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NOACHUTE/IbHAA 3ATNTUCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOro o0I1iero oOpa3oBaHuUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBE deqiepaabHON padodeil mporpaMMbl BOCITUTAHUS
U ¢ yd4éTOM KOHIICTIIMH TMPENoJaBaHusl y4eOHOro mpeaMera «XUMHUS» B
oOpazoBaTeabHbIX opranuzanusx Poccuiickoit denepaium.

[Iporpamma mo xumuu Aa€T MPEJCTABICHUE O IENsAX, OOIIe cTpareruu
oOy4eHHs, BOCHHTAHHS U PAa3BUTHUS OOYYAIOMIMXCA CPEJACTBAMU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeiesieHde ero Mo KjiaccaM W CTPYKTypUpOBaHUE IO
pazmenaM W TeMaM TPOrpaMMbl TI0 XUMHUH, OMpPEAeNseT KOJIMYECTBCHHBIC U
KaueCTBEHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMUU C  YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTUKM y4yeOHOTO TMpOIEcca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, OMNpeaeisieT BO3MOXHOCTH MpeaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTEIbHOM
MpOorpaMMbl Ha YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHus, a Takke TpeOOBaHUHN K
pe3ynbTaTaMm 00y4eHUs] XUMUU HAa YPOBHE LieJIeH M3yUYeHUs MpeIMeTa U OCHOBHBIX
BHUJIOB YYEOHO-TIO3HABATEIILHOM JEATEIbHOCTH OO0YYaroIIerocss Mo OCBOEHUIO
y4eOHOTO COepIKAHUS.

3HaHWE XWMHUHU CIYXKUT OCHOBOW st (HOpMUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocsi, ero MnpejcTaBiIeHUl 0 MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJIb WrparoT (GOpMUPYEMbIE XUMHEH NPEICTABICHUS O B3aWMOIPEBPAIICHHIX
SHEPTUU M 00 DBOJIONUU BEMICCTB B MPHUPOJE, O MYTIX PEHICHUS TI00aTbHBIX
MpoOJeM yCTOWYHMBOTO Pa3BUTHUS UEJIIOBEYECTBA — CHIPHEBOM, YHEPTETHUYECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealiu3aliii  BO3MOXKHOCTEH [JI1  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPHI JMYHOCTH, €€ 00I11IeH U (PYyHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHKE MBIIIUICHUS U TBOPUYECKHUX CITIOCOOHOCTEH
oOyyYarommxcsi, HAaBBIKOB HMX CaMOCTOSITEJILHOM  y4eOHOW  JIeSITEeIbHOCTH,
AKCIIEPUMEHTAIBLHBIX M HCCIEAOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCEHEBHOM KU3HM, TaK U B TPO(PECCHOHATLHOM IeATeThHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
IIEJIOCTHOTO B3TJIsi/1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCS] OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON I'PaMOTHOCTU 00YUarOIINXCS;



CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHE 00yYArOIITUXCSI.

JlanHble HampapiieHHs B OOYYEHMHM XMMHUHM OOECHEUYHMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpAKEHHEM 0a30BOM HAYKH XMMHUU Ha ONpPEAEIEHHOM dTane eé
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero o0pa3oBaHUsl OPUEHTHPOBAH HA
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHATHI XWUMHUHU, OCHOB
HEOPraHMYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYUMBIX TOHSITUN
OPraHUYeCKON XUMHH.

CtpykTypa coiepkaHus MPOTPaMMbl MO XHUMHH CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja Kk €€ mzyueHuro. ColepKaHHE CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUNA O XUMUYECKOM
peakuuu. OO€ H3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MPUHLUITY
IIOCJIEI0BATENBHOTO PA3BUTHs 3HAHUN HA OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHUHU;

— Y4EHHS O CTPOCHHUH aTOMa U XMMUYECKOU CBS3H;

— TMpeACTaBlIeHUN 00 JIIEKTPOIUTUYECKONW AMCCOIMAIlMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA PACCMATPUBAKOTCS HAa OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, pPa3BUBAIOTCA MOCIEAOBATENIBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISI PYHKIIMU OOBSICHEHUSI U POTHO3UPOBAHUSICBONCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUYECKOTO0 IPUMEHEHHS U ITOIYUYEHHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABICHNUS O XUMUYECKON COCTABIAIOLIEH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HIEHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHs B Hayke. VM3ydeHne XMMUU MPOUCXOIUT C MPUBJICYCHUEM 3HAHUN U3
paHee M3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpYKAIOIMUNA MUDPH,

