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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1Mo XUMHH Ha YpOBHE OCHOBHOTO 0Omero o0pa3oBaHHMS COCTaBJI€Ha Ha OCHOBE
TpeOOBaHMIA K pe3yibTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTENbHON IporpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus, npeacraBieHHbIXx B PI'OC OO0, a Takxke Ha OCHOBe (enepanbHOi paboduell TporpaMMbl
BOCHHUTAHUS U C YUETOM KOHIICTIIINHU TPEnoaBaHusl ydeOHOro nmpeaMera « XUMUsS» B 00pa3oBaTeNbHBIX
opranmuzanusix Poccuiickoit @enepanuu.

IIporpamma Mo XUMuM IaéT MPEACTaBICHHUE O TEJIX, OOIIEeH cTpaTeruy 00ydeHHs, BOCIIUTAHUS U
pa3BuTHsl 00ydYaAIOUINXCSA CPEACTBAMH YYEOHOTO IpeIMeTa, YCTaHABIUBAET 00s3aTeNIbHOE MpeIMEeTHOe
coJiepKaHue, TpeaycMaTpUBaeT paclpeiesieHne ero Mo KjiaccaM M CTPYKTYPHPOBaHHWE IO pasfeliaM H
TeMaM TMPOrpaMMBI MO XHMHH, ONPENENsIeT KOJMYECTBEHHBIE M KadeCTBEHHBIE XapaKTePUCTHKHU
CoJIepKaHMsl, PEKOMEHAYEMYIO TIOCIIE0BATEIbHOCTh M3YYEHUS XUMHUU C Y4ETOM MEXKIPEAMETHBIX H
BHYTPHUIPEIMETHBIX CBs3€H, JOTMKH y4eOHOTo Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH O0ydJarommuxcs,
oTIpesieNsieT BO3MOXKHOCTH MpeAMeTa Ui pealu3allui TpeOOBaHUM K pe3ysbTaTaM OCBOECHHS OCHOBHOM
00pa3oBaTeNbHON TPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TpeOOBaHUH K
pe3ynpraTaM Oo0y4YeHHs XMMHMHM Ha YPOBHE Ieleld W3ydeHHUs MpeMeTa W OCHOBHBIX BHJIOB y4eOHO-
MO3HABaTEIbHON AEATEIHHOCTH 00YYaIOIIErocs 10 OCBOCHHUIO Y4€OHOTO CO/IEpKaHMS.

3HaHNEe XUMHH CIYXHT OCHOBOW Ui (OPMUPOBAHHS MHPOBO33PEHUS 0OyYaromerocs, ero
NpPEACTaBICHUH O MaTepUAIbHOM €JWHCTBE MHUpA, BKHYIO POJIb UTparoT (GopMUpyeMble XHMHUEH
NpEeACTaBICHHS O B3aMMOIIPEBPAILEHHUSIX SHEPTHU U 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MY TSIX PELICHHS
rII00ANBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YPHEPreTHYECKO, MUILIEBON H
9KOJIOTHUYECKOH 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAaHEHUSI.

Wzydenne xumuu:

CIOCOOCTBYET pealM3alii BO3MOKHOCTEH Ui caMoOpasBUTHS WU (OPMHPOBAHHS KYJIBTYPHI
JUYHOCTH, €€ 00Iell ¥ GYHKIMOHAIEHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHPOBAHNE MBIIIICHNS 1 TBOPUYECKUX CIIOCOOHOCTEH 00ydalomuxcs, HABBIKOB
HUX CaMOCTOSITENbHOW Y4eOHOH AEATENILHOCTH, SKCIEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX YMEHHH,
HEOOXOIUMBIX KaK B IIOBCETHEBHOM XKHU3HHU, TaK U B IPOPECCUOHATBHON AEATEIBHOCTH;

3HaKOMHT CO CIEUU(PHUKONH HAYYHOTO MBIIIJICHUS, 3aKIaIbIBA€T OCHOBBI LIEJIOCTHOTO B3MUIAAa Ha
€IMHCTBO TPHUPOIBI M YENOBEKa, SBISIETCS OTBETCTBEHHBIM J3TanoM B (POPMHUPOBAHWMHM €CTECTBEHHO-
HAYYHOH IpaMOTHOCTH O0YYatOLINXCs;

croco0cTByeT (OPMHUPOBAHHIO IEHHOCTHOTO OTHOIICHHSI K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIIOBEKY, BHOCHT CBOH BKJIAJ] B 9KOJIOTHUYECKOE 00pa3oBaHue 00ydJaroIIIXCsl.

JlanHbIe HaIpaBlIeHUS B OOYYEHHH XMMUW OOECTIEUUBAIOTCS CIIeNU(UKON comepikaHns y4eOHOTO
MpeaMeTa, KOTOPBIH SBISETCS MeAarorHIecKy alallTHPOBAaHHBIM OTpaKeHHEeM 0a30BOI HAYKH XVMHH Ha
ONPEACIIEHHOM JTale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OMmIEro 0oOpa30BaHHS OpPHUEHTHPOBAH HAa OCBOCHHE
0o0ydJalolMMACS CUCTEMbI TE€PBOHAYATIBHBIX TOHATHH XWMHUH, OCHOB HEOPTaHWMYECKOW XHMHU W
HEKOTOPBIX OTAENIbHBIX 3HAYUMBIX IMOHSATUN OPraHUYE€CKOW XUMUH.

CtpyKTypa comep:kaHusi IporpaMMbl TT0 XUMHUH COPMHUPOBAHA Ha OCHOBE CUCTEMHOTO TI0JIX0/1a K
e€ mzydenuto. ComeprkaHre CKIIAJbIBAETCS M3 CUCTEMBI TOHATHH O XUMUYECKOM DJIEMEHTE U BEUIeCTBE U
CUCTEMBI TIOHATUH 0 XUMHYECKOH peakimu. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BAHBI 110 MIPHHIIAITY
IIOCJIEI0BATENBHOIO PA3BUTHSI 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YUE€HHsI KAK OCHOBBI BCEI'O €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akona J[. . MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— TIpeACTaBIEHHUH 00 AIEKTPOIUTHYECKON AUCCOIMAIINY BEIIECTB B PACTBOPaX.

TeopeTrnyeckue 3HAHUA PACCMAaTPHUBAIOTCS HA OCHOBE SMITMPHUYECKH TOJTYUEHHBIX U OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCS MOCIIENOBATEILHO OT OJIHOTO YPOBHS K JPYTrOMY, BHITTONHSS (QYHKIIUH OOBSICHEHUSI



U TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH MPAaKTHYECKOTO NMPHUMEHEHHS W TOTy4eHHs
H3y4aeMbIX BEIECTB.

OcBoeHre MPOrpaMMBbl IO XUMHU CHOCOOCTBYET (HOPMHPOBAHUIO MPEACTABICHHS O XUMHUYECKON
COCTAaBIISIIOIICH HAayYHOH KapTHHBI MHpa B JIOTWKE €€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOIIEHHS K
HAYYHOMY 3HAHHIO U METO/IaM MTO3HaHUs B HayKe. M3ydeHne XuMUH MPOUCXOANT C IPUBIICUCHHEM 3HAHUH
13 paHee U3yYeHHBIX YUeOHBIX MpeaMeToB: « OKpysxaromuil Mupy, «buonorus. 5-7 xnacce» u «dusnka.
7 Kymace».

[Ipu u3yvyeHun XUMUH TPOUCXOANUT HOPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM HAYKH KaK 00JIaCTH
COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTHYECKOW JESITEILHOCTH YEIOBEKa U KaK OJHOTO W3 KOMIIOHEHTOB
MUPOBOH KyJIbTYpHI. 3a/1a4a y4eOHOTO peIMeTa COCTOUT B JOPMHUPOBAHUN CHCTEMBI XUMHUECKUX 3HAHUIHA
— BaxkHEHIMX (DaKTOB, MOHATHHA, 3aKOHOB U TEOPETHYCCKHUX IOJIOKEHHUH, JOCTYMHBIX 0000MCHUI
MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAYKH, B MPHOONICHUM K HAYYHBIM METOJaM TO3HAHHS MPH
W3yUYCHHH BEUIECTB M XUMHUUCCKUX PEaKIuii, B (GOPMUPOBAHUH U PA3BUTUH ITO3HABATEILHBIX YMEHHUH U UX
NPUMEHEHUH B YUCOHO-TT03HABATEILHON M Y4eOHO-HUCCIIEI0BATENBCKOM I TEIbHOCTH, OCBOCHHH MTPABUI
0e30macHOTO OOpAIIEHHS C BEIECTBAMH B MOBCEIHECBHOMN JKU3HHU.

[pu u3y4yeHur XUMHH Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus BAXKHOE 3HAYCHUE MPUOOpEIH
TaKue e, KaK:

— (dopMHpOBaHUE WHTEIJICKTYAbHO pPa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITCIHHOMY TIPUHSITHIO PEHICHUH, CIIOCOOHOW ananTUpoBaThcsi K OBICTPO
MEHSIFOIIUMCS YCITOBUSIM KHU3HH;

— HampaBJICHHOCT, OOYYCHHS Ha CHCTEMAaTHYeCKOe NPHOOIICHHE OO0yJalommxcs K
CaMOCTOSITEIIPHOW TMO3HABATENILHON JEATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (DOPMUPYIOIIUM
MOTHBAIIHMIO U Pa3BUTHE CIIOCOOHOCTEH K XVMUU;

— obecrieueHne  yCIIOBUM, CIOCOOCTBYIOIIMX MPHOOPETCHHIO  OOYJAIONIMMUCS  OIBITa
pa3HOOOpa3HOW NEATEeIHPHOCTH, TIO3HAHWS MW CaMONO3HAHUS, KIIOUEBBIX HABBIKOB (KITFOUEBBIX
KOMHCTGHHI/Iﬁ), UMCIOINX YHUBCPCAJIIBHOC 3HAYCHHUE JJI PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

— ¢opmupoBaHue o0miel (QyHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIE
YMGHI/II;lI OOBSICHSITE U OLICHUBATD ABJICHUA OKPYKAroMIero Myupa, MCroJb3ysa 3HAaHUA U OIIbIT, IIOJTYUCHHBIC
IpU M3yYEeHUH XHMUH, MPUMEHATh WX MPH PEUICHWH NPOOJIeM B MOBCEIHEBHOW >KU3HH M TPYAOBOM
JIeSITEeNbHOCTH;

— ¢opMHUpoBaHHE y OOYYAONIIUXCS TYMAHUCTUYCCKHUX OTHOIICHHUM, MOHMMAaHUS IICHHOCTH
XUMHUYECKUX 3HAHUH )11 BHIPAOOTKHM DKOJOTHYECKH II€JIeCO00Pa3HOro TMOBEACHHs B OBITY U TPYIOBOMH
JESITEIbHOCTH B LENISIX COXPAHCHHUS CBOETO 3/I0POBbS M OKPYIKAIOIIEH IPUPOHOMN Cpelbl;

— pa3BUTHE MOTHBalMM K OOYyYEHHIO, COCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIUTAHUIO Ha
OCHOBE YCBOCHHMSI OOIIEUETOBEUYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBEIOOpDY MpOQuis M
HalpaBJICHHOCTH ﬂaﬂbHeﬁmeFO O6y‘l€HI/I$I.

OOmee YMCIO 4YacoB, OTBEACGHHBIX I W3YyYEHUs XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHnusi, coctaBisieT 136 yaca: B 8 kiiacce — 68 yacoB (2 4yaca B Hezeno), B 9 kimacce — 68 yacon (2
yaca B HEJIEIIO).



COJAEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaya/ibHBIE XUMUYECKHE TOHSATHS

IIpeamer xumuu. Posb XMMHM B JKHW3HM 4Y€lIOBEKa. XMMHS B CUCTeME HayK. Teia m BewiecTsa.
®u3nyeckue CBOMCTBA BELIECTB. ArperarHoe COCTOsiHHE BemlecTB. 1IoHsTHE 0 MeTofax INO3HaHUS B
xumun. YucTeie BemecTBa U cMecu. CIiocoOBI pa3eieHHsI CMECEH.

ATOMBI 1 MOIJICKYJIBI. Xumunueckue diaeMeHThl. CUMBOIBI XUMHYECKUX DJIEMEHTOB. Hpocn,le u
CIIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xummaeckast hopmya. BaneHTHOCTE aTOMOB XUMHUYIECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa
BemectB. OTHocuTenbHas aToMHas Macca. OTHOcWTeNlbHas MOJEKyJsIpHas macca. MaccoBasi JONA
XUMUYIECKOTO DJIEMEHTA B COCTUHEHUH.

