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NOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOTO O0IIEro 00Opa30BaHUsI COCTABJICHA HA OCHOBE
TpeOOBaHUM K pe3yapTaTaM OCBOEHHSI OCHOBHOW 0Opa30BaTeNbHOW MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanms, npenctaBieHHbIX B PI'OC OO0, a takke Ha OocHOBE (enepaabHOI
paboueil mporpaMmMbl BOCIUTAHUSA U ¢ Y4ETOM KOHLIEMIIMU IPErojaBaHus yueOHOro mpeaMera
«Xumus» B 00pazoBaTesbHbIX opranu3anusx Poccuiickoit ®enepanuu.

[Mporpamma mo XUMHHM Aa€T TPEACTaBICHUE O MesaX, OOIel crparernu OOydeHWS,
BOCIIMTaHUS U Pa3BUTHS OOYy4alOIMMXCS CPEACTBAMU Y4eOHOrO IpeAMETa, YCTAHABIIMBAET
00s13aTeNIbHOE IIPEIMETHOE COJIEpKaHUE, MPEAyCMaTpUBAET paclpesielieHHe ero Mo Kiaccam u
CTPYKTYPUPOBAHHUE I10 pazjiesiaM U TeMaM IPOrpaMMBbl 110 XUMUH, OIpPENeIIsSeT KOTMUECTBEHHbIE
U KAa4eCTBEHHBbIE XAPAKTEPUCTHKH COJIEpKAHUS, PEKOMEHIYEeMYIO I0CIeI0BaTEeIbHOCTD
U3Yy4YEHUS XUMHUHU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKU Y4eOHOTO
npoliecca, BO3PAaCTHBIX OCOOEHHOCTEN 00ydaro IMXC s, ONpeAesieT BO3MOXKHOCTH MpeaMeTa A
peann3any TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOM MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 0011Iero 00pa3zoBaHus, a Takke TPeOOBAHUM K pe3yibTaTaM 00ydeHUs: XUMUU
Ha YpPOBHE Ielled M3ydeHHs IpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HaBaTEIbHON
JIeSITeIbHOCTH 00Yy4aro LIerocst 0 OCBOCHUIO y4eOHOTO COAEpIKaHUs.

3HaHME XUMHUU CITY)KUT OCHOBOM JUIs (POPMUPOBAHUS MUPOBO33PEHHS 00y4at0LIErocs, €ro
NpEICTaBICHUN O MaTEpUAIBHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMUPyeMble XUMHUEH
IPEICTaBICHUS O B3aUMOIIPEBPALLCHUIX SHEPTUU U 00 3BOJIOLUHU BEIIECTB B MIPUPOAE, O MYTAX
pemieHusi [I0OAIbHBIX MpOOJEM yCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — ChIPbEBOM,
JHEPreTUYECKON, MUILEBON U HKOJIOTUYECKON O€301MacHOCTH, TPOoOIeM 3paBOOXpaHEHUS.

N3ydyeHune xumuu :

CHOCOOCTBYET pealM3allid BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (OPMHPOBAHUS
KyJbTYpbl TMYHOCTH, €€ 001Iel U (QYHKIMOHAIBHON IpaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHME MBIIITICHUSI U TBOPUYECKHX CIIOCOOHOCTEH 00ydaro mmxcs,
HaBBIKOB  UX  CAMOCTOSITENIbHOM  ydeOHOW  JesTeNbHOCTH,  SKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMM, HEOOXOAMMBIX KaK B TIOBCEIHEBHOM JKU3HM, TaKk U B
po(eCCUOHANBHOM JIeSTEeNbHOCTH;

3HAaKOMHUT CO CHEeUM(PUKON HAydHOTO MBILUIEHHUS, 3aKIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IVIs/1a HA €IMHCTBO MPUPO/IBbI U YETOBEKA, SBJISICTCS OTBETCTBEHHBIM 3TAalloM B (JOpMHU pOBaHUHU
€CTECTBEHHO-Hay4YHOI IpaMOTHOCTU 00Yy4YarO 11 XCs1;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TNPUPOJE, K YEIOBEKY, BHOCHUT CBOH BKIaJ B 3KOJOrMYeckoe oOpa3oBaHueE
00yJaro M XC 51.

JlanHble HampaBieHUs B OOy4eHHMM XMMHUHM OOecredrBaroTcs crenu@uioil conepxaHus
y4e0HOro IpeaMeTa, KOTOPBIM SBJSETCS NEeAarorMuecKd aJalTHPOBAHHBIM OTpPaKEHHEM
0a30BOI HayKU XMMHU Ha ONPEACIEHHOM dTare e€ pa3BUTHUSL.

Kypc xumumn Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHUs OPHUEHTHPOBAH HAa OCBOEHHE
00yJaroIMMHUCS CHCTEMBI ITE€PBOHAYANIbHBIX MOHATHN XUMHHU, OCHOB HEOPraHWYECKONH XUMUU U
HEKOTOPBIX OTAETIbHBIX 3HAYMMBbI X TOHATUH OpPraHUYECKOM XUMUU.

Crpykrypa coiep:kaHus IPOrpaMMbl 110 XUMUU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ umsydeHuro. CopepxaHue CKIaIbIBAC€TCS U3 CUCTEMbl IOHATHUH O XMMHUYECKOM
JJIEeMEHTE W BELIECTBE U CHUCTEMbl IMOHATHH O XuMHYecKoM peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO MPUHIMILY IOCJIEJOBATEIbHOIO Pa3BUTUS 3HAHWHM HAa OCHOBE
TEOPETUYECKUX IIPEICTABIECHU N PA3HOTO YPOBHS:



— aTOMHO-MOJIEKY/IIPHOTO y4€HUs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuoanueckoro 3axkona /. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUM;

— YYEHHS O CTPOEHUH aToOMa U XUMHYECKOH CBSI3H;

— MPEeACTaBICHHUI 00 3JIEKTPOIUTUYECKON TUCCOIIMAIMH BEIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIMPUYECKA IIOJYYEHHBIX U
OCMBICJIEHHBIX (DPAKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JApPYromy,
BBINONHSASA (DYHKIMH OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEH
IPAKTUYECKOTO IPUMEHEHHUS U MTOJIYIEHUSI U3y4aeMbIX BEILIECTB.

OcBoeHne MporpamMMbl MO XHUMHH CHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOH COCTaBJSIOLIEH HAydyHOH KapTHMHBI MHpa B JIOTUKE €€ CHCTEMHOM NpUpObl,
LEHHOCTHOI'O OTHOILIEHUS K HAyYHOMY 3HaHUIO U METOJIaM IMO3HaHUs B Hayke. M3ydeHune xumMuu
OPOUCXOJAUT C TPHUBJICUCHUEM 3HAHUH U3 paHee U3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaroumit Mmupy», «buonorus. 5—7 wraccei» u «dusnka. 7 KIacc».

Ilpy n3ydyeHnn XUMHUH TPOUCXOIUT (OPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOI HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IIPAKTHYECKON JIESITEIbHOCTH YelIOBeKa M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyIbTYphl. 3ajadya ydeOHOro mpeaMera COCTOUT B (POPMUPOBAHUU
CHUCTEMBbl XMMHMYECKMX 3HAHUN — BaXHEWIMX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX
IOJIOKEHUH, JOCTYIHBIX OOOOIIEHMI MHPOBO33PEHYECKOIO XapakTepa, s3blka HayKu, B
NpHUOOIIEHUHN K HAYYHBIM METOJIaM MO3HAHUS IPU U3YYEHUHU BEIIECTB U XUMUYECKUX PEaKIHil, B
GopMHUpOBaHMM M Pa3BUTUM IIO3HABATENBHBIX YMEHUH U UX TPUMEHEHUM B Y4eOHO-
[I03HABATEJIbHOW U Y4eOHO-MCCIIEA0BATEIbCKON NEATEIbHOCTH, OCBOCHUH MPaBUJI 0€30I1aCHOTO
oOpallleHus C BEIECTBAMU B MIOBCEAHEBHOM JKU3HHU.

[lpy m3yyeHUM XUMHUU HAa yYpOBHE OCHOBHOIO 00IIEro oOpa3oBaHHS Ba)XKHOE 3HAYCHHE
npuoOpeNn Takue 1eNH, Kak:

— (opMHpPOBaHNE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K caMOOOPa30BaHUIO,
COTPYOHHYECTBY, CAMOCTOSITEJIBHOMY MPHHSTHIO DPEIICHHH, CIOCOOHON amanTupoBaThes K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KHU3HU;

— HampaBJICHHOCTh OOY4YEHHsI Ha CHCTEMAaTH4YecKoe MPHOOMICHHE OO0ydJaroumxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEJIbHOM  NEATEIBHOCTH, HAydyHbIM  METOJaM  IO3HaHUS,
(GopMUPYIOIMM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XMMUH;

— oOecrieueHue YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYJarOIMMUCS OIbITa
pa3sHOOOPa3HOM NEesATeNbHOCTH, MO3HAHUS M CaMOMO3HAHUs, KIIOUEBBIX HABBIKOB (KIIOUEBBIX
KOMITETEHIIM ), UMEIOIMX YHUBEPCAIIbHOE 3HAaUEHUE JUIsl Pa3JInUHbIX BUJIOB JIEATEIIbHOCTH;

— (popmupoBanue oOLEeH (HYHKIMOHANBHOM U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
quclie YMEHUN OOBACHATH M OLEHUBAThH SIBICHUS OKPYXKAIOLIEIr0 MHUPA, MCIOJIb3ysd 3HAHUA U
ONBIT, IIOIYYEHHbIE NpPU H3YYEHUM XUMHUH, NPUMEHATh WX MpPU PpEUEHUU NpodiieM B
MOBCETHEBHOM KU3HU U TPYAOBOM JIEITEIBHOCTH;

— (popmupoBanue y 00ydarommxcsi TYMaHUCTUYECKUX OTHOIICHUHN, TOHUMAaHUS [IEHHOCTH
XUMUYECKU X 3HAHUHN JUIs BBIPAOOTKM HKOJIOTMYECKH LEJIecO00pa3HOro IMOBEICHUS B OBITY H
TPYIOBOM AEATEIBHOCTH B IEJSIX COXPAaHEHMSI CBOETO 3/I0pPOBbS M OKpYXKarolled MPUPOTHOM
Cpelbl;

— pa3BUTHE MOTUBALIMU K 00y4E€HHUI0, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMUTAHUIO
Ha OCHOBE YCBOCHHs OOIIECYEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo¢uiIs U HaPaBJIEHHOCTH JallbHEHIIero oo ydeHusl.



OO01ee M0 9acoB, OTBEACHHBIX /ISl H3YYCHHS] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanwusi, coctaBisier 136 gacoB: B 8 xiacce — 68 gacoB (2 gaca B Hezeno), B 9 kiacce — 68
4yacoB (2 yaca B HEZCIIO).



COAEPKAHUE OBYYEHMUSA
8 KUIACC

IlepBoHauyajibHBbIE XUMHUYECKHE TTOHATHUS

[Ipeamer xumuu. Poib XMMUM B KU3HU 4YeEIOBEKa. XUMHUS B CUCTeME Hayk. Tena u
BelecTBa. Dusnueckue CBOWMCTBA BELIECTB. ArperatHoe cocrosiHue BemecTB. llonsarue o
METO/Iax MO3HAHUs B XUMUHU. YncTeie BemecTBa U cMecu. CiocoOBI pa3ieieHus CMecei.

ATOMBI U MOJIEKYNIbl. XUMHYECKHE 3JeMeHTbl. CHUMBOIbI XMMHYECKUX HJIEMEHTOB.
[IpocTeie U ClOXKHBIE BEIECTBA. ATOMHO-MOJIEKYISPHOE YIEHHUE.

Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB  XMMHUYECKHX O3JEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAA aTOMHAas Macca. OTHOCUTENIbHASI MOJIEKYISIpHAs
macca. MaccoBas 105151 XUMHUECKOTO 3JIEMEHTa B COEAMHEHUH.

