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IHOACHUMTEJIBHAS 3AIINCKA

[IporpaMmMa Mo XWMMHH Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHWI K pe3ylIbTaTaM OCBOCHUS OCHOBHOH 0Opa3oBaTeIbHOW IMPOTPaMMBbI
OCHOBHOro ob6mero obpaszoBanms, mpexacraBieHHbx B PI'OC OOO, a Takke Ha OCHOBE
denepanpHOll pabodeld MpPOrpaMMbl BOCIHTAHUS W C YYETOM KOHIICTIIIMH TPENOaBaHUS
ydeOHOro mnpeameTa «XUMHUs» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoit denepanuu u
HOPMAaTHUBHO-TIPABOBBIX aKTOB, UHCTPYKTUBHO-METOIUYECKUX JOKYMEHTOB:

1. Ilpukaza Munnpocemenus Poccun ot 18.05.2023 Ne 370

2. Kanennapuoro yuebnoro rpapuka MBOY COIL Nel7 c. Kpyuénas banka na 2023-
2024 y4eOHblii ro.

3. Pacnucanus ypokos Ha 2023-2024 y4eOHBIH TO/I.

IIporpamma 1o XuMuu JAa€T NpeACTaBIEHUE O LEsIX, OOIIed cTpaTeruu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM NPOrpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U Ka4yeCTBEHHbIE XapaKTEPUCTUKHU COJAEP)KAHUsS, PEKOMEHIYEeMYI0 IOCIIe0BaTeIbHOCTh
U3YYEHUS XUMHUHU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcsi, onpeaesseT BO3MOXKHOCTH IpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTesIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHU K pe3yibTaraM 00y4eHHUs XUMHUU
Ha YpOBHE LieJeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHWE XUMHH CIY)KUT OCHOBOH JJIsi (POPMHUPOBAHUS MHUPOBO33PEHHS O0y4YaromIerocs,
€ro MpejACTaBICHUN O MaTepUAIbHOM EIMHCTBE MHPA, BaXKHYIO pOJb UIpaioT (GopMupyembie
XUMHEH MPEICTaBICHHS O B3aMMOIPEBPALICHUSX YHEPTUU U 00 3BOJIOIMU BEUIECTB B IPUPOJIE,
0 MyTSX peLIeHHs I00aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHs YEIOBEUECTBA — CHIPHEBO,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aluyd BO3MOXKHOCTEH JUId CaMOpasBUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpPOBaHME MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUaroluxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAy4YHOTO MBIIUIEHUS, 3aKJIa/IbIBAET OCHOBBI LEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CIOCOOCTBYeT (HOPMUPOBAHHMIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHuE
oOyJaromuxcs.

JlanHble HarpaBiieHHUs B OOy4Ye€HUU XUMHUHU O0ECIEeUMBAIOTCS CIEUU(PUKON colep:KaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS TNeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOM HAyKU XMMHUH Ha ONPEACIEHHOM dTarne e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMMHUCS CUCTEMbI IEpBOHAYAIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUUECKONH XUMHUU U
HEKOTOPBIX OTAETbHBIX 3HAUUMBIX MOHSATHIH OpPraHu4ecKOil XUMHH.

CtpykTypa comepxaHusi IpOrpaMMBbl MO0 XUMUHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxoja k €€ mizydeHuro. ColepikaHue CKIAIbIBACTCA W3 CUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMBbl IMOHATUH O XUMHUYECKOW peakuuu. O6e 3TH CUCTEMBbI



CTPYKTYpPHO OpPraHM30BaHbl 110 MPUHLUIY IOCJIEIOBATEILHOTO Pa3BUTHsI 3HAHUM Ha OCHOBE
TEOPETUYECKHUX IIPECTAaBICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHsI O CTPOCHUH aTOMa U XUMHUUYECKOH CBSI3U;

— MPEJICTABICHUH 00 3JIEKTPOIMTHUECKON JUCCOLMALIMM BELIECTB B paCTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKM IIOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K Jpyromy,
BBIMOJIHAS (DYHKIMU OOBSACHEHHS W MPOTHO3MPOBAHUS CBOWMCTB, CTPOCHHSI U BO3MOXXHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoenne mporpamMmbl MO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4yHOHM KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HpPUPOJBL,
LIEHHOCTHOT'O OTHOIIIEHUS K HAYyYHOMY 3HaHUIO U METO/aM I03HaHUA B Hayke. V3yueHue xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» 1 «Pu3uka. 7 Kiacey.

IIpu u3ydeHUHn XUMHUM NPOUCXOIUT (GOPMHPOBAHME 3HAHUN OCHOB XUMHMUYECKOH Hayku
Kak 00JacTH COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTHUYECKOW HEATETHHOCTH YeJOBEKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIbTyphl. 3ajjlaya y4eOHOro IpeaMeTra COCTOUT B
(OpMHUPOBAHUM CHUCTEMBl XMMHUYECKHX 3HAHMW — BaXKHEMIIMX (PAKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX MOJO0KEHUH, TOCTYNHBIX 00OOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa, sI3bIKa
HayKH, B MPUOOLIEHUH K HAYYHBIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUYECKUX
peakuuii, B GOpMUPOBAHUYU U PA3BUTHH MO3HABATENILHBIX YMEHUI U UX NPUMEHEHUHU B y4eOHO-
MIO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBaMU B IIOBCEIHEBHON KHU3HH.

[Ipy u3yyeHHM XUMHUHU HA YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)kKHOE 3HAUEHUE
nproOpenu Takue ey, Kak:

— (¢hopMUPOBAHNE UHTEIUICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEILICHUH, CHOCOOHOW aJanTHpOBaThCi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIllpaBJICHHOCTb OOy4YeHMs Ha CHCTeMaTH4YecKoe IMpHOOIIeHHEe OO0ydarolmxes K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4yHbIM  METOJaM  IIO3HaHUf,
(opMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrnieueHue YCJIOBUM, CHOCOOCTBYIOIIMX HNPUOOPETEHUIO OOYyYaIOUIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs Pa3IMUHBIX BUIOB JESATEIbHOCTH;

— (opmupoBanue 0011l QyHKIIMOHAIBHONW U €CTeCTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPYKAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XHUMMH, TPUMEHATh HMX MpPU pelleHuH mpodieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opmupoBaHue y 00y4arONMXCsl TYMAHUCTHUECKUX OTHOILIEHHH, TOHUMaHUS IEHHOCTH
XUMHUYECKMX 3HAHWM i1 BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYZAOBON JEATENBHOCTH B LENSAX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLIeW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHUBALMH K OOY4EHHUIO, CIIOCOOHOCTE K CAMOKOHTPOJIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY IPOGMIIS U HAIIPABICHHOCTH AaJbHEHIIero o0yueHus.

MECTO YYEBHOI'O IIPEIMETA «XUMMUS» B YYHEBHOM IIJIAHE



Pabouas mporpamma npemxycmarpuBaeT (34 Hemenu 2 yaca B Heneno) 68 waca B roa. B
COOTBETCTBHUH C y4eOHBIM I1aHoM, pacniucanneM B MBOY COII Nel7 na 2023-2024 y4yeOHbIH
IO/l ¥ TOCYAapCTBEHHBIMU IIpa3HUKaMu 6 HOAOps pabouas mporpamma pacyuTaHa B 8 a Kiacce
Ha 67 yacoB 3a CUé€T yIJIOTHEHMs MPOrpaMMHOIO Marepuaia B pasjene «l eHeTnyeckas CBS3b
MEXIy KIaccaMd HEOPraHWYeCKUX COeIMHEeHHMi»; 8§ O kiacce Ha 65 YacoB B CBSI3U C
rOoCyJapCTBEHHBIMM Tpa3gHUKaMu 6 Hos0ps, 8 mapta u 10 Masg 3a cyér yIIOTHEHMS
IporpaMMHOrO Marepuana B paszaeine «PactBopenue. PactBops»; B 9 a u 9 6 kiaccax Ha 67
yacoB (B CBSI3M C TOCYAAPCTBEHHBIMU Mpa3JHUKaMH 6 HOsA0ps), 3a CU€T YIJIOTHEHMS
IPOTPaMMHOTO Marepuaia B paszaene «MeTaib».

COJEPXAHUE OBYYEHUA
8 KIIACC
[IepBoHa4yaIbHBIE XUMUYECKUE ITOHATHUS

[Ipenmer xumuu. Ponb XMMHM B KM3HM 4YEJIOBEKAa. XMMHS B CUCTEME HaykK. Temna u
BelmecTBa. Pu3MyecKue CBOMCTBAa BELIECTB. ArperatHoe coctossHue BemectB. [loHsTue o
METO/IaxX MO3HaHMs B XUMHH. UHCThIe BemecTBa U cMecu. CiocoObl pa3ieNieHrus CMECEeH.

AToMBI U MOJICKYIJIBI. Xumudeckue dJeMEHTBHL. CHMBOJIBI XHMHYECKHX JJICMEHTOB.
HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’ICKYJIHpHOG YUCHHUC.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENBHAsA aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
macca. MaccoBast 10J11 XMMHUYECKOIO JIEMEHTA B COCMHCHHH.

KommuectBo BemectBa. Mosb. MonsipHasg mMacca. B3anMoCBsI3p KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnyeckue U XUMHUYECKUE SIBICHUSA. XUMHUYECKas peaklus W €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIeCTB. XUMUUeckue ypaBHeHHs. Kiaccudukanys XUMHYECKUX peakiuil
(coenuHeHUs, pa3IokKeHUs, 3aMeILeHHs], OOMEHa).

XUMUYECKUN IKCIIEPUMEHT:

3HaKOMCTBO C XMMHYECKOW IOCY/IOH, MpaBmiiaMu paboTHl B JabopaTopuu W MpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O00OpYIOBAHHEM, HM3YUYE€HHE M ONHUCAaHUE (PU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HaOM0ieHne (u3NUecKuX (IIJIaBIeHUE BOCKA, TassHUE JIb/Ia,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJIbI) 1 XUMHUYECKUX (TOpPEHUE CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBJICHUH, HAOI0AeHNE
U ONHCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakuuil (paszjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasioxeHue rugpokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJjeicTBue jxene3a ¢ pactBopoM coiu menu (II), m3yuenuwe cmocoOoB
pa3/ieliecHnusT CMeCed: C TOMOINBI0 MarHuTa, (QWIBTPOBAHHE, BBIIAPWBAHHUE, JIUCTUILISINSL,
xpomarorpadus, TNpOBEIEHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe W OINHCaHHE
pE3yJIbTaTOB MPOBEJCHUS OIBITA, WLTIOCTPUPYIONMIETO 3aKOH COXPAHEHWs MacChl, CO3JaHne
MoJiesiel MOJIEKYI (IapOCTEP KHEBBIX ).

Baxuerinme npencraBuTeN HEOPraHUYECKUX BEIIECTB



Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciaopog — 3meMEHT M NMPOCTOE BEILECTBO.
Haxoxnenue kuciopoaa B npupoe, Gu3ndecKue 1 XUMHIECKHE CBOMCTBA (PEaKIMKM TOPEHHUS ).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4eHHUS KHCIOpoJa B JIabOpaTopuu |
npoMbIIuIeHHOCTH. KpyroBopot kuciopona B mpupozge. O30H — autoTportHas MOJU(PHUKAIHS
KHCIIOPO/a.

TernoBoit 3ddekr XUMHUYECKOH peakiuu, TEPMOXMMUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE DPEaKUUU. TOINIMBO: yroinb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHUE
apHUKOBOTO 3(dexra, pa3pylIeHre 030HOBOTO CIIOSI.

Bomopon — »smemMeHT W mpocTtoe BemiecTBO. HaxokaeHwe Bojgopoaa B IPHUPOJIE,
duznyecKre 1 XUMUIECKIE CBOMNCTBA, MPUMEHEHHE, CITOCOOBI ToNTydeHusl. KucIoTel 1 comu.

Mosnsipublit 00bE€M razoB. PacyéThl 10 XMMHUYECKUM YpaBHEHUSIM.

®usnueckue cBolicTBa BOAbL. Boma kak pactBopurenb. PactBopel. Hacelmennsie n
HEHACBILICHHBIE PacTBOpHL. PacTBOpuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XuMHUYecKue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJIE U B KU3HU
yesoBeka. KpyroBopor Boxabl B mpUpoJe. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccuukanus Heopranuueckux coenuHeHuid. Oxcunpl. Knaccudukanus OKCHIOB:
coseoOpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
okcuaoB. Ou3nyeckre 1 XMMUUECKHE CBOMCTBA OKCUIOB. [lomyueHne okcumoB.

OcHoBanus. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE OCHOBaHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBAaHMH.

Kucnotel. Knaccudukanus xucinor. Homenknarypa kuciot. @uznueckne U XUMHYECKHE
cBoiicTBa kucaot. P akruBHoctn metamuioB H. H. bekerosa. Ilomyyenue kucior.

Comu. Homenkinatypa coneil. @u3nueckue U XuMU4Yeckue cBoicTBa coneil. [lonmyuenue
COJIE.

