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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHpIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYarOIIUXCS CpPEIACTBAMHU YYEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET pacIipelesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbI TI0 XHMHH, ONIPEIENseT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OnpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylnbTaTaM OCBOEHUsSI OCHOBHOW 00pa30BaTEIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMUH CITY)KHT OCHOBOW JUTs JOPMUPOBAHHSI MHPOBO33PEHHSI 00YUJarOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBEHOM E€HMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B IMPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpoOJIEM  YCTOMYMBOTO pPa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

e CrocoOCTBYET pealM3allii BO3MOKHOCTEH Ul caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYpBI
JUYHOCTH, €€ 001el 1 PyHKIIMOHATLHON TPaMOTHOCTH;

® BHOCUT BKJaJ B (OPMHPOBAHHME MBIIUICHUS U TBOPUECKUX CHOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HX CaMOCTOATEJNBHOM  y4yeOHOH  JeSATEIbHOCTH, OSKCIEPUMEHTAJbHBIX U
HCCIIEIOBATENIbCKUX YMEHMH, HEOOXOOUMBIX Kak B IIOBCEJHEBHOM JKU3HH, TaKk U B
po(hecCUOHATBHON AEATEIbHOCTH;

® 3HAaKOMMHT CO CHeUHU(PUKOI HAyYHOTO MBIIIIEHHUS, 3aKJIa/(bIBAET OCHOBBI 1I€JIOCTHOTO B3IJIs1a
Ha €IMHCTBO IPUPOABI U YEJOBEKA, SIBJIAETCS OTBETCTBEHHBIM 3TanoM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aromuxcs;

e crocoOCTBYeT (OPMHPOBAHUIO LIEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IpPUPOJE, K YEIOBEKY, BHOCUT CBOHM BKJIaJ B 3KOJIOTMYecKoe oOpa3oBaHUE
oOyJaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHUU XMMHUHU OOECHeuuBaroTCs crenu(UuKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM SIBISETCS IeJarornyeckd afanTUPOBAHHBIM OTpaKEHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NTePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNnYeCKON XUMUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
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CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbLHOIO PAa3BUTHS 3HAHWH HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHUH aToMa U XMMHUYECKOH CBS3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MHUpAa B JIOTHMKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kinacce» u «Pu3MKa.7 KIaccy.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
puoOpeNH TaKue e, Kak:

— (OpMUpPOBAaHHE HHTEIUIEKTYaJbHO PpA3BUTONW JIMYHOCTH, TOTOBOW K CaMO0Opa30OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBIEHHOCTh OOy4YeHMsT Ha CHCTEMaTH4YecKoe IpHOOLIeHHE OOydaroIuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— oOecrieyeHHe YCIOBMM, CHOCOOCTBYIOUIMX IPHOOPETEHUIO OOydyarollMMHUCS — OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBaHue 001IeH QyHKIIMOHAIBHOW U €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM YHCIIE
yMEHUH OOBSCHATh W OLIEHUBATh SIBJICHUS OKPY’KAIOIIETO0 MHUpPA, UCHOJb3Yys 3HAHUS U OIIBIT,
MOJIydeHHBIE MPU W3YYECHUHM XHMUH, NMPUMEHATh UX NPH pEIIeHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (opMupoBaHre y O0OydYarOIIMXCS T'YMaHMCTUYECKUX OTHOLIEHWH, MOHMMAaHUS IEHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCITMTaHHUIO Ha
OCHOBE YCBOCHHS OOIICUECIIOBEYECKUX IICHHOCTEeW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, coctaBiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COIEPKAHUE OBYYEHUA

8 KVIACC
IlepBoHayaJbHbIE XUMHYECKHE TOHSATHS

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CHUCTEME HayK. lTeina u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperarHoe cocTosiHne BemniecTB. [loHATHE O
MeTOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecen.

ATOMBI M MOJCKYJIBl. XHUMHUYECKHE OJJIeMEHThL. CHMBOJBI XHMHUYCCKUX DJIIEMCHTOB.
[IpocThie U c0XKHBIC BENIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHUE.

Xumudeckass (popmyma. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MTOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTEIbHAS aToMHas Macca. OTHOCHTENbHAS MOJICKYJIIpHAs
Macca. MaccoBast J0JIsl XAMUYIECKOTO JIEMEHTa B COCMHCHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
qHclia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacu€rel mo opMyniaM XHMHUYECKUX COCAMHCHHM.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXPAaHEHHUs MAacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX peaKIHii
(coenuHEeHMs, pa3JIOKEHUS, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBmwiaMu paboThl B JabopaTopuu U mpuéMamu
oOpareHus ¢ J1abopaTopHbIM OO0OpPYIOBAaHHMEM, M3yUYE€HHWE W ONMUCaHWE (PU3UICCKUX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoIeHNe pU3nUeCcKuX (IUIaBJIeHHE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMO/ICIICTBHE MeJia ¢ KUCIOTOM) SIBJICHUM, HAOII0eHIEe
U ONHUCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasyokeHue ruapokcuaa meau (1) mpu
HarpeBaHUHU, B3auMOJecTBHE jkene3a ¢ pactBopoMm coiu meau (ll), uzydenwe croco6GoB
paszeneHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BHINApUBAHUE, AUCTUIUIALIUA,
xpomatorpadusi, TNpPOBEIEHHWE OUYMCTKA TMOBAPEHHON COJHM, HaONIOJIEHUE U OIMHCAHUE
pE3yNbTAaTOB MPOBEACHHUS OIbITAa, HILTIOCTPUPYIOLIETO 3aKOH COXpPAaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHMYeCKNX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kuciaopon — 37€MEHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peaKkiuu TOPeHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJa B Jaboparopud U
MpoMbIIIIeHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCTIOPO/Ia.

TemmoBoit >¢hdekT XUMHUECKONW peakIuu, TEPMOXUMHUYECKHE YpaBHEHHS, 5K30- H
SHAOTEPMHUUYECKUE peaKIuHu. TOMIMBO: Yroidb W MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.



Bomoponx — oamemeHnT u mpocroe BemectBo. HaxoxkzneHue Bomopona B IpUPOIE,
(busznUecKre U XUMUYIECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoTyueHus. KuciaoTel u cou.

MonsipHblii 00bEM ra30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelmeHHble
HEHaCBILIEHHbIE pacTBOpbl. PacTBOoprMOCTH BewiecTB B BoJe. MaccoBas J0Js BelllecTBa B
pactBope. XumMudeckue cBoWcTBa BOoJbl. OcHOBaHMs. Pojib pacTBOpoB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeamHeHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
coneoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasyromue. HomeHknarypa
oKkcu10B. PU3NUECKre U XMMHUECKHE CBOICTBa OKcuI0B. [loyuenue okcuios.

OcHoBanus. Krnaccuduxaruss ocHoBaHMI: HIENOYM M HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnoter. Knaccuduxanus xuciaor. Homenknarypa kucior. Ou3ndeckue U XUMHUUECKHE
cBoiicTBa kuciot. P aktuBHoctu metauioB H. H. bekerosa. [losryuenue kucior.

Comu. Homenknatypa cosieii. @u3nueckre M XMMHAYECKHe cBoiicTBa cojei. llomyuenne
COJIEH.

I'eneTnveckas CBsI3b MEXKY KJIACCAMH HEOPTAHUIECKUX COSIMHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEeJIeICHHEe COJIepKaHus KUCIOpoia B BO3yXe, MOJIyUYeHHe, cooupaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAaKOMJICHUE C
oOpa3lilaMu OKCHIOB W OIMCAHHE HX CBOICTB, MOJy4YeHHE, cOOMpaHHe, pacro3HaBaHUE WU
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcuaom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHnE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM [0JiIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEJOBaHHE OOPa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHHsI OKPACKU HMHIUKATOPOB B PAacTBOpax KHUCJIOT U IeJIoYell, u3yuyeHue
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpanu3aluM, I[OJYYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a/1a4 110 Teme «BaxHeiiune
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

IMepuonuyeckuii 3akoH u Ilepnmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKH KJIACCU(UKALUM XUMHUYECKHX »dlieMeHTOB. [loHATHe o rpynmax
CXOJIHBIX AJIEMEHTOB (III€JIOYHBIC U IIETOYHO3EMENbHBIE METAJUIbI, TAIOTeHbI, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomepuonHas ¢opmel [lepuogudeckoid CHUCTEMBI
xumuueckux dneMeHTtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3HYECKUN CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.



Crpoenne aromoB. CocrtaB aroMHbIX sdanep. M3ortombl. Onextponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX AIIEMEHTOB [leproanyeckoil CUCTEMBI
. WN. MenneneeBa. XapakTepUCTHKA XMMHYECKOTO JJIEMEHTAa II0 €ro IOJOKEHUIO B
ITepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 rpynam U Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (monsipHas U HENOJISIpHAsL) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIoHHas! CBS3b.

Crenenp  oxucieHusi. OKHUCINUTENbHO--BOCCTAHOBUTENbHBIE  peakiuuu. [Iporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3y4eHue oOpa3loB BEHIECTB METAJJIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THJIPOKCHIA
LIMHKA C PacTBOpPaMM KHCIOT U ILEJOoYell, MPOBEJCHHE OIBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PeaKuU pa3oKEHUs, COSMHEHNUS).

