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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMHU Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaraM OCBOECHHS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O 00111eTr0 00pa30BaHus, MPEACTAaBIEHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (enepalbHONW pabodeii MpPOrpaMMmel
BOCIIUTAHUS U C YU4ETOM KOHIIETIIIUU MPEToaBaHusl y4eOHOro npeamMera « XuMus»
B 00pasoBaTenbHBIX opraHu3anusix Poccuiickoit deneparum.

[Iporpamma mo XxumMuu AAET MPENCTABICHUE O IENAX, OOIIeHl cTpareruu
oOy4eHMs, BOCHHUTAHHS W Pa3BUTHS OOYYAIOMIMXCA CPEIACTBAMU Y4EOHOIO
npeamera, YCTaHABIIMBAET 00s13aTeNbHOE pEeAMETHOE cozlepKaHue,
npeaycMaTpUBaET paclpeesieHue €ro mo KilaccaM U CTPYKTYPUPOBaHHUE I10
pazienaM MU TeMaM MpPOrpaMMbl MO XUMHH, OMNpPEACISieT KOJIMYECTBEHHbIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIEpXKAHUS, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh  M3YUYECHHS] XUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSA3€H, JIOTUKM Y4e€OHOrOo  TMpOIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa IS
peannzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOM
MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUH K
pe3yabTataM 00y4YeHUs] XUMUU Ha YPOBHE IIeJIe U3yUeHUs MPeIMETa U OCHOBHBIX
BUJOB Y4€OHO-TIO3HABATEIbHON JIEATEIbHOCTH OOYYalolerocs IO OCBOEHUIO
y4eOHOTr 0 coJiepKaHusl.

3HaHWE XWMHH CIYXXUT OCHOBOW HJisi (POPMUPOBAHHS MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeACTaBICHU O MaTEpUAILHOM €IUHCTBE MHUpa, BAKHYIO
poJib UrparoT (GOpMUPYEMBbIE XUMHEH MPEICTaBICHUS O B3aMMOMNPEBPAICHUIX
SHEPTruM M 00 SBONIONMU BEHIECTB B MPHUPOJE, O MYyTAX PEUICHUs TI00aTbHBIX
nmpo0JjieM yCTOMYMBOIO PA3BUTHS YCIOBEYCSCTBA — CHIPHEBOM, DHEPTrETHUYECKOM,
MUIIEBON M 3KOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJIsi  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYIBTYPhI IMYHOCTH, €€ 001Iel U (yHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B POPMUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEN
o0y4JaromMxcsi, HaBBIKOB HMX CAMOCTOSTENbHOM  y4yeOHOW  JesTeNIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B MPOGECCUOHAIBHON JACSITEIILHOCTH;

3HAKOMUT CO CHenu(pUKON HAyYHOrO0 MBIIUJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3TJISI/Ia HA €MHCTBO MPUPOJIBI U YETIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00YyUYaIOIINXCS;



croco0CcTBYeT (HOPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMUYECKOE
oOpa3zoBaHue 00YyUYaOIINXCSI.

JlanHble HampaBlIeHUS] B OOYYEHWU XUMHH OOECIIEUMBAIOTCA CHEIU(PUKON
cColep)KaHMsl ~ Yy4eOHOro  TpeaMeTa, KOTOPBIH  SIBJSETCS  IEeIaroru4ecKu
a/IaITUPOBAaHHBIM OTpa)kKeHHEM 0a30BOI HAYKH XMMHUU Ha ONPEICIEHHOM JTare e€
pa3BUTHUA.

Kypc xuMum Ha ypoBHE OCHOBHOTrO 00111ero 00pa3oBaHus OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIUMHCS CHUCTEMBI IEPBOHAYAIBHBIX MOHATHH XHMHH, OCHOB
HEOPraHUYECKOM XHMHU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHSTUM
OPraHUYECKON XUMUMU.

CtpykTypa coaepkaHus MPOrpaMMBbl M0 XUMUU cHOpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mnojaxojaa k €€ uzydeHuto. CojaepkaHuE CKIQJAbIBACTCS U3 CHUCTEMBI
MOHATUN 0 XUMHYECKOM DJIEMEHTE 1 BEIISCTBE M CUCTEMBI MIOHITUH O XUMHUYIECKOM
peakiuu. OO0e O3TU CHUCTEMBl CTPYKTYpPHO OpraHWU30BaHbl [0 MPHUHIUITY
MOCJICIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEACTABICHUM
Pa3HOT0 YPOBHS:

— aTOMHO--MOJICKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— ITepunonnueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMMUM;

— YYEHHS O CTPOSHUU aTOMa U XUMUUYECKOM CBS3H;

— TpeACTaBICHUM 00 JJICKTPOIUTHYECKONW JIUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCI HA OCHOBE HMITUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS IOCJIEIOBATEIHFHO OT OJHOTO
YPOBHS K JPYromMy, BBINOJHAS (YHKIHMH OOBSICHCHUS U IPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHUS U BO3MOXXHOCTEHM MPAKTUYECKOrO MPUMEHEHUS] U TMOJy4YeHUs
U3Yy4aeMbIX BEIIECTB.

OcBoeHME MporpaMMbl MO XUMHUH  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJCTABICHNS] O XUMAYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MHUpPA B JIOTHUKE
e€ CHUCTEeMHOM NPHUPOJbI, IIEHHOCTHOTO OTHOIIEHWS K HAay4YHOMY 3HAHUIO H
METOJlaM TMO3HaHWS B Hayke. M3ydeHHe XUMHUU NPOUCXOAUT C MPUBJICYEHHUEM
3HAHUW W3 paHee W3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKAIOIIUH MUDP»,
«buomnorus. 5-7 knaccel» U «Pu3nKa. 7 KiIacc.

[Ipy w3ydyeHHUM XUMHU TPOUCXOAUT (GOPMUPOBAHUE 3HAHUU OCHOB
XUMUYECKOM HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATCIBHOCTA YEJI0BEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYpHI.
3amaua y49eOHOTrO mpeaMeTa COCTOMT B (POPMUPOBAHUU CHCTEMBl XUMHYECKHX
3HAHUN — BaXXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJOKEHUM,
JTOCTYMHBIX 000OIIEHU MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HayKH, B



NpUOOIICHNN K HAyYHBIM METOJaM T[O3HAaHUS TPU H3YyUYCHUU BEIIECTB H
XUMHYECKUX peaKIuii, B (HGOPMUPOBAHUH W PA3BUTHUHU MTO3HABATEILHBIX YMECHHUHA U
UX TPUMEHEHHH B Yy4e€OHO-TIO3HABATEIbHOW U Y4E€OHO-HCCIEA0BATENIbCKOM
JESTENbHOCTH, OCBOCHHMU TPABWIJI 0OE€30MacHOr0 OOpallleHHsi C BEIIeCTBAaMHU B
IIOBCETHEBHOM KU3HU.

[Ipy M3ydeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BAKHOE
3Ha4YCHHUE PUOOpETN TaKUe IEeNIH, KaK:

— (dopmupoBaHHE WHTEIUICKTYATbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM000OpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO DPEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIOBHSIM JKU3HU;

—  HamnpaBJIICHHOCTh OOy4YeHHST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
OOyJaroIMXcs K CaMOCTOSTEIbHON IT03HABATEIILHON NIEATEILHOCTH, HAYyYHBIM
METOJlaM TO3HaHMs, (OPMUPYIOINIUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrnieueHne yCIOBHM, CITIOCOOCTBYIONMIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OTbITAa Pa3HOOOPA3HON NEATETHHOCTH, TO3HAHUS W CAMOITIO3HAHUS, KITIOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHIIMH), MMCIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3ITUYHBIX BUOB JIEATEILHOCTH;

— (dopmupoBanue oOmEeH QYHKIMOHAIBHOW M  E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJ€ YMEHHH OOBSICHATH ¥ OICHUBATH SIBICHUS
OKpPYXKAIOIIEero MHpa, UCIOJNB3Ysl 3HAHWUS W OIBIT, TMOJTYYEHHbIE NPH H3yYCHHH
XUMHUH, MPUMEHATh HMX TPH pEHICHUH NpoOJieM B TOBCEIHEBHOW KU3HU U
TPYAOBOM IEATEIBHOCTH;

— ((opMupoBanre y OOydYarOmUXCSA TYMaHHUCTHYECKHX  OTHOIIEHUMH,
MOHMMAHUS IIEHHOCTH XUMUYECKUX 3HAHWH IS BBIPAOOTKH DSKOJIOTHYCCKU
1e1ecCO00pa3HOro TMOBEAEHUSI B OBITY W TPYAOBOM NEATEIHHOCTH B IENSIX
COXPAHEHMS CBOETO 30POBbs M OKPYKAKOLIEH TPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpO(uUiIs M HAMPABICHHOCTH JalbHEUIIEro
o0y4eHusl.

OO6miee YMCIO dYacoB, OTBEAEHHBIX [JII W3YYCHHsS] XHMHH Ha YpPOBHE
OCHOBHOTO 00IIIero o0pa3oBaHus, cocTaisieT 136 yacoB: B 8 kinacce — 68 gacoB (2
Jaca B Hefeno), B 9 kinacce — 68 yacoB (2 yaca B HEJEIIO).



COAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHBIC XMMUYECKUE IIOHATHSA

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEJIOBEKA. XHMUS B CUCTEME HAyK.
Tena wm BemecrBa. du3nyueckue CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BeulecTB. [loHsATHE O MeToAax MO3HAHUS B XMMHUH. UUCThIE BELIECTBA U CMECH.
CnocoOsbI pa3jieneHus: CMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE dJEeMEHThl. CHUMBOJIB XUMHYECKHUX
aneMeHTOoB. [IpocThie U CloXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckast QgopMmyna. BaleHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOCHUTENbHAas AaTOMHas —Macca.
OTHocHTeNbHAs MOJIEKYJIsIpHast Macca. MaccoBasi 10 XUMUYECKOTO 3JeMEHTa B
COEIMHEHNHU.

KomnuectBo BemectBa. Moinb. MonsipHas macca. B3auMOCBsI3b KOIMYECTBA,
MacChl W 4YHCJIa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHCHUH.

@u3NUECKUE U XMMHUUYECKUE SABJICHUS. XUMHUUECKash peakuus U €€ MpU3HaKU.
3aK0H COXpaHEHMsSI MAacChl BEHIECTB. XMMHUUYeCKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX peakuil (CoeAMHEHNUs, pa3I0KEeHUs, 3aMEeILeHHs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCY/IOH, MpaBUIaMu paboThl B J1aOOpaTOpuu U
npuéMamMu oOpaleHus: ¢ J1abopaTopHBIM 00OpPYIOBaHHEM, U3YUCHUE U OMUCAHUE
bu3MYEeCKUX CBOMCTB O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHUE
¢usznueckux (IUIaBiI€HUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJIEHCAIMsI BOJBI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATMBAHUE
MEHOW MTPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KUCIOTOMN) SBICHHUM, HAOMIOACHUE U
ONMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHYECKMX peaKlui (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3iioKeHHE TMIPOKCHIA
meau (IT) mpu HarpeBanuu, B3auMoJeicTBHE Keme3a ¢ pacTBopoM conu meau (II),
M3y4YEHUE CIIOCOOOB pPA3JeNCHHs] CMECEH: ¢ MOMOINBI0 MarHuTa, GUIbLTPOBAHHE,
BbI[IApYBAaHUE, TUCTUIUISAILMSA, XpoMaTorpadus, MpoBEICHUE OYUCTKU MOBapPEHHOMN
conu, HaOMOJeHWe U  ONHUCAaHME  PE3yJbTAaTOB  MPOBEAEHUS  OIbITa,
WUIFOCTPUPYIOIIETO0 3aKOH COXPAHEHHUS MACChl, CO3JAaHUE MOJENIE MOJIEKY
(mapocTepKHEBBIX).

BaxHeilline npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3gyx — cMech razoB. CoctaB Bo3myxa. Kuciopon — sneMeHT W mpocToe
BemecTBO. Haxoknmenue kucimopoma B mpupojae, (U3HMYECKHE W XUMHUYECKUE
cBoiicTBa (peakmuu ropeHus). Oxcuzabl. [Ipumenenne kucinopona. CrocoOb!



MOJTy4YEeHHs] KHUCJIOopoaa B JabopaTopud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B npupoae. O30H — altoTponHasi MOAU(PUKALIMS KUCIOPO/Ia.

TeroBoit 3(p(EeKT XUMHUYECKOW peakluH, TEPMOXHMMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojib W METaH. 3arpsA3HCHHE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (dexTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — smemeHT m mpocroe BemecTBo. HaxoxkaeHuwe Bomopona B
npupone, GuU3MYEeCKue MW XHUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nostyyeHus. Kucnorsl u conmu.

MosipHbIii 006EM Ta30B. Pacuérsl 10 XUMHUYECKUM YPAaBHEHUSIM.

Odusnueckne CcBoWcTBa BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacepiieHHble ¥ HEHAChINIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpe. XMMHUECKUE CBOWCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpOB B mpupone M B KHU3HU 4enoBeka. KpyroBopor Boawl B IpUpoAE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHeHui. Oxcuabl. Kiaccudukarms
OKCUJOB:  coieoOpa3yionue (OCHOBHBIE,  KHUCIOTHbIE, aM(pOTepHbIE) W
HeconeoOpasyromue. Homenkmarypa oxcugoB. Dusmdyeckue ©U XUMHUYECKHE
CBOMCTBA OKCUOB. [lonmyuenne okcuaos.

OcHoBanus. Knaccudukaiuss OCHOBaHMM: MIETOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHWil. DPU3NMYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuU. [lonydeHne OCHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucnor. @usznyeckue u
XUMHYECKHE CBOMCTBa KuCJIOT. Psn axktuBHoctm MetaiuioB H. H. bekerosa.
[Tony4yeHue KHUCIOT.

Comu. Homenknarypa coseil. @U3M4ECKUEe U XUMHAYECKHE CBOMCTBA COJIEH.
[Tonyuenue comen.

['eneTnyeckas cBsI3b MEXKIY KJIaCCaMH HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KAQ4EeCTBEHHOE OIPEAECICHHUE COJIEPKaHUs KUCIOPOAa B BO3AyXE, MOJYUYCHHE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HAOIIOICHHE
B3aUMOJECHCTBHS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HUKHOBEHUS H
NpeKpamieHnss TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpaslamMu OKCHIOB H
ONMMCAaHWE HUX CBOWCTB, MOJy4eHUE, COOMpaHHUE, PACMO3HABAHME U U3YUYCHHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugoM meau (II)
(BO3MOXXHO HCITIOJIb30BaHUE BUEOMATEPUATIOB), HAOIIOeHNE 00pa3lioB BEIECTB
KOMM4ecTBOM 1 MOib, HMCCIIEIOBAaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICUCTBUE BOJBI C METAJUIAMU
(HatpueM W KajbIMeM) (BO3MOXKHO HMCIOJb30BAHHE BHJIEOMATEPHAIIOB),



UCclieZloBaHHEe 00pa3lloB HEOPraHMYECKHUX BEIIECTB PA3IUYHbIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKU MHAMKATOPOB B pacTBOpaxX KUCIOT U IIEOYEH,
u3yuenue B3aumoneictBus okcuma meau () ¢ pacTBopoM cepHO KHCIOTHI,
KHCIIOT C METajulaMH, pPEeakUWil HEUTpalu3alHH, MOJYYEHUE HEPaCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 MeTajula IPYyTMM M3 pacTBOpa COJIM, PELICHUE
DKCIEPUMEHTAJIBHBIX 3a1a4 N0 Teme «BakHenmume Kiaccel HEOPraHWYECKUX
COECIMHEHUN Y.

Hepuoanyecknii 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MenngeneeBa. CrpoeHne aTroMoOB. XHMHYECKAsl CBS3b.
OxucanTeIbHO-BOCCTAHOBHUTE/IbHbIC PEaKINH

[lepBble TOMBITKM KJIACCU(PUKAUUM XUMHUYECKUX 3JIeMEHTOB. I[loHaTHe o
rpynmnax CXOJHBIX 3JEMEHTOB (ILIENOYHbIE W IIEOYHO3EMENIbHbIE METalIbl,
raJIOreHbl, HHEPTHBIEC T'a3bl). DIEMEHThI, KOTOphIE 00pa3ytoT aM(OTepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

Ilepnognueckuii 3akoH. [leproanyeckas cucreMa XMMUYECKUX JIEMEHTOB /.
N.  Menneneesa. KoporkomepuomaHas W JJUHHONEepuUoAHas  (opmbl
[Tepuonnueckoit cucrtembl xumuueckux 3yemeHToB JI. . MenneneeBa. Ilepuonasi
n rpynnbl. PHU3NYECKUM CMBICI MOPAIKOBOTO HOMEpPA, HOMEPOB NEPUONA H
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sAnep. M3oTonsl. DnekTpoHbl. CTpoeHne
ANEKTPOHHBIX  000704eK aToMoOB mepBbiXx 20 XWMHUYECKHX  DJIEMEHTOB
Ilepnognueckori cucremsl [[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MnojoxeHuto B [lepuonnueckoii cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHMUYECKUX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyMIaM U IIEpUoaaMm.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoil CUCTEMbI XUMHUYECKHUX
JJIEMEHTOB Il pa3BUTHs Hayku U npaktuku. J[. M. MenpeneeB — yd€HbIM U
IpaK/IaHVH.

Xnumuueckast cBsa3b. KoBaneHTHas (MOJNSpHAsT M HENOJsIpHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenb okucieHusa. OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
IIpouecchl OKUCIEHNS U BOCCTaHOBJIEHUSA. OKHMCINTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OOpa3LoB BELIECTB METAUIOB M HEMETAIIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHUHKA C pPAacTBOPAMHU KHUCJIOT M WIENOYEH, MPOBEIECHUE OIBITOB,
WUTKOCTPUPYIOLIMX  IPUMEPBl  OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropenue, peakuuy pa3aoKeHHsl, COEAUHEHUS).

Mexcnpeomemmnoie cea3u



Peanuzammsi MeXnpeaMeTHBIX CBS3€H NMpU M3YYCHUH XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOJIb30BaHUE KAaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSTUM, TaK W TIOHSTHUH, SBIISIFOLUIAXCS CUCTEMHBIMU JJIsl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.

OO0mire ecTecCTBeHHO--HAy4YHbIE TOHSTHS: HAy4YHbIN (akT, TUIOTe3a, TEOpus,
3aKOH, AaHaJW3, CHUHTE3, KIaCCHU(PUKANNSI, TEPUOANIHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJIEIIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJIICHUE.

®u3uka: maTepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHU],
U30TOIbI, PAAUOAKTUBHOCTh, MOJICKYJIA, DJIEKTPUUYECKUM 3apsill, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (pM3W4ecKue BEIHYHUHBI, CIUHUIIBI
M3MEpPEHUs, KOCMOC, TJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: horocunres, npixanue, 6uocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE IOPOBI,
TMOJIE3HBIE UCKOIAEMBbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepnonnueckuit 3akoH. Ileproanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHWH CBOMCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJIOB, Kalaus, KaJIbIUsi M HUX
COEIMHEHNUI B COOTBETCTBUM C IIOJIOKEHHEM »3yeMeHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJbI XUMUYECKOM CBSI3U. TUIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIMYECKOU PELIETKU U
BHUJa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XHUMUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K pPAa3AYHBIM KJIaccaM HEOPTaHUYECKUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccuduxaiuys XuMU4eCKUX peakivii Mo pa3InyHbIM MpU3HAKaM (T10 YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TeIIoBoMy 3ddekrty, 1o
U3MEHEHUIO CTENEHEW OKUCICHUS] XMMHYECKHUX DJIEMEHTOB, MO 0OpaTUMOCTH, MO
YUYaCTHIO KaTajau3aropa). DK30- U HIAOTEPMHUYECKUE PEAKIUU, TEPMOXUMUUECKUE
yYpaBHEHHS.

[Tonsitue o ckopocTu xuMuueckou peakiuu. [loHsTHE 00 OOpaTHUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOreHHBIX
peakiusx. [lonstue o xkaranuze. [lonsiTue 0 XUMU4YeCKOM paBHOBECUU. DAKTOPHI,
BIIMSIOIINE HAa CKOPOCTh XUMHUYECKOW pPEAKIMU M IIOJ0KEHHE XUMHYECKOrO
paBHOBECHSL.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ pPEaKIMU,  DAJIEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakinu. CocTaBieHUE YpaBHEHHM



OKHUCJIUTEIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HCHOJB30BAHUEM  METOJA
AIEKTPOHHOTO OanaHca.

Teopust HNEKTPOIIUTUIECKON TUCCOUUALMHI. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katuonbl, aHnoHbl. MeXaHuU3M JUCCOIMALIMU BENIECTB C PA3JIUYHBIMH BHUJIAMU
XuMHu4Yeckor cBsi3u. Crernenp aucconuarui. CHIbHBIC U CJIa0bIe JICKTPOJIUTHI.

Peakium nonHOrO 0OMeHa. Y CIIOBUS MPOTEKAHUS PEAKIIM MOHHOT'O OOMEHA,
MOJHBIE W COKpAaIlllEHHbIE HWOHHBIE YypaBHEHUS peakunil. CBOWCTBAa KHUCIIOT,
OCHOBAaHMW MW COJed B CBETEe MNPEACTaBICHUNA 00  AJIEKTPOITUTHYECKOU
nucconnanu. KauectBeHHbIE peakiuy Ha MOHBIL. [loHATHE 0 THIpOIH3e COoJEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJEISIMHU KPUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAIOB W HeMeTa/uioB (TpaduTa W aiaMasa), CIOKHBIX BEIIECTB
(xJmopua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKkiuu
OT BO3JCUCTBUSl pPa3UYHBIX (HAKTOPOB, HCCIEIOBAHUE JJIEKTPOMPOBOJIHOCTU
pacTBOpPOB BEHIECTB, MpOIECCa AUCCOLUMAIMUA KHUCJIOT, IIEI0YEe U Ccoleu
(BO3BMOXKHO  WCIIOJIb30BAaHME  BHJEO MaTepHaOB), IPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  MPOTEKAHWS  peakldi  HOHHOTO  OOMeEHa
(oOpazoBaHue ocajka, BbIJeIEeHWE Tra3za, oOpa3oBaHWE BOJbl), OIIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu paslIoKEHUsS, COCTUHEHMS), paclo3HABaHUE HEOPTaHUYCCKHUX
BCIIECTB C MOMOIIbKD KAYECTBEHHBIX PEAKIUM HA  HWOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTta/uibl 1 MX COeTMHEHMSI

OOmiass xapakTepucThka rajaoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHrne W (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XMMHMYECKME CBOWCTBA Ha MpuUMEpe  XJiopa
(B3auMoO/ICIICTBUE C MeETa/laMH, HeMeTajllaMH, IernodaMu). XJIOPOBOJOPOI.
CongHasi KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJydyeHUE, NMpUMEHeHue. JleicTBue
XJopa W XJOPOBOAOPOJAa Ha OPraHW3M 4YeJIOBEKa. BakHeWiume XJIOpHAbI U UX
HaXO0XJICHHUE B MPUPOJIE.

OOmas xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC CTEIeHW okKucieHus. CTpoeHne W (PU3NISCKHE CBOMCTBA
IIPOCTBIX BEHIESCTB — KHUCIOPOJA M Cephbl. AJLTOTPOITHBIE MOAU(MHUKAIIMHA KUCIOPOaa
U ceppl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOEHHE, (U3HUUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHass kucioTa, (U3MYECKHME U XHUMHUYECKHE CBOHCTBa (0OIME  Kak
MPEACTABUTENA KJjacca KHUCJIOT M crneuupuyueckure). XUMUYECKHUE PpPEeaKiuH,
JeXaliue B OCHOBE IPOMBIIUICHHOTO CIoco0a MOJYy4YeHUs! CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoil KUCIOThI. COU CEPHOM KHCIIOTHI, KAYECTBEHHAs PEaKIUs Ha



cynb(dar-uon. Haxoxnenue ceppl u €€ COEAMHEHUN B TMPUPOJE. XHUMHUECKOE
3arpsA3HEHUE OKPYXAIoIIeH cpenbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIH,
3arps3HEHUE BO3yXa U BOJOEMOB), CITIOCOOBI €r0 MPe0TBPAICHUS.

OO6mras xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, paclpOCTpaHEHUE B MPUPOJE,
¢u3nyeckue u xumudeckue cporictsa. Kpyrosopor a3ora B mpupoje. AMMHAK, €ro
dbu3nUecKre 1 XUMUUYECKHEe CBOMCTBA, MojlyueHue u npumeHenne. Coinu aMMOHUS,
ux pu3NUeCcKre U XMMUYECKHEe CBOMCTBa, MpuMeHeHne. KauecTBeHHas: peakiius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoMydeHue, (PU3nYecKue U XUMUYECKHE
cBOiicTBa (0OOmMEe Kak TPEACTABUTES Kilacca KHUCIOT U crenuduyueckue).
Ucnonp3oBaHre HUTPATOB W COJIEM aMMOHHUS B KadyeCTBE MHUHEPAJIbHBIX
yno0peHnii. XuMHUYEeCKOe 3arpsi3HeHHE OKPY>KAIOIIEH Cpelbl COSTMHEHHUSIMU a30Ta
(KUCIIOTHBIE JOXAM, 3arps3HEHUE BO31yXa, MOYBHI M BOmoéMOB). Ddocdop,
ajutoTponHele Moaudukamuu (ocdopa, pusnyeckrue M XMMHYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciaora, u3MUecKue U XUMHUUYECKUE CBOICTBA,
nonydenue. Mcnonb3zoBanue hochaToB B KaueCTBE MUHEPATBHBIX yI0OPEHHUIA.

O6mras xapakrepuctuka 3aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCIEHUA.  YTIIIEpOH,  AJUIOTPOIHBIE
MoaudUKaIlMU, paclpocTpaHEHHWe B TMpUpoje, (Pu3MUecKkue U XUMHYECKUE
cBoiicTBa. AncopOuusi. Kpyrosopot yriepoaa B npupone. OKCUbl yriepoaa, ux
¢uznueckne W XUMHUYECKHME CBOWCTBA, JICWCTBHE HAa IKUBBIE OPTraHU3MBI,
MOJIy4YEHUE M MPUMEHEHHE. DKOJOTMUECKHE MpOOJIEMBI, CBS3AHHBIE C OKCHUIOM
yoiepona (IV), rumore3a mio0anbHOrO MOTCIICHHUS KIUMAaTa, MapHUKOBBIN
addekr. YronpHas KUCaoTa U €€ conM, uX (PU3NYSCKUEe M XMMUYECKHE CBOMCTBA,
noiydeHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Ucnons3oBanrue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIIIEHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHauanbHbBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTWICH, 3TaHOJI, [NIMLEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHble HMCTOYHUKHU YIJIEBOJOPOAOB (Yrojib, MPUPOAHBIN ra3, HEPTH),
IPOAYKTHl UX TMepepadoTku (OEH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKU BaJKHBIX BEIIECTBAX: JKUpaX, O€NKax, yrieBojax — 1 uxX
poii B OKM3HM 4YeJIoBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, TIONYyYEHUE W
npuMmeHeHne. CoenuHeHus KpeMmHus B mpupozge. OOmme mnpeacTaBieHus 00
okcusie kpemausi (IV) u kpemHueBoi kuciore. CHUIMKATHI, UX HCIOIL30BaHUE B
OBITY, B IPOMBIIIUIEHHOCTH. BaskHelue cTpouTenbHble MaTepUalbl: KEpamMuKa,



CTEKJIO, IIEMEHT, 0eToH, *ene300eToH. IIpobiemMpl 6€30macHOr0 MCIONIB30BAHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 0Opa3I[0OB HEOPTraHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI,
NPOBE/ICHNE KAaY€CTBEHHBIX PEAKIIMN Ha XJIOPHUI-MOHBI U HAOJIOJICHUE TTPU3HAKOB
UX TPOTEKAHHsI, OMBITHI, OTpaXKarolMe (U3NYECKUE U XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHME C o0pa3naMu XJOpUAOB (TaJOr€HHUJIOB), O3HAKOMJICHHUE C
obpasmamMu  ceppl W €€  COEAMHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OO0YrIMBaHUS caxapa Moj JACHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3YYCHUE XHWMHUYECKHX CBOWCTB
pa30aBiIEHHOM CEpPHON KUCIIOTHI, MPOBEECHNE KAaUeCTBEHHOM peaKIuu Ha CylbdaT-
MOH W HAOJIOJeHME MpHU3HaKa €€ NPOTEKAHMs, O3HAKOMIICHHE C (PU3MYECKHUMHU
cBoiicTBaMu a3ora, (ochopa M uX coeguHEHUH (BO3MOXKHO HCHOJIb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (pochopHBIX ynoOpeHui, moaydeHue,
coOuMpaHue, pacro3HaBaHME€ M HW3y4YEHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KAueCTBEHHBIX PEAaKIMi Ha MOH aMMOHUS U ¢ocdaT-uOH U M3yYEHUE MPU3HAKOB
UX MPOTEKaHMs, B3aUMOJIECHCTBUE KOHLIECHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIBIO
(BO3MOXKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYECHHE MOJIENIEN
KPUCTANIMYECKUX PEMIETOK anmasa, rpadura, (QysuiepeHa, O3HAKOMIIEHHE C
MPOLECCOM  a7COPOLIMM PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOra3a, MojiydeHHe, coOOMpaHue, paclo3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKMCIIOrO rasa, MpOBeJICHHE KAaueCTBEHHBIX peaKinil Ha KapOoHAT U
CWIMKAT-UOHBl W H3y4YEHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKLIMEH CWIMKATHOM NPOMBINUIEHHOCTH, PEHIEHUE 3KCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHelme HeMeTaIbl U X COeTHUHEHUSI.

MeTasiibl 1 MX COeIMHEHUSA

OO6mrast XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnoyoxkeHuss B llepuogmueckor cucreme xumuueckux i3mementoB [[. WM.
MenneneeBa u ctpoeHuss aromoB. CTpoeHue MeTauioB. Merammyeckas CBA3b U
METAJUIMYECKasi ~ KpUCTAJUIMUECKass  PEmETKa.  DIEKTPOXUMHUUYECKUN  psif
HanpsOKeHUH MeTaimioB. OU3NYecKne U XUMUYECKUE CBOWCTBA MeTaiioB. O0imume
CHOCOOBI MMONy4YeHUs: MeTauioB. IIoHATHME O KOpPpO3MM METAIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTajb, YYryH, IIOPATIOMHHHM,
OpoH3a) U X IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[llenounble MeTasuibpl: NoJIOKEeHUE B [lepmoamyeckon cucremMe XMMHYECKUX
anementoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaXOKJICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKcuabl u



TUAPOKCHIIBI HATpusd MW Kanus. lIpuMeHeHHne WIeNnoYHBIX METANIOB U UX
COCIUHECHUMN.

[[lenoyHo3eMenbHbIE METaUIbl MarHMid MW KaJlbLIMW: IIOJIOXKEHHE B
[Tepuognueckont cucremMe xumuueckux aneMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaX0XJI€HUE B TIpupoae. PU3nUecKue U XMMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxuelive coeluHEHUS Kaublus (OKCUJA, THUIPOKCHJ, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUS!.

AJtoMuHUH: TIoJiokeHue B [leproanueckoi cucTeMe XuMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHHe aroma, HaxOxAeHWEe B npupone. duszudeckue u
XUMHYECKHE CBOMCTBA amOMUHUSA. AMGOTEpHBIE CBOMCTBA OKCHUIA M THAPOKCUAA
ATIOMUHUSL.

JKenezo: monoxenue B [lepruoinyeckon CUCTEME XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, crpoeHue aroMa, HaxoxzaeHue B mpupoae. Ddusznueckue u
XUMUYECKUE CBOMCTBA kele3a. OKCUIbl, TUIPOKCUIbI U conu xkene3a (11) u xenesa
(1), ux cocTaB, CBOWCTBA U MOJIyUYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opas3laMy METauIoB M CIUIAaBOB, UX (HU3UIECKUMU
CBOMCTBaMH, U3YYEHHUE PE3YJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIMS W HATpUsi C BOJOH (BO3MOXXHO HCIOJb30BAaHHE BHUIESOMATEPHATIOR),
WCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJIE3a B KHUCIOPOAE
(BO3MOKHO  KCIOJIb30BAaHHE  BHUACOMATEPUATIOB), TMPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMI HA MOHBI: MAarHWs, KaJIbIUs, aJlOMUHMS, LIMHKA, XKeje3a
(1) u xenesa (III), menu (II), HaGMOACHUE M OTIMCAHUE MIPOIECCOB OKPAIIHBAHUS
IUJAMEHH WOHaMU HaTpus, Kaius U KajublUus (BO3MOXHO HCHOJIb30BAHUE
BUJIEOMATEpPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB TUIPOKCUIA ATFOMUHUS
Y TUJIPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMe «BakHenme
METAJIJIbI U UX COCIAUHEHUS.

XuMHs U OKPYKAKIIAA cpeaa

BemectBa u Marepuanbl B IMOBCEJHEBHOW >KWU3HHU YEJIOBEKA. be3oracHoe
UCITOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHYECKUX 0KOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKaroueh cpenpl (mpenenbHas AOMyCTUMAas
KOHIIeHTpa1us Bemiects, Aanee — [1JIK). Ponb XxumMun B pemieHnn 3KOIOrHYECKUX
pooJeM.

Xumuueckuii IKCHEpUMeHm:

u3y4yeHrue o0pa3lioB MarepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbBIE
MaTepHabl).

Mexcnpeomemmuoie cea3u



Peanuzammst MeXnpeaMeTHBIX CBs3€H NMpu M3ydeHHMH xumMud B 9 Kkiacce
OCYILIECTBIISICTCSl 4epe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUH, SBIISIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOI'0 [IUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHBbIE TMOHSTHS: HAy4YHBIM (PaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCUpUKAIMSA, TEPUOJUIHOCTh, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJCIMPOBAHNE, H3MEPEHHE, MOJEb, SBJICHHE, MapPHUKOBBIHA
3¢ deKT, TEXHOIOT U, MaTepUAIbI.

dusznka: Marepusi, aToM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKIIHUI,
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKHUN 3apsjl, MPOBOIHUKH,
MOJTYIPOBOJHUKH, JWAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, O00BEM,
arperaTHO€ COCTOsTHUE BEIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIITUYECKAs
pemérka, CruiaBbl, (U3MUYECKHE BEJIMYWHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/11, CoHIIE.

buonorusi: ¢orocunres, asixanue, Ouocdepa, dKOCHCTEMa, MUHEpAIbHBIE
yI00pEHMSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE IOPOIBI,
MOJIC3HBIC HCKOTIaeMBbIE, TOTUINBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUA IIPOI'PAMMBLI 110
XUMHNUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3yAbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO  OOIIEro
o0pa30oBaHUs JOCTUTalOTCs B XO0Jie OOy4YeHUS XUMHUHM B €IUHCTBE Yy4yeOHOU u
BOCIIMTATEIIbHOU JIESITEIbHOCTU B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOuiecTBEe MpaBUJaMU M HOPMaMM MOBEIEHHS M CHOCOOCTBYIOT Hpoleccam
CaMOTIO3HAaHUSs, CAMOPA3BUTHS U COLIMATIU3AINH 00 yYarOIINXCS.

JIM4HOCTHBIE  pPE3yJNbTAaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIMXCA
PYKOBOJICTBOBATbCSI CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAUUN U
paclIMpeHue OMbITa JEITENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHUS .

LIEHHOCTHOI'O OTHOLLIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, TOHMMAaHHS 3HAYCHUS XHUMUYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBa, CIOCOOHOCTU BIAAETh AOCTOBEpHOM MH(MOpManuen o
NEPEAOBBIX JOCTHMKEHUAX W OTKPBITUAX MHUPOBOM U OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPaKIaHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS] O COLUMAIBHBIX HOPMAaxX M TMpaBWiIaX MEXKIUNYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIEAOBATEIbCKOM, TBOPYECKOM M JpPyrux  BHJAX
NEeSATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM [EATEIbHOCTH MPHU
BBITIOJTHEHUM Y4E€OHBIX, TIO3HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMIPOIECCE€ ATOM Y4eOHOM MAEATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHHE M TMOCTYNKH CBOMX TOBApUUIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEACTBUMN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEHIECTBE M XMMHUYECKOW PEaKINH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM M COCTABIISIIOIIME
OCHOBY JIJI1 TTIOHUMAaHUsSl CYIIHOCTH HAyYHOM KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBI3SX YEJIOBEKa C
MIPUPOIAHOM CPEIOH, O POJIU XMMHU B MO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HANIPABJICHHBIE HA MOJIYYCHHE HOBBIX 3HAHUH MO
XUMHUHU, HEOOXOMUMBbIE I OOBSICHEHUS HAOIIOAAeMbIX MPOILIECCOB U SBJICHUM,
MO3HABATEIbHOM, WH(OPMAIMOHHOW W YHUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIbHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOMN



JUTEPATYPON, JOCTYMHBIMA TEXHHUUYECKUMHU CpEACTBaMU HWHGOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JIO003HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOEKTHOM M  HUCCIEI0BATEIbCKOU
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYy4eHHs B
JlaJIbHEHIIIEM;

4) dpopmMupoBaHHA KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 3J0pPOBBIA 00pa3 KU3HU, OCO3HAHHE IOCIEICTBUI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aTKOTroJsl, HAPKOTUKOB, KYPECHHS ),
HEOOXOAUMOCTH COOJIIOJICHUSI TpaBuUi  OE30MAaCHOCTH TMPU  OOpAICHHH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaTbHOM KU3HU;

5) TpyA0BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTHYECKOMY M3y4eHUIO mpodeccuid u Tpya pa3IuvaHOro poja,
YBOKEHUE K TPyAy M pe3ylbTaraM TPYAOBOW IESITENbHOCTH, B TOM 4YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM 1O XHMHH, OCO3HAHHBIA BBHIOOD
WHIUBUYAILHON TPAEKTOPUU MPOAOIKEHUSI 00pa30BaHUs C yUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTenTtHo! Mpo¢deCCHOHANBHON IECATETHPHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aIallTUPOBATHCS B MPOGECCUOHAIBHON CPEIE;

6) 3K0JIOrHYecKOro0 BOCITUTAHUS:

AKOJIOTUYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHHUE [IEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opa3a JKWU3HU, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
¢u3nuecCKOMy W TICHXHMYECKOMY 3/I0POBBIO, OCO3HAHWE IICHHOCTH COOIIOICHUS
npaBuiI 6€30MaCHOTO MOBEACHUS MMPU padOTe C BEMIECTBAMH, a TAKKE B CUTYAIHSIX,
YIPOKAIOIIMX 3/I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, IMOJIy4aeMble MPU W3YYECHUU XUMHH, IS
pEeLIeHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOWIEH NPUPOIHON CPEIOW, ISl TTOBBIICHUS
YPOBHSI  DKOJOTHMYECKOW KYJIbTYpbl, OCO3HAaHHA TJI00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTed HMX pEeIlleHUs MOCPEICTBOM METOJIOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS MM B TO3HABATEIHHOM,
KOMMYHHKAaTUBHOW U COLIMATIbHON MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wMmeranpenMeTHBIX pe3yJbTAaTOB BBIJCISIOT 3HAUYUMBIE IS
dbopMUpOBaHUST MHPOBO33PEHHUS OOIICHAYYHBIE TMOHATUS (3aKOH, TEOpus,
MIPUHIIMII, TUIIOTE3a, (aKkT, CUCTEMa, IMPOIlecC, SIKCIIEPUMEHT U JAPYTOE.), KOTOphIE
WCTIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpEAMeTax M IO3BOJSIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEIOCTHON



HAyYHOUW KapTHHE MHpA, M YHUBEpCalbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIbHBIC,
KOMMYHUKATHBHBIEC, PETYJISITUBHBIE), KOTOpblE OOecneynBaroT (HOpMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4e€OHOM
JeSITETHbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE IelCTBUS

Ba3oBnle JJornuyeckue a1eMcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOCHUHU
3HAHHMH: PACKPBIBATh CMBICI XMUMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSITHSIMH), HUCIOJIb30BAThH
MOHATHS NIl OOBSICHEHUSI OTNIEIbHBIX (DaKTOB U SIBJICHUI, BHIOUPATh OCHOBAHUS H
KpUTEPUH ISl KJIaCCU(PUKAIMN XUMUYECKUX BEIICCTB M XUMHUYECKUX PEaKIIHil,
YCTaHABJIMBATh TMPUYUHHO-CIEACTBEHHBIE CBA3HM MEXKIYy OOBEKTaMH HU3Y4YCHHUS,
CTPOUTH JIOTUYECKHE PACCYXIACHUS (MHIAYKTUBHBIC, JCNYKTUBHBIC, IO aHAJIOTHUHN),
JIeNIaTh BHIBOJBI U 3AKITFOYCHUS;

yMEHUE TPUMEHATh B TMPOIECCE IMO3HAHUS TOHATUSA (TIPEIMETHBIE W
MeTarpeaMEeTHbIE), CUMBOIUYECKHUE (3HAKOBBIE) MOJIETH, UCTIOJb3yEMbIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI D3JIEMEHTAa), XUMHUYecKas (opMmyiaa W ypaBHEHHUE
XUMUYECKON pEeaklui — MPU PElICeHUH y4eOHO-TI0O3HABATEIbHbIX 3a/ladu, ¢ YYETOM
ATUX MOJICTBHBIX MPEJICTABJICHUN BBISABISATH U XapaKTEPU30BATh CYIIECTBCHHBIC
NPU3HAKH U3y4aeMbIX O0BEKTOB — XUMUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHi,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, TNPUYUHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYUMSI B U3yUaE€MbIX IIPOIIeCcax U sIBJICHUSX.

Ba3oBble ucciienoBarejabckue 1eCTBUSA.

YMEHHE UCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KauyeCTBE OCHOBBI sl (OPMHUPOBAHUS THUIIOTE3bI TIO
POBEPKE NMPABUIBLHOCTH BBICKA3bIBAEMbIX CYXKICHUN;

NpUOOPETeHHE ONbITa IO TUIAHHUPOBAHUIO, OPTraHU3allMd M TMPOBEICHUIO
YYEHHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJAOM Ipolecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3yJsbTar, (OpMYIHpOBaTh 0000IIEHUS U
BBIBOJIBI TI0 pe3yJibTaTaM MPOBEIEHHOIO OMbITA, UCCIIEOBAHUS, COCTABIATh OTUET
0 MPOJIeTTaHHOM padoTe.

PabGora ¢ ungopmanumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M MHTEPNPETUPOBATH HH(MOPMAIIUIO
Pa3NUYHBIX BUJOB U (HOPM MPEICTABICHUS, MOIYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIIpHAs ~JUTEparypa XHUMHUYECKOTO COJICP)KaHUS, CIPABOYHBIC
nocodusi, pecypcbl MHTepHeTa), KpPUTHUYECKH OILEHUBATh MPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MH(OpPMAIIHIO;



YMEHHE MPUMEHSTh pa3M4HbIe METOAbl U 3alpochl MPU MOUCKE U OTOOpE
MH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JIsl BBIIOJIHEHHS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPENeNEHHOrO TUMa, MPUOOPETEHUE OIbITa B
o0lacTh UCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITETILHO BBIOMpPATh ONTUMAJIbHYIO (POPMY MPEACTABICHUS UHPOPMALIMK U
WUTIOCTPUPOBATh pElIaeMble 3aJayll HECIO0XKHBIMH CXEMaMH, JuarpaMMaMH,
IpyruMu popMamu rpaduku U ©X KOMOUHALIMSIMU;

YMEHHE UCIOJb30BaTh M AaHAJIW3UPOBATh B Ipolecce Y4yeOHOH W
HCCJIEI0BATENbCKON JEATENbHOCTH MH(POPMALIMIO O BJIMSHHUH MPOMBIIIJIEHHOCTH,
CENBbCKOr0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAOUIEH IPUPOIHOU
CpEelbl.

KoMmyHnKaTHBHBIE YHMBepPCcaJbHbIe YueOHbIe 1elCTBUS:

yMEHHUS 3aJjaBaTh BOMpOCHl (B Xoj€ auayiiora W (WIM) JIUCKYCCHUHU) MO
CylecTBy  oOcyxkmaemMol  TeMbl, (OPMYIMPOBATH  CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHMSI PEUIOKEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHbIE  pE3yJbTaTbl  [03HABATEIbHOU
NESATENbHOCTY B YCTHBIX W NMCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pPE3yNbTATOB BBHINOJHEHUS XMMHYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOrO OMbITa,
1a00paToOpHOI pabOThI IO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, YU€OHOI'O IIPOEKTA);

YMEHHUA Y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOMN
MO3HABATEJILHOM M HUCCJENOBATEIbCKOW  JEATEIBbHOCTH NPHU  pPEUICHUH
BO3HUKAIOUIMX Mpo0JieM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COIJIaCOBaHUSA
no3uuii (00CyXaeHusi, OOMEH MHEHHSIMH, «MO3TOBbI€ IITYPMBbI», KOOPAHHALIUA
COBMECTHBIX JICUCTBUM, ONPENCIICHUE KPUTEPUEB TIO OLEHKE KadecTBa
BBHITIOJIHEHHOM pabOTHI U ApYrue).

PeryisiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIE 1eliCTBUA:

YMEHHE CaMOCTOATENIBHO ONPENEIATh LEIU ACATENbHOCTH, IJIAHUPOBATH,
OCYLIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
JeSTeNbHOCTh, BBIOMPATh Hanbosiee 3(PPEeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
[IO3HABATEIbHBIX 3ala4, CaMOCTOSTEIBHO COCTABIIATh WIM KOPPEKTHUPOBATH
IIPEJIOKEHHBIA QITOPUTM  JEWCTBUWA TNPU BBINOJHEHUHU 33JaHUNA C Y4YETOM
MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOIO pe3yibTaTa 3asBICHHOW IEJIM, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEjIaracéMble B YCIIOBUN 3a/1aHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOIO
COJlep>KaHMsI, YCTAHOBJIEHHOrO JaHHOW (enepanbHOW padoyell TporpamMmoi,
BBIJICJISIFOT: OCBOEHHBIE 00YYaIOIIMMUCS Hay4YHbIE 3HaHUS, YMEHUS U CIIOCOOBI



NehcTBHUH, crnenuduyueckue JJId  TpeAMETHOHM o0jacth  «XUMHS», BHIBI
NEATENIbHOCTA MO  TMOJYYEHWI0 HOBOI'O  3HAHMs, €ro HHTEpIpETalnH,
peoOpa30BaHUI0 U MPUMEHEHUIO B Pa3JIMYHBIX YU4EOHBIX U HOBBIX CUTYyaIUsX.

K xoniy o6yuenus B 8 kiacce npeamMeTHbie pe3yIbTaThl HA 6a30BOM ypOBHE

JIOIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MMOHSATHI: aToM, MOJEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOT 0 3JIEMEHTA B COEIMHEHHUH, MOJIIPHBII 00BEM,
OKCHUJ], KHUCJIOTa, OCHOBAaHHE, COJIb, 3JEKTPOOTPHUIATENILHOCTh, CTEIEHb
OKHUCJICHMS, XUMHUUYECKasl peakius, Kiaccuukaius peakiuii: peaxiuu
COCIMHEHUS, PEAKIUU PAa3JIOKEHUs, pEaKUUU 3aMEUICHUs, pEaKUUuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU ((PEeKT peakiuu,
AIpO aTOMa, DSJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTalb, paaUycC
aTomMa, XUMHYECKas CBSI3b, MOJSIPHAs U HEMOJISpPHAs KOBAJIECHTHasl CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHWOH, PAacTBOp, MaccoBas J0Jis BELIECTBa
(IpolleHTHAs! KOHIIEHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUM U
MIPUMEHSTH 3TU HOHITHUS MIPU ONMUCAHUH BEUIECTB U UX MIPEBPALCHUI;

e HCIIONB30BAaTh XHWMHYECKYIO CHUMBOJHKY JUISI COCTaBJICHHS (Hopmyn
BEILIECTB U YPABHEHUI XUMHUECKHUX PEAKIIHIM;

e OIpEesaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENEHb  OKHUCIEHUS  DJIEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEIEIEHHOMY KIIACCYy COEIUHEHUH 10
dbopmynaMm, BHUJ XUMUYECKOW CBs3UM (KOBaJleHTHass W UWOHHasA) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpseBaTh cMmbIci [lepunonnueckoro 3akona JI. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX DJIEMEHTOB OT MX TojiokeHus B llepuomuueckoit cucreme,
3aKOHOB COXPAHEHUsI MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HHUSI, 3aKOHa ABOraapo;

e ONUCHIBATH W XapakTepuzoBaTh TaOmmuHyio Gopmy Ilepuoamaeckoit
CUCTEMbl XHMMHMUECKHUX OJJIEMEHTOB: pa3inyaTh TMOHSITUS «TJIaBHas
noarpynna (A-rpynmna)» u «modouHas noarpymnmna (b-rpynma)y, manbsie u
OoJbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHUsS, KOTOPbIE HMEIOTCA B
tabnuue «llepuoguueckass cucrtema xumuyeckux osnementoB JI. U.
MenzeneeBa ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB



XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsij sipa, 00IIee YUCIIO AJIEKTPOHOB
U pacTpeIeNICHUE UX 110 AJICKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATH XUMHUYECKHE DJIEMCHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIy U COCTaBy YYAacTBYIOUIMX B pEaKIUU
BEIIIECTB, 10 TETUIOBOMY (D (PeKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJATBEPXkAas OMUCAHUE MPUMEPAMU MOJICKYIIIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYECKHX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOrO0 JJIeMEeHTa 1o (dopmyme
COCIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOHN peaKIny;

MPUMEHSATH OCHOBHBIEC ONEPAIMHU MBICIUTEIBHON EATETbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, 00O0OIICHHME, CHCTEMAaTH3alluio, KIacCHU(HUKAIIHIO,
BBISIBJICHUE TIPUYUHHO--CJICACTBEHHBIX CBS3€H — 1T M3yYCHUS CBOMWCTB
BCIIECTB M XHMHYECKHUX PpEaKIUH, eCTECTBCHHO-HAyYHbIC METOIbI
MO3HAHUSA — HAONIOZCHUE, W3MEpPEHHUE, MOJIETUPOBAHHE, HKCIIEPUMEHT
(peanbHbIA U MBICIIEHHBIN );

CIeAOoBaTh  IpaBWiIaM  MOJb30BAaHUA  XUMHUYECKOW  MOCYyIOM U
7a00paTOpHBIM  O0OpPYJOBAaHMEM, a TakXKe IpaBWIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSMH IO BBITTOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OTMBITOB MO TIOJYYCHHUIO W COOUPaAHUIO
razoo0pa3HbBIX BeHIECTB (BOAOpPOAA W KHUCJIOPOJA), MPUTOTOBJIECHUIO
PacTBOPOB C ONPEAEIEHHON MAaCcCOBOW JIOJIEM PACTBOPEHHOI'O BEIIECTBA,
IUTAHUPOBAaTb M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB MICIIOYEH U KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makmyc, dheHondTanen, METWIOPAHK U IPYTHE).

K xonIy oOyuenus B 9 Kjacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

PacKphIBaThb CMBICII OCHOBHBIX XWMHYECKUX IOHATHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEMIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKast CBS3b, TEIIOBOU A (DEKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  pacTBOp,  DIJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJIUTUYECKAST AUCCOLMAIMUSA, PEAKIUH HOHHOIO
oOMEHa, KaTajau3aTop, XMMHUUYECKOE paBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIMTENIb,  BOCCTAHOBUTENb,  OKHCIEHME M  BOCCTAHOBJICHUE,
ajuioTponusi, aM(pOTEpHOCTh, XMMHUYECKasl CBs3h (KOBAJEHTHAs, WUOHHAas,
METa/NInYecKas), KpHUCTAJUIMYecKas peniérka, KOppo3Us METaJlioB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKIHUH, MPeleIbHO JTOMyCTUMAas
koHueHrpamus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHWMHMUYECKUX TOHSITHH U
MIPUMEHSTH 3TH HOHSITHUS IIPU OMMCAHNUHU BEIIECTB U UX MPEBPALICHU;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJeHUS (HopmMyn
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKLINN;

OTPEIESATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUSAX Ppa3IM4YHOrO COCTaBa, [MPUHAJIEKHOCTh BEIIECTB K
OTpeACIEHHOMY KJIacCy CO€IWHEHUN o (opmynaM, BUA XUMUYECKON
CBSI3W (KOBaJICHTHAs, MOHHAs, MeETaUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsi/l MOHA MO XUMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHUYECKUX COCAMHEHUW, TN KPUCTALINYECKOU
PEMIETKH KOHKPETHOT'O BEIIECTRA;

packpbiBaTb cMbIca [lepuommnueckoro 3axkona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBAaTh U XapaKTEPU30BaTh
tabnuunyio popmy Ileproanueckoid CUCTEMBl XUMHYECKHUX DJIEMEHTOB:
pas3nuyaTh TOHSATUS «rJaBHas mnoArpymma (A-Tpynma)» U «mmododyHas
noarpynna (b-rpynna)», wmanble u OONblIME TMEPUOJLI, COOTHOCUTH
0o0O3HayeHusl, KOTOpbIE MMEIOTCA B MEPUOJUYECKONW Tabnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHHS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl siApa, oOIIee 4YUCIO JJIEKTPOHOB U
pacrpefieieHue HMX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB U HUX COEIMHEHUN B
MpeAeiax MaJlbIX NEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPraHUYECKHE BELIECTBA,
XUMHYECKUE peakiuu (10 YUCIy M COCTaBY YYacTBYIOIIMX B PEaKLHUU
BEIIECTB, M0 TEIUIOBOMY 3P EKTy, 10 U3MEHEHHUIO CTENEHEH OKHCICHMS
XUMUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIMEe U CcHEHU(PUUYECKHEe XUMUYECKHUE
CBOMCTBa TIPOCTBIX U CJOKHBIX BEIIECTB, IOATBEPXKAAsl OMUCAHUE
npuMepaMi MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIIUN;

COCTaBJIATb YPaBHEHUS AJIEKTPOJUTUYECKON JHCCOLMAlMU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMEHa, YypaBHEHMs pPEaKIMii, IMOATBEPKIAIOMINX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEXIY BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEINBHBIX  PEAKIIUN
MOCPEJCTBOM COCTaBJICHUS DJICKTPOHHOT'0 OaJlaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TIPOTECKAHUS XWMUYECKHX TMPEBpAICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJISIPHYIO  MAacChI
BEIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOro »JJeMeHTa 10 dopmylie
COCIMHEHUS, MACCOBYIO JIOJIO BEMIECTBA B PACTBOPE, MTPOBOJIUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKOHN peaKInu;

coOoaTh  TMpaBWJa  TOJIB30BAaHMS ~ XMMHYECKOM  IMOCYHOM u
nabopaTopHbIM  00OpYy/IOBaHMEM, a TaKXKe TMpaBuia oOOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSMH IO BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKHUX OTMBITOB 110 TIOJYYCHHIO M COOHpPaHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKHUCIIOTO ra3a);

IIPOBOJNTH  PEAKIWH, IOATBEPKJAIONINEe  KAauyeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMHU/I-,
nonua-, kapOonar-, ¢ocdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTUOHBl aMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, NMPHUCYTCTBYIOIINE B
BOJHBIX PACTBOpPax HEOPraHMYECKUX BEICCTB;

MPUMEHSATH OCHOBHBIC OTNEPAIMH MBICIUTEIHHOW NEATETLHOCTH — aHAN3
U CHHTE3, CpaBHEHHE, O0O0OIIEHHEe, CHUCTEMAaTH3allUi0, BBHISBJICHUE
MPUIMHHO-CJICICTBEHHBIX CBSI3€M — ISl M3Y4YeHHsS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIMi, €CTCCTBCHHO-HAyYHbIC METOJbI IIO3HAHUS —
HAOJIFOICHUE, M3MEpPEHUEe, MOCIUPOBAHUE, DKCIICPUMEHT (peaabHBI WU
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
KoaunuecTBo yacoB
Ne HaunmeHnoBaHue pa3iesioB U DJIeKTpPOHHbIe (LU (POBbHIE)
KonTposabHbie IIpakTH4yeckune
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavajibHbIe XUMHUYECKHE OHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 0 9 bubmuorexa [IOK
' IPAKTHIECKOM IeATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeloBeKa
12 BemecTBa u xuMu4ueckue 15 1 0 bubmuorexa [IOK
' peaxkuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pasjen 2. BaxkHeiinue npeacTaBuTe/ Il HEOPraHNYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmorexa [IOK
' 00 okcuaax https://m.edso0.ru/7f41837c
Bonopoa.llonstue o kucnorax bubnumorexa [LIOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [IOK
' OCHOBAaHMAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnnoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pasnea 3. Ilepuoanyeckuii 3axon u [lepuonnueckas cucrema xumudeckux iemeHToB /. U. Mengeneea. CTpoeHue aToMoB.
Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE 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

[Tepuoauueckuii 3aKOH U

31 Ilepunonuueckas cucrema 7 bu6nmorexa [IOK
' XUMHUYECKHX saeMeHToB /1. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHUYECKAS CBI3b.
3.2 OKHUCIUTEIILHO- 8 bubnnorexa [JOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIINU
bu6nmmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KosmuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesoB U TeM uu¢poBbIe
Ne n/m P Konrpoabubie  Ilpakruueckue (it pp )
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3jen 1. BemecTBO M XUMHUYECKHE PeaKIUU
11 IToBTOpenue u yrinyOieHne 3HaHUH 5 1 0 bub6mmorexa LIOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTHA XUMHUECKUX 4 0 0 bu6nnoreka [IOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIEKTPONUTHYECKAs! JUCCOLIMALIMSL. 8 1 1 bubnmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znea 2. Hemera/iibl M X COeANHEHUA
OO1m1ast xapaKTepUCTHKa XMMUYECKUX bu6mmorexa [IOK
2.1 4 0 1
anemeHToB VIIA-rpynmel. ['anorensl https://m.edsoo.ru/7f41a636
OO6mras XxapaKTepUCTUKA XUMHUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 Brbmaorexa LIOK
' pymHet. -ep https://m.edsoo.ru/7f41a636
COCITMHEHUS
OO61mas xapaKTepuCTHKa XUMUYECKUX Eub 10K
nOIMoTeKa
2.3 aneMeHToB VA-rpymimbl. A3ot, pochop u ux 7 0 1
Py docgop https://m.edso0.ru/7f41a636
COEJIMHEHUS
OO1m1ast XxapaKTepUCTHKA XMMUYECKHX
2.4 aneMeHTOB [V A-rpynmsl. Yriepoa u 8 1 2 bubmmorexa [IOK
' . DY po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIMHEHUS
Hroro mo 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

Paszgen 3. MeTa/liIbl M MX COeUHEHUSA

. bubnmnoreka [JOK
3.1 Obmue cBOHCTBA MCTaIIOB 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxkneinive MeTayuibl U UX COEQUHEHUS 16 https://m.edso00.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u okpy:kaomas cpeaa
4.1 BemtectBa 1 MaTepuaibl B )KU3HUA YEJIOBEKA 3 Bubmorexa ITOK
’ m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka KourTpoabnbie  IlpakTHuyeckue
n/n Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsbl
1 [IpenmeT xumuu. Posib XuMHUU B KU3HU 1 0 0 bu6nunorexa LIOK
yesoBeka. Tena u BellecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 ITonsiTue 0 MeTO/1aX MO3HAHUS B 1 0 0 bu6nmorexa LIOK
XUMHH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuna
3 paboTHI B 1a00OpPATOPUU U IPUEMBI 1 0 1 bubnmoreka [JOK
oOparieHus ¢ JIabopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 UucTteie BemecTBa U cMecu. CriocoOb! 1 0 0 bubmunorexa IHOK
paszeneHus cMecen 12.09.2023 = https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Pa3nenenue cmeceili (Ha mpumMepe 1 0 1 bubmaorexa LOK
|\ TIPHNEP 19.00.2023  https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPECHHOW COJIH )»
bubmnorexa IHOK
6 A 1
TOMET M MOIICICYIIH 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE DIIEMCHTBI. 3HAKU 1 0 0 bu6nunorexa LIOK
(CUMBOJIBI) XUMHYECKHUX DJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
Bbubnunorexa LIOK
8 I1 1
POCTHIE H AL BEMecTa 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6nunorexa LIOK
9 A - 1 0 0
TOMHOTMOIICKYIBIPHOC yHerue 03.10.2023 | 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 IIOCTOSHCTBA COCTaBa BEILICCTB.

bu6nunorexa LIOK
10 Xumrieckas popmysna. Banenrrocts 03.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX AJICMECHTOB
1 OtHocuTeNbHAasl aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENBHAS MOJIEKYIISIpPHAS Macca 10.10.2023 |  https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COETUHEHUU 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KommuectBo BentecTBa. Moiib. bu6nunorexa LIOK
MounsipHast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBIICHHUS. bubmuorexa [JOK
XuMuyeckasi peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yciaoBusi IpOTEKaHUS bubnuorexa [IOK
XUMHUYECKUX PeaKIuid 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MAaCChI BEIIECTB. bubnnorexa [HOK
XUMUYECKUE YpaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Bpruncienust Koau4ecTBa, MacChl
17 BEILIECTBA [0 YPAaBHCHUSM XUMHUYECKUX bubmorera [JOK
o . P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakuui
Knacc Ka €cK eaKIui
15 | oo o buSmotexa LIOK
A P : 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 5H I/IKJ‘IOI‘II/; II{/ICT l3)60(;’11 eI:::H bubmorera [JOK
N et - 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CHUCTEeMAaTH3aIus 3HAHUHI
20 KonTponbnas pabora Nel mo teme Bbubnunorexa LIOK
«BerecTBa 1 XUMHYECKUE PEAKITAN 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas bub6nmorexa [IOK
Bo3nyxa. Kucnopon — anemeHT u 14.11.2023 | 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
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npocroe BeuecTBo. O30H

duznueckre U XUMHUYECKHE CBOMCTBA

22 KHCII0poia (peaKIMu OKUCIICHHUS bubmmorexa [IOK
POAa Ipeait ’ 14.11.2023 | https://m.edso0.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CnocoOpl TToTydeHHsI KUCIIOpoIa B
23 nabopaTopuu zqn OMLIIHJIeHILOHCTH bubmorexa OK
paTop P ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[IpuMeHeHue KucIopoaa
TemoBoii 3¢ pexT xumuueckoi
24 peaKIiH, IIOHATHE O bubnuorexa LIOK
TEPMOXMUMHUYECKOM YPaBHEHUH, IK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIHUAX
Tormnueo (He(Th, YroJib U METaH).
25 3ar ;{3H61§He¢1;03 o a, CIToCOOBI c)aro bubmorexa [JOK
P AYRE 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALCHUS
II 6ota Ne 3
% | lonysene n covupamme xicropora BuSorexa LIOK
v onp posa, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €r0 CBOMCTBY
97 Boxopoa — snement u npocroe bu6morexa LIOK
BelecTBo. Haxoxaenue B mpupose 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 DOU3NUECKUE U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoza. [I[pumenenrie Bogopoaa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIIOTAX B COJIAX bubmorexa OK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTyueHust BOJIOPO/Ia B bubnuotexka [IOK
nabopaTtopuun 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Ipa eckas pabota Ne 4 o Teme
31 <<1?[OE<ITHL€IHHI; 15/{1 I(?OGI/IT aHue 131:) s I: a bubmmorexa LIOK
i P Aoposa, 19.12.2023 | https://m.edsoo.ru/ffod4f42

W3y4YEHUE €r0 CBOMCTB)



https://m.edsoo.ru/ff0d4614
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MossipHblii 00bEM Ta30B. 3aKOH

bu6nmorexa LIOK

32
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncnenus o6bpEMa, KolndecTBa
33 BEIIECTBA ra3a MO €ro U3BECTHOM bubmorexa OK
i g 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00bEMY
Brruncnenust 00EMOB ra3oB 1o
34 ABHEHUIO PEAKI[MH Ha OCHOBE 3aKOHA bubamorera TIOK
b pearin 26.12.2023 | hitps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUI ra30B
35 du3nvecKue 1 XUMHUIECKHE CBOMCTBA bubmuorexa [IOK
BOJIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnnorexa HOK
WHJIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HachilenHbie
37 " HI;HaCI)IpeHHI)IIe) aCTBOPBI B bubamorexa [IOK
- P . 16.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIIeCTBa B PaCTBOpPE
IIpaktuyeckas pabora Ne 5 o Teme
38 «IIpuroroBrieHne pacTBOPOB C bubnmoreka [JOK
onpenenEHHON MacCOBOM T0JeH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 Konrponbnas padora Ne2 o teme bubnnorexa [HOK
«Kwucnopoa. Bomopoa. Boma» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiraccupuKaIus, bubnunorexa LIOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[Tonyuyenune u XUMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorera [OK
’ P 30.01.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIaccuUKaIs, bu6nmorexa LIOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonyuyenune u XUMUYECKUE CBOMCTBA

bu6nmorexa LIOK

43 OCHOBaAHHM 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukarms, Bbubnunorexa LIOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [losnyyenue u XuMHUYECKHE CBOKCTBA bubmmorexa LIOK
KHCIIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 cnocoébrl) I'II([)J'I )eHI/m XI/IMI/I'—IZ(I;)KI/IC bubmmorexa [OK
. i ’ 13.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
[paktuyeckas padbota Ne 6. Perienue
47 JKCIIEPUMEHTAJIBHBIX 3aa4 10 TEME bubnnorexa HOK
«OCHOBHBIE KJIACCHl HEOPTAaHUIECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
48 ['eneTnueckas CBsA3b MEXKIy KiIacCaMHu bubnnorexa [HOK
HEOPraHMYECKUX COETUHEHHM 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O000I11IeHNE U CUCTEMATA3 AN bubnunorexa LIOK
3HAHUM 27.02.2024 | https://m.edsoo.ru/00ad9ch2
KonTponbhast padora Ne3 o Teme
50 "OCHOBHBIE KJIACCHI HEOPraHNYECKUX bubmorexa [JOK
on P 27.02.2024 | https://m.edsoo.ru/00ad9ela
COE€IUHEHUN
[lepBbie MOMBITKH KITaCCUPUKATII
51 XUMHYECKHX diIeMeHTOB. IloHaTHE O bubmmorexa [OK
' 05.03.2024  https://m.edsoo.ru/00ad9ffa
TPyMMax CXOAHBIX SJIEMEHTOB
[Teproauueckuii 3aK0H U
52 Ilepuoanueckas cucrema ec bubmorexa OK
PHOAMHCCKAT CHCTEMA XHMUHCCKHX 05.03.2024 | https://m.edsoo.ru/00ada52c
anemenTtoB JI. . MenpaeneeBa
53 Ilepuonasl, rpymiibsL, MOATPYIIILL bubmorexa [JOK
PHOZEL TPYIHEL, HOATPY 12.03.2024 | https://m.edsoo.ru/00ada52c
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Crtpoenue atoMoB. CocTaB aTOMHBIX

bu6nmorexa LIOK

54
sanep. M3oTomnsl 12.03.2024 = https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
55 aToMOB 351eMeHTOB Ileproanueckoit bubmorexa LHOK
proA 19.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
XapaKkTepuCTHKa XUMHUUYECKOTO
56 3JIEMEHTA 110 €ro MOJ0KEHHIO B bu6mmoreka LIOK
[Tepunonnueckoii cucreme /1. 1. 19.03.2024 @ https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa
57 JUIS pa3BUTUSA HayKku U npaktuku. 1. W. bubnunorexa [IOK
MeHneneeB — y4€HBIN, IEIaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [JOK
XAMUYECKHX DJIEMESHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas CBA3b bubmiorexa HOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHnTHas noyisipHas XUMU4eCKast bubnnorexa [HOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHasi XuMU4ecKast bubnnorexa [HOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorera [IOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCANTENBPHO-BOCCTAHOBUTEIbHBIE bubnnorexa [HOK
peakiuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIH bubmorera [JOK
23.04.2024 | https://m.eds00.ru/00adb076
65 Konrponsnas padora Ne4 o teme bubmmorexa [LIOK
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«Ctpoenue atoma. XUMHUECKast 30.04.2024 | https://m.edsoo.ru/00adb486
CBSI3bY

66 PesepBHblit ypok. O00011eHNE U 1 0 0 bubnmoreka [JOK

cUcTeMaTu3alus 3HAaHUI 30.04.2024 | https://m.edsoo.ru/00adb33c

67 Peseprubiil ypok. O0006111eHNE 1 1 0 0 bubnnoreka [JOK

cUCTeMaTHU3alus 3HAaHUH 14.05.2024 = https://m.edsoo.ru/00ad9cb2

68 PeseprubIil ypok. O6001IeHNE U 1 0 0 bubnuorexa [IOK

CUCTeMaTHU3alMsl 3HAHUN 14.05.2024 = https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4 6
[MPOT'PAMME
9 KUIACC
KonunuyectBo yacos DJIEeKTPOHHBIE

Ne Hara undposbie

Tema ypoka Konrpoabnbie | IlpakTuueckue
n/n Bcero H3Yy4eHUsI o0pa3oBaTejibHbIE

padoThbI padoTbI
pecypchbl

Ilepuonnueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 0 0 bubnunorexa LIOK
XUMHYECKHX d1eMeHTOB /[, U. 06.09.2023 = https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHYECKHX JICMCHTOB 1 0 0 Bubmorexa LIOK

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

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6bnuorexa [IOK
HEOpPraHMYECKHUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buabsl XuMI4IecKoOU CBSI3U U THITBI 1 0 0 bu6nunorexa LIOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023 |  https://m.edsoo.ru/00adbac6
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Konrtponsnas padora Nel mo teme

5 I 5
«[loBTOpeHue u yrnyOaeHue 3HAaHUA 90.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 kimacca»
6 Krnaccudukanus xummaeckux bubnmoreka [JOK
pEeaKIuii o pa3IMYHbIM MPU3HAKAM 20.09.2023 ' https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTU XUMHUYECKOMI
7 eakuuu. IToHITHE 0 TOMOTI'€HHBIX U bubmorera [JOK
PCAKIUH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIUIX
ITonsTHE O XUMHYECKOM
aBHOBecun. DaKTOPHI, fOIe
8 Ech};oB ocHTIi XI/IM;qS;Ico?H;IaKm;n i bubmorera [JOK
P peaxt 27.09.2023 | https://m.edsoo.ru/00adc28¢c
MOJIO)KEHHE XUMHYECKOTO
paBHOBECHS
9 OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC bubnuorexa [IOK
peakiu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus aNEKTPOIUTUYECKON
10 nuccoruanun. CUiIbHBIE U ci1a0bIle bubmorexa [JOK
' 04.10.2023 | https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HoHHble ypaBHEHHS PEaKIHi bubmorexa HOK
P peakd 11.10.2023 | https://m.edsoo.ru/00add448
XUMUYeCKUe CBOMCTBA KHCIIOT B
12 OCHOBaHHH B CBETE MPECTABICHUIN bubnmnorexa [JOK
00 DJIEKTPOIUTUICCKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IMCCOIMAIlAN
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IPEACTaBICHNN 00 bubmorera [JOK
pest . 18.10.2023  https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOLUALINN
14 [lonsTue o rugponuse coneu bubmmorexa [LIOK
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18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01ieHne u cucTeMaTu3alus bubmmorexa [IOK
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
IIpakTiueckasa padora Ne 1.
16 «l?emeHne 3Kcnpe AMEHTAIBHBIX bubmmorexa [JOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3aaudy»
KonTponbhas pabota Ne2 o teme
17 «DNEKTPOIUTHYECKAS JUCCOLMALIUS bubmmorexa [OK
P A HHAHIL. 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKUE peakllii B pAaCTBOPAX»
OO1as xapakTepPUCTHUKA TaJIONEHOB.
18 XHI;IIHiIIe);KI:/Ie zBI:)gczia Hl;l I zn\f[{e Be bubmorexa ITOK
PHMEP 08.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
Xnopooaopoa. CossiHasi KUCIIOTa,
19 XUMHUYECKHE CBOICTBA, [IOJIyYEHUE bubmorexa HOK
 HOIYAE ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuyeckas pabora Ne 2 o Teme
20 «[TonmydeHne COJITHON KUCIIOTHI bubmmorexa [JOK
Y HISHHE . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
H3y4YeHHE € CBOMCTBY»
BbrunciieHus mo ypaBHCHHUSIM
21 . bubmuorexa [IOK
XUMHACCIHX PEAKIITH, CCII OZHMH H3 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JiaH B H30bITKE
29 OO6mras xapakTepuCTHUKA DIIEMEHTOB bubnmnorexa [JOK
VIA-rpynnst 22.11.2023  https://m.edsoo.ru/00ade64a
ANoTpornHble MOJAU(MDUKALIUN CEPBI.
23 Haxoxnaenue cepbl 1 €€ coeTMHEHUI Bbubnunorexa LIOK
B IIpUpojie. XMMUYECKHUE CBOWCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
CepbI
24 CepoBoopoj1, CTpOCHHE, bubnmnoreka [JOK
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¢busnvecKkre U XUMUICCKUE CBOMCTBA 29.11.2023 |  https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (bu3MYecCKre 1 XUMHIECKUE bubmmorexa [IOK
. 06.12.2023 = https://m.edsoo.ru/00adea28
CBOICTBA, MPUMEHEHUE
XHAMHMUYECKUE PEAKLINH, JICKALINE B
OCHOBE TMPOMBIIIIEHHOTO crocoba

26 MOJIy4EHUS] CEPHOM KUCIIOTBHI. bubnnorexa [HOK
XUMHUECKOE 3arps3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpeabl COCTUHEHUSIMHU
cepbl

97 Brruucnenue MaccoBoil J0JIM BBIXO/a bubmuorexa [JOK
IIPOYKTA PEaKLIUK 13.12.2023 | https://m.edsoo.ru/00adec8a
OO6m1as xapakTepuCTHUKA DIIEMEHTOB

28 VA-rpynmsl. A30T, bubnmnoreka [JOK
pacrpocTpaHeHHe B IPUPOJIE, 13.12.2023 |  https://m.edsoo.ru/00adeeab
(bu3nuecKre u XUMUYECKHE CBONCTBA
AmMuax, ero puanvecKue u

29 XMMHUYECKHE CBOMCTBA, OJy4YEHUE U bubamorexa [IOK

’ 20.12.2023 | https://m.edsoo.ru/00adf004
MIpUMEHEHNE
[paktuyeckas pabora Ne 3 o Teme
30 «[Tonyuenue amMmmmuaka, U3y4yeHue €ro bubmorexa LOK
N 20.12.2023 @ https://m.edso0.ru/00adf180
CBOMCTBY»

31 A30THas KUCIIOTa, €€ PU3NICCKUE U bubnnorexa [HJOK
XUMUYECKHE CBOWCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3zoBanne HUTPATOB U COJIEN

39 aMMOHHUS B KaU€CTBE MUHEPAITbHBIX bubnmnoreka [JOK
ynoOpeHuii. XuMudeckoe 27.12.2023 = https://m.edsoo.ru/00adf518

3arpsi3HEHHUE OKPYKAIOIIEH CpeIbl
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COCAMHCHUAMHU a30Ta

dochop. Okeun pocdopa (V) u

33 docdopHas kucaora, PU3NICCKUC U bubmorexa OK
P . 10.01.2024 = https://m.edso0o.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIyUYeHUE
Hcnonws3zoBanue dpocdatos B
34 KayecTBE MUHEPAJIbHBIX YA0OpEHUI. bubnuorexa [IOK
3arpsi3HEHUE NPUPOJTHOU CPeIbl 10.01.2024  https://m.edsoo.ru/00adfc20
dbocdharamu
VYraepona, pacnpocTpaHeHHAE B
35 npu E/:[)el E)I/ISI/II:IeC?I)/Ie Y XUMHUYECKHUE bubmorexa HOK
PHPOAE, 17.01.2024 |  https:/m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcuipl yriaepona, ux Gu3HuecKue u
36 XUMHUYECKHE CBOMCTBA. bubmuorexa [IOK
DKosnoruyeckue npoOIemsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKcHIoM yriepoaa (1V)
37 VYronbHast KUCIOTa U €€ COIu bubmmorera [JOK
24.01.2024  https://m.edsoo.ru/00ae006¢
[IpaxTrueckas pabora Ne 4 o reme
38 "[losrydyeHue yriekucioro rasa. bu6nuorexa [IOK
KauecTBenHnas peakius Ha kKapOOHaT- 24.01.2024 = https://m.edsoo.ru/00ae027e
noH"
[lepBoHaYaIIbHBIC MTOHATHUS 00
39 OpPraHMYECKHX BEIECTBAX KaK O bubmorera [JOK
P N 31.01.2024 = https://m.edso0.ru/00ae054e
COCIIMHEHUSX yriepoaa
40 Kpemnwii u ero coegunenus bubmorera [IOK
P A 31.01.2024  https://m.edso0.ru/00ae080a
41 [IpaxkTrueckas padota Ne 5. bubnmorexa [LIOK
Pemenue sxcriepiMeHTaIbHBIX 3a/1a4 07.02.2024 = https://m.edsoo.ru/00ae0bf2
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o TeMe «Baxuenie HeMeTauIbl U
HUX COEIUHEHUS)

Kontponbnas padota Ne3 mo teme

bu6nuorexa LIOK

42 «BakHCHIINC HEMCTAILIB! H HX 07.02.2024 | https://m.edsoo.ru/00ae0el8
COEIUHEHUSY
OO1m1ast xapaKTepuCTHKA
XAUMHAYECKHUX DJIIEMEHTOB —

43 MeTauioB. MeTtajuinueckas CBs3b U bubmuorexa [IOK
METAJUTMYECKask KPUCTAJUTMIECKas 14.02.2024 |  https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METAJUIOB
XHUMHUYECKHE CBOMCTBA METAJJIOB.

44 DIEKTPOXUMHAYECKUI DS, bubmmorexa [JOK

poxM P 14.02.2024 | https://m.eds00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OOu1re cnocoObl MOTyYeHUs
MmetauioB. CruiaBel. Beraucienus mo

45 ABHEHUSAM XUMUUYECKUX PEAKIIUAN bubmorexa [JOK
P DCAKIHH, 21.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHT
MIPUMECH

46 IToHstTHE O KOPPO3UU METAIIOB bubmorexa IIOK

PP 21.02.2024 | https://m.edso0.ru/00ae1278
bubnunorexa LIOK

47
[enoumpie MeTanel 28.02.2024 | https://m.edso0.ru/00ae14b2

48 Oxkcubl ¥ TUAPOKCUIBI HATPUS U bu6muoteka [IOK
KaJIus 28.02.2024 | https://m.edsoo.ru/00ae14b2

49 [{erouHO3EMENBHBIE METAILIBI — bubnmnoreka [JOK
KaJlbIUH U MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8

50 Baxneiimme coeTMHEHUS KaIbIUs bubmuorexa [IOK
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06.03.2024 = https://m.edsoo.ru/00ael5e8
51 O06o001eHre U cucTeMaTHU3aIus
3HAHUH 13.03.2024
59 JKEcTKOCTh BOJBI M CITOCOOBI €€ bubnunorexa LIOK
YCTpAaHEHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
[paktuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTH BOIBI U METOMBI €€ bubmmorexa [JOK
" 20.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHECHUS
N bubmuorexa [IOK
>4 Admomuiiit 20.03.2024 = https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U bubnnorexa HOK
TUAPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6nuorexa LIOK
56 Keneso 27.03.2024 | https://m.edso0o.ru/00ae1d86
57 Oxcunpl, THAPOKCHIIBI U COJIH JKENe3a bubmmoteka [IOK
(1) u xene3a (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O060011eHNE U CUCTEMATU3ALII
3HaHUH 10.04.2024
IIpakTueckas padora Ne 7.
59 Pewienue sxcniepuMeHTaNbHBIX 3a/1a4 bubnuorexa [IOK
1o Teme «BakHeimme MeTauibl ¥ uX 17.04.2024 | https://m.edso0o.ru/00ae3de8
COCTMHCHUS
Beruncnenus o ypaBHEHUSM
XUMHUYECKHX PEaKIIHii, €CIIi OJIUH U3
60 peareHTOB JIaH B M30BITKE WIIH bu6mmoreka LIOK
COJICPXKUT pUMecH. Beruncienus 17.04.2024 | https://m.edsoo.ru/00ael1750

MacCOBOM J0JI BBIXOJa POAYKTA
peakuuu



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001EeHUE U CUCTEMATU3ALIMA

o1 3HAHUH . 24.04.2024
Kontponbnas padota Ne4 mo teme

62 z(]?:;;lie;u;if MeTaJUIbI U UX 1 24.04.2024

63 BemectBa u matepuansl B 1 bu6mmoteka [IOK
IOBCEIHEBHOU KU3HU YEJI0BEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50

64 XUMUYECKOe 3arps3HeHHE 1 bub6mmorexa [IOK
OKPY’KaroIleH cpebl 15.05.2024 | https://m.edsoo.ru/00ae4270

65 Posb xumuu B pemeHnn 1 bubnuorexa [IOK
HKOJIOTHYECKUX TTpo0IeM 22.05.2024  https://m.edso0.ru/00ae4270

66 PesepBHblit ypok. O00061IeHNE U 1 bubnuorexa [IOK
cucTeMaTH3aIHs 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ae0d0a

67 PezepBublil ypok. O6001IeHNE U 1 bubmmorexa [IOK
cucTeMaTu3anus 3HaHui 29.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O00011eHUE U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu 29.05.2024 | https://m.edsoo.ru/00ad9ch2

OBILIEE KOJIMYECTBO YACOB I10 68

[NPO'PAMME



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

YYEBHO-METOIANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB W.I'., Cagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «lIpocBenieHue»

* Xumus, 9 knacc/ I'abpuensia O.C., Octpoymon WU.I'., Cnankos C.A.,
AxnmonepHoe obmiectBo «M3matensctBo «IIpocBemnieHue»

Tabauiel: [lepuonnueckas cucrema xuMmuueckux snemeHToB /1. U.
MenneneeBa, TabJinIla paCTBOPUMOCTH, DIEKTPOXUMUYECKUHN Psif] HATTPSKEHUS

MECTAJ1JIOB

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peanuzamus-tpedoanuii-dI'OC-ocHOBHOT0-00111€T0-00pa30BaHMSL. -

Meroauueckoe-mnocooue-misi-yuurens.pdf

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

