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ITPOI'PAMMA

MPEJMETHOM OBJIACTU «<ECTECTBEHHO-HAYYHBIE ITPEJIMETbI»

PaGouas nmporpamma 1no yueOGHOMY MpeAMETY «XHUMHs» COCTaBJI€HA Ha OCHOBE!

® OCHOBHOH 00pa3zoBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIero 0Opa3oBaHusl, MPEACTABICHHBIX B
@I'OC 00O, a takxe enepanbHO paboueil mporpaMMbl BOCIUTAHUS;

e nmpukaza MwuHucrepctBa mpocemenuss P® ot 24  wosOps  2022r.  Ne 1023
“O0 yrBepkaeHuu (emepaabHON aganTHPOBAHHONW OCHOBHOM 0Opa30BaTeIbHON IPOrpPaMMBI
OCHOBHOTO 00mIero o0pa3oBaHHs I OOYYAIOIIMXCS C OrPAaHHMYEHHBIMH BO3MOXXHOCTSIMH
310pOBbA";

® peecTpa MPUMEPHBIX 001E00pa30BaTEIBHBIX TPOTPAMM;

e yyebHoro wiana 'bOY mkonsl-untepuara Ne 5 r.o. TonpsaTTH.

INOACHUTEJIbBHASA 3AIINCKA

[Tporpamma 1mo XMMUHM Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMS COCTABIICHA Ha OCHOBE TPEOOBaHMIA
K pe3yJibTaTaM OCBOEHHS OCHOBHOI 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOI'O 001Iero o0pa3oBaHUs,
npencrasieHHbx B PI'OC 00O, a takxe Ha OCHOBE (enepaabHOi padodeil mporpaMMbl BOCIIUTAHUS U
¢ y4€TOM KOHLENIUH IpenoJaBaHus yueOHoro npeamera « XuMus» B 00pa30BaTeNIbHBIX OpraHU3aIMsIX
Poccuiickoit ®enepanuu.

IIporpamma 1o XuMum Aa€T NpeACTaBICHUE O LEsIX, o0lIel cTpaTeru 00y4eHus, BOCIIUTaHUS U
pa3BUTHA O0YYarOIIMUXCS CPEJICTBAMHU y4eOHOrO MPEIMETA, YCTAaHABIMBAET 00SI3aTEIIbHOE MPEIMETHOE
cojiepKaHue, MpelycMaTpUBaeT paclpeesieHUe ero mo KjiaccaM M CTpYKTypUpOBaHME IO paszeiaM U
TEMaM MpOrpaMMbl IO XUMHH, OIPENENIIeT KOJMYECTBCHHbIE W KAUYECTBEHHBIC XapaKTEPUCTHKH
COJIepKaHUs, PEKOMEHYEMYIO IOCIEe10BaTeIbHOCTh M3YYEHUS XMMUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOro mpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
oIpeJiesiieT BO3MOKHOCTH IpeMeTa Ul peain3aluu TpeOOBaHUl K pe3ysbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON MPOTrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsA, a Takke TpeOOBaHUU K
pesyabTataM OOyueHHMs] XMMHUHM Ha YpOBHE IeJiell HM3ydeHHsl NpeMeTa U OCHOBHBIX BUIOB YyueOHO-
MI03HABATEJIbHOM €ATEILHOCTH 00yYaIOUIErocs 10 OCBOEHUIO YUeOHOr0 COIEPKAHMUS.

3HaHUWE XHMMHUHU CIYXKUT OCHOBOH Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS OOy4arollerocsi, ero
NPEJCTaBICHUH O MaTepUAIbHOM EIWHCTBE MHpa, BAXKHYIO DPOJIb HTPAOT (OpMHpYEMBbIE XUMHEH
NPEJCTAaBICHUS O B3aWMOIIPEBPAIICHUSX SHEPTrUM M 00 3BOJIOIMU BEUIECTB B INPHUPOJAE, O MYyTIX
pereHust TI00abHBIX MPOOJIeM yCTOWYHBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTreTHYECKOH,
MUIIEBOM 1 KOJOrMYecKol 6€30MacHOCTH, MPOOJIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaau3alMd BO3MOXHOCTEH s caMoOpasBUTHS U (OPMUPOBAHHS KyJIbTYphI
JUYHOCTH, €€ o011ei u (yHKIIMOHATIbHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (pOpMHUpOBAaHME MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH OO0ydaroumxcs,
HaBBIKOB MX CaMOCTOSITEIbHOW Y4eOHON NesITeTbHOCTH, SKCIIEPHUMEHTATBHBIX M HCCIEI0BATEIHCKUX
yMEeHUH, HeOOXOAUMBIX KaK B MTOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON NeATETbHOCTH;

3HaKOMHT CO CTeNU(UKON HAYyIHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBHI IIEIOCTHOTO B3TJIs/Ia Ha
€IMHCTBO MIPUPOIBI u YeJI0BeKa, ABIISIETCS OTBETCTBEHHBIM 3TAINoOM
B (DOPMHUPOBAHNHN €CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YUYaIOIINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOUICHUS K €CTECTBEHHO-HAayYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa30oBaHHe 00y4arOIIHUXCS.

JlaHHbIEe HaINpaBlIeHHUs B 00Y4eHUU XMMUU 00€CIeUnBaIOTCs crenn(pukoit conepxanus yuyeOHOro
npeaMeTa, KOTOPBIN SBISETCS TIeNarornIeckKy aIanTHPOBAaHHBIM OTpakeHHeM 0a30BOW HAYKH XHMHUH Ha
OIIPENCIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OpPUEHTHPOBAH HA OCBOEHHE
O0y4aroIMMHUCS. CUCTEMbI IEPBOHAYAIBHBIX MOHATHM XMMHH, OCHOB HEOPraHMYECKOW XHMHUHM U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX OHATHI OPraHUYeCKON XUMHH.

CrpykTypa cozeprkaHusl IporpaMMbl 10 XUMUH c(hOPMUPOBaHA HA OCHOBE CUCTEMHOI0 II0JX0/1a K
e€¢ n3yuenuto. ConepkaHue CKJIAIbIBACTCA U3 CUCTEMbI OHATUH O XMMUYECKOM 3JIEMEHTE M BEIIECTBE
U CUCTEMbl NOHATHH O XuMMHYeckoil peakumu. OOe 3TH CHUCTEMBI CTPYKTYpPHO OPraHM30BaHBbI IO



MIPUHLUITY MTOCJIEIOBATEIBHOIO Pa3BUTUS 3HAHUW HAa OCHOBE TEOPETHUYECKUX IMPEACTABICHUI Pa3HOIO
YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpEeJCTaBICHUI 00 ANMEKTPOIUTUYECKON JUCCOLUAIMH BEILIECTB B PACTBOPAX.

Teopernueckue 3HAHMS PpPACCMAaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEILHO OT OJHOTO YPOBHSA K JIPYTOMY, BBITIOJIHSS
GyHKIUM OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPAKTUYECKOIO
MIPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl MO0 XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTaBJIAIOLIEH HAYYHOW KAPTHUHBI MUPA B JIOTHKE €€ CUCTEMHOW MPUPO/IbI, HEHHOCTHOTO OTHOLIEHHUS K
Hay4HOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. V3yueHue XMMHUM NPOUCXOIUT C MPUBIICYEHUEM
3HaHUH U3 paHee U3YyYCHHBIX YUeOHBIX MpeameToB: «Oxpyxaroumii Mupy», «bruomorus. 5—7 Kiacce»
«Duszuka. 7 Kiacey.

[Ipy wM3ydeHWHM XUMHH MPOUCXOIUT (POPMUPOBAHWE 3HAHUI OCHOB XMUMHYECKOH HAYKH Kak
00JacTi COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOW NEATEILHOCTH YEOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3ajaya y4yeOHOIro IpeaMeTa COCTOUT B (POPMHPOBAHUM CHCTEMBI
XUMHUYECKUX 3HAHUW — BaXKHEUIIMX (aKTOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX IMOJIOKEHUH,
JOCTYITHBIX O0O0OIIEHNN MHUPOBO33PEHUECKOT0 XapaKTepa, S3blKa HAYKH, B MPHOOIICHUH K HAyYHBIM
METOJIaM TIO3HAHMs MPU H3YUYEHUU BEIIECTB U XMUMHUYECKUX peakluil, B (OPMUPOBAHUU U PA3ZBUTHH
MO3HABATEBHBIX YMEHUN M UX NPUMEHEHHH B Y4€OHO-TIO3HABATENFHON M y4eOHO-HUCCIIE0BATELCKOM
JesITeIbHOCTH, OCBOCHUU TPaBUII 0€30M1acCHOr0 OOpaIeHHsI ¢ BEIIECTBAMH B IOBCEAHEBHOM KHU3HU.

[Tpu u3y4eHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsl BAKHOE 3HAUEHUE TIPUOOPEITH
TaKue 1eNH, Kak:

- (hopMHpOBaHWE WHTEIUICKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K C€aMOOOpPa30BaHMIO,
COTPYJHHYECTBY, CaMOCTOSITEJIbHOMY HPHUHSTHIO DPELIEHUH, CIOCOOHOM aJanTHpOBaThC K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKM3HU;

—HampaBJIECHHOCTh ~ OOy4YeHUs Ha  CHCTEMaTH4eckoe MpUoOlIeHHe  OOydaromuxcs K
CaMOCTOATENIbHON TMO3HABATEILHOM JACSITENBHOCTH, HAYYHBIM METOJaM TO3HaHUS, (POPMUPYIOITUM
MOTHBAIINIO M PAa3BUTHE CIIOCOOHOCTEN K XUMUHU;

—o0ecrieueHre  yCIOBUM,  CIIOCOOCTBYIOIIMX  NMPUOOPETEHHIO  OOYYArOIIUMHUCSA  OIbITa
pa3HOOOpa3HOW JIeATENbHOCTH, TO3HAHMSI M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIS PA3IMYHBIX BUIOB JESITENbHOCTH;

— opmupoBanue o6me QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM YHCIIE
yMEHUU OOBACHITH M OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MHpa, HCIOJIb3ysS 3HAHUS U  OIIBIT,
MOJIyYEHHBIE MPU U3YyYECHUH XUMUH, IPUMEHITh UX MPU PELICHUH MpoOJIeM B MOBCEAHEBHON KU3HU U
TPYZIOBOM AESTEIBHOCTH;

—dopmupoBaHre y O0OyYAIOIIUXCS TYMAHUCTUYECKUX OTHOIICHHWH, TOHHUMAaHUS I[EHHOCTH
XUMHYECKHUX 3HAHUH N7 BBIPAOOTKM IKOJIIOTUYECKH IIeIeCO00Pa3HOro MOBEIEHUSI B OBITY U TPYIOBOMH
NeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOIIO U CAMOBOCIIMTAHUIO HA
OCHOBE YCBOEHHS OOIIEUEeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduiis u
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUS.

COIEPKAHUE OBYYEHMUSA
8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATUSA

[Ipenmer xumuu. Ponb XUMUU B KU3HM 4YEJIOBEKAa. XHMMHSI B CUCTEME HayK. Tena M BEIIECTBA.
du3nueckre CBOICTBA BEIIECTB. ArperarHoe COCTosiHuE BeulecTB. [loHsTHE O MeTojax MO3HAHUS B
xuMun. Yucreie BemecTBa U cMecu. CriocoObl pa3esieHus] CMeCeid.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX 3JeMeHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.



Xumunyeckas (opmyna. BalleHTHOCTH aTOMOB XHMHUYECKHX 3JEMEHTOB. 3aKOH TMOCTOSIHCTBA
cocraBa BemecTB. OTHOcUTENbHAs aTOMHasg Macca. OTHocuTeNnbHAsE MOJIEKYJsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOTO AJIEMEHTA B COCIMHEHHH.

KommmuectBo BemectBa. Mosib. MoisipHas macca. B3anMoOCBSA3b KOJIMYECTBA, MAcChl M YHCIIA
CTPYKTYPHBIX €IUHHUII BeulecTBa. Pacy€Tel o hopMynaM XMMHUYECKUX COSTUHEHHI.

du3nyecKkue U XUMUYECKUE SBICHUS. XUMUUYECKash PEaKkus U €€ MPU3HAKU. 3aKOH COXpPaHEHUs
Macchl BeHIeCTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanuss XMMHUYECKUX peakiuil (coeauHeHus,
pazfioKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOH MOCynOi, mpaBwiaMu paboTel B J1abopatopud W HpuéMamu
oOpariieHust ¢ 1a0OpaTOPHBIM 00OPYJOBAaHUEM, U3YUEHHE U ONMHCaHHE (PU3MYECKHX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmroneHue (usnyeckux (IUIaBJICHHWE BOCKA, TasHHUE JbJA, PACTUPAaHUE
caxapa B CTYyNKe, KUIEHHE U KOHJICHCAllMs BOJABI) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJia C KUCJIIOTOW) SIBJICHUM, HA0II0/ICHUE U ONMCAHUE TIPU3HAKOB
MPOTEKAaHUA XHUMHUYECKUX peakuuii (pas3lioKeHHe caxapa, B3aUMOJEHCTBHUE CEPHOM KHUCIOTBHI C
xjiopuioM Oapusi, pasnoxenue ruapokcuaa menu (II) mpu HarpeBaHum, B3auMMOEMCTBHE Keje3a C
pactBopom conu wmenu (II), m3ydeHuwe cmocoOOB pa3ieneHusi cMmeceld: ¢ TMOMOIIBI0 MarHuTa,
¢buIbTpOBaHNE, BRITAPUBAHUE, TUCTUIUIAINS, XpoMaTorpadus, IpoBeIeHNe OYUCTKN TTOBAPEHHOM COIIH,
HaOII0/IeHWe W OMKCAHUE PE3YyIbTaTOB MPOBEACHHS OMbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHS
Macchl, CO3/IaHHE MOJIEIeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopo — aneMeHT u npoctoe BemectBo. Haxoxnenue
KHCIIOpoJla B Tpupone, (u3mueckne M XUMHYECKHE CBOMCTBA (peakuuu ropeHus). OKCHIABL
[Ipumenenue kuciopoaa. CrocoObl MOTyYEHUS] KUCIOpoAa B J1abOpaTOpUd U MPOMBIIIIICHHOCTH.
KpyroBoport kucnopoaa B mpupojae. O30H — alIoTpornHast MOAU(PHUKAIUS KACIOPOa.

TermnoBoit  3pdeKT XUMHUYECKOH peakluHd, TEePMOXHMHUYECKHE YypPaBHEHHS, 9SK30- W
OHAOTEPMHUUYECKUE PEAKIMH. TOINIMBO: Yroib U METaH. 3arpsA3HEHUE BO3/yXa, YCUICHHE NTapHUKOBOTO
s dexra, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxoxaeHue Bojopoaa B mpupoje, (puzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOObI nonydeHust. Kucnotsl u conu.

ModnsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacelnieHHble
HEHaCBILICHHBIE pacTBOpbl. PacTBOpuMOCTh BeliecTB B Boae. MaccoBasi 10yl BELIECTBA B pacTBOPE.
Xumuueckue cBoiicTBa Boabl. OcHoBaHusa. Poib pacTBOpoB B TpHUpOJE M B JKM3HU YeJIOBEKa.
Kpyrosopot Bozs!l B ipupoie. 3arps3sHEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanmss  Heopranmueckux  coeauHenuid.  Oxcunpl.  Knaccuduxamus — OKCHIOB:
cosieoOpasymome (OCHOBHBIE, KHUCIOTHBIE, aM(doTepHble) M HecojeoOpasyromue. HomeHnknarypa
okcu10B. OuU3nuecKkre U XMMUUYECKre cBocTBa okcroB. [loydyenne okcuaos.

OcnoBanus. Kiaccudukanus ocHOBaHMIL: EN0UYM U HepacTBOpUMBbIe OcHOBaHMs. HomeHkiaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUH.

Kucnorsl. Knaccudpukanus xucnor. Homenkmarypa kucinor. Dusnueckue M XUMHYECKHE
cBoricTBa KUCoT. Psag akruBHocT MetaiuioB H. H. bekerosa. [Tomydenue Kucior.

Comu. Homenknatypa cosneil. @u3znueckre 1 XuMU4yeckue cBoiicta coseil. [lomyuenue coneil.

I'enernueckas cBSA3b MEXKAY KJacCaMHM HEOPTraHMUECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eNieHue COJepKaHus KUCIOpoJa B BO3JAyXe, IMOJy4yeHHe, coOupaHue,
pacrio3HaBaHMe U U3yUE€HHE CBOMCTB KHCIOPO/a, HabI0AeHNEe B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM
U YCIIOBHUSI BOSHUKHOBEHHUS U MpEKpalleHus ropeHus (moxapa), 03HakoOMJIEHHE ¢ 00pa3liaMyu OKCUJIOB U
ONMCaHWE MX CBOMCTB, MOJy4YeHHE, COOMpaHUe, paclO3HABaHHME M HU3YyYCHHE CBOMCTB BOAOPOAA
(ropenue), B3aumojeicTBue Bomopoma ¢ okcumom Meau  (II)  (Bo3MOKHO — HCIONB30BaHUE
BUJICOMATEPHAJIOB), HAOMIOZACHHE O00pa3loB BEIIECTB KOJIWYECTBOM | MOJb, HCCIEIOBaHHE
O0COOCHHOCTEM pacTBOPEHHUsI BEIECTBCPA3INYHOUPACTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C
ONpPEACIEHHON MacCOBOM JOJE€H PACTBOPEHHOIO BEILIECTBA, B3aWMMOJECHCTBHE BOJBI C MeETAJIaMHU
(HaTpueM W KanmbleM) (BO3MOXXHO HCIIOJIB30BAaHWE BHICOMATEPUATIOB), HCCIEAOBaHUE OOpa3IloB
HEOPTraHMYECKUX BEIECTB PA3IMUYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHHMS OKPAacKH HHIUKATOPOB B



pacTBopax KHCIOT M IIelovei, n3ydeHue BzaummojehcTBus okcuna meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C METaJUlaMH, peaklUuil HeWTpalu3aluu, MOJy4YeHHE HEpPacTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJJHOTO METaJuIa APYTUM U3 PACTBOpA COJIM, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Baxnennme Ki1accel HEOPraHUIECKUX COCIUHEHUN».

IMepuonuveckuii 3akon u Ilepumoguveckass cucremMa xumu4deckux 3emenrtos JI. H.
MenpeneeBa. CrtpoeHune aTomMoB. XuMHYecKasi CBA3b. OKHCIHTEIbHO-BOCCTAHOBHTE/IbHBIC
peakuun

[lepBpie MOMBITKH KIACCU(UKANMA XUMHYECKHX JJIEMEHTOB. [loHSITHE O Tpymmax CXOTHBIX
AJIEMEHTOB (LIEJIOYHbIE U MIETOYHO3EMENbHBIE METaJUIbl, TaJIOT€Hbl, WHEPTHbIE Tra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIE OKCUIBI U THUIPOKCHUIBI.

[Tepuonuueckuii 3akoH. Ilepronnueckas cucrema xumudeckux snemeHtoB JI. M. Menneneena.
Kopotkonepuonnas u nmuHHonepuoanas ¢popmsl [lepnonndeckoil cucteMbl XUMUYECKUX 31€MEHTOB J1.
W. Menneneesa. [lepuoas!l u rpynmbl. @U3ndeckuid CMbICH MOPSAKOBOIO HOMEPA, HOMEPOB IEpUoAa U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX sjaep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
000JI04eK aTOMOB MepBbIX 20 XUMHUYECKHX 37eMeHTOB [lepuonmyeckoii cucremsl [[. Y. Menneneena.
XapakTepucTUKa XHUMHMUYECKOrO0 »3JeMEeHTa Mo ero mnonoxeHuto B Ilepmoanueckoit cucreme /l.
N. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XHMHMUYECKHX 3JIEMEHTOB, METaUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U NEPUOJIaM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepuoguueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHS HayKu U npakTuku. [. 1. MenaeneeB — y4€HbIN U rpakJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (mofisipHas M HEMOJSPHAs) CBSI3b. DIEKTPOOTPULIATEIHHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHuss. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Ipomecchl OKHCIEHHUS U
BOCCTaHOBJIEHMSI. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00paslloB BEIECTB METAIIIOB U HEMETAJUIOB, B3aMMOEHCTBHE TMAPOKCHIA IIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYel, MPOBEIECHUE ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peaKluil (TrOpeHue, peakiuu pa3ioKeHus, COSTUHEHMS).

Mesicnpeomemmwie céasu

Peanu3zanus MexnpeIMeTHBIX CBA3€M NMpHU M3YYEHWU XMMHUHU B 8 Kjlacce OCYIIECTBISIETCS depes
UCIIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHHA, TaK ¥ TOHITHHA, SIBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAY4YHOT'O IUKJIA.

OOmre ecTecTBEeHHO-HAy4YHbIE TOHATHSA: HAay4dHbIM (akT, TUmote3a, TEOpHs, 3aKOH, aHAJMU3,
CUHTE3, KJacCU(pUKaus, NEPUOAUYHOCTb, HAOIIO/EHNE, SKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEPEHHE,
MO/I€J1b, SIBJICHHE.

dusnka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIbI, PaINOAKTUBHOCTD,
MOJIEKYJIa, 3JEKTPUUYECKUN 3apsij, BEUIeCTBO, Telo, 00BEM, arperarHoe COCTOSHHE BEIecTBa, ras,
¢bu3nyecKkre BeIMUNHBI, €AMHUIIBI H3MEPEHUs, KOCMOC, TJIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: armocdepa, runpocdepa, MHUHEpasbl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKas peakius

[Tepuonnueckuii 3akoH. [lepronnueckas cucrema xummudeckux snemMeHtoB JI. WM. Menneneesa.
Crpoennie aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHHUHM CBOMCTB XMUMHUYECKUX AJIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, Kajus, Kalbl[Usi M HUX COEAMHEHUH B COOTBETCTBUM C TMOJOKEHHEM »JJIEMEHTOB B
[Tepuoauueckoit cucTteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUJIbI XUMHUECKOU CBSI3U. TUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKU M BUJIa XUMHYECKOM CBSI3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHUX BEMIECTB. XMMHUYECKUE CBOWCTBA BEIIECTB,
OTHOCSIIMXCA K pPa3MyHbIM KJaccaM HEOPraHWYECKUX COCAMHEHHM, TEeHETHYeCKas CBS3b
HEOPraHUYECKHUX BEILECTB.



Knaccuukanus XUMHUYECKHMX peakiuid MO pPAa3IMYHbIM IpHU3HAKaMm (IO 4YHUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKLMU BEUIECTB, MO TEMJIOBOMY 3((}eKTy, MO M3MEHEHHUIO CTEIEeHEH OKHCICHHS
XMMHUYECKUX IEMEHTOB, II0 O0OpaTMMOCTH, MO YYaCTHIO KaTalu3aTropa). JK30- U IHAOTEPMHUECKHUE
peaKIyu, TePMOXUMUYECKHIE YPaBHEHHUS.

[lonatue o ckopocT XuMHYeckod peakuuu. IloHsTHe 00 O00paTMMBIX M HEOOpPATHMBIX
XUMHAYECKHX peakuusx. [IoHsATHEe O TOMOTeHHBIX M TeTePOreHHBIX peakuusax. IloHsTHe o Karammse.
ITonatue o xumuyeckoM paBHOBecUH. DAKTOPBI, BIMAIOLIME HAa CKOPOCTh XMMHUYECKOM peakuuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OajdaHC  OKMCIMTEIbHO-
BOCCTAHOBUTENIbHOM peakiuu. CocTaBieHne ypaBHEHUH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUil ¢
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOIr0 OanaHca.

Teopust 371EKTPOTUTUYECKON TUCCOIMALINN. DICKTPOIUTHI U HEAIEKTPOINTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMALMK BEIECTB ¢ PA3JIMYHBIMU BUIAMU XUMUYECKOH cBsA3U. CTeneHb AUCCOLUALIH.
CunbHbIe U crabble AIEKTPOIHTHI.

Peakium uoHHOro oOMeHa. YCIIOBUS NPOTEKAHUS pPEAKUMH HOHHOTO OOMEHa, IOJHbIE H
COKpalI€HHbIE HOHHBbIE YypaBHEHMsI peakiuil. CBoiicTBa KHCIOT, OCHOBAaHMM U coJieH B CBeTe
IpEJCTaBICHUNA 00 3JEKTpOoIUTHUYECKON aucconuannu. KauecTBeHHble peakuuu Ha MOHBL. [loHaTue o
TUAPOIIU3E COJIEH.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHE C MOJICISIMH KPHCTAIMUECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAIJIOB H
HeMeTayioB (rpaduTa ¥ anMasa), CJIOKHBIX BEIIECTB (XJOpHJa HATpHsl), UCCIIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTHM XUMHYECKOW pEaKUMd OT BO3ICUCTBUS  pa3iIMyHBIX  (HAaKTOPOB, HCCIECIOBAHHE
3JIEKTPOIIPOBOJIHOCTH PAaCTBOPOB BELIECTB, Ipolecca JUCCOLMALMU KUCIOT, MLIesnoueil u cone
(BO3MOXKHO HCITOJIb30BaHHE BUICO MATE€PHAJIOB), MPOBEICHHUE OIBITOB, MJUTIOCTPHPYIOUINX MpPU3HAKU
IPOTeKaHMUs peakLuil MOHHOTO oOMeHa (oOpa3oBaHHME OcajKa, BbIIEIEHUE ra3a, o0pa3oBaHUE BOJBI),
OTIBITOB, MJUTIOCTPUPYIOIINX IIPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENILHBIX PEaKIfii (TOpeHUE, peaKkInu
pa3oKeHUs, COEIMHEHUs), PAaCHO3HABAHUE HEOPraHMYECKUX BEIIECTB C IMOMOUIbI0 KayeCTBEHHBIX
peaKIuii Ha HOHBI, PEIICHHE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl U X coeTMHEHUS

OObmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE CTENEHU
okucneHus. CTpoeHue 1 pu3nuecKkue CBOWCTBA MPOCTHIX BELIECTB — IAJIOT€HOB. XMMHYECKHE CBOMCTBA
Ha TpuMepe Xjopa (B3aMMOJEHCTBHE C MeTallJlaMH, HeMeTajUlaMM, IIejJoyaMu). XJIOPOBOAOPOI.
ConsHas KHCIIOTa, XUMHMYECKHE CBOICTBa, TMoOJyuyeHHe, npuMeHeHue. J[leiictBue xiopa wu
XJIOPOBOZOPO/A HA OPTaHU3M YelloBeKa. BaxkHeH e XJIOpUIbl ¥ MX HAXOXKACHUE B IPHPOJIE.

OOmas xapakrepuctuka 31neMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTPOEHUS! aTOMOB, XapaKTepHbIe
crerieHH okucieHus. CTpoeHne W (HU3MYECKHEe CBOIMCTBAa MPOCTHIX BEIIECTB — KUCIOPOJIA M CEPHI.
AnnoTpornHele MOJUGHKAIMKM KUCIOpoJa U cepbl. XHMMHUYECKHe CcBoiicTBa cepbl. CepoBoJopof,
cTpoeHue, (u3HyecKkre W XHMHUYecKHe CBOHCTBA. OKCHABI cepbl KaK MPEJCTABUTENN KHCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, (pU3MUYECKHe M XUMHUECKUE CBOWCTBA (0OIIME Kak MpeacTaBUTENs Kiacca
KHCIOT W cnenuduyeckrne). XUMHUYECKAE pPEaKIUH, JIeKAIIHe B OCHOBE IMPOMBIIUIEHHOTO CIIOco0a
NOJTy4eHUsl cepHOU KUCIOThl. [Iprumenenune cepHoil kuciaoThl. CoaM CepHOM KHMCIOTHI, KaueCTBEHHAs
peaknus Ha cyiabdar-noH. HaxoxaeHue cepbl U €€ COeIMHEHUH B TPUpPOIe. XUMHUECKOE 3arpsi3HEHUE
OKpY>Karollel cpeibl COCTUHEHUSMHU cepbl (KUCIOTHBIE JOXKIH, 3arpsa3HEHHE BO3AyXa U BOJIOEMOB),
CIIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmiast xapakTepucTHKa 31eMeHTOB VA-rpynnbsl. OcoOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTEpHBIE
CTETIEHN OKHWCIICHUS. A30T, PacHpOCTpaHEHHWE B MpHpoJE, (U3MYecKHe W XWMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoje. AMMHAK, €ro (U3MYeCKHe M XUMHYECKHE CBOMCTBa, MOJyue€HUE U
npuMeHerrne. Conu aMMOHHUS, WX (U3NYECKHE W XMMHUYECKHE CBOWCTBA, MpUMeHeHue. KauecTBeHHas
peakiys Ha MOHBl aMMOHHUS. A30THas KHCJIOTa, €€ MolydyeHue, GU3nUYecKue U XMMHUYECKHe CBOMCTBA
(oOmue Kak MpeacTaBUTENS Kilacca KUCIOT W crenuduieckue). Vcmonp3oBaHUe HUTPATOB M COJIEH
aMMOHHSI B KauyeCTBE MHUHEPAIbHBIX YAOOpeHHH. XUMHYECKOe 3arps3HEHHE OKpPYKAIOLIeH Cpesbl
COEMHEHUSMM a30Ta (KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3AyXa, MO4Bbl M BOAoEMOB). Pocdop,
ajutoTponHble Moaudukanuu docdopa, puzndeckue u xumuueckue cpoiictBa. Oxcun dochopa (V) u
dbochopnas kuciora, GU3NIECKUE U XUMHUUYECKHE CBOMCTBA, moydeHue. Vcmonbs3oBanue ¢ocdaToB B
Ka4yecTBE MHUHEPAJIbHBIX yI0OpEHUH.



O6mras xapakTepucTrka 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETICHH OKHUCIICHUS. YTJepoJ, aUIOTPOIIHbIE MOAM(UKAINMU, PpaCIpOCTpaHEHHE B TMPUPOJE,
dbu3mvecKkue M XUMUYECKHe cBocTBa. AxacopOmus. KpyroBopor yriepoma B mpupoae. OKCHabl
yriaepoaa, ux (pusnyeckrue W XMMHYECKHUE CBOMCTBA, JCHCTBHE HA JKUBBIC OPTaHMU3MBI, MOJYyYCHHE U
MpUMEHEHHE. DKOJOTHYECKHEe MPoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriaepoaa (IV), runoresa riodaibHOTro
MOTEIUICHUS KJIMMara, MapHUKOBBIA 3(ddekr. YrompHas kucinora u e€ coiau, uX (U3NYECKHE U
XMMHUYECKHE CBOICTBa, MoOJlyueHHe M mpuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanpHbIe TOHATHS 00 OpPraHMYECKHUX BELIECTBaX KaK O COEIMHEHHUSX yriepona (MeTaH,
9TaH, OJTWUJIEH, AalleTUJIEH, 3TaHOJI, IJIMLUEPUH, YKCycHass Kuciora). llpupoanHble UCTOYHUKHU
YTJIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYKTHI UX NepepadOTKu (OCH3UH), UX POJIb B OBITY
Y TIPOMBIIIIICHHOCTHU. [IoHATHE 0 OMOJIOTHYECKU BaXKHBIX BEIIECTBAX: JKUPAX, O€NKax, YIIeBOJax — U UX
POJIX B KW3HU YesoBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COETMHEHMI.

Kpemuuii, ero ¢uznyeckre u XUMHUYECKHE CBOWCTBA, MOJydeHHE M npuMeHeHue. CoennHeHHs
KpemHusi B mpupozae. OOmme mpencraBienus o0 okcunue kpemuus (IV) u kpemMHHEBOW KucioTe.
Cunukatel, UX UCIIOJIb30BAHUE B OBITY, B MPOMBIIUIEHHOCTU. BajkHel11e cTpouTeNnbHbIE MaTepUallbl:
KepaMHuKa, CTEKJO, LIeMEHT, OeToH, ene300eToH. I[Ipobmembl Oe30MacHOr0 MCHOJIL30BAHUS
CTPOMUTENbHBIX MAaTEPUAJIOB B IOBCEIHEBHOMN KU3HU.

Xumuueckuii 3xcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISHOM KHCIOTHI, IIPOBEJIEHUE
KAueCTBEHHBIX PEAKIMi Ha XJOPUA-UOHBI U HaONIOJCHHWE IPU3HAKOB HUX TMPOTEKAHUS, OIBITHI,
oTpaxawllue (pU3NYEeCKMe U XUMHYECKHE CBOWCTBAa TaJlOT€HOB M HUX COEAUHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), O3HAKOMIIEHME C o0OpaslaMu XJOpPHIOB (TaJOT€HUIOB),
O3HAKOMJICHHE C 00pa3IaMu cepbl M e€ COeAMHEHUSAMH (BO3MOXKHO HCITOJIb30BAaHUE BUEOMATEPHAIIOB),
HalOoIeHue mpoiecca oOyriaMBaHUS caxapa IMoJ JCHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI,
U3Y4YEHHE XMMHYECKHX CBOMCTB pa30aBICHHOW CEPHOM KUCJIOTHI, IPOBEIECHUE KaUYECTBEHHON peaKIuu
Ha cynb(}aT-uoH U HaONOIeHUE MTPU3HAKa €€ MPOTeKaHHsl, O3HAKOMIICHHE ¢ PU3NYECKUMHU CBONCTBAMHU
a3oTa, pochopa u ux coeAMHEHNUH (BO3MOXKHO MCIOIb30BaHUE BUAEOMATEpUaioB), oOpa3amMi a30THBIX
u (ocPopHbIX ynoOpeHMi, MojydyeHue, coOMpaHue, pacro3HaBaHUE M U3y4eHHE CBOWCTB aMMHaka,
MIPOBEJICHNE KAaYECTBEHHBIX peakUuid Ha MOH aMMOHMS M (ochaT-uoH M HU3ydEHHE MPU3HAKOB HX
NPOTeKaHMs, B3aUMOJECWCTBUE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTBI € MeIbl0 (BO3MOYKHO
UCIOJIb30BaHNE BUJEOMATEPHATIOB), U3yUEHHE MOJeNel KpUCTANIMYECKUX PEelIETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C IPOLIECCOM a1COPOIMM PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YTIIEM
U yCTPOWCTBOM NPOTHBOrasza, IOJIyu€HUE, COOMpaHHEe, pAacllO3HAaBaHUE U M3yUYEHUE CBOMCTB
YIJIEKUCIIOTO ra3a, MPOBEJeHUE KaYeCTBEHHBIX PEaKIMi Ha KapOoHAT M CUJIMKAT-HOHBI M U3YyYeHUE
MPU3HAKOB MX IMPOTEKAHHS, O3HAKOMJIEHHE C MPOAYKIMEH CHJIMKATHON MPOMBIIUIEHHOCTH, PELIEHUE
AKCIEPUMEHTAIIbHBIX 33/a4 10 TeMe «BakHeille HeMeTallIbl U UX COEIUHEHUS.

Metaibl M UX COeIMHEHUS

OO0mas XxapakTepuUCTHKa XUMHUYECKUX JJIEMEHTOB — METaJUIOB HAa OCHOBAaHWUHU UX IOJIOKCHUS B
[Tepuonnueckoit cucreme xumuyeckux snemMeHtoB . Y. Menaeneesa u crpoennsi atoMmoB. CTpoeHue
MeTauIoB. MeTajinyeckas CBsI3b U METAJUIMYECKasi KpUCTAIUIMYECKash PEeHIETKA. DIEKTPOXUMUYECKHA
psaa HanpsbkeHuil MetaiioB. dusmueckue M XHMHYECKHE CBoOilcTBa MeramioB. OOmume crnocoObl
nojiydeHus MeTauioB. [IoHsATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UH.
Crnnassl (CTalb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[lenouynsle MeTayuibl: nojioxeHue B Ilepuoauueckoil cucremMe XUMHUYECKUX 3iIeMEHTOB [l
W. MenneneeBa, CTpo€HUE X aTOMOB, HAXOXKJEHHE B MpHupojae. Pu3ndeckrue U XMMHUUECKHE CBOICTBa
(Ha mpumepe HaTpus u Kanus). OKCUABI U TUAPOKCUABI HATpusl M Kanmus. [IpuMeHeHHe MIeTOYHbBIX
METaJIJIOB M UX COEeTMHEHUM.

[IlenoyHo3eMenpHbIE METAJIBl MarHUMi M Kajblui: nosnoxeHue B [lepumogudeckoil cucrteme
xuMmuueckux asnemeHtoB JI. WM. MenaeneeBa, CTpO€HHME HMX aTOMOB, HAaxXO0XICHUE B MPUPOJE.
du3nyecKkrue U XMMUYECKUEe CBOMCTBA MarHusl U Kajiblus. BakHelne coequHEeHHs Kaablius (OKCHI,
TUIPOKCH, o). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHUS!.

Amomunuii: nonoxkenue B [lepuoanueckoit cucreme xumuueckux 3nementoB /. V1. Menneneesa,
CTPOECHHE aToMa, HaxoXJaeHue B mpupoje. dusnueckne M XUMHYECKHUE CBOMCTBA AIFOMUHUS.
AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMHHHSL.



Kenezo: nonoxenne B Ilepronnueckoit cucreme xumudeckux sneMeHtoB [[. M. MeHneneena,
CTPOEHUE aToMa, HaxoXAeHue B mnpupoje. Pusznueckue U XUMHYECKUE CBOMCTBa xkene3a. OKCUIBI,
ruapokcuabl u comu xxenesa (1) u xenesa (I11), ux coctas, CBOMCTBA U TTOJIyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C Oo0pa3laMl METaUIOB U CIUIaBOB, UX (PU3NYECKUMH CBOWCTBAMHU, U3y4EHUE
pE3yNbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO WCIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCUJA KaJbIUs U HATPUS C BOJOM (BO3MOXKHO HCIOJB30BAaHUE BH]IEOMATEPHAIIOB),
HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHHsS Kejle3a B KUCIOopoae (BO3MOXKHO
HCIOJIb30BaHNE BUJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX pPEeaKlUi Ha HOHBI: MarHus,
KaJbIUsl, AIFOMUHMS, IMHKA, xerne3a (I11) u sxenesa (I1I), mequ (II), HabmroieHre U oNMcaHUE TPOIIECCOB
OKpalllMBaHUsl IUJIAaMEHH MOHAMH HaTpusl, Kajdusd U Kajblusd (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), UCCIIEIOBAHUE aM(POTEPHBIX CBOMCTB TMIPOKCUIA ATIOMUHUS U THIPOKCH 1A ITUHKA,
pelIeHne SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelllne MeTauibl U UX COCIUHEHUSD).

XuMus M OKpy:xkamomas cpeaa

BemectBa u Marepuaibl B IOBCEJHEBHOM JKU3HU YeslOBeKa. bezonacHoe MCnoyib30BaHUE BEILIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBas momMoIis Npyu XMMHUYECKUX 0XKOTaX U OTPABIICHUSX.

XuMUYecKoe 3arpsi3HEHHE OKpyXarollel cpeasl (mpelnenbHas AOMyCTUMas KOHIICHTPALUS
Beulects, nanee — [1/IK). Ponb XxumMuu B perieHnu 3K0JI0rH4ecKuX MpooIieM.

Xumuueckuit Ixcnepumenm:

n3y4yeHne o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIE MaTEPUAJIbI).

Mescnpeomemmnuie ceasu

Peanuzarusi MeXnpeaMeTHBIX CBSA3EH MPU MU3YUYCHHH XUMHUU B 9 KJIacce OCYIIECTBISIETCS 4epe3
UCIIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHHA, TaK ¥ TOHITHHA, SIBISIOIIUXCS
CUCTEMHBIMU JIJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHS: HAay4HbI (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KIacCH(UKAIUs, EPHOIUIHOCTh, HAOIIOJACHHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEpPEHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOTIOT S, MaTepPHAIIBI.

dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIMbI, PaINOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsll, MPOBOJHUKU, TMOIYNPOBOJHUKU, IUIIEKTPUKH, (HOTOIIEMEHT,
BELIECTBO, Te€NO, OOBEM, arperarHoe COCTOSHUE BEUIeCTBa, Tra3, pacTBOpP, pPAaCTBOPUMOCTD,
KpUCTAJNTNYECKasl pemiéTka, CIiaBbl, (U3MUYECKHE BETUYMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus: ¢otocunTe3, aApixanue, Ouochepa, HSKOCHUCTEMa, MHUHEpAIbHBIE YyIO0OpEeHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rumpochepa, MHUHEpanbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAEMBbIE,
TOIUUTMBO, BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOEHUS IPOrPaMMbl OCHOBHOI'O 00111ero 00pa3oBaHUsl JOCTUTAIOTCS B
Xxojie OOyueHHs XMMHM B €IMHCTBE Y4eOHOM M BOCHHMTATEIbHOW JESITENbHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMU POCCHUMCKUMH COLMOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSMH,
NPUHATBIMA B OOIIECTBE NpPaBWIAMH W HOPMAaMU TMOBEIEHHS M CIOCOOCTBYIOT —IpoleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLTMAIM3AIMH 00YyJarOIINXCS.

JIMYHOCTHBIE Pe3yNabTaThl OTPaXKalOT FOTOBHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS CHCTEMOMU
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMI U pacIIUpPEHHE OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY U Hay4yHOMY
HACJIEIUIO, TOHUMAaHMsI 3HaYeHHs] XMMUYECKO HayKH B dKU3HU COBPEMEHHOI'0 00IEeCTBa, CIOCOOHOCTH
BJAJIeTh JIOCTOBEpHOW HH(pOpMAIME O TepeloBbIX JOCTHKEHHAX M OTKPBITHSX MHPOBOW U
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHMA:



MPEACTABJICHUS O COLMAIBHBIX HOPMaX M MPABWIIAX MEXJIMYHOCTHBIX OTHOUIEHUM B KOJUIEKTUBE,
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  OOLIECTBEHHO TIOJIE3HOH, Yy4eOHOMCCIIeI0BaTEIbCKOH,
TBOPUYECKOHN M IPYruX BUAAX AESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM NEATEIbHOCTH
IpU BBIOJHEHUN YYEOHBIX, IMO3HABATEIbHBIX 3a/1a4, BBINOJHECHHHM XUMHUYECKHUX O3KCIIEPUMEHTOB,
CO3/IaHUU Y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMONOHMMAHUIO M B3aMMOIIOMOILM B MPOLIECCE ITOM
y4eOHOI JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHUE W TOCTYNKH CBOMX TOBAapHUIIEH ¢
MMO3ULIMHM HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUECKUE MPEICTABICHUS O BEIIECTBE M XUMHUYECKOM PEAKLIUHU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIAIOIIME OCHOBY I IOHMMAaHUs CYIIHOCTH Hay4HOU
KapTUHBI MHpa, MPEJCTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3aUMOCBSI3AX
YyeJoBeKa C IPUPOIHOU CPEIoi, O POIU XUMHUHU B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA TIOJyYE€HUE HOBBIX 3HAHUN IO XMMHUH, HEOOXOIUMBbIE
s OOBSICHEHHsT HAOMIOAAEMBIX MPOIECCOB M SBJICHUH, IMO3HABATEIbHOW, WH(POPMALMOHHON W
YUTATEIbCKOM KYIbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHOW PabOThl ¢ Y4eOHBIMH TEKCTaMH,
CTIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYeHUI0 U T[O3HAHUIO, JHO003HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHONW M UCCIIENOBATENBCKOM JCATEIHHOCTH, K OCO3HAHHOMY BBIOODPY
HAMpPaBIEHHOCTH U YPOBHS 00y4YEHUS B JajbHEHIIEeM;

4) hopMupOBaHHS KYJIbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOLUEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha
3IOPOBBII 00pa3 JKW3HU, OCO3HAHUE TOCIEACTBUN M HENPUSATHE BPEIHBIX MPHUBBIYEK (yMOTpeOIeHUS
QJIKOTOJIsl, HApPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIOJCHUS TMpaBWil OE30MACHOCTH MpH
00palIeHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K MPAKTUUECKOMY U3YUEHHIO PO eccuil U Tpya pa3IudHOro poja, yBaXeHUE K TpYAy U
pe3ysipTaTaM TPYAOBOHM JEATEIBHOCTH, B TOM YHUCIIE Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUN I10
XUMHH, OCO3HAaHHBIM BBIOOpD HMHIUBUAYaIbHOW TPAaEKTOPUM MPOJODKEHHS 00pa3oBaHUS C Y4YETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEH,
yCHenrHo mpodecCHOHaIbHON JESTENHPHOCTH M PAa3BUTHUS HEOOXOJMMBIX yMEHHH, TOTOBHOCTHh
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpee;

6) IKOJIOrNYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOLIEHHE K NMPHUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJiie, OCHOBE
e€ CylllecTBOBaHUs, IOHUMAHUE LIEHHOCTH 3JI0pOBOr0 U O€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOE
OTHOILLIEHHE K COOCTBEHHOMY (HM3MYECKOMY U IICHUXHYECKOMY 3/0pPOBbIO, OCO3HAHUE IIEHHOCTHU
coOmoieHus npaBui 0€30MacHOrO TMOBEAECHMSI NMpU paboTe ¢ BEIIECTBAMM, a TaKXKe B CHUTYalUsX,
YIPOKAOLINX 30POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHSATH 3HAHUS, MOJydyaeMble NpPU H3YYEHMM XHWMUH, IS pelIeHHs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOAHON CPENoH, /Ul NOBBILIEHHS] YPOBHS 3KOJOTMYECKOM KYJIbTYpBI,
OCO3HaHHUs TJ00AJIbHOTO XapaKTepa HSKOJIOTMYECKHUX MpoOJieM M MyTed WX pelleHus MOCPEICTBOM
METOJIOB XMMHH, IKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBAaTHCS UM B II03HABATEIILHOM,
KOMMYHUKATUBHOM U COIIMATIbHON MPAKTHUKE.

METAINPEIJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3yabTaTOB BBIACISIOT 3HAYMMble I (DOPMHUPOBAHHA
MHUPOBO33PEHUs OOII€HAayYHbIE MOHATUS (3aKOH, TEOpHUs, IPUHIIUI, TUIIOTe3a, (GaKT, cucTeMa, IpoIecc,
HKCHEPUMEHT M JAPYroe.), KOTOphle HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpeAMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABIEHUE O LIEJTOCTHOM Hay4YHOI
KapTMHE MHpa, W YHUBEpCalbHble Yy4yeOHble JelcTBUS (ITO3HABaTelIbHbIE, KOMMYHHKATHBHBIE,
pEryJIsATHBHBIE), KOTOpble 00eCHeunBalOT (OPMHPOBAHWE TOTOBHOCTH K CAMOCTOSITEILHOMY
TUTAHUPOBAHHIO U OCYILECTBICHUIO YU€OHOH 1eATEIbHOCTH.

Ilo3naBaTenbHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornyeckue aeiicTBHA:



YMEHHS HCIIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIIICHHUS] NP OCBOCHMM 3HAHUN: PaCKphIBATh
CMBIC]T XUMUYECKUX MOHATUH (BBIIETATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIUBATh B3aHMMOCBS3b C
OPYTUMHU TIOHSTUSIMHU), HCIIOJIb30BAaTh MOHATUS i1 OOBSCHEHUS OTAEIbHBIX (DaKTOB U SBIICHUH,
BBEIOMpATh OCHOBAHUS M KPUTEPUH LIS KIacCU(PHUKAIINN XUMHUYECKUX BEIISCCTB U XMMHYECKHUX PEaKIUH,
YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSA3H MEXAY OObEKTaMU HM3Y4YCHHS, CTPOUTH JIOTUYECKUE
paccyxJienust (MHIyKTUBHbIC, JeTYKTUBHBIC, [10 aHAJIOTHH), JIeJaTh BHIBOJIbI U 3aKJIIOYCHHUS;

yMEHHE TPUMEHSATh B IIpollecce IO3HAHUS TNOHATUA (IPEeIMETHblE W MeETalpeaMETHbIE),
CUMBOJIMYCCKUE (3HAKOBBIE) MOJCIH, HCIONB3yeMble B XHUMHHU, MPEOOPa3OBBIBATH IMIUPOKO
MpUMEHSIEMblE B XUMHUHU MOJICIbHBIC MPEICTaBICHUS — XHWMHUYECKUH 3HaK (CHMBOJ DJIEMEHTA),
XuMH4Yeckas (opMylia ¥ YpaBHCHHE XMMHUYECKOW PEaKIUU — MPU PEHICHHH y4eOHO-TI03HABATEIbHBIX
3aa4, ¢ Y4€TOM OSTUX MOJEIbHBIX MPEACTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKA U3YY9aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHYECKHUX PEaKIIHid, BBISIBISITH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHbIE CBSI3M W MPOTUBOpPEUHS B HM3y4yaeMBIX Ipoleccax u
SIBJICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

yMEHHE HMCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS, a TakXKe B
KauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

MpuUOOpEeTeHUEe OMbITa MO I[UIAHUPOBAHHWIO, OpTaHU3allMd U MPOBEICHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HaAOMIOAaTh 3a XOJIOM MPOIECcCa, CaMOCTOSTEIBLHO MPOTHO3UPOBATH €0
pe3ynbrat, GopMmynupoBatb OOOOLIEHUS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATH OTYET O MIPOJICIIAHHON padoTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATHh U HHTEPIIPETHPOBATh HH(DOPMAIINIO PA3IMIHBIX BHIOB U POPM
MIPEJICTABJICHHUSI, MTOJIyYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAy4YHO-TIOMYJISAPHAs JINTEPATypa XUMHUECKOTO
coJiepKaHusl, CIIpaBOYHbIC MOCOOUS, pecypchl IHTepHEeTa), KPUTHYECKU OIIEHUBATH MPOTUBOPEUYHUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

yMEHUE TPHUMEHSTh PA3IMYHbIE METOJbI W 3alpoChl MPU TOUCKE M OTOOpe HHPOPMALMH U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIMMBIX [IJIsl BBIMOJHEHUS YYEOHBIX M TO3HABATEIBHBIX 3aau
OTpeNeEHHOT0 THUIA, NPHOOPETEeHHE OMbiTa B 00JIACTM HCMOJB30BaHUS  MH(OpPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYJIbTYpPOH AKTUBHOIO HCIOJIB30BAHMS Pa3IMYHBIX
MMOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTHUMANIbHYIO (hOpMY TIpeACTaBICHUS HHGOPMAIIIH U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXHBIMH CXEMaMH, IuarpaMMamu, JIpYyruMH QGopMamMu
rpa@uKu ¥ UX KOMOMHAIUSIMU;

YMEHHME UCIOJb30BaTh M aHAIM3UPOBAaTh B IIpoliecce Y4YeOHOM U  HCCIeA0BaTEIbCKOM
NEeSATETLHOCTH WH(GOPMAIUIO O BIMSHUH MPOMBIIUICHHOCTH, CEJIBCKOT0 XO3SIMCTBA W TPAHCIOpTa Ha
COCTOSIHHE OKPY>KAIOIIeH IPUPOAHON CPEMBI.

KomMMyHuUKaTHBHBbIe yHHBepcalbHble y4eOHbIe JelicTBUA:

yMEHHUS 3a7aBaTh BOIPOCH (B X0j€ auaiora U (Wiu) JAUCKYCCHH) MO CYIIECTBY OOCYKIaeMOu
TeMbI, POPMYIMPOBATH CBOU NMPEITI0KEHNUS OTHOCUTENIBHO BHIMOJIHEHUS MPeI0KEHHON 3a/1auu;

YMEHHUSI TPEICTaBIATh IOJyUYCHHBIE PE3YNbTaThl TO3HABATEILHOW IESTENBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JIeJIaTh MPE3EHTAIMIO Pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOTO 3KCIIEpUMEHTa
(JtabopaTtopHOro OMBITa, JA0OpPAaTOPHON pabOTHI MO HCCIEJOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEILHOW U
UCCIIEIOBATENIBCKON JIEITEbHOCTH TPU PEIICHUH BO3HUKAIOUIMX MpPoOJeM Ha OCHOBE yuéTa OO0IuX
MHTEPECOB M COIJIacOBaHUs MO3MLIMNA (00CyXkaAeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE MITYPMbI»,
KOOP/MHAIMSI COBMECTHBIX JEHUCTBHM, OmpeeNeHHe KPUTEPHUEB IO OIIEHKEe KayeCTBA BBHIMOJIHEHHOU
paboTHI U ApyTHE).

PeryasiTuBHble YHUBEpPCcAJbHbIEC YUeOHbIE 1eHCTBUA:

YMEHHE CaMOCTOSITEIBHO OIpPEAeNsaTh IeNd JACITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U TPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JACSATEIHLHOCTH, BHIOMpPATh HamOoJjee
3¢ (heKTHBHBIE CTIOCOOBI pelieHHs YIeOHbBIX U MTO3HABATENIBHBIX 3a/1a4, CAMOCTOSITENILHO COCTABIISATh WU



KOPPEKTUPOBATh MPEIOKEHHBIN AJITOPUTM IEUCTBUM MPU BHITTOIHEHUH 3aIaHUN C YYETOM TMOJTYUYEHUS
HOBBIX 3HaHUU 06 HU3Yy4aCMbIX 06’beKTaX — BCIICCTBAX U PpPCaKIHUAX, OLHCHHUBATH COOTBCTCTBUC
MOJIYUEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE HCIONb30BaTh U aHAIU3UPOBATh KOHTEKCTHI,
IIpeiaraéMble B yCIIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJlbTaTOB MO OCBOCHHIO 00S3aTEIBLHOTO COJEpP)KAHUS, YCTaHOBJIEHHOTO
TaHHOU (efepanbHON pabodeill mpOrpaMMOid, BEIACIISIOT: OCBOCHHBIE O0YUYAIOIIMMICS HAYYHbBIC 3HAHUS,
YMEHHS U CHOCcOObI JIeHCTBUM, crenuduyeckue sl MpeaMeTHOW oOnactu «XUMHUS», BHUIbI
JESTEeIBHOCTH IO TOJIYYE€HUIO0 HOBOTO 3HAHMSI, €0 MHTEPIPETAIUU, TPeoOpa30BaHUIO U IPUMEHEHUIO B
Pa3IMYHBIX YUEOHBIX U HOBBIX CHUTYaIUX.

K xonmy oOydenus B 8 Kiacce npeiMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JTOJKHBI OTPAXKaTh
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHUIA:
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, MPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJAHAS), BAIGHTHOCTb, OTHOCHTEIbHAs
aTOMHasi U MOJEKYJSIpHAs Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas A0S
XMMHUYECKOTO JJIEMEHTAa B COCIUHEHUHU, MOJSPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBaHUE, COJb,
AJIEKTPOOTPHUIIATEIIEHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas peakuus, KIACCH(PHUKAIMI PEeaKIHi:
pEaKiuu COENMHEHUs, PEaKIUH PA3JI0KECHUS, PEaKUWu 3aMelleHUs, peakiuu OoOMeHa, 3K30- U
IHJIOTEPMHUYECKUE PEAKIUHU, TEIUIOBOH AP (EKT peakuuu, sIpo aroma, JJICKTPOHHBIN CIOH aroma,
aTOMHasi opOUTab, palyC aroMa, XMMHUYECKas CBs3b, MOJIAPHAs U HEMOJSpHAs KOBAJCHTHAas CBA3b,
MOHHAsl CBs3b, MOH, KATUOH, aHUOH, paCTBOP, MaccoBasi J0JIs BEeLeCTBa (IPOLIEHTHAs KOHLEHTpaLus) B
pacTBope;
WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX IOHATUA W TPUMEHSATH 3TH TOHSITHS TpU
OMMCAHUU BEUIECTB U UX MPEBPALICHUI;
HCIIO0JIh30BaTh XUMHYECKYI0 CUMBOJIMKY JUIsl COCTaBJICHUSI (POPMYJT BEIIECTB U YPABHEHUN XUMHYECKUX
peaKuuii;
OTNpE/ENATh BaJCHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, CTENEHb OKHUCIICHUS
JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, NPUHAAICIKHOCTh BEIIECTB K OMNpeAeNEHHOMY KIIAcCy
COCIMHEHHI 10 (opmysaM, BHJ XUMHUYECKON CBsI3U (KOBAJICHTHAs W HWOHHAs) B HEOPTaHMUYECKHX
COEJIMHEHMUSIX;
packpsiBaTh cmbici llepmogmueckoro 3akona J[. WM. MenaeneeBa: OE€MOHCTPUPOBATH ITOHUMAaHUE
MEePUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT UX moyiokeHus B [lepuoanueckoit
CUCTEME, 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, ITIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
YUE€HHs], 3aKOHa ABOTaIpo;
OMHCHIBATh U XapaKTepU30BaTh TaOMuHy0 Gopmy [lepuoanueckoii CUCTEMBI XUMHUYECKUX IJIEMEHTOB:
pa3nuyaTh MOHATHS «rJIaBHas moarpynma (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynmna)», Mansie u
00JIbIIIKE IEPUOBI, COOTHOCUTH 0003HAUEHHUS, KOTOphIe MMetoTcs B Tabnuue «llepuonnyeckas cucrema
xumuyeckux snemeHTtoB JI. WM. MenneneeBa» C UYHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsj sapa, oOllee YMciIo 3JIEKTPOHOB U paclpeiesieHue UX Io
ANEKTPOHHBIM CIIOSIM);
KJIaCCU(PUITUPOBATh XMUMHYECKHE DIIEMEHTHI, HEOPTaHUUYECKHE BEIECTBA, XUMUYECKUE peakiuu (1o
YHCIy U COCTAaBY yYaCTBYIOIIUX B PEaKIIMU BEUIECTB, MO TEIJIOBOMY 3D PeKTy);
XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XHMHYECKHE CBOMCTBA BELIECTB pa3jIMYHbIX KJIACCOB,
MOATBEPKJasi ONUCAHHWE MPUMEpPAaMU MOJIEKYJISAPHBIX YPaBHEHUU COOTBETCTBYIOUIUX XHMMHUYECKHUX
peakuuii;
MPOrHO3MPOBATH CBOWMCTBA BELIECTB B 3aBUCHMOCTH OT HMX Kaye€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MIPOTEKAHUS XUMUYECKUX MTPEBPAILCHUN B PAa3JIMYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 3JIeMeHTa 1o (GopMyJie COeIUHEHHsI, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH
pacy€Tsl 110 YPaBHEHHUIO XMMUYECKON PEaKIuH;
IIPUMEHATh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON MAESITEIbHOCTH — aAHAJIU3 M CHUHTE3, CPAaBHEHHE,
00001IeHNe, CUCTEMATH3AINIO, KIACCU(UKALINIO, BBISIBJICHUE MPUYUHHO-CICICTBEHHBIX CBS3CH — IS



U3YYCHUS] CBOMCTB BEIIECTB M XMUMHMUYECKHUX pPEaKIUi, €CTEeCTBEHHO-HAy4YHbIE€ METOJbl IMMO3HAHUS —
Ha0JI0IeHNE, U3MEPEHUE, MOJICTTMPOBAHNUE, SKCIIEPUMEHT (PEabHbII U MBICIICHHBIN);
CJIeJIoBaTh MpaBUjIaM MOJIb30BAaHUS XUMHUUYECKOM MOCYI0i U T1abopaTOpHBIM 000pyAOBaHUEM, a TaKXKe
npaBujgaM oOOpalleHus C BEIIeCTBAMH B COOTBETCTBMM C HMHCTPYKUUSMH IO BBIIOJHEHUIO
71a00PAaTOPHBIX XMMHUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPaHHUIO Tra3000pa3HbIX BEIIECTB (BOJOpOIa
U KHUCJIOpOJia), NPUTOTOBJICHHIO PACTBOPOB C OIpPEACIIEHHOW MacCOBOM Jo0Jied pacTBOPEHHOTO
BEIECTBA, IUIAHUPOBATh W IMPOBOJUTH XMMHUYECKHE HKCIEPHUMEHTHI MO PACHO3HaBaHUIO PacTBOPOB
IIEJI0Yel U KUCIIOT C TIOMOIIBI0 MHIUKATOPOB (JaKMycC, (peHondranent, METUIOPAHK U APYyTHe).

K koHiy oOydenus B 9 kjacce rpeMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaxaTh
c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUN: XMMHUYECKUN 3JEMEHT, aTOM, MOJIEKYja, HOH,
KAaTHOH, AaHHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTD,
CTENeHb OKUCJICHMS, XUMHYECKas peaklus, XMMHUYECKas CBsA3b, TEIJIOBOM A(P(PEKT peakiuu, MOJb,
MOJISIDHBI  00BEM, pacTBOp, DJICKTPOJIUTHI, HEIJICKTPOIUTHI, DICKTPOIUTHUECKAs IAMCCOLMAINS,
peakiuu HOHHOrO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBecHE, OOpaTuMble U HeoOpaTHMBbIE
peaKkuuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTAHOBJICHHE, AaJJIOTPONHUSA, aM(pOTEPHOCTh, XHUMHYECKas CBs3b (KOBaJECHTHAas, WOHHA,
METaJIJINYECKasi), KpUCTalsInyeckass peléTka, KOppo3us METauloB, CIUIaBbl, CKOPOCTb XMMHMUYECKOM
peaxuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IOHSATHH M HPUMEHATH ATU MOHATHUS IPU
OTMCAaHUU BEIIECTB U UX MPEBPAILCHUI;
MCIOJIb30BATh XMMHUYECKYIO CUMBOJIMKY ISl COCTAaBICHUS (POPMYII BEIIECTB M YPAaBHEHUN XUMHUYECKUX
peaKIuii;
OIpEEIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B COCIUHEHUSIX PA3JIMYHOIO
coCTaBa, MPHUHAAJIEKHOCTh BEHIECTB K OMpeneiIEHHOMY Kjaccy COeAMHEHUH Mo (opMmynaMm, BHJ
XMMHUYECKON CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsi
MOHA N0 XMMUYECKOH (QopMmylie, XapakTep cpelibl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEAMHEHU,
THUI KPUCTAJUTMUECKOHN perIETKN KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMmbIca [lepnonnueckoro 3akona JI. M. MenzaeneeBa u 1€MOHCTPUPOBATH €r0 IIOHUMAaHUE:!
OIHCHIBATh U XapaKTepu30BaTh TabIM4YHyI0 Gopmy lleproanyueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuyath MOHATUA «TJaBHAs noArpymmna (A-rpymnmna)» u «mobdounas noarpynna (b-rpynna)y», mansie u
0oJbIIME MEPUOAbl, COOTHOCUTH OOO3HAYEHMsI, KOTOpblE HMEIOTCA B IEPUOJUYECKOW Tabiuue, C
YHUCIOBBIMU XapaKTEPUCTHKAMHM CTPOCHHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl sjapa,
o0liee YUCIIO SJIEKTPOHOB W pacHpelefieHne HX M0 JJICKTPOHHBIM CJI0siM), OOBACHITH oOIIne
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB JIEMEHTOB U UX COEIMHEHUH B MPEIENIax MalblX NEPUOAOB U
IJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;
KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUECKHE peakiuu (1o
YHCIy U COCTaBY YYacCTBYIOIIMX B PEAKIMH BEILIECTB, M0 TEIUIOBOMY 3((PEKTy, IO U3MEHEHUIO CTENeHEN
OKHCJIEHUSI XMMUUYECKUX JJIEMEHTOB);
XapaKTEepPU30BaTh (OMHUCHIBATh) OOIIME M CHEIU(UUSCKHE XUMHIECKHUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEUIECTB, IOATBEPXkAAsl  ONUCAHUE TPUMEPAMHM  MOJIEKYJSPHBIX M  HMOHHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKHUX PEaKIuil;
COCTaBJIATh YPABHEHMS JIEKTPOJMTUYECKON IUCCOLMALMM KHUCIIOT, IIEJIOYEd M COJIEH, IMOJIHBIE U
COKpalI€HHbIE ypaBHEHHUs peakUuii HOHHOTO OOMEHa, YpaBHEHHs peaklMid, MOATBEP KIAI0IIUX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK/y BELLIECTBAMH PA3JIMYHbBIX KJIACCOB;
pacKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUl IOCPEICTBOM COCTaBIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIMi;
MIPOrHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXHOCTH MPOTEKaHUS
XMMHUUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;
BBIUUCIISATh OTHOCUTENBHYIO MOJEKYISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMUMHYECKOT0 3JIeMEHTa 1Mo (popMyiie coeIMHEHHs, MAacCOBYIO JOJIO BEUIECTBA B pAaCTBOPE, MPOBOIAHUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaKkuy;
coOoIaTh MpaBUIia MOJB30BAHMS XUMHUECKOW MOCYI0N 1 Jab0paTOpHBIM O00OPYAOBAHUEM, a TaKXKe
MpaBWia OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMHU MO BBIITOJHEHUIO JIA0OPATOPHBIX



XMMHUYECKUX OIBITOB IO MOJYyYEHHUIO U COOMpaHMIO Ta3000pa3HbIX BELIECTB (aAMMHAKa M YIJIEKHCIIOTO
rasa);

e TMPOBOJUTH PEAKLUU, MOATBEP)KAAIOIINE KayeCTBEHHBIH COCTaB pPa3/IMUHBIX BEIIECTB: PAaclO3HABATH
OTBITHBIM TyTEM XJIOpHUI-, OPOMHUI-, HOAM]I-, KapOOHAT-, docdar-, CHIUKAT-, CyIbdaT-, THIAPOKCHI-
MOHBI, KaTUOHBI aMMOHHUS W HOHBI M3YUYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPTraHUYECKUX BEUIECTB;

e TIPUMEHATH OCHOBHBIC OIEpAIli MBICIUTEIBHON AESITENbHOCTH — aHalu3 U CHUHTE3, CpaBHEHHE,
000011IeHre, CUCTEeMATH3AIMIO, BbISIBICHUE MPUYMHHO-CIICJICTBEHHBIX CBSA3EH — Ui U3YUCHHs CBOMCTB
BEUIECTB W XHMMHUYECKUX pEaKIuil, eCTECTBEHHO-HAay4yHble METOJbl IMO3HAHUS — HaOIIOAeHHE,
U3MEpEHUE, MOIEIMPOBAHNE, SKCIIEPUMEHT (peallbHbIN U MBICIIEHHBIH).

[To yue6HOMY many ['BOY (riryxue, 3aaepKa ICUXUYECKOTO pa3BUTHs) Mporpamma s 10a
paccunTaHa Ha 68 4acoB B TOJ M paclpeaeiseTcs 1mo 2 yyeOHoMy Yacy B Heaento. JlaHHBI 00beM
y4eOHBIX 4aCcOB pacIpeiesieTcs ¢ HEKOTOPhIMU U3MEHEHHUSIMHU.

Tempr: «llepuoandeckuil 3aKOH M NEPUOJUYECKAs CHCTEMAa XHMMYECKUX 3jeMeHToB [[.1.
MenpeneeBa. Crpoenue aroma» u «CTpoeHue BelecTBa. XMMHUYECKas CBs3b» IEpeHeceHbl Ha 11
KJIaCC.

KanennapHo-remaTuecKkoe IJIaHUPOBAHUE COCTaBICHO COIJACHO IIPOrpaMMe, HO, Y4YUTBIBas
OCOOCHHOCTH ICUXO()U3NYECKOr0 Pa3BUTHS JAETEH, II09acOBOE pPACHpPEAEICHHE IMPOrPAMMHOIO

MaTepHrajia UBMCHCHO U BHECCHBI CIICAYIOIINEC NU3MCHCHU:

TEMATHUYECKOE INTAHUPOBAHUE
8A, 8b, 10A KJIACC

Ne HaunmenoBanue pasnennoB u Tem nporpammbl || KosimdectBo DnexTpoHHbIe (1I(POBHIC)
n/m 94acoB 00pa3oBaTeNbHbIC PECYPChI
| Beero_|
Pasznea 1.1lepBoHavyasibHble XUMHYECKHE MOHSATHS
1.1 |Xumus — BaxkHast 0071aCTh €CTECTBO3HAHUSA U 5 [[bubmanoreka LIOK
PAKTUYECKOM IEATSILHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c]]
1.2 |BemecTBa 1 XUMHYECKHE PEAKITUU 15 [[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41837c]]
‘I/IToro IO pa3feny H 20 H ‘
‘Pa?.zle.ﬂ 2.Ba:kHelilMe NpeACTABUTEIM HEOPraHUYECKUX BellecTB m
‘2.1 HB03)1yx. Kucnopon. [Toustue 06 okcumax H 6 Hhttps://m.edsoo.ru/7f41837c]] m
‘2.2 HBO}IOpOJI.HOHSITI/Ie 0 KHCJIOTax M COJIAX H 9 Hhttps://m.edSOO.ru/7f41837C]] m
‘2.3 HBona. PactBopsl. [loHsTHE 00 OCHOBaHUSIX H 10 Hhttps://m.edsoo.ru/7f41837c]] m
‘2.4 HOCHOBHHC KJIACChl HEOPTAHUUYECKUX COSAMHEHUN H 23 Hhttps:// m.edsoo0.ru/7f41837c]] m
‘I/IToro 0 pa3feny H 30 H ’
‘PezepBﬁoe BpeMs H 3 Hhttps://m.edsoo.ru/7f41837c]] ’H
(OBILEE KOJIMYECTBO YACOBIIO IIPOTPAMME | 68 | [l

TEMATHUYECKOE IINTAHUPOBAHUE
11A KUIACC (TJIYXME 34 B HEJAEJIIO)

No HanmMenoBanue pa3iesioB U TEM IPOTrPaMMBI KonuyecTBo|| DnexrporHbie (1U(poBbIe)
n/n 4acoB o0Opa3oBaTebHbIE PECyPCHI

Bcero
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Ne
/1

HanmenoBanue pa3neiioB U TeM IPOrpaMMbl

KonnuectBo
4acoB

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCH

Paznen 3.11epuoanyeckuii 3akon u [lepuoguyeckasi cucreMa xumnuyeckux djaementon /1. U.
MenaeneeBa. CtpoeHne aToM0OB. XUMH4YeCKasi CBSA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PEAKINH

(8 kaacc)

3.1 |[lepuonnueckuii 3akoH u [lepuonuueckas cucrema 10 [[bubnuoreka [IOK
xumudeckux 3aementoB 1. M. Mennaeneea. CtpocHue https://m.edsoo.ru/7f41837c¢]]
aTroma

3.2 || Xumuueckas cBsa3b. OKHCINUTEILHO-BOCCTAHOBUTEIIbHBIC 17 [[PubmuoTexa [JOK
peakiuu https://m.edsoo.ru/7f41837c]] ||

|

Hroro no pazueny 27 [[PubmuoTexa [JOK

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

Pa3znen 1.BemecTtBo U xuMuyeckue peakunum (9 kiacc) ‘

1.1 |IIoBropenue u yrnyOjaeHHe 3HAHUI OCHOBHBIX Pa3/IelioB 5 [[bubmuoteka [IOK
Kypca 8 ki1acca https://m.edsoo.ru/7f41a636]]

1.2 ||OcHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKUX PEAKITHA 4 [[bubnuoteka [IOK

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

1.3 | DnekTporMTHYecKas TUCCOMMANNSL. X UMUICCKIEC 24 [[BubmuoTexa [JOK
peaKIMy B pacTBOpax https://m.edsoo.ru/7f41a636]]

‘I/ITOFO 0 pasaeny H 33 H ‘

‘Pamen 2.HeMmeTa/1i1bI M X COeMHEHUSA m

2.1 ||OOmas xapakTepuCcTHKa XUMHYECKHX 3ieMeHTOB VIIA- 10 [[BuGmmoTteka [IOK
rpymibl. ['ajgoreHs https://m.edsoo.ru/7f41a636]] ||

2.2 ||O6mas xapakTepucTUKa XUMHUYECKUX 1eMeHTOB VIA- 14 [[bubnunoreka [IOK
rpymmbl. Cepa u e€ coeTUHEHHSI https://m.edsoo.ru/7f41a636]] ||

2.3 ||OOmias xapakTepUCTHKA XUMHYECKHUX dJIEMEHTOB V A- 18 [[BubmmoTteka [IOK
rpynmsl. A30T, Pocdop U UX COSAMHEHHS https://m.edsoo.ru/7f41a636]] ||

‘I/ITOFO 10 pasjeny H 42 H ‘

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

Peuesou perxcum
8 A knacca 2024-2025 yueGHoro roaa
Cypnonenaror /laBeiioB A.C.

Ha | yveTBepTH
Jlara 3BYKH Ienn
16.09-20.09 B ABTOMaTH3aHA
23.09-27.09 () ABTOMAaTH3aIIH
30.094.10 B-® Huddepennmanus
7.10-11.10 M ABTOMaTH3aNNA
14.10-18.10 H ABTomaTu3aims
21.10-25.10 M-H Huddepenumanus

Ha |l yveTBepTH
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Jlata 3BYyKH Llens
5.11-8.11 I1 ABTOMaTH3aNA
11.11-15.11 J-T Huddepenunanus
18.11-22.11 JI ABToMaTHu3anus
25.11-29.11 JI-JIb Hubdepenimanus
2.12-6.12 IT ABTOMaTH3aUA
9.12-13.12 b-11 Huddepenunanus
16.12-20.12 be-11b Hubdepennmanus
23.12-30.12 I1I-T-K Huddepenunanus
Ha lll yveTBepTh
ara 3BYKH Llenp
8.01-10.01 K ABToMaTHU3anus
13.01-17.01 r ABToMaTu3anus
20.01-24.01 K-I' Hudbdepenunanus
27.01-31.01 C ABToMaTHU3anus
3.02—-7.02 C-111 Hubdepenmmanus
10.02-14.02 HI-T Huddepenunanus
17.02-21.02 3 ABToMaTu3anus
24.02—-28.02 3-3b Hubdepenmmanus
3.03-7.03 C-3 ABToMaTHU3anusA
10.03-14.03 XK ABToMaTu3anus
17.03-21.03 AK-3 Huddepentmanus
Ha |V uerBepTh
Jlara 3BYKH Lenn
31.03-4.04 X ABToMaTu3anus
7.04-11.04 S ABToMaTu3anus
14.04-18.04 A-A Huddepenumnanus
21.04-25.04 E ABToMaTH3aLus
28.04-30.04 E-O Huddepenumanus
5.05-8.05 E-O Huddepennmanus
12.05-16.05 bl ABToMaTH3aLus
19.05-26.05 bI-1 Jnbdepenmmanus
PeueBoi peskum
8 «b» kmacca
2024 - 2025 yuebHoro roja
Cypanonenaror AaepbsHoBa E.H.
| yerBepTH
Mara 3ByKH \ Hean
2.09 — 13.09 JINATHOCTHUKA




16.09- 20.09 ] aBTOMAaTH3alHs
23.09 - 27.09 0 - 0b nudepennmanus
30.09 - 4.10 i aBTOMATHU3aLIN
710 - 11.10 I - Ib nuddepenunanus
' ' bezyoapuwiii O, 0801iHbIE CO2NACHbLE
A-T nudepennmanus
14.10-18.10 0801IHbIE CO2NIACHbBIE 8 CLOBAX C
npeono2amu
21.10 - 25.10 6 -1, Ob - b nuddepenumanms
Il yeTBepTH
Hara 3ByKH Hean
511 -8.11 M aBTOMaTHu3aluia
' ' UHMOHAYUS 8 8OND.NPEOJl
11.11-15.11 M-0 nuddepenunanus
18.11 - 22.11 H aBTOMAaTHU3aIU
25.11 - 29.11 H- I nuddepenunanus
212-6.12 C ABTOMAaTH3alusA
' ' UHMOHAYUA eocm.npe()ﬂ.

9.12 - 13.12 3 aBTOMAaTHU3aIU
16.12 - 20.12 ¢,Cb — 3, 3b nuddepenunanus
2312 92712 c- 11 nuddepenunanus

. . couemaHuAd mvscCA, mci
11l 4erBepTh
Hdara 3ByKkHn Hean
8.01-10.01 n-T mudpepeHnmanus
13.01-17.01 111 aBTOMAaTHU3aIUA
20.01-24.01 X aBTOMAaTHU3alUA
UHMOHAYUS 6 NOBECME. npedﬂ.
27.01 - 31.01 1= 2K nuddepenrarms
couemaHus orcu, i, yu
¢c- 1
10.02 — 14.02 C0BECHOE YOAPEHUE 6 CLONCHBIX nuddepenunams
cjloeax
3.02-7.02 3- K nuddepennmanus
10.02 - 14.02 1 aBTOMAaTHU3aINA
Jlo2uyeckoe yoapeHue

17.02 -21.02 q - 111 nuddepennmanus

q-Th

25.02-28.02 380HKUe co2ll. B koHye u cepedune . Auddepentmanms

3.03-7.03 I aBTOMAaTH3aIIUI
couemaHusl Cd, 34, JiIC4 KaK W
11.03 - 14.03 I - 1Y nuddepenunanus
' | COYemManusl 4, 34, Hcy Kax uj
18.03 — 21.03 g - I nuddepennmanus

IV 4yerBepTh




Jlara 3ByKkHn eanb
30.03 - 3.04 Y — I - I nuddepennmanus
7.04 -11.04 J-p nudepeHnmanus
14.04 — 18.04 J-Jb nuddepenunanus
naysa 6 pacnpocmp.npeoi
21.04 — 25.04 P —pb Anpepenimans
naysa 8 pacnpocmp.npeoi
28.04 — 30.04 K-T nuddepenunanus
Jlo2uieckoe yoapemue
505 . 805 X dBTOMATHU3al s
HEenpoU3HOCUMbIE CO2JL.38YKU
12.05-16.05 K—I—X nudepennmanus
19.05 — 23.05 I, Th ABTOMaTHu3anus;i
25.05 — 28.05 X, Xb aBTOMaTHu3anus;i
Peuesoii pesrcum
10a xmacca Ha | wuyerBeprs 2024 —2025 y4eOHOTO roja
Cypoonedacoe Ilpuzaesa JD.A.
Jlama 3eyku Lenw
9.09 —13.09 0 aBTOMAaTHU3alUI
16.09 —20.09 0-0b g hepeHIranus
23.09 — 27.09 bi aBTOMAaTHU3alIUA
30.09-4.10 I-1Tb g hepeHIranns
bezyoapnuiii O, 06olinble
co2nacHvle
7.10-11.10 I-T nuddepeHmmraus
060UIHbLE CO2NACHBIE 6 CILOBAX
¢ npeonozamu
14.10 - 18.10 0-11, Ob-TIb b depeHmanus
21.10 - 25.10 H aBTOMAaTH3AIUI
Ha |l yerBepTs 2024-2025 yuebHOTO roma
Jlama 3eyku Llenw
5.11-8.11 M aBTOMAaTH3alUI
UHMOHAYUSL 8 BONP.NPEOL.
11.11-15.11 M-0 muddepeHmanus
18.11 -22.11 H-1 muddepeHmanus
25.11 - 29.11 c aBTOMAaTHU3alMA
UHMOHAYUS BOCKI.NPEOIL.
2.12-6.12 3 aBTOMAaTHU3alMA
9.12 - 13.12 ¢,Ch — 3, 3b muddepeHmanus
16.12 - 20.12 c-11 muddepeHranus
couemanust mvcsi, mcs
23.12 -27.12 -T nuddepeHmaus
11l gerBepTH
Jama 36yKu Henw
9.01-17.01 I, K
aBTOMAaTH3aIs

UHMOHAYUA 6 NOBECMS.. npedfz.




20.01-24.01

oI-K

couemaHusl ycu, wu, yu Amdepennmanus
27.01-31.01 Cc-1II
cnogecHoe yoapeHue 8 nuddepeHmanus
CIOJNCHBIX CNIOBAX
3.02-7.02 3-3K nuddepeHmanus
10.02 - 14.02 q
aBTOMAaTH3AIUs
Jlo2uiecKoe yoapenue
17.02 - 21.02 Y-I11 b depeHImanus
24.02 -28.02 Y-Th
360HKUE CO2Il. 8 KOHYE U g depeHmraus
cepeoure CI.
3.03-7.03 i}
aBTOMAaTH3AIUs
COYemaHusl C4, 34, JHcd Kax u
10.03 - 14.03 II-111 dpdepermams
COYEeMAaHUsl C4, 34, HCY KaK w
17.03-21.03 q-111 nuddepeHmanus
IV 4derBepTh
Jlama 3eyku Lenw
31.03-4.04 JI-J1b muddepeHmanus
naysa 8 pacnpocmp.npeoi
7.04-11.04 p -pb muddepeHmaus
naysa 8 pacnpocmp.npeoi
14.04 — 18.04 K aBTOMAaTH3AIUI
JloeuyecKoe yoapenue
21.04 — 25.04 r aBTOMAaTH3AIUI
28.04 - 30.04 X aBTOMAaTH3alUI
HEeNnpoOU3HOCUMbIE CO2JL.38YKU
5.05-8.05 K-T-X muddepeHmanus
12.05 - 16.05 T, Th aBTOMaTH3aLHs
19.05 — 23.05 X, Xb aBTOMaTH3AIHS
PEYEBOI PEXXUM
11 «A» kimacca Ha 2024-2025 y4eOHbIi 101
Cypnonenaror: [Tanuna O.C.
| yeTBEPTH
Hara 3ByKH Heanb
2.09 —6.09 A-0-VY Juddepennmanms
9.09 - 13.09 n-5 Hudbdepennmanms
16.09 — 20.09 M-H-II Huddepenuumanms
23.09 — 27.09 H-T Hudbdepennmanms
30.09-4.10 H - Hb Huddepenunanus
7.10-11.10 IT-ITb Huddepennmanms
14.10 - 18.10 M - Mb Huddepennmanms




21.10 - 25.10 B-® Huddepenunanus
Il yeTBepTHL
Hara 3ByKH Hean
511-8.11 J-T-H_ Huddepenunanus
11.11 — 15.11 E-D Huddepennmanus
18.11 —22.11 A-D Huddepenumanms
25.11 -29.11 C ABTOMAaTH3a1IUI
212 -6.12 I ABTOMAaTH3a1IUI
9.12-13.12 C-1I Huddepennmanms
16.12 - 20.12 3 ABTOMaTH3aIUg
23.12 - 30.12 XK ABTOMAaTH3a1IUI
Il yeTBepTH
Hdara 3ByKH Hean
8.01-10.01 3- K HNuddepenumanms
13.01-17.01 n-u JndbepeHmpars
20.01 -24.01 K-T Huddepenunanms
27.01-31.01 X-K HNuddepennmanms
3.02-7.02 C-X-K HNuddepennnanms
10.02 — 14.02 b-I Huddepenunanmys
17.02 - 21.02 b-1-T Huddepenunanys
25.02 — 28.02 O-T Hudbdepennmanms
3.03-7.03 I'-K Huddepenunanms
11.03-14.03 E-O Huddepenunanms
17.03 - 21.03 A-E-10 Hudbdepennmanms
IV gyeTrBepTH
Hara 3ByKH Heanb
31.03-4.04 P ABTOMaTH3aIMA
7.04-11.04 P-JI Huddepenunanus




14.04 - 18.04 I ABTOMaTH3a1UI
21.04 - 25.04 T-C-1] Huddepennmanms
28.04 -8.05 T - 11 Huddepennmanus
12.05-16.05 Y -] Huddepenunanus
19.05 - 26.05 T-4 Huddepennmanms

PeueBoii MmaTepuaJ 1o pa3BUTHIO CAMOCTOSITE/ILHOM PeYr HA YPOKAX XUMHUH
Knacc 8a, 86, 10a
1 yeTBepTH.

IlepBoHayalbHbIC MOHATUS O XUMHH (1 YacTb)

1.Yro n3yuaer xumua? (XUMHUS U3y4aeT BELIECTBA U UX CBOMCTBA)

2.Yto Takoe BemecTBO? (BEIIECTBO —3TO TO, U3 YET0 COCTOST TeNa)

3.Yro takoe Tena?( Tena — 3TO BCE, UTO HAC OKPYXKAET)

4. U3 yero cocTosT BemecTBa?( BElIecTBa COCTOST U3 MOJIEKY)

5. YUrto Takoe cBOMCTBO BemiecTB? (CBOMCTBO BEIIECTB -3TO TO, YEM OJHO BEIIECTBO OTJIMYAETCS OT
Jpyroro)

6. Uto Takoe aTomM? (aTOM-3TO HAUMEHBIIINE XUMUYECKHA HEJIETUMbIC YaCTHUIIbI BEIICCTBA)

7. HazoBu xumuueckyro nocyay? (mpoOupka, Kkoiida, XAMUYECKHA CTaKaH, [IIUHADP)

8.Kak y3HaTh aTOMHYIO Maccy 3jeMenTa? (Hago MoCMOTPETh B TaOIuIly MeH/eneesa)

2 yeTBepTH
IlepBoHayaJIbHbIE TOHATHS 110 XUMHH (2 YacCTh)
1. Yro nmokassiBaeT xumuueckas popmyina? (Xumuueckas Gpopmysa Moka3blBaeT COCTaB MOJIEKYIIbI)
2. KakoBbl IPU3HAKY XUMUYECKUX peakuii?( MpU3HAKU XUMHUECKUX PEaKLUi — 3TO U3MEHEHHE 1IBETa,
MOSIBIICHHE 3aI1axa, BHINA/ICHUE OCAJIKa, BBIZICIICHUE CBETA U TETjIa)
3. Kak npousHocutcs popmyna HoSO4? (hopmyna mpou3HOCUTCS - alll J1Ba 3¢ O YETHIPE)
4.Ha30BUTE THIBI XUMHUECKUX PeakIuii? ( 3TO peaKkIuy pa3ioKeHus, COeTUHECHNUS, 3aMEIIICHHS,
oOMeHa)
5.CKaxuTe 3aKOH COXpAHEHHs BEIIECTB? (Macca BEIIECTB, BCTYNUBIINX B PEAKIUIO, paBHA Macce
BEIIECTB, 00Pa30BABIIUXCS B PE3YJIbTATE PEAKIINN)
6. Kak y3Hath MOeKyJsipHyto Maccy? (MOJIEKyJsipHas Macca paBHa CyMMe aTOMHBIX Macc aTOMOB,
YMHOKEHHOE Ha YHCJIO aTOMOB)
7. Kakue BemecTBa Ha3bIBAIOT MPOCTHIMU? (TIPOCTHIMU HA3bIBAIOT BEIIECTBA, COCTOSIINE U3 aTOMOB
OJTHOT'0 XUMHUYECKOTO 3JIEMEHTA)
8. Kakue BemiecTBa Ha3bIBAIOT CIIOKHBIMU? (CIIO)KHBIMH HA3bIBAIOT BEIIECTBA, COCTOSIINE U3 aTOMOB
PasHBIX XMMHUYECKHUX 3JIEMEHTOB)

3 yeTBepPTH
Kucnopoa. Bopopon.
1.KakoBsl (husmdeckue cBoicTBa Bojgopoaa? (ITo rasz, 6e3 1sera, 6e3 3anaxa.Camblil TETKUA U3 BCEX
ra3oB)
2. I'ne npumeHstoT kKuciopoa?( KUCIOPOI MPUMEHSIOT MEUIIMHE, CBAPKE METAJIOB, aBUAIIIH )
3.CkaxuTe coctaB Bo3nyxa?(B coctaB Bo3ayxa BXOAMT: a30T, KUCIOPO. ,01aropoIHbIE Ta3kl,
YTJIEKUCIBIN Ta3)
4. Yro takoe okcuabl? (OKCUIBI 3TO CIOKHBIE BEIIECTBA, KOTOPHIE COCTOAT U3 IBYX AJIEMEHTOB, OIUH
13 KOTOPBIX - KUCJIOPOJ)
5. I'te npuMeHsI0T BOAOPOA?(BOJOPO IPUMEHSIIOT B IOJIY4YEHUH aMMHUaKa, pe3Ka METAJLIOB,
MOJIy4YEHHUE COJISTHOW KUCIIOTHI.
6. UeMy paBHa aTOMHasi Macca Kuciioponaa? (aToMHasi Macca KHCIopoja paBHalo6)




7. Uyma paBHa aToMHasi Macca Bojaopoaa? (aToMHas Macca KHUCIopoja paBHa 1)
8.Craxxute XUMHUECKYIO popMyiy Bogopona? (popmyny Bogopoaa - am gBa  Hp)

4 yeTBepTH
Bona. PacTBopbl.
1. HazoBu dhopmyy monekyinsl Boasi? (H,O am iBa o.)
2. Ckaxu KaueCTBEHHBIM COCTaB MOJIEKYJIbI BO/bI? (JIBa aTOMa BOJAOPOJAa U OJMH aTOM KHCIIOPOa)
3.KaxkoBsI (hmu3mueckue cBoiicTBa Boabl? (Bona - mpo3payHas )KUIKOCTh O€3 BKyca M 3amaxa)
4.Yto oOpa3zyercs mpu pa3ioKeHUH BOJbI? (IIPU pa3iokKEHUH BOJbI 00pa3zyeTcs KHUCIOPOa U BOJAOPO)
5. YUemy paBHa MOJIEKYJIIpHAst Macca BoJIbI? (MoJeKyisipHas macca Boabl paBHa 18, M (H20) = 18)
6. ['ne npumenstoT Boay? (BoJia MpUMEHSETCSl KaK paCTBOPUTEIb, JJIsl MOTYyYEHUSI XUMUYECKUX KUCIIOT,
MIOJIMBA T10JIEH, B OBITY)
7.Uemy paBHa IJIOTHOCTH BOJIBI? (IUTIOTHOCTH BOJIBI paBHA 1 T/MiT)
8.Kakue TuIibl BEECTB pa3inyaroT 0 PACTBOPUMOCTH?( TUIIBI BELIECTB PA3INYaIOT 110
PacTBOPUMOCTHU-ITO XOPOIIO PACTBOPUMBIE, MAJIOPACTBOPUMBIE, HEPACTBOPUMBIE)

PeueBoii MaTepuaJ o pa3BUTHIO CAMOCTOSITEILHON peun HA YPOKAX XUMHUHU
Kaacc 11a
1 yeTBepTH.
KonvdecTBeHHBIC OTHOIICHUS B XUMUH OCHOBHBIC KJIACCHI HEOPTAHMYECKUX COSAMHCHHUN

1. Yro takoe N (3H)? (3H- 3TO KOJIMYECTBO BEIIECTBA)

2. UYto takoe M (3M)? (3M - 3TO MOJICKYJISIpHASI Macca )

3. Uemy paBHa MOJIEKyJsipHAst Macca MoJeKysbl kuciopona Oy ? (MoyekyispHas Macca

MOJIEKYJIBI KHCTIOpoJa paBHa 32)

4. Yewmy paBHa aTOMHas Macca (aTOMHasi Macca a3ota paBHa 14)

5. Enununa mamepenus konuyecTBa BemectBa? (Equnuiia namMepenus KoJiMyecTBa BEIecTBa -
MOJIb)

6. Kaxk HasbiBaetcs Benmunna Na = 6,02%10% (BemmmumHa Np = 6,02*10% 510 umcino ABorajipo?)

7. Ckaxute 3aKk0H ABoraipo? (B paBHBIX 00bEMax pa3NUYHBIX TA30B MPU OJMHAKOBBIX YCIOBHIX
HAXOJUTCS OJMHAKOBOE YHCIIO MOJICKYI)
8. Kax nazpiBaetcs BenuunHa V) =22.4 n? (Benuunna Vy =22,4 1 — 3TO MOJSIPHBIN 00BEM)

2 4eTBepTh.
OcHOBHBIE KJIACCHI HEOPTaHMYECKUX COSMHEHMNI (mpoaoinkenue). Ilepuoamdeckuii 3axkod u [1ICD
1. Kakwue BoI 3HaeTe UHAMKaTOPBI?( HAMKATOPHI 3TO heHONPTANICHH, METHIOPAHK, TAKMYC)
2. Kak Ha3pIBaIOT peakIuio MEXy KUCIOTON U OCHOBAHHEM Ha3bIBAETCS? (PEAKIIUIO MEXTY
KHCIIOTON ¥ OCHOBaHHMEM HA3bIBACTCSI pEaKIvsl HEUTpaIu3aueil).
3. Yro Takoe conmu?(Coau — CI0KHBIE BEIIECTBA, COCTOAIINE U3 aTOMOB METAJUIOB U KUCJIIOTHBIX
OCTaTKOB)
Hazosute BemectBo BaCl, (ximopun Gapust)
HazoBure BemectBo KsS (cynbhun 6apus)
UYro Takoe nepuon? (Ileproasl — 310 ropuzoHTaNIbHBIE PsAbI B Ta0auie Meneneesa).
Uro Takoe rpynma?( rpynmna — 3TO BEPTUKAIBHBIC PSIBI B TAOIHIIE).
Ckoupko rpymi B Tabiuie? (rpym B Ta0auIe 8)

N O A

3 yeTBEpPTH.
Ilepuoanueckuii 3axkoH 1 [ICD. XuMHUYeCKasa CBA3E U CTEIEHbL OKUCIICHHUS

=

HazoBure rpymnmy 6;1aropoaHbIX ra30B (01aropoHble ra3bl- 3TO refinii, KCeHOH, HEOH, aproH)
HazoBuTe rpynmy rajioreHoB. (rpyIiny rajJloreHoB: 3T0 GTOp, XJIOp, Opom)

3. HazoBute rpymnmy meaoyHbIX METAJUIOB. (IPYIITY HIETOYHBIX METAJUIOB: 3TO JIUTUHN, HATPUH,
KaJIAH. ..)

Uemy paBeH 3apsq atoma?( 3apsJ aTOMa paBeH MOPSAIKOBOMY HOMEpY).

CxkoubKo mepuoioB B Tabmuiie? (mepro0B B Tadmie 7)

N

ok~



6. UYro Takoe xMMHUECKasl CBA3b?( XMMHUYECKas CBSI3b - 3TO CBA3b MEXy aTOMaMH B MOJICKYJIaxX).

UYro Takoe cTeneHb OKUCIEHUS? (CTENEHb OKUCIEHUS - 3TO YCIOBHBIN 3apsiy)

8. Uemy paBHa cTeleHb OKUCJIEHUS MPOCTHIX BelecTB? (CTENEHb OKUCIEHHSI TPOCTHIX BEIIECTB
paBHA HOJIO)

~

4 yeTBepTh.

ZlI/ICCO! [MalAa

1. Uto Takoe noH?( MloHbI — 3TO aTOMBI, UMEIOLIUE 3aPsi] TUTFOC WIH MUHYC)

2.Uto Takoe 31eKTpoNIuTHYecKas Auccoranusi? (3JIeKTpoIUTHIYECKas IMCCOLMAIINS -3TO pacia/l
3JIEKTPOJIUTOB HA MOHBI)

3.Ut0 Takoe kKaTHOH? (KATHOH — 3TO MOJIOKHUTEIHHO 3apsHKCHHBIA HOH)

4.Yto Takoe aHHOH? ( aHMOH — 3TO OTPULIATENIBHO 3apSKEHHBIN HOH)

5. Ha xakue noHbI AUCCOIMUPYIOT KUCIOTHI? (KUCIOTHI JUCCOLMUPYIOT HA HOH BOJOPOAA U HOH
KHCJIOTHOTO OCTaTKa)

6 Ha xakuie HOHBI JUCCOUUPYIOT COMU? (COJIU AUCCOIMUPYIOT HAa MOH METaJlIa U MOH KHUCIIOTHOTO
OCTaTKa)

7. Ha xakue noHbBI AUCCOIMUPYIOT OCHOBaHUS? (OCHOBAHHUS JUCCOLUUPYIOT HA TUAPOKCUI HOH U UOH
MeTasuia)

8. UTo Takoe 3JeKTPOIUTHI? (IIEKTPOIUTHI — 3TO PACTBOPHI, KOTOPHIE MPOMYCKAIOT SIEKTPUUECKUN
TOK)

Y4yeOHO- MeTOANYECKNH KOMILIEKT:

1. Xwumwus. 8 knacc: yue6. st obmeodpaszoar. opranuzanuid/ O.C. I'abpunusa, U.T.
Octpoymos, C.A. Craakos.- 3-¢ uzf.. - M.: [Ipocsenienue, 2021.
2. Xwumus. 9 kimacc: yue6. mis oomeoopasosar. opranm3zanuid/ O.C. I'abpunuss, N.T.
Octpoymos, C.A. Craakos.- 3-¢ uz.. - M.: [Ipocsemnienue, 2021.

JlonosiHuTE ILHAS JIUTEPATYpA:

http://wiki.tgl.net.ru

1. http://www.school.edu.ru

http://nsportal.ru
http://kopilkaurokov.ru
http://videouroki.net
http://ndow.ru
http://fcior.edu.ru
http://openclass.ru
http://school-collection.edu.ru
http://chemi.org.ru/ (Y4ebHUK Xumunn)
10 http://home.uic.tula.ru/~zanchem/ (3aHumarenbHas xumus)
11. http://hemi.wallst.ru/ (Xummna. O6pa3oBaTenibHbIA CAaUT AN LWKOJAbHUKOB)
12. http://chemistry.narod.ru/ (Mup xvumun)
13. http://www.alhimikov.net/ (None3Haa nHbopmauma No XMMUN)
14. http://www.xumuk.ru/ (XuMuK.ru - canT o xumum)
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IHOYPOYHOE INIAHUPOBAHUE

8 KJIAAC (8A, 8B, 10A KJIACC)

No Tema ypoka KonnyectBo ||[DnekTpoHHbIE ITUGPOBBIC 00pa30oBaTEIbHBIC
/1 4acoB pecypcbl
‘ Bcero |
‘1 HHpez[MeT XUMHH. POJIb XMMUH B J)KU3HHU YeoBeKka. Tena U BemecTa H 1 Hhttps://m.edsoo.ru/fdeZlOC]]
‘2 HHOHHTI/IG 0 METO/ax MO3HAHMS B XHMUHU H 1 Hhttps://m.edsoo.ru/ff0d227e]]
3 [TpakTuueckas pabota Ne 1 «IIpaBuna paboTsl B 1abopaTOpuu U NPUEMBI 0OpallieHus 1 [[bubmuoteka [IOK
¢ 1a0OpaTOPHBIM 000PYIOBAHHEM https://m.edsoo.ru/ff0d23dc]]
‘4 HqI/ICTI)IC BertecTBa u cmecH. CriocoObl pa3zieiicHus cMecei H ||https:// m.edsoo.ru/ff0d26c¢a]]
5 [TpakTuueckas paborta Ne 2 «Paznenenue cmeceit (Ha mpuMepe OYUCTKU MOBAPEHHON [[bubmuoteka [IOK
COJIN)» https://m.edsoo.ru/ff0d28c8]]
‘6 HATOMLI U MOJICKYJIbI H ||https://m.edsoo.ru/ff0d2a6c]]
7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB [[BubmmoTeka LIOK
https://m.edsoo.ru/ff0d2be8]]
8 [IpocTeie U CIOXKHBIE BENIECTBA 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d2a6c]]
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d2d50]]
10 |[3akOH OCTOSTHCTBA COCTaBa BEIIECTB. XUMUYeckas popmyia. BaleHTHOCTh aTOMOB 1 [[BubmmoTexa [IOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2eae]]
11 ||OtHOCcuTenbHas aToMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAsi Macca 1 [[BuGmmoTexa [IOK
https://m.edsoo.ru/ff0d323c]]
12 |[MaccoBas J10J1s1 XUMHYECKOTO 3JIECMEHTA B COSAMHEHUHN 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d350c]]
13 |[KommgectBo BemectBa. Moiib. MossipHast Macca 1 [[Bu6mmoTeka [IOK
https://m.edsoo.ru/ff0d5230]]
14 || ®usmveckue U XUMHUYECKHUE SIBJICHUS. XUMHUECKash PEaKIus 1 [[Bu6mmoTeka [IOK
https://m.edsoo.ru/ff0d37fa]]



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d37fa

Ne Tema ypoka KonnyectBo || DnexkrponHble HdpoBbie 00pa3oBaTeNbHbIC
n/m 4acoB pecypchl
Bcero

15 |[IIpu3Haxu u ycioBuUs IPOTEKAHUS XUMUUYECKUX peaKLnii 1 [[bubmuoreka LIOK
https://m.edsoo.ru/ff0d3al16]]

16 |3akoH coxpaHEHHs MacChl BEUIECTB. XUMHUUECKUE YPAaBHCHHS 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d3b88]]

17 ||BeruucieHust KOJM4YEeCTBA, MACChl BEIIECTBA 10 YPABHEHUSAM XUMHUYECKUX PEAKITUN 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d5708]]

18 |[Knaccudukanus XUMAYECKUX PEAKIUi (COCTMHCHUS, PA3JIOKCHHIS, 3aMEIIICHUS, 1 [[BubmuoTexa [JOK
obmeHa) https://m.edsoo.ru/ff0d3f34]]

19 | M. B. JlomoHOCOB — y4€HbIH-3HIMKIONEAUCT. OO00IIeHNE U cucTeMaTH3aIus 1 [[BubmuoTexa [JOK
3HaHUI https://m.edsoo.ru/ff0d40c4]]

20 |[KontponbHas pabota Nel mo teme «BermiecTBa U XUMHUUYECKUE PEAKIIHID) 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d4290]]

21 | Bo3myx — cmech ra3oB. CoctaB Bo3ayxa. Kuciopog — 3nemMeHT u mpocrtoe 1 [[BubmmoTexa LIOK
BeniecTBo. O30H https://m.edsoo.ru/ff0d448e]]

22 ||®usnyeckue U XUMHUYECKUE CBOICTBA KUCIOPOa (peaKkIi OKUCIIEHHsI, TOPEHHUE). 1 [[bubmnoreka LIOK
[TousiTHe 00 OKCHIAX https://m.edsoo.ru/ff0d4614]]

23  ||CocoObl NOIy4YeHUs: KUCIOpOo/ia B TaOOpaTOPHH U MPOMBIIIIIEHHOCTH. [Ipumenenune 1 [[bubmnoreka LIOK
KHCJIOpo/ia https://m.edsoo.ru/ff0d497a]]

24 |TerutoBoi 2P PEeKT XUMUIECKON peaKIiy, MOHATHE O TEPMOXUMHUIECKOM YpaBHEHHH, 1 [[bubmuoreka [IOK
9K30- U SHJOTEPMUYECKUX PEAKITHIX https://m.edsoo.ru/ff0d4790]]

25 |TommuBo (HedTh, yroib U MeTaH). 3arps3HEHUE BO3TyXa, CHOCOOBI €ro 1 [[bubmnoreka LIOK
PE0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a]]

26 |[IpaxTuueckas padota Ne 3 o teme «llonaydyenne u cobupanue KUCIOpo1a, U3yueHUe 1 [[bubmuoreka LIOK
€ro CBOMCTBY https://m.edsoo.ru/ff0d4ae2]]

27 || Bomopon — 3JeMeHT U TPOCToe BemecTBO. Haxox ieHne B mpupoie 1 [[Bu6mmoTeka [IOK
https://m.edsoo.ru/ff0d4dd0]]

28 ||®usnyeckue U XUMHUYECKUE CBOIcTBa Bojopoa. [Ipumenenue Bogopoaa 1 [[bubmunoreka LIOK

https://m.edsoo.ru/ff0d4dd0]]
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Ne Tema ypoxka KonuuectBo || 9nexTpoHHBIe IM(POBBIE 00pa3oBaTEIHHBIC
n/n 9acoB pecypcsl
Bcero

29 |lloHsATHE O KHCIIOTaX U COJISIX 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d50d2]]

30 ||CrmocoObI mosrydeHus BOJIOpoJia B JabopaTopuu 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d4dd0]]

31 |[IpakTtuueckas padota Ne 4 o reme «llonmyduenue u cobupanue Boopoja, H3y4eHHUE 1 [[BubmuoTexa [JOK
€ro CBOMCTBY» https://m.edsoo.ru/ff0d4f42]]

32  |Monspablii 00BEM razoB. 3akoH ABOraapo 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d542¢]]

33  ||Beruncienusi 00béMa, KOJMUECTBA BEIIECTBA ra3a M0 €ro U3BECTHOMY KOJHUYECTBY 1 [[bubmuoteka [IOK
BEIIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0]]

34 | Bpruucienusi 00bEMOB I'a30B [0 YPaBHEHHIO PEaKIIMKU HA OCHOBE 3aKOHA O0BEMHBIX 2 [[bubmuoteka [IOK
OTHOIIICHHI T'a30B https://m.edsoo.ru/ff0d5708]]

35 | ®Pusnyeckue M XUMHUYECKHE CBOHCTBA BOIBI 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d587a]]

36 ||CoctaB ocHoBanwuii. [ToHsTHE 006 MHIMKATOpPAX 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d59e2]]

37 | Bopna kak pactBopuTenb. HacklllieHHbIE U HEHACHIIIEHHBIE pacTBOPBL. MaccoBast 101is 2 [[bubmuoTeka [IOK
BEIIIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40]]

38 |[[IpakTmueckas padota Ne 5 mo Teme «[IpuroToBiieHrne pacTBOPOB C OMPEIEIEHHON 2 [[PubmmoTeka [IOK
MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba]]

39 |[KontposbHas pabota Ne2 no teme «Kuciopoa. Bonopon. Boga» 2 [[bubmnoreka LIOK
https://m.edsoo.ru/ff0d6342]]

40 ||Okcunsl: cocTaB, KiaccudUKaIys, HOMEHKIATypa 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d664e]]

41 |[IlomydeHre U XUMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB 2 [[Bu6mmoTeka [IOK
https://m.edsoo.ru/ff0d664e]]

42 ||OcHoBaHMs: cocTaB, Ki1accudukaIys, HOMEHKIATypa 2 [[BubmuoTexa [JOK

https://m.edsoo.ru/ff0d67ca]]
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Ne Tema ypoxka KonuuectBo || 9nexTpoHHBIe IM(POBBIE 00pa3oBaTEIHHBIC
n/m 4acoB pecypchl
Bceero ‘
43 |[lomydeHre u XUMUYECKUE CBOWCTBA OCHOBAHUI 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d67ca]]
44  |[KucnoThl: COCTaB, KJIacCUudUKAIUsI, HOMEHKIIATypa 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ffOdfee2]]
45 |[ITomydyeHHEe ¥ XUMHYECKHE CBOMCTBA KUCIOT 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ffOdfee2]]
46 ||Conu (cpenHue): HOMEHKIATYpa, CIIOCOOBI TOyUeHHU s, XHMUYCCKUE CBOWCTBA 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ad9474]]
47  |[IIpakTuyeckas padora Ne 6. PemeHre skCriepuMEHTAIBHBIX 33124 110 TeME 2 [[BubmuoTeka [JOK
«OCHOBHBIE KJIACChI HEOPTAaHUYECKUX COCTUHEHHI https://m.edsoo.ru/00ad9b7c]]
48 |['enernueckas CBSI3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUI 2 [[BuGmmoreka IJOK
https://m.edsoo.ru/00ad9a50]]
49 ||O6o0IeHNE U CUCTeMATHU3AIHS 3HAHHIA 2 [[PubmmoTeka [IOK
https://m.edsoo.ru/00ad9cb?2]]
50 |[KonTposbHas padota Ne3 no teme "OCHOBHBIE KJIacChl HEOPTAaHUYECKUX COeTMHEHUN" 1 [[bubmnoreka LIOK
https://m.edsoo.ru/00ad9ela]]
51 |[Pe3epBHbIii ypok. O0001IEHNE U cCUCTEMATH3aIs 3HAHUIH 2 [[bubmnoreka LIOK
https://m.edsoo.ru/00adb33c]]
(OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME [ 68 |
MNOYPOYHOE INJNTAHUPOBAHHUE
11A KJIACC (3IP, I'/TYXHUE 34 B HEIEJIIO)
Ne Tema ypoxka KonunuectBo DneKTpoHHbIE HU(POBBIE
n/m 4acoB o0pazoBaTesbHbIE PECYPChI
‘ Bcero ‘
1  |[[IepBble mOMBITKH KJIACCU(PUKALNU XUMHUUECKUX AJIeMeHTOB.IIoHATHE O Ipymax CXOAHbIX 1 https://m.edsoo.ru/00ad9ffa]]
DIIEMEHTOB
‘2 HHepI/IOIlI/ILIeCKI/Iﬁ 3akoH U [lepuoanueckas cucreMa XUMHYECKUX 31eMeHTOB JI. U. H 1 H[[BI/I6J‘II/IOTeKa HOK
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Ne Tema ypoxka KonuuecTtBo DJEeKTpOHHBIEC IU(PPOBBIE
n/m 94acoB 00pa3oBaTesbHBIC PECYPChI
‘ Bcero ‘

| |Menneneesa | Inttps://m.edsoo.ru/00ada52c]] |
‘3 HHepI/IOI[BI, TPYIIIBI, OIIPYIITBI H Hhttps:// m.edsoo.ru/00ada52c]] ‘
‘4 HCTpOGHI/Ie atomoB. CocTaB aTOMHBIX saep. M30Torb! H Hhttps://m.edsoo.ru/OOada342]] ‘
5 CrtpoeHue JIeKTPOHHBIX 000JI09€K aTOMOB 3j1eMeHTOB Ilepuoanueckoii cucremsr /1. 1. [[BubmuoTexa [JOK

Memneneesa https://m.edsoo.ru/00ada6bc]]
6 | XapakTepHcTHKa XUMHYECKOTO JIEMEHTA IO €ro MoJIoKeHuto B [lepuoamueckoii cucreme 2 [[bubnuoreka [IOK

J1. . MenneneeBa https://m.edsoo.ru/00ada824]]
7 |[3nauenue [leproguueckoro 3akoHa jJid pa3BuTus Hayku u npaktuku.Jl. . Mennenee — 1 [[bubnuoreka [IOK

YUCHBIH, MEAAaror U rpa1aHuH https://m.edsoo.ru/00ada96e]]
8 DJIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHX 31eMeHTOB 10 yacos 1 [[bubmuoteka [IOK

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

‘9 HI/IOHHaH XUMHYECKast CBA3b H 2 Hhttps://m.edsoo.ru/OOadacS4]] ‘
‘10 HKOBaneHTHaﬂ MOJISIPHAS XUMHYECKas CBSI3b H 3 Hhttps://m.edsoo.ru/OOadaabS]] ‘
‘11 HKOBaJ'IeHTHaSI HETOJISIPHAsT XUMHYECKasl CBS3b H 3 Hhttps:// m.edsoo.ru/00adaab9]] ‘
‘12 HCTCHCHL OKHCIICHHS H 3 Hhttps://m.edsoo.ru/OOadae28]] ‘
‘13 "OKI/ICJ‘II/ITGJ'II)HO-BOCCTaHOBI/ITeJ'IBHBIG peakiuu H 3 HhttpS://m.edSOO.ru/OOadb076]] ‘
‘14 HOKI/ICJ‘[I/ITGJ‘II/I 1 BOCCTAHOBUTEIU H 2 Hhttps://m.edsoo.ru/OOadb076]] ‘
‘15 HKOHTpom,HasI pabota Ne4 o teme «CTpoeHue aToma. XHUMHUYECKast CBSA3b) H 1 Hhttps://m.edsoo.ru/OOadb486]] ‘
‘16 H3aKOHOMepHOCTI/I B U3MEHCHUHU CBOMCTB XUMHUECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHOIOB H 1 H[https:// m.edso0.ru/00adb6b6]] ‘
‘17 HKJIaccmpHKauHﬂ ¥ HOMEHKJIaTypa HEOPraHMUECKHIX BELIECTB H 1 Hhttps:// m.edsoo.ru/00adb7e2]] ‘
18 |Ilepuommyeckuii 3akoH. [leproauueckas cucrema XuMUYecKux saemeHToB 1. U. 1 https://m.edsoo.ru/00adb59¢]]

MenneneeBa
‘19 HBI/II[LI XUMHUYECKOHN CBSI3U U THIIHI KPUCTAIUTMUECKUX PEIIETOK H 1 Hhttps:// m.edsoo.ru/00adbac6]] ‘
20 |KontponbHas padota Nel no reme «IloBTopenue u yriy0OneHne 3HaHUH OCHOBHBIX 1

pa3ziesioB Kypca 8 Kiacca»
‘21 HKnaccmbHKaum[ XMUMHUYECKUX PEaKIIMi 10 Pa3InuHbIM MPH3HAKAM H 1 Hhttps://m.edsoo.ru/OOadbcbO]] ‘
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Ne Tema ypoxka KonuuecTtBo DJEeKTpOHHBIEC IU(PPOBBIE
n/n 9acoB o0pa3oBaTeNbHbIC PECYPCHI
Bceero ‘
22 |[lonATne o CKOPOCTH XUMHUYECKON peakuuu.lIoHsATHE O TOMOTEHHBIX ¥ T€TEPOTeHHBIX 1 [[bubnmroreka LIOK
peaKIusx https://m.edsoo.ru/00adbe9a]]
23 |[lonsATHE 0 XMMHYECKOM paBHOBeCHH.DaKTOPHI, BIHUAIONINE HA CKOPOCTh XUMHUYECKON 1 [[BubmuoTexa [JOK
PEAKIIMU U TTOJIOKEHUE XMMHUYCSCKOT'O PABHOBECHS https://m.edsoo.ru/00adc28c]]
24 ||OKuCIUTEIBPHO-BOCCTAHOBUTEIBHBIC PEAKITH 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adcade]]
‘25 HTeopI/m AIIEKTPOIUTUUECKO# quccoranui .CHIbHbIC B CITa0bIe SJCKTPOIUTHI H 3 Hhttps://m.edSOO.ru/OOadCd68]]
‘26 HI/IOHHI)IG YpaBHCHHS PEAKIIHiA H 4 Hhttps://m.edsoo.ru/OOadd448]]
27 |[Xumuueckue CBOICTBA KUCIOT U OCHOBAHMIA B CBETE MPE/CTaBICHUN 00 3 [[bubmuoteka [IOK
SIIEKTPOIUTUIECKOM TUCCOIIMAIINT https://m.edsoo.ru/00add5d8]]
28 |[Xumudeckue CBOIMCTBA COJICH B CBETE MPEJACTABICHUN 00 AIICKTPOIUTUICCKON 4 [[BubmmoTteka LIOK
HCCOLUALA https://m.edsoo.ru/00add8b2]]
‘29 HHOHHTI/IG O THJIPOJIA3E COJICH H 3 Hhttps://m.edsoo.ru/OOadd9d4]]
30 ||O6o06mIeHue 1 cucTeMaTH3aIMs 3HAHUI 3 [[bubmuoteka [IOK
https://m.edsoo.ru/00addd12]]
‘31 HHpaKaneCKaﬂ pabota Ne 1.«PerieHue SKCIepUMEHTATIBHBIX 331249 H 2 Hhttps://m.edsoo.ru/OOaddbfa]]
32 |[KontpompHas padota Ne2 1o Teme «IIeKTPOTUTHUYECKAs TUCCOIHANNS. XUMHYECKHE 2 [[bubmuoreka [IOK
pEaKIUy B PACTBOPAX» https://m.edsoo.ru/00addec0]]
‘33 H06mas[ XapaKTePUCTHKA raJIOreHOB. XMMUYECKHIE CBOMCTBA HA IPUMEPE XJIopa H 3 H[https:// m.edsoo.ru/00addfe2]]
‘34 HXJ‘IOpOBOI[OpOJI.COJ‘I?IHaSI KHCJIOTa, XUMUYECKHE CBOWCTBA, MTOJyYCHHE, IPUMCHEHNE H 3 Hhttps://m.edsoo.ru/OOadelO4]]
35 |[[Ipaktuueckas pabota Ne 2 o treme «I[loydeHre CONISTHON KUCIIOTHI, U3yUeHHUE e 2 [[BubnuoTeka [JOK
CBOICTB» https://m.edsoo.ru/00ade348]]
36 |[BerauciieHHs 10 YpaBHEHHSIM XUMUYECKHX PEAKITH, €CITH OJIMH U3 PEarcHTOB JIaH B 2 [[BuGmmoTteka IIOK
U30BITKE https://m.edsoo.ru/00ade488]]
‘37 H06maﬂ XapaKTepUCTHKa 31eMeHTOB VIA-Tpymisl H 2 Hhttps:// m.edsoo.ru/00ade64a]]
38 ||AnmnmorpornHbie MoaudUKAIUU cepbl. HaxoxaeHue cepbl U €€ COeTMHEHHH B IPUPOJIE. 2 [[bubamnoreka [IOK
XUMHUYECKHE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a]]
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Ne Tema ypoxka KonuuecTtBo DJEeKTpOHHBIEC IU(PPOBBIE
n/m 94acoB 00pa3oBaTeIbHBIC PECYPCHI
‘ Bcero ‘
‘39 HCGpOBOI{OpOl{, CTpoeHue, PU3MUECKUE U XUMUIECKUE CBOMCTBA H 2 Hhttps://m.edSOO.ru/OOade802]]
‘40 HOKCH;{H cepol.CepHast KUCIIO0Ta, (GU3NICCKHE U XUMHUCCKUE CBOMCTBA, MPUMECHEHUE H 3 Hhttps://m.edsoo.ru/OOadea28]]
41 || XuMHUYECKHE PEeaKIuH, JeKAIIMe B OCHOBE TPOMBIIIUICHHOTO CIIOC00a IMOTyYeHUs CEPHOM 3 [[BubmuoTexa [JOK
KUCJIOTHL. XMMUYECKOE 3arpsi3HEHUE OKPYKAKOLICH CPe/ibl COSANHCHUSIME CEPBI https://m.edsoo.ru/00adec8a]]
‘42 HBBI‘-II/ICJICHI/IC MacCOBO#1 JIOJIM BBIXO/1a TIPOJIYKTa PEaKLUH H Hhttps://m.edsoo.ru/OOadec8a]]
43 ||O0mas xapakTepucTHKa dJIEMEHTOB V A-TpyIibl. A30T, paclpoCTpaHCHHUE B IPUPOJIC, [[BubnuoTexa [JOK
bu3nUecKrue ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adeeab]]
‘44 HAMMI/IaK, ero (U3NYECKHe U XMMUYECKUE CBOWCTBA, MOJyYCHUE U TIPUMECHCHUE H 2 HhttpS://m.edSOO.ru/OOadf004]]
‘45 HHpaKTquCKa;{ pabota Ne 3 o teme «IlonmydeHne aMMuaKka, M3y4eHHUE €ro CBOMCTB H 2 Hhttps://m.edsoo.ru/OOadleO]]
‘46 HASOTHaH KHCIIO0Ta, € PU3rUecKue U XMMUYEeCKHUEe CBOMCTBA H 2 Hhttps://m.edsoo.ru/OOadf306]]
47 ||Mcmonp30BaHKME HUTPATOB M COJICH aMMOHHS B KAU€CTBE MUHEPAIbHBIX 2 https://m.edsoo.ru/00adf518]]
yn00peHni. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COCTMHEHUSIMHU a30Ta
48 | Dochop.Okcun dhocdopa (V) u pochopras kuciora, GU3HNIESCKUE U XUMUICCKUE 4 [[bubmmoTeka [TOK
CBOWCTBA, MOJTyYCHHE https://m.edsoo.ru/00adf68a]]
49 |[[Ucnonb3oBanue hocdaToB B KaueCcTBE MUHEPAIBHBIX YA0OpeHHii.3arpsa3HeHne 4 [[bubmnoreka LIOK
NPUPOHOMN cpebl pocharamu https://m.edsoo.ru/00adfc20]]
(OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 102 [
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