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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMHM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIbHOM MPOrpaMmbl
OCHOBHOTO 00111eT0 00pa3zoBanus, npeacTaBieHHbx B PI'OC OO0, a Takke Ha OCHOBE
benepaibHON paboyeil mporpaMMbl BOCTIUTAHHS M C YIETOM KOHIIEHITUN TIPETIOIaBaHUS
yuebHOro TmpenMera «XuUMHUS» B 00pa3oBaTENbHBIX oOpraHm3anusx Poccuiickoi
denepanuum.

[Iporpamma mo XuMuU JaéT MPEACTABICHHUE O IIEJISAX, OOIIeH cTpaTerun 0O0ydeHUs,
BOCITUTAHUS U Pa3BUTHsI OOYYAIOIINXCS CPEACTBAMU YU€OHOTO MpeaMETa, YCTaHABIMBACT
o0s3aTeIbHOE TPEAMETHOE COJepKaHue, MpeaycMaTpUBaeT paclpeeiIeHrue ero Io
KJIaccaM U CTPYKTYPUPOBAHUE IO pa3jesiaM U TeMaM MPOorpaMMbl 0 XUMUH, OTIPEIETseT
KOJINYECTBEHHBIE M KA4YECTBEHHBIC XapaKTEPUCTUKU COJIEP)KaHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTD U3YUYEHHUSI XUMHUH C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3CH, JIOTMKM Y4YeOHOro TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH OOydaronmxcs,
OTpeNesisieT BO3MOXHOCTH TIpeAMeTa JJis pealu3aluud TpeOoBaHUW K pe3yJbTaram
OCBOEHHS OCHOBHOW 00pa3oBaTelbHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus, a Takke TpeOOBaHUMN K pe3ysbTaTaM OOy4YeHHUS XMMUU Ha ypOBHE Iielied
M3Y4YeHUsI TIPeMETa U OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBHOW J1€ATEIbHOCTH
00y4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWE XUMHH CIY’)KUT OCHOBOM  uisi  (OpPMHpPOBAaHUS  MHPOBO33PECHHUS
0o0yyJaroIerocs, ero MpeacTaBiICHUH O MaTepUaIbHOM €IMHCTBE MHUpPA, BAXXHYIO POJb
urpatoT GopMUpPyeMbIe XUMUEH MPEICTABICHUS O B3aUMOIPEBPAIIEHUSX dHEPTUU U 00
HBOJIIOIIMU BEIIECTB B MPUPOJIC, O MYTAX PEHICHHS TJIOOATBHBIX MPOOJIEM YCTOMYHUBOTO
Pa3BUTHUSl YEJIIOBEYECTBA — CBIPHEBOW, JHEPrE€TUUECKOM, MUIIEBOW M 3KOJIOTHMYECKOU
0€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHECHMUS.

N3yuyenne xumunn:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM i1 CaMOpa3BUTHUS u
dbopMHUpOBaHUS KYJIBTYPhl JUYHOCTH, €€ 00mer u (yHKIHOHATHLHOW TPaMOTHOCTH;
BHOCHUT BKJIaJl B JOPMUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaronuxcs,
HaBBIKOB HUX CAMOCTOSITEIBHOM y4eOHON JESITENBbHOCTH, OSKCIIEPUMEHTAIBHBIX U
HCCIICIOBATENIbCKUX YMEHUM, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOW >KW3HU, TaK U B
Mpo(eCCUOHATILHON JEATEIHHOCTH;, 3HAKOMUT CO CIEIU(PUKON HAYYHOTO MBIIUICHHUS,
3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO B3IJISIIa HA €AUHCTBO MPUPOJIBI U YEIOBEKA, SBIISIETCS
OTBETCTBEHHBIM d3TalloM B (OPMHUPOBAHUU E€CTECTBEHHO--HAYYHOHW TPaMOTHOCTHU
oOyyJarommxcs; CrocoOCTBYeT  (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYyYHbIM 3HAHUSIM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaa B
HKOJIOTHYECKOE 00pa3zoBaHre 00ydaroUuXcsl.



JlaHHbple HampaBiieHWs B OOYyYEHMM XHUMHUU OOECHEUYMBAIOTCA CIEHUPUKON
coJiepKaHusl y4eOHOTO IMpeAMETa, KOTOPBIM SBJISETCS MEJaroru4ecky aJanTUPOBaHHBIM
OTpakeHHeM 0a30BOY HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xuMum Ha ypoBHE OCHOBHOIO oOOIIEro oOpa3oBaHUsS OpPHUEHTHPOBAH Ha
OCBOCHHME OOYYAIOMIMMHUCS CHUCTEMbl [E€PBOHAYAJIBHBIX TMOHITHH XHUMHH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHA OpPraHUYeCKOM
XUMHUHU.

CrtpykTrypa coaepkaHUsi TpOrpaMMbl 1O XUMUH Cc(HOpPMHpOBaHAa Ha OCHOBE
CUCTEMHOT0 MOoaX0/a K €€ n3yueHnuro. CopeprkaHre CKIaAbIBACTCS U3 CUCTEMbI IOHATHI O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN 0 XUMHUeCcKoU peakiiuu. O6e 3TH
CUCTEMBI CTPYKTYPHO OpPTraHW30BaHbI 10 IPUHIIMITY IT0CIEA0BATEIBHOIO Pa3BUTUS 3HAHAN
Ha OCHOBE TEOPETHUYECKUX MPEACTABICHHUI PA3HOIO YPOBHSL:

- ATOMHO--MOJICKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;
- [Tepnoanueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHUMUU;
- Y4YEHHUS O CTPOCHUU aTOMa U XUMUUYECKOU CBA3H;

- MIPEACTABICHUIN 00 ANEKTPOIUTUUECKOHN TUCCOMALIMU BEIIECTB B paCTBOPaXx.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE dMIIMPUYECKHU NOJTYUYECHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYyroMy,
BBIMIOJTHSASA (PYHKIMM OOBSICHEHHWS ¢ MPOTHO3MPOBAHUSI CBOWCTB, CTPOCHUS W
BO3MO>KHOCTEN PAKTUYECKOTO IMTPUMEHEHUS U MTOYYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMmbl IO XMMUU CIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O
XUMHAYECKON COCTABIIAIONIEH HAYYHOW KAPTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM NMPUPOIBI,
LIEHHOCTHOI'0 OTHOLIEHHMS K HAYYHOMY 3HAHUIO U METOJAaM MO3HAHUSA B Hayke. M3yueHue
XUMUU TTPOUCXOUT C MPUBJICUCHUEM 3HAHUHN U3 paHee U3yUYEHHBIX YUYECOHBIX MPEAMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipu u3yd4eHUM XUMHUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHUA OCHOB XHMHYECKOM
HAayKl Kak o00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS, NPAKTUYECKON J1€ATEIbHOCTH
YeJI0BEeKa U KaK OJHOrO U3 KOMIIOHEHTOB MUPOBO KYJIbTYpHhI. 3a/1aua y4eOHOTro MpeMeTa
COCTOUT B (OPMHUPOBAHWUU CHUCTEMBl XUMHUYECKUX 3HAHUN — BaKHEWIUX (HaKTOB,
MOHSATUH, 3aKOHOB W  TEOPETUYECKUX  MOJIOKEHUH, JOCTYMHBIX  000OIICHMIA
MHPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOUIEHWU K HAYYHBIM METOJaM
MMO3HAHUS MIPU U3YUYEHUU BEIIECTB U XUMHUUECKUX PEAKIIUM, B (JOPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHUM W WX MPUMEHEHWH B Yy4eOHOMO3HABAaTEIHHOM M y4eOHO-
HCCIIEIOBATENbCKON JIeATEIbHOCTH, OCBOCHHMM NpaBHJ Oe€30MacHOro oOpamieHus ¢
BEILIECTBAMH B ITOBCEIHEBHOM JKU3HHU.

[Tpu n3yueHnu XMMHUK Ha yPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs BaXKHOE 3HAUECHUE
NpUOOpEN TaKue LeH, KakK:



- dbopMHpOBaHHWE MHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY TMPHUHSATHUIO  pEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

- HAlpaBJICHHOCTb  OOy4YeHUsT  HAa  CHUCTEMaTU4YeCcKoe  MPUOOIICHHE
oOy4Jaronmxcsi K cCaMOCTOSITEIbHOM MO3HABATEIbHON AESITEIbHOCTH, HAYYHBIM METOJaM
MO3HaHUS, (POPMUPYIOIUM MOTHUBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEH K XMMHH;

- o0ecrnieueHre yCIoBHM, CIIOCOOCTBYIONUX MPHUOOPETEHUIO 00YYarOIIUMUCS
OTBITa Pa3HOOOPA3HOM AEATEIbHOCTH, TIO3HAHUS U CAMOIO3HAHMUS, KIIOUEBHIX HABHIKOB
(KJIIOYEBBIX KOMIETEHIUH ), IMEIOIINX YHUBEPCATbHOE 3HAYCHUE JIJIsl PA3IMYHBIX BUIOB
TESITeIbHOCTH;

- dbopmupoBanue oO0miell  (QYHKIIMOHAILHOM M €CTECTBEHHO-HAyYHOUH
IPaMOTHOCTH, B TOM YHCJIE YMEHUIA OOBSCHATH U OLIEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpA, UCTIOIb3YS 3HAHUS U OIBIT, IOJTyYEHHBIE PY U3YUYEHUH XUMUH, IPUMEHATh UX HPH
pelieHuy nmpoosieM B TOBCEIHEBHOM KU3HU U TPYJOBOM AEATEILHOCTH;

- dbopmupoBaHre y 00YJIArONTUXCSI TYMAHUCTHYECCKUX OTHOIIEHUH, TOHUMAaHHUSI
I[EHHOCTH XUMHUYECKUX 3HAHUN JUIsi BBIPAOOTKH DKOJIOTMYECKH I11eJ1eco00pa3Horo
MOBEJICHUSI B OBITY U TPYJOBOM JESITEIBHOCTU B IIEJIAX COXPAHEHUSI CBOETO 310POBbS U
OKpYXarouier NpUPOTHON CPEbI;

- pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIMOCOOHOCTEH K CAaMOKOHTPOIIIO U
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHsSI OOIICUEIIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIET0 00yUeHHUS.

OOmiee 9YMCIIO YacoB, OTBEACHHBIX ISl M3yYCHUS XMMHUU HA YPOBHE OCHOBHOIO
oO1ero oOpazoBaHus, coctaiisgeT 136 yacoB: B 8 kitacce — 68 4yacoB (2 yaca B HEJIENIO), B
9 kacce — 68 yacoB (2 Jaca B HEJICIIO).

COILEPKXAHUE OBYUYEHUASA

8 KITACC IlepBoHaya/ibHbIe XUMHYECKHE IOHATHUS

[IpeameT xumuu. Posib XUMUM B KU3HU 4EJIOBEKA. XMMUA B CUCTEME HayK. Tena u
BeniecTBa. @U3NUECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BeliecTB. [loHaTue o
MeTOJIaX TO3HAHMS B XUMHUH. YHCThIe BemecTBa H cMech. CriocoObl pa3eieHus cMeceit.

ATOMBI U MOJIEKYJIbI. XUMHAYECKHUE 3JIEMEHThI. CUMBOJIBI XMMAYECKUX 3JIEMEHTOB.
ITpocTeie U ClIOXKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas ¢opmyna. BalleHTHOCTh aTOMOB XWMHYECKHX DJJIEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTEnbHAs aromHas Macca. OTHOCUTEIbHAS
MOJIEKYyJIsIpHas Macca. MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH.