«buonorus. 5—7 knacced» u «du3zuka. / Kiacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (opMuUpoBaHHE 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKA M KAK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOro mpeIMera COCTOMT B (OPMHPOBAHUU CHUCTEMBl XHUMHYECKHX
3HaHUN — BaKHEUIIHUX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUSCKHUX IOJIOKCHHM,
JOCTYIHBIX 0000IIIEHUI MUPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKH, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[IO3HaHUS TMpPU M3YyUYEHUU BEUIECTB U
XUMHUYECKUX PeaKIuii, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEIBHBIX YMECHUU U
WX TPUMEHEHWHW B y4eOHO-TIO3HABATEIbHON U Yy4eOHO-HCCIEI0BATEIbCKOM
AeSITeNbHOCTH, OCBOCHMM TPaBUJ OE€30MacHOro OOpalleHHs C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yuyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsS Ba)KHOE
3HaYeHHE MPUOOPENN TaKue IeH, KakK:

— (dopmupoBaHre WHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caMm000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYecKoe MpHOOIICHHE
oOy4Jarommxcsi K CamMOCTOSTEIbHOM MO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWU;

— o0ecredyeHue yCIOBUM, CIIOCOOCTBYIONMIMX MPUOOPETCHUIO 00YUYAIOIIIUMUCS
OTbITa PA3HOOOPA3HON MAESITEIBHOCTH, TO3HAHUS W CaMOTIO3HAHUS, KITIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MUMEIOIINX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJOB JIEATEILHOCTH;

— ((dopmupoBanue oOmeld (QyHKIMOHAIBHOW M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMCHHH OOBSICHATH M OICHWUBATH SIBJIICHHUS
OKPYIKAIOIIEr0 MHpPA, WCIOJIb3ys 3HAHUS W OIBIT, MOJYYEHHBIE TPHU HU3yUYCHUU
XUMUH, IPUMEHSATh UX TP PEIICHUH TTPOOJIEM B TOBCEIHEBHOM KU3HU | TPYIOBOM
NeSITENbHOCTH;

— ¢opMmupoBaHHe y OOy4YaOIIMXCA TIyMaHUCTHUYECKUX  OTHOIICHMIH,
MOHUMAHUS IIEHHOCTH XUMUYCCKUX 3HAHWH I BBIPAOOTKH OIKOJOTHUYCCKU
1eJIeCO00Pa3HOTO TMOBENCHUS B OBITY W TPYAOBOW JACSITEIBHOCTH B IIEISIX
COXpaHEHUS CBOETO 3/I0POBbsI 1 OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHIO, CIIOCOOHOCTEHW K CaMOKOHTPOJIO U
CaMOBOCIHMTAHUID Ha OCHOBE YCBOGHHMS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis W HAMpaBIEHHOCTH AalbHEHIIEro
o0yueHwus.

OO6111ee 9rCIio 4acoB, OTBEIEHHBIX VISl U3yUYCHUSI XUMUHU Ha YPOBHEOCHOBHOTO
oOmero obpaszoBanusi, cocrapiser 136 gacoB: B 8 kiacce — 68 ydacoB (2uaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYYEHUASA

8 KUIIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU 4YE€JIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAaHUS B XUMHUU. UHCThIE BEUIECTBA MU CMECH.
CriocoOslI pazjeneHust cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JEeMEHThl. CHUMBOJBI XUMHYECKUX
anemMeHTOB. [IpocThie U ClI0XKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyiia. BalleHTHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB.3aKOH
MOCTOSTHCTBa cocTaBa BemiecTB. OTHocHUTeNbHAsT aToMHasi Macca. OTHOCHUTENNbHAs
MOJIEKyJIsipHas Macca. MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUH.

KomnuecTBo BemecTBa. Moiib. MonsipHas Mmacca. B3auMocCBsi3bp KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COSTUHEHUH.

duznvecKue U XUMUYECKHE SBJICHUS. XUMHUECKas peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHUSI MacChl BEIIECTB. XUMHUUeckue ypaBHeHHs. Knaccudukarus
XUMUYECKUX PEaKIuil (COeAMHEHMS, Pa3JIOKEHHUS, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMUMHYECKOM MOCYJIOH, MpaBwiaMu paboThl B JlabopaTopuul 1
npuémMamMu o0paleHus ¢ J1abopaTopHbIM O00OPYOBAaHUEM, U3YUCHUE U OINKCAHUE
¢uznuecknx CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEIIECTB, HaOI0IeHNe
¢usnueckux (IJIaBJIeHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKE,
KUINIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICCTBHE MeJia C KUCIIOTOWN) ABJICHUN, HAOIIOACHUE U
OMMUCAaHWE NPU3HAKOB MPOTEKAHUS XUMHYECKHX peakluid (pas3iioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pazioKeHHe TUIAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBUE Kele3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB pa3JeleHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHME,
BBITIAPUBAHUE, JUCTWLISALNS, XpoMaTorpadusi, IpoBeIeHNEe OYNCTKU MOBAPEHHOM
coiii, HaOJIOJEHWE U  ONHUCAHME  PEe3yJIbTaTOB  IPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHWS MAcChl, CO3JaHUE MOJENIECH MOJIEKYI
(IIapocTepKHEBBIX).