Meosrcnpeomemmnwie ceasu

Peanusanus MeXInpeaAMETHBIX CBsI3€l ITPU U3YYEHHHM XHMHH B 8 KJacce OCYIIECTBIISIETCS
yepe3 MHCMOJb30BaHME KaK OOLIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATHH,
SIBJISIFOILIUXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATUSA: HAay4HbIH (paKkT, THUIOTE3a, TEOpus, 3aKOH,
aHamu3,  CHHTEe3,  Kilaccu(ukanus,  MEepUOAWYHOCTb,  HAOJIOAECHUE,  DKCIIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

@usnka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUH 3apsj, BELIECTBO, TeNO, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, (PU3MUYECKHE BEJINYMHBI, €IUHHIBI M3MEPEHUs, KOCMOC, IIJIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpagus: armocdepa, ruapochepa, MUHEpabl, TOpPHbIE MOPOJBI, IOJE3HbIE
HCKOIIa€MBbI€, TOIJIMBO, BOJAHBIE PECYPCBHI.

9 KVIACC

BemecTBo 1 XuMHUYeCKasi peakius

Ilepuomnueckuit 3akoH. llepuonnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. CrpoeHHe aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB XHMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPHOJAOB, KajiMsl, KajdblUsl M UX COCIMHEHUH B COOTBETCTBUU C
MOJIOKEHUEM 3JIeMeHTOB B [leproanueckoit cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BBl XMUMHYECKON CBSA3M. THIBI KPUCTAJUIMYECKHUX PELIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOW PEIIETKM M BUJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKHUX BEIIECTB. XHWMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSALIMXCSA K Pa3IMUYHbIM KJIacCaM HEOPraHUYECKUX COEAUHEHMM, N€HETHYECKas
CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukarus XMMIUYECKUX PEeakIUil M0 pa3IuYHbIM MpH3HAKaM (IO YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBoMYy 3(ddekTy, mo H3MEHEHHIO CTemeHen
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OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- H
SHI0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsiTne o ckopoctn XxumMuueckoil peaknuu. [lonsarue o6 0OpaTHMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuze. IloHsaTne o XxXumHueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMUMHMUYECKOHN pPEeaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpPaBHEHHM OKHCIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKmuii ¢ UCIOJIb30BAaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust 37EKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHl U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHM3M JHCCOIMAllUM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenens aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUs peaklUUid MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBoIiCTBa KHUCIOT, OCHOBAaHUH U COJiel B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI
[TonsiTuEe O THAPOIU3E COJICH.

Xumuyeckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEUIECTB —
METaJJIOB M HEeMeTauloB (TpaduTa W ajiMasa), CIOXKHBIX BEIIeCTB (XJIopuia HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakIMu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLEcca AUCCOLUAIMH
KHCJIOT, IIeJIo4ed M cojed (BO3MOXKHO HCIOJb30BAHUE BHUIECO MATEpUANIOB), IPOBEJICHHE
OTIBITOB, WLTIOCTPUPYIOIMINX TMPU3HAKA NMPOTEKAHHUsS pEaKIrii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajJka, BBIJEICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEpPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (TOpEeHUe, peaklUH Ppa3oXKeHHs, COEIUHEHUS),
pacro3HaBaHHe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX PpEeaklUil Ha HOHBI,
peleHne SKCIepUMEHTaIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmiast xapakrepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE
creneHd okucieHuss. CrpoeHune M (puU3MYEeCKHe CBOWCTBA IMPOCTBIX BELIECTB — T[aJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTalllaMH,
menouamu).  XsopoBogopord. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelcTBre XJI0pa U XJI0POBOIOPO/Ia HA OPraHU3M desoBeka. BaxHelne XI0puibl
U X HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HUKAIIMK KUCIOPOJA U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KHUCIOT M creuupuyeckue). XUMHUYECKHE peakiuH,
JeKalie B OCHOBE IPOMBIIUIEHHOIO Cloco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoNM CepHOM KMCIOTHI, KaueCTBEHHasl peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloIleW Cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE JOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmast xapakTepuctuka 531eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTENEeHM OKHCICHUSA. A30T, pacHpOCTpaHeHHWE B Npupojae, (Qusmueckue u
XUMUYecKrue cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero GU3N4ecKue 1 XuMHUIECKHe
CBOMCTBA, MoJyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THAs KHUCIIOTa, €€ IMOJydeHHE,
¢u3nyeckne W XMMHUYECKHE CBOHCTBa (0OmIME Kak TpPEACTaBUTENS Kiacca KUCIOT |
cnenupuieckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHUHEPAIBHBIX
ynoOpeHuii. XuMHYeCKOoe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
TOX/W, 3arps3HEHHE BO3[yXa, MOYBBI M BOA0EMOB). Docdop, ammoTpormHbie MOIUPHKAINA
dochopa, duznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckne W XMMHYECKHE CBOICTBa, moiydeHue. lMcmomp3oBanue ¢ochaToB B KadyecTBe
MUHEPaAJIbHBIX YIOOpEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, pusznyeckue U XMMUYecKrue cBoicTBa. AncopOiusa. KpyroBopot yrieponia B mpupo/ie.
Oxcunel yriaepona, ux (U3NYECKUE U XUMUYECKHE CBOWCTBA, JACHCTBHE HA JKUBBIE OPTaHU3MBL,
MOJIydYeHHEe U TPUMEHEHHEe. DKOJOrMYecKue MpoOieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aThHOTO TOTEIICHHs KIMMarta, MapHUKOBBIH d(¢eKT. YToiapHas KHcIoTa u eé
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOWCTBA, MOJy4YeHHE M NpuMeHeHne. KadecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,
MPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

IlepBoHayanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMAX Yriepoja
(MeraH, 5TaH, OSTHJIEH, alEeTWIEH, 3TAaHOJ, IJIMLEPHUH, YKCYCHas Kkuciota). llpuponHsie
WCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOMHBIN ra3, HedTh), MPOAYKTHI HX IEepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOE €IUMHCTBO
OpPraHUYECKUX U HEOPraHUUECKUX COEUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJyYeHHE M IPUMEHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 okxcume kpemuus (1V) wu
KpeMHHEBOH kucnore. CUIIMKAThl, UX UCIIOJIb30BaHUE B OBITY, B IPOMBILUIEHHOCTH. BaxkHeime
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobGiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii Ixcnepumenm:

u3yueHre o0pa3lloB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJISHON KUCIIOTHI, IIPOBEICHUE
KayeCTBEHHBIX PEaKLUi Ha XJIOPUI-MOHBI U HAOIIOJECHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarouye (U3NYECKUe U XUMUYECKHUE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJb30BAHUE BMJICOMATEPUANIOB), O3HAKOMIJIEHHE € OOpa3liaMu XJIOPUIOB (TaloreHuoB),
O3HaKOMJIEHHe ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJieOMATepUalioB), HaOdrofeHHe Tmpolecca oOOyrJIMBaHUS — caxapa TMoj  JieficTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, H3y4eHHEe XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTBI, IPOBE/IEHUE KAaueCTBEHHON peakUuu Ha cyiab(paT-uoH U HaOMIoJIeHHE NpHU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeITuHeHUH
(BO3MOXKHO HCII0JIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (ochOpHBIX yI0OpEeHHUH,
MOJIydeHHe, coOMpaHHe, paclio3HaBaHHE U H3yYeHHe CBOICTB aMMMaka, IpPOBEJICHHE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH U H3Y4YEHUE TMPHU3HAKOB UX
NPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
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WCIIOJIb30BAHUE BHUJCOMATEPUATIOB), U3YUYEHHE MOJENIed KPUCTALNIMYECKUX PEHIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM ancopOIMu PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOUpaHue, paclo3HaBaHue
U U3yYCHHE CBOUCTB YTJIEKHCIIOTO rasa, MPOBEJICHHE KAUYECTBEHHBIX pEaklUii Ha KapOOHAT U
CHWJIMKAT-UOHBI M W3YYCHHE IMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxuenmme
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO0mast XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METAUIOB HAa OCHOBAaHUU WX
noJjioxkeHusd B [lepuoanueckoi cucreme xumuueckux aiemeHToB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHHMe MeTauioB. MeTrauimueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
peméTka. DJNEKTPOXUMUYECKUN psAJl HaNpshHkeHUH MeTauioB. DU3MYECKHe U XUMUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MoJlydeHusi MeTauioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX PUMEHEHUE B OBITY M IPOMBIIILIEHHOCTH.

[[lenounble MeTasuIbl: TTOJI0KeHUE B [lepronueckoi cucTeMe XMMAYECKUX 31EMEHTOB [l.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OuU3ndecKue U XUMUUIECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUsl U Kanus. [IpumeneHune
MIEJTOYHBIX METAJJIOB M UX COCTUHECHH.

[IlenoyHO3eMENBHBIE METAUIBI MAarHUW M KadblWi: MoJoxkeHue B llepnoamdeckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ouznueckue U XMMUYECKHE CBOMCTBA MarHusi U Kaliblusa. BakHeilmume coenruHeHus
KaJbIHs (OKCHI, TUAPOKCUI, COJN). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunnil: nonoxxeHue B llepumoamyeckoi cucteme XuMmudeckux snementoB JI. .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA ¥ TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B llepuoamdeckoid cucreMe xumuyeckux osnementoB J[. U.
MenpeneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckne U XMMHUUYECKHE CBOICTBA
xkene3a. Okcuabl, ruapokcuapl U conu xene3a (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0O0pa3laMy MEeTa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMU,
M3Y4YEeHHUE PEe3yNbTaTOB KOPPO3UU METANIOB (BO3MOXKHO HMCIIOJNB30BaHHE BHUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBYS OKCUAA KalbIMsI U HATPUS C BOJIOU (BO3MOYXKHO MCIOJIb30BAHUE
BUJICOMATEPUAJIOB), HCCIIEIOBaHUE CBOMCTB KECTKOW BOMBI, Ipollecca TOPEHHs XKele3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aFOMUHUS, LUHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE IIPOIIECCOB OKPAIIMBAHMS IJIAMEHH HOHAMH HATpHS,
Kamusi U Kanblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIEeIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 0
TeMme «BaxkHellne MeTayibl U UX COETMHEHUSD.

