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NOACHUTEJIBbHAS 3AIIMCKA

[IporpamMma o XMMHHM Ha YPOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHMI K pe3yslbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTebHON MpPOrpaMMbl
OCHOBHOTO 0011ero oopaszoBanus, npeacraBieHHbix B ®I'OC OO0, a takxke HA OCHOBE
benepanpHO paboueil MporpaMMbl BOCTIMTAHUS M C YIETOM KOHIETIIMH MPETOAaBaHUS
y4yeOHOro nmnpeameTa «XuMHUS» B 00pa3oBaTelbHbIX oOpraHu3auusx Poccuiickoi
denepannu.

[Iporpamma mo xuMuu Ma€T MpeACcTaBICHUE O MEJAX, 00Iel cTpaTernu o0yJeHus,
BOCTIUTAHUS ¥ Pa3BUTHA 00yUJaIOMIMXCS CPEACTBAMH YUIeOHOTO TPEAMETa, YCTAHABITUBACT
o0si3aTenbHOE MPEIMETHOE COJEpKaHME, MpeaycMaTpUBAaeT paclpeseieHlue €ero Io
KJlaccaM U CTPYKTYypHUpPOBaHUE 110 pa3jieiaM U TeMaM MPOTrPaMMBbl TI0 XHMHH, OTIPEICTSIeT
KOJIMYECTBCHHbIE M Ka4YeCTBEHHBIC XapaKTEPUCTHKH COJEPKAHHS, PEKOMEHIyEMYIO
MOCTIEIOBAaTEIbHOCTh ~ HM3YYCHHS ~ XUMHM  C  Y46TOM  MEKIPEOMETHBIX U
BHYTPUIIPEMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOyJaronuxcsi, OnpeAensieT BO3MOXHOCTHU TMpeAMETa JUIsl peaju3alud TpeOOBaHUHA K
pe3ysbTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTelbHOW MpPOrpaMMbl HA YPOBHE OCHOBHOI'O
oOmiero oopa3oBaHusl, a TaKke TpeOOBaHUM K pe3ynbTaraM oOydeHHs XMMHH Ha YPOBHE
neseld M3y4eHus peMeTa M OCHOBHBIX BUIOB Y4eOHO-TTO3HABATEILHOW JCATEIbHOCTH
oOyuJaromerocs o OCBOCHHUIO Y4eOHOTO COJIep KaHMUS.

3HaHuWE XUMMHM CIy’)KUT OCHOBOM 11 (OPMHUPOBAHUS  MUPOBO33PEHMUS
oOyyaroerocs, €ro NnpeaAcTaBICHUH O MaTepHaJbHOM €IMHCTBE MHUPA, BAXHYIO POJIb
UrparoT GopMHpyeMble XUMUEH NPEJCTAaBIEHUS O B3aUMOIIPEBPAILCHUAX YHEPTUU U 00
IBOJIIOLMY BEUIECTB B MPUPOJE, O MyTSIX PelleHHs ITOOAIbHBIX MPO0JIeM yCTOHYHUBOIO
pa3BUTHUSl 4YEJIOBEYECTBA — CBIPHEBOM, SHEPreTHUECKOM, MUIIEBONH M 3KOJIOIMYECKOU
0€3011acHOCTH, POOJIEM 3]PaBOOXPAHEHUSI.

W3ydenue xumuu:

CHOCOOCTBYET peanu3allid BO3MOXKHOCTEH Ul caMOpa3sBUTHS U (OPMHPOBAHMS
KyJIbTYpBI JMYHOCTH, €€ 0011ell U (PyHKIIMOHATBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEH
o0yyaroImuxcsi,  HAaBBIKOB ~ HUX  CaMOCTOSITEIbHOM ~ y4eOHOM  JIeATEIIbHOCTH,
HKCHEPUMEHTANIBHBIX M HCCIIEJOBATENbCKMX yYMEHHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM HU3HH, TaK U B MPOPECCHOHATBHON JeSITETbHOCTH;

3HaKOMHUT CO CHENM(UKOW HAyYHOTO MBIIUICHHS, 3aKJIAJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIAAa Ha E€IMHCTBO IPHUPOJBI U YEJIOBEKA, SBIJIIETCS OTBETCTBEHHBIM
3TarnoM B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4YatOLIUXCS;

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTHMUECKoe 00Opa3oBaHHeE
00ydJaronuxcsi.

JlanHple HampaBieHUsT B OOY4YCHHH XHMHH 00€CleuuBaloTCs Crernupukon
coJiepKaHus y4eOHOIo MpeaMeTa, KOTOPBIM SIBIISIETCS MeIarornyecky alanTHPOBaHHBIM
oTpakeHHEeM 0a30BOW HAYKH XMMHH Ha ONPEAEIEHHOM 3Tane e€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOro o0ImIero oOpa3oBaHUSI OPUEHTHPOBAH Ha
OCBOCHHE OOYYalOIIMMHCS CUCTEMBI IEPBOHAYAJIBHBIX IOHATUH XUMHH, OCHOB
HEOPraHWYECKOM XWMHUHU M HEKOTOPBIX OTICIBHBIX 3HAYUMBIX MOHSATHN OPraHUYECKOU
XUMHH.

CtpykTypa colepkaHus MporpaMMbl IO XHUMHUU Cc(HOpPMHpOBAHA Ha OCHOBE
CHUCTEMHOI0 Imoaxoza K e€ uzydenuro. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI TOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI 0 XUMUYECKoU peakiuu. O6e
9TU CHCTEMBI CTPYKTYPHO OPTaHM30BaHbBI IO NPHUHIUIY IOCJIEI0BATEIBHOIO Pa3BUTHUSA
3HAHUUI HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOECHUHU aTOMa U XUMHUYECKOH CBS3U;

— IPEJCTaBICHUIN 00 3JEKTPOTUTUUECKON TUCCOLMALINY BEIIECTB B PaCTBOpax.

Teopernueckue 3HaHUS PACCMaTPUBAKOTCA HA OCHOBE DMIIMPUYECKH MOITYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIIEIOBATEILHO OT OJAHOIO YPOBHS K JPYromy,
BBITIONTHASL  (DYHKIIMM OOBSICHEHUS U TMPOTHO3UPOBAHHUS CBOWCTB, CTPOCHUA W
BO3MOKHOCTEH NMPAKTUYECKOTO IPUMEHEHHUSI U TIOJIyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl 10 XMMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHMUYECKON COCTABJIAIOIIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW IIPUPOJBI,
LEHHOCTHOTO OTHOUIEHUSI K HAyYHOMY 3HAaHUIO U METOJlaM MO3HaHus B Hayke. M3yuenue
XUMHUH TPOUCXOJNUT C MPUBJICYEHUEM 3HAHUN U3 paHEe U3YUYECHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxarouuii Mup», «buonorus. 5—7 knacce» U «du3nka. 7 Kiaccy».

[Ipn uU3yyeHUM XUMUHU MNPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XUMHUYECKOM
HayKd Kak oO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, INPAKTUYECKON NesSTeIbHOCTH
YelloBeKa W KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. 3ajada y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUM CHUCTEMbl XHMHUYECKUX 3HAHUW — BaKHEHIIMX
(bakToB, TMOHATHHN, 3aKOHOB W TEOPETUYECKUX TOJOKEHUHM, IOCTYMHBIX OO0O0OIIEeHUMN
MUPOBO33PEHYECKOI0 XapakTepa, s3blka HAayKH, B MPHOOIICHUH K HAYYHBIM METOJaM
MO3HAHUS TPU H3YYCHUH BEIIECTB M XWMHUYECKHUX peakuuid, B (HopMHpOBaHUU U
Pa3BUTHM IIO3HABATENIHBIX YMEHUN W UX MPUMEHEHUH B y4eOHO-TI03HABATEILHON U
y4eOHO-HCCIIeI0BATEIBCKON A TeIbHOCTH, OCBOCHUH TPaBMII 0€30MacHOro 0OpalieHus
C BEILECTBAMU B MTOBCETHEBHOM JKHU3HHU.

[Ipy u3yyeHUHM XUMUU Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS BaXHOE
3HaYeHUE MPUOOPEH TaKue 11U, KaK:

— (¢opMUpOBaHHE HWHTEIUIEKTYaJIbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYIHUYECTBY, CaAMOCTOSTEILHOMY TMPHUHATHIO  PEIICHUH,
CHOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSM KU3HHU;

— HAIMpPaBJICHHOCTh OOYYEeHHsI Ha CUCTEMATHYECKOEe MPHOOIICHHE 00yJaromuxcs K
CaMOCTOSITEIIbHOM TMO3HABATEIIbHOM JEATENbHOCTH, HAyYHBIM METOJaM IO3HAHUSA,
(hOpMUPYIOIIMM MOTHUBAIIAIO W PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecreyeHrne YCIOBHH, CIOCOOCTBYIOIIUX MPHOOPETECHHIO OO0YyYarOIUMHICS
OTIBITa Pa3HOOOPA3HOU NIEATEIHHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB
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(KJTI0YEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE Ui PA3IMYHBIX BUJOB
NeSITEIbHOCTH;

— popmupoBanue oOmel GyHKIMOHATLHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH,
B TOM YHCJIE YMEHUH OOBSICHITH U OLIEHUBATDH SIBJICHUS OKPY’KAIOLIEr0 MHUPA, UCIOIb3Ys
3HaHHUS M OIBIT, MOJyYCHHBIC TPH W3yYCHWH XWMHHU, MPUMEHATh HX TPH PEIICHUU
po0JieM B MOBCEIHEBHOM KM3HU U TPYA0BOH 1€ATEIbHOCTH;

— (opmupoBaHue y oOyyarouuxcsi T'yMaHUCTUYECKUX OTHOUICHUH, MOHUMAHHUS
LEHHOCTH XHMMMYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMUECKH 11eJ1Iec000pa3HOTo
MOBEACHUS B OBITY U TPYJOBOM NE€ATEIBHOCTH B IIEJIIX COXPAHEHHsI CBOETO 370POBbS U
OKpY>Karollel TPUPOJIHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHS OOILEUYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIS U HAMMPABICHHOCTH JabHEUIIIETO O0yUYEeHHS.

OO61iee yuciaO 4acoB, OTBEACHHBIX JJI M3YyUYEHUS XMMUU Ha YPOBHE OCHOBHOTO
obuiero odbpazoBanus, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COIEPKAHUE OBYYEHUSI

8 KJIACC

IlepBoHayaIbLHbIE XUMHYECKUE TOHATHS

[Ipenmet xumuu. Poinb XUMUM B )KM3HU 4YeJIOBEKa. XUMHUS B CUCTEME HayK. Tena u
BelecTBa. @U3MYECKHE CBOMCTBA BEIIECTB. ArperaTHoe coctosinue BemecTB. [lonsTue o
METO/ax MO3HaHUs B XUMUU. UnCThIe BemecTBa U cMecru. CriocoObl pa3iesieHrust CMeCeH.

ATOMBI U MOJIEKYJIbI. XUMHUECKUE 3JIEMEHThl. CUMBOJIBI XUMHUUYECKUX AJIEMEHTOB.
IIpocThie U clloX)HbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuuaeckas ¢opmysa. BageHTHOCTP aTOMOB XHUMHYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTeNnbHAas aToMHas wmacca. OTHoOCUTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBasi 10J1sl XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUH.

KomuuecTtBo BeniectBa. Mosabs. ModisipHast macca. B3anMocBsI3b KOJIM4YECTBA, MacChl
W 4YHuClIa CTPYKTYPHBIX €IWHHUII BemecTBa. Pacu€Tel mo QopMynraM XHMHYECKHUX
COEJIMHEHUN.

du3NYECKUEe U XUMUYECKUE SBJICHUS. XUMUYECKasi peakius U €€ Mpu3Haku. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHYECKHE ypaBHeHUsA. Kiaccmpukamus XUMHYIECKUX
peakmuii (CoOeTMHEeHHMS, Pa3I0OKEHHUS, 3aMeIIeHUs, OOMEHa).

Xumuueckuit sIkcnepumenm:

3HaKOMCTBO C XWMHUYECKOW IOCYII0H, MpaBwiamMu paboTel B Jabopartopuu u
npuémamu  obpamieHuss ¢ Ja00paTopHBIM O0OpY/IOBaHHWEM, H3yUY€HHWE M OIHCaHUe
(bU3UYECKUX CBOMCTB OOpa3IlOB HEOPTaHMYECKHX BEIICCTB, HAOMIOJCHHE (PU3MUSCKUX
(n1aBieHue BOCKa, TastHUE JIbJ]a, paCTUpPaHUE caxapa B CTYIIKE, KUIIEHUE U KOHJICHCAIIUS
BOJbI) W XHUMHYECKUX (TOpPEHHE CBEUYH, MPOKAIMBAHUE MEJHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJia C KHCIIOTOW) SBJICHHI, HAONMIOJECHHE W ONHCAHWE NPU3HAKOB
IIPOTEKAHMSI XMMHMUYECKMX peakuuid (pa3ioKeHHE caxapa, B3aUMOJICHCTBUE CEpPHOMU
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KHCJIOTBI C XJIOpuaoM Oapusi, pasnoxkenue ruapokcuaa menu (IlI) mpu narpeBanuu,
B3aMMO/IEHCTBUE XKele3a ¢ pacTBopoM conu Meau (1), uzyuenue cnocoOoB paszaeneHus
cMecell: ¢ TMOMONIbI0O MarHuTta, (UIBTPOBAHWE, BHIAPUBAHHUE, JTUCTUJUISAIUSA,
XxpoMartorpadusi, TpOBEJACHUE OYHCTKA MOBAPEHHOW CONM, HAOIIOJECHUE M OIMUCAHUE
pe3yJIbTaTOB IMPOBEICHHS OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS Macchl,
Co371aHue MOJIEJIeH MOJIEKYJ (IIapOCTEPIKHEBBIX).

BaxHellnme nmpeacTaBUTe M HEOPraHNYeCKUX BelleCTB

Bo3znyx — cmecp razoB. CocraB Bosmyxa. Kucimopon — 3jeMEeHT M MpPOCTOE
BeliecTBO. HaxoxaeHue kuciopoja B mpupone, Ppu3nyeckrue U XUMUUYECKHE CBOMCTBA
(peaxiuu ropenusi). Oxcunpl. [Ipumenenne kuciaopoaa. CrocoObl MOMyYeHUs KUCIopoaa
B JlabopaTtopuu U TpoMbIIUIeHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
AJUIOTPOIHAs MOAU(PUKAIIHS KUCIOPOIa.

TeroBoil 3¢ eKT XMMHUUECKON peaklMH, TEPMOXUMHUYECKUE YpaBHEHHMS, IK30- U
SHJIOTEPMUYECKUE peakuu. TOIUIMBO: yroib U METaH. 3arpsa3HCHUE BO3/AyXa, YCUIICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bomopoda B MPUPOJE,
(dbu3nvecKre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, COCOObl monmydeHus. Kucinorer u
COJIH.

Momnsipabiii 00bEM ra30B. Pacy€Thl MO0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBorcTBa BOJbl. Bona xak pacrBopurens. PactBopsl. Hacslennsie u
HEHACBIIIEHHbIE pacTBOPbI. PacTBOpUMOCTH BelllecTB B BoJe. MaccoBas J10Jisl BELIECTBA B
pacTtBope. XuMHUecKue cBoWcTBa BoAbl. OcHOBaHMs. Ponb pacTBOpoB B IpHpOAE U B
KU3HM 4desoBeka. KpyroBoport BoJbpl B IpHUpoAe. 3arpsi3HeHHe NpUpoAHbIX BoA. OXxpaHa
Y OYHCTKA IPUPOJIHBIX BOI.

Knaccudukanus Heoprannueckux coeauHeHuid. Oxkcunbl.  Knaccudukanus
OKCHUJIOB: coneo0Opa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, am(OoTepHBbIC) U
HecoJieoOpa3zytonie. Homenkmnarypa okcuaoB. PuU3NyYecKWe U XUMHUYECKHUE CBOMCTBA
okcuao0B. [lomyuenue okcuoB.

OcnoBanus. Knaccudukanusi ocHOBaHMi: MIENOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanui. ®Dusznueckne M XUMHUYECKHME CBOMCTBA OCHOBAHUM.
[Tosnyuyenune 0OCHOBAaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Dusmdeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan akruBHOcTH MetamuioB H. H. bekerosa. Ilonyuenne
KHCJIOT.

Comu. Howmenknatypa coseil. Pusnueckue M XHUMHUYECKHE CBOWCTBA COJEH.
[Tonyuenue conen.

['enernueckast CBSI3b MEXIY KJIaCCAMU HEOPIraHUUYECKUX COCTUHECHUM.

Xumuueckuit sIkcnepumenm:

KAUECTBEHHOE OIPEJICIICHUE COJICPKAHUS KHUCIOPOJAa B BO3AYyXE, IIOJYUYCHHE,
coOupaHue, pacrno3HaBaHWE W H3YYEHHUE CBOWCTB KHUCJIOpOJa, HaOIIOJCHUE
B3aMMOJICVCTBUS BEIIECTB C KHUCIOPOJAOM M YCJIOBHS BO3HHKHOBEHUS M IPEKPALICHUS
ropeHus (mokapa), O3HaKOMJIEHHME C OOpa3laMH OKCHUJIOB M OIMCAHHE UX CBOWCTB,
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MOJIy4eHHE, COOMpaHue, pPACIIO3HABaHME M HM3yYE€HUE CBOMCTB BOJOpojAa (TOpEeHHE),
B3auMojeiictBue Bojopoaa ¢ okcuaomM wmeau (Il)  (Bo3mMokHO ucCHoNb30BaHME
BHJIEOMATepUasoB), HaOMOIeHHe O0Opa3l0OB BEIIECTB KOJWYECTBOM |  MOIb,
UCCleIoBaHuE OCOOEHHOCTEM pPACTBOPEHUS BEIIECTB C Pa3IM4YHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JEN paCTBOPEHHOTO BEIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJJIaMU (HATpUEM M KaJlbliieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAJIOB), HCCIEI0BaHUE OOpa3lOB HEOPraHMYECKUX BELIECTB pPAa3IMYHBIX
KJIAaCCOB, HAOIOJEHME W3MEHEHHS OKpPAaCKU HHAMKATOPOB B pacTBOpax KUCIOT U
niesiove, usyuenue B3aumojielictBusa okcujaa meau (1) ¢ pactBopoM cepHOW KUCIIOTHI,
KHCJIOT ¢ METAJJIAMH, PEAKIINI HEUTpaIU3alli, IOJyYeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHME OJHOTO METAJIJIa IPYTUM M3 PacTBOpa COJIM, PELICHHUE YKCIIEPUMEHTAIbHBIX
3a/1a4 1o Teme «BaxHelmue Ki1acchl HEOPraHMYECKUX COCTMHEHUID.

ITepuoguyeckuii 3axoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 31eMeHTOB /I,
N. MenpgeneeBa. CrpoeHue aroMoB. XuMHYeCKasi CBsA3b. (OKHUCIUTENBHO-
BOCCTAHOBHTE/IbHbIC PEaAKIUH

[TepBble MOMBITKH KiIacCU(pUKAIIMA XUMUYECKHX dyeMeHTOB. [loHsTHe o rpymnmax
CXOIHBIX 3JE€MEHTOB (IIEJIOUYHBIE U LIEIOYHO3EMENbHbIE METAIIbI, TAJIOT€HbI, UHEPTHBIC
ra3el). DJI€MEHThI, KOTOpbIe 00pa3ytoT aM(poTepHbIe OKCUIBI U THIPOKCHUIBI.

[lepuoguueckuit 3akoH. Ilepuonuueckas cucremMa XUMHYECKUX daeMeHTOB [l .
MengeneeBa. Koporkonepuonnas u mHHonepuoaHas ¢opmel I[lepuonnyeckoit
cucTtembl xuMuueckux 3nemeHToB [. . Menneneesa. Ilepuoas! u rpynmsl. @usnyeckui
CMBICJI IOPSAKOBOI'O HOMEpa, HOMEPOB MEPUOJA U TPYIIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMmHbIX szaep. M3otonbl. OnekTpoHsl. CTpoeHHE
ANEKTPOHHBIX 00004eK aToMoB NepBbIX 20 XUMHUYECKUX 3JieMeHTOB Ilepumonnyeckoit
cucteMbl J[. W. MenzaeneeBa. XapaKTepUCTHKAa XHWMHUYECKOTO »3JIEMEHTa [0 €ro
nonoxenuto B [lepuonnueckoi cucreme JI. . Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHsI paadyca aTOMOB XUMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPYIIaM U Mepruoaam.

3nauenune llepuogmueckoro 3axkoHa u Ileproguyeckol CUCTEMBI XHMHUYECKUX
3JIEMEHTOB JJIs1 pa3BUTHS HAYKU U TTpakTuku. [. 1. MenaeneeB — yu4€HbIN U IpakIaHUH.

Xumnueckass  cBA3b. KoBaneHTHas  (monsipHass W HENOJISIpHAsl)  CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp oxucneHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIponecchbl
OKHUCJICHUSI U BOCCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

u3yuyeHrue oO0pa3lloB BELIECTB METAUIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHIA 1IMHKAa C pacTBOpaMH KUCIOT M IIEJI04Yeil, MpPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIMX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEAaKIUi (TOpeHue,
peaKIu pa3ioKEeHUsI, COSIMHEHHUS).

Mesicnpeomemmuuie ceaszu

Peanuzanusi MeXnpeIMETHBIX CBsI3ed TMpU HM3YYEHUM XUMUUM B 8 Kjacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIBb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK
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W TIOHSATHM, SBJSIOIIMXCS CHCTEMHBIMH JUIS OTHAEJIBHBIX NPEAMETOB ECTECTBEHHO-
HAaYYHOTI'O ITUKJIA.

OO0mime ecTeCTBEHHO-HAYYHbIC TTOHSATHUS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHs], 3aKOH,
aHalIu3, CHUHTE3, KIacCUPUKALMSA, TMEePUOJUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHWI, HU30TOIIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, DSJEKTPUUECKUN 3apsil, BEIIECTBO, TeEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (U3MUECKUE BEIWYUHBI, CIUHUIIBI HU3MEPEHUS,
KOCMOC, TUIaHETHI, 3BE3/b1, COJIHILE.

buonorus: hotocunTes, apixanue, ouocdepa.

I'eorpadusa: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIE IMOPOJbI, IMOJIE3HBIE
HCKOTAaeMblI€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYeCKas peakuust

[lepuoguueckuit 3akoH. Ilepuonnueckas cucreMa XMMHYECKUX dieMeHToB [[. .
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KATBIUSA U UX COCIMHEHU B COOTBETCTBUU C
MOJI0)KEHUEM 3JIEMEHTOB B [lepronueckoil cucteme U CTpOCHUEM UX aTOMOB.

Ctpoenue BelecTBa: BUIbl XUMUYECKOUN CBA3U. THUIBI KPUCTATUIMYECKUX PEHIETOK,
3aBUCMMOCTb CBOWMCTB BEILECTBA OT THUIMA KPUCTAUIMYECKOW PEMETKM U BHUIA
XHMHUYECKON CBSI3H.

Knaccudukarmuss uw HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHWMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K PA3JIMYHBIM KJIACCaM HEOPraHMYECKUX COCIUHEHUH,
TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukarus XUMHYECKUX peakluil MO pa3IWyHbIM TMpU3HAKaM (10 YUCITY H
COCTaBY y4YacTBYIOIIUX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(deKTy, 1Mo M3MEHEHHUIO
CTENeHEeW OKUCICHUS XHMHUYECKHX DJJEMEHTOB, I10 OOpaTUMOCTH, IO YyYacTHIO
KaTaauzaTopa). DK30- U dHAOTEPMUUYECKHIE PEAKITUH, TEPMOXUMHYECKHUE YPABHEHHUS.

[TonaTe 0 CKOpPOCTHM XHMMHYECKOW peakuuu. I[loHsTHe 00 0OpaTUMBIX W
HEOOpAaTHUMBIX XHMHYECKUX peakiuusx. I[IoHATHE O TOMOTCHHBIX W TE€TEPOTeHHBIX
peakuusx. I[lonstue o karanuze. [loHsTHe O XMMHUYEeCKOM paBHOBecHHU. DakToOphI,
BJIMSIIOIIME HA CKOPOCTh XMMUYECKON PEaKIuu U MOJ0KEHUE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEILHBIC peakiuu, 3JIEKTPOHHBIN Oaranc
OKUCIIUTEIbHO-BOCCTAHOBUTEIbHON peakiuu. COoCTaBleHUE YpaBHEHUM OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIUNA ¢ UCIIOJIB30BaHUEM METOa JISKTPOHHOTO OanaHca.

Teopust AIEKTPOTUTUUECKON JUCCOIUAIMU. ODJICKTPOJUTHI U HEIJICKTPOJIUTHI.
Karnonsl, anHuvoHbl. MeXxaHW3M JUCCOIMAIMA BELIECTB C PA3JIAYHBIMU BUIAMU
xumMudeckoi cBsa3u. CteneHb aucconuanuu. CUIbHBIC B CIIa0bIe SJICKTPOIUTHI.

Peaknun moHHOrO OOMeEHa. YCIIOBUS TNPOTEKAaHUS pEaKIUid HOHHOTO OOMEHa,
MOJIHBbIE U COKpalI€HHbIE HOHHBIE YpaBHEHUsI peakuuii. CBONCTBA KUCIOT, OCHOBAaHUN U
COJIell B CBETE MPEJICTaBICHUN 00 AJICKTPOIUTHYECKOW auccoruarnuu. KadecTBeHHBIC
peakunu Ha MOHBI. [IoHATHE O THAPONIU3E COJIEH.



Xumuueckuil IKCnepumenn.

03HAKOMJICHHE C MOJICIISIMU KPUCTAJUTMYECKUX PEMIETOK HEOPTaHUYECKUX BEIIECTB
— METAJUIOB U HeMeTaJyioB (rpaduTa M anmMasa), CIOKHBIX BEIECTB (XJIOpHja HATpHsl),
WCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOW pEaKIuu OT BO3JCHCTBUS
pa3IMYHBIX (AKTOPOB, HWCCIEAOBAHUE JIICKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOIMAIMKA KHUCIIOT, IIeI0Yed W cojei (BO3MOXKHO HCIOJIB30BAaHUE BHIIEO
MaTepHaJIOB), IPOBEJCHKE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKHA MPOTCKAHUS PEaKIuid
HOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BBIICICHUE ra3a, 0Opa30BaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIMINX TPUMEPHI OKHCIUTEIBPHO-BOCCTAHOBUTEIBHBIX peakiuidl (TopeHwue,
peakiuy Pa3oXKEHHUS, COCTUHCHHS), PACIO3HABAHWE HEOPTraHUYECKHX BEIISCTB C
MTOMOIILI0 KAYeCTBEHHBIX PEaKIUK Ha HOHBI, PEIICHUE IKCIICPUMECHTAIILHBIX 33]1a4.

HemeTaJutbl M MX COeTMHEHUSI

OO0mas xapakTepucTuKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
crenieHu okucieHus. CTpoeHne U PU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajOrCHOB.
XVUMHYECKME CBOWCTBA Ha mpuMepe Xjopa (B3aUMOJCHCTBHE C MeETallJIaMH,
HEMeTaJulaMu, Inejaodamu). XyopoBomopos. ComsHas KUCIIOTa, XMMUYECKHE CBOMCTBA,
noJryueHue, mpuMeHeHue. [leificTBue xyiopa M XJIOpOBOJIOpOJAa Ha OpraHW3M YEIOBEKa.
Baxuerinme Xa0puapl ¥ UX HaXOXKIACHHUE B TIPUPOJIC.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u puanveckue CBOMCTBA MPOCTHIX BELIECTB
— KUCJIOpOJia U cepbl. AJJIOTPONHBIE MOAU(DUKALMU KHUCIOPOAa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOOPOI, CTpOEHUE, PUZNYECKUE U XUMHUYECKHUe CBOMCTBA. OKCUABI
Cepbl KaK IMPEJCTaBUTENM KHCIOTHBIX OKcHAoB. CepHas Kuciora, (usmdeckue u
XMMHYECKHe CBOMCTBa (00IIME Kak IMpeACTaBUTENs Kiacca KUCIOT U CHelH(pUYECKHe).
XUMUYECKHE PEaKIMH, Jiekallhue B OCHOBE IPOMBIIUIEHHOTO CHoco0a TMOTydYeHHs
cepHolt KUcIOThL. [IpuMmenenne cepHoit KuciaoThl. Colu CepHON KUCIOThI, KaueCTBEHHAs
peakuus Ha cyibdaT-uoH. HaxoxxaeHue cepbl U €€ coeTMHEHUN B pUpoje. XUMUIECKOe
3arpsi3HEHUE  OKPYXKAIOIIeH Cpelbl COCAMHEHUSAMH Cepbl  (KUCIOTHBIE JIOXKIIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAICHUS.

O6mas xapakrepucTtuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUsS. A30T, paclpocTpaHeHHe B MpHUpoie, (pu3nuecKue u
XUMH4Yeckre cBoiicTBa. KpyroBopor azora B mpupoae. AMMHak, ero Qusmdeckue u
XUMHYECKHE CBOWCTBA, MOJIydeHHe W mpuMmeHeHue. Conu aMMOHUS, X (U3HUECKHUE U
XUMHYECKHE CBOICTBa, NpuMeHeHune. KadecTBeHHass peakius Ha HMOHBI aMMOHHS.
A3oTHas kuciora, e€ moyiyueHue, (pU3MUECKUe U XUMUYECKHE CBOMcTBa (0OIIMe Kak
MpeICTaBUTENs Kilacca KUCIOT U crnenuduueckne). Mcnonp3oBaHne HUTPATOB U COJEH
aMMOHMSI B KayeCTBE MHHEpaJIbHBIX yAOOpeHud. XUMHUYECKOoe 3arps3HeHUE
OKpY Karomie cpeapl COCTUHEHUSIMU a30Ta (KUCIOTHBIC JOXKIM, 3arpsi3HEHUE BO3/yXa,
MoYBBI ¥ BOJI0OEMOB). Docdop, ammorpornHbie Moaudukanuu dochopa, dusndeckue u
xumudeckue cporictBa. Oxcua docdhopa (V) m docdopras kucimora, GuU3MIECKHE H
XUMHYECKHE CBOWCTBa, moiydeHue. Mcmons3oBanue ¢QocharoB B KauecTBe
MUHEPAITbHBIX yI00pEHUH.



O6mas xapakrepuctuka 31emMeHToB |V A-rpynmbsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHblE  CTENEHW  OKHUCIEHHUA.  YTIEepoi,  ajuIOTPOIHblE  MOAM(UKALINH,
pacrpocTpaHeHue B MOpuUpoie, (PU3MUECKHE M XUMHYECKHUE CBOMCTBA. AjcopOrus.
Kpyrosopot yriepona B mpupoae. Okcuapl yriaepoaa, Ux (U3HYECKUe U XUMHUYECKHE
CBOMCTBa, JICUCTBUE HA JKUBBIC OPTaHU3MBI, MIOJYUYCHUE U MPUMEHEHHE. DKOJOTUUECKHE
mpoOneMbl, CBsi3aHHBIE ¢ okcuaoM yriepoaa (IV), rumores3a rio0aabHOTO MOTEIUICHUS
KJIUMaTa, TapHUKOBBIA 3(ddexT. YronpHas KucioTa U €€ COlau, UX (PU3NUYECKHE U
XMMHYECKHE CBOMCTBA, MOJTyYeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
nonsl. Vcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHble TOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, JTWUJIEH, alETWIEeH, 3TaHOJ, TJIMLUEPHH, YKCYCHAasl KHCIIOTa).
[IpupoiHbIE UCTOYHHUKHU YTIIEBOJIOPOJOB (Yroib, MPUPOAHBINA Ta3, HEPTH), TPOTYKTHl UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE O OMOIOTHYECKHU
BAXKHBIX BEIIECTBAaX: XHUpax, Oelkax, YrieBoJaX — W HMX pOJM B JKU3HHM 4YeJIOBEKA.
MarepuanbHOe €JMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCTMHECHUM.

Kpemnuii, ero ¢usznueckne u XuMHUUYECKHE CBOMCTBA, MOJTYyYEHHUE U MPUMEHEHUE.
Coenunenus kpemHus B mpupoze. OOmue npenacraBienus 00 okcuae kpemuus (1V) u
KpeMHHEeBON kuciore. CHUIUKAThl, UX HCIOIb30BaHHE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiime cTpouTelbHbIE MaTepuajbl: KepaMHKa, CTEKJIO, IIeMEeHT, OETOH,
xene300eToH. [IpoGnembl 0€30MacHOTO MCMOJIB30BAHUS CTPOUTEIBHBIX MAaTEpUAIOB B
MOBCETHEBHOMW JKU3HMU.

Xumuueckuit Ikcnepumenm:

U3ydYeHHe o00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWMCTB COJISIHOW KHCIOTHI,
IPOBEJICHUE KAYEeCTBEHHBIX PEaKUUi Ha XJIOPUI-UOHBI M HAOINIOJIEHHWE TPU3HAKOB HX
IPOTEKaHUs, OMbBITHI, OTpaXkarolue (HPU3NUECKHe U XUMUYECKHUE CBOMCTBA TaJlOTeHOB U
UX COCAMHEHHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPHAIIOB), O3HAKOMIIEHHUE C
oOpa3namMu  XJOpUI0B (TAJIOT€HHUJIOB), O3HAKOMIIEHHE C oOpas3lamMu cepel U eé
COEIMHEHUSIMU (BO3MOJKHO HCIIOJIb30BAaHUE BHAEOMATEPHANIOB), HAOIIOJACHHUE Tpolecca
oOyrIMBaHus caxapa MoJ JIEHCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIOTHI, U3yUYEHUE
XUMHYECKHX CBOWCTB pa30aBIECHHOW CEPHOW KHUCIIOTHI, MPOBEIACHHE KAaueCTBEHHOU
peakuuu Ha Ccynb(}ar-uoH U HaAOIIOJIEHUE TMpH3HAKa e€ MPOTEKaHUs, O3HAKOMIICHHUE C
¢dbusnueckumMu  cBoiicTBamMHM  a3ota, (Qochopa U  uUX coenuHEHUH  (BO3MONKHO
MCIIOJIb30BaHUE BHJIEOMATEpUajIoB), oOpa3laMu a30THBIX U (POCPOpHBIX YIOOPEHHUIA,
MOJIy4eHHue, coOMpaHue, pacro3HaBaHUE W U3YYEHHE CBOWMCTB amMMHaka, MPOBEICHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHUA U Qocdar-uOH M U3ydYeHHEe NPU3HAKOB HX
MPOTEKaHUsl, B3aUMOJCUCTBUE KOHUEHTPUPOBAHHOMW a30THOW KHUCJIOTBI C MEIBIO
(BO3MOXHO HCIOJB30BaHUE BUJEOMATEPHUAIOB), U3YUEHUE MOJENEH KPUCTATUTMYECKUX
pem€Tok anmasza, rpaduta, (QysuiepeHa, O3HAKOMJIIEHHE C TMPOILECCOM aacopOnuu
pPacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM MPOTHUBOrasa,
MoJIy4eHne, CcoOWpaHWe, paclo3HABAaHUE W W3YYCHHE CBOWCTB YTJIEKUCIOTO Tasa,
MPOBE/ICHNE KAYECTBEHHBIX pEaKiMii Ha KapOOHAT W CHIIMKAT-HOHBI W W3yYCHHUE
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MPU3HAKOB  MX  MPOTEKaHUs,  O3HAKOMJIICHHME C  MNPOAYKUMEW  CHIIMKAaTHOMN
MPOMBIIUIEHHOCTH, PEIICHUE OJKCIEPUMEHTAIbHBIX 3aJad Mo Teme «Baxnenmme
HEMETAJUIbl U UX COCMHEHUS.

MeTasuibl M MX COeIMHEHUS

OO6mras xapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBaHUU MX
nonoxkeHusa B Ilepuogumueckoil cucreme xummyeckux snemeHToB [[. . MenaeneeBa u
ctpoeHuss aromoB. CTpoeHHWE METAIOB. MeTamnuyeckass CBSI3b W METAJUIYECKas
KpUCTAJUIMYECKAsA PEIIETKA. ODJIEKTPOXUMUYECKHM PAJ  HANPSDKEHWM  METAJIOB.
dusnuecKkue 1 XUMUUIECKHE CBOMCTBA MeTauioB. OO0IIue CriocoObl MOTyYeHUs METAILIOB.
[TonsTHE O KOPPO3UKM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yryH, JIOPATIOMUHNM, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[[lenounble MeTamnbpl: nojoxeHue B Ilepuonnueckoll cUCTEME XUMHYECKHX
anementoB /. W. MenneneeBa, CTpO€HHE HUX aTOMOB, HAaXOXICHUE B IPHUPOJE.
duznyeckue M XUMHYECKHE CBOilcTBa (Ha mnpumepe HaTpus u Kanus). OKCUAbl U
TUIPOKCUIBI HaTpusl U Kanusl. [I[puMeHeHne MeIOYHbIX METAJIJIOB U X COCIMHEHUM.

[IlenoyHo3eMeNBbHBIE METAIIBI MATHUMA U KAIBLMU: MOJIO)KEeHUE B [lepuoanyeckon
cucteme xumudeckux sneMentoB J[. 1. MenzaeneeBa, CTpoeHHE UX aTOMOB, HaX0XACHUE
B npupoae. Pu3nMyecKkue U XUMHUUYECKHE CBOWCTBA MarHus W KaJlblus. BaxuHeniue
COCTMHECHUS KalbIUs (OKCUI, THUAPOKCHA, coju). JKECTKOCTh BOABI U CHOCOOBI €&
YCTpPAHEHHUSI.

AnroMuHMi: nonoxxenue B [lepuoauueckoit cucteMe Xumudeckux anemeHton /. H.
MeHeneeBa, CTpOCHUE aTOMAa, HAaXOXKJIEHHUE B mpupoje. Pu3nuecKue U XUMHUUYECKHE
CBOICTBa amtOMUHUSA. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA ATTFOMUHHUS.

Kenezo: nonoxenune B llepumonnueckoin cucremMe xumuueckux anemeHTtoB [I. M.
MeHeneeBa, CTpOCHHE aTOMa, HAaXOXKJIEHHUE B mpupone. PuU3NuecKue U XUMHUYECKHE
cBoiicTBa xene3a. Okcuabl, THAPOKCUIBI U cosn kene3a (I1) u xenesa (11l), ux cocras,
CBONCTBA U MOJYyYEHHE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJICHHE ¢ 00pasllaMHi METaJUIOB U CIIJIABOB, UX (PU3UYECKUMHU CBOMCTBAMH,
W3yY€HUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJblIUs U HATPUs C BOJOH
(BO3MOKHO UCIOJIB30BAHUE BUACOMATEPHATIOB), UCCIEIOBAHUE CBOMCTB JKECTKOW BOJBI,
Ipoliecca TOpPEeHHs JKeJie3a B KUCIOpoie (BO3MOXKHO UCIIOIb30BaHUE BUIECOMATEPHUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLUI HA MOHBI: MAarHus, Kalblusl, allFOMUHUS,
nuHka, xene3a (I1) u xeneza (I1l), memu (1), HaOmIOMeHWE W OMMCaHWE IMPOIECCOB
OKpalllMBaHUs MJAMEHU MOHAMU HATpUS, Kallud U Kalblus (BO3MOXHO HCIIOJIb30BAHHE
BHUJIEOMATEPUAJIOB), HCCIEAOBaHUE aM(pOTEPHBIX CBONCTB THAPOKCHIA AIOMHUHHUS U
TUAPOKCHIA LHMHKA, PEIICHUE JKCIEPUMEHTANbHBIX 3aJad 1o Teme «BakHenmue
METaJUIbl U UX COECITUHEHUSD).

XuMHSA U OKpYsKaouas cpeaa
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BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4YenoBeka. besomacHoe
WCIIOJIb30BAaHME BEIIECTB M XMUMHYECKMX peakuuil B ObiTy. [lepBas momous npu
XUMHUYECKHUX 0’KOraX W OTPABIICHHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpy’Karoled cpeabl (IpenenabHas JIOMycTUMas
KoHIIeHTpauus BemectB, nanee — [IJIK). Ponp XxuMum B pemieHUH HSKOTOTHYECKUX
pooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB MaTepuaigoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHbBIE
MaTepHabl).

Meostcnpeomemmnoie ceaszu

Peanmu3anuss MeXnpeIMETHBIX CBsI3€ld IpM  HM3y4YeHMM XUMUM B 9 Kiacce
OCYUIECTBIISIETCS] Yepe3 UCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHITHH, TaK
W TIOHATHUM, SBJSIIOIIMXCS CUCTEMHBIMH I OTIEIbHBIX HPEIMETOB €CTECTBEHHO-
Hay4qHOTO IUKJIA.

OO61re ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHalM3, CHHTE3, KiIaccuukamusi, NEPUOAUYHOCTb, HAOIIOACHUE, OSKCIIEPUMEHT,
MOJIETUPOBAaHUE, H3MEPEHHE, MOJIeNb, SBJICHUE, MAPHUKOBBIM 3 (dEKT, TEeXHOJIOTHUS,
MaTepuasbl.

®usnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, W30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKUHN 3apsf, NMPOBOJHUKH, IIOIYINPOBOJHUKH,
IUAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIECTBa,
ra3, pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMYECKass peIIETKa, CIIaBbl, (QU3HUEcKue
BEJIMYMHBI, €IUHULBI HM3MEPEHHUs, KOCMUYECKOE IPOCTPAHCTBO, ILIAHETHI, 3BE3JBI,
ComHIe.

buonorus: ¢otocuHTes, abIxaHue, Ouocdepa, 53KOCUCTEMA, MHUHEpAJbHbIE
y10OpeHusl, MUKPO3JIEMEHThI, MaKpO3JIEMEHTHI, TUTATEIIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpasbl, TOPHBIE IOPOAbI, IOJE3HbIE
HCKOIIa€Mbl€, TOIUINBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSI ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHMUSI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YIBTATHI OCBOCHHS IIPOIPaMMBbI OCHOBHOT'O OOIIET0 00pa30BaHUs
JOCTHUTAIOTCA B XOJ€ OOydYeHHs XHMHUH B EIUHCTBE Y4eOHOW W BOCIHTATEILHOM
JESITEILHOCTH B COOTBETCTBUHU C TPAJUIMOHHBIMUA POCCHHCKHUMH COLMOKYJIBTYPHBIMUA U
JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TIPUHATHIMHU B OOIIIECTBE MPaBUIaMU U HOPMaMHU
MOBEJCHMS U CIIOCOOCTBYIOT IPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTHUSA M COLMATU3AIINN
00ydJaronuxcsi.

JIMYHOCTHBIC pE3yJIbTaThI OTpa’KkaroT TOTOBHOCTD 00y4aromuxcs
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHEHTAlMd W PaCIIUPCHHE
OIbITa JIEITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpuoOTHYECKOT0 BOCIIUTAHMSA
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[EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAayYHOMY HACJIEIWIO, TOHMMAaHUS 3HAYCHUS XUMUYECKON HAYKU B KU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH  BIAJETh JOCTOBEPHOM HMHpOpManmuendn O NepeloBBIX
TOCTIDKEHUSIX M OTKPBITHSIX MHUPOBOM M OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U O0IIECTBA;

2) rpa’kIaHCKOr0 BOCTIUTAHNS:

MIPECTABIICHUS O CONMATBHBIX HOPMaX M MPaBHUIIaX MEKINIHOCTHBIX OTHOIICHUH B
KOJJICKTUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHOUCCIIeJOBATEIHCKONW, TBOPUECKOW M JAPYTHX BHIAX NEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JeATENbHOCTH  NpPHU  BHIIOJHEHUU  YUYEOHBIX,
MO3HABATENBHBIX 3a]1a4, BHIMOJHCHUU XUMHUYECKHX SKCIIEPUMEHTOB, CO3aHNN YIeOHBIX
MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHUMAHHMIO M B3aMMOIIOMOIIM B TIPOIlECCE ITOM
y4eOHON JeATeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEICHUE M TOCTYNKH CBOUX
TOBApUIIECH C TO3WIMU HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHHUS
MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PCHUYECKUE TIPEACTABICHUS O BEIIECTBE W XHWMHUYECKOH peakIuy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY
U TIOHUMaHHS CYITHOCTH HayYHOW KapTHHBI MUpA, TMPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS NMPHUPOJIbI, B3aUMOCBSA3SX YEIOBEKa C MPUPOJHON cpesloi, o
POJIM XMMHH B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

II03HABATEIbHbIE MOTUBBI, HAIIPABJIEHHBIE HA MOJIYYEHHE HOBBIX 3HAHUH 110 XMUMHUH,
HEoO0X0MMBbIe 1JIs1 OObSACHEHUS! HAOJII0IaeMBbIX MPOLIECCOB U SIBJICHUM, T03HABATEIIBHOM,
MH(POPMALIMOHHON M YMTATEIbCKOW KYJIBTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIbHOMN
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPO, TOCTYITHBIMH TEXHUYECKHUMHU
cpeAcTBaMU MH(GOPMAIIMOHHBIX TEXHOIOTH;

UHTepeC K OOy4YyeHMIO U TIO3HAaHUIO, JIHOOO03HATENbHOCTb, T'OTOBHOCTb U
CHOCOOHOCTh K caMOOOpPa30BaHUIO, MPOEKTHOM M HCCIIEN0BATEIbCKON AEATEIbHOCTH, K
OCO3HaHHOMY BBIOODPY HANpaBICHHOCTH U YPOBHs 00Y4EHHUs B JabHEHIIEM;

4) popMupoOBaHHUS KYJIbTYPbI 310POBBSI:

OCO3HaHHE IIEHHOCTH >KHU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3/10pOBBIA 00pa3 >KU3HU, OCO3HAHUE MOCJIEICTBUI U HEMPUATUE BPEIAHBIX
NpUBBIYEK  (YIOTPEOJIEHUS]  alIKOroJisl, HApKOTUKOB, KYypeHHs), HE00XO0AUMOCTU
coOJto/ieHus MpaBmJl 0€30IaCHOCTH NpPU OOpPALICHUHM C XUMHMYECKUMH BELIECTBAMH B
OBITY U peasIbHOM JKU3HU;

5) Tpy10BOr0 BOCIIUTAHHS:

MHTEpEC K MNPAKTUYECKOMY H3YYEHHIO0 mpodeccuii M TpyJa pa3IMdHOro poja,
yBa)XEHUE K TPYAy U pe3yjibTaTaM TPYIOBOH AEATENbHOCTH, B TOM 4YHCJE HAa OCHOBE
NPUMEHEHUs] TPEMETHBIX 3HAaHUN 1O XMMMH, OCO3HAHHBIA BHIOOp WHAMBHIYaJTbHOU
TPAeKTOPUU TPOAOIDKEHHs] 00pa3oBaHMs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, yCIeurHon
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MpopeCCUOHATBHON JIEATEIbHOCTU W Pa3BUTHUA HEOOXOAUMBIX YMEHHH, TOTOBHOCTH
aJanTUPOBaTHCA B MPO(ECCHOHAILHON CPEJIE;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUS:

9KOJIOTUYECKH 1€JIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY >KM3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAHHUsSA, MOHMMAaHWE ILIEHHOCTHU 3JI0POBOTO M 0O€30MacHOro
oOpa3a KH3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (U3NYECKOMY H
MICUXWYECKOMY 370pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIOICHUSI TMPaBM 0OE30MacHOTO
MOBEJICHUS TIPH paboOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsIX, YTPOKAIOUIUX 3I0POBBIO U
JKU3HH JIIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJydyaeMble NPH HU3YYCHUH XUMUH, A
pelIeHusT 3aJay, CBSI3aHHBIX C OKPYXKAIOWIEH NPUPOAHON Cpenoi, sl MOBBIIICHUS
YPOBHSI IKOJIOTHYECKON KYJIBTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa HKOJIOTHYECKUX
npobaeM W TyTedl X pEHIeHUsT MOCPEICTBOM METOJOB XHMHH, 3KOJOTHYECKOTO
MBIIICHHS, YMEHUS PYKOBOJCTBOBATHCS MM B TO3HABATEIIbHOM, KOMMYHUKATUBHOU U
COLMATIbHOW ITPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATbBI

B cocraBe MerampeAMETHBIX  pE3yJbTAaTOB  BBIACISIOT  3HAYMMbIC A
dhopMupOBaHUS MHUPOBO33pEHHUS] OOIIEHAYYHBIE TOHATHS (3aKOH, TEOpHs, MPHUHIUII,
runoresa, (akT, CucTeMa, MpoIEecc, IKCIEPUMEHT U JIPYTOE.), KOTOPBIE UCTIOIL3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YYEOHBIX MpeAMETaX M TO3BOJISIOT HAa OCHOBE 3HAHHMM M3 ATHUX
npeaMeToB (OpPMHUPOBATh MPEACTABICHHE O IICJIOCTHOM HAay4YHOM KapTHHE MHpa, U
yHUBEpCaJIbHbIE  yueOHbIE  JIEUCTBUSA (mo3HaBaTeNbHbBIC, KOMMYHUKaTHUBHBIE,
PETYJISATUBHBIC), KOTOpBbIE 00eCITeurBarOT dbopmupoBaHUe TOTOBHOCTH K
CaMOCTOSITEIFHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JESITEIHbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE yUeOHbIe 1eHCTBUSA

ba3oBble JJornyeckune 1eMcTBUS:

YMEHHSI UCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS] TIPU OCBOCHUHW 3HAHUM:
pacKpbIBaTh CMBIC XUMHYECKMX TMOHATHH (BBIICIATh HMX XapaKTEepHbIC MPHU3HAKH,
yCTaHABIMBaTh B3aMMOCBS3b C JPYTUMH TOHATHSAMH), HCIOJB30BAaTh MOHATHS IS
OOBSCHEHHUSI OTACIBbHBIX (DAKTOB W SIBJICHUM, BBIOMpATh OCHOBAHUS M KPUTEPUHU IS
KJIacCU(PUKAMM XHUMHUYCCKHX BEIIECTB W XUMHUYECKHX peakKIui, ycTaHaBIWBaTh
MPUIMHHO-CIICJICTBEHHBIC CBS3M MEXIY OOBEKTaMH HW3YUYCHHUs, CTPOUTH JIOTHYCCKHE
paccyxaeHus (MHIyKTUBHBIC, JCIyKTHBHBIC, I10 aHAJOTHH), JeJaTh BBIBOJBI U
3aKJII0YCHUS;

YMEHHME TIPUMEHSATh B MpollecCe€ IO3HAHUSA TMOHATUA  (NMPEeIMETHBIE |
METanpeIMETHbIC), CUMBOJIMUYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3YEeMbIE B XHMHH,
mpeoOpazoBhIBaTh IIUPOKO IMPUMEHSIEMBIE B XHMHH MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKHHA 3HAK (CHMBOJI DJIEMEHTA), XUMHUYecKas (opMyJia U ypaBHEHUE XUMHYECKOM
peakuu — MpU PEIICHUH yueOHO-TI03HABATEIBHBIX 33J1ad, ¢ YUETOM ITHX MOJCIBHBIX
MPE/ICTAaBICHUN BBISBIISTh M XapAaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKA H3y4aeMbIX
O0OBEKTOB — XWMHUYECKUX BEIIECTB W XHMHUYECKUX PEaKIHi, BBIABIATH 0OIIUE
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3aKOHOMEPHOCTH, NPUUYMHHO-CJIEJACTBEHHbIE CBA3M M NPOTUBOPEUUS B H3yYaEMbIX
mpoueccax U sIBICHUSIX.

Ba3oBble ncciienoparenbckue 1eCTBHA:

YMEHHUE HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS, a TAaKK€ B KAayeCTBE OCHOBBI JUIsl (POPMHpPOBAHUS THMIIOTE3bI MO MPOBEPKE
MPAaBIJILHOCTH BBICKAa3bIBAEMBIX CY)KJICHUIA,

MpUOOPETEHHE ONbITa MO IJIAHUPOBAHWIO, OPraHu3allid M IPOBEJIECHUIO
YYEHUUYECKUX IKCIIEPUMEHTOB, YMEHNE HAOMI0AaTh 332 XOJI0OM MPOIEcCca, CAMOCTOSATEIbHO
MIPOrHO3UPOBATH €T0 Pe3yibTar, (POpMyIUpOBaTh 0OOOIIEHHS U BBIBOJIBI 10 PE3yJIbTaTaM
MIPOBEIEHHOTO OIbITa, UCCIAEAOBAHUS, COCTABIATH OTUYET O MPOAETaHHON padoTe.

PabGora ¢ undopmanmueii:

yYMEHUE BBIOUPATh, AaHATH3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX
BUJIOB U (OpM TNpPEJICTaBICHUS, MOIYy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (HAY4YHO-
MOMyJIsIpHAsl JINTEepaTypa XUMHYECKOTO COJIEp)KaHMSI, CIPABOYHbIE MOCOOMS, pPecypchbl
WNuTepHera), KpUTHYECKH  OIICHMBATh  MPOTUBOPEYMBYID W  HEIOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHHE TNPUMEHATHh pa3MyHble METOAbl M 3ampochl MpU MOMCKE U oTOOope
WHGOPMAIIMH ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX ISl BHITTOJHEHHS YYEOHBIX U
MO3HABATEIbHBIX 33/a4 OMNpeAENEHHOr0 THUMA, MNpUOOpEeTeHHe OmbiTa B 00JACTH
UCIIOJIb30BaHUST  HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJIOTHH,  OBJaJeHUE
KyJIbTYpPOW aKTUBHOT'O MCIIOIb30BAHUS PA3TUYHBIX MTOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO
BbIOMpaTh ONTUMANBHYI (GOpMYy TNpPEACTaBICHUS HHPOPMAUU M HILIIOCTPUPOBATH
pelaeMble 3a7jauid HECJIOKHBIMH CXEMaMu, AuarpaMmmamu, ApyruMu GopMamu rpapuku
U UX KOMOMHAIUSIMU;

yMEHHE  HCIONb30BaTh M  aHANU3UpOBaTh B  Mpolecce  y4eOHOM U
UCCJIEIOBATEIbCKOM  JESATENBHOCTH HH(POPMAIMI0 O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO X031 CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHOM Cpebl.

KomMmyHuKaTUBHbIE YHHBepcajibHble Y4eOHbIe JelCTBHSA:

yMEHHS 3a/laBaTh BOMPOCHI (B XOie AWaiora W (Uiau) AUCKYCCHM) IO CYIIECTBY
oOcyx/1aeMoil TeMbl, (HOPMYIHPOBATH CBOU MPEIOKEHUSI OTHOCHUTEILHO BBITIOJTHEHUS
MPeJIOKEHHOM 3a1a4u;

YMEHHS TPEJICTaBIATh MOJYUYCHHBIE pe3ysIbTaThl MO3HABATEIHLHON JIEATEILHOCTH B
YCTHBIX M TIHMCHbMEHHBIX TEKCTaxX; JeNaTh MPEe3eHTAIUI0 Pe3yJbTaTOB BBIMOJIHEHUS
XUMHYECKOT0 JKCIIepUMEHTa (JabopaTopHOro OmbITa, J1abOpaTOpHOM paboTHI 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHUS  y4eOHOrOo  COTPYyJHHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATEIbHOW W HCCIENI0BATEIbCKON JIEATENbHOCTH IPH PEIIEHUH BO3HUKAIONIUX
mpoOyieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIJIACOBAHUS MO3UIMK (00CyXKIeHUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbl», KOOPAMWHAIMS COBMECTHBIX JEHCTBHIA,
OTIpeieIeHre KPUTEPHEB 110 OLIEHKE KayecTBa BHITIOJIHEHHOM paboThl U Ipyrue).

PeryasiTuBHble YHUBepCAJIbHbIe YUeOHbIe AelicTBUA:
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YMEHHE CaMOCTOSITEJIbBHO  OHPEACNATh LENU  ACSATEIbHOCTH, IUIAHUPOBATH,
OCYLIECTBJISITh, KOHTPOJMPOBAaTh U MPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOKO
NeSITEIbHOCTh, BbIOMpaTh Haubonee 3(PPEKTUBHBIE CHOCOOBI pEIIEHHS Y4EOHBIX U
[I03HABATEIBHBIX  334a4, CaMOCTOSATEIBHO  COCTABJIATH WIM  KOPPEKTUPOBATh
MIPEUIOKEHHBIN AITOPUTM JEHUCTBUM NPH BBINOJHECHUH 3aJaHUM C YYETOM IMOJYy4ECHUS
HOBBIX 3HaHUM 00 MH3ydaeMbIX OOBEKTaX — BEIIeCTBaX M peaklUsAX, OLEHUBATH
COOTBETCTBHE IOJIyYEHHOTO pE3yJibTaTa 3asBJICHHOM LEIM, YMEHUE HCIOJIb30BaTh H
AHAJIM3UPOBATHh KOHTEKCTHI, IPEAJIaracMble B yCIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATHI

B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTENbHOTO COJEpPKaHUs,
YCTaHOBJICHHOTO JaHHOW (enepasbHON pabodeil mporpaMMoil, BBIIEISIOT: OCBOCHHbBIE
o0Oy4arolMMHUCs Hay4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI JAEUCTBUM, cnenupuyeckue s
MpeIMEeTHOMN o0nacTu «XUMUS», BUbI I€ATEIbHOCTH 110 TOJYyUYEHUI0 HOBOTO 3HAHUS, €T0
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3JIMYHBIX yUE€OHBIX M HOBBIX
CUTyaIUsX.

K xonmy oOyuenuss B 8 kijacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCS YMEHUM:

® pacKpbIBaThb CMBICI OCHOBHBIX XMUMHWYECKHX MOHSATHUHM: aToM, MOJIEKYyJa,

XUMUYECKUM DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh
(ogHOpOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAst Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast
J0Js1 XUMHUYECKOrOo JJIEMEHTa B COEIMHEHHMM, MOJISIPHBIM 00BEM, OKCHI,
KHCJIOTA, OCHOBAHUE, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIICHUS,
XMMHUYECKasi peakuus, KIacCupuKauus peakuuil: peakluu COeAUHEHUs,
peakIy Ppas3oKEHMs, pPEaKUUU 3aMelIeHMs, peakuuu oOMeHa, 53K30- |
SHIOTEPMHUYECKUE PEAKIMH, TEeIIOBOW »H(PGEeKT peakuuu, SApo aroma,
9JIEKTPOHHBIA CJIOW aTroma, aTOMHas OpOMTalb, paguyC aToOMa, XUMHYECKas
CBS3b, MOJISIPHAS U HETIOJSIPHAsl KOBAJICHTHAS CBSI3b, MOHHASI CBAA3b, NOH, KATHOH,
aHMOH, pPacTBOp, MaccoBas J0Ji1 BellecTBa (MPOLIGHTHAs KOHLEHTpauus) B
pacTBope;

® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATHUN U NPUMEHSATH

9TH MOHATHS [IPH ONMCAHUU BEUIECTB U UX IIPEBPALCHUI;
® UCMOJb30BaTh XMMUYECKYIO CUMBOJIHUKY JJISi COCTaBJICHUS (OPMYJ BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIIUM;

® oOmpeneisiTh BaJCHTHOCTb AaTOMOB D3JEMEHTOB B OWHApHBIX COEJUHEHUSX,
CTENEHb OKHCJICHUS 3JEMEHTOB B OMHAPHBIX COCIUHEHMSX, MPUHAIICKHOCTD
BEIIECTB K ONpEeAeNEHHOMY KJIAcCy COeIMHEHMM 1o ¢opmynaMm, BHI
XUMHUYECKOH CBS3M (KOBAJIECHTHAs U NOHHAs) B HEOPraHMYECKUX COEIMHEHUSX;

e packpbBatb cmblcn  llepuommueckoro 3akoma JI. M. Menneneesa:
JEMOHCTPUPOBATh  IIOHMMAHUE  IEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKHX DJIEMEHTOB OT MX I10J0KeHMs B [lepnoandeckon cucreMme, 3aKOHOB
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COXpaHEHMsI MacChl BEILIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
Y4EHHUs], 3aKOHa ABOrapo;

OMKCHIBAaTh U XapakTepus3oBaTh TabmuuHyo Gopmy llepuoanueckoil cucteMbl
XUMUYECKHUX 3JIEMEHTOB: Pa3iNyaTh MOHATHUS «TJlaBHas noArpynna (A-rpymnma)»
u «noboyHas noarpynna (b-rpynmna)y», maneie v 0oJibllIne NEPUObI, COOTHOCHTD
o0o3HaueHMsI, KoTopble wumeroTca B Tabnune «llepuoauueckas cucrema
XuMH4eckux 3neMeHToB [[. . MenpaeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU
CTpPOEHUSl aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOliee Yucio
AJIEKTPOHOB M pacIpesie]IeHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

KJaccu(uUUpoBaTh XMMUYECKHME DJIEMEHTBhI, HEOpraHMYeCKHe BeIlecTBa,
XUMUYECKHE PEaKInu (110 YHUCITY U COCTaBY YYACTBYIOUIMX B PEAKIIMH BEIIECTB,
1o TerioBoMy 3G (DeKTy);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWMCTBA BEIECTB
pPa3IMYHBIX KJACCOB, MOATBEP)KIasl OINUCAaHUE MPUMEpPaMU MOJEKYJISIPHBIX
YpaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHiA;

IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX KauyeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHMSI XUMHYECKUX TPEBpAIICHUN B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIISATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIFO XMMHUYECKOI0 3JeMeHTa Mo (popMmyJsie COeIMHEHUsI, MaCCOBYIO
JIOJIF0 BEILIECTBA B PacTBOPE, MPOBOJIUTH PACUEThI 110 YPAaBHEHHID XMMHUYECKOU
peakuuu;

IPUMEHATh OCHOBHBIE OIEpPallid MBICIUTEIbHOW JESATEIbHOCTH — aHAIU3 M
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTHU3aluio, KiIaccupukaiuio,
BBISIBIICHHE NTPUUMHHO-CIIEICTBEHHBIX CBS3€H — JUIsl N3YyUEHUs CBOMCTB BEILIECTB
U XUMUYECKHX PEaKlMil, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHHUS —
HaONIO/IeHUe, W3MEpeHue, MOJCIUPOBaHUE, OKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN );

CJieIoBaTh TMpaBHJIaM MOJIb30BaHUS XUMHUYECKON MOCynoil u 1abopaTOpHBIM
000py0BaHKEM, a TAK)KE MpaBUiiaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU TIO BBINOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB I10
MOJTyYEHUI0O M COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHON MAaCCOBOW JIOJIEH PACTBOPEHHOTO
BEILIECTBA, IUIAHMUPOBATH U MPOBOAUTh XHWMHUECKHE HKCIIEPUMEHTHI I10
pacIlio3HaBaHUIO PACTBOPOB IIEJOYEH M KUCIOT C TOMOUIbI0 HHAMKATOPOB
(makmyc, dhenondranenH, METHIOPAHXK U APYyTHE).

K xonmy obOydenuss B 9 KJjacce MpeAMETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y O0YUAIONTUXCS YMEHUH:

pacKkpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX MOHATHHA: XMMHYECKHH SJIEMEHT,
aTOM, MOJIEKYJla, NUOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CJI0KHOE BEIIECTBO,
BAJIEHTHOCTb, 3JEKTPOOTPHULIATEIBHOCTb, CTENEHb OKHCIEHUS, XUMUYECKas
peaxiys, XUMUYecKas CBsI3b, TEIUIOBOW 3()(EKT peakiuu, MOjib, MOJSPHBINA
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00BEM,  pacTBOpP,  AJIEKTPOJIUTHI,  HEINEKTPOJIMTHI,  DJIEKTPOIUTHYECKAs
JUCCOLMAlUs, peakUMM HWOHHOro OOMEHa, KaTalu3aTop, XUMHYECKOoe
paBHOBecuE€, OOpaTHUMbIE M  HEOOpaTHMbIE  pEAKLUHUH, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH, OKUCIHUTENb, BOCCTAHOBHUTENb, OKHCIECHUE U
BOCCTAaHOBJICHHE,  aJUIOTpONuUs,  aM(OTEpPHOCTh,  XUMHYECKass  CBA3b
(KoBaJIeHTHas, NOHHAsI, METAJUIMYECKasA), KpUCTAITIMYECKasl pelIéTKa, KOPPO3Hs
METaJJIOB, CIUIAaBbI, CKOPOCTh XMMHUYECKOM peakluu, MpeAesbHO IOIMyCTUMAas
koHneHntpauus [1JIK Beniectsa;
WUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSTHA U MPUMEHSTH
9T MOHATHUS [IPH ONKMCAHUU BEUIECTB U UX NPEBpALCHUI;
HCIIOJIb30BaTh XUMHUYECKYIO0 CHUMBOJIHMKY JUIsl COCTaBJieHHUS (OpMyJ BEIIECTB U
YPABHEHUH XMUMHUUYECKUX PEAKIIU;
ONpeeNATh BAJEHTHOCTb MU CTENEHb OKHCIEHUS XMMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX  Pa3IMYHOTO  COCTaBa,  MPUHAAJICKHOCTh  BEIIECTB K
onpeAenéHHOMY KJacCy COEIMHEHUN 1o (opMyiaMm, BHJI XUMHUYECKOH CBS3U
(koBaJIeHTHAas, WOHHAs, METAJJIM4YecKasi)) B HEOPraHWYECKUX COEIUHEHUSX,
3aps] MOHA MO XUMHUYECKOoW (opmylie, XxapakTep Cpellbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEIMHEHUHM, TUMN KPUCTAJUIMYECKON PEmETKH KOHKPETHOTO
BELIECTBA;
packpeiBaTh cMbIci Ilepuommueckoro 3akona J[. WM. MeHnngeneeBa u
JI€MOHCTPUPOBATh €ro MOHMMAaHKE: ONKCHIBATh M XapaKTEPHU30BaTh TAOIHUHYIO
dbopmy Ileproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh MOHATHS
«rnaBHas moarpynmna (A-rpynma)»y U «mobouHas moarpynmna (b-rpymma)y,
Masible U OOJbIINE MEePHOJIbl, COOTHOCUTh OOO3HAUEHHUS, KOTOpPbIE UMEIOTCS B
NepUOANYEcKOr TabJuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee YHCIO 3JIEKTPOHOB U
pacmpesielieHhe UX 10  DJIGKTPOHHBIM  CJIOSIM),  OOBSCHATH  OOIIHE
3aKOHOMEPHOCTH B H3MEHEHHUHM CBOMCTB DJJIEMEHTOB M HUX COCAVUHEHUN B
npeaesax MajiblX INEpPUOJOB M TJIaBHBIX IMOATPYHI C YYETOM CTPOCHHUS HX
aTOMOB;
KJIacCU(PUIIMPOBATh XUMHUYECKUE DIEMEHTBHI, HEOpraHMYEeCKHe BeIllecTBa,
XUMHYECKHE Peakiuu (10 YUCIYy U COCTABY YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
o TermioBoMy 3(QeKTy, Mo H3MEHEHHIO CTENeHEW OKHUCIICHUS XUMUYECKUX
3JIEMEHTOB);
XapaKTepHu30BaTh (OMUCHIBATH) OOIIHE U CIICIM(PUUECKUE XUMUYECKHE CBONCTBA
IOPOCTBIX W  CIOXKHBIX BEIIECTB, MOATBEP)KIAAas OMNHMCAHME IpUMEpaMu
MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHMM COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKLuii;
COCTAaBJIATh YPaBHEHUS 3JIEKTPOJIUTHUYECKON IUCCOLMALMM KHUCIIOT, LIEI0Yed U
COJIeH, TIONMHBIE M COKpalIEHHBIE YpaBHEHUS pEaKUUid HOHHOTO OOMeHa,
YPaBHEHMs pEaKLMii, MOATBEPKIAAOIINX CYIIECTBOBAHUE TN€HETUYECKOW CBS3U
MEX/1y BELIECTBAMU PA3JIMYHBIX KJIACCOB;
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pacKpbIBaTh CYUTHOCTh OKHCITUTEIFHO-BOCCTAHOBUTEIILHBIX ~ PEAKINN
MOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OajlaHca STUX PEaKIINA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU TIPOTEKAHHSI XUMHUECKUX MPEBPALICHUN B PA3IMIHBIX YCIOBHIX;
BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSPHYI0O W MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJTIO XMMHYECKOTO 3JIEMEHTa 10 (opMyJie COeANHEHHS, MaCCOBYIO
JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPAaBHEHUIO XMMHUYECKOU
peaxImm;

coOmoiaTh TpaBUjIa TOJB30BAHUS XHUMHYECKOW MOCYAOH ¥ J1abOpaTOpHBIM
o0opyI0BaHHEM, a TaKXKe MpaBuiia OOpaIeHHs C BEIECTBAMH B COOTBETCTBHUU C
WHCTPYKIMSIMH TIO BBIMTOJHEHUIO J1a0OpaTOPHBIX XWMHUYECKHUX OIBITOB TI0
MOJIYYEHUIO U COOMpAHUIO Ta3000pa3HBIX BEIECTB (aMMHaKa U YTJIEKHCIOIrO
rasa);

MPOBO/IUTh PEAKIWH, TOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTaB pPa3IMYHBIX
BEIIIECTB: PACIO3HABATH OIBITHBIM ITyTEM XJIOPUA-, OPOMHUI-, NOTUI-, KapOOHAT-
, hocdar-, cunmkar-, cyabpar-, THAPOKCHI-HOHBI, KATHOHBI AMMOHHS U MOHBI
U3yYEHHBIX METAJJIOB, TIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX
BEIIICCTB;

NPUMEHSITh OCHOBHBIC OIEPAllid MBICITUTEILHOW NEATENbHOCTH — aHallu3 |
CHHTE3, CpaBHEHHE, OO0OOIIeHHEe, CHUCTEeMAaTH3allMiO, BBIBICHUE MPUYMHHO-
CIIC/ICTBEHHBIX CBS3€W — Ui WM3YYECHHUS CBOMCTB BELIECTB M XUMHUYECKHX
peaKuuii, eCTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHHS — HAOI0IeHNE, H3MEPEHNE,
MOJETTMPOBAaHUE, IKCIIEPUMEHT (PeaIbHbIA U MBICICHHBIH).
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TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbHIE)

n/n TeM MPOrpaMmabl Bcero paGoTh! paGoTHI o0pa3oBaTe/ibHbIE Pecypchl
Paznean 1. IllepBonayanbHbie XUMHYeCKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoteka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazueny 20
Pa3znen 2. BaxHeiinue npeacTaBuTe/ M HEOPraHM4ecKnX BelecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6moreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB /I, U. MenaeneeBa. CTpoenne aToMOB.
Xumuyeckas ¢Bsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Iepuonnueckuii 3aKOH U

31 [lepuoanueckas cucrtema 7 bu6mmoreka [JOK
' XUMUYECKUX dneMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
3.2 XuMH4yecKas CBs3b. 8 1 bubmuoreka [{OK
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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
https://m.edsoo.ru/7f41837c

OKUCIUTEIBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKI_[I/II/I
bu6mmoreka [IOK
u
TOro 1o pasaeiy 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
P
C3CPBHOC BpeMi 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m E;Z?;th;::me PALCIOB M TEM Beero Konrpoabubie | IlpakTuueckue f)lg;g)cg:::::gbﬂme
padoTsbI padoThI pecypebi
Pa3nes 1. BemecTBo U XuMHuyeckue peakuun
11 [ToBTOpEHue u yriydrienne 3HaHUN 5 1 bubnnorexa [JOK
OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHX 4 bubnuoreka [JOK
peakuui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubnuoreka [IOK
anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
p | Sl apmmnee s ; Bumorera 0K
COCTHHEHNS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.3 BHeMeHTO]f VA-]I;")pYHHBI. Azor, hochop u ux 7 1 Eélg?ﬁr?f:;%ggﬁf 112636
COeJIMHEHUS
24 suienros Ayt Vesepor 5 ) 2 Bu6miorera LIOK
KPEMHMIA I FX COETHHEHN https://m.edsoo.ru/7f41a636
Utoro no pazneny 25
Pa3nen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0mme CBOMCTBA METAIIIOB 4 Et?[?sﬂll;ﬁf:i(s%c])lg% £41a636
3.2 Baxneiimme MeTamibl B UX COSTUHCHUS 16 1 2 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41a636

Wroro mo pazneny 20
Pasjnen 4. Xumus u okpyzkaionas cpeaa

4.1 B W3HU YelIOBEKa 3 bubmnorexa [TOK
' CHIECTRA M MATCPHAIIBL B XK : https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
P 3 bubmmoreka [IOK

C3CPBHOC BpeMA https://m.edso0.ru/7f41a636

OBUIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENbHBIE
padoTsI padoThbI pecypesI
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0 METOIaX MO3HAHUSA B XUMUU 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d227¢e
3 Yuctele BemecTBa 1 cMech. CriocoObl 1 bu6moreka [IOK
pa3aeiieHusi cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padota Ne 1 «IIpaBuiia
4 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
IT 6ota Ne 2
5 «I?;KT;IIZEI:{CI/II(:}(I:BI/)IZCS;EEH; npumMepe 1 bubmrorexa [JOK
a1 . PHMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMEL 1 MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE dJIEMEHThI. 3HAKU 1 bubnmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubanorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
o | mnmemmens o e | B LOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX AJIEMEHTOB
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11 OTtHocuTenbHAst aTOMHasI Macca. bubmuoreka [IOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemniecta. MoJib. bubmmoreka [{OK
MougnsipHas macca https://m.edso0.ru/ff0d5230
14 DOuU3N4eCcKrue U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XUMUYECKask peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XUMHUYECKUX PEAKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHHsI MacChl BEIIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
B clie 0JIMYECTBA, MacC
17 BeB Iq:(;TJ;aH;I: . ;I;I;eH:IfIM rHMI/IIieCKHX bubmorexa LOK
Heers P https://m.edsoo.ru/ff0d5708
peakimit
Kinacc a ec €aKIuii
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 9H I/IKJ‘IOI‘II/IC IITICT 1306qu eII{:I,;Ie/eII/I Eubmrorexa TOK
H AT m https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3allus 3HaHUH
20 KontponpHas padorta Nel o teme bubnuoreka [JOK
«BelllecTBa U XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
2 osna. Kucnopon - newentu Bu6motexa LIOK
Ayxa. post https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| Samecme s moamseme oo BuGnionss LOK
PO/ \peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06 okcuaax
CriocoOsI mosTyueHus: KUCIopoia B BuGmorexa LIOK
23 71a00paTOPHH U TPOMBIIIEHHOCTH.

HpI/IMeHeHI/IC KHCJIOpOoJa

https://m.edsoo.ru/ff0d497a
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TennoBoit 3¢ ekt XuMIIecKoit
peaxiuu, IOHATHE O

bubmuoreka [JOK

24 TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
To o (HedTh, yro €TaH).
25 3ar1;;2]:16}$e¢§;ﬂ§rxaHI():III/IOI\cdo(TSL?Zro bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[Ipa eckas pabota Ne 3 o Teme
26 <<1PIOJK1;I:IJZHHK6 EEO6H11;3HHC KrI[/ICJ:OI}:)/IOI[a bubmorexa [JOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE e€r0 CBOMCTBY
27 Bonmopox — anemeHT u npoctoe bubnuorexa [JOK
BemecTBo. HaxoxieHne B npupojie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJtopoza. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COMSAX bubmorexa LJOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpa eckas pabota Ne 4 o Teme
31 «lPlogflf;eIeHHI; EIC)O6H;aHHe Bré)n(T)pD(;Ina Eubmiorexa TOK
N ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
3 pemecrmaras 1o oro momecnons u6orera LIOK
Hl My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
B 61e
| e e s B LOK
ypas peaKil N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubnmuoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHuii. [ToHsTHe 00 bu6nmoreka [JOK
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HWHJIMKAaTOpax

https://m.edsoo.ru/ff0d59e2

Bopa xak pactBoputens. HacblleHnbie

bubmmoreka [{OK

37 1 HEHACBIIIEHHbIE pacTBOPbL. MaccoBast https://m.edsoo.ru/f0d5b40
JI0J1s1 BELIECTBA B pacTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «IIpuroToBieHue pacTBOPOB C bubnuorexa [JOK
OIIpeNENEHHON MaCcCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuuraus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
41 KI/ICJ‘I}:)qTHBIX OCHOBHBIX U aM(OTEPHBIX bubmrorexa [JOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
42 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tosnydenune n XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa
46 CHOCOéI}; HI([)J'I )CHI/I}I XI/IMI/I‘IZEKI,/IG bubmiorexa LIOK
. v ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME bubnuoreka [IOK
47 _
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIN»
48 I'enernueckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK

HCOPraHNM4YCCKUX COCIUHEHUH

https://m.edsoo.ru/00ad9a50
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bubmuoreka [JOK

49 O06o001IeHre U cCUCTEeMAaTH3aIlisl 3HAHUHA https://m.edsoo.ru/00ad9ch?
KonTtponsHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPIaHUYECKUX BH6J.IHOTeKa HOK
. https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIe MOTBITKA KIIACCHPUKAITUU
51 XUMHUYECKHX dJieMeHTOB. [ToHsTHE O BH6J.IHOTeKa HOK
https://m.edsoo.ru/00ad9ffa
rpyNnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XUMHYECKUX BH6J,IHOTeKa HOK
https://m.edsoo.ru/00ada52c
anemeHToB J. . Menaeneera
53 [Tepuomapl, Tpynmbl, TOATPYIIIHI BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI09eK
55 aToMOB 3J1IeMeHTOB [leproanueckoit BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 9JIEMEHTA 110 €ro MOJI0KCHUIO B bubnuoreka [JOK
[Tepuonnueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BUTHs HayKu U npaxtuku. J1. K. bu6mmorexa LIOK
MeneneeB — yu€HbIi, eAaror u https://m.edsoo.ru/00ada96e
IpaKJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnnoreka [JOK
XHMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsizb Eubmiorexa LTOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossipHas XuMudeckas 1 bubmuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenen, oxuceHis . https://m.edsocI)_.[ ru/00adae28
63 OKHCAUTENBbHO-BOCCTAHOBUTEIIbHBIE 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OxuCIUTETN U BOCCTAHOBUTEITH 1 https://m.e dSO(])_.[ru 100adb076
65 KonTponsnas pabora Ne4 no teme 1 bubnuorexa [JOK
«CTtpoeHne atoMa. XUMHYECKasi CBSI3b https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/00adh33c
67 PesepBHblit ypok. O6001IeHE U 1 bubnuoreka [IOK
CUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHE U 1 bubnuoreka [IOK
cUCcTeMaTU3alys 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka
n/n P Bcero KO; TPOJILHBIC HpﬁaKTquCK“e u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsI padoThbI pecypebi
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XEMquCKI/Ix AJIEMEHTOB 1 bubmorexa LOK

i https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukarus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1 _

HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme

5 «IToBTOpEHue u yriyOneHne 3HaHuM 1 1
OCHOBHBIX Pa3ZiesIoB Kypca 8 Kiacca

6 Knaccudukanus xuMmuaeckux 1 bubnuoreka [JOK
peaKkuuii MO pa3IMYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 €Ak HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 bubnorexa LIOK
P i https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

8 @DaKTOpBbI, BIUSIOLIME HA CKOPOCTh 1 bubnnoreka [JOK
XUMHUUYECKON PeaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnmuoreka [JOK

9 1 _
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus 3neKTPOIUTHUECKON 1 bubnuoreka [IOK
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mucconranuu. CUiIbHBIE U C1a0ble
3IEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 Hounrle ypaBHeHUS peakiuii bubmorexa [IOK
yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHUH B CBETE IIPEACTABJICHUIN bubnnorexa LIOK
P UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XHUMHYECKHE CBOMCTBA COJIEU B CBETE
13 MIpPEeNCTABIEHUN 00 bubmorexa [IOK
p . https://m.edso00.ru/00add8b2
AIEKTPOJIUTUICCKON TUCCOITUAITTT
14 Tlousttie 0 runpoIN3e cojie Bubmiorexa LIOK
Ap https://m.edsoo.ru/00add9d4
15 OO6o01enre U cucTeMaTu3arus bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
TTpakTiueckasg padora Ne 1.
16 <<1£)6HIGHI/IG 31<cnpe NMEHTAIILHBIX bubunorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1auy
Kourponsaas padbora Ne2 o teme
17 <<9J'IGII<)T OJ'H/ITI/EIGCKEI}I WCCOLIMAINAS bubunorexa LIOK
p a ’ https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»
OO01as XxapakTEPUCTHUKA TaJIOTEHOB.
18 XI/III;]/III/IIIGCKPI/IG CBI;ﬁCTBa Ha IpUMepe bubmiorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xgoposonopoa. ConsgHas KAUCIoTa
19 XI/IME‘ISCI?I/IS CII;OI?ICTBa OJI eHI/Ie, bubmiorexa LHOK
? ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuueckas padora Ne 2 o teme
20 «IPIOJ'I eHue colijoﬁ KHCJIOTHI bubmiorexa HOK
yd . . > https://m.edsoo.ru/00ade348
W3y4eHUe e€ CBOMCTBY
B
BIYUCIICHUS T10 ypaliHeHI/I}IM BuGmorexa LIOK
21 XUMHYECKUX PEaKIUii, €1 OJHH U3

PCarcHTOB J1aH B H30BITKE

https://m.edsoo.ru/00ade488
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22 OO01mas XapakTepUCTHUKA SIIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.

Haxosxnenue cepsl 1 €€ coeTMHEHUI bubnuorexa [JOK

23 . .

B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoa0po1, CTpOCHHUE, bubnuorexa [JOK
(bu3HYecKre U XMMHUYECKUE CBONCTBA https://m.edso0.ru/00ade802
Oxcunsl cepsl. CepHast KHUCIIOTa,

25 (1)1/131/13601(1/12 u xmfnqecxne CBOWCTBA, bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIICHHOTO Croco0a
MTOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK

26 .

XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU
cepbl

27 Brruncnenne maccoBoii 10K BEIXOa bubmuorexa [JOK
MPOJIyKTa peaKIuu https://m.edsoo.ru/00adec8a
OO01ast XapaKTepUCTUKA SIIEMEHTOB

28 VA-rpynisl. A30T, paclipoCTpaHEHHE bubnuoreka [JOK
B npupoe, puznueckue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA
AmMuak, ero pusnueckue u

29 XI/IMI/I‘IeC,KI/Ie c(goﬁCTBa MIOJIyYCHHUE U Eubmorexa TOK

’ yi https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTrueckas pabota Ne 3 o Teme
30 «IPIOJ'I eHue ah}[jMHaKa H3Y4YCHHUE €TO Eubmorexa TOK
Y - MY https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHAas KucJoTa, e€ pusndeckue u bu6mmoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edso0.ru/00adf306

32 Hcnosib30BaHME HUTPATOB U COJIEN bubnuoreka [IOK
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AMMOHHSI B KQUeCTBE MUHEPATHHBIX
ynoopenuit. Xumudeckoe
3arps3HEHUE OKPYKAIOIIEH CpeJIbl
COCJIMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518

dochop. Okcun dpochopa (V) u

bubmmoreka [{OK

33 pocqopnas KHCH? T3, QUIICCKUC https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE
Ucnonb3oBanue pocdaTtos B
KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubmmoreka [{OK
34 o .
3arps3HeHre TPUPOTHON CpeIb https://m.edsoo.ru/00adfc20
tdbocdaramu
Vruepon, pacipocTpaHeHHE B
35 pu gﬂg gmlﬁlecxl;e U XUMHUYECKHE bubumorexa LIOK
PHPOIE, https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcunpl yriaepojaa, ux Gusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yrieposa (1V)
37 VYroapHas KUcoTa U €€ COTu bubmorexa LJOK
https://m.edsoo.ru/00ae006c
[IpakTuueckast pabota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBennas peakius Ha kapOOHAaT- https://m.edsoo.ru/00ae027e
noH"
IlepBoHayanbHbIC TTOHATHS 00
39 o rpaHI/IquKI/IX BEIIECTBaX KakK O Bubmzorexa LIOK
P H https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIriiepoia
40 Kpemnuii u ero coeJuHEHUS brbmorexa [JOK
P a https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
b P bu6mmoreka [JOK
41 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME

«BaxkHen1e HeMeTauIbl U UX

https://m.edsoo.ru/00ae0bf2

32



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

COCAMHCHUA»

Kontponsnas padora Ne3 o teme

bubmmoreka [{OK

42 «BaxHEHIINE HEMETAILIBI 1 X https://m.edso0.ru/00ae0el8
COETMHEHU S
OO6mast XxapakTepuCTUKAa XUMUYECKUX
9JIEMEHTOB — METAJLIOB.
MeTtannuueckas CBsI3b U bubmmoreka [{OK
43
METaJUIMYECKast KPUCTAJUTNYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOKMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 OIIEKTPOXUMHUYECKUH P, bubmmorexa HOK
p N A https://m.edso0.ru/00ael1156
HaIpsDKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
metaiuioB. Ciurassl. Berauciienus mo
45 aBHEHMSIM XUMHUUYECKUX PEAKIINI Bubmiorexa LIOK
P PCAKLUH, https://m.edso0.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
46 ITousiTre 0 KOPPO3UU METAIIOB bubunorexa LIOK
PP https://m.edso0.ru/00ael278
bu6mmoreka [JOK
at IHenosmEe MeTaLIEL https://m.edso0.ru/00ael4b?2
48 OKcuIpl ¥ TUAPOKCHUIBI HATPUS U bubnuoreka [JOK
KaJTus https://m.edso0.ru/00ael4b?2
49 IlenoyHO3eMEIbHBIE METAJIbI — bubnuoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxseiiue coequHEHUS KaJIbLIUs bubanorexa LIOK
https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALI[MSI
3HAaHUU
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK

YCTpaHEHHUsI

https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

H}K" .
53 CCTKOCTB' 'BOI[BI 1 METOJIbI €€ https://m.edsoo.ru/00aelae8
YCTpaHEHHUSI
. bubmmoreka [{OK
4
S AmommHii https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
K
56 cleso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI M COJTH JKeTie3a bubmmoreka [{OK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3ALIUS
3HAHUHN
[IpakTueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bu6moreka [IOK
«BasxkHeHe MeTauIbl U UX https://m.edso0.ru/00ae3de8
COEIUHEHUS
Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JIaH B M30BITKE WIIH bubnuoreka [JOK
COJICPXKUT IpUMecH. Berunciienns https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOIyKTa
peaKIuu
61 O000I11IeHNE U CUCTEMATH3ALIMSI
3HAHUH
KounTtponsnas pabora Ne4 mo teme
62 «Baxnennne MeTaIbl U UX
COEIUHEHUSD
63 BemectBa u matepuainsl B bu6mmoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK

OKpYXarollen cpebl

https://m.edsoo.ru/00ae4270
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65 Posnb xumuu B perieHun 1 bubnuorexa [JOK
IKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PezepBubiit ypok. O0o0IICHNE U 1 bubmoreka [IOK
cucTeMaTu3anus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alUs] 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CcUCTEMaTH3anus 3HAHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOIAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

O.C.TI'abpuensH, N.I'. Octpoymos, C.A.Cnankos "Xumus" 8 kiacc,
M.:"IIpocBemienne", 2023r.
O.C.T'abpuensu "Xumus",9 knacc M.:"Ipoda", 2018

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

E.B.Kpsimnnosny "HarnsiaHelil cipaBOYHUK 7151 TOATOTOBKU K OI'D u EI'D

o xumuu", "Ikemo", 2023r

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

bubmmoteka IIOK https:/m.edsoo.ru/863eb348

OdunuaneHelil caiit MunuctTepcTBa 00pa3oBanus U Hayku Poccuiickoit
denepaunu:

http://www.mon.gov.ru

denepanbhbiii moptan "Poccuiickoe oopasosanue': http://www.edu.ru
Nudpmanmonnas cuctema "EquHoe okHO qocTymna kK 00pa3oBaTebHbIM
pecypcam":

http://window.edu/ru

Ennnas komnexnus 1iudpoBeIX 00pa3oBaTesIbHBIX pecypcoB: http://school-
collection.edu.ru

®denepanbHbIiA IEHTP HHHOPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB:
http://fcior/edu/ru

denepanbHBIA 00pa30BaTEIbHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

Poccuiickuii 00meo0pa3oBarenbublii moprai: http://www.school.edu.ru
YHuBepcaabHBIN TeCTHpYOMuid Komiureke: http://www.megatestpro.ru
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