KomnuectBo BemectBa. Monb. MosdgpHass Macca. B3auMocBsi3b KoJIMuecTBa, MAacChl M 4Hcia
CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€rhl mo hopMynaM XUMHUECKHX COSTUHEHUH.

du3nveckne U XUMUYECKHEe SBJIEHUS. XUMHMUYECKas peakius U e€ MpU3HaKU. 3aKOH COXpPAaHEHHS
Macchl BEIIECTB. XWUMHYECKHe YypaBHeHHsA. Kiaccupukanms XUMHYECKHX peakuuil (coeauHeHUs,
pa3oXKeHHsI, 3aMEIICHHsI, 0OMEHa).

Xumuueckuit Ixcnepumenm:

3HaKOMCTBO C XUMHUECKOH MOCYOH, TpaBuiIaMu paboThl B 1a00paTopuu v NpuéMaMu 0OpaleHus
¢ JabopaTopHbIM O00OpYyJOBaHHEM, U3yUYEHUE U ONUCAaHUE (U3MUECKUX CBOMCTB 00pa3IoB
HEOPraHW4YeCKUX BellecTB, Ha0moneHne Gru3nieckux (TU1aBjieHue BOCKa, TassHUE JIbJa, pacTUpaHHe caxapa
B CTYINKEC, KHUIICHHC W KOHACHCAlUA BOILI)I) n XUMHYCCKHUX (FOpCHI/IC CBC€UH, IIPOKaJIMBAHUC MCILHOf/i
MIPOBOJIOKU, B3aUMOJICHCTBHE Melna C KHUCJIOTOW) SIBJICHWH, HAOJIOJICHUE U ONHCAaHUE TMPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEaklui (pa3loKeHHe caxapa, B3auMOJCUCTBUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBUE Kelie3a ¢ PACTBOPOM COJIH
menu (1I), u3yuenue cnoco0OB pasjiesieHusl CMecei: ¢ IOMOIIBI0 MarHuTa, (PMIBTPOBAaHUE, BHITAPUBAHUE,
JUCTHJUIALUS, XpoMmaTorpadus, MPOBEICHUE OYUCTKU IOBAPEHHOW COJM, HAOIOJCHHE M OMHCAHUC
pe3yJBTATOB MPOBEACHUS OMNBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MACChl, CO3JaHUE MOJeNeH
MOJIEKYJ (IIaPOCTEP>KHEBBIX).

BaxHeiimue npeacTaBuTe M HEOPTAaHUYECKUX BelleCTB

Bosnyx — cmech razos. Coctas Bo3ayxa. Kucnopoa — anemeHT u mpoctoe BemiectBo. HaxoxaeHnue
KHACJIOpOJa B IPUPOJIe, PU3NIECKHe U XUMIUECKHe CBOWcTBa (peakuuu ropenns). Okcunpl. [Ipumenenue
kuciaopoga. CrocoObl TONy4YeHHs KHCIOpoaa B JA0OpaTOpWH W MPOMBINUIEHHOCTH. KpyroBopoT
Krciaopoza B rpupoe. O30H — ajutoTPOoITHAS MOJU(PHUKAIMS KHCIOPOIa.

TemmoBolt  »ddeKT XUMHUYECKOW  peaknud, TEPMOXUMHYECKHE ypaBHEHHs, DJK30- W
SHIAOTEPMUYECKUE peaKkuu. TOIIMBO: yroib U METaH. 3arps3HEHHE BO3/yXd, YCUICHUE MapHUKOBOIO
a¢dekra, pazpyiieHre 030HOBOTO CIIOS.

Bonopon — snemeHT m mpocToe BemiecTBo. HaxokaeHne Bomopoaa B Mpupoze, (pusmueckne u
XUMHYECKHE CBOWCTBA, IPIMEHEHHE, CITOCOOBI MOTydeHus. KnucimoTs! 1 conn.

Monspablit 00bEM Ta30B. Pacu€ThI 0 XMMHYECKUM YPABHEHHUSIM.

®dusuyeckue cBoiicTBa Bojbl. Bosa kak pactBoputenb. PacTBopsl. HachllieHHbIE U HEHACHIITIIEHHBIE
pactBophl. PacTBOpUMOCTH BENIECTB B Bojie. MaccoBast J10Jisl BEIIeCTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA
Boabl. OcHoBaHms. Poib pacTBOpOB B MpHponae W B KHU3HH 4eloBeka. KpyroBopoT BOIBI B MPHpPOJIE.
3arpsi3sHeHre TPUPOTHBIX BOJ. OXpaHa M 0YMCTKA IPUPOIHBIX BOJ.

Kmaccudukamus  Heopranmdeckux  coenmHenmid.  Okcumnapl.  Kimaccudukamus — OKCHIOB:
coreobpasyromue (OCHOBHBIC, KHCIIOTHBIC, aM(oTepHBIe) U HecoeoOpaszyromue. HoMeHKIaTypa OKCHIIOB.
du3nyecKkre U XMMUYECKHe CBOMCTBa OKcU10B. [lomydenne okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMI: METOYN ¥ HEPACTBOPUMEBIE OCHOBaHHU. HoMeHKmarypa
ocHoBaHUM. DU3nUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loyyeHne ocHOBaHMiA.



Kucnotel. Knaccugukanus kuciot. Homenknarypa kucinot. @u3zndeckue 1 XUMUYECKAE CBOHCTBA
kuciot. Psa akruBHoctu MmetasuioB H. H. bekeroBa. [lonyuenue kucior.

Comu. Homenknarypa coneil. @u3ndeckue U XuMU4eckue cBoiicTaa coneil. [lonyuenue coneit.

I'enernueckast cBA3b MEXKAY KilaccaMy HEOPraHMUECKUX COENMHEHU.

Xumuueckuit Ixcnepumenn:

KayeCTBEHHOE OINpE/eIeHUE COJEpKaHUS KHUCIOpPOAa B BO3AyXe, MOJNy4YeHHE, coOupaHHe,
pacro3HaBaHUE U W3yYEHHE CBOICTB KHCIOPOAA, HAOIIOAEHNE B3aUMOACHCTBHS BEIIECTB C KUCIOPOIOM
U YCJIOBHSI BO3HMKHOBEHHMS M MPEKpalleHns: TopeHus (1mokapa), 0O3HaKOMJICHHE ¢ 00pa3laMHu OKCHIOB H
OIHMCaHUE UX CBOICTB, OJIy4YeHHE, COOMpaHKe, paclio3HaBaHHEe U U3YYCHUE CBOMCTB BOJIOpO/a (TOpEeHue),
B3auMojielicTBue Bozopona ¢ okcugoM wmemu (II) (BO3MOXXKHO HCIONB30BaHWE BHICOMATEPHANIOB),
HaOIoZIeHne O00pa3IoB BEIIECTB KOJIWYECTBOM | MOIIb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHS
BEILECTB C Pa3IMYHON pacTBOPUMOCTBHIO, IPUTOTOBJICHUE PACTBOPOB C ONpPEnEIEHHOW MacCOBOU JoJiel
pPacTBOPEHHOTO BEIECTBA, B3aMMOJIEHCTBHE BOJABI C MeTa/ulaMH (HATpUeM W KaiblueM) (BO3MOXKHO
WCTIOJIhb30BAaHUE BHEOMATEPUANIOB), HCCIIEN0BaHHE OOpa3I[OB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIIOJICHNE W3MEHEHHUS OKpPacKHW WHIWKATOPOB B PacTBOpaxX KHCIOT W INEI0YeH, W3ydeHhe
B3ammMozeiricTBus okcupa menu (II) ¢ pacTBopoM cepHOM KHCIIOTHI, KHUCIOT C METajllaMH, peakiuit
HEWTpanu3aluy, MONYyYEeHUE HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOrO MeETajsla APYTUM U3
pacTBOpa COJIM, pEUICHUE SKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «BaxHeilline Kiaacchl HEOPraHM4ECKUX
COEIMHEHUI».

Ilepuonuyeckunii 3axkoH u Ilepuoauyeckasi cucremMa xumuuyeckux »3iementos Jl. H.
MenpneneeBa. Crtpoenue aToMoB. XuMU4Yeckas cBsi3b. OKHCINTEIHHO-BOCCTAHOBHTEIbHBIE
peakuumn

[lepBrle TOMBITKM KIIACCU(HUKAINE XHMHUYECKHX 3JIeMeHTOB. lIoHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIEIOYHbIE U MIETI0YHO3eMEebHbIE METAIIIbI, TAIOTEHBI, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPHIE
0bpazyroT aM(poTepHBIE OKCUIBI ¥ TUIPOKCHIEL.

Ilepuonnuecknii 3akoH. Ilepuonnueckas cuctema xumudeckux siaeMeHToB [[. M. Menneneesa.
Kopotkonepuoanas u mmaHONIeproanas (Gopmel [leproanmueckoil CHCTEMBI XUMHYECKHUX 3J1eMeHTOB /1.
. Menneneesa. Ilepuonsl u rpymnibl. @U3NYECKUN CMBICI NOPSIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
TPYMIIBI JIEMEHTA.

Crtpoenue aromoB. CoctaB aTomMHbIX saep. M3orombl. DOnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
0booyek aromMoB mepBhIX 20 xuMmuueckux deMeHToB llepmommueckoit cuctemsr [[. M. Menneneesna.
XapakTepuCTUKa XHMHUYECKOIO JJIEMEHTa II0 ero mnojoxkeHuro B Ilepuommueckoit cucreme [l .
Menpeneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUs paguyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB, METAJUIMYECKUX M
HEMETAJUINYECKUX CBOWCTB IO TPyIIaM U MepHoaMm.

3uayenue [lepuoanueckoro 3akoHa u Ilepmonuueckoll cHCTEMBl XMMHMUYECKHUX 3JIEMEHTOB IS
pa3ButHs Hayku U npakTuku. [. . MeHnneneeB — y4€HbI U rpak1aHUH.

Xumuueckast cBsi3b. KoBasieHTHas (TONspHAas W HEMOJIApHas) CBsI3b. ODJIEKTPOOTPULATEIHLHOCTh
XUMHUYECKUX 3J1eMEHTOB. MlOHHas CBS3b.

Crenenp oxucineHus. OKUCINTENIBbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouecchl OKHUCIEHHS U
BOCCTaHOBJIEHUA. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuit Ixcnepumenn:

n3yueHre oOpas3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOACHCTBHE T'HMIPOKCHIA IIMHKA C
pacTBOpamMH KHCIOT M IIENOYEl, MPOBEACHUE OMBITOB, WIUIIOCTPUPYIOMIUX MPUMEPBl OKUCIUTENBHO-
BOCCTaHOBHUTENBHBIX peakiuii (rOpeHue, peakiuy pa3ioKeHUs, COCTUHEHUS).

Mescnpeomemnunie ceasu

Peanusanust MexXnpeaMETHBIX CBSI3€H MPHU M3yYEHUU XUMHM B 8 KJacce OCYILECTBIISIETCS 4Yepe3
HCIIONIb30BaHME KaK OOIIMUX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U MOHATHIA, SBIISIONUXCS CUCTEMHBIMU
JUIs1 OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO01ue ecTeCTBeHHO-HAYYHBIC TOHATHUS: HAyYHBIN (PaKT, THIIOTE3a, TCOPHs, 3aKOH, aHAJIU3, CHHTE3,
KJIACCU(UKAIIMS, MEPHOAUMYHOCTh, HAOIOJICHUE, SKCIIEPUMEHT, MOJCIHUPOBAHHE, U3MEPEHUE, MOJCID,
SIBJICHHE.

®dusuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOMbI, PATUOAKTUBHOCTD,
MOJICKYJIa, SJEKTPHUYSCKUI 3apsll, BEIIESCTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHHE BEIIECTBa, T'as,
(hm3nyecKue BETUYHHBI, €HMHUIIBI U3MEPESHHS, KOCMOC, IIAaHETHI, 3BE31b1, COHIIE.

Buonorus: gorocunTes, neixanue, buocdepa.

l'eorpadms: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOIBI, MOJE3HBIE HCKOIMAEMBbIE,
TOILUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakuus

Ilepuonnueckuii 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHtoB [[. Y. Menneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEpPUOJOB, Kajus, KajdbLUUsl M HUX COCIUHEHUH B COOTBETCTBUU C IIOJIO)KEHHEM DSJIEMEHTOB B
Ilepunonnueckoii cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUbl XUMUYECKON CBA3U. THUIBI KPUCTATUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIECTBA OT TUIA KPUCTATUIMUECKON PEeMIETKH U BUIa XUMUUECKOM CBA3H.

Knaccudukamnuss 1 HOMEHKIATypa HEOPTraHHYECKHX BEIIECTB. XMMHYECKHAE CBOICTBAa BEIECTB,
OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCTUHEHUN, TEHETUYECKAs! CBSI3b HEOPIaHUYECKUX
BEILIECTB.

Krnaccudukammss XUMHYECKHX peakIuid 10 pPa3iIndHbBIM MpHU3HAKaM (M0 YHCIY W COCTaBy
YYacTBYIOIINX B PEAaKIHW{ BEHIECTB, IO TEIJIOBOMY 3((eKTy, M0 HM3MEHEHHWIO CTEeTeHEH OKHCIIEHUS
XUMHYECKUX D3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYaCTHIO Karanm3aropa). OK30- M DHIOTEPMHUYECKHE
peaKkLMK, TEPMOXUMUYECKUE YPABHEHHUS.

ITonsTHE O CKOPOCTH XUMUYIECKOH peaknnu. [loHsTre 06 00paTUMBIX 1 HEOOPATUMBIX XUMHUYIECKUX
peaknusix. IloHATHE O TOMOTEHHBIX W TETEPOTEHHBIX peakmusx. llomstme o karamuse. llomstme o
XUMUYIECKOM paBHOBeCHHU. DaKTOpPHI, BIUAIOMNAEC HA CKOPOCTh XWMHUYECKON PEakIUd W IOJIOKCHHE
XUMUYIECKOTO PaBHOBECHSI.

OKHCIIUTEIPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIUH,  JJCKTPOHHBIA  OalaHC  OKUCIHTEIHHO-
BOCCTaHOBHUTENBHOHN peakinu. CocTaBlieHHE YPaBHCHHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUHN C
HCITIOJIb30BAaHMEM METOIa JIEKTPOHHOTO Oaranca.

Teopus SMEKTPOTUTHIESCKON JUCCOLUANNNA. DIECKTPOIUTHI U HEAIEKTPOIHUTH. KaTHOHBI, aHUOHEI.
MexaHu3M IHUCCOIMAIIMH BEIIECTB C Pa3IMYHBIMU BHIAMU XUMUYECKOH CBs3U. CTENEHb TUCCOIMAIIHH.
CusbHbIe U c1a0bIe AICKTPOJIUTHI.

Peaknum woHHOTO OOMEHa. YCJOBUS NPOTEKaHUS pEaKUU HOHHOTO OOMEHa, TOJNHBIE H
COKpall€HHblE MOHHBIE YpaBHEHHMA peakiuil. CBONCTBa KHCIIOT, OCHOBaHUIl M coiieil B CBeTe
MIPEJCTABIICHUI 00 3JICKTPOJIMTUUECKON aucconmanuu. KadecTBeHHble peakiuy Ha HOHBL [loHsTHE O
TUAPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJCISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTauIoB (TpaduTa M ajamasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHsI), UCCIIEAOBAHUE 3aBUCUMOCTH
CKOPOCTH  XMMHYECKOW pEaklUd OT BO3JCHUCTBUS  pa3IMUYHBIX  (AKTOPOB,  HCCICIOBAHUEC
3JIEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, IPOIIECCa IUCCOLUAIIUN KUCIIOT, IIeJI0UeH U coeli (BO3MOKHO
WCTOJIh30BAHUE BHUJICO MATCPUAIIOB), MPOBEICHUE OIBITOB, WJLUTFOCTPUPYIOMIUX MPU3HAKH TPOTCKAHHUS
peakiuii moHHOro oOMeHa (0Opa3oBaHHME OCajJKa, BBIJCIICHUE Ta3a, OOpa30BaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX  TPUMEPHI  OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX ~ peakuuii  (TOpeHue, peakiuu
pa3NoXKeHHsI, COSAMHEHUs), pPaclo3HaBaHHE HEOPTraHMYECKUX BEIIECTB C MOMOINBI0 KayeCTBEHHBIX
peakUuil Ha HOHBL, PEIICHUE PKCIIEPUMEHTANBHBIX 3a4a4.

HeMeTanbl 4 MX coeMHEHUS



OOmas xapakTepucThka TrajgoreHoB. OCOOGHHOCTH CTpPOEHHS aTOMOB, XapaKTepHBbIE CTCTIEHU
okuciaenus. CTpoeHne 1 (U3nvYecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XMMHYECKHE CBOHCTBA
Ha IpUMepe XJiopa (B3auMOACHCTBIE C METAIIaMHU, HEMETaJJIaMH, 1enodamu). XaopoBoaopod. ConsHast
KHCIIOTa, XMMHUYECKHE CBOMCTBa, MONydeHHe, NMpuMeHeHue. JleHcTBue xXyiopa W XJIOpOBOAOpOJA Ha
OpraHu3M yenoBeka. BakHeilie XI0puasl 1 UX HaXOXKACHUE B IPUPOJIE.

OOmias xapakrepucTuka 31eMeHTOB VIA-rpynmel. OcOOEHHOCTH CTPOEHHUS! aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CTtpoeHne W (DU3NYECKHE CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOAA M CEPBHI.
ANnoTponHbie MOAU(UKALUN KUCIOPOIa U cepbl. XUMHUUECKHE CBOWCTBA cepbl. CepoBOAOPOA, CTPOCHHE,
(m3nueckue u xuMuueckue cBorictBa. OKCHIBI cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCUAOB. CepHas
KHACJIOTa, (U3MYECKWE W XWUMHUYECKHe CBOWCTBa (0OmIMEe KakK TMpeACTaBUTENs Kllacca KHCIOT H
cnenuduyueckue). XUMUYECKHE PEaKIMH, JIeKAllie B OCHOBE MPOMBIIIIEHHOTO CHoco0a TMOTydYeHHs
cepHOil kucnoTel. llpuMenenne cepHoi KuciaoThl. CoNM CEpHON KHUCIOTHI, KAYECTBEHHAs PEakIus Ha
cynbedaT-uoH. Haxoxxaenne cepbl U e€ cCoOeTMHeHH B IPUPOJIe. XUMHUYECKOE 3arps3HeHNe OKPYKaIoMIe
Cpeabl COCMUHEHHUSIMH Cepbl (KUCIOTHBIE MOXKIH, 3arps3HEHHE BO3[AyXa W BOJOEMOB), CIOCOOBI €ro
MIPEeIOTBPAIICHUS.

OO0mas xapakTeprucTika 3yeMeHToB VA-rpymibl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTETICHN OKHCJIeHHA. A30T, paclpoCTpaHEHHWE B MpHpoJNe, (HU3WUECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupome. AMMHaK, ero (pu3nueckne W XWMHUYECKHE CBOWCTBA, MONydeHHE U
npuMmenenne. Colu aMMOHUS, MX (DU3WYECKHE M XMMHUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas
peaxIys Ha WOHBI aMMOHHUS. A30THas KHCIIOTa, €€ Toiy4deHwne, (PU3NIecKhue W XMMHYECKHE CBOWCTBA
(oOmme kak MpeACTaBUTENS Kiacca KHCIOT M crnenuduieckue). Vcmonp3oBaHne HUTPATOB W COJeH
aMMOHHSI B KadecTBE MHHEPATBHBIX YAOOpeHW. XUMHUYECKOoe 3arps3HeHHe OKpYKaIoIeH Cpelsl
COETMHEHUAMH a30Ta (KHCIOTHBIE MOXKIW, 3arps3HEHHe BO3AyXa, MOYBBI M BomoémoB). docdop,
ajutoTpornHeie Moaudukanuu pocdopa, dusudeckue m xumudeckrue cBoictBa. Oxcun docdopa (V) u
docdopnas kucinora, GuU3NUECKUEe U XUMHUYECKUE CBOWCTBa, monydeHue. Mcmons3oBanue (ocharoB B
Ka4eCTBE MUHEPATLHBIX yIOOPEHHIA.

OO6mrast xapakTepuctruka daeMeHToB [VA-Tpynmel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTETICHH OKUCJICHU. YTIIEpOoJl, AJTIOTPOITHbIE MOAN(DUKAIINY, PACIPOCTPAHEHHE B IPUPOJIE, GUIUIECKUE
U XHMHYecKHe cBoWcTBa. Axcopb6mms. Kpyrosopor yrmepoma B mpupoze. OKCHIBI yriepoaa, WX
¢u3nvecKkue U XMMHUYECKHUE CBOWCTBA, JICHCTBHE HA JKHBBIC OPTaHU3MbI, MOJYYEHHE U MPHUMEHEHHE.
Okosoruyeckue mpobiemMsl, cBA3aHHbIe ¢ okcuaoM yriepoaa (IV), runoresa rinod6ambHOrO MOTETICHUS
KJIMMaTa, MapHUKOBBIH d3QQeKT. YToNbHast KUCIOTa U e€ CONH, UX (PU3MYECKre H XUMHYECKHE CBOWCTBA,
nojy4eHue u npruMeHenue. KadecTBeHHas peakius Ha KapOoHAT-WOHKL Vcrnonb3oBaHue KapOOHATOB B
OBITY, MEIMIIHE, IPOMBILICHHOCTH B CEJIbCKOM XO03SHCTBE.

[lepBoHayanbHBle TOHATHA 00 OPraHMYECKHX BEIICCTBAaX KaK O COCTUHEHUSX yriepoja (MeTaH,
3TaH, ITHJIEH, alleTWIEH, 3TaHoJI, [JIMLIEPHH, YKCYyCHas KucioTa). [IpupoHble HCTOYHHUKH YIIIEBOIOPOIOB
(yromp, mpupOAHBIA Ta3, He(Th), MPOLYKTHl WX IMepepadoTku (OeH3WH), MX pOJb B OBITY H
NpOMBIIUIEHHOCTH. [TOHATHE O OMOJIOTMYECKH BaKHBIX BEILECTBAX: JKUpaX, OeNkax, yrieBoJax — U UX
POJH B )KM3HU YesioBeKa. MaTepuanbHOe €JUHCTBO OPTaHMUECKUX U HEOPTaHUYECKUX COCMHEHHH.

Kpemnuuii, ero ¢usnueckue m XUMHYECKHE CBOWCTBA, MoJy4deHHue W npuMeHenue. CoeanHeHHs
KpemHus B pupoje. O0mue npeactasnenus 06 okcuae kpemuus (IV) u kpemHueBoit kuciore. CUIMKaTH,
UX HCIOJNb30BaHHE B OBITYy, B NMPOMBIIUIEHHOCTH. BakHellne cTpoWTenbHbIE MaTepualbl: KepaMuKa,
CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobrmembl 0e€30mMacHOro UCMOJB30BAHUSI CTPOUTENBHBIX
MaTepHaloB B MOBCEJHEBHOW )KHU3HU.

Xumuueckuit IKcnepumenm:

n3yueHne oOpas3loB HEOPraHMYECKHX BEIECTB, CBOWMCTB COJSHON KHCIOTHI, HpPOBEICHHE
KAayeCTBEHHBIX peakIuid Ha XJIOPUI-UOHBI M HAONIOAEHHE NPU3HAKOB HX HPOTEKAHHS, OIBITH,
oTpaxkarome (QU3NYECKHe W XHMHYECKHE CBOWCTBA TajJOICHOB W WX COCIUHEHHWH (BO3MOXKHO
WCTIOJIh30BAHUE BHJIEOMATEPHATIOB), O3HAKOMJIEHHE C oO0pasllaMd XJIOpUIOB  (TallOTEHUJIOB),
O3HaKOMJIEHHE ¢ 00pa3lamMu cepbl U e€ COeAMHEHUSMHU (BO3MOKHO HCIIONB30BAHNE BUICOMATEPHAIIOB),



HaOJIIOJIcHUE TIpollecca OOYIIIMBAaHUS caxapa IMOj JCHCTBUEM KOHIIECHTPUPOBAHHOW CEPHOW KHUCIOTHI,
M3YYCHHUE XUMHUYECKUX CBONCTB pa30aBICHHON CEpHOW KHCIOTHI, TPOBEJCHUE KAUECTBEHHON peaKIuy Ha
cynb(haT-uoH U HAOJIOICHHUE MPU3HAKA €€ MPOTEKAHUs, 03HAKOMIICHHUE C (PU3MUYECKUMU CBOMCTBAMU a30Ta,
(dhochopa u ux coequHEHUN (BO3MOXHO HCIIOJIH30BAaHHE BHJIICOMATEPHATIOB), 00pa3laMHu a30THBIX U
dhochopubIX ymoOpeHuii, MonydyeHue, coOMpaHUEe, paclo3HABaHWE W M3yYEHHE CBOWCTB aMMHaKa,
MIPOBEJICHHE Ka4eCTBEHHBIX PEaKIMii Ha HOH aMMOHHA M (ocaT-WOH U HM3YUYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBHE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEObl0  (BO3MOXKHO
WCIIONIb30BAaHNE BUJIEOMATEPHAIOB), U3yUeHUE MOJeNell KPUCTATMYeCKHX PEHmIEToK aimasa, rpadura,
(hymepeHa, 03HaAKOMIJIEHHE C MPOILIECCOM aJCOPOLNU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM H
YCTPOWMCTBOM NPOTHBOTa3a, MOJIydeHHe, cOOMpaHre, paclo3HaBaHUe M M3yYeHHE CBOWCTB YTIIEKHUCIOTO
ra3a, IpoBeJIcHHE KadeCTBEHHBIX PEaKIMi Ha KapOOHAT W CHIMKAT-HOHBl W W3YYCHHE MPHU3HAKOB HX
NpPOTEKAHUs,,  O3HAKOMIIEHHE C  NOPOAYKIMEH  CHJIMKATHOM  NIPOMBIIICHHOCTH,  pPEIICHUE
SKCIEPUMEHTAIBHBIX 3aJa4 110 TeMe « BakHelue HeMeTallyIbl U UX COSAUHEHUS.