KonunuectBo BemiectBa. Mouib. MouisipHasi Macca. B3auMoCBA3b KOJIMUECTBA, MACCHI
U 4YHuCla CTPYKTYpHBIX €IuHUIl BemiecTBa. Pacu€Tel mo QopmynaM XHUMHYECKUX
COEIMHEHUM.

duznyeckre U XUMHYECKHUE SIBJICHUS. XUMHUUecKasi peakius 1 e€ mpu3Haku. 3aKoH
COXPaHEHHUsI MacChl BENIECTB. XWMHUYECKHe ypaBHeHUs. Kiaccudukamuss XMMHYECKHX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUS, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm: 3HAKOMCTBO C XMMHUYECKOW IOCYAOU, NMpPaBUIAMHU
paboThl B JIabopaTopu M OpHEMaMH OOpalleHUs ¢ JabopaTOpPHBIM 000PYyJAOBaHUEM,
U3YYCHHE U OIHMCaHuE (PU3NYECKUX CBOMCTB OOpa3lOB HEOPTraHMYECKUX BEIECTB,
HaOmoAeHne pu3nuecKux (IIaBJIeHUE BOCKA, TasTHUE JIb/Ia, PACTUPAHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIIMS BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MMPOKATUBAHUE MEAHOU
MIPOBOJIOKH, B3aUMOJICUCTBUE Mejla C KUCJIOTOM) SIBIICHWUM, HAOJIOJACHHE M OIHMCAHHE
MIPU3HAKOB TMPOTEKAHUS XUMHUYECKUX PpEaKIUil (pa3ioKeHHE caxapa, B3auMOJICHUCTBHE
CEPHOI KUCIIOTHI C XJIOpUIOM Oapusi, paznoxenue rugapokcuaa meau (1) mpu nHarpeBanuu,
B3aMMOJEICTBHE Kene3a ¢ pacTBopoM coiu menu (1), uzyuenue cnocoOoB pasaencHus
CMeced: C TOMOIIbI0O MarHuTa, (QWIbTPOBAHUE, BBIMAPUBAHUE, JTUCTUIUIALIMS,
xpoMarorpadus, NPOBEIECHUE OYUCTKH TOBAapEHHOW COJIM, HAOIIOJEHUE WU OINKMCAHHE
pEe3yNbTaTOB MPOBENCHHS ONbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MaccChl,
CO3/1aHHE MOJIeIe MOJIEKYJI (LIapOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3J1eMEHT U MpoCTOE BELIECTBO.
Haxoxpaenue kuciopona B mnpupoje, (GpU3MUecKue M XMMHUYECKHE CBOWCTBA (peakiuu
roperusi). Oxcunbl. Ilpumenenue kucimopoaa. CrocoObl MOJIyYE€HHs KHUCIOpoAa B
nabopaTopud ¥ TpombilnuieHHOCTH. KpyroBopoT kuciopona B mnpupone. O30H —
aJUIOTpOIHAsA MOAU(DUKALIMS KACIOPOAa.

TernoBo#t 3hdEeKT XUMHUUECKONW peakluu, TEPMOXUMUYECKUE ypaBHEHUS, DK30- U
SHAOTEPMUYECKUE peakuuu. TOIMBO: yroib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
MapHUKOBOTo 3¢ (dekTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopoa — snemMeHT W mpocToe BemecTBo. HaxoxkaeHue BOAOpoaa B MPUPOJIE,
¢dusznyeckue U XMMUYECKHE CBOWCTBA, MPUMEHEHHE, crocoObl moiyueHus. Kucnorsl u
COJIH.

MosipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

@dusnyeckue cBoMcTBa BoAbl. Bona kak pactBopurens. PactBopbl. HacellieHHbIe 1
HEHACBIIICHHBIE PAaCTBOPBI. PacTBOpHMOCTH BElIECTB B BOAE. MaccoBas A0S BEIECTBA B
pacTBOpe. XUMHUYECKHe CBOMCTBA BOJIbl. OCHOBAHMS.

Pone pacTBOpOB B mpHUpone W B KU3HHM 4YelnoBeka. KpyroopoT BoAbl B IPHUPOJE.
3arpsi3HeHUE NpUPOJHbIX BOJ. OXpaHa U OYUCTKA NPUPOJHBIX BOI.



Knaccudukanus neopranndeckux coequnenuid. Oxcupl. Knaccudukanus okcuaos:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIC, aM(pOTepHbIE) U HECOJe00pa3yrolue.
Homenknarypa okcumoB. Pu3nyuecKue U XMMHYECKUE CBOWCTBA OKCUAOB. llomydeHue
OKCH/JIOB.

OcnoBanus. Knaccudukanus ocHOBaHMI: IMIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. @Du3znueckne HM XUMHYECKHME CBOWCTBA OCHOBAHUMU.
[TomyyeHne oCHOBaHUM.

Kucnorer. Knaccudukamus xucmor. Homenkmatrypa kucior. Duzndeckue W
XUMHUYECKUE CBOMCTBA KUCHOT. Pan aktuBHOCTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa conei. @PU3nyueckrne 1 XUMAYECKAE CBOMCTBA COJICH.
[Tonydenue coien.
I'eneTnueckas CBsI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUN.

Xumuueckuii IKCnepumMeHnm. KA4EeCTBEHHOE ONPEIEIICHUE COACPKAHUSA KUCIOPOaa
B BO3/lyXe, MOJy4YeHHUE, COOMpaHUE, PaclOo3HABaHUE U M3YYEHHE CBOWCTB KHCIIOPOJa,
HaOJII0ZICHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HUKHOBEHHS U
MpEeKpalleHus: TopeHus (Mmoxapa), 03HaKOMJICHUE ¢ 00pa3liaMi OKCUIOB M OMUCAHUE UX
CBOMCTB, IMOJy4Y€HUE, COOHMpaHHEe, pacloO3HABaHHE W HW3YYEHUE CBOWCTB BOAOpPOAA
(ropenue), B3aumoiericTere Bojopoaa ¢ okcunom meau (II) (Bo3mMoxkHO HCIONB30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOIEHUE 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEOBaHHE
O0COOEHHOCTEW pacTBOPEHHUs BEILIECTB C PA3IUYHOW PACTBOPUMOCTHIO, MPUTOTOBIICHUE
PacTBOPOB C ONPEAECTEHHON MAaCCOBOM 10JIE paCTBOPEHHOTO BEILIECTBA, B3AUMOACHCTBUE
BOJAbI C MeTaJulaMM (HaTpueM U KajibliieM) (BO3MOXKHO  HMCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHUE OOpAa3I[OB HEOPTaHMYECKUX BEIIECTB PA3IMUHbBIX
KJIACCOB, HAOJII0/IEHNE U3MEHEHUSI OKPACKU UHIMKATOPOB B pACTBOPAX KHUCIIOT U LIEJIOYEH,
n3yueHue B3aumojieiicTBus okcunaa meau (II) ¢ pacTBopom cepHON KHUCIIOTHI, KUCIOT C
METa/UIaMH, PpPEaKUUN HEUTpaau3aluH, I[OJYYCHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJIHOIO0 METAJIJIa APYTMM U3 PacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxHeNIIne KJIaCChl HEOPTaHUUECKUX COCTMHEHUI.

IMepuoanueckuii 3akoH u Ilepuognyeckasi cucreMa XMMHYECKHUX 3J1eMeHTOB /1.
N. MenpaesneeBa. Crpoenune aroMoB. XuMHYeCKasi CB3b. OKHCINTEIBbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[TepBbie TOMBITKH KIacCU(PUKAIMN XUMHUECKUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX DJIEMEHTOB (III€JIOYHBIE U IIEIOYHO3EMEIbHbIC METAJIIbI, TaJOTeHbI, HHEPTHHIE
razbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCH/IBI.

ITepuonnyeckuit 3akoH. llepuonuueckas cucremMa xuMudeckux diaeMmeHToB 1. .
MenneneeBa. KopoTkonepuonas u aiuHHonepruoaHas hopmel [lepuoauyeckoii cucteMsl



xumuueckux snemeHToB . . Menneneesa. Ilepruonsl u rpynmbl. OU3NYECKAN CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYNIIbI JIIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. M3orombl. Onektponbl. CTpoeHHe
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIXx 20 XUMHUECKHX 3JIeMeHTOB llepuoamueckoit
cuctembl J[. WM. MenneneeBa. XapakTepUCTUKAa XHWMHYECKOTO 3JJIEMEHTA IO €r0
nonoxenuto B [lepuoanueckoit cucreme /1. I. Menneneena.

3aKOHOMEpPHOCTM  HM3MEHEHUs paauyca aTOMOB XHMHYECKHX  JJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOIaM.

3nauenue Ilepuogmueckoro 3axkoHa u Ileproanyeckoil CUCTEMBI XUMHYECKUX
3JIEMEHTOB JIJIA pa3BUTHUS HAYKU U NpakTuKu. [[. 1. MenaeneeB — y4€HbIN U rpak1aHuH.

Xumuueckas  cBsizb.  KoBasieHTHas  (MOJisipHAsT UM HEMOJSpHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHYECKUX IEMEHTOB. MIOHHAsA CBSA3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBHUTEIBHBIE peaKuuu.
IIponecchl OKHCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii  IKCnepuUMeHm: M3ydeHue o0pa3loB BEUIECTB METANIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE THAPOKCHIA IIMHKA C PACTBOPAMH KHUCJIOT M UIEIOYEH,
IIPOBEJICHUE ONBITOB, WLIIOCTPUPYIOIIMX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu pas3ioKeHUs, COSTUHEHMUS).

Mesicnpeomemmuoie cea3u

Peanmzanmst MeXNpeIMETHBIX CBA3CH NpPH H3YYEHHMM XUMHM B 8§ Kiacce
OCYUIECTBJISIETCS Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHbIX MOHATUM, TaK
U TIOHSTHM, SBIIIOIIMXCS CHUCTEMHBIMU JUIS OTHEIBHBIX IPEIMETOB E€CTECTBEHHO--
Hay4HOI'O LUKJIA.

OO011ue ecTecCTBEHHO--HAYyYHbIE MOHATHUS: HAy4YHbIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJlu3, CHUHTE3, KilacCUPUKAIMA, TEePUOJUYHOCTh, HAOIIOJACHHUE, JKCIEPUMEHT,
MOJEJIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®duznka: Marepus, aroM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, HW3O0TOIIbI,
PaANMOAaKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUI 3apsi], BEIIECTBO, T€JI0, 00BEM, arperaTnoe
COCTOSIHME BEIEeCTBa, ra3, (U3MYECKHE BEIUUYUHBI, €IUHUIBI H3MEPEHHUs, KOCMOC,
IUIaHETHI, 3BE3161, COJHILE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOIBI, TOJIC3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemniecTBO M XUMHMUYECKasA peaKkuusi

ITepuonnyeckuit 3akoH. llepuonuueckas cucremMa xuMudeckux diaemeHTos 1. .
MenneneeBa. CTpoeHrue aTOMOB. 3AKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOJOB, KU, KAIBLMSI U UX COEAMHEHUI B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.



Crpoenue BemecTBa: BUAbl XUMUYECKOM CBSI3H. THIIBI KDUCTAIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEMIETKY M BUIa XUMUYECKOM
CBA3U.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE CBOMCTBA
BELIECTB, OTHOCAIIMXCA K Ppa3IMuYHbIM KJIacCaM HEOPraHWYECKUX COECIAMHECHU,
Ir€HETHUYECKasl CBA3b HEOPraHUYECKUX BEIECTB.

Knaccudpukanus XUMHUYECKUX PEAKUUil M0 pa3Iu4HbIM INpU3HAKaM (M0 YUCITYy U
COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((eKTy, M0 M3MEHEHHIO
CTETICHEW OKHCICHUS XUMHUYECKHUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO YYacTHIO
KaTanauzaTopa). DK30- U S3HIOTEPMUYECKUE pEaKLIUU, TEPMOXUMUUYECKUE YPABHEHMUS.

[lonsiTue 0 cKOpocTH XHUMHYecKOoW peakuuu. Ilonstne o0 00paTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTe€HHBIX W T€TEePOrE€HHBIX
peakumsx. Ilonarne o karamuse. lloHsaTMe O XuMHU4YeckoM paBHOBecHH. DakKTOpBI,
BIIMSIIOIINE Ha CKOPOCTh XUMHUUYECKON PEAKLIUN U NOJIOKEHUE XUMHUYECKOTO PaBHOBECHS.

OKHCIIUTETHFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, DJIEKTPOHHBIN OaJlaHC OKUCITUTEIBHO-
BOCCTAHOBUTEIBHOU peaKLnH. CocraBienue YpPaBHEHUM OKHCJIUTEIIbHO--
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJBb30BAHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopusi BIAEKTPONUTHYECKONW IUCCOLMAIMU. JNEKTPOJHUTBI W HEIIEKTPOIUTHL
Katnonsl, aHuoHBl. MexaHuU3M [UCCOLUMAIIMM BEIIECTB C PAa3JIMYHBIMU BUIAMU
xuMuueckoi cBs3u. CreneHs aucconuanuu. CUIbHbIE U C1a0ble DJIEKTPOIUTHI.

Peaxiiuu nonHoro oomMena. Y clioBus MpOTEKAHUS PEaKIIMii HOHHOTO 0OMEHa, TIOJTHbIE
Y COKpalIEHHbIE HOHHBIE ypaBHEHUs peakunil. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH B
CBETE MPEJICTABICHUN 00 JEKTPOTUTUYECKON TUCCOLUALTIH.

KauectBeHnHbie peakuyu Ha HOHBL. [IoHATHE O TUIPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:.  O3HAKOMJICHME C MOJCISIMH KPHUCTAJUIMYECKUX
pEmETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEMETAJUIOB (rpadura U anmasa),
CIIOKHBIX BENIECTB (XJIOpUJA HATpHUsA), MHCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakuuud OT BO3JCHCTBHS pa3inMyHBIX (PAKTOPOB, HCCIEAOBAaHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECca AUCCOIMALMUA KUCIOT, EeI04Ye u
coieil  (BO3MOXXHO HWCIIOJNIb30BAHME BHJICO MaTepUaloOB), TIPOBEACHHE OIBITOB,
WUTIOCTPUPYIOLIUX TPU3HAKK TPOTEKAHUsI peaklnii MOHHOro oOMeHa (oOpa3oBaHUE
ocaJKa, BBIJEJICHUE Tra3a, oOpa3oBaHHE BOJbI), OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakiuil  (FropeHue, peakuuud  PpasiioKeHus,
COCMHEHMSI), paclo3HaBaHUE HEOPTaHMYECKHX BEIIECTB C TOMOIIBIO KadueCTBEHHBIX
peaxiuii Ha HOHBI, peIIeHUE dKCIIEPUMEHTAFHBIX 3a71a4.

HemeTa/ibl 4 MX cOeTUHEHUS

Obmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
crenenu okucieHus. CTpoeHue u pu3nueckre CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.



XUMUYECKUE CBOMCTBA Ha IIPUMEPE XJIOpa (B3aUMOJIEHCTBUE C METAJITIaMH, HEMETAJIIaMH,
menoyamu). Xaopoogopon. CossiHas KHCIIOTa, XMMHUYECKHE CBOICTBA, IOJIyYEHHE,
IIpUMEHeHue. J[[elicTBrE XJIOpa W XJIOPOBOAOPOAA HA OPraHU3M 4YenoBeka. Baxuenmue
XJIOPUJIBI M UX HAXO0KJICHUE B MPUPO/IE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe cTerneHu okuciieHus. CTpoeHrue u PU3nyecKre CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOPOJAa U cepbl. AJUIOTPOIHbIE MOJAM(PUKALUUA KUCIOPOJIA U Cepbl. XUMHUYECKHUE
cBoiicTBa cepbl. CepoBOAOPOI, CTPOCHHE, (PH3NIECKUE U XUMUYECKHUE CBOKMCTBA. OKCUIBI
cepbl Kak MPEJCTABUTENM KHUCIOTHBIX OKcuaoB. CepHas KuUCIOTa, (PU3UYECKHUE WU
XUMHUYECKUE CBOMCTBa (0OIIME KaK MPEACTAaBUTENS Kiacca KUCIOT U crenuduueckue).
XHUMHUUYECKHUE PEAKINH, JIEKAIINE B OCHOBE IIPOMBIIIIEHHOTO CIIOCO0a MOJy4YEeHHs CEPHOM
KUCHOTHL. [IpuMenenue cepHoit KUCIOThl. COMM CEPHOM KHUCIIOThI, KAYECTBEHHAS PEaKIUs
Ha cynbdar-uoH. HaxoxneHue ceppl W €€ COEIMHEHUN B MpHUPOAE. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOLIEeH cpelibl COeTMHEHUSIMU CEephl (KUCIOTHBIE 0K/I1, 3arpsA3HEHNE
BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHUS.

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS] aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIEHHUA. A30T, paclpoCTpaHEHUE B MpUpone, PU3HUYECKUE U
XUMHuYeckue cBorcTBa. KpyroBopor as3ora B mpupoie. AMMHUAK, €ro (puanyeckue u
XUMHUYECKHUE CBOMCTBA, mojyuyeHue W npumeHeHue. Conn aMMOHMS, UX (pU3MUECKHE U
XUMHUYECKHE CBOMCTBA, TpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbl aMMOHUS. A30THas
KHCJIOTA, €€ MoTy4YeHue, (pu3ndeckue 1 XMMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
Kjlacca KUACHIOT W crnenuduyeckue). Mcrnonb30BaHWEe HUTPATOB M COJEH aMMOHHS B
KaueCTBe MHUHEPAIBbHBIX YI0OpeHUH. XHWMHUUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpesbl
COCIMHEHMSIMHU a30Ta (KHUCJIOTHBIE JOXKIH, 3arpA3HEHUE BO31yXa, MOYBBI U BOJOEMOB).
docdop, amnoTponHeie Moaupukanuu dochopa, PUanyeckrue U XUMUYECKHE CBOWMCTBA.
Oxkcupn dochopa (V) u dbochopHas kuciora, Guznueckne M XUMHUYECKHE CBOMCTBA,
noxydyeHue. Mcrnons3oBanue GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUH.

O6muras xapakrepuctuka 31emMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE  CTENEHW  OKHUCJICHHS.  YTJIEpOJ, aJJIOTPONHBIE  MOAUUKAIINH,
pacripocTpaHeHue B Tpupojae, (GU3MYECKHUE U XUMHUUYECKHE CBOMCTBA. AmcopOius.
Kpyrosopot yriepona B npupone. OKcuabl yriaepoja, ux (puU3nyeckue U XUMHUYECKHE
CBOWCTBA, JICHCTBUE HA KUBBIE OPraHU3MBI, MTOJTYUYECHHE U MPUMEHEHUE. DKOJIOTUUECKUE
npo0JsieMbl, cBs3aHHbIE ¢ OKcuaoM yriepoaa (IV), runoresa riodasbHOr0O MOTEIICHUS
KJIUMaTa, TMapHUKOBBIN 3 dekt. YronpHas kuciota W e€ coiu, ux (Qusuueckue u
XMMHUYECKHE CBOMCTBA, MOTyYeHUE U mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHarT-
noHbI. Vconp3oBaHne KapOOHATOB B OBITY, MEAUITMHE, TPOMBIIINICHHOCTH U CEIIbCKOM
XO35UCTBE.



IlepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEAUHEHMSX
yriepoaa (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TaHOJ, TJIMLEPHUH, YKCYCHas KHUCIIOTa).
[IpuponHble UCTOYHUKH YTIAEBOAOPOAOB (Yroiib, MPUPOIHBINA Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBINLIEHHOCTU. [[oHSITHE O OMOJIOTUYECKU
BaXKHBIX BEIIECTBAaX: jKHpaX, OeJKax, YIJIeBOJaX — M HX POJM B KU3HU 4YeEJIOBEKA.
MarepuaibHOE €JUHCTBO OPIAHMYECKUX U HEOPTaHUYECKUX COCINHEHUN.

Kpemuuii, ero gusmueckne 1 XMMHUECKUE CBOICTBA, MOJYYCHUE U TMPUMEHEHHE.
Coenunenus kpeMHus B mpupojge. O6mue npencrasienus o6 okcuae kpemuus (IV) u
KpeMHHEBOW KkucioTe. CHIMKaThl, UX HCIIOJIb30BAHUE B OBITY, B IMPOMBIILIEHHOCTH.
Baxueiiie CcTpOuTENbHBIE MaTepUalbl: KEpaMmHKa, CTEKJIO, LIEMEHT, OEeTOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 KCIMOIb30BaHUS CTPOUTENBHBIX MAaTE€pUaloB B
ITOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm: U3y4eHHE OOpa3llOB HEOPTraHUYECKUX BEIICCTB,
CBOMCTB COJISHOWM KHCJIOTHI, MPOBEJACHUE KAYECTBEHHBIX PEaKIUi Ha XJOPHUA-UOHBI U
HaOMIOZICHUE TPU3HAKOB HX MPOTEKAHUS, OMbITHI, OTpaXKawolue Q(U3NUECKUEe U
XUMUYECKUE CBOMCTBAa TajOr€HOB W WX COEIWHEHUU (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEpPHAJIOB),  O3HAaKOMJICHHME C  oOpa3laMu  XJOpUJIOB  (TrajJOTreHHJIOB),
O3HAKOMJIEHHE C oOpaslaMu cepbl U €€ COCAUHEHUSIMU (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HAONIOJICHHE TIpollecca OOYIJIMBaHUS caxapa INOoJ JeHWCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI, M3yYCHUE XUMHUYECKHUX CBOMCTB pa3OaBICHHOMN
CEpHOI KHUCJIOTHI, MPOBEJICHUE KAUeCTBEHHOW PEaKIUM Ha CyJb(aT-uoH U HAOIIOJEHUE
MpU3HaKa e€ MpoTeKaHusl, 03HaKOMJICHUE ¢ (PU3MUEeCKUMH CBOMCTBaMU azota, ¢pocdopa u
WX COCIMHEHHM (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3iiaMu a30THBIX U
dbochopHbIX yaoOpeHuii, nmoaydyeHue, cooMpaHue, paclio3HaBaHUE W U3YUYEHHUE CBOMCTB
aMMMaKa, MPOBEJICHUE KauyeCTBEHHBIX peakiuii Ha HMOH aMMOHHUs U (ocdaT-uoH u
M3y4YECHUE IPU3HAKOB MX NPOTEKAHUS, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHOU Aa30THOU
KHCJIOTBI C MEJbI0 (BO3MOYKHO MCIIOJIb30BAHUE BHJICOMATEPHAIIOB), U3YUYECHHE MOJIEIEH
KPUCTAUTMUECKUX PEHIETOK aiiMa3a, rpaduta, PyiepeHa, 03HAKOMIIEHHUE C MPOIECCOM
afcopOlMK  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U YCTPOWCTBOM
MPOTHUBOTa3a, MOJyYeHne, COOMpanne, pacro3HaBaHUe U N3YYECHUE CBONCTB YTIIEKUCIIOTO
ra3a, MpOBEJICHUE KAYECTBEHHBIX PEaKIMid Ha KapOOHAT W CUJIMKAT-UOHBI M W3YYCHHE
MPU3HAKOB WX  TNPOTEKAaHMsS, O3HAKOMJIEHHE C  TPOAYKIMEH  CHJIMKATHOU
MIPOMBIIJICHHOCTH, PEIIEHUE OSKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMme «Baxueiimme
HEMETaJIbI U UX COCTUHEHUS».

MeTa/sibl 1 MX COeTMHEHUS

OO6masi XxapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAaHUM HX
nojioxkenusa B Ilepuoanueckon cucreme xummueckux sineMeHToB JI. M. Menneneesa u
ctpoeHusi atomoB. CTpoeHne MeTaioB. MeTajuinueckass CBA3b M MeETaJIMYecKas



KpUCTAINIMYECKAsT PEIIETKA. OJIEKTPOXMMHMUYECKWWA PAI  HANPSOHKEHUM  METaJUIOB.
duznyeckre U XUMUUYECKHE CBOMCTBA MeTauioB. O0IIMe CriocoObl MOTYyYEHUsT METAJLIOB.
[TonsaTHE O KOPPO3UU METAILIOB, OCHOBHBIE CITOCOOBI 3allIUTHI UX OT KOppo3uu. CIIaBbl
(ctamb, yyryH, AIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[I{enoynple MeTauibl: MOJNOXKEeHHE B llepuonnueckold cucTeMe XHUMHYECKHUX
anemeHToB [[. W. MenneneeBa, CTpOEHHE HX AaTOMOB, HAaXOXJICHHE B MPUPOJIE.
duznyeckre M XHUMHYECKHME CBOMCTBAa (Ha mpuMmepe HaTpus U Kanusa). OKcuabl U
TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHre MEeI0uYHbIX METAIIOB U X COCIUHEHMUIA.

[[lenouyno3eMenbHbIE METAJUIbl MAarHMid M KaJbLMH:  IIOJIOKCHHE B
Ilepnomnueckorn cucrteMe xumuueckux dneMeHToB JI. M. MenneneeBa, cTpoeHue HX
aTOMOB, HaxOXJE€HHE B mpupoje. Pu3nMyeckue U XUMHUYECKHE CBOMCTBA MarHus M
Kanblus. Baxxueimume coeiMHeHUs Kaabius (OKCUI, THAPOKCU]T, COJn). JKECTKOCTH BOJIbI
U CIIOCOOBI €€ yCTpaHEHHUSI.

AnroMuHU: TTonokeHne B [lepuonnueckoit cucteMe XuMHIecKux 3neMenToB . H.
MenzeneeBa, CTpoeHME aToma, HaxoxXAcHUe B mpupoac. PuU3nMyecKue U XUMHUYECKUE
CBOMCTBA aTIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCUJIa aTFOMUHUS.

Kenezo: nonoxenue B Ilepuoguueckoit cucreme XxuMuueckux siaemeHToB 1. .
MenzeneeBa, CTpOEHUE aToma, HaxoXkAeHUEe B mpupoae. PU3MYECKHEe U XUMHUYECKUE
cBoMcTBa xene3za. Okcubl, TUAPOKCUABl U conu kenesa (I1) u xenesza (I1I), ux cocras,
CBOWCTBA U NOJyYCHHE.

Xumuueckuii IKcnepumenm: 0O3HAKOMJIEHHE ¢ 00pa3liaMi METaVIOB U CIUIABOB, UX
(U3NYESCKUMH CBOMCTBaMM, H3Y4YEHHUE PE3yJIbTAaTOB KOPPO3UHM METAUIOB (BO3MOYKHO
HCIIOJIb30BaHNE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KaJbLIUS U
HaTpus ¢ BOJOM (BO3MOXHO HMCMOJIb30BAHUE BUACOMATEPUATIOB), UCCIICIOBAHUE CBOMCTB
XKECTKOM BOMBI, TMpoIlecca TOpPEHHUs JKejle3a B KHUCIopoAe (BO3MOXKHO HCIIOJIb30BAaHUC
BHJICOMATEPHAIIOB), TIPU3HAKOB MPOTEKaHUs KauyeCTBEHHBIX PEAKIIMi HAa MOHBI: MarHusi,
KaJbIusi, amomMuHus, nuHka, sxene3a (II) u sxenesa (III), megu (II), nabmonenue u
ONMCAHUE TMPOILIECCOB OKpAIMBAaHUS IJIAMEHW HWOHAMM HATpHs, Kadusg W KaJablLUs
(BO3MOYKHO HCIOJIB30BAaHHE BHJCOMATEPHANIOB), HCCIASAOBaHWE aM(OTEpHBIX CBOMCTB
TUJIPOKCHJIA ATFOMUHUSA W TUAPOKCHUJIA IMHKA, PEIICHUE YKCIECPUMEHTAIbHBIX 3a71a4 110
TeMme «BakHeHnIe MeTajIbl U UX COCIMHCHUS.

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HHU 4YeJoOBeEKa. be3oracHoe
WCIIOJIb30BAaHUE BEIECTB W XUMHUYECKUX peakiuii B ObiTy. IlepBas momoms mpu
XAMHUYECKHUX 05KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYXKawolled cpeapl (mpenenbHas JOMyCcTUMas
KoHIleHTparusi BenlecTB, ganee — [I[JIK). Ponb xuMum B pemieHUH 3KOJIOTHYECKHX
npooJIeM.



Xumuueckuii IKCnepumMenm:

M3y4eHHe 00pa3loB MaTEPUAIOB (CTEKIIO, CIUIABbl METAJIOB, MOJUMEPHbIC
MaTepuabl).

Meostcnpeomemmnule ceazu

Peanuzanuss MeXnpeaIMETHBIX CBA3CH IIpU HM3Yy4YeHMH XuUMHM B 9 Kiacce
OCYIIECTBJISICTCSl Yepe3 UCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHSATUH, TaK
U TIOHSTUMW, SIBISIIOIIMXCA CHCTEMHBIMU ISl OTIEIBHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO IMKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC MTOHATHUS: HAY4YHbINA (DAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaIM3, CHUHTE3, KIacCH(PUKAINS, TEPUOANIHOCTh, HAOIIOJACHHUE, OSKCIEPUMEHT,
MOJICTUPOBAHUE, M3MEPEHHUE, MOJIEb, SIBJICHUE, MApPHUKOBBIM A(PQeKT, TexXHOoIOorusd,
MaTepUaIbl.

®dusuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUN 3apsijl, MPOBOJAHUKH, MOJYIPOBOJIHUKH,
JUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKasi pemIETKa, CIUIaBbl, (PU3MYECKUE
BEJIMUUHBI, E€IUHUIIBI HU3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MMI,
Comnnre.

buonorusa: ¢orocunTes, napixanwe, Ouocdepa, HKOCUCTEMA, MHUHEPAIbHBIE
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE MOPOJBI, TMOJE3HBIE
HCKOTaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUAA

JIUYHOCTHBIE PE3VYJIBTATHI

JIMIHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIET0 0Opa3OBaHMSI
JOCTUTAIOTCST B XOA€ OOy4YeHUs] XMMHUU B €IUHCTBE Y4eOHOM U BOCHUTATEIBbHOU
JEATEILHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHSATHIMUA B OOIIIECTBE MpaBUIaMU M HOpMaMHu
MOBEJICHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIU3AIUN
00yJarommxcs.

JIngHOCTHBIE PE3YIbTATHI OTPAXKAIOT TOTOBHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMN U PACIIMPEHHE ONbITA AEATEIIBHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpHOTHYeCKOr0 BOCHUTAHMS. [ICHHOCTHOI'O OTHOIICHUS K OTECYCCTBCHHOMY
KyJbTYPHOMY, HWCTOPUYECKOMY UM HAy4YHOMY HaCJEIWI0, TOHMMaHUsi 3HA4YCHUs
XUMUYECKOM HAayKd B IKU3HH COBPEMEHHOr0o OOIIECTBa, CIOCOOHOCTH BIAJIETh
JOCTOBEpHON HHGpOpPMAIME O TEPENOBbIX TOCTIKEHHUSIX W OTKPBITUSAX MHUPOBOU U
OTEYECTBEHHOU XMMHH, 3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHUSX 00 YCTPOHUCTBE MUpa U
00I11eCTBa; 2) IPAKAAHCKOT0 BOCITUTAHMS:

MPEJCTABIICHUS O COIMANIBHBIX HOPMax U MpaBUiiaX MEXIUYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHBE, KOMMYHHMKATHUBHONW KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-MCCIIeI0BAaTEIhCKON, TBOPUECKON U APYTHX BHUJIAX NESITEIbHOCTH, TOTOBHOCTU K
Pa3HOO0Opa3HOW COBMECTHOM I€ATEIbHOCTH MPU BBHITTOJIHEHUH YY€OHBIX, TO3HABATEIILHBIX
3a/1a4, BBIMOJHEHUN XUMHUYECKUX DJKCIEPUMEHTOB, CO3/IaHUM Y4E€OHBIX IPOCKTOB,
CTpEMJICHUS K B3aMMOIIOHUMAHUIO W B3aUMOIOMOIIM B TIpoIlecce ITOM ydeOHOU
NEeATEIbHOCTH, TOTOBHOCTU OLICHUBATh CBOE MOBEAEHUE U MOCTYIKH CBOUX TOBAPHILEH C
MO3UIIMY HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS NOCJIEICTBUN OCTYIIKOB;
3) MEHHOCTH HAYYHOI'0 NMO3HAHHWS. MHUPOBO33PCHUCCKHE MPEACTABICHUS O BEIECTBE U
XUMHUYECKOW peakIuu, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
COCTAaBJIAIOIIME OCHOBY JUIS I[IOHMMAaHUSl CYIIHOCTH HAy4YHOM KapTUHBI MHUPA,
MpEACTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI TPHUPOIBI, B3aUMOCBS3IX
YyeJjoBeKa C MPUPOIHOM Cpefoil, 0 PoJii XMMHUU B TMO3HAHUM ATUX 3aKOHOMEPHOCTEH;
MO3HAaBaTeJIbHbIC MOTHBBI, HANpABJICHHBIE Ha TMOJyYEHHE HOBBIX 3HAHUW MO XUMUHU,
HE0OXOaMMBIC TSI OOBSICHEHHST HAOJI0TaeMbIX MPOIIECCOB U SBJICHUMN, TTO3HABATEIHLHOM,
MH()OPMAITMOHHONW W YUTATENIbCKOW KYJIbTYpPhI, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEIHHOMN
paboThI ¢ Y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JIUTEPATypOM, JOCTYITHBIMH TEXHUUECKUMU
cpeacTBaMu HWHGOPMAIMOHHBIX TEXHOJOTUM; HMHTEpPEC K OOYYEeHHIO U TIO3HAHMIO,
JT10003HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CamM000pa3oBaHUIO, MPOEKTHON U



HCCIIEIOBATEILCKOM JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHS
o0yueHus B JaIbHEHIIIEM;

4) ¢opmupoBaHusI KYJBTYPbl 310POBbsi. OCO3HAHUC IICHHOCTH JKWU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 KU3HU,
OCO3HAHMUE TIOCJICACTBUM W HEMPUATHE BPEAHBIX MPHUBBIYEK (YIMOTPEOJICHUS aTKOTOJIs,
HApKOTHUKOB, KYpEHUsS), HEOOXOIUMOCTH COOJIIONCHUS TPABWI OE30MaCHOCTH TIPH
oOpallleHuu ¢ XMMHYSCKHMH BEIIECTBAMU B OBITY W PEaIbHON KH3HHU; 5) TPya0BOro
BOCIIMTAHUS: UHTEPEC K MPAKTUUCCKOMY HM3Y4YCHHUIO Mpodeccuil U Tpyaa pazIudyHOTO
poza, yBaK€HHUE K TPYAy U pe3yjbTaraM TPYAOBOM AEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE
MPUMEHEHUSI MPEIMETHBIX 3HAHUM MO XUMHUH, OCO3HAHHBIM BBHIOOP WHIAMBUIYaTHLHON
TPAGKTOpPUM TMPOJOJDKEHUS 00pa3oBaHUs C Y4€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, YCICIIHON
poheCCUOHAIBHOM JEATEIbHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJIallTUPOBAaThCI B MPO(PECCHOHAIBHON cpene; 6) IKOJOrM4ecKOro BOCIHTAHHS:
AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOUHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIEeCTBOBAaHMS, MOHMMAaHUE ILIEHHOCTH 30pOBOro M 0Oe30macHOro obpasa
’KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3UUYECKOMY M TICUXHUYECKOMY
3I0POBBIO, OCO3HAHUE IICHHOCTU COOJIIOJICHUSI MpaBUJ O0€30MacHOTO MOBEICHUS MpHU
paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIlUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;
CITIOCOOHOCTH MPUMEHSTH 3HAHUS, IMOJyYaeMble MPH H3YYCHUU XUMHUHU, JUIS PEIICHUS
3a71a4, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOAHOW CPEAOM, [JIs NOBBILICHUS YPOBHSA
AKOJIOTMYECKOMN KYJIBTYPhI, OCO3HAHUS I100aJBHOI0 XapaKTepa dKOJIOTHYECKUX MpodiemM
U IyTEW UX PEIICHUS TOCPEACTBOM METOJOB XUMHUHU, SKOJIOTHYECKOTO MBIIIJIEHUS, YMEHHUS
PYKOBOJICTBOBAaThCA UM B ITO3HABATEIILHOW, KOMMYHUKATUBHOW M COLIMATIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeMeTHBIX pe3ybTaTOB BBIJAESAIOT 3HAYUMBIE 1151 (POPMUPOBAHUS
MUPOBO33pEHUS OOIICHAYUYHbIC TOHATHUS (3aKOH, TEOpUs, MPHUHIIMIM, TUIOTEe3a, (akT,
CHUCTEMa, TPOIIECC, PKCIECPUMEHT M JAPYToe.), KOTOPhIE HCIOJB3YIOTCI B €CTECTBEHHO-
HAyYHBIX YYEOHBIX TMpeAMETaxX W TO3BOJIIIOT Ha OCHOBE 3HAHWUW M3 ITHX IPEIMETOB
dhopMupoBaTh MPEACTABICHUE O 1IEJIOCTHON Hay4YHOW KapTHHE MHUpPA, U YHUBEPCAIbHbBIC
y4ueOHbIC AEUCTBUS (IMO3HABATENIbHBIC, KOMMYHUKATUBHbBIC, PETYJSATUBHBIE), KOTOpbHIC
obOecrieunBalOT (HOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIBHOMY IUJIAHUPOBAHHUIO U
OCYIIIECTBJICHUIO YUeOHOM NESITeITbHOCTH.

Ilo3HaBareqbHBIE YyHHMBepcajibHble YuyeOHble aeiictBusi ba3oBbie

JOrM4YecKHe NeiiCTBUSA:

YMEHMSI MCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS] NMPU OCBOCHUW 3HAHUM:
PaCKpBIBaTh CMBICI XMMHUYECKUX TOHSATUM (BBIACIATh WX XapaKTepHbIC MPU3HAKH,
YCTAaHABJIMBATh B3aUMOCBSA3b C JAPYTUMH TOHSTUSIMHU), HWCIOJIb30BaTh MOHSATUS IS



OOBACHEHMSI OTIEIbHBIX (DAKTOB W SBJICHUN, BBHIOMPATh OCHOBAHMS U KPUTEPUHU MJIs
KJaccu(UKAMM XUMUYECKUX BEIIECTB U XWMHUYECKUX pEakluil, yCTaHaBIUBATh
MIPUYMHHO-CJICACTBEHHBIC CBSI3M MEXIY OOBEKTaMU HW3Y4YEHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHAYKTUBHBIC, JACAYKTUBHbIC, MO aHAJIOIWM), JejaTh BBIBOABI H
3aKJIIOYCHUS; YMEHHE MPUMEHATh B IMIpOllecCe IMO3HAHUSI TMOHATUSA (TIPEIMETHBIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIN, HCIOJIb3yeMble B XHMHH,
MpeoOpa3oBbIBaTh WIMPOKO MPUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CMMBOJI DJIEMEHTA), XUMU4YecKasi (GopMysia U YpaBHCHHE XUMHYECKOU
peakiMu — MpHU pElICHUU Yy4yeOHO-TI03HABATENbHBIX 3a7a4, ¢ YYETOM ITHUX MOJEIBHBIX
IIPEJACTABICHUN BBIABILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC ITPU3HAKU H3y4aeMBbIX
OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX pEaKlMil, BBIBISTH OOIIUE
3aKOHOMEPHOCTH, TMPUYMHHO-CIICCTBEHHBIE CBSI3M WM TIPOTUBOPEUYUS B H3YYAEMbIX
rpolueccax v sIBICHUSX.

Ba3oBble ucciaenoBarejabckue 1eMCTBUS:

YMEHHUE UCIO0JIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS,
a TaKkXKe B KaueCTBE OCHOBBI JUIsi POPMUPOBAHUS THUIIOTE3BI M0 MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJEHUI;, MPUOOPETEHUE OMbITa MO IJIAHUPOBAHUIO, OpPTraHU3alUUd U
MPOBEICHUIO YYECHUYECKUX DKCIEPUMEHTOB, YMEHUE HaOJ0/IaTh 3a XOJO0M IpoIlecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €r0 Pe3yJIbTaT, GOpMyITHUPOBATH 000OIIECHUS U BHIBOIBI
0 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCAEAOBAHUS, COCTABIISITh OTYET O MPOICTAHHOM
pabore.

Pabora c nndopmanueii:

yMEHHUE BBIOMpaTh, aHAJIM3UPOBATh U HHTEPIIPETUPOBATh MH(DOPMAITUIO PA3TUIHBIX
BUJIOB W (OpPM TMPEACTaBICHUS, TOJYYaeMYyIH0 M3 pPa3HbIX HCTOYHHKOB (Hay4HO-
MONyJIsIpHasl JUTEepaTypa XUMHUYECKOTO COJIEpKaHMs, CIPaBOYHBIE MOCOOMS, PECYpChI
NHuTtepHeTa), KpUTUYECKU OLIEHUBATh MPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(MOPMAIIUIO;

yMEHUE TMPUMEHATHh pa3IMYHbIe METOAbl M 3alpoChl MPHU IOUCKE U OTOOpe
MH(pOpMAIIUU U COOTBETCTBYIOIIMUX JAaHHBIX, HEOOXOAUMBIX ISl BHITIOJTHEHUS YU€OHBIX U
MO3HABATENIbHBIX 3a/1ad OMNpPEAECNEHHOrO0 THUIMA, NPUOOpPETEHHE OmbiTa B 00JaCTH
UCIIOJIB30BaHUsI ~ WH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,  OBJIAQJICHHE
KYJbTYpPO aKTUBHOT'O HCIOJb30BAHUS PA3IMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO
BBIOMpaATh ONTUMAIBHYIO (OpMy TMIpeAcTaBlIeHUs WH(POpMAIMK U WUTIOCTPUPOBATH
perraeMbie 3a/1a4u HECIIOKHBIMHA CXEMaMU, TUarpaMMaMu, IpyruMu (popmamu rpaduxu u
WX KOMOWHAIMSMU; YMEHHE HCIOJIh30BaTh W aHAJU3UPOBATh B Tpoliecce y4eOHOU H
HCCIIEIOBATENICKON  CSATEILHOCTH HH(POPMAIIMIO O BIMUSHUW TMPOMBIIUICHHOCTH,
CEJIbCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH MPUPOTHOMN CpeIbl.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIe J1eHCTBUS:



yMEHUsl 3aJaBaTh BONPOCHI (B XOJ€ auanora u (Wiau) JUCKYCCHUHU) MO CYILIECTBY
oOcyxmaemMoi TeMbl, (GOPMYIUPOBATh CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITTOJIHEHUS
MPEIIOKEHHOW 3a/1a4M; YMEHHUSI IPEACTABIISTH MOTYyYEHHBIE PE3YJIbTATHI I03HABATEIbHOM
JESATENBbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JEJIaTh MPE3CHTALUI0 PEe3yJIbTaTOB
BBITIOJIHEHUST XMMHUYECKOTO HKCIIepUMEHTa (J1a00opaTOpHOTO OIMbITa, J1abOpaTOPHOU
paboThI MO MCCIEIOBAHUIO CBOWMCTB BEIIECTB, YYEOHOrO MPOEKTa); YMEHHUS y4eOHOTO
COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM ITO3HABATEIIBHON U UCCIIEIOBATEIBCKON
AESITeIbHOCTH NIPH PEIICHUU BOSHUKAIOUINX MPOOJIeM Ha OCHOBE yuéTa 00X HHTEPECOB
U COIJIacOBaHUsA NO3UIUN (0OCYXIEHUS, OOMEH MHEHMSIMH, «MO3TOBBIEC IITYPMbI»,
KOOpPAWHAIMSA COBMECTHBIX JICUCTBUM, OIPEAECICHUE KPUTEPUEB MO OLIEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U JApyrue).

PeryisiTHBHBIC YHHBEPCAJbHbIC Y4eOHbIC NeHCTBHSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEHsATh LENH JIeATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBaTH U MpU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOKO
JeSITeNBbHOCTh, BBIOMpaTh Hambosjee 3P(HEKTUBHBIE CHOCOOBI pEHICHUS YYeOHBIX U
MO3HABATENIbHBIX ~ 337a4, CaMOCTOSATEIbHO  COCTaBISATh WM  KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM JEHUCTBUM IIPU BBINIOJIHEHUN 33JaHUKA C YYETOM IIOJYyYECHUS
HOBBIX 3HaHMM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M peakUusiX, OLICHHUBATH
COOTBETCTBHUE IIOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LEIW, YMEHHE HCIIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 00SI3aTEIBHOTO COJEpkKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepaabHOi padodeil MporpaMMoOM, BBIJEISIIOT: OCBOSHHBIC
0Oy4arolMMUCSl Hay4YHbIE 3HAHMs, YMEHUS U CIIOCOOBI ACMCTBUM, crienuduueckue Ims
MpeAMETHON 00J1acT «XUMUSD», BUABI JEATEIbHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMS, €T0
MHTEpHpETalnH, MPeoOpPa30BAHUI0 U NMPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX M HOBBIX
CUTYaLUSX.

K xonnmy oOyueHust B 8 kJjacce mpeiMETHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

e pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX TOHATUWA: aTOM, MOJIEKYyJa,
XUMUYECKUN 3JEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAs W HEOAHOPOJHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs AaTOMHAs U
MOJIEKYJISIPHAsL Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas
J10JI1 XUMUYECKOTO AJIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00bEM, OKCHI, KUCIIOTA,
OCHOBAHME, COJb, 3JEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHCIECHUS, XUMUYECKas
peaxuus, Kiaccu(uKalus peakiil: peakuu COeAMHEHNUs, peakLU1 pa3ioKeHus,
peaklMy 3aMelIeHus, peakluu OOMeHa, 3K30- U HHAOTEPMHUYECKUE PEaKlUH,
TEMI0BOM A(PPeKT peakuuu, SIpo aToMa, FIEKTPOHHBIN CJIOW aToma, aTOMHas



opbuTanp, paauyc aTroMa, XUMHYECKas CBs3b, IOJISIpHAs M HEMOJIsIpHas
KOBAJICHTHAs CBs3b, HOHHAS CBs3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBast J0JIs
BelecTBa (MPOIICHTHAs KOHIIEHTPAIKs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATHA U IPUMEHSATH
9TU MOHATHS IPU ONMCAHUY BEIIECTB U UX NPEBPALLICHUM;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsi COCTaBJIEHUS (POpMYJ BELIECTB U
YPaBHCHUN XUMHUYECKUX PEAKIINN;

OTIPEAEIATh BAJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIIEHb
OKHCJIEHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, IPUHAJIEKHOCTh BEIIECTB K
ONnpeaen€éHHOMY KJIAcCy COEOUWHEHUH Mo (opMmyrnam, BUJ XUMHUYECKOW CBS3U
(KoBaJIeHTHAs! U MIOHHASI) B HEOPTAHMUYECKUX COCANHEHUSX;

packpbiBath  cMmbicn  [lepuommueckoro  3akona JI. WM. Menneneesa:
NEMOHCTPUPOBATh  ITOHMMAHUE  MEPUOJWYECKOM  3aBUCUMOCTHM  CBOMCTB
XUMHAYECKUX JJIEMEHTOB OT UX INOJOKEHUA B llepuonnueckon cucreme, 3aKOHOB
COXpPAaHEHMUS MacCChl BELIECTB, IIOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJIAPHOIO
y4eHUs, 3aKOHa ABOTaIpo;

ONHUCHIBaTh U XapaKTepu3oBaTh TabnuuHyro ¢opmy [lepumoaudeckoill cucTeMsl
XUMHUYECKUX 3JIEMEHTOB: pa3iNyaTh MOHATHUS «TJlaBHas MOArpymnmna (A-rpymnmna)»
u «noboynas noarpynmna (b-rpynmna)», Manbie 1 OOJIBIINE EPUO/IBI, COOTHOCHUTH
o00O3HaueHus, KOTOopple uMeTcs B Tabmuue «llepuoguueckas cucrema
xuMu4eckux 3neMeHToB J[. M. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3aps] siapa, 00llee YHCIIo
AJIEKTPOHOB U PacHpeIeICHUE UX O JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE D3JEMEHTbl, HEOpraHMYeCKHe BeIleCTBa,
XUMHUYECKUE pPEeaKuu (10 YUCIIy U COCTaBY YYaCTBYIOUIUMX B PEAKIMM BEIIECTB,
o TerioBoMy 3 dexry);

XapakTepu3oBaTh (OMUCHIBATh) OOLIME XMMHYECKHE CBOMCTBAa BELIECTB
pPa3IMYHBIX KJIACCOB, ITOATBEPXKIAs OINHCAHUE IPUMEPAMHU MOJEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHM OT HX KAa4E€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH IPOTEKAHMSI XMMHUYECKUX IPEBPALICHUN B Pa3IMYHBIX
YCIOBUSX;

BBIYUCIIATh OTHOCUTENBHYK) MOJEKYISPHYIO M MOJISIPHYKO MAacChbl BEILIECTB,
MacCOBYIO JOJI0 XMMHYECKOIr0 3JIeMEHTa Mo (opMyJie COSAMHEHHUS, MaCCOBYIO
JOJIF0 BEILECTBA B PacTBOPE, IIPOBOAUTH PACUETHI IO YPABHEHUI0 XUMHUYECKOU
peakuuu;

IIPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHON ACATEIBHOCTA — AHAINA3 M
CUHTE3, CpaBHEHHE, 00001IEHNE, CUCTEMATU3ALMIO, KIAaCCU(DUKALINIO, BISBICHUE



NPUYUHHO--CJIEICTBEHHBIX CBSI3€M — JUIsi M3Y4YEHUsS CBOWCTB BEIUIECTB H
XUMHUYECKUX PEaKIUi, ECTECTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS — HAOJI0/IeHNE,
M3MEpEeHne, MOJEINPOBAHUE, IKCTICPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

e CJIEIOBAaTh MpaBWJaM IMOJb30BAHUSA XUMHUYECKOW TMOCYyIOH U 1abopaTOpHBIM
o0opyI0BaHUEM, a TAK)KE IIPABUIIAM OOpaIeHUs! C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMA 1O BBIMOJHEHUIO JA0OPATOPHBIX XUMHYECKUX OIBITOB IO
MOJIYYCHUIO ¥ COOMPAHHMIO Ta3000pa3HBIX BEIMISCTB (BOIOPOJA W KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEACITEHHOM MAacCCOBOW JOJIEW PaCTBOPEHHOTO
BCILIECTBA, I[UIAHUPOBATh W MPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI IO
pPacno3HaBaHHMIO PACTBOPOB IIEIOYEH M KHCIOT C IOMOIIBIO HHJHUKATOPOB
(;rakmyc, henondraneny, METHIOPAHK U JPYTHE).

K kxonmy oOyueHuss B 9 kJjacce IpeIMETHbIE PE3ylbTaTbl Ha 0Aa30BOM YpPOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XHUMHUYECKHX MOHATHN: XUMHUYECKUU JJIEMEHT,
aTOM, MOJIEKYJIA, UOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CIIOXKHOE BEILIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEINEHb OKUCIICHUS, XUMHUYECKas
peakius, XUMUYecKasi CBsI3b, TEIUIOBOM 3(h(EeKT peakiuu, MoJib, MOJSPHBIN
00BEM,  pacTBOp,  DJIEKTPOJMUTHL,  HEDJIEKTPOJIUTHI,  BIEKTPOJUTUUECKAS
JTUCCOLIMAIINS, PEAKIIMU HOHHOTO 0OMEHa, KaTalnu3aTop, XMMHUYEeCKOE paBHOBECHE,
oOpaTuMble W HEOOpaTUMBbIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHbBIE
pEaKuuu, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHUCIEHHE W BOCCTAHOBJICHHE,
ajuioTponusi, amMQpOTEpHOCTh, XHUMHUYECKas CBsI3b (KOBAJICHTHAs, WOHHAas,
METAJUIMYECKAs1), KPUCTAIUIMYECKAs] PEIIETKA, KOPPO3Usl METaUIOB, CIUIABHI,
CKOPOCTh XMMHMYECKOW peakluu, MpeaesnbHo gonycrtumas koHueHtpauus 11K
BEILIECTBA;

e WUIKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX ITOHATHU U NPUMEHSTH
3TU MOHATHUS IPU ONMCAHUY BELIECTB U UX IIPEBPAILCHUN;

e UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBlieHUs (POpMyJ BEIIECTB U
YPABHEHHUN XUMUUYECKHUX PEAKLINM;

e OIpEACNATh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XHMHUYECKUX DIJIEMEHTOB B
COEMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy COEIUHEHUH 1o (QopMmysnaM, BHUJ XUMHUUYECKOW CBsI3U (KOBaJIEHTHas,
MOHHAs, METa/UIMYecKasl) B HEOPraHWYECKUX COCTUHEHMSX, 3aps]l HOHa IO
XUMUYECKOU (hopmyJie, XapakTep cpeabl B BOJHBIX PACTBOpPaX HEOPTaHMYECKUX
COEIMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKHU KOHKPETHOTO BEIIECTBA;

e packpeiBath cMmbicn [lepuomuueckoro 3akona J[. WM. Menngeneesa wu
JIEMOHCTPUPOBATH €0 TTOHMMAaHKE: OMUCHIBATh U XapPaKTEPU30BATh TAOJIMYHYIO
dopmy [lepnonnueckold CUCTEMbl XUMUYECKUX JJIEMEHTOB: Pa3InyaTh MOHSATHUS



«raaBHas noArpytmmna (A-rpynmna)» u «nodouyHas noarpymnmna (b-rpymnma)y, Manbie
U OoJIbIlIME TMEPUONbl, COOTHOCUTH OO0O3HAYEHMs, KOTOpbIE HUMEIOTCS B
NEePUOANYECKON TalJHIle, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsAl siipa, oOIee YhCiIO DJIEKTPOHOB H
pacrnpeiesieHrue X M0 AJIEKTPOHHBIM CII0SIM), 0OBSICHATH OOIIUE 3aKOHOMEPHOCTH
B UI3MEHEHUH CBOMCTB 3JIEMEHTOB U X COCIMHEHUH B MpeJienax MajblX MEPUOIOB
Y TJIABHBIX MOJATPYIII ¢ yY4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThl, HEOPraHMYEeCKUE BEIIECTBa,
XUMUYECKUE Peakuu (MO YUCIy U COCTaBY YYaCTBYIOLIUMX B PEAKIMU BELIECTB,
Mo TEIIOBOMY 3(PQeKTy, MO H3MEHEHHUIO CTENEHEH OKUCICHHUS XMMHYECKUX
3JIEMEHTOB);

XapaKTepHU30BaTh (ONMUCHIBATH) OOIIME U CIELU(PUUECKNE XUMHUUECKHE CBOKWCTBA
OPOCTBIX W CIOXKHBIX BEHIECTB, TIOATBEP)KIas OMHCAaHWE MPUMEpaMH
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOUINX XMMHUECKUX PEaKIINIA;
COCTaBIISITh YPaBHEHHS DJCKTPOIUTUYECKON TUCCOLMAIUN KHUCIIOT, IIeoued H
cojiel, TOJHBbIE W COKpalll€HHBIE YpaBHEHHUS pPEAKIUl HOHHOTO OOMEHa,
YPaBHEHUSI pEaKLMW, MOATBEPKAAIOIINX CYIIECTBOBAHUE I'€HETHUYECKOH CBSI3U
MEX/Ty BEIIECTBAMU PA3IMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIUTEIIHO-BOCCTAHOBUTEIBHBIX peakiui
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHA,
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYCSCKUX TPEBPAIMICHUN B PA3TUIHBIX YCIOBHUSX;
BBIYUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO IO XMMHYECKOTO dJIEMEHTa Mo (popMysie COCIUHEHHS, MaCCOBYIO
JIOJTI0 BEIIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHYECKOM
peaKkInm;

coOJTI0/IaTh TIPaBWJIA TIOJI30BAHUS XWMHUYECKOW TIOCYJOM W JIabOopaTOPHBIM
o0opyI0oBaHUEM, a TAKXKE MpaBUiIa OOpAIEHUS C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSMUA TI0 BBITIOJHEHUIO JA0OPATOPHBIX XUMHUYECKHX OMBITOB IIO
MOJIYYCHUIO U COOMpaHUIO0 Ta3000pa3HBIX BENMIECTB (aMMHAaKa M YTJIEKHUCIIOTO
rasa);

MIPOBOAUTL PEAKIIMH, TIOATBEPKIAIOININE KAYeCTBEHHBIM COCTaB pa3IMYHBIX
BEIIECTB: PaCIO3HABATh OMBITHBIM ITyTEM XJIOPH/I-, OpOMUI-, HOAHI-, KapOOHAT-,
docdar-, cunmukar-, cynabdar-, THAPOKCHUI-UOHBI, KaTHOHBI aMMOHHUS W HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

MPUMEHSATh OCHOBHBIC OTIEPAIMH MBICIUTEIBHON JCATENHHOCTH — aHAIN3 M
CUHTE3, CpaBHEHHUE, o0o01eHue, CHUCTEMAaTH3AIIHIO, BEISIBJICHUE



OPUYUHHOCIEACTBEHHBIX CBSI3éd — JJI1 M3Yy4YEHUS CBOWCTB BEIIECTB MU
XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYyUHbIE METO/bI IO3HAHUS — HAOII0ICHHUE,
WU3MEPEHHE, MOACIINPOBAHUE, SIKCIEPUMEHT (PEabHbI U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM nporpammsl  Beero o0pa3oBaTe/ibHbIE Pecypchl padoThI
padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusl — BaKHast 00J1acTh
€CTCCTBO3HAHUS U bubmuorexa [JOK
1.1 5 0 2
MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c yenoBeka
BemectBa n xumMnueckue bubmuorexa [JOK
1.2 15 1 0
peakuuu https://m.edsoo0.ru/7f41837¢
Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

Bosnyx. Kucnopon. [lonarue bubmuorexa [JOK
2.1 6 0 0

2.2

2.3

00 okcugax

Bonopoa.Ilonstue o kucnorax

n COJIIX

Bona. PactBopsl. [Tonsitue 06

https://m.edsoo0.ru/7f41837c¢
bu6mmoreka [JOK

https://m.edsoo0.ru/7f41837¢
bu6mmoreka [JOK



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

OCHOBAaHUAX https://m.edso0.ru/7f41837¢ OCHOBHBIE KJIaCCHI

2.4

HEOPraHUYECKUX COCIUHEHU

Hroro no pazaeny

11

30

1

bu6nuoreka [IOK

1
https://m.edsoo0.ru/7f41837c¢

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 31emMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuueckas cBsi3zb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

Ilepuoauueckuii 3aK0H U

HepnonnquKaﬂ CHUCTCMA

3.1
XUMHUYECKUX 35ieMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma
XuMudeckas CBs3b.

3.2 OKHCITUTENTBHO-

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME

Hroro no pazneny

3

68

15

bubmuorexa [JOK
0

https://m.edsoo.ru/7f41837c
0 bubmmoreka [JOK

https://m.eds00.ru/7f41837¢ BOCCTaHOBUTEIbHBIE PEAKIIUT

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢

0 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

9 KUIIACC

KoumnuectBo yacos JJIeKTPOHHBIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Nen/m  Konrtpoabhsl IIpakTHyecku nporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
e padoThbl e padoThbI
pecypcsl

Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu

bubnuoreka L{IOK [ToBTopenue u yrinyOnenue 3HaHUM
1.1 5 1 0 https://m.edso00.ru/7f41a63

OCHOBHBIX pa3ICiIOB KypcCa 8 ximacca

6
bu6nuorexa [JOK OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 4 0 0 https://m.edsoo.ru/7f41a63
peaKkuuit
6
bubnuoreka [IOK Dnexkrponurryueckast AUCCOLMAIIHSL.
1.3 8 1 1 https://m.edsoo.ru/7f41a63
XUMHUYECKUE PEAKIIUU B PACTBOpAxX
6

Uroro no pazgeny 17

Pa3gen 2. HeMeTaJIBI M UX COCIUHEHUSA

bubmuoreka [IOK OO1mas xapakTepucTUKa XMMUYECKUX
2.1 4 0 1 https://m.edsoo.ru/7f41a63

aneMeHToB VIIA-rpynmsl. ["amorensr

6


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
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

O6H_[a$I XapaKTCPUCTHKA XUMHUYCCKUX

2.2 anemeHToB VIA-rpynmsl. Cepaneé 6
OO6m1as XxapakTepucTUKa XUMHUUECKUX

2.3 aneMeHTOB VA-Tpymimsl. A30T, Gpochop u ux
OO6m1as XxapakTepucTUKa XUMHUUECKUX

24 snemeHToB [VA-rpynnsl. Yriepon u KpeMHHA

U UX COCUHEHUS
Hroro no pazgeny

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

31 OO01Me CBOMCTBA METAJLIOB

3.2 Baxxneinire MeTaIsl U UX COSIUHEHUS

Hroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u MaTCpHraJibl B ’)KU3HU YCIIOBCKA

Uroro no pazgeny

Pe3epBHOE Bpems

7

25

16

20

https://m.edsoo.ru/7f41a63 coenuHeHus

bu6mmoreka [JOK
6

bubmuoreka [JOK

1 https://m.edsoo.ru/7f41a63 coeJuHEHUS 6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a63
6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a63
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6



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
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
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
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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

ITIOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Ponp XuMuu B KU3HU
yeJioBeka. Tejia U BemecTna

ITonsTre 0 MeTOAaxX MO3HAHUS B XUMHHU

[TpakTnueckas padorta Ne 1 «IIpaBuna
paboThl B 1a00paTOpUn U IPUEMBI
oOpaitieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM

YucThle BElIeCTBAa U CMECH. CnocoObl
pa3aciICHUA cMmeceit

[TpakTtuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe
OUYNCTKH ITOBAPEHHOU COJIN)»

68

KoauuecTBO 4acoB

Bcero

KonTpoabHbI
e paboThbl

IMpakTnyeckn
e pabdoThbI

Jara
U3yYeHUS

05.09.202
3

05.09.202
3

12.09.202
3

12.09.202
3

19.09.202
3

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJibHbIE

pecypchl

bubnuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [IOK
https://m.edsoo.ru/ff0d227e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d23dc

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d26ca

bubnunorexa LIOK
https://m.edsoo.ru/ff0d28c8



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

bubnunoreka LIOK

ATOMBI U MOJIEKYJIbI 1 0 0 19.09.202 https://m.edsoo.ru/ff0d2a6¢

3



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

10

XuMHUYeCKUe dJIEMEHTRI. 3HAKU

(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

aTOMOB XUMHYCCKHX 3JICMCHTOB

OTtHOCHUTENIbHAs aTOMHAs Macca.

but6mmoreka [IOK

26.09.202
https://m.edsoo.ru/ff0d2be8
3
IIpocTble U CIIOXKHBIE BELIECTBA 1
0 0 26.09.202
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c
3
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
0 0 03.10.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50
3

Xumnueckas popmyna. BaireHTHOCTD
1 0 0 03.10.202

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2eae

3


https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

11

12

13

14

OTHOCHUTENLHASA MOJICKYJIAApHAsd MaccCa

MaccoBas 1015 XUMUYECKOTO

9JICMCHTA B COCIMHCHHUH

KonunuectBo BelecTBa. MoJb.

duznueckre 1 XUMUYECKHE SIBICHUS.

IIpu3HaKky ¥ ycaoBuUsl MPOTEKAHUS

but6mmoreka [IOK

1 0 0 10.10.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

1 0 0 10.10.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

3

1 0 0 17.10.202
bubnuotexa [JOK Momnspuas macca
https://m.edsoo.ru/ff0d5230

3

1 0 0 17.10.202
bubmuotexa [JOK Xumuueckas
peakuus https://m.edsoo.ru/ff0d37fa
3



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

15

16

17

18

19

1
XUMUYECKHUX PEaKIuid
3aK0H COXpaHEHHUsI MacChl BEIICCTB.
XUMUYECKUE YpaBHEHHS
BrrynciaeHus KOJIM4ecTBa, MacChl
peaKkuuit
Knaccudukanmst XuMuueckux peakiuia
3aMelIeHus, 0OMeHa) 3 M. B. JIoMOHOCOB — Y4E€HBIi-

cUcTeMaTHu3anus 3HaHUHU

but6mmoreka [IOK

1 0 0 24.10.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

3

24.10.202
https://m.edsoo.ru/ff0d3b88

BCIICCTBA IO YPABHCHHUAM XUMHNYCCKUX
1 0 0 31.10.202
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5708

3

(coenuHeHus, pa3noxenus, 1 0
0 31.10.202 bubnuoreka [{OK
https://m.edsoo.ru/ff0d3f34

sHImkIoneauct. O6o0menne u 1
0 0 07.11.202
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d40c4

3


https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

20

21

22

23

KonTtponsnas padora Nel mo treme

«BelecTBa 1 XUMHYECKHUE PEAKLIUM

Bo3nyx — cmech razos. Cocras

npoctoe BemiecTBo. O30H

dusnyeckrue U XMMUYECKHE CBOMCTBA

ropenue). [Tousatue 06 okcunax 3 CrocoObl NOTYUYEHUsI KUCIOpOia B

[Ipumenenue kucaopoa

TenoBoit 3 pexT xumuueckon

but6mmoreka [IOK

1 1 0 07.11.202
bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopog — snementu 1
0 0 14.11.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

3

KHCIIOopo/ia (peakiiuu OKUCIICHHUS, 1
0 0 14.11.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

nabopaTtopuu U IPOMBIIUIEHHOCTH. 1
0 0 21.11.202
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d497a

3


https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

24

25

26

27

IIOHATHEC O

TEPMOXUMHNYCCKOM YPABHCHHHU, 5K30-

Y SHJIOTEPMUYECKUX PEAKIIHIX
TomnuBo (He(Th, Yroiab U METaH).

MpeA0TBpAICHUS

[IpakTuueckas pabora Ne 3 o Teme

M3y4YEHUE €r0 CBOMCTB)

BOI[OpO,Z[ — DJICMCHT U IIPOCTOC

BelecTBO. Haxoxxaenue B npupoje

dusnyeckue 1 XUMUYECKHE CBOMCTBA

but6mmoreka [IOK

peakiuu,

1 0 0 21.11.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

3

3arpsizHeHue Bo3ayxa, CIocoObl ero
28.11.202
https://m.edsoo.ru/ff0d4c4a

«[Tonydyenue u cobupanue KUCIOPO/a,
1 0 1 28.11.202
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae2

3

1 0 0 05.12.202
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

28

29

30

31

Bozopoaa. [IpumMenenne Bomoposa

Crioco0bI ostyueHust BOA0Poia B

[IpakTuueckas pabora Ne 4 o teme

HU3YUCHUC CTO CBOMCTB»

Monsipabiit 00BEM ra3oB. 3aKOH

but6mmoreka [IOK

1 0 0 05.12.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

3
[ToHsATHE O KHUCIOTAaX U COJIAX 1
0 0 12.12.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
3

1 0 0 12.12.202
bubnnoreka [JOK naboparopun
https://m.edsoo.ru/ff0d4dd0

3

«ITonydenne u cobnpanme BOI0poa,
1 0 1 19.12.202
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42

3


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

Brrunciaenus 00n€ma, KoJIHM4YecTBa

KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrauciienuss 00EMOB ra30B 10

00BEMHBIX OTHOILIIEHUN Ta30B

duznueckre 1 XUMUYECKHE CBOMCTBA

Cocras ocHoBauuii. [lousarue 00

but6mmoreka [IOK

1 0 0 19.12.202
bubmuorexa [IOK ABoraapo
https://m.edsoo.ru/ff0d542e

3

BELIECTBA rasa 1o ero u3Bectnomy 1
0 0 26.12.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

3

YpaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA
26.12.202
https://m.edsoo.ru/ff0d5708

1 0 0 09.01.202
bubnmuoteka [IOK Boab!
https://m.edsoo.ru/ff0d587a

4

1 0 0 09.01.202
bubnuorexa LIOK unaukatopax
https://m.edso0.ru/ff0d59e2

4



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

37

38

39

40

Bopna xak pactBoputens. HacbleHHbIe

MaccoBasi 107151 BEIIECTBa B pacTBOpPE

[IpakTuueckas padora Ne 5 o reme

«[IpuroroBrienue pacTBOPOB C

ONpeIeNEHHON MaCCOBOU J10JIEH

paCTBOpéHHOFO BCIICCTBa»

KonTponsHnas pabora Ne2 no teme

«Kucnopoa. Bogopoxa. Boga»

Oxkcupsl: cocTaB, KIacCupUKAIIUS,

but6mmoreka [IOK

Y HEHACHIIIICHHBIC PACTBOPBI. 1
0 0 16.01.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

4

1 0 1 16.01.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

4

1 1 0 23.01.202
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

4

1 0 0 23.01.202
bu6muoreka LIOK HomeHkaTypa
https://m.edsoo.ru/ff0d664e

4



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

41

42

43

44

45

[TonmydyeHue 1 XMMHYECKHUE CBOMCTBA

OKCHUJI0B

OcHoBaHuUs: COCTaB, KJIacCU(PUKALIHS,

[TomydyeHne 1 XUMHYECKHE CBOMCTBA

OCHOBaHUHN

Kucnotsr: COCTaB, KJ'IaCCI/I(I)I/IKaI_II/IH,

[Tonydyenune u XuMHYECKHE CBOMCTBA

but6mmoreka [IOK

KHCJIOTHBIX, OCHOBHBIX 1 aM(bOTepHBIX
1 0 0 30.01.202
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

4

1 0 0 30.01.202
bubnuoreka LIOK HoMeHknaTypa
https://m.edsoo.ru/ff0d67ca

4

06.02.202
https://m.edsoo.ru/ff0d67ca

4

1 0 0 06.02.202
bub6muoreka LIOK HomeHkaTypa
https://m.edsoo.ru/ffOdfee2

4

1 0 0 13.02.202
bu6mmoreka IIOK kucmor
https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

46

47

48

49

Conu (cpennue): HOMEHKIATypa,

[IpakTuueckas padora Ne 6. Pemenue

SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC

«OCHOBHBIE KJIACChI HEOPTraHNYCCKUX

COEIMHEHUIT»

I'enermueckas cBsI3b MECXKAY KiiacCaMiu

HCOPTaHUYCCKUX CO€IUHEHUH

O00011eHNEe U CUCTEMATU3ALIS

but6mmoreka [IOK

but6mmoreka [IOK

CIOCOOBI MOJyYeHUs, Xumudeckue 1
0 0 13.02.202

https://m.edso0.ru/00ad947 ceoiictBa 4
4

1 0 1 20.02.202
bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

4

1 0 0 20.02.202

bu6nmoreka [JOK
https://m.edso0.ru/00ad9a50

4

1 0 0 27.02.202
bu6mmoreka IIOK 3nanwmit
https://m.edso0.ru/00ad9ch2

4



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

50

51

52

53

Kontposbnas padora Ne3 o teme

coeqrHeHnn"

HepBLIe IIOIIBITKH KJIaCCI/ICbI/IKaLII/II/I

rpyImnax CXOIHbIX 3JIEMEHTOB
Ileproauueckuii 3aK0H U

aneMenToB /. 1. Menneneea

but6mmoreka [IOK

"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
1 1 0 27.02.202
bubmuorexa [JOK
https://m.edsoo.ru/00ad9ela

4

XAMHUYECKHX dJIEMEHTOB. IToHsaTHE O
1 0 0 05.03.202
bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

4

HepnozmquKas[ CUCTCMA XUMHNUYCCKHUX
05.03.202
https://m.edsoo.ru/00ada52¢c

4

[Tepuoapl, rpynibl, HOATPYIIIBI 1
0 0 12.03.202
bu6mmoreka [JOK
https://m.edsoo.ru/00ada52¢c

4


https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

Crpoenue atomoB. COCTaB aTOMHBIX

CTpOGHI/Ie QJICKTPOHHBIX 0005104Y€EK

cucremsl [. 1. Menaeneesa

XapakTepucTuKa XUMHYECKOTO

9JICMCHTA I10 €TI0 IMOJIOKCHHUIO B

ITepuoauueckoit cucreme /. U.

Menneneesa 3HaueHue

Ilepnonnueckoro 3akoHa

JUISl pa3BUTHS HAyKH U npakTuku. J[. W.

MeHeneeB — y4€HbIN, IEJATOr U

but6mmoreka [IOK

1 0 0 12.03.202
bu6mumoreka LIOK sinep. M3otomns
https://m.edsoo.ru/00ada342

4

aToMoB 3JieMeHTOB [lepuoanueckoit 1
0 0 19.03.202
bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

4

1 0 0 19.03.202
bu6nmoreka [JOK
https://m.edso0.ru/00ada824

4

1 0 0 26.03.202
bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

4


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

58

59

60

61

62

I'pa)XKadaHHUH

DIEKTPOOTPULIATEIBHOCTh AaTOMOB

XUMHNYCCKHUX OJICMCHTOB

KoBanenThas MoJIsIpHasAs XUMHUYICCKast

CBA3b

KoBanentnas HCMOJIAIPHAd XUMUUCCKast

but6mmoreka [IOK

1 0 0 26.03.202
bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

4

I/IOHHaﬂ XUMHUUYCCKaA CBA3b 1 0
0 09.04.202 bubnnorexa [IOK
https://m.edsoo.ru/00adac34

4

09.04.202
https://m.edsoo.ru/00adaab8

1 0 0 16.04.202
bubmuoteka [{OK cBs3b
https://m.edsoo.ru/00adaab9

4

CreneHs okucieHus 1 0 0
16.04.202 bu6mmoreka [IOK


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

63

64

65

66

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

pe€aKuuu

KonTponsHnas pabora Ne4 o teme

PesepBHrlit ypok. O6001ICHHE U

cUCTeMaTHu3anus 3HaHUHU

bu6nmoreka [IOK

https://m.edsoo.ru/00adae28

bu6nmoreka [IOK

1 0 0 23.04.202
https://m.edsoo.ru/00adb07

4 6

bubmuoreka [{OK

OKHUCIIUTEIN U BOCCTAHOBUTEIN
0 0 23.04.202
https://m.edsoo.ru/00adb07

4 6

bubmnoreka IIOK

«CTtpoenue aroma. XuMuuecKast

1 0 30.04.202
https://m.edsoo.ru/00adb48 cBsI3b»
6

1 0 0 30.04.202
bu6mmorexa [IOK

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

4


https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

67

68

PesepBHeiit ypok. O600ICHHE U

cUCTeMaTHU3alus 3HaHUN

PesepBHblii ypok. O60011eHNE U

cUCTeMaTHU3alus 3HaHUHU

but6mmoreka [IOK

1 0 0 14.05.202

bubmuorexa [JOK
https://m.edso0.ru/00ad9cb?2

4

1 0 0 14.05.202

bu6mmoreka [IOK

4

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

9 KVIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
[Iepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XMMHUYECKHUX IJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

Buasl XuMHUeCKOU CBA3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTponbnas padora Nel mo teme
«IToBTOpenue u yriyOneHue 3HaHUIA
OCHOBHBIX pa3/ieNIoB Kypca 8 Kjacca»

68 4

KoaunuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThl

1 0

1 0

1 0

1 0

1 1

IIpakTHYeckHn
e padoThI

JlaTa
U3YYEeHUS

06.09.202
3

06.09.202
3

13.09.202
3

13.09.202
3

20.09.202
3

DJIeKTPOHHbIE
uugposbie
o0pa3oBarte/ibHbIE

pecypchI

bubmunoreka IIOK
https://m.edsoo.ru/00adb59e

bubanoreka LIOK
https://m.edsoo.ru/00adb6b
6

bu6nuorexa [IOK
https://m.edsoo.ru/00adb7e2

but6mmorexa [IOK
https://m.edsoo.ru/00adbac6



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

10

KJ'IaCCI/I(l)I/IKaI_II/Iﬂ XHUMHUYCCKUX
peaKuHﬁ 110 pa3JIMYHbIM IIPpU3HAKaM

[ToHsiTHE O CKOPOCTH XMMUYECKOI

I'CTCPOrCHHBIX PCAKIUAX
ITonsTHE O XUMHUYECKOM

PaBHOBCCHH. (DaKTOPBI, BIHNAOIINC

ITOJIOXKCHHUEC XUMHUYCCKOI'O 3 paBHOBECHUSA

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

Teopus 3MEKTPOIIUTHYECKON

OJICKTPOJIHUTEI

bu6mmoreka [JOK
bu6mmoreka [JOK
20-09'202 https://m.edso00.ru/00adbch0

peaKI_II/II/I. HOHSITI/IG O TOMOI'CHHBIX U
27.09.202
https://m.edsoo.ru/00adbe9a

Ha CKOpOCTL XI/IMI/I‘IGCKOI\/JI peaKIII/II/I u
1 0 0 27.09.202
bu6nmoreka [JOK
https://m.edsoo.ru/00adc28c

1 0 0 04.10.202
bubnnoreka [IOK peakiuu
https://m.edsoo.ru/00adcade

3

muccomuanmn. CuiipHBIE U citabble 1
0 0 04.10.202
bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

3


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

11

12

13

14

15

XUMHUYECKUE CBOUCTBA KUCJIOT U

00 IIEKTPOIUTUUECKON

XUMHUYECKHE CBOMCTBA COJIEH B

O0001IeHYE U CUCTEMAaTU3 AU

3HAHUH

ITpakTuyeckast padora Ne 1.

but6mmoreka [IOK
HNounbie ypaBHEHUS peaKkiuid 1
0 0 11.10.202
https://m.edsoo.ru/00add44
3 8

bubnuoreka [{OK ocHOBaHMi1 B CBETE IIPEICTaBICHUMA

1 0 0 11.10.202
https://m.edsoo.ru/00add5d

3 8 mucconuanuu

bubnuoreka [IOK

cere npeacrasienuii o6 1 0 0
18.10.202 https://m.edsoo.ru/00add8b
ANEKTPOIUTHICCKON JUccoruanuu 3 2

bu6nunorexa LIOK
[Tonstre o ruaponuse coneir 1 0
0 18.10.202
https://m.edsoo.ru/00add9d
3 4
but6mmorexa [IOK

1 0 0 25.10.202
https://m.edsoo.ru/00addd1

3 2


https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

16

17

18

19

20

3agad»

KonTponbnas padora Ne2 o teme

XUMHYECKHE p€aKuuu B paCTBOpax»

XJiopa

Xnoposogopo. ConsiHas KMUCIIOTA,

IIPUMEHEHHE

[TpakTiueckast padora Ne 2 o teme

3 OOmras xapakTepuCTUKa rajlOreHOB.

bubnunoreka LIOK

«Pemienne KCepuMEHTAIbHBIX 1
0 1 25.10.202
bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

3

«INEKTPOTUTUYECKAS TUCCOLIHALIUSL.
1 1 0 08.11.202
bu6mmoreka [IOK
https://m.edsoo.ru/00addec0

XuMHu4ecKue CBOMCTBa Ha mpumepe 1
0 0 08.11.202
bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

3

XMMHYECKHE CBOICTBa, monydeHue, 1
0 0 15.11.202
bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

3

«IlomydeHue CONsTHON KUCIIOTHI, 1
0 1 15.11.202
bu6mmoreka [IOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

21

22

23

24

25

u3yueHue e€ cBOMCTB» 3 BrluncieHus O ypaBHEHUAM

PE€arcHToB J1aH B H30BITKE

OOm1ast XxapaKTEpUCTHKA SIIEMEHTOB

AnnoTponHbie MOIU(MUKALIUU CEPHI.

Haxosxnienue cepsl 1 €€ coeTMHEHU I

B IIpUpoJie. XUMHUYECKHUE CBOWCTBA

cepbl
CepoBosopo, CTpoeHUeE,

q)HSHqCCKI/IC 1 XUMHYECKHE CBOMCTBA

OKCI/II[LI CCPBLI. CepHasi KHUCJIO0Ta,

CBOMCTBA, IPUMEHEHUE

XUMHUYCCKUX peaxuuﬁ, €CJIM OOUH U3
1 0 0 22.11.202
bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

3

1 0 0 22.11.202
bubnuorexa [IOK VIA-rpymnbt
https://m.edsoo.ru/00ade64a

3

1 0 0 29.11.202
bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

3
29.11.202
https://m.edso00.ru/00ade802
3
¢busnueckue U xumudeckne 1 0

0 06.12.202 bubmuoreka [{OK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

26

27

28

29

XUMHYECKUE PEAKLIUH, JIEKAIINE B
OCHOBE IIPOMBIIIIIEHHOT0 criocoba

IIOJIYYCHUA CCpHOfI KHCJIOTHI.

XHUMHYECKOE 3arpsA3HCHUC

OKpY>KaloIlEH Cpelibl COETMHEHUSIMH CEPbI

Brlunciieare MaccoBOi 101U

BbIXOJa ITPOAYKTA pCAKIIUU

061112151 XapaKTCPHUCTHUKA 3JICMCHTOB

VA-rpynmsl. A3or,

pacnpocTpaHeHue B IPUpPOJIE,

U XUMHUYECKUE CBOUCTBA

AMMuak, ero ¢puznueckue u

bubnunoreka LIOK

1 0 0 06.12.202
bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

3

1 0 0 13.12.202
bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

3

1 0 0 13.12.202
bu6mmoreka [JOK

https://m.edsoo.ru/00adeeab
3 ¢usnueckue

XUMUYECKHE CBOMCTBA, MOJIYYEHUE U
1 0 0 20.12.202
bu6mmoreka [JOK
https://m.edsoo.ru/00adf004



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

30

31

32

33

IIPUMEHCHUEC

[TpakTuueckas padota Ne 3 o Teme

CBOICTBY»

A3OTHAas KUCIOTa, €€ (hu3ndecKue u

XUMHUYECKUE CBOUCTBA

Hcnonb30BaHne HUTPATOB U COJIEN

AMMOHHS B KaUC€CTBC MUHCPAJIbHBIX

3arpsi3HEHUE OKPYKAIOLIEH cpe/ibl 3 COeTMHEHHSMH a30Ta

dochop. Oxeun dochopa (V) u

XHUMHUYCCKUC CBOﬁCTBa, MOJIYUYCHHUC

Hcnonb3oBanue GocaToB B

KaueCTBE MUHEPATBHBIX YIOOpEHUH.

«ITonnyuenue amMmmuaka, U3y4eHHE €ro
1 0 1 20.12.202
bubmuorexa [JOK
https://m.edso0.ru/00adf180

3

1 0 0 27.12.202
bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

3

ynoopenuit. XumMuueckoe 1 0
0 27.12.202 bubmmorexa [JOK
https://m.edso0.ru/00adf518

dbocdopHas kucnora, pusudeckre u 1
0 0 10.01.202
bu6mmorexa [IOK
https://m.edso00.ru/00adf68a

4


https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

34

35

36

37

3arpsi3HeHue IPUPOJIHON CPEIb

dbocharamu

Yraepon, pacipocTpaHEHHE B

CBOICTBA

Oxcunel yriaepona, ux Gu3nveckue u

XHUMHYECKHUE CBOMCTBA.

OKOJIOTUUECKHE Hp06HeMLI,

CBsI3aHHBIE ¢ OKCUAOM yrieposa (IV)

IIpakTuyeckas padora Ne 4 o Teme

bubnunoreka LIOK

1 0 0 10.01.202
bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

4

npupoze, Gu3NIecKue 1 XUMHYECKHE
1 0 0 17.01.202
bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

4

1 0 0 17.01.202
bu6nmoreka [JOK
https://m.edsoo.ru/00adfebe

4
YrosapHas KUCIIOTa U €€ COJIU 1
0 0 24.01.202
bu6mmorexa [IOK
https://m.edso00.ru/00ae006c¢
4


https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

38

39

40

41

42

"IlosryueHne yrieKucioro rasa.

KauectBennas pe€aKkuusi Ha

HepBOHa‘laﬂbHHe IIOHATHS 00

COEMHEHUSX yIiIepo/ia

[IpakTnueckas padora Ne 5.

Pemenue IKCIICPUMCHTAJILHBIX 3a/1a4

no TeMe «BaxkHeillne HeMeTaJuIbl U

COCOAUHCHUA»

KonTponbnas padota Ne3 mo teme

COCOUHCHUA»

1 0 1 24.01.202
bu6mmoreka [JOK

https://m.edsoo.ru/00ae027e
4 xapOoHaT-HOH"

OpPraHN4YCCKHX BCHICCTBAX KaK O 1
0 0 31.01.202
bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

4
Kpemuuii u ero coennuenus 31.01.202
https://m.edsoo.ru/00ae080a

4

1 0 1 07.02.202
bu6mmoreka [IOK
https://m.edsoo0.ru/00ae0bf2

4 ux
«Ba)xaelnme HeMeTaIbl U UX 1
1 0 07.02.202
bu6mmorexa [IOK
https://m.edso0.ru/00ae0el8
4


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

43

44

45

46

OO01mmas XxapakTepuCcCTHKa XUMUIECKUX
JJIEMEHTOB —

MeTauioB. Meramndeckas CBSI3b U

MCTAJUINYCCKasA KpUCTAJIJIINYCCKas

pemérka. Pu3nyeckue CBONCTBAa METAIIIIOB

XUMHUYECKHUE CBOMCTBA METAIJIOB.

HaIpsDKEHUH METaJlIoB
OO1u11e criocoObl MOTyYeHHS

MeTaiioB. CiuiaBel. BerauciaeHus mo

€CJIM OAWH U3 pCArcHTOB COACPIKUT 4 IIpuMeCcu

bubnunoreka LIOK

1 0 0 14.02.202
bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

4

OnexTpoxumMuueckui psin - 1 0
0 14.02.202 bu6mmoteka [IOK
https://m.edso0.ru/00ae1156

4

YpaBHEHUSM XUMHYECKHUX peakimii, 1
0 0 21.02.202
bu6mmoreka [IOK
https://m.edsoo.ru/00ae1156

[TonsiTHE 0 KOPPO3UU METAJIIOB 1
0 0 21.02.202
bu6mmorexa [IOK
https://m.edsoo.ru/00ae127

84


https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

47

48

49

50

51

OKcuIbl ¥ THAPOKCUIBI HATPUS U

[IenouHo3eMeNbHBIC METAJIIBI —

KaJILIIMA ¥ MarHui

O000IIIEHNE U CUCTEMATHU3AIINS

3HAHUH

but6mmoreka [IOK

[lemounsie metamibl 28.02.202
https://m.edsoo.ru/00ae14b2

4

1 0 0 28.02.202
bubmuorexa [OK kanus
https://m.edso0o.ru/00ae14b2

4

1 0 0 06.03.202

bu6nmoreka [JOK
https://m.edsoo.ru/00ael15e8

4

Baxueiinne coeqnaenus xkaapuus 1
0 0 06.03.202
bu6mmorexa [IOK
https://m.edsoo.ru/00ael15e8

4

1 0 0 13.03.202


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52

53

54

55

56

JKECTKOCTh BOIBI U CIIOCOOEI €€

[TpakTiueckast pabota Ne 6 o Teme

ycTpaHeHus"

AMpoTepHbIe CBOMCTBA OKCHIA U

but6mmoreka [IOK

1 0 0 13.03.202
bubnuoreka LIOK yctpanenus
https://m.eds00.ru/00ae1886

4
"YKECTKOCTH BOABI 1 METOIEI €6 1
0 1 20.03.202
bu6nmoreka [JOK
https://m.edsoo.ru/00aelae8
4
Amromuanii 1 0 0

20.03.202 bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

4

1 0 0 27.03.202
bubmuorexa [IOK runpoxcuaa
https://m.edsoo.ru/00aelc64

4

Keneso 27.03.202



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

57

58

59

OKCI/II[LI, TUAPOKCHUABLI U COJIN

xenesa (I11) u xxenesa (III)

O00011IeHIE U CUCTEMATU3AIUS

3HAHUH

ITpakTruueckas padora Ne 7.

Pemenne OKCIICPUMCHTAJIBHBIX 3aJia4

o TeMe «BakHelIIue MeTaIbl U UX

Brruncienus no YpaBHCHHUAM
XUMHUYCCKUX peaKuHﬁ, €CJIM OAWH U3

pCarcHToOB 1aH B M30BITKE WU

but6mmoreka [IOK

https://m.edsoo.ru/00ae1d86

1 0 0 10.04.202
bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

4

1 0 0 10.04.202

1 0 1 17.04.202
bu6mmoreka [JOK

https://m.edso0.ru/00ae3de8
4 coenuHEeHU»



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

60

61

62

63

64

65

COACPKHUT IPUMECH. Brranciaenus

MaccOBOM J0JIM BBIX0JIa POAYKTA pEaKLIUU

O06001IeHYE ¥ CUCTEMATU3 AL

3HAHUH

KontponbHast pabora Ne4 o reme

BemectBa u marepuansl B

MMOBCEAHEBHOM KM3HU YEI0BEKA

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpeibl

Pomne xuMun B PEIICHUHN SKOJIOTHYCCKUX
npobiem

but6mmoreka [IOK

1 0 0 17.04.202
bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

4

1 0 0 24.04.202

«Baxueiimue metamiel 1 ux 1 1

0 24.04.202 coequHeHns» 4

1 0 0 15.05.202
bu6nmoreka [JOK
https://m.edso0.ru/00ae3f50

4

15.05.202

4 https://m.edso0.ru/00ae4270
99 05.202 but6mmorexa [IOK

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

4


https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBubIil ypok. O60011eHIE 1

66 .
crcTeMaTH3aIus 3HaHUH

67 PesepBHrlit ypok. O60011eH1E U
cUCcTeMaTH3aIus 3HAHUI

68 PesepBHrlit ypok. O60011eH1E 1

CHUCTEMAaTHU3al i 3HAHWUM

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

68

22.05.202
4

29.05.202
4

29.05.202
4

but6mmoreka [IOK

bubnunoreka LIOK
https://m.edsoo.ru/00ae0d0a

bubnunoreka LIOK
https://m.edsoo.ru/00adb33c

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJNYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O ITPOLECCA OBA3ATEJBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

» Xumus, 8 kiacce/ ['abpuensa O.C., Octpoymos WU.I"., Cnaakos C.A.,

AxunonepHoe obmectBo «M3narensctBo «lIpocsemenne»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I'., Crankos C.A.,
AxknmonepHoe obectBo «M3aarenbeTBo «lIpocBenienney TadauibL:
[lepnognyeckast cucteMa XUMHYECKUX dnemMeHToB /1. U.

Memnneneesa, Ta0aMIIa pACTBOPUMOCTH, SJIEKTPOXUMUUECKHUM s HAIPSKECHUS

MCTAJIJIOB

METOJAUYECKUE MATEPUAJIbI JIUIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBECHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0CcHOBHOT0-00111€T0-00pa30BaHusl. -

Mertoaunueckoe-nocooue-ais-yunrens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/