I'eneTnueckas cBsI3b MEKy KJIaCCAMU HEOPTAHUYECKUX COCTMHEHUN.
XUMUYECKUN IKCIIEPUMEHT:

KaueCTBEHHOE OMpEEICHHUE COACPKAHMsI KUCIOPO/a B BO3AyXe, MOJIydeHrue, COOMpaHue,
pacno3HaBaHME M HM3yY€HUE CBOICTB KHCIOpOJa, HAOIIOJEHHE B3aWMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IMPEKpaIleHusi TopeHus (moxkapa), 03HaKOMJICHHE C
o0Opa3liaMud OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
W3YyYEeHHE CBOWMCTB BOAOpoaa (TOpeHue), B3auMojeicTBHE Bogopona c¢ okcugom wmeau (II)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPHUATIOB), HAOIIOACHIE 00pPa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEHd pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMu (HaTpueM M KaiubllueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAHNE OOpPa3Il0B HEOPraHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HAOIIO/IEHUE W3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIENIOYeH, M3ydeHHUe



B3aumozeiictBus okcuga Meau (II) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C METalllaMH,
peakuuii HEeUTpaM3alhK, TOJYy4eHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHeliue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

[Tepuonuueckuii 3axkoH u Ilepuogmueckas cucrtemMa xumuyeckux sjemeHtoB . U.
MenneneeBa. CrtpoeHue aToMoB. XUMHYECKass CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKiuu

[lepBple MONBITKM KiIacCUPUKAUU XUMHUYECKUX dyeMeHToB. lloHatue o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIC U IIEJIOYHO3EMEIbHbBIE METAIIbI, TaJOTE€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. llepuommueckass cucrema xumuuyeckux oannementos J[. .
MenneneeBa. Koporkonepuognas u juuHHONepuoAHas ¢opmbl Ilepuoaunueckoit cucteMbl
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymmbl. DU3HUECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aromsbIX szaep. HW3oromsl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMUYECKUX 3JIeMEHTOB [lepuoandeckoil cucTemsl
J. W. MenneneeBa. XapakTepUCTUKa XUMHYECKOI'O 3JEMEHTa IO €ro IOJIOKEHUIO B
Ilepnonnueckoi cucreme /1. 1. Menneneena.

3aKOHOM€pHOCTI/I N3MCHCHHA pajuyCa aTOMOB XUMHYCCKUX DJICMCHTOB, MCTAINIMYCCKUX
1 HEMETAINYECKUX CBOMCTB 110 rpyimnam 1 nepuogamM.

3nauenue [lepunonuueckoro 3akona u [leproanyeckoit cuCTeMbl XUMHUYECKUX JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — yu€Hblid U IpaKJaHUH.

Xumuyeckass ~ cBsa3b.  KoBaneHTHas  (moyisipHass W HEMOJIApHAsi)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

CreneHb OKHCJICHUA. OKHCIUTEIEHO-BOCCTAHOBUTEIIHLHEIC pCaKkmuu. Hpoueccm
OKHUCJICHHUS U BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUN IKCIIEPUMEHT:

u3ydeHne oOpa3lloB BELIECTB METAUIOB U HEMETAIUIOB, B3aUMOJIEHCTBHE THUAPOKCHIA
LMHKA C pacTBOpPaMH KHUCIOT M IIEIOYEH, IIPOBEACHUE OIBITOB, WIIOCTPUPYIOIIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (rOpeHue, peakiuu pas3ioKeHNs, COETUHEHHUS).

MexnpeaMeTHBIE CBSI3U

Peanuzanms MCKIPCIMETHBIX CBs3eM IIpu U3y4CHUU XUMHUH B 8 knacce OCYIICCTBIIAACTCA
4epe3 HCIOJIb30BaHUEC KakK O6HII/IX C€CTCCTBECHHO-HAYUYHBIX HOHﬂTHﬁ, Tak H HOHSITI/II\/’I,
ABJIAIOIIUXCA CUCTECMHBIMU JJIS1 OTACJIBHBIX ITPEAMCTOB CCTECCTBCHHO-HAYYHOI'O ITHUKJIA.

OOmme ecTeCTBEHHO-HAYyYHBbIC TOHSATHUS: HAy4dHbIM (hakT, TUMOTE3a, TEOpHs, 3aKOH,
aHam3, CHUHTE3, Kknaccudukanus, MEPUOUYHOCTb, HaOJII0IeHHE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.



®dusnka: marepus, aroM, O3JEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIHUJ, HW30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPHUUYECKUH 3apsi, BEIIECTBO, TEI0, OO0OBEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEITUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

l'eorpadusa: armochepa, ruapocdepa, MuUHEpalbl, TOPHBIE IOPOJbI, IOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KIIACC
BemecTBo 1 xuMuyeckas peakuus

Ilepnonnueckuit 3akoH. Ilepuonnmueckass cucrema xumudeckux osnemeHTtoB /J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KalMs, KAIbLHSI M HUX COCAMHEHUM B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepruondeckoil cucTeMe U CTPOEHUEM MX aTOMOB.

CTpOGHI/Ie BCIICCTBA: BHBI XMMHYECKOM CBs3U. THIIBI KPpUCTAJUINICCKUX peIlIéTOK,
3aBHCHUMOCTh CBOMCTB BC€IIECCTBA OT THIIA KpI/ICTaJIJII/ILIGCKOI\/JI peHIéTKI/I n BHIA XHUMHYCCKOH
CBA3U.

Knaccuukanuss 1 HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHWMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIUMXCS K Pa3jMYHBIM KjIaccaM HEOPraHWYECKUX COCIUHEHMM, T'eHEeTH4ecKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Krnaccudukanys XuMuuecKuX peakuil Mo pa3IudHbIM MPU3HaKaM (10 YHUCIY U COCTaBY
YYacTBYIOUIMX B peaKkIUH BEUIECTB, MO TeIIoBoMY 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTajuu3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

IlonsTue o CKOpPOCTH XUMHYECKON pCaKkIuu. [Tousarue 00 O6paTI/IMBIX 151 H606paTI/IMBIX
XUMHYCCKUX PCAKIHAX. IloHsiTHE O TOMOTCHHBIX H FCTCPOrcHHbIX PCAKIUAX. Ilousatue o
katanuze. IloHATHE O XHMHYECKOM PaBHOBCCHHU. q)aKTOpLI, BJIMAIONIUE Ha CKOpPOCTb
XHUMHYISCKOM PCAKIMN U MMOJIOKCHUC XUMHUYCCKOI'O PaBHOBECH .

OKUCIINTENBHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBIN OanxaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHUH OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOT 0 OanaHca.

TeopI/I}I 3J'ICKTpOJII/ITI/I‘-IeCKOI71 JUcCConranuu. BHCKTpOHI/ITLI N HCOJICKTPOJIUTHI. KaTI/IOHBI,
aHUoHBI. MexaHu3m Jucconuany BEHIECTB C PA3JIMYHBIMHA BUIAMHU XUMHYECKOH CBS3M.
CrencHb JucCoranuu. CunbHBIC U c1a0bIe QJICKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. YcioBUSl IPOTEKAaHUS peaKIMi HOHHOTO OOMEHa, MOJHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE



MPEJCTaBICHUA 00 JIEKTPONUTUYECKOW auccoruanui. KadecTBeHHbIE pEaKIMU Ha HOHBI
[TonsiTHe 0 ruIpoONIN3€E CONEN.

XUMUYECKUH IKCIIEPUMEHT:

O3HAKOMJIEHHE C MOJEISAMU KPHCTANIMYECKUX PEIIETOK HEOPraHMYEeCKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW peakIUH OT BO3IACHCTBUS PA3JIUYHBIX
(axTopoB, MCCIEIOBAaHHE NIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpOIEcca IUCCOLMAINU
KUCIIOT, Iueno4ed M coined (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKAHHs peakuuil MOHHOro obMeHa (oOpa3zoBaHME
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (FOpeHHE, pPeaKUUu pPas3IoKEeHUsl, COCIAUHEHUS),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbIO KaueCTBEHHBIX PEAKUMH Ha HOHBI,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hewmertannel 1 ux coeIMHEHUS

OOmiast xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEPHBIE
creniean okucicHus. CTpoeHHEe W (DU3MUECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJopa (B3aUMOJCICTBHE C MeTaulaMH, HEMeTaJUIaMu,
miesnoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHenue. JlelicTBue XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaxkHel e Xiaopuab
U UX HAXOXJACHHUE B IPUPOJIC.

OOmast xapakrepuctuka 3ieMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHMS AaTOMOB,
XapakTepHble CcTeneHu oKucieHus. CTpoeHne M (PU3NYECKHEe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, GU3MYecCKue M XUMHYEeCKHue CBOMCTBA. OKCHUIBI CEphl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOmuye Kak MpeACTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKUE peakiu,
JeKallie B OCHOBE MHPOMBIIUICHHOTO Croco0a IMOJNydeHUs CepHOM KucioTel. [Ipumenenue
cepHoll kucnoTel. Conu cepHOM KUCIIOThI, KaueCTBEHHAs peaklius Ha cyiabgaT-uoH. Haxoxnenue
ceppl M €€ CoeAMHEHUHl B TMpHupoje. XHUMHMUYECKOE 3arps3HeHHE OKpYXKaIoLeH cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
HpPEeOTBPALICHHUS.

OOmiast xapakTepucTHka 351eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B Npupoje, (usmdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKHue
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMSI, UX (PU3HUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
dusznyeckue ¥ XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHue HHUTPATOB M COJEH aMMOHHUS B KauyecTBE MUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCITOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, dpuznueckue u xumudeckue cpoiicrBa. Okeun docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIH.



OOmast xapakrepuctuka syeMeHTOB I[VA-rpymmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUA. YTJIEepo/, alUIOTPONHbIE MOAU(PHUKAIIUH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouus. KpyroBopotT yrieposaa B mpupoe.
Oxkcunpl yriaeposaa, ux (GU3NYecKue U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA >KUBBIE OPraHU3MBbI,
MOJTy4eHUE U MPUMEHEHHE. DKOJOTHYECKUE TPOoOIeMBbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AJIbHOTO MOTEIUICHHUs KJIMMara, NapHUKOBBIM 3QQeKT. YroibHas KUCIOTa U €€
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M mpuMmeHeHue. KauectBenHas
peaknusi Ha  KapOoHar-uoHsl. lcmonp3oBanme kapOOHATOB B ObITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayabHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSAMHECHUSX YIiIepoja
(MeTaH, 9TaH, JTHJCH, AallCTWJICH, JTAHOJ, IJIMIIEPHH, YKCYCHas Kwuciora). I[IpupoaHbie
WUCTOYHUKU YTIIEBOJAOPOIOB (Yroib, TPHUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX mepepaboTKu
(6eH3uH), UX POJIb B OBITY M MMPOMBIILICHHOCTH. [IOHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE EIMHCTBO
OpPraHUYeCKUX U HEOPTaHHMYECKUX COCAMHCHHIMA.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, IOJyYE€HUE M IPUMEHEHHE.
Coenunenus kpemHuss B npupoje. OOmme mnpencrasieHus o0 okcuae kpemHus (IV) u
KpeMHUEBOM kuciiote. CUIIMKAThI, UX UCIIOJI30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, »ene300eToH. I[IpoGiiemsl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEJHEBHOM JKU3HHU.

XUMUYECKUN IKCIIEPUMEHT:

n3y4eHue o0pa3loB HEOPraHUUECKUX BELIECTB, CBOMCTB COJISIHOW KUCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakaromme (U3NIeCKUe U XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUI (BO3MOXHO
UCIMOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSMHU (BO3MOXHO HCIOJIb30BAHUE
BUJEOMaTepuaoB), HaOMIoJeHHEe Tpolecca OOYIJMBaHUS — caxapa IOoJX  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOI KHCJIOTHI, U3yUYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCJIOTBI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COEAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX y10OpeHNUH,
NOJy4eHue, coOupaHue, paclHo3HABAaHME M U3y4EHHE CBOWCTB aMMHUaKa, IPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ochaT-uOH M H3ydYEeHHE MPHU3HAKOB HX
IPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), M3Y4YEHUE MOJENECH KPUCTAUIMUECKUX PEIETOK anMasa,
rpaguTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aACOpOIMH PacTBOPEHHBIX BEILECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAYeCTBEHHBIX PeaklMi Ha KapOoHAT U
CIWJIMKAT-UOHbl U W3y4YEHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHHE C MPOIyKIHEH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «Baxnelmme
HEMETAJUIbl U UX COETUHEHUS.

Merannsl 1 uxX COCIUHCHUA

O6H12l$[ XapaKTEPUCTHUKA XHMHUUYCCKHUX OJJIEMCHTOB — MCTAJUIOB Ha OCHOBAHHMU HX
ITOJIOKCHHUA B HCpHOI{H‘{CCKOﬁ CUCTEMEC XUMHNYCCKHX 3JICMCHTOB I[ n. MGHHCHCCBa " CTPpOCHUA



atromoB. CTpoeHue MeTayuioB. Meraminueckas CBs3b M METAJUIMYEeCKas KpUCTAJUTMYecKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HaOpsOKEHU MeTauioB. PU3MYECKME W XUMHUYECKHUE
cBoiicTBa MeTauioB. OOmIMe crocoOb! moayyeHus MeTaioB. [IoHsTHE 0 KOPPO3UH METaJIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3uu. CIuiaBsl (CTallb, YYT'yH, JIOpaTOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilesrounble MeTAUIBL: MOJOKEHKUE B Ilepuonnueckol cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MeHnpneneeBa, CTpOCHHE UX aTOMOB, HaxOXAcHUE B Ipupone. Gusnueckne U XMMUYECKHE
CBOICcTBa (Ha nmpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [IpuMenenue
LIEJIOYHBIX METAJIJIOB U UX COCIMHEHUN.