XuMus M OKpPY:KaIOIas cpeaa

BemectBa n matepuansl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHUX peakiuii B ObITy. IlepBas moMoImb Npu XUMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.



XUMHUUECKOE 3arpsi3HEHUE OKPYXKaIOIIeH cpelbl (MpeaesbHas I0MycTUMas KOHIEHTpaIus
BemnecTs, nanee — [1JIK). Posb xuMuu B penieHuu SK0JI0THIECKIX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHEe 00pa3loB MaTepUaioB (CTEKIIO, CIIABbI METAJUIOB, MIOJTMMEPHBIC MATEPUATIBI).

Meoscnpeomemmoie ceasu

Peanuzarust MexXIpeAMETHBIX CBS3EH NPHU M3yYEHUHM XUMUU B 9 KJIaCCEe OCYIIECTBIISICTCS
Yepe3 UCIOJIb30BAaHME KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHUM, TaK U TMOHSITHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO 1IHUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJIn3,  CHUHTE3,  KiIacCUpUKAlUs,  TMEPUOJUYIHOCTh,  HAOINIOJCHHWE,  JIKCIICPUMEHT,
MO/IETUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHHE, MAPHUKOBBIN A (EKT, TEXHOJIOTUsI, MaTEPHAIIBI.

®dusnka: Marepus, aToMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUM 3apsll, MPOBOJHUKH, TMOJYIPOBOJIHUKH,
TUDJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAs pPEIMIETKA, CIUIaBbl, (U3WYECKUE BEIIMYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, IUIAHETHI, 3BE3 161, COTTHIIE.

buonorus: ¢orocunTes, Apixanue, Ouocdepa, PKOCUCTEMA, MHUHEpATbHBIE YIOOpEHWS,
MHKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MMTATEILHBIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HbBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI
JINYHOCTHBIE pE3YJIbTAaThl OCBOCHHS IIPOrpaMMbl OCHOBHOTO OOIIEro o6pa3soBaHUs

JIOCTHUIAIOTCA B X0J1€ 00OYUEHHs XMMUHU B €IUHCTBE y4€OHOM M BOCHMTATEILHOM AEATEILHOCTH B

COOTBETCTBUM C  TPAAUIHOHHBIMH  POCCHMCKAMH  COLMOKYIBTYPHBIMH M JyXOBHO-

HPaBCTBEHHBIMH L[EHHOCTSAMHM, IIPHHATHIME B OOIIECTBE NpPABUIIAMH M HOPMaMH IOBEIAECHHUS U

CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHMUS, CAMOPA3BUTHSI M COLMAIU3AIMN 00YYarOIMXCS.

JINYHOCTHBIE PE3YNILTATHl OTPAKAKT T'OTOBHOCTH OOYYAKOIIUXCH PYKOBOJICTBOBATHCS

CHCTEMOM IMO3MTHUBHBIX LIEHHOCTHBIX OPHUEHTALMN M PACIIUPEHHE OIBITA IESITEILHOCTH Ha €&

OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOro BOCHHTAHUS:

e [EHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyIHOMY
HACJIENIO, TOHMMAHUS 3HAYECHHsS XMMHYECKON HAayKd B JKM3HH COBPEMEHHOIO OOINECTBA,
CIIOCOOHOCTH BIAIETh JOCTOBEPHON MHMOpPMAUUEd O MEPENOBBIX JIOCTHKEHHIX U
OTKPBITHSX MUPOBOM M OTEYECTBEHHON XHMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUPA M OOIIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMS:

e TPEIACTABJCHUS O COIMAIBHBIX HOPMAax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTHBE,  KOMMYHHUKATHBHON  KOMIICTEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4e0HO-HCCIIeI0BATENbCKOM, TBOPYSCKON M APYTMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOil COBMECTHOW EATENLHOCTH MPH BBIMOJHEHUH y4eOHBIX, MO3HABATEIBHBIX
3a7a4, BBIMOJIHEHUH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX IPOCKTOB,

CTPCMJICHHUA K B3aUMOIIOHMMAHWIO MW B3aMMOIIOMOIIM B IHPOLCCCC 3TOM y‘IC6HOI>i
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JACATCIBHOCTH, TOTOBHOCTH OLCHHBATH CBOE IMOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IH_Ief/'I C
MO3UIUU HPABCTBCHHBIX U IPABOBLIX HOPM C y‘-IéTOM OCO3HaHHuA HOCJIGIICTBPIP’I IMOCTYIIKOB,

3) LHEHHOCTH HAYYHOI'O IIO3HAHUSA

MHUPOBO33PEHUYECKUE  TPEJACTABICHUS O  BEIIECTBE W XUMHYECKOHW  PEaKIIHH,
COOTBCTCTBYIOIIUEC COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABJIAIOIIHUE OCHOBY JJISA
MIOHUMAaHMUsl CYIIHOCTM HAy4yHOM KapTUHbl MHpa, MpeJICTaBiIeHUs] 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BHUTHS TPUPOJIBI, B3AMMOCBS3SX YEIOBEKA C MPUPOTHOU CpPEIOoH, O
POJIM XMUMHHU B ITO3HAHWU 3TUX 3aKOHOM€pHOCTeﬁ;

IO3HABATCJIIbHBIC MOTHWUBLBI, HAIIPABJICHHBIC Ha IIOJYYCHHEC HOBBIX 3HAaHUH 110 XHUMHU,
HEO0OXOIUMBIC JUISI OOBSICHCHHSI HAOJIIOJIaeMBIX TPOIECCOB W SIBJICHUMN, TO3HABATEIHHOM,
MH(OPMALIMOHHOW U YWUTATENbCKOW KYJIbTYpbl, B TOM YHCJIE€ HaBBIKOB CaMOCTOSITEIBbHOM
paboTel ¢ y4yeOHBIMU TEKCTaMH, CIIPaBOYHOM JIMTEpaTypoM, JOCTYIHBIMU TEXHUYECKHUMH
cpencTBaMu UH(OOPMAIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYyYEHHIO M TO3HAHUIO, JIFOO03HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa30BaHUIO, TPOCKTHOH W WCCIIEAOBATEIBLCKOW JEATENIFHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBIEHHOCTU U YPOBHs 00y4€HHUS B TalbHEHIIEM;

4) popMupOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 37I0pPOBBIO, YCTaHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TOCIEJACTBUNA W HENPHUATHE BPETHBIX MPUBBIYCK
(yrmoTpebieHust ajKoroJisi, HApKOTHKOB, KYPEHHSs), HEOOXOJAMMOCTH COOIIOJCHUS TMPaBHII
0€30MacHOCTH MPU 0OPAIIEHNN ¢ XUMHUYECKUMU BEIIECTBAMU B OBITY U PEATbHOM JKHU3HU;

5) Tpy10BOr0 BOCIIUTAHHUS:

MHTEpEC K MPaKTUYECKOMY M3Y4YEHHIO mpodeccuil U Tpyna pa3audyHOro poja, YBaKEHHE K
TPYAy M pe3yidbTaTaM TPYIOBOM HEsITENbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHMUS
MpeIMETHBIX 3HAHUH N0 XUMHH, OCO3HAHHBIM BBIOOP WHAMBHAYAJBHON TpaeKTOPUU
MPOJIOJKEHHS] 00pa30BaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIHOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol npodeccnoHanbHOM AeSITeTbHOCTH
U pa3BUTHS HEOOXOTUMBIX YMEHUH, T'OTOBHOCTh aJalNTHPOBATHCS B MPO(ECcCHOHATHHOM
cpene;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUS:

9KOJIOTHYCCKH HCJ'IGCOO6p33HOC OTHOILICHUEC K IPUPOAEC KaK HCTOYHHUKY XH3HH Ha 3CMJ'I€,
OCHOBE ¢¢ Cym€CTBOBAHUA, IOHUMAaHUC HEHHOCTH 3JOPOBOI'0 U 0e30macHoro 06pa3a JKHU3HU,
OTBCTCTBCHHOC OTHOLICHHUC K CO6CTB€HHOMy (1)I/ISI/I‘IGCKOMy U IICUXHUYCCKOMY 3J0POBLIO,
OCO3HaHHUC I CHHOCTHU CO6J'IIO,Z[€HI/I$I IIpaBHUJI 0e301acHOro MMOBCACHUA IIPpH pa60Te C
BCIICCTBAMH, a TAKIKC B CUTyallUAX, YI'POKAOIIUX 3JOPOBbIO U ) KU3HU Jnoz[eﬁ;

CIIOCOOHOCTH IMPUMCHATH 3HAaHUS, IOJIYHYaCMbIC IIpU U3YYCHHUU XUMHU, U PCIICHHUA 3a1a4,
CBA3aHHBIX C Oprmammeﬁ HpHpOI[HOﬁ cpezloﬁ, IJIsl TTIOBBILICHUSA YPOBHS 9KOJIOTHYECKOH
KYJIbTYPbI, OCO3HAHUA T. 7100aJIbHOTO XapaKTepa 3KOJOTHUYCCKUX HpO6J'IeM u HYTeﬁ ux
peHICHUA moCcpeACTBOM MCTOJ0B XUMMHH, OKOJIOTHYCCKOI'o MBIIJICHHA, YMCHUA
PYKOBOACTBOBATLCA UM B HO3H8.B8.TCJIBHOI>'I, KOMMYHHKaTHBHOﬁ U COIMAJIbHOM IMPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MCTAIIPECAMCETHBIX PE3YJIIbTATOB BLBIACIIAKOT 3HAYUMBIC I (1)OpMI/IpOBaHI/I$I

MHPOBO33pPCHUA 06meHaqume IOHATHA (3aKOH, TCOpU:A, NPUHIMUII, TUIIOTEC3a, (I)aKT, CUCTEMA,
nponecc, SKCICPUMEHT U I[perC.), KOTOPBIC UCIIOJIB3YIOTCA B €CTCCTBCHHO-HAYYHBIX qu6HBIX
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MpeIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB (JOPMUPOBATH MPEICTABICHHUE O

LEJIOCTHOM HAyYHOW KapTUHE MHUpA, U YHUBEpCalbHble ydyeOHbIe AEHCTBUS (IIO3HABATEIbHBIE,

KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POpPMHPOBAHHE TOTOBHOCTH K

CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO Y4€OHOU JESITEIbHOCTH.

IMo3naBaTebHbIE YHHMBeEpPCAJbHbIE YUeOHbIe el CTBUS
Ba3oBble Jornueckue aeicTBUA:

L] YMCHI/UI HCIIOJIB30BAaTh HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUSA HpI/I OCBOCHHNH 3HaHI/If/'Il
paCKpLIBaTI) CMBICJI XHUMHYCCKUX HOHSITI/Iﬁ (BBII[GJISITI) nx xapaKTepHLIe HpI/ISHaKI/I,
yCTaHaBJII/IBaTI) B3aNUMOCBSA3b C I{pyTI/IMI/I HOH?ITI/I?IMI/I), HUCIIOJIB30BAaTh IIOHATHUA JIA
OOBSICHEHUS OTHENbHbIX ()aKTOB U SBJICHUN, BBIOMPATh OCHOBAHUSA U KPUTEPUU IS
KJ'IaCCI/I(bI/IKaIII/II/I XUMHUYECCKUX BCIICCTB U XUMHUYCCKUX peaKquI, yCTaHaBJ'II/IBaTB HpI/I‘II/IHHO-
CJIICIOCTBCHHBIC CBS3HU Me)I(I[y 06”I>GKTaMI/I I/I3y‘-IeHI/I$[, CTpOI/ITI) JIOTUYCCKHEC paccyxcz[eHm{
(MHIYKTUBHBIE, IETYKTUBHBIE, TIO AHAJIOTHUH ), JIEJIaTh BHIBOJIBI U 3AKITIOUCHUS;

L YMGHI/IG HpI/IMCHﬂTI) B npouecce IIO3HAHUA TIOHATHA (HpGI[MCTHI)IC nu MeTaHpeﬂMeTHble),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENIM, UCIIOJIb3yEMbIE B XUMHH, MPeoOpa3oBbIBATH HIMPOKO
HpI/IMeHSIeMI)Ie B XHUMHU MOIACIIBHBIC Hpe)ICTaB.]'IeHI/ISI — XI/IMI/I‘IGCKI/Iﬁ 3HAK (CI/IMBOJ'I
JJIEMEHTa), XUMHYecKkas (opMmyna U ypaBHEHHE XUMUYECKOM peaklMu — IMPU pelIeHUU
yqe6HO'HO3HaBaTeHBHBIX 3aaa4d, C y‘IéTOM 3TUX MOJCJIBHBIX Hpe)ICTaBJ'IeHI/II\/II BBIABJIATHD U
XapaKTepI/ISOBaTB CYHIGCTBCHHI)IG HpI/ISHaKI/I I/ISy‘IaeMBIX O6’BGKTOB — XUMHUYECCKUX BCUICCTB U
XUMHUYCCKUX peaKquI, BBIABJIIATH 06mne 3aKOHOMepHOCTI/I, HpI/I‘—II/IHHO-CHCJICTBCHHble CBsSI3U
158 HpOTI/IBOpe'-II/ISI B I/I3yqaer,1x HpOH@CC&X U SABJICHUAX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

® YMEHHE MCIO0JIb30BaTh IMOCTABJICHHBIC BOMIPOCHI B KAYECTBE HHCTPYMEHTA MTO3HAHMSI, a TAKKE
B KayeCTBE OCHOBBI JJs1 (OPMHUPOBAHMS THUIIOTE3bl 10 TIPOBEPKE TMPABMIHBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI,

® TPHOOPETeHHE OIbITa MO IUIAHUPOBAHUIO, OPraHU3ANMH M IPOBEJACHUIO YUYCHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 3a XOJ0M IIPOIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH
ero pesynbTaT, (HOpMyaupoOBaTh OOOOIIEHUS W BBIBOJABI IO PE3yJIbTaTaM IPOBEAEHHOTO
OTIBITA, UCCJICIOBAHMS, COCTABIIATh OTYET O TIPOJICIIAHHON padoTe.

Pa6ora ¢ undopmanmeii:

® yYMEHHE BHIOMPaTh, AaHATU3UPOBATH U UHTEPIPETHUPOBATh MHPOPMAIIUIO PA3TUIHBIX BHIOB U
dbopM TpencTaBlieHHs, TOJYy4aeMyK0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAs
muTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpaBOYHBIE MocoOus, pecypcel WHTepHera),
KPUTUYECKH OIEHUBATh MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(OpMAIIHIO;

® yMEHHE NPHUMEHSITh PA3JIMYHBbIE METOJbI U 3alpoChl MPHU MOUCKEe U oTOOpe MHpopMaUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Uil BBITIOJHEHHS Y4EOHBIX M TO3HABATEIbHBIX
3a/1ad  ONPENEIEHHOTO THUIA, TNPHOOPETeHHWE OIbiTa B 00JAaCTH  HMCIOJIb30BaHUS
MH()OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJaJeHHE KYyIbTYpOH AaKTHBHOTO
WCIOJIb30BAHUS PA3IMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BHIOUPATh ONTUMATBHYIO
¢dbopmy mpenctaBiaeHus MHGOPMAMKA U WIUTIOCTPUPOBATH peIlaeMble 3aJa4l HECIOKHBIMU
cXeMaMu, AuarpaMMaMHu, APYruMu popMaMu rpaduky U UX KOMOMHAIUSAMY,

® yMEHHE WCIOJb30BaTh W AaHAIM3MPOBATh B IMpolecce Y4ueOHOW W UCClIeOBATEIbCKOM
NEeSITeNbHOCTH WHGOPMAILIUIO O BIUSHUU TPOMBIIUIEHHOCTH, CEJIhCKOTO XO3SAHCTBA H
TPaHCIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOTHOM CpEbI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:
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YMEHHS 33/1aBaTh BOIIPOCHI (B XOJIe Auaiora u (WiM) JUCKYCCHH) MO CYIIECTBY 00CYXIaeMOn
TeMBbI, (POPMYIUPOBATH CBOM NPEMAJIONKEHHUS OTHOCHUTEIIFHO BBIMOJHEHHUSA MPEATIOKECHHON
3a/1a4y;
YMEHUS MPEICTABIATH MOJTYUYCHHBIE PE3Y/IbTaThl MO3HABATEIBHOM JAEATEIILHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaxX; JeNaTh IPE3CHTALUI0 Pe3yIbTaTOB BBHIMOJIHEHUS XUMHUYECKOTO
IKCIIEPUMEHTA (JTA0OPATOPHOTO OIBITA, JIAOOPATOPHON PabOTHI IO MCCIICIOBAHUIO CBOWMCTB
BEIIECTB, YICOHOTO MPOCKTA);
yMEHUSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOHM IO3HABATEIBHON H
MCCIIEI0BATENILCKOM JEATEeIHHOCTH NPU PEIICHUH BO3HUKAIOIIKX MPOOIeM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB U COTIACOBAHMS MO3UIUK (0OCYKAEeHUs, 0OOMEH MHEHHSIMHU, «MO3TOBBIC
IITYPMBI», KOOPAWHAIMSI COBMECTHBIX NEHCTBUH, OTpE/IEICHHE KPUTEPHEB IO OICHKE
KauecTBa BBHITIOJHEHHOM pabOTHI U JPYTHE).

PeryasiTuBHbIe YHUBepcaJIbHbIE YUeOHbIE el CTBHA:
YMEHHE CaMOCTOSITENIbHO OTPENENATh ENU JEATENbHOCTH, IJIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIUPOBATh M NMPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIESTEILHOCTH, BHIOMPATH
Haubonee HPPexTUBHbIE CMOCOObl pemieHus Y4eOHBIX U IO3HABaTENbHBIX 3ajad,
CaMOCTOSITENIBHO COCTaBIIATh WM KOPPEKTUPOBATH NPEITIOKEHHBIA AITOPUTM JAEUCTBUH NTPU
BBITIOJTHEHUH 3aJlaHWi C YY9ETOM TMOJYYEeHHUS HOBBIX 3HAaHWHA 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAaX W PEAKIHsIX, OICHWBATH COOTBETCTBHE TOJYYEHHOTO pPE3yJbTaTa 3asBICHHOMN
[eNIM, YMEHHWE HCIOJIb30BaTh M aHAIM3WPOBATh KOHTEKCTHI, TpeajaracMble B YCIOBUHU

3aJaHnH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB [0 OCBOCHHIO O00S3aTENbHOTO COAEPIKAHUS,

YCTaHOBJICHHOTO JaHHOW (enmepasibHONM paboyelt TpOrpaMMoOi, BBIJCISIOT: OCBOCHHBIC
OOyJaroIMMHUCA HaydHbIe 3HAHUS, YMEHHS M CIOCOOBI JCHCTBUH, crneruduyeckue ist
npeaMeTHo obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIpETAINH, TPEO0OPa30BAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX U HOBBIX CUTYalLIUsX.

K koHy obyuenus B 8 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHI:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSATHH: aTOM, MOJICKY/Ia, XHUMHUYECKUN
AJIEMEHT, TPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOIAHOPOJIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJspHash Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsI Macca, MaccoBasi JOJIsi XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUHU, MOJISPHBIN
00bEM, OKCHJ, KHUCJIOTA, OCHOBAHUE, COJIb, 3JEKTPOOTPUIIATEILHOCTh, CTEIICHb OKUCICHUS,
XUMUYECKas peakmus, KilacCuPUKalusg peaklui: peakuud COCAUHEHHS, pPEaKIUH
paslIoKEHUs, PEaKIMU 3aMeIIeHUs, PeaKIuu 00MEHa, 3K30- M HJOTCPMHYCCKHE PEaKIINH,
TEIUIOBOM 3¢ (eKT peakuuu, Sapo aToma, dJIEKTPOHHBIM CIoW aToMa, aTOMHas OpOWTab,
paanyc atoma, XUMUYecKas CBs3b, MOJSpHAs M HEMOJspHas KOBaJCHTHAs CBS3b, MOHHAsS
CBsI3b, HOH, KATHOH, aHHOH, PAaCTBOP, MaccoBasi J0JIs BellecTBa (MPOIICHTHAs KOHIIEHTPAIIKs)
B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U MPUMEHSATH 3TH MOHSTUS
MIPH OMTMCAHHUH BEIIECTB U UX MPEBPAIICHUI;

WCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY JJIsl COCTaBJieHHs] (pOpPMYN BEIIECTB U YpaBHEHUU
XUMHYECKUX PEaKIIHii;
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OTpENeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHHApHBIX COCIWHEHHSX, CTEHCHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
ompenenEHHOMY KJIacCy COeTUHEHUH 1o GopMyiiaM, BUI XUMHYECKOW CBs3H (KOBAJICHTHAS U
HMOHHAs1) B HEOPraHUYECKHUX COEANHEHMUSIX;

packpsiBaTh cmbica llepuoamueckoro 3akona JI. WM. MeHngeneeBa: IE€MOHCTPUPOBATH
MIOHMMaHUE MEepPUOJUYECKONM 3aBUCUMOCTH CBOMCTB XUMHYECKHX D3JIEMEHTOB OT HX
nosioxkeHus B llepuoanueckoit cucteme, 3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHMsI, 3aKOHa ABOTraapo;

OTMCBHIBATh M XapaKTepu30BaTh TabamuHyo (Gopmy lleproanueckoil cHCTEMBl XUMHUYECKUX
AJIEMEHTOB: pa3MyaTh MOHATUS «IJIaBHAsI NOArpymnmna (A-rpymmna)» U «1odoyHas HoArpymnna
(b-rpynma)», Mainbeie U OOJIBIITNE TEPUOJIbI, COOTHOCUTH 0003HAUYEHMSI, KOTOPhIE UMEIOTCS B
tabnuue «llepuoguueckas cucrema xumuueckux odinemeHtoB JI. M. MenpaeneeBa» c¢
YHCIIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
s1ipa, 00111ee YNCII0 IEKTPOHOB U PACIIPEIETICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);
KJIAaCCU(PUIMPOBATh XUMHYECKHE DSJIEMEHTbl, HEOPraHWYeCKHUEe BEIIECTBA, XWMHUYECKUE
peaxuuu (1Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIUX B PEAKI[MHU BEIIECTB, IO TEIUIOBOMY 3P PEKTY);
XapaKTepH30BaTh (OMHUCHIBAThH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEpK/asi ONHMCAHME MpPUMEpaMU MOJEKYJISAPHBIX YpPaBHEHHH COOTBETCTBYIOLINX
XUMHUUYECKUX PEAKIIHiL;

MPOTrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KaueCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALIEHUI B pa3INYHbBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JeMeHTa 1Mo (opMysie COeIMHEHHUsI, MacCOBYIO JIOJIIO BEIIeCTBa B PAacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHHUIO XUMHYECKOUN pEaKIVH;

MPUMEHSTh OCHOBHBIC OIEpaAIlMM MBICIUTEIIBHON JCITEIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, 0000IIeHrNe, CHUCTEeMAaTH3aIuil0, KIACCH(PUKAIIMIO, BBISBICHHE MPUYUHHO-
-CIICJICTBCHHBIX CBSI3¢d — JII1 W3y4CHHUS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIIHM,

€CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS — HAOJIOJICHUE, M3MEpPEHHE, MOJICIMPOBAHHE,
AKCTIIEPUMEHT (peaJIbHBIA U MBICIICHHBIN);
ClIeZIoBaTh  MpaBWJIaM  [OJIb30BAaHHMS  XUMHUUYECKOW  TOCYyIod W JabOpaTOPHBIM
o0OpyJIOBaHMEM, a TaKKe IMpaBwiaM OOpalieHUsi C BEIMECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBIMOJIHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB MO MOJYYCHHIO U
COOMpaHUIO Ta3000pa3HbBIX BEHIECTB (BOJOPOJIAa U KUCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C
OTpENIENIEHHOW MacCcOBOW J0JIed pPacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH M TPOBOJIUTH
XUMHUYECKHUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LICNIOUEH U KHCIIOT C MOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHondranent, MEeTUIIOPAHK U APYTHE).

K xoHiy oOydeHus B 9 Kjacce NmpeaIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpakaTb c(GOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHUH: XHUMHUYECKUU DOJIEMEHT, aroM,
MOJIEKyJIa, MOH, KaTHOH, aHHMOH, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb,
3NEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUS, XUMHYECKasi peaklMsi, XUMHYECKasi CBS3b,
TeroBol 3ddexkr peaknuu, MOIb, MOJAPHBIA O00BEM, PacTBOp, AIEKTPOJHUTHI,
HEDJIEKTPOJIUTHI,  AJIEKTPOJIMUTHYECKAs]  JUCCOIMANMS, pEeakluu HOHHOTO  OOMeHa,
Karajau3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaThMble ©  HeoOpaTHMble pPEaKIIHH,
OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, OKUCIHUTENb, BOCCTAHOBUTENb, OKUCIECHUE U
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BOCCTAHOBJICHHE, aJUIOTPONUs, aM(pOTEpHOCTh, XUMHUECKasl CBs3b (KOBAJIEHTHAs, WOHHA,
MeTajyIn4yecKas), KpUCTAJUIMUECKass pelérka, KOppo3us METauIOB, CILIaBbl, CKOPOCTb
XMMUYECKOM pPeaklnu, IIpeAeibHO gonycrumas konueHrpauus [1/IK BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U MTPUMEHSTh 3TH MOHATHUSA
IIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

WCIOJb30BAaTh XUMHUYECKYI0O CUMBOJIUKY ISl COCTaBJICHHS (DOPMYJ BEIIECTB W YpaBHEHHIA
XUMHUYECKUX PEAKIIMIL;

ONPEJENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XMMMUYECKUX DJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONpPEAEIEHHOMY KJIaCCy COEAUHEHMM 110
dopmymnaM, BHI XHMHYECKOH CBSI3M (KOBaJeHTHAs, WMOHHAs, METAJUIMYecKas) B
HEOPraHMYECKUX COEAMHEHHUSX, 3aps] MOHA M0 XUMHUYECKOoW (opMmyse, XapakTep cpeibl B
BOJHBIX pPACTBOpPaxX HEOPraHMYECKUX COEAMHEHUHM, TUN KPUCTAIIMYECKON pEIIETKU
KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbica [lepuoanueckoro 3akona J[. . MenaeneeBa u 1€MOHCTPUPOBATh €ro
MMOHMMAaHMe: OMUCHIBaTh U XapaKTepU30BaTh TaObMM4Hy0 GopMmy llepnoanueckoit cucremsl
XMMHUYECKUX 3JEMEHTOB: pa3iuyaTh TOHATHUSA «IJIaBHas mnoArpynna (A-rpynma)» Hu
«mmoboynass moxarpynmna (b-rpynma)», wmample W OOJBIIME TEPHOMBI, COOTHOCHTH
0003Ha4YeHMs, KOTOpble MMEIOTCS B  IMEpUOJAWYECKON  Tabnuie, ¢  YHCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB M 3apsj sapa, oduiee
YUCJIO JJIEKTPOHOB M paCIpe/esieHne WX IO DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB AJIEMEHTOB M UX COEIMHEHHUI B Ipenenax MalbIX
MIEPUOJOB U INIABHBIX MOATPYIII ¢ YUETOM CTPOCHHS X aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHYECKHE DSJIEMEHThl, HEOPTraHMYECKHE BEIIEeCTBA, XHUMHYECKUE
peakiuu (10 YUCITY U COCTaBY YYacTBYIOIIMX B PEAKI[MHU BEILECTB, M0 TEIJIOBOMY 3PQEKTy,
110 U3MEHEHHIO CTETIeHEN OKHUCIEHUS! XUMUYECKUX AIEMEHTOB);

XapaKTepH30BaTh (OMUCHIBATH) O0MIKE M CHCIU(PUICCKNE XUMHUYECKHUE CBOMCTBA MTPOCTHIX U
CIIOKHBIX BELIECTB, IOATBEPXKJAasi OIMCAHUWE IIPUMEpPaMU MOJIEKYJISPHBIX MU HOHHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS AJIEKTPOJUTUYECKOM JIUCCOLMALNN KHCIOT, WIEI0YEl U COJIeH,
MOJIHBIE M COKpalIéHHbIE YypaBHEHHs pPEaKUHMil HOHHOTO OOMEHa, YpaBHEHUS peakIuii,
MOATBEPXKIAIOIINX CYIIECTBOBAHME I€HETUYECKOM CBSI3M MEXKIY BEUIECTBAMM Pa3IMYHBIX
KJIaCcCOB;

pacKpbIBaTh  CYLIHOCTbh  OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHUN  MOCPEACTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT HMX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX IPEBPAILECHHUI B Pa3IMUHBIX YCIIOBUSIX;

BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COEUHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOUN peaKinu;

coOiroAaTh MpaBuiia MOJB30BaHUS XUMUYECKOU MOCY0H U JTabopaTOPHBIM 000PYAOBAHHUEM,
a TaKXkKe TMpaBuia OOpalIeHHs C BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIHSIMH IO
BBITIOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKHUX ONBITOB IO TMOJYYEHHI0O U COOMpaHUIO
ra3o000pa3HbBIX BEIIECTB (aMMHAKa U YTICKUCIIOTO Ta3a);

MPOBOJIUTHh PEAKIUHU, MOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB pPa3jUYHBIX BELIECTB:
pacrmo3HaBaTh OMBITHBIM IMyTEM XJIOPHI-, OPOMHII-, HOAU-, KapOoHaT-, pocdaT-, cCuImKar-,
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cynbdar-, THAPOKCHA-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HW3YUYEHHBIX METAIJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKHUX BEILIECTB;

MPUMEHSTh OCHOBHBIC OTIEPALIMM MBICIUTEIIBHON JIEATETbHOCTH — aHajiu3 M CHUHTE3,
CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3aIUIO, BBISBICHUEC MPHUYNHHO-CICACTBCHHBIX CBS3CH —
JUTSl U3YYCHHUS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKI[UH, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HaAONIOJICHHE, W3MEpPEHHUE, MOJICIUPOBAHUE, OSKCICPUMEHT (peajbHbI U
MBICJICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
Ne HaumeHoBaHue pa3aeioB u KosmuecTBo yacos JuexkTpoHHble (¢ poBbIE)
n/n Te€M IPOrpamMMmbl Bcero KonTpoabHubie IIpakTuyeckue o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumuss — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 5 bu6moteka [IOK
MIPAKTHYECKON JIEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xummudeckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Iepuonnueckuii 3aKOH U

7

bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB 1. Y.
Memnpene-eBa. CTpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

32 ORHCIHTENBHO- 8 ftffsﬂ/lff:é{;f r(3/I§f41837c
BOCCTAHOBUTCJIbHBIC PCAKIINN
bubmnoreka [IOK
Hrroro no paszerty 15 https:// m.edSO(])_.I ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa HOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME

18



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

9 KUIIACC

KoaunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Kourtpoabubie | Ilpakruueckue | (uupposbie)
Ne n/m | mporpammsl Bcero
padoThI padoThI oOpasoBaTe/IbHbIE
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa LIOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Trpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 04.09.23 bubmmoreka [{OK
yesoBeka. Tea u BelecTsa R https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 .09.2
OHSITHE O METOJAX MO3HAHNS B XUMUAHN 06.09.23 httos://m.edsoo.ru/ff0d227e
IIpakTHyeckas padora Ne 1
3 «IIpaBmiia paboTHl B 1abOpaTOpuu 1 1 1 11.0923 bubmuorexa [JOK
npUEMBI 0OpAIlEHH s C JTa00PATOPHBIM R https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecH. CriocoObl bubmuorexa [JOK
4 . 1 13.09.23
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
11 0ora Ne 2
5 <<PI:1:K:JI:::I/(I:: 2;:;2140;; npuMepe 1 1 18.09.23 ~ Dubmorexa LIOK
a . pHMEp o https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
0 ATOMEL H MOIICKYJIb 1 20.09.23 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
7 1 25.09.23
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 I1 1 27.09.23
POCIRIC 1 GHOXHEIC Bemectsa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 02.10.23 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d227e
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
1 X .B 4.10.2
0 umMudeckas popmyna. BaneHTHOCTh 04.10.23 htts://m.edsoo.ru/f0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11 09.10.23
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO 11,1023 bubmmoreka [{OK
JJIEMEHTA B COCTMHEHUHT https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. 16.10.23 bubmmoreka [{OK
Mounspaast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. 18.10.23 bu6moreka [IOK
XuUMuUecKas peakius o https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS 93.10.23 bubnuoreka [IOK
XUMHUYECKUX PEAKIINiT o https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 95 10.23 bubnuoreka [JOK
XMMUUECKUE yPABHEHUS o https://m.edsoo.ru/ff0d3b88
Brruncnenus koJmyecTBa, MaccChl Eu6 10K
nonmoTexa
17 BGHIGCT?a 0 YpaBHEHUSAM XUMHUUYECKHUX 08.11.23 https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMuuecKuX peakiinii
18 (coenuHEeHMS, pA3IOKEHUS 13.11.23 bubmmorexa [TOK
g > P ’ o https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii- Eu6 10K
nonMoTeKa
19 . 0600 15.11.23
SHUpKIONeHCT. 060 erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3allHsl 3HAHHUHA
KonTtpoabsnas padora Nel no teme bubnuoreka [IOK
20 20.11.23
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3agyx — cMmech razos. Cocras 99 11.23 bubnunoreka [JOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK
22 27.11.2
KHCIO0POJA (PCAKLUHH OKHCIICHIA, 3 https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MMoTydeHust KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH 29.11.23 bubmorera [JOK
patTop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoHATHE O 04.12.23 bubnuorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
To o (HedTh, yro €TaH).
25 3arH J;Zzelge(i]::; . aﬂililol\cdo;b?c)ero 06.12.23 bubnmorexa [JOK
P %, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IIpakTuyeckas padora Ne 3 1o Teme BuG 1OK
nonroTexa
26 «Ilonmyuenue u CO?I/IpaHI/Ie KHCIIOpO/Ia, 11.12.23 httos://m. edsoo.ru/ff0dAae?
M3y4YEHUE e€ro CBOMCTBY
Bopopon — sneMeHT u mpocToe bubnmuoreka [JOK
27 13.12.23
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
dOu3ndecKknue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
28 18.12.23
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KHCITOTaX U COJISIX 20.12.23 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crnioco6bl nosryyeHust BOAOPOaa B 95 1293 bubnuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnuyeckas padora Ne 4 o Teme Bu6 OK
31 «ITomyuenue u cobupanue Bo10po/a, 27.12.23 nomorexa L

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 10.01.24
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa Bu6 110K
HOIMOTEeKA
15.01.24
33 BEIIECTBA rasa Io ero I/ISBGCTHO.I.VIy 5.0 httos://m. edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Beruncnenust 006EMOB ra3oB 1o 56 110K
HOJIMOTEKA
4 17.01.24
3 ypal'a.HeHmo peaxiu }ia OCHOBE 3aKOHa 0 httos://m.edsoo.ru/Ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 du3nvecKkrue U XMMUYECKHE CBOMCTBA 99 01.24 bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonstie 06 94.01.24 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbie
37 Y HEHACHIIIICHHBIC PacTBOPHL. MaccoBas 29.01.24 bubmorexa IOK
B p PEL o https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
IIpakTuyeckas padora Ne 5 1o Teme
«IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
38 .. . . 31.01.24
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
KonTpoabHast padora Ne2 no teme bubnuoreka [JOK
39 05.02.24
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKkanus, 07.02.24 bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 12.02.24 Bubmmorexa LIOK
’ P o https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHus: cOCTaB, KIaccuduKaims, 14.02.24 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

4 19.02.24
3 OCHOBaHUH 9.0 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukanus, 21.02.24 bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA 26.02.24 bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ffOdfee2
Co cpelHue): HOMEHKIATypa,
46 CH:;L((SBI: n)j)ljl )e;miv[ XP;IK;HITIZEKHe 28.02.24 bubmmorera [TOK
y i ’ o https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTueckas padota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bu6moreka [IOK
47 04.03.24
«OCHOBHBIE KJTaCCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
48 N 06.03.24
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 006006 11.03.24
ODIICHHE I CHCTEMATHIALHA SHAHH https://m.edso0.ru/00ad9ch2
KonTpoabHast padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX 13.03.24 bubnmorexa [TOK
i, P R https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XUMHAYECKUX DIIEMEHTOB. [loHsATHE O 18.03.24
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKoH U
bubnuoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX 20.03.24
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI 03.04.24 Bubmmorexa LIOK

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4 08.04.24
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK B oK
55 aToOMOB 51eMeHTOoB [lepuonnyeckoit 10.04.24 nomoreka L1
https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. MenpeneeBa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA M0 €T0 MOJOKEHUIO B 15.04.24 bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. o https://m.edso00.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. 1. 1. 17.04.24 bubnuoreka [IOK
Menenees — y4EHBI, TIEIaror 1 T https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
58 22.04.24
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 WNonnas xumuueckast CBs3b 24.04.24 httos://m.edsoo.ru/00adac3a
60 KoBanentHas nosisipHas XuMu4deckas 06.05.24 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYECKast 08.05.24 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 13.05.24 bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC 15.05.24 bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 20.05.24
OKHCIHTEIN H BOCCTAHOBHTENH https://m.edso0.ru/00adb076
65 KonTponeHas padota Ne4 o teme 22.05.24 | bubmuotexa [JOK
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«Ctpoenne atoMa. XUMHUECKasi CBSA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIii ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
cUCTEMaTH3alIs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIHIEE KOJIMYECTBO YACOB I10 68

INPOI'PAMME
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9 KUIIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne Jara
Tema ypoka Koutpoasubie | IIpakTuyeckue uudposbie
n/n Bcero H3Y4YeHH s
padoTsI padoThbI o0pa3oBaTe/bHbIE
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 05.09. 23 bubnuorexa [JOK
XAMHYECKHX d5ieMenToB 1. U. T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU Eufs 1OK

nonmoTexa

2 i 1 07.09.23
CBOMCTE XP{MWIeCKHX DIICMEHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukarus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1 12.09.23
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMuueckoil CBSI3U U THIEI bu6mmoreka [IOK

4 N 1 14.09.23
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoabHast padora Nel no teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1 19.09.23
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Knaccudukanus XxuMmuaeckux bubnuoreka [JOK

6 . 1 21.09.23
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN Bu OK

7 peakuuu. [IoHITHE 0 TOMOTC€HHBIX U 1 26.09.23 nbnnotexa 11

https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEAKIIHIX
[loHATHE O XUMHUYECKOM PAaBHOBECHUHU.
O
3 aKTOPBI, BIUAIOIIUE HA CKOPOCTh 1 98.09.23 bubnuoreka [IOK

XHUMHUYECKOU pPCaKun U MOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c
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OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 03.10.23
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON Bu6 110K
nomorexa
10 .C 3] 05.10.23
FIMCCOTHANIH. TALTBHBIC H CIABbIC https://m.edso0.ru/00adcd68
BIIEKTPOIUTHI
. bubnuorexa [JOK
11 " 10.10.2
OHHBIC YPABHCHHA peaitii 0.10.23 https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U Bu6 110K
nomorexa
12 i 5 12.10.2
OCHOBAHMUI B CBETE prI[CTaBJ'IeHI/II/I 0.23 httos://m.edsoo.ru/00add5d8
00 AJIEKTPOIMTHICCKOM JTUCCOITUAITTT
XHUMHWYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
nonmoTexa
1 i 17.10.2
3 MPEICTABICHHH 00 . 0.23 https://m.edsoo.ru/00add8b2
ANMEKTPOJIUTHICCKOM TUCCOITUAITTT
. bu6mmoreka [IOK
14 [TonsaTue o runmponuse comnei 19.10.23 httos://m.edsoo.ru/00addoda
O06o0meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
15 3HAHUH 24.10.23 https://m.edsoo.ru/00addd12
11 0 Ne1
16 <<Ppe§11111(eT1?1;:3e;Il::rsIlep:MZ::;an‘;HHX 26.10.23 bubmmorexa [IOK
p o https://m.edsoo.ru/00addbfa
3a1au»
KounrtpoJsbHas padora Ne2 o reme
17 «DIEKTPOSIMTHYECKAS TUCCOLIMALINS 07.11.23 Bubmorexa OK
p A HHAHHA. o https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIMH B PaCTBOPAX»
OO01ast XapaKTePUCTUKA FAJIOTEHOB.
18 XI/II:/[lquCIfHe CBI;ﬁCTBa Ha IIpUMepe 09.11.23 Bubmiorexa OK
puMep o https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CossiHast KMCIOTA, 14.11.23 bubnuoreka [IOK

XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

IIpakTnueckas padora Ne 2 o Teme

. bubnuorexa [JOK
20 I1 16.11.23
« OHWGHH,_G Conf[ HOTL KHCTOTH, https://m.edsoo0.ru/00ade348
n3ydeHue e€ CBOHCTB
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEAKIIAI, €CIIH OQUH U3 21.11.23 bubnmorexa LHOK
P ’ o https://m.edso0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB 93.11.23 bubnuoreka [JOK
VIA-rpynmsl o https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHEHU N 98.11.23 bu6moreka [IOK
B TIpHpOie. XMMHUECKUE CBONCTBA o https://m.edsoo.ru/00ade64a
cepsl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
24 . 30.11.23
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (bu3HYecKre U XUMUYECKUE CBONCTBA. 05.12.23 bubmorexa IOK
’ o https://m.edso0.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JIekKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. 07.12.93 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brruncnenue maccoBoii J0IM BEIXOJa 121223 bu6mmoreka [JOK
MPOYKTa PEaKI[iu o https://m.edso0.ru/00adec8a
08 OO11ast XapaKTepUCTHUKA SIIEMEHTOB 14.12.93 bubnunoreka [JOK

VA-rpynmnsl. A30T, pacripocTpaHeHHE

https://m.edsoo.ru/00adeeab
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B IIpHUpoJe, pu3nIecKue u
XMMUYECKUE CBOMCTBA

AmMHEaK, ero pu3nIecKue u

bubmmoreka [{OK

29 i 19.12.23
XHUMHYECKUE CBOMCTBA, MOJIYICHUE U https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o teme

30 «[TonyueHrne aMMuaKka, U3yudeHUE ero 21.12.23 bubmorexa HOK

i YA o https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u 26.12.23 bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA o https://m.eds00.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHHMSI B KQUeCTBE MUHEPATHHBIX Eu 10K

HOJIMOTEeKA

32 0 . X 28.12.23
YHOOPEHHEL AMMUHECKOS . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pocdopa u

33 (fpoc:ii))o pHaﬂ ann((i))Ta (bq)I/II)mEI\QCKHe u 09.01.24 Bubmmorexa [JOK

p N o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B
KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK

34 . 11.01.24
3arpsi3HeHUE IPUPOAHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepo, paclipocTpaHEHHUE B

35 npu z Ie[ gmﬂzecxrl)/le 1 XUMHYECKUE 16.01.24 bubmorexa HOK

p P He T https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMUYECKHE CBOMCTBA. 18.01.24 bubmorexa HOK

DKosornyeckre npoOiIeMsl,

https://m.edsoo.ru/00adfebe
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CBsI3aHHBIE C OKCHJIOM yriiepoaa (1V)

bubmuoreka [JOK
7 & 23.01.24

3 YroibHas KHEIOTa M e€ con 30 https://m.edsoo.ru/00ae006¢c
IIpakTnueckas padora Ne 4 o Teme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38 25.01.24
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00 i 110K
nonrorexa

39 30.01.24
OPTAHITCCITN BELECTRAX KAk © https://m.edsoo.ru/00ae054e
COEIMHEHUSX YIiiepo/ia

. bubmuorexa [JOK
40 K 01.02.24
PEMEITH 1 €10 coequHem https://m.edsoo.ru/00ae080a
IIpakTuyeckas padora Ne §
Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK

41 . 06.02.24
1o Teme «BaxHeume HeMeTalIbl U https://m.edsoo.ru/00ae0bf2
WX COCIMHEHHUS»

KonTpoabHast padora Ne3 no teme Bu6 OK
42 «Baxueimme HeMeTauIbl U UX 08.02.24 nommoreka L
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Meramnyeckas CBSI3b U 13.02.24 bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJIOB
XHUMUYECKUE CBOWCTBA METAJIOB. Eu6 OK

44 DNEKTPOXUMHUYECKUN Psifl 15.02.24 nommnoreka L{

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
4 20.02.24
> YPABHEHIVIN XHMITICCIIX PEaitiit, 0.0 https://m.edso0.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
bubmmoreka [{OK
4 I1 22.02.24
6 OFATHE O KOPPOSHH METAILIOB 0 https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 27.02.24
[enourbre MeTaMIL 0 https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U 29.02.24 bubmuorexa [JOK
Kajus https://m.edsoo.ru/00ael4b2
49 IHenoquO?,eMenLI{He METaJUIbl — 05.03.24 bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
. bu6mmoreka [IOK
50 Baxueime coequHEHNS KaJIbIIUI 07.03.24 httos://m.edsoo.ru/00ae15e8
51 O6o6nvleHI/Ie Y CUCTEMaTH3aIHs 12.03.24
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& 14.03.24 bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
IIpakTuyeckas padora Ne 6
N bubmuoreka [JOK
53 o teMe "JKECTKOCTh BOJBI U METOIBI 19.03.24
) " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 AmoMummi 21,0324 | Dubmmorea LIOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U 04.04.24 bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso 09.04.24 | Dubmorexa LIOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

o7 11.04.24
(1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O606HUIGHI/I€ Y CHCTeMAaTH3aIus 16.04.24
3HaAHUHN
IIpakTnueckas padora Ne 7
59 Pemrenne skcnnepuMeHTaIBHBIX 3a7a4 18.04.24 bubnuorexa [JOK
1o TeMe «BakHelne MeTaIbl U UX o https://m.edso00.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU 93.04.24 bubnuoreka [IOK
COJIEPKHUT MPUMECH. Bhrunciienus o https://m.eds00.ru/00ae1750
MaccoOBOM JIOJIU BBIX0J1a IPOAYKTA
peakuuu
61 O6o6uvleH1/Ie U CHCTEeMaTu3alus 95.04.24
3HaHUH
KonTpoabHasi padora Ne4 no teme
62 «Baxnelimue MeTauIbl 1 UX 02.05.24
COEIMHEHUS
63 BemiectBa n l\illaTepI/Ia.]'IBI B 07.05.24 bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XI/IMI/I‘ISCKOG“San}IBHeHHe 14.05.24 bubnnoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 PoJsib XxuMuu B perieHuu 16.05.24 bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
PezepBHblit ypok. O0oO1IIEHNE U bubnuoreka [IOK
66 . 21.05.24
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U 23.05.24 bubnuoreka [IOK
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHeiit ypok. O600IIeHNE 1
CHCTEeMAaTH3aINs 3HAHUH

