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IHHOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XMMHH Ha YpOBHE OCHOBHOTO 0OmIIero oOpa3oBaHUsS COCTaBJICHA HAa OCHOBE TPeOOBaHMN K pe3yibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 0011Iero 00pazoBanus, npeacraBicHHbX B DI'OC OO0, a takke Ha ocHOBE (enepaabHOM
paboueii mporpaMMbl BOCIIUTAHHS M ¢ YYETOM KOHLEHIIMH MPEToIaBaHusl YUeOHOTO IpeaMeTa «XuMUs» B 00pa30BaTEbHBIX OPraHU3aIHIX
Poccuiickoit ®enepanuu.

[IporpamMma no xuMum 1a€T MpeacTaBiICHUE O 1esiX, oOueil cTpareruu oOy4eHus, BOCOHUTaHUs U pa3BUTHS 00yJaroIuXcsl CpeiCTBaMU
y4eOHOTO TIpeJMeTa, YCTaHABIMBAeT OO0sS3aTeNIbHOE MPEIMETHOE COJepKaHWe, IMPeIyCMAaTpUBACT pACHpeleNieHHe €ro Io KiaccaMm |
CTPYKTYPUPOBAHUEC 110 pa3acjiaM MW TEMaM IMpOorpaMmbl 10 XUMUH, OIPCACIIEACT KOJMYCCTBCHHBIC M KAUCCTBCHHBIC XAPAKTCPUCTHUKHU
COJCpIKaHns, PECKOMCHAYEMYIO IMOCICA0BATCIBHOCTL HU3YUCHUA XUMHH C y‘léTOM MCKINPECAMETHBIX W BHYTPUIIPEAMCTHBIX CB$I3ei/JI, JIOTUKHN
y4eOHOTO TpoIecca, BO3PACTHBIX OCOOEHHOCTEW OOYYarOIIUXCs, OMpPEIeNseT BO3MOYKHOCTH MpeaMeTa Ul pealu3alii TpeOOBaHUHM K
pe3yibTaTaM OCBOEHHsI OCHOBHOW 00pa3oBaTelbHON MpOrpaMMbl Ha yYpOBHE OCHOBHOTO OOMIEro 00pa3oBaHWs, a TakkKe TpeOOBaHWH K
pe3yibTaTaM O6y"IeHI/I$I XHMMHU Ha YPOBHC I.[e.]'[eﬁ HU3YyUCHUA MNpeaMETa W OCHOBHBIX BHUJOB yqe6HO-H03HaBaTeHLHOﬁ OCATCIIbHOCTHU
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHME XUMHUH CIYKUT OCHOBOHM At (GOPMHUPOBAHMSI MHUPOBO33PEHHSI 00YJarOIIErocsi, €ro MpeAcTaBIeHUIl 0 MaTepUaIbHOM €IUHCTBE
MHpa, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMUEH MPEICTaBICHHS O B3aUMOIIPEBPALLEHUSX SHEPTUU U 00 SBOJIIOINH BEIIECTB B MPUPOJIE, O
MyTSX PEHIeHus] riI00aabHBIX MPOOJIEM YCTOMYHBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM, MHUIIEBOM U IKOJIOTHYECKOM
0€301acHOCTH, MPOOJIeM 3[PaBOOXPaHEHUS.

I/I3yquI/Ie XHUMHUH:

CIOCOOCTBYET pean3allid BO3MOKHOCTEH Ui caMOpa3BUTUS U (POPMHUPOBAHUS KYIbTYPHI JIMYHOCTH, €€ OOIIeld M (QyHKIMOHAIBHOMN
IrPaMOTHOCTH;

BHOCUT BKJI1aad B (1)0pMI/IpOBaHI/I€ MBIIIVICHUA W TBOPYCCKHUX CIIOCOOHOCTEHN 06yqa101u1/1xc;1, HaBBIKOB HMX CaMOCTOSTEJILHOU yqe6H0171
ACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX W UCCICA0OBATCIILCKUX YMeHHﬁ, HCO6XOI[I/IMBIX KakK B MOBCEIHEBHOM JKHN3HU, TaK U B HpO(I)eCCHOHaHLHOﬁ
ACATCIIBbHOCTH,

3HAKOMHUT CO CHCI_II/I(i)I/IKOP’I HAYYHOTI'O MBbIIUJICHHA, 3aKJIaAblBA€T OCHOBBI MECJIOCTHOI'O B3IJid[la Ha CAWHCTBO IIPUPOJABI M YCIIOBCKA,
ABJIACTCA OTBCTCTBCHHBIM 9TaloM
B (I)OpMI/IpOBaHI/II/I eCTCCTBeHHO-HaquOﬁ I'paMOTHOCTH o6yqaronmxc;1;



crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIa]
B HKOJIOTUYECKOE 00pa3oBaHe 00YyJatOIUXCsl.

JlaHHbIC HampaBieHUS B OOYYCHMHM XUMHUHU OO0ECHEUMBAIOTCS CIEHU(PHUKONW COICp)KaHUS Y4eOHOTrO IMpeaMeTa, KOTOPBIA SBISETCS
MeIarOTHYECKH aJalITHPOBAHHBIM OTpaXEHHEM 0a30BOM HAyKW XUMUU Ha OTPEICIEHHOM dTare e€ pa3BUTHAL

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHUsI OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl TMEPBOHAYATBHBIX
TIOHSATUN XUMUHU, OCHOB HEOPTAHUUECKOW XUMUHU U HEKOTOPHIX OTIACIbHBIX 3HAYUMBIX TIOHATUN OPTaHUYECKON XUMHUH.

CrpykTypa cojaep)kaHHs HpOrpamMMbl MO XUMHMU CHOPMHUPOBAHA Ha OCHOBE CHCTEMHOTO mojaxonaa K e€ usydeHuto. CopaepikaHue
CKJIQ/IbIBAETCSl U3 CUCTEMBI MOHITHM O XUMHUYECKOM 3JIEMEHTE U BELECTBE U CUCTEMbI NOHATUN O XUMUYECKOW peakiuu. O0e 3T CHUCTEMBbI
CTPYKTYPHO OpPTaHHW30BaHBbI 10 MPUHIUITY OCIEA0BATEIHHOTO Pa3BUTHUS 3HAHNN HAa OCHOBE TEOPETUUYECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYSHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— [lepunoanueckoro 3akoHa [[. 1. MeneneeBa kKak OCHOBHOTO 3aKOHA XUMHUH;
— yUYEHHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— TMpeaCTaBICHUHN 00 ANEKTPOJIUTHUECKON AUCCOIMAIINH BEIIECTB B PaCTBOPAX.

TeOpeTI/I‘ICCKI/Ie 3HaHUs pacCMaTpuBarOTCA Ha OCHOBC OMIIMPHUYCCKH IIOJYUYCHHBIX HW  OCMBICIICHHBIX (baKTOB, Pa3BUBANOTCA
MOCJICAOBATCIIBHO OT OJJHOI'O YPOBHA K APYIroOMYy, BbIIIOJIHSA (bYHKI_[I/II/I 00BSICHEHHUS U IMPOTHO3UPOBAHUA CBOfICTB, CTPOCHUS U BO3MO>KHOCTEH
IMPAKTUYCCKOI'0 IPUMCHCHHS U MMOJIYYCHHUA N3Yy4aCMbIX BCIICCTB.

OcBoeHue MporpaMMbl M0 XUMHHU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEICTABICHHS O XUMUUYECKON COCTABIIAIONIECH HAYYHOU KapTUHBI MUPA
B JIOTMKE €€ CHUCTEMHOW MPUPOJbl, LIEHHOCTHOTO OTHOILIEHMS K HAydyHOMY 3HAaHHUIO M METOJaM IO3HaHUs B Hayke. M3ydyenuwe xumum
MPOUCXOJUT C TPUBICYCHHEM 3HAHWM M3 PaHee H3YUYEHHBIX Y4eOHbIX mpeameToB: «Okpyxkawoomuii mupy», «buomnorus. 5—7 kiacce» H
«®Duzuka. 7 xKimacce.

HpI/I HU3YUYCHUHU XUMHUU MMPOUCXOAUT q)OpMI/IpOBaHI/Ie 3HAaHUI OCHOB XMMMYECKOMN HAYKHN Kak o0Oactu COBpPCMCHHOTO C€CTCCTBO3HAHUA,
HpaKTquCKOﬁ ACATCIIBHOCTU 4YCJIOBCKAa M KaK OJHOI'0 M3 KOMIIOHCHTOB MHpOBOfI KYJIBTYPBI. 38.)13.‘13. y‘IC6HOFO npeamMeTra COCTOUT B
(pOpMI/IpOBaHI/II/I CHUCTEMBl XHMHUYECKHX 3HAaHUH — BaKHEUIIIHX (I)aKTOB, HOHHTHﬁ, 3dKOHOB M TCOPCTUUYCCKUX HOHOX(GHHﬁ, JOCTYIIHBIX
O606H.[CHHﬁ MHPOBO33PCHUYCCKOI0 XapakTcpa, A3blKa HAYKH, B HpI/I06H_IeHI/II/I K Hay4YHbBIM MCTOJaM IIO3HAaHUS HPU H3YUYCHHUU BCIICCTB H



XUMUYECKUX peaKkiuii, B (OPMHPOBAHUU M PA3BUTHH IMO3HABATEIBHBIX YMEHHUH M UX NMPUMEHEHHH B y4eOHO-TIO3HABATENFHOW W y4eOHO-
UCCIIEJ0BATENILCKON JIESITENbHOCTH, OCBOCHHHM IIPaBUJI 0€3011aCHOTO 00pAIEHHs C BELIECTBAMU B IOBCEAHEBHON JKU3HH.

[Tpu n3yueHnn XMMUM Ha YPOBHE OCHOBHOTO OOILETO 00pa30BaHMs BaXKHOE 3HAUCHHE IPUOOPETH TaKue eI , KaK:

— hopMHUPOBAHNE UHTEIUIEKTYAIBHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO, COTPYIAHUYECTBY, CAMOCTOSITEILHOMY IPUHATHIO
pelIeHni, CIOCOOHOM aanTUPOBATHC K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;

— HaIlpaBJIEHHOCTh OOYYEHHUS Ha CHCTEMATHYECKOE MPHOOIICHUE O00YJaloUIUXCsl K CaMOCTOSITEIbHOW TMO3HABATEIBHOW JESTEIbHOCTH,
Hay4YHBIM METOJ[aM TIO3HAHUs, (GOPMUPYIOITUM MOTUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUH;

—00ecTieueHne YCIIOBHH, CIIOCOOCTBYIOIMX MPHOOPETEHHUIO OOYJAIONIUMHUCS OMBbITa PA3HOOOpPA3HOW JEATETHLHOCTH, IO3HAHHS H
CaMOIIO3HAaHUsA, KIIFOUEBBIX HABBIKOB (KHI-O‘I@BBIX KOMHGTGHHI/Iﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUEC IS pa3JIMYHBIX BUAOB JACATCIBHOCTH,

—(dopmupoBanue o0mel (yHKIIMOHATHLHON W €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJE YMEHHH OOBSICHATH W OIICHUBATH
ABJICHUSA 01<py>1<a}0mer0 ana, I/ICHO.]'II)SYSI 3HAaHHUA U OIIBIT, HOJ'Iy‘-IeHHBIe HpI/I I/I3y‘-IeHI/II/I XUMHHU, HpI/IMeHSITI) nux HpI/I peI_HeHI/II/I np06neM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JEATEIbHOCTH;

—dopmupoBaHre y oOOydaroUUXcs T'YMAaHUCTHUYECKHX OTHOILEHWUN, MOHUMAaHHsS LEHHOCTH XWMHUYECKHUX 3HAaHUN 1S BBIPaOOTKU
9KOJIOTHYECKU 11eJ1eCO00pa3HOro MOBEACHUS B OBITY W TPYAOBOM NEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbS M OKpYKaroleh

MIPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALMKA K OOYYEHHUIO, COCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIHMTAaHHIO Ha OCHOBE YCBOCHHS OOIEUYEIOBEUYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPOGUIIs U HAITPABIEHHOCTH AAbHEHIIEro 00y4YeHHUs.