[IlenouyHO3eMeENbHBIE METAUIbl MAarHUd W KalblWi: ToyiokeHue B llepumoamyeckoi
cucremMe xuMuueckux aemeHToB [[. M. MenneneeBa, CTpOEHHME KX aTOMOB, HAXOXICHUE B
npupojae. PuU3nyeckue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BakHeilmue coenuHeHus
KM (OKCUI, THIPOKCHI, COn). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmomuHuit: nonoxenue B Ilepumonuueckoil cucteme xumuyeckux siemeHtoB JI. U.
MenpeneeBa, CTpoeHHE aTroma, HaxoKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
atoMuHus. AM(pOTepHbIE CBOMCTBA OKCHJA U THJIPOKCUAA AIIFOMUHUS.

Kenezo: mnonoxenne B Ilepuonnueckoil cucreme xuMuyeckux »sgeMeHtoB J[. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKIAEHUE B Npupoae. PU3NYECKHE U XUMHYECKUE CBOMCTBA
xene3a. Oxkeunpl, Tuapokeunsl u comu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
IIOJIyYECHHUE.

XUMUYECKUN IKCIIEPUMEHT:

O3HAaKOMJIEHHE ¢ o0pasllaMd METa/lIOB U CIJIaBOB, MX (PU3UYECKHUMH CBOWMCTBAMHU,
W3YYCHHUE PE3YJIbTAaTOB KOPPO3WU METAJIOB (BO3MOYKHO HWCIIOJB30BAHKUE BHUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJIbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIIEAOBAHNE CBOWCTB JKECTKOH BOJBI, IMpOIlecca TOPEHHUs JKeje3a B
Kucimoposie  (BO3MOXKHO  HCIOJB30BaHHE  BUIEOMATEpPHUANOB), TMPU3HAKOB MPOTEKaHUs
KAueCTBCHHBIX PEAKIM Ha MOHBI: MarHUs, KaJbIlUs, aIFOMUHUS, IWHKA, *xkene3a (II) u xenesa
(ITI), memgu (II), HaGmro/ieHNEe U OMKCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJIusl U KaJIbIUs (BO3MOXHO HCITOJI30BAaHUE BUICOMATEPHUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/Ia alFOMUHUS U TUIPOKCH/IA [MHKA, PEIICHNEe dKCIIEPUMEHTANBHBIX 3a/1a4 10
Teme «BakHeume MeTallIbl U UX COCTMHEHUS.

XHMHS M OKpYyXarolas cpeaa
BemecTBa 1 MaTepuansl B IOBCEIHEBHOM JKU3HM Y€JI0BEKa. be3omacHoe HCIoNb30BaHKue
BEIIECTB M XMUMMYECKMX peakuuil B ObITy. IlepBas momoms Nnpu XUMHMYECKHX OXKOrax M

OTpaBJICHUSIX.

XUMHYECKOe  3arps3HEHUE  OKpyXarouled  cpeapl  (mpeaenbHas — JOMYCTUMAst
KOHIIEHTpanus BemecTs, nainee — [1/1K). Ponb xumun B perieHun SKOJTOTHIECKUX TIPOOIIEM.

XUMUYECKUN IKCIIEPUMEHT:
M3y4eHue o00pa3iioB MaTepUuaioB (CTEKIIO, CIIJIaBbl METAIIOB, MOJIMMEPHBIC MaTepUabl).

MC)KHpe,Z[MeTHBIC CBA3U



Peaﬂmaum{ MCKIPCIMETHBIX CBsI3e Ipu U3y4CHUU XUMHUH B 9 knacce OCYIICCTBIIAACTCA
4epe3 HCIIOJIb30BaHUEC KakK O6H_[I/IX CCTCCTBCHHO-HAYUYHBIX HOH?ITPIﬁ, TaKk H HOHHTHﬁ,
ABJIAIOIUXCA CUCTCMHBIMUA JJIS1 OTACJIBbHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O0 HUKJIA.

OOue ecTecTBEHHO-HAYYHBIC TOHSATHS: HAay4HBI (PaKkT, THIOTE3a, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIb, SIBICHUE, TAPHUKOBBINA 3P(EKT, TEXHOTIOTHSI, MATEPHAIIBL.

®dusnka: marepus, aroM, O3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIHWJ, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJAa, DJICKTPUUYECKUH 3apsji, HNPOBOJAHUKH, TMOJYIPOBOIHHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIEeCTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAUIMYECKAs pEMIETKa, CIUIaBbl, (U3UYCCKUE BEIUYUHBI,
€MHUIBI U3MEPEHUSI, KOCMUYECKOE POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpAIbHbIE YIOOpPEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

l'eorpadms: armochepa, ruapocdepa, MHUHEpaNbl, TOPHBIC IMOPOJBI, TOJC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



ITNTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 XUMHU HA YPOBHE
OCHOBHOI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBLIE PE3YJIbTATBI

JImuHOCTHEIE PE3YIbTATBl OCBOCHHUA IIpOIrpaMMbl OCHOBHOI'O 06]1_[61"0 06p330BaHI/I${
JOCTHUI'alOTCA B XOI€ OGy‘-IGHI/IH XHUMHUHU B CIUHCTBC y‘-IG6HOﬁ 1 BOCIIMTaTEILHOMN JACATCIIBHOCTHU B
COOTBETCTBHH C TpaJuIIMOHHBIMHA pOCCHfICKPIMH COOUOKYJIbTYPHBIMU n JAYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMUA B OGH.[CCTBG InpaBuJiaM U HOpMaMMU NOBCIACHUSA U
CHOCO6CTBYIOT mponeccaM CaMOIIO3HAHUA, CaMOpPa3BUTUA U COLTMaIM3alluu 06yqafom1/1x<:5{.

JImgHOCTHEIC PE3YIBTATEI OTpaXar0T I'OTOBHOCTH O6yLIaIOH_II/IXC$I PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHEIX OECHHOCTHBIX OpI/IeHTaL[I/IfI U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha et
OCHOBE, B TOM YHCJIC B 4aCTH:

1) IMaTpUOTHUYCCKOI'O BOCIIMTAHUA

LIEHHOCTHOI'O OTHOIIEHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACIeIUI0, MOHWMAaHWs 3HAYCHHS XHMHYECKOH HAyKH B JKH3HH COBPEMEHHOTO
o0rmiecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW WMH(pOpMAIMEl O MEpeJOBBIX JOCTIKEHUSIX U
OTKPBITHAX MHUPOBOH M OTEYECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00
yCTpOMCTBE MUpa U OOILECTBA;

2) rpaX1aHCKOr0 BOCIIUTaHMUSL:

IPEJCTAaBICHUS O COLMUAIbHBIX HOPMax M IpaBUJIaX MEXJIMYHOCTHBIX OTHOLICHWH B
KOJUJIEKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIe10BaTeNbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JESATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOIHEHUH Y4eOHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TOM y4eOHOHl NeATenbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M IOCTYNKM CBOMX TOBapHIlEHd C TMO3MLIMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O TO3HAHMUSL:

MHPOBO33PEHUECKHE MPEACTABIECHUS O BEUIECTBE M XUMHUYECKOM  peaKiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJIAIOLIUE OCHOBY JUIS
NOHMMAHUA  CYHIHOCTM HAy4HOM  KapTUHbl MHpa, NpPEJICTaBI€HUS 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUA IPUPOABI, B3AUMOCBA34X UYEIOBEKA C IPUPOJHOM CpPENOil, O PO
XUMUH B ITIO3HAHUM 3THX 3aKOHOMEPHOCTE;

[03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IIOJIYyYEHUE HOBBIX 3HAHUM MO0 XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TPOLIECCOB M SIBJICHWM, I103HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIhCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTENIbHOM pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;



UHTEepeC K OOyYCHHMIO W MO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHOM M MCCIEJOBATEIBCKON JEATEIFHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) hopMupOBaHHS KYIbTYPHI 3I0POBBS:

OCO3HAHHE LIEHHOCTU JXU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpUSATHE BPEAHBIX
NpUBbIUEK (YMOTPEOJICHHUs] AIKOTOJs, HApKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMH B OBITY U peajbHOMN
KHU3HH,

5) TpyZIOBOTO BOCIIUTAHUS:

MHTEpEC K MPAKTHUECKOMY U3YUYEHUIO NMpodeccuil U Tpyaa pa3IuyHOro poja, yBakeHHe
K TpyAy M pe3yiapTaTaM TpPYyIOBOH IEATEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMECHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYAIbHOW TPACKTOPUU
IPOJIOIDKEHUS 00pa30BaHUSl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHaIbHONU NeATENbHOCTH U
Ppa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B PO(ECCUOHATIBHOM Cpelie;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

3KOJIOTHYCCKH uenecoo6pa3Hoe OTHOIICHHUE K IMMPUPOAC KaK UICTOYHUKY KU3HHU Ha 36MJ’I6,
OCHOBE €€ CymICCTBOBAaHHA, ITOHUMAHUEC LHCHHOCTU 30POBOro u 0e3011acHOro 06pa3a KHU3HHU,
OTBCTCTBCHHOC OTHOIICHHUEC K CO6CTB€HHOMy (I)I/I?»I/I‘IGCKOMY U TICUXUYCECKOMY 3I0POBbIO,
OCO3HAaHUEC LICHHOCTH CO6JIIOI[CHI/I$I IIpaBHJI 0e30macHoOro IMMOBCACHHUA IIpH pa60Te C B€IICCTBaAMu,
a TaKKC B CUTyallUAX, YIPOXKAOIMIUX 3JOPOBbIO U ) KU3HU J'IIO,HGfI;

CHOCOOHOCTH TMPUMEHSTHh 3HAHMS, MOJydyaeMble MPH W3YYCHUH XHUMHH, IS PEUICHHS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPENOi, IS MOBBIICHUS! YPOBHS 3KOJIOTUYECKOMN
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XUMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOACTBOBATHCA UM B
[I03HABATEJIbHOW, KOMMYHHUKATUBHOM U COLMAJILHON IPAKTHUKE.

METAIIPEJMETHBIE PE3VJIbTATDI

B cocrtaBe meTanpeaMETHBIX Ppe3yJbTAaTOB BBIAEISAIOT 3HAYUMBIE ISl (POPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpUs, MPUHIMII, TUIOTE3a, (HaKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (OpMUPOBATH NMPEICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENbHbIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeATEIbHOCTH.

[To3naBaTenbpbHBIE YHUBEPCATbHBIC YICOHBIC ACHCTBUS

BbazosBrle Jjornueckue qeiiCTBUA:



YMEHUSI HCIHOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUsT TP OCBOCHUU 3HAHMI:
pacKpblBaTh CMBICI XMUMHMUYECKUX TMOHATHH (BBIOCNATH UX XapakKTepHble IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSATUSMH), UCIIONIH30BATh MOHSATHUS IJIsI O0BICHEHUS
OTIIENbHBIX (PAKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KpPUTEPUU IS KIacCHU(PUKAIUU
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUUMHHO-CIICJCTBEHHbIE CBS3U
MeXy 00BEKTaMH U3YyUeHHUsl, CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHAYKTUBHBIC, IEAYKTUBHbIE,
110 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHUS;

yMEHHUE MPUMEHATH B MPOIECCe MO3HAHUS MOHATHUS (IIPEIMETHBIC U METaNpeIMETHEIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHUH, NPeoOpa3oBBIBATH IIUPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMHUUYECKHUM 3HAK (CMMBOJI DJIEMEHTA),
xumu4ueckass ¢GopMylia M ypaBHEHHUE XUMHUYECKOH peakuuu — TMpU pelIeHud YydeOHOo-
MO3HABATENIbHBIX 3a/lady, C Y4YETOM OSTUX MOJCJIbHBIX TMPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaEMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCAaX U SIBJICHUSIX.

Bba3oBrie uccnenoBaTenbCKue ASUCTBUSA:

YMCHHUEC HCIIOJIB30BATh IMOCTABJICHHLIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUA, a
TakKo)K€C B KadCCTBC OCHOBBI [OJIA (1)OpMI/IpOBaHI/IH THIIOTE3bl IIO IIPOBCPKEC IIPABHUIIbHOCTHU
BBICKa3bIBACMBbIX Cy)KI[GHI/If/'I;

NpUOOpETEeHUE OMBITA M0 TUIAHUPOBAHHUIO, OPTaHU3AlMUd U TPOBEICHHUI0 YYCHHYECKHUX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 32 X0A0M IPOIIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (HOpMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEI0BaHMsI, COCTABIIATh OTYET O MPOEIaHHON padore.

Pabota ¢ nuapopmanmeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATh HHGOPMALUIO PaA3IUUYHBIX
BUZOB U (GOPM MpEICTaBICHUs, MOJy4yaeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAayYHO-IOMYJIIpHAS
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble MmocoOus, pecypcel MHTepHeTa),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAILINIO;

yYMEHHUE NMPUMEHSATh Pa3IMuHble METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMAIMU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B O0JACTH MCIOJIb30BaHUS HMH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAaHUS PAa3IMIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IperCTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHE HCIIOJIb30BaTh U AaHAJIU3UPOBATh B Ipollecce y4eOHOW M HCCIeI0BaTENbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOTI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSIHME OKpYXKarollel NpUpoaHON Cpebl.



KomMMyHHUKaTHBHbBIE YHUBEPCAJIbHBIC YUEOHBIC ICHCTBHS:

YMEHHMs 3a/JaBaTh BONpPOCHl (B XOAe juanora U (WIM) AUCKYCCUHM) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHSI TPEJCTABJIATH TOJTYYCHHBIE PE3yJbTaThl IMO3HABATEIHHOW JIEATEIBHOCTH B
YCTHBIX U MHChMEHHBIX TEKCTaX; JAeNaTh MPE3CHTALUIO PE3yJIbTaTOB BHITIOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, JTA0OPaTOPHOW pPAaOOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHS YI€OHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIHHOU U
UCCIICIOBATEIICKOW JICATEIIBHOCTU TPU PEIICHHH BO3HHKAIOIIMX MPOOJeM Ha OCHOBE y4déra
0o0IIMX WHTEPECOB W COTJIACOBaHMS TO3UIMH (0OCYKIeHHsS, OOMEH MHEHUSMH, «MO3TOBHIC
HITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONIPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PerynsTuBHble yHUBEpCaIbHbIE yUEOHbIE 1EHCTBUSA:

YMEHHE CaAMOCTOSTEIILHO OIPEIEISATh [EeIH e TeIbHOCTH, INIAHUPOBATh, OCYIECTBIIATD,
KOHTPOJIMPOBATh M MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO JICSATEIBHOCTh, BBHIOMPATh
HanOonee dS(QQeKTuBHBIE CIMOCOOBI peHIeHHs YYeOHBIX W IO3HABATEIbHBIX 33724,
CaMOCTOSITENIbHO COCTaBIISITh HJIM KOPPEKTHPOBATh IMPEAJIOKCHHBIA AIrOPUTM JACHCTBHN IMpU
BBINIOJIHEHUH 3aJlaHMi C y4ETOM IOJYYCHUS HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIUSIX, OLICHUBATh COOTBETCTBHE IMOJIyYCHHOTO Pe3yJibTaTa 3asBICHHOMN eI,
yYMEHHE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTBI, MPEIaracMble B YCIOBUH 3aJaHU.

INPEAMETHBIE PE3VIJIBTATDI

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOCHHIO 0O0S3aTENBHOTO COJEPKaHUs,
YCTaHOBJIEHHOI'O JAaHHON (QenepanpHOil paboueld mIporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJaromuMucs Hay4dHbIe 3HAHUS, YMEHHS M CHOCOOBI JAeWCTBUM, crenuduyeckue s
npeAMETHOM 00sacTh «XHUMHS», BUIBI JEATEIHHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.

K kxoHiy oOy4yeHus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaAOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IOHATHUH: aTOM, MOJIEKYJA, XUMHYECKHN
DJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JIi XMMHUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIH O0OBEM,
OKCHJI, KACJI0Ta, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
pcaknus, KJ'IaCCI/I(i)I/IKaHI/ISI peaKHI/II\/’IZ pC€akun COCAWMHCHUA, PCAKIUN PaA3JTOKCHUSA, PCAKIUHN
3aMeIIeHus], peakllui 0OMeHa, 3K30- M SHI0TEPMUYECKHE PeaKIiH, TeIIOBOM 3P deKT peakuuu,
A7IpO aTOMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAnyC aToMa, XUMUYecKas CBS3b,
NOJIIpHAasl U HEMOJSIpHas KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTUOH, aHHOH, pacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAaIHsl) B pacTBOPE;

HWIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATUH H INPpUMCHATE OTHU
MOHATHS IPU OITMCAHUU BCUICCTB U UX npeBpameHHﬁ;



UCTOJb30BaTh XMMHUYECKYI0 CHMBOJHMKY [UIS COCTaBJeHHS (OpMys BeIIeCTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

OINpeENATh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTENEHb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIIICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COEAMHEHMH Mo QopmyiaMm, BHUJ XUMHYECKOW CBs3UM (KOBaJeHTHAas M HWOHHAs) B
HEOPTraHUYECKUX COCTMHECHHUSIX;

packpsiBaTh cMbich I[lepuoauueckoro 3axkona [I. M. MenaeneeBa: JEMOHCTPUPOBATH
MOHMMAaHUE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT MX IMOJIOKEHUS B
[Teproanueckoii cucTeMe, 3aKOHOB COXPAHEHUS MACChl BELECTB, [IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHAa ABOTaJIpo;

ONHKCBHIBaTh W XapakTepuszoBaTh TabnmuuHyio Qopmy Ilepuommueckoil cucteMsl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «o0oyHast
noarpynna (b-rpynmna)», Manbsie u OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMS, KOTOPBIE
umerotcs B tabnuue «llepuoanueckas cucteMa xumudeckux snemeHToB [I. . MenaeneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsf
A1pa, 001ee YUCIIO JIEKTPOHOB U PaCHpeiesIeHHE UX MO JIEKTPOHHBIM CIIOSM);

KJaccu(UUUpoBaTh XMMHMUYECKHE 3JIE€MEHTbl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY (D (DeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWUMHYECKHE CBOWCTBA BEIICCTB Pa3IUYHBIX
KJIACCOB, MOATBEPK/asi ONMUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUN;

IIPpOrHO3UPOBAThb CBOMCTBA BCIIECTB B 3aBHCHUMOCTH OT HX KayeCTBEHHOI'O COoCTaBa,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX HpeBpaIHGHI/If/'I B Pa3JIMYHBIX YCIIOBHAX]

BBIYUCIIITH OTHOCHUTEJIBHYK) MOJIEKYJSIPHYIO M MOJISIPHYRO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOTO0 3JIEMEHTa 1o (popMysie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOPE,
IIPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHYECKOU PEaKIVH;

MPUMEHSATh OCHOBHBIC ONEPAIMA MBICIUTEIBHON AEATEIbHOCTH — aHAJIUu3 W CHUHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEeMaTH3allMio, KiIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CJICZICTBEHHBIX CBS3€W — JJISI U3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHUX PEAKIUM, ECTECTBEHHO-
Hay4yHble METOJbl TMO3HAHMUS — HAONIOJIEHUE, U3MEpPEHHE, MOJECIUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN ),

clieoBaTh TMpaBUJiaM  TIONB30BAaHUS XUMHYECKOW TOCyAod ©  1abopaToOpHBIM
o0opynoBaHWEM, a TakKe TpaBWIaM OOpameHuss C BEmECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMH TIO BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHUX OIBITOB M0 TOJYYCHHIO U
coOnpaHnio Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJA), TPUTOTOBJICHHUIO PACTBOPOB C
ompeAenéHHON MaccoBOM JoJeil pacTBOPEHHOTO BEUIECTBa, IUIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE SKCIICPUMEHTHI 10 PACIO3HABAHHWIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO
UHAUKATOPOB (Makmyc, ¢heHondranert, METUIOPAHK U IPYTHE).



K xoHmy oOydenus B 9 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHMX IOHATHHA: XMMHUYECKHUH 3JIEMEHT, aTOM,
MOJIEKyJIa, HMOH, KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, BAJIEHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCICHMs, XUMHUYECKas peaklus, XUMHUYecKas CBs3b,
TETUIOBON 3PQEKT peakiyu, MOJb, MOJISIPHBI 00BEM, PacTBOp, SIACKTPOIUTHI, HEINEKTPOIHTHI,
JIEKTPOJIUTUYECKAs JUCCOLMALNSA, PEAKLUUHU HOHHOTO OOMEHa, KaTajlu3arop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE U HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKLMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHME M BOCCTAaHOBJIEHUE, aJUIOTPOINMI,
aM(pOTEpHOCTh, XUMHUYECKasi CBA3b (KOBaJICHTHAs, MOHHAs, METANTMYECKast), KPUCTATUINIECKas
pewmérka, KOppO3Hs METalIOB, CIUIABbl, CKOPOCTb XUMMUYECKOW peakUuH, IpeJesbHO
nomnycrumas koHuentpauus 111K Bemecrsa;

HWIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATHH H INPUMCHATHL 3THU
IOHATHA ITPHU OITMCAHUHU BECUICCTB U UX npeBpameHHﬁ;

WCIIONBb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIS COCTaBJCHHS (OpMyn BEIIECTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

ONPEIEATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX
Pa3IUMYHOIO COCTaBa, IPHHAUICKHOCTh BEIIECTB K OMNPENCIEHHOMY KIACCy COCIMHEHUH II0
dopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAs!, HOHHAsI, METAIJINUYECKasi) B HEOPIraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVHEHUN, TUIl KPUCTAJNINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbica [leproanueckoro 3akoHa [[. 1. MenaeneeBa u 1eMOHCTpUPOBATh €TI0
NOHMMAaHME: OIMCBHIBATh M XapaKTepu3oBaTh TaOiumuHyro (opmy Ilepuoamyeckoli cuCTEMbI
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manbsle u OoJsiblliMe NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpBIE
UMEIOTCA B TMEPHOAMYECKONW TalNuIe, C YHUCIOBBIMH XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XMMHYECKHX 2JIEMEHTOB (COCTaB U 3apsj sApa, oOliee YUCIIO IEKTPOHOB U PaCHpeesieHHe UX
IO JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHMH B Ipejenax MajblX MNepUO/IOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KHaCCHq)HIIHpOBaTB XUMHUYCCKUEC DJICMCHTHI, HCOPTaHNMYCCKUC BCIICCTBA, XUMHUUYCCKUEC
peakuuun (HO YUCIY U COCTABY YUYACTBYIOIIUX B PCaKIMU BCUICCTB, IO TCIIJIOBOMY 3(1)c1)eKTy, 1o
W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKIX SHGMCHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIMME U CHENUPUISCKHEe XUMUYECKHE CBOMCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAS ONUCAHUE MPUMEPAMU MOJEKYJISPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINM;

COCTABJIATh YPAaBHEHUS JJIEKTPOJUTUYECKON IUCCOLMALMU KHUCIIOT, LIEN0YE U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS peakluil HOHHOro OOMEHa, ypaBHEHHUS peakiui,
MOATBEPKIAIOIINUX CYIIECTBOBAHUE TIE€HETHYECKOW CBSA3M MEXKIY BEIIECTBAMMU pPa3IUYHBIX
KJIACCOB;

PaCKpBIBATE CYIIHOCTHb OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IoCpEACTBOM
COCTAaBJICHHUSA 3JICKTPOHHOT'O OanaHca dTUX peaxunﬁ;



MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS, BO3MOMXHOCTH
MPOTEKaHUs XMMHUYECKUX MPEBPAILIEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENILHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (popMysie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKON PEeaKIny;

coONMoIaTh TpaBWiIa  IOJIB30BaHUS  XMMHUYECKOH TMMOCYyIoOl U J1TabOpaTOpHBIM
o0opyoBaHNEM, a TaKXKe TPaBHiia OOpAIeHUs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKITUSIMU
[0 BBIMOJIHEHUIO JA0OPATOPHBIX XWMHUYECKHUX OIBITOB TI0 TIOJIYYCHUIO M COOUpPaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO ra3a);

NPOBOANTH PEAKIMH, MOATBEP)KAAIONINE KAYECTBEHHBIH COCTAB DPA3IMYHBIX BEIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
cynbaT-, THIPOKCHI-MOHBI, KAaTHOHBI aMMOHHUS W HOHBl H3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBLHON NEATEIbHOCTH — aHaJlu3 U CHUHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3CH — s
M3Yy4YEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN, ECTECTBEHHO-HAYUYHBIE METO/IbI TTO3HAHUS
— HaOI0IcHNE, U3MEPEHUE, MOICTMPOBAHNE, SKCIIEPUMEHT (pEaIbHbIN 1 MBICIICHHBIH).






TEMATHYECKOE IINTAHUPOBAHHUE

8 A KUIIACC
Ne HanmenoBanue pa3zieiioB U TeEM IpOrpamMMmbl KonnyecTBo yacos OnexTpoHHble (I(POBLIC)
n/n Bceero KonTposbhbie [IpakTnueckue 00pasoBaTesbHBIC PECYPCHI
paboThI paboThI
Pasznea 1. [llepBoHayaibHble XUMHYECKHE OHATHUSA
11 XuMusi — BaKHas 00JIaCTh €CTECTBO3HAHUS U 5 Nel,2 [[BubmmoTteka LIOK
IPAKTHYECKOM IEATCIILHOCTH YEIIOBEKA https://m.edsoo.ru/7f41837c]]
12 BemecTBa 1 XuMH4eCcKue peaKkIiuu 15 Nel [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
Paznen 2. BaxHeiilme npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
2.1 Bosznyx. Kucnopon. ITonsitie 06 okcugax 6 [[bubmmoreka LIOK
https://m.edsoo.ru/7f41837c]]
2.2 Bonopoa.Ilonsitie o kucnoTax u comsix 8 Ne3 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41837c]]
2.3 Bona. PactBopsl. [Tonsitue 06 ocHOBaHUSX 5 No2 Ne4 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41837c]]
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUN 11 Ne3 No5 [[BubmmoTtexa LIOK

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

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHU

3.1 Ilepnoanueckuii 3axoH u Ilepunoanueckas 7 Ne6 [[bubmnoreka LIOK
crcTeMa XUMHUYECKUX dyieMeHToB J]. 1. https://m.edsoo.ru/7f41837c]]
MenneneeBa. CTpoeHne atoma
3.2 Xumuyeckas cBsi3b. OKHCIUTEIBLHO- 8 Ne4 [[BubmmoTteka [IOK
BOCCTAHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c]]
PesepBHOE Bpems 3 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41837c]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 4 6
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TEMATHYECKOE IINTAHUPOBAHUE