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2

OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Ta6puensu O.C. Xumus 8 kiacc: yaeonuk / O.C.I'abpuensn, U.I'. Octpoymos, C.A.
CnankoB.— 4-e uznanue, crepeotunHoe.—M.: [Ipocsemienue, 2022.

2. Taopuensa O.C. Xumus 9 xiace: yaeonuk / O.C.I'abpuensa, U.I'. Octpoymos, C.A.
CnankoB.— 5-e uznanue, nepepadoranHoe.—M.: IIpocsemenue, 2023.

3. Psa6oB M.A. Tectsl o xumun: 8 kiacc: k yaeonuky O.C.I'abpuensua, U.I'. OctpoymoBa,
C.A. CnagkoBa «Xumus. 8 kinace», ®I'OC (k HoBomy yueOHUKY)/ M.A. Psi6oB. — M.:

W3 nmarenscTBO «OK3aMen», 2022,

4. Ps6oB M.A. Tectsl o xumun: 9 kiacc: k yaeouuky O.C.I'abpuensna, U.I'. Octpoymosa,
C.A. CnagkoBa «Xumus. 9 kiace», ®I'OC (x HoBomy yueOHUKY)/ M.A. Psi60oB. — M.:
UzparenscTBO «I9K3aMeHy, 2022.

5. H.A.CeepmioBa. COOpHUK 3a/1a4, yIIPaXKHEHUN U TECTOB 10 XUMuH 8-9 kiacchl. K
yueOHukaM O.C.I'abpuensna, U.I.Octpoymona, C.A.CrnagkoBa «XuMus. 8 Ki1accy,
«Xumus.9 xitace». M.: UzparensctBo «JK3ameny, 2022,

6. H.C.I[1aBnmoBa KoHTposbHBEIE 1 caMOCTOSITEbHBIE PA0OTHI 10 XUMHH. 8 Ki1acc. K yaeOHuKy
O.C.T'abpuensna, U.I'.OctpoymoBa, C.A.CnaakoBa «Xumus. 8 kinaccy». M.: 3narenscTBo
«Dx3ameny, 2022.

7. H.C.IlaBnoBa KoHTponbHBIE U caMOCTOSITENIbHBIC pabOThI 10 XuMuu. 9 kimacc. K yueOnuky
O.C.T'abpuensna, N.I'.OctpoymoBa, C.A.CnaakoBa «Xumus. 9 kinaccy». M.: 3narenscTBo
«Dx3ameny, 2022.

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. Ta6puensn O.C. [Iporpamma kypca xumuu 1yist 8-11 kimaccoB 06meo0OpazoBaTeIbHbBIX
yapexaeHnil.—6-¢ u3nanue, crepeorunnnoe.—M.: JIpoda, 2009.

2. IlaBmoBa H.C. KoHTposbHBIC U CAMOCTOSITEIIBHBIC PA0OTHI 10 XUMHUU: 8 KJIacC: K YYCOHUKY
O.C.I'abpuensina «Xumus. 8 kinacey/H.C.IlaBnoBa.—2-e uzn., nepepad. u gomn.—M.:
UznarenscTBO «9K3aMen», 2011.

3. Taspyceiiko H.I1. [IpoBepounbie pabOThI 110 HEOPraHUYECKOW XUMHH: JIugakTHUeCKU
Matepuan ans 8 ki1.: [locobue misa yuntens.—M.: [Ipocsemienue, 1990.

4. KoHTpOoJbHO-U3MEpUTEIbHbIE MaTepUalbl. XUMHUS. 8 Kiacc:/ COCTaBUTENb
H.I1.TpoeryboBa.—M.: Baxko, 2010.

5. Xowmuenko W.I'. COopHUK 33124 ¥ yIpaXHEHUH MO0 XUMUU I CPEeIHEN MIKOIbl.—2-€ U3,
ucnpasil. ¥ gon.—M.: PUA «Hosas Bonna»: U3natens ¥Ymepenkos, 2009.

6. Ta6puensa O.C. Xumus. 8kiacc: KOHTPOJbHBIE U TPOBEPOYHBIE PAOOTHI K YUCOHHUKY
O.C.I'abpuensna«Xumus.8xnacc.»/O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakosa u 1p.—
4-e u3n., crepeotun.—M.:[poda, 2006.

7. Xowmuenko W.I'. Pemenue 3agay no xumun.—M.: PUA «HoBas BonHa»: M3narens
Ymepenkos, 2010.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CaBunkuna E.B. CO0opHUK 33124 1 yIIPaKHEHHUNA 110 XUMUU: 8 KII.: K y4eOHUKY
O.C.I'abpuensina «Xumus. 8 knacen/E.B.Casunkuna, H.J[.Cepanosa.—M.: U3natenbeTBo
«Dx3ameny, 2010.

T'onbnagap6 A.JI1. u ap. COopHuUK 3aaa4 U yripakHeHHH 1mo xumuu: 8-10 xmaccel/
A.JL.Tomsadap0, F0.B.Xoxakos, F0.b./lanonoB.—M.: [Ipocemenue, 1983.

Ps6oB M.A. Tectsl o xumuu. BBenenne. ATOMbI XUMHAYECKUX JIeMEHTOB. [IpocThie
BemecTBa. CoeTMHEHNS] XUMUYIECKIX dJIeMeHTOB. 8 kinace: Kk yueoHuky O.C.I"abpuensaa
«Xumus. 8 knace»/M.A.Ps6os, E.}O.Hesckas.—M.: uznarenbcTBo «Ik3amen», 2009.
Ps6oB M.A. Tectbl o xumMuu. Mi3MeHenus, npoucxoisuiue ¢ seuectsamu. PactBopenue.
PacTtBopsl. Peaknnu HOHHOTO 0OOMEHA M OKHUCIIUTENIFHO- BOCCTAHOBHUTEIBHBIE PEAKIINN: 8
knacc: kK yueoHuky O.C.I'abpuensna « Xumus.8 kinace»/M.A.Ps6os, E.FO. Hesckas.—M.:
WzpatennctBo «OKk3amen», 2009.

INabpuensn O.C. Xumus 8ki1.: TeTpaap i J1a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaboT K
yuebHuky O.C.I'abpuensna «Xumus. 8kiace»/ O.C.I'abpuensn, A.B.AmykoBa—>b-e u3sa.,
crepeotun.—M.: JIpoda, 2010

lNa6puensu O.C. Xumus. 8-9 xi.: metonuueckoe nocodue/ O.C.I'abpuensH, A.B.Amykosa.-
2-e w31, mepepad.—M.: [Ipoda, 2008.

INabpuensu O. C., Octpoymos U. I'. HactonpHas kaura yuutens. XuMus. 9 K 11.:
Metoandeckoe mocooue. — M.: JIpoda, 2010r

Meroandeckoe nocoobwue. 9 kmacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A.
CrnankoB).

labpuensa O. C. Xumusa. Meroamdeckoe mocodue st 9 kimacca: yded. mocobue mis
obmeoOpazoBaTenbHblx opranmzanuii / O. C. Tabpuensn, M. B. AxcénoBa, U. T.
OctpoymoB. — M.: [Ipocsemenue, 2019

lNabpuensua O. C. Xumusa. COOpHHK 3a7a4 U yIpaKHEHHH. 9 Kiacc : yaeOHOe Tocooue s
obmeoOpazoBaTenbHbplx opranm3anui/ O. C. Tlabpuensn, WM. B. Tpurybuak. M.:
[Ipocsenienue, 2019

labpuensu O. C. Xumus. Terpanp ais 1a00paToOpHBIX ONBITOB W MPAKTHYECKUX paboT. 9
KJacc : yueOHoe mocobue s obmieoOpa3zoBarenbHbix opranusanuii /O. C. ['abpuensH, U.
B. Axcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

INa6puensu O. C. Xumus. Pabouas TeTpanp. 9 kinacc : yaebHoe mocobdue st
obmeoOpazoBaTenbHbIX opranuzanuii / O. C. I'abpuensH, C. A. Cnaakos, 1. T

OctpoymoB. — M.: [Ipocsenienue, 2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmmoreka LIOK, Uudoypox, Pokchopa, POILLL
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