KonuuectBo BemectBa. Moib. MomsipHass macca. B3anMoOCBsI3b KOJMUYECTBA, MAccChl U
Yucia CTPYKTYPHBIX eMHUI] BemecTBa. PacuéTel mo opMyliaM XHMHUYECKU X COSTMHEHUH.

dusnyeckue M XUMHYECKHE SIBJICHHS. XHUMHUUYECKash peakuus W €€ MpU3HaKU. 3aKOH
COXpaHEHHUs Macchl BEIIeCTB. XUMHUUECKHe ypaBHeHUs. Kiaccudukanus XUMHYECKUX PEeaKnii
(coenuHeHMs, pa3OKEHUs, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCyAoH, mpaBujaMu paboThl B jabopaTopu M MpUEMaMU
oOparmeHust ¢ 1a00paTOPHBIM 000PYyIOBaHUEM, M3ydeHUE M ONucaHue (PU3NYECKUX CBOWCTB
00pa310B HEOPraHUYECKUX BEIIECTB, Ha0moaeHne Gu3ndeckux (IIaBjIeHne BOCKA, TasTHUE JIbAA,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHACHCAIMsI BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKaTMBaHUE MEIHOW ITPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KHUCIOTON) SIBJICHUH, HaOMI0IeH e
U ONHCaHWE TPU3HAKOB TPOTEKAHUsS XUMHYECKUX peakuuil (pasnoxeHue caxapa,
B3aMMO/ICHICTBHE CEPHOI KUCIOTHI ¢ XJIOpUAOM Oapus, pasnoxkenue ruapokcunaa menu (Il) mpu
HarpeBaHWH, B3aMMOJICUCTBHE jkele3a ¢ pactBopoMm coiau menu (ll), m3ydenume crmocoOoB
pasfeneHus cMmecell: C TOMOIIBI0 MarHuTa, (QUIBTPOBAHHE, BBITAPUBAHUE, IUCTHILISAIINS,
xpoMatorpadusi, MpOBEJCHUE OYMUCTKA T[OBAPEHHOW CONU, HAOMIOACHHE U OINUCaHHe
pe3ynbTaTOB IPOBENEHHUS OIbITA, WJUIIOCTPUPYIOILIETO 3aKOH COXPAHEHHWS MAacchl, CO3JlaHUE
MOJIeJIel MOJIEKYI (IIIapOCTEePKHEBBIX).

BaxHeiinmme npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3J€MEHT U MPOCTOE BEILECTBO.
Haxoxxnenue xucnopoaa B mpupoje, pusndeckue 1 XMMUUYECKHE CBOMCTBA (pEaKUUU TOPSHUS).
Oxcuppl. Ilpumenenue kucnopoma. CrocoObl TOMYdeHHS KHUCIOPOJa B JIaOOpaTOpuu U
NpOMBITTIEHHOCTH. KpyroBopoT kucnopoga B mpupone. O30H — alaoTporHas MOAu pukamus
KU CIIOpOAA.

TenoBoit >PdekT XUMHUYECKOH peakuu, TEPMOXUMHYECKHE YpaBHEHHS, 5K30- U
SHJIOTEPMHYECKHE peakuuH. TOomiIMBO: Yrojib M MeETaH. 3arpsA3HEHHE BO3AyXa, YCHIICHUE
MapHUKOBOTO Y deKTa, pa3pylieHne 030HOBOTO CIOSI.

Bonmopon — nanmeMeHT M mpocTtoe BewecTBO. HaxoxzaeHue Bomopoaa B IPUPOAE,
du3nuecKue U XMMUYECKIE CBOMCTBA, MPUMEHEHHE, Cr1oco0bl moaydeHus. KucnoTsl u conu.

Mosnsipabiii 00BEM Ta30B. PacuéThl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBoiictBa BoAbl. Boma kak pactBoputenb. PactBopel. HacwliieHHBIE H
HEHAaCBIIEHHbIE pacTBOpbl. PacTBOopuMOCTh BellecTB B Bojae. MaccoBas [0Sl BEIeCTBa B
pacTBope. XuMHYecKHe cBOMcCTBa BOJbl. OcHOBaHUs. Poib pacTBOpoB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boapl B mpupoje. 3arps3HeHue NpUpoIHBIX BoA. OXpaHa W OYMCTKA
MPUPOHBIX BO/I.



Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcuapl. Kitaccuduikanusi OKCHIOB:
coneo0Opaszyronme (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HeconeoOpazyronme. HomeHn knarypa
okcua0B. dusnueckrne U XUMUYECKUE CBOMCTBA OKCUIOB. [loiyueHne okcuaoB.

OcHoBanus. Krnaccudukarus OCHOBaHWMN: WUIEIOYM W HEPACTBOPHUMBIC OCHOBAHUSL
Homenknarypa ocHoBanuii. @u3nyecKMe U XUMUUYECKHE CBOMCTBAa OCHOBaHuM. [lomydenue
OCHOBaHHH.

Kucnorel. Knaccudukamus kucnor. Homenknatypa xucinoT. Ousnyeckue U XUMHUUYECKHE
cBoiicTBa kucioT. Psn akruBHoct MetaimioB H. H. bekerosa. Ilonyyenue kucior.

Conu. Homenknatypa coneil. dusnueckue u xumuueckue cpoiictBa coneil. Ilomyuenue
coJieil.

['eneTryeckast CBSI3b MEXKY KIacCCAaMU HEOPTAaHMYECKUX COSTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEICIICHNUE COIEP)KaHUsl KUCIIOPOJa B BO3AyXe, MOJIydeHHe, COOUpaHue,
pacro3HaBaHWE M HM3y4eHUE CBOMCTB KUCIOpOJa, HaONIOJACHHE B3aMMOJCHCTBHUSI BEIIECTB C
KUCJIOPOJIOM U YCJIOBHUSI BOSHHUKHOBEHHUS U MpPEKpallieHUusl TopeHus (moxapa), 03HaKOMJICHUE C
oOpasliaMi OKCHJOB W OIKUCAaHUE HMX CBOWCTB, MOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U
U3ydeHHE CBOMCTB BOJOpoaa (ropeHue), B3auMojeicTBHe Bojopoma ¢ okcuaoMm meau (I1)
(BO3MOYKHO HCIOJIB30BAHUE BHUICOMATEPUATIOB), HaOMI0IeHHEe 00pa3IloB BEIIECTB KOJTMYECTBOM
1 Moub, uccieqoBaHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PAaCTBOPOB C ONpPENEIEHHOM MacCOBOM [J0Jied pPacTBOPEHHOIO BEUIECTBA,
B3aMMOJICIICTBHE BOJBl C MeTaulaMu (HAaTpueM U KajblueM) (BO3MOJKHO MCIIOJIb30BAHUE
BH/ICOMATEPUANIOB), HCCIEA0BaHNE O0Opa3l[0B HEOPTaHMYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
HaOII0JICHUE W3MEHEHHS OKPacKM HHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH, M3ydeHUE
B3anmoeiicTBust okcuaa meau (Il) ¢ pactBopoM cepHOW KHCIOTBI, KUCIOT C MeETajulaMH,
peakuuii HEWUTpaIM3aluk, T[OJYy4eHHUE HEPAaCTBOPHUMBIX OCHOBAHUW, BBITECHEHHWE OJHOTO
MeTajljia P yruM U3 PacTBOPA COJIM, pEIICHUE HKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme «BaxkHelnme
KJ1acChl HEOPTaHUYECKU X COCTUHEH U,

Hepuoanueckuit 3akoH u Ilepuoanueckass cucrema xumudeckux iemenros JI. U.
MenaeeeBa. CtpoeHue aToMOB. XUMHYeCKasA CBA3b. OKNCINTEIBLHO-BOCCTAHOBUTEIbHbIEC
peaKuuu

[lepBble TONBITKH KIACCU(UKAIIMA XUMHYECKUX dJeMeHTOB. [loHstne o Tpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC U IETOYHO3EMENbHBIE METAJUIbI, TaJlOreHbl, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yloT aMOTEPHBIE OKCHIBI U TUIPOKCHIBI.

Ilepuonuuecknuit 3akoH. Ilepuonuueckas cucreMa XuMHU4YeCKMX dneMeHToB [[. .
MenneneeBa. Koporkonepuoanass u jaiuHHONepuoaHas ¢opmbl Ileproguyeckoil CHCTEMBI
xumuueckux daeMeHToB JI. M. MenneneeBa. Ilepuoaslt u rpynmnbl. PU3HYECKU CMBICIH
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB atoMHbIX saep. WMzotombl. OnexkrpoHsl. CrtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XMMHYECKUX 71eMEeHTOB [lepnoanyueckoll CUCTEMBI
H. . MengeneeBa. XapakT€puCTHKAa XHMHYECKOTO H3JIEMEHTAa IO €ro IMOJOXKEHUI0 B
Ilepuonnueckont cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METANINYECKU X U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U Mepruojam.

3navenue llepuoguueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAayKd U nipaktuku. 1. 1. MenaeneeB — yd€Hbld U TPaKIaHHUH.



XumHu4eckass ~ CBS3b. KoBanentnas  (mossipHas U HEMOJIsIpHast) CBSI3b.
DNEKTPOOTPUIIATETBHOCTh XMMUYECKHI X 2JIEMEHTOB. MloHHAas CBSI3b.

Crenenb  okuciieHus.  OKHCIUTENFHO-BOCCTAaHOBUTENBHBIE — peakmuu.  [Iporiecch
OKHCJICHHSI M BOCCTaHOBJIEHHS. OKUCINUTENN U BOCCTAHOBUTEIH .

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lloB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOICWCTBHE THIPOKCHIA
[MHKA C PacTBOpPaAMH KHCIIOT M IIEIOYEH, MPOBEICHNUE OMBITOB, WLTIOCTPUPYIOMMX TPUMEPHI
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHi (TOPEHHE, PEaKIIUU PA3TI0KCHHS, COCIMH CHHS).

Meostcnpeomemmnoie ceazu

Peanu3zanus MeXIpPEIMETHBIX CBS3CH NPU M3YYCHHH XMMHH B 8 KIIacce OCYILIECTBIISICTCS
yepe3 WCIOJb30BAaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX IIOHATHHA, TaK W IIOHSTHH,
SIBIISTIO IIIMXC Sl CACTEMHBIMHU TSI OT/ICTBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0ume ecTecTBEHHO-HAYYHBIC ITOHSATHS: HaYJHBIA (AaKT, TUIMOTE3a, TEOPHS, 3aKOH,
aHalM3,  CUHTE3,  KiIaccu(uKamus,  TEpPUOAWYHOCTb,  HAONIOACHHWE,  DKCIEPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIb, SIBJICHUC.

®dusnka: Marepus, aroMm, OJJIEKTPOH, INPOTOH, HEWUTPOH, HOH, HYKIHJ, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DJICKTPHYECKHH 3apsil, BEIIECTBO, TelO, 00BEM, arperaTHoe
COCTOSIHME BEINECTBA, Ta3, (pM3MYECKWe BEIWYMHBI, CIMHHIIBI U3MEPEHHS, KOCMOC, TIaHETHI,
383161, ComHIIE.

buonorus: potocunTes, ApIxaHue, ouocdepa.

I'eorpadms: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIC TMOPOABI, IOJC3HBIC
M CKOTIaeMbIe, TOTIIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemmecTBo U XuMHYeCKasi peaKIus

Ilepuonnueckuii 3akoH. llepmomuyeckas cucremMa xumudeckux syeMeHToB J[. I
MengeneeBa. CtpoeHHE aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOWCTB XMMHYECKHX
AJIIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalMs, KaJbLHUS U HUX COCAUHEHUN B COOTBETCTBUU C
IIOJIO’KEHHUEM DJIEMEHTOB B [lepnoandeckoi cucreMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBA: BUIBl XUMHUYECKOW CBS3H. THIIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKA U BHUJA XMMHUYECKOU
CBSI3HU.

Knaccugukanuss 1 HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XHMMHUUECKHE CBOICTBa
BEILECTB, OTHOCSUMXCS K Pas3iIMyHbIM KlaccaM HEOPraHWYECKUX COEAMHEHUH, I'€HEeTUYecKas
CBSI3b HEOPIraHUYECKU X BEILECTB.

Knaccuduranus XMMHYECKMX peakuid M0 pa3Tu4HbIM MPU3HAKAM (IO YHCIY U COCTaBY
Y4aCTBYIOIIMX B PEAKIMHM BELIECTB, IO TEIJIOBOMY 3(QQeKTy, N0 H3MEHEHHIO CTeleHeH
OKHCJICHUSI XUMUUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTopa). DK30- U
HJOTEPMUUYECKUE PEAKIIUN, TEPMOXUMHUYECKUE YPABHEH HSL.

[lonsitue o ckopoctu xuMHueckod peakuuu. [loHsTHE 00 0OpaTUMBIX U HEOOpPATHUMBIX
XUMUUYECKH X peakuusx. [IoHATHE O TOMOTEHHBIX U TIETEPOreHHBIX peakuusx. llonstue o
katanuse. [losatTne o xuMuuyeckoM paBHOBecHHM. Dakropel, BIMAIONME Ha CKOPOCThb
XAMHUYECKON PEaKIUU U IMOJIOKEH M€ XUMUUECKOTO PABHOBECHSL.

OKUCINUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUH, 3JIEKTPOHHBI OajlaHC OKMCIUTENIBHO-
BOCCTAaHOBUTENBbHOW peakiuu. CocTaBjieHHE YpPaBHEHHMI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UCTIOIb30BaHUEM METO/1a SJIEKTPOHHOTO OajaHca.



Teopusi 3MEKTPOTUTHYECKON ITUCCOLMALMH. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JHCCOLMAlMU BEUIECTB C PA3IMYHBIMU BUJAMH XUMHYECKOM CBS3U.
Crenens quccounanui. CHIBHBIE U ClIa0ble JIEKTPOIHUTHI.

Peaxuny moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEeaKUHWii HOHHOTO OOMEHa, TOJHBIE U
COKpallleHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOWCTBA KUCIOT, OCHOBAaHUN U COJIE B CBETE
NpEICTaBICHUM 00 3IEKTPOIUTHYECKON micconuanuu. KauecTBeHHbIE peakuMd Ha HOHBI.
[lonsTre o ruaposn3se conei.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJENSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILECTB —
METAJNIOB M HEMeTALIOB (TpaduTa ¥ anmasa), CIOXKHBIX BEIHIECTB (XIOpHUIa HATpHs),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XWMHMYECKOW pEeakuUu OT BO3JACHCTBUS Pa3IUUHBIX
(aKTOpPOB, MCCIEIOBAHUE BIIEKTPOIPOBOJTHOCTH PACTBOPOB BEILECTB, MpOIecca TUCCOLUALUN
KUCJIOT, Iejouyed U cojeil (BO3MOXKHO MCIOJIb30BaHHE BHUJIEO MAaTEpUalioB), IMPOBEICHHE
OTIBITOB, MJUTIOCTPUPYIOIIMX NPU3HAKK TMPOTEKAHHS PEakKuii MOHHOro obMeHa (oOpa3zoBaHme
ocaJka, BBbIIENICHUE Ta3a, OOpa30BaHHE BOJbI), OMBITOB, WJUIIOCTPUPYIOUMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUM (TrOpeHue, peakuuu pas3lioKeHHs, COECTUHEHHS),
pacro3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX pEaKIHUil Ha HOHHBI,
pelIeHre SKCIePUMEHTAIbHBIX 3a/1au.

HemeTtannbl u UX coeTuHe HUSA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
crerieHn okucieHus. CTpoeHHe W (PU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB.
XuUMHUYECKHE CBOWCTBa Ha MpUMEpe XiIopa (B3aUMOJEHCTBHE C MeTalllaMd, HeMeTaJlaMH,
menmoyamu). Xmopoogopona. ConsHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJy4YCHUE,
npuMeHeHue. [leificTBre xjopa U XJI0pOBOIOPO/a Ha OpTraHU3M YelloBeKa. BaykHel nme xiaopu s
U UX HaXOXKICHHE B IPUPOJIE.

OO6mast xapakrepuctuka 3meMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (U3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KICIIOpOJIa U Cepbl. AJJIOTPONHBIE MOAW(HUKAIIMKA KUCIOPOAa M Cepbl. XMMHUUYECKAE CBOHCTBA
cepel. CepoBoJIOpOJ, CTpoeHHE, (DU3MUECKHEe W XUMHYecKHe cBoicTBa. OKCHABI Cepbl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCHAOB. CepHasi KucioTa, (PU3NYECKWe W XMMUUYECKHE CBOMCTBA
(oObmme Kak TpenCcTaBUTENS KiIacca KHUCIOT M chenuguyeckue). XUMHYECKUE PEaKIuH,
JeKalMe B OCHOBE IMPOMBIIUIEHHOTO CH0c0o0a MOMydeHUs CepHOM KHUCIOThl. [IpumeHenme
cepHOit KkucinoThl. CoNM CepHOI KUCTIOTHI, KAYECTBEHHAS PEAKIHs Ha CylbdaT-noH. Haxox neHue
ceppl M €€ COEOUHEHMH B mpupoje. XUMHUUECKOE 3arpsi3HEHHME OKpYXarolled Cpensl
COCTUHEHUSIMH Cepbl (KHCIIOTHBIC JOXKIH, 3arps3HEHHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALLECH NS

OOmas  xapakrepucTuka 3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIE CTEMEHU OKHUCIEHUs. A3O0T, paclpoCTpaHeHHe B MpUpoAe, (¢GU3NYECKue |
XUMHUYecKre cBoiicTBa. KpyroBopot azora B npupoae. AMMHAK, €ro (u3nYecKue U XMMHUYECKUE
CBOICTBA, oJydeHue u npuMenenue. Conu aMMoHus, UX QU3NYecKue U XUMHYECKUE CBOICTBA,
npuMmeHenne. KaduecTBeHHas peakuus Ha MOHBI aMMOHHMSA. A30THas KHUCIIOTa, €€ IMOJIydeHue,
¢u3myecKue ¥ XUMHUYECKHE CBOWCTBAa (oOnmme KaK TMpEACTaBUTENsS Kilacca KUACIOT |
cnenuduyeckue). Vcnonp30BaHWEe HHUTPATOB W COJICH aMMOHHS B KauyeCTBE MHHEPAIBHBIX
yaoOpenuii. XumMudeckoe 3arps3HEHUE OKPY)KaIoIIel cpebl COSTUHEHUSMHU a30Ta (KUCIOTHBIE
JOXKIH, 3arpsi3HEHUE BO3JyXa, MOYBbI U BOA0EMOB). Docdop, amoTponHble MOIU(PUKALINU
docdopa, ¢uznyeckue u xumuyeckue cBoiicrBa. Oxeup Qocdopa (V) u docdopnas kucnora,
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du3MYecKue M XMMHYECKHE CBOMCTBa, mosrydeHue. McmonszoBanue (ocdaToB B KadecTBE
MHUHEPATbHBIX YI0OpEeHUH.

OOmiast xapakrepuctuka s1aemMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHUS. YIJIepoJ, alIOTPONHbIE MOAU(PUKALIMHU, pAaCIIPOCTPAHEHHE B
npupoje, Gu3ndeckue U XMMUUYECKUe CBOMCTBA. AncopOrus. KpyroBopot yriepoaa B mpupoze.
Oxcupl yriiepoja, X (QU3NYECKne U XMMUYECKHE CBOWMCTBA, ACWCTBUE HA )KUBbIE OPTraHU3MBI,
MOJIyYCHUE U MPUMEHEHHUE. JKOJIOTHYECKHE MPOOIeMbl, CBsI3aHHbBIE ¢ OkcuaoM yriepoma (1V),
THIIO0TE3a T100aBHOTO MOTEIUICHHUST KIUMaTa, MapHUKOBBIA A(dekr. YrompHas kuciaora u e
CoNM, MX (U3NYECKHEe M XUMHYECKHE CBOWCTBA, MONydeHHE M NpHMeHeHue. KadecTBeHHas
peakuusi Ha  KapOoHaT-uOHBL.  HMcnonp3oBaHue  KapOOHATOB B OBITY, MEIMIIMHE,
IPOMBIIUIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauasbHble MOHATHUS 00 OPraHMYECKMX BELIECTBAX KaK O COEIMHEHUSX YIIIepoja
(MeTaH, 3TaH, OSTUJIEH, AalleTHJIEH, 5TaHOJ], TJUILEpPUH, YKCycHass kuciora). IlpuponHbie
UCTOYHHUKH YITIEBOJOPOAOB (yrojib, MPUPOIHBIA Ta3, HE(Tb), MPOAYKTHI HX IepepaboTKu
(6eH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTHU. [ToHSATHE O OMONIOTMYECKH BasKHBIX BEIIECTBAX:
KUpax, Oelkax, ymIeBoJaXx — M HX pPOJM B KU3HM 4YelOBeKa. MarepuanbHOE €IHHCTBO
OpraHUYECKUX U HEOPTAaHUUYECKUX COCTUHEHU.

Kpemuuii, ero ¢Qusnueckne M XUMHYECKHE CBOWCTBA, TOJIyd€HHE W TIPUMEHEHUE.
CoenuHennst kpemHusi B mpuponae. Ob6ume mnpencrtaBieHuss o0 oxcuae kpemaus (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIIOJIB30BaHUE B ObITY, B IPOMBILUIEHHOCTH. BaxkHeiinme
CTPOMTENBHBIE MaTepHallbl: KepaMHKa, CTEKIO, IEeMEeHT, OeToH, kene300eroH. IIpoGiemsbr
0€30MacHOro MCIO0JIb30BaHUS CTPOUTENBHBIX MATEPUAJIOB B IIOBCETHEBHOM KHU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3lloB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISIHON KHCIIOTBI, IIPOBEJCHHE
KaueCTBEHHBIX peaKUUil Ha XJIOPUA-UOHBI U HAOMIOACHHE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaronme (U3NYeCKHe W XUMHYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHMH (BO3MOXKHO
HCIIOJIb30BAHUE BHIEOMATEPHAJIOB), O3HAKOMIIEHHE ¢ oOpa3lamMu XJIOpUAOB (TAJIOTEHUIOB),
O3HaKOMJIEHHME ¢ o0pa3namMu ceppl U €€ COEOUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHANIOB), HaOmIoJleHWe TIporecca OoOyrIMBaHUs — caxapa I1OJ  JeWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yYEHHE XUMHUYECKAX CBOMCTB pa30aBIICHHON CepHOM
KHCIIOTBI, MTPOBEJICHNE KaYeCTBEHHOH peakuuy Ha Cynb(aT-HOH W HaOIIOAeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMIJICHHE C (M3UYECKHMMH CBOICTBaMHU a30Ta, dochopa U UX COSAUHEHUU
(BO3MOYKHO HCITOJIb30BAaHUE BUACOMATEPUAIIOB), 00pa3aMu a30THBIX M (hochOpHBIX yIOOpEHHH,
nojlyueHue, coOupaHue, paclo3HaBaHUE U H3ydeHHE CBOWCTB aMMHaka, IpOBEJICHUE
KaueCTBEHHBIX peakuuil Ha HMOH aMMoOHUS U (ocdar-uOH W U3ydeHHE IPU3HAKOB HUX
NPOTEKaHUs, B3aMMOJICHICTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BAHNE BUJEOMATEPUANIOB), U3ydeHUE MOJIeNel KpUCTaUIMYeCKHX PEeHIETOK aiMasa,
rpaduta, (QymiepeHa, O3HAKOMJIICHHE C TIPOIECCOM aJICcOpPOIMU PACTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM IPOTHBOrasa, MojixydeHue, coOupaHue, pacro3HaBaHHe
U U3ydeHHUE CBOMCTB YITIEKMCIIOTO ra3a, IPOBEIEHNE KAUeCTBEHHBIX peakuHuil Ha KapOoHAT U
CHJIMKAaT-UOHBl M HW3Yy4CHHE TIPU3HAKOB HMX IPOTEKAHHs, O3HAKOMIICHHE C MPOIYKIHUEH
CUJIMKAaTHOW MPOMBIIUIEHHOCTH, PELIEHHE HKCIEPUMEHTAIbHBIX 337a4y Mo TeMe «BaxkHelnme
HEMETAJUTBI U UX COCTUHEHUSD).

MeTaJuIbl M X cOeTUHE HUS

OOmast xapakTepuUCTHKa XHMHUUYECKHMX OJEMEHTOB — METAUIOB Ha OCHOBAaHUM HX
nosoxxeHus B [lepuonnyeckoii cucreme xumuueckux siemeHToB /. 1. MenpeneeBa u crpoeHus

9



atomoB. CTpoeHue MeTauioB. MeTaindeckas CBsI3b M METAJUIMYECKAasl KpHCTaJIM4YecKas
peméTka. DJIEKTPOXMMHUYECKAN psiJi HaNpsHKeHUM MeTaioB. Du3MYECKHME W XUMHUUYECKUE
cBoiicTBa MeTaiioB. OO0mme crocoObl moxydeHus MetamioB. [loHsTHE 0 KOPPO3UU METAIOB,
OCHOBHBIC CITOCOOBI 3aIMTHI UX OT KOoppo3uu. CIuiaBsl (CTab, 9yT'yH, TIOPATIOMIUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY U IPOMBITITIEHHOCTH.

[Ilenounbie MeTaiuIbl: MONOKEHUE B [leproanyeckoil cucreMe XuMUYeCKUX 3J1eMeHTOB [1.
N. MenpeneeBa, CTpoeHUE UX aTOMOB, HaxOXkJAeHHE B npupoge. dusnueckue U XMMUUYECKUE
CBOIcTBa (Ha mpumMepe HaTpus U Kaiaus). OKCHABI U THUAPOKCUIBI HaTpus U Kanus. [lpumenenue
IIEJIOYHBI X METAJJIOB U UX COCMHEHUH.

[[lenoyHo3emMenbHbIE METAIBI MarHUW W KalblUMid: mnojoxxkeHue B Ilepuoamueckoii
cucreme xumudeckux anemeHToB . M. MenpaeneeBa, CTpo€HHE UX aTOMOB, HAaXOXJICHHUE B
npupojae. Ousznueckue U XMMHUYECKUE CBOMCTBA MarHUs U KaiblMs. BaxkHelme coeAMHEHUS
KaJIbLIUsI (OKCH, TUJIPOKCH, cOH). JKECTKOCTh BOABI U CLIOCOOBI €€ yCTpaHEeHUsI.

AntomuHuii: nonoxenue B Ilepmoamnueckoil cucremMe xumuueckux snemeHToB J[. U.
MeneneeBa, CTpO€HHE aToMa, HAXOXJIeHHUE B npupoae. Ousnueckue U XMMHUUYECKUE CBOICTBA
amroMUHUA. AMGBOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHIA aTFOMUHUSL.

Kenezo: mnonoxenue B Ilepmoanueckoil cucrteme xumuueckux osaemeHToB JI. .
MeHpeneeBa, CTpOEHHE aTOMa, HaXOXKACHUE B mpupoae. PU3nUecKrue U XMMUYECKHE CBONCTBA
xkene3a. Oxeuabl, rugpokcusl u conu sxkeneza (ll) u xenmeza (I1l), ux cocras, cBoiicTBa u
MOJTy4EHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpas3laMl MeTalIoOB W CIUIaBOB, MX (M3MYECKHUMH CBOWCTBaMH,
U3y4eHUE PE3YIbTaTOB KOPPO3MH METAIIOB (BO3MOXKHO HCIIOJIB30BAaHUE BUJIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBUSI OKCHJIA KAIBLIHS U HATPUsI C BOJOU (BO3MOXKHO HCIOJIB30BAHUE
BHJ/IEOMATEPUANIOB), HCCIEIOBAHUE CBOMCTB KECTKOM BOMABI, Ipollecca TOPEHHsS >Kene3a B
KUCIOpOJEe  (BO3MOXKHO  HCIIOJB30BAaHME  BMJAEOMATEpPUANIOB), IMPHU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIUil Ha MOHBI: MarHUS, KalbIUs, ATIOMUHUS, IUHKA, xene3a (11) u xenesa
(1), meau (1), HabnrOICHME M OMUCAHUE MPOIIECCOB OKPAMBAHUS TIAMEHU MOHAMHU HATpPHS,
KaJIAsI U KaubIus (BO3MOXKHO HCIIOJIb30BAaHNE BHIEOMATEPHANIOB), HCCeI0BaHue aM(OTEPHBIX
CBOWCTB TMPOKCH/Ia AIFOMUHUS U TUAPOKCU]IA [IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMe « BakHel mme MeTaibl U UX COEAUHECHUSD.

XuMus ¥ OKPY:KAOLIAA cpeaa

BemecTBa 1 mMarepuanbsl B NOBCEAHEBHON KU3HU 4esoBeka. be3onacHoe ucronb3oBaHue
BEIIECTB M XMMHUUYECKHX peakuuil B ObiTy. llepBas momoIp mpu XUMHYECKHX OXKOrax M
OTPABJICHUSX.

XuMHYECKOe 3arps3HEHUE OKpYXarolle cpepl (MpeaenbHas JOMycTUMasi KOHIEHTpalus
BemecTB, nanee — [1JIK). Pornb xumMuu B pemmeHnn SKOJIOTHYECKU X TTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pas3ioB MaTepraioB (CTEKIO, CIIaBbl METAIIOB, ITOJTUMEPHBIC MaTepHATIbI).

Mescnpeomemmoie ceazu

Peanuzanus MeXnpeIMeTHbIX CBSI3eH MpU U3YUYEHUHM XMMHHU B 9 KiIacce OCYIIECTBIISET CA
yepe3 MCIOJb30BAaHUE KaK OONIMX €CTEeCTBEHHO-HAYYHBIX IOHATUH, TaK U TOHSTUH,
ABJISIO IMXC Sl CACTEMHBIMHU IS OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO I[UKIIA.

OOume ecTecTBEHHO-HAy4HBbIC MOHATHSA: HAy4HBIM (akT, TrUmores3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIaccupuKalus,  I[EepUOAUYHOCTb,  HAOIIOAEHHE,  SKCIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MO/JIEIb, IBJICHUE, TAPHUKOBBINA d(PPEKT, TEXHOIOTHU S, MATEPUAITBI.
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®duszuka: Marepus, aTroM, O3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIHJA, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsia, MPOBOJHUKU, IOJYIPOBOJHUKH,
TUBJIEKTPUKH, (POTOJIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHOe COCTOSHUE BEIeCTBa, Tas,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMUECKas pEMETKA, CIUIaBbI, (U3UYECKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHM ], KOCMHYECKOe MPOCTPAHCTBO, IJIaHEThI, 3837161, CoNHILE.

buonorus: dortocunTes, npixanue, Ouocdepa, IKOCHUCTEMA, MUHEpaIbHbIE YIO0OpEHMUS,
MHKpPO3JIEMEHThI, MAaKpO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpandbl, TOPHBIE IOPOJABI, TOJIC3HBIC
M CKOIlaeMble, TOIIIMBO, BOJAHBIE PECYPCHI.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O Ob PA3OBAHUSA

JIMMHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3ylbTaThl OCBOEHHUS IPOTPaMMBI OCHOBHOTO 0O0IIero oopa3oBaHUs
JOCTUTAIOTCS B X0J1e 00Y4eHUsI XMMUU B €IMHCTBE yUeOHON M BOCIMTATEIILHON JEATEIbHOCTH B
COOTBETCTBUM C  TPAJUIMOHHBIMA  POCCHUMCKMUMM  COLMOKYIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATBIMUA B OOILECTBE NMpaBUIAMH M HOPMaMHU MOBEJCHUS U
CIIOCOOCTBYIOT IpoOLiEccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLMAIM3ALMU 00YyJaro IIXC L.

JIMYHOCTHBIE Ppe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOY4arONMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM ITO3UTHBHBIX IECHHOCTHBIX OPHUEHTAlMi M PacCIIMpPEHUE OIbITA ACATEIBHOCTH Ha €€
OCHOBE, B TOM UHCJIE B YaCTU:

1) naTpHOTHYECKOr0 BOCIIMTAHNS |

IIEHHOCTHOI'O OTHOIIEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HaClleIni0, MOHMMAHUsl 3HAUEHHUsS XUMHYECKOM HAayKd B JKM3HU COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTHU BJaJIeTh TOCTOBEPHON MH@OpMaIuell 0 MepeIoBhIX TOCTUXKEHUSX U OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHMSAX 00 YCTpOMCTBE
MHpa ¥ O0ILECTBa;

2) rpa;KAaHCKOT0 BOCTIUTAHHSI:

IIPEICTABICHUS O COLMAIBHBIX HOpPMax W IIpaBUJIaX MEKIMYHOCTHBIX OTHOLICHUN B
KOJUIEKTHBE, KOMM yHUKaTUBHOU KOMIIETEHTHOCTU B OOIIECTBEHHO  TIOJIE3HOMH,
y4eOHOUCCIIE0BATEICKOM, TBOPYECKOM U JAPYIMX BHJAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOI COBMECTHOM AEATENBLHOCTH MPYU BBITOJIHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a7a4,
BBITIOJIHEHUH XUMHYECKUX JKCIIEPUMEHTOB, CO3IaHUU Y4EOHBIX HPOEKTOB, CTPEMIIEHHUS K
B3aMMOIIOHMMAHMIO U B3aMMOIIOMOIM B IpoOIecce 3TOM ydeOHOM IesTenbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IIOBEJIEHHE M IOCTYIIKM CBOMX TOBApPUUICH C MO3UIMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MTOCIIEACTBUI MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS :

MHUPOBO33PEHUYECKME  MPEACTaBICHUS O BEIIECTBE M XUMHUUYECKOM  peakiuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M COCTaBJAIOIIME OCHOBY [UIS
NOHMMAaHHUS  CyIIHOCTM HAy4YHOM KAapTUHBI MHpa, MPEIACTABIEHUS 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS INPUPOJbI, B3aUMOCBSA3IX YEIOBEKAa C IPUPOJHON CPENOH, O POIU
XUMUHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTEJIbHbIE MOTHBBI, HAIPABJICHHbIE HAa IOJYyYEHHE HOBBIX 3HAHUU IO XUMHH,
HeoOXoAMMbIE M1 OOBSCHEHHs HaONI0JaeMbIX IPOLIECCOB U  sBJICHUH, I103HABATEIbHOM,
MHQOPMAIIMOHHON M YNTATENbCKON KylIbTYphl, B TOM YKMCII€ HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOW JUTEpaTypod, IOCTYMHBIMH TEXHUUYECKUMHU CPEICTBAMHU
MHQOPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYy4CHHMIO W TMO3HAHHMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M MCCIIEA0BATENbCKOM IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH M YPOBHS 00y4eHUs B AaJbHEUIIIEM;

4) (opmupoBaHusi KyJbTY PbI 310POBbSI :

OCO3HAHME LIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 370POBbIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 »KU3HM, OCO3HAHUE IOCIEACTBUHA M HENpUITHE BPEIHBIX
NPUBBIUEK (YMOTPEOJIEHUSI alKOTOJIs, HApKOTHUKOB, KypEeHHs), HEOOXOIMMOCTH COOJIIOJICHUS
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npaBujl OE30MacCHOCTA MpU OOpAICHUH C XMMHYECKUMH BEIIECTBAMHU B OBITY M pealbHOM
KU3HU;

5) TPy10BOr0o BOCIIUTAHHSI:

MHTEPEC K MPAKTUUYECKOMY M3YydE€HUIO TPOPECCHii U Tpyla PasiuYHOrO Poja, YBaKEHHE K
TPyLy U pe3yinbTaTaM TpYIOBOM JEATEIBbHOCTH, B TOM 4YHCIIE HAa OCHOBE IPUMEHEHUS
IpEeIMETHBIX 3HAaHWW 1O XUMHHU, OCO3HAHHBIM BBHIOOP WHAMBHUAYaTbHOW TPACKTOPUH
OPOAOIDKEHUST 00pa3oBaHMs € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTM K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, YCTICIHON MPpodeCCHOHATBHON ACSITETbHOCTH U
pa3BUTHUS HEOOXOAMMBIX YMEHUN, TOTOBHOCTD aJIalITHPOBATHCS B TPOPECCHOHAIBHOM Cpe/Ie;

6) 7K0JI0rHY€eCKOT0 BOCIIMTAHMSI:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KAK UCTOUYHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHUs, MOHMMaHHE LIEHHOCTU 370pOBOro M Oe3omacHoro oOpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UUYECKOMY U IICHUXMYECKOMY 3J0pPOBBIO,
OCO3HAHME IEHHOCTH COOIOIEHUS MTPaBUJI O€3011acCHOTO TOBENICHUS MPU PadOTe C BEUIECTBAMHU,
a TaloKe B CUTYAIlUAX, YTPOKAIO M X 3I0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, IOJIYy4aeMble NMPU H3YYEHUU XUMHUH, A PELICHUs
3a7a4, CBA3aHHBIX C OKPyXKaro el MPUPOJHOM Cpeioi, 1S MOBBIIEHUS YPOBHSI KOO THUECKON
KYJIBTYpBI, OCO3HAHUS ITI00AIIBHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJieM U MyTed MX peleHus
IIOCPEJCTBOM METO/0B XMUMMH, HKOJIOTMUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHOW, KOMMYHHUKATUBHOMN U COI[UATBHOM MPAKTUKE.

METANNPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpenMETHBIX PE3YAbTaTOB BBIIENIAIOT 3HAUMMble Ui (OPMHPOBAHUS
MHUPOBO33pEHHUs OOIIEHAaYUYHbIe MOHATHS (3aKOH, TEOpHUsl, MPHUHIIUI, THIoTe3a, (akKT, cucrema,
IPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOpbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX MPEAMETOB (OPMUPOBATH MPECTABICHHUE O
I[EJIOCTHON HAaydHOW KapTHHE MHUpa, ¥ YHUBEPCAIbHBIE YU4eOHBIC NEHCTBUS (TTO3HABATEIBHBIC,
KOMMYHUKAaTUBHBIC, PETYIATUBHBIC), KOTOpble oOecredunBaroT (GOpMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIFHOMY TUTAHUPOBAHHIO U OCYIIECTBIICHUIO YICOHOH AEATSITBHOCTH.

ITo3HaBaTeIbHBIC YHHBepPCAJIbHbIC Y4eOHbIe 1eHCTBHS

Ba3oBnle jJorunueckune neicTBUA:

YMEHHUSI HCIIOJIb30BaTh MPUEMBI JIOTMUECKOIO MBIIUIEHUS IPU OCBOCHUHM 3HAHUMA:
pacKpeIBaTh CMBICI ~XMMHUYECKHMX TMOHSATHH (BBIACNATH HMX XapaKTepHbIE MPHU3HAKH,
yYCTaHaBJIMBATh B3aUMOCBS3b C JAPYIMMU HOHSTHUSIMM), UCIOJIB30BATh MOHATUS sl OOBSICHEHUS
OTNIENBbHBIX (JAKTOB ¥ SIBICHHI, BHIOMpPATh OCHOBaHHS U KPUTEPUHM Ul KIacCH (UKALIUH
XUMUYECKH X BEIIECTB U XUMUYECKUX PEaKIHii, ycTaHABJIUBAaTh IPUUYMHHO-CJIE/ICTBEHHBIE CBSI3U
MEX]ly 00ObEKTaMU U3y4EHUS], CTPOUTD JIOTUUECKUE PACCYKACHUS (MHYKTUBHBIE, IENYKTUBHBIE,
110 aHAJIOTHH ), IEJIaTh BHIBOJIbI U 3aKITIOYCHUS;

YMEHUE MPUMEHATh B IPOLIECCE MO3HAHUS MOHATHUS (IPEIMETHbIE M METaNpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XHMHUHU, IPEOOpPa3OBHIBATH IMPOKO
NpUMEHSEMbIE B XUMUU MOJIENIbHBIE MPEICTaBICHUS — XUMUUYECKUI 3HAaK (CUMBOJI 3JIEMEHTA),
XuMudeckas QopMyla M ypaBHEHHE XHMUYECKOW pEaKIMU — TpPU peleHuH ydeOHo-
MO3HABATEIbHBIX 3aJady, C Y4ETOM OTUX MOJEIbHBIX MPEACTABICHUN BBISBISTH U
XapaKTepu30BaTh CYIIECTBEHHBbIE NPU3HAKU H3Y4aeMbIX OOBEKTOB — XMMUUYECKMX BELIECTB U
XUMUYECKH X PEaKI UM, BBISBISITH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHBIE CBS3U U
MPOTHBOPEUMS B U3y4aeMbIX IIPOLECCaX U SBJICHUSX.

ba3oBble ucciieoBare/ibCKue 1eiCTBUA:
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YMEHHE HCIO0JIB30BAaTh IIOCTaBJIECHHBIE BOIPOCHI B Ka4E€CTBE MHCTPYMEHTA IO3HAHUS, a
Talke B KAadeCTBE OCHOBBHI IS (OPMHPOBAHUS TUIOTE3bl IO MPOBEPKE IPABHIBHOCTU
BBICKa3bIBAEMBIX CY)KICHUH;

NpUOOpPETEHHE OMBITa MO IJIAHMPOBAHWIO, OPraHU3allMM W IPOBEIEHUIO YYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJIOM MPOIecca, CaMOCTOSTEIbHO TPOTHO3UPOBATh €T0
pesyabrar, QopMynmupoBath 0000IIEHUS W BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHOTO OIBITA,
M CCIIEIOBAHU S, COCTaBISATH OTYET O MPOJICIIAHHON padoTe.

Padora ¢ undopmanmeii:

YMEHHE BBIOUpATh, aHATM3UPOBATH U HHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUJIOB
U GopM INpe/ICTaBICHHUS, TOTY4aeMYI0 U3 Pa3HbIX MCTOUHUKOB (Hay4HO-ITONYJIpHAs JIUTEepaTypa
XMMUYECKOTO COJEepXaHUs, CIpaBOYHbIE mocoOus, pecypchl WHTepHeTa), KpUTUYECKU
OLICHMBATh MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yYMEHHUE MPUMEHSTh Pa3uyHble METO/IbI U 3aIIPOCHI MPH MOUCKE U 0TOOpe MHpOopMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOX0 IMMBIX U151 BBHITIOJTHEHHUS Y4eOHBIX M MTO3HABATENBHBIX 337a4
OIpe/IeNEHHOr0 THUIla, NMPUOOpPETeHHE ONbITa B OOJIACTH MCIIONB30BaHUS MH(OpMamoHHO-
KOMM YHUKAaTUBHBIX T€XHOJIOTUH, OBJIaJIECHUE KyJAbTYpOl aKTHBHOTO MCIOJIb30BAHMS Pa3InUHbIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMalbHYIO (OpMY MpPEJICTaBICHUS
uH(oOpMauu ¥ MIUIIOCTPUPOBATh PELIAEMble 3aJaud HECIOXKHBIMU CXEMaMH, JUarpaMMaMmi,
npyrumu Gopmamu rpau ki ¥ 1X KOMOMHAIUSAMH;

YMEHHME HCIOJIb30BAaTh M AHAIM3MPOBATh B Ipoliecce Y4eOHOM U HCCIIeNoBaTENIbCKON
JeSITEIIbHOCTH WH(OPMAITUIO O BIUSHUU MPOMBIIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroIleld IPUPOJHON CPENBI.

KoMMyHuKaTHBHBIEC YHHBepcaJIbHbIe Y4eOHbIC IeCTBHS:

YMEHHS 3a/laBaTh BOMNPOCH (B XoJe aAuaiora M (MJIM) JAUCKYCCHMH) IO CYLIECTBY
oOcyxnaeMoil Tembl, (GOPMYIMPOBaTb CBOU MPEAJOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
MPEJIOKEHHOW 3a7a4H;

YMEHUS IPEACTABIIATH 10 y4EHHBIE PE3YJIBTAThl I03HABATEIBHON JESITEIbHOCTH B YCTHBIX
U [HUCBMEHHBIX TEKCTax; JeNaTh MPE3EHTAlMI0 pPe3yJIbTaTOB BBIMOIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (JabopaToOpHOro OMbITa, Ja0OPAaTOPHOM pPabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEINECTB, YYEOHOTO MPOEKTA);

YMEHHS Y4€OHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH MO3HABATEIbHON U
UCCIIEIOBATENIbCKOM JESITeIbHOCTH NPU pEIEHUH BO3ZHUKAIOIMX MPOoOJIeM Ha OCHOBE Y4€Ta
O0IMX MHTEPECOB M COMIACOBAHUS MO3UIUN (00CYXKIEHHUs, OOMEH MHEHHUSMH, (MO3TOBbIE
LITYPMBbI», KOOPJUHALIUSI COBMECTHBIX JIEHCTBUI, OIIPEEIICHNE KPUTEPUEB 110 OLIEHKE KaueCTBa
BBITTOJJHEHHOU pabOTHI U IPYTHE).

PeryasiTuBHbIe YHMBepcaJbHbIe y4eOHbIC e ICTBHSA:

YMEHHE CaMOCTOSITENIBHO ONPENEIATh LENN IEATEIbHOCTH, IUIAHUPOBATh, OCYLICCTBIISTS,
KOHTPOJINPOBaTh U IpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBbHOCTb, BBIOMPATH
HaubOonee HPQeKkTUBHbIE CIMOCOOBI pelleHHus y4eOHbIX M IIO3HaBaTENbHBIX  3a7ad,
CaMOCTOATEIBHO COCTABJIATh WJIM KOPPEKTUPOBATH NPEMIOKEHHBIA AITOPUTM JEHCTBUN INPH
BBINIOJIHEHUHM 3aJaHUi C Y4€TOM TIOJYYEHHUS HOBBIX 3HAaHUM 00 H3ydyaeMbIX OOBEKTaX —
BEILECTBAX M PEAKUHSX, OLCHUBATh COOTBETCTBUE IOJYYEHHOIO PE3YJbTaTa 3asBJICHHOM ILIEJIH,
YMEHHUE UCII0JIb30BATh U aHAIIU3UPOBATh KOHTEKCTHI, IIpEe/jIaraeMble B YCIIOBUM 3a/1aHUM.

IMPEJMETHBIE PE3YJIbTATbHI

B cocraBe mnpeaMeTHBIX pPE3yIbTaTOB [0 OCBOCHMIO 00S3aTENBbHOIO COJEpKaHUS,
YCTaHOBJICHHOTO JaHHOM (enepanbHOi paboueil mporpamMMmoil, BBIIENAIOT: OCBOEHHBIE
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0o0yJaroMMHUCS HaydHbIE 3HAHUWS, YMEHHS M CIOCOOBI JEWCTBUM, creuuduyeckue s
HpeI[MeTHOf/'I oOiactu (()(I/IMI/HI», BHUABI ACATCIBHOCTH IIO HOJYYCHUIO HOBOI'O 3HAHUA, €TI0
UHTEPIPETAIH, IPEOOPa30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX yIE€OHBIX U HOBBIX CUTYAIIHX.

K konmy obOydenus B 8 kjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTD y 00 YHAIO I XCSI YMEHUA

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHSTHN: aTOM, MOJIEKYNA, XUMHUYECKUN
AJIIEMEHT, TMPOCTOE BELIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOpPOAHAs U
HEOJHOPOJHAasI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHas U MOJIEKYJISpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas J0JI1 XUMHYECKOTO
3JIEMEHTa B COCIUHEHUHU, MOJAPHBIA OOBEM, OKCHJ, KUCIOTa, OCHOBAaHUE, COJIb,
JIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIEHMS, XUMUYECKasl peakiys, KIaccH (puKarus
peaKuMil: peaKuuy COSANHEHUS, PEAKI[MU PA3JI0KEHHS, PEAKLUH 3aMELICHUS, PEaKIIuu
0o0MeHa, 3K30- U 3HAOTEPMHYECKHE PEAKIMH, TEMI0BON 3(PEeKT peakuuu, sapo aToma,
AJIEKTPOHHBIA CJIOM atoMa, aToMHas OpOWTalb, pajuyc aToMma, XUMUUYecKas CBS3b,
NOJIIpPHAsl U HEIOJISIpHAs KOBAJCHTHAs CBsI3b, MOHHAs CBS3b, MOH, KATHOH, AHMOH,
pacTBOp, MaccoBas J10Jis BellecTBa (IPOLIEHTHAsI KOHI[EHTPAIlHsi) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHSATHI M NPUMEHSTH 3TU
MOHATHSA IIPU ONMCAHUU BEIIECTB U UX NIPEBPAILCHUI;

UCIIOJB30BaTh XMUMMUYECKYHD CHMBOJHUKY JUId COCTaBJ€HUS (OpMYNT BELECTB H
YPaBHEHUM XMMUUYECKUX PEAKLIUH;

OTpe/IeNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTEIEHb
OKHCJIEHUSI DJIEMEHTOB B OWHApHBIX COECIUHEHMUSX, MPUHAIICKHOCTh BEIIECTB K
ONpe/ieIEHHOMY KIIacCy COEJUHEHUH 1o ¢opMynaaM, BHUJ XUMHUYECKOH CBS3M
(koBaJIeHTHAsl U MOHHAsI) B HEOPTAaHUUYECKUX COEANHEHMUSIX;

packpbeiBaTh cMbica [lepunoanyeckoro 3akoHa [[. M. MenpeneeBa: 1eMOHCTpUPOBAThH
[IOHMMaHHUE IEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX 3JEMEHTOB OT MX
nonoxkeHuss B Ilepumogudeckoil cucTeme, 3aKOHOB COXPAHEHMS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTaipo;

ONMMCHIBATh U Xapakrepu3oBaTh TabnuuHyo ¢opmy Ilepuonumueckoil cucrembl
XUMUYECKH X DJIEMEHTOB: pa3inuaTh MOHATHS «IviaBHas mnoarpynna (A-rpynma)» u
«moboynass mnoarpynna (b-rpynma)», mamble ¥ OONbIIME TMEPHOIBI, COOTHOCUTH
0003HaueHMs, KOTOpble UMeroTcs B Tabmuue «llepuoanueckas cucreMa XMMHUYECKUX
anemeHToB JI. 1I. MeHneneeBa» ¢ 4MCIOBBIMU XapaKT€PUCTUKAMU CTPOCHHUS aTOMOB
XMMHYECKMX JJIEMEHTOB (COCTaB M 3apsa  sApa, oOIlee 4YHCIO 3JIEKTPOHOB U
pacrnpe/iefieHne UX 0 3JIEKTPOHHBIM CII0M);

KJIacCH QUIIMPOBATh XUMUYECKUE AJIEMEHTHI, HEOPTaHMYECKHE BEILEeCTBA, XUMHUYECKUE
peakiuu (10 YHMCIy W COCTaBY yY4acTBYIOLUMX B PEAKUMH BELECTB, IO TEIJIOBOMY
sddexry);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMHMUYECKUE CBOMCTBA BEIIECTB Pa3lMYHBIX
KIacCOB, IOATBEp)KJAas ONUCAaHUE IPUMEPAMU  MOJIEKYJISPHBIX  ypaBHEHHMU
COOTBETCTBYIOIMX XUMHUECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCUMOCTU OT HUX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTHU ITPOTEKaHUSI XMMUYECKUX ITPEBPAILIECHNUN B PA3IMYHBIX YCIOBUSIX;
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BBIYHUCIIATH OTHOCUTEIbHYIO MOJIEKYISPHYIO U MOJIIPHYIO MAacChl BEIECTB, MaCCOBYIO
JIOJTEF0 XUMHYECKOTO JIEMEHTA 10 (opMYyiie COeTMHEHUS, MAacCCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOJIUTH PacyEThl 10 YpaBHEHUIO XUMUUYECKOH peakiny;

MNPpUMCHATbL OCHOBHBIC OII€paIl[vA MBICITUTEIIFHON JCATCIIBHOCTH — aHaJIu3 U CHHTE3,
cpaBHeHHUE, 000O0IICHNE, CHCTEMAaTU3aIlHI0, KIACCH(UKAIIUIO, BBISIBJICHHE MTPUYHHHO-
CIIEICTBEHHBIX CBSI3€il — JJI1 M3y4eHUs] CBOMCTB BEIECTB M XUMHUYECKUX PEaKIIUi,
€CTeCTBEHHO-HAyJYHbIE  METOJbl  TO3HAaHWS  —  HaONIOJeHWe,  HM3MEpEHHeE,
MOJICTUPOBAHUE, SKCIEPUMEHT (pealbHbIA U MBICICHHBIN );

clenoBaTh MpaBWJIaM IOJB30BAHUS XMMHUUYECKOW TMOCyIoH U J1abopaTOpHBIM
o0opynoBaHMEM, a TaKKe MpaBWIaM OOpalieHHsS C BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKIHSMH 10 BBIIOJIHEHUIO JTa00PATOPHBIX XMMHUYECKUA X OMBITOB IO MOTYYEHUIO
U cOoOMpaHMIO Ta3000pa3HbIX BEHIECTB (BOJAOPOJA M KHCIOPOJAA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEAEIEHHON MACCOBOU J0JIE PACTBOPEHHOIO BEILECTBA, INIAHUPOBATH
U TPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI 10 PAaclO3HABAHHUIO PACTBOPOB INEJIOYeH U
KHUCIIOT C TIOMOTIBIO HHIUKATOPOB (JJakMycC, (heHO PTaerH, METHIIOPaHXK U JPYyTue).