MeTa/uibl U MX COeIMHEHUS

OO0mas XapaKkTepUCTUKAa XMMHYECKHUX SJIEMEHTOB — METAJJIOB HA OCHOBAHWW WX IIOJIOKEHUS B
Ilepuonnueckoii cucteme xumuyeckux saeMeHToB J[. Y. MenneneeBa u ctpoeHust atoMoB. CTpoeHue
MeTauioB. MeTtajmuinyeckas CBSI3b M METAJUIMYECKAas KPUCTAUIMYECKas PelETKa. DIEKTPOXUMUYECKHUNA
PsI HanpsDKeHUH MeTaiuioB. PU3nYecKrne n XUMHYecKre cBoiicTBa MeTautoB. OOIIre crtoco0b MOTydYeHus
MeTtaiioB. [loHATHE 0 KOPPO3UHU METAIIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3un. CIutaBHI (CTalb,
qyTyH, TIOpaTIOMAHAN, OpOH3a) M MX IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounbie MeTauibl: mojiokeHue B Ilepuonuueckoil cuctemMe XuMuueckux anemeHToB [, .
MenzeneeBa, CTpOEHHE HX aTOMOB, HaXOXKJeHHE B mpupojae. Pu3ndeckne n XUMUYECKIE CBOMCTBa (Ha
npuMepe HaTpus u Kanusg). OKCHIBI ¥ THAPOKCUABI HATpUA U Kajiws. [I[pruMeHeHne menoYHbIX MEeTallioB
U UX COCIUHEHUM.

[IlenouHo3eMenbHBIE METaUIbl MarHuii M KalblMil: TojiokeHue B llepumommnueckoil cucreme
xuMuueckux 3aeMeHnToB . 1. MeHeneeBa, CTpOEHUE UX aTOMOB, HaXOXJeHHUE B npupoje. Ouzndeckue
U XUMUYECKHE CBOMCTBA MarHus M Kalblns. BaxHeimme coequaeHns KaTbIust (OKCHI, TUIAPOKCH]I, COJIH).
JK€cTkoCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmromuawmiA: TosioxkeHue B [leproandeckoit cucteme xumudeckux siaemenToB . Y. Menneneena,
CTPOCHHE aTOMa, HaXOXICHHUE B Ipupoie. DU3nueckrue U XUMHUUECKUE CBOMCTBA AIIOMUHUS. AM(OTEPHBIC
CBOMCTBA OKCHA U THAPOKCHIA AITFOMUHHUS.

Kenezo: nonoxenue B llepuommnueckoil cucreme xummuueckux anemeHToB . M. Menzaeneena,
CTPOCHHE aToMa, HaXOXIeHWe B mpupoje. Pu3MYecKne W XUMHUYECKUE CBOMCTBa xkene3a. OKCHUIBL,
ruapoxcu sl u conn xenesa (II) u xenesa (I1I), ux cocras, cBOHCTBa U MOTyUYEHHE.

Xumuueckuit Ixcnepumenm:

O3HAKOMJICHHE C O0pa3llaMd METAJJIOB M CIUIABOB, MX (PM3MYCCKUMH CBOWCTBAMHU, H3yUCHHE
PE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIL30BAaHUE BHUJICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJA KaJbIUS W HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHUATIOB),
UCCJIEeIOBaHUE CBOMCTB KECTKOM BOJBI, IMpoliecca TOPEHUs JKelle3a B KUCIOpone (BO3MOXKHO
HCIIONB30BAHUE BUJCOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIMM Ha MOHBI: MarHus,
KaJlbIUsl, ATFOMHUHUS, IUHKA, xene3a (I1) u xenesa (I11), mequ (1), HaOnroneHME U OMMCaHKUE TPOIIECCOB
OKpalTBaHMS INITAMCHH HOHAMH HATPHSI, KAJIUs U KaJbIlHst (BO3MOXKHO UCIIOJIB30BaHUE BUCOMATEPUAIIOR),
UCCIIeIOBaHNE aMQOTEPHBIX CBOWCTB TUAPOKCHAA AQIIOMUHUS ¥ THIPOKCHIA IWHKA, PEIICHUS
SKCIIEpUMEHTAIBHBIX 3a]a4 10 TeMe « BaskHeline MeTalIbl U UX COSIUHEHUS.

XHUMUS U OKpY:Kaomas cpeaa

BemectBa u MaTtepuaisl B MOBCETHEBHOM JKHU3HU yelnoBeka. bezomacHoe ucnoap30BaHre BELIECTB
Y XMMHAYECKHUX peakinuid B ObITy. [lepBas moMoIs Ipy XUMUYECKHX 0XKOTaX U OTPABICHUIX.

XuMU4ecKoe 3arpsi3sHeHHEe OKpYIKaroIiel cpebl (peaenbHas JomMyCcTuMas KOHIICHTPAIIHS BEIIECTB,
nanee — [1JIK). Porms XxuMuu B pelieHnr 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuit IKcnepumenm:



n3ydeHre 00pasoB MaTepPHaIoOB (CTEKIIO, CIUIaBbl METAIIOB, TOJTUMEPHbBIC MaTePHAJIbI).

Mesrcnpeomemnvie ceazu

Peanusanust MexXnpeaAMETHBIX CBsI3€H MpH M3yYEHUU XUMHM B 9 Kiacce OCyILECTBISIETCS depe3
HCTIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, SBISIOMINXCS CUCTEMHBIMH
JUTSL OTZIENBHBIX TPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecreCTBEeHHO-HAYyUHBIE TIOHATHUS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs, aHAIIU3, CHHTE3,
KJaccu(uKanys, MepHOANYHOCTh, HAOIOAECHHUE, SKCIIEPUMEHT, MOAEIMPOBAHHE, H3MEPEHUE, MOJEIb,
SIBIICHHE, TAPHUKOBBII 3 HEKT, TEXHOIOTUS, MATEPHATIBL.

®dusuka: Marepusi, aToM, dJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbl, PaIHOAKTUBHOCTD,
MOJICKYJa, 3JIEKTPUYECKUH 3apsii, NPOBOIHHUKH, MOIXYNPOBOAHUKH, IMINEKTPUKH, (POTORIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHME BEIIECTBA, TIa3, pacTBOP, PacTBOPHUMOCTH,
KpUCTAJUIMYECKass PpEIIETKa, CIUIaBbl, (U3WYecKHe BENUYMHBI, EAMHHUIBI HM3MEPEHHUs, KOCMUYECKOe
HPOCTPAHCTBO, IUIaHETHI, 3BE3/161, COHIIE.

buonorust:  gorocunres, agpixanue, Ouocdepa, -sKocUCTEMa, MHUHEpPAIbHBIE YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TIUTATEIbHBIC BEILIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MuHEpaiabl, TOpHBIE MOPOABI, IOJIE3HBIE HCKOIAEMBbIE,
TOILIMBO, BOIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHWU HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 00IIET0 00pa30BaHUs TOCTUTAIOTCS B
xofe OOyYeHWs] XUMHH B €IWHCTBE yYeOHONW W BOCIUTATENHHOW NEATEIBHOCTH B COOTBETCTBHH C
TPaIUIIUOHHBIMA POCCHICKUMH  COIIMOKYJNBTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MIPUHATHIMA B OOIIIECTBE NMPaBHJIaMU M HOPMaMH MTOBEIEHUS M CIIOCOOCTBYIOT IIPOIIECcaM CaMOIIO3HAHWS,
CaMOPAa3BUTHUS U COIUATTU3ANNA O0YIATOTITIXCS.

JImaHOCTHEIE PE3YIbTATBI OTPAXKAOT I'OTOBHOCTH 06yqa}0mnxc;1 PYKOBOACTBOBATHCA CHUCTEMOM
IO3UTHUBHBIX HECHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCIIMPCHUE OIIbITA ACATCIIBHOCTH Ha eé OCHOBC, B TOM 4YHUCJIC B
JacTH:

1) naTpMoOTHYECKOr0 BOCIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HAy4YHOMY
HACJIEIUI0, TIOHUMAHUS 3HAYCHUSI XUMUYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIAJICTh JIOCTOBEPHOH HHQOpMamKMeld O TMEepPeloBbIX JOCTHKCHHSIX UM OTKPBITUSAX MHUPOBOH WU
OTEUYECTBCHHOUM XMMHH, 3aHHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MHpa U OOIIECTBRA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

MMpEeACTaBJICHHA O COIMAJIBHBIX HOpMax M IpaBUIaX MCEKIMYHOCTHBIX OTHOILIIEHUM B KOJIJICKTUBE,
KOMMYHHKATUBHOUW KOMIIETCHTHOCTH B OOIIECTBCHHO IMOJIC3HOMN, Y4eOHOUCCIIEI0BATEIbCKON, TBOPUECKOM
U JApYTHMX BHUAAX JAEATENBHOCTH, TOTOBHOCTH K pa3sHOOOpa3HOW COBMECTHOH MAEATENLHOCTH TIpH
BbIIIOJTHEHU U y‘le6HLIX, MO3HABATCJIbHBLIX 3aJa4, BBIIOJIHCHHUU XMUMHUUYCCKUX IKCICPUMEHTOB, CO3AaHUU
y4eOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIOHMMAHUIO M B3aUMOIIOMOIIM B TPOIECCE ITOW ydeOHOMH
JIeATEIHbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEJCHHUE W MOCTYNKH CBOMX TOBAPHUIICH C MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHHUS:

MHPOBO33PEHUYECCKUE MPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIOLINE OCHOBY JUIsl IOHUMAHUS CYIIHOCTH Hay4YHOU
KapTHUHBI MUpa, TPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS IMPHPOJIBI, B3aHMMOCBS3IX
YyeJoBeKa C MPUPOJHOUN cpefoi, O PO XUMHUU B MO3HAHUH STUX 3aKOHOMEPHOCTEH;

I03HaBaTelbHbIC MOTHBBI, HAIPABJICHHBIC HA MOyYeHHUEe HOBBIX 3HAHUH 10 XUMHH, HEOOXOIMMbIE
IUIS  OOBsSCHEHHUS HaOII0MaeMbIX TIPOIECCOB W SBJICHHN, MO3HABATEIbHOW, HWH(POPMAIMOHHOH U
YUTATENhCKOW KYJIBTYphl, B TOM YHCJE HABBEIKOB CaMOCTOSITENILHOW PabOTHl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM TUTEPATYPOH, TOCTYMHBIMU TEXHHUECKUMU CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOY4YeHHI0 W TIO3HAaHHIO, IFO0O3HATEIHHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30oBaHMI0, TPOEKTHOH U UCCIEHAOBATENbCKON AESITeIhbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HaIpaBIeHHOCTH U YPOBHS 00YYEHHUS B JaTbHEHIIEM;

4) popMupOBaHMSA KYJIbTYPbl 310POBbS:

OCO3HaHHWE IIEHHOCTH >XU3HHW, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3I0pOBBIA 00pa3 KW3HHW, OCO3HAHHE MOCJEICTBUH W HENPHUATHE BPEIHBIX IMPHUBBIYEK (YIOTPEOIeHUS
AJIKOTOJI5, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOJICHHS TpaBUil OE30MacHOCTH NP 00paIeHIH
C XUMHUYECKHMH BEIIECTBAMH B OBITY M pealbHOM KU3HHU;

5) Tpya0BOro BoCIUTAHMS:

HMHTEPEC K MPaKTHYECKOMY M3YUEHHUIO Mpodeccuil u Tpya pa3InIHOTO PO, yBaXKEHUE K TPYAY U
pe3yapTaTaM TPYAOBOUM NESTENFHOCTH, B TOM YHCIE HA OCHOBE NMPUMEHEHHSA MPEIMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHBIM BHIOOp WHIWBUAYAIbHON TPAaeKTOPHUH TPOJOIDKCHHS OOpa3oBaHUS C YUYETOM
JTUYHOCTHBIX HHTEPECOB M CITOCOOHOCTH K XM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCITCIITHOM
npodeccHoHaTbHOM JEATENHPHOCTH U Pa3BUTHS HEOOXOMWMEIX YMEHHUH, TOTOBHOCTh aJallTHPOBATHCS B
npodecCHOHANLHOH cpee;

6) 7K0JIOrHY€eCKOr0 BOCIIMTAHMS



9KOJIOTHUYECKH 1IeJIeco00pa3HOe OTHOIIEHHE K MTPUPOAE KaK HCTOYHUKY KH3HH Ha 3eMile, OCHOBE €€
CYLIECTBOBAaHUS, MOHMMAaHHE LEHHOCTH 3JOPOBOTO M 0€30MacHOT0 o0pa3a >KHU3HH, OTBETCTBEHHOE
OTHOLICHWE K COOCTBEHHOMY (HM3MYECKOMY M IICHUXHYECKOMY 3I0POBBIO, OCO3HaHHWE IIEHHOCTH
coOJIIOZIeHNsT TIpaBUiI O€30MacHOro IMOBEJCHUS NMpH paboTe ¢ BEIIeCTBAMH, a TaKKe B CUTyalHAX,
YTPOXKAIOIMINX 3A0POBBIO U )KU3HU JIOACH;

CIOCOOHOCTH TPHMEHSATH 3HAHUS, MOJy4YaeMble MPHU HM3YYCHUH XUMHHM, U1 pEIleHHs 3a/ad,
CBSI3aHHBIX C OKpYXarollel MPHUPOJHOW Cpemoil, AJs MOBBIIMIEHUS YPOBHS SKOJOTMYECKOM KyJIbTYPBI,
0CO3HaHUS INI00ATILHOTO XapaKTepa HKOJIOTMYECKUX MPoOIeM U MyTel UX PeIIeH s OCPEICTBOM METOIOB
XUMHH, OKOJIOTMYECKOTO  MBIIIIEHHA, YMEHHA pYKOBOACTBOBAaTbCI MM B  IO3HABAaTEIbHOM,
KOMMYHHMKAaTHBHOH 1 COLIMAJIbHOM MPaKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeIMETHBIX PE3YJIBTATOB BBIAENAIOT 3HAYUMble Ui (OPMUPOBAHMSA
MHPOBO33pEHHUs OOIIEHAYYHbIE NOHATHA (3aKOH, TEOpUsl, IPUHLMI, IMIIOTe3a, (aKT, CUcTeMa, MPOoLecc,
9KCHEPUMEHT M Jpyroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NpeIMeTax H
MIO3BOJISIFOT Ha OCHOBE 3HAHUM M3 3THX NPEAMETOB (OPMUPOBATh MPEACTABICHUE O LEJIOCTHON HAayYHOI
KapTHMHE MHUpa, W YHHUBEpCajbHble yuyeOHbIE JecTBUS (IIO3HABaTElbHbIE, KOMMYHHKAaTHBHBIC,
PETyJIATUBHBIE), KOTOpble oOOecre4yrnBalOT (OPMUPOBAHHE TOTOBHOCTH K  CAMOCTOSITEIbHOMY
IUTAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOH e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3zoBrble Jlornueckne aeicTBUA:

YMEHUSI HMCIOJb30BaTh NMPHUEMBI JIOTHYECKOTO MBIIIICHHUS IPU OCBOGHMM 3HAHWH: PacKphIBaTh
CMBIC]I XMMHUYECKUX IOHSTUH (BBIOENATh MX XapaKTepHbIC NPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C
JPYTUMH IOHITHUSAMH ), UCIIOJIb30BaTh MOHATHS AJ1s1 OOBSICHEHHSI OTAEIbHBIX (DAKTOB U SIBICHUHN, BEIOUPATH
OCHOBAaHUSI M KpUTEpUM JUId KJIACCU(UKAIMM XUMHUYECKUX BELIECTB W XHMHYECKHX peakLuil,
YCTaHaBJIWBATh MPUYNHHO-CIICACTBCHHBIC CBA3U MCKIY 00BEKTaMH HU3YUCHHA, CTPOUTH JIOTHYCCKUC
PacCyKacHu:d (I/IH,ZIyKTI/IBHBIe, JOCAYKTHUBHBIC, 110 aHa.TIOFI/II/I), JCJIaTh BBIBOABI U 3aKJIIOUCHU A,

YyMEHHE TPUMEHSTh B MPOIECCe TIO3HAHUS TMOHATHA (IIpeIMETHBIE W MeTamlpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHN, UCIIONb3YEMbIE B XUMHH, TPEOOPA30OBHIBATH HIMPOKO MPUMEHIEMBIE
B XMMHUHU MOJICJIbHBIC MPEICTABICHUS — XMMUYCCKHM 3HAK (CUMBOJI 3JIEMEHTA), XUMHUECKas GopMmyJsia u
ypaBHEHUE XHUMHYECKOW pEaKIMH — TPH PEHICHUH yYIeOHO-TIO3HABATENBHBIX 3a7a4, C Y4ETOM ITHX
MOJCJIBHBIX HpeI[CTaB.HeHI/Iﬁ BBIABJIATE M XapaKTECPHU30BATh CYHICCTBCHHLIC IIPU3HAKU H3YydaCMbIX
00BEKTOB — XHUMHUUYECKHX BCHICCTB W XHUMHUYCCKUX peaKHHﬁ, BBISABIIATH O6IIII/IC 3aKOHOMCPHOCTH,
IMPUYIUHHO-CIICACTBCHHLIC CBA3U U ITPOTUBOPCUHMA B U3YUACMBIX IIPOLUECCAX U ABJICHUAX.

Ba3zoBrble uccienoBarebckue AeiicTBHA:

YMCHHE HCIOJB30BaTh IMOCTABJICHHLIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA IMO3HAHUA, a TAKKC B
Ka4ye€CTBC OCHOBBI IJI14 (bOpMI/IpOBaHI/I}I THUIIOTE3EI IO IPOBEPKE MPABUIIBHOCTU BHICKA3bIBACMBIX Cy)KHCHHﬁ;

NpUOOpEeTeHre OIbITa 10 IUIAHUPOBAaHUIO, OpPraHM3ald W MPOBENEHHIO YYCHHUECKHX
9KCIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOAOM IIpolecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro0
pe3yabTaT, GopMyIUpOBaTh 000OIICHNUS U BEIBOABI IO pe3yJIbTaTaM IPOBEAEHHOTO OMBITA, UCCIIEAOBAHNS,
COCTaBIISITH OTYET O MPOIENaHHOH paborTe.

Pabora ¢ nndopmanueii:

yYMEHHUE BBIOUPATh, aHANU3UPOBATh U WHTEPIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX BUAOB U GOpM
MIPEICTaBJIECHNUS, MTOJIy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (Hay4YHO-NOMYJISIpHAs JINTEPATypa XUMHUYECKOTO
coJiep>KaHusl, CIpaBOYHbBIE 1Mocodusi, pecypchl HTepHETa), KPUTHUECKH OLICHWBATH NMPOTHBOPEUYHUBYIO H
HEIO0CTOBEPHYIO HH(OpMAIIUIO;

YMEHHE NPUMEHATH Pa3IM4YHble METOAbl M 3alpoChl NMPH NOUCKE W 0TOOpe HH(OpMaMu H
COOTBETCTBYIOIINX MJAaHHBIX, HEOOXOAWMBIX MJISi BBIIOJHEHHS Y4YeOHBIX M IO3HABaTENbHBIX 3a/a4
ONpEIeNEHHOTO THIA, HNPUOOPETEHHWE OmbITa B OONACTH  MCIOIb30BaHUS  WH(POPMALMOHHO-
KOMMYHHMKAaTHUBHBIX TEXHOJOTUH, OBJIQACHUE KyJNbTYpOH AaKTHBHOTO WCIIOJIb30BaHMS Pa3IHMYHBIX
MIOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMPAaTh ONTUMAalbHYIO (opMy mpencTaBieHUs WHGOPMALUHN H



WUTIOCTPUPOBATH PEIIacMbIC 3a/1a4K HECIIOKHBIME CXEMaMU, TuarpaMMaMiu, IPYTrUMu hopMaMu rpauKu
Y UX KOMOWHAIUSIMU;
YMCHHE UCTIOIh30BaTh U aHATM3UPOBATh B IIPOIIECCe YUYSOHOU U HCCIeI0BATEIBLCKOM eI TeTbHOCTH
“H(OPMAIUIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOIO XO3SAHCTBA W TPAHCIOPTAa HA COCTOSHUE
OKpY>Karollei TpUpOTHON CPEeIbI.
KoMMyHnKkaTHBHBIe yHUBepCAJIbHBIE y4eOHbIe JedCTBUA:
YMEHHS 3a]1aBaTh BOMPOCHI (B X0O/Ie TUANIOTa U (UJIH) IUCKYCCHH) 110 CYIIECTBY 00CYKAaeMOU TEMBI,
(hopMyIMpOBaTH CBOU MPENIOKEHUSI OTHOCUTEIIEHO BBHITIOMHEHHS MTPEJIOKESHHOM 3a/1a4H;
YMEHUSl MPEACTABIATh IONYYEHHBIC PE3yJbTaThl MO3HABATEIBHOW MAESITENBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNIaTh MPE3CHTAIMI0 PEe3yJIhTaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIEpUMEHTa
(;1abopaTopHOTO OITBITa, TA00PATOPHOH PAOOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIIECTB, Y4EOHOTO IIPOEKTA);
YMEHHS Y4YeOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH TIO3HABATEIbHOH U
WCCIIEZIOBATENBCKON JEATEIHHOCTH TPH PEIICHNH BO3HUKAIONIMX MPOoOJieM Ha OCHOBE ydéra OO0IIMX
WHTEPECOB M COIJIACOBaHMA TO3UIUN (00CyX)aeHus, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIAS COBMECTHBIX JCHCTBHI, OIpeleieHne KpUTepHUeB IO OIEHKE KadecTBa BBITIOIHEHHOMN
paboTHI U IpyTHE).
PerynsiTuBHbIe yHUBepcaJbHbIe YueOHbIe 1eliCTBUSL:
YMEHHE CaMOCTOSTENIFHO ONpENeNsATh [eNd JesSTeNbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIUPOBaTh W TPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESITEIHHOCTh, BHIOMpaTh Hambolee
3(PeKTHBHBIE CTIOCOOBI pelieHUsT YIeOHBIX M ITO3HABATEIBHBIX 3a/1ad, CAMOCTOSITEIEHO COCTABIIATh WITH
KOPPEKTUPOBATh MPEJJIOKEHHBIM alrOPUTM JEUCTBUNA MPH BHIMOJHEHUHU 3aJaHUN C yYETOM MOJIYUYEHUS
HOBBIX 3HaHUH 00 N3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKINAX, OLIEHUBATH COOTBETCTBHE MOJTYISHHOTO
pe3ynpTaTa 3asABICHHON IIeNTM, YMEHHE HWCIOIh30BaTh M aHATU3UPOBATH KOHTEKCTHI, MpesiaraeéMble B
YCJIOBUH 3alaHUH.
NPEJIMETHBIE PE3YJIbTATBI
B cocraBe npeaMeTHBIX pe3yabTaToOB [0 OCBOSHHUIO 0053aTEIBHOTO COJIEPKaHHs, YCTAHOBICHHOTO
JMAaHHOHM (enepabHON paboyel MmporpaMMoi, BBIACIISIOT: OCBOCHHBIC 00YYAIOIIMMUCS HAy4HbIC 3HAHUS,
YMEHHS U CIIOCOOBI ISHCTBUH, crielupuIecKue Iis MPeIMETHON 001acTu « XUMUSY, BUIBI JCITEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETallid, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PAa3TMYHBIX
y4eOHBIX U HOBBIX CUTYaIIHSIX.
K xonmy oOydenus B 8 kj1acce mpeIMeTHBIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUI:
®  PACKPBIBATH CMBICT OCHOBHBIX XUMHUYECKUX TOHATHHA: aTOM, MOJIEKYJIa, XUMUYECKAN IJIEMEHT,
MIPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOJAHOPO/HAsS), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHAas M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIEeCTBA, MOJb, MOJSpHas
Macca, MaccoBasi OISl XMMHYECKOTO 3JEMEHTa B COCAMHEHWH, MOJIIPHBIH OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHUE, COJIb, 3JEKTPOOTPHIATEIHHOCTb, CTENEHb OKHCIIEHHUS, XUMHUYecKas
peaxiusi, KiacCU(pUKAIM PEaKIMii: PeaKMU COCAMHCHUS, PEaKIUH Pa3JIOKCHUS, PEaKIUU
3aMeIIeHHs, peaKuy OOMeHa, 3K30- M SHAOTCPMHUYECKHE PEaKIf, TETIOBOH d3PPEKT peakuH,
SJIPO aTOMa, JICKTPOHHBIHN CIIOH aTomMa, aTOMHasi OpOUTAaNb, PAJANYC aTOMa, XUMHYECKasl CBS3b,
MOJIApHAsl U HEMOJIApHAsi KOBaJCHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PacTBOp,
MaccoBas J0J1s1 BemecTBa (IIPOIICHTHAS KOHIIGHTPAIIUs) B paCTBOPE;

®  JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH U MPUMEHSTH 3TU TOHSTHS
MIPH OMUCAHUU BEUIECTB U UX MPEBPALLICHUN;

®  HCIIOJIB30BaTh XWMHUYECKYIO CHUMBOIMKY IS COCTaBIICHUS (OPMYJ BEIIECTB M YpaBHEHUH
XUMUYECKUX PEaKIIHi;

®  ONpeNeNATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTCIICHbh OKUCIICHUS
JJIEMEHTOB B OMHAPHBIX COCIUHEHHSX, PUHAJIEKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIacCy
COeUHEHHH 110 (hopMyJIaM, BUJI XUMUIECKOH CBsI3M (KOBAJICHTHAS M MOHHAS) B HEOPTaHUYECKUX
COCTUHEHHUSIX;



packpsiBaTh cMblci Ilepuonnyeckoro 3akona /1. 1. MenaeneeBa: 1eMOHCTpHUPOBATh MOHUMaHUE
MEPUOANYECKONH 3aBHCHMOCTH CBOMCTB XHUMHUECKHX D3JEMEHTOB OT HUX TIOJIOKEHUS B
[lepuoguueckoil cucreMe, 3aKOHOB COXpPaHEHMsS Macchl BEIIECTB, IOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPDHOTO YU€HUs, 3aKOHa ABOTaipo;

ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyto Qopmy lleproandeckoil cHCTEMbl XUMHUYECKHX
3JIEMEHTOB: pa3iMyaTh MOHATHUS «TJIaBHas MoArpymmna (A-Tpymnma)» U «1o0o4Has NOArpyImma
(b-rpynma)», Manple u OoNbIIME TEPHUOABI, COOTHOCHTH O0O3HAUEHHsI, KOTOPhIE UMEIOTCS B
tabmuue «Ilepuoanueckas cucrema xuMuaeckux snementoB . M. MenzaeneeBay ¢ YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB W 3apsl siapa, oduiee
YHCJIO 3JICKTPOHOB U paclpesieIeHUe UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIUPOBATh XUMHUYECKUE FIEMEHTHI, HEOPIraHUYECKUE BELIECTBA, XUMHUUECKUE PEaKIINU
(1o yucny M cocTaBy y4acTBYIOIIMX B PEaKLMH BEILECTB, IO TEIIOBOMY 3D QEKTY);
XapakTepu30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOMCTBA BEILECTB PA3IMUYHBIX KJIACCOB,
NOATBEP)KAass ONHCAaHHE IpUMEpPaMHd  MOJICKYJSIPHBIX ~ YPaBHEHHH COOTBETCTBYOLIMX
XUMUYECKUX PeaKLuii;

INPOTHO3MPOBaTh CBOWCTBAa BELIECTB B 3aBUCMMOCTH OT HX KayeCTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKAHNSI XUMHUYECKHUX MPEBPAILEHUN B PA3IUIHbIX YCIOBHSIX;

BBIYHMCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BELECTB, MacCOBYIO JIOJIIO
XMMUYECKOro 3JeMeHTa 1o (hopMyse COCOUHEHHs, MacCOBYIO NOJIO BEILIECTBA B PAaCTBOPE,
HPOBOAMTH PAcUEThI 110 YPABHEHUIO XUMHUUECKON PEaKIuH;

IPUMEHATh OCHOBHBIE OIIEPAllMU MBICIUTEIbHON AEATEIIbHOCTH — AHAJIU3 U CUHTE3, CPABHEHHE,
0000111eHNEe, CUCTEMATH3alLMIO0, KIaCCU(HKaINIO, BEISIBICHHE IPUUYNHHO-CIEICTBEHHBIX CBS3EH
— JUIsI M3y4Y€HHs CBOWCTB BELIECTB M XMMUYECKUX PEAKLUH, eCTECTBEHHO-HAYYHbIE METOJBI
IO3HAaHUsI — HaOMIOJCHUE, M3MEpPEHHE, MOJAEIMPOBAaHHE, OKCIEPUMEHT (PEajbHBId U
MBICJICHHBIH );

CJIEZIOBATh [IPaBUIaM I0JIb30BaHUS XUMUYECKOH OCY 10U U 1a00opaTopHBIM 000pYA0BaHUEM, &
TaKKe MpaBmiiaM 00palIeHHsI C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMU 10 BBITOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TMOJYYEHHI0O W COOMPAaHMIO Ta3000pa3HBIX BEUIECTB
(Bomoposa M KHCIOPOAA), MPHUTOTOBICHHIO PACTBOPOB C OMPEACIEHHOW MacCOBOW JOiel
pPacTBOPEHHOTO BEIIECTBa, IUIAHUPOBAaTh W TMPOBOJUTH XHMHUYECKHE JKCIEPUMEHTH I10
pPaclo3HAaBaHUIO PACTBOPOB IIeI0YEeH U KUCIOT C IOMOLIbI HUHJIUKATOPOB (JIAKMYC,
(eHondranenH, METUIIOPAHK U IPYTHUE).

K koHIity oOydeHust B 9 kjacce mpeaMETHBIC pe3yJibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUI:

PacKpBIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX MMOHATUI: XUMHUYECKHI IIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTUOH, AaHHUOH, MPOCTOE  BEIECTBO, CJIOKHOE  BEIECTBO,  BAJEHTHOCTD,
ANEKTPOOTPULATEIBHOCT, CTENEHb OKHCICHUS, XUMHYECKas peakius, XUMHUYecKas CBS3b,
TET0BO# 3 (eKT peakuu, MOJIb, MOJISAPHBIA 00BEM, PACTBOP, DIIEKTPOIUTHI, HEAIEKTPOIIHUTHL,
JNEKTPONIUTHYECKAs JHCCOLMAINS, PeaKud HOHHOTO OOMEHa, KaTalnu3aTop, XMMHYECKOe
paBHOBecHe, OOpaTHMble M HEOOpaTHMbIE pPEaKLIWH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHEIC
peaKkuMu, OKUCIUTENb, BOCCTAaHOBUTENb, OKHCIEHHE W BOCCTaHOBIICHHE, aJUIOTPOIIHS,
aM(OTepHOCTb, XUMUYECKasi CBA3b (KOBaJICHTHAsI, HOHHAS, METAIMYECKAs), KPUCTATUINIECKas
peméTKa, KOpPpO3HWsl METaJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOH pEaKLUWH, MpeAeIbHO
nonycrumast konuentpauus [1/1K Bemectsa;

WIIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHITUH M MPUMEHSTH 3THU MOHITHS
NpY ONMMCAaHUM BEIIECTB U MX NMPEBPAILECHHIA;

UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJIECHUS (OPMYJ BELIECTB M ypaBHEHUH
XMMHYECKUX PeaKiuii;

OIIPE/ICNATh BAJCHTHOCTh M CTENEHb OKHCICHUS XHUMHYECKHX 3JEMCHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa, MPHHAIICKHOCTh BEIIECTB K ONPENEIEHHOMY KJIacCy COCAMHEHHUH MO



(dhopmynaMm, BUI XUMHUUECKOHN CBSI3H (KOBAJICHTHAS, HOHHAS, METAJUINYECKas) B HEOPTaHMUECKUX
COCAMHEHHSAX, 3aps] HOHA 10 XMMHUYECKOW QopMylie, XapakTep cpelsl B BOAHBIX pacTBOpax
HEOPraHWYEeCKUX COCAMHEHHN, TUI KPUCTATUTUUECKON PEIIETKH KOHKPETHOTO BEIECTBA;
packpeiBath cMbich [lepuogmueckoro 3akoHa . M. MenzaeneeBa M IEMOHCTPUPOBATH €rO
NOHUMAaHHWe: OMHMCHIBATh M XapakTepu3oBaTh Tabnmunyto (opmy lleproandeckoil cucTeMbl
XUMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHas moArpymnmna (A-rpymnmna)» u «mo0oyHas
noarpynna (b-rpynma)», maneie U OoJsiblIde HEpUOABI, COOTHOCHTH 0003HAYEHUs, KOTOpHIE
UMEIOTCSl B MEPUOJMUYECKON TaOJHIE, ¢ YWUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX BJIIEMEHTOB (COCTaB M 3apsi] sApa, o0IIee YUCIIO ANEKTPOHOB U paclpeiesieHHe uX
TI0 DIICKTPOHHBIM CIIOSIM ), OOBSCHATH O0IIHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB
U UX COCAMHECHUH B IpeeNaxX MalbIX NEPHOJIOB M TJIaBHBIX MOATPYII ¢ YIETOM CTPOCHUS UX
aTOMOB;

KITacCH(UIUPOBATH XUMUUECKHE IIEMEHTHI, HEOPraHMYECKUE BEIECTBA, XUMHIECKUE PEAKIINU
(Mo 4Ymcmy M cocTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIoBoMy 3ddexTy, 1o
M3MEHECHUIO CTETICHEH OKHCICHHS XUMHIECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATH) OOMIME M cHenu(pHUIECKHe XUMHYECKUE CBOIMCTBA MPOCTHIX M
CIIOXHBIX BEILECTB, MOATBEPK/Iast ONMCAHHUE TPUMEPAMHU MOJIEKYJISIPHBIX M HOHHBIX ypaBHEHHUI
COOTBETCTBYIOIINX XHMHUECKUX PEAKIIHH;

COCTaBIISATh YPAaBHEHHS IEKTPOIUTHYECKON IUCCOIMAIIMN KUCIIOT, IIEN0YeH U COJIeH, OTHBIC
Y COKpAIIEHHBIC YPaBHEHUSI pEaKIMii HOHHOTO 0OMEHa, ypaBHEHHS PEAKIHH, TOITBEPIKTATOIIIX
CYIIECTBOBAHHE TCHETHUYECKON CBSI3H MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

paCKpbIBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBHTENBHBIX  PEAKIMH  IOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajlaHca ITUX peaKuuii;

IPOTHO3MPOBATh CBONCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUSI, BO3MO)KHOCTH ITPOTEKAHUS
XUMHYECKUX MPEBPANICHUN B Pa3INYHBIX YCIOBHUSX;

BBIYHCIIAITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMMHYECKOTO 3JIeMEHTa 10 (opMyse COeIMHEHHS, MACCOBYIO JIOJIO BELIECTBAa B PacTBOpE,
MPOBOJIMTH PACUETHI 110 YPABHEHUIO XUMHUECKON PeaKIIii;

cOOJTIO/IaTh MpaBHIIa MOJIB30BAHUS XMMHUYECKOM TOCYI0M M TabOpaTOpHBIM 000pyIOBaHHUEM, a
TaKXKe MMpaBuiIa OOpaIeHUs C BEIMIECTBAMU B COOTBETCTBUH C HHCTPYKIIMSMH TI0 BHITTOJIHEHUIO
1abopaTOPHBIX XMUMUYECKUX OIBITOB 1O TONYYECHHIO W COOMpAHHIO Ia3000pa3HBIX BEIIECTB
(aMMMaKa M yTJIEKHCIIOTO Ta3a);

NPOBOJMTH PEAKUUH, MOATBEPKIAIONINEC KAadyeCTBEHHBI COCTAB PAa3MYHBIX BELICCTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPUA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdaT-, cuaukar-,
cynabdar-, TUAPOKCHUA-MOHBI, KATHOHBI aMMOHHMS ¥ HWOHBI HM3YYCHHBIX METaJIOB,
NPUCYTCTBYIOIINE B BOAHBIX PACTBOpaX HEOPraHUUECKUX BEILECTB;

NPUMEHATH OCHOBHBIE OTIEpaIi MBICIUTEIBHOM AEATEIILHOCTH — aHAJTN3 U CHHTE3, CPaBHEHHE,
000011IeHre, CUCTEMATH3aINIO, BBISIBICHUE TPUYHMHHO-CIICACTBEHHBIX CBS3CH — ISl U3YYCHUS
CBOWCTB BEIIECTB M XWMHUYECKMX pPEaKIUH, €CTECTBEHHO-HAyYHbIE METOAbI TO3HAHHUA —
HaOr0IeHNe, N3MEPEHUE, MOJCITUPOBAHUE, YKCIIEPUMEHT (peasbHBIN U MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC, 2025-2026.

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB Kontposusie | TIpakTaueckme (uudposbie)
n/m | ¥ TeM MPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. IlepBoHayasibHbIe XMMUYECKHUE MOHATHS
XuMusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U g ) bubmuoreka [{OK
o MPAKTUICCKON https://m.edsoo.ru/7f41837¢
JIeATEIIbHOCTH YEJIOBEKA
12 [TepBoHavanbHbIE TOHATHUS O 6 bubnuoreka [IOK
o CTPOEHHUH BEIIECTBA https://m.edsoo.ru/7f41837¢
Pacuersl, cBSI3aHHBIC C
bub6nnoreka [IOK
1.3. MOHSATHEM «MOJIEKYJIay, 5
https://m.edsoo.ru/7f41837¢c
«BEIIECTBO
Bbu6morexa [JOK
1.4. XUMHUYECKHUE MPEBPALLICHUS 6 1
peBpatll https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 25
Pa3znen 2. BaxxHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnuorexa [IOK
' TTonsarme 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ionsrue o 6 1 bubnuoreka [IOK
' KHCJIOTaX U COJISAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 1 1 bu6mmoreka [IOK

00 OCHOBaHUAX

https://m.edsoo.ru/7f41837¢
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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

OCHOBHEBIE KJIACCHI

24 HEOPraHUYECKHX 11 bubmorexa ITOK
' P . https://m.edsoo.ru/7f41837¢
COCIMHEHUN
Hroro no pasneny 28

Pasznea 3. llepuoguveckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMenToB /. U. Menaeneena.

Crtpoenue aToMoB. XuUMHYeCKAasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepronnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6morexa [JOK
3.1 XHMHUYECKHUX dJIeMEHTOB /JI. 5
https://m.edsoo.ru/7f41837¢
H. Meunneneesa B cBeTe
TEOPUHU CTPOEHUS aTOMa
Xumu4deckas CBA3b.

19 OKHCIUTEIBHO- 7 bu6morexa [JOK
BOCCTAaHOBHUTEJILHBIE https://m.edsoo.ru/7f41837¢c
peakuuu

bu6morexa [JOK
Hroro no pasaery 12 https://m.edsoo.ru/7f41837¢
PezepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHUME 9 KJIACC, 2025-2026.

KosmuecTBo yacos DIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kontponsnbie | TIpakTaueckue (undposbie)
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIuu
L1 [ToBTOpeHwue u yriyOieHrne 3HaHu| 6 1 bubnumorexa [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOLIMALIMS. 10 | 1 bubnunorexa [JOK
' XHUMHUYECKUE PEAKLIUU B paCTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
)1 OO61mas xapakTepuCTHKa XUMUYECKUX 3 1 bubmuorexa [JOK
' snemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mias XxapaKTepuCcTUKa XUMHUECKUX
2.2 BJ'IeMeHTOIf VIApr nnsl. Cepa u eé 6 bubmmorexa [IOK
’ PYTHIRL. P https://m.eds00.ru/7f41a636
COETMHEHUS
OO6m1as XxapakTepucTUKa XUMHUECKUX
23 aneﬁemmf VA Ir) nmbl. A30T, pocdop u ux 6 1 Bubmmorexa LIOK
' PYTHHEL. ’ P https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
2.4 3J1e]11\14eHTo§ IVApr NIl YIJIEpoa U 7 1 2 bubmmorexa [TOK
' . py ’ pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHHUS
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Hroro no pazneny

22

Pa3znea 3. Mera/iibl 1 MX COeINHEHHS

. bubnuorexa [JOK
3.1 Obmwe cBoficTsa METaIIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTayuibl 1 UX COSOUHEHUS 16 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. XuMus u oxkpy:xamomias cpeaa
4.1 BemecTtBa u MaTepuanbl B >KU3HHU YEJIOBEKA 3 bubnmorexa IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHoE Bpems 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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INIOYPOYHOE INTAHUPOBAHUE
8 KUIACC, 2025-2026.

KoanuecTBo 4acoB

DJIEKTPOHHbIE
N Tema ypoka Kontpoasubie | IlpakTuueckue Aata uupposkie
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
| [Tpeamer xumun. Pons xumuu B | Bbubmmoreka [JOK
YKW3HU YyenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTO/IaxX MO3HAHUS B
2 xuMuu. CBSI3b XUMHUH C THUMU 1 bubmorexa HOK
) APy https://m.edsoo.ru/ff0d227e
HayKaMH.
[TpakTrueckas padota Ne 1 «IIpaBua
3 paboThI B 1a00paTOPUU U PUEMBI | bubnuoreka [IOK
oOparieHust ¢ 1a0opaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmmorexa [TOK
yp y https://m.edsoo.ru/ff0d26ca
5 XUMHUYECKUE DJIEMEHTBI, aTOMBI 1 1 bubmuorexa [JOK
MOJIEKYJIBI https://m.edsoo.ru/ff0d28c8
6 [IpocTeie u c10KHBIE BENIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢
. Yuctele BemiecTBa U cMecu. CriocoObl | bubnuorexa [JOK
pazzeneHus cMmecein https://m.edsoo.ru/ff0d2be8
[TpakTuueckas padbora Ne 2
8 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
A . p p https://m.edsoo.ru/ff0d2a6¢
OYHUCTKHU ITOBAPEHHOM COJIN)»
9 3HaKu (CUMBOJIBI) XUMUYECKUX 1 bubnmorexa [JOK



https://m.edsoo.ru/ff0d210c
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anemeHToB. [leprognueckas
prleniziicH

https://m.edsoo.ru/ff0d2d50

Ctpoenue atomoB. COCTaB aTOMHBIX

bubmuoreka [JOK

10 sanep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK

11 aToMOB 3J1eMeHTOB [lepnoanueckoit bubmorexa HOK

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

cuctemsl [. 1. MeHnaeneeBa
Crernenpb okucieHUs. XUMHYECKas

12 dbopmyna, uHACKC, KOADOUITHEHT. bubnuorexa [JOK
CocraBnenue (HopmyJ1 IO CTETICHIM https://m.edsoo.ru/00adae28
OKHUCIICHHUS.
XapakTepucTuKa XMMHUIECKOTO

13 3JIEMEHTA 110 €T0 IIOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3aKOH MOCTOSTHCTBA COCTaBa

14 BellecTB. BaneHTHOCTE aTOMOB buGnnorexa [IOK

https://m.edsoo.ru/ff0d2eae

XHMHUYECKHUX JIEMEHTORB

15 OTHOCHUTENbHAs aTOMHAs Macca. bubnnorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c

16 MaccoBast 101 XUMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COCAUHECHUU https://m.edsoo0.ru/ff0d350c

17 KomnuectBo BeniecTBa. MoJib. bubmorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230

13 MossipHbiii 00bEM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢

19 Brruucnenus, cBs3aHHbIE C TOHATHEM bubmuorexa [JOK

«KOJIMYCCTBO BCIICCTBaA»

https://m.edsoo.ru/ff0d55a0
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duznueckue 1 XUMHUYIECKHE SIBICHUS.

bu6moreka [JOK

20
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
21 IIpu3Haky U ycioBUs NPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
” 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmuorexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b8&8
Knaccudukamnmst xumuaeckux
23 eaKuui (CoeAMHEHHUs, PA3JI0KEHUS bubmmorexa LIOK
peaxtl A P ’ https://m.edsoo.ru/ff0d5708
3aMelIeHHs, OOMeHa)
Boruncnenus koim4yecTBa, Macchl
24 BEILIECTBA 10 YPABHEHUSIM Bubmmorexa LIOK
B yp . https://m.edsoo.ru/ff0d3f34
XUMHUYECKHUX PeaKIHi
75 Konrpomnsnas padora Nel no reme bubnuoreka [IOK
«BellecTBa 1 XUMHYECKUE PEAKLIAM) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctas
26 Bo3nyxa. Kucnopon — anemeHT u bubnrorexa LIOK
Ayxa. pos https://m.edsoo.ru/ff0d448¢
npocrtoe BeuecTso. O30H
Du3NYECKre U XUMUYECKUE CBOMCTBA
27 KHUCJIOpO/ia (PEeaKIuu OKUCIICHUS bubmmorexa LIOK
poia (peaxtt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI osTyueHHst KUCIOPOAa B
28 1abopaTopuu U IPOMBIIUICHHOCTH Bubmmorexa LIOK
patop P ) https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoit 3¢ ekt xumMuueckoi
29 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
U SHJIOTEPMUYECKUX PEAKIUAX
30 TommBo (He(Th, yrojib U METaH). bubnuoreka [IOK
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3arpsi3sHEHUE BO3yXa, CIIOCOOKI €T0

https://m.edsoo.ru/ff0d4c4a

MPeIOTBPALCHUS
[TpakTuyeckas padora Ne 3 o Teme
31 «[Tony4yenue u coOupanme bubmmorexa [IOK
‘ P o https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYCHHUE €T0 CBOMCTB
1 Bonopon — sneMmeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
13 duU3nYeCcCKre 1 XUMUYECKHUE CBOMCTBA bu6mmoreka [IOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbub6moreka [JOK
34 ITo € 0 KHCJIOTax M CO
TUTHE O KHEAOTAX 1 SO https://m.edsoo.r/f0d50d2
35 Crioco0bl osTy4eHust BOAOPO/Ia B bubnmorexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
36 «ITony4yenne u cobupanue BOAOpoIa bubmorexa HOK
Y 1P AOPOAR, https://m.edsoo.ru/f0d442
M3Y4YEHUE €ro CBOMCTBY»
Boruncnenus 006EMOB ra3oB 1Mo
37 ABHEHUIO PEAKIIMU HA OCHOBE bubmorexa HOK
yp "p H . https://m.edsoo0.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH ra30B
18 Puznyeckre 1 XUMAYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
19 CocraB ocHoBanwii. [lonsitue 00 bubmuoreka [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.
40 HaceiieHHbIE M HEHACHIIIIEHHBIE bubmuoreka [JOK
pactBOpbl. MaccoBas 10JIs1 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
41 [TpakTrueckas padota Ne 5 o Teme bubmuorexa [JOK
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«ITpuroroBiieHrE pacCTBOPOB C
ONpeIeIEHHON MacCOBOM JT0IEH
PacTBOPEHHOTO BEILIECTBA»

https://m.edsoo.ru/ff0d5eba

KonrponsHas pabora Ne2 o reme

bu6mmoreka [JOK

42
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
43 Oxcuppl: cocTaB, KiaccupuKaius, bubnnorexa [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHUYECKHUE CBOMCTBA
bu6mmoreka [IOK
44 KHUCJIOTHBIX, OCHOBHBIX M
https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
45 OcHOBaHHS: COCTaB, KJIACCU(DUKAIIHS, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
46 ITonyyeHnue U XMMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAHHI https://m.edsoo.ru/ff0d67ca
47 Kucnotsr: cocras, kinaccuduxanus, bubnuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
43 [TonydyeHne u XUMHUYECKUE CBOWCTBA bubnuorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
49 (:Hocoébll3 ot ‘-I)eHI/IH ngHquKHe bubmmorexa [TOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Permenue
50 AKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUID)
I'eneTnueckas CBA3b MEXAY
bu6mmoreka [IOK
51 KJIaCCaMHM HEOPTaHUYECKUX

COeIUHEHUN

https://m.edsoo.ru/00ad9a50
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O000I1IIEHNE U CUCTEMATHU3AIINS

bu6moreka [JOK

52 3HAaHUH https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o reme
53 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX Bubmmorexa LIOK
“n https://m.edsoo.ru/00ad9ela
COCIMHCHMI
[TepBbie MOMBITKY KJIacCUPHUKAITUU
54 XUMHUYECKHUX dieMeHTOB. [loHsTHE O bubmorexa HOK
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JJIIEMEHTOB
[Tepuoauueckuii 3aKOH U
55 [Tepuonnueckas cuctema bu6mmoreka [JOK
XUMUYECKUX 31eMeHToB /1. 1. https://m.edsoo.ru/00adas52c
MenneneeBa
N3MeHeHue CBOMCTB 3JIEMEHTOB U
56 COEIMHEHMI B IEPHOJAX, IPYIIIAX. bubnuorexa [JOK
XapakTeprucTUKa XUMHUYECKOTO https://m.edsoo.ru/00ada52c
3JIEMEeHTa 1o ero nosoxeHuto B [1C
H3MmeHeHune CBONCTB COSIMHEHUH B
57 [epuoiax, rpynmnax. XapakTepucTuka bubnuorexa [JOK
XUMHYECKOI'0 3JIEMEHTA 110 €ro https://m.edsoo.ru/00ada342
nojoxenuto B [1C
3nauenue llepuonnueckoro 3akoHa
58 JUTSL pa3BUTHA HAYKU U MPAKTUKU. [1. bubmuorexa [IOK
N. MenaeneeB — y4€Hbli, Ne1aror 1 https://m.edsoo.ru/00ada6bbe
rpak1aHUuH
59 DNEeKTPOOTPUIIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
60 HNonnas xumuyeckas CBs3b bubmorexa HOK

https://m.edsoo.ru/00adac34
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61 KoBaneHntHas nonspHas XuMu4yecKkas | bubmuorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
2 KoBasientHast nenonsipHas | bubnunoreka [JOK
XAMUYECKAsI CBS3b https://m.edsoo.ru/00adaab9
63 Crenenb okucieHus. OKUCIUTENBHO- 1 bubmuorexa [JOK
BOCCTAaHOBUTEJIbHBIE PEAKIINU https://m.eds00.1ru/00adb076
b K
64 OxucnuTenu U BOCCTAHOBUTENH 1 nommorexa 11O
https://m.edso0.ru/00adb076
Kontponbnas padota Ne4 o reme
65 «CTtpoeHue atoMa. XuMHYECKast 1 brbmmorexa [TOK
P ’ https://m.edso0.ru/00adb486
CBA3bY
66 PesepBHbIil ypok. MaTematuueckue | bubnumorexa [IOK
pacyeTsl B XUMUH. https://m.edsoo.ru/00adb33c
67 PesepBHbIi ypok. MaremaTuueckue 1 bubnuoreka [IOK
pacYeThl B XUMUH. https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eH1e 1 | bubnuoreka [JOK

CUCTEMAaTHU3al i 3HAHHUI

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC, 2025-2026.

KoanuecTBo 4yacoB

DJIEKTPOHHbIE
Ne ara u¢pposbie
Tema ypoka Kontpoasubie | IlpakTuueckue A uHpp
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

[Iepnoanueckuit 3aK0H.

| [Iepnonnueckas cucrtema 1 bubnnorexa [JOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX DJIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexa [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XUMHUYECKON CBSI3U U THUIIBI 1 bu6mmorekxa [{OK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6

5 PacueTsl M0 XHMUYECKHM | bu6mmoreka [JOK
YPaBHEHUAM https://m.edsoo.ru/00adbcb0
KonrtponsHast padora Nel o reme

6 «IloBTOpEHUE U yriayOneHue | 1
3HAaHUI OCHOBHBIX Pa3/IeliOB Kypca
8 kiacca»
Krnaccudukanus XuMHIecKux

7 €aKUUi 110 pa3JInYHbIM 1 bubmorexa HOK
peart P https://m.edsoo.ru/00adbe9a
MIPU3HAKAM.

8 OKHCIUTEIBHO- 1 bu6mmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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BOCCTAaHOBUTCIIbHBIC pCAKIIUHN

https://m.edsoo.ru/00adc28¢c

[ToHsTHE O CKOPOCTH XUMUYECKOMN

9 peakiuu. [IoHsTHE O TOMOT€HHBIX U
TETEPOreHHBIX PEaKIUsIX
[TousiTHe 0 XUMHUUYECKOM
paBHOBecHH. DAaKTOPHI, BIUSIOUINE
10 Ha CKOPOCTh XUMHUYECKOU peaKInuU bubmmorera [IOK
p p https://m.edsoo.ru/00adcade
U TIOJIOKEHHUE XUMUUECKOTO
paBHOBECHS
Teopus PAEKTPOUTHYECKON
11 nuccoruanuu. CUIbHBIE U ClIa0bIe bubnmorexa [IOK
) https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
12 Jucconuanus KUCIoT, CoJieil 1
OCHOBaHHUI
13 Wonnurie ypaBHEHUS peaKIIui bubmorexa LOK
yp P hitps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
14 OCHOBaHHI B CBETE MPEACTABICHUI bubmmorexa [JOK
00 BIEKTPOIUTHIECKON https://m.edsoo.ru/00add5d8
IUCCOLAIIAN
XHUMHUYECKHE CBOUCTBA COJIEH B
15 CBETE IIPEACTaBICHUI 00 buGnnorexa [IOK
p . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUIECKON JUCCOIMAIIIHI
16 Ilonsarue o rmaponnse coiei bubmorexa LOK
P https://m.edsoo.ru/00add9d4
17 O060011IeHNEe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
18 KavecTBeHHBIE peakiiy HA HOHBI
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[IpakTuueckas pabora Ne 1.

bubmnoreka [IOK

19 «Pemenne skcnepuMeHTAIBLHBIX
p https://m.edsoo.ru/00addbfa
3a1a9y
KonTponbhas padota Ne2 no teme
20 «ONEeKTpoIUTHIECKAst bubnuorexa [IOK
nucconuanua. XuMu4ecKue https://m.edsoo.ru/00addec0
pPEaKIUH B paCTBOPAX»
OO01mas XxapakTeprCcTUKA TaJIOT€HOB.
21 XuMHYeCKHe CBOMCTBA Ha TIpUMeEpe bubmiorexa LIOK
P P https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoj. ConsiHast KHCIIOTA,
22 XI/IMII;‘-IGCKI/IS CBOMCTBA, MOJTyUYCHHE bubmorexa LHOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTrueckas padora Ne 2 o Teme
. bubmuorexa [JOK
23 «ITonyueHue COJITHON KHUCIIOTHI,
. . https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMUCTB»
OO6m1as XxapakTepucTHKa JIEMEHTOB
VIA-rpynmel. AJuioTponHbie
24 Moaudukauu cepbl. HaxoxaeHnue bubmorexa LHOK
~ pBI. N https://m.edsoo.ru/00ade488
Cephl U €€ COeAMHEHUM B IPUPOJIE.
XHUMHUYECKUE CBOKWCTBA CEPBI
Brruucnenus mo ypaBHeHHUSIM
25 XUMHUYECKUX PEAKIIMH, €CIIU OOUH bubmmorexa HOK
p ’ https://m.edsoo.ru/00ade64a
W3 pEeareHTOB JIaH B U30BITKE
CepoBoa0pO, CTPOEHHE,
26 q)nznquKEe u XI/II;/II/IHGCKI/IG Bubmmorexa LIOK
. https://m.edsoo.ru/00ade64a
CBOICTBa
Bbubanoreka [IOK
27 Oxcunpl cepsl. CepHasi KHCIIOTA, 1

https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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(1)1/1314%01(1/16 U XUMHNYCCKHUC
CBOWCTBA, IPUMEHEHUE

XUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE ITPOMBIIIIEHHOI0 CII0co0a
IIOJIyYEHUSI CEPHOU KUCIIOTHI.

Bbu6mmoreka [JOK

28
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adea28
OKpYKaloIleil cpeapbl
COETUHEHUSIMH CEPBI

29 Brruucienue MaccoBoii qou bu6mmoreka [JOK
BBIXOJIa MTPOAYKTA pEAKIIUA https://m.edsoo.ru/00adec8a
OO1ast xapakTepuCcTUKa SJIEMEHTOB
VA-rpynmnsl. A3or,

30 acmpocTpaHEHUE B MPUPOJIE bubmmorexa [TOK
pactpocTp PHPOZE, https://m.edsoo.ru/00adec8a
¢busnvecKkrne 1 XUMHYECKHIE
CBOICTBa
AMMuak, ero puznyecKue u

31 XUMHUYECKHUE CBOMCTBA, OJyYEHUE bubmmorexa [TOK

’ y https://m.edsoo.ru/00adeeab
U IpUMEHEHNE
[IpakTrueckas padota Ne 3 o Teme
32 «lTonyuenune ammuaka, U3y4eHue bubmorexa HOK
y . - 1Y https://m.edso0.ru/00adf004
€ro CBOMCTB»

13 A3oTHast KucjoTa, e€ husnvIecKkue u bubmmorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf180
®ocdop. Oxeun pochopa (V) u

34 (bocg)o pHaH KI/ICJI((l))Ta (bQ)pll)sn(tle?:Kne u bubmmorexa [JOK

p N https://m.edsoo.ru/00adf306
XUMUYECKHUE CBOUCTBA, MOTyYEHUE
35 Hcnonb30BaHne HUTPATOB U COJIEN bubnnorexa [JOK

aMMOHUs, (hocaToB B KauecTBe

https://m.edso0.ru/00adf518
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MUHEPAJIBbHBIX y100pEHUII.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKarollel cpesibl HUTpaTaMH U
dhocdaramu.

Yraepon, pacipocTpaHEHHE B

36 npupoje, Gu3nIecKue u bubmmorexa [IOK
. https://m.edsoo.ru/00adf68a
XHMHYECKHE CBOMCTBA
Okcunpl yriaepojaa, ux Gpuzndeckue
37 u xmfnqc}:]cxng CHBO’I?ICTB(Z YronbHas bubmorexa HOK
.. https://m.edsoo.ru/00adfc20
KHCJI0Ta U €€ COTN
[IpakTuueckas padora Ne 4 mo Teme
18 "[losy4ueHne yriaekucioro rasa. bubnuoreka [IOK
KauectBenHnas peakuus Ha https://m.edsoo.ru/00adfd9c
KapOoHaT-1oH"
[TepBoHavabHBIC TTOHATHS 00
OpraHWYEeCKUX BEUIECTBAX KaK O
39 COEMHEHHUSX YIIIEPOIa. bubnunoreka [JOK
DKOJ0rn4ecKue npooiIemsl, https://m.edsoo.ru/00adfebe
CBSI3aHHBIEC C COCTMHCHUSIMU
yriepona (IV)
40 Kpemuuii u ero coeuHeHus bubnnorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuaeckas padora Ne 5.
A1 Pemenue skcriepuMeHTaIBHBIX bubnuorexa [IOK
3aja4 1o teme «BaxkHelme https://m.edsoo.ru/00ae027¢
HEMETaJUTBI U UX COCTUHCHHUS
KonTponbnas pabota Ne3 mo Teme
42 «Baxneiiniyie HeMeTaIbl U UX bubmorera [JOK

COCOAUHCHU A

https://m.edsoo.ru/00ae054¢
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OO6mras xapakTepucTruKa
XAMHYECKHUX DJIEMEHTOB —
MeTaJI0B. MeTanueckas CBsI3b U

bu6mmoreka [{OK

43
METAJUTNYECKasd KpUCTAIINYECKas https://m.edsoo.ru/00ae080a
pewérka. Pu3nveckue CBOMCTBa
MCTaJIJIOB
XUMUYeCKre CBOMCTBA METAJIJIOB.
44 ONEeKTPOXUMHUYCCKHM Ps bubmorexa HOK
P N P https://m.edsoo.ru/00aec0bf2
HanpsH>KEHUA METaJlJIOB
OO6mme crmocoOb! MOTyYeHUS
MeTaiioB. CIutaBel. BerunciaeHus
bu6mmoreka [IOK
45 [0 YPaBHEHUSIM XUMHYECKUX
. https://m.edsoo.ru/00ae0el8
peaKIuii, €ClIM OJJUH U3 PEarcHTOB
COACPKUT MPUMECH
bubmnoreka [IOK
46 [TonsiTHE O KOPPO3UU METAILIIOB 1
https://m.edsoo.ru/00ae103e
bu6mmoreka [{OK
47 €JIOUHBIC METaJIbI
m https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ TUIPOKCUBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ac14b2
49 [lemouHO3eMeTbHBIC METAILITBI — bubmuoreka [JOK
KaIbIIUM 1 Maraui https://m.edsoo.ru/00ael5e8
50 Baskueiiline coeTUHEHNS KaJIbIIHS bubmorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O06001IeHNEe U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAaHUH https://m.edsoo.ru/ff0d55a0
5 JKécTkoCTh BOMIBI U CIIOCOOEI €€ bu6mmoreka [JOK

YCTpaHEHHS

https://m.edsoo.ru/00ac1886
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[IpakTuueckas padora Ne 6 o Teme

bubmnoreka [IOK

>3 "}KeCTKOCTBHBOHH 1 METOIRL e https://m.edsoo.ru/00aelae8
YCTpaHECHHS
54 N — Bbu6moreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubnuorexa [IOK
TAJIPOKCH]IA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
36 Kereso https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU bubnmnoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35¢6
58 O0600611eHre U cucTeMaTu3anus bubnnorexa [JOK
3HaHUH https://m.edsoo.ru/ff0d55a0
[IpakTuueckas pabora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a7ad4 1o teme «Baxkuenmnine https://m.edsoo.ru/00ae3ded
METaJUTbl U UX COCTUHCHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIIUN, €CITH OJUH
60 W3 PEareHTOB JIaH B H30BITKE WIIN bu6mmoreka [IOK
COACPKUT mpuMecH. Beruncienus https://m.edsoo.ru/00ael1750
MaccOBOM JOJIH BBIXOJIa MPOAYKTa
peakiuu
61 O06o001mmeHre 1 CHCTEMAaTH3aIIHS bu6mmoreka [IOK
3HaHUH https://m.edsoo.ru/ff0d55a0
KonrtponsHas padora Ne4 o reme
. bubmuoreka [JOK
62 «BaxHeie MeTaibl ¥ UX

COCOAUHCHU A

https://m.edsoo.ru/ff0d55a0
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63 BemectBa u maTepuansl B | bubmmorexa [JOK
MOBCEIHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE 1 bubnunoreka [JOK
OKpYKaroIle cpeabl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B penieHnn 1 bubmuorexa [JOK
HKOJIOTMYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBubIiil ypok. O600meHue n | bubnmoreka [JOK
cUCcTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001eHne 1 1 bubnuoreka [IOK
cucTemMaTu3alus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eHne u 1 bubmuorexa [JOK
CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 kinacc/ Pynsuruc I'.E., ®enpaman @.I°. AKnimoHepHOe 00IIeCTBO
«3narensctBo «IIpocBemenue»
Xumus 8 knace /Pymzutuc I'.E., ®enpaman @.I°. AkiimonepHoe o011ecTBO

"UznarensctBo "[IpocBenienue”

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
I"apa H.H. TToco6ue s yunrens k yueouuky Pymsutuc ['.E., ®enpaman O.T.

Xumus 8-9/ Axunonepnoe oouectBo "MU3narensctBo"[Ipocsenienue”

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
Enunas xommekmus mudpoBbeix o0pa3oBaTeabHBIX pecypcoB http://school-

collection.edu.ru



