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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (denepanbHONM pabodeil mporpaMmMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENOJaBaHus y4eOHOro mpeaMera « XUMUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O NENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, YCTaHABJIMBAET o0s13aTenbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTpUBAET pacCOpe/IeIEHHe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
paznenaM M TeMaM MPOTrpaMMbl MO XUMHUH, OMNpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHU C y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIEeT0 0Opa3oBaHMs, a TaKKe TPEOOBAHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil 3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJICPIKAHUS.

3HaHME XWMHUHU CIY)KUT OCHOBOM Miis (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TIO0ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTrETHYECKOH,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IIeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEIIBHOW Y4eOHOW  NIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHON NEeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUsT B OOYyUYEHHU XUMUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMusi ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XHUMHH Ha ONpPEIEIEHHOM HTare eé
Pa3BUTHAL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKON XUMHUHU.

Ctpyktypa coaep:KaHHUsl MPOTPaMMbl O XUMHUHU cPopMHpOBaHa HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ m3yueHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHSI 3HAHWM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOJbI, LEHHOCTHOrO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOAHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETHYECKHUX IOJI0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKka HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW U Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

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

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITENbHOM TO3HABATEIbHOM AESTEIbHOCTH, HAy4YHbIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIMX YHHUBEpPCaJbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TpPH PElIEHUH Mpo0JeM B MOBCEAHEBHOM KU3HU W
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYUEHUA

8 KUIACC

IlepBoHayabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuU B KU3HU YellOBEKA. XMMHUSA B CUCTEME HaAYK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHus: CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE deMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OtHOcuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUYECKOro AJIEMEHTa B
COCTMHEHUM.

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3anmocBsi3b KonnuecTsa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

@u3NYecKne U XMMHUYECKHUE SIBIICHUS. XMMHUUECKasl pPeakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 000PYJ0BaHUEM, U3YyUYEHUE U OMUCAHUE
bU3UYECKUX CBOMCTB O00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIOTOM) SIBIICHUH, HAOII0IeHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakluil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
Meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/IeNieHHus CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIBTPOBAHUE,
BBIIApUBAHUE, NUCTHUIAIUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOJIOJEHHUE W  ONHCAaHUE  PEe3yJbTATOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeH MOJEKY
(1IapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopoa — 3JIeMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl



MOJIyYeHHs] KucjaopoAa B JabopaToOpuu W MPOMBINUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCWJICHHE TapHUKOBOTro 3¢ dekra, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. @Puznyeckue U XUMHUYECKHE
cBoOMcTBa OKCUIOB. [lonyueHne OKCuaoB.

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpameHnsi ropeHust (mokapa), O3HAKOMJIEHHWE C oOpasllaMu OKCHIOB U
ONMMCAaHWE WX CBOWCTB, IOIY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIeIOBaHHE OCOOCHHOCTEM pPacTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



uccieoBaHue 00pas3lOB  HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluy, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

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

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

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB MEpHOIA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuro B [lepuonnueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB [JI1 Pa3BUTHs Hayku W npaktuku. [[. . MennpeneeB — y4yé€Hbll U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIporuiecchl okucaeHus u BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiyu pa3inoKeHHs], COeTUHEHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIOIIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMs, KalblLHMs U HUX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JeMeHTOB B llepuoanueckoii
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 HOMEHKJIATYypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX PeakIuid Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEHW OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[TorsiTue o ckopocTH xuMu4eckod peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue YpaBHEHUM



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ pPEAKIUMKA € HCMOOJb30BAaHUEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBus MPOTEKaHUSI peaKuii MIOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpPOB BEILECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTepUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBI  OKUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pasiIoKEHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM HA  HMOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3aumMozeiicTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHUE CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYEeCKue CcBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciota, ¢uU3HYECKHE ¢ XUMHUYECKHE CBOWCTBa (0o0mue Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJYyYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIC CTETNICHU OKUCIEHMS. A30T, paCIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuit. XuUMUUYECKOe 3arpsi3sHEHUE OKPYKAIOIIEH Cpelibl COSTUHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxXa, MOuYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nostydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUM.

O6mas xapaktepucTtuka amemMeHTOB IV A-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMS.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACIPOCTPAaHEHHE B Mpuponae, (HUIUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepojaa, ux
dusznueckre W XUMHUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHe. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUecCKue U XMMHUECKUE CBOMCTRA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COCUHEHHSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupongHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE O OMOJIOTMYECKU BaKHBIX BEIIECTBAX: KHUpaX, OelKax, yrieBojax — U ux
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, TMOJYy4YEHUE U
npuMmeHenne. CoenuHeHuss KpemHus B mpupoje. OOmmue mpeacTtaBieHus 00
okcune kpemuus (IV) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAWHEHHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, W3yUYCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3YyYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasa, MoJyyeHue, COOMpaHue, pPaclo3HaBaHUE M H3y4deHHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuid Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYE€HHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3az1a4 o TeMe «BakHelIe HeMeTaJIbl 1 UX COSTUHEHUSY.

MeTaujibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHToB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTanyeckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  DNEKTPOXUMHUYECKHH  psif
HarpsHKeHU MeTamnoB. Ousnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrnnaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepuoamyecko cucteMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanwus). OKCuasl u



TUAPOKCHUABI HaTpusai W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B IIpupoje. PU3NUECKne U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U TUIAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCUIbI U conn xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEHUCTBHUS OKCHA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCIOJIb30BaHUE BHUIECOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB >KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUJEOMATEpPUATIOB), IPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIUil HAa MOHBI: MAarHus, KaJblLHs, alFlOMUHUS, LIUHKA, JKEJe3a
(II) u xene3a (III), meau (II), HabmromeHNE W ONMKMCaHUE TPOILIECCOB OKPAIITHMBAHMUS
IJJaMEHU MOHAMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIasA cpeaa

BemecTtBa m Marepualibl B NMOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYyXkarlleh cpenbl (IpeaenbHas IOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEIb, SBICHUE, MAaPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: maTepus, aToOM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JAUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAJUTHYECKas
pemérka, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

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

I'eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBICE TOPOIHI,
IIOJIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOT'PAMMUBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOSHMSI MPOTPAaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHUs JOCTHUTAIOTCS B XOA€¢ OOyYCHHUS XUMHUU B €IUHCTBE Y4eOHOH W
BOCITUTATEIILHON JEATEILHOCTA B COOTBETCTBUU C TPAJTUITMOHHBIMU POCCUUCKUMH
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMHU IICHHOCTSIMHU, TPUHATHIMH B
oOIecTBe TMpaBWJIaMM W HOPMAaMHU TIOBEJCHUS M CIIOCOOCTBYIOT IpoOIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATIU3AIIUN 00YJatOIIHXCS.

JIn4HOCTHBICE  PE3ynbTaThl  OTPAKAIOT  TOTOBHOCTh  OOyYaromuXcCs
PYKOBOJICTBOBATbCS ~CHCTEMOW TIO3UTHUBHBIX IICHHOCTHBIX OpPHEHTAIUA U
pacuIupeHne OnbITa JACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHHUS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUICCKOMY
W HAYYHOMY HACJCIAWI0, TIOHMMAaHUS 3HAYCHHS XUMHUYSCKOW HAyKH B IKHU3HHU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIANIETh JOCTOBEPHOU WHGPOpMAIHMEH O
MEPEOBBIX JOCTHKCHUSIX W OTKPBITHUSAX MHPOBOM M OTCUSCTBEHHOH XHMUH,
3aMHTEPECOBAaHHOCTH B HAYUHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U OOIIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:



MPEACTaBICHUS O COLMAIbHBIX HOPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  YYEOHO-UCCIIEN0BATENbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MESITEIbHOCTH MpHU
BBITIOJIHEHUM Y4YEOHBIX, T[MO3HABATENIBHBIX 3a7a4, BBHIINOJHEHUU XUMHUYECKUX
AKCTIEPUMEHTOB, CO3IaHUU YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO
M B3aUMOIIOMOINM B Tpollecce HITOW Yy4eOHOW JeATeIbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TIOBEJACHUE M TIOCTYNKA CBOUX TOBApHUIIEH C TMO3UIIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT 0 NMO3HAHUS:

MHUPOBO33PEHUYECKUE TPEIACTABICHUSI O BEIIECTBE U XUMHUUYECKOM peakiluw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABJISIONINE
OCHOBY JIJIs TIOHMMAaHHS CYIIHOCTA HAay4HOW KapTHUHBI MUpa, NPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPHUPOJBI, B3aMMOCBS3SX YEJIOBEKA C
PUPOTHOMN CPEOM, O POJIM XMMHUHU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HANPABICHHBIC HA TOJIydYCHUE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOIUMBIC NJIi OOBSCHEHHS HaOII0JaeMbIX IPOILIECCOB U SIBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIBCKOW KYJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOM
JUTEPATypPOr, JIOCTYNHBIMH TEXHUYECKHUMHU CpEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYeHHI0O M TIO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEI0BATENbCKOM
JESITENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHA OOyuYeHHUS B
JIaJIbHEUIIIEM

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHUE MOCJIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHKOB, KYpEHUS),
HEOOXOJMMOCTH COOJIFOJICHUST TIpaBWi  O€30MacHOCTH MNpH  OOpallleHuu ¢
XUMHYECKUMU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) Tpy10BOr0 BOCIIUTAHMS:

WHTEPEC K MPAKTUUECKOMY M3YUYEHUI0 Mpodeccrii U Tpyaa pa3IndHOTO poa,
YBOKEHHE K TPYAy M pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHS] NPEIAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUIYATHON TPAEKTOPUH MPOJODKEHHS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIIEIIHOM Mpo(eCcCHOHANTBHON ASATEIBHOCTH M Pa3BUTUA HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBAThLCS B MpOo(ecCHOHAIBHON Cpelie;



6) ’K0J10rMYEeCKOr0 BOCIIUTAHUS

AKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIICHWE K TMPUPOJIE KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAaHMS, TOHUMAHHUE IIEHHOCTH 370POBOTO H
O0e3zomacHoro o0Opasa >KM3HM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
GU3HUECKOMY W TICHXHUYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHUSI
mpaBuI 0€30ITaCHOTO MTOBEJACHUS TP padOTe ¢ BEIIECTBAMH, 4 TAK)KE B CUTYaITUsX,
YIPOKAIOIINX 3I0OPOBBIO M JKU3HH JIFO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble NMPU WU3YYCHUH XUMUH, IS
pEIICHHMS 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEIOH, M1 TIOBBIIICHHSI
YPOBHS  DKOJOTHYCCKOW  KYJNBTYPbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH MX PEIICHUS TOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBINIICHUS, YMEHUS PyKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHUKATUBHOW W COITMAIBHON TTPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATbI

B cocraBe MeranpeaMETHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIC JIS
dbopMHUpOBaHUS MHPOBO33PEHHUs OOIICHAYYHBIC TIOHATHS (3aKOH, TEOpHS,
NPHHIIMII, TUTIOTE3a, (aKT, CHCTeMa, MPOIIECC, SKCIICPUMEHT U JIPYTroe.), KOTOphIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEaMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HAHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH NPEJCTABICHUE O IIEJIOCTHOM
HAy4YHON KapTHHE MUpA, U YHUBEpCAIbHbIE yueOHbIe NEeHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKaTUBHbBIC, DETYJIATUBHBIC), KOTOpbIE OOecneunBaloT (GopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIBHOMY TUIAHHPOBAHUIO U OCYIIECTBICHUIO Y4eOHOMN
JESITEIHHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

YMEHHS HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHWI: PACKPBIBATH CMBIC XUMHUYECKUX TMOHATUH (BBIACIATh MX XapaKTepHBIC
MPU3HAKK, YCTAHABIMBATH B3aWMOCBSI3b C JPYTUMU TOHSATHUSMH), HCTIOIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTACIBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS H
KPUTEPHUH 711 KIAaCCU(PUKAIMKA XMMHUYECKUX BEIIECTB M XMMUYECKHX PEaKIIUi,
yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBA3UM MEXKIY OOBEKTaMH H3YyUCHHSI,
CTPOUTH JIOTUYECKUE PACCYXACHUs (MHIYKTHBHBIC, ICIYKTUBHbBIC, [0 aHAJIOTHN),
JIeNaTh BHIBOJBI U 3AKITFOUCHHS;

yMEHHE TPUMEHSATH B TIPOIECCe TO3HAHUS TOHATHS (NMPEAMETHBIE W
MeTarpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCTIONb3yEMbIE B XHMHUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHIEMBbIE B XUMUU MOJCIIbHBIE TIPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMHYecKas ¢Gopmysia U YypaBHEHHUE
XAMHYECKOW PEaKIi — MPU PEHICHUN Y4eOHO-TTO3HABATEbHBIX 3a1a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BATh CYIICCTBCHHBIC



MIPU3HAKY U3yYaE€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, MPUUYMHHO-CIEJCTBEHHBIE CBSI3M U
MPOTUBOPEUHMS B U3yUaeMbIX MIPOIIECCax U SIBICHUSX.

Ba3oBble ucciaenoBaTe/ibCKie 1eiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHUS, a TaKkke B KadeCTBE OCHOBBI Il (DOPMUpPOBAHUSI THUIOTE3BI IO
MIPOBEPKE MPABMWILHOCTU BBICKA3bIBAEMBIX CY)XKICHUH;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU U MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE Ha0IoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (POopMyIHpoBaTh 0OOOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpoJieTaHHoM pabdore.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpaATh, aHAIW3UPOBATh W HWHTEPIPETUPOBATH HH(OpMAIUIO
pPa3IUYHBIX BUJOB U (OPM TPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJACP)KaHHS, CIPaBOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OILICHHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMYHbIE METOJBI M 3alpOoChl MPU MOUCKE U OTOOpE
MHGOPMAIIMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJIMMBIX MJIS BBITIOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONMPEEIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCTOJB30BaHMUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAaHUS PA3JIUUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIBbHYIO (pOpMyY TpecTaBlieHus nHOpMaIuu u
WUIIOCTPUPOBATh pEIIAEMbIE 3a/aud HECJIOXHBIMU CXEMaMH, JHUarpaMMaMmu,
npyrumMu popMamu rpa@uku U KX KOMOMHAIIUSMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATh B Tpolecce Yy4eOHOU W
MCCJIEI0OBATEIBCKON ACATENHPHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOIHOU
Cpepbl.

KoMMyHUKaTHBHBbIE YyHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHS 3ajJlaBaTh BOMNpPOCHl (B XoAe nuanora W (WiIM) JUCKYCCHH) TIO
CyImIeCTBY  OOCyXmaemMod  TeMbl, (OpMyIHpoBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIbHO BBIMOJHEHHS IIPEJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3yibTaThl  I[O3HABAaTEIIbHOU
NEATeIbHOCTA B YCTHBIX U TMHUCbMEHHBIX TEKCTax; JellaTb MpPEe3eHTalUI0
pPE3YyIbTATOB BBHIMOJIHEHUS XUMHYECKOI0 HKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);



YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[IO3HABAaTEIIPHOM W HCCIENOBATEIIBCKOM  JEATEIIBHOCTH NPH  PEUICHUHU
BO3HUKAIOLIMX NpoOJIeM Ha OCHOBE Y4E€Ta OOLIMX HMHTEPECOB U COIIACOBAHMUS
no3unvii (00CyXkaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JEHUCTBUM, OINpPEACICHUE KPUTEPUEB IO OLECHKE KayecTsa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryasiTuBHbIE YyHUBepcaJIbHbIE y4eOHbIE JeHCTBUSA:

YMEHUE CAMOCTOSTENBHO OIPENEIATh LENU ACATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI pelIeHHs] YUeOHbIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEIBHO COCTaBJISITh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIA aJTOPUTM JEUCTBUM NPU BBINIOJHEHUM 3aJaHUUA C YYETOM
MOJIYYEHUs HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OLICHUBAaTh COOTBETCTBHE ITOJIYYEHHOI'O PE3yJlbTaTa 3asBICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUH 3a/1aHHI.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOIO JaHHOM (¢enaepaiibHON paboueil mporpammoi,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOUIMMUCS Hay4YHbIE 3HAHUS, YMEHHS M CIOCOOBI
NeHUCTBHUM, crenudpuyueckue s MpeIMeTHOM obnactu «XuUMHUS», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHWIO HOBOTO  3HAHUSA, €ro HWHTepIpeTaluu,
IpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonmy o6yuenus B 8 kiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMMUXCS YMCHUM:

e PAaCKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKUX IOHSITHUH: aTOM, MOJIEKYIIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOPOJHAsE U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsI XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JICKTPOOTPUUATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi pPeakiusi, KiIacCU(UKAIMSI pPEaKIUi: peaxkiuu
COCMHEHUS, pEaKUUU PA3JIOKECHUS, pEaKUUH 3aMELICHUS, PEaKUUuu
oOMeHa, PK30- ¥ SHJOTEPMUUYECKHAE PEAKIINH, TETUIOBON P(HEKT peakinu,
SIpO aToMa, BJIEKTPOHHBIM CJIOH aToma, aTOMHasi OpOuTaj b, paguyc
aToOMa, XMMHYECKAsl CBSI3b, MOJSIPHAS W HEMOJSIPHAs KOBAJEHTHAS CBS3b,
VOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJI1 BEIIECTBa
(MpoLEeHTHAsI KOHLIEHTpAIIKsl) B PaCTBOPE;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHU U
MPUMEHSATH 3TU MTOHATUS IPU ONMCAHUM BEIIECTB U UX MPEBPALCHHU;



e ICTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJISI COCTABJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUU XUMHUYECKUX PEAKLIUN;

e OTIPEJIENATh BAJICHTHOCTH AaTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHMSI  BJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COCIMHEHUH IO
dbopmynaM, BHUJ XUMHYECKOW CBSI3M (KOBaJCHTHAs M HOHHAs) B
HEOPraHWYECKUX COCIUHECHUSAX;

epackpbiBaTh cmbich llepuonnueckoro 3akoHa JI. M. Mengeneesa:
J€MOHCTPUPOBATh TMOHUMAHHUE TMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJ0XeHUs B Ilepuoauueckoi cucreme,
3aKOHOB COXPAHEHMS MacChl BENIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUs, 3aKOHAa ABOTaIpO;

e ONMCHIBATh M XapakTepu3oBaTh Tabmuunyo Qopmy [lepuoauyeckoii
CHUCTEMbl XUMMYECKMX OJJIEMEHTOB: pa3jinyaTh T[OHATUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnma)y, mansie u
OOJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHUs, KOTOPhIE HMEIOTCS B
tabnune «llepuoguyeckass cucrema xumuueckux odiementoB /[l U.
MenzeneeBay ¢ YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio 3JIEKTPOHOB
U pacnpeiesIeHUe UX 0 AIEKTPOHHBIM CJIOSIM);

o KJIACCU(PUIIUPOBATh XMMHYECKUE DJIEMEHThI, HECOPraHMYECKUE BEIECTBa,
XUMUYECKHE peakuuu (MO0 YUCIy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIIECTB, MO TEIJIOBOMY 3 (PeKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOICTBA BEIECTB
Pa3IMYHBIX KJIACCOB, ITOATBEPKAasi OIUCAHUE PUMEPAMHU MOJIEKYIISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4YE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKaHHS XHUMHUYECKUX IPEBpPALICHUN B
Pa3IMYHBIX YCIOBUSX;

* BBIUKCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChbl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMEeHTa 1o (opMylie COCIUHEHUS,
MAacCOBYI0 JOJIK0O BEIIECTBA B pacTBOpPE, NPOBOAUTH PACYETHI IO
YPAaBHEHUIO XUMHUYECKOW PEAKIINH;

e IPUMEHSTH OCHOBHBIE OINEPALIMM MBICIUTEIBHOM JIESITEIBHOCTH — aHAIN3 U
CHUHTE3, CpaBHCHHE, OOOOINCHWE, CHCTEMATH3allHio, KIIacCU(PUKAIUIO,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBA3C€U — JJISI U3YYEHHUSI CBOMCTB
BCIIECTB M XMMHUYECKHX pPEAKIUW, ECTECTBEHHO-HAYYHBIE METO/bI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT
(peanbHbIN U MBICJICHHBIN);



e CJICZIOBATH MPaBUJIAM MOJb30BAHUS XUMUYECKON MOCYI0M 1 1a00paTOpHBIM
o0opyaoBaHMEM, a TakXKe IMpaBuwiaM oOpalleHHs C BElIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKIMSIMU TIO BBINOJHEHUIO JIa0OPaTOPHBIX
XUMHYECKUX OMNBITOB MO TMOJYYEHUIO U COOMpaHHUIO Tra3000pa3HbIX
BelleCTB (BOJOpOJa M KHUCJIOpPOJAa), IPUTOTOBICHUIO PacTBOPOB C
OIPENIEIIEHHON MAaCcCOBOM JOJIEW PACTBOPEHHOTO BELIECTBA, ILUIAHUPOBATH
U MIPOBOJIUTH XMMUUYECKUE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
IeJIOYEe U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIaKMycC, (heHoI(TanenH,
METUJIOPaHX U JIpyTHUe).

K xoniy oOyuenus B 9 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e DACKpHIBaTh CMBICJI OCHOBHBIX XHMHWYECKUX TOHSATHUNA: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJIOHOE€ BEIIECTBO, BaJIEHTHOCTh, 3JEKTPOOTPUIATEIBHOCTb, CTENEHb
OKHCJICHUSI, XUMUYECKasi PeaKIvs, XUMUIECKasl CBs3b, TEIJIOBOM 3(PpdexT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJICKTPOJIUTHI, DJEKTPOJIUTUYECKAS JTUCCOLMAIIMS, PEaKIUd HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble H
HeoOpaTUMBIE PEAKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCJIMTENb,  BOCCTAHOBHUTENIb,  OKHUCICHHE M  BOCCTAaHOBJICHHE,
ajoTponusi, aMmpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, HMOHHAafi,
MeTajindeckas), KpUCTalInueckass pemérka, KOppo3us METaIljIoB,
CIUIaBbl, CKOPOCTh XHMHUYECKON peakiuu, TMpeaeiabHO JOIMyCTUMAas
koHueHTpauus [[JIK BemecTna;

e WJUTFOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHUMHYECKHUX TIOHSITHH W
NPUMEHSTH 3TH MOHSATHS MPU ONMMCAHUM BEIIECTB M UX MPEBPAICHUN;

e MICTIOJIH30BATh XUMHUUYECKYI0O CHUMBOJIUKY JJIsi COCTaBleHUs: ()OpMYI BEIECTB
Y YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIIPEENATh BAJIEHTHOCTh U CTENEHb OKUCIICHHS XUMHUYECKUX AJIEMEHTOB B
COCMHEHUAX pA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COEOUWHEHUH 1o (opMmyrnaMm, BHI XUMHUYECKOU
CBA3U (KOBaJIEHTHAs, WOHHAs, METaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHCHHUSX, 3apsi/i MOHA M0 XUMUYECKOU (opMylie, XapakTep Cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAJIMUYECKOMN
PEIETKN KOHKPETHOT'O BEIIECTRA;

e packpbiBaTh cMbICT Ilepuognueckoro 3akona J[. WM. MeHnngeneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabnnunyio ¢opmy llepronnueckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB:
paziuyath MOHATHUS «JIaBHas mnoarpymnmna (A-rpynmna)» U «mnoOoyHas



noarpynna (b-rpynna)», manble u OOJbIIME TEPUOABI, COOTHOCUTH
0003HayeHusi, KOTOpblE HMEIOTCS B NEPUOAUYECKOM Tabnuie, ¢
YUCJIIOBEIMU  XapaKTePUCTUKAMH  CTPOCHHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsja slpa, oOIIee YUCIO DIJIEKTPOHOB U
pacrpesieieHue HMX MO DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M MX COCIMHCHHUH B
npenesax MajblX MEPUO0B U TJIABHBIX MOATPYNI ¢ YYETOM CTPOCHHS HX
aTOMOB;

o KJIACCH(PUITUPOBATh XMMHYECKUE DJIEMEHTBI, HECOPTaHWYECCKUE BEIIECTBA,
XHMHYECKUE PEaKIuu (M0 YUCIY W COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIIOBOMY A(PdheKTy, Mo U3MEHEHUIO CTETICHEH OKUCIICHUS
XHUMHYECKUX JICMEHTOB);

e XapaKTEPHU30BaTh (OMUCHIBATH) OONIME H CHEeNU(PHUESCKHE XUMUYCCKHEC
CBOMCTBA TIPOCTBIX M CIIOXKHBIX BEIICCTB, IOJATBEPXKaasi OIHUCAHUE
NpUMEpPaMH MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHiA;

e COCTaBJIITh YPABHEHUS JICKTPOJTUTHUECKON TUCCOIMAIIUN KUCIIOT, IIeIoUYeh
U COJICH, MOJIHBIE U COKpaIIEHHBIC YPAaBHEHUS peaKIuii HOHHOTO 0OMeEHa,
YPaBHEHHsI PEaKUUW, MOATBEPKIAIOIIMX CYIIECTBOBAHHE TE€HETUUYECKOU
CBSI3M MEX/y BEIIECTBAMHU Pa3IMYHbBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBHUTEIIbHBIX  pPEaKIIHi
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;

e IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBPAIICHU B Pa3IHMYHBIX
YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMEHTa 1o (OpMylie COEIUHEHUS,
MAacCOBYIO JIOJII0 BEIIECTBA B PACTBOpPE, TMPOBOJIUTH pPaCUYETHl TIO
YPaBHEHHIO XUMHUYECKOUN peaKIluy;

e COOJIIO/IATh MpaBUIIa MOJIB30BAHUS XUMHUYECKOW TOCYJI0M M 1a00paTOpHBIM
o0opynoBaHMEeM, a TakKe TMpaBuia oOpaiieHusi C BeIEeCTBAMU B
COOTBETCTBHM C HMHCTPYKUIMSIMH TIO BBIOJTHEHUIO J1abOpaTOPHBIX
XAMHYECKUX OTBITOB 1O TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YIJIEKHUCIIOro rasa);

e IPOBOJIUTH PEAKITNH, TTOATBEPKIAAIONINE KAYECTBEHHBIM COCTAB Pa3IMUHBIX
BEIIECTB: PACTO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, HOIUI-,
kapOonart-, (docdar-, cunmkar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMIECKUX BEIIECTB;



o IPUMEHSATH OCHOBHBIC OTEPAIIMN MBICIUTEIBLHON JCSITCIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEMATU3alMI0,  BBHISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — MJII M3Y4YEHUS CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOABl TO3HAHHS —
HAOJIFOJICHUE, M3MEpPEHUE, MOJACIUPOBAHHUE, DKCIICPUMEHT (peajbHBIA |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paszgea 1. IleppoHavajibHble XUMHYECKHE MIOHATUHSA
Xumus — BakHas 00J1acTh

1 €CTECTBO3HAHUSA U 5 ) bubnuotexa [JOK

' MIPAKTHUYECKOU JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢

yeJloBeKa

12 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

) 00 OKCHIax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK

) U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 1 1 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumuideckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU




[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX AemeHToB /1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHCIIUTENHEHO 8 1 bubmorexa HOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKITUN
bu6moreka [IOK
Wroro no pazne 15
TOTO T paspeiy https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 Bu6amorexa [IOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOT'PAMME
9 KJIACC
Kouan4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHUe pa3iesioB U TeM (ungposbie)
Ne n/m Kontpoabneie | IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3znen 1. BenmecTBo 1 XUMMYECKHE PeaKIU
L1 [ToBTOpEHue u yriydieHne 3HaHUN 5 | bubnuoreka [IOK
' OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnunorexa [JOK
' peakiuin https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLIMALIHSI. g | 1 bubnunoreka [JOK
' XHMMHUYECKUE PEAKLUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pasaeny 17




Pazpgea 2.

HeMeTanasl M UX cOeIMHEHUA

)1 OO0mast XapaKTepUCTUKA XUMUIECKIX 4 bubnuorexa [JOK
' anemeHTOB VIIA-rpymmesl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapaKTepUCTUKA XUMUYECKUX
. bubnuorexa [JOK
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO6mast XxapakTepUCTHKAa XUMUUYECKUX
bubmmorexa [{OK
2.3 anemeHTOB VA-Tpynmsl. A3ot, pochop u ux 7
https://m.edsoo.ru/7f41a636
COCTUHCHMUS
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX
bu6moreka [IOK
2.4 anemeHTOB IVA-rpynmnsl. Yriepon n 8
. https://m.edsoo.ru/7f41a636
KPEMHHH ¥ UX COSIMHEHUS
Hroro no pazneny 25
Pa3znen 3. Mera/uibl M UX COeTUHEHUS
3.1 OO6mue CBOMCTBA METAIIOB 4 bubmorexa OK
https://m.edsoo.ru/7f41a636
bu6 OK
3.2 Baxueiiie MeTayuisl 1 UX COSTUHEHUS 16 nommorexa I
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
bubmuoreka [JOK
4.1 BemniecTBa 1 MmaTepualbl B ®KHU3HU YeIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
b K
PeszepBHoe Bpems 3 nommorexa 110

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




OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7
IToypoyHoe niianHupoBaHue
8a kiacca
KoanuecTBo 4yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kontpoabnbie | IIpakTnueckue uudposrie
n/n Bcero H3Y4YeHH S
paboThI paboTeI o0pa3oBaTe/IbHbIE

pecypcbl




[Ipenmer xumuu. Posie XuMuu B :KU3HU

bu6mmoreka [IOK

1
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 [Tonsatue o MeTo1aX MO3HAHUS B XUMUU
https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuiia
3 paboThl B TaOOPATOPUU U TIPUEMBI bubnuorexa [JOK
oOpartenus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl bu6moreka [IOK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas pabora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe Bubnmorexa [IOK
8 | Ha TIPIVEp https://m.edsoo.ru/f0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bu6mmoreka [IOK
6 ATOMBI 1 MOJICKYJTBI
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHTBI. 3HAKU bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThle 1 coXXHBIE BELIECTBA
https://m.edsoo.ru/ff0d2a6c
bubnuoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB.
bubmuoreka [JOK
10 Xumuyeckas hopmyna. BaneHTHOCTh
https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHOocuTeNbHAs aTOMHAs Macca. bubnunoreka [JOK

OtHocuTenbHas MOJICKYJIIpHas Macca

https://m.edsoo.ru/ff0d323c




MaccoBas 10151 XMMHYECKOTO

bu6mmoreka [IOK

12
3JIEMEHTA B COCAMHECHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bu6mmoreka [{OK
MougnspHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmorexa [{OK
XHUMHUYECKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brurauciienust konmmdecTBa, MacChl
bu6moreka [IOK
17 BEILIECTBA M0 YPABHEHUSAM XUMUYECKUX
. https://m.edsoo.ru/ff0d5708
peakimit
Knaccudukanuss XaMUIeCKuX peakiinii
bu6mmoreka [IOK
18 (coenuHEHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIKIIoneauct. O600IeHE 1 bubmmorexa [OK
1 AneT. RObI https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3allus 3HAaHUI
20 KontponbHas padorta Nel o teme bubnunoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKITHI» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
> bubnuoreka [JOK
21 Bo3ayxa. Kucnopoa — sneMeHT u
https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
duznyecKre U XMMUYECKHEe CBOMCTBA
bu6mmoreka [JOK
22 KHCIIOpoJia (peakuuy OKUCIEHUS,

ropenue). [lonstue 06 okcumax

https://m.edsoo.ru/ff0d4614




Cnoco0bl ONTy4eHuUs KHCI0poa B

bu6mmoreka [IOK

23 1a00paTOpPUX M POMBIILIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢ ekt XuMIIecKoit
24 peakiuu, TOHATHE O bubmmorexa [{OK
TEPMOXUMHUYECKOM YPABHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUECKHUX PEAKITUIX
TommBo (HedTh, yroiabs U METaH).
(segre, yr ) bubmmoreka [{OK
25 3arpsi3HeHue BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTnueckas padota Ne 3 o Teme
bu6moreka [IOK
26 «ITonmyuenue u coOupaHue KUCIOPO/a,
N https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpocToe bubnuoreka [IOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoOpl Mmory4eHust BOJA0Opoaa B bubnuoreka [JOK
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTueckas pabota Ne 4 o Teme
bubmuoreka [JOK
31 «[lonydyenue u cobupanue BOAOPOA,
. https://m.edsoo.ru/ff0d4{42
W3Y4EHHUE ero CBOMCTBY
3 MonsipHblii 00bEM ra30B. 3aKOH bu6nuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
3 Brruucnenus o0b€Ma, Koau4ecTBa bubmuoreka [JOK

BCIICCTBA I'ada 1o €ro M3BECTHOMY

https://m.edsoo.ru/ff0d55a0




KOJIMYECTBY BEILIECTBA WM 00BEMY

Beruucinenus 006EMOB ra3oB o

34 ABHCHHIO PEAKI[MHU HAa OCHOBE 3aKOHA bubmorexa HOK
ypas PeaRiii https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 du3n4eCcKrue U XMMUYECKHE CBOMCTBA bubmmorexa [{OK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HacrileHHbIC
37 " HeHaCI)IpeHHBIE acTBOpBI. MaccoBas bubmorera [IOK
B PAGTRODE: https://m.edsoo.ru/ff0dS5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTnueckas pabota Ne 5 o Teme
18 «IIpurotoBneHue pacTBOPOB ¢ bubmuorexa [JOK
OnpeaeEHHON MacCOBOM J0en https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, KiaccuuKaus, bu6mmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune n XuMHUYECKUE CBONCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHOB
4 OcHoBaHus: cOCTaB, Ki1accudukaims, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XuMu4eCKre CBOMCTBA bu6nuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukarus, bu6mmoreka [JOK




HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
(cp ) P bubmmorexa [{OK
46 CTIOCOOBI OJTYYEHUS, XAMHUECKUE
. https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
43 I'eneTnueckas cBsi3b MKy KJaccaMH bu6moreka [IOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
. bu6moreka [IOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o teme
" bubmuorexa [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCJIMHEHU I
[TepBbie MOMBITKHM KIacCUpUKAITIT
bu6mmoreka [JOK
51 XUMHUUYECKHUX A1eMeHTOB. [loHsiTHEe O
https://m.edsoo.ru/00ad9ffa
rpyIIax CXOJHBIX JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuorexka [JOK
52 [Tepuonnueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB [l. 1. Menneneepa
53 Ilepuoanl, TpyIIIbL, TOATPYIIIBI Bubmiorexa OK
P » TPYTHIBL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
55 CTtpoeHue IeKTPOHHBIX 000I0YeK bubnmoreka [JOK




aTOMOB 3JIeMeHTOB [lepuoanueckoi
cucremsl JI. 1. MenaeneeBa

https://m.edsoo.ru/00ada6bc

XapakTepucTUKa XUMHYECKOTO
JJIEMEHTA 110 €0 MOJIOKEHUIO B

bub6mmorexa [{OK

56 .
[Tepnoaunueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa s
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuorexa [JOK
MeneneeB — y4€HbIH, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bub6 OK
59 HNonnas xumuueckas CBsi3b nommoreka L
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XuMu4ecKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoaspHasi XMMUYECKast bubnunoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crene
TCTICHD ORHCICHIT https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnuoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTENH
https://m.edsoo.ru/00adb076
65 KonTtponeHas padota Ne4 o teme bubnuoreka [IOK
«CTtpoeHne atoMa. XUMHYECKasi CBA3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00adb33c




67 PezepBHbiit ypok. O0o0IeHNE U 1 bubnuorexa [JOK
cucTeMaTu3anys 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O600IICHNE U | 2105 bubmmorexa [IOK
CHUCTEeMaTU3alusl 3HAHUI ' https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOIT'PAMME
IToypoyHoe niianHMpoBaHue
80 kiacca
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara undponbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero H3yuyeHusi | odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Pose xuMuu B :KU3HU 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d210c




gejioBeka. Telra u BemecTna

bu6mmoreka [IOK
2 [Tonsatue o MeTo1aX MO3HAHUS B XUMUU
https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia
3 paboTHl B TaOOPATOPUU U TIPUEMBI bubnuorexa [JOK
oOpartenus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uuctele BemecTBa 1 cMecH. CriocoObl bubmmoreka [{OK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas pabora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe Bubamorexa [IOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOM COJIM)»
bu6moreka [IOK
6 ATOMBI 1 MOJICKYITBI
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE dJIEMEHTHI. 3HAKU bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThlie 1 coXXHBIE BELIECTBA
https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE
https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSIHCTBA COCTaBa BEILIECTB.
bubmuorexka [JOK
10 Xumuyeckas hopmyna. BaneHTHOCTh
https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHOocuTeNnbHAs aTOMHAs Macca. bubnunoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMAYECKOTO bubmmoreka [JOK

9JICMCHTA B COCAMHCHNU

https://m.edsoo.ru/ff0d350c




KomnuectBo Bemiectsa. MoJib.

bu6mmoreka [IOK

13
Moumnsprast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycioBHs IPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIECTB. bubnuoreka [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
bu6moreka [IOK
17 BEILIECTBA M0 YPABHEHUSAM XUMUYECKUX
. https://m.edsoo.ru/ff0d5708
peakimit
Knaccudukanuss XuMuueckux peakiui
bu6moreka [IOK
18 (coenuHeHMs, pa3IoKEeHUS,
https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
bu6mmoreka [IOK
19 sHIMKIIoneaucT. O0o0ImeHne 1
N https://m.edsoo.ru/ff0d40c4
cucTeMaTru3anus 3HaHUH
20 KontponbHas padorta Nel o teme bubnuorexa [JOK
«BelllecTBa U XUMUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
21 Bo3ayxa. Kucnopo 3JIEMEHT U Bubmmorexa LIOK
Ayxa. poat https://m.edsoo.ru/ff0d448e
rpocToe BeuecTBo. O30H
®u3nuecKkrue 1 XMMHUYECKHE CBOMCTBA
bubnuoreka [JOK
22 KHCJIOpoJia (PeaKuy OKUCICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOslI mosTydeHus: KUCI0poia B
yi p bu6mmoreka [JOK
23 nabopaTopuu U MIPOMBIIUICHHOCTH.

HpI/IMeHeHI/IC KHCJIopoaa

https://m.edsoo.ru/ff0d497a




TennoBoit 3¢ ekt XuMIIecKoit
peaKiuu, IOHATHE O

bu6mmoreka [IOK

24
TEPMOXUMHUYECKOM YPABHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIAOTEPMUUECKHUX PEAKIUAX
TommBo (HedTh, yroiabs U METaH).
(sedprs, yr ) bub6mmorexa [{OK
25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLICHUS
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
26 «ITonmyuenue u coOUpaHue KUCIOPO/a,
N https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
7 Bonmopox — anemeHT u nmpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHe 0 KuCIOTaxX M COJISIX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 CriocoOpI Mmosry4eHust BOA0poaa B bubnuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckast pabota Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonmyuenue u coOupaHue BoI0pOIa,
. https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €ro CBOMCTBY
0 MousipHbiii 00BEM ra3oB. 3aKoH bubnunorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOIMYECTBA
bu6mmoreka [JOK
33 BEILECTBA I'a3a 10 €r0 U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
34 Brruucnenust 00EMOB ra3oB 110 bubmuoreka [JOK

YPaBHCHHIO pCAKIINH Ha OCHOBC 3dKOHA

https://m.edsoo.ru/ff0d5708




00BEMHBIX OTHOLLIEHUN I'a30B

duznueckue 1 XUMUYECKUE CBOUCTBA

bu6mmoreka [{OK

35
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuotexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblleHnbie
bubmmoreka [{OK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpaxTueckas padota Ne 5 o Teme
13 «IIpurotoBneHue pacTBOPOB ¢ bubmuorexa [JOK
OIpeEeNEHHON MaCcCOBOM J10JIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbnas pabora Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bomopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuukaus, bu6mmoreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune n XuMHUYECKHE CBONCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX Bubmrorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHMsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHUYECKUE CBOWCTBA bubnuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XuMu4eCcKre CBOWCTBA bubnuoreka [IOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2




Conu (cpennue): HOMEHKIIATypa,

bu6mmoreka [IOK
46 CrocoOBI OJTYYEHUS, XHAMHUECKHUE
. https://m.edso00.ru/00ad9474
CBOMCTBA
[Ipaktudeckas padora Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUI
43 I'eneTnueckas cBsI3b MEXy KJaccaMHu bubnuoreka [JOK
HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/00ad9a50
. bu6moreka [IOK
49 O06o00meHre u CHCTEMAaTH3alKs 3HAHUT 1
https://m.edsoo.ru/00ad9cb2
KonTtponsnas pabora Ne3 no teme
" bubmuorexa [JOK
50 OCHOBHBIE KJTaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCTMHEHH I
[TepBbie MOTBITKH KIacCUpUKAITIH
bu6mmoreka [IOK
51 XUMHUUYECKHUX AeMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TpyIIax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
52 [Tepuonnueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . MenaeneeBa
53 Ilepuoasl, rpymnobl, IOATPYIIIEI bubmnorexa [IOK
P » TPYTHIBL, pynt https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTorbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YeK
55 aT(fJMOB 3J'IeMeHT13)B [Tepuoanueckoit bubmmorexa [TOK
proa https://m.edsoo.ru/00ada6bbc
cuctemsl /1. 1. MeHaeneeBa
56 XapakTepUCTUKAa XUMHUYECKOTO bubnunoreka [JOK




3JIEMEHTA IO €r0 IMOJIOKEHUIO B
ITepnoanueckoii cucreme [1. M.
MenpeneeBa

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

3navenue [leproanueckoro 3akoHa ass
pa3BuTUA HayKu U npaktuku. 1. 1.

bubmmorexa [{OK

37 MeneneeB — yd€HbIH, IEAAror u https://m.edsoo.ru/00ada96e
TpakJIaHUH
53 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB bubnuoreka [JOK
XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnast xumudeckas CBs3b ft?rij?;lifeegsigr?/}éomac%
60 KoBanenTnas nossipHas XuMu4ecKkas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemoasgpHAash XUMUYECKAst bubnuoreka [IOK
CB3b https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62 Creneis okucneHiA https://m.edsogru/OOadanS
63 OKHCITUTETbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH Bubmrorexa LIOK
https://m.edsoo.ru/00adb076
65 KounTtponsnas pabora Ne4 no teme bubnunoreka [JOK
«CtpoeHue atoMa. XUMHUYECKasi CBA3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

CHCTEeMaTHu3allus 3HaHUuH

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




PesepBueiit ypok. O6o0IIeHNE U

bubnuoreka [IOK

68 1
cUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPO'PAMME
IToypoyHoe niianHMpoBaHue
9a kiacca
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie | IlpakTnueckue A op
n/n Beero u3yuyeHusi | o0Opa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[Iepronnueckuii 3aK0OH.
| [lepuoanueckas cucrtema | bu6mmoreka [JOK
XUMUYECKUX dneMeHTOB 1. 1. https://m.edsoo.ru/00adb59e
Meneneena




3aKOHOMEPHOCTH B U3MEHEHUU

bu6mmoreka [IOK

2 CBOMCTB XUMUYECKUX DJIEMEHTOB
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccugukanus 1 HOMEHKIaTypa bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMUYECKOW CBSA3U U TUIIBI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme

5 «[loBTOpEeHue u yrinyOneHue 3HaHUM
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

6 Knaccudukanus xumuaecknx bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHUYECKOMN

bu6mmoreka [IOK
7 peakuuu. [IoHsITHE O TOMOTE€HHBIX U
https://m.edsoo.ru/00adbe9a
TFETEPOrE€HHBIX PEAKIIHIX
[TonATHE O XMMUYECKOM PaBHOBECHH.

g @DaKTOPBbI, BIUSIONIME HA CKOPOCTh bubnuoreka [JOK
XUMHUUYECKON PEAKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCIIUTETbHO-BOCCTAHOBUTEIIHHBIC bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUUECKOU

bubnuoreka [JOK
10 muccornuanu. CHIIbHBIE U ClIa0bIe
https://m.edsoo.ru/00adcd68
3EKTPOJIUTHI
. bubmuoreka [JOK
11 HoHHbIE ypaBHEHHUS peaKkLUil
https://m.edsoo.ru/00add448
12 XUMHUYECKUE CBOMCTBA KUCIIOT U bubmuoreka [JOK

OCHOBaHMUI B CBETE HpeZ[CTaBJ'IeHI/Iﬁ

https://m.edsoo.ru/00add5d8




00 AIIEKTPOIMTUICCKOU TUCCOITUAIIUU

XUMHYECKHE CBOMCTBA COJIEW B CBETE

bubmmoreka [{OK

13 MpeACTaBICHUI 00
bedl . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOLHAIITT
14 ITonsaTue o ruaposIM3e conei bubmmorexa [OK
AP https://m.edsoo.ru/00add9dd
s O060011eHre U crucTeMaTu3alus bubnuorexa [JOK
3HAHUI https://m.edsoo.ru/00addd12
16 KonTponbnas pabora Ne 1. «Pemenue bubnuorexa [JOK
OKCIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbHas pabora Ne2 no teme
bu6moreka [IOK
17 «NEKTPOIUTHYECKAS TUCCOIUALIHS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX»
OO6mrast XxapaKTepUCTHKA TaJIOTEHOB.
. bu6mmoreka [IOK
18 XUMHUYECKUE CBOMCTBA HA MPUMEPE
https://m.edsoo.ru/00addfe?
xJiopa
XnopoBogopoa. ComsiHast KUCIIOTa,
. bu6mmoreka [JOK
19 XMMUYECKHE CBOMCTBA, MTOTyUYECHUE,
https://m.edsoo.ru/00adel104
MIPUMEHCHHE
[IpakTrueckast pabota Ne 2 o Teme
. bubmuorexka [JOK
20 «IlonmyueHue coasTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
W3y4YeHUe e€ CBOMCTBY
Boruncnenus o ypaBHEHUSIM
. bubnuoreka [JOK
21 XUMHUYECKUX PEAKIUi, €CIIM OJIUH U3
https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO01ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK

VIA-rpynnsi

https://m.edsoo.ru/00ade64a




AnnotpornHsle MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl U €€ coeTMHEHUI

bu6mmoreka [IOK

23 .
B Npupoe. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBogopo, cTpoenue, pusndeckue bubnuotexa [JOK
U XUMHUYECKHUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTa
P P y bubnuorexa [JOK
25 (u3nueckue 1 XMuMHUYECKHE CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIICHHOTO Crtoco0a
26 MTOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuoreka [JOK
XHWMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaroLel cpeabl COEAMHEHUSIMHU
cepbl
7 Brruncnenue MmaccoBoii 10U BEIXOa bubmuorexa [IOK
NPOAYKTA PEAKIIUUA https://m.edsoo.ru/00adec8a
OO1ast XapaKTepUCTUKA FIIEMEHTOB
)3 VA-rpynnel. A30T, pacpocTpaHeHUe bubnuorexa [JOK
B npupojie, Gu3ndeckue u https://m.edsoo.ru/00adeea6
XUMUYECKUE CBOMCTBA
AmMuak, ero pusnueckue u
. bubnuoreka [JOK
29 XUMUYECKUE CBOWCTBA, OIYYEHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas pabota Ne 3 mo Teme
30 «ITonyyenne amMmmuaka, U3y4eHHUE €T0 bubmorexa LOK
. i > 13Y3 https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucJoTa, e€ pusndeckue u bubnunoreka [JOK




XUMHYECKHUE CBOUCTBA

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

Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHHUS B KAU€CTBE MUHEPAIBbHBIX

bubmmorexa [{OK

32 ynoOpenuit. XumMudeckoe
. https://m.edsoo.ru/00adf518
3arpsi3sHEHUE OKPYKAIOIEH CpeIbl
COCIMHEHUSIMHU a30Ta
®ochop. Oxeun pochopa (V) u
$op docopa (V) bubmmoreka [IOK
33 dbochopHas kucnoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyUICHUE
Ucnonb3oBanue pocdaTtos B
34 KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubmuorexa [JOK
3arpsi3HEHUE MIPUPOAHOUN CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Vrunepon, pacipocTpaHeHue B
35 pu f)) : E)I/ISI/II‘)IGCKII)/IG Y XUMHUYECKUE bubamorera LOK
p P e https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. bubnuoreka [JOK
DKOJIOTHYECKHE TIPOOJIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcuIoM yrieposa (IV)
N bub OK
37 YroJsibHasg KACIOTA U €€ COJIU nommoteka I
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
18 "[TomyueHue yriaekucioro rasa. bubnuorexa [IOK
KavecTBeHHast peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
39 [lepBoHayanbHbBIE MOHATHUS 00 bubnuoreka [IOK

OpPraHU4YC€CKUX BCHICCTBAX KAK O

https://m.edsoo.ru/00ae054¢e




COCAMHCHUAX yIriiepoaa

. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHns
https://m.edsoo.ru/00ae080a
[Ipaktudeckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuorexa [JOK
«BaxHeiie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponsnas pabora Ne3 no teme

. bubnuorexa [JOK
42 «BaxHeiie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mrast XapaKTepUCTHKAa XUMUUYECKHUX
AJIEMEHTOB — METaJIOB.

43 MeTtanauyeckas CBSI3b U bu6moreka [IOK
MeETaJUTMYECKass KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

. bu6mmoreka [JOK
44 DIIEKTPOXUMUYECKUH P
. https://m.edsoo.ru/00ael 156
HanpsHKEHUM METaioB
OO6mme crnocoObl MOTyYCHUS
MetauioB. CriiaBbl. BerancieHus mno
. bubnuoreka [JOK
45 YPaBHEHUSIM XUMUYECKUX PEAKIUH,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MpUMECH
bu6mmoreka [JOK
46 IToHATHE O KOPPO3UH METAILIOB
https://m.edsoo.ru/00ael278
bubmuoreka [JOK
47 [IlenouyHble MeTAIIBI i

https://m.edsoo.ru/00ae14b2




43 OKcHbl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJms https://m.edsoo.ru/00ae14b2
49 [Ieno4yHO3EMENBHBIE METAILIIBI — bubnuorexa [JOK
KaJIbIIUA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coeTMHEHNS KaJIbIIAs bubmorexa LHOK
A t https://m.edsoo.ru/00ael S5e8
51 O06o01enre U cucTeMaTu3arus
3HaHUU
5 JKEcTKOCTh BOJBI M CITOCOOBI €& bubmmoreka [IOK
YCTpaHEHU https://m.edsoo.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
- . bu6moreka [IOK
53 JKécTkocTh BOABLI M METOIBI €6
" https://m.edsoo.ru/00aelaed
YCTpaHEHHS
54 N — bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHA U bubnuoreka [IOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI U COJIU XKeJe3a bu6mmoreka [JOK
(IT) m xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O00011IeHNE U CUCTEMATH3ALIMSI
3HAHUM
IIpaktuyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIbHBIX 3371a4 110 TeEME bubnunoreka [JOK

«BaxHel1e MeTauIbl 1 UX
COEIMHEHUS

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




Beruncienus 1o ypaBHeHUIM

XUMHNYCCKHUX peaKum”I, €CJI1 OAUH U3

60 peareHToB JaH B U30BbITKE WU | bubnuorexa [JOK
COJICPKUT IpUMECH. BbranciieHns https://m.edsoo.ru/00ael1750
MAacCOBOM JOJIM BBIXOJA ITPOJTYKTA
peakuuu
61 O060011eHre U crucTeMaTu3alus |
3HAHUI
KonTtponsnas pabora Ne4 no teme
62 «Baxueume MeTauibl 1 uX 1
COETMHEHUS»
63 BemectBa u matepuainsl B 1 bubnuoreka [JOK
MOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHNE | bubnuoreka [IOK
OKpYKarolen Cpeibl https://m.edsoo.ru/00ae4270
65 Pousib xuMuu B perieHun | bubnuoreka [IOK
9KOJIOTUYECKHUX TTPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBubiit ypok. O6001meHNE 1 1 bubnuorexa [JOK
cucTeMaTu3aIys 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBubiit ypok. O6001meHNE 1 1 bubnuorexa [JOK
cUCTEMAaTU3alys 3SHAaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001LIEHNE U 1 bubnuorexa [IOK
cUCTEMAaTH3alMs 3SHAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63
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IHoypoyHoe niiaHMpoBaHue

96 ki1acca
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoiasbubie | IlpakTHyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [lepuoauueckas cucrema | bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUH
2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 Bubnmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubmuorexa [JOK
HEOPraHUY€eCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBSI3U U THUIEI | bu6mmoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca
6 Kiaccudukanus XuMuaeckux | bubnunoreka [JOK
pe€axkiui o pa3inuyHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
bu6mmoreka [JOK
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIIHIX
g [TonaTHE 0 XUMUYECKOM PaBHOBECHH. | bubnunoreka [JOK
@DakTOpbl, BIUAIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c




XUMUYECKON PEAKLUU U MTOJI0KEHUE
XMMHUYECKOIO PAaBHOBECHS

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bubmmoreka [{OK
10 mucconuanmu. CHIIBHBIE U CIIA0bIE
https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiyuii bubnmorera [TOK
P peaxt hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE IIPENICTABICHUN bubmmorexa [OK
pel https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITITT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 NpeaCTaBIeH 00 bubmorexa HOK
pelt 5 https://m.eds0o.ru/00add8b2
AJIEKTPOJTUTUUECKON AUCCOIUALINHT
14 ITonaTrue o ruapoM3e ConeH bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
s O06o00IIeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
16 KontponbHas padota Ne 1. «Pemenue bubnnoreka [IOK
JKCIIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KounTtponsnas pabora Ne2 mo teme
bubmuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
P P N bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnmoreka [JOK




XUMUYECKUE CBOMCTBA, MOTYUYCHHE,
MIPUMEHEHUE

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

[Ipaktuyeckas padora Ne 2 o reme

bubmmorexa [{OK

20 «IlonmyueHue ConasTHON KUCIOTHI,
.. N https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubnmorera [TOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3HYecCKre U XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10711 BbIXO/a bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepUCTHUKA SIIEMEHTOB bubnmnoreka [JOK




VA-rpymisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

. bubnuorexa [JOK
29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [IOK
30 «[lonydyeHrne amMuaka, U3ydeHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»
a1 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banme HUTPATOB U COJIEH
aMMOHUS B KQY€CTBE MUHEPATbHBIX
32 oOpenuil. Xumuueckoe bubamorera HOK
YHODPCHII . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaloIe Cpe/ibl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
33 (boc:li))o pHa;I KI/ICJ'I((l))Ta q)Q)PII)SI/I(‘Ie)CKI/Ie u bubmmorexa [TOK
P N https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B
34 KauecTBE MUHEPaIbHBIX YAOOpEHUH. bubmuorexka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B
PO, pacipoctp bubmuoreka [JOK
35 npupoe, GU3NUecKue U XUMUIECKHEe
. https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHUMHUYECKHE CBOMCTRA.

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




DKosornyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuaoM yriepoaa (IV)

N bubnuorexa [JOK
37 VYroJibHAsI KUCOTA U €€ COJn
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHauanbHBIEC IOHATHS 00
bubmmoreka [{OK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus a
https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«Baxuelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padota Ne3 o teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METaJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYeCKast KpUCTAIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBa
METaJJIOB

m XUMHUYECKHE CBOMCTBA METAJLJIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN Psifl

https://m.edsoo.ru/00ael 156




HaIpSHKEHUH METaJUIOB

O0m1re cnocoObl MOTyYeHus
metauioB. CruiaBel. Beruucienus no

. bubnuotexa [JOK
45 YPABHEHUSIM XUMHUYECKUX PEAKIINH,
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAUIOB nommorexa 110
https://m.edsoo.ru/00ae1278
47 [lemouHbIe METAILITBI bubmorera [TOK
https://m.edsoo.ru/00ael14b2
43 OKcuIbpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kallis https://m.edsoo.ru/00ael14b2
49 [[leouHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
. bu6mmoreka [IOK
50 Bakueiiime coenuHEeHUS KaJIbINA
https://m.edsoo.ru/00ael Se8
51 O00011IeHNE U CUCTEMATH3ALI[MS
3HAHUH
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
ITpaxtrueckas padora Ne 6 o Teme
" p“ P « bubmuoreka [JOK
53 JKECTKOCTEL BOIBI M METOEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6 OK
54 AtoMUHUK nommoreka L{
https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOICTBA OKCHIA U bu6nuoreka [IOK

TUAPOKCHIA

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




bu6mmoreka [IOK

56 XKeneso
https://m.edsoo.ru/00aeld86
57 OKcuibl, THAPOKCUIBI U COJTH JKeTe3a bubnuorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06001IeHne 1 cUCTEMaTH3aIUS
3HAHUM
[IpaxTueckas padota Ne 7. Pemenue
59 JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnuorexa [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpuMecH. Beruucienus https://m.edsoo.ru/00ael 750
MaCcCOBOM JJOJIM BBIXOJa IPOIYKTA
peakuuu
61 O60011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o teme
62 «BaxuHenmume MeTauibl 1 UX
COCTMHEHUS»
63 Bemiectsa u marepuaisl B bubnunorexa [JOK
IOBCEIHEBHOMU KU3HHU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXKaIOLEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O600IIeHE U bubnmoreka [JOK




CUCTEMAaTU3alus 3HaAaHUN

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

67 PezepBubiii ypok. O0o0mIeHNE U | bubnuorexa [JOK
CUCTEMAaTH3alIs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTEMaTHU3alIMs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos WU.T'., Cnankor C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIS

https://rosuchebnik.ru/ -"IIpocsemenne" Kopnopanus Poccuiickuii yueOHIK

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET

1. http://www.edu.ru — denepanbHble 00pa3oBaTeIbHBIC PECYPCHI JJIs1 00IIIETO

obOpazoBaHus/

2. https://educont.ru/ - Karamor nudpoBoro o6pa3oBaTebHOI0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Enqunast komiekius mugpoBbIX

o0pa3oBaTeIbHBIX PECYPCOB.

4. http://www.hemi.nsu.ru/ - OCHOBbI XUMHUHU. DJIEKTPOHHBIA YUCOHUK.

5. http://hemi.wallst.ru/— O0Opa3oBaTenbHBINA CAUT AJI MKOIHLHUKOB MO XUMUHU

6. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomonocoBa

7. https://vos.olimpiada.ru/ - Bcepoccuiickas onuMnuana MKOJIbHUKOB.

8. https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.

9.https://oge.sdamgia.ru/ - Pemry OI'D.



KaneHpapHbii NnaH BocnuraTtenbsHon pa6oTsbl

OaTa CobbiTHe YueBHbIA npegMeT
1 ceHTRAGRA OeHb 3HaHMA Bce yyebHble npegMeTh
3 cenTRbOpA NeHs okoHYaHa BTOpOon MUPOBOW BOWHBI HMcTopua
3 ceHTAGPA OeHb connpapHocTi B Gopbbe € TepPoOPHIMOoM OBbM
7 ceHTAGPA 210 neT co AHA BOPOAMHCKOro CPamMeHun HcTopuna
B ceHTAGPA MexnyHapoaHbIR OeHL PACNPOCTRAHEHWA MPAMOTHOCTH PycCcKWA AabIK
17 cenTAbpn 165 net co AHA POMOEHWA PYCCKOro yYeHoro, NMcaTens Nutepatypa
KoucTanTuHa 2avapaosvya Uuonkosckoro (1857-1935) Muanka
ACTPOHOMMA
1 okTAGPA MexayHapoOHbIR eHbs NOMUNLIX Noaen Nurepatypa
OfGWwecTBOIHaAHWE
1 oKTRGPA MexayHapoaHbii AeHE MY3biKK My3bika
5 oKTAGPSA OeHs yyuTenn Bce npeametbl
16 okTAGPA Oexs oTUa B POCCHK NuTepatypa
PYCCKWA A3bIK
25 okTAGpA MexayHapoaHeIi 0eHb LWKONLHEIX BUBNMOTEK Bce npeamMeTtsl
4 HoRGpA OeHb HApOAHOrS eaMHCTBA OblWecTBO3IHAHKWE
8 HoRBpa OeHb NaMATH NOrUGLLIKMXY NPK MCNONHEHWKW CNYMeBHbIX HeTopua
OOA3AHHOCTER COTRPYAHMKOB OPraHoB BHYTREHHMX Oen OfWecTeo3HaHue
Poccun
20 HoRGpRA Oexb Havana HiopHGeprckoro npouecca McTopua
27 HoaGpA Oedb MaTepH B Poccum NuTepaTtypa
PYCCKWA A3biK
20 HoAGpA Deus NocypapcTeenHoro repba Poccwickon @egepaumnn | OBWeCTROIHAHKWE
M30
3 pexaGpnA OeHb HEM3BECTHOrO congarta McTopua
3 nexkabpn MexayHapoaHbIR AeHs MHBRANMOOE O6WecTBOIHAHWE
OBM
5 pexkabpna Oexs noGpoBonbua (BonoHTepa) B8 Poccun OB
E pexaGpn MexagyHapoaHbii AeHE XYOOMHMKA M30
9 nexkabpA Oexb Nepoes OTevecTea NuTepatypa
McTopua
12 pexkaGpna Oens KoHcTUTYUuuKn Poccrinckon Qenepaumm O6WecTBO3IHAHKWE
25 pexkabpa AdeHb NPpUHATAA DefepanbHbiX KOHCTATYUHOHHbIX ObBwecTeo3HaHWE
3aKkoHoB O MNoCYNapCTBEHHBIX CHMMBONAxX POCCHACKON
Denepauim
25 AHBapA OeHb pOCCUACKOro CTYAeHYeCTEa McTopua
TexHanorua
27 aHBapA OexHs nonHoro oceoboxaeHna MleHuHrpana HMcTopua
oT dhawmcTcKon Gnokaas NutepaTtypa
27 adpapna Oevb ocpoGoMAeHMA KPacHOM apMUel KpyNHeAwere MeTopua
wnarepa cMepTHs» AywewubupkeHay (OceeHuMMa) —
OeHb NaMATH MepTe XONoKOCTa
2 chespanna 80 net co OHA CO AHA PA3rpoMa COBETCKUMKM BOWCKAMMK McTopun

HeMeuko-alMCTCKKWX BOMCK B GUTBE 3a ropog
CranuHrpan




Aarta CobbiTue Yueb6Hbii npeaMer
8 hespans [eHb POCCUNCKON HayKkn ®uanka
Xumua
Buonorus
15 dhespans AeHb NaMATH 0 POCCUAHAX, UCNONHABLLUMX CNYXKeBGHbINA Necropus
ponr 3a npeapenamm OTtevecrtsa
21 hespans MexayHapoAHbIn AeHb POAHOIO H3biKa PoaHon a3bik
PycCckmm n3bik
O6wecrTaoiaHamHmne
23 deepana Adexs 3auntimnka Otevecrtsa OBX
Duanveckan KynoTypa
3 mapra 200 ner co aHAa poxaenna KodcrantuHa AMutpruesnya Nutepartypa
YWUHCKOro
8 mapra MexaAyHaAPOAHbIN MEHCKMIA eHb n30
TexHonorua
cTopus
18 mapra Odewns BoccoeanHenuna KpoiMa ¢ Poccuen Ncropus
27 mapra BceMupHbii eHb Teartpa Nntepartypa
MHOCTPaHMHbIR A3bIK
12 anpens HeHb KocMoHaBTUKM, 65 net co aHA 3anycka CCCP Duninka
NepBoro UCKYCCTBEHHOro CNyTHUKa 3emnu ACTPOHOMMA
Martematunka
19 anpens [exb naMATH O reHoumnae COBETCKOro Hapoaa Haumuctamu | Uctopus
U X NOCOGHMKaMK B roasl Benukoi OteuecTeeHHON Nutepatypa
BOWHDI
22 anpens BceMupHbin aeHs 3eMnu Buonorus
[eorpacun
27 anpens [AdeHb poCCUNCKOro NnapnaMeHTapusma Ob6uwecTeo3HaHue
1 Man Npa3annk BecHsl n Tpyaa n3o
TexHonorua
MNcTopusa
9 man Hens MNobGeawi Mcropua
Nutepartypa
n30
19 man JeHb aeTckux obulecTaeHHbIX oprasusaumnn Poccumn O6uwecTso3HaHne
24 man [eHb CNaBAHCKOW NUCbMEHHOCTH U KYNbTYPbI Pycckum a3bik
McTopua

NHpopmaTrka
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