K xoHmy oOydyeHus B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJArO I XCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSTUN: XUMUUYECKHH 3JIEMEHT, aTOM,
MoOJIeKyJia, UOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas peakuus, XUMHYecKas
CBSI3b, TEIMJIOBOM 3((EeKT peaKuuu, MOJb, MOJAPHBIA 00BEM, PACTBOP, FJIEKTPOIMUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAss JUCCOIMAIMs, pPEaKUUuU HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble M HEoOpaTHMbIE peaklHH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKUHUH,  OKUCIUTENIb,  BOCCTAHOBUTEIbD,
OKHCJICHHE M BOCCTAaHOBJIEHHE, aUIOTPONUS, aMQOTEPHOCTb, XUMHYECKas CBS3b
(koBajieHTHas, WOHHAs, MeETa/NIMyecKas), KpUCTalIMuecKas pelerka, Kopposus
METaJZIOB, CIUIaBbl, CKOPOCTb XWMHUUYECKOW pEaKIUU, MPEACIbHO JOMYyCTUMAs
koHuentpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHSATHH M NPUMEHSTH 3TU
MOHATHS MPU OMMCAHUU BEIIECTB U UX MPEBPAILCHUI;

UCIOJIb30BaTh XMMMUECKY0 CHMBOJHUKY JUIl COCTaBJl€HHUS (OPMYNT BELECTB H
YPaBHEHU U XUMHYECKUX PEAKIHI;

ONpENENATh BAJCHTHOCTb U CTEHEHb OKHUCIEHUS XUMHUUYECKHUX JJIEMEHTOB B
COEUHEHUSX Pa3IMYHOIO COCTaBa, MPUHAMIEKHOCTh BELIECTB K OIPENEIEHHOMY
KIacCcy COEeIUHEHUM Mo dopMynam, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs, MOHHas,
METAJUIMYECKasi) B HEOPraHMYECKUX COEIAMHEHMSX, 3apsd] HOHA 110 XUMHYECKOU
dopmyne, xapakrep cpelbl B BOAHBIX PacTBOpax HEOPraHUYECKUX COCNMHEHHH, THII
KPUCTAJUINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpeiBaTth cMbich [lepuonnueckoro 3akona [[. 1. MenneneeBa u 1eMOHCTpUpPOBAThH
€ro MOHMMaHUe: ONUCHIBATh U XapaKTepu3oBaTh TabmuuHyio Gopmy llepuonuyeckoii
CUCTEMBl XMMHUUYECKMX 3JEMEHTOB: pa3lMyaTh MOHATHUS <«(viaBHas mnoxarpymnna (A-
rpynmna)y u «aoboynas noarpynna (b-rpymma)», Manele W OonblmMe HEPUOBI,
COOTHOCUTH OOO3HAUYEHHUS, KOTOpble HMEIOTCA B IMEpPUOJMYECKON Tabmuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsi siapa, o0lee YUCIo IEKTPOHOB U paclpesielieHHe UX M0 3JIEKTPOHHBIM CIIOSM),
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OOBSICHATH OOIIME 3aKOHOMEPHOCTM B M3MEHEHHUM CBOICTB JJEMEHTOB M UX
COCIMHEHUN B Mpejesax MajbiX MEPUOJ0B U TIIABHBIX MOJAIPYII C Y4ETOM CTPOCHUS
MX aTOMOB;

Kaccu UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPTAHMYECKHE BEIECTBA, XUMHUYECKUE
peakiuu (110 YUCIYy U COCTAaBY YYAaCTBYIOIMX B PEAKIMHU BEUIECTB, MO TEIJIOBOMY
s dekTy, o UBMEHEHUIO CTETICHEH OKUCIICHHSI XUMHUYECKUX AJICMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBATH) OOIMME W crneuuuueckue XUMHUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPK/Iasl ONMMCAHUE TPUMEPAMU MOJIEKYJSIPHBIX U
MOHHBIX YDPABHEHU COOTBETCTBYIOIIM X XUMHUYECKU X PEAKIIUI;

COCTaBJISITh YPABHEHUS JJICKTPOJIUTHYECKON AUCCOUMAINN KUCIOT, IIEJIIOYEN U COJIEH,
MOJIHBIEC M COKpAIEHHBIC YPABHEHUS PEaKIii HOHHOTO OOMEHa, ypaBHEHUS PeaKiuid,
MOATBEPKTAONMX CYIIECTBOBAHUE TEHETHYECKOW CBS3M MEXIY BeEIIECTBAMU
Pa3IMYHBIX KIIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEACTBOM
COCTAaBJICHUSI DJICKTPOHHOTO OajlaHCca TUX PEaKIUil;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3ZMOXKHOCTH
MPOTEKAHU L XMMUYECKHU X TPEBPALICHUN B Pa3IMYHbBIX YCIOBUAX;

BBIUMCIISATH OTHOCUTEIBHYIO MOJICKY/ISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTII0 XMMHUYECKOTO 3JIEMEeHTa 10 (opMysie CoeqMHEHH s, MAaCCOBYIO JIOJIFO0 BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XMMUYECKOW PEaKINU;

coOmolaTh TpaBHiIa TOJIb30BAHUSI XUMHYECKOW TOCYIOM U JTaOOpaTOPHBIM
o0opyIoBaHMEM, a TaKKe MpaBuiia OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMHU TI0 BBITTOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 110 MOJTYICHUIO
¥ cOOMpaHUIo ra3000pa3HBIX BEIIECTB (aMMHUAKa U YIIIEKUCIIOTO rasa);

MPOBOAUTH PEAKIIMU, TOATBEPKIAIONME KaUEeCTBEHHBIN COCTAaB PA3IMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUI-, OpoMHA-, MOAUI-, KapOoHat-, docdar-,
CUJIMKAT-, CylbdaT-, TUIPOKCUI-UOHBI, KATHUOHBI aMMOHHS WM HOHBI H3y4EHHBIX
METaJJIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEILECTB;
MPUMEHSTh OCHOBHBIEC OIEpaIlii MBICIUTEIBHOM JEATEIbHOCTH — aHAJM3 U CHUHTE3,
cpaBHeHUe, 0000IIEHHEe, CHCTEeMAaTU3AlHNIO, BBISBICHHE MPUYHHHO-CIEACTBEHHBIX
CBSI3e — I M3YYECHUs CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUI, €CTECTBEHHO-
HaydHble METOABl TO3HaHUs — HaONMOJeHue, H3MEepeHue, MOJCIUPOBaHUE,
HKCIIEPUMEHT (peanbHbI U MBICIICHHBIN ).
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TEMATUYECKOE INTAHUPOBAHUE
8 KJIACC

Ne

HaunmeHoBaHue pa3ieJioB U

KoaunuyecTBo yacoB

KoHTpoJsibHbIE

IIpakTHyeckue

JJIeKTpOHHBIE (1H( poBbIE)

n/n TeM NPOrpaMMBbl Bcero o0Opa3oBaTe/bHBIE pecypChl
padoThI padoThI
Pa3neu 1. [lepBoHayajibHble XUMUYECKHE TTOHSATHS
Xumus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK
MPAKTHYECKOU JIeATe bHOCTH https://m.edsoo.ru/7f41837¢
YyeoBeKa
12 BemecTBa 1 XuMHUeCcKue 15 1 bu6aunoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c¢
Hroro no pa3neny 20
Paznea 2. BakHeilime npeacTaBUTe M HEOPraHUYe CKUX BEIleCTB
21 Boznyx. Kucnopon. [ousitue 5 bu6aunoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopox. Ilonstue o 8 1 bu6aunoreka [JOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. Pactopsl. [lonsitue 06 5 1 1 bu6aunoreka [IOK
OCHOBaHHMSIX https://m.edsoo.ru/7#41837c¢
24 OCHOBHBIE KITaCChI 11 1 1 bu6mmoTeka [IOK
HEOPraHUYECKHX COCTUHEHU I https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 30

Pa3neu 3. Ilepuoanueckuii 3akoH u Ilepuoauyeckasi cucrema xumudeckux jaemMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumuyeckas cBsi3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEJIbHbIE PeaKIUU
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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

[lepuoauueckuil 3aK0H U

31 [lepuonuueckas cucrema 7 bu6mmorexka [IOK
' XUMHYECKH X d1eMeHToB 1. . https://m.edsoo.ru/7f41837¢
Menneneea. CtpoeHue aroma
o | Do 8
https://m.edsoo.ru/7f41837c¢
BOCCTaHOBUTENbHBIE PEAKIINU
bu6aunoreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpems 3 bubmmorera LIOK
https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoauvecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieJioB U TeM (uud poBbIe)
Ne i/ Konrtpoabubie | IlpakTnueckue
Mpor paMMBbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
Paznen 1. BemiecTBO M XUMHYeCKHE pPeaKIUU
11 [loBTOpEHUE U yrnydieHne 3HaHU N 5 1 bubmuotexa LIOK
' OCHOBHBIX pa3/ieioB Kypca 8 Kiacca https://m.edsoo.ru/741a636
19 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnoreka [IOK
' peakuuit https://m.edso0.ru/7f41a636
13 DJIEKTPOIUTHYECKAS TUCCOLAALIUSL. 8 1 1 bubnmnoreka [IOK
' XUMHYECKHE PEaKIIMU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pa3neny 17
Pa3nen 2. HemeTa bl M X coeTHHE HUS
21 OO0mas XxapakTepUCTUKa XUMHUYIECKU X 4 1 bubnmnoreka [IOK
' aneMeHTOB VIIA-rpymmel. ["anoreHs https://m.edsoo.ru/7f41a636
06
22| veweton ViA-rpyms. Cepan f | : Babmonera LIOK
' TPYIIEL T-€P https://m.edsoo.ru/7f41a636
COCITUHCHHUS
23| swewentos VArpyinus. Asor goctop s | 7 1 | BuomoremIOK
' TPYIHIBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHHUS
Ve OO6uas xapalu\clrzpncmlca X;I,MI/IIIGCKI/IX . . , BuGmorexa LIOK
: 3JIEMEHTOB - nbl. YIIepoa u
. ‘P poA https://m.edsoo.ru/7f41a636
KPEeMHHI U UX COeUHEHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pasneny 25
Pa3nea 3. MeTa/LlIbl H HX CO€JUHE HUS
. bubnuoreka [IOK
3.1 00 4
HIe CBORCTRA METaITon https://m.edsoo.ru/741a636
3.9 B . 16 Bu6munoreka [JOK
. AKHEUIIME METAJUILI U UX COEINHEHUS https://m.edsoo. ru741a636
Hroro no pasneny 20
Pazneu 4. Xumus 1 okpy:kaomas cpeaa
4.1 Bemecrsa arepual 3 eJIOBEKa 3 bubmorera OK
. TBa U MaTepPUaJIbl B )KU3HU YEJIOBEK
i p https://m.edsoo.ru/7f41a636
HWroro no pazgeny 3
p 3 bu6moreka [IIOK
C3EPBHOE BPEMA https://m.edsoo.ru/741a636
OBHIEE KOJIMYECTBO HACOB I1O ITPO'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No KoaunyecTBo yacos Jlata JIeKTpPOHHBbIE HU( pPOBbIE
Tema ypoka Konrpoasnsie | Ipakruueckne o0pa3oBarTeJibHbIE
n/n Bcero U3y4eHus
padoThbI patdoThI pecypchbl
1 [Ipenmer xumun. Posb xumun B 1 bu6mmoreka [IOK
KM3HU YeioBeKa. Tesa u BelecTBa https://m.edsoo.ru/ff0d210c
5 [TonsiTHie 0 METOMAX MTO3HAHUS B 1 bubmuoreka IIOK
XUMHH https://m.edsoo.ru/ff0d227e
Ipakruueckas padora Ne 1 «IIpaBuna
3 paloThl B 1a0OPAaTOPUU U TPUEMBI 1 bubmuotexa LIOK
obpaineHus ¢ 1ab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»
4 Yucteie BemecTBa U cMecH. CiocoObl 1 bu6nmmoreka [IOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
5) zg);l;r:;:;: iﬁ:fg;a(i; ipHMepe 1 bubmmorera LIOK
. https://m.edsoo. ru/ff0d28c8
OUYMCTKU TTOBAPEHHOMN COIIH )»
Bu6nunoreka [JOK
0 AATOMBI H MOTICKYIEI 1 https://m.edsoo. ru/ff0d2a6c
7 XUMHYECKHE JIEMEHTHI. 3HAKU 1 bu6nuoreka [JOK
(CHMBOJIBI) XHMHUYECKH X DJIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U CIIOKHBIC BEIIECTBA 1 bubmorera IOK
https://m.edsoo. ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Brbnmoreia LIOK
https://m.edsoo. ru/ff0d2d50
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUUYECKast popmyra.

bu6nuoreka [JOK

10 BajieHTHOCTBh ATOMOB XUMHYECKAX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHoOcUTeNbHAs aTOMHAsI Macca. bubmuoreka [IOK
OTHOCHTENbHAs MOJICKYIISIpHAsE Macca https://m.edsoo. ru/ff0d323c
12 MaccoBas 107151 XMMHYECKOTO bu6mmoreka [IOK
DJIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTBo BemecTBa. Moib. Bbu6nunorexa [JOK
MossipHas Macca https://m.edsoo.ru/ff0d5230
14 Du3nYeCcKre U XMMUUECKUE SIBIICHUSI. Bu6nuoreka [IOK
XUMHYECKast peaKIust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycI0BUS IPOTEKAHUS bubmuotexa LIOK
XUMHUYECKH X PEaKIIHit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHU s MacChl BEILECTB. bubnunoreka [IOK
XUMHYECKHE YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
BelunciieHus KoJu4ecTBa, MacChl
17 BEIIECTBA 110 ypaBHeHmﬂv; bubmorexa [IOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKH X PEaAKIIHHA
Knaccuduranus XaMHAYECKU X
18 peaKumg) (CO:I[I/IHGHI/ISI pa3noKeHUs Bubmmorexa TIOK
’ ’ https://m.edsoo.ru/ff0d334
3aMelneHusi, 0OMeHa)
M. B. JloMm0oHOCOB — y4€HBIN-
19 SHIIUKIOIIEINUCT. O6og;lleHHe u bubmorexa [IOK
N https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUi
20 KonTponsHas padota Nel mo teme bubmuoreka [IOK
«BelecTBa 1 XAMUYECKHE PEaKIUN) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6nmoreka [IOK
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopon — snemeHT u
npocrtoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

Du3nYecKrue U XMMHUUECKHE CBOMCTBA

22 Kucaopoaa (peaKiuu OKUCICHUS bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CniocoObl mOJTydeHUs KHCJIOPO/Ia B
23 n1aboparopuu I}/]IquOMLIIIUIerH:CTH. bubmoreta LIOK
https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopona
TennoBoii 3 dexr xumMuueckoi
24 peaxiuu, MOHSATHE O bubnuorexa [JOK
TEPMOXUMHUYECKOM YPaBHCHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMHYECKUX PEAKITHSIX
TonnuBo (HedTh, yroJib U METaH).
25 3arp513HeH(I/Ie(11;2311§]/xa CIIOCOOBI lro butmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
PEeIOTBPAILCHUS
[pakruyeckas padota Ne 3 o Teme
26 «II_)IOJIY‘ICHI/IC I/II())O6I/IpaHI/Ie butamorexa LIOK
. https://m.edsoo. ru/ff0d4ae2
KHCIIOPOJIa, U3YYEHHUE €T0 CBOMCTBY
Bonopox — aneMeHT u npocroe bubnuorexa [JOK
27
BemecTBO. Haxok ieHne B mpupoie https://m.edsoo.ru/ff0d4dd0
98 duznyecKre U XMMUYECKUE CBOMCTBA bu6nmoreka [IOK
Bosiopoja. [IpuMeHenue Booposa https://m.edsoo. ru/ff0d4ddo
29 [ToHsiTHE O KMCIOTaX U COJIAX Br6mmorera LIOK
https://m.edsoo. ru/ff0d50d2
30 CniocoObI mostydeHust BOAOPOIa B bubmuoreka [IOK
Jaboparopuu https://m.edsoo.ru/ff0d4dd0
31 [Ipakrtuueckas padota Ne 4 o teme bu6motexa LIOK

«[lonydyenne u cobupanue BOIOPOa,

https://m.edsoo.ru/ff0d4 42
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https://m.edsoo.ru/ff0d4614
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HU3Yy4EHUE ETO CBOWCTB)

MossipHbIii 00BEM Ta30B. 3aKOH

Bu6nunoreka [JOK

32 Asorazpo https://m.edsoo. ru/ff0d542e
Brrunciienust 00bEMa, KOJIM4eCTBa
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOMY bubmmorexa TIOK
. https://m.edsoo. ru/ff0d55a0
KOJIMYECTBY BEIIIECTBA UK 00BEMY
Beruncnenust 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEAKIINU HA OCHOBE bubmmorera LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00OBbEMHBIX OTHOIIICHUH Ta30B
35 DuU3NYSCKHE U XUMHUUCCKHE CBOMCTBA Bu6nunoreka [IOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsiTue 00 bubmuoreka IIOK
WHJIMKaTOpax https://m.edsoo. ru/ff0d59e2
Bopa kak pacTBOpUTEIb.
37 HacrplmeHHbIe 1 HEHACHIIIICHHBIE bu6nuoreka [JOK
pacTBOpBI. MaccoBast J10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[Ipakrtuyeckast padota Ne 5 o teme
38 «IIpurorosiieHne pacTBOpPOB ¢ bu6mmotexa LIOK
ornpenenéHHON MacCOBOM JToyei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEMIECTBA»
39 KonTponbHas padora Ne2 o reme bu6muotexa LIOK
«Kwucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcHJIBI: COCTaB, KIIAcCH (DM KaIus, bu6nmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[TonmyyeHue n XUMHUYECKHE CBOMCTBA Bu6miorexa LIOK
41 KHCJIOTHBIX, OCHOBHBIX U

aM OTEpPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e
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OcHoOBaHUsL: COCTaB, KITACCH (UKL,

Bu6nunoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losryyenue u XuMHUYECKHE CBOMCTBA bubmuotexa LIOK
OCHOBaHU I https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, kiaccu ¢y Karus, bu6nmoreka [JOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0dfee2
45 [lonnyyeHnue n XuMHYECKHE CBOMCTBA bubnuotexa LIOK
KHCIIOT https://m.edsoo. ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa
46 CHOCOébll) HIZ).Hy‘-I)eHI/IH XHMHqZEKI:Ie bubmoreta LIOK
. ’ https://m.edsoo.ru/00ad9474
CBONCTBa
[Ipaktuueckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmnoreka [IOK
«OCHOBHBIE KIIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUI»
I'eneTndeckas CBs3b MEX
48 KI1accaMmu HeopraanecmHZ bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COeIMHEHUMN
49 OO0oO0IIeH e U CUCTEMaTH3aI U s bubmuoreka IIOK
3HaHUU https://m.edsoo.ru/00ad9ch2
Kontponbsnas padora Ne3 mo teme
50 "OCH(I))BHBIG K.]'IIE)ICCBI HEOPraHUYECKU X Bubanorexa LIOK
n https://m.edsoo.ru/00ad9ela
COeTMHEHUMN
51 | emmaccint onewommon, Hommnt Brbmrorer LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIIaxX CXOIHBIX AJIEMEHTOB
59 [lepuoauueckuii 3akoH 1 bu6motexa LIOK

Ilepuonnueckas cucrema

https://m.edsoo.ru/00ada52c
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XUMHYECKH X 311eMeHToB J[. U.
Menneneena

53 [epuoabr TBI, 110 ITBI bubmorexa TIOK
PHOJAEL TPYIIEL HOMPYH https://m.edsoo.ru/00ada52¢c
54 Ctpoenune atoMoB. COCTaB aTOMHBIX bubnnoreka [IOK
saep. M3oTomsr https://m.edsoo.ru/00ada342
e Crtpoenne BJIGKTpOleI-IBIX 06onoqel<v BuGmorexa [IOK
aTOMOB 2JieMeHTOB [leproamaeckoit
proA https://m.edsoo.ru/00adaébc
cucremsl J[. 1. MenneneeBa
XapaKTrepucTuKa XMuMHYECKOTO
3JIEMEHTA 110 €r0 MOJOKEHUIO B bubmuoreka IIOK
56 .
IMepuoanyeckoit cucreme J1. U. https://m.edsoo.ru/00ada824
MenieneeBa
3nauenue [lepuoanueckoro 3akoHa
JUTSI pa3BUTHSI HAYKH M TIpakTUKU. 1. bubmmoreka [IOK
57 .
. MenneneeB — yu€HbIil, TeAaror u https://m.edsoo.ru/00ada96e
rpaXJIaHUH
- PesepBHBI ypOK. 0606111/eHHe u BuGmorexa LIOK
CHCTeMaTIESaHHH SHatm https://m.edsoo.ru/00adb33c
Bceepoccuiickas mpoepouHas pabota
KonTponrsnas padota Ne4 mo teme
59 «CtpoeHue aroma. XuMHYecKas bu6moTtexa LIOK
cBs3b» / Beepoccuiickast https://m.edsoo.ru/00adh486
poBepoyYHas paboTa
60 DJIEKTPOOTPULIATENLHOCTh ATOMOB bubnunoreka [IOK
XUMHYECKH X IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [JOK
61 HNonnas xumudeckas CBsI3b

https://m.edsoo.ru/00adac34
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62 KoBasieHTHas mossipHas XMUMUYECKast 1 bu6muotexa LIOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenomnspHast 1 bubmuotexa LIOK
XUMHUYECKAS CBSI3b https://m.edsoo.ru/00adaab8
64 CTeneHb OKUCICHUS 1 Br6muorera LIOK
https://m.edsoo.ru/00adae28
65 OKMCAUTETbHO-BOCCTAaHOBUTEIBHBIE 1 bubmuoreka IIOK
peakiuu https://m.edsoo.ru/00adb076
bu6nmoreka [IOK
66 OKUCIUTENN U BOCCTAHOBUTEIHN 1 https://m.edsoo. rw/00adb076
PesepBHbIii ypok. O6001mIeHHE 1
67 chcTeMaTH3allus 3HaHUN 10 TeMe 1 bubmuoreka IIOK
«Ctpoenue aroma. XuMu4eckas https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PezepBHbIii ypok. O600mIeHNE U 1 bubmuotexa LIOK
CHCTEMATH3alM sl 3HAHAN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME
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9 KJIACC

KoangecTrBo 4acos

DJIeKTPOHHBIEC () pPOBbIE

Ne ara
Tema ypoka Kontpouabnbie | IlpakTuueckne A oGpa3oBaTejibHbIE
n/m Bcero H3yYeHHUS
padoTbI padoThbI pecypcsl
[Tepuoauueckuii 3aKoH.

1 [lepronnueckas cucrema 1 bu6mmoreka [IOK
XUMHUYECKH X dyieMeHTOB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa

, 3aK(3H0MepHocm B U3MEHEHUHU . Bu6morexa LIOK
CoOneTs XI{MH%CIMX OTICMEHTOR https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX EPHOJIOB

3 Knaccudukamnms u HOMEHKIaTypa 1 bubmuoreka [IOK
HEOPraHUYECKHX BEIICCTB https://m.edsoo.ru/00adb7e2
Buapl XMMHUYECKON CBSI3U U THUIIEI bu6nmmoreka [IOK

4 .. 1
KPUCTAJUTUYECKU X PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel mo teme

5 «IToBTOpEHUE U yrayOneHHE 1 1
3HAHWI OCHOBHBIX Pa3JelioB Kypca
8 Kmacca»

Krnaccudukanus XuMHUUECKH X bubnuotexa LIOK

6 . 1
peaKiuii Mo pa3InyHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
Ilo € 0 CKOpoC €CKOY

, HSTH : KOPOCTH XUMUYECKOH ) Bu6miorexa LIOK
peaitiity. LIOHATHE O TOMOTEHHIHIX H https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKITUIX
ITo €o €CKO

8 aBI:I;I: ecmmgzzro KLIMBJ'II/IH}OILH/IG 1 bubmorera HOK
P ' DL 5 https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHYECKOW peaKiuu
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1 ITOJTOKECHUEC XUMHYCCKOI'O
PaBHOBCCHA

OKuCIUTENbHO- bubmuoreka [IIOK
9
BOCCTaHOBHUTEIILHBIC PEAKIIUH https://m.edsoo.ru/00adcade
Teopus 37IeKIPOIUTHUECCKOMN
10 unciounaunnr.) CuInpHBIC U clTa0bbIe bubmorexa [IOK
https://m.edso0.ru/00adcd68
AJICKTPOJTUTHI
11 HoHHbIE ypaBHEHHUS peaKui bubmoreta LK
https://m.edsoo.ru/00add448
XUMHYECKHIE CBOMCTBA KUCJIOT B
12 OCHOBAHUM B CBETE MPEICTABICHUN bubnmnoreka [IOK
00 3JICKTPOTMTUYECKOM https://m.edsoo.ru/00add5d8
TN CCOITUAIIAH
XUMHYECKHIE CBOMCTBA COJIEH B
13 CBETE MpEJCTaBICHUN 00 bubmmorera LIOK
. https://m.edsoo. ru/00add8b2
AIEKTPOTUTUYECKOHN JTUCCOIUAIIUU
14 [ToHsiTHE O THAPOIU3E COJICH bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHNE U CUCTEMaTH3AI S bubmuoreka IIOK
3HaHUI https://m.edsoo.ru/00addd12
[Tpakrrueckas padora Ne 1.
16 «I?emeHI/Ie SKCHF;pI/IMeHTaHBHLIX Br6mmorera LIOK
https://m.edsoo.ru/00addbfa
3a/1a49»
KonTponwsHas padorta Ne2 o teme
17 «QIIEKTPOJIUTHYEC Kast bubmuoreka [IOK
JUccoIranms. XuMUYICCKUE https://m.edsoo.ru/00addecO
peaxiu B pacTBOPax»
18 OO0mast xapakTepUCTUKA TaJIOTEHOB. bubnmoreka [IOK
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XHUMHUUECKHE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. CoiisiHast KUCIIOTA,

Bu6nunoreka [JOK

19 XUMITHECIHE CBOMCTRA, HOTYICHHE, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
I[pa eckas paborta Ne 2 o teme
20 11_)1 KHecRai p Tv O TeM bubmuoreka IIOK
« OnyquHf: COHf[HOH KHCIIOTHL, https://m.edsoo.ru/00ade348
M3y4yeHHE €€ CBOMCTBY
B cie 0 ypaBHE
21 x;if;qgczdﬂ; Hea ypI/IBﬁHeI;I;I;h:) UH bubmorera [OK
peanitd, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30bITKE
99 OO0uas XapakTepuCTHKA HJIEMEHTOB bubnuotexa LIOK
VIA-Tpymms https://m.edsoo.ru/00ade64a
ANnoTponHbie MOIU(PUKAIINU CEPHI.
Haxoxnenue cepbl u e€ bubnnoreka LIOK
23 .
COCJIMHECHUI B IPUPOJIC. https://m.edsoo.ru/00ade64a
XuMHYECKHE CBOWCTBA CEPBI
y gepOBonopon, CTPOECHHE, Bu6miorexa LIOK
mlfqecme 1 XHMHTHCCIHe https://m.edso0.ru/00ade802
CBOIICTBa
Oxkc cepbl. CepHas KHCIIOTa
25 @K VAR GepE!. L EpHAi KUCIOTS, bubmmorexa IIOK
mfmecme 1 XIMiTHECKIe https://m.edsoo.ru/00adea28
CBOICTBA, TPUMEHEHHE
XUMHUYECKHE PEaKIUH, JIEKAIIME B
OCHOBE MPOMBILITIEHHOTO CIIoco0a
P . Bu6nunoreka [IOK
26 MOJTy4EHU S CEPHOMN KUCIIOTHI.

XUMUYECKOE 3arpsA3HEHUE
OKp VKA ILIEN CpebI

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

BrrunciieHue MaccoBou 10JIA

Bu6nunoreka [JOK

27
BBIXO0J1a TPOYKTa PEaAKIINU https://m.edsoo.ru/00adec8a
OO01m@as XapaKTepUCTHKA HIEMEHTOB
VA- LA

TPYHTIEL ASOT, bubmuoreka IIOK
28 PACHPOCIPAHCITE b IPHPOZS, https://m.edsoo.ru/00adeea6
(M3HUECKHE N XUMHYECKUE — '
CBOICTBA
AM
29 XHMR;I/IIT;:;’;I:cfi;IZ:EZKEZJTy%HHe bubmorexa TIOK
’ https://m.edsoo.ru/00adf004
1 IPUMEHCHHE P
I1 oora Ne 3
pakTudeckas padbora 10 TEME BuGmiorexa LOK

30 «ITomydenne aMMuaka, H3ydcHUE https://m.edsoo. ru/00ad 180
€ro CBOMCTBY» — )

31 A30THas KHCIIOTA, €€ (Pu3nueckue u bu6nmmoreka [IOK
XAUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrionb30BaHne HUTPATOB M COJICH

“ aMM6OHI/ISI 13 K)a(‘;eCTBe MUHEPAIbHBIX BuGmorexa LIOK
YAOOPCHHH. AMMIACCKOC . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPY)KAIOIIECH CPeJIbI
COEIUHEHUSIMU a30Ta
Pocdop. Oxenn docgopa (V) bu6nmoreka [JOK

33 docdopHas xkucnoTa, Pu3MUECKUE U https://m.edsoo. ru/00ad f68a
XMMHYECKHE CBOMCTBA, MOJTydEHHE — '
Hcnonb3oBanue gocdaros B

34 KaueCTBE MUHEPATbHBIX bubnuoreka IIOK

ynoOpeHuii. 3arps3HeHne
NPUPOAHON cpeabl Gocdaramu

https://m.edsoo.ru/00adfc20
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VYrnepon, pactpocTpaHeHue B

bu6nmmoreka [IOK

35 gﬁigﬁiﬁ:iﬁ;ﬁin https://m.edsoo.ru/00adfd9c
Oxcupl yriaepoaa, ux Gu3n4ecKue
o g XAUMHYECKHE CBONCTBA. BuGmorexa LIOK
KOMOTHHECKIE NPOOICMbL, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUOM YyTIIepoja
(V)
37 VYronpHas KUCIIOTa U €€ COJIU butmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[Tpakrrdeckas padora Ne 4 mo Teme
38 "Tlony4yenue yriaeKkuciaoro rasa. bubnnoreka LIOK
KavecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-moH"
[lepBoHavyanbHBIC MTOHATHS 00
39 Opf&HI/I‘ICCKPlX BEIIECTBAX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepoia
40 Kpemnuii u ero coequuenus bubimorexa LIOK
https://m.edsoo.ru/00ae080a
[Tpakrraeckas padora Ne 5.
Pemenne sxcriepuMeHTaIbHBIX bubmuotexa LIOK
4 3a7a4 1o TeMe «BaxkHei e https://m.edsoo.ru/00ae0bf2
HEMETAJUTbl U MX COCTUHCHU SD»
KOHTpOJELHaSI pabota Ne3 o Teme Bubnmorexa [IOK
42 «BaHeHIIlie HeMeTaIb! 1t X https://m.edsoo.ru/00ae0el8
COCIUHEHUS
43 OOmmas xapakTepucTUKa bubmuorexa [IOK

XUMHUYCCKHU X 3JICMCHTOB —

https://m.edsoo.ru/00ael03e
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METaJJIOB. MeTannudeckas CBs3b U
METAJIJINYECKasi KpUCTAIIINYECKas
pemeéTka. Pru3nyecKue CBOMCTBA
METaJJIOB

XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DNEeKTPOXUMUYECKUH P bubmoreta LIOK
. https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METalJIOB
Ob6ume crocoObl MoTydeHUs
| e e B
. https://m.edso00.ru/00ael1156
peakiuii, eciii OJ1H U3 PEarecHTOB
COJIEPKUT IPUMECH
46 [loHsiTHE O KOPPO3UU METAIIIOB brbmuorexa LIOK
https://m.edsoo.ru/00ael1278
47 [llenounbie MeTamLIbI bubmmorera LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bub6nuoreka [JOK
KaJTH St https://m.edsoo.ru/00ael14b2
49 IllenoyHoO3eM €NIbHBIE METAJIIBI — bubmuoreka IIOK
KaJIBI[UI U MarHui https://m.edsoo.ru/00ael5e8
50 Baxuetinme coemMHEHUS KA Bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0001EeHre U cucTeEMaTH 31
3HAaHU U
59 JKéctkocTh BOMIBI M CITOCOOBI €& bu6mmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [pakruueckas padora Ne 6 mo Teme bu6motexa LIOK

"KEcTKOCTEL BOIBI U METOBI €6

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

54 . bubmuoreka IIOK
Aol https://m.edsoo.ru/00aelc64
55 AmoTepHbIe CBOICTBa OKCUIA U bubmuotexa LIOK
THPOKCH A https://m.edsoo.ru/00aelc64
Bu6nuoreka [JOK
> Aereso https://m.edso0.ru/00ae1d86
57 Oxcuipl, TUIPOKCUJIBI U COJIH bubnunoreka [IOK
xenesa (11) u xenesza (1) https://m.edsoo.ru/00ae35e6
58 O0001IEHrE U cCHCTEMATH 3L
3HAHHI
[Tpakrrueckas padora Ne 7.
59 Pemenne sxcnepuMeH TaabHbIX bu6motexa LIOK
3a7a4 1o reme «Baxueln e https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUSD)
Berancnenus no ypaBHEHHSIM
XUMHUYECKH X PEaKIUi, eCITH OJJMH
60 13 pEareHToB JIaH B U30bITKE UJIN bubnuoreka LIOK
COZICPIKUT TPUMECH. BbruncieHus https://m.edsoo.ru/00ael1750
MacCOBOM JTOJIM BBIXO/1a TPOIYKTA
peaxkuuu
61 O06o01eHre 1 cucTeMaTU3alus
3HAHHH
KonTponwsHas padorta Ne4 o Teme
62 «BaxxHelme MeTaJuThl U UX
COCIUHEHU S
63 BemectBa n Marepuainsl B bu6motexa LIOK

HOBCCI[HGBHOﬁ JKHM3HH YCIIOBCKa

https://m.edsoo.ru/00ae3f50
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64 XUMHYECKOE 3aTrpsi3HEHUE 1 bu6muotexa LIOK
OKp Y)KaroIieH Cpejibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelueHnu 1 bubmuotexa LIOK
HKOJIOTHYECKHUX ITPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O6001IEHUE U 1 bu6nmoreka [JOK
CHCTEMATU 31 3HAHWI https://m.edsoo.ru/00ae0d0a
67 PesepBHbiii ypok. O6001IEHUE U 1 bu6nmorexa [JOK
CHCTEMATH3AIIU 3HAHWI https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O600IICHNE U 1 bubmuoreka [IOK
cUcTeMaTH3aIys 3HaHUi https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB IIO 68

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

IMPOLECCA
1. IlpumepHast mporpaMma OCHOBHOTO 0011iero o0pa3zoBaHus o xuMuu. [Iporpammsl
Kypca XUMUHU K ydeOHuKam xumun aBTopoB [.E.Pynsutuca, ®@.I'. ®enpamana st 8-9
KI1accoB o01eo0pa3oBarenbHbIX yupexaenuil. Astop H.H.I'apa., M. Ilpocsemenue 2015

roJ

OBA3ATEJIbBHBIE YYEB HBIE MATEPHUAJIBI VIS YYEHUKA

VYuebHuku
I''E.Pym3utuc ®@.I'.®enpaman M., lIpocBemenue» 2024

METOANYECKHUE MATEPUAJIBI JIUIAA YUUTEJIA

3. YueOHO-MeTOINUYECKHE MTOCOOHS:
o Buneoreka Xumnueckuii sxciepumeHT «Heopranuueckas xumusi» M.,

Tenexomnanus CI'Y TB
o KontponbHbie u noBepounsie padboTsl 1o xumuu JI.B.Komuccaposa M,

«x3amen» 2024.

HUPPOBBIE Ob PA3OBATEJ/IBHBIE PECY PCbI U PECYPCBI CETH
HUHTEPHET

bubmnoreka [IOK

HuTepakruBHOE yueOHOE mocooue. Harnmsamnas mkoma. XUMUSA. Bepcus 2.0. «<O00

Designer group «YELLOW», 2012
v «Hauana xumuu. OCHOBBI XMUMHUYECKUX 3HAHU N ».

v «Harnggaas xumus. 8-9 kmacey.
v «CTpoeHue BenecTBa. XUMUUECKUE PEAKIIUH »
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