8 A KUIACC
No Tema ypoka KonnuectBo yacoB ara DNeKTpOHHBIC IUPPOBHIE
/1 Bcero KonTtponbHbIe [IpakTuueckue W3y4eHUS o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
1 [[[IpeameT xumun. Poias XUMuM B )KH3HU 1 04.09.23 [[BubmuoTexa [JOK
yenoBeka. Tena u BeriecTnal] https://m.edsoo.ru/ff0d210c]]
2 [[[ToHsiTHE O METOAX ITO3HAHKS B XUMHH || 1 07.09.23 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d227¢]]
3 [[TIpakTrueckas pabota Ne 1 «IIpaBuna paboTsl B 1 Nel 11.09.23 [[bubmuoteka [IOK
71abopaTopuu U MPUEMBI 0OpaIeHHS C https://m.edsoo.ru/ff0d23dc]]
J1a00paToOpHBIM 000pyI0OBaHUEM ] ]|
4 [[YucTbie BemecTBa U cmecu. CriocoObl 1 14.09.23 [[BubnuoTexa [JOK
pasjeseHus cMeceii]] https://m.edsoo.ru/ff0d26ca]]
5} [[[IpakTrueckas pabora Ne 2 «Pa3znenenue cmeceit 1 No2 18.09.23 [[BubnuoTexa [JOK
(Ha IpUMeEpe OYMCTKH ITOBAPEHHOM COJIN)»] ] https://m.edsoo.ru/ff0d28c8]]
6 [[ATOMBI U MOJIEKYJIBI | | 1 21.09.23 [[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d2a6c¢]]
7 [[Xumudeckue 3neMeHThl. 3HaKU (CHMBOJIBI) 1 25.09.23 [[bubmuoteka [IOK
XUMHYECKHUX 3JICMEHTOB] | https://m.edsoo.ru/ff0d2be8]]
8 [[[IpocTble U CllOXkKHBIE BellecTBa] | 1 28.09.23 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d2a6c¢]]
9 [[ATOMHO-MOJIEKYIISIPHOE YUeHHE] | 1 02.10.23 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d2d50]]
10 [[3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB. 1 05.10.23 [[bubmuoteka [IOK
Xumudeckas popmysa. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae]]
XUMUYECKHUX AJIEMEHTOB] |
11 [[OTHOCHTENBHAS aTOMHAst Macca. OTHOCHUTEIbHAS 1 09.10.23 [[BubaunoTeka [JOK
MOJIEKYJIsipHasi Maccal] https://m.edsoo.ru/ff0d323c]]
12 [[MaccoBast 10151 XUMHAYECKOTO 3JICMEHTA B 1 12.10.23 [[BuGmmoTtexa IIOK
coeTuHeHNH ] | https://m.edsoo.ru/ff0d350c]]
13 [[KomnuectBo BemecTBa. Mosb. MonsipHas 1 16.10.23 [[bubmuoTexa [TOK

Maccal]

https://m.edsoo.ru/ff0d5230]]
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14 [[Pu3nueckre 1 XUMUUYECKUE SIBICHHUS. 19.10.23 [[bubmuoTexa [IOK
XuMHUecKas peaxiusi]] https://m.edsoo.ru/ff0d37fa]]

15 [[[Ipr3HaKu ¥ YCIOBUS IPOTEKAHUS XUMHUUYECKUX 23.10.23 [[bubmmoTexa [TOK
peakimii]] https://m.edsoo.ru/ff0d3al16]]

16 [[3aKoH coxpaHEHUsI MACChI BEIIECTB. XUMUYECKUE 26.10.23 [[bubmmoTexa [TOK
ypaBHEHHS | | https://m.edsoo.ru/ff0d3b88]]

17 [[Beruncienus: KoJaMuecTBa, MacChl BELIECTBA 110 09.11.23 [[bubmmoTexa [TOK
ypaBHCHHSIM XMMHUYECKHX PEaKIHii]] https://m.edsoo.ru/ff0d5708]]

18 [[Knaccudukanys XUMAYECKUX PEaKIHi 13.11.23 [[BubmuoTexa [JOK
(coemuHEHMS, Pa3IOKCHHS, 3aMEIIEHIs, 0OMeHa)]] https://m.edsoo.ru/ff0d3f34]]

19 [[M. B. JIoMOHOCOB — y4Y€HBIA-IHIIUKIONEIHCT. 16.11.23 [[bubmuoteka [IOK
O0001ICHIE U CUCTEMATH3aIS 3HAHUH || https://m.edsoo.ru/ff0d40c4]]

20 [[KonTponbHas pabota Nel mo teme «BemectBa u Nel 20.11.23 [[bubmuoteka [IOK
XUMHAYCCKHE PEAKIIUn»]] https://m.edsoo.ru/ff0d4290]]

21 [[Bo3nyx — cmech ra3zoB. CocTaB BO31yXa. 23.11.23 [[bubmuoteka [IOK
Kucaopoa — sieMeHT U MPOoCTOoe BEIIECTRO. https://m.edsoo.ru/ff0d448e]]
O30H]]

22 [[DPu3nueckre 1 XUMUUECKHE CBOMCTBA KUCIOPOa 27.11.23 [[BubnuoTexa [JOK
(peakuuu okuciieHus, ropenune). [Tonstue 06 https://m.edsoo.ru/ff0d4614]]
okcumax||

23 [[CriocoOBbl mosydeHus: KUCI0poia B 1abopaTopuu 30.10.23 [[bubmnoreka LIOK
U npoMbinuieHHoCTH. [TpuMenenne kucinopoaal] https://m.edsoo.ru/ff0d497a]]

24 [[TeruoBoii a3 heKT XMMUYECKON peakiuy, 04.12.23 [[bubmnoreka LIOK
HOHSTHE O TEPMOXUMHUYECCKOM yPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790]]
SHJIOTEPMHUUYECKHUX peaklusix|]

25 [[ToruBo (HedTh, yroib U MeTaH). 3arpsi3HeHue 07.12.23 [[bubmuoteka [IOK
BO3/1yXa, CIIOCOOBI €ro Mpe0TBpanieHus || https://m.edsoo.ru/ff0d4c4a]]

26 [[ITpakTiueckas padota Ne 3 no reme «Ilomyuenue Ne3 11.12.23 [[bubmnoreka LIOK
U coOMpaHue KUCIIOPO/ia, U3YUYE€HUE €r0 CBOWCTBY]] https://m.edsoo.ru/ff0d4ae2]]

27 [[Bomopoa — 37eMEeHT U IPOCTOE BEUIECTBO. 14.12.23 [[BubmuoTeka [JOK
Haxosxaenne B mpupose]] https://m.edsoo.ru/ff0d4dd0]]

28 [[DPu3nueckre 1 XUMUUYECKHE CBOMCTBA BOIOPO/IA. 18.12.23 [[bubmuoTexa [TOK
[Tpumenenue Bogopoaal] https://m.edsoo.ru/ff0d4dd0]]

29 [[[ToHsiTHE O KUCIOTAX U CONAX]] 21.12.23 [[bubmuoTexa [IOK

https://m.edsoo.ru/ff0d50d2]]
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30 [[CriocoOsI onTyueHust BOAOPOa B TabopaTopui| | 25.12.23 [[bubmuoTexa [IOK

https://m.edsoo.ru/ff0d4dd0]]

31 [[IIpakTiueckas padota Ne 4 o reme «Ilomyyenue Ne4 28.12.23 [[bubnuroreka [IOK
U coOMpaHue BOIOPO/Ia, H3YUYEHUE €r0 CBOHMCTBY]] https://m.edsoo.ru/ff0d4f42]]

32 [[MonsipabIit 00béM ra30B. 3akoH ABoraapo]| 11.01.24 [[BubmuoTeka [JOK

https://m.edsoo.ru/ff0d542¢]]

33 [[Beraucienus o0bEMa, KOJIMYECTBa BEIICCTBA I'a3a 15.01.24 [[BubmuoTeka [JOK
10 €r0 M3BECTHOMY KOJIMUYECTBY BEIECTBA UM https://m.edsoo.ru/ff0d55a0]]
00bEMY] ]

34 [[Beraucienus 00bEMOB Ta30B MO0 YPaBHEHUIO 18.01.24 [[BubmuoTexa [JOK
peaKiiy Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHUH https://m.edsoo.ru/ff0d5708]]
rason|]

35 [[Pu3nueckre 1 XUMUYECKHE CBOMCTBA BOJIBI| | 22.01.24 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0d587a]]

36 [[CocTaB ocHoBanui. [TonsTHEe 00 MHIUKAaTOpaX]] 25.01.24 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0d59e2]]

37 [[Bona xak pactBoputenb. HachleHHbIC 1 29.01.24 [[bubmuoteka [IOK
HCHACBIIIICHHBIC PacTBOPBI. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40]]
BEILIECTBA B pacTBOpE]]

38 [[TIpakTrueckas pabota Ne 5 mo Teme Nes 01.02.24 | [[bubmuoTteka [IOK
«[IpuroroBieHue pacTBOPOB C ONpPeEIEHHON https://m.edsoo.ru/ff0d5eba]]
MacCOBOMH JI0JIeH paCTBOPEHHOTO BEIIECTBA»|]

39 [[KonTponbHas padoTta Ne2 o teme «Kucnopoa. Ne2 05.02.24 | [[bubanotexa LHOK
Bonopos. Bona»]] https://m.edsoo.ru/ff0d6342]]

40 [[Oxcumapl: cocTaB, KIaccupUKaIus, 08.02.24 [[BubmuoTexa [JOK
HOMEHKJIaTypa]] https://m.edsoo.ru/ff0d664e]]

41 [[[Tomy4yeHre 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, 12.02.24 [[bubmuoteka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB]] https://m.edsoo.ru/ff0d664e]]

42 [[OcHoBaHus: coctaB, Kiaccudukanms, 15.02.24 [[BuGmmoTtexa IIOK
HOMEHKJIaTypal]] https://m.edsoo.ru/ff0d67ca]]

43 [[[Toy4yeHrEe 1 XUMHYECKHE CBOMCTBA 19.02.24 [[BubmuoTexa [JOK
OCHOBaHUi]] https://m.edsoo.ru/ff0d67ca]]

44 [[KucnoTsl: cocTaB, kiaccudukanus, 22.02.24 [[BuGmmoTteka LIOK
HOMEHKJIaTypal]] https://m.edsoo.ru/ffOdfee2]]

45 [[TToy4yeHre 1 XUMHYECKHE CBOMCTBA KUCIIOT] | 26.02.24 [[BubmmoTexa IIOK
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https://m.edsoo.ru/ffOdfee2]]

46 [[Conu (cpemHue): HOMEHKIATypa, CIIOCOOBI 29.02.24 [[BubmuoTexa [JOK
NOJIYYCHHUS, XUMHUYECKHE CBONCTBA]] https://m.edso0.ru/00ad9474]]

47 [[[TpakTHueckas pabota Ne 6. Pemenne Ne6 04.03.24 [[BubmuoTexa [JOK
OKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «OCHOBHbBIE https://m.edsoo.ru/00ad9b7c]]
KJIACChl HEOPTaHUYECKUX COCAMHEHUIN»] |

48 [[['eneTHuecKas CBs3b MEXIY KilaccaMu 07.03.24 [[bubmmoTexa [TOK
HCOPraHMYECKUX COCTUHEHUI]] https://m.edsoo.ru/00ad9a50]]

49 [[O6o0mmenre u cucTeMaTru3amys 3HaHUH | | 11.03.24 [[BubmuoTexa [JOK

https://m.edsoo.ru/00ad9ch?2]]

50 [[KonTponbHas pabota Ne3 o teme "OcHOBHBIE Ne3 14.03.24 [[bubmuoteka [IOK
KJIACChl HEOPTaHUYECKUX coequHeHn"]] https://m.edsoo.ru/00ad9ela]]

51 [[ITepBbIe MOMBITKHA KIACCH(PUKAIIMH XUMHISCKIX 18.03.24 [[bubmuoteka [IOK
s5ieMeHTOB. [oHsTHE O TPyIax CXOMAHBIX https://m.edsoo.ru/00ad9ffa]]
3JIEMEHTOB] |

52 [[ITeproanueckuii 3akoH u [lepuonnyeckas 21.03.24 | [[bubmmoTexa LHOK
CHUCTeMa XUMHUYECKHX dyteMenToB [1. 1. https://m.edsoo.ru/00ada52c]]
Menneneenal|

53 [[Tlepuroabl, rpynIbl, HOATPYIIIH | | 01.04.24 [[bubmuoteka [IOK

https://m.edsoo.ru/00ada52c]]

54 [[Ctpoenue atomoB. CocTaB aTOMHBIX SJED. 04.04.24 | [[bubanotexa LIOK
N3oTomsi]] https://m.edsoo.ru/00ada342]]

55 [[CTpoeHune 31eKTPOHHBIX 000JI04YEK aTOMOB 08.04.24 | [[bubanotexa LIOK
anemeHTOB [lepuoauueckoii cucremsr 1. Y. https://m.edsoo.ru/00ada6bc]]
Menneneenal]|

56 [[XapaKkTepucTHKa XUMUYECKOTO JIEMEHTA IO €TO 11.04.24 | [[bubmmoteka LIOK
nonoxenuto B [lepuomudeckoii cucreme /1. 1. https://m.edsoo.ru/00ada824]]
Menpeneenal|

57 [[3rauenue [leproamdeckoro 3aKoHa JjIsl Pa3BUTHS 15.04.24 [[BubmuoTexa [JOK
Hayku U npakTuku. 1. 1. MenneneeB — y4éHblil, https://m.edsoo.ru/00ada96e]]
MeJIaror ¥ rpak1aHuH] |

58 [[DnexTpooTpHLIaTETPHOCTS ATOMOB XHMHUYECKUX 18.04.24 | [[bubmuoteka LIOK
3JIeMEHTOB] ] https://m.edsoo.ru/00adaab8]]

