coeqmuHeHus Bubnmorexa [IOK
P A 08.02.2024 | https://m.edsoo.ru/00ac080a
[IpakTrueckas padota Ne 5.
Pemenue skcnepuMeHTaNbHBIX 33724 bubnuorexa [JOK
42 .
mo TeMe «BakHele HeMeTallbl U 08.02.2024 | https://m.edsoo.ru/00ae0bf2
HUX COCTUHCHUSDY
KounTtponsnas pabora Ne3 mo teme
43 «BaxHeilne HeMeTauIbl U UX bubmorera [JOK
15.02.2024 | https://m.edsoo.ru/00ae0e18
COCTUHCHUS»
OO1as XxapakTepucTUKa
m XUMHYECKUX DJIEMEHTOB — bu6mmoreka [JOK
METAJIOB. MeTannnueckas CBsI3b U 15.02.2024 | https://m.edsoo.ru/00ael03e

MCTAJUIMYCCKAA KpUCTAJUTNYCCKAA




pemérka. Gu3nyecKkue CBOKMCTBA

METAJIJIOB
XHUMHYECKHE CBOMCTBA METAJLJIOB.
45 DIIEKTPOXUMHUUECKHI P bubnmorexa LHOK
P . P 22.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJUIOB
OOmrre cnocoObl MOTyYeHUs
metauioB. Ciuiassl. Berauciienus mo
46 aBHEHHUSIM XUMHWYECKHUX PEaAKINU bubmmorexa LOK
yp P ’ 22.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPKHUT
npuMecH
47 TlousiTie 0 KOPPO3UU METAIIOB bubmorexa LOK
pp 29.02.2024 | https://m.edsoo.ru/00ac1278
bu6moreka [IOK
48
[enourpie MeTa bl 29.02.2024 | https://m.edsoo.ru/00aec14b2
49 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
Kaus 07.03.2024 | https://m.edsoo.ru/00ael4b2
IllenoyHo3eMeNbHBIC METATIIBI — bubmuorexa [JOK
50 N N
KaJIbIIMA U MarHui 07.03.2024 | https://m.edsoo.ru/00ael5e8
51 Baxkneimme coeqUHEHUS KAJIbITUS bubmorexa LHOK
a t 14.03.2024 | https://m.edsoo.ru/00ael5e8
57 O000I11IeHIE U CUCTEMATU3ALIUS
3HAHUH 14.03.2024
53 JKEcTKoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHHUS 21.03.2024 | https://m.edsoo.ru/00ael1886
IIpakTuyeckas padora Ne 6 o reme
54 "KEcTKOCTL BOALI U METOIBI €6 bubmnorexa [IOK
" g a 21.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
55 AtoMUHUK bubmuoreka [JOK




04.04.2024

https://m.edsoo.ru/00aelc64

AmdoTepHbIe CBOIICTBA OKCHIA U bubmuoreka [IOK
56
TUIPOKCHUIA 04.04.2024 | https://m.edsoo.ru/00aelc64
bubmmorexa [{OK
37 Keneso 11.04.2024 | https://m.edsoo.ru/00ae1d86
53 Oxkcubl, THAPOKCUIIBI U COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (III) 11.04.2024 | https://m.edsoo.ru/00ae35e6
59 O06o00meHre U CHCTEMaTH3aITHS
3HAHUI 18.04.2024
[IpakTnueckas padorta Ne 7.
Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
60 .
o Teme «BakHeirne MeTalIbl M UX 18.04.2024 | https://m.edsoo.ru/00ae3de8
COCTUHCHUSDY
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
61 peareHTOB JaH B U30BITKE WIIH bubnuoreka [JOK
COIEPKUT MpUMecH. Beruucienus 25.04.2024 | https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXOJIa TIPOTyKTa
peakumn
& O0o001IcHNE B CHCTEMAaTH3aLIHS
3HAaHUU 25.04.2024
KontponbHas padorta Ned4 o reme
63 «BaxHeilne MeTallIbl U UX 02.05.2004
COCTMHCHUS
BemectBa u maTepuasl B bu6mmoreka [JOK
64 N
MOBCEIHEBHOM JKU3HU YeJIOBEKA 02.05.2024 | https://m.edsoo.ru/00ae3f50
65 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKaroIen CpeJibl 16.05.2024 | https://m.edsoo.ru/00ae4270




66 Posnb xumuu B perieHun | bubnuorexa [JOK
HKOJIOTUYECKUX MPOOIIeM 16.05.2024 | https://m.edsoo.ru/00ae4270
67 PesepBubIit ypok. O6001eHre n 1 bubnuorexa [JOK
CUCTEeMaTH3aIusl 3HAHUM 23.05.2024 | https://m.edsoo.ru/00ae0d0Oa
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEeMaTH3aIus 3HAHUH 23.05.2024 | https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narenscTBo «lIpocsemenue»
* Xumus, 9 knacc/ Pynzutuc I'.E., ®enpnaman @.I°., AkurionepHoe 00111€CTBO

«M3parenscTBO «IIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA
IMa6puensn, O. C. Meroaudeckoe nocodue k yueonuky O. C. I'abpuensina

«Xumusy». 8 knace / O. C. I'abpuensan. — M. : [lpoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/
INabpuensn, O. C. Metoauueckoe nmocodue k yueonuky O. C. 'abpuensna

«Xumusy. 9 knace / O. C. 'abpuensa. — M. : Ipoda, 2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

. I'abpuensn O. C., BockoOoiinukosa H. I1., fAmykoBa A. B. HacTonbHas kHura
yauTens. Xumusl. 8 KiI.: Metoanueckoe mocodue. - M.: JIpoda, 2021.

2. I'abpuensu O. C., AmykoBa A. B. Terpaap 1151 1a00paTOpHBIX OMBITOB U



npaktuyeckux padot. 8 ki. K yue6nuky O. C. ['abpuensna «Xumus. 8 Kiaccey.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy. 8 knacce / O. C. I'abpuensin. — M. : [lpoda, 2021. — 109.

4. T'abpuensH, O. C. Metoaudeckoe nocooue k yueonuky O. C. ['abpuensina
«Xumusy. 9 knace / O. C. I'abpuensin. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosoruyeckue kaptol k yueouuky O. C. 'abpuensna «Xumus. 8
Kjacey : Meroandeckoe nocodue / JI. . Acanosa. — M. : JIpoda, 2020

6. XuMmus : TexHojoruyeckue kaptol K yueOuuky O. C. I'abpuensina «Xumus. 9
Kjaccy : Meroauueckoe nocodue / JI. Y. AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 xi1.: KoHTponbHbIe 1 TpoBepouHbie paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u

ap. - M.: Ipoda, 2022. nanHsie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru I'azeta «Xumusi» u caidt 115 yuurtens «5 uay Ha ypok
XUMUN»

http://him.1september.ru Enqunas xomnexuus LIOP: IlpenmeTHast KoaaeKIus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE



skcniepuMenThl: Xxumus. Komnekuus Poccuiickoro o0nieo0pa3oBaTenbHOT0
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuaga NKOJIbHUKOB IO XUMUH
http://chem.rusolymp.ru Opranudeckast Xumusi: 3J1€KTPOHHBIN YUeOHUK TSt
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: IEKTPOHHBIN yUEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUMUS
http://www.chemistry.ru JlucTaHIIMOHHAs OJIUMITAA/IA TIO XUMUU:

TGHGKOMMYHHKaHHOHHLIﬁ O6paSOBaTGHBHBIﬁ IMPOCKT
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