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HOACHUTEJIBHAA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUIM K pe3yjabTaTaM OCBOEHUS OCHOBHOMU
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Taxxke Ha OCHOBE (QeaepalbHOll paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIMK MPENoiaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T TPEACTaBICHHE O IENAX, OOed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOyYaIOIMIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MpEaMETHOE COJIepKaHue,
NpeyCMaTPUBACT PACHPEACICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE TIO
pazgenaM M TeMaM MpPOrpaMMbl MO XUMHH, ONPEACISECT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYECHHUSI XUMHUHU C  YUYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKU  Yy4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takke TpeOOBaHMM K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromIerocss IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHH CIYXKUT OCHOBOM [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrurd M 00 SBOJIONUHU BEIIECTB B IMPUPOJE, O MyTAX pEUICHUs TI00aTbHBIX
npoOjieM yCTOMYMBOTO PAa3BHUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUCCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealu3aliii  BO3MOXKHOCTEH i CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
OoOy4JarommXxcs, HABBIKOB WX CaMOCTOSTEIbHONW Y4eOHOW NIeATEeITHHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIEHOMN NESITETbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKiIaJblBaeT OCHOBBI
LIEJIOCTHOTO B3IJISIAa HA €IMHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (()OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyUarOIINXCS;



crocoOCcTByeT (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTHUYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUs B OOYYEHMHM XHMHHM OOECHEeUYMBAIOTCS CHEIU(pUKON
COoJlep>KaHMsl  y4yeOHOTO  TpeaAMeTa, KOTOPBIA  SIBIAETCS  MEeAaroru4ecku
aJanTUPOBAaHHBIM OTpakeHWEeM 0a30BOM HAyKU XMMHUU Ha OINpPEAesIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUUMUCS CHUCTEMBI IMEPBOHAYAJBHBIX TOHATHI XWMHH, OCHOB
HEOPraHMYeCKOM XUMUM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITUH
OpraHUYeCKOU XHUMUHU.

CrpykTypa coaep:kaHusl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxonaa k e€ uzyudeHuro. CopepikaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPTraHU30BaHbI IO MPHUHIMIY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMSI;

— [lepuoanueckoro 3akoHa /1. 1. MeHnzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOHN CBSI3H;

— TpeACTaBICHUN 00 DIIEKTPOIUTHYECKOM JIUCCOIMAIMU BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHSAS (QYHKIUH OOBACHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U IMOIYyYECHHS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYyeT  (OPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABJISAIOIIECH HAYYHOU KAPTUHBI MHUPA B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUsS B Hayke. M3yueHue XMMUU MOPOUCXOAUT C MPHUBICYECHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUEOHBIX MpeaMeToB: «OKpYX AU MUp»,
«buonorus. 5—7 kinacce» u «Puszuka. 7/ Kiacey.

[Ipy wW3ydeHMH XWUMHUH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUNA OCHOB
XUMHUYECKOW HAyKM Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mMpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAHUM — BaKHEUIIUX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETUUYCCKUX MOJIOKEHUH,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWSA TMPU HW3YYCHHH BEIIECTB W
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpalieHHsl C BEIECTBAMH B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (¢dopMUpOBaHHE WHTEIJIEKTYyaJbHO pa3BUTON JIMYHOCTH, TOTOBOH K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITENIBHOMY MPHUHITHIO PEHICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HalpaBJICHHOCTh OOY4YeHHS Ha CHCTEMaTHYecKoe MpuOOIIeHUE
OOyJaloUIMXcs K CaMOCTOSITCIIPHON IMO3HABATEIBHON JEATEIBHOCTH, HAYYHBIM
MeTOoZlaM TIO3HaHUA, (HOPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIOBUM, CIIOCOOCTBYIOIINX MPUOOPETEHHUIO 00yUYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHUSA, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIHIA), UMEIONINX YHHBEPCATbHOE 3HAYCHUE ISt
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHANTBHOW ©  €CTECTBEHHO-HAY4YHOM
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NPH H3YUYCHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM JIEATETLHOCTH,

— ¢opMmupoBaHHE y OOYyYalOIUXCS TYMAHUCTHMYECKHX OTHOIICHUH,
NOHUMAHHS [EHHOCTH XHUMHUYECKUX 3HAHWM HJi1 BBIPAOOTKH JKOJOTHYECKHU
1IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IEJNAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIIEH IPUPOTHON CPEIbI;

—pa3BUTHE MOTHBAllUA K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHMS OOIIEYEIIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo¢uis U HaNpaBICHHOCTH JaJIbHEUIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisaeT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJlelo), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XuMUK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. Du3nueckue CBOWCTBA BEIMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHWS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbI. XHUMHUYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumunueckass ¢dopmysa. BaleHTHOCT, aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsi AaTOMHAas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisi XMMAYECKOTO JJIEMEHTa B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosnb. MossipHas macca. B3anumMocBs3b KOJIMYECTBa,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI] BemlecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs MacChl BEIIeCTB. XUMHUYeckue ypaBHeHHs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUsd BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3lioKeHHE THIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAEHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB PA3CIICHHs] CMECEH: C MOMOIINBI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadus, MpoBEACHNUE OUYNCTKHA TOBAPEHHOMN
colv, HaONIOJCHWE W  ONMUCAaHWE  pe3yJIbTaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHAE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B Mpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopona. CrocoOsl



MOJIyYeHUs KHUCIOpoJa B J1la0opaTopud U MPOMBINUICEHHOCTH. KpyroBopoT
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWICHUE TapHUKOBOro A PekTa, pa3pyieHue 030HOBOTO CJIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojsie, Gunyeckue MW XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00bEM  Ta30B. Pacy€Thl 1O XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBOMCTBa BoAbl. Boma kak pactBoputens. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPhL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHeHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cosieoOpasyromiue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHBIE) U
HecosneoOpasyomue. Homenkmatypa okcuaoB. Dusnyeckue W XUMUUYECKHE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PU3HUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosneil. @u3nyeckue U XMMHUUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4YECTBEHHOE ONPEAEIIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJIYUYCHHE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C o0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PaCTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpueMm M Kanbl[ueM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),



UcclieJoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpPAx KUCIOT U IIENIOYEH,
u3ydeHue B3amMmojericTBus okcuaa Memu (I1) ¢ pacTBopoM CepHO#M KHCIIOTHI,
KUCJIOT C METaJUIaMH, pPEeaKkUUi HEUTpalu3aluu, IOJYy4YeHUE HEepacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METAJUIa APYTMM W3 PAcTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 10 Teme «BakHeullue KIacchl HEOPraHUYECKUX
COCMHECHUN.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.
OKHuCIUTEBHO-BOCCTAHOBUTE/IbHBIE PEAKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IIETOYHBIE M MIEJTOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM(OTepHbIE OKCHUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMMUYECKUX JIEMEHTOB /I,
N.  Menneneesa.  KoporkonepuogHas ¥ JJIMHHONEPUOJHAs dbopmbl
[Tepunoguueckoit cucrteMbl xumuueckux snemeHToB 1. Y. Menneneesa. llepuosl
u rpynmbl. OuU3MYECKUuil CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB MEpuoAa M
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX sifep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0Yek aroMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 10 TPYIIIIaM U MEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB U Pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — y4y€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (moJsipHas W HEMOJISIpHAs) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporniecchl okucneHus: 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BaHUE KaK OOIIUX €eCTeCTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJu3, CHHTE3, KilacCudUKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®usuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpanbl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. [lepuoauueckasl CHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi M UX
COEIMHEHUII B COOTBETCTBUM C MOJOXKEHHEM »ieMeHToB B Ilepuommueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIBl XMMUYECKOW CBSI3U. THIBI KpPUCTAJUNIMUYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukaiuys XuMAYECKUX peaklnii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3ddekrty, 1o
W3MECHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOPaTUMOCTH, IO
YYACTHUIO KaTajau3aTopa). JK30- U 3HAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoct xuMHueckoil peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHe 0 TOMOTEHHBIX M TeTEePOrE€HHBIX
peakuusx. llonstue o xkarammse. [loHsTne 0 xXuMHueckoMm paBHOBeCUH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHMYECKOW PEaKUUH W IIOJIOKEHHE XHWMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX  PEAKUUA C HCIOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMH
xumuyeckoi cBsizu. CreneHs aucconuanuu. CUiabHbIE U C1a0ble AIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBusl MPOTEKaHUs peaKkIuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMW M COJEHd B CBET€ MPEACTaBICHUN 00  BIEKTPOJUTUUYECKON
nucconanuu. KauecTBeHHbIE peakiuy Ha HOHbI. [loHsITHE O THIpOIN3€E CONEei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIIECTB — METAUIOB W HeMeTauioB (rpadura W ajiMasza), CIOXKHBIX BEIECTB
(xmopua HaTpusl), HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakIuu
OT BO3JEUCTBHUS PaA3IUUHBIX (DAKTOPOB, HCCIEAOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpOB BEUIECTB, IMpollecca JAUCCOLMAIMUA KHUCJIOT, WIEJI04Ye U Ccojeu
(BO3MOXKHO  WCIOJIb30BaHHE  BHUJEO MaTEpPHAlOB), IMPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakiuid  HMOHHOro  oOMEHa
(oOpazoBaHme ocangka, BbIACICHHE Tas3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIMUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUI
(ropeHue, peakiMu pasioKEeHHs, COCIMHEHUs), Paclo3HABaHWE HEOPTraHWYECKHUX
BCIIECTB C IIOMOIIBI0 KA4YECTBEHHBIX pEaKIUMi HAa HOHBL, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3aa4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € MeETallaMH, HEMETaUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KHCIIOTa, XMMHUYECKHUE CBOMCTBa, IMOJydyeHHE, NpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esoBeKa. BaxHeWmine XJIopuabsl U HX
HaXO0XJCHHUE B PUPOLE.

OO6mrast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYeCcKne cBocTBa cepbl. CepoBOOpOa, CTpoeHUe, (pu3ndeckue u
XUMUuUeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTAaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciora, (Qu3MYeCKHWe W XHMHYECKHE CBOWCTBa (00mme  Kak
MPEACTaBUTENST Kjacca KHUCIOT W crhenupuiecKkue). XUMHUUYECKHE pPEaKIuy,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a TMOJYyYEeHHUs] CEPHOW KHUCIOTHI.
[Ipumenenune cepHoit KUCHOTHL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEaKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHM B TMpuUpoje. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpaHEHHUE B MPHUPO/E,
dbuznUeckue U XuMU4Yeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJiyueHue u nmpumeHenue. Coau aMMOHUs,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, € MoyuyeHue, (U3NYeCKue M XUMHUYECKHUe
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHUCIOT U creuuduueckue).
Ucnonw3oBanne HUTPATOB W COJICM aMMOHHUSI B KadyeCTBE MHUHEPaJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAMW, 3arps3HeHUEe BO3[yXa, NOouBbl W BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHME U XUMUUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u pochopHas kucinora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue pochartoB B kauecTBe MUHEPATBHBIX yIO0OPEHUI.

O6mas xapaxktepuctuka 3aeMeHTOB [VA-rpymnmnbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, pPACHpOCTpPaHEHHE B TpPHUPOAE, (PU3NYECKHE U XUMUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBoport yriepoaa B mpupoje. OKCUabl yrieponaa, ux
¢usznueckre W XMMHUYECKHE CBOICTBa, JCHCTBHE HA IKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHUE. DKOJOTHYECKHe MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a r00aqbHOrO TOTCIUICHHS KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ coiu, X GU3NIECKUEe M XMMHUYECKHE CBONCTBA,
nojiyueHue u mnpuMeHeHwe. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, MIUIEPUH, YKCYCHAs KUCIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpaX, OelKax, yriieBoaax — U Ux
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuge kpemuus (IV) u kpemHueBoit kuciore. CHIMKAThl, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. Ba)kHeilline cTpoUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTO HMCHOJIb30BaHUS
CTPOUTENIbHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAY€CTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI M HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE U HW3YYCHHUE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (ocdaT-uoH M U3ydeHUEe MPU3HAKOB
WX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIIEHHE C
OPOIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl 1 UX COSIUHEHUS.

MeTaujibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl TonyyeHus MeTauioB. [IOHSATHE O KOPpPO3UHM METAJNIOB, OCHOBHbIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY M TIPOMBIILIICHHOCTH.

[Ileounble MeTauibl: MoJIoKeHUE B [leproamyeckon cucteMe XMMUYECKHUX
snementoB JI. M. MeHaeneeBa, CTpOCHHME WX ATOMOB, HAXOXKJICHUE B MPHUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUabl U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIEIOYHBIX METAI0OB MW UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMM MW KaJdblMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmive coeluHEHUs Kaiablusa (OKCHZ, THAPOKCHI, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AnoMUHME: TI0JIO)KEeHUE B [leproauueckoil CuCTeMe XUMHUECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMma, HaxoxaeHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA allfOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA U TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucremMe XuMHUECKUX dIEMEHTOB J1.
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUbl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux coctaB, CBOMCTBA U MOJyUCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0paslaMd METaJUIOB M CIJIaBOB, HX (PU3HUYECKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOYKHO HCIIOJIB30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJBI, ITpOLEecCa TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPHUAIOB), MPU3HAKOB  IPOTEKAHUS
KAUYECTBEHHBIX PEaKUMW HA WOHBI: MarHus, KaJbLUs, aJlOMUHHUS, LIUHKA, XKeje3a
(I u xenesza (1), meau (II), HaOIIOACHME U OIHCAHKME MPOIIECCOB OKPAIIUBAHUS
IUIJAaMEHU MOHAMHU HATpUs, Kalud U Kaiablus (BO3MOYKHO HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), UCCieNoBaHne aM(pOTEPHBIX CBOWCTB THJIPOKCUAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxxHenmue
METAJUIBI U UX COCIUHEHUSI.

XuMHUSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM JKHM3HM 4YeIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiui B ObiTy. IlepBas momomis npu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponb xuMun B penieHHH 3K0JIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMOJb30BaHWE KakK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBINH (PakT, rumoTe3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KJIacCUPUKAIMA, TEPHOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIHUPOBAHNE, H3MEPEHUE, MOCNb, SBICHUE, MAPHUKOBBIM
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: marepus, aroMm, D3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
W30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJIA, DJIEKTPUUYCCKUN 3apsij, POBOTHUKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBa, a3, PaCTBOP, pACTBOPUMOCTb, KPUCTAILTUIECKAsI
pemérka, CIUiaBbl, (PU3MUYECKHE BEIMYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWE, OUMOcdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdhepa, MHUHEpPATbl, TOPHBIE  TOPOIHI,
MOJIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHMS MPOrPAMMBbI  OCHOBHOI'O  OOIIETO
o0pa3oBaHus JOCTUTAIOTCS B Xo0Jie¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOW U
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU I[IEHHOCTSAMH, NPUHATHIMU B
oOlllecTBE MpaBWJIaMH M HOPMaMU TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMAIU3ALIUUA O0yUarOITUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaromMXcs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMA U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1)MaTpuoOTHYEeCKOT0 BOCITUTAHUSA

IIEHHOCTHOTO OTHOIICHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO, TOHHWMAaHWS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTpPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSA:

IOPEACTaBICHUS O COLUMAJbHBIX HOPMax M TMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W APYrMX  BUAAX
JESTEIBHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW NEATEIBHOCTH TPH
BBIMIOJTHEHUU y4YEeOHBIX, TIO3HABATEIBHBIX 3a/a4, BBINOJIHCHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOILIECCE OTOM Y4YeOHOW JESITENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEJECHHWE U TMOCTYNIKM CBOMX TOBAapHIIEl ¢ NO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUA:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAyKH WM COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS TPUPOJBI, B3aMMOCBS3IX YEJIOBEKa C
MPUPOJIHOMN CPEIOM, O POJIM XMMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUMU IO
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYyJNbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHON pabOThl ¢ y4eOHBIMM TEKCTAMH, CIPaBOYHOM



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HCCIENOBATEIbCKOU
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPABICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4)popMupoBaHus KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH JKW3HHU, OTBETCTBEHHOIO OTHOUIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJICACTBUU U
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTO0JIsSI, HAPKOTHKOB, KYPCHHS ),
HEOOXOAUMOCTH COONIIOZICHUs TpaBwi OE30MaCHOCTH TIpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHMS:

WHTEPEC K MPAKTHIECKOMY U3YUYCHHIO TPOQECCUil U Tpy/la pa3IMIHOr0 poja,
yBOXEHUE K TPYAYy M pe3yjbTaTaM TPYJIOBOH IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIH BBIOOD
WHJUBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTU K XUMHH, OOIIECCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPoeCcCHOHAIBHON NESITEbHOCTH M Pa3BUTH HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6)3K0JI0rH4€eCKOro BOCIIUTAHUS:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHONIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMAaHHE IIEHHOCTH 3[I0pPOBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOIIOACHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padOTe C BEIIECTBAMM, a TAK)KE B CHUTYaIUsAX,
YTPOKAIOIIUX 37JOPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJy4YaeMble MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhI, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIICHUS, YMEHHUS PYKOBOACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe wMerampeaMeTHBIX pe3yJbTATOB BBLICIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHA (3aKOH, Teopwus,
MIPUHIINI, TUTIOTE3a, (PaKT, cCUCTeMa, MPOIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEAMETaxX W TMO3BOJISIOT Ha
OCHOBE 3HAaHHMI U3 ATUX MPEIMETOB (POPMHUPOBATH MPEJICTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC yueOHbIC NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJIATHBHBIE), KOTOpblE 0OecHeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBICHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS UCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUMW: PacCKPBIBaTh CMBICI XMMHUYECKUX MOHSITHUH (BBIIEIATh UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHITHUSIMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKHUX BEIIECTB U XUMHUECKUX PEaKIuid,
yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC TPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJ JJIEMEHTa), XuMHudeckas (opMyrna W ypaBHEHHE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ncciiefoBarejbCcKHe JeiCTBYUA.

YMEHUE HCIOJIb30BAaTh IOCTABICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KauyeCcTBE OCHOBBI g (HOPMUPOBAHUSI TUMOTE3BI IIO
IIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd W TPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOIO COJEpPXkKaHUSA, CIPABOYHbBIC
mocoOusi, pecypcsl MHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSITh Pa3IHYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHUE OMbITA B
00JaCTM  MCHOJB30BaHMS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (GOpMY MpeacTaBiIeHUuss HHOPMALUKU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCIOJb30BaTh W AaHAIM3UPOBATh B Tpolecce ydyeOHOH U
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIIOPTAa HA COCTOSHUE OKPYKAIOIIEeH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

yMEHHsS 3aJaBaTh BOIPOCHl (B XOJe Auanora M (Wiau) IUCKYCCHM) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHON
NESTENbHOCTH B YCTHBIX W TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1a60paTOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEIbHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuil (00CyXJIeHHus, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHUBepPCaIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHUE CAMOCTOSITENILHO ONPENENATh LEIU AEATEIbHOCTH, IUIAaHHPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA aITOPUTM  JEUCTBUA NIPU BBINOJHEHUHU 3aJaHUM C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO PE3yJbTaTa 3asBICHHON LU, YMEHHUE
MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mNpeAMETHBIX PE3YJNbTATOB IO OCBOEHUIO 0053aTEIBHOrO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



NedcTBUM, crneuudpuyeckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbBI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro HHTEPIpPETAlNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasl peakius, Kiaccu(puKalus peakiui: peaxiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, PEAKIUU 3aMEIICHUs, pPEakKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHE PEAKIINH, TEII0BON AP (DEKT peakiuni,
SAPO aroMma, DJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTal b, paguyc
aToMa, XMMHYECKasi CBSI3b, MOJIIPHAS W HEMOJIApHAasi KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHUOH, PACTBOP, MAcCOBasl J0Jisl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHITUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOpPMYI
BEILECTB U YPAaBHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHCJCHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KJIAcCy COEIMHEHUU I10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBaJEHTHAs W MOHHAs) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OINHWCHIBATH UM XapakTepu3oBaTh TabmuuHyro ¢opmy llepunonnueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iudaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJbI, COOTHOCHUTH OO0O3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XmMUYecKHX diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij s1pa, 0OIllee YUCIIO 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CII0SIM);

KJIACCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEeaKUUU (IO YUCIY M COCTaBy YYacTBYIOUIMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOJTBEPXkAasi ONMCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO  MacChl
BEUIECTB, MAacCCOBYIO JIOJI0 XMMHUYECKOro »dJeMeHTa 1o ¢dopmyre
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

NPUMEHSITh OCHOBHBIE OINEPAlMU MBICIUTEILHON EATETbHOCTH — aHau3
U CUHTE3, CpaBHEHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KJIaCCHU(PHUKAINIO,
BBISIBJICHUE TMPUYMHHO--CJICJACTBEHHBIX CBSI3€H — 11 M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUHU, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBWJIaM  [OJb30BaHUSA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHMEM, a TaK)Ke TMpaBUiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKUMSIMU MO BBIIOJHEHUIO
1a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOpOAa M KHUCJIOPOJa), IPHUTOTOBICHHUIO
pPacTBOPOB C OMNpPEAECIEHHON MACCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUEH M KUCIIOT C TOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xon1y oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyjla, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amioTponus, am(pOTepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass pelmeTKa, KOppo3Hs METalioB,
CIJIaBbl, CKOPOCTh XUMHUYECKOW pEaKluu, MNOPeAeabHO JIOMyCTUMAas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATHUH U
MPUMEHSTH 3TH OHATHS IIPU OMMCAHUU BELIECTB U UX MIPEBPAILICHUMN;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIU;

ONpPEAESATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUW 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M (KOBaJICHTHAsi, WOHHAs, METaUIMYecKkas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAX HEOPTaHWYECKUX COCAMHEHMM, THUM KPUCTAJIMYECKOM
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. M. MennaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepH30BaTh
Tabiuunyto Gopmy Ilepuoanueckoid cuUCTeMbl XUMHYECKUX SJIEMEHTOB:
paznuyarh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «1modoyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOMABI, COOTHOCHUTH
0o003HaueHusl, KOTOpble MMEIOTCS B TIEPUOJAMYECKONW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeneneHue HX MO0 DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBYy Y4YAaCTBYIOIIMX B peaKIuU
BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 M3MEHEHHUIO CTENCHEW OKWCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) 00mMMUE W crenu(PUIecKue XUMHYESCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OIMUCAHUE
IpUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHHS DJICKTPOJMTUYECKOM JIHCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIESCTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMUYCCKUX TPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyJie
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coONM0aTh  NpaBHJIA  TOJB30BAHUS  XUMHUYECKOW  MOCyAou u
1a00paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO M COOHpaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIJICKHUCIIOro Tra3a);

NPOBOJAUTL  PEaKIMK, IMOATBEP)KIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI HM3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpaxX HEOPTraHUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JAEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTEeMaTU3aIlui0, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3yYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, WU3MEPEHUE, MOJCIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie
n/n NPorpamMmbl Bceero oOpa3oBaTte/ibHbIE pecypchl
padoTsI
Paszgea 1.IlepBoHavaibHble XUMHUYECKHUE OHATHS
XuMusg — BakHas 00J1acTh
. bubnuoteka [JOK
1.1 €CTECTBO3HAHUS U MPAKTUYECKOM 5)
https://m.edsoo.ru/7f41837c¢
ESITENILHOCTH YEJIOBEKA
bu6mmoreka [IOK
1.2 BemecTtBa €CKHe pea 15 1
HIECTBA H XHMITHECKHE PeaKitit https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pasznen 2.BaxHeiinue npeacraBuTe/ M HEOPraHMYeCKUX BellleCTB
21 Bosayx. Kucnopon. ITonsatue 06 6 bubnuoreka [JOK
' OKCHJIaX https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonarue o kucnorax u 8 bu6mmoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1
OCHOBAHHUIX https://m.edsoo.ru/7f41837¢c
524 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 bubnunorexa [JOK
' COeMHEHU I https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3.1lepuoanyeckuii 3akon u [lepunoanyeckasi cucrema xumunueckux 3j1eMeHToB /. . Mengeneesa. CTpoenne aToMOB.

Xumuueckasi cBsi3b. OKHCJIUTEIbLHO-BOCCTAHOBHUTEIbHbIE Pe€aAKIuU

3.1

[Iepronnueckuii 3aKOH U

7

bu6mmoreka [JOK



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

IIepnoanueckas cucrema
XUMHUYECKHX 3eMeHToB 1. U.
Memnnene-esa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumudeckas cBsizb. OKHCIUTEIBLHO- 8 bu6mmoreka [IOK
BOCCTAHOBUTEJIBHBIE PEAKLIUN https://m.edsoo.ru/7f41837c
bubmmoreka [IOK
Hroro rio pasexy 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE Bpems 3 brbmiorexa LIOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (UG poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThbI
Paszpnen 1.BemiecTBo U XUMHYECKHE peaKIIUA
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3zesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINALIUSL. 8 1 bu6mmoreka [IOK
' XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M X COCAUHEHUS
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKAa XUMHUUECKUX
2.2 aneMeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' S https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 bubmorexa HOK
' PYITHbL. ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as xapakTepuCcTUKa XUMHUECKUX
2.4 s5eMeHTOB [VA-rpymmnel. Yriepon u 8 1 Br6miorexa LJOK
' N DL P https://m.eds00.ru/7f41a636
KpEMHUH U UX COCTUHEHUS
Hroro no pazneny 25



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

Pazgen 3.MeTasiibl M UX COCAUHECHUSA

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 httos://m.edsoo.ru/7f412636
Hroro mo pazmeny 20
Pazjnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepHasl B )KU3HU YeIOBEKA 3 bubnmorexa [TOK
) m P https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE Bpems 3 bubmmorexa [TOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

8 KJIACC
Kosau4vecTBO yacoB DJIeKTPOHHbIE
Ne Jara P
nugposbie dakTHyecKa
n/ Tema ypoka Bcer KoHTpoJibHBI IIpakTU4ecku M3y4YEeHH
o0pa3oBaTtejibHbIE s 1aTa
n 0 e padoThl e padoThl |
pecypchl
[Ipenmer xumuu. Posb
XHMUHU B )KU3HU 1 01.09 bu6mmoreka [IOK
yesoBeka. Tena u ' https://m.edsoo.ru/ff0d210c
BEIICCTBA
IlonsTtue o meromax 1 05.09 bu6mmoreka [JOK
MO3HAHUS B XUMUH ' https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne
1 «IIpaBwmna paboThI B
ab0paTOpPUH U MPUEMBI 1 08.09 bubnuoreka [JOK
oOpareHus ¢ ' https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000pyI0BaHUEM
YucThle BEIICCTBA U
cMecu. CriocoObl 1 12.09 bubmorexa HOK
' . ' https://m.edsoo.ru/ff0d26ca
paszeneHus cMecei
[TpakTrueckas padora Ne
2 «Paznenenue cmeceit 1 15.09 bu6mmoreka [JOK
(Ha mpUMepe OYUCTKH ' https://m.edsoo.ru/ff0d28c8
TIOBApPEHHOM COJIH)»
bu6mmoreka [JOK
ATOMEI 1 MOJIEKYJIbI 1 19.09
Y https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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XUMHYECKUE DIIEMEHTHIL.

bubmmoreka [{OK

7 3Haku (¢ 0 22.09
HaKH (CHMBOTLI) https://m.edsoo.ru/ff0d2be8
XAMHAYECKUX DJIEMEHTOB
[Ipocteie u cnoxHbIE bubnuorexa [JOK
8 26.09
BEIlECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE 29.09 bubnuoreka [JOK
y4YeHHe ' https://m.edsoo.ru/ff0d2d50
3aKOH IIOCTOSIHCTBA
COCTaBa BEIIECTB.
10 Xumuueckasi popmyna 03.10 Bubmrorexa LIOK
pMyJa. ' https://m.edsoo.ru/ff0d2eae
BanedstHOCTh aTOMOB
XAMHAYECKUX DIIEMEHTOB
OtHOcHUTenbHAasg aTOMHAas
11 macca. OTHocUTENbHAS 06.10 bubmmorexa [TOK
' ' https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsl Macca
MaccoBas noins
12 XAMHUYECKOTO DJIEMEHTA B 10.10 bubmorexa LHOK
' https://m.edsoo.ru/ff0d350c
COEIUHEHUU
KoaunuecTBo BemecTna. bubnuoreka [JOK
13 13.10
Monb. MonsipHas Macca https://m.edsoo.ru/ff0d5230
duznueckue u
14 XAUMHYECKUE SIBICHUS 17.10 bubmnorexa [IOK
' ' https://m.edsoo.ru/ff0d37fa
XUMHYECKas peaKIus
[Ipu3Haku u ycioBus
15 POTEKAHUS XUMAYECKUX 20.10 bubmnorexa [IOK
p . ' https://m.edsoo.ru/ff0d3al6
peaxiuit
16 3aKOH COXpaHEHUs 2410 bubnmoreka [JOK

MacCChl BE€OICCTB.

https://m.edsoo.ru/ff0d3b88
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XHWMHUYECKUE YPABHEHUS
Brruncnenus
KOJINYECTBA, MACCHI
BEILIECTBA 110
YPaBHEHUSM XUMUYECKUX
peakuui

Bubnmoteka LOK
https://m.edsoo.ru/ff0d570
8

KoHTposibHas paboTta3a l

17 27.10
yeTsepTb.
Knaccuduxanus
XUMHUUYECKUX PEaKINi
18 (coemuHEeHMS 07.11 bubmmorexa [TOK
’ ' https://m.edsoo.ru/ff0d3f34
pasNoKeHUs, 3aMeIIECHHUS,
oOmeHa)
M. B. JlomoHOCOB —

19 YYEHBIN-PHIUKIIONIEIUCT. 1011 bubnuoreka [JOK
O06o061eHne u ' https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIUs 3HAHUI
KontponpHas padora Nel

20 1o teme «BemecTBa u 14.11 bubmorexa LHOK

' https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKITHI
Bo3nyx — cmechk razos.

21 CocraB Bo3ayxa. 1711 bubnunoreka [JOK
Kucnopon — snemeHT u ' https://m.edsoo.ru/ff0d448e
npocToe Beuectso. O30H
dusuyeckue u
XUMHYECKHUE CBOMCTBA

bu6mmoreka [JOK
22 KHCII0poAa (peaKkuu 21.11

OKHCJICHUS, TOPEHUE).
[TonsiTue 06 okcugax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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CrniocoOblI mosry4eHus
KUCIIOpOJia B

bu6mmoreka [{OK

23 J1a00paTOPHH U 24.11
patop https://m.edsoo.ru/ff0d497a
MIPOMBIIIIJICHHOCTH.
[Ipumenenue kucnopoaa
TemoBoil 3 ekt
XUMHUYECKOUN PEaKIINH,
MTOHSATHE O
24 TEPMOXUMUYECKOM 28.11 bubmorexa HOK
p ' https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- H
SHIOTEPMHUSCKUX
peaKIusx
TorumBo (HedTh, yroas u
MeTaH). 3arpsi3HCHUE bubnuorexa [JOK
25 01.12
BO3/IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckast padbota Ne
3 no teme «llosryuenue u bubnuoreka [JOK
26 05.12
coOnpaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €r0 CBOKWCTBY
Bonmopon — anemeHT u
27 IIPOCTOE BEIECTBO 08.12 bubmotera [JOK
P ' ' https://m.edsoo.ru/ffod4dd0
Haxosxnenue B npupoie
duznyeckue u
08 XUMHYECKHE CBOMCTBA 1212 bu6mmoreka [JOK
Bojiopoja. [Ipumenenue ’ https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa
Ilousarue o kucaoTax u bu6moreka [JOK
29 15.12

COJIIAX

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d497a
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Crnioco0bI mosryueHus

bu6mmoreka [{OK

30 19.12
BOJIOPO/ia B TaOOpaTOpHH https://m.edsoo.ru/ff0d4dd0
[IpakTtuyeckas padora Ne
31 4 no teme «llonyuenue u 212 bubnuorexa [JOK
coOupaHue BOIOPO/Ia, ' https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €TI0 CBOMCTBY
32 MouisipHbIii 00BEM razos. 26,12 bubnuorexa [JOK
3akoH ABOraapo ' https://m.edsoo.ru/ff0d542e
Brrunciaenust 00néma,
KOJINYECTBA BEI[ECTBA
33 rasa 1o ero U3BECTHOM 29.12 bubnmorexa LIOK
y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
U 00BEMY
Brruucinenus 00EM0B
ra3oB 10 ypaBHEHUIO
34 €aKIM1 Ha OCHOBE 09.01 bubmmorexa [TOK
p . ' https://m.edsoo.ru/ff0d5708
3aK0HA 0O0BEMHBIX
OTHOIIIEHUH I'a30B
dusnyeckue u
35 XAMHYECKHE CBOMCTBA 12.01 bubnmorexa [IOK
' https://m.edsoo.ru/ff0d587a
BOJIBI
CocTaB OCHOBaHUH.
36 ITousarue 00 16.01 bubmorexa LIOK
' https://m.edsoo.ru/ff0d59e2
WHJIUKATOPaX
Bopa kak pacTBOpuUTEIIb.
Hacrwimiennrie n
bu6mmoreka [JOK
37 HEHACBIIIIEHHEIE 19.01

pactBopbl. MaccoBas
JI0JIsl BEILIECTBA B

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

pacTtBope

[Ipaktuyeckas padora Ne

5 mo teme
«IIpurorosieHue
38 ac]iBo OB C 23.01 bubamorexa LOK
P P . . ' https://m.edsoo.ru/ff0d5eba
OTIpeICIEHHON MaCcCOBOM
JIOJIEN PACTBOPEHHOTO
BEIIECTBAY
KonTpomnsnas pabora Ne2
39 o teme «Kuciopo 26.01 bubmotera [JOK
poaL. ' https://m.edsoo.ru/ff0d6342
Boaopoxn. Bona»
OKcHIBL: COCTaB,
40 KJ1accUpUKanus 30.01 bubmmorexa [OK
1, ' https://m.edsoo.ru/ff0d664e
HOMECHKJIaTypa
[Tonyuenue u
41 XHMHUYECKHE CBOMCTBA 02.02 bubnuorexa [JOK
KHCJIOTHBIX, OCHOBHBIX U ' https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OCHOBaHHUS: COCTaB,
42 Kiaccuukanuys 6.02 bubmorexa LHOK
’ ' https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
Ilonyuenue u
43 MMIZ:eCKHe CBOMCTBaA 9.02 bubmorera [JOK
. ' https://m.edsoo.ru/ff0d67ca
OCHOBaHHI
Kucnotsr: cocras, Euf 1OK
noIHoTEKA
44 Knaccu(pUKaIHs, 13.02
uca https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
Bbubnmoreka IIOK
45 [Tonyyenue u 16.02 1

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

XUMHYECKHUE CBOUCTBA
KHUCIIOT

Conu (cpennue):
HOMEHKJIaTypa, CII0COoObI

bu6mmoreka [{OK

46 20.02 https://m.edsoo.ru/00ad947
MOJTYYCHUS, XUMUYECKUE A
CBOIiCTBa -
[TpakTuueckas padota Ne
6. Pemenne
JKCIIEPUMEHTAIIBHBIX bubnuorexa [JOK
a7 3a/1a4 110 TeEMe 27.02 https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KIACCHI c
HEOPraHMYECKUX
COEIUHEHUIN)
I'eneTnyeckas cBA3b
bu6moreka [IOK
MEXy KJIacCaMH
48 1.03 https://m.edsoo.ru/00ad9a5
HEOPraHMYECKUX 0
COEeqUHEHNN -
OGoGrmene 1 bu6mmoreka [JOK
49 . 5.03 https.//m.edsoo.ru/00ad9ch
CHCTEMAaTHU3aIUs 3HAHUI 5
KontponsHas padota Ne3
" bu6mmoreka [JOK
1o teme "OCHOBHbBIE
50 12.03 https://m.edsoo.ru/00ad9el
KJIaCChl HEOPTaHUYECKUX a
coequHeHun" B
[TepBbIe MOTIBITKH
KJ1accu(uKaun Euf OK
nOIHoOTEKA
51 XUMHYECKUX DJIEMEHTOB. 15.03 1

[TonsiTue o rpynmax
CXOJHBIX DJIEMEHTOB

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



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aK0H U
IIepnoanueckas cucrema

bubmuoreka [IOK

52 19.03 https://m.edsoo.ru/00ada52
XUMHUYECKHX DJIEMECHTOB c
. . MenneneeBa B
TTepHO/Tbi, IPYIIIIbI, bu6mmoreka [IOK
53 22.03 https://m.edsoo.ru/00ada52
TTOATPYIIIIBI c
CrpoeHue aTOMOB. bubnuorexa [JOK
54 CocraB aTOMHBIX SI7EP. 2.04 https://m.edsoo.ru/00ada34
H30TOIEI 2
CrpoeHnue 2IIeKTpOHHBIX
000J109€K aTOMOB
SEMEHTOR bu6moreka [IOK
55 . 5.04 https://m.edsoo.ru/00ada6b
[Tepuoauueckoit c
cuctemsl /1. M. -
Meunneneena
XapakTepucTUKa
XUMHYECKOTO 3JIEMEHTA bubnuoreka [JOK
56 I10 €r0 IMOJIOXKEHUIO B 9.04 https://m.edsoo.ru/00ada82
[Tepuoanueckoit cucreme 4
. Y. Menneneepa
3HayeHue
[Tepuoauaeckoro 3akoHa
bubnuoreka [JOK
57 JUDL PASBHITHA Hayxu # 12.04 https://m.edsoo.ru/00ada96
npaktuku. . W. o
MenpneneeB — y4€HBIN, -
MeAaror U rpakJIaHuH
58 ONEeKTPOOTPULIATENBHOCT 16.04 bubnuorexa [IOK

b aTOMOB XUMHWYCCKHUX

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

9JICMCHTOB

8

HNonunag xumnueckas

bu6mmoreka [IOK

59 19.04 https://m.edsoo.ru/00adac3
CBSI3b
4
bu6mmoreka [{OK
KoBanentnas nonspHas
60 23.04 https://m.edsoo.ru/00adaab
XUMHYECKast CBS3b 8
Kosanentrnas bubmmoreka [{OK
61 HETOJISIPHAS. XUMUYECKast 26.04 https://m.edsoo.ru/00adaab
CBSI3b 9
bu6mmoreka [{OK
62 CreneHb OKUCTICHHS 30.04 https://m.edsoo.ru/00adae?
8
OKHuCIUTETBHO- bubnuorexa [JOK
63 BOCCTaHOBHTEJIbHBIC 03.05 https://m.edsoo.ru/00adb07
peaKnuu 6
bu6mmoreka [JOK
OxucnmuTenu u
64 07.05 https://m.edsoo.ru/00adb07
BOCCTaHOBUTEIH 6
KonTtponsHas padorta Ned
bubnuoreka [JOK
o Teme «CTpoeHue
65 14.05 https://m.edsoo.ru/00adb48
aToma. XuMHYECKas 6
CBSI3b» B
PesepBHbIil ypok. bubnuoreka [IOK
66 O6006mmenue u 17.05 https://m.edsoo.ru/00adb33
CUCTeMaTH3aIus 3HaHUH c
PesepBHbII ypoK. bubnuorexa [IOK
67 O6oOmeHue u 21.05 https://m.eds00.ru/00ad9ch

CHCTeMaTHU3alus 3HaHUI

2



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

PesepBHbI ypOK.

bubmmoreka [{OK

68 006006 1 24,
ODHICHHE 1 . 05 https://m.edsoo.ru/ff0d61c6
cucreMaTrni3aluda 3HaHUu U
OBILIEE KOJIMYECTBO 68

YACOB IIO [TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosnuecTBo yacon DJIeKTPOHHBbIE
Ne [ara nugposbie dakTHyecKas
Tema ypoka KontpoabHbie | IIpakTuyeckue
n/n Bcero u3yuyeHnusi | odOpa3oBaTesibHbIE nara
padoThI padoTsbI
pecypcsl
[Tepuonnueckuii
3akoH. [lepuoauueckas
bu6mmoreka [IOK
1 CUCTEMA XUMHUYECKUX 1 01.09
https://m.edsoo.ru/00adb59e
anemenTtoB /1. W.
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWCTB
2 XUMHUYECKUX 1 04.09 bubmorexa LIOK
' https://m.edsoo.ru/00adb6b6
3JIEMEHTOB MEPBbIX
TPEX MTEPUOJ0B
Knaccuduxanus n
3 HOMEHKJIaTypa 1 08.09 bubnuoreka [JOK
HEOPraHMYECKUX ' https://m.edsoo.ru/00adb7e2
BEIECTB
Buner xumudeckoi
CBSI3HM Y THUIIBI bubnuoreka [JOK
4 1 11.09
KPUCTAJUTMYECKUX https://m.edsoo.ru/00adbac6
peleéToK
KonTtponsHas padorta
Nel no teme
5 «IloBTOpEHNE N 1 1 15.09
yri1yOJeHue 3HaHUi
OCHOBHBIX pa3/IeoB



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Kypca 8 Kiacca»

Knaccudukarus
XUMHUUYECKUX PEAKIIHI
10 Pa3INYHBIM
MpU3HAKaM

18.09

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTn
XUMHUYECKON PEaAKIUU.
[TonsiTue o
TOMOTE€HHBIX 1
reTepOTeHHBIX
peaKuusx

22.09

bubmmoreka [IOK
https://m.edsoo.ru/00adbe9a

Ilonstue o
XUMHYECKOM
paBHOBecHU. DAKTOPBHI,
BIIUSIOLIUE HA
CKOpPOCTbh XUMHYECKOU
peaKkuu U MojaoxeHue
XUMHYECKOTO
paBHOBECHS

25.09

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTEILHO-
BOCCTAaHOBUTEIbHbIE
peakuu

29.09

bubnuoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopus
AIEKTPOIUTHYECKON
JIMCCOLIMALIAH.
CunbHbIe U criabble
AIEKTPOIIUTHI

02.10

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

11

Honnble ypaBHEHUS
peakuui

06.10

bu6mmoreka [JOK
https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XMUMHYECKHE CBOUCTBA
KHUCJIOT U OCHOBaHUU B

12 CBETE MpeCTaBICHUIN 09.10 Bubnnotexa LIOK
. https://m.edsoo.ru/00add5d8
00 3IEKTPOTUTHICCKOM
JIMCCOLIUAITIT
XuMHUYeCcKue CBOMCTBA
COJIEH B CBETE
13 MpeACTaBICHUI 00 13.10 Bubnuorexa LIOK
. https://m.edsoo.ru/00add8b2
AEKTPOIUTHYECKOM
JMCCOIIAAITAN
14 [Tonsatne o runponuse 16.10 bubnnorexa [JOK
coJien https://m.edsoo.ru/00add9d4
O6o0menue u
15 CUCTEMATH3ALNAA 20.10 bubmmorera [JOK
. https://m.edsoo.ru/00addd12
3HaHUH
[IpakTrueckas padoTa
16 Ne 1. «Pemenue 23.10 bubnuoreka [JOK
SKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1au»
KonTtponsHas padorta
No2 1o Teme
17 «QNEeKTPOTUTHYECKAS 2710 bubnuoreka [JOK
TUCCOIIMALIHSL. https://m.edsoo.ru/00addecO
XUMUYECKUE peaKIuu
B pacTBOpax»
OO6mras
18 XapaKTepUCTHUKA 10.11 bubnuorexa [IOK
raJIoreHoB. https://m.edsoo.ru/00addfe2

XUMHYECKHE CBOUCTBA



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

Ha IpUMepe xJiopa

19

XJI0pOBOJOPOL.
CossgHas KUcloTa,
XUMHYECKHE CBOMCTBA,
MOJIy4eHHeE,
MIPUMCHCHHE

13.11

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

20

[IpakTnueckas pabora
Ne 2 mo teme
«Tonyyenue conssHOM
KHUCIIOTBI, U3y4YECHUE €€
CBOMCTB»

17.11

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

21

Breraucnenns no
YpaBHEHUSAM
XUMHUUYECKUX PEAKIUM,
€CIIM OJTNH U3
pEareHToB JaH B
H30BITKE

20.11

bub6mmoreka [JOK
https://m.edsoo.ru/00ade488

22

Oo61mas
XapaKTEPUCTHKA
3eMeHTOB VIA-

IpYIIIBI

2411

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

23

ANI0oTpOTnHBIE
MOIU(PHUKAIIUU CEPBI.
HaxoxneHnue cepbl u
€€ COeIMHEHUH B
npupoae. XUMHUYECKHE
CBOMCTBA CEPBI

27.11

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

24

CepoBogopon,
cTpoeHue, puznueckue

01.12

bu6mmoreka [JOK
https://m.edsoo0.ru/00ade802



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

U XUMHYCCKHC
CBOICTBa

25

Oxcuppl cepol. CepHas
KHCIOTa, prusnyeckue
U XUMHYECKUE
CBOWCTBA, IPUMEHEHUE

04.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMUYECKUE PEAKIINH,
JIeXKAaIIue B OCHOBE
MIPOMBIIIIICHHOTO
croco6a moyrydyeHust
CEpPHOM KHUCIOTHI.
XUMHUYECKOE
3arpsi3HEHUE
OKpY’Karoleu cpeibl
COETMHEHUSIMU CEPBI

08.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

27

Brranciaenue
MAacCOBOMU JI0JIU
BBIXO0/Ia ITPOTYKTa
peakuu

11.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

28

Oo61mas
XapaKTepUCTHKA
37eMeHTOB VA-
rpynnsl. A3or,
pacnpocTpaHeHue B
npupoje, puzndeckue
U XUMHUYECKUE
CBOMCTBA

15.12

bubnuoreka [JOK
https://m.edsoo.ru/00adeea6

29

AMMUak, ero
¢dusnyeckue u

18.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

XUMHYECKHE CBOMCTBA,
MOJYyYeHHUE U
MIPUMEHEHUE

30

[IpakTuyeckas pabora
Ne 3 o Teme
«ITonyyenne ammuaka,
M3y4YEHUE ero
CBOMCTB»

22.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

31

A3oTHag KHuCJIoTa, €€
¢buznueckue u
XUMHYECKHE CBOMCTBA

25.12

bu6mmoreka [{OK
https://m.edso0.ru/00adf306

32

Hcnonb3zoBanue
HHUTPATOB U COJICH
aMMOHHSI B KQUeCTBe
MUHEpaJIbHBIX
yA0OpEeHMIA.
XUMHUYECKOe
3arpsi3HeHue
OKpY’Karollen cpeibl
COEIMHEHUSIMH a30Ta

29.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

33

dochop. Oxcnn
docdopa (V) u
dhocdhopnas kuciora,
¢buznyeckue u
XMMUYECKHE CBONCTBA,
MoJTy4eHHe

12.01

bubnuoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonbp3oBanue
¢docdaToB B KauecTBe
MHHEPAIbHBIX

15.01

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yIoOpeHuit.
3arpsi3HEeHuE
IIPUPOIHOM CpeIb
dbocharamu

35

Yraepon,
pacnpocTpaHeHue B
npupoe, puznueckue
U XUMHWYCCKHUEC
CBOMCTBA

19.01

bubmmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcunpl yriaepoja, ux
¢buznueckue u
XUMHYECKHE CBOMCTBA.
OKOJIOTHYECKHE
MpoOJIeMBbl, CBSI3aHHBIC
C OKCHJIOM yTJIepo/ia
(V)

22.01

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

37

VYronpHasa KUCIOTa U
e€ conn

26.01

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006¢

38

IIpakTuyeckas pabora
Ne 4 o Teme
"[Tonyuenue
YTJIEKUCIIOTO Ta3a.
KagecTBeHHast peakius
Ha KapOoHaT-HOH"

29.01

bubnuoreka [JOK
https://m.edsoo.ru/00ae027e

39

[lepBoHavanbHBIC
MOHATHSA 00
OpraHUYeCcKuX
BEIIECTBAX KaK O
COEIUHEHHAX

02.02

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

yriieposa

40

Kpemnuii u ero
COCIMHECHUSA

5.02

bu6mmoreka [{OK
https://m.edsoo.ru/00ae080a

41

[IpakTuyeckas pabora
Ne 5. Pemrenue
IKCIIEPUMEHTATLHBIX
3a/1a4 1o TeMe
«Baxueimme
HEMETAJLIbl U UX
COCTMHECHUS

9.02

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KonTtponsHas paborta
Ne3 o Teme
«Baxneimue
HEMETAaJUIbl U BX
COEIMHEHUS

12.02

bu6mmoreka [{OK
https://m.edsoo.ru/00ae0el8

43

Oo61mas
XapaKTepUCTHUKA
XUMHUYECKUX
3JIEMEHTOB —
METAJLJIOB.
Meraminueckas CBs3b
U MeTaJUIM4ecKas
KpUCTAJUTMYECKas
pemérka. dusnueckue
CBOMCTBA METAJJIOB

16.02

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e

44

XHUMHYECKHE CBOMCTBA
METAJIOB.
DNEeKTPOXUMHUYECKU I
P HAIIPSKEHUM

19.02

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

METAJLJIOB

OO6rue crmocoObl
MOJTyYCHHUST METAJLIOB.
CHJIaBI)I. BI)I‘II/ICJ'IGHI/IFI
110 YPaBHEHUSAM

bu6mmoreka [IOK

45 XUMUYECKUAX PEaKITHIA, 26.02 https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3
pEareHTOB COJCPIKUT
MIPUMECH
16 [Tonsatue o xoppo3nn 103 bubnnorexa [JOK
METaJIJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [enotmpie meTasbl 4.03 https://m.edso0.ru/00ael14b2
OKkcunsl U
48 TUJIPOKCHUIBI HATPHUS U 11.03 bubmiorexa HOK
https://m.edsoo.ru/00ael4b2
KaJust
IllenoynozeMenbHbIC
49 METaJUIbl — KAJIBIIUHA 1 15.03 bubmotera [JOK
. https://m.edsoo.ru/00ae15e8
Mar"ui
50 Baxwueiimune 18.03 bubnuoreka [JOK
COEQUHEHUS KaJIbIUA https://m.edso0.ru/00ae15e8
O06o0011IEHNE U
51 cHUCTeMaTH3aIlns 22.03
3HaHUM
KEcTkoCTh BOJBI U
52 crocoOrbI eé 1.04 bubmmorexa [JOK
https://m.edsoo.ru/00ae1886
yCTpaHEeHHs
53 [IpakTuyeckas pabora 5.04 bubnuorexa [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

Ne 6 o Teme
"KEcTKOoCTh BOALI U

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

METOObI €€
ycTpaHeHus"
bu6mmoreka [IOK
54 AJTOMUHUT 08.04
https://m.edsoo.ru/00aelc64
AmdboTepHbIe
55 CBO(I?ICTBE OKCHIa U 12.04 bubnmorexa LOK
. ' https://m.edso0.ru/00aelc64
THJIPOKCHU/IA
bu6mmoreka [JOK
56 Keneso 15.04
https://m.edsoo.ru/00ael1d86
OKCUIBI, THIAPOKCHIBI
P BuGnnorexa [IOK
57 u comu xenesa (1) u 19.04
https://m.edso0.ru/00ae35e6
xenesa (I11)
O06001enne u
58 CUCTEMATHU3ALIUS 22.04
3HAHUN
[IpakTuueckas padbota
Ne 7. Pemenue
SKCIEPUMEHTATBHBIX bubnunorexa [JOK
59 26.04
3a7a4 [0 TEME https://m.edso0.ru/00ae3de8
«Baxueimue Metanibl
U UX COEOUHEHUSD)
Brruucnenns nmo
ypaBHEHUSAM
XUMHYECKUX PEaKIINM, bu6mmoreka [JOK
60 peaxtt 29.04 1

€CJIA OJIUH U3
peareHToB JaH B
U30BITKE WU

https://m.edso0.ru/00ael750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COIEPKUT IPUMECH.
Breraucnenus
MacCOBO JIOJIH
BBIXOJIa MTPOAYKTA
peakuuu

61

O0001ieHne
cCucTeMaTrni3alusa
3HAHUHI

03.05

62

KonTtponsHas pabora
Ne4 1o Teme
«BaxkHelme MeTanIbl
U MX COETUHEHUS

6.05

63

BemectBa n
MaTtepuabl B
HOBCEIHEBHOM KU3HU
yeJioBeKa

13.05

bub6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XUMHAYECKOE
3arps3HEHUE
OKPYXKaIOIIEeH CpeIbl

17.05

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

65

Ponb xumMuu B
pelIeHn
9KOJIOTHYECKUX
npooieM

20.05

bubnuoreka [JOK
https://m.edsoo.ru/00ae4270

66

PesepBHbIii ypOK.
O06o06uieHue n
cucTeMaTusanus
3HAHUU

24.05

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

67

PesepBHbIii ypOK.
O0o01enne u

25.05

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c



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

cCUcreMaTrui3alusa
3HAHUHI

PesepBHbIii ypoOK.

68 O6oO1eHue u 1 25 05 bubmuoreka [JOK
CHUCTEMAaTU3ALNS ' https://m.edso0.ru/00ad9ch?2
3HAHUHI

OBIIEE KOJIMYECTBO 68

YACOB IIO [TPOTPAMME



https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YYEHUKA

https://fpu.edu.ru/

o Xumus / 8 kimacc-9 kiacce

o Agrop:I'abpuensu O.C., OctpoymoB WU.T"., Crnanko C.A.

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

https://fpu.edu.ru/

https://edsoo.ru/

https://www.yaklass.ru/

https://uchi.ru/

o Xumus / 8 kimacc-9 kiacce

o Astop:I'abpuensa O.C., Octpoymos WU.I"., Craakos C.A.



https://fpu.edu.ru/
https://file.11klasov.net/xfsearch/pisat/%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD%20%D0%9E.%D0%A1./
https://file.11klasov.net/xfsearch/pisat/%D0%9E%D1%81%D1%82%D1%80%D0%BE%D1%83%D0%BC%D0%BE%D0%B2%20%D0%98.%D0%93./
https://file.11klasov.net/xfsearch/pisat/%D0%A1%D0%BB%D0%B0%D0%B4%D0%BA%D0%BE%D0%B2%20%D0%A1.%D0%90./
https://fpu.edu.ru/
https://edsoo.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://file.11klasov.net/xfsearch/pisat/%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD%20%D0%9E.%D0%A1./
https://file.11klasov.net/xfsearch/pisat/%D0%9E%D1%81%D1%82%D1%80%D0%BE%D1%83%D0%BC%D0%BE%D0%B2%20%D0%98.%D0%93./
https://file.11klasov.net/xfsearch/pisat/%D0%A1%D0%BB%D0%B0%D0%B4%D0%BA%D0%BE%D0%B2%20%D0%A1.%D0%90./

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET

https://fpu.edu.ru/

https://edsoo.ru/

https://www.yaklass.ru/

https://uchi.ru/



https://fpu.edu.ru/
https://edsoo.ru/
https://www.yaklass.ru/
https://uchi.ru/
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