Ba:kHeiine npeacTaBuTe/ M HEOPraHUYECKUX BelECTB

Bo3ayx — cMech razoB. CoctaB Bo3zayxa. Kuciopon — sJeMEHT W IpocToe
BemiecTBO. HaxoxaeHnue kucinopoaa B mpupoae, (puanueckue U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopona. CrnocoOsl



NOJIy4eHHs] KUCJopoAa B Ja0OpaToOpud W TIPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoae. O30H — ajuioTporHas MoauUKaIusa KUCIopoaa.

TeroBo#t 3¢hdekT XUMHUUYECKOW peakiuu, TEPMOXUMUYECKUE ypaBHEHUS,
9K30- U DHAOTEPMHYECKHE pEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUe
BO3/yXa, yCWICHUE TapHUKOBOTO A (PekTa, pa3pylieHre 030HOBOTO CJIOS.

Bonopon — anemeHT u nmpocToe BemecTBo. Haxoxaenue Bonopoaa B IPUPOJAE,
(bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHNE, CIIOCOObI moy4deHus. KucioTs
U COJIU.

MomnsipHbiii 00bEM ra3oB. Pacuérhl 10 XUMHYECKUM ypaBHEHUSIM. DU3nYecKue

cBOMCTBA BOAbl. Bona kak pactBoputens. PacTBOpEL.

HacelllieHHbIE M HEHACBIIEHHBIE pacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 1071 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponbe pacTBOpOB B mpupoAE M B KHU3HHU YeIOBeKa. KpyroBopoT BOJBI B MPUPOJIE.
3arpsi3HeHHe NpUPOHBIX BOJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coenunennit. Oxcunpl. Knaccuduxarus
OKCUJOB:  coieoOpa3ytonue (OCHOBHBIE, KHUCIOTHBIE, amMQOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa oxcuaoB. dusmueckue M XUMUYECKUE
CBOMCTBa OKCUIO0B. [lonydeHne OKCuaoB.

OcHoBanus. Kmaccudukanmst ocHOBaHWM: METOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HomeHknarypa ocHoBaHui. DuU3MUECKHME M XUMHYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctu MerayuioB H. H. bekerosa.
[lonydeHnue KHACIIOT.

Comu. Homenkiatypa coneil. du3znueckue 1 XMMUUYECKUE CBOMCTBA COJIEH.
[Tony4yeHune comnen.

['eHeTnyeckas CBA3b MEXIY KJIacCaMU HEOPTaHMYECKUX COCTUHEHUIA.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KUCIOPOJa B BO3JyXe, NOIYyUYECHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHUE CBOWCTB KHUCJIOpOAa, HaOI0/IeHNue
B3aUMOJICMCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
peKpalleHus ropeHus (rmoxapa), 03HaKoMJIeHUE ¢ 00pa3laMy OKCHIOB U OTIMCAHHE
UX CBOICTB, OJIy4eHHUE, COOMpaHue, paCliO3HABaHUE U U3yUYEHHE CBOICTB BOJOPOAA
(ropenue), B3aumojneiictBue Bogopona ¢ okcugoM wmeau (II)  (Bo3moxkHO
MCIIOJIb30BaHUE BUEOMATEPUAJIOB), HAOIIOeHUE 00Pa31l0B BEUIECTB KOJIMYECTBOM
1 wmonb, uccnenoBaHue OCOOEHHOCTEH pAcTBOPEHHUS BEIIECTB C Pa3IU4YHOU
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMPEAECIEHHOW MAacCOBOM JONEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBHME BOABI C METANIaMH (HAaTpUEM U
KaJIbIIiEM) (BO3MOKHO MCHOJIb30BAHUE BHIEOMATEPHUAIIOB),



UCCIIeIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHHUS OKPACKU MHANKATOPOB B PACTBOpPAxX KHUCJIOT U IETOYEH,
u3ydeHue B3aumoiericteus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCITOTBI, KUCIIOT
C METaJulaMH, PEAKUM HEUTPAIIN3ALMNH, ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajula JpyrMM W3  pacTBOpa COJM, pELICHUE
AKCHEPUMEHTAIBHBIX 3aad Mo Teme «BaxkHelmme Kiacchl HEOPraHWYECKUX
COCAMHEHUI.

Iepunoanuyecknit 3akoH u Ilepuoamyeckasi cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKass CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [lonsatue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTepHbIE OKCUIBI
U TUJIPOKCHUJBI.

Ilepnognueckuii 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MengeneeBa. KoporkonepuoaHas W JJIMHHONEPUOAHAA dbopmbl
[Tepuoauueckoit cucteMbl xumuuyeckux siiemeHToB . M. Menneneesa. [lepuoasl
U rpy1nnbl. DU3NYECKUN CMBICI TOPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOJIa U IPYMIIBI
AJIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnekrponsl. CtpoeHne
ANEKTPOHHBIX ~ 000JI04eK aToMoB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckounr cucremnl JI. M. MenneneeBa. XapaKTEpHUCTUKA XHUMHYECKOTO
3JIEMEHTA 110 ero nojoxeHuto B [lepuonnueckon cucreme /. . Menaeneesa.

3aKOHOMEPHOCTH W3MEHEHHUSI pajnyca aTOMOB XHMHWYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYyIIaM U MEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHS HAaykKh W npakTuku. [[. M. MeHpeneeB — y4y€HbIN U
rpaXKJaHMH.

Xumuyeckass cBs3b. KoBaneHTHass (moJisipHass M HEMNOJIApHAs)) CBSI3b.
DIIEKTPOOTPULIATEIIBLHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl OKUCHEHUS U BOCCTaHOBIIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuUMenm:

U3yueHHue oO0pa3loB BELIECTB METANIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUAPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  IPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiiuy pazoKeHHsI, COSTUHEHN).

Mesxcnpeomemnmuvwie ceasu



Peanuzanmss MEXIpEIMETHBIX CBS3CH NpHU W3YYCHWH XHMHH B 8 Kiacce
OCYIISCTBJISICTCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX eCTeCTBEHHO--HAyYHBIX
MOHATUH, TaK W TOHATUH, SBISIONIMXCS CUCTEMHBIMHU ISl OTJICIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO0mue ecTecCTBeHHO--HAYYHbIE TIOHSTHS: HAYy4YHBIN (akT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJlu3, CHHTE3, KiIaccuPUKanus, TIEepUOAUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTMPOBAHUE, U3MEPEHUE, MOJICITh, SIBJICHUE.

du3zrka: MaTepusi, aToM, FIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIUI, H30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BEIIECTBO, TENIO, O0BEM,
arperaTHOe€ COCTOSIHME BCIIECTBa, ra3, (U3UYCCKUE BEIUYHMHBI, CIMHUIIBI
HU3MEpPEHHUsI, KOCMOC, TIIaHeThI, 3BE3/1b1, COJTHIIE.

buonorus: doTocunTes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIbL, TOPHBIE MOPObL, MOJIE3HBIE
MCKOIIaeMble, TOTUTUBO, BOJAHBIC PECYPCHI.

9 KUIIACC

BewecTBo U XMMHnUyecKana peakums

Ilepnonnueckuii 3axoH. [lepuogndeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIUS, KAIBIUSA U X COEAMHEHUN
B COOTBETCTBMM C IIOJOKEHHEM »JJIeMEHTOB B Ilepumommueckoil cucreme u
CTPOEHHUEM KX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XMMHUYECKOW CBSI3U. THUMBI KpHCTAIUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMUYECKOW CBSA3HU.

Knaccuduxanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIICCTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanysa XuMUuuecKux peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEIJIOBOMY 3(ddekTy, mo
W3MEHEHUIO CTEMEHEW OKMCIICHUS! XMMUYECKHX AJIEMEHTOB, IO 00OpPaTUMOCTH, IO
Y4acTHIO KaTajiu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMUUYECKHE
ypaBHEHHSI.

[Tonsitue o ckopoctu xuMUuyeckod peakiuu. [loHsTe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonarue o karanusze. [lonsitne o xumuueckoM paBHOBecuU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMUMHYECKOW PEAKIUMU M IMOJOXKEHHE XUMHYECKOTO
PaBHOBECHSI.

OKHUCIUTENBbHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIuW,  AJICKTPOHHBIM  OaylaHC
OKHMCJIMTEIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBlieHUE ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLUMl C  HMCIOJIb30BaHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTUUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHn3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoi cBsizu. Crenenn auccoruanuu. CUIbHBIE U CJIa0ble JJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJHBIE M COKpall€¢HHbIE HWOHHBIE YypaBHEHUs peakiui. CBoOIICTBa KHUCIOT,
OCHOBAHHI U COJICH B CBETE MPEJCTaBICHUIN 00 3JIEKTPOIUTUYECKOMN TUCCOIUAIUH.
KauecTBeHHbIE peakiiuu Ha HOHBL. [IOHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTasioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xsopuaa HaTpusl), HCCIETOBAHHE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peaKIuu
OT BO3JEUCTBHUS PA3NUYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, POLIECCa TUCCOLMAIIUU KUCTIOT, IEJI04Yel U cosiel (BO3MOMKHO
WCIIOJIb30BaHUE BHUIEO MAaTEPUATIOB), IMPOBEJICHHE ONBITOB, WJLIFOCTPUPYIOLIUX
NpU3HAKK MPOTEKaHMUs] peakiuid HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BbIJICJICHUE Ta3a, 0O0pa3oBaHUE BObI), OMBITOB, WJUIIOCTPUPYIOIMIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA (FOpPEHHUE, PEAKIUU PaA3JI0OKEHUS,
COCIMHEHHUs), PpPACNO3HABAHWE  HEOPraHMYECKUX  BEIIECTB C  [OMOUIBIO
KaueCTBEHHBIX PEAKINUI HAa HOHBI, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a]1a4.

HemeTtasibl 1 MX COeIMHEHUSA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHue u (U3UYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MPUMEPE XJIopa(B3auMOAECHCTBHE
C MeTaJllaMH, HeMeTajulaMH, IejlodyaMu). XjopoBoaopon. ComnsiHas KHCIIOTa,
XMMUYECKUE CBOWCTBA, IIOJIy4€HUE, IIpUMEHeHue. JlencrBue xjaopa H
XJIOPOBOJIOPOJIa HA OPTaHU3M YeJIOBEKa. BaxkHeWImne XJI0pHuabl 1 UXHAXO0XKICHHUE B
IIPUPOJIE.

O6mas xapaktepuctuka 31emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CtpoeHue u (U3UYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOJopo, CTpoeHue, (pu3nYecKue U
XuMu4eckue cBorcTBa. OKCUABI cepbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciota, Gpu3n4ecKre 1 XUMHUYECKHUE CBOMCTBA (00IIIMe KaK MpeacTaBUTeNs
KJlacca KHCJIOT M crernuduieckue). XUMHUSCKAE PEaKIUd, JIe)Kallue B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOJIy4YeHusi CepHOW KuciaoThl. [Ipumenenue cepHOU
KUCIOTHI. COJIM CEpHOM KUCIIOThI, KAYECTBEHHAs! peaKus Ha



cyibdar-uon. Haxoxxnenue cepbl U €€ COEAMHEHUN B MpHUPOJE. XHUMUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE IOXKAM,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHHUS.

OO6miast xapaktepuctuka 3y1eMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapAKTEPHBIE CTENEHU OKHCIECHUS. A30T, paCpOCTPAHEHUE B IMPHUPOJE,
¢u3nueckue U XuMHIeckue cBoiictBa. KpyroBopor azora B npupojae. AMMHAK, €r0
(u3znueckre 1 XMMUYECKHEe CBOMCTBA, MOJMydeHne U npumeHeHue. Conu aMMOHus,
uX (pU3MYECKUE U XUMUYECKHUE CBOMCTBA, NpUMeHeHUe. KauecTBeHHas peakuus Ha
MOHbI aMMOHMs. A30THasi KHMCIOTa, €€ MoJyuyeHue, (PU3MuecKue M XUMHUYECKUe
cBOMcTBa (00IIME Kak TMPEJICTABUTENs Kiacca KHUCIOT U creuudduueckue).
Hcnonb30BaHnE HUTPATOB U COJIE aMMOHMS B KAU€CTBE MUHEPAJIbHBIX YA00PEHUIA.
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeslbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE
JOKM, 3arpsi3HEHHE BO31yXa, MOYBbI U BogoémoB). docdop, ammoTponHbie
moaudukanuu docdopa, uznyueckue U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucnora, GusndecKkue M XUMUYECKHE CBOMCTBA, ITOJTYUYCHHE.
Hcnonb3oBanue (pochaTroB B Ka4€CTBE MUHEPAIbHBIX YI0OOPEHU.

Oo6mast xapaktepuctuka d1emMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHBIE CTENICHU OKUCIIEHUS. Y TJIEpO/1, AJTIOTPOITHBIE MOIU(DHUKAINH,
pacnpocTpaHeHUe B MPUPOJE, PU3NUECKHEe U XUMUYECKHE CBOMCTBa. AncopOius.
Kpyrosopor yriepoga B mpupone. Oxcuubl yriepoja, Ux (Qusnueckue
XUMHUYECKUE CBOWCTBa, JCHCTBUE HAa JKUBBIE OPraHU3Mbl, IOJYYEHHE U
IpUMEHEHHE. DKOJIOTUYECKUE MpoOJIeMbl, CBsI3aHHBIe ¢ okcuaoM yriepona (1V),
rUrnoTe3a TJI00ATbHOrO MOTEIUICHUS KIMMara, MapHUKOBBIA 3ddexT. YromapHas
KUCIIOTa U €€ CONM, UX (PU3MYecKue UM XMMUYECKHE CBOMCTBA, MOJy4YEHHE U
npumeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, TPOMBIIIJIEHHOCTH U CEICKOM XO3SIHMCTBE.

[TepBoHavasibHbBIE MOHATHSA 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TJIUIEPHUH, YKCYCHas KUCIIO0TA).
[IpupoaHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yrojib, MPUPOJHBIM ra3, HEPTh),
OPOAYKThl UX mepepaboTku (OEH3UH), WX pOJIb B OBITY W MHPOMBIILIEHHOCTH.
[TonsiTve 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: KHUPax, OeNKax, yrieBojgax — U ux
poinM B KM3HM 4elloBeKa. MarepuaabHOE E€OUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemuuii, ero Qusuueckue ©u XUMHUYECKHE CBOWCTBA, NONyYEHUE W
npuMenenne. CoelMHEHUs KpeMHHUS B ripupoje. O0uue npeicTaBieHus: 00 oKcuie
kpemuus (IV) u kpemaueBoit kuciore. CUIUKATBI, X UCIOJIb30BaHUE B OBITY, B
IPOMBIIUICHHOCTH. Ba)kHEWIIne CTPOUTENBHBIE MAaTEpHAJIbl: KEPAMHUKA,



CTEKJIO, 1IeMEeHT, 0eTOH, keyie300eToH. [Ipobnembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTEIJIbHBIX MAaT€PUAJIOB B OBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3IoB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHON KHUCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEAKIUMN Ha XJIOPUJI-MOHBI U HAOIIOACHUE MPU3HAKOB
X TMPOTEKAHMS, OMBITHI, OTpa)kawlue (Qu3nueckue U XUMHUYECKHE CBOWCTBA
rajoreHOB M HUX COEIUHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
O3HAKOMJIEHUE ¢ 00pa3liaMu XJIOPHUIOB (TATIOTEHUIO0B), O3HAKOMJIEHHE C 00pa3iiaMu
ceppl M €€ COoeauHEHUAMH (BO3MOXHO WCIIOJIb30BAaHUE BHUIECOMATEPUATIOB),
Ha0JII0/IeHHEe TIpoliecca 00yTIMBaHUs caxapa MoJi IeUCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHMCIIOThI, U3yYEHUE XUMHUUYECKUX CBOMCTB pa30aBI€HHON CEPHOM KUCIIOTHI,
MIPOBEICHNE KaUYeCTBEHHOW PEaKIINU Ha CyJb(aT-noH M HaOMIOJCHUE MPU3HAKA €&
MPOTEKaHMs, O3HAKOMJICHHE C (U3MUECKHMMU CBOMCTBaMHU a30Ta, (dochopa U ux
COeIMHEHUN (BO3MOXKHO HCIOJB30BAHUE BUACOMATEPHAIOB), 00pa3liaMi a30THBIX
u (ocopHbIX ynoOpeHui, moiaydeHue, coOMpaHue, pacrno3HaBaHUE U W3YUCHHE
CBOMCTB amMMHaKa, MPOBEJCHUWE KAYECTBEHHBIX pPEAKIM Ha HOH aMMOHHUSA W
dbochart-uoH W WIy4YCHHE TPHU3HAKOB WX TMPOTEKAHUSA, B3aMMOJICHCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C MeEIbl0 (BO3MOXHO HCIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), M3y4YCHUE MOJeJel KPUCTAUIMYECKUX PEIIETOK aiMasa,
rpaduta, (QyuiepeHa, O3HAKOMIIEHHE C TMPOLIECCOM aJCOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTHUBOrasza, IOTy4YECHHE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOMCTB YTJIEKHCIIOTO ras3a, IpOBE/ICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CWJIMKAT-UOHBI U U3YYEHHUE NMPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHUE C TMPOAYKIMEH CHUJIMKATHOW MPOMBIIIUICHHOCTH,
pelieHrne SKCIEPUMEHTANIbHBIX 3ajlau 1Mo Teme «BakHeillne HeMeTaulbl U UX
COCTMHEHUSD.

MeTaJiibl 4 MX COCTUHEHUSA

OO6mras xapakTepUCTUKAa XUMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux a3nemeHroB J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. Meramnyeckasl CBsI3b U
METAJIMYECKAS KPUCTAIUIMYECKAs PEMIETKA. DIEKTPOXUMHYECKUN PSIAHATIPSKEHUM
MeTtamioB. dusnyeckue M XUMUYECKHE CBOMCTBa MeTawioB. OOmme crnocoObl
nostyueHust MetajioB. [loHATHE 0 KOPPO3UU METAILIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI
ux oT Kopposuu. CrjiaBsl (CTallb, 4YyTYH, TIOPATIOMUHIMN, OpOH32a) U KX IPUMEHEHUE
B OBITY U MPOMBIIIIICHHOCTH.

[Ilenounsie meTambl: monoxeHue B llepuoanyueckon cucrteMe XMMHYECKUX
anementoB /. M. MenaeneeBa, CTpoeHHE HMX aTOMOB, HaxO0XXIECHHUE B IPUPOJE.
du3nuecKkre U XMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kaius). OKCHIbl U



TUJIPOKCUABI HATpus W Kanud. IIpuMeHeHHe WIETOYHBIX METAUIOB M HUX
COCJIMHEHUM.

[[lenoyHo3eMenbHBIE METAUIBI MArHUMW W KaJblMK: TIOJOXKEHUE B
[Tepuoauueckon cucreMe xumruueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaxO0XJAeHUE B npupoje. Ou3nueckne 1 XMMUYECKUE CBOMCTBA MArHUSIU
KayibIusl. BaxkHeiime coequHenns Kaabius (OKCUT, TUIPOKCUI, coiin). JKECTKOCTH
BOJIbI U CITOCOOBI €€ yCTpaHEHHUSI.

AmromMuHui: nojioxkeHue B Ilepuoanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aroma, HaXOXJACHUE B mpupoje. Pu3ndeckue u
XUMHUYECKUE CBOWCTBA altOMHHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THAPOKCHIA
ATIOMUHHSL.

Keneso: monoxenue B [leppuonnyeckor CUCTEME XUMUYECKHUX JIEMEHTOB /l.
. MenpgeneeBa, cTpoeHHE aroma, HaxoxJaeHue B mnpupoae. Duszmueckue u
XUMHYECKHe CBOMCTRBA ene3a. OKCUIbI, TuIpOKCcH bl U conr xenesa (I1) u xenesa
(111), ux cocraB, CBOWCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpas3laMd METa/UIOB M CINIAaBOB, HX (U3NYECKUMU
CBOMCTBaMH, H3y4YEHHUE  PE3yJbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA
KaJIbIIUSl W HATpus C BOJOKM (BO3MOXXHO WKCIOJIb30BAHUE BHUJIECOMATEPHUATIOB),
VICCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOJIE
(BO3MOYKHO  WCIOJIb30BAHWE  BHJICOMATEPHAIIOB), TPHU3HAKOB  MPOTECKAHUS
Ka4EeCTBEHHBIX PEAKLIMI Ha WOHBI: MarHus, KaJbllUs, AJIIOMUHUA, IMHKA, >Kelie3a
(1) u xene3a (III), meau (II), HaOIrOZACHKME U OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IJJaMEHW WOHAaMU HaTpusl, KaJiusl W Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCUAA ATFOMUHUS
Y THUIPOKCUJIA [IMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «Baxuenime
METaJUIbl U UX COCTMHEHUS».

Xumus 4 OKpYy:Kauas cpeaa

BemecrBa u Marepuansl B IOBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXalolieh cpenbl (mpenenbHas JOMyCTUMAast
KOHIIeHTparus BemecTs, aanee — [1/IK). Ponp xuMun B pemieHrn 3K0I0THYECKUX
npooeMm.

Xumuueckuui IKcnepumenm:

M3yueHHe oOpaslloB MaTepuajioB (CTEKJO, CIUIABHI METAJUIOB, MOJUMEPHBIC
MaTepHabl).

Mesricnpeomemmnule ceéa3u



Peanuzanus MeXnpeaMETHBIX CBA3€d NIpu M3y4eHHH XuUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIHOJb30BaHME KaK OOLIMX €CTeCTBEHHO-HAyUHBIX
MOHSTHIA, TaK U TMOHITHUMN, SBISIOUMXCI CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAayuUHble NMOHATHA: HAy4YHBIH (pakT, MIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, Kilaccuukanus, TMEePUOAUYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJETUPOBAaHUE, H3MEpPEHHE, MOJeNb, SBICHUE, MapHUKOBBIHI
3¢ deKT, TEXHOIOTHsI, MaTepPHAIIbI.

dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIbI,
PaInoaKTUBHOCTD, MOJIEKYJIa, DIIEKTPUUYECKUN  3apsij, POBOTHUKH,
HOJIYNPOBOJHUKHM, JUAJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TeJO, O00BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUINYECKas]
peméTka, CIiaBbl, (U3MUYECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoJHILE.

buonorust: ¢ortocunTes, npixanue, Omocdepa, SKOCHUCTEMa, MUHEpaIbHBIC
yA00peHus, MUKPOIJIEMEHTHI, MAKpOJJIEMEHTHI, TUTATeIIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE  IOPOJIBI,
MOJIC3HbIE HCKOTIaeMble, TOILIIUBO, BOJIHbIC pecypchl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

NIMYHOCTHbBIE PE3Y/IbTATDI

JInyHOCTHBIE PE3yJbTaThl OCBOCHMSI MPOrPAMMbl OCHOBHOI'O OOILEro
oOpa3oBaHMsI JOCTHTAIOTCS B X0/€ OOy4YeHHS XMMHUHM B €IUHCTBE Y4eOHOU u
BOCITUTATEJILHON JICSITEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIMOKYJBTYPHBIMA W JAYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPUHSATHIMH B
oOIIecTBe MpaBUJIaMH M HOPMamH TOBEIEHUS U CHOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHMAIU3AIUN O0yYAFOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  T[OTOBHOCTh  OOYYarolIUXCS
PYKOBOJICTBOBATBbCSI CHUCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTAMA U
paciIupeHue onbITa JAeSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHMYECKOT0 BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECCKOMY
U HayYHOMY HACJICAWIO, TOHWUMAaHUS 3HAYCHUS XUMHYCCKOW HAYKH B IKU3HH
COBPEMEHHOT0 O00IIeCTBa, CIOCOOHOCTH BIAJAECTh JOCTOBEPHON HH(pOpMaLUen o
NEPEIOBbIX JOCTHKEHHMSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCITUTAHMS:

MPEACTABIICHUSI O CONHMAIBHBIX HOPMax W TMPaBHIAX MEKIMIHOCTHBIX
OTHOIIECHUHN B KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETGHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-UCCIEAOBATEIbCKOM, TBOPUYECKOW HW  JAPYrUX  BUJAX
JESTEIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJIHCHUHM Y4YEOHBIX, TI03HABATCIbHBIX 3a7ad, BBIOJIHCHUN XHUMHYCCKUX
AKCIEPUMEHTOB, CO3JJaHUU YUE€OHBIX MTPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
Y B3aMOTIOMOIIIH B POLIECCE ATOM y4eOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TMOBEJEHUE M TIOCTYNKH CBOMX TOBAPHINEH C TMO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 TIO3HAHMS

MHUPOBO33PEHYECKUE TMPEJICTABICHUS O BEIIECTBE W XMUMHUYECKOW pEaKIluw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBJISIIOLIUE
OCHOBY I TTIOHUMAaHUS CYIIHOCTH HAYYHOH KapTHHBI MUpPA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aHMMOCBS3SIX 4YEIOBEKa C
MPUPOIHON CPEAO, O POJIM XUMUU B MO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIE MOTHUBHI, HAIPaBJICHHBIC HA IMOJTYYEHUE HOBBIX 3HAHUM 10
XUMHUH, HEOOXOAMMBIC i1 OOBSCHEHUS HAOJI0aeMbIX MPOIECCOB M SIBICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW W YUTATEIHCKON KYJIbTYpHl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHON pa0OThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALUMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYeHHI0 W TIO3HAHHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €aMOOOpa30BaHHUIO, IMPOEKTHOM M HUCCIEN0BaTEIbCKOU
JIEATeNIbHOCTU, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHSI OOyUYEHHS B
JIATbHEUIIIEM;

4) popmMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3JI0pOBBI 00pa3 *KWU3HHU, OCO3HAHUE TOCIEJCTBUU U
HENPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUs ),
HEOOXOJIUMOCTH COOJIOJICHUS] TpaBUi OE30MaCHOCTU TMpU  OOpallleHHH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEATbHON KU3HH,

5) Tpy10BOT0 BOCIIMTAHMS :

WHTEpEC K MPAKTUIECKOMY M3YYCHHIO TPOPECCUll U TPyaa pa3IMdHOTO POJa,
YBAKEHHE K TPYAY U Pe3ybTaTaM TPYI0BOW AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OpUMEHEHUs  MNPEIMETHbIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHJIMBUAYAJILHOU TPACKTOPUHU MPOJOTKEHUS 00pa30BaHUsl ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIenHON MpodecCHoHaIbHON NEeSITEIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANBHON CPEJIE;

6) IKOJIOrM4eCKOro BOCIUTAHMSA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS, IMOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpa3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3HYecKOMY M TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOIIOACHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYAIIUSX,
YIPOXKAIOIIKMX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy9aeMbIe MPU U3YYCHUU XUMHH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH NPUPOJIHON CPENOH, s TOBBILLICHUS
YPOBHSI  9KOJIOTMUYECKOW  KyJbTYpPhI, OCO3HAHHUS TJIOOAIBHOIO  XapakTepa
AKOJIOTUUECKUX MPOOJIEM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XHUMMH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKATUBHOW U COLMAJIBHOMN ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMeTanpeAMETHBIX pE3yJbTATOB BBIJICISIOT 3HAUYUMBIC IS
(dhopMupoBaHUSI MUPOBO33PEHHUS OOIIIEHAYYHBIE MOHATHS (3aKOH, TEOPHs, TPUHIIUII,
rurnore3a, (QakT, CUCTEMA, TPOIECC, IKCIEPUMEHT U JpPYyroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHWU M3 ATUX MPEIMETOB (POPMHUPOBATH MPEJICTABICHUE O IIEJIOCTHOM



HayYyHOW KapTHMHE MUPA, U YHUBEpCaJIbHbIE YUEOHbIE EHCTBUS (I103HABATENbHBIE,
KOMMYHUKATHUBHBIE, PETyJSITUBHBIE), KOTOpblE 0O€CcneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4EOHOMU
JESATENbHOCTH.

Ilo3HaBaTeabHBIC YHHBEPCAIbHBIC YUeOHbIE NeHCTBUA

Bba3oBblie jjornueckue aeiicTBUA:

YMEHUSI MCHOJb30BATh NPHUEMBI JIOTMYECKOTO MBIIUIEHUS MNPU OCBOECHUHU
3HAHMI: PacCKpbIBaThb CMBICI XMUMHUYECKUX MOHATHH (BBIIEIATH UX XapaKTEpHbIE
IPU3HAKHU, YCTaHABIMBAaTh B3aMMOCBS3b C JIPYTMMH HOHSTHSMH), HUCIIOIb30BaTh
HOHSTUS JJI1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUM, BBIOUPATh OCHOBAHUS U
KpUTEpPUHU ISl KiIacCU(PUKAIMM XUMUYECKUX BEIIECTB MU XUMHUYECKUX PