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1.IIOACHUTEJIBHAS 3AIIMCKA

IIporpamma o XMMHH Ha YpOBHE OCHOBHOI'O 001Iero 00pa3oBaHus COCTaBIE€HA HA OCHOBE TPEOOBaHMIl K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTebHON MPOrpaMMBl OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbIX B PI'OC 00O, a takxke Ha OCHOBe (enepaibHONW pabdodeii
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHUEMNIMU MpEnoaBanus y4eOHOro npeaMera « XuMus» B 00pa3oBaTeIbHbIX OopraHu3anuiax Poccuiickoii
denepanuu.

IIporpamma 1o XxuMuu Aa€T NpPEACTaBICHUE O LENAX, OOLe cTpareruu oOydeHUsi, BOCHIUTAHUSA U Pa3BUTHs OO0YYarOLIUXCS CPEICTBAMU
yueOHOro MpenMeTa, YyCTaHAaBJIMBAeT 00sA3aTelbHOE IPEIMETHOE COJAEp)KaHUe, NpPeJyCMaTpUBAeT paclpeieieHue ero Io KiaccaM u
CTPYKTYpUPOBAHHUE 10 pa3jesiaM U TeMaM IIPOrpaMMbl [0 XUMHUH, ONPEAEIAET KOJIMUYECTBEHHbIE U KaUeCTBEHHBIE XapaKTEPUCTUKU COJEpKaHUS,
PEKOMEHIYEeMYIO IOCIIE0BATEILHOCTh N3YUEHHSI XUMHUH C YIETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JJOTHKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuXcsl, ONpeaesisieT BO3MOKHOCTH MpeIMeTa IS pean3aliy TpeOOBaHHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTenbHON IPOrpaMMbl Ha YPOBHE OCHOBHOI'O 001I1eT0 00pa30BaHMs, a TAaKXkKe TpeOOBaHMM K pe3ysibTaTaM 00y4eHUsI XUMHUH Ha YPOBHE LieJIei
U3Y4EHHUs [IPEIMETA U OCHOBHBIX BH/I0B y4E€OHO-TI03HABATENIbHOMN 1€ATEIbHOCTH 00YUarOIIEerocs 10 OCBOEHUIO y4eOHOIO COJIEpIKaHus.

3HaHME XMMUHU CIIY>)KUT OCHOBOM U1 (POPMUPOBAHUSI MUPOBO33PEHNUS 00YUaIOLIErocsl, €ro NpeACcTaBIeHni 0 MaTepHaIbHOM €JUHCTBE MUPA,
BAXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XMMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILEHUAX SHEPTUU U 00 3BOJIIOIMU BEIIECTB B NMPHUPOJE, O MYTSIX
peleHust riI00anbHbIX NPo0JIeM YCTOHUMBOrO pa3BUTHUS YEJIOBEUECTBA — CHIPhEBON, YHEPIETUUECKO, MUIIEBON U IKOJIOTHYECKOM Oe30macHoCTH,
po0JIeM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peajM3allud BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (OPMUPOBAHUS KyJIbTYphbl JTUYHOCTH, €€ oOuied M (yHKIMOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OpPMHUPOBAHME MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEH O0Oy4YaroIIMXCsi, HABBIKOB HX CaMOCTOATEIbHOW y4eOHOM
NS TeIbHOCTH, KCIEPUMEHTAIBHBIX U HCCIEI0BATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B MOBCEAHEBHOW >KM3HH, TaK U B MPOPECCHOHATBHON
NESITENIBHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAyYHOTO MBIIIUIEHUS, 3aKJIa/(bIBAET OCHOBBI 1I€JIOCTHOTO B3IJIs/1a HAa €JMHCTBO MPUPOIBI M YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU €CTECTBEHHO--HAyYHOU IPaMOTHOCTH 00yUaroLUXCs;

Croco0CTBYET (POPMUPOBAHNUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAaHUSAM, K IPUPO/JIE, K UETIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHUECKOE 00pa30BaHue 00YJAIOLIIXCS.

JlaHHble HampaBiieHUsT B OOyYeHHMHM XHMHMU OOECIeUMBAIOTCSA CHEeUU(UKON colepkaHus y4eOHOTo IpeaMeTa, KOTOPBIM sBIseTcs
MeJarornyecky alalTHPOBaHHBIM OTpakKeHHEeM 0a30BOI HAYKH XMMHHU Ha OINpeeIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa30BaHUs OPUEHTUPOBAH Ha OCBOCHHE O0YUYaIOIIMMUCS CUCTEMBI IEpBOHAYATIbHBIX MOHATHI
XUMHH, OCHOB HEOPTaHMYECKON XMMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUH.



CtpykTypa cofep kaHus MporpaMmbl [0 XUMUHU c(OPMHUPOBAHA HA OCHOBE CUCTEMHOT0 MOAX0/1a K e€ uzyueHuto. CosiepkaHue CKIIa bIBaeTCs
U3 CHUCTEMbl HNOHATUH O XMMMUYECKOM 3JIEMEHTE M BEIEeCTBE M CHCTEMBbl NMOHATHH O XMMUYecKod peakuumu. O0e 3TH CHCTEMBl CTPYKTYPHO
OPraHHU30BaHbI 10 IPUHLIUITY [TOCJIEJOBATEIBLHOIO PA3BUTHs 3HAHUN HA OCHOBE TEOPETUYECKUX NPEACTABICHUM PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YEHHMSI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— MPE/ICTaBIEHUH 00 JIEKTPOIUTHYECKOM TUCCOIMALIMY BELIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKHU MOTYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIIEIOBATEIHHO
OT OJIHOTO YPOBHSI K JPYrOMY, BBINONHAA (YHKUUU OOBSICHEHUS W MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH IMPAKTUYECKOTO
IIPUMEHEHHUS U NIOJIy4YEHUS U3Y4aeMbIX BELICCTB.

OcBoeHMe nporpaMMsbl [0 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O XUMUUYECKON COCTaBIIAIONICH HAyYHONW KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPHUPObI, IEHHOCTHOTO OTHOUIEHHS] K HAYYHOMY 3HAHHIO U METOJ/IaM IO3HaHUA B Hayke. M3yueHne XUMUu NpOUCXOJUT C
MpUBJIICUCHNEM 3HaHUH U3 paHee H3yYeHHBIX YYeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «bruomorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy u3yyeHMH XHUMHUHM HPOUCXOIUT (HOPMUPOBAHME 3HAHMKM OCHOB XMMHYECKOH HAyKM Kak OOJIACTH COBPEMEHHOIO0 €CTECTBO3HAHMS,
IIPAKTUYECKOHN IeSATEIbHOCTH Y€I0BEKa U KaK OHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHL. 3a/1a4a yueOHOro IpeMeTa COCTOUT B (POpMUPOBAHUU
CUCTEMbl XMMMYECKHUX 3HAHUH — BaXHEUIIMX (PAKTOB, MOHSITUM, 3aKOHOB U TEOPETUUYECKUX IOJOKEHHUM, IOOCTYNHBIX 0000IIeHUH
MHPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKH, B MPUOOIIEHUH K HayYHbIM METO/1aM IIO3HAHUS IPU U3yYEHUH BEILIECTB U XUMUYECKUX PEAKIHi, B
(opMHUPOBAHUU U PA3BUTUU I103HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B y4eOHO-[T03HABATEIbHOMN U yueOHO-UCCIIe10BaTeIbCKON 1€ATEIbHOCTH,
OCBOEHMH paBUII O€30M1aCHOr0 OOpaIlleHus C BELIECTBAMH B TOBCEITHEBHON KHU3HU.

[Ipu u3yyeHnr XUMUHU Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHUs Ba)KHOE 3HAUEHHUE IPUOOPENH TaKue 11U, Kak:

— (popMUpPOBaHNE UHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, FOTOBOM K caMOOOPa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSTHIO
peleHHi, CIOCOOHOMN alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOyuYeHHs] Ha CHCTEMAaTHYECKOEe NMPHOOIIEHUE OOYHYaIOUIMXCS K CaMOCTOATEIbHON I03HaBaTEIbHON JeSTeNbHOCTH,
Hay4YHbIM METO/IaM NO3HaHUs, POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— o0ecrieueHre YCIOBUM, CIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYaAIOIIMMUCS OTBITa Pa3HOOOPA3HOM JEATEIBHOCTH, TMO3HAHUS W
CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHILIMH ), UMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJIs1 PAa3JIMUHBIX BUJIOB JESTEIBHOCTH;

— (opmupoBaHue 001IeH (YHKIIMOHATBHON M €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YUCIJIE YMEHUN OOBSCHATH U OLEHUBATH SBJICHUS
OKPY>KaIOILIEr0 MUpPa, UCIIONb3Yys 3HAHUS U OIBIT, NOJy4YE€HHBIE MIPH U3YYEHUU XUMUHU, IPUMEHATh UX MPU PELIeHUH MpoOjIeM B MOBCEIHEBHOM
KHU3HU U TPYJOBOU J€SATENbHOCTH;

— ¢opmupoBaHue y OOy4aromuxcs TyMaHHUCTUYECKUX OTHOULICHWH, MOHMMAaHUS IIEHHOCTM XHWMHYECKUX 3HAHUH s BBIPAOOTKU
HKOJIOTHYECKH 11€JIECO00Pa3HOT0 MOBEICHUS B OBITY U TPYIOBOM JIEATETLHOCTH B IIEIIAX COXPAHEHHs CBOETO 370POBbs M OKPY KaIOIIeH IPUPOAHOI
Cpe.ibl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJII M CAaMOBOCHUTAHHMIO Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX
LIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPO(UIIs ¥ HANPaBIEHHOCTH JJaIbHEHIIIEro 00y4eHuU .



OO1iee 9uco 4acoB, OTBEACHHBIX IS U3YYCHUS XMMUU Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi, coctapiseT 136 yacoB: B 8 kinacce —
68 yacoB (2 yaca B Hezeqto), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).

2.COAEP)XAHUE OBYYEHUA

8 KUIIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUU B ®KU3HU YeIOBEKa. XMMHUS B cucTeMe HayK. Tena u BemecTBa. GU3nyecKue CBOMCTBA BEUIECTB. ATperarnoe
cocrosinue BemecTB. [lonaTre o MeTonax no3Hanus B XuMuu. Yuctoie BemecTBa U cMecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U Cl0KHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuyeckas Gopmyna. BaneHTHOCT, aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IMOCTOSHCTBA cOCTaBa BellecTB. OTHOCHTENbHAS aTOMHAas
Macca. OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBast 10J11 XUMUYECKOT0 3JIEMEHTAa B COCIMHCHUH.

KommyectBo Bemecrsa. Moib. MoisipHas macca. B3anMocCBs3b KOIM4YECTBa, MAacChl M YHCIIA CTPYKTYPHBIX €IUHUILl BenlecTBa. Pacuérel 1o
dbopMynaM XUMHUYECKUX COESAMHEHUN.

Pu3nuecKrue 1 XUMUYECKHUE SBJICHUA. XUMHUYECKasl peakius U e€ NPU3HaKU. 3aKOH COXPAaHEHUsI MAacChl BEIIECTB. XMMUUYECKUE YPABHEHUSI.
Krnaccudukanus XuMHYECKAX peakinii (COSAMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYAOW, IMpaBUIaMu padOThl B J1a0OpaTOpUU M MpuéMamu oOpaiieHus ¢ JabopaTopHBIM 00OpYyIOBaHHUEM,
U3Y4YEeHHE M ONMHcaHue (PU3NYECKUX CBOWCTB OOpa3IlOB HEOPTaHWYECKUX BEIIECTB, HaOMIoAeHHe (u3nyecKuX (TUIaBIeHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUTIEHHE U KOHJIEHCAIIMS BOJIbl) U XUMUUYECKHUX (TOPEHHE CBEYH, TPOKATMBAHNE METHON MPOBOJIOKH, B3aMOJICHCTBHE
MeJla ¢ KUCJIOTOMN) IBJIEHUH, HAOJII0JeHUE U ONMCaHUe TPU3HAKOB IPOTEKAaHUS XUMUUECKHUX peakuil (pas3okeHue caxapa, B3auMOAeCTBHE CEPHOI
KHCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu marpeBanuu, B3auMoAecTBHE xene3a ¢ pactBopoM coiu Meau (1), nzyuenue
CrocO00B pa3ieNieHus] CMecel: ¢ MOMOIIbI0 MarHuTta, (UIbTPOBAHME, BBIMAPUBAHUE, TUCTHILISAIMS, XpoMaTorpadus, MpPOBEIEHHUE OYUCTKU
MMOBApPEHHOM COJM, HAOIOJCHUE U OMMCAHUE PE3yIbTATOB MTPOBEACHUS OTBITA, MJUTFOCTPUPYIOLIET0 3aKOH COXPAaHEHUSI MacChl, CO3JJaHUEe MOJIeIIeH
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — ayeMeHT u mpocToe BemecTBo. HaxoxaeHue Kuciaopoja B npupoje, husndeckue u
XUMUYEeCKUe cBoWcTBa (peakumu ropeHus). Oxcuasl. [Ipumenenune kucnopona. CrmocoObl TOMyYeHHUS KHCIOpPoJa B JabopaTopuu H
npomsinuieHHOCTH. KpyroBopot kucinoponaa B npupojie. O30H — atoTpornHas MoAuUKAIIS KUCIOpo/a.

TemnoBoii 3pPexT XUMHUIECKOH peakluu, TEPMOXUMUYECKHE YPaBHEHUS, IK30- U DHIOTEPMUUYECKUE PEaKIHH. TOMINBO: yroilb U METaH.
3arpsi3HeHue BO3AyXa, yCUIEHUE MTapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIOA.

Bomopon — anemenT u mpoctoe BemniecTBo. Haxoxienne Bogopoaa B mpupoie, Gu3ndecKue 1 XUMUYECKUE CBOMCTBA, TPUMEHEHHNE, CTIOCOOBI
nosy4yeHusi. KHcioTsl 1 coun.

Monsipablii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.



®usnueckue cBorcTBa BoAbl. Bona kak pactBopureins. PacTBopsl. HachlllieHHBIE 1 HEHACBIIIEHHBIE PacTBOPBL. PacCTBOpUMOCTB BELIECTB B
Bozie. MaccoBast 1011 BellecTBa B pacTBOpe. XMMHMUYECKHE CBOMCTBa BoAbl. OcHOBaHMA. Poib pacTBOpOB B NMPUPOJE U B KU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arps3HeHue NpupoaHbiX BoA. OXpaHa U OUMCTKA PUPOJIHBIX BOJI.

Knaccudukanus neopranmdyeckux coenuHenuit. Oxcunpl. Kiaccudukamnuss oxcuaoB: coieoOpasyomiue (OCHOBHbBIE, KHCIIOTHBIE,
amdoTepHbIe) 1 HeconeoOpazyrone. Homenknarypa okcunoB. dusnyeckie 1 XMMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHne okcHIoB.

OcnoBanwust. Knaccudukanus ocHOBaHUH: MIETOYN M HEPACTBOPUMBIE OcHOBaHMA. HoMeHKkIaTypa ocHOBaHUH. DuU3nuecKkue 1 XUMUYECKHE
cBolicTBa ocHoBaHUU. [losryuenre ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenkiarypa kucinot. @uznueckrue 1 XuMUYeCKre CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTamioB H. H.
bekerosa. [loryuenne Kucior.

Conu. Homenkunarypa coneil. @u3znueckue U XuMuieckue cBoictna coseil. [lonyuenue coneil.

I'eneTnueckas cBsI3b MEXKIy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIIPEJIEIICHUE COJIepKaHusl KUCIOpOAa B BO3/1yXe, MOIy4eHHE, COOMpaHue, paclio3HaBaHUE U U3yUYEHHE CBOMCTB KHUCIOPOJa,
Ha0JTI0ICHUE B3aUMO/ICHCTBUS BEIIECTB C KUCIIOPOIOM M yCIIOBHSI BOSHUKHOBEHUS M TIPEKPAIICHHSI TOPSHUS (T10kKapa), 03HAKOMIICHHE ¢ 00pa3amMu
OKCHJIOB U OIMCAHHE UX CBOICTB, MOJIy4YeHHE, COOMpaHue, paclio3HABaHUE U U3YYECHHE CBOMCTB BOAOPOa (TOPEHHE), B3aUMO/ICHCTBHIE BOIOPOIA
c okcuaoMm menu (II) (Bo3MOXKHO MCHONBb30BaHME BHJIEOMATEpUANIOB), HAOIIOACHHE OOpa3lloB BEIECTB KOJIMYECTBOM | MOJIb, MCCIeOBaHUE
0COOEHHOCTEH PaCTBOPEHMSI BEHIECTB C Pa3JIMYHON PACTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C ONPEACIIEHHON MAaCCOBOM JOJIEH PAaCTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJUIaMU (HATPUEM M KalibliieM) (BO3MOKHO MCIOJIB30BaHUE BUIEOMATEPUATIOB), UCCIIE0OBaHNE 00pasIoB
HEOPraHMYECKUX BEILIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJICHHE W3MEHEHMsS OKPACKM HMHAMKATOPOB B PAacTBOPAaX KMCJIOT M IIeNlouel, h3ydyeHue
B3auMozeiictBus okcuna Meau (II) ¢ pactBopom cepHOI KMCIOTBI, KUCIOT C METAJUIAMH, PEaKIMA HEUTpaau3aluH, MoJIyyeHne HepacTBOPUMBIX
OCHOBaHUH, BBITECHEHHE OJHOIO METajula JIPYyIrUM U3 PacTBOpa COJM, PEUIEHHE 3KCIEPUMEHTANbHBIX 3ajad Mo TeMe «BaxHelmme kiacchl
HEOPraHUYECKUX COCAUHEHUN».

Ilepuoanuecknii 3axkoH n [lepnoanueckas cucreMa xummuiyeckux 3jaemMeHToB JI. . MenneneeBa. CtpoeHune atoMoB. XuUMHUYecKast
cBfA3b. OKNCIUTE]BHO-BOCCTAHOBHUTEIbHBIC PEAKIMHT

IlepBble MOMBITKH KJIacCU(UKAUN XUMUYECKUX 3J1eMEHTOB. [IoHATHE O IpyImnax CXOAHBIX JIEMEHTOB (ILEJIOYHBIE U MIETOYHO3EMENbHBIE
METaJJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yoT aM(pOTepHbIE OKCUbI U TUIPOKCUIBL.

[Tepnonnueckuit 3akoH. Ilepuonnueckas cucremMa xumudeckux sieMmeHToB J[. M. MenpaeneeBa. KopoTkoneproaHas U JUIMHHOIIEPUOAHAS
dopmel [Teproauueckoit cucteMbl xummudeckux 3nemeHToB J[. Y. MenneneeBa. [leproast u rpynmnsl. Ou3nyueckuil CMBICT MOPSIKOBOTO HOMEPA,
HOMEPOB MEPUO/IA U TPYIIIHI JIEMEHTA.



Crpoenne atromoB. CoctaB aTOMHBIX siep. M3oromnbl. DnekTponbl. CTpoeHHE 3JEKTPOHHBIX 000J0YEeK aTOMOB IMEpBBIX 20 XUMHUYECKUX
aneMeHToB [lepuoanueckoit cucremsl 1. 1. Menaeneesa. XapakTepuCTUKA XUMHYECKOTO JJIEMEHTA IO €r0 NOJIOKEHUIO B [leproanueckon cucreme
. . Menpeneena.

3aKOHOMEPHOCTH U3MEHEHMS paguyca aTrOMOB XMMHYECKUX 3JEMEHTOB, METAJUIMYECKUX U HEMETAUIMYECKHX CBOMCTB IO TpyIIaM M
epuoaam.

3nauenue [leproauueckoro 3akoHa u [lepuoanyeckoi cHCTEMbl XMMHUECKUX JIEMEHTOB Ul pa3BUTHS HayKH U npaktuku. [{. 1. Mennenees
— Y4EHBIN U TPAKIaHKH.

Xumundeckas cBsi3b. KoBaneHTHas (MOJspHAst U HEMOJSIPHAs) CBA3b. DJIEKTPOOTPHUIIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenp oxucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHbIE peakuuu. [Ipoluieccel OKucieHUss W BoccTaHOBIEHUS. OKHUCIUTENN U
BOCCTAaHOBUTEIH.

Xumuueckuii 3xcnepumenm:

M3y4eHHe 00pa3lioB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOACHCTBHE THAPOKCUIA IMHKA C PACTBOPAMHU KHUCIIOT U LIEJIOUEH, TPOBECHHE
OIIBITOB, MWUIFOCTPUPYIOIINX IPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakliuu pas3jiokeHUs, COEIMHEHUS).

Meoswcnpeomemnnie ceasu

Peanu3anust MEXIpEAMETHBIX CBS3€H MPHU M3YYCHHH XUMHH B § KJIacce OCYILECTBISIETCS Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
-HaYYHBIX MMOHATUMN, TAK U MOHATUH, ABISIOIIMNXCA CUCTEMHBIMU UISI OTAENBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO LIMKJIA.

OO01iue ecTecCTBEHHO--HAayUHbIE TMOHATHSA: HAay4YHbIM (akT, TMIIOTe3a, TEOpUs, 3aKOH, aHaIM3, CHHTE3, Kiaccu(UKalus, NepUOIUIHOCTD,
Ha0Jt0/IeHNE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHNUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOMbl, PaJHMOAKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUMN 3apsij,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIIECTBa, ra3, (pu3nueckue BeIMUUHbI, €AUHHIIBI HU3MEPEHNUs1, KOCMOC, TIaHeThI, 3BE3/1b1, COoHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpPaJIbl, TOPHBIE TTOPO/IbI, TIOJIE3HBIE UCKOMAeMble, TOTUTUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peakIus

Ilepunognueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux aeMeHToB J[. M. MenpaeneeBa. CtpoeHne aTomMoB. 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB XUMUUECKHX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHsI, KAIbIH U UX COEUHEHUH B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB
B [lepnoanyeckoi cuctemMe u CTpOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOM CBsI3U. THUINBI KPUCTAIUIMYECKUX PEHIETOK, 3aBHCHUMOCTh CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUTMYECKOUN PEeIETKU U BU/Ia XUMUYECKON CBS3H.



Knaccudukanuss 1 HOMEHKJIAaTypa HEOPTaHWYECKHX BEUIECTB. XHMMHUYECKHE CBOWCTBA BELIECTB, OTHOCSIIMXCS K PAa3IUYHBIM Kiaccam
HEOpPraHUYECKUX COCAUHEHUN, TeHETUYECKasl CBSI3b HEOPraHUUECKHUX BEILECTB.

Knaccugukanus XUMHYEeCKUX peakyil 10 pa3IuyHbIM IpHU3HaKaM (110 YUCITY M COCTAaBY yYacTBYIOIIMX B PEAKLUHU BEILECTB, I10 TEIIIOBOMY
3¢ dexTy, 10 U3MEHEHHIO CTETIEHEH OKUCIEHUS! XUMUYECKHX 3JIEMEHTOB, TI0 0OpPaTUMOCTH, 110 YYaCTHIO KaTaau3aropa). JK30- U SHIA0TEPMHUECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHMSL.

[Tonsatue o ckopoctu xumuueckon peakiuu. [lonsTie 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusx. [[oHsATHe 0 rOMOTeHHBIX U
rereporeHHsIx peakuusx. Ilonarue o karanusze. [Tonarue o xumuyeckoM paBHOBeCHH. PaKTOPBI, BIUSAIOIME HA CKOPOCTh XUMUYECKON peakLuu U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHSL.

OKHUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIHH, JIEKTPOHHBIN OallaHC OKHCIUTEIHHO-BOCCTAHOBUTENHHOM peakunu. CocTaBiIeHNE ypaBHEHUN
OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMI C UCTIOJIB30BAHUEM METO/1A AIEKTPOHHOTO OalaHca.

Teopus 3IIEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOJIIMTHI U HEDJIEKTPOIUTHI. KaTnoHbl, aHMOHBL. MexaHu3M IUCCOLMAlMU BEIIECTB C
pa3IUYHBIMU BUJAMHU XUMUYECKOH cBsi3u. Crenenp aucconrannu. CUIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakiium moHHOro oOMeHa. YCIOBHS NMPOTEKAaHUS PEaKlIWii MOHHOTO OOMEHa, IMOJIHBIE W COKPAIIEHHbIE HMOHHBIC YPaBHEHHS PEaKIHil.
CBoiicTBa KUCJIOT, OCHOBAHHUH M COJIEH B CBETE MPEACTaBICHUHN 00 JIEKTPOIUTHIECKOM nuccormanuu. KauecTBeHHbIe peakiiuu Ha HOHBI. [loHsTHE
0 THJIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAINTMYECKUX PEHIETOK HEOPIaHUYECKUX BELIECTB — METAJNIOB U HEMETAJUIOB (TpaduTa U aiMasa), CII0KHBIX
BELIECTB (XJIOpUJa HaTpusl), UCCIETOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKON peakuy OT BO3JAEHCTBUS PA3IUUHBIX (DAKTOPOB, HCCIIEI0BaHUE
3JIEKTPOIIPOBOTHOCTH PacTBOPOB BEILIECTB, MPOIECca TUCCOLUAIMN KUCIIOT, IIeno4el 1 coyieil (BO3MOXHO HMCIIOJIb30BaHUE BUAEO MAaTEpUAIIOB),
MIPOBE/IEHUE OIBITOB, MIUTIOCTPUPYIOLINX MPU3HAKY NMPOTEKAHUS peakluii HOHHOro oOMeHa (0Opa3oBaHue 0cajika, BblAEICHHE ra3a, oOpa3oBaHue
BO/Ibl), OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX peaklui (TOpeHue, peakiuHu pa3iioKEHUs, COECIUHEHUS),
pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C IOMOIIIbIO KAUYECTBEHHBIX PEAKIMI Ha HOHBI, PEIIEHHE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl 1 MX cOeIHHEHHSA

OOm1ast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOECHHUS aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoeHue U (pu3nyeckre cBoicTBa
NPOCTHIX BEIIECTB — TaJOreHOB. XUMHUYECKHE CBOWCTBA Ha IpHMepe XJopa (B3aUMOICHCTBHE C METaUIaMH, HEMeTajulaMH, IIEI0YaMu).
XnopoBoaopoa. CoiisiHast KMUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIy4YEeHHE, PUMEHEHHE. J[eficTBUE XJIopa U XJIOPOBOJIOPOJA Ha OPTaHU3M YEIOBEKA.
Baxuerime Xaopuabl U UX HAX0XKAECHUE B MPUPOJIE.

OOmast xapakrepuctuka s71eMeHToB VIA-rpynmbel. OcoOOEHHOCTH CTpPOEHHsI aTOMOB, XapakTepHble CTerneHH okucieHus. CTpoeHue u
¢u3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOITHBIE MOJU(PHUKAIIMN KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA CEpHI.
CepoBonoposi, cTpoeHue, (pu3nueckue U XUMHYecKue cBOMCTBAa. OKCHUIBI Cepbl KaK MpPEICTaBUTENM KUCIOTHBIX OKcuaoB. CepHasl KHCIOTa,



¢u3nveckre U XMMUYECKHE CBOICTBA (00IIMe KaK MPeJCTaBUTEIS KJlacca KUCIOT U crenuduyueckue). XMMUUYECKHE pPeaKkIiy, JISKaIe B OCHOBE
MPOMBIIIICHHOTO CIOco0a MOy4eHus] cepHOi KHUCIOTHL. IlpumeHenne cepHol KuciaoThl. Conmu CepHON KHUCIOTHI, KAUeCTBECHHAs PEaKIHs Ha
cyibdaT-uoH. Haxoxenue cepsl U €€ coequHeHH B mpupoe. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH Cpelbl COeTMHEHUSIMU CePbI (KUCIOTHBIE
JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpAaIllCHUSI.

OOmasi xapakTepucThKa OJJIeMEHTOB VA-rpymnmbl. (OCOOGHHOCTH CTPOSHHS AaTOMOB, XapaKTepHbIC CTEIEHW OKHUCIEeHHUs. A30T,
pacrpocTpaHeHHe B MpUpoje, GU3NYeckue U XUMUYeckne cBoiicTBa. KpyroBopot asora B mpupoje. AMMHUAK, ero (U3NYeCKHe U XUMHUYECKUE
CBOICTBa, Mony4yeHue u npuMenenue. Conu aMMOHHMs, UX (PU3UUYECKUE U XMMHUUYECKHE CBOWMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI
aMMOHHUA. A30THas KUCIIOTA, €€ MolyueHue, PU3ndeckue 1 XUMUIEeCKHe CBOMCTBA (00IIMe KakK MPEeACTaBUTENS Kilacca KUCIOT U CeU(pUIECKHe).
Hcnonb30BaHne HUTPATOB M COJEM aMMOHHMSI B KayeCTBE MMHEPAIbHBIX YAOOpeHHH. XUMHUECKOe 3arpsA3HEHHE OKpYXKaIoLIeH cpezbl
COCMHEHHUSAMH a30Ta (KHCIOTHBIC JIOKIU, 3arps3HEHUE BO3]yXa, MOYBBI M BOJ0EMOB). Docdop, amrorpomsbie Moaudukanuu ¢ocdopa,
¢usznueckue u xummuueckue cpoiictBa. Okcun docdopa (V) u dochopHas kucnora, pusnueckue M XUMUYECKHE CBONCTBA, IMOIYYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUN.

O6mas xapakrepuctuka s1aeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCICHUA. YTIIEPOJ,
AJUTOTPOTHBIE MOIU(UKAINH, PACIIPOCTPAHEHUE B IPUPOAE, PU3NIECKUE U XUMUYECKHE CBOICTBA. Aicopbuust. KpyroBopot yriaepoaa B mpupoze.
Oxcuasl yraepoaa, ux (u3MUeckue U XMMUYECKHE CBOMCTBA, NEHCTBHE HA >KUBBIE OPTaHU3MBI, MOJYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE
npobJeMbl, CBA3aHHbIE ¢ OKcuaoM yraepona (IV), rumoresa rnoGanbHOro MOTEIUIEHUS KJIMMaTa, TapHUKOBBIN 3((dekT. YronabHas KucioTa u eé
CONM, WX (HU3MUECKHE W XUMHUYECKHE CBOMCTBA, IMOJydeHWE W NpuMeHeHne. KadecTBeHHas peakius Ha KapOoHaT-woHBI. Vcronb3oBaHue
KapOOHATOB B OBITY, METUITHE, TIPOMBIIIJICHHOCTH M CEIBCKOM XO03SHCTBE.

IlepBoHauyaIbHBIE TOHATHUS 00 OPraHUYECKHUX BEIECTBAX KaK O COEAMHEHUSX yriiepoa (MeTaH, 3TaH, THJIEH, alleTUJIeH, 3TaHOJ, [NIMIEPHUH,
yKcycHast kuciota). IIpupoaHble HCTOYHUKH YTIIEBOAOPOAOB (YroJib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTHl UX MepepaboTku (OeH3MH), UX POib B
OBITY W TPOMBIIIICHHOCTU. [loHSITHE O OMONOTHMYECKM BAaXKHBIX BEIIECTBAX: JKHpax, OelKax, yriaeBoJax — M WX PO B JKU3HU YeNIOBEKa.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHNIECKUX COSTUHEHH.

KpemHuuii, ero puznueckre u XuMu4eckre CBOMCTBa, MoydyeHue U npumeHenue. CoeiMHeHUs! KpeMHUs B pupojie. O0Imue npeacTaBieHus
00 okcuzae kpemuus (IV) n xpemHueBoil kuciore. CHIMKaThl, UX UCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHelme cTpouTenbHbIe
MaTepuaibl: KepaMuKa, CTEKJO, IIEMEHT, OeToH, ene300eToH. I[Ipobiembl 0e30macHOro0 HMCHOJIb30BAHUS CTPOUTENBHBIX MaTepUANIOB B
MOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHne oOpa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJISIHOM KHCIOTHI, MPOBEAECHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U
HaOJI0IeHNe PU3HAKOB UX MPOTEKaHMsI, OMBITHI, OTpakaromye GU3NYeckue 1 XMMHUYECKUE CBOMCTBA TaJIOT€HOB U UX COEJUHEHUH (BO3MOKHO
WCIIOJIH30BaHNUE BUJIEOMATEPHAIIOB), O3HAKOMJICHHE ¢ 00pa3aMu XJIOpUI0B (TAJIOTEHUIOB), 03HAKOMIIEHHE C 00pa3liaMu Cephl U €€ COeMHEHUSIMHU



(BOBMOXKHO HCIIOJIb30BAHHME BHJICOMATEPUAIIOB), HAOIIOJACHHUE Ipollecca OOYIIIMBAHMS caxapa IMOJA JEHCTBUEM KOHIICHTPUPOBAHHOW CEpPHOMN
KHCIIOTHI, U3YUYCHUE XUMUYECKIUX CBOWCTB pa30aBICHHON CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peaKiny Ha CyIb(GaT-uoH U HAOIIOIeHUE
npu3Haka e€ MpOTeKaHHs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOMCTBaMU a30Ta, ¢ochopa U UX COEAUHEHHH (BO3ZMOXKHO HCIIOJIb30BAHUE
BUJICOMATEpPHAIOB), 00pa3liaMu a30THBIX U (OCPOpHBIX YIOOpEHUI, MOoTydyeHue, coOupaHue, paclo3HaBaHUE M M3yYyeHUE CBOWCTB aMMHUAKa,
MPOBEJICHUE KAYECTBEHHBIX pEAaKIUi Ha HWOH aMMOHUA © ¢docdar-uoH W H3YyYCHHE TPU3HAKOB UX TPOTCKAHUS, B3aMMOJCHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbIO (BO3MOKHO MCIOJIb30BaHNE BHIEOMATEPUAIIOB), U3yUYE€HHUE MOJIEJICH KPUCTANIMYECKUX PEHIETOK
anMasa, rpaduta, QyuiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOlUU PAcTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTUBOTra3a, MoIy4YeHue, cooupaHue, paco3HaBaHUE U U3YUYEHHE CBOMCTB yrieKUCIIOro rasa, poBeIeHne KaueCTBEHHBIX peakinii Ha KkapOoHat
U CWIMKAT-HOHbl W H3Y4YEHUE IMPU3HAKOB HX IMPOTEKAHUsA, O3HAKOMIICHHE C TMPOAYKUHEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE
SKCIEPUMEHTAIBHBIX 33714 10 TeMe «BakHeNme HeMETaUIbl U UX COCIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO0mias xapakTepUCTHUKAa XMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHMHM HMX MOJIokeHUs B llepuoanueckoil cucremMe XMMHUYECKUX
sanemenToB JI. 1. MenneneeBa u crpoenus atoMoB. CTpoeHHe METauIoB. MeTalinyeckasl CBsi3b M METAJUNIMYECKasi KPUCTAINUECKasi pemérka.
DNEeKTPOXUMHUYECKUN Psifl HAPsHDKEHUN MeTauioB. DU3NYEecKne W XUMUYECKHUE CBOMCTBa MeTauioB. OOmmme crocoObl MOJYYeHHS METaslIoB.
[ToHsTHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyTyH, TIOPATIOMUHUMN, OpOH32a) U UX IPUMEHEHUE
B OBITY U TPOMBIIIJICHHOCTH.

[[lenounble MeTamnbl: nosiokeHue B Ilepmogmueckoit cucrteme xumudeckux sneMeHTtoB . M. MenpaeneeBa, CTpoeHHWE HX aTOMOB,
HaxoXJieHue B mpupoje. Puznveckne M XUMUUYECKHE CBOMCTBA (Ha mpumepe HATpuss W Kamus). OKCHABl M TUAPOKCUABI HATPHUS M KaJlUs.
[IprMeHeHne WEeT0YHbIX METAIUIOB U UX COCITMHEHUN.

[IleroyHO3EMENBHBIE METAUIBI MAarHUM U KAJIBLUU: noJiokeHue B Ilepuonnueckon cucrteMe xumuyeckux anemeHtoB 1. M. Menneneesa,
CTPOEHHUE X aTOMOB, HAX0XJIeHHE B npupoie. Pusndeckre u XMMHUIECKUE CBOMCTBA MarHus U Kajiblus. BakHeime coennHeHUs Kb (OKCHUT,
THJIPOKCHL, o). KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuit: nonoxenue B [lepuognueckoil cucreme xumuueckux snemeHToB J. . MenaeneeBa, cTpoeHre aToMa, HaXOXKIECHUE B IPUPOJE.
duznyeckue U XUMHUYECKHE CBOICTBA amoMUHUsA. AMGBOTEpHBIE CBONCTBA OKCHJIA M TUAPOKCHIA aTFOMUHUS.

Kenezo: nonoxenue B Ilepuognueckoit cucteme xumudeckux annemeHToB J[. . MenaeneeBa, CTpoeHHE aToMa, HaXOXK/JIEHUE B MPUPOJIE.
dusnyueckre 1 XUMUUIECKHE CBOMCTBA kene3a. OKcubl, TuApokcuabl U conu xenesa (11) u sxenesa (III), ux cocras, CBOMCTBA U TIOJyYECHHE.

Xumuueckuii IKCnepumMeHm:

O3HaKOMIJIEHHE ¢ 00pa3aMi METAJJIOB U CIUIaBOB, UX (PU3MYECKHMH CBOMCTBAMH, H3yUYEHHUE PE3YILTATOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCHJA KalblUg M HATPUS C BOJOW (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPHAIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJBI, TMpoOIlecCa TOPEHUs JKelle3a B KHUCIOpoje (BO3MOXKHO HCIIOJIb30BAHHE



BHUJICOMATEPHUAIIOB), IPU3HAKOB ITPOTEKAHNS KAUYECTBEHHBIX PEAKIMI HA MOHBI: MarHusl, Kaiblys, aAIIOMUHMS, TUHKA, xkene3a (II) u xenesa (111),
meau (II), HaOmroneHuMe M ONMCaHUE IPOLECCOB OKpAIIMBAHMS IUIAMEHM HOHAMU HATPHs, Kaaus U Kajblus (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCH]IA AIFOMUHUS U THAPOKCHIA IUHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTaulbl U UX COSAUHEHUS».

XuMus ¥ OKpy:Kaomas cpeaa

BemectBa n MaTepuainbl B TOBCEAHEBHOM JKM3HU YeoBeKa. be3onmacHoe MCroib30BaHNe BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas
IIOMOUIb P XUMHUYECKUX 0XKOTaX U OTPABICHHUSX.

XUMHUECKOe 3arpsi3HEHUE OKpYKarollel cpe/bl (mpeaenbHas J0NyCTUMas KOHIIEHTpauus BemecTs, gainee — [1JIK). Ponb xuMuu B pemenun
9KOJIOTUYECKUX TTPOOIEeM.

Xumuueckuii Ixcnepumenm:

u3yudeHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIbI).

Mesicnpeomemmuwie céasu

Peanuszanust MeXINpeAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHH B 9 Kilacce OCYILECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUMN, TAK U MOHATHUH, ABJISIOIUXCS CHCTEMHBIMU U1 OT/AEIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OOwe ecTeCTBEHHO-HAy4YHbIE MOHATHUA: HAay4yHbIH (DaKT, TMIIOTE3d, 3aKOH, TEOpHs, aHAJIU3, CUHTE3, KJIACCU(PHUKAIMS, MEePUOJAUYHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICTUPOBaHHE, U3MEPEHHE, MOJIENb, BJICHHE, TApHUKOBBIN 3(h(HeKT, TEXHONIOT U, MaTepUab.

®dusuka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, WU30TOMbI, PaJUOAKTHUBHOCTb, MOJEKYJa, 3JIEKTPUUECKUN 3aps,
MIPOBOJAHUKY, MOJYNPOBOJHUKH, IUINEKTPUKHU, (POTOJIEMEHT, BELIECTBO, TEJIO, O0BEM, arperaTHoe€ COCTOSIHHME BEIIeCTBa, a3, pacTBOD,
pacTBOPUMOCTh, KpUCTANIMYECKasi peIIéTKa, CIUIaBbl, (pU3MUECKUE BEIWYMHBI, €IWHUIBI W3MEPEHUs, KOCMHUYECKOE NMPOCTPAHCTBO, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocucTeEMa, MUHEPAIbHBIE YAOOPEHUS, MUKPOIJIEMEHTHI, MAaKPOAJIEMEHThI, MUTATEIIbHbIE
BEIIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMble, TOIUINBO, BOJHBIE PECYPCHI.

3.IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO O0IIEro oOpa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyYeHHUS XUMHH B €IMHCTBE
y4eOHOM M BOCIUTATENbHOM JIeATENbHOCTH B COOTBETCTBUH C TPAJAULMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMM, MPUHATHIMH B OOLIeCTBE MpaBUJIAMM M HOPMaMH TOBEACHUS U CHOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHMSA, CaMOPa3BUTHUSA U
COLIMAJIN3ALUHN 00YJaIOIIHXCS.



JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMON MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIMH U
pacUIMpEHKE OIbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOILEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HayYHOMY HacCJICJUIO, IOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAYK{ B KH3HH COBPEMEHHOTO OOIIECTBa, CHOCOOHOCTH BIIAJIETh JJOCTOBEPHON MH(OPMAIIUEH O ePEeIOBBIX TOCTHKEHUAX U OTKPBITUSX MUPOBOU
Y OTEYECTBEHHOM XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPECTABICHNS O COLMAJIBHBIX HOPMAaxX U MpaBWJIaX MEXKINYHOCTHBIX OTHOIIECHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOH, Y4eOHO-UCCIIEI0BATEIbCKOM, TBOPYECKON U APYIHX BUIAX JEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM
JESTeTHHOCTH TP BBITOJHEHUH Y4EOHBIX, MMO3HABATENBHBIX 3a/1a4, BHIMOJIHEHUN XWMHYECKUX IKCIIEPHMEHTOB, CO3JaHUN y4EOHBIX MPOEKTOB,
CTpEMJICHHSI K B3aUMOIIOHMMAHUIO U B3aHMOIIOMOIIIM B IPOLIECCE 3TON yUeOHOM AeATeNbHOCTH, FOTOBHOCTH OLICHUBATh CBOE MTOBEJICHHUE U ITOCTYIIKH
CBOMX TOBAPHUILIEH € NO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS ITOCJIEICTBUI MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BELIECTBE U XMMHUUYECKON PEaKIMK, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W
COCTABJIAIOLINE OCHOBY JJIsl IOHUMaHHUsS CYIIIHOCTH HAyYHON KapTUHBI MUpa, IPEJCTaBICHNU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS IPUPOJIBL,
B3aUMOCBSA35X YEIIOBEKA C IPUPOJHOMN CPE0i, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHBIE HA IOJYYEHHE HOBBIX 3HAaHUM MO XUMHUHM, HEOOXOAMMBIE IJii OOBSICHEHHS HAOII0AAeMbIX
IIPOLIECCOB U SIBICHUM, MO3HABATEIbHON, MHPOPMAIIMOHHON M YMTATEIbCKOM KYNbTYPbl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIbHON paboThI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATYypOil, JOCTYITHBIMU TEXHUUECKUMH CPECTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTepec K 00y4eHHIO U TIO3HAHUI0, TH0003HATENbHOCTh, TOTOBHOCTD U CITOCOOHOCTh K CaMOOOpa30BaHHIO, TPOSKTHOM U UCCIIe10BaTEIbCKON
NEeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBJIE€HHOCTH U YPOBHS 00yUYEHHS B NajbHEHIIEM;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTH >XM3HM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBbIO, YCTAaHOBKHM Ha 30pPOBBIM 00pa3 >KM3HU, OCO3HAHUE
MOCTIE/ICTBUM M HENpUsATHE BPEIHBIX NPUBBIUEK (YIMOTPEOJICHMs alIKOroJisd, HApKOTUKOB, KYPEHHs), HEOOXOIMMOCTH COONIONEHHS MPaBUI
0€30MacHOCTH MPU OOPAIIEHUU C XUMUYECKHMHU BEIIECTBAMH B OBITY U pealbHON )KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuii U TpyAa pa3IuyHOro poja, yBaXeHHe K TPyy U pe3yibTaTaM TPYIOBOH J1eATEIbHOCTH, B
TOM YHMCJI€ Ha OCHOBE MTPUMEHEHHSI IPEAMETHBIX 3HAaHUM 110 XMMHUH, OCO3HAHHBIN BBIOOP MHANBUAYAIbHONW TPACKTOPUHU MTPOAOIKEHHS 00pa30BaHUs
C Y4€TOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHEImHOW MpogdeccCHoHaNbHOMI
NEeSITEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHH, TOTOBHOCTh aAallTUPOBAThCS B MPOo(eccroHallbHOM cpee;



6) 7K0J10rHYeCcKOro BOCIIMTAHMS:

IKOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHUE K MPUPOJIE KaK UCTOUHUKY JKM3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHHUS, TOHUMAaHUE [[EHHOCTU
3I0pOBOTO M 0e30IacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3UYECKOMY U ICHUXWYECKOMY 3JI0POBBIO, OCO3HAHHE
IIEHHOCTH COOJIFOICHUS TIPaBUiI OE30MaCHOTO MOBEACHUS MPU padOoTe C BEIICCTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIMX 370POBBIO U KU3HH
JTIIOJICH;

CIOCOOHOCTH MPUMEHSATH 3HAHMUS, TIOTydaeMble IIPU U3YYCHUN XUMUH, ISl PEIICHUS 33124, CBA3aHHBIX C OKPYKAIOIIeH IPUPOIHON Cpeoi,
JUIS TIOBBIIIEHHUSI YPOBHS SKOJIOTMYECKON KYJIBTYPHI, OCO3HAHHs TJI00ATBbHOTO XapakTepa AIKOJIOTHYECKUX MNpoOJieM M MyTed HX pelleHus
MIOCPEJICTBOM METOJI0B XUMHH, IKOJIOTMYECKOT0 MBIIIICHUSI, yMEHHS PYKOBOJICTBOBATHCS UM B I103HABATEIbHOM, KOMMYHUKATUBHOM U COL[UATIBHOM
IIPaKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAYUMBbIE 11 POPMUPOBAHUS MUPOBO33PEHHUS 001IIEHAYYHBIE TOHATHUS (3aKOH, TEOpHS,
MIPUHIIMIL, TUIIOTE3a, (PaKT, cucTeMa, MpoIecC, SKCIIEPUMEHT U APYroe.), KOTOPbIE UCIIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YU€OHBIX MpeIMeTax U
MO3BOJISIOT HAa OCHOBE 3HAHHH M3 ATHX MPEIMETOB (HOPMUPOBATH NPEACTABICHUE O [IEIOCTHOW HAYYHOW KapTHHE MHUPA, M YHUBEPCAIbHBIC YIeOHbIE
necTBus (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PErYISTUBHBIE), KOTOpbIe 00ecreunBaroT (OPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbLHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM 1A TEIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHBIE YUeOHbIe 1eCTBUS

ba3soBble JJornueckue AecTBUS .

YMGHI/ISI HUCIIOJIB30BAaTh HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHNU 3HaHI/II\/'II paCKpI)IBaTB CMBICJI XUMHNYCCKHUX HOH?ITI/IfI (BBII[CJ'[?[TB nux
XapaKTepHble MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMU MOHSATHIMH), UCIIOIb30BAaTh MOHATHUS JUIsl OOBSCHEHHUS OTIENbHBIX (hAKTOB U
SBIICHUH, BBIOUPATh OCHOBAHUS M KPUTEPHUH JUIS KIACCH(PUKALUU XUMUYECKUX BEIIECTB U XMMHUECKUX pPEaKIUi, YCTaHABIMBATh MPUYUHHO-
CJIICOCTBCHHBIC CBSI3HU MG)K)Iy 06’BGKT3MI/I HSY‘ICHI/ISI, CTpOI/ITI) JIOTHYCCKHUC paccymnemm (I/IHI[yKTI/IBHBIG, JIGIIYKTI/IBHI)IG, 10 aHa.TIOFI/II/I), JecJ1aTb
BBIBOABI U 3aKJIFOUYCHU S,

yMEHHE IPUMEHATH B MpoIlecce MO3HAHU MOHATHS (IpeIMETHBIE K METalpeIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOAEIH, UCIIOJIb3yEeMbIe
B XMMHH, TPe0oOpa30BIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC MPEACTaBICHUS — XUMHUECKUN 3HAK (CHMBOJ 2JIEMEHTa), XUMHUYeCKast
dbopMyna U ypaBHEHHE XMUMUYECKOW pEaKIMHU — MPU PElICHUU yueOHO-TIO3HABATENBHBIX 33/1a4, C y4ETOM 3THUX MOJEIBHBIX MPECTaBICHUN
BBIABJIIATE U XapaKTepI/I3OBaTB CyHIeCTBeHHI)Ie HpI/IBHaKI/I H3yqaeMBIX O6T)eKTOB — XUMHUYCCKUX BCIICCTB U XUMHNUYCCKHUX peaKHHﬁ, BBISAIBJISATH O6HII/I€
SaKOHOMepHOCTI/I, HpI/I‘-H/IHHO-CJ'Ie}ICTBeHHBIe CBsSI3HN U HpOTI/IBOpe‘II/IH B I/ISY‘—IaeMBIX HpOHGCC&X U SIBJICHUAX.

ba3oBble uccieaoBarejibCkue AecTBUS.

YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIE BOMPOCH B KayecTBE MHCTPYMEHTA MO3HAHMS, a TakK€ B KaueCTBE OCHOBHI ISl ()OPMUPOBAHUS
THUITOTE3EI 110 npOBepKe HpaBPIJILHOCTPI BBICKA3bIBACMBIX CY)KHeHI/If/'I;



NpUOOpPETEeHUE OMbITA MO IUIAHWPOBAHHUIO, OPTaHU3AIMM M IPOBEICHUIO YUYCHHUYECKUX SKCIIEPHUMEHTOB, YMEHHE HaOI0JaTh 3a XOJO0M
mporecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIHUpoBaTh 0OOOLICHUS W BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO OIIBITA,
HCCIIEIOBaHMs], COCTABIIATh OTYET O IPOETAHHON paboTe.

Pabora ¢ nundopmanmeii:

yMEHHUE BBIOUPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATH MH(OPMAIIHIO Pa3IMYHBIX BUAOB U (POPM IPEACTABICHNUS, TOIY4aeMYIO U3 PAa3HbBIX
MCTOYHUKOB (HAyYHO-TIONYJISIpHAs! JIUTEpaTypa XUMUYECKOTO COJIEpKaHMsI, CIIPaBOYHbIE TOCcOOus, pecypchl IHTepHEeTa), KpUTHUECKH OLICHUBATh
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO MH(POPMALIUIO;

YMEHHUE MPUMEHATh PAa3JIMYHbIEe METO/IbI U 3aIIPOCHI MPU MOUCKE U 0TOOpEe MH(POPMAIIMN U COOTBETCTBYIOIUX JAHHBIX, HEOOXOIUMBIX IS
BBINIOJTHEHUSI Y4EOHBIX M I103HABATEJIbHBIX 3a]a4 ONpeAEIEHHOr0 THIMA, MPUOOPETEHHE OIbITa B 0OJACTH HCIOJIb30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYIbTYpO aKTUBHOT'O HUCIIOJIb30BAHUS PA3JIIMYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOUPATH
ONTUMAaJIbHYIO (OpMY INpEACTaBICHUs MH(GOPMALMK U WIIOCTPUPOBATh PELIaeMble 33Jaud HECIOXKHBIMH CXEMaMH, JAWarpaMMamMu, JpYrUMu
dhopmamu rpadMKU ¥ ©X KOMOMHAIIMSMU;

YMEHHE WCMONb30BaTh W aHAIM3WPOBAaTH B Mpolecce y4yeOHOM U HMCCIEIOBATENBCKON AEATENbHOCTH WH(GOPMAIMIO O BIHSHAU
IIPOMBIIIJIEHHOCTH, CEILCKOT0 X0341iCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KaIOLEH IPUPOIHOMN Cpeibl.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 3a/1aBaTh BOIPOCHI (B X0J1€ Auanora u (Win) JUCKYCCHM) MO CYILECTBY 00CYXJ1aeMOM TeMbl, (OPMYIUPOBATh CBOU MPEITI0KEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEUI0KEHHOH 3a7auu;

YMEHHUSI NIPEACTABIATh MOJyYEHHBIE Pe3ysIbTaThl O3HABATEIbHON JEATENILHOCTH B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JIENaTh MPE3eHTALHIO
pe3yabTaTOB BBHIMOJIHEHUS! XUMHUYECKOTO HKCIEPUMEHTa (J1ab0paTOpHOro OMbITa, JaOOpaTOpHON pabOTHI MO HCCIIEIOBAHUIO CBOICTB BEIIECTB,
y4eOHOTr0 MPOEKTa);

YMEHHS Y4eOHOT0 COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATENbHON U MCCIIEI0BATENbCKON JESTENIbHOCTH NIPU PELICHUN
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIMI (00CYKIeHUs,, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOp/AMHAIIMSI COBMECTHBIX JICHCTBUH, onpeieNieHre KPUTEPHUEB MO OIIEHKE KaueCTBa BHIIIOJHEHHOM paboThl U ApyrHe).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiCTBHSA:

YMEHHUE CaMOCTOSITENIbHO ONpEACATh LN JAEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIISATh, KOHTPOJIMPOBATH M TPH HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMpATh HarOosee 3 PeKTUBHBIE CIOCOOBI pelIeHHs yUeOHBIX U TO3HABATENIbHBIX 33/]a4, CAMOCTOATEIbHO
COCTaBJIATh WM KOPPEKTUPOBATh NPEJIOKEHHBIA aJrOpUTM JACWCTBUN NpHU BBHIMOJHEHUHU 3a/laHuil ¢ Y4ETOM MOITY4YeHHs] HOBBIX 3HAHUU 00
U3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBJICHHOM LIeJH, YMEHUE UCIOIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUH 3a/laHUM.

NPEAMETHBIE PE3YJIbTATHI



B cocraBe mpenMeTHBIX pPE3yIbTATOB IO OCBOEHHUIO OO0S3aTENBHOIO COAEp)KAaHUS, YCTAaHOBIIEHHOTO JaHHOW ¢enepanbHON paboueit
MIPOTPaMMOii, BBIJICJIAIOT: OCBOCHHBIE 00yUYaIOIIMMUCS HayYyHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUH, crierupruecKue Ui NpeAMETHON 00JIacTH
«XUMHUSA», BUJBI IEITEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAllNU, MTPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U
HOBBIX CUTYyalUsX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHBIE pe3yiabTaTbl HAa 0a30BOM YpOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH y OOYYArOIIUXCS

YMCHMM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUNA: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO,
cMech (OHOPOJHAs U HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U MOJEKYJISpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBasl J10JI1 XMMHUYECKOrO 3JIEMEHTa B COEAMHEHUH, MOJIAPHBIM 00BEM, OKCHA, KHUCIOTa, OCHOBaHME, COJlb,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XMMHUYECKas peakiys, KIacCU(pUKALMs pEeaKLui: peaklMd COEIMHEHUS, PeaKIUu
pa3OKEHUs, PeaKUy 3aMEIICHUs, PEaKIIMi OOMEHa, 9K30- W SHIOTEPMUYECKHE PEaKINH, TeIUIOBOW 3(PQEKT peakuuu, SApo aroma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paJuyCc aTOMa, XUMUYECKasl CBA3b, MOJISIPHAS U HENOJIsIpHasi KOBAJIEHTHAs CBSI3b, MOHHAs
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBasi J0JIs BEIIECTBA (IIPOLEHTHAs KOHIIEHTpPAaLUs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHHA M IPUMEHATh 3TH NOHATHUS IIPHU ONKMCAHUM BEIIECTB U UX MPEBPALLCHUH;
HCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX peaKIuii;

OTIpeJIeNIATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEJUHEHUSX, CTENEHb OKHCIIEHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
MIPUHA/IJIEKHOCTh BEIIECTB K OMpPENEIEHHOMY KJIAaCCy COSAMHEHHMH 1Mo ¢opMysiaM, BUJ XUMUYECKOW CBsI3U (KOBAJIEHTHAs U MOHHAs) B
HEOPraHUYECKUX COCIUHEHMSIX;

packpsiBath cMbIci [lepuonnyeckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTpUPOBATh NOHUMAHNE NIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKHUX JIEMEHTOB OT MX IOJIOKeHUs B [lepmonnyeckoil cucreMe, 3aKOHOB COXPAHEHHsI MACCHI BEIIECTB, ITOCTOSHCTBA COCTABA,
aTOMHO--MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOrazipo;

OIMCHIBATh M XapaKTepHu30BaTh TabnuuHyo Gopmy [lepunonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3MyaTh MOHATUS «TJ1aBHAs
noarpynna (A-rpynna)» u «mobounas noarpynna (b-rpynma)», manble U OoJjblIMe NEPUOABI, COOTHOCUTH O0O3HAUEHUs, KOTOpHIE
umerorcs B Tabnuue «llepuonnueckas cucreMa XuMuyeckux 31emMenToB . V. MenneneeBay ¢ UMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sApa, 00lee YMCIo EKTPOHOB U paclpeie]IeHHe X IO 3JIEKTPOHHBIM CII05M);
KJ1acCU(UIIUPOBATh XMMUYECKHE AJIEMEHTHI, HEOPIraHWYECKHUE BEIIEeCTBA, XUMUUYECKHE PeaKIMU (TI0 YUCIIy U COCTaBY YYacTBYIOLIUX B
peaKIMU BEIIECTB, 10 TEIUIOBOMY 3P (heKTy);

XapaKkTepu3oBaTh (ONMHUCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAAs OMHMCAHUE MpPHUMEpaMU
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;



MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX KA4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKUX
NPEBPAIICHUH B PAa3INYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO XHMHYECKOTO 3JIEMEHTa 1o (opmyre
COEIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, POBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON peaKIii;

NPUMEHSATh OCHOBHBIC OIEpAIlMM MBICIUTEIBHONW JEATEIBHOCTH — aHajJh3 M CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3alHIo,
KJ1accU()MKALUIO, BBISIBIICHHE IPHYMHHO--CIICICTBEHHBIX CBA3EH — JJIs1 N3Y4YEHUS CBOWCTB BEIIECTB U XUMUYECKHX PEAKIIUN, ECTECTBEHHO-
Hay4YHBIE METO/IbI IO3HAHUS — HAOJIOIeHNE, N3MEPEHUE, MOJICIMPOBAHUE, YIKCIICPUMEHT (peasbHBI M MBICIICHHBIH );

CIIEOBATh MpPaBWJIaM TMOJIB30BAaHMS XMUMUYECKOW IMOCYIOoW M J1TabOpaTOpHBIM OOOPYIOBaHMEM, a TaKXkKe IMpaBHIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLHUSMH IO BBITOJHEHHIO JTA0OPATOPHBIX XMMHYECKHX OMBITOB IO IMOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpPOJAA W KHUCIOPOJa), NPUTOTOBICHHIO PACTBOPOB C ONPEAEIEHHOW MacCOBOW J0JIeil pacTBOPEHHOIO
BEILECTBA, IJIAHUPOBATh M MPOBOAMTH XMMHUYECKUE SKCHEPHUMEHTHI 10 PACHO3HABAHMIO PACTBOPOB LIEJIOYEH M KUCIOT C MOMOIIBIO
MHIUKATOPOB (JTaKMYC, (DeHONIPTATICHH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kjacce mpeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh COPMUPOBAHHOCTH Yy OOYHAIOIINXCS

YMEHHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEILIECTBO, BAJIECHTHOCTD, 2JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIEHUS, XMMUYECKasl PEaKLMsl, XUMUYECKas CBA3b, TEINIOBOU
3G deKT peakuuu, MOJb, MOJSPHBIA O0BEM, PacTBOpP, IJIEKTPOJMUTHI, HEIIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs AMCCOLMAIMS, PEeaKIUU
MOHHOr0o OoOMeHa, KaTalu3aTop, XMMHUECKOe paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE PEaKIIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaxkuuu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIIEHUE, aJNIOTPONHS, aM(pOTEPHOCTh, XUMHUYECKas CBsI3b (KOBaJEHTHAs,
MOHHAs, METa/NIN4ecKas), KpUCTaJUIMYecKas peléTka, KOppo3uss METaUIOB, CILIaBbl, CKOPOCTh XMMHYECKOH peakiuH, MpeaeiabHO
nonyctumast koHueHntpauus [1/IK Bemectsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH U MPUMEHSATh 3TU NOHATHS IIPU ONMCAHUU BEIIECTB U UX MpPEBpaIllEHU;
HCIO0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMs (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKIIUN;

OIIPEAEIATH BAIEGHTHOCTD U CTETIEHb OKUCIEHUS XMMUUECKUX IEMEHTOB B COEMHEHMSIX PA3IMYHOIO COCTABa, IPUHAIJIEKHOCTD BEILIECTB
K OIpeeIEHHOMY KJIacCy COeMHEHUH 1o (hopMyiam, BUJI XMMUYECKOH CBS3U (KOBaJIEHTHAs, HOHHAs!, METAJJTMUECKas) B HEOPraHMYECKUX
COEMHEHUSX, 3aps/l MOHA 1O XMMHYECKOH Qopmyle, XapakTrep cpelbl B BOAHBIX PAcTBOpaX HEOPTaHUYECKUX COETUHEHMH, THII
KPUCTAINTNYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA;

packpsiBath cmbica [lepuonnyeckoro 3akona JI. . MeneneeBa u 1eMOHCTpUPOBATh €0 OHUMaHHUE: ONMUCHIBATh U XapaKTEPU30BaTh
tabnnunyo Qopmy Ileproguueckoil cUCTEMBbl XMMHMUYECKHUX 3JIEMEHTOB: pa3iuyarh IMOHITHUS «TJaBHas moiarpynna (A-rpynma)» u
«mobounas noarpynna (b-rpynmna)», Manble U OONbLINE MMEPUOABI, COOTHOCUTH 0003HAUEHUs, KOTOPbIE MUMEIOTCS B MEPHOAMYECKON



TabJMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsiz spa, 00Iee YHUCIIO AIIEKTPOHOB
U pacipeaesieHue UX IO JIEKTPOHHBIM CII0SIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COSIMHEHHN
B IIpeZieax MaJbIX IEPUOJOB U IVIABHBIX MMOATPYII C Y4ETOM CTPOCHHSI HX aTOMOB;

KJaccu(UIUpoOBaTh XMMUYECKHE IEMEHThI, HEOPIraHWYECKHUE BEIeCTBA, XUMUUYECKHE PEAKIMU (10 YUCILy U COCTaBY Y4acTBYIOLIUX B
PEaKIMK BEIIECTB, 110 TEIUIOBOMY 3((EKTy, 10 U3MEHEHUIO CTENEeHEH OKUCIEHUS XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U ClIEU(PHUECKUE XUMUUECKIE CBOMCTBA IIPOCTHIX M CI0XKHBIX BEIIECTB, TOATBEPKAas ONUCAHHUE
IIPUMEPAaMU MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;

COCTABJISAITh YPABHEHUS JJIEKTPOIUTHUYECKOM JUCCOLMALMU KUCIOT, IIEJI0YEld U COJIEH, MOJIHBIE U COKpAIICHHbIE YPABHEHUS pPEaKIUi
MOHHOTO OOMEHa, YpaBHEHUS pEeaKlUil, MOITBEP’JAILIMX CYLIIECTBOBAHME TI'€HETUYECKOM CBS3M MEXAY BELIECTBAMU PA3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI IOCPEICTBOM COCTABJIEHUSI 3JIEKTPOHHOTO OajaHca ITUX peaKLuii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUs, BO3MOKHOCTH IIPOTEKaHUS XUMUYECKHUX MPEBPALLECHUN B PA3JIMYHBIX
YCIIOBUSIX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJNIIO XHMHUYECKOTO 3JeMeHTa 1o (opmyre
COEIMHEHMS], MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, POBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIINH;

cO0JII01aTh IIPAaBUIIA MOJIB30BAHUS XMMUYECKOH NTOCYA0H U 1a00paTOPHBIM 000pyI0OBAHUEM, & TAKXKE IIPAaBUIIA OOPAIIEHUS C BEILIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSMH IO BBIIOJHEHUIO J1a0OPAaTOPHBIX XMMHUECKUX OIBITOB IO MOJTYYEHHIO U COOMPAHUIO ra3000pa3HbIX
BEIIECTB (aMMHUAaKa 1 yIJIeKHCIIOro rasa);

MIPOBOJIUTH PEAKIINH, TOATBEPKAAIONINE KAYECTBEHHBIH COCTaB pa3IMYHbIX BEIIECTB: paClO3HaBaTh ONBITHBIM MMYTEM XJIOpUA-, OpOMU-,
nonua-, kapobonart-, ¢ocdar-, cuaukar-, cyiabdar-, TUAPOKCUA-UOHBI, KATHOHbBI AMMOHMSI W MOHBl H3Y4YEHHBIX METAJJIOB,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPaX HEOPIAaHUYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE ONEpalMM MBICIUTENBHOW JAEATENbHOCTH — aHajJM3 M CHHTE3, CpaBHEHHE, 000OIIeHHe, CHUCTeMaTH3alHIo,
BBISIBJICHUE IPUYMHHO-CIIEACTBEHHBIX CBA3€H — JJIsl U3Y4YECHHS CBOMCTB BELIECTB U XUMUYECKUX PEaKIIUil, €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAOJI0/IeHUE, U3MEepEeHUe, MOAEMPOBAHNE, SKCIIEPUMEHT (peaJIbHbIN U MBICIIEHHBIH).



4. TEMATHUYECKOE INTAHUPOBAHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u deKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 9 bubnuoreka [IOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemrecTBa 1 XuMU4eECKHUE bubnunoreka LIOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubmuoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 0 1 bu6nmorexa LIOK
' U COJISIX https://m.eds00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka IIOK
' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIACCHI bu6nunorexa LIOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn
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[Tepuonnueckuii 3aKOH U
[lepuoauueckas cucrema
3.1 XUMHYECKUX 31eMeHToB J[. U 7 0 bubmmorexa [JOK
' o https://m.edsoo.ru/7f41837c
Mengaene-eBa. CtpoeHue
aToMa
XuMHueckas CBS3b. Bu6 110K
nonIoTexa
32 OricITe b HO- 8 0 https://m.eds00.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIINH
bubnunoreka LIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
Pesepsiioe spens 3 0 https://m.edsoo.ru/7f41837c
OBHLIEE KOJIMYECTBO YACOB I10 68 5
I[MTPOT'PAMME
9 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposBbie
Ne ni/m P Konrpoubnbsie IIpakTnueckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3pnen 1. BemecTBo 1 XuMHu4ecKHe peakun
11 [ToBTOpeHue u yrinyOnenue 3HaHUM 5 1 0 bubmuoreka [IOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuotexa [JOK
' peaKIuii https://m.eds00.ru/7f41a636
13 DIIEKTPOJMTHYECKAS] AUCCOAALIMSL. 3 1 1 bubnuotexa [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
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Pazpea 2.

HeMeranabl M X cCOeTUHEHUS

21 OO0m1as XxapakTepuCcTUKa XUMHYECKUX 4 bubnmnoreka HOK
' snementoB VIIA-rpymisl. [anoress: https://m.edsoo.ru/7f41a636
OO01mas XapakKTepUCTHKA XUMUYSCKUX
2.2 sieMeHToB VIA- nel. Cepa u eé 6 Bubmorexa HOK
' TPYIHIBL -CP https://m.edsoo.ru/7f41a636
COeIHEHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.3 anemeHToB VA-rpynnsl. A3zot, hpochop u ux 7 bubmorexa HOK
' PYTUIRL. ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
O01asg xapakTepUCTUKa XUMUYECKAX
2.4 3H€§€HTO]§) IVA? el YIiIeposa u 8 Bubmiorexa IOK
' . FPYTIIEL poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Utoro no pazneny 25
Paznen 3. MeTaliIbI H X COeIMHEHUA
bubnunorexa LIOK
A 7| 4
3 (Obmpte CROACTEA MeTalIOoB https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKHEHUIIe MeTaJUIbl U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pa3nes 4. Xumus n okpy:Kapmas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmiorexa LIOK
' - P https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK

https://m.edsoo.ru/7f41a636
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OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
5.1TIOYPOYHOE INTAHUPOBAHUE
8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero HU3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumuu. Ponb xumuu B 1 0 0 bubnunoreka LIOK
KU3HH YelloBeKa. Tena u BenecTra 05.09.2023  https://m.edsoo.ru/ff0d210c
5 ITonsTre 0 MeTOAaX MO3HAHUSA B 1 0 0 bubnuoreka [{OK
XUMHH 05.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1
3 «IIpaBuna paboThl B 1abopaTopuu 1 1 0 1 bubnnorexa [JOK
npUEMBI OOPALIIEHUS C 12.09.2023  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 YucTeie BelecTBa U CMECH. 1 0 0 bubmmoteka IIOK
CniocoOsI pa3aenenus cMmeceit 12.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa [IOK
: . PIMED 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBApEHHOM COJIN)»
bu6nunorexa LIOK
6 ATOMBI H MOJICKYIIbI L 0 0 19.09.2023 @ https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHue AJIEMEHThI. 3HAK! 1 0 0 but6mmoreka [IOK
(CHMBOJIBI) XUMHYECKHX JICMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
IT 1
8 POCTHIS H CIONCIRIC BeIecTnd 0 0 26.09.2023  https://m.edsoo.ru/ff0d2a6c
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bubnunorexa LIOK

o ATOMHO-MOJICKYIAPHOE yHeHie 03.10.2023 https://m.eds00.ru/ff0d2d50
3aKO0H IIOCTOSIHCTBA COCTaBa
10 BeIIeCTB. XUMUYECKasi hopMyIia. bubnmnoreka HOK
BaneHTHOCTL aTOMOB XUMHYECKUX 03.10.2023 = https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTENBLHAA aTOMHAsI Macca.
11 OTHOCHUTENbLHAS MOJEKYIIIpHas bubmorexa HOK
YIAp 10.10.2023 @ https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1o XUMHYECKOTO bubnunoreka LIOK
3JIEMEHTAa B COCAMHECHUU 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoauuectBo BemecTBa. MoJib. bubnunoreka LIOK
Monspras macca 17.10.2023 = https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubnuoreka [{OK
XuMHUYecKasi peaKius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBuUs MPOTEKaHUS bubmmnoreka HOK
XUMUYECKUX PeaKui 24.10.2023 @ https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubmuoreka [IOK
XUMHYECKUE YpaBHEHUS 24.10.2023  https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koan4ecTBa, MacChl
17 BEIIECTBA 10 YPAaBHECHUAM bubnnorexa [JOK
B P N 31.10.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
Knaccudukanus XuMH4ecKux
18 eaKIui (COeAMHEHHUS, PA3IOKCHHUS bubmmorexa [IOK
peardt A P : 31.10.2023  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4&HBIH-
19 SHITUKJIONEINCT 0606yq eHHe U bubmorexa HOK
1 AHCT: . 07.11.2023  https://m.edsoo.ru/ff0d40c4

cHCTeMaTHU3alus 3HaHUu!
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KonTtponsnast padora Nel mo reme

bubnunorexa LIOK

20
«BermecTBa 1 XUMUYECKHE PEAKITUM 07.11.2023 @ https://m.edsoo.ru/ff0d4290
Bos — cMech ra3zos. CocTa
21 BO3 Ilyxa KI/IZ[JIO I)or —B 3neM§Hz u bubmorexa HOK
AYXA: oA 14.11.2023  https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
dusnyeckue U XUMAYECKHUE
29 CBOMCTBA KHCJIOpO/ia (peaKkIuu bubnmnoreka HOK
OKHuCIIeHUs, Toperue). [lonsatue 06 14.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIax
Cr1oco0BbI TONYYEHUS KUCIOPOaa B
23 j1adopaTopuu iqn OMBIH_U'IerH(leTI/I bubnnorexa [JOK
PaTop P ' 21.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3G PeKT XMMUIECKOM
24 pEaKIIMH, IIOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- 21.11.2023  https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUIX
TormmBo (HedTh, YroJIb 1 METAH).
25 3ar HBHGIEI/qu];O?» a a, CII0COOBI iro bubmorexa HOK
P R, 28.11.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tony4yenue u cobupanue bubmorexa HOK
i . 28.11.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, M3y4eHUE €T0 CBOHCTB
97 Bonoponx — anemeHT u pocroe bubmuoteka [IOK
BemecTBo. Haxoxxnenue B mpupoie 05.12.2023 @ https://m.edsoo.ru/ff0d4dd0
dusnyeckue U XUMUUECKHE
28 cBoiicTBa Bogopoaa. [Ipumenenue bubmorexa HOK
Aoposa. 1P 05.12.2023 https://m.eds0o.ru/ffod4ddo

BOOOpOaa
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bubnunorexa LIOK

2 I1
) OIATHE © KHETOTAX 1 COIIX 12.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnmnoreka HOK
nabopaTopuu 12.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITonyuenne u cobupaHue BogopoIa bubmmorexa [IOK
v P AOPOA, 19.12.2023  https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €TI0 CBOHCTBY
39 MounsipHbliii 00bEM ra3oB. 3aKOH bubmmoreka [JOK
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncaenus 00n€ma, KoJIrM4yecTBa
33 BEII[ECTBA r'a3a 10 €ro U3BECTHOM bubmorexa HOK
Y 26.12.2023 https://m.edso0o.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrunciienus 00EMOB ra3oB 110
34 ABHCHHUIO PEaKIIMH HAa OCHOBE bubmorexa HOK
P "p . 26.12.2023  https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 Du3nvecKue U XUMUYECKHUE bubmmoteka IIOK
CBOMCTBA BO/IbI 09.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubmuoreka [IOK
WHIUKAaTOpax 09.01.2024 @ https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
37 Hacrlmenusie 1 HeHACKIIIEHHBIE bu6nunorexa LIOK
pactBopbl. MaccoBas 10J1sl BEIIECTBA 16.01.2024  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «[IpuroTtoBiieHHE PACTBOPOB C bubnmnoreka [JOK
ompeneEHHON MacCCOBOM JTOJIeH 16.01.2024  https://m.edsoo.ru/ff0d5eba

PpacTBOPEHHOTO BEWMIECTBA»
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KonTtponsnast padora Ne2 o reme

bubnunorexa LIOK

39
«Kucnopoa. Bomopon. Boga» 23.01.2024 @ https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCU(UKAIINS, bub6numoreka [IOK
HOMEHKJIaTypa 23.01.2024  https://m.edsoo.ru/ff0d664e
[Tonydyenune nu XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 bubmorexa LHOK
’ 30.01.2024  https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHIOB
42 OcHoBaHus: cOCTaB, Kinaccuduxams, bubmmoreka [JOK
HOMEHKJIaTypa 30.01.2024  https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM 06.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bubnnorexa [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tonyuyenue u XxuMuyeckue cBOWCTBa Bu6mmoreka [JOK
KUCJIOT 13.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) n)i)n )eHI/ISI XI/IMI/IIIZSKHG bubmorexa HOK
. i ’ 13.02.2024  https://m.eds00.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUYECKHIX 20.02.2024  https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
I'eneTnueckas CBSA3b MEKIY
48 KJIaCCaMU HEOPTaHUUECKUX bubmorexa HOK
. P 20.02.2024  https://m.edsoo.ru/00ad9a50
COCTUHEHUI
49 O06o01IeHre U cucTeMaTU3alus bubmmoreka [JOK
3HaAHUU 27.02.2024  https://m.edsoo.ru/00ad9ch2
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KonTtponsnast padora Ne3 o reme

50 "OCHOBHBIE KJIACCHEI HEOPTaHUUECKUX buGnuorexa [IOK
. P 27.02.2024  https://m.edsoo.ru/00ad9ela
COEIUHEHNH
[TepBbIe MOMBITKY KIIACCH(PUKAITUU
51 XUMHUYECKHX 3JIeMeHTOB. IloHsTHE O buGnuorexa [IOK
' 05.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[lepuoauueckuii 3aK0H U
52 [Iepnoanueckas cucrema bubnuoreka [IOK
XUMUYecKux anemeHToB Jl. . 05.03.2024  https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuoasl, TPyHIIbI, HOATPYIIIELI bubnnorexa [JOK
P - TPY > HOAPY 12.03.2024  https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
sep. M3oTombl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK
55 aToMOB 3J1eMeHTOB llepnoanyeckoit bubnnorexa [JOK
pHOA 19.03.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubnuoreka [{OK
[Tepuoanueckoii cucreme /1. U. 19.03.2024 @ https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKU U IPaKTUKH. [I. bubmuoteka [IOK
N. MenneneeB — y4€HbIN, IEAaror u 26.03.2024  https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKHUX DIIEMEHTOB 26.03.2024 @ https://m.edsoo.ru/00adaab8
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bubnunorexa LIOK

>9 Hortast Ximiriieckas Cessh 1 09.04.2024  https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XxumMuueckast 1 bubnmnoreka HOK
CBSI3b 09.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HenonspHas 1 bubmmoreka [JOK
XUMHUYECKAS CBS3b 16.04.2024  https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Cremneith OKkHCIeHis 1 16.04.2024 https://m.edso:;.[ ru/00adae28
63 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuoreka [{OK
peakiuu 23.04.2024  https://m.edsoo.ru/00adb076
bubnnorexa [{OK
o4 ORHCIHTEINH i BOCCTAHOBHTEIIH L 23.04.2024 https://m.edso:)_.I ru/00adb076
KonTtponpnast padora Ne4 o reme
65 «Ctpoenue aroma. XuMu4eckas 1 bubmmorexa [JOK
CBA3Ey 30.04.2024  https://m.edsoo.ru/00adb486
66 Pemrenne 3a1a4 ¢ HCOIL30BAHUEM 1 bu6nmorexa LIOK
MOHSITUN «MOJIbY, «MOJISIPHASI Maccay 30.04.2024  https://m.edsoo.ru/00adb33c
67 Pemenue 3aga4 ¢ UCOJIb30BaHUEM 1 bubnuoreka [{OK
HOHATHI «MOJIAPHBIN 00BEM» 14.05.2024  https://m.edsoo.ru/00ad9ch2
68 Pemenue 3agau Ha onpeneneHne 1 bubmmoreka IIOK
COCTaBa BEUIECTBA. 14.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
I[MPOI'PAMME
9 KUIACC
Ne KoanuyecTBO 4acoB Jlata
Tema ypoxka DJIeKTPOHHbIE
n/n Bcero Kontponbnbsie  IlpakTnyeckune  M3Yy4YeHHUs

uugposbie
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o0pa3oBaTte/ibHbIE
pecypchl

Ilepnonnueckuit 3aK0H.
[Tepuoanueckas cucrema
XAUMHYECKUX djeMeHToB /I, U.
Menneneena

06.09.2023

bubnunorexa LIOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTU B U3MEHEHUHU
CBOMCTB XMMHUYECKUX DJIEMEHTOB
MEPBBIX TPEX MEPUOIOB

06.09.2023

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

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEILECTB

Bu bl XUMHYECKOM CBSI3U U THUITBI
KPpUCTAJUIMICCKUX peHléTOK

13.09.2023

13.09.2023

bubnuoreka [{OK
https://m.edsoo.ru/00adb7e2

bubnunoreka LIOK
https://m.edsoo.ru/00adbac6

KonTponbnas padora Nel no teme
«IToBTOpEHUe U yriydneHue
3HaHUI OCHOBHBIX pa3/eioB Kypca
8 Kkimacca»

20.09.2023

Knaccudukanms xumuaecknx
peakui o pa3InyHbIM
MpU3HAKaM

20.09.2023

bubmmoteka IIOK
https://m.edsoo.ru/00adbch0

[IonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHATHE O TOMOT€HHBIX
U TETEPOreHHBIX PEAKIHAX

[TonsiTHE O XUMHUYECKOM
paBHOBecuU. DAKTOPBI, BIUAIOLINE
Ha CKOPOCTh XUMHUYECKOW PEAKIINH

27.09.2023

27.09.2023

bu6nmorexa LIOK
https://m.edsoo.ru/00adbe9a

bubnmnoreka LIOK
https://m.edsoo.ru/00adc28c
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1 MOJIOKCHUEC XUMHNYCCKOI'O

paBHOBECHs
9 OKucCIUTeNbHO- bubmuorexa [IOK
BOCCTAHOBUTEIBHBIE PEAKIIUU 04.10.2023  https://m.edsoo.ru/00adcade
Teopust F1EKTPOTUTHUECKON
10 ucconuanun. CUiIbHEIE U CIa0ble Bubmaorexa ITOK
A HHALU 04.10.2023  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honnsle ypaBHEHUS pEeaKIIAi buGnuorexa [IOK
P peaxtt 11.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubmmorexa [JOK
00 JIEKTPOIUTUICCKON 11.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IMIPEACTABIEHUNA 00 bubnnorexa [JOK
bes N 18.10.2023 = https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruapoIN3€E CONEH bubnuorexa [JOK
AP 18.10.2023  https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HAHUH 25.10.2023 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenue 3KCriepuMeHTaIbHBIX Bubmiorexa OK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a7ad»
KonrtponsHast pabora Ne2 o reme
17 «INEKTPOTUTHYECKAS bubnmnoreka [JOK
NUCCOLHAINA. XUMHUYECKHE 08.11.2023 @ https://m.edsoo.ru/00addecO

peaxkiuu B pacTBOPax»



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OOm1ast xapaKTepUCTHKA

18 raJioreHoB. XMMHUYECKHE CBONCTBA bubmorexa OK
' 08.11.2023  https:/m.edsoo.ru/00addfe2
Ha MpUMeEpE XJIopa
XinopoBogopo. ColisiHast KUCIOTAa,
19 XUMHUYECKHUE CBOMCTBA, MMOTYyYEHUE bubmorexa OK
> HOAYH ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[lomy4deHne CONSTHOM KUCITOTHI bubmorexa [JOK
i . . ’ 15.11.2023  https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY
Bbruuciienus mo ypaBHEHUsIM
21 XUMHUYECKHUX PEAKIUI, €CIIU OJIUH Bubmrorexa IIOK
P ’ 22.11.2023  https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B N30BITKE
99 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms 22.11.2023  https://m.edsoo.ru/00ade64a
AnnorponHsle MoaH(pUKAUN
23 cepnl. HaxoxieHue cepsl U €€ bubmuorexka [IOK
COCIMHEHHH B IPUPOJIE. 29.11.2023  https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHUE,
24 @Hgnqefml;ei XI/III:\)/[I/IIIGCKI/IC bubmmorexa [JOK
. 29.11.2023  https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa [JOK
. 06.12.2023 @ https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE MIPOMBIIIUIEHHOTO criocoba bubnuotexa [JOK
MOJIyYEHUsI CEPHOU KUCIOTHI. 06.12.2023  https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHUC
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OKpY>Karollen cpeibl
COETUHEHUSIMHU CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXO0/Ia MTPOJIYKTA PEaKIUU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIIpOCTPAHEHUE B IPUPOJIE Bubmaorexa ITOK
Pactipoctp PHPOAC, 13.12.2023 | https://m.edsoo.ru/00adeea6
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ i 20.12.2023  https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
IIpakTuueckas padora Ne 3 mo treme
30 <<1—I;0J'I eHue aNI[)MI/IaKa U3yVYECHUE buGnuorexa [IOK
yqu 1Y 20.12.2023  https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuco0Ta, €€ GU3nIecKue bubmuorexka [IOK
1 XUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAo0p ’ . 27.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
docdop. Oxeun dochopa (V) u

33 dbochopnas kucnorta, puznyeckue bubnmnoreka [JOK
M XMMHYECKHE CBOMCTBA, 10.01.2024 @ https://m.edsoo.ru/00adf68a
MOJTyYeHUE

34 Hcnonb3oBanue GocgaToB B bubmuoteka [IOK
KaueCTBE MUHEPAIBbHBIX 10.01.2024  https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ynoOpeHuil. 3arps3HeHe
MIPUPOJTHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa [TOK
PHpOIe, $ 17.01.2024  https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaeposa, ux puznyeckue
U XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI Bubmaorexa ITOK
P ’ 17.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroipHasa KHUCI0Ta U €€ COJIN Bubmiorexa OK
24.01.2024 @ https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonydyeHue yrieKucioro rasa. Bbu6mmoteka [JOK
KauecTBenHnas peakius Ha 24.01.2024  https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHMYeCcKUX BEIIECTBaX KaK O bubmorexa HOK
P H 31.01.2024 @ https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepo/ia
40 KpeMunii 1 ero coe fuHeHN Bubmiorexa OK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
ITpakTuueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a7a4 o reMe «BaxHenme 07.02.2024 @ https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUA
KonrtponsHast pabota Ne3 o reme
42 «Baxueiinme HeMeTayUIbl U UX Bubmorexa IOK
07.02.2024 @ https://m.edsoo.ru/00ae0el8

COCIUHCHUA»
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB —
MeTa/uloB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
METAJUINYECKasl KpUCTaJIInyecKas 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckue CBOMCTBA
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUUECKUI PII buGnuorexa [JOK
P . P 14.02.2024  https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6m1re ciocoObl MOTyYSHHS
meraiuioB. CruiaBel. Beruucnenus
45 10 YPAaBHEHUSIM XUMHUYECKUX buGnuorexa [IOK
P . 21.02.2024  https://m.edsoo.ru/00ael1156
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB Bubmiorexa HOK
pp 21.02.2024 @ https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
47
Ienounpie MeTaL bl 28.02.2024  https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuoreka [IOK
Kanus 28.02.2024 | nhttps://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KAJIBIAN 1 MarHui 06.03.2024 @ https://m.edsoo.ru/00ael5e8
50 Baxueinue coequHEHNU KaJbIIAA Bubmiorexa IOK
A t 06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HAHUH 13.03.2024
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ but6mmoreka [IOK
YCTpaHECHHS 13.03.2024  https://m.eds00.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KeCTKOCTB"BOHH 1 METOARL €€ 20.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bub6nmoreka [IOK
>4 AdtromiHil 20.03.2024  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUJIPOKCH]IA 27.03.2024 @ https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
> AKeneso 27.03.2024  https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemnesa (111) 10.04.2024  https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATHU3AIUS
3HAHUI 10.04.2024
[IpaxTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a1a4 o teme «BaxkHeiine 17.04.2024  https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIHA, €CITH OJIHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COJIEPKUT NMpHUMecH. Brruncnenus 17.04.2024  https://m.eds00.ru/00ae1750
MacCcOBOM JOJIH BBIX0OJa MPOIYKTA
peakuuu
61 O060061IeHre U cucTeMaTH3alus
3HaHUI 24.04.2024
KonTponbnas padora Ne4 o teme
62 «BaxHele MeTauIbl U UX 94.04.2024

COCOAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
IIOBCEIHEBHON XU3HU YeJIOBEKaA 15.05.2024 @ https://m.eds00.ru/00ae3f50

64 XUMHUYECKOE 3arpsAI3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl 15.05.2024  https://m.edsoo.ru/00ae4270

65 Ponp xumuu B periennn 1 bubmmoreka [JOK
HKOJIOTHUYECKUX MPOOIeM 22.05.2024  https://m.edsoo.ru/00ae4270
Pemrenue 3aiau ¢ ucnosib30BaHUEM

66 TOHATHS «MAcCOBast JA0JIS dJIEMEHTa 1 bubmmorexa [JOK

22.05.2024  https://m.edsoo.ru/00ae0dOa

B COCAMHEHU
Pemrenue 3amau ¢ ucnosib30BaHUEM

67 IOHSITHS «MaccoBas JOJII 1 bubnunoreka LIOK
pacTBOPEHHOTO BEIIECTBA B 29.05.2024  https://m.edsoo.ru/00adb33c
pacTBope»
Pemrenue 3amau ¢ ucnosib30BaHUEM

68 MMOHSITUS «MacCcOBasi JOJIsl BBIXO/1a 1 bubnuoreka [{OK
MPOJIYKTa OT TEOPETUUECKU 29.05.2024  https://m.edsoo.ru/00ad9ch2
BO3MO>KHOT'0»

OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

* Xumus, 8 knacc/ ['abpuemnsa O.C., Octpoymos N.I'., Cnagkos C.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenue»
* Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I'., CnaakoB C.A., AknuonepHoe oomiectBo «M3aarenbetBo «IIpocBenienuey

tabmunpl: [leprnoguueckas cuctema xumMmudeckux snemenToB /1. . MenaeneeBa, Tabnuia paCTBOPUMOCTH, JIEKTPOXUMUYECKUAN PSAJT HATTPSKEHHS
METaJIJIOB

METOJAUYECKUE MATEPHUAJIBI AJI51 YUUTEJISI
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a3oBbiii-ypoBeHb.-Peanuzanusa-rpedoBanuii-OI'OC-0cHOBHOr0-00111er0-00pa30BaHHSL. -
MeTtoaudeckoe-niocooue-mist-yautes. pdf

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET

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

https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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