59 [[MoHHast XuMUYeCKas CBSI3b| | 22.04.24 [[bubmuoTexa [TOK

https://m.edsoo.ru/00adac34]]
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60 [[KoBaneHTHas noisipHasi XUMUUYECKasi CBS3b | | 1 25.04.24 [[bubmuoTexa [IOK
https://m.edsoo.ru/00adaab8]]
61 [[KoBasieHTHas HEMOIsIpHAst XUMUYECKasi CBA3b| | 1 27.04.24 [[BubmuoTeka [JOK
https://m.edsoo.ru/00adaab9]]
62 [[CTenenp okucieHus || 1 02.05.24 [[BubmuoTeka [JOK
https://m.edsoo.ru/00adae28]]
63 [[OxucauTeThHO-BOCCTAHOBUTEIHHBIC PEAKIIHH | | 1 06.05.24 [[BubmuoTeka [JOK
https://m.edsoo.ru/00adb076]]
64 [[OkuciuTeny U BOCCTAHOBUTEIH | | 1 13.05.24 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adb076]]
65 [[KonTponbHas pabota Ned o teme «CtpoeHue 1 Ne4 16.05.24 [[bubmuoteka [IOK
aTomMa. XUMHUYECKas CBSI3b»]] https://m.edsoo.ru/00adb486]]
66 [[Pe3epBHBIii ypok. O6001IeHNE U ccTeMaTH3alus 1 20.05.24 [[bubmuoteka [IOK
3HaHUM] | https://m.edsoo.ru/00adb33c]]
67 [[Pe3epBHBIii ypok. O6001IeHNE U cUcTeMaTH3alus 1 23.05.24 [[bubmuoteka [IOK
3HaHUM] https://m.edsoo.ru/00ad9ch?2]]
Jl06aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 4
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TEMATHYECKOE IINTAHUPOBAHHUE

8 b KJIACC
Ne HanmenoBanue pa3zieiioB U TeEM IpOrpamMMmbl KonnyecTBo yacos OnexTpoHHble (I(POBLIC)
n/n Bceero KonTposbhbie [IpakTnueckue 00pasoBaTesbHBIC PECYPCHI
paboThI paboThI
Pasznea 1. [llepBoHayaibHble XUMHYECKHE OHATHUSA
11 XuMusi — BaKHas 00JIaCTh €CTECTBO3HAHUS U 5 Nel,2 [[BubmmoTteka LIOK
IPAKTHYECKOM IEATCIILHOCTH YEIIOBEKA https://m.edsoo.ru/7f41837c]]
12 BemecTBa 1 XuMHYECKHE pEAKITUN 14 Nel [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
Paznen 2. BaxHeiilme npeacTaBUTe I HEOPTaHUYECKHUX BEIIECTB
2.1 Bosznyx. Kucnopon. ITonsitie 06 okcugax 6 [[bubmmoreka LIOK
https://m.edsoo.ru/7f41837c]]
2.2 Bonopon. TlonsiTre 0 KucaoTax u Comsix 7 Ne3 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41837c]]
2.3 Bona. PactBopsl. [Tonsitue 06 ocHOBaHUSX 5 No2 Ne4 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41837c]]
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUN 10 Ne3 No5 [[BubmmoTtexa LIOK

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

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHU

3.1 Ilepnoanueckuii 3axoH u Ilepunoanueckas 7 Ne6 [[bubmnoreka LIOK
crcTeMa XUMHUYECKUX dyieMeHToB J]. 1. https://m.edsoo.ru/7f41837c]]
MengeneeBa. CTpoeHue aToMa
3.2 Xumuyeckas cBsi3b. OKHCIUTEIBLHO- 8 Ne4 [[BubmmoTteka [IOK
BOCCTAHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c]]
PesepBHOE Bpems 3 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41837c]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65 4 6
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TEMATHYECKOE IINTAHUPOBAHHUE

8 b KIIACC
Ne Tema ypoxka KonnyecTBo yacos Hara DNEeKTPOHHBIE IU(PPOBBIE
n/m Bcero KonTponbHbie [IpakTuueckue U3y4eHUs 00pa3zoBaTeNbHbIC PECYPChHI
paboThl paboThl
1 [[[IpeameT xumuu. Poiab XuMuM B )KU3HU 1 01.09.23 [[bubmmoTexa [TOK
yenoBeka. Tena u Berecta]] https://m.edsoo.ru/ff0d210c]]
2 [[[ToHsiTHE O METOJAX MMO3HAHUS B XUMUH | | 1 04.09.23 [[bubmmoTexa [TOK
https://m.edsoo.ru/ff0d227¢]]
3 [[TIpakTrueckas pabora Ne 1 «[IpaBuna paboTsl B 1 Nel 08.09.23 [[bubmmoTeka [TOK
1a00paToOpuu U MPUEMBI OOpAIICHHS C https://m.edsoo.ru/ff0d23dc]]
n1abopaTOpHBIM 000pYyI0BaHUEM ||
4 [[YucTsie BemecTBa U cmecu. CriocoObl 1 11.09.23 [[bubmuoteka [IOK
paszencHus cmecei]] https://m.edsoo.ru/ff0d26ca]]
5 [[TIpakTrueckas padota Ne 2 «Pa3nenenue cmeceit 1 Ne2 15.09.23 [[bubmuoteka [IOK
(Ha mpuMepe OYMCTKU OBAPEHHOM COJIN)»] | https://m.edsoo.ru/ff0d28c8]]
6 [[ATOMBI U MOJIEKYJIBI | | 1 18.09.23 [[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d2a6c¢]]
7 [[Xumuueckue 3neMeHThl. 3HaKu (CUMBOJIbI) 1 22.09.23 [[bubmuoteka [IOK
XUMHYECKHX 3JICMEHTOB] | https://m.edsoo.ru/ff0d2be8]]
8 [[[IpocThie U ClIOXKHBIEC BEIeCTBA] | 1 25.09.23 [[BuGmmoTtexa IIOK
https://m.edsoo.ru/ff0d2a6c¢]]
9 [[ ATOMHO-MOJNIEKYIISIPHOE YUeHHe ] | 1 29.09.23 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2d50]]
10 [[3akOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 02.10.23 [[BuGmmoTteka IIOK
Xumnueckas popmyna. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae]]
XUMHUYECKHUX AJIIEMEHTOB] |
11 [[OTHOCUTENBbHAS aTOMHAst Macca. OTHOCUTEbHAS 1 06.10.23 [[bubmuoTexa [IOK
MOJICKYJISIpHAs Macca]] https://m.edsoo.ru/ff0d323c]]
12 [[MaccoBasi J0Ji1 XUMHUYECKOT0 JIEMEHTa B 1 09.10.23 [[bubmuoTexa [IOK
CoeMHEHNH] | https://m.edsoo.ru/ff0d350c]]
13 [[KommgecTBo BemecTBa. Moibs. MomsipHas 1 13.10.23 [[BubmuoTexa [JOK
macca]] https://m.edsoo.ru/ff0d5230]]
14 [[Du3nueckre 1 XUMUUYECKHUE SIBICHHUS. 1 16.10.23 [[BubnuoTeka [JOK
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Xumuueckasi peakius]|

https://m.edsoo.ru/ff0d37fa]]

15 [[IIpr3HaKu ¥ YCIOBHS IPOTEKAHUS XMMHUYECKUX 20.10.23 [[BubmuoTexa [JOK
peakiuii] ] https://m.edsoo.ru/ff0d3a16]]

16 [[3aKoH coxpaHEHHUST MaCChl BEIIECTB. XUMUYCCKHE 23.10.23 [[BubmuoTexa [JOK
ypaBHeHwMs | | https://m.edsoo.ru/ff0d3b88]]

17 [[Berauciienus: Koam4ecTBa, MacChl BEIIECTBA 110 27.10.23 [[BubmuoTexa [JOK
YpaBHEHHSIM XMMHUYCCKUX PEaKIHii]] https://m.edsoo.ru/ff0d5708]]

18 [[Knaccudukarus XUMAYECKUX PeaKIuit 10.11.23 [[bubmmoTexa [TOK
(coemuHEHMS, Pa3IOKCHHS, 3aMCIEHHs, 0OMeHa)]] https://m.edsoo.ru/ff0d3f34]]

19 [[M. B. JIOMOHOCOB — y4Y&HBIN-3HIIUKIIONEIUCT. 13.11.23 [[bubmmoTexa [TOK
O06001IeHHEe ¥ CUCTeMAaTU3aIMs 3HAHUH || https://m.edsoo.ru/ff0d40c4]]

20 [[KonTponbHas padota Nel o Teme «Bemiecta u Nel 17.11.23 | [[bubmmoteka LIOK
XUMHYECKHE PEAKIINN»] ] https://m.edsoo.ru/ff0d4290]]

21 [[Bo3nyx — cMech razos. CoctaB BO3ayxa. 20.11.23 [[bubnuoreka [IOK
Kucaopoa — s1eMEHT U MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e]]
O30H]]

22 [[Pu3nueckre 1 XUMHYECKHE CBOMCTBA KUCI0pOaa 24.11.23 [[bubmuoteka [IOK
(peakuuu okucieHus, ropenue). [Toustue 06 https://m.edsoo.ru/ff0d4614]]
okcuaax]|

23 [[CrtocoOBI TToNTydeHusT KHCIOPO/ia B JIAOOpaTOPUH 27.11.23 [[bubmmoTeka [IOK
U npoMbinuieHHocTH. [IpuMenenne kucnoponaal] https://m.edsoo.ru/ff0d497a]]

24 [[TeroBoii 3¢ (HeKT XMMUUECKON peaKIuH, 01.12.23 [[bubmuoteka [IOK
TIOHSATUE O TEPMOXHMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790]]
SHJOTEPMUUYECKHUX PeaKiusix|]

25 [[TornuBo (HedTh, yroib U MeTaH). 3arpsi3HeHue 04.12.23 [[bubmuoteka [IOK
BO3/1yXa, CIIOCOOBI €ro MpeoTBpalieHHs || https://m.edsoo.ru/ff0d4c4a]]

26 [[TIpakTiuaeckas padota Ne 3 mo reme «Ilomyuenne Ne3 08.12.23 | [[bubmmoTexa LHOK
U COOMpaHMe KUCIIOPOJIa, U3YUYCHUE €T0 CBOUCTBY]] https://m.edsoo.ru/ff0d4ae?]]

27 [[Bomopoa — »7eMeHT U TPOCTOe BEIIECTRO. 11.12.23 [[BuGmmoTtexa IIOK
Haxoxnaenne B mpupoae]] https://m.edsoo.ru/ff0d4dd0]]

28 [[DPu3nueckre 1 XUMUYECKHE CBOMCTBA BOJIOPO/IA. 15.12.23 [[BuGmmoTtexa IIOK
[Tpumenenne Bogopoal] https://m.edsoo.ru/ff0d4dd0]]

29 [[[ToHsITHE O KUCTOTAX U COMAX]] 18.12.23 [[BubmuoTexa [JOK

https://m.edsoo.ru/ff0d50d2]]

30 [[CrtocoOsI TTosTydeHust BOJOpOa B Jaboparopun]| 22.12.23 [[bubmmoTeka [TOK
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https://m.edsoo.ru/ff0d4dd0]]

31 [[ITpakTrueckas pabora Ne 4 mo Teme «Ilomydenue Ne4 25.12.23 [[BubmuoTexa [JOK
¥ coOMpaHue BOJOPOA, U3YICHHE €ro CBOMCTBY]] https://m.edsoo.ru/ff0d4f42]]

32 [[MomnsipHbIit 00BEM Ta30B. 3aKkoH ABOraapo]] 29.12.23 [[BubmuoTexa [JOK

https://m.edsoo.ru/ff0d542¢]]

33 [[Beraucienns: o0bEMa, KOIMYeCTBa BEIIECTBA ra3a 12.01.24 [[BubmuoTexa [JOK
10 €r0 U3BECTHOMY KOJIMUYECTBY BEIIECCTBA WU https://m.edsoo.ru/ff0d55a0]]
00béMY] ]

34 [[Beraucienus 00bEMOB Ta30B MO0 YPaBHEHUIO 15.01.24 [[BubmuoTexa [JOK
peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHUI https://m.edsoo.ru/ff0d5708]]
raszon]]

35 [[Pu3Hyeckre 1 XUMHIECKHE CBOMCTBA BOJIBI| | 19.01.24 [[BubmmoTteka LIOK

https://m.edsoo.ru/ff0d587a]]

36 [[CoctaB ocHoBauwii. [TorsiTre 06 nHAMKATOpax]] 22.01.24 [[BubaunoTexa [JOK

https://m.edsoo.ru/ff0d59e2]]

37 [[Bona xak pactBoputenb. HacbleHHbIE 1 26.01.24 [[BubnuoTexa [JOK
HEHACHIIIICHHBIC PaCTBOPHI. MaccoBasi 10JIs https://m.edsoo.ru/ff0d5b40]]
BEIIECTBA B pacTBOpE]]

38 [[TIpakTrueckas pabota Ne 5 mo Teme No5 29.01.24 [[bubmuoteka [IOK
«[TpuroToByeHre PaCTBOPOB C ONPEACIEHHON https://m.edsoo.ru/ff0d5eba]]
MacCOBOH J10JI€l paCTBOPEHHOTO BEIIECTBA» | ]

39 [[KorTponbHas pabora Ne2 o teme «Kwucmopo. Ne2 02.02.24 | [[bubmuoteka [IOK
Bomopoa. Bona»]] https://m.edsoo.ru/ff0d6342]]

40 [[Okcunpl: cocTaB, KinaccupuKarus, 05.02.24 [[BubmuoTexa [JOK
HOMEHKJIaTypal] https://m.edsoo.ru/ff0d664e]]

41 [[[Tomy4yeHre 1 XUMHUECKHE CBOMCTBA KUCIOTHBIX, 09.02.24 [[bubmuoteka [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHUOB]] https://m.edsoo.ru/ff0d664e]]

42 [[OcHOBaHus: cocTaB, KIaccUpUKALINS, 12.02.24 [[BubmuoTexa [JOK
HOMEHKJIaTypa]] https://m.edsoo.ru/ff0d67ca]]

43 [[[Tomy4yeHre 1 XUMHUYECKHE CBOMCTBA 16.02.24 [[bubmuoTexa [IOK
OCHOBaHM] ] https://m.edsoo.ru/ff0d67ca]]

44 [[KucnoTsl: cocTaB, KiaccupuKaims, 19.02.24 [[BubmuoTeka [JOK
HOMEHKJaTypa]] https://m.edsoo.ru/ff0dfee2]]

45 [[[Tomy4yeHre 1 XUMUUYECKHE CBOMCTBA KUCTOT] | 26.02.24 [[bubmuoTexa [IOK

https://m.edsoo.ru/ff0dfee2]]
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46 [[Conu (cpeaHue): HOMEHKIIATYpa, CIIOCOOBI 01.03.24 [[BubmuoTeka [JOK
MOJIyYEHHUs, XUMHUYECKHE CBONCTBA]] https://m.edsoo.ru/00ad9474]]
47 [[IIpakTiueckas pabota Ne 6. Perenune Ne6 04.03.24 | [[bubmuotexa LJOK
9KCIECPUMEHTAIBHBIX 3aa4 1o TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c]]
KJIACChI HEOPTaHMYECKUX COCTMHEHUI»]]
48 [[['eHeTHUYECKas CBSA3b MEXIY KilaccaMu 11.03.24 [[BubmuoTexa [JOK
HEOPraHMYECKUX COCTUHCHUI]] https://m.edsoo.ru/00ad9a50]]
49 [[O6o0meHre u cucTeMaTUu3amys 3HaHuH | | 15.03.24 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ad9ch?2]]
50 [[KouTponbHas pabota Ne3 mo teme "OCHOBHBIE Ne3 18.03.24 [[BubmuoTexa [JOK
KJIACChl HEOPTaHUYECKUX coequHeHni"]] https://m.edsoo.ru/00ad9ela]]
o1 [[IIepBble MOMBITKU K1accu(DUKALMM XUMHUYECKUX 22.03.24 | [[bubmmoTexa LHOK
asieMeHTOB. [IoHsATHE O TpyIIax CXOIHBIX https://m.edsoo.ru/00ad9ffa]]
AJIEMEHTOB] |
52 [[[Tepnonnueckuii 3akoH u [lepuoanueckas 01.04.24 [[bubmuoteka [IOK
chucTeMa XUuMHUYeCKuX anmementos J1. U. https://m.edsoo.ru/00ada52c]]
Menpeneenal]|
53 [[IIeproabl, rpynmbl, HOArPYIIb | | 05.04.24 | [[bubmmoTexa LHOK
https://m.edsoo.ru/00ada52c]]
54 [[Ctpoenue atomoB. CocTaB aTOMHBIX sIZIEP. 08.04.24 [[BubmuoTexa [JOK
N3oTomsi]] https://m.edsoo.ru/00ada342]]
55 [[CTpoeHue 27IeKTPOHHBIX 000JI0YEK aTOMOB 12.04.24 [[BubmuoTexa [JOK
anemeHToB llepuoanueckoii cucremsr /1. 1. https://m.edsoo.ru/00ada6bc]]
Menpeneenal|
56 [[XapaKkTepucTHKa XUMUYECKOTO IJIEMEHTA IO €T0 15.04.24 | [[bubmmoteka LIOK
nojoxenuto B [lepuomudeckoit cucreme /1. U. https://m.edsoo.ru/00ada824]]
Menneneenal]|
S7 [[3nauenue [leproandeckoro 3akoHa JjIsl Pa3BUTHUS 19.04.24 [[BubmuoTexa [JOK
Hayku U npakTuku. 1. 1. MenneneeB — y4y€Hblil, https://m.edsoo.ru/00ada96e]]
MeJIaror ¥ rpak1aHuH] |
58 [[D7meKTpoOTpUIIaTETLHOCTh ATOMOB XUMHUYECKHUX 22.04.24 [[BubmuoTexa [JOK
2JIEeMEHTOB] ] https://m.edsoo.ru/00adaab8]]
59 [[MoHHas XuMu4decKast CBSI3b | | 26.04.24 [[BuGmmoTtexa IIOK
https://m.edsoo.ru/00adac34]]
60 [[KoBasieHTHas MoIsipHasi XUMHYECKasi CBSI3h | | 03.05.24 [[BuGmmoTexa IIOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

[[KoBanieHTHAs HEMIOJIIPHAST XUMUYECKasl CBSI3b ] ] https://m.edsoo.ru/00adaab8]]
61 [[Crenenp okucnenus|] [[OxkucaureapHO- 1 06.05.24 [[BubmuoTexa [JOK

BOCCTAaHOBUTEIIbHBIC peaKnu] | https://m.edsoo.ru/00adaab9]]
62 [OGo01menne u cucTeMaTu3alus 3HaHHUH, 1 13.05.24 [[BubmuoTexa [JOK

MOJIrOTOBKA K KOHTPOJIbHOH padoTe. ] https://m.edsoo.ru/00adae28]]
63 [[KonTposbHas padota Ned o teme «CTpoeHue 1 Ne4 17.05.24 [[BubmuoTexa [JOK

aToMa. XUMHUECKas CBSI3b»]] https://m.edsoo.ru/00adb076]]
64 [[Pe3epBHBIii ypok. OO00IIIEHNE U cCHCTEMaTH3aIlUs 1 20.05.24 [[bubmmoTexa [TOK

3HAHHIA] ] https://m.edso0.ru/00adb076]]
65 [[Pe3epBHBIi ypok. OO00IIIEHNE U cCHCTEMaTH3aIlUs 1 24.05.24 | [[bubnuoreka [IOK

3HaHUi]] https://m.edsoo.ru/00adb486]]
Jl06aBHUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 65 4
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9A,9b5 KJIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmmuectBo wacos DnekTpoHHbIE (IUPPOBEIC)
n/n Bceero KonTposbhbie [IpakTnueckue 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI

Pa3znes 1. BenecTBO M XUMHYeCKHE peaKIun

11 [ToBTOpenue u yriryOiaeHne 3HaHU OCHOBHBIX ) Nel [[bubmmoreka LIOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636]]

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 [[BubmuoTeka [JOK
peakiuii https://m.edso0.ru/7f41a636]]

1.3 DJIEKTPOJIUTUYECKAS TUCCOIUAIIHS. 8 No2 Nel [[BubmuoTeka [JOK
XMMUYECKUE PEaKIIUK B pACTBOpPaxX https://m.edso0.ru/7f41a636]]

Jl06aBUTH CTPOKY

Hroro no pazneny \ 17 \

Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST

2.1 OO6m1ast XxapakTepruCcTUKa XUMUYECKHUX 4 No2 [[BubmuoTeka [JOK
aneMeHTOB VIIA-rpynmesl. ["anorens https://m.edsoo.ru/7f41a636]]

2.2 OO6m1ast XxapakTepucTUKa XUMUUECKUX 6 [[BubmuoTeka [JOK
sanemeHToB VIA-rpynnsl. Cepa u e€ coequHeHus https://m.edsoo.ru/7f41a636]]

2.3 OO11ast xapakTepUCTHKa XUMUYECKHX 7 Ne3 [[bubmamnoreka LIOK
aneMeHTOB VA-rpymisl. A30T, pochop u ux https://m.edsoo.ru/7f41a636]]
COEJTMHEHUS

2.4 OO6m1ast xapakTepruCTUKa XUMUYECKHUX 8 Ne3 Ne4.5 [[BuGmmoTeka [IOK
aseMeHTOB [VA-rpynnbl. Yriepoa U KpeMHUH U https://m.edso0.ru/7f41a636]]
WX COCJIMHCHUS

J106aBUTh CTPOKY

HToro no pazaeny | 25 |

Pasznea 3. Merajliibl M X COeTHHEHHUS

3.1 OO0mre cBOMCTBAa METAIIIOB 4 BBEIUTE 3HAUCHUE [[BubmmoTexa [IOK

https://m.edsoo.ru/7f41a636]]
3.2 Baxuetimme MeTamIbl 1 UX COSTUHCHUS 15 Ne4 Ne6,7 [[BubmmoTexa [IOK
https://m.edsoo.ru/7f41a636]]
J106aBUTB CTPOKY
HToro mo pazaeny | 20 |

Pasnen 4. Xumus u okpyxaonasi cpeaa
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4.1 BemecTsa u maTepuaisl B )KU3HHU YEIOBEKA

[[bubmmoTeka [TOK
https://m.edso0.ru/7f41a636]]

Jl06aBUTH CTPOKY

Wroro no pazneny 3

Jl06aBUTh MOy

JloGaBuTh paznuen

PesepBHOE Bpemst 3 [[BubmuoTeka [JOK
https://m.edso0.ru/7f41a636]]

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 67
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9 A,95b KIIACCBI.

Ne Tema ypoxka KosmmuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/n Bcero | KontponbHbie [IpakTuueckue U3yUYCHUSI o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
1 [[[Tepnoanueckwuii 3akoH. [leproanueckas cucrema 1 04.09.23 | [[buGmmoTeka [IOK
xumudeckux snementos J1. Y. Menneneena]] https://m.edsoo.ru/00adb59e]]
2 [[3akOHOMEPHOCTH B U3MEHEHUHU CBONCTB 1 07.09.23 | [[buGmmoTeka [IOK
XUMHAYECKHUX 3JICMEHTOB MEPBBIX TPEX MEPHOJIOB] ] https://m.edsoo.ru/00adb6hb6]]
3 [[Knaccudukanust 1 HOMEHKIIaTypa 1 11.09.23 | [[bubauoTeka [JOK
HEOPraHWYeCKUX BelecTB]] https://m.edsoo.ru/00adb7e2]]
4 [[Buabl XUMHUYECKOM CBSI3U U THIIBI 1 14.09.23 [[BubmmoTexa LIOK
KPUCTANTHYECKUX PEMIETOK] ] https://m.edsoo.ru/00adbac6]]
5 [[KorTponbhas pabota Nel mo reme «IloBTopenue 1 K.P. Nel 18.09.23 | [[1]
U yriyOJieHue 3HaHUH OCHOBHBIX pa3JelioB Kypca 8
Kiaccay]|
6 [[Kimaccudukanmss XMMUYECKHX PEAKIIMH 110 1 21.09.23 | [[bubmuoteka [IOK
pas3IMYHBIM MpH3HaKaM] | https://m.edsoo.ru/00adbch0]]
7 [[TToHsITHE O CKOPOCTH XMMHYECKOHN peaKITuu. 1 25.09.23 | [[bubmuoteka [IOK
[ToHsITHE O TOMOT€HHBIX W T€TEPOTCHHBIX https://m.edsoo.ru/00adbe9a]]
peakuusx||
8 [[[TonsiTHE O XUMHUUYECKOM paBHOBECHUU. DAKTOPHI, 1 28.09.23 | [[bubmmoTeka [IOK
BJIMSIFOIIIME HA CKOPOCTh XUMHUYECKOM peakIiu U https://m.edsoo.ru/00adc28c]]
MOJIOKEHNE XMMUYECKOTO pPaBHOBECHS | |
9 [[OKkuCIUTENEHO-BOCCTAHOBUTENbHBIE PEAKLIUH] | 1 02.10.23 | [[bubaunoreka [JOK
https://m.edsoo.ru/00adcade]]
10 [[Teopus 2nEKTPOAUTHUECKON TUCCOLMALINN. 1 05.10.23 | [[bubnuoreka LIOK
CuibHBIE U ClTa0bIe AIEKTPOJIUTHI] | https://m.edsoo.ru/00adcd68]]
11 [[MonHBIE ypaBHEHUS peaKIHii] | 1 09.10.23 | [[Bubmumoreka [JOK
https://m.edsoo.ru/00add448]]
12 [[XuMuueckue CBOMCTBA KUCIOT M OCHOBAHUM B 1 12.10.23 [[Bu6mmoTeka [IOK
CBETE MPEACTaBICHUN 00 dIEKTPOIUTHUECKOM https://m.edsoo.ru/00add5d8]]
JTrcconranuu| |
13 [[XuMHUecKkHe CBOMCTBA COJIEH B CBETE 1 16.10.23 | [[bubmuoTeka [IOK

IIPEJCTABICHUN 00 3JIEKTPOIUTHYECKON

https://m.edsoo.ru/00add8b2]]
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JTycconuanuu| |

14 [[TTonsiTHE O TUAPOIU3E CONECH] | 19.10.23 | [[bubauoTeka [JOK
https://m.edsoo.ru/00add9d4]]
15 [[OGo0menre u cucTeMaTr3als 3HaHUH | | 23.10.23 | [[bubmuoteka [IOK
https://m.edsoo.ru/00addd12]]
16 [[I[TpakTrueckas padora Ne 1. «Pemenue IT.P. Nel 26.10.23 | [[bubmuoteka [IOK
AKCIEPUMCHTAIBHBIX 3a71a49»]] https://m.edsoo.ru/00addbfa]]
17 [[KorTponbHas pabota Ne2 o teme K.P. Ne2 09.11.23 [[BubmuoTeka [JOK
«DIEKTPOIIMTHYECKAS TUCCOIHALIHS. X UMHUCCKUE https://m.edsoo.ru/00addec0]]
peaKkuuu B pacTBOpax»||
18 [[Ob1mas xapakTeprcTUKa raJIoreHOB. XUMHUECKHE 13.11.23 | [[bubnuoTeka [IOK
CBOMCTBa Ha pUMepe XJopa]] https://m.edsoo.ru/00addfe2]]
19 [[XmopoBogopoa. ConsiHast KUCIIOTa, XUMHUYECKUE 16.11.23 | [[bubmuoteka [IOK
CBOWCTBA, MOJyYCHHE, IPUMCHEHNE] | https://m.edsoo.ru/00ade104]]
20 [[[TpakTrueckas padota Ne 2 mo teme «llonydyenue I1.P. Ne2 20.11.23 | [[bubmuoteka [IOK
COJISTHOM KHCJIOTBI, U3ydeHHE e€ CBOMCTBY]] https://m.edsoo.ru/00ade348]]
21 [[Bbraucienus mo ypaBHEHUSIM XUMUYECKUX 23.11.23 | [[bubmuoteka [IOK
peaKIvii, €CJIM OJIMH U3 PEarcHTOB JaH B H30bITKE] ] https://m.edsoo.ru/00ade488]]
22 [[Ob1mas xapakTepucTUKa 31eMeHTOB VIA- 27.11.23 | [[bubmuoteka [IOK
rpyIisl] ] https://m.edsoo.ru/00ade64a]]
23 [[AnnoTponHble MoguduKanuu cepbl. Haxoxaenue 30.11.23 | [[bubaunoreka [ITOK
cepsl U €€ COSAMHEHUN B IPUPO/Ie. XUMHUECKUE https://m.edsoo.ru/00ade64a]]
CBOMCTBa cephl]|
24 [[CepoBoaopon, cTpoeHue, pundeckue u 04.12.23 | [[bubmuoreka [IOK
XMUMHUYECKHE CBOWCTBA] ] https://m.edsoo.ru/00ade802]]
25 [[Oxcunel cepbl. CepHas KUCIOTa, GU3NIECKUE U 07.12.23 | [[bubmuoreka [IOK
XMMHUYECKHE CBOWCTBA, MPUMEHEeHHe] | https://m.edsoo.ru/00adea28]]
26 [[XvMHUecKHe peaKIiu, JIEKAIIUE B OCHOBE 11.12.23 | [[bubmuoteka [IOK
MPOMBIIIUICHHOTO CIOC00a MOTyUeHHs CEPHOI https://m.edsoo.ru/00adec8a]]
KHUCJIOTHl. XUMUYECKOE 3arpsi3HEHNE OKpYKarolei
Cpelibl COCTMHEHHUSIMU CEPHI| |
27 [[Bbruncnenre MaccoBOW O BBIX0/1a IPOAYKTA 14.12.23 | [[bubaunoreka [ITOK
peakiun] ] https://m.edsoo.ru/00adec8a]]
28 [[OOm1as xapakTepuCTHKA 3JIEMEHTOB V A-TpyIIIbI. 18.12.23 | [[bubaunoreka [IOK

A30T, pacpocTpaHeHue B IpupoJie, PU3NYecKue u

https://m.edsoo.ru/00adeeab]]
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XHMHYECKHUE CBOMCTBA] ]

29 [[AMMHaK, ero GU3NIeCKue U XUMHUIECKUE 21.12.23 | [[bubmuoteka [IOK
CBOWCTBA, MOJYYCHHUE U IPUMEHEHHE] ] https://m.edsoo.ru/00adf004]]

30 [[T[IpakTrueckas padota Ne 3 mo teme «llomyuenue IT.P. Ne3 25.12.23 | [[bubmuoteka [IOK
aMMHaKa, H3y4CHHE €ro CBOMCTBY]| https://m.edsoo.ru/00adf180]]

31 [[A3oTHas kucnoTa, e€ GU3NIeCKue 1 XUMHICCKUE 28.12.23 | [[bubmuoteka [IOK
cBolicTBa]| https://m.edso0.ru/00adf306]]

32 [[Ucnonb30BaHre HUTPATOB U COJICH aMMOHUS B 11.01.24 | [[bubmuoTeka [IOK
Ka4yeCcTBE MHHEPAIBHBIX YI00peHHH. XMMUYECKOE https://m.edsoo.ru/00adf518]]
3arpsi3HEHUE OKPY)KAIOIIEH CpPeJlbl COSTMHEHUSIMU
aszoral]

33 [[Docdop. Oxeua dhochopa (V) u pochopuas 15.01.24 | [[bubmmoreka [IOK
KHCJI0Ta, (PU3NYECKHE U XUMHUCCKUE CBOMCTBA, https://m.edsoo.ru/00adf68a]]
nosryyeHue] |

34 [[Ucrionb3oBanue pocdaroB B kayecTBe 18.01.24 | [[bubmuoteka [IOK
MHUHEPAJIbHBIX YIOOpeHUid. 3arpsi3HeHUE https://m.edsoo.ru/00adfc20]]
MIPUPOJIHOM cpenbl hocdaTamu]]

35 [[Yrnepon, pacpocTpaHeHUE B IPUPOJIE, 22.01.24 | [[bubmmoteka [IOK
busnyecKre 1 XUMHYECKHE CBOMCTBA]] https://m.edsoo.ru/00adfd9c]]

36 [[Oxcuasr yrinepona, ux pusndeckue u 25.01.24 | [[bubmmoteka [JOK
XUMHAYECKHE CBOWCTBA. DKOJOTHUECKUE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe]]
cBs3aHHbIE ¢ okcuaoM yrieposa (IV)]]

37 [[YronpHas kucnora u e€ conu]] 29.01.24 | [[bubmuoteka [IOK

https://m.edsoo.ru/00ae006c¢]]

38 [[ITpakTuueckas pabota Ne 4 o reme "[lomyuenue IT.P. Ne5 01.02.24 | [[bubnuoreka LIOK
yriekuciaoro rasa. KauectsenHas peakius Ha https://m.edsoo.ru/00ae027¢]]
kapOoHat-uoH"]]

39 [[[TepBoHaYasIbHBIEC TTOHATHUSI 00 OPraHUYECKUX 05.02.24 | [[Bubmumoreka [JOK
BeIIECTBaX KaK O COeTUHEHMSX yriepoaal] https://m.edsoo.ru/00ae054¢]]

40 [[KpeMHuii u ero coequHeHus| | 08.02.24 | [[bubmuoreka [JOK

https://m.edsoo.ru/00ae080a]]

41 [[ITpakTuueckas padorta Ne 5. Pemenue IT.P. Ne5 12.02.24 | [[bubaunoreka [TOK
IKCIIEPUMEHTAIBHBIX 33714 1Mo TeMe «BakHeiimme https://m.edsoo.ru/00ae0bf2]]
HEMETAJUIbl U UX COCTUHEHUs]]

42 [[KonTponbHas pabota Ne3 mo teme «Baknenme K.P. Ne3 15.02.24 [[Bu6mmoTexa [IOK
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HEMETAJUIbl U UX COCTMHEHUs» ] ]

https://m.edsoo.ru/00ae0el18]]

43 [[O6m1as xapakTeprucTUKa XUMHYECKHX 2JIEMEHTOB 19.02.24 | [[bubauoTeka [JOK
— MeTa/uioB. MeTajuinyeckast CBs3b U https://m.edsoo.ru/00ae103e]]
METaJUINYeCKast KPUCTANINYECKask PEeIIETKa.
dusnuecKkne CBOMCTBAa METAIIOB] |
44 [[XuMHuUueckre CBOMCTBA METAIIOB. 22.02.24 | [[bubmuoteka [IOK
DIEKTPOXUMHUCCKHUI Psiji HANPSHKCHUH METaJlIoB]] https://m.edsoo.ru/00ae1156]]
45 [[O6mme ciocoOb! omyyeHus: MeTauioB. CIUIaBhl. 26.02.24 | [[bubmuoteka [IOK
BbIunciieHus Mo ypaBHEHUSIM XUMHUYECKUX https://m.edsoo.ru/00ae1156]]
PEaKIIHii, €CIIM OJIMH U3 PEarcHTOB COICPIKUT
npumecu] |
46 [[TToHsiTHE O KOPPO3UU METAIIOB] | 29.02.24 | [[bubmuoteka [IOK
https://m.edsoo.ru/00ae1278]]
47 [[LLlenounble MeTaIIIBI| | 04.03.24 [[BubmmoTeka LIOK
https://m.edsoo.ru/00ae14b2]]
48 [[Oxcuabl ¥ THAPOKCUIBI HATPUS U Kaus| | 07.03.24 | [[bubmumoreka [JOK
https://m.edsoo.ru/00ae14b2]]
49 [[LLlerouHO3eMENbHBIE METAUIBI — KATBIIUN U 11.03.24 | [[bubmmoTeka [IOK
MarHui|] https://m.edsoo.ru/00ae15e8]]
50 [[Baxuelmme coeTMHEHUS KaIbIns] ] 14.03.24 [[BubmmoTeka IIOK
https://m.edsoo.ru/00ae15e8]]
51 [[O6oO0ImEeH e 1 cucTeMaTH3alisl 3HAHHH | | 18.03.24 | [[1]
52 [[PKE€cTkoCTh BOABI M CTIOCOOBI €€ ycTpaHeHws | | 21.03.24 | [[bubmuoteka [IOK
https://m.edso0.ru/00ae1886]]
53 [[[TpaxTuueckas padota Ne 6 mo Teme "XKeEcTkocTh IT.P. Ne6 01.04.24 | [[Bubmuoreka [JOK
BOJIbI ¥ METOJIBI €€ ycTpaHeHus"]] https://m.edsoo.ru/00aelae8]]
54 [[AmroMunmMiA] | 04.04.24 | [[Bubmmoreka [JOK
https://m.edsoo.ru/00aelc64]]
55 [[AMdoTepHbIE CBOMCTBA OKCHAA M TUAPOKCHAA] ] 08.04.24 | [[Bubmumoreka [JOK
https://m.edsoo.ru/00aelc64]]
56 [[Kene3o]] 11.04.24 | [[bubOauoTeka [JOK
https://m.edsoo.ru/00ae1d86]]
57 [[Oxcuapl, Traporcu sl u conn xenesa (1) n 15.04.24 | [[buGmmoTeka [IOK
xenesa (111)]] https://m.edsoo.ru/00ae35e6]]
58 [[O6oO0ImEeHre 1 cucTeMaTH3alisl 3HAHHH | | 18.04.24 | [[1]
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59 [[[TpakTrueckas pabota Ne 7. Pemienue 1 I1.P. Ne7 22.04.24 | [[bubmuoteka [IOK
AKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuerime https://m.edsoo.ru/00ae3de8]]
METaJUIbl U UX COCTMHEHUs]]

60 [[Beruucienus mo ypaBHEHUSM XUMHYECKHUX 1 25.04.24 | [[bubmuoteka [IOK
peaKIvii, €CJIM OJIMH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ae1750]]
WIH COJCPKHUT PUMECH. BbruuciieHus: MaccoBoit
JI0JIM BBIXOJ1a TPOJIYKTa peakiuu] |

61 [[O6001IeHNE ¥ CHCTEMATH3AIMS 3HAHUH | | 1 27.04.24 | [[]

62 [[KonTponbHas padota Ned o Teme «Baxkneiimme 1 K.P. N4 02.05.24 | [[1]

METAJJIbI U UX COCAMHEHUSI»] |

63 [[BemecTBa u Matepuaibl B MIOBCEIHEBHOM KU3HU 1 06.05.24 | [[bubmmoteka [JOK
yeaoBeka]| https://m.edsoo.ru/00ae3f50]]

64 [[Xumudeckoe 3arps3HeHNe OKpYKaroueil cpeabl| | 1 13.05.24 | [[bubmuoteka [IOK

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

65 [[Poip XUMHM B pEIICHUN SKOJOTHYECKUX 1 16.05.24 | [[bubmuoteka [IOK
pobiiem] | https://m.edsoo.ru/00ae4270]]

66 [[Pe3epBHBIit ypok. OO001IEHNE U cUcTeMaTH3aus 1 20.05.24 | [[bubmuoteka [IOK
3HaHUi] | https://m.edsoo.ru/00ae0d0a]]

67 [[Pe3epBHBIii ypok. O600IIEHNE U ccTeMaTH3alus 1 23.05.24 | [[bubmuoteka [IOK
3HaHUi] ] https://m.edsoo.ru/00adb33c]]

J106aBUTh CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 4 7
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YYEBHO-METOJUYECKOE OBECHEYEHHUE OBPA3OBATEJBHOI'O
ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYHEHUKA

. Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxknmonepHoe obdmectBo «M3aarensectBo «lIpocBemenne»

. Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Crnankor C.A.,
AKIIUOHEpPHOE 00IIIeCTBO «31aTenbCcTBO «IIpocBemnienue»  TaOJIUILIBL:
[Teproauyeckas cucteMa XuMHUECKUX AnemMeHToB 1. U.

MenpaeneeBa, TabnMIa pPACTBOPUMOCTH, AJIEKTPOXUMHUYECKUW Pl  HAOPSHKEHUS

MCTaJIJIOB

METOJUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-YPOBECHb. -
Peanuzanus-tpedoBannii-OI"OC-0cHOBHOT0-00111er0-00pa30BaHMsl. -

Metoauueckoe-nocooue-aisi-yunrtens.pdf

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

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

https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/






