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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo XMMHH Ha YPOBHE OCHOBHOT'O O0IIIEro 0Opa3oBaHUsl COCTAaBlIeHA HA OCHOBE
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00Opa3oBaTENbHON MPOrpaMMbl OCHOBHOI'O
obmrero ob6paszoBanus, npeacraBieHHBIXx B PI'OC OO0, a Takxke Ha OCHOBE (QenepanbHON
paboueli mporpaMMbl BOCIUTAHUS M C y4ETOM KOHIIENLUHU MPENoJaBaHus yueOHOro npeamera
«XuMmusi» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu.

IIporpamma mo XxuMuu Aa€T HpencTaBICHHE O LEsAX, olleill crparerun oOy4yeHus,
BOCIIMUTAHUS M pa3BUTUsI OOYdYaIOIIMXCS CpeACTBaMU Y4eOHOro MpeAMeTa, YyCTaHaBIMBAaeT
o0s13aTeNbHOE MPEAMETHOE CO/Ep)KaHUe, MpelycMaTpUBaeT paclpeeieHue ero mo kjiaccam u
CTPYKTYpHUpPOBaHUE MO pa3jiesiaM U TeMaM IMPOrpaMMbl 10 XUMHUH, OMpeAesieT KOTUYECTBEHHbIE
U KA4eCTBEHHbIE XapaKTEPUCTUKHU COJIEpPkKaHUSA, PEKOMEHAYEMYIO I0CIIE0BATEIbHOCTD
U3YyUEHUS XUMHH C YYETOM MEXMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTMKU y4eOHOro
mpoliecca, BO3pacTHBIX 0COOEHHOCTEH 00YyJaromuXcsi, OMpeaesseT BO3MOXKHOCTH MpeaAMeTa AJs
peasmzanuy TpeOOBaHMUM K pe3yJibTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOW IMPOrpaMMbl Ha
YpOBHE OCHOBHOI'O 00I11er0 00pa30BaHus, a TaKKe TpeOOBAHUMN K pe3ysbTaTaM 00y4eHUs XUMHUU
Ha YypOBHE IeJell u3ydyeHus MNpeAMEeTa U OCHOBHBIX BHUJOB Yy4yeOHO-II03HABATEIbHON
NEeSITEIbHOCTU 00y4aroILerocs o OCBOCHUIO yueOHOI'0 COlepIKaHMUS.

3HaHHe XUMHH CIYKUT OCHOBOM JIJIsl (GOPMUPOBAHUS MUPOBO33PEHUS 00YyUaIOILIErocs, ero
MIPEJCTaBICHUN O MaTEpHAIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPatOT GOPMUPYEMBIE XUMHUEH
MIPEJCTaBICHUS O B3AaUMOIIPEBPAILICHUSX YHEPTHH U 00 SBOJIIOIMH BEIIECTB B MPUPOJE, O MyTIX
peuieHnus TI00aJbHBIX MPOOJIeM yCTOWYMBOIO pa3BUTHS YENOBEUECTBA — CBHIPHEBOIA,
SHEPreTHUYECKOM, MUIIEBON U IKOJIOTUIECKON 0€30MacHOCTH, TPOOIIeM 3paBOOXPAHECHHUS.

N3yuenne xumun:

CIIOCOOCTBYET peajM3allud BO3MOXKHOCTEH Ui caMOpa3BUTUS M (HOPMHPOBAHHUS
KyJIBTYpBI JINYHOCTH, €€ 00IIel 1 (PyHKIMOHAIBbHOM IpaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIIIICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4arommxcs,
HAaBBIKOB ~ HMX  CAaMOCTOSITENIbHOW ~ yueOHOW  JEeATENbHOCTH,  OKCHEPUMEHTAJbHBIX U
UCCIIEIOBATEIIbCKUX YMEHMH, HEOOXOAMMBIX KakK B TIOBCEJHEBHOW JKM3HH, TaKk M B
npo¢eccoHaIbHON AESTENbHOCTH;

3HaKOMHUT CO Cleuu(PUKOW HaydyHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, ABIISETCS OTBETCTBEHHBIM 3TANoM B (hOpMUPOBAHHUH
€CTECTBEHHO-HAaY4YHOI IrpaMOTHOCTU 00 y4arolmxcs;

crnocoOCTByeT (POPMHUPOBAHHIO IIEHHOCTHOIO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K HpUpPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOrudeckoe oOpa3oBaHHE
00y4JaroIIMXCs.

JlanHble HanpaBieHUS B OOyYeHHM XHMHUU OOECIIEUMBAIOTCA CIELM(PUKON copepKaHUs
y4eOHOro TMpeaMeTa, KOTOpbIM SBISETCS MEAarornyeckd ajarnTUPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKHM XMMUHU Ha ONpeIesIEHHOM dTarne e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIMMHCS CHCTEMBI IEPBOHAYAIBHBIX MOHATUH XMMHMH, OCHOB HEOPTaHUYECKOW XUMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAUYNMBIX MOHSATUI OPraHNYECKOW XUMHUH.

CTpykTypa coaepKaHus IIPOrpaMMBl MO XMMHUHU C(POPMHUpOBAHA HA OCHOBE CHCTEMHOI'O
noaxoaa kK €€ mizydeHuto. CozepikaHue CKJIAIbIBAa€TCSl M3 CUCTEMbl MOHSTHUH O XMMHUYECKOM
JJIEMEHTE M BEIIECTBE M CUCTEMBl MOHATHM O XUMHMUYecKoll peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OPraHM30BaHbl 10 IPUHLMUILY I1OCIEAOBATEIBHOIO Pa3BUTUSA 3HAHUN HA OCHOBE
TEOPETUYECKNX IIPEACTABICHHUI Pa3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOI'O Y4€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHNUS;

— Ilepuonanueckoro 3akoHa /[. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4Y€HHS O CTPOCHUH aTOMA U XUMUYECKOH CBS3H;

— [IPE/ICTaBICHUH 00 JIEKTPOIUTUYECKON JUCCOIUAIIMY BEIIECTB B PaCTBOpaXx.

Teoperndyeckue 3HaHMS paCcCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKU IIOJNyYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pPA3BHBAIOTCS IIOCIENOBATEIBHO OT OJHOTO YPOBHS K JIPYromy,
BBIMONHSAS (YHKIMU OOBSCHEHHS M TMPOrHO3WPOBAHUS CBOMCTB, CTPOEGHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOTO IPUMEHEHHUS U ITOIIY4CHHS N3Y4aeMBbIX BEIECTB.

OcBoeHue mporpamMmbl MO XHMHUU CHOCOOCTBYET (OPMHPOBAHUIO MPEJICTABICHUS O
XUMHYECKOM COCTaBJISIOLIECH HAy4YHOW KapTUHBI MHpPAa B JIOTUKE €€ CHUCTEMHON IIPUPOBI,
LEHHOCTHOI'0 OTHOUIEHHS K HAYYHOMY 3HAHHIO U METOJaM I103HaHuA B Hayke. M3yyenue xumuun
IPOUCXOAUT C IPUBJICUEHHEM 3HAHUH U3 paHee U3YyYEHHbIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacco» u «Dusnka. 7 Kjaace».

[Tpu u3yyeHnn XUMUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON HAYKU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MIPAKTHUECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3ajjaua y4eOHOro IpeaMeTa COCTOUT B (hOpPMHUPOBAHUU
CHUCTEMbl XMMMUYECKUX 3HAHUN — BaKHEUIIUX ()aKTOB, MOHSTUN, 3aKOHOB U TEOPETUUYECKHUX
MOJIO’)KEHUHM, JIOCTYHNHBIX OOOOIIEHHI MHMPOBO33PEHUECKOI'O0 XapakTepa, s3blka HayKH, B
MpUOOILEHNH K HAyYHBIM METOJIaM O3HAHUS NPU U3YUYEHUH BEIIECTB U XMMUYECKUX PEaKIHii, B
(opMUPOBaHMUM M Pa3BUTUM TO3HABATEIbHBIX YMEHUW M HUX MPUMEHEHHMH B Yy4eOHO-
MO3HABATEJIbHOM M y4eOHO-MCCIeA0BATENbCKON eATEIbHOCTH, OCBOCHUH MpaBUJ 06€30MacHOro
oOpalieHus C BelecTBaMH B TOBCEIHEBHOM KU3HHU.

[Ipn n3yuyeHHMM XUMHHM Ha YPOBHE OCHOBHOIO 0O0mIero oOpa3oBaHMs Ba)KHOE 3HAUYCHHE
MpUOOpeH TaKue IeH, KaK:

— (opMHpOBaHNE MHTEUIEKTYaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO PELICHWH, CIOCOOHOH aaanTupoBaThCsi K
OBICTPO MEHSIOIINMCS YCIIOBHSIM KU3HU;

— HaNpaBJICHHOCTb OOY4YeHHMs Ha CHCTeMaTH4eckoe IpuoOIieHre oOydaromuxcs K
CaMOCTOATEJIbHOM  IIO3HABAaTEIbHOM  JEATEIIBHOCTH, HAYYHBIM  METOJaM  IIO3HAaHWI,
(opMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— obeclieyeHHe YCIOBUH, CIOCOOCTBYIOIIMX INPUOOPETEHHI0 OO0YyYarolIMMMCS OIbITa
Pa3sHOOOpPa3HOI AEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHLIUI ), UMEIOIMX YHUBEPCAIbHOE 3HAUCHHE ISl pa3JIMYHbIX BUJOB 1€ TEIBHOCTH;

— (hopmupoBaHue o0uIel (GYHKIMOHATIBHON U €CTECTBEHHO-HAyYHON I'PAMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATH U OLEHUBAThH SIBJICHUS OKPY)KAIOILIEr0 MUpA, HCIOJNb3Yys 3HAHUS U
OIBIT, TOJyYEHHbIE€ MpPU HU3YYECHUH XUMHH, HOPUMEHATh HUX I[pH pEUIeHuu mpodsieM B
ITOBCEAHEBHOM )KM3HU U TPYIAOBOU IEATEIbHOCTH;

— (hopMHupOBaHUE Y 00yUYAIONMXCSl TYMAaHUCTHYECKUX OTHOIICHHUM, TOHUMAaHUS [IEHHOCTH
XUMUYECKUX 3HAHUH 71 BBIPAOOTKM HKOJIOTMUYECKH IIEJIeCOO00pa3HOro IMOBEACHUs B OBITY U
TPYZAOBOM JIEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3JI0POBbSl M OKPYKAIOLIEH IPUPOIHOM
Cpenbl;



— pa3BHUTHE MOTHUBALIMU K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHsI OOIICUETIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoQuIIs ¥ HAMIPaBIECHHOCTH JajbHEHIIIero 00yaeHMsI.

OO01ee 4mco 4acoB, OTBEACHHBIX ISl M3YYCHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanusl, coctaBisieT 136 4yacoB: B 8 kiacce — 68 1yacoB (2 yaca B Henenmo), B 9 kinacce — 68
yacoB (2 yaca B HEJIEJI0).



COJEPXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Ponb XUMUM B KM3HU YellOBEKa. XUMHSI B cUCTeME Hayk. Tena u
BemiecTBa. dusnueckue CBOMCTBAa BEIIECTB. ArperaTHoe cocTrosiHue BeunlecTB. I[lonsTHe O
MeTOo/1aX MO3HaHMs B XuMHUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3aeneHus cMecen.

ATOMBI M MOJEKYIbl. XUMHUUYECKHE 3JeMeHThl. CHUMBOIBI XHUMHUYECKHUX HJIEMEHTOB.
[IpocTeie U ClOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢Gopmyna. BalleHTHOCTP aTOMOB XHUMHYECKHX OJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBast 107151 XMMHUYECKOT0 3JIEMEHTa B COSIMHEHUM.

KomnuectBo BemectBa. Moabs. MonsipHas macca. B3auMocBs3p KoiaudecTBa, Macchl U
quclia CTPYKTYPHBIX eIUHUI] BemlecTBa. Pacu€rsl mo ¢popMynaM XUMHYECKUX COEIMHEHUH.

duznueckue M XUMHUYECKUE SIBJIEHUA. XHUMHUYECKass peakuus W €€ NPU3HAKU. 3aKOH
COXpaHEHHSI MacChl BellecTB. XUMHUUECKHe ypaBHeHHs. Knaccudukanus XUMHYECKUX PEaKInii
(coenmHeHus, pa3IoKEHUS, 3aMEIICHH, OOMEHA).

Xumuueckuii IKcnepumenm

3HAKOMCTBO C XMMHUYECKOW IMOCYAOH, mpaBuiiaMu paboTel B jabopaTopuu U mpuémamu
oOpamieHusi ¢ JaOOpaTOpPHBIM 00OPYIOBAaHMEM, M3YYEHHE M ONHUCAHHE (PUIUUECKUX CBOMCTB
00pa3110B HEOPraHMUECKUX BEIECTB, HaOMoAeHNe pu3ndecKuX (TIaBjIeHNuEe BOCKA, TasSHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHUE U KOHJEHCAlusl BOJbl) U XMMUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE METHOW MPOBOJIOKU, B3aUMOJICHCTBHE MeNa C KUCIOTON) SBJICHUH, HAOMIOACHUE
W ONUCaHUWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuii (pasioxeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJIOPUIOM Oapus, pa3noxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aWMoOJeWcTBUE Xkene3a ¢ pactBopoM comu Mmenu (1l), m3yuenme cmoco6oB
pa3felieHusT CMeceil: ¢ TOMOIIbI0 MarHuTa, QWILTPOBAHHE, BBIMAPUBAHUE, UCTHIUISINS,
xpomaTtorpadus, TpOBEIEHHWE OYUCTKM TIOBApEHHOW COJM, HAOMIOJCHHE U ONUCaHue
pe3yJIbTaTOB MPOBEACHUS ONbITa, HJUTFOCTPUPYIOLIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHUE
Mojenel MoJieKy (IIapoCTeP)KHEBBIX).

Bazkneiimue npeacTaBuTe/ i HEOPraHMYECKUX BelIeCTB

Boznyx — cmech razoB. CocraB Bo3znyxa. Kuciopog — 371€eMEHT U NpPOCTOE BELIECTBO.
Haxoxnenue kuciopoaa B mpupoae, Gu3nveckrue 1 XUMUYECKHe CBOMCTBA (PeaKIi TOPEHHS).
Oxcuapl. [lpumenenune kucnopona. CrocoObl MOMy4YeHHsS KHCIOpona B JabopaTopuu H
npoMbliiuieHHOCTH. KpyroBopot kucimopoaa B mpupone. O30H — aimmoTpornHass MOAupUKaIus
KHCIIOPOAA.

TemoBoli 3(p¢deKkT XUMHMUECKOH peakuuu, TEPMOXUMHUYECKHE YpaBHEHUS, HK30- U
SHIOTEPMHUYECKHE pEaKIUU. TOIUIMBO: Yrojsib M METaH. 3arpsA3HEHUE BO3yXa, YCHIICHHE
MapHUKOBOTO A (ekTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »memeHT M npocrtoe BeniecTBo. HaxoxknaeHue Bopopoma B IPUPOLE,
(bu3nYecKre 1 XUMHUYECKHUE CBOICTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KucmoTsl u conu.

MonspHblil 00bEM Ta30B. PacyéTsl M0 XMMHUYECKUM YPaBHEHUSM.

dusnueckue CcBOMCTBAa BOAbl. Boma kak pactBoputens. PactBopbl. HackllieHHbIE U
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpuMOCTh BemiecTB B Boae. MaccoBast JoJisi BelllecTBa B
pactBope. XumMuueckue coictBa Bojbl. OcHoBaHMs. Poib pacTBOpoB B NPHUPOAE U B JKU3HU



yenoBeka. KpyroBopor Boasl B mpupoje. 3arps3HeHue NpupoaHbix BoAd. OXpaHa M OYUCTKa
MPUPOIHBIX BOJ.

Knaccuduranus nHeopranmyeckux coeauHeHuid. Oxkcuapl. Knaccubukamus OKCHUIIOB:
coJieoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIE) U HecosieoOpasytomue. Homenknatypa
okcuoB. Pu3ndecKkue 1 XUMUYECKHE CBOMCTBA OKCUA0B. [lonydueHne okcruioB.

OcnoBanuga. Krnaccudukanuss ocHOBaHUM: INETOYM U HEPACTBOPUMBIE OCHOBAHHSL.
Homenknatypa ocHoBanuil. dusznueckue M XUMHYECKHME CBOMcTBa ocHoBaHuil. IlomydeHue
OCHOBAHHUI.

Kucnotel. Knaccuduxanus xuciaor. Homenknatypa kucior. @uznueckue U XUMUYECKHE
cBoicTBa KUCNOT. Pan aktuBHOCTH MetaiuioB H. H. bekerosa. Ilonyuenne kucior.

Comu. Homenknatypa coneil. dusnueckue n xuMudeckue cpoiicta coisieil. [lomyuenune
COJIEH.

['enernueckas CBsA3b MEXKAY KJIAaCCAMU HEOPTaHMYECKUX COSTUHEHUM.

Xumuueckuit Ikcnepumenm:

KauyeCTBEHHOE OIpe/ieNIeHHE COAePKaHMsI KHCIOPoa B BO3AyXe, MoJydyeHue, cooupanue,
pacro3HaBaHHe W H3Y4YEHHE CBOWCTB KHCIOPOJAA, HAOMIOJEHUE B3aMMOJCHCTBHUS BELIECTB C
KHCJIOPOAOM M YCIOBHS BOZHMKHOBEHUS U MpPEKpalleHHs] TOpeHus (TMokapa), 03HAaKOMJIEHHUE C
o0Opa3llaMu OKCHJIOB M ONHCAaHUE HUX CBOWCTB, MOJyueHUE, COOMpAaHHE, PACIIO3HABAHHE U
U3y4YeHHUE CBOWCTB Bojaopona (TropeHue), B3aumojencTBue Bomopona ¢ okcuaom menau (1)
(BO3MOXKHO HCIIOJIb30BAHME BUICOMATEPUATIOB), HAOIIOIEHHE 00Pa3Il0B BEIICCTB KOJIMYECTBOM
1 Monb, uccienoBaHue 0COOEHHOCTEH PACTBOPEHMS BEIIECTB C PAa3IMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOW JIOJIEM pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICKCTBHE BOJbI C MeTaulaMH (HaTpueM | KajbleM) (BO3MOXKHO HCIIOJIh30BAHHE
BHJIEOMATEPUAJIOB), HCCIENOBaHNE O0Opa3llOB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJII0/IeHNe M3MEHEHUS! OKpacKW HMHJMKATOPOB B pacTBOpax KHUCIOT M IEJI04Yel, M3ydeHue
B3auMozericteus okcuaa menu (Il) ¢ pacTtBopomM cepHOM KHMCIOTBI, KHUCIOT C MeETajlJlaMH,
peakuuii HEUTpaln3aluH, II0Jy4YCHHE HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OIHOIO
MeTajulia IpyruM U3 pacTBOpa COJIH, pellIeHUe IKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baknelmue
KJIACCHI HEOPTraHUYECKUX COCTUHEHU.

IMepuonnyecknii 3akoH u Ilepuoanveckasi cucrtemMa xumudeckux iemenTos . HU.
Menpaeneea. Ctpoenne aToM0B. XuMu4eckasi CBsi3b. OKHCIMTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKM KIACCHPHUKAIIMK XUMUYECKHX »dJeMeHToB. [loHsATHE o Trpynmax
CXOAHBIX AJIEMEHTOB (LLEJOYHBIE U ILIETOYHO3EMENIbHbIE METAJIbl, IaJOr€Hbl, UHEPTHBIE Ia3bl).
DIeMEeHThI, KOTOpbIe 00pa3yloT aMpOTEpHbIE OKCUABI U TUAPOKCHIBI.

Ilepuognueckuit 3akoH. Ilepuommueckas cucrema Xumudeckux osiaeMmeHtoB J[. W.
MenaeneeBa. Koporkornepuoanas W JIMHHONEpHoaHas QopMbl Ileprmonnyeckor cHUCTEMBbI
xumuueckux siementoB JI. U. MengeneeBa. Ilepuoast u rpynnbl. PU3HYECKHI CMBICIT
IIOPSAIKOBOIO HOMEpa, HOMEPOB IIEPHOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX saep. HM3oromel. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0U4eK aTOMOB TEepBhIX 20 XUMHUYECKUX dJIEMEHTOB [leprnoandeckoii cucTeMsl
. W. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO »HJIIEMEHTA IO €ro IMOJOXEHUI0 B
[Tepnonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMY€CKUX CBOMCTB I10 TPyNIaM U INepuoaam.



3nauenue [lepuoguueckoro 3akoHa u llepuonnueckoil cucTeMbl XMMUUECKHUX JIEMEHTOB
JUIS pa3BUTHS HAayKu U npakTuku. [1. 1. MenaeneeB — yu€HbIN U IpaXk1aHUH.

Xumuueckast CBSI3b. KoBanentHas (monsipHas U HEMoJIsIpHas) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHas CBA3b.

Crenenp  okucieHusa. OKHCIMTENBHO--BOCCTAaHOBUTENbHBIE  peakuuu. [Iponeccsl
OKHCJIEHHUS U BOCCTaHOBJIEHUS. OKMCIIUTENN U BOCCTaHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3yyeHue o0pa3IoB BEIIECTB METAUIOB M HEMETaJUIOB, B3aMMOJEHCTBHE THUIPOKCHIA
LIMHKA C PacTBOpaMHU KHUCJIOT M IIEN0YEl, IPOBEACHHUE ONBITOB, MIUIIOCTPUPYIOLIUX HPUMEPHI
OKHCIIUTENIbHO-BOCCTaHOBUTENBHBIX PEAKIIMH (TOpEHHE, PEAKIIMU pa3I0kKEeHUsI, COEITUHEHNU).

Meosicnpeomemnmuule céasu

Peanusanus MexnpeaMeTHbIX CBSI3€H IPU M3YyUYEHUU XMMHUU B 8 KJIacCe OCYILECTBIISETCS
4yepe3 HCIO0JIb30BAaHME KakK OOIIMX €CTECTBEHHO--HAYYHBIX [IOHATHI, TaK M TOHATUH,
ABJISIIOIIUXCS CUCTEMHBIMU JUJISL OTAENIBHBIX IPEIMETOB €CTECTBEHHO--HayYHOI O [IUKJIA.

OOmue ecTecTBEHHO--HAyUHbl€ IOHATUSA: HaydyHbId (DaKT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CUHTe3,  Kjaccu(UKalus,  I[EepUOANYHOCTb,  HAOIMIOAECHHME,  HKCIIEPHMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: wmarepus, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJ, H30TOIBI,
PaTMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUH 3apsjl, BELIECTBO, Tel0, 00BEM, arperatHoe
COCTOSIHME BELIECTBA, Ia3, (PU3NUYECKHUE BEIUYUHBI, €IUHULBI U3MEpPEHHs, KOCMOC, IJIaHETHI,
3B&3161, ConHIle.

buonorus: gorocunres, npixanue, buocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOIIaeMble, TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUecKasi peakums

Ilepnonnuecknii 3akoH. Ilepuonmueckas cucremMa XxuMmuueckux isnemeHtos [[. H.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB XHUMHYECKHX
JJIEMEHTOB TNEPBBIX TPEX MEPUOJOB, KajMsl, KajdblMsl U UX COEAMHEHUHW B COOTBETCTBUU C
II0JIO’KEHUEM 3J1eMeHTOB B [leproanueckoii cucTreMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUAbl XUMHUYECKOM CBSI3U. THIIBI KPUCTAIJIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOH PEIIETKM M BUAA XUMHUYECKOU
CBSI3U.

Krnaccupukanus u HOMEHKJIATypa HEOPraHMYECKMX BeEIeCTB. XUMHUYECKUE CBOICTBa
BEILIECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COEAMHEHUM, I'€HETUYecKas
CBSI3b HEOPraHUYECKUX BEILECTB.

Krnaccupukanuss XMMUYECKUX PeakIMid MO pa3iuyHbIM IpU3HAKaM (110 YHUCIY M COCTaBY
YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TemIoBoMYy 3(G(deKTy, 1m0 H3MEHEHHUIO CTerneHen
OKHCJIEHUS! XMMHYECKHUX 3JEMEHTOB, IO O0paTHUMOCTH, IO Y4YacTHIO KaTajiu3aTopa). DK30- U
SHI0TEPMUYECKHE PEAKLIUN, TEPMOXUMHUUECKIE YPABHEHHUS.

[Tonatue o ckopoctu xuMHuYeckoil peakiuu. [loHsTHE 00 0OpaTHUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHsATHE O TOMOreHHBIX W TeTeporeHHbBIX peakuusax. [loHsTue o
kartanuze. llonstue o XuMuyeckoM paBHOBecHH. @akTOpbl, BIMSIONIME HAa CKOPOCTb
XMUMMUYECKOH peakuy U MOJI0KEHUE XUMHUYECKOT O PaBHOBECHSI.



OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIH OallaHC OKUCIUTENbHO-
BOCCTAHOBUTENBHOW peakuuu. COCTaBICHHE YPABHEHUN OKHCIHTENIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢c UCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 2MEKTPOIUTHUECKON ITHCCOUUALNU. DIEKTPOIUTHI U HEIEKTPOIUTHL. KaTnoHsl,
AHUOHBL. MeXaHu3M JUCCOLMAlMU BEIIECTB C pa3IM4YHBIMA BHJAMH XHMHYECKOW CBS3H.
Crenenp nucconnanuu. CuiabHbIE U clabble €K TPOIUTHI.

Peakiiuu noHHOro oOMeHa. YClIOBUS NMPOTEKaHHUsS peaKkIMii MOHHOro OOMEHa, MOJHbIE U
COKpallléHHbIE MOHHBIE ypaBHEHMs peakiuil. CBOICTBa KHCJIOT, OCHOBaAaHHI U coJiell B CBETE
MPEICTaBICHUNA 00 JIIEKTPONUMTUYCCKONW aucconmanuy. KadecTBEHHBIE pEaKIMd Ha WOHBI.
[Tonarue o rugponnse conen.

Xumuueckuii IKcnepumenm

O3HAaKOMJIEHHE C MOJEISMU KPUCTAUIMYECKMX PEHIETOK HEOPraHU4EeCKUX BELIECTB —
METAJJIOB M HEMEeTa/uloB (rpagura M ajMasa), CIOXKHBIX BELIECTB (XJIOpHAAa HATpUs),
UCCIIEZIOBAHUE 3aBUCUMOCTU CKOPOCTHM XHUMHUYECKOH peakUUu OT BO3IEHCTBHUS Pa3IMYHBIX
(bakTOpOB, HCCIEIOBaHUE IEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpOIEcca IUCCOLUANU
KHCJIOT, LIeJoued M cosiedl (BO3MOXHO MCIOJIb30BAHUE BMJIEO MAaTEpUANOB), IPOBEICHHUE
OIIBITOB, MJUIIOCTPUPYIOLIMX HMPU3HAKM MPOTEKAaHUs peakluil MoHHOro obmeHa (oOpa3oBaHHE
ocajka, BbIIEJCHHE Ta3a, O0O0pa3oBaHUE BOABI), OMNBITOB, WLIOCTPUPYIOLUIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUi (rOpeHHe, PeakuMH pPas3yIoKEHHs, COCJUHEHUS),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOLIbK) KA4YECTBEHHBIX pEaKUHWW Ha HOHBI,
pEeLIeHNE SKCIIEPUMEHTAIbHBIX 3aa4.

HemeTasiibl 1 X coeUHEHUS

OO6mas xapakTtepucTuka rajsoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
crerieHn okucineHus. CTtpoeHue M (U3MUYECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOr'€HOB.
XUMHUYECKHE CBOMCTBa Ha MpuMepe xJyopa (B3aUMOJEHCTBHE C MeTallJlaMM, HEMETaJlJIaMH,
menouamu).  XsopoBopopod. ConsHasg KUCIIOTa, XWMHUYECKHME CBOMCTBA, IIOJY4YEHHE,
npuMeHeHue. JlelcTBre XJIopa U XJIOPOBOJOPOAA HAa OPraHU3M 4YeIoBeKa. BakHenme Xiaopuabl
U UX HaXOXJICHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OcCoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTelneHu okucieHus. CTpoeHne u (U3NYECKUe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOpoJa U cepbl. AJUIOTPONHbIE MOAM(HUKALMN KHCIOPOAa U cepbl. X MMMUECKUE CBONCTBA
ceppl. CepoBOOPOJ, CTpOeHME, (u3nueckue M XUMHUdeckue cBoicTBa. OKCHIBI Cepbl Kak
IpecTaBUTENM KHCIOTHBIX OKCHIOB. CepHasl KucioTa, GU3NYeckue U XUMHUYECKHEe CBOMCTBA
(oOmme Kak NpeACTaBUTENI Kilacca KHUCIOT U crenuduyeckue). XUMHUECKHE pPeakLuy,
Jexaliue B OCHOBE IPOMBILIUICHHOTO Croco0a IOJIyueHHsl CepHOW KucioTel. [IpumeHneHue
cepHO# K1cnoThl. CoJlM CepHOI KUCIIOTHI, KAUeCTBEHHAs peakiys Ha cynbdar-uoH. Haxoxaenue
ceppl M €€ COEQUHEHUW B TpUpoJie. XHUMHUUYECKOE 3arps3HEHUE OKpYXKarollehd Ccpelbl
COCAMHEHMUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/1yXa M BOAOEMOB), CIHOCOOBI €ro
IIpeIOTBpALICHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIeHHs. A30T, pacnpocTpaHeHHE B TMpHpojae, (GHU3NUYECKUEe U
XUMHYecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHaK, ero Gpusndeckue 1 XuMU4eCcKre
CBOMCTBA, NOJTydyeHue U npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUYECKHE CBOMCTBa,
npumeHenue. KauecTBeHHas peakuus Ha MOHBI aMMOHHsA. A30THas KHUCIOTa, €€ IOJIy4eHHE,
¢u3nueckue W XUMHUYECKHE CBOWcTBa (00mME Kak TPEACTaBUTENS Kiacca KHUCIOT M|
crienuudeckue). Mcrnonb3oBaHue HUTPATOB M COJIEH aMMOHMS B KadeCTBE MUHEpPAJbHBIX



yaoopenuil. XuMHUECKoe 3arps3HEeHUe OKPY)KaIoLIeH cpelbl COSAMHEHUSAMH a30Ta (KUCIOTHBIE
JOX/IU, 3arpsi3HEHUE BO3AyXa, MOYBBl U BOJOEMOB). Docop, amioTponHble MOAUPUKALIUI
¢dochopa, ¢pusznyeckne u xummuueckue cporicrsa. Oxcua docdopa (V) u docdopnas kuciora,
¢usnyeckue M XUMHYECKHE CBOMCTBa, mnojydeHue. Vcmosb3oBanue ¢(ochaToB B KauecTBe
MUHEpaJIbHBIX Y00 PEHUH.

O6mas xapaktepuctuka 3y1eMeHToB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMsS. YTIEpo, alIOTPONHbIE MOAU(PHUKAIIUH, PACIPOCTPAHEHHUE B
npupoze, Gpuzndeckre U XuMu4Ieckue cBoicTa. AncopOius. Kpyrosopor yriepoaa B mpupoe.
Oxcunsl yriaepoaa, ux (Gpu3n4eckrue U XUMHUECKUE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJYyYCHUE M MPUMEHEHUE. DKOJOTHYECKUe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoMm yriepona (1V),
THIIOTE3a TJI00ATBbHOrO MOTEIJICHUSI KIMMaTa, MapHUKOBBIA 3 ¢eKT. YToibpHas KHUCIOoTa U eé
conmd, X (uzndeckue W XUMUYECKHE CBOWCTBA, IMOJIydeHHE W HpHUMeHeHue. KadecTBeHHas
peaknuss Ha  KapOoHaT-uoHbl. Mcronb3oBaHue  KapOOHAaTOB B OBITY, MEIHILHUHE,
IIPOMBILIUIEHHOCTU U CEJIbCKOM XO3SIMCTBE.

[lepBoHayasbHBIE MOHATUS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEAMHEHUSX yriiepona
(MeTaH, 3TaH, OSTWIEH, AalleTWIEH, 53TaHOJ, IJIMIEPUH, YKCycHas Kuciota). Ilpuponusie
VCTOYHUKHU YIJIEBOJOPOAOB (Yronb, HMPUPOIAHBIH Tra3, He(Th), MPOAYKTHI HX IepepaboTKH
(OeH3MH), UX POJIb B OBITY U IPOMBIIIIEHHOCTH. IIoHATHE 0 OMOIOrMYECKH Ba)KHBIX BEILECTBAX:
KHUpax, OenKax, YrjaeBoAaX — W HX pPOJM B JKU3HU 4YeJoBeKa. MaTepualbHOE EIUHCTBO
OpPraHWYEeCKUX U HEOPraHUUYECKUX COETUHEHUH.

Kpemuuii, ero ¢usnueckne M XUMHYECKUE CBONCTBA, IOJIyUY€eHHE U IPHUMEHEHUE.
Coenunenust kpemHus B mnpuponxe. OOmme mnpencraBieHuss o6 okcuae kpemaus (1V) u
KpeMHHeBoM kuciaote. CUIMKAThI, UX UCHOJb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxHeimue
CTpPOUTENbHBIC MaTepuajbl: KEpaMHKa, CTEKJIO, IEMEHT, OeToH, Xene300eToH. [IpobGremsr
0€30I1aCHOI 0 HCII0JIb30BAHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B MTOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3lioB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISTHOM KHCIIOTHI, IIPOBEIEHUE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPHA-MOHBI M HAOJIOJCHUE MPU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (Gpu3ndecKkrue ¥ XMMHUYECKHE CBOWCTBA TaJOr€HOB M MX COCIWHEHHUH (BO3MOXKHO
WCIOJIb30BAaHUE BUJIEOMATEPHUANIOB), O3HAKOMJIEHHE ¢ oOpa3lamMHu XJIOPUIIOB (TaJOTrE€HUJIOB),
O3HAKOMJIEHHE C o0pa3namMu ceppl M €€ COECOUHEHUSIMH (BO3MOXKHO MCIIOJIb30BAHHE
BUJEOMATepUanoB), HaOJOJeHHe Imporecca OOyriaMBaHMs  caxapa IOA  JeiicTBUeM
KOHLIEHTPHPOBAHHOIN CEpHOI KUCIIOTHI, U3y4eHHE XUMUYECKUX CBOMCTB pa30aBIEHHON CepHOH
KUCIIOTBI, NTPOBEJCHNE KAUECTBEHHOM peakLMM Ha Cyiab(paT-uoOH W HaAOII0JeHue Npu3Haka eé
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKMMHU CBOWCTBaAMM a30Ta, Gochopa M UX COEIUHEHUI
(BO3MOYHO HCHOJb30BAHKE BUAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U HOCHOpPHBIX yI00peHuil,
NoJy4yeHue, coOupaHHe, paclo3HaBaHWE W M3YYEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KAaueCTBEHHbIX peakIuid Ha HOH aMMOHUS M (ochaT-HOH U U3yYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJEWCTBUE KOHLIEHTPUPOBAHHON a30THONW KHUCIOTBI C MEAbIO (BO3MOXKHO
UCIOJb30BaHUE BUIAEOMATEPUAJIOB), U3YUEHHE MOjeNell KPUCTAIIIMUYECKUX PEIIETOK anMasa,
rpadura, ¢ynnepeHa, O3HAKOMJIEHHE C TPOILECCOM aJICcopOIMU pPacTBOPEHHBIX BEIICCTB
aKTUBHUPOBAHHBIM YTJIEM U yCTPOMCTBOM MPOTHUBOrasa, mojllyudeHue, cooupaHue, pacro3HaBaHue
U U3y4eHHUE CBOWCTB YIJIEKHUCIIOrO ras3a, MPOBEACHHE KaueCTBEHHBIX peakIMil Ha KapOoHAT U
CUJIMKAaT-MOHbl ¥ M3Y4YEHUE IIPU3HAKOB HUX MPOTEKaHUS, O3HAKOMJIEHWE C NPOAYKLHEN
CWJIMKaTHOW IPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTAIbHBIX 3aJad 10 TeMe «BaxHeimme
HEMETAJUIBl U UX COECAMHEHUS.



MeTasiibl M UX COeIUHEHUS

OOmasi xapakTepUCTUKAa XUMHUYECKUX OJJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HX
nonoxkeuus B [lepuoguueckoil cucteme xuMuueckux 3yeMeHToB . 1. MeHnneneeBa u CTpoeHUs
atomoB. CTpoeHHe MeTajuioB. MeTauMyeckas CBA3b WM METaUIMYecKas KpHCTaJUIMYecKast
pemérka. DJIEKTPOXUMHUYECKHI psi HanpskeHuH MeTauioB. Duznueckue M XUMHYECKHE
cBoiicTBa MetayuioB. O6mMe crnocoObl mosydyeHus: MeTauioB. [1oHsITHE 0 KOPpPO3UM METalIOB,
OCHOBHBIE CITOCOOBI AU THI UX OT Koppo3uH. CIiaBsl (CTaib, YyryH, JIOPATIOMUHHN, OpOH3a) U
WX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[IleounbIe MeTaIbL: MONIOKEHHUE B [lepuoanueckoi cucreMe XMuMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HaxXOXAeHUE B mpupone. Ouznueckue u XUMUYECKHE
CBOICTBA (Ha MpuMepe HaTpus U Kajiusi). OKCUABI U TUIPOKCUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COEAMHEHUH.

[IlenoyHO3eMeENbHBIE METAUIbl MAarHuii W KajubUUi: mnosiokeHue B Ilepumommueckoit
cuctemMe xuMmuueckux siemeHToB J[. M. MenneneeBa, CTpoeHHE KX ATOMOB, HaXOXIEHUE B
npupoze. Ousznyeckre 1 XMMUYECKUE CBOMCTBA MarHusl M Kaiuplus. BakHellnue coequHeHus
KaJbIust (OKCHA, TUIPOKCU, COTH). JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEeHUsl.

Amomunuii: nonoxenue B Ilepuomuueckoit cucreme xumudeckux snemeHtoB . U.
MenpeneeBa, CTpOo€HUE aToMa, HaXOXAEHUE B Npupoje. Puznueckue U XMMUYECKHE CBOMCTBA
amoMuHHsL. AM(OTEpHBIE CBOICTBA OKCHUJIA M TUAPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreMe xumudeckux isyemeHtoB [, U.
MeneneeBa, CTpOEHUE aTOMa, HAXOXKJIEHUE B npupoje. Pusnyeckrue U XUMUYECKUE CBOMCTBA
xene3a. Oxcupnpl, Tuapokcunsl u conu keneza (1) u xemesza (Ill), mx cocra, cBoiicTBa u
MOJTy4YEHUE.

Xumuueckuii IKcnepumenm

O3HAKOMJIEHHE C O0Opa3lamMu MEeTaUIOB W CIJIaBOB, WX (U3MUYECKHUMH CBONCTBAMH,
M3y4YEHHE pe3yibTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIIOJIb30BAHHE BUJIEOMATEPUAJIOB),
0COOEHHOCTEN B3aMMO/IEHCTBUS OKCHJIA KaJbLiUsA M HATpUs C BOAOH (BO3MOXHO HCIOJIB30BAHUE
BHJIEOMATEPHUAJIOB), HCCIEAOBAaHUE CBOWCTB >KECTKOM BOJbI, Tpollecca TOPEHHUs jKeje3a B
KHCIopoae (BO3MOXXKHO  HCIOJB30BAaHUE  BHUICOMATEPUAJIOB), MPHU3HAKOB  IPOTEKAHUSA
KAueCTBEHHBIX PEAKIMi HA MOHBI: MarHus, KaJbLUs, aJIIOMUHUS, LIUHKA, *kene3a (1) u xeneza
(1), meau (1), HabmoIeHUE U ONMUCAHKME TPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMHU HATPHS,
KaJgusl M KaJbIus (BO3MOXKHO HCIOJb30BAaHUE BUJCOMATEPHANIOB), HUCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB I'MJPOKCH/IA ATIOMUHHUS U TUAPOKCHJIA [IUHKA, PELIEHNE SKCIEPUMEHTAJIBHBIX 33/1a4 110
Teme «BaxHelnme MeTalibl U UX COEIUHEHUS.

XuMus 4 OKpy:Kamas cpeaa

BemectBa 1 maTepuasbl B MOBCEIHEBHOM KM3HU yenoBeka. bezonacHoe mcnosb3oBaHue
BEIIECTB U XUMHUYECKUX peakuuii B ObiTy. IlepBas momomp npu XMMHUYECKUX OKOrax H
OTpaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPAIUs
Bemects, ganee — [1JIK). Poib xumMuu B perieHr# 3KOJIOTHUECKUX MPoOIIeM.

Xumuueckuii IKcnepumenm:

n3y4deHne o0pa3IoB MaTepHaIoB (CTEKJIO, CIUIABBl METAJUIOB, TOJIMMEPHBIE MATEPHUAIIBI).

Mescnpeomemnvie ceasu

Peanuzanust MEXNpeaMETHBIX CBsI3el MPU U3YUEHUU XUMHH B 9 Kjacce OCYIIECTBISIETCS
yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHSATHH, TaK U TOHSTHUH,
SIBJISTFOLIIUX CSI CHCTEMHBIMHU JIJIS1 OTJI€JIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.



OOmme ecrecTBEHHO-HAYYHbIC IOHATHS: Hay4dHbId (akT, TUMOTe3a, 3aKOH, TEOpHs,
aHalM3,  CUHTE3,  Kjaccuukalusi,  MEepUOJAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEIUPOBaHHE, U3MEPEHHE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA 3()(PEKT, TEXHOIOIHsl, MaTEpPUaJIbL.

®duznka: MaTepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWJ, HW30TOIBI,
PaaMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsAl, NPOBOJHUKH, IOIYNPOBOJHHUKH,
TUDIIEKTPUKH, (POTORIIEMEHT, BELIECTBO, TeJO0, 00BEM, arperaTHOe COCTOSHUE BEIIecTBa, ras,
pacTBOp, pacTBOPHUMOCTh, KpUCTajuIMyeckas peméTka, CIiiaBbl, (U3NMYECKue BEIUYUHBL,
€IMHULbI U3MEPEHUS], KOCMUUYECKOE TPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CONHIIE.

Bbuonorust: ¢orocunTes, apixaHue, Omocepa, IKOCHCTEMA, MUHEpAJbHBIE YI00pEHUs,
MHUKPOIEMEHTBI, MAKPO3JIEMEHTHI, [IUTATEIIbHBIE BEIIECTBA.

['eorpapms: atmocdepa, ruIpocdepa, MHHEpaNbl, TOPHBIE TOPOABI, IIOJE3HBIC
HCKOIIa€MBbIE, TOILIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIbTATbBI

JImuHOCTHBIE pE3yJbTaTHl OCBOEHHS IMPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0J/1e O0yUeHHsI XUMHUH B €IMHCTBE y4eOHOW U BOCIIUTATENIbHON JAESITEIbHOCTH B
COOTBETCTBHH C  TPAAUIIMOHHBIMH  POCCHHCKUMHU  CONHMOKYJIbTYPHBIMA H  JYXOBHO-
HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIAMH U HOPMaMH TOBEICHUS U
CIIOCOOCTBYIOT IPOI[ECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIMH 00yJaIOIINXCSl.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH TO3UTHBHBIX I[EHHOCTHBIX OPHEHTAIMHA W pacIIUpEHHE ONbITa NEITeIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHOTHY€CKOT0 BOCTIUTAHMS

[IEHHOCTHOT'O OTHOIIEHUS K OT€UYEeCTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYUHOMY
HAClleINI0, TOHUMAaHHUS 3HAYEHHUS XUMHUYECKOW HayKd B JKU3HU COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHOH MH(pOpMaNUel O MepeoBBIX JOCTHKEHHUSIX U OTKPBITHIX
MHUpPOBOH M OTEUYECTBEHHOW XHMHUH, 3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE
MUpa U 00IIECTBA;

2) TPasKIAHCKOTO BOCTIUTAHUS :

NPE/ICTABICHUSI O COIMAJBHBIX HOPMaxX M IPaBUJIAX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMITETEHTHOCTH B OOIECTBEHHO  TOJIE3HOM,
y4eOHO-MCCIIeOBATENILCKOM, TBOPYECKOW M JPYTMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM AESITETLHOCTH MIPH BBHIMOJIHEHUHU y4eOHBIX, TO3HABATENIBHBIX 33/1a4,
BBITIOJITHEHUH XHMHYECKUX JKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B TIPOIECCe TOW y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJCHHWE M IOCTYNKH CBOMX TOBAapHUIICH C IMO3ULMUU HPABCTBEHHBIX WU
MPABOBBIX HOPM C y4ETOM OCO3HAHHUS MOCIIEACTBUNA OCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA

MHUpPOBO33PEHUECKHE  TIPEICTABJICHUS O  BEHIECTBE M  XMMHUYECKOW  pEaKIuw,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U COCTAaBJISIONIME OCHOBY IS
NOHMMAaHHUs CYHIHOCTH HAy4yHOM KapTHHBI MHpa, TMpelncTaBleHuss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3AX YENOBEKa C MPUPOIHON Cpenoi, o ponu
XMMHHU B TO3HAHUH STUX 3aKOHOMEPHOCTEHH;

MO3HAaBaTeNIbHbIE MOTHBBI, HAalpaBleHHbIE Ha TOJYyYEHHE HOBBIX 3HAHUHW MO XUMHH,
HeoOXomuMble i OOBSICHEHUS HAOJIOMaeMBIX IPOLECCOB M SBJICHUH, ITO3HABATEIbHOM,
MH(POPMALMOHHON M YUTATEIbCKOM KYJIBTYPBI, B TOM YUCJIC HABBIKOB CAMOCTOATEIBHON paOOTHI
C Yy4eOHBIMH TEKCTaMH, CHPAaBOYHOW JHMTEPATYypOW, MOCTYIMHBIMH TEXHUYECKHMHU CPEICTBAMHU
WH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEeC K OOYyYEHHWIO W TIO3HAHUIO, JFOOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pa30BaHUIO, MMPOEKTHON M HMCCIEI0BATEIbCKON NESITEIbHOCTH, K OCO3HAHHOMY BEIOOpY
HAIPaBJICHHOCTH M YPOBHS 00YYCHHUS B JaTbHEUIIEM;

4) popMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH J>KM3HH, OTBETCTBEHHOIO OTHOWICHHS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3I0pOBBIH 00pa3 KHM3HHM, OCO3HAHHE IOCJIEICTBUH W HENPHUITHE BPEIHBIX
NpUBBIYEK (YHNOTpEOJIEHUs] aJKOroys, HapKOTHUKOB, KypEHHUs), HEOOXOIMMOCTH COOIIONECHHUS



npaBusl OE€30MACHOCTH MPU OOpAIIeHWH C XUMHUYECKMMH BEIIECTBAMU B OBITY U peajbHOMI
KU3HH;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTHYECKOMY U3YUYEHHIO MPOodECcCHii U Tpyaa pa3IudHOro poja, yBaXKEHHE K
TpyAy W pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHCI€ Ha OCHOBE IPUMEHEHUS
MpPEeIMETHBIX 3HAHUW 10 XWUMHU, OCO3HAHHBIA BHIOOD WHIWBHUAYaJbHOW TPACKTOPHUH
MPOJIOJDKEHUST O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHWMHH,
OOIIECTBEHHBIX WHTEPECOB W IMOTPEOHOCTEH, yclemHoW MpodeccHoHAILHON NeITeThbHOCTH U
pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCSA B TPO(EeCCHOHABLHOM cperne;

6) 3K0JI0rM4eCcKOro BOCIHTAHMSA:

AKOJIOTMYECKHU 1€JeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emIle,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHHE IIEHHOCTH 30POBOTO M 0e30MacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HAHUE I[EHHOCTU COOJIOAEHHs PaBHl 0€30IacHOr0 MOBEAEHHS MpU paboTe C BEIIeC TBAMHU,
a TAKXKE B CUTYALMSX, YTPOXKAOIIMX 310POBBIO U )KU3HU JIHOJEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4aeMble NMPH W3YYCHUM XUMUU, Ui PELICHHS
3a/1a4, CBA3aHHBIX C OKpYKaroLell TpUPOAHON Cpeoil, 1Jisl MOBBILIEHUS! YPOBHSI 3KOJIOIMUYECKOU
KYJIbTYpbI, OCO3HAHUS TJI00aJbHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJieM U MyTed WX pelIeHHs
NOCPEJCTBOM METO/0B XMMHUHU, 3KOJOTMUECKOI'0 MBILIUIEHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOU U COLIMATIbHON ITPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMeTHBIX pPe3yibTaTOB BBIACISAIOT 3HAYUMBIE MU (HOpMHUPOBAHHS
MHPOBO33peHUsI OOIEHAyYHbIC TTOHATHUS (3aKOH, TEOpHWs, NMPHUHIUII, TUIIOTE3a, (DaKT, cucTema,
Mpoliece, SKCIEPUMEHT U APYToe.), KOTOPhIE MUCMOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHHUE O
LEJIOCTHOM Hay4yHOM KapTUHE MHpa, U YHUBEpcalbHble ydeOHblE ACWCTBUs (TIO3HABaTEIbHBIE,
KOMMYHHKATHBHbBIC, PETYISITUBHBIC), KOTOpPBIE 00ECIeuynBarOT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOATENILHOMY IJIAHUPOBAHUIO U OCYILIECTBIICHUIO YI4E€OHOU e TeIbHOCTH.

Ilo3HaBaTenbHBbIC YHUBEPCAIbHbIC YUeOHbBIE AeHCTBHS

ba3oBrblie 1ornyeckue A1eMCTBUA:

YMEHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU 3HAHUM:
pacKpelBaTh CMBICII XMMHYECKHUX [MOHATUN (BBIIENSATh MX XapaKTEepHble IPU3HAKH,
yCTaHABIMBATh B3aUMOCBS3b C IPYTMMH MOHSATHSMH), UCIOJIB30BATh MOHITHS JIJIs1 OOBSICHEHUS
OTAENbHBIX (DAaKTOB M SBICHHI, BHIOMpPATh OCHOBAHMS W KPUTEPUH [UIS KJIACCH(PHUKAIUU
XUMHUYECKUX BEIIECTB U XUMHUECKUX PEaKLUU, yCTaHABIUBATh PUYUHHO-CJIEACTBEHHbIE CBSI3U
MEXy 00bEKTaMH U3y4YEHHS, CTPOUTDH JIOTUUECKHE pacCyXIeHus (MHAYKTUBHbBIE, TeAYKTUBHBIC,
10 aHAJIOTMH ), JeJIaTh BHIBOBI U 3aKJIHOYECHUS;

yMEHHUE MPHUMEHSTh B IMPOIIECCE MO3HAHUS MOHATHS (NMIPEIMETHBIE U METalpeaMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOJb3yEeMble B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMUU MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMHUYecKas (opMyiaa W ypaBHEHHE XUMHUYECKOW pEaKIMd — TMpU pEIIeHuHu Yy4eOHO-
MO3HABATENILHBIX  3a7a4, C Yy4ETOM OTUX MOJCJIBHBIX TPEACTABICHUN BBISBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBIATH O0OIIKME 3aKOHOMEPHOCTH, MPUUUHHO-CJIE/ICTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3y4aEMBbIX MPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBareibckne 1eiicTBUA:



YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMUS, a
TaKKe B KauyecTBE OCHOBBI s (POPMHUpPOBAHUS TUIOTE3bl IO IMPOBEPKE IPABHIBHOCTU
BBICKAa3bIBaE€MbIX CYXKJICHUM;

npuoOpeTeHre OmblTa MO IUIAHWPOBAHMIO, OPraHU3allMU W IMPOBEIEHUI0 YUYEHHYECKUX
9KCIEPUMEHTOB, YMEHUE HA0II0/1aTh 3a XOJIOM IpoLecca, CAaMOCTOSTENIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHS M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCJIEZIOBAHUS, COCTABJIATh OTUYET O MPOJIeTaHHOM paborTe.

Pabora c unpopmanueii:

yYMEHME BBIOMpPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO Pa3IMUHBIX BUJIOB
1 GOpM IpPEACTAaBICHUS, TTOTYYaEMYIO U3 pa3HbIX HCTOYHUKOB (HAY4IHO-TIONMYJISIpHAS IUTEPATypa
XMMHMUYECKOTO COAEp)KaHUs, CIpaBOYHblE Mocolus, pecypcbl IHTepHeTa), KpUTHUYECKU
OLIEHUBATh IIPOTUBOPEUYNBYIO U HEOCTOBEPHYIO MH(POPMALIHIO;

YMEHME NPUMEHSATh Pa3IMUHblE METOABI U 3alIPOCHI IIPH MTOUCKE U 0TOOpe UH(pOpPMaLUU U
COOTBETCTBYIOLIMX JJAHHBIX, HEOOXOIUMBIX JJIs1 BBIIOJIHEHHs y4€OHBIX U I03HABATENIbHBIX 33124
OIPENeNEHHOT0 THMA, MPUOOPETEHHE ONbITa B O0JIACTH HCHOJIb30BAHHUSA HH(OPMALMOHHO-
KOMMYHMKATUBHBIX TE€XHOJIOTHH, OBJIaJIeHNE KYJIbTYpOi aKTUBHOI'O MCIIOIb30BAHUS PA3JIUYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSTEJIbHO BBIOMPATh ONTUMAlbHYIO (GOpMY MPEICTaBICHUSA
MHPOPMAIMN U WJUTIOCTPUPOBATh PELIaeMble 3aJayd HECIOKHBIMH CXEMaMH, AMarpaMMaMH,
apyrumMu GopMaMu rpauKi ¥ UX KOMOWHAIIUSIMH;

YMEHHME MCIIO0JIb30BaTh M aHAJIM3UPOBATh B Ipolecce Y4eOHOW M MCCIIeI0BaTEIbCKON
JEeSITeIbHOCTU MH(OPMALIHIO O BIUSHUM MPOMBIIIIEHHOCTH, CEJIbCKOI'0 X035ICTBa M TpaHCIOpTa
Ha COCTOSIHME OKpYXKaroIlel NPUPOIHOM cpeabl.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIC Y4eOHbIe AelicTBUS:

yMEHMsI 3aJaBaTh BONPOCHl (B XOjAe aAuaimora MU (WiIM) JAUCKYCCHM) IO CYLIECTBY
obcyxnaemMoil TeMbl, (GOPMYJIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJIJIOKEHHOM 3a7auu;

YMEHMsI IPEICTABIATH 1OJyYEHHbIE PE3YIbTaThl TO3HABATEIILHOM N€ATENbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPE3YyJbTATOB BBIIOJHEHUS XUMHUYECKOIO
JKCIEpUMEHTa (J1aDOpaTOPHOIrO OMbITa, JAOOPAaTOPHOM pabOThl IO HCCIEIOBAaHUIO CBOMICTB
BEII[ECTB, y4eOHOT O TPOEKTA);

YMEHMsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABaTEIbHOU U
MCCIIEIOBATEIbCKON JEATebHOCTH HPU PELIEHUH BO3HUKAIOUIMX Mpo0JieM Ha OCHOBE Ydéra
OOIIMX MHTEPECOB M COIVIACOBAHUS MO3ULIMHA (00CYXAeHus, OOMEH MHEHUSMH, «MO3TOBBIE
IITYpPMBI», KOOPJMHALIUS COBMECTHBIX JEHCTBUM, ONpeaeIeHNe KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOM paOOTHI U APYTHE).

PeryasiTuBHBIe yHUBepcalbHbIe y4eOHbIe 1eficTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPEAEIATh eI AesTeIbHOCTH, IUNIAHNPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TPH HEOOXOOUMOCTH KOPPEKTUPOBATH CBOI JEATEIbHOCTb, BbIOMPATH
HauOonee HS(¢eKTUBHbIE CHOCOObI  pemeHuss Yy4eOHbIX U I1O3HABaTEeNbHBIX  3ajad,
CaMOCTOATEJIBHO COCTaBIIATh WJIM KOPPEKTHPOBATH IMPEMIOKEHHBIN AJITOPUTM ACHCTBUN IIPH
BBINIOJIHEHUH 3aJaHUM C yd4€TOM IIOJlydeHUs HOBBIX 3HAHUM 00 HU3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKLHAX, OLIEHUBATh COOTBETCTBUE MOJYyYEHHOI'0 pe3ysibTaTa 3asBJICHHON LeH,
yYMEHHE UCTOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Ipe/laraeMble B yCJIO BUH 3a/1aHUH.

NPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO O00S3aTENBHOTO COAEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (QenepanpHOil pabodeil mporpaMMol, BBIIEISIOT: OCBOCHHBIC



O6y‘laIOI_HI/IMI/ICH Hay4YHbIC 3HAaHUA, YMCHHUA H CII0COOBI HeﬁCTBHﬁ, Cl'IeLII/I(i)I/I‘leCKI/Ie JJIA

npeaMeTHoH o0nactu «XuMus», BUABI JEATEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpeTalNy, IPeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHbBIX YU€OHBIX U HOBBIX CUTYaI[UsX.

K konmy oOyueHus B 8 kJlacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh COPMUPOBAHHOCTH Y 00 yUaIOIUXCS YMEHUIA:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHYECKUX IMOHSATUN: aTOM, MOJIEKYJa, XUMHUYECKUM
AJIEMEHT, TMPOCTOE BEIECTBO, CIIOXHOE BEIIECTBO, CMech (OIHOpOAHAs U
HEOJIHOPOJHAs), BaJEHTHOCTh, OTHOCHUTEJbHAsi aTOMHas W MOJEKyJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJISI XUMHUYECKOIO
JJIEMEHTa B COCNWHCHUU, MOISPHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPUIIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKasl Peakius, Kiaccupurarus
peaKkiMii: peakiiuu COCIUHEHUS, PEaKIIMU Pa3JIOKEHUsI, PEaKIIMU 3aMEelICHUS, PEaKIun
o0MeHa, 9K30- ¥ SHJA0TEPMUYECKUE PEAKIIUH, TeIJIOBOU 3 PeKT peakuuu, sApo aToma,
AIIEKTPOHHBIM CIIOW aToma, aTOMHas OpOMTaslb, paguyc aToOMa, XUMHUYECKas CBS3b,
NOJIIpHAsl U HENOJSIPHAsl KOBAJEHTHAsl CBsA3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBast 10Jis BellecTBa (IpOLeHTHAs: KOHIEHTpalus) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH M HPUMEHSATH 3TH
MOHATUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPALLICHUI;

UCMOJBb30BaTh XUMHUYECKYI0O CHMBOJHMKY JJIsI COCTaBieHUS (OpMyJd BELIECTB U
YpPaBHEHUIN XMMHUYECKUX PEAKIIN;

OMpENEeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEMEHb
OKHCIIEHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHUAX, MPUHAMIEKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COeAMHEHUH 1o ¢dopMynaM, BHUA XUMHYECKOH CBS3H
(KOoBaJIeHTHAsI 1 MIOHHAS) B HEOPTaHUYECKUX COCAMHCHUSX;

packpeiBaTh cMmbich Ilepuogunueckoro 3akona JI. M. MeHneneeBa: 1eMOHCTpUPOBATH
MNOHUMAaHUE MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHMYECKHX JJIEMEHTOB OT HMX
nonoxkeHuss B llepuoanueckoil cucreme, 3aKOHOB COXPAaHEHUS MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YY€HHS, 3aKOHa ABOraapo;
OMKCHIBAaTh M XapakTepu3oBaTh TabmmuHyio Qopmy Ilepuogudeckoit CHCTEMBI
XUMHUYECKUX D3JIEMEHTOB: pa3jMuyaTh MOHSITUS «TJaBHas moAarpynmna (A-rpymmna)» u
«mobounass moarpynmna (b-rpymnma)», Manpie u OoiblMe MEPHOABL, COOTHOCHTH
0003HaueHus, KOTopble uMetoTcst B Tabmuie «llepuonnyeckas cucreMa XHMHUYECKUX
anemenToB JI. . MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsja  sapa, oOIee 4YHUCIO DIEKTPOHOB H
pacnpeneneHue ux Mo 3JIEKTPOHHBIM CIIO0sIM);

KJIacCU(HUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUUYECKUE BEIECTBA, XUMUYECKUE
peakiuu (Mo YHMCIy U COCTaBY YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEMJIOBOMY
shdexty);

XapaKkTepU30BaTh (OMHCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB DPA3IUYHBIX
KJIaCCOB, TMOATBEpXkAas  OMNHCaHUE MpUMEpaMHd  MOJIEKYJISPHBIX  ypaBHEHHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCMMOCTH OT MX Ka4ye€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIUYHBIX YCIOBHUSIX;
BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 0 GOopMyJie COSNUHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, NIPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW peaKIUu;



MPUMEHSITh OCHOBHBIE OINEPAllMUA MBICIUTEIBHOU NEATEIbHOCTH — aHAJIW3 W CHUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMAaTHU3alllI0, KIacCu(UKalKio, BbIBIEHUE MPUYMHHO-
-CJIEICTBEHHBIX CBSI3€M — JIJI1 M3YYEHHUS! CBOMCTB BEILIECTB M XMMHYECKHX pPEaKIU,
€CTECTBEHHO-HayYHble ~ METOABI ~ MO3HAHUSA —  HAONMIOJEeHHWe,  W3MEpEeHHe,
MOJIeJTMPOBaHUE, SKCIEPUMEHT (peabHbI U MbICICHHBIN);

ClIeoBaTh TIpaBUJAaM TOJB30BAHUS XUMHYECKOW TIOCYIOM ©  JabopaTOpHBIM
00Opy/lOBaHUEM, a TaK)Ke MpaBHJIaM OOpAIIeHHsS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMU TI0 BBIMOJHEHUIO TA0OPATOPHBIX XUMHUYECKHUX OMBITOB IO MOTyYEHHUIO
U COOMpaHHMIO Ta3000pa3HBIX BEMIECTB (BOXOPOJAa M KHUCJIOPOIA), MPUTOTOBIIECHUIO
pacTBOPOB € OMpPENENEHHON MAacCCOBOM JIOJIEW PaCTBOPEHHOTO BEMIECTBA, MIIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKHUE IKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IICIOYCH H
KHCIIOT C TOMOIIBIO MHANKATOPOB (JTaKMyc, (eHONPTaIenH, METHIIOPAHK U JAPYTHE).

K konmy oOyueHus B 9 kiiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(OPMUPOBAHHOCTh Y O0YUAIOLINXCS YMEHUMN:

PACKpPBIBAaTh CMBICJI OCHOBHBIX XMMHMYECKHUX IOHSTUN: XUMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, BAJICHTHOCTD,
JIEKTPOOTPULIATENBHOCT, CTENEHb OKHMCIEHUS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEMJIOBOU 3(PPEKT peakiuu, MoJb, MOJISPHBIA 00BEM, pacTBOp, IIEKTPOIUTHI,
HE3JIEKTPOJIMTHI, 3JIEKTPOIUTHYECKasl IUCCOLMALUS, PEAKUUH HOHHOTO OOMEHa,
KaTaln3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble pPEaKItH,
OKHMCJIMTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHUCIUTENIb,  BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAHOBJIEHHE, aJUIOTpOIuUs, aM(OTEpPHOCTb, XHUMHYECKas CBS3b
(KoBaJleHTHAsl, WOHHAs, MeETAJNIMYecKas), KpHUCTaUIMYecKas peumeéTka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMMUYECKOH peakuuu, HpedeNbHO [JOIyCcTUMAas
koHuenTpamus [1JIK BemecTna;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX MOHATUH M NPUMEHATH 3TH
MOHATHUS TIPU OMHMCAHUH BEUIECTB U UX MPEBPAIICHUI;

UCTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJISI COCTaBJICHUS (OPMYJT BEIIECTB U
YPaBHEHHMM XUMHUYECKUX PEaKIINii;

ONpENENATh BAJICHTHOCTb U CTENEHb OKHUCJIEHUS XMMHMYECKUX DIEMEHTOB B
COCIVHEHMSIX PA3IMYHOIO COCTaBa, IPUHAIJIEKHOCTb BEILECTB K ONPEIEIEHHOMY
KJaccy COequHEHMH Mo (opmysiaMm, BUJ XMMHUYECKOW CBs3M (KOBaJleHTHAs, MOHHAs,
MeTaJuIM4yecKas) B HEOPraHMYeCKMX COEIMHEHUSX, 3aps] HOHAa IO XMMHUYECKOM
dopmyre, xapakTep Cpeibl B BOJHBIX PaCTBOpax HEOPraHUYECKHX COEAMHEHUH, THII
KPUCTAJUIMYECKOHN PEIIETKY KOHKPETHOI'O BELLECTBA;

packpbiBaTh cMbica [lepuonudeckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATH
€ro IOHMMaHUe: OMUCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy Ilepronuueckoit
CHUCTEMbl XHMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATUS «rjaBHas noarpynna (A-
rpynna)» u «mnobounas mnoxarpynna (b-rpymma)», Mmansle u GoJbliue IEPUOADI,
COOTHOCHUTh 00O3HAaueHMs, KOTOpbIE MMEIOTCS B IEPUOAMYECKOW Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsn Aapa, olIiee YMCIo 3JIEKTPOHOB U paclpeielIeHne UX 10 IEKTPOHHBIM CII0sM),
O0BACHATH OOILIMEe 3aKOHOMEPHOCTM B HW3MEHEHMHM CBOMCTB DJJIEMEHTOB M UX
COEIMHEHUM B IpeAenax MajblX IEPHOJO0B M TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaCCU(PUIIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakuuu (1Mo YMCiAy M COCTaBY YYacTBYIOIIMX B PEAKLUU BEIIECTB, IO TEMJIOBOMY
3pdeKTy, 10 U3MEHEHHIO CTEIEHEH OKUCIEHUS! XMMHUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMHCHIBATH) OOIIME U cHeU(UYecCKue XUMUYECKHE CBOWCTBA
MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIasl ONMCaHUE TTPUMEPAMH MOJIEKYIISIPHBIX U
WOHHBIX YpaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIINi;

COCTaBJIAATh YPAaBHEHUS SJIEKTPOJUTUYECKON AMUCCONMALIMU KHUCIIOT, IIEeJI04YeH U COJIeH,
MIOJIHBIE U COKpALIEHHbIE YPaBHEHMs peakluii HOHHOTO oOMeHa, ypaBHEHHUs peaKIHii,
MOATBEPXKAAIONINX CYLIECTBOBAaHWE TI'E€HETHYECKOM CBSI3M MEXAY BeIIeCTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA IOCPEACTBOM
COCTaBJICHMSI 3JIEKTPOHHOI'0 OajlaHCca 3TUX PEaKLUi;

MIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUH B Pa3IMUHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacchl BEILIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 dJIeMeHTa 0 GpopMylie COeNUHEHHUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIHH;

coOMI0aTh TpaBWiIa MOJIb30BAHMS XUMHYECKOM TOCYAOM U  J1abopaTOpHBIM
o0opy/noBaHUEM, a TakXKe IpaBWia OOpalleHHs] C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKIUSAMH 110 BBINOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX ONBITOB IO MOJYyYEHUIO
¥ COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (AMMHUAKA U YIIIEKHCIIOrO rasa);

IIPOBOJIUTH PEAKLIMH, MMOJTBEP)KIAIOIINE KaYeCTBEHHBIH COCTaB pa3jIMUYHbIX BEIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOPHI-, OpOMUA-, MOIUI-, KapOoHaT-, docdart-,
CHIIMKAT-, Cylb(}aT-, THIPOKCHI-MOHBI, KATHOHBI aMMOHHUS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHX BELIECTB;
MPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIbHON IESTEILHOCTH — aHAlu3 M CHUHTE3,
CpaBHEHHE, OO0O0OIleHHe, CHCTEMAaTU3allMI0, BBIIBICHHE NPUYNHHO-CIEICTBEHHBIX
CBsI3e — U1 M3YYEHHS CBOWCTB BEIECTB M XHMHUYECKUX pEaKUUH, eCTECTBEHHO-
HayyHble METOAbl IO3HAHUS — HaAONIOJEHHEe, U3MEpPEHUE, MOJAEIUPOBAHUE,
AKCIEPUMEHT (pEabHbII U MBICIIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HMara nupposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bceero H3YYCHUS oOpa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Posib XuMuu B KU3HU 1 bubmioreka [IOK
yejioBeKa. Tea 1 Belecrsa 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsiTve 0 MeTOax MO3HAHUS B 1 bubmoteka [JOK
XUMUHU 07.09.2023 | https://m.edsoo.ru/ff0d227e
[Tpaktrnueckas padora Ne 1 «IIpaBuna
3 paboThI B JTaOOPATOPUH M ITPUEMBI 1 bubmorexa [IOK
oOpatieHus ¢ JJabopaTOpHbIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTeie BemecTBa U cMecr. CriocoOb! 1 bu6mmoreka [JOK
paszeneHus: cMmecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2
5 «Pa3genenue cmeceit (Ha npumepe 1 brbmorexa [TOK
A . PHMEp 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL I MOICIY b 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE JIEMECHTEL. 3HAKH 1 bubmioreka [IOK
(CHMBOJIBI) XUMHUYECKUX JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa [JOK
P o 28.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 butmmorexa [IOK
YIPHOSY 02.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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 NOCTOSHCTBA COCTaBa BEICCTB.

bu6mmoreka [JOK
10 Xummiecias Gopmyna. Banenrrocts 05.10.2023 | https:/m.edsoo.ru/ffod2eae
ATOMOB XUMHUYECKUX IJIEMEHTOB
11 OTHOCHUTENIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XMMHYIECKOT O bubmioreka [IOK
JJIEMEHTA B COEAUHEHUU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Moib. bubmotexa [JOK
MousipHast Macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne 1 XUMUICCKHEC SIBICHUS. bubmioreka [IOK
XuMHYeCKast pEaKIHs 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ ycloBUs IPOTEKAHUS bubmuorexa [IOK
XUMHUYCCKUX PEaKIHit 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MACChl BEUIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brrancnenust Komu4ecTa, Macchl
17 BEILIECTBA 110 YPAaBHEHUAM XUMHUUYECKUX bubmmorexa [IOK
m . P 09.11.2023 | https://m.edsoo.ru/ff0d5708
peaKximii
K AKIUN
. ( naccn(1)1/11(2;1111/121 XHUMHYECKHUX PEaKIl Bu6morexa LIOK
COCHMTIEHILA, PASTIOTCHIA, 13.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B.JI — Y4EHBIN-
19 9H I/IKJI(;)I'II\ZOI:/I(():FOBO6O6Y q::: u Bubmioreia LTOK
a AHCT. Hf 16.11.2023 | https://m.edsoo.ru/ff0d40c4
cHCTeMaTu3alus 3HAaHUH
20 Kontponbnas pabora Nel mo reme bubmuoreka LIOK
«BemiecTBa 1 XUMHUUECKHE pEAKLIUN» 20.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmech razos. Cocras bu6mioteka LIOK
Bo3ayxa. Kucnopon — anemeHT u 23.11.2023 | 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 BemectBo. O30H

duznyeckue U XUMHUYECKHUE CBOMCTBA

29 bu6moreka [JOK
KHCIIOPOAA (PEAKLH OKHCICHILS, 27.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcuaax
C 0

22| saGoparopit  npovsrnocr Bubmnonera LIOK

paTop P ' 30.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoi 3¢HeKT XuMHIECKOM

24 peakiuu, MOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- 04.12.2023 | https://m.edsoo.ru/ff0d4790
Y SHJOTEPMHUYECKUX PEaKIHIX
To o (HedTH, yTO €TaH).

25 3arH J:/;ieliieq;z y:(aﬂillfol\cdogb? iro bubmorexa [TOK

P AYxa, 07.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
IT 6ota Ne 3
26| loayesmic cotmpartne xmcnopors BitGmioreta LIOK
Y . p poaa, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE ero CBOMCTB»

97 Bonopon — 35eMeHT u mpoctoe bubmmotexa [IOK
BeniecTBo. Haxoxenue B npupoze 14.12.2023 | https://m.edsoo.ru/ff0d4ddO

28 duznyecKkre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoja. [Ipumenenue Bogopona 18.12.2023 | https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHE O KUCIOTAX U COTSIX bubmorexa [JOK

21.12.2023 | https://m.edsoo.ru/ff0d50d2

30 CriocoOblI IOJIy4eHHSI BOIOPO/Ia B bubmoteka [JOK
nabopaTopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Ipaktueckas paborta Ne 4 o reme

31 «ITonmyuenue u cobupanue BOAOpoaa bubmorexa [JOK

i P AOPOAS, 28.12.2023 | hitps://m.edsoo.ru/ff0d4f42

H3Y4YEHHUE €ro CBOMCTB»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MounsipHblil 00bEM ra3zoB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo 11.01.2024 | https://m.edsoo.ru/ff0d542e
B 6néma,
38| necorna raa o ero msnceriony buorera L1OK
B MY 15.01.2024 |  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEI[ECTBA UJIU 00BEMY
Beraucienus 00bEMOB Ta30B 10
34 AQBHEHMIO PEAKIMU Ha OCHOBE 3aKOHA brbamorexa [IOK
P . peakh . 18.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUI ra30B
35 du3znyecKkne 1 XUMUYECKHE CBOMCTBA bubmotexa [JOK
BOJbI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [loHsiTHE 00 bu6mmoreka [JOK
WH/IUKATOPaxX 25.01.2024 | https://m.edsoo.ru/ff0d59e2
B . Hacebiiie e
| o Mo
B P DL 29.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 707151 BelllecTBa B pacTBOpe
[IpakTueckas pabota Ne 5 o reme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
orpenenéHHoN MaccoBO ojei 01.02.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTtponbsnas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bomopoza. Bonay» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KJIacCupUKaIus, bubmuotexa [IOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonyuenue u XMMHYECKHE CBONCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6mmoreka [JOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonyuenune u XuMUYECKUE CBOWMCTBA

bu6mmoreka [JOK

43
OCHOBaHHI1 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK
HOMEHKJIaTypa 22.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHUYECKHE CBOWCTBA bubmmoreka LIOK
KHCIIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATYPA,
46 cnocoé:l) nlf)n )eHI/ISI XI/IMI/I‘:Z(I:)KI/IC bubmiorexa ITOK
¢ YACHIL 29.02.2024 | https://m.edso0.ru/00ad9474
CBOIiCcTBa
[IpakTueckas padorta Ne 6. Pemenue
47 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COEINHEHUI»
48 I'enernueckas cBsI3b MEXK]y KlaccaMu bubmmorexa [IOK
HEOPraHWYECKUX COCTUHEHUHN 07.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0011IeHNe U CHCTeMaTH3AIUS bubmotexa [JOK
3HAHUH 11.03.2024 | https://m.edsoo.ru/00ad9cb?
KonTtponbsnas pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmorera HOK
o P 14.03.2024 | https://m.edsoo.ru/00ad9ela
COeINHEHNI
IT
51| suecorant nocamon, T o BuGanorera LIOK
' 18.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMEHTOB
Ilepnoanueckuii 3aK0H U
52 Ilepuonnueckass cucTeMa XUMHUYECKUX bubmrorexa ITOK
prod 21.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. MeHnnaeneeBa
53 Tlepuonsl, rpyIIIbl, MOATPYIIIIEL bubmorexa LIOK
PHOZIBL, TPYTIHEL MOXTpYT 04.04.2024 |  https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 sinep. 3oTormbl 08.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YeK
55 a”l:r(fMOB BneMeHTlZ)B [Teprnonnueckoii bubmiorexa LIOK
11.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[lepuonuueckoit cucreme /1. U. 15.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepponnueckoro 3akoHa
57 JUISL pa3BUTUA HAyKU U nipaktuku. JI. U. bubmuorexa [IOK
MenpeneeB — y4d€HBIH, eIaror u 18.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DJIEKTPOOTPULATEIILHOCTh ATOMOB bubmotexa [JOK
XUMHAYECKUX DJICMCHTOB 22.04.2024 | https://m.edsoo.ru/00adaab8
59 HonHas xumuueckas CBs3b bubmmorexa [IOK
25.04.2024 | https://m.edsoo.ru/00adac34
50 KoBasieHTHas nossipHas XuMuueckas bubmmotexa [IOK
CBSI3b 27.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XMMUY ecKas bubmuorexa [JOK
CBSI3b 02.05.2024 | https://m.edsoo.ru/00adaab9
62 CTereHb OKHCIICHUS bubmorexa [TOK
06.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEIbLHBIC bubmoteka [JOK
peakuuu 09.05.2024 | https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIIN bubmorexa [TOK
13.05.2024 | https://m.edsoo.ru/00adb076
65 Kontponbsnas pabora Ned mo teme bubmorexa [IOK
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«Ctpoenne atomMa. XuMuuecKas 16.05.2024 | https://m.edso0.ru/00adbh486
CBSI3b)
66 PezepBHblii ypok. O0001IeHNE U 1 bubmmorexa LIOK
CHUCTEMaTH3allsl 3HAaHUU 20.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001mIEeHNE U 1 bubmotexa [JOK
CUCTEMATHU3ALMS 3HAHUH 23.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 67

I[TPOT'PAMME
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9 KUIIACC

KoauvecTBo yacon DJIeKTPOHHbIE
Ne Hara uugposbIe
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero U3Y4YEeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Ileproanyeckuil 3aK0H.

1 [Tepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHYECKHUX 351eMeHTOB []. 1. 04.09.2023 | https://m.edsoo.ru/00adb59e
Menpeineesa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 bubmorexa TIOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanuys 1 HOMEHKIIaTypa 1 bubmoteka IJOK
HEOPraHWYECKUX BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil ¢BI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJNIMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
Konrtponenas padora Nel mo teme

5 11 0 i 1 1
«[ToBTOpEHME U yriTyOJIeHHE 3HAHUN 18.09.2023
OCHOBHBIX Pa3/IeJI0B Kypca 8 Kilacca

6 Krnaccudukanus Xumudaeckux 1 bubmioreka [IOK
peaKLMii 0 pa3INnYHbIM IPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOU

7 cakiuu. [ToHSITHE 0 TOMOTI'CHHBIX H 1 bubmorera TIOK
PAITIHH. 25.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEepPOreHHBIX PEAKIUAX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 dakTopbl, BIUSIIONINE HA CKOPOCTH 1 bubmorexa HOK

PEL . P 28.09.2023 | https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKIINH U MOJIOKCHHE
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XUMHUYECCKOI'O paBHOBECHUA

OKMCIINTEIBbHO-BOCCTAHOBUTEIILHEIC

bu6moreka [JOK

o peakiuu 02.10.2023 | https://m.edsoo.ru/00adcade
T -
10 acoorpaamgns, Chamoms m cxaise BuGmorera 11K
A HHATHIH. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HouHble ypaBHEHUS peaKIAil bubmorexa LHOK
P peaxt 09.10.2023 |  https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHH B CBETE NMPEACTABICHUM bubmotexa [JOK
00 3JIEKTPOIM THYECKOMH 12.10.2023 | https://m.edsoo.ru/00add5d8
JIUCCOLINAIIAN
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 [IPENCTABICHUN 00 Bubmorexa IOK
pelt . 16.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTHYCCKOM TN CCOIUAITNN
14 ITousaTtue o rugpoiuse coneu bubmorexa HOK
s 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O0600I1IeHNEe ¥ CHCTEMaTH3aIHs bu6moreka [JOK
3HAHUH 23.10.2023 | https://m.edsoo.ru/00addd12
IT §) Nel.
16 «}E):;ZI;I{;ZC:ITSHia I/IOI\I:HTaJIBHBIX bubmiorexa ITOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3aJaady
KonTponbHas padora Ne2 o teme
17 «IJIeKTpoITHYECKAS JUCCOLMALIUS Bubmiorexa HOK
p a HHATHL 09.11.2023 | https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKIIUU B PACTBOPAX)»
OO01mas XxapaKkTepruCcTUKa raJoreHOB.
18 XUMHAYECKHE CBOMCTBA HA IPUMEDPE bubmorexa HOK
pHMEp 13.11.2023 | https://m.eds00.ru/00addfe2

xJiopa
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Xnopoonopon. ConsiHast KHCIIOTA,

19 €CKHE CBOIMCTBA, IOJyYCHHUE bubmorexa [TOK
PHNHTSTRHE CROUCIRE, TOIAEHES 16.11.2023 |  https://m.edsoo.ru/00ade104
MpUMEHEHUE
[TpaxkTnueckas pabota Ne 2 mo teme

20 «[TonmyueHue coJITHON KUCIOTHI bubmorexa [JOK

i . ’ 20.11.2023 | https://m.edsoo.ru/00ade348
H3y4YeHHE e€ CBOWCTBY
B cie 0 ypaBHE
21| umacoxux peastan, cean o s Butmiorera L{OK
PEAKIUTH, A 23.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE

99 OO011ast XxapaKTepuCTHKA 3JIEMEHTOB bubmuorexa [IOK
VIA-rpynms 27.11.2023 | https://m.edsoo.ru/00ade64a
AmnoTpornHbie MOAU(PUKALINH CEPHI.

93 Haxoxnenue cepol 1 €€ coelMHEHU I bubmotexa [JOK
B IIpupoje. XMMHUYECKHUE CBOICTBa 30.11.2023 | https://m.edsoo.ru/00ade64a
cepol

24 CepoBoa10po/I, CTpOEHUE, bubmoteka IJOK
bu3nYecKre U XUMHUYECKHUE CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHas KHCIIOTa,

o5 o 8 « P thIeCKHe bubmmotexa [IOK

1/13? HICCIHE H XM 07.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBA, TPUMEHEHHNE
XUMHUYECKHE peaKIuy, JISKalue B
OCHOBE MPOMBIIIIEHHOT0 cr1oco0a

26 MOJYYEHUS] CEPHON KHUCIOTHI. bubmuorexa [IOK
XUMHUUYECKOE 3arpsi3HEHUE 11.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’KaroIIel cpeabl COeNNHEHUSIMUI
cephl

97 Brraucnenne maccoBoi 107K BBIX01a bu6mmoreka [JOK
MPOAYKTa PeaKINU 14.12.2023 | https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO61as XxapaKTepUCTUKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacnpocTpaHEHHe

bu6mmoreka [JOK

28
B IIpUPOJIE, PU3UIECKHE U 18.12.2023 | https://m.edsoo.ru/00adeeat
XUMUYECKHE CBOKCTBA
AmMuax, ero puszndeckue u

29 XUMHYECKHE CBOMCTRA, IMOJIydYCHHUE U bubmorexa TIOK

’ i 21.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHCHUE
ITpakTueckas padbota Ne 3 o teme
30 «[Tonyuenne ammuaka, U3yueHHE €ro brbmorexa [JOK
. i 1Y 25.12.2023 | https://m.edso0.ru/00adf180
CBOWCTB»

31 A3zoTHas kucnora, e€ GU3nYecKue u bubmuorexa [IOK
XHUMHYECKHE CBOMCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHUS B Ka4ECTBE MUHEPAIIbHBIX

32 o0peHui. XUMHUYECKOE bubmorexa [TOK
YAOOPCHIH. 5 11.01.2024 |  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPEbI
COCIMHEHUSIMH a30Ta
) .0

33 (1)(:)(?(%)(()) pHaﬂKlf:II:ﬂ(cl)):: (b(;p?jn(q\ehczne u brbmorexa [TOK

P . 15.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJy4yEeHUE
Hcnons3oBanue gpocharos B

34 KauecTBE MUHEPAJIbHBIX y100pEHUI. bubmmoreka LIOK
3arps3HeHHe MPUPOITHOMN CpeIIbl 18.01.2024 | https://m.edsoo.ru/00adfc20
docdaramu
Vruepon, pacupocTpaHEeHHUE B

35 npu I()> g @E)mnzecxie U XUMHUYCCKHUE bubmorexa [JOK

p P HE 22.01.2024 | https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcunpl yriaepoja, ux GU3HIecKue u bubmorexa [JOK

https://m.edsoo.ru/00adfebe
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XUMHUUYECKHE CBOMCTBA.
DKojoruyeckue npooJieMsl,
cBsi3aHHbIE ¢ oKcuioM yriepona (1V)

25.01.2024

37 YronapHas KHCIOTa U €€ COMn bubmmorexa IIOK
29.01.2024 | https://m.edsoo.ru/00ae006¢c
ITpakTueckas padbota Ne 4 mo teme

38 "ITosryueHune yriekuciaoro rasa. bubmmoreka LIOK
KauecTtBeHHas peakius Ha kapOOHAT- 01.02.2024 | https://m.edsoo.ru/00ae027e
roH"

[TepBoHavaNbHBIE MTOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorera TIOK
05.02.2024 | https://m.edsoo.ru/00ae054e
COCIMHCHMSIX yriiepo/ia
40 Kpemnuii u ero coenunenus bubmorexa HOK
08.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Perenue

41 AKCIEpPUMEHTAJIbHBIX 33/1a4 10 TEMeE bubmmorexa [IOK
«BaxHeHIme HeMEeTaJUIB B UX 12.02.2024 | https://m.edsoo.ru/00ae0bf2
COCITHH CHUSI»

Kontpomnpnas pa6orta Ne3 mo teme
42 «Baxcieﬁnme ieMeTaHHH U UX bubmorexa [TOK
15.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMH CHUS»
OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX
3JICMEHTOB — METAJIJIOB.

43 Metannudeckas CBSI3b U bubmoteka [JOK
METaJUTMYECKasi KPUCTAJLTMYECKast 19.02.2024 | https://m.edsoo.ru/00ael03e
pemérka. duznueckue cBOMCTBA
METaJLIIOB

44 XUMHUYECKHE CBOHCTBA METAJIIOB. bubmorexa TIOK

https://m.edso0.ru/00ae1156
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DIJIEKTPOXUMHYECKUN PAJT
HANPSIXKEHUN METaJIJIOB

22.02.2024

O61mue crocoObl MOTyYeHUs
MetaJuioB. CraBel. BrruncineHus mo

45 ABHEHUSIM XUMUYECKUX PEAKIUI bubmorexa HOK
yp Deai, 26.02.2024 | https://m.eds00.ru/00ae1156
€CIIM OJIMH U3 PEareHTOB COACPKUT
IpPUMECH
46 ITousiTre 0 KOPPO3UHU METAIIIOB bubmorexa TIOK
pp 29.02.2024 | https://m.edso00.ru/00ae1278
bu6nmunoreka [JOK
47 Ienotrbie MeTael 04.03.2024 | https://m.edsoo.ru/00ael14b2
48 OKcCHUAbl U TUAPOKCH/IBI HATPUS U bubmuotexa [JOK
KaJnst 07.03.2024 | https://m.edsoo.ru/00ael14b2
49 IIenouyHO3eMENbHBIE METAIIIBI — bubmoteka [JOK
KaJIbLIUA M Mardui 11.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxuelinme coequHEHNS KaabIs bubmorexa HOK
& a 14.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011IEHNE U CUCTEMATH3AIHS
3HAHUH 18.03.2024
59 JKECTKOCTH BOMIBI M CITOCOOBI €€ bubmotexa [JOK
YCTpaHEHUs 21.03.2024 | https://m.eds00.ru/00ae1886
[TpakTuyeckas pabora Ne 6 1o Teme
53 "YKEcTKOCTh BOJIBI 1 METOEI €6 bubmorexa HOK
\ 8 8 04.04.2024 | https://m.edsoo.ru/00aelae8
YCTpaHCHHUS
. bubmotexa [JOK
54 A
JEOMITHITH 08.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIiCTBa OKCHIA U bubmorexa [IOK
TUIPOKCHIA 11.04.2024 | https://m.edsoo.ru/00aelc64
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bu6mmoreka [JOK

>0 Keneso 15.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcHbI, THIPOKCHUIBI U COJIM JKeJie3a bubmorexa [IOK
(1) u xenesa (1) 18.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o01eHue 1 cucTeMaTH3aIus
3HaAHUU 22.04.2024
[TpakTuueckas pabota Ne 7. Pemenue
59 AKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe bubmmorexa [IOK
«BakHeimme MeTaJlIbl U UX 25.04.2024 | https://m.edsoo.ru/00ae3de8
COCIMHEHHUSD)
Brraucnenus mo ypaBHEHHSIM
XUMHYCCKUX PEaKIUi, €CIIN OJUH U3
60 peareHToB JJaH B U30bITKE UJIH bubmuorexa LIOK
COZIEPKUT NpuMecH. Beruncienus 27.04.2024 | https://m.edsoo.ru/00ael750
MAacCOBOM JI0JIM BBIXO/1a MPOYKTa
peakiuu
61 O06o01eHue u cucTeMaTH3aIus
3HAHWH 02.05.2024
KontponbeHas pabora Ned o reme
62 «Baxxneiime MeTaJIbl U UX 06.05.2024
COCIVHECHHSD)
63 BemectBa u maTepuansl B bubmmorexa [IOK
[IOBCEIHEBHOM KU3HU YEJI0BEKA 13.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE bubmotexa [JOK
OKpY’KaroIel cpe/pl 16.05.2024 | https://m.edsoo.ru/00ae4270
65 Posb xumuu B pelieHnun bubmorexa [IOK
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