OO1ee yrcno 4acoB, OTBEIEHHBIX JJISl U3YUYEHHUsI XUMUU HA YPOBHE OCHOBHOTO 00111ero 00pazoBaHusi, coctaBiseT 136 dacoB: B 8 kinacce
— 68 yacoB (2 Jaca B HezieN0), B 9 kiacce — 68 dacoB (2 yaca B HEJEIIO).

COJEPKAHUE OBYYEHUA



8 KJIACC

HepBOHa‘laJIbele XUMHYECCKHUE NTOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YeJIOBEKAa. XUMHUS B CHCTEME HayK. Tema u BemiecTBa. PU3WYECKUE CBOWMCTBA BEIIECTB.
ArperatHoe cocTosiHuE BemiecTB. [loHaTHe 0 MeTo1ax mo3HaHus B XuMun. YucTeie BemecTBa 1 cMecu. CriocoObl pasielieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE BJIeMEHTbl. CHMBOJBI XHMHYECKHX HJIEMEHTOB. [IpocThle W COXKHBIE BemecTBAa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuaeckas q)OpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BCIIECTB. OTHOCHUTENbHAS aTOMHAas
macca. OTHOCUTEIbHAS MOJICKYJIIpHasA Macca. MaccoBas J0JIs1 XUMHUYCCKOI'O 3JIEMEHTA B COCIMHCHHH.

KonnuectBo BemectBa. Mousib. MosspHas macca. B3auMocCBsA3b KOJIMYECTBA, MACChl M YKCIIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTsl
o GpopMynaM XUMUYECKHX COCTUHEHUI.

Ou3nyeckue U XUMUYECKUE SIBICHUA. XHMMHUECKas peakuus U e€ NpHU3HaKu. 3aKOH COXPAHEHHS MAacChl BEIIECTB. XUMHUYECKHE
ypaBHeHud. Knaccudukanus XuMUIECKUX peakuil (COeqMHEeHUs], Pa3I0KeHUs, 3aMeLIeHHs, 0OMEHa).

Xumuueckuil yIkcnepumenm:

3HAKOMCTBO C XMUMHYECKOH MOCYI0#, mpaBuiamMu paboThl B JIaOOpaTOpHH U MpuémMamu oOpaiieHus ¢ 1abopaTopHbIM 000pyA0BaHUEM,
M3yYeHUEe U ONMHCaHue (PU3NYECKHX CBOWCTB 00Pa3l0B HEOPTaHWYECKUX BEIIECTB, HaOM0IeHne Pu3ndeckuX (IJIaBJIeHHe BOCKa, TasHUE JIb/Ia,
pacThpaHue caxapa B CTYNKE, KUNEHHE M KOHJCHCAIMs BOJbI) U XUMHYECKUX (TOpEHHE CBEYH, MPOKAIMBAHHE MEIHOW MPOBOJIOKH,
B3aMMO/ICHCTBUE Mella C KUCIOTON) SIBICHUM, HAOMIOAeHNEe U OMHCAaHUe MPU3HAKOB MPOTEKAHMS XUMUYECKHX PeaKInil (pa3iokeHne caxapa,
B3aUMO/ICHCTBUE CEPHON KHUCIOTHI C XJOopuaoM Oapusi, paznoxeHue ruapokcuna menu (II) mpu HarpeBaHuu, B3auMoOJEHCTBHE >Keje3a C
pactBopom comu menu (II), n3yuenue crnocoOOB pa3feneHus CMeceil: ¢ MOMOIIBI0 MarHuTa, (GUIHTPOBAHUE, BBHIAPUBAHME, AUCTUIUIAIINSL,
xpomatorpadusi, TpoBeJICHHE OYUCTKHU MOBAPEHHOUN COJIM, HAONIOJICHUE W OMHCAHHE PE3yIbTaTOB MPOBEICHUS OIBITA, WILTIOCTPUPYIOLIETO
3aKOH COXPaHEHHsSI MACChI, CO3JJaHe MOIEeTIEH MOJIEKY (IIapOCTEP>KHEBBIX).



Baskneiiiue npeacraBuTe/ M HEOPraHMYeCKNX BeleCTB
Bozayx — cmech ra3os. CoctaB Bo3nyxa. Kuciaopoa — aneMeHT u mpocToe BemecTBo. Haxokaenne Kucinopoaa B mpupoje, Gusndeckue u
XUMHUecKue cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue xkuciopoxa. CrnocoObl HOJy4eHHs] KHUCIOpoJa B Jabopatopuu u

npoMbInuieHHOCTH. KpyroBopoT kucinopoa B npupose. O30H — alioTponHast MOAU(UKAII KHCIOPOa.

TennoBoit AP PekT XuMUIECKON peakny, TEPMOXUMHUYECKIE YPaBHEHHUS, 9K30- U SHIOTEPMHUECKHE PEaKIH. TOIIIMBO: YroJib U METaH.
3arpsi3HeHHE BO3/yXa, YCUJIEHUE TApHUKOBOTO 3(pdekTa, pazpylieHre 030HOBOTO CIIOS.

Bonopon — snemeHT u mpocrtoe BemiecTBo. HaxoxaeHue Bojopoda B mpupoie, pU3NYECKHe U XMMHYECKHUE CBOICTBA, MPUMEHEHHE,
croco6Obl nosydeHusi. KucioTst u comm.

Monsipablit 00b€M Ta30B. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.
dusnueckue cBorcTBa BoAbL. Bona kak pactBopurens. PactBopbl. HacklleHHbIE 1 HEHACHIIIEHHBIE PACTBOPBI. PaCTBOPHMOCTH BEIIECTB
B BOoJie. MaccoBas JI0Ji BEIlecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJAbl. OcHOBaHUA. Poib pacTBOPOB B MPUPOJE M B KU3HU YEIOBEKA.

KpyroBopoT BojbI B mipupoie. 3arpsisHeHHE MPUPOIHBIX BoA. OXpaHa M 0YHCTKA MPUPOIHBIX BO/I.

Knaccudukanus weopranmyeckux coeauHeHuil. Oxcuapl. Kimaccudukanuss OKCHIOB: cosieoOpasyromue (OCHOBHBIC, KHCIIOTHBIE,
amdoTepHbie) U HecosieoOpazyromue. Homenknarypa okcuaoB. @u3ndeckrue U XUMHUYECKUE CBOMCTBA OKCHIOB. [losrydeHne OKCHIOB.

OcnoBanus. Krnaccudukanus ocCHOBaHMIA: WIENOYM W HEPACTBOPUMBbIC OCHOBaHMsA. HomeHkmarypa ocHoBaHui. ®Dusznyeckue u
XUMUYECKHE CBOWCTBA OCHOBaHUM. [loryueHnre ocCHOBaHMIA.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. @u3ndeckue 1 XMMHYECKHE CBOMCTBA KUCIOT. P akTuBHOCTH MeTauioB H.
H. bekerona. [lonyuenue Kucior.

Coun. Homenkiatypa coseil. @usnueckue U XuMudeckue cBoiictna coiiell. [lonyduenue comeil.
I'enernueckas CBA3b MEXKAY KIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuii IKCnepumenm:



Ka4eCTBEHHOE OIPEACICHUE COJAEPKaHMs KUCIOpOJa B BO3JyXe, IOJIydeHHE, COOMpaHUE, PAclO3HAaBaHUE U HU3Yy4EHUE CBOMICTB
KHACJIOpOJa, HAONMIOACHHE B3aMMOJCHCTBHS BEIIECTB C KUCIOPOJAOM U YCIOBUS BO3HMKHOBEHHS M IPEKpAIIeHUs TOpeHus (moxapa),
O3HAKOMJIEHHE € 00pa3laMM OKCUJIOB M OIMCAHWE HMX CBOWCTB, INOJy4eHUE, COOMpaHHUE, PaclO3HABaHUE U U3Yy4EHHE CBONCTB BOAOPOJA
(ropenwue), B3auMoieiicTBre Boopoa ¢ okcuaom meau (I11) (BoO3MOXKHO HCIONb30BaHKUE BHICOMATEPHAIIOB), HAOIIOJeHHE 00pa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEOBaHHE OCOOCHHOCTEH PACTBOPEHMS BEILECTB C PA3JIMYHOM pPAaCTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C
ONpeeIEHHON MaccOBOM J10JIell pacTBOPEHHOIO BEIECTBA, B3aMMOJICHCTBUE BOJbI C METAUIaMU (HAaTpUEM U KajblUeM) (BO3MOKHO
UCIIOJIb30BAHUE BHACOMATEPHAIIOB), HCCIEJOBAaHHE OOpA3lOB HEOPraHMYECKHX BELIECTB PAa3JIMUHBIX KJIACCOB, HAOIIONCHHE H3MEHEHMS
OKpAacKH MHAMKATOPOB B pacTBOpaxX KUCIOT U Ilejouel, u3ydeHue B3aumoeiictsus okcuaa Meau (II) ¢ pactBopoM cepHOM KHCIOTHI, KUCIIOT €
MeTaJlJlaMHi, PeaklHil HelTpanu3aluu, MoJydeHUE HEPaCTBOPUMBIX OCHOBAaHUHM, BBITECHEHHE OJIHOTO MeTajlja APYrUM W3 PacTBOpa COJIH,
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxkHelure kiacchl HeOpraHM4eCKUX COSMHEHUID.

IMepuonuyeckuii 3axoH u [lepuoanyeckasi cucrema xummnueckux 3jemMeHToB [. U. Menneneea. Ctpoenne atroMoB. XUMHUYeCKAast
cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUN

[lepBple MOMBITKM KJIACCU(PHUKAIUU XUMHUYECKUX diieMeHToB. [loHsTHE O rpynmax CXOJIHBIX OJJeMEHTOB (ILEJOYHble H
LIeJIOYHO3EMETIbHbIE METAIJIb, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[Tepuonnueckuii 3axoH. [leproanueckas cucrema xumudeckux sneMeHToB . 1. Menneneea. KopoTkoneproanas v JJIMHHOTIEPUOHAS
dbopmer Tlepuogudeckoit cuctembr xumuueckux anemeHToB JI. WM. Mennmeneesa. I[lepuoapl u rpynmbl. OU3HYECKUN CMBICT TOPSIKOBOTO
HOMEpa, HOMEPOB MEePHO/Ia U IPYIIIBI AIEMEHTA.

Ctpoenune atomoB. CocTtaB aTOMHBIX sizep. M3oTombl. DnekTpoHbl. CTpoeHUE AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XHMUYECKUX
anemeHToB [lepunoanueckoi cucremsl JI. M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA MO €ro mojoxkeHuro B [lepuoanueckoi

cucteme 1. . Menpeneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paguyCa aTOMOB XUMHUYCCKUX DJICMCHTOB, MCTAJNIMUCCKUX U HEMCTAJNIMYCCKUX CBOMCTB MO rpymmam u
nepuoaam.

3nauenue Ilepumonmyeckoro 3akoHa u Ilepmonmyeckol CUCTEMBI XUMHUYECKUX DJIEMEHTOB ISl Pa3BUTHsA Hayku W HpakTuku. [l
N. MeHnaeneeB — y4€HbIN U IPAKIAHUH.

Xumundeckas cBa3b. KoBajaeHTHas (HOHﬂpHaH n Hel'IOJ'IHpHaH) CBs3b. 3J'IeKTp00TpI/ILIaTeJ'IBHOCTB XUMHYECKHUX AJIeMeHTOB. loHHas CBS3b.



Crenenb okuciicHus. OKHCIUTEIBHO-BOCCTAHOBUTCIBHEIC pCaKkuuu. Hpoueccm OKHUCIICHHS M BOCCTaHOBJICHUSA. OKHCIUTCIN H
BOCCTAHOBHUTCIIN.

Xumuueckuit IKcnepumenm:

u3yueHre 00pa3lioB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJIEHCTBHE THMAPOKCHAA LIMHKA C pacTBOpPaMU KHCIOT M UIENOYEid,
IMPOBCACHUC OIIBITOB, HWJIFOCTPUPYIOIIUX MPUMEPbI OKUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (FOpeHI/Ie, pCakuun pasjIoKCHHA,
COEJIMHEHUS).

Meoscnpeomemmnnie ceasu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€l MPU M3YUYEHUU XUMHUH B 8 KJIaCCe OCYLIECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOIINX eCTECTBEHHO -
HAy4YHBIX MOHATUMN, TaK U MOHATHUH, SBISIOIINUXCS CUCTEMHBIMU JUIS OT/AEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

O6HII/I€ CCTCCTBCHHO-HAYYHBIC ITOHATUA: Hay‘-IHBII\/II (1)aKT, runoTesa, TCopusd, 3aKOH, aHAJIN3, CUHTEC3, Knaccmbnxaum{, NEPpUOANIHOCTD,
Ha6J'IIO,2]eHI/Ie, SKCIICPUMCHT, MOACTIUPOBAHNEC, USMEPCHUE, MO/JICIIb, SIBJICHHUC.

dusnka: Marepus, aToMm, dJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIbI, PaJuOaKTUBHOCTh, MOJICKYsa, dJEKTPUUECKUMN 3apsj,
BEIIIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSTHHE BEIIECTBa, a3, (PU3WYECKHUE BEIMYWHBI, CAMHHIBI WU3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3IBI,
CounHize.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE OPO/IbI, [T0JIE3HBIE NCKOTIAEMBbIE, TOILTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO B XUMHYeCKas peakmus



[lepuonnyeckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB [I. 1. MenzaeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalMs, KaJbLUsi U MX COCAMHEHHUH B COOTBETCTBUU C I0JIO)KEHHEM
aneMeHTOoB B lleproanueckoil cucreMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMMUYECKOM CBSI3U. THIIBI KPUCTAIMYECKUX PEHIETOK, 3aBHUCHUMOCTb CBOMCTB BEILECTBA OT THIA
KPUCTAJUIMYECKOM PEIIETKU U BU/IA XUMUYECKOM CBS3H.

K.]'[aCCI/I(bI/IKaIII/Ifl W HOMCHKJIaTypa HCOPraHNMYCCKUX BCIICCTB. XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K PA3JIMYHBIM KilacCaM
HCOPraHNM4CCKUX COCHHHGHHﬁ, TCHCTUYCCKAs CBA3b HCOPTaHMYCCKUX BCHICCTB.

Knaccudukanuss XMMHYECKUX pEaKUMi MO pa3IMYHbIM IpU3HAKaMm (10 YMCIy U COCTaBy Yy4YacCTBYIOIIMX B PEaKIUU BEIIECTB, IO
TerI0BOMY 3((eKTy, Mo U3MEHEHHUIO CTENEeHEeW OKUCIIEHUS XMMHUYECKHUX 3JIEMEHTOB, M0 OOpaTUMOCTH, 10 YYacTHUIO KaTalu3aropa). JDK30- U
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTre o ckopocTn xumMuueckoi peakuuu. [lonstue 00 0OpaTUMbIX U HEOOPATUMBIX XUMHUUYECKUX peakiusix. [[oHsATHE 0 TOMOT€HHBIX U
reTeporeHHbpIx peakuusx. llonstue o kartanmse. IloHsTHe O XUMHYecKOM paBHOBeCHMH. DakKTOpbI, BIMSIOIIME HAa CKOPOCTh XUMHUYECKOU
peakLyH U MOJIOKEHUE XUMUYECKOIO PABHOBECHS.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pcaKkuuu, 3J'I€KTpOHHBII71 0aJaHC OKHUCIHUTEILHO-BOCCTAHOBHUTCIBLHOM pEaKIuu. CocraBneHne
ypaBHeHPIfI OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUEM MCETO/JAa SJICKTPOHHOT'O OanaHca.

TGOpI/IH SHGKTPOHHTH‘ICCKOP'I JucCColalnuu. :‘)HGKTpOJ'H/ITBI U HEBJICKTPOJIMTEI. KaTI/IOHbI, AHUOHBI. MeXaHHu3M Jucconranumn BCIICCTB C
Pa3JIMIHbIMU BUAAMHA XUMHUYECKOH cBsI3U. CTEeeHb JUCCOLMalinn. CuibHbIE U c1a0bIe OJICKTPOJIMTEI.

PeaKI_[I/II/I HOHHOTO oOMeHa. YCJIoBHS IMPOTCKAHUA peaKHI/Iﬁ HMOHHOI'O O6M€Ha, IIOJIHBIC U COKpaH_[éHHBIe HWOHHBIC YpaBHCHUA peaKHHﬁ.
CsolicTBa KHCJIOT, OCHOBAHHMI M COJIE B CBETE HpeHCTaBHeHHﬁ 00 BHGKTpOHI/ITH‘leCKOﬁ AUCCOMal . KauecTBeHHbBIE p€aKuun Ha HOHBI.
ITonsarue o IruapoJms3c COJICH.

Xumuueckuil yIkcnepumenm:

O3HAKOMJICHHUE C MOJCIISAIMU KPUCTAJINIMYCCKUX peH_IéTOK HCOPraHN4YCCKNUX BCUICCTB — MCTAJJIOB U HEMCTAJJIOB (Fpa(l)I/ITa u aJ'IMa3a),
CJIOXKHBIX BCIICCTB (XJ'IOpI/II[a HanI/ISI), HCCJIICAOBAHUC 3aBUCUMOCTHU CKOPOCTHU XUMHYECKOM pcaKkuuun oT BO3ACHCTBUS Pa3JIMYHBIX (I)aKTOpOB,
HCCIICAOBAHUC SJICKTPOIPOBOJHOCTH PACTBOPOB BCHICCTB, NpOLECCCa AUCCONHUAIIMU KUCIIOT, 1Ieo4ell U cojiei (BO3MO)KHO HCIIOJIb30BaHUC
BUJICO MaTepI/IaJIOB), MMPOBCACHUC OIBITOB, HWJUIFOCTPUPYIOINUX IMMPU3HAKHU IIPOTCKAHUA peaKHI/Iﬁ HOHHOTO OOMEHa (06p830BaHI/Ie ocazaka,



BbIJICJIEHUE T'a3a, 00pa30BaHUE BO/IbI), ONIBITOB, WILTHOCTPUPYIOLUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEeHUE, peaKuu
pa3ioKEHUs, COEIMHEHMS), PpAaclO3HABAHUE HEOPraHWYECKUX BEIIECTB C IIOMOLIbI0 KAueCTBEHHBIX peakUuid Ha MOHBI, pEIICHHE
JKCIIEpUMEHTAIIBHBIX 3a/1a4.

HeMeTanabl U MX coeTUHEHUS

OOmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHble cTeneHH okucieHus. CtpoeHue u ¢uznyecKue
CBOMCTBa MPOCTBHIX BEIIECTB — TalloOTEHOB. XUMHYECKHE CBOICTBa Ha MNpuMmepe Xjopa (B3aUMOJICHCTBHE C METaUIaMM, HEMETaJUlaMHu,
mienouamu). Xsopooaopoa. ColisiHasi KUCIOTa, XMMUUECKHE CBOWMCTBA, TMOJydeHUEe, MpuUMeHeHue. JleficTBue Xjopa M XJIOpOBOJOpOJa Ha
OpraHu3M 4ejoBeKa. BaxkHelne XJIOpUIsl U UX HAXOKICHHUE B IPUPOJIE.

OO6mas xapakrtepuctuka 31aeMeHTOB VIA-Tpymnmnbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
¢uznueckue CBOICTBA MPOCTHIX BEHIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOIU(UKALNKA KHUCIOpPOJa U cepbl. XUMUYECKHE CBOWCTBA
cepbl. CepoBOJIOpOA, CTpOECHUE, (PU3MYECKHEe W XUMHUYecKHue cBoiicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENM KUCIOTHBIX OKcHIoB. CepHast
KHUCIIOTa, (DPU3MYECKHME M XMMHUYECKHE CBOMCTBa (0O0IIME Kak IMpeICcTaBUTENs Kilacca KUCIOT W crenuduueckue). XUMHUYECKHE peakiui,
JeKallie B OCHOBE MPOMBIIIJICHHOTO croco0a MOoJIydeHHs CepHOW KHUCIOThl. IlpumeneHue cepHoi KucioTbl. CoJIM CEpHOM KHCIOTHI,
KadeCTBEHHasl peakuus Ha cyiab(ar-uoH. HaxoxneHue cepsl U €€ cOeIMHEHUH B MPUPOAE. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpezbl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE IOKIH, 3arPsA3HEHHE BO3/yXa U BOJOEMOB), CIIOCOOBI €0 MPEJOTBPALLCHHUS.

OO6mrast xapakTepucTuka djeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTETNEHW OKHUCIeHUs. A3oT,
pacrpocTpaHeHle B IpUpoje, GU3NIecKue U XUMUYEeCKHe cBOMCTBa. KpyroBopoT a3oTa B mpupojae. AMMHUAK, ero (PU3NYecKue U XUMHUECKHUE
CBOWCTBA, NOJy4eHUEe U npuMeHeHne. Cou aMMOHUS, UX (U3MUECKUE W XUMHUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiusi Ha
WOHBI aMMOHUs. A30THas KHUCIOTa, € IMOoJydeHHe, (U3UYEeCKUe M XUMHUYECKHE CBOMCTBa (0OOIIME Kak MpEACTaBUTENs Kilacca KUCIOT U
cnenupuyeckue). lcmonp3oBaHUE HUTPATOB U COJIEH aMMOHHS B KauyeCTBE MHUHEPAIBHBIX yIOOpPEeHUH. XUMHUECKOe 3arpsi3HCHHE
OKpYIKAroIlleH Cpeibl COCAMHEHUSIMH a30Ta (KHUCIOTHBIC JIOKIH, 3arps3HEHHE BO3/yXa, MOYBBI M BOA0EMOB). Dochop, amioTporHbIe
Moaudukauu dochopa, dusnueckue n xumuueckue cpoiictsa. Okcun docdopa (V) u pochopHas kucnota, puU3MUECKre U XUMUUYECKUE
CBO#iCTBA, mosrydeHue. Mcnonb3oBanue GocdaroB B KaueCTBE MUHEPAIBHBIX YI0OPCHHIA.

OOmass xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OCOGEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENEHM OKHUCICHUS. YTIepoJ,
AJUIOTPONHbIE MOJM(UKALINK, PACHPOCTpaHEHUE B MpHUpoJe, (pu3nuecKkrue M XuMUUeckue cBoicTBa. AncopOuus. KpyroBoport yriepona B
npupose. Oxcuipl yriepojaa, X (uU3MUeCKHMe M XUMHUYECKHE CBOMCTBA, JEWCTBUE Ha JKUBbIE OPraHU3MbI, MOJIyY€HHE M IpPUMEHEHHE.
DKoyornyeckue MmpobaeMsl, CBsi3aHHbIE ¢ OKcuaoM yriepoja (IV), rumoresa riao0anbHOrO MNOTEIUICHHUS KIMMaTa, MAapHUKOBBIA 3(PQEKT.
VYronbHas KHcIOTa M €€ CONM, UX (U3NYECKHe U XMMHUYECKHe CBOWCTBA, MOJydyeHHEe U NMpuMeHeHue. KadecTBeHHast peakuus Ha KapOOHAT-
noHsl. Vicnonp3oBanue kKapOOHATOB B ObITY, MEIMIIMHE, TIPOMBIIIJICHHOCTH U CEIbCKOM X035 CTBE.



[lepBoHauanbHbIC MOHATHA 00 OPraHMYECKHX BEIECTBAX KaK O COCIUHEHUsX yriepoaa (METaH, 3TaH, 3TWJIEH, aleTHJIeH, ATaHOJI,
TJIMLEPUH, YKCYCHas KHUCIIOTa). I[IpupoHbIe UCTOYHHWKHU YTIEBOJOPOAOB (YTrojib, MPHUPOJHBIA Ta3, He(Th), MPOAYKTHl HX IMEPEepadOTKU
(OeH3uH), UX poJib B OBITY U MPOMBINIJICHHOCTH. [[OHATHE O OMOJIOTMYECKU BAXXHBIX BEIICCTBAX: )KHUpaxX, OelKax, YriaeBOJaX — U UX POJIH B
YKU3HU YeloBeka. MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usmueckue W XHMHYECKHE CBOWMCTBa, ToJydeHWe W mpumMeHeHnue. CoenuHeHHs KpeMHusi B mpupozae. OOmue
npenctaBicHust 00 okcuae kpemuus (IV) u kpemaueBoit kucnore. CHIMKATBI, UX WUCIOJB30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BakHel me
CTPOUTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKJIO, LEMEHT, OeTOoH, jkene300eToH. IIpoGiieMbl 0€30mMacHOro MCHOJIb30BAaHUS CTPOUTEIBHBIX
MAaTEepHUAJIOB B MOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCREPpUMEHm .

M3y4YeHHE 00pa3IOB HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, ITPOBEJICHUE KAUYEeCTBEHHBIX PEaKIMH Ha XJIOPUI-HOHBI H
Ha6J'IIO)IeHI/Ie IMPU3HAKOB UX MMPOTCKAHUS, OIIBITHI, OTpa’Karome @Hanecm/le U XUMHUYECKHE CBOMCTBA raJIOr€HOB U UX CO@}II/IHeHI/Iﬁ (BO3MO)KHO
WCIIOJIb30BaHUE BHUICOMATEPHAIIOB), O3HAKOMJICHHE C oOpasiaMu XJIOPHUIOB (TaJOTEHHIIOB), O3HAKOMJICHHE C oOpas3liamMu cepsl u €€
COCMHEHUSIMH  (BO3MOXKHO ~ HCIIOJIb30BaHWE BHCOMATepUANIOB), HaOIIOJCHHWE Tmporecca oOOyriMBaHUS —caxapa TOJ JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, N3yUYEeHUE XUMHUUECKHX CBONUCTB pa30aBICHHOW CEPHOM KHCIOTHI, MPOBEJICHNE KAYECTBEHHON PEaKIUu
Ha cynab(har-uoH ¥ HaOIIOJCHUE MpU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBaMH a30Ta, ¢ocdopa M UX COCTUHEHUU
(BO3MOXHO HCIIOJIb30BAaHWE BUICOMATEPHAIIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX yIOOpEHU, MOTyYeHne, coOupanue, pacro3HaBaHuEe U
M3Yy4YEeHHE CBOMCTB aMMHUaka, MPOBEJICHUE KAaUECTBEHHBIX peaklMii Ha MOH aMMOHHS M docdaT-uoH U U3yuyeHUE MPHU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIEHTPUPOBAHHON Aa30THOM KUCIOTHI C MeAbi0 (BO3MOXKHO HCIIOJIb30BAaHHME BUIEOMATEPHUAIOB), M3y4YE€HHUE Mojejei
KPUCTAINIMYECKUX PEIIETOK anmasa, rpaduta, GpysiepeHa, 03HaKOMIEHUE € MTPOLECCOM aJICOPOIMH paCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
yraéM W yCTPOMCTBOM MpPOTUBOrasza, NOJydeHHe, coOuMpaHHe, paclio3HAaBaHWE M H3Y4YEHHE CBOWCTB YIJIEKUCIOTO ras3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CHJIMKAT-WUOHBI M M3YyYEHHUE MPU3HAKOB MX MPOTEKAHMs, O3HAKOMIIEHHE C MPOIYKIHEH CHIMKATHON
MIPOMBIIIJIEHHOCTH, pPElIeHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHeilre HeMeTalIbl U UX COSIUHEHUSD.

MeTaJiibl U MX COeAMHEHHUS

O6H_[a$[ XapPaKTCPUCTUKA XUMHWYCCKHUX 3JICMCHTOB — MCTAJIZIOB HAa OCHOBAHHH HX IIOJIOKCHHS B HepHOﬂHHGCKOﬁ CHUCTEMC XMMHUYCCKUX
9JICMCHTOB I[ W. MenneneeBa u CTPOCHUSA aTOMOB. CTpOCHI/Ie METaJUIOB. MeTaindecKas CBs3b U MeTaJlJIn4yecKas KpuCTaJllIn4CeCKad peméTKa.
QHGKTPOXI/IMI/I‘-ICCKI/II\/’I paa HaprI)I(eHPIfI MeTaioB. PU3NYECKUe U XMMHUYECKHE CBOMCTBA METAJIJIOB. O6H_II/IC CITOCOOBI MOJIyYCHUS MCTAJIJIOB.
Ilonstue o KOppO3unu MCETAJIJIOB, OCHOBHBLIC CITIOCOOBI 3allUTBl UX OT KOPPO3UH. CnaBbl (CTaJ'IL, YyI'yH, I[IOpﬁ.J'IIOMPIHPIfI, 6pOH33) n Hux
IMPUMCHCHUC B 6BITy U IPOMBITIIJICHHOCTH.



[Ilemoynsle MeTayuibl: moJiokeHUE B Ilepuommueckoi cucreme xumudeckux snemeHToB [l M. MenneneeBa, CTpO€HHME MX aTOMOB,
HaxoxaeHue B npupoje. dusnueckue U XMMHUUYECKUE CBOWCTBA (Ha mpumepe HaTpus W Kanusi). OKCuAbl U TUAPOKCHUBI HATPUS U Kajusl.
[IpuMeHeHne MET0YHbIX METAJVIOB U UX COEAVMHEHUM.

[IlenoyHo3eMenbHbIE METAJIIBI MATHUM M KaJbLM: 1ojoxeHue B [leprnoandeckoit cucreMe xumuyeckux anemeHtoB /. 1. Menneneena,
CTPOEHHE UX aTOMOB, HaXOXAEHUE B Npupoe. PU3NYECKHE U XUMUYECKUE CBOMCTBA MArHUs W KalblMsa. BaxHelmne coeMHEHUsT KAJIbIUs
(oxcwa, TuIpokcu, comr). JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHHSI.

AmomuHuil: nosoxkenne B llepuoandeckoin cucreme xumudeckux 3nemeHToB [l. M. MenpeneeBa, cTpoeHue aToma, HaXOXKJICHHUE B
npupoje. Pusndeckre U XMMHUYECKHE CBOMCTBA almoMUHUsA. AMQOTEpHbIE CBOCTBA OKCHIA U THIPOKCUIA aTIOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumudeckux 3yemMeHToB Jl. M. MenpeneeBa, CTpoeHHE aTOMa, HAXOKJICHUE B IPUPO/IE.
dusndeckue 1 XMMUUIECKHE CBOMCTBA xkene3a. OKCuIbl, THAPOKCH B U coiu skene3a (1) u sxenesa (I11), mx coctas, cBOMCTBA U MIOJTyYeHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C oOpa3laMu METaUIOB W CIUIaBOB, WX (U3WYCCKHMMHU CBOWCTBAMH, W3YYCHHE pPE3yIbTaTOB KOPPO3WU METAJLIOB
(BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSA OKCHJA KalbI[Us W HATPUsi C BOJOH (BO3MOKHO
WCIIOJIb30BAHNE BHJICOMATEPUANIOB), KCCICIOBAHUE CBOWCTB JKECTKOHW BOJBI, IpoIlecca TOPEHUsS JKene3a B KUCIopone (BO3MOYKHO
WCIIOJIb30BaHNE BHICOMATEPUAIIOB), TIPU3HAKOB MPOTCKAHHUS KAYeCTBEHHBIX PEAKIMil Ha MOHBI: MATHHS, KAIbIUs, aJIOMUHUS, [IMHKA, JKeie3a
(IT) m xenesza (III), menu (1), HaGMrOACHWE W ONMMCAHUE MPOIIECCOB OKPAIIMBAHMS IJIAMEHM MOHAMM HATPHS, KU U KalbIUs (BO3MOXKHO
WCIIOJIb30BAHUE BHJCOMATEPUAIIOB), HCCIIEOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA AQIIOMUHUS W TUIAPOKCHIA IIWHKA, pPEIICHHE
AKCTIEPUMEHTAIBHBIX 33714 110 TeMe «BakHeHIe MeTaibl B UX COCTUHCHUSD.

XuMHUSA U OKpYKaKIIas cpena

BemectBa u MaTcpurajibl B HOBCG,Z[HGBHOﬁ JKHU3HU 4YelloBeka. be3omacHoe MCHoJb30BaHME BEIIECTB U XHMHYECKHUX peaKI_II/Iﬁ B 6BITy.
HepBaﬂ nmoMomib Ipu XUMHUYICCKUX OKOT'aX U OTPaBJICHUAX.

XUMUYECKOe 3arps3HeHHe OKpYyXKarolled cpenbl (mpenenbHas AOMycTUMas KoHIeHTpaius BemiectB, ganee — [1/IK). Pomp xumuu B
PEIICHUH SKOJIOTHUECKUX MPOOIeM.

Xumuueckuii Ixcnepumenm:



u3yueHre oopas3oB MaTepHaioB (CTEKIIO, CINIAaBbI METAJUIOB, TOJIMMEPHBIE MATEPHAIBI).
Meoscnpeomemmnnie ceasu

Peanu3zanus MexXnpeaMeTHbIX CBSI3e€N IPU U3YYEHUH XUMUM B 9 Kilacce OCYILIECTBIISIETCS Yepe3 UCIO0Ib30BaHUE KaK 00X €CTECTBEHHO-
HAy4YHBIX MOHATUN, TaK U MOHATHUH, SBJISIOIIUXCS CUCTEMHBIMU Ul OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO0mue ecTeCTBEHHO-HAyUHbIE TMOHATHS: HAy4YHBIN (hakT, TUTIOTE3a, 3aKOH, TEOPHs, aHAU3, CUHTE3, KJIAaCCU(PHUKAIIUS, TIEPHOTUIHOCTD,
HaOIIOZICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHUE, TAPHUKOBBIN 2PPEKT, TEXHOJIOTHSI, MAaTEPUAIBI.

®du3uKa: Marepus, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsi,
MIPOBOJIHUKH, TOJYIIPOBOHUKH, JUIICKTPUKH, (HPOTOIIEMEHT, BEIIESCTBO, TEJO, 00BEM, arperaTHOE COCTOSHHE BEIIeCTBa, T'a3, PacTBOD,
paCTBOpI/IMOCTB, KpI/ICTaJ'IJ'II/I'—IeCKaSI peméTKa, CIIJIaBBI, Q)HSquCKI/Ie BEJIINYUHBI, CINHUIIbI I/ISMepeHI/ISI, KOCMHUYECCKOC HpOCTpaHCTBO, TIJTAHECTHI,
3BE3151, ComHIIE.

buonorus: gorocunres, apixanue, Ouocdepa, sKOCUCTEMA, MUHEPATIbHBIE YOOPEHUSI, MUKPOIJIEMEHThI, MAaKPOIJIEMEHTHI, MUTATEIIbHbIE
BEIIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOIIAaEMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI IO XMMHUHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE PE3yJbTaTbl OCBOCHUS IIPOIrpaMMbl OCHOBHOT'O O6H_ICFO 06pa30BaHI/I$I JOCTUTAOTCA B XOAC O6yLIeHI/I$I XUMHUHN B €CAUHCTBC
y‘le6H0fI U BOCIUTATEIIbHOM JI€ATEIRHOCTH B COOTBETCTBUU C TPAAUIIUMOHHBIMHA pOCCHﬁCKHMH CONUOKYJIIBTYPHBIMHU W AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTAMMU, IMPUHATBIMU B O6H_[6CTBC IpaBUJIaMH U HOpMaMH IIOBCACHHUA H CHOCO6CTBy'EOT nmponeccaM CaMOIIO3HAHMA,
CaMOpa3BUTHUSA U COLIUATIN3alINU 06yqa10Lu1/1xc51.



JInuHOCTHBIE PE3YJIbTAaThl OTPAKAKOT TOTOBHOCTDH 06yqa10m1/1xc;1 PYKOBOJACTBOBATLCA CHCTEMOM IO3UTHUBHBIX IEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ u
paciiupCHUC OIIbITa ACATCIIBHOCTU HA eé OCHOB€, B TOM 4YMCJIC B 4aCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJEIMI0, [IOHUMaHMsI 3HAUEHUS XUMHUECKON
HAayKd B >KM3HH COBPEMEHHOro oOIIecTBa, CIIOCOOHOCTH BIIAJETh TOCTOBEPHOW HMH(MOpMAIMeld O MEepelIOBBIX JAOCTIKEHHSIX M OTKPBITHUAX
MHUPOBOI M OT€YECTBEHHOIN XUMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEACTABICHUS O COIMAIBHBIX HOPMaX M MpaBUjIaX MEKJIMYHOCTHBIX OTHOIICHHUN B KOJIJIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B
OOLIECTBEHHO TMOJIE3HON, YueOHOUCCIEN0BATEIBCKOM, TBOPUECKON U APYTrUX BUIAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM
JESITETFHOCTH TIPH BBITIOJHEHUN YY€OHBIX, MTO3HABATEIBHBIX 3a/a4, BBIMOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUH YIEOHBIX TTPOEKTOB,
CTPEMJICHHSI K B3aWMOIIOHUMAHHIO U B3aMMOIIOMOIIIM B IMPOIIECCE ATOW yueOHOW NesATEeTHbHOCTH, TOTOBHOCTH OIICHHMBATh CBOE TMOBEACHHUE W
MOCTYIKH CBOMX TOBAPHIIEH C TIO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHMSI TIOCTEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE PEICTABICHUS O BEIIECTBE U XMMHUECKON PEeaKIMK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
COCTAaBIISIIOLME OCHOBY JJsi TOHHMMAaHHUS CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS
MIPUPO/IbI, B3AUMOCBSI34X UEJIOBEKa C MIPUPOJIHOM CPeioi, O POJIH XUMHH B MO3HAHUU 3TUX 3aKOHOM EPHOCTEHH;

M03HABATEIbHBIE MOTHBbBI, HAIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUI MO XUMHUHU, HEOOXOAMMBIE Ui OOBSICHEHHs] HaOIIOAaeMbIX
MIPOLIECCOB U SIBJICHUM, MO3HABATEIbHON, HH(OPMAIIMOHHON U YMTATEIbCKOM KyJIbTYphl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIbHON PadOThHI C

y‘Ie6HI>IMI/I TCKCTaMU, cnpaBquoﬁ JIHTCp&TypOﬁ, JAOCTYIIHBIMH TCXHUYCCKUMHU CPEACTBAMU I/IHCI)OpMaI_II/IOHHBIX TeXHOHOFHﬁ;

HHTCPEC K O6y‘~IeHI/IIO H II03HAaHHIO, J'IIO603HaTeJ'ILHOCTI>, FOTOBHOCTb M CIIOCOOHOCTH K caM006pa3013aHmo, HpOGKTHOﬁ u
HUCCIEI0BATEIbLCKOU ACATCIIbHOCTH, K OCOBHAHHOMY BLI60py HAIIpaBJICHHOCTH U YPOBHA O6y‘{€HI/IH B I[aJ'IBHeﬁIHeM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:



OCO3HAHHE LIEHHOCTU YXU3HU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 370pPOBbIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KHW3HM, OCO3HAHME
MOCIIEICTBUI U HENPUATHE BPEAHBIX NMPHUBBIYEK (YIIOTPEOJSCHHs ANKOTOJs, HAPKOTUKOB, KypEHHs), HEOOXOAMMOCTH COOJIOACHUS MPaBHI
0€30MacHOCTH IIpH OOPALICHNN C XUMUYECKUMH BEIIECTBAMH B OBITY M PEaIbHON )KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpEC K NPAKTUYECKOMY H3Y4YECHHUIO TNpodeccuil M Tpyaa pazIudHOTO pOJd, YBaKEHHUE K TPyLy MU pe3yiabTaraM TpPYyIOBOU
NEeSITeIbHOCTH, B TOM 4YMCJI€ HAa OCHOBE NPHUMEHEHUS IMPEIMETHBIX 3HAHUN MO XUMHUH, OCO3HAHHBIA BHIOOP MHIMBUIYaTbHOW TPAeKTOPUHU
MPOJIOJKEHHUST 00pa3oBaHUs C Y4ETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEemHON NpoQecCuOHaIbHON AESITEIbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHUHN, TOTOBHOCTh a/lalTUPOBATHCS B IPO(ECCHOHATIBHOMN CPEIE;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

AKOJIOTUYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K TMPUPOJE KaK MCTOYHHUKY KU3HH Ha 3emJjie, OCHOBE €€ CYIIeCTBOBAaHMs, MOHUMaHUE
IIEHHOCTH 3JI0POBOTO M 0€30MmacHOro odpasa *KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3NYECKOMY U TICUXHUECKOMY 3/I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOJICHHS TpaBUJ OE€30MaCHOTO TOBEIEHUS TpU padOTe C BEIIECTBAMH, a TAK)KE B CHUTYalMsIX, YIPOXKAOIIUX
370POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJTydaeMble MPU M3YUYEHUU XHMMUU, Ui PElIeHUs 3a7ad, CBA3aHHBIX C OKpY’Kalollell MpUpoIHOM
CpeIoi, Ui TOBBIIEHUS YPOBHSI 3KOJOTHMYECKON KYyJIbTYphI, OCO3HAHMS IJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MpoOieM U IMyTed ux
pELIeHUS TOCPEICTBOM METOJIOB XUMHUHU, SIKOJIOTUYECKOTO MBILUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IMO3HABATEIHHONW, KOMMYHUKATUBHON
U COLIMATILHON MPaKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MCTAIIPECAMCTHBIX PE3YIIbTATOB BBIACIAIOT 3HAYHUMBIC I CI)OpMHpOBaHI/I}I MHPOBO33pCHUA o6meHaquHe HOHATU A (33.KOH,
TCOpuUs, NpUHIUIIL, T'HIIO0TEC3Aa, (I)aKT, CHUCTCMA, ITPOUECC, SKCIICPUMCHT U ):[pyroe.), KOTOPBIC HCIIOJB3YHOTCA B CCTCCTBCHHO -HAYUYHBIX y‘le6HBIX
npeaMeTax U IMO3BOJISIFOT HAa OCHOBC 3HAHUM M3 ATHUX MpeaAMCTOB (I)OpMPIpOBaTL IMMPEACTABJICHUE O LICJIOCTHOM HaquOﬁ KapTuHC MHUpa, U



yHUBEpCaJbHbIE y4yeOHBbIE [eiicTBUs (NO3HaBaTeNbHbIE, KOMMYHHMKATHUBHBIC, PETYISATHBHBIC), KOTOpble oOecneunBaioT (HopMUpOBaHHE
TOTOBHOCTHU K CAaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHHUIO YU€OHOH JEATEIILHOCTH.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBbIC yqeﬁnble JelcTBUS
ba3oBble Jornveckue aeiicTBUs:

YMCHUA HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'0 MBIIIJICHUSA IIPU OCBOCHHUUN 3HAHWH: PACKpBIBATH CMBICT XUMHWYCCKUX MMOHSATHH (BI)II[CJ'ISITI)
HX XapaKTCPHBIC MIPHU3HAKW, YCTAHABJIMBATH B3aMMOCBA3b C IPYTHUMU HOHS[TI/IS[MI/I), HCIIOJIb30BAaTh IIOHATHUS UIA 00bsICHEHHS OTICJIBbHBIX (i)aKTOB
u SIBJ'IeHI/II\/'I, BI)I6I/IpaTL OCHOBAHMS U KPUTECPUU I KJ'IaCCI/I(bI/IKaHI/II/I XUMHNYECKHX BCIHIECCTB 1 XUMHNYCCKUX peaKquI, yCTaHaBJIWBAaTb MPUYHUHHO -
CJICACTBCHHBIC CBA3HU MCKIY 00BEeKTaMU HU3YUCHUA, CTPOUTH JIOTUUCCKUEC PACCYKICHUSA (I/IH)IYKTI/IBHI)Ie, JACAYKTUBHEIC, T10 aHa.]'IOI‘I/II/I), JeJ1aThb
BBIBO/IbI 1 3aKJIFOUYCHU S,

yMEHHE MPUMEHATh B TIPOIECCe IO3HAHUS NOHATUA (IpEeIMETHbIE U METalpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yeMble B XUMHH, IPeoOpa3oBbIBaTh HIMPOKO MPUMEHSIEMble B XMMUU MOJIENbHbIE MPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJ
AJIEMEHTA), XUMHuYeckas (opMmyla UM ypaBHEHHME XMMHMUYECKON peakluu — NpU PElIeHUH y4eOHO-MO3HABaTENbHBIX 3aJad, C Y4ETOM STHX
MOJENBHBIX MPEICTaBICHUM BBISABIATH U XapaKTEPH30BaTh CYLIECTBEHHbIE MPU3HAKH H3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKUX PEaKIUi, BBISBIATH OOILIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHbIC CBSI3M W MPOTUBOPEUHMS B HM3Yy4aeMbIX Mpoleccax U
SIBIICHUSIX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMCHHEC HUCIIOJIB30BATh IMMOCTABJIICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHHUA, a4 TAKIKC B KAYCCTBC OCHOBBI JIA (I)OpMI/IpOBaHI/IH
TUIIOTE3hI 11O IIPOBEPKE ITPABUIIBHOCTH BbICKA3bIBACMbBIX CY)K,HGHHP'I;

HpI/IO6peTCHI/IC OIIbITa IIO IUIAHUPOBAHUIO, OPraHU3allMid U HPOBCACHUIO YYCHUYCCKUX SKCIICPUMCHTOB, YMCHHC Ha6J'IIOI[aTB 3a XO0IA0M
npornecca, CaMOCTOATCIIBHO IMPOTHO3HUPOBATL €TI0 PE3YyJIbTAaT, (I)OpMyJ'II/IpOBaTB 0606H_ICHI/I}I " BBIBOJIBI IO pE3yJIbTaTaM HpOBG)IéHHOl"O OIIbITA,

ncCjaca0oBaHusA, COCTABIIATH OTYET O nponenaHHoﬁ pa60Te.

Padora ¢ undopmanueii:



yMEHHUE BBIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIMIO pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS, MOTY4aeMyl0 U3
Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEPAaTypa XUMHUECKOTO COJepKaHuUs, CIIPaBOUYHbIE TOCOOus, pecypchl MHTepHeTa), KpUTHIECKU
OIICHUBATh MTPOTHBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE TMPUMEHSTh Pa3IMYHbIe METO/bI M 3aIpOChl MPH MOWCKEe W 0TOOpe MH(POPMAIIUU M COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX
JUIS  BBINIOJHEHUS Y4YeOHBIX M II03HABATENbHBIX 3aJady ONPENCIEHHOTO THIIA, NPUOOpPETEHHE OIbITa B 00JacTU HUCIHOJIb30BAaHUS
MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJAJEHHE KYyJIbTYPOH AaKTHBHOTO WCIIOJIb30BAHUS PA3JIMYHBIX TTOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBbIOMpaTh ONTUMANbHYIO (OpMy MpeacTaBieHUus HH(OPMAlUKW W WIUIIOCTPUPOBATH pEIIaeMble 3aJayd HECI0KHBIMU
cXeMaMu, AarpaMMaMHu, ApyrumMu popMaMu rpaduky U ©X KOMOMHALUAMY;

YMEHHE HCHOJIb30BaTh M aHAJIW3UpPOBaTh B Ipoliecce Y4eOHOW U HCCIIEOBATENbCKON JESATENIbHOCTH WHGOpPMALUI0 O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEITbCKOTO X0341CTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KaIOIIeH MPUPOIHOM cpeibl.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

YMEHHUS 3a71aBaTh BOMPOCHI (B X0J1¢ TUaora u (MJM) AUCKYCCHH) 1O CYIIECTBY 00CY)KIaeMOH TeMbl, JOPMYIUPOBATH CBOM MPEIOKEHHUS
OTHOCHTEIIEHO BBITIONTHEHUS MPEIIOKCHHON 331a4u;

YMEHHUSI TPEJCTABJIATh IOJYYCHHBIC PE3yJIbTaThl TI03HABATEILHOW JEATEIBHOCTH B YCTHBIX M IHUCHMEHHBIX TEKCTaxX; JeJaTh
MIPE3CHTAIMIO PE3YJIbTATOB BBIMOJHEHHS XUMHUYECKOTO JKCIIEPHUMEHTa (J1a0paTOpHOrO OIbITa, JIAOOPATOPHOW pPAbOTHI IO HCCICIOBAHUIO
CBOMCTB BEIIIECTB, YU€OHOTO MTPOCKTA);

YMCHUA y‘Ie6HOFO COTpyAHN4YCCTBA CO CBCPCTHHKAMH B COBMECTHOHM IO3HABaTEILHON H I/ICCHG,Z[OBaTeHBCKOﬁ ACATCIIbHOCTU IIpH
PCUICHNHN BO3HUKAOIINX npo6neM Ha OCHOBC yqéTa O6I_HI/IX HHTCPCCOB U COIIaCOBAHUA MO3ULUMN (O6CY)KI[CHI/IH, obMeH MHCHUSAMHU, «KMO3T'OBBIC
IOTYPMbI», KOOpAXHALIUA COBMECTHBIX HeﬁCTBHﬁ, OIIPCACIICHUC KPUTCPHUECB 110 OLICHKC Ka4CCTBa BBITIOJIHEHHOM pa6OTH n L[pyme).

PeryasiTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA:



YMEHHUE CAMOCTOSTENILHO OMPEACATh LENU JESATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATH, KOHTPOJIUPOBATH M MpPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMpaTh HambOojee 3((eKTUBHBIE CHNOCOOBI pEHIeHUS Y4YeOHBIX W IO3HABATEIbHBIX 3a/ad,
CaMOCTOSITEIIBHO COCTaBIISITh MM KOPPEKTUPOBATh MPEATIOKEHHBIH aNrOpUTM JACHCTBHM NPH BBHINOJHEHUU 33aJaHUN C YYETOM IOTyYSHHS
HOBBIX 3HAaHUI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSAX, OIICHUBATh COOTBETCTBHE IOJYYCHHOTO pe3yJbTaTa 3asiBICHHOW eI,
YMEHHUE UCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraéMbie B YCIIOBUH 3aIaHHIA.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3ylnbTaTOB MO OCBOCHHUIO OOS3aTENIBHOTO COJEp)KaHHs, YCTAaHOBJIECHHOTO JaHHOW QenepanbHON paboueit
MIPOrpaMMOH, BBIJENAIOT: OCBOEHHbIE OOYYalONIMMUCS Hay4HbIE 3HAHUS, YMEHUS U CHOCOOBI AEUCTBUM, creruduueckue JUisi MpeaMETHON
obnactu «XuUMUSA», BUIBI AEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEpIpeTaliy, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3INYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.

K xoniy oGy4yenusi B 8 Kjacce rnpeMeTHble pe3ysbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaxaTh cHOPMUPOBAHHOCTh y 00YYAIOIINXCS
YMEHUH:

PaCKpPbIBATb CMBICII OCHOBHBIX XUMHWYCCKHUX MMOHSITHM: aTOM, MOJICKYJIA, XUMHYECKUM QJIEMCHT, IIPOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, CMECh
(OI[HOpOI[HaH u HCOI[HOPO,I[HaH), BAJICHTHOCTb, OTHOCHUTCJIbHAA 4ATOMHAs U MOJICKYJIAAPpHAA Macca, KOJUYCCTBO BCHICCTBA, MOJIb, MOJISIPHAA
Macca, MaccoBasd A0Jd4d XHUMHYCCKOI'O OBJICMCHTA B  COCJIHWMHCHMHH, MOJ'ISIpHBIﬁ O6’béM, OKCHJ, KuCI0Ta, OCHOBAHHUC, COJIb,
QJICKTPOOTPULIATCIIbHOCTD, CTCIICHDb OKHUCIICHH A, XUMHUYCCKAA PCAKIHA, KJ'IaCCI/I(bI/IKaI_II/IH peaKI_II/Iﬁl p€akuun COCAMHCHUA, PCAKIIUH PA3JI0KCHUAA,
pCaKuuu 3aMCIICHHA, pCaKIUuU 06M6Ha, 9K30- U SHAOTCPMHUYCCKHUC PCAKIIHHU, TEILIOBOM 3(1)(1)6KT pC€aKuuu, AApO aroma, 3HeKTp0HHHI71 clIon
aToMa, aToOMHasd 0p6I/ITaJ'IB, paaunyc aroMa, XUMHYCCKasl CBA3b, IOJIIPpHAA W HCHOJIApHAsA KOBAJICHTHAsA CBA3b, MOHHAs CBsA3b, MOH, KATHUOH,
AHUOH, PACTBOP, MAaCCOBAs N0JId BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_[I/IH) B PacCTBOPC,

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHUH U MMPUMCHSTDH 3TU IMOHATHSA ITPU OIMMCAHHUUN BCIICCTB U UX npeBpameHI/nTI;
HCIIOJIb30BATh XUMHUUYCCKYHO CUMBOJIUKY JJId COCTABJICHUA (bOpMy.]I BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ;



OTIpEeNeNATh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OWHApHBIX COCAWHEHHSIX, CTENEHb OKHCICHHS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
MPUHAIICKHOCTh BEHIECTB K ONpEACIEHHOMY KJacCy COCIMHEHHMH Mo (opMmyiaMm, BUJ XMUMHUYECKOW CBs3M (KOBaJCHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAMHEHUSIX;

packpbiBathk cmbici [lepuoguueckoro 3akona /[I. M. MenzaeneeBa: NE€MOHCTPUPOBATH IOHMMAHHME NEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XMUMMUYECKUX AJIEMEHTOB OT UX MojoxeHus B [lepruonnyeckoii cucreMe, 3aKOHOB COXPAHEHUs MacChl BELECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO -
MOJIEKYJISIPHOTO Y4€HHs], 3aKOHa ABOrazipo;

ONHMCBHIBATH M XapaKTepu3oBaTh TaOnu4Hyro (opmy I[leprogumueckoid CHCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3iuyarTh MOHSATHS «TJIaBHAs
noarpynna (A-rpymnmna)» u «robounas noarpynna (b-rpynmna)», mansie u 60ybIINE EPUOJIBI, COOTHOCUTH 0003HAYEHMSI, KOTOPbIE UMEIOTCS B
tabnuue «llepmonnyeckas cucremMa xumuueckux snemeHToB JI. W. MeHneneeBa» C UMCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsiz siApa, o0liee YUCII0 IEKTPOHOB U PacIpeIeeHNe UX 110 2JEKTPOHHBIM CII0SIM);

KJIACCU(PUIMPOBATH XMMHUECKHE FIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE PEAKIIMHU (II0 YUCITY U COCTABY YYaCTBYIOLIUX B PEAKIIMH
BEIIECTB, 110 TEIIIOBOMY 3P PeKTy);

XapakTepu30BaTh (OMUCHIBaTh) OOLIME XHMMHUYECKHE CBOMCTBA BELIECTB pAa3IMYHBIX KJIacCOB, MOJATBEp)KJAas OMNMCAHHWE IpPUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT MX KAaU€CTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAaHUs XMMHUYECKUX MpEeBpallleHnuil B
Pa3IMYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIFO XUMUYECKOTO JI€MEHTa 0 (popMysie COeTMHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOM pEeaKlnu;

IPUMEHATh OCHOBHBIC OIEPAllMU MBICIUTENBHON JEATEIbHOCTH — AaHalu3 M CUHTE3, CpaBHEHHME, OO0OOIIeHHe, CHCTEeMaTH3aLuIo,
KJIacCU(DMKAIMIO, BBIABICHUE NMPUUMHHO-CIEICTBEHHBIX CBS3€H — JUIl M3Yy4EHMsI CBOMCTB BEIECTB M XMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4HbIE METO/Ibl IO3HAHUS — HAOJI0IEHUE, U3MEPEHNE, MOAETMPOBAHNE, SKCIIEPUMEHT (PealbHbIi U MBICICHHbIN);

ClIeZIoBaTh MIPAaBUJIAM MOJIb30BAaHHS XUMUYECKOH MOCYy0i 1 1abopaTOpHBIM 000pyIOBaHUEM, a TAKKE MpaBUiIaM O0OpallleHus ¢ BELIECTBaMU B
COOTBETCTBUU C MHCTPYKIMSAMHU IO BBIIOJHEHHIO JIAOOPATOPHBIX XMMHUUYECKUX OIBITOB MO HNOJIYYEHHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoJOpOJa U KUCIIOPOa), IPUTOTOBICHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM J10J1€l paCTBOPEHHOTO BELIECTBA, INIAHUPOBAThH U IIPOBOIUTH
XUMUYECKHE HKCIEPUMEHTHl 110 PACO3HABAaHHIO PACTBOPOB INEIOYEH M KHUCIOT C IMOMOUIbIO MHIMKATOPOB (Jakmyc, (enosdranen,
METHJIOPAHXK U JIpyTHue).

K koHIly o0ydeHust B 9 Kjacce npejMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIMXCS
YMEHUU:

PaCKpbBIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX MOHATUM: XUMHYECKUI 9JICMCHT, aTOM, MOJICKYJId, MOH, KaTHOH, aHHUOH, IMPOCTOC BCLICCTBO,
CJIOJKHOC BCHICCTBO, BAJICHTHOCTD, JJICKTPOOTPULATCIILHOCTL, CTCIICHL OKHCJIICHUS, XUMHUUYCCKAA PCAKIUA, XUMHUUYCCKAA CBA3b, TEILJIOBO



3pQEeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, PACTBOP, IEKTPOIMTHI, HEIJICKTPOIHUTHI, SJIEKTPOIUTHIECKAS! TUCCOLUAINS, PEAKIIUH MOHHOTO
oOMeHa, KaTaau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMblE PEaKIHH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE DPEAKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEJb, OKUCIEHHE U BOCCTAHOBJIEHUE, AJUIOTPOIUS, aM(pOTEPHOCTb, XMMHUYECKAs CBs3b (KOBAJIEHTHAs, MOHHa,
MeTaJyIn4yeckasi), KpUCTaUIMYecKass pelérka, KOppo3usi METaIOB, CIUIaBbI, CKOPOCTb XMMHUYECKOM peaklMH, IMPEeAeiabHO JOIYyCTHUMAas
koHuenTpauus [IJIK BemiecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX MMOHATUM U IPUMEHSATH 3TH MOHSATHUS IIPHU OMMCAHUHU BEILIECTB M UX MIPEBPAILCHUI;
WCII0JIb30BAaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBJICHUS ()OPMYJT BEIIECTB U YPABHECHUH XUMUYCCKUX PCAKITHIA;

OTIPE/IENATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKUX AJIEMEHTOB B COEJMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAUIEKHOCTh BEIECTB K
OTpeIeNIEHHOMY KJIacCy COEAMHEHUH Mo (popmynaM, BUJ XUMUYECKOW CBSI3U (KOBAJEHTHAas, MOHHAsl, METAJUIMUECKas) B HEOPraHWYECKUX
COCIMHEHUSX, 3apsJl MOHA 1O XUMHYECKOoW ¢dopmyse, XapakTep cpeibl B BOJHBIX pPacTBOpPaX HEOPraHUYECKUX COCAUHEHHUH, THII
KPUCTAIIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbica llepuoanueckoro 3akona J[. W. MenneneeBa um JeMOHCTpHpOBATh €ro MOHMMAHHE: OIMUCHIBATH M XapaKTepU30BaTh
TabnnuyHyto popmy Ilepnoanueckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs MoArpynna (A-rpymnmna)» U «no0odHas
noarpymnmna (b-rpynma)y», mansie u 0oJIbIIKe MePUOIbl, COOTHOCHUTH 0003HAYEHHSI, KOTOPHIE UMEIOTCS B IEPUOINIECKON TaOIUIIe, C YUCTIOBBIMU
XapaKTepUCTUKaMHU CTPOEHHSI aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB M 3apsjl sapa, oOIlee YUCIO DJIEKTPOHOB U pPACIpENIeIeHUE UX I10
AIIEKTPOHHBIM CJIOSIM), OOBICHATH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M UX COEIMHEHHH B Mpejeaax MajblX MEepHOJI0B
U TJIaBHBIX NOJIPYIII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATH XMMHUECKHE AIEMEHThI, HEOPraHMUECKHE BEUIECTBA, XUMUUECKHE peaklnu (TI0 YUCIY U COCTaBy Y4aCTBYIOIINX B peaklnn
BEIIECTB, 10 TEIIOBOMY 3((PEeKTy, 0 U3MEHEHUIO CTENIEHEW OKUCICHHSI XUMUYECKHX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME M CHEUPHUECKHEe XUMUYECKHE CBOMCTBA MPOCTBHIX U CIOKHBIX BEIECTB, MOJATBEPKIasi OMHCAHHE
pUMepaMu MOJICKYJISIPHBIX U HIOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

COCTaBIISATh YPAaBHEHHUS JIEKTPOIUTHUECKON TUCCOLMAIUMU KHUCIIOT, IIEI0Yei U COJIeH, MOIHbIE U COKPAIEHHBIE YPaBHEHHS PEaKIMil HOHHOTO
oOMeHa, ypaBHEHHUS peaKkiuii, TOATBEPKIAIOIINUX CYIIIECTBOBAHNE T€HETUYECKON CBSI3M MEK/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;

PacKpbIBaTh CYHTHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABICHUS SJIEKTPOHHOTO OajlaHCca 3TUX PeaKIuii;
MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHMSI, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUN B PAa3IMYHBIX
YCIOBUSIX;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 popMyJie COeTMHEHUS,
MacCOBYIO JIOJIFO BEII[ECTBA B PaCTBOPE, IPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOH peaklnu;

coOnroAaTh mpaBuia MOJb30BAHHUS XUMUYECKOW MOCYI0M U J1abopaTOpHBIM 000pYAOBaHUEM, a TakXkKe IMpaBuUiia OOpalleHUsl C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIMSMU TIO BBIMOJTHEHHUIO Ja00OPATOPHBIX XUMHUUYECKUX OTBITOB MO TMOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIECTB
(aMMMaKa ¥ yrieKuclioro rasa);

MIPOBOJUTh PEAKIUH, TOATBEPKIAIONINEe KaYeCTBEHHBIH COCTaB Pa3jMYHBIX BEIECTB: PACloO3HaBaTh OMBITHBIM MYTEM XIOPHUI-, OPOMHI-,
noau-, kapooHar-, pocdar-, cunmukar-, cynbhaT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUSI M MOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;



IMPUMCHATH OCHOBHBIC OICpalvin MBICITUTEIIFHOM ACATCIIBHOCTH — aHAJIM3 W CUHTC3, CPABHCHUC, 0606IIICHI/I€, CUCTEMATU3allI0, BBIABJIICHHUC
MMPUYUHHO-CJICICTBCHHBIX CBSI3EH — JIL U3YyUCHUA CBOMCTB BCIICCTB U XMMHNYCCKHX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTO/IbI IIO3HAHUA —

Ha0JII0/IeHUE, U3MEPEHNE, MOJICIINPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICIICHHBIH).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaunmeHoBaHMe pa3ae/ioB U DJIeKTpPOHHbIe (L (POBbHIE)
KoHTpoJsbHbIE IIpakTHYeckue
n/n TeM NMPOrpaMmabl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATUSA
Xumust — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
' MPAKTUYECKOU ACATETLHOCTH https://m.edsoo.ru/7f41837c
JeoBeKa
19 BemectBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK
' peaKiuuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuorexa [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bomopoa.Ilonstue o kuciorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
O
24 CHOBHBIC KJIACCHI 11 1 1 bu6mmoreka [JOK

HCOPraHN4YCCKUX COCIUHEHUH

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



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

Uroro mo paznueny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguueckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema ; bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKucIuTebHO- 8 1 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKITUN
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PezepBHoe Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPOTPAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.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 X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

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 ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
3 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
paszeneHus cMecen 11.09.2023 | https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 1 «IIpaBuna
4 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubnuoreka [IOK
oOpareHus ¢ 1ab0paTOPHBIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmorexa HOK
a . PHMEP 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBEH MOISKYIRE 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXHBIE BElleCTBa 1 bubmorexa HOK
P B 27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmmorexa [JOK
YLIPHO®S ¥4 04.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

1 X .B
0 mmiieckas popuyna. Bazenrrocts 09.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMECHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 16.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 18.10.2023 | https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBIICHHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 23.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEaKITHA 25.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 08.11.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMUYCCKUX Bubmmorexa [JOK
N . P 13.11.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ 15.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 20.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 22.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 27.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKIuu OKUCIICHUS, bubmorexa LHOK
29.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MMoJTydeHusT KHUCIOpOoia B
23 nabopaTopuu ZIquOMI)IHIJIerHOCTI/I. brbmmorexa [OK
04.12.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, K30- U 06.12.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
TormmuBo (HedTh, Yrob H METaH).
25 3arp5{3HeIEHeq])30321§rxa, CIocoObI c)ero bubnmorexa [JOK
11.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubmmorexa [JOK
. ’ 13.12.2023 | https://m.edsoo.ru/ff0d4ae?
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KHCIIOTaX U COJISIX bubmmorexa [IOK
25.12.2023 | https://m.edsoo.ru/ff0d50d2
CriocoOsl motyueHust BOAOPOIa B
30 nabopatopuu [Ipakruueckas padora Ne bubnuoreka [IOK
4 o teme «Ilomydenue u cobupanue 27.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOJIOPO/JIa, U3YYEHHE €r0 CBONCTBY
31 MonsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Asorazapo 10.01.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBA
32 BEII[ECTBA rasa Mo €ro U3BECTHOMY bubmorexa LHOK
. 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenust 006EMOB ra3oB 1o
33 YPaBHEHHUIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
. . 17.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
34 dusnvecKkrue U XMMUYeCKHEe CBOMCTBA bubmmoreka [{OK
BOJIBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
35 CocraB ocHoBanuii. [lousitue 06 bubmuorexa [JOK
WHJIUKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
36 " HZH&CBIIII)IeHHI)Il; pacTBOPHI. B bubnmorexa [JOK
29.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 101 BeLIeCTBa B pacTBOpE
[IpakTruueckast pabota Ne 5 o Teme
37 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
omnpenenEHHO MaCCOBOM JI0JIEH 31.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
38 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoxa. Bomgopoa. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
39 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMUYECKHE CBOWCTBA
40 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa HOK
’ 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHUJIOB
41 OcHoBaHus: coCTaB, K1accuduKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
42 [Tonmyuenune u XuMU4eCKHE CBOWCTBA bubnuoreka [IOK
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OCHOBaHUH 19.02.2024 | https://m.edsoo.ru/ff0d67ca
43 KucnoTsl: cocras, knaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2
44 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaune): HOMEHKIATYypa,
45 CHOCO((SI)II) H)i)J'IyII)GHI/ISI XI/IMI/I‘IZEKI/IG Bubnuotexa LIOK
N ’ 28.02.2024 | https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTueckas pabota Ne 6. Pemenue
46 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHMYECKHUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
47 I'eneTnueckas cBsi3b MKy KJaccaMu bu6moreka [IOK
HEOPraHMYECKUX COCTMHCHUI 06.03.2024 | https://m.edsoo.ru/00ad9a50
48 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 11.03.2024 | https://m.edsoo.ru/00ad9ch2
KonTtponbHas padota Ne3 o teme
49 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
on 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOMBITKHM KIacCUpUKAITIT
50 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmmorera [JOK
18.03.2024 |  https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
51 [Tepuoaudeckas cucTeMa XUMHYECKUX bubmotera [JOK
20.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
52 Ilepuopl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
01.04.2024 | https://m.edsoo.ru/00ada52c
53 Crpoenne atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
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sep. M3oTonsl 03.04.2024 | https://m.edsoo.ru/00ada342
CTtpoeHue IeKTPOHHBIX 000JI0YEeK
o4 aToMOB 3JieMeHTOB [lepuoanueckoit brbmmorexa [OK
08.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl Jl. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
55 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuomnyeckoii cucreme /1. U. 10.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
56 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenyeneeB — y4E€HBIN, TIEIaror U 15.04.2024 | https://m.edsoo.ru/00ada96e
IpaKIaHUH
57 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
XUMHUYECKUX 3JIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
58 WNonnas xumuieckast cBsi3b Bubmmorexa [JOK
22.04.2024 | https://m.edsoo.ru/00adac34
59 KoBaneHntHas nonsipHas XuMHU4ecKas bubnuoreka [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
60 KoBaneHntHas HenossipHasi XMMUYECKast bubnuoreka [JOK
CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
61 CreneHb OKUCIICHUS bubmmorexa [JOK
08.05.2024 | https://m.edsoo.ru/00adae28
62 OKHCIIUTENbHO-BOCCTAHOBUTEIbHbBIE bubnunoreka [JOK
peakuu 15.05.2024 | https://m.edsoo.ru/00adb076
63 OKHCIUTENN U BOCCTAHOBUTENH Bubmmorexa LIOK
20.05.2024 | https://m.edsoo.ru/00adb076
64 KonTposnpHas padota Ne4 o teme bubnuoreka [IOK
«Ctpoenue aroma. XUMHUYECKas 22.05.2024 | https://m.edsoo.ru/00adb486
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CBA3b»

65 PesepBHriit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
cHUCTeMaTH3allUsl 3HAHUI 27.05.2024 | https://m.edsoo.ru/00adb33c

66 PesepBHeIii ypok. O600IICHNE 1 1 bubnuorexa [JOK
cHUCTeMaTH3allHsl 3HAHUI 29.05.2024 | https://m.edsoo.ru/00ad9ch2

67 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3alIs 3HAHUI https://m.edsoo.ru/ff0d61c6

68 1
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 04.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 bubmorexa TOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 I1 0 i 1 1
«[loBTOpeHue u yrinyOneHue 3HaHUM 18.09.2023
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHITHE O TOMOTCHHBIX U 1 bubmmorexa [JOK
DA, 25.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 bubmmorexa [JOK
P ' PEL 0 27.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u
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II0JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peaxiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHIECKOU
10 ncconuanmy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
s AT 09.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp peaxtt 11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOJIUTUUECKON 16.10.2023 | https://m.edsoo.ru/00add5d8
TIIUCCOLAIAN
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
pes N 18.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen bubmorexa LOK
AP 23.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue s3xcnepuMeHTAIIBLHBIX bubmnorexa [IOK
P 08.11.2023 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOIIHUAINS bubnnorexa [IOK
p g HHATHA. 13.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOPax»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnmnoreka [JOK
XVMHYECKHE CBOWCTBA HA TIpPUMEpPE 15.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopoa. CossHast KHCIIOTA,

19 XMUMHMUYECKHE CBOMCTBA, MOJIyYEeHUE brbmmorexa [OK
’ ’ 20.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyuenne coNTHON KUCIOTHI brbmmorexa [OK
N . ’ 22.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHUE € CBOMCTBY
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHi, eCITH OJWH U3 brbmmorexa [OK
27.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmsr 29.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B MpUpoie. XUMHUECKHE CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA 06.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYEeCKrEe U XUMHUYECKUE bubmorexa HOK
§ 11.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 13.12.2023 | https://m.edsoo.ru/00adec8a
OKPY’KAIOILIEN Cpeibl COEAUHEHUAMHU
cepbl
27 Brruncnenue maccoBoii J0IM BEIXOJa bu6mmoreka [JOK
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MPOAYKTA pPEaKIHU 18.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHUKA SIIEMEHTOB

08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacmipocTpaHeHHue B PUPOJIC, 20.12.2023 | https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XMMHUYECKHE CBOMCTBA, MOJIyY€HUE U brbmmorexa [OK

’ 25.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yudeHHE ero bubmorexa HOK
N 27.12.2023 | https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA 10.01.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 ynoOpeHuit. XuMu4ueckoe Bubmmorexa [JOK

. 15.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okecup dpochopa (V) u
33 (bocg)o;r))Ha;I KHfﬂ(i)Ta,q)q)I/II)m(qe)CKHe u bubmorexa HOK

. 17.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBONCTBA, MOIy4YEeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl 22.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

35 an/IpI(j;e[, gmnlfiecxl;e Y XUMUYECKHE Bubmmorexa LIOK

24.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 29.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
37 VYroapHas KucioTa U €€ Cou bubmorexa LHOK
31.01.2024 | https://m.edsoo.ru/00ae006c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KagecTBeHHast peakius Ha KapOOHAT- 05.02.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaNbHBIE TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubnmorexa [JOK
07.02.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemuwuii u ero coenuHeHUst bubmorexa LOK
12.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o TeMme «BakHeHIe HeMeTallIbl 1 14.02.2024 | https://m.edsoo.ru/00ae0bf2
HUX COCTUHCHUS»
KontponpHas padota Ne3 mo teme
42 «BakHeine HeMeTaIbl U UX bubmmorera [JOK
19.02.2024 | https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mras xapakTepucTuKa
XUMHYECKUX DJIIEMEHTOB —
43 MeTajuioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYecKasi KpUCTaNIMUecKast 21.02.2024 | https://m.edsoo.ru/00ael03e

pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB
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XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI PsI bubmorexa LIOK
P . A 26.02.2024 | https://m.edso00.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. CruiaBsl. Beruncienns no
45 aBHEHUIM XUMHYECKUX PEAKIIUN bubnmorexa LHOK
P PeaKIutiL, 28.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
MIPUMECH
46 TToHaTHE O KOPPO3UU METAILIOB bubmmorexa [TOK
PP 04.03.2024 | https://m.edsoo.ru/00ael278
bu6moreka [IOK
47
Llenotrre Merauis! 06.03.2024 | https://m.edsoo.ru/00ael4b?2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 11.03.2024 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [JOK
KaJIBIIUM ¥ MarHuif 13.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KaJIbLIU bubmorexa LOK
a t 18.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cCUCTEMATU3ALIIS
3HAHUNI 20.03.2024
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHHUS 01.04.2024 | https://m.edsoo.ru/00ae1886
[IpakTueckas pabota Ne 6 o Teme
53 "YKEcTKoCTh BOABI U METOIBI €€ Bubmorexa OK
; 8 A 03.04.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
N bubnmuoreka [JOK
54 An
FOMIHITH 08.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
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TUAPOKCUA 10.04.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>0 Aeneso 15.04.2024 | hitps://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) 17.04.2024 | https://m.edsoo.ru/00ae35e6
[IpakTnueckas padbora Ne 7.
58 Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
1o TeMe «BakHeHIe MeTayIbl U HX 22.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Berarcnenus o ypaBHEHUAM
XUMHYCCKUAX PEaKIIHiA, eCITH OJHH U3
59 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COJICPKUT pUMecH. Berancienus 24.04.2024 | https://m.edsoo.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
KontponbHas padota Ned4 o teme
60 «Baxxnelimue MeTauIbl 1 UX 99.04.2024
COEIMHEHUS
61 BeniectBa u marepuasl B bubnuoreka [JOK
IOBCEIHEBHON KU3HU UeJIOBEKA 08.05.2024 | https://m.edso0.ru/00ae3f50
62 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpY’KaIoIel cpe/Ibl 15.05.2024 | https://m.edsoo.ru/00ae4270
63 Pousib xuMuu B periennn bubnunoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM 20.05.2024 | https://m.edso0o.ru/00ae4270
64 O06001IeHne U cucTeMaTru3aus
3HaHUU 22.05.2024
65 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK
CUCTEMATHU3aIUA 3SHAHUHN 27.05.2024 | https://m.edsoo.ru/00ae0d0a
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66 L 29.05.2024
67 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK
CUCTEMAaTH3aIUs 3HAHUH 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIJMYECTBO YACOB I1O 68
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