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PabGouyasi nporpamma y4eOHOIo npeamera «Xumua»
(mms oOyyaroruxcs 8-9 K1accoB)

MMOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBe TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0OpazoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepalbHON padoyeil mnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUU MPENoAaBaHusl Y4EOHOTO mpeaMeTa « XuMUsDH)
B 00pa3oBaTeNbHBIX opranu3aiusx Poccuiickoii denepanum.

[Iporpamma 1Mo XuMHUU Ha€T TPEACTABICHHE O LEJAX, OOIIed CTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUA OOYYaIOIIUXCA CPEICTBAMU Y4EOHOTO
npeamera, YCTaHABIIMBAET o0s13aTeNIbHOE MPEIMETHOE CoZEpKaHuUe,
MpeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
pazaenaM M TeMaM MpPOrpaMMbl IO XUMHUH, OINPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEHIYyEMYIO
MOCJEA0OBAaTEIbHOCTh  U3YUYEHHUS] XUMHUU C YUYE€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKH Yyd4eOHOTO TMporecca, BO3PACTHBIX
OCOOCHHOCTEH O0O0yYaromuXCsi, OMpeaeNseT BO3MOXHOCTH TMpeaAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, a TaKke TPEOOBAaHUN K
pe3yiibTataMm 00yuYeHHUsI XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATETLHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO co/iepKaHusl.

3HaHWE XUMHUHU CIY>XUT OCHOBOW it (OPMHUpPOBAHUS MHPOBO33PEHUS
oOyy4aroierocsi, ero MpeACTaBICHUM O MaTEepPUATbLHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib WrpatoT (GopMUpyeMble XUMHUEH MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI100aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumuu:



CIOCOOCTBYET  peajiv3alldd  BO3MOXXHOCTEH /IS CaMOpa3BUTHUSL U
dbopMHUpOBaHUS KYJIbTYPhl TUIHOCTH, €€ 00IIeH 1 (PYHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEH
oOy4YarommMxcsi, HaBBIKOB HX CAMOCTOSITENBHOW  Y4yeOHOM  JesITeNIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEI0BATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XU3HU, TaK U B MPO(ECCUOHAIBHOU NESITEIHLHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YYArOIITNXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4HBIM 3HAHUSM, K TIPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3oBaHue 00y4aIOIINUXCS.

Jlanubie HampaBlieHUs B OOYYEHHH XUMHH OOECIEYMBAIOTCS CHelupUKOn
colepkaHusi  y4eOHOro  MpeameTa, KOTOpPbIA  sBIAETCS  MEAarornyecku
aJlanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM 3Tare eé
pPa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIer0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl NEPBOHAYAIBHBIX TMOHSATUNH XUMHHU, OCHOB
HEOPraHMYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OpraHWYECKOW XUMUHU.

CtpykTypa coiepkaHusi MpOrpaMMmbl N0 XUMHUU cPopMHpOBaHA HA OCHOBE
CUCTEMHOTro moaxoja k €€ uszydeHuro. CojepxaHue CKIAIbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakuuu. OO0e 53TU CHCTEMbl CTPYKTYpPHO OPraHU30BaHbl IO MPUHIIMITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

— TIpEeACTaBICHUM 00 DIEKTPOJIUTHYECKOM JTUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBINOJHAS (QYHKIMM OOBSICHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOJTYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMUU CHOCOOCTBYET  (HDOPMHUPOBAHHUIO
MPEJICTABJICHNUS] O XUMUUYECKOW COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U



MeTOJlaM TMO3HaHWs B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWA W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyKaIomui MUpy,
«buonorus. 5-7 knacce» U «Pusuka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
JIEATEIbHOCTH YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUW KYJIBTYPHI.
3ajaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUA — BaXHEHIHMX (PaKTOB, MOHATHN, 3aKOHOB M TEOPETUICCKUX IMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHHIT MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMHUUYECKUX peakiuii, B (OPMUPOBAHUMN U Pa3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATEIPHOW U Y4YEOHO-MCCIIEA0BATEIHCKON
JeSATETLHOCTH, OCBOCHHMHM TpaBWJ OE€30MacHOTO OOpallleHHs C BEIIeCTBAMH B
MTOBCETHEBHOM KU3HH.

[Ipy M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs BaXKHOE
3HaYEHUE NPUOOPENH TaKUE LU, KaK:

— (QopMupoBaHUE HHTEIUICKTYJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPUHSITHIO PEIICHUH,
CIIOCOOHOM aTaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSs Ha  CHCTEeMaTH4ecKoe MpuoOIleHue
oOy4Jarommxcsi K CaMOCTOSATENIbHOW TO3HABATEIBHON JIESITEIHbHOCTH, HAayYHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCIoBU, CIIOCOOCTBYIOMINX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OMbITa PA3HOOOPA3HOU JEATENIBHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JIEATEIbHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSCHATH W OIICHUBATh SIBJICHUS
OKPY’KaroIero Mupa, UCIHOJIb3ys 3HAHUS M OIbIT, MOJYYCHHBIC MPU H3YUCHUU
XUMUM, MOPUMEHSATh HMX TPU PEUICHUH NpoOJeM B TMOBCEIHEBHOW JXKU3HU H
TPYAOBOU JIESITENBHOCTH;

— ((opMupoBanre y o0OydYarolmUXcd TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
1[€JI€CO00Pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JNEATEIHHOCTH B IEIAX
COXPAHEHHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS  OOIEYEIIOBEYECKMX IEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HpO(uIisi U HAMPABICHHOCTH JAJIbHEHIIIETO
oOy4eHwUs.

OOmee 4YKMCIO 4YacoB, OTBEACHHBIX I HW3Y4YEHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiracce — 68 yacoB (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tema m BemecTBa. PU3NYECKUE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [lonaTHe 0 Meromax Mmo3HaHus B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CUMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. (OTHOCHTENbHAasE aTOMHas Macca.
OTHOcuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuecTBo BemectBa. Mosib. MonsipHast macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

@u3NYECKUE U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYEeCKUE ypaBHeHUs. Kiaccudukanus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, mpaBuiaMu paboThl B JTaOOpaTOpUu M
npuéMamMu o0palleHus ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3yUCHUE U OMHCAHUE
bu3nYecKuX CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HaOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMsI BOJIbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIOTOMN) SIBJIICHUI, HAOIIOIeHUE U
OMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKHX peaklMil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
mean (11) mpu HarpeBaHuu, B3anMOCHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
M3Y4YEHUE CIOCOOOB PAa3fCNICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBAHUE,
BbINIapUBaHUE, AUCTHILIISALMA, XpoMaTorpadus, NpoBEJEHUE OUYUCTKH MOBAPEHHON
COJIU, HAONIOJIEHHWE W  ONHWCaHuEe  pPe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Baxueiime npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT U mpocToe
BemecTBO. HaxoxaeHnue kuciopona B Tpupone, (U3MYECKHUE U XUMHUUYECKHE
cBoictBa (peakinuu ropeHusi). Oxcuabl. Ilpumenenune kuciopona. CrocoObl



MOJIy4YEeHHUs] KHCIOpOJa B Jabopatopud U HOpombllieHHOCTH. Kpyrosopot
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IA.

TemnoBor »hdEeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUUU. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUue
BO3/lyXa, yCWICHUE MapHUKOBOTO A (PekTa, pa3pylieHrne 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoje, (U3MYECKME U XUMHUYECKHWE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. KucnoTsl u comnu.

MomnspHabiii 00BEM ra3oB. Pac4€Tsl M0 XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelnb. PacTBOpHI.
HacpilieHHbIE M HEHACBINIEHHBIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/Abl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoOJie U B KU3HU 4yenoBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BoJA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuHenuit. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyneoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U
HecosieoOpasyromme. HomeHnkmarypa okcuaoB. Du3nUeckue M XUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMmeHknatypa ocHoBaHuil. PU3MYECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHuU. [ToyueHrne oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoct mertamnoB H. H. bekerosa.
[TonydeHnune KUCIIOT.

Comu. Homenknatypa coseil. @U3M4YECKUE U XUMHUYECKHE CBOWCTBA COJICH.
[lonyuenue comen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE U W3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHCJIOPOJAOM M YCJIOBHUS BO3HHUKHOBEHHUS U
MpeKpalieHusl TopeHus (moxapa), O3HAaKOMJIEHHE C oOpasllaMH OKCHIIOB U
ONKMCAHWE WX CBOWCTB, MOJy4Ye€HUE, COOMpaHHUE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJOpoja (rOopeHwue), B3auMojcicTBre Bogopoaa ¢ okcugom menu (I1)
(BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB), HAOIOJIEHUE OOpPa3ll0OB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalJlaMu
(HaTpueM ©  KajibllueM) (BO3MOXHO HCHOJb30BAHUE BUJICOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3sLOB HEOPraHMYECKUX BELIECTB PAa3JUYHBIX KJIACCOB,
HAOJTIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT W IIEIOUYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHOMl KHUCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPacTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOTO METAJla IPYTMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaXHeWIine KiIacChl HEOPraHHMYECKHUX
COCTMHEHUI.

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTETbHO-BOCCTAHOBUTEIbHBIE PeaKIUu

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
IPYIINaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U HIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). JIEMEHThI, KOTOpPhIE 00pa3yroT aM(OTEPHBIE OKCHIbI
U TUAPOKCHUBIL.

Ilepuonnueckunt 3akoH. Ileproanueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHAs  (QOpPMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. Menneneea. [leproibl
u rpynmnbl. Ou3znyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYMIbI JJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMoB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepunonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosuoxeHuro B [lepuoanueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIIaM U EPUOAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MeHpeneeB — y4d€HbIi U
IpaK/IaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHUCIHUTENbHO--BOCCTAHOBHUTEIBHBIC  PEAKIUH.
[Tporecchl okucaeHust U BOCCTaHOBIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA IHUHKA C PacTBOpaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPHUMEPBI  OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiyu pa3ioKeHUs, COeAMHEHUA).

Meoswcnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M INPU W3YyYEHMM XHMHMHM B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMU JUISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYUHbIE MTOHATHS: HAyYHBIM (haKT, TUIoTes3a, TEopus,
3aKOH, AaHalu3, CHHTE3, Kiaccupukanuus, NEePUOJAUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, 3JEKTPUYECKUN 3apsll, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHULIBI
M3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPHOJOB, Kalus, KaJlbLUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIO)KEHUEM 3JJIEMEHTOB B Ilepmomgmueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOU PEUIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BENIECTB, OTHOCSIIMXCA K PAa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COEOMHEHUHN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanuys XuMAYeCKUX peakiuii Mo pa3aIuyHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YPaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [loHsTHEe 0 rOMOTE€HHBIX U TeTepPOreHHBIX
peakuusax. [londarue o karanmse. [loHsaTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJ0XKEHHE XUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIuHu. CocraBneHnue YpaBHEHUI



OKHCIIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  MCIOJIb30BaHUEM  METOJA
AJIICKTPOHHOTO OajaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIHTHI.

Peakiiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuui. CBOWCTBAa KHUCIOT,
OCHOBAaHMW U COJIGM B CBETE MPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconnannu. KauectBeHHbIE peakiiny Ha HOHBL. [IoHsATHE O THIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHX
BEII[ECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJIHOCTH
pPacTBOPOB BEWIECTB, IpPOLECCAa AMCCOLMALMUA KHUCIOT, IIEJNOYEed M COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPHANIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIONINX — TMPU3HAKM  TPOTEKAHHWs]  PEeakluid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiMK pas3yioKEeHHs, COCTUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMHd HA HOHBI, pEUICHUE
DKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OO6mast xapaktepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHblEe cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJAEICTBHE C MeETalllaMHM, HEMeTajulaMH, IIeJoYyaMu). XJIIOPOBOJOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NpUMEHeHHe. JleiicTBue
XJ0opa U XJOPOBOAOPOJA HA OPraHU3M YEJOBEKAa. BaKHEHIIHWE XJIOPUIBI U UX
Hax0JICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3NYECKUE CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOa U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. Xumuyeckue coiicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3HUECKHE U
XUMHUYECKHEe cBOUMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucimoTa, (Qu3MUeckne W XUMUYECKHE CBOWcTBa (00mue Kak
MPEACTaBUTENA Kjacca KHCIOT W chnenuduyeckne). XHUMHUUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLIMS Ha



cyibdar-uoH. HaxoxeHue cepbl U €€ COEAMHEHH B NpHpoAe. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Ccpeabl COECIMHEHHUSMHU cepbl (KUCIOTHBIE JOK[IH,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLICHUSI.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCICHHs. A30T, PaCIpPOCTPAHEHHE B MPHUPO/IE,
(du3nyeckue 1 XuMHYECKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3NYecKre 1 XUMUYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHeHue. Coiau aMMOHus,
ux U3nYecKnue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHMCIOTa, €€ MojydyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENS Kllacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCcTBE MHHEpaJIbHBIX
yaoOpeHuil. XuMHUYECKOe 3arps3HeHUE OKPYIKAIOIICH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponHeie Moaudukauuu (ochopa, uUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUIECKHUE CBOMCTRA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yI00pEHHIA.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHUS.  YIJIEepoA,  aUIOTPOIHBIE
Moau(pUKalMKM, pPACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepoaa B npupojie. OKCUbl yriepojaa, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumore3a rnobanbHOrO TMOTEIJIEHUS KJIMMATa, MMapHUKOBBIN
abdexT. YronbHas KucaoTa U €€ cou, ux (U3NUYECKUe U XMMHUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIULIEPUH, YKCyCHasl KUCIIOTa).
[IpupogHbple HMCTOYHUKK YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
NPOAYKThl UX mepepaboTku (OE€H3UH), UX POJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOMOTUYECKU BAXKHBIX BEIIECTBAX: )KHpax, OeJKax, yrieBojgax — U ux
pojM B JKM3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpraHUYECKUX U
HEOPTraHUYECKUX COCTMHEHUH.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npumenenune. CoenuHeHHs KpeMHus B mnpupoge. OO6mme mpeactaBieHus 00
okcunie kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [IpobiiemMbl 6€30MaCHOr0 MCIOJIB30BAHUS
CTPOMUTEJIbHBIX MATEPUAJIOB B IOBCETHEBHOM KU3HMU.

Xumuyeckuii IKCnepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIOJCHUE TTPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
raJIOreHOB M WX COEJUHEHHM (BO3MOXKHO MCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAaKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpaslaMu  ceppl W €€  COeQUHEHUsSMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa MoJj JAeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJIOThI, HW3YyYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKIny Ha cyibdar-
WOH W HAOJIOJIeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEAUHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOChHOpHBIX yA0OpEeHUH, MoIyUYeHue,
coOupaHue, pacrno3HaBaHUE U H3yYEHUE CBOMCTB aMMHakKa, MpPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOICCTBUE KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI C ME/IBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHUE MOJIEIIen
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHBOTa3a, MOJIydYeHHUE, COOMpaHUe, paclo3HaBaHUE U U3YUYCHHUE
CBOICTB YIJIEKMCIIOTO Tra3a, MpOBE/IEHNE KaYyeCTBEHHBIX peaklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TMPU3HAKOB HUX NPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTBl U UX COCTUHEHUSD.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux syemeHros [, .
MenaeneeBa u crpoeHust atomoB. CTpoeHue MeTtaiuioB. Mertajuindeckasl CBsI3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEMIETKA.  OJJEKTPOXUMUYECKUH  pAl
HanpsbKeHU MetamuioB. Ou3nueckue U XMMHUUYECKUE CBOMCTBA MeTaiuioB. OO0mue
CIocOOBI TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemenToB JI. 1. MeHnaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJIECHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUAPOKCHIBI HATpusd MW Kanusa. [IpuMeHeHHWe IIENOYHBIX METAIOB MW UX
COEMHECHUM.

[Ilenoyno3eMenbHblE METAJUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[Tepuognueckout cucreMe xumuueckux sneMeHToB Jl. M. MenueneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nUeCcKue U XMMUYECKUE CBOMCTBA MarHus
U Kanblius. BaxkuHelmue coequHeHHs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpoeHHME aToma, HaxOxJeHHE B mpupoae. Pusnueckue U
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCHIA
ATIOMUHUS.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MenneneeBa, CTpOEHHE aTOMa, HAaXOXJIEHUE B npupoac. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTBA xene3a. OKCubl, THAPOKCHIBI U comu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, H3yYE€HHE  PE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHIA
KaJIbIUg W HATpUsl C BOJOM (BO3MOXKHO MCIOJB30BAHME BHIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJIIOMUHMS, LIMHKA, XKejle3a
(I u xenesza (1), meau (11), HaOMOACHME W OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IJJaMEHH MWOHaMU HaTpus, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y THJIPOKCHUJA IMHKA, PEUICHHE DKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe «BakHeunmue
METAJJIbl K UX COCTUHECHUS.

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM JKU3HM YelIOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XAMHUYECKUX 0KOraX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouen cpeipl (MpeaenabHasl I0IyCcTUMas
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3KoI0ruyecKux
npooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIIaBbI METAJIOB, MOJMMEPHbBIC
MaTepualbl).

Meoswcnpeomemmnuie céasu



Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XMMHU B 9 Kitacce
OCYIIECTBIISICTCSl 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMU JUISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIA (PakT, TUIOTe3a, 3aKOH,
TEOpHsl, aHajdu3, CHUHTE3, KIACCU(PUKALMS, IEPUOAUYHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOJECIMPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MATEPUAJIBI.

du3nka: Marepus, aTroM, DdJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIa, DJJICKTPUYECKHU 3apsii, NPOBOJHHKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTORNEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIUINYECKAs
pem€Tka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, €AUHUIBI W3MEPEHHs, KOCMHUECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yA00peHusi, MUKPORJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATHBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHHUS MPOTPAMMBI  OCHOBHOTO OOIIETO
o0Opa30oBaHUs JOCTHUTAIOTCS B XOJI¢ OOYyYCHHS XUMHUU B CAWHCTBE Y4YEOHOU U
BOCTIMTATEIIHLHON JIEATEIHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPHHITHIMH B
o0IIecTBe MpaBWJIaMH M HOPMAaMH TOBEIEHHS M CHOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIA3AINN 00yUaIOIINXCSl.

JIMYHOCTHBIE  pEe3yJibTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS ~ CHCTEMOH ITO3WTHUBHBIX IICHHOCTHBIX OpHCHTAIMi U
paciIMpeHue onbITa AeITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUECKOMY
U HAyYHOMY HACIICJMI0, TOHUMAHUS 3HAYCHHS XUMUYCCKOW HAyKd B KHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTU BIAAETh JAOCTOBEpHOU WH(MOpMAaIUen o
NEPEIOBBIX JTOCTKEHUSX W OTKPBITUSAX MHPOBOH M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

NPEJCTAaBICHUS O COIHMAIBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-HMCCIEAOBATEIbCKOW, TBOPYECKOW ®W  JAPYIHMX  BHAAX
JEATETHPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIBLHOCTH TIPH
BBIMIOJTHCHHHM YYEeOHBIX, IT03HABATEIBHBIX 3a7ad, BBIMOJHCHHH XUMHYCCKHX
OKCIIEPUMEHTOB, CO3/IaHUN YICOHBIX MTPOSKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
W B3aUMOIIOMOINM B TIpollecce JTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJECHHUE W TOCTYNKH CBOMUX TOBapHUINEH C TMO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIICACTBHUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYECKHE TIPEJICTABIICHUS O BEIIECTBE M XUMHUYECKOW DPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINE
OCHOBY I TTIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHUTHs TMPUPOJBI, B3aWMMOCBSI3SX YEJIIOBEKa C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO03HABaTEIIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IMOJIy9eHHUE HOBBIX 3HAHHUH IO
XMMHH, HEOOXOIUMBIC I OOBSCHEHUS HAOIIOJACMBIX IPOIECCOB M SIBJICHUH,
MO03HABATEIILHON, WH()OPMAITMOHHOW W YHUTATCIBCKOW KYJIbTYpPHI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C Y4YeOHBIMH TEKCTaMH, CIPaBOYHON



JUTEpPaTypou, JOCTYNMHBIMH TEXHUYECKUMHU CpPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYyYEHHIO W TIO3HAHUWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM UM  HCCIIEIOBATEIbCKON
JIeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEIACTBUU U
HETIPUATHE BPEIHBIX MPUBBIUEK (YHOTPeOIEHUS aIKOIoJisd, HAPKOTUKOB, KYpEHHS),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBOKECHUE K TPYJAy U pe3yjbTaraM TPYJOBOM JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIA BBHIOOD
WHUBUYyJIbHOW TPAGKTOPUU MPOAOHKEHHUS 00pa3oBaHus C YYETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON Mpo(ecCHoHaIBHON eITSIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(EeCcCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKH 1I€JIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOI0O U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuil 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOXKAIOIMINX 3A0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pELIEHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOWIEH IPUPOJAHON CPEIOU, JJI MOBBIICHUS
YPOBHSI  SKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TJIOOATBHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTeH UX PEIICHUs] MOCPEJCTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMuUpOBaHUSI MHUPOBO33PEHUST OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMETax W IO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 ITUX NMPeIMETOB (GOPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAay4YHOU KapTUHE MHUpA, U YHUBEpCaAJIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE 00ECTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY ITUTAHUPOBAHUIO W OCYIICCTBICHUIO y4YCOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XWMHYECKUX TMOHATHUU (BBIACIATh UX XapaKTEPHBIC
MpU3HAKW, YCTAHABIMBATh B3aUMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3U MEXIY OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUYECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TPUMEHSITH B TIpPOIECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MMHUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE MCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MIO3HAHUSA, a TaKXKe B KAdeCTBE OCHOBBI i1 (POPMHPOBAHUS THUIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoIaTh 3a XOJOM Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3YJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHNUS, COCTABIATh OTUET
O MPOJICTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMALIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyUYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOIO COJEpKaHUs, CIPaBOYHbIC
nmocobus, pecypchl MHTepHeTa), KPUTHUUECKH OIICHHWBATh IPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPHU MOUCKE U O0TOOpE
uHGOpMAllMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX i BBIOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPeeIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
00JaCTM  MCMOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYypOi aKTUBHOT'O UCIIOJb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMy mpeacTaBieHus nHGOpMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJa4d  HECIOXXHBIMU CXEMaMH, JHarpamMmaMu,
apyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY;

yMEHHE HCIIOJIb30BaTh M AaHAIM3UpOBaThb B Ipolecce Y4YeOHOH W
UCCJIeI0BATENBCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY>KAIOLIEH MNpUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Jauaiora W (WIM) IUCKYCCHUHU) IO
cyliectBsy  oOcyxaaemMoil  TeMbl, (OPMYJIMpPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHUSI IPEIIOKEHHOH 3a1a4H;

YMEHUs  NPEJICTaBIATh  MOJYyYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
NEATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JieJaTh MPe3eHTAIUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEepHMEHTa (J1abopaTOPHOrO OIbITA,
71a060paTOpHOI pabOTHI MO HCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
MO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  NpPU  PELICHUU
BO3HUKAIOIIKMX TPoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIUS
COBMECTHBIX JECHCTBUM, OIPEICICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eCTBUA:

YMEHUE CaMOCTOSATENbHO ONPENeNsITh WENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATENbHOCTh, BBIOUPAaTh Hanbosee 3PpPeKTUBHBIE CITOCOOBI pelIeHUsl yYeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSTEIIbHO COCTaBJISTh WIM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  aITOPUTM  JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
NOJTyY€HHUs] HOBBIX 3HAHHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBIICHHOW LIE€NH, YMEHUE
MCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOM pabodeil mporpaMMoH,
BBIICNIAIOT: OCBOCHHbIE OOYYaIOIIMMUCS Hay4yHblE€ 3HAHUSA, YMEHHS M CHOCOOBI



JneucTBul, crnenuduueckue g OpeAMETHOM obnactu  «XUMUS», BUJBI
JEATENBHOCTH 10  MOJYYEHHWIO HOBOTO  3HAaHWS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHCHHIO B PA3JIMUYHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy oOydenus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOJIHAST ¥ HEOJIHOPOJHAsI), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsS U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCJICHHS, XHUMHYECKasl pPEaKnus, KiaacCHu(PuKamus peakiui: peakiuu
COCIIMHEHMS, PEAKUHUU PA3J0KECHUA, PEAKUHU 3aMEUICHUSA, PEaKIHu
oOMeHa, 2K30- U HAOTEPMHUUECKHE PEaKIMH, TeIUIOBOM d(PpdeKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aTroMa, aToOMHas OpOUTallb, PaJAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KaTMOH, aHWOH, PacTBOP, MaccoBas JOJISl BEIIECTBA
(IpolieHTHAsI KOHIICHTpAIUsI) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS (POpMyJ
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e OIpEIESATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynaM, BHUJ XUMHUYECKOW CBs3M (KOBAJICGHTHAass W WOHHAS) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e OIKCBHIBATL W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sjipa, o0llee YUCIO0 FIEKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIMX XUMHUECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 (opmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSTH OCHOBHBIE OIEpalMi MBICIUTEIBHON NEATEbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIllIo, KJIacCH(PHUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUISI M3YUYEHUS! CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAaHUs — HaOIIOJeHHe, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieloBaTh ~ IpaBWaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaTOpHbIM 000pY/JOBaHMEM, a TakXKe TMpaBUiIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
PacCTBOPOB C OMNPEACIEHHON MAacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(nmakmyc, heHondranent, METUIOPAHK U JPYTHUE).

K xoH1y 00yuenus B 9 kiacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITIXCS YMEHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
aloTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METa/NIMYecKasi), KpUCTauIMuecKkass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS (HOPMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OnpenenéHHOMY KJacCy COEIWHEHMH 1o (opmysiaM, BUA XUMHUYECKON
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici [lepuonnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCUTH
0003HaYeHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaenax MaJibIX MNEPUOJIOB U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIIECTB, TIO0 TEIIOBOMY 3P (DEKTy, 0 M3MEHEHUIO CTEMEHeW OKWCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W creuupuueckrue XUMHUYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIU;

COCTaBJSATh YPABHEHUS JJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUs PEAKLIU NOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYISPHYI0 H MOJBSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (Gopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TOJNB30BAHUS  XUMHYECKOW  TOCYJOM W
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXKe IMpaBWia oOOpameHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKAAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noau-, kapoOonart-, ¢docdar-, cuiHMkar-, cyibdar-, THAPOKCHUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMU MBICTUTEIHHOU NEITEIHHOCTH — aHAIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — Il M3y4YeHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, M3MEpPEHHEe, MOJCIUPOBAHUE, JKCIEPUMEHT (peaabHbIM U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosanuyectBo yacos
Ne HaunmenoBanue pa3iesoB u DJIeKTPOHHBIE (HH(POBHIE)
KonTtpoibHble IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypChl
padoThbI padoThbI
Paspnea 1. IlepBoHayanbHble XUMUYECKHE TIOHATHS
XuMus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUS U 5 1 5 bubnuorexa [JOK

' IIPAKTUYECKOMN JEATEIbHOCTU https://m.edso0.ru/7f41837c

4eJioBeKa

12 BemecTBa u xuMu4ueckue 15 1 but6mmoreka [{OK

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

Hroro no paszneny 20

Pasnea 2. BakHeiimne npeAcTaBUTeId HEOPraHUYECKHUX BelleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bu6muoreka [IOK

' 00 OKcHIax https://m.edso0.ru/7f41837c
99 Bognopoa.llonsarue o kucnorax 8 1 bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexa [JOK

' OCHOBaHHUSAX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 1 1 1 bubnuoreka [JOK

' HEOPraHMYECKUX COEAMHEHHIM https://m.edsoo.ru/7f41837c

Hroro no paszuneny 30

Paznen 3. llepuoagnuecknii 3axon u [lepuoguyeckasi cucrema xumnuecknx 3jemeHToB /I. U. MenaeneeBa. CTpoenne aToMOB.
Xumuyeckas cBsizb. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIUN


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

[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmuoreka [JOK
XUMHUYECKHX 3aeMeHToB /1. U. https://m.edsoo0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
Xumudeckas CBSI3b.

3.2 OKHUCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTCIIBHBIC PCAKIINHN
bubnuoreka [JOK
Hroro mo pasery 15 https://m.edsocL).I ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME


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

9 KUIIACC

Kouan4yecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbIe
Ne i/m P Kourpoabnbie IIpakTHyeckue (uubp )
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. BeniecTBO U XUMHYeCKHUE PeaKIIUU
11 [ToBTOpeHnue u yriybjaeHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JelioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [IOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DNEeKTPOIIUTUYECKAS] TUCCOLUALINS. 8 1 1 bubnmoreka [JOK
' XUMHYECKUE PEAKIIMU B pacTBOpPaxX https://m.edsoo.ru/7f41a636
Hroro no pazpeny 17
Pasjen 2. HemeTa/iibl M HX COeIMHEHUS
91 OO01mas XxapakTepuUCTHKa XUMUYIECKUX 4 1 bubmmnorexa [JOK
' anemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas xapakTepuUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' Pyt £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 1 bubmorexa [TOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 snemenToB |VA-rpynnel. Yriepon u 8 1 2 bubmorexa TTOK
' ) PYIHEL STTIEP https://m.eds00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro mo pasneny 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

Paznen 3. MeraJiibl 1 X cOeIMHEHU S

N bubmuoreka [IOK
31 Obmpte CBORCTBa METaILIoR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Bakueiine MeTaIbl M UX COEUHEHUS 16 https://m.edsoo.ru/7f412636
Htoro no pazaeny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
41 B 3 bubmuorexa [{OK
: eIIeCcTBa U MaTepHATBl B )KH3HH YeIOBEKa https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
p 3 bubmuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KoanuyecTBO 4acoB JlesiTeJIbHOCTD
Ne Ipakr Nara DJIEKTPOHHBIE YUYHTEJIS C YYETOM
Kontpo HYECKH uugposbie pabouei
Tema ypoka H3Y4YeH
n/ Bcero  abHbIE e st o0pa3oBaTe/ibHbIE MPOrpamMmbl
n padoThI pa6or pecypchbl BOCIIUTAHUS
bl
[Ipenmet xumuu. Poab XuMUM B )KU3HU 1 bu6mmoreka [JOK e  YCTaHaBIMBAaTh
yelloBeKka. Teja u BelecTBa https://m.edsoo.ru/ff0d210c | JOBEPUTCIBLHEIC
ITonsTHE 0 METOMAX MO3HAHMS B XUMUH bubmunorexa LIOK OTHOICHHA MexIy
1 1 YUHUTEIEM "
CrapToBasi JUarHOCTU https://m.edsoo.ru/ff0d227e
oOyJaronumucs,
[Tpaktuueckas padora Ne 1 «IIpaBuna CII0COOCTBYIOIIMX
paboThI B 1a00paTOPUU U PUEMBI 1 1 bubnuorexa LIOK MO3UTUBHOMY
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc = BOCHPHATHIO
000pyI0BAHUEMY yHalnMues
TpeOoBaHUIl U TPOCKHO
Yuctele BemecTBa U cMecH. Crioco6sl L bubmorexa LOK VUHTEIS,
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca e TO0YXKIaTh
[TpakTrueckas padota Ne 2 «PazneneHue o0ydJaronuxcs
i bubmmoreka LIOK coOmI0aTh Ha YpOKE
cMmecel (Ha mpuMepe OYMCTKU 1 1 httos://m.edsoo.ru/ff0d28¢8 A Ypoxe
TIOBAPEHHOMN COMH)» — ) MPUHIMIBL  y1eOHOH
- oK JUCTTUTUTAHBI u
nOIMOTEeKA .
ATOMBI 1 MOJIEKYJIBI 1 1 CaMOOpraHu3alni,
https://m.edsoo.ru/ff0d2a6¢ e  IIpHBIEKATH
XUMHUYecKre 2JIEMEHTRI. 3HAKH 1 bu6mmoreka [IOK BHUMaHHE
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2beg = OOydarommxcst K
Bubmorexa LIOK LEHHOCTHOMY aCIEKTy
[IpocTeie u cn0KHBIE BENIECTBA 1 MU3y4yaeMbIX Ha YpOKE

https://m.edsoo.ru/ff0d2a6¢



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

bu6mmorexa [JOK

9 A -
TOMHOMOJICKYIAPHOE YHCHIE https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumudeckas hopmysa. BameHTHOCT bubmorexa LIOK
pMY 8. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10151 XUMHAYECKOT0 3JIEMEHTA bubnuorexa [JOK
B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Mosb. MossipHas bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 Du3NYECKHE U XUMUYECKHUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus NPOTEKAHUS bu6mumoreka LIOK
XUMHUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuorexa [JOK
XUMHUUECKUE YPAaBHEHUS https://m.edsoo0.ru/ff0d3b88
BrrurcneHus Konm4ecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUAM XUMHYECKUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peaKkIuii
Knaccudukanus XuMuueckux peakiui
18 (coe I/IHq;HI/I}IH A3JI0KEHUS 3a1\F/1)e eL:m;I Bubnmorexa LIOK
A s ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0eHne u buommorexa LIOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alMs 3HAHUN
20 KonTponbnas pabora Nel mo teme bubmmoreka [JOK

«BCH_ICCTBa U XUMHUYCCKUEC pEAKLIU)

https://m.edsoo.ru/ff0d4290

SIBIICHHI, MMOHSATHUH,
NIPUEMOB;

®  WCHOJb30BaTh
BOCTIMTATEIHHBIC
BO3MOXKHOCTH
COJIepXKaHusl Y4eOHOTO
npeaMeTa qyepes
noabop
COOTBETCTBYIOIIUX
TEKCTOB ISl YTEHUS,
3ajad JUId  pelIeHus,
MPOOJIEMHBIX CUTYAIIHA
I OOCYXICHUS B
KJacce;

® TpPHUMCHATH Ha
YpOKE HHTEpPaKTUBHBIC
dbopmbl  paboOTHI ¢
00y4JarnuMucs:
rpynmnosasi paboTa UiIu
pabora B napax,
KOTOpBIC ydar
o0yJaromuxcst
KOMaHJIHON paboTe u
B3aUMOJICHCTBUIO c
JIPYTUMH
00y4JarIUMUCH;

®  WCIOJBh30BaTh
BOCIIUTATEIIbHbBIC
BO3MOXKHOCTH
coJlep>kaHusl y4eOHOro
npeaMeTa qyepes
noadop
COOTBETCTBYIOIIUX


https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech razos. CocTaB Bo3myxa.

21 Kucnopon — snemeHT u mpoctoe bubmmorexa [JOK
poZL p https://m.edsoo.ru/ff0d448e
BemecTBO. O30H
DU3NYECKUE U XUMUUYECKHUE CBOMCTBA
22 KHCIIopo/ia (peaKIuu OKUCIICHUS bubmmorexa [JOK
poAta (peartt ’ https://m.edsoo.ru/ff0d4614
ropenune). [lonarue o0 okcumax
CriocoObl OTyYeHUST KHUCIIOpoia B
23 J1abopaTopun Z{H OMLIH_IHGHI;IOILTI/I bubmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucaopoa
TemnnoBoii 3ppekT XUMUIECKON peaKInu,

24 MIOHATUE O TEPMOXHUMHUYECKOM bubmmoreka [JOK
YPAaBHEHUH, DK30- U SHAOTEPMUYECKUX https://m.edso0.ru/ff0d4790
peaxusax
TormmuBo (He(Th, yrojb U METaH).

25 3ar ;13He1£1/1e(11;03 . a, CIIOCOOBI zro bubmorexa [TOK

P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHUS
[IpakTnueckas pabora Ne 3 o Teme
26 «ITonmydenue u cobrpanne KUCIOpoia bubmmorexa [JOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY

97 Bonopon — anemeHT u npoctoe bubmunorexa LIOK
BemecTso. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4ddo

)8 DOU3NYEeCKUE 1 XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KUCITOTAX U COJISIX bubmorexa [JOK

https://m.edsoo.ru/ff0d50d2

30 CriocoObl TTOJTy4eHHS BOJAOPO/Ia B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0

31 KonTponbaas pabota 3a mepBoe

TEKCTOB JJIsl YTEHUS,
3aja4 JUId  pelIeHUs,
IpOOJIEMHBIX CUTYyalUi
Uis  OOCYXIEHUS B
KJacce;

®  HWHUIUHPOBATH
u MOJIZICPKUBATH
UCCIIEIOBATEIIBCKYIO
JeSITebHOCTD
oOyyJaroumxcst B
paMKax  peaiu3anuu
UMH  MHIUBHIYaTIbHBIX
" TPYIIITOBBIX
UCCIIEIOBATEIBCKIX
MPOCKTOB;

®  pealu30BBIBAThH
BOCTIUTATEIILHBIE
BO3MOXHOCTH B
pa3IMIHBIX BUAX
JeSITeIbHOCTH
00ydJaronmxcst co
CJIOBECHOM (3HAKOBOM)
OCHOBOM:
CUCTeMAaTU3aIIHS
yueOHOro MaTepuarna;

® MPOCKTUPOBAThH
CUTyallMd U COOBITHS,
pa3BUBAOIINE
IMOIMOHAIEHO-
LEHHOCTHYIO chepy
o0y4aromierocs;
OpraHU30BBIBATH B

pamKax ypoka



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

HOJIyrOJue

[TpakTuyeckas padora Ne 4 o Teme

bubmuoreka [IOK

32 I1 0
(LIOTyReHHe o COVI/IpaHI/Ie BOROPOZE, https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €ro CBOMCTB»

33 MonsipHbiii 00BEM ra3oB. 3aKOH bubnmoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienuns o0néMa, KOJIMYECTBA

34 BEIIIECTBA r'a3a MO €ro U3BECTHOM bubmmorexa [JOK

B MY https://m.edso0.ru/ff0d55a0
KOJIMUYECTBY BEILIECTBA WIH 00BEMY
Brruucnenus 00EMOB ra3oB 1o

35 ABHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [JOK
yp . peak N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILLEHUH ra30B

36 DOuU3NYeCKUEe U XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

37 CoctaB ocHoBanuii. [Tonstue 06 bubnmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U

38 Hefacm epHHr,Ie paCTBO BI Ma](-:JOBaSI bubmmorexa [JOK

m PaCTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
«ITpuroroBiieHHE paCTBOPOB C bu6muoreka [JOK

39 . . .

ONpPENCIIEHHON MaCCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY

40 Konrtponsnas padora Ne2 o reme bu6nuoreka IIOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcunpl: cocTaB, KiaccupuKaIus, bu6mmoreka [IOK

41
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e

42 [TonydyeHnne u XuMHU4YecKue CBOWCTBA bubnuoreka [IOK

MOOIIPEHNE
y4eOHOM/coruanbHOM
YCTICIITHOCTH;


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

KHCJIOTHBIX, OCHOBHBIX MU aM(i)OTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHJIOB
OcHoBaHus: cocTaB, KilaccupuKanms, bubnuotexa [JOK
43
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [TonyuyeHnue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBAHHI1 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxars, bubmunorexa LIOK
45
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 ITonyyeHnue U XMUMUYECKUE CBOMCTBA bu6nuoreka IIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa, bubmmnorexa [JOK
47 CIOCOOBI MOTYYEHUS, XUMHUECKUE https://m.edsoo.ru/00ad947
CBOIiCTBA 4
[IpakTuueckas padorta Ne 6. Pemenue
AKCIIEPUMEHTAJILHBIX 3324 110 TeMe bubmorera [JOK
48 P https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX c
COCTUHEHUI» B
I'eneTnyeckas CBSI3b MEXKAY KJIaccaMu bubmorexa TIOK
49 - https://m.edso00.ru/00ad9a5
HEOPraHUYECKUX COCAMHCHUI 0
bubmunoreka LIOK
50 O06001IeHre U cucTeMaTU3aIysa 3HaHUHA https://m.edso0.ru/00ad9ch
2
Konrponsnas padora Ne3 o treme bubnuoreka [JOK
51 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9el
coequHeHun" a
52 [TepBbie TOMBITKH KTacCUPUKAIIII bubnuorexa [JOK

XUMHUYECKHUX 3IeMEHTOB. [loHaTHE O

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

®  peanu30BBIBATh
BOCIIUTATEIbHBIE


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
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

rpymmax CXoAHbIX 3JICMCHTOB

[Tepuonnueckuii 3akoH u [lepuonnueckas

bu6mmoreka [{OK

53 CHCTEMa XUMHUYeCKuX 3neMeHToB Jl. H. https://m.edsoo.ru/00ada52
MenneneeBa c
bu6mmoreka [JOK
o4 IIepuonsl, rpymnisl, MOATPYIIIILL https://m.edsoo.ru/00ada52
c
bu6mmoreka [JOK
Crtpoenue atomoB. CocTaB aTOMHBIX
55 https://m.edsoo.ru/00ada34
anep. M3oromnsl 5
CtpoeHue 31eKTPOHHBIX 000JI0YEK bu6mumoreka IIOK
56 aTOMOB 3J1eMeHTOB llepuoanueckoii https://m.edsoo.ru/00ada6b
cucremsl /. 1. Menneneena c
XapakTepuCTUKa XMMUYECKOIO DJIEMEHTA bu6mmoreka IIOK
S7 1o ero noJyioxkeHuto B [lepuoanaeckoit https://m.edsoo.ru/00ada82
cucreme J[. . Menzeneesa 4
3nauenue [lepuoguyeckoro 3akoHa ajs
bubmuoreka [IOK
pa3BuTHA HayKu U npaktuku. /1. 1.
58 . https://m.edsoo.ru/00ada96
MenneneeB — y4y€Hblid, e1aror u o
IrpakIaHUH B
DNEeKTPOOTPULIATEIHLHOCTh ATOMOB bubsmorexa TIOK
59 https://m.edsoo.ru/00adaab
XUMUYECKUX IJIEMEHTOB 8
60 Nonnas xumudeckas CBs3b bubnuorexa [JOK

BO3MOKHOCTH B
Pa3ITUYHBIX BHIAX
IEeSITEILHOCTH
oOyJaromuxcs Ha
OCHOBE BOCTIPUSATHUS
3JIEMEHTOB
JEUCTBUTEIILHOCTH
HaOJIFO[[eH1E 3a
JEMOHCTPAIHSIMH
YUUTENS, MIPOCMOTP

y4eOHBIX (PUIBMOB;

® TIPOEKTUPOBATH
CUTyallid W COOBITHSI,
pa3BUBAOIINE

KYJIBTYpPY
HepeKUBaHUN u

IICHHOCTHBIC
OpHEHTAINK PEOCHKA,;
aKIIEHTHPOBATh

BHUMAaHHE
00yJarmuxcs Ha
HPAaBCTBCHHBIX
npoOsemax,
CBSI3aHHBIX C
HAYYHBIMH
OTKPBITUSIMH,
U3YyUCHHBIMH Ha
ypoKe

o OpPraHu30BLIBATH

WHIMBUIYAIbHYIO

y4eOHYI0

NeSITeTIbHOCTb;


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

https://m.edsoo.ru/00adac3
4

KoBanenTHas IMOoJIApHasA XUMHUYICCKad

bu6mmoreka [JOK

61 1 https://m.edsoo.ru/00adaab
CBS3b
8
KoBanentHas HenosipHas XUMUYECKast Bubmuorexa HOK
62 p 1 https://m.edsoo.ru/00adaab
CBA3b
9
Konrtponsnas pabora Ne4 o reme bubmorexa TIOK
63 1 https://m.edsoo.ru/00adb48
«CtpoeHne aroma. XUMHUYECKas CBS3b) 6
bubmuoreka [IOK
64 CreneHb OKUCIIEHUS 1 https://m.edsoo.ru/00adae?2
8
bu6mmoreka [JOK
OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
65 1 https://m.edsoo.ru/00adb07
peaKIuu 6
bubmuoreka [IOK
66 OKUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb07
6
bu6mmoreka [JOK
67 O000111eHIE U CUCTEMATH3ALUS 3HAHUI 1 https://m.edsoo.ru/00adb33
C
[TpomexyTouHas aTTectanus B hopme Bubmiorexa LOK
68 . 1 https://m.edsoo.ru/00ad9ch
KOHTPOJILHOM paboTHI "
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME

®  yCTaHaBJIMBATh
JIOBEPHUTEIbHBIC
OTHOIICHUS MEXTY
yIUTEIEM "
oOyJarmumucs,
CITOCOOCTBYIOIIHX
MO3UTHBHOMY
BOCTIPHSITHIO
YUAIIUMHUCS
TpeGoBaHUIl U TPOCHO
YUUTEIIS,
pearn30BHIBAThH
BOCTIUTATEILHBIE
BO3MOXXHOCTH B
pa3InYHbIX BUAAX
JeSITeIIbHOCTH
oOyJaromuxcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOW:
CUCTEMaTH3aIHs
y4eOHOTO MaTepuaia


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/00adb486
https://m.edsoo.ru/00adb486
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/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

9 KUIIACC

KoanyecTBo 4acoB

I[eﬂTeJIBHOCTb yauTejs

IIpakr iy DJIEKTPOHHBIE ¢ yueTrom padoueit
ara
Ne KouTpo HYECKH uudpoBbIe nporpamMmbI
Tema ypoka H3Y4YeH
n/n Bcero  JabHBIE e o0pa3oBaTe/bHbIE BOCIIUTAHHS
usi
padoThbI padort pecypcbl
bl
[Tepuonnueckuii 3akoH. [lepronnueckas bubmnoreka ITOK e  T00YXIaTh
cucTeEMa XMMHYECKHX 31eMeHToB J]. 1. 1 https://m.edsoo.ru/00adb59 ~ 0Oy4aromuxcs CoOM0AaTh
MeHzeneesa e HA  YpPOKE€  IPUHIHUIIBI
3 . y4eOHOM AUCIHUIUIMHBL U
KOHOMEPHOCTH B U3MCHCHUU CBOWCTB
AKOHOMEpHOC SMEHe 8o "C bubmuorexa LIOK CaMOOpraHu3allNy;
XUMHYECKHX JICMEHTOB IIEPBBIX TPEX 1 https://m.edsoo.ru/00adb6b e  IpUBIEKAaTH
1IEpHOJI0B 6 BHMMAaHUE OO0YYarOIUXCS
K i) bubmmorexa [JOK K LEHHOCTHOMY AacIeKTy
naccuukanus 1 HOMEHKJIaTypa
P 1 https://m.edsoo.ru/00adb7e ~ HM3YYa€MBIX  Ha  YpOKE
HEOPraHMYECKUX BEIIECTB » SABJICHMIA, TIOHSITHIA,
- [PHEMOB;
. bu6muorexa IIOK p ’
Buapl XuMU4eCcKoil CBS3M M TUITHI 1 httos://m.ed 100adb ®  JCHOJb30BaTh
N ps://m.edsoo.ru/00adbac
KPUCTAJUTMYECKUX PEHIETOK 6 BOCIIUTATEIbHBIE
= BO3MOKHOCTH
KonTponbnas pabota Nel no teme coepkKaHus y4eOHOTro
«IToBTOpenue u yriayOaeHue 3HAaHUH 1 1 IpeaMeTa 4epe3 noadop
OCHOBHBIX Pa3/esIoB Kypca 8 Kiaccay COOTBETCTBYIOIINX
TEKCTOB  JUIsl  YTEHUs
. bubnuoreka [IOK ’
Knaccudukanus XuMUYeCKUX peakiui 1 httos://m.ed /00adbch 3agaqy UiA pCIICHUA,
ps://m.edsoo.ru/00adbc o
I10 Pa3JINYHBIM IIPU3HAKAM 0 MPOOJIEMHBIX  CHTYalHi
= JUIS 00CyX1eHUs B
[ToHsiTHE O CKOPOCTH XUMUYECKOMN bubmmoreka IJOK KJacce;
peakuuu. [ToHATHE O TOMOT€HHBIX U 1 https://m.edsoo.ru/00adbe9 pCaln30BbIBATD
a BOCITUTATEIbHBIC

reTCPOrcHHbLIX PCAKIUAX


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

[TonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.
@DaxTophl, BAUSIOUINE Ha CKOPOCTh

bu6mmoreka [JOK

8 . https://m.edsoo.ru/00adc28
XUMHYECKON pPEeaKIMH U TIOJIOKESHUE c
XUMHYECKOTO PABHOBECHSI B
OKHUCIUTETLHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [IOK
9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHUCCKOM bubnmoreka [JOK
10 nuccormaiui. CHIIbHBIE U Cl1a0ble https://m.edsoo.ru/00adcd6
SIIEKTPOJIUTHI 8
bu6mmoreka [{JOK
11 HonHbIe ypaBHEHHS peaKIUil https://m.edsoo.ru/00add44
8
XHWMUYECKUE CBOMCTBA KUCIIOT U bubmuoreka [IOK
12 OCHOBaHHI B CBETE MPEICTABICHHI 00 https://m.edso00.ru/00add5d
AIEKTPOIUTHUECKON JUCCOIHAITIT 8
XuUMHUUYECKHEe CBOMCTBA COJIEH B CBETE bubmuorexa [JOK
13 MIpeJICTaBICHUIM 00 IEKTPOIUTUYECKOM https://m.edso00.ru/00add8b
JMCCOIUALIUH 2
bubnunorexa LIOK
14 [TonsiTHEe 0 rmaponu3e conei https://m.edso0o.ru/00add9d
4
bu6mmoreka [JOK
15 O06001IeHre 1 cucTeMaTh3alusa 3HaHUI https://m.edsoo.ru/00addd1
2
[TpakTueckas padora Ne 1. «Pemenue bubnuorexa [JOK
16
AKCIIEPUMEHTAIIbHBIX 3a7a9» https://m.edsoo.ru/00addbfa
Kontponbnas pabota No2 o teme bubmuorexa IIOK
17 «OIEKTPOIUTUYECKAS TUCCOLUALIUS. https://m.edsoo.ru/00addec

XUMUYecKHe peakliii B paCTBOPAX»

0

BO3MOXXHOCTH B
Pa3INYHBIX BUAAX
JIESITCIIbHOCTH
00ydJaromuxcs co
CJIOBECHOM (3HaKOBOM)
OCHOBOM:
CHUCTeMAaTH3aIIHs
yueOHOTo MaTepuana


https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO01mas xapaKTeprCcTHKA TAJIOTCHOB.

18 XHWMHUYECKHE CBOMCTBA HA IPUMEPE bubmmorexa LIOK
pHMEp https://m.edsoo.ru/00addfe2
XJiopa
XinopoBogopon. ColisiHast KHCHOTA, bu6mmoreka [JOK
19 XUMHUYECKHE CBOMCTBA, MOIYyUYCHHE, https://m.edsoo.ru/00ade10
[PUMCHCHUE 4
ITpakTnyeckas padora Ne 2 o Teme bubmuorexa [IOK
20 «Ilony4yeHue coysIHON KUCIIOTHI, https://m.edsoo.ru/00ade34
U3yucHHE e€ CBONCTB» 8
Brruucienus mo ypaBHEHUSIM bubnmoreka [JOK
21 XUMUYECKUX PEAKIUM, €CIIH OAUH U3 https://m.edsoo.ru/00ade48
pEeareHToB J1aH B U30BITKE 8
bu6mmoreka [{OK
OOm1ast XxapaKTEepUCTHKA 3JIEMEHTOB
22 https://m.edsoo.ru/00ade64
VIA-rpynist 3
AmoTpornHbie MOIU(DUKAIIMNA CEPHI. bubmuorexa [JOK
23 HaxosxieHne cepsl 1 €€ COeIMHEHMI B https://m.edsoo.ru/00ade64
npupoae. XMMHUYECKHE CBOWCTBA CEPhI a
CepoBojopo, ctpoenue, puznyeckue u bubmorexa LHOK
24 o ’ https://m.edso0.ru/00ade80
XHUMHUYECKHUE CBOICTBA 5
Oxkcunpl cepbl. CepHasi KHCIIOTA, bu6mmoreka [IOK
25 ¢bu3nyeckre 1 XMMUYECKHE CBOMCTRA, https://m.edsoo.ru/00adea2
[PUMECHCHUE 8
XUMHAYECKUE PeaKIIUH, JIeKAIIHIE B
OCHOBE MPOMBILIUIEHHOTO crioco0a
N bubnuorexa [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arps3HEHUE OKPY>KaOIIeH
Cpelibl COEIMHEHUSIMU CEePbI

https://m.edsoo.ru/00adec8a

®  yCTaHaBJIMBATh
JIOBEPHUTEIbHBIC
OTHOIICHUS MEXTY
YUUTEIeM "
oOyJarmumucs,
CITOCOOCTBYIOIIHX
MO3UTHBHOMY
BOCIIPHSITUIO  yYaITUMHCS
TpeOoBaHUl U  TPOCHO
YUUTEIIS,

e T00YyXIaTh
oOyuaromuxcsi co0I0aaTh
HA  yYpOKE€  TPHHIIHITBI
yueOHOW AMCUUIUIMHBI U
CaMOOpraHu3aInu;

® [pUBJICKATH
BHUMaHUE OOyYarOIIUXCs
K IICHHOCTHOMY acCIIeKTy
U3y4aeMbIX Ha  YpOKe
SIBIICHHH, TOHSITHH,
MIPUEMOB;

®  WCHOJb30BaTh
BOCIIUTATEIIbHBIE
BO3MOXKHOCTH
COJIepXKaHUs y4eOHOTO
npeaMeTa 4epes moaoop
COOTBETCTBYIOIIUX
TEKCTOB  JUIS  YTEHWUS,
3a1a4 NS pelIeHwus,
OpoOJeMHBIX  CUTYalHi
IUIA 00CyXaeHUS B
KJacce;

® MPUMEHATH Ha
ypoke MHTECPAKTUBHbBIC



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

Briuuciienre MaccoBOil JOJIU BBIXO/1a

bu6mmorexa [JOK

27
MPOJIYKTa PEAKIINT https://m.edsoo.ru/00adec8a

08 KonTponbhas paboTta 3a nepBoe
MOJTyTO/Iue
OO61as xapakTepucTrKa 31eMeHTOB VA-

29 rpynmnsl. A30T, pacipocTpaHeHHE B bubnuoreka [IOK
npupoe, Gu3nYecKrue 1 XUMUIECKHE https://m.edsoo.ru/00adeea6
CBOICTBA

30 AMMUak, ero Gpu3nYecKue 1 XuMHUIECKHe bubnmoreka [JOK
CBOICTBA, OJIYYEHHE U IPUMEHECHHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme

31 «IlonydyeHnne aMMuaka, U3y4eHue ero bubmmorexa LIOK

" ks https://m.eds00.ru/00adf180
CBOMCTBY»

32 A3oTHas Kuciora, e€ pusndeckue u bu6nmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnosb3oBanre HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

33 oOpeHwmii. XUMUYECKOe 3arpsi3HEHUE Bubmmorexa [IOK
yAobp o p https://m.edso00.ru/00adf518
OKpY>KaroIen cpeibl COeTMHEHUIMU
azora
dochop. Oxcug dhocdopa (V) u

34 (1)0(:((11))0 pHa;I Kncn(}))Ta q)(blfm(qe)cme " bubmorexa [TOK

P L https://m.eds00.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOIyUYCHHE
Hcnons3zoBanue pochaTtoB B kauecTBe
35 MHUHEPAJIbHBIX YI0OOpeHUH. 3arpsi3HeHune bubmorexa TIOK
PAJIBHBIX YHODPEHHH. Sarp https://m.eds00.ru/00adfc20
MIPUPOTHOM cpefbl pochaTamu
36 Yrnepoa, pacnpocTpaHeHue B IPUPOJIE, bubnmoreka [JOK

buznyeckue 1 XuMU4YeCcKre CBOMCTBA

https://m.edsoo.ru/00adfd9c

dopmbI padoTsI c
00yJaroNUMUCS:

rpynmnosas pabota WU
paboTa B mapax, KOTOpbIE

ydaT o0yJaromuxcs
KOMaHJIHOH  pabore Wu
B3aHUMOICHCTBHUIO c

JIPYTUMH 00YYatOIMHUCST;
®  HCIIOJIb30BATh
BOCITUTATEIIbHBIC
BO3MOXKHOCTH
colepkaHusi  y4eOHOro
npeaMeTa d4epe3 Mmoaoop
COOTBETCTBYIOIIHX
TEKCTOB  JUII  YTCHWUS,
3a1a4 Ui peIICHUS,
NpoOJEMHBIX  CUTYaIlHi
TUTST o0Cy)IeHUS B
KJacce;

® WHUIUHPOBATH W
TOJIJICPKUBATh
UCCIIEI0BATEIbCKYIO
JIeSTEIbHOCTh
oOydJaronmxcs B paMKax
peanm3aum UMHU
WHIMBUIYATbHBIX u
TPYIIIOBBIX
UCCIIEI0BATEIBCKIX
MPOCKTOB;

®  pearn30BBIBATH
BOCITUTATEIIbHBIC
BO3MOXKHOCTH B
Pa3IMYHbIX BUJIAX



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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
https://m.edsoo.ru/00adfd9c

37

38

39

40

41

42

43

44

Oxcuppl yriaepona, ux Gpu3ndeckue u

XUMHUYECKHUE CBOUCTBA. DKOJIOTHYECKHE

poOJIEMBI, CBSI3aHHBIE C OKCUIIOM
yraepona (1V)

VronsHas KHCI0Ta B €€ COIH

[TpakTuueckas padbora Ne 4 o Teme
"[losydyeHne yriekucioro rasa.
KauecTBeHHast peakiius Ha KapOoHaT-

n

HOH

HepBOHa‘{aﬂbHHe MOHATHS 00
OpPraHn4CCKUX BCHICCTBAX KAK O
COCAUHCHUAX yriIepoda

Kpemuuii u ero coeguHeHust

[TpakTuueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BaxxHenme HeMeTaIbl U UX
COCIMHCHHUS

Kontponbnas padora Ne3 no teme
«Baxneine HeMeTamIbl 1 HX
COCIUHEHHUS

OO6m1ast XxapakKTeprUCTUKA XUMHYECKUX
3JIEMEHTOB — METAJIJIOB.

Merannudueckas CBSI3b U METaIMUecKast
KpUCTAJUINYCCKaA peméTKa. dusnyeckue

CBOICTBa METAJJIOB

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

bubmuoreka [IOK
https://m.edso0.ru/00ae006
c

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027
e

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae054
e

bu6mmorekxa [JOK
https://m.edsoo0.ru/00ae080
a

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

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el
8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae103
e

JeSITeTbHOCTH
o0ydJaronuxcs co
CJIOBECHOM (3HAKOBOI)
OCHOBOM: CHCTEMaTH3aIIUs
yueOHOro MaTepuaa;

® MPOCKTUPOBATH
CUTyalldi ®  COOBITHS,
pa3BUBAIOIINE
HMOIMOHAIILHO-
[IEHHOCTHYO chepy
oOydarorierocs;
OpraHu30BBIBAThH B

paMKax ypoka
MOOIIPEHHE
y4eOHO/corranbHoi
YCIEITHOCTH;


https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

XUMHUYECKUE CBOUCTBA METAJJIOB.

but6mmoreka [JOK

45 DNEeKTPOXUMHUYECKUH PsIJi HAIIPSKEHUI https://m.eds00.ru/00ael115
METAJUIOB 6
OO6u1re ciocoObl MOTyYeHHUS METAILIOB.
CmutaBel. BeruuciaeHus 1o ypaBHEHUSIM Enbmiorexa OK
46 ’ . P https://m.edso00.ru/00ae115
XUMUYECKHUX PEaKIUii, €CIIU OJIMH U3 6
peareHToB COJNEPKUT IPUMECH h
bubmunorexa LIOK
47 [ToHsiTHE O KOPPO3UU METAIIIIOB https://m.edsoo.ru/00ae127
8
bu6mmoreka [IOK
48 IlemouyHBIC METAJLIBI https://m.edsoo.ru/00ael4b
2
bu6mmoreka [IOK
49 OKcuabl ¥ TUIPOKCUIBI HATPUS U KU https://m.edsoo.ru/00ae14b
2
IllenouHo3eMeIbHBIE METAILIBI — bubmmorexa LOK
50 . . https://m.edsoo.ru/00ael5e
KaJbIMi 1 MarHui 3
bubmunoreka LIOK
51 Baxkueinine coeTUHEHHS KaJIbIIHS https://m.edsoo.ru/00ael5e
8
52 O0001IeHEe U CUCTEMATH3aIis 3SHAHUH
JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubmmorexa TIOK
53 https://m.eds00.ru/00ae188
yCTpaHEHUs 6
[TpakTuueckas padora Ne 6 1o TeMe
" P B P , bubmuoreka [JOK
54 JKEcTKOoCTh BOABI 1 METOBI €€

ycTpaHeHus"

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

bu6mmorexa [JOK

55 ATOMUHUI https://m.edso0o.ru/00aelc6
4
AMdoTepHbIC CBOMCTBA OKCHIA U bubmorexa HOK
56 https://m.eds00.ru/00aelc6
THAPOKCH]IA 4
bu6mmoreka [JOK
57 Kenezo https://m.eds00.ru/00ae1d8
6
but6mmoreka [JOK
Oxcupl, THIPOKCHIIBI U COJTH JKeTe3a
58 https://m.edsoo.ru/00ae35e
(1) u xenesa (1) 6
59 O06001IeHNEe U CUCTEMATU3AIUS 3HAHUMA
ITpakTnyeckas padora Ne 7. Pemienue
bu6mmorekxa [JOK
AKCIIEPUMEHTATBHBIX 33724 M0 TEME
60 . https://m.edsoo.ru/00ae3de
«Baxueme MeTaibl 1 UX 3
COCTMHCHHUS =
Boruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIU OAUH U3 bu6nuoreka [IOK
61 peareHToB J1aH B U30bITKE WM COACPKHUT https://m.edsoo.ru/00ael75
npuMecH. BeraucneHus MaccoBoit 1o 0
BBIXO/Ia MPOTyKTa PEaKInu
62 O000111eHIE U CUCTEMATU3aUs 3HAHUI
KonTponbnas pabota Ne4 o teme
63 «BaxkHe#mme MeTaIbl U uX
COCTMHCHHUS
64 BemectBa u Mmarepuansi B bu6mmorexa [JOK
IIOBCEIHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
65 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH bubnuorexa [JOK

e  ¢opmupoBath Yy
o0yUaromxcsi KyJabTypy

3JI0POBOTO u
0e30macHOTO obpaza
KU3HU;

PCaIn30BbIBATL HA



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

cpenbl

https://m.edsoo.ru/00ae427
0

Poie xumuu B PEIICHNUH 3KOJOTHUICCKUX

66

npo0em
67 O06001IeHNE U CHCTeMAaTU3alus 3HAHUN
68 Htorosas KoHTpoJbHas paboTa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubmunoreka LIOK
https://m.edsoo.ru/00ae427
0

bubmuoreka [JOK
https://m.edsoo.ru/00ae0d0
a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33

c

YpOKax MOTUBHUPYIOLUN
IIOTEHLIAAJ FOMOpa,
paspsKaTh
HaIPsKEHHYIO
00CTaHOBKY B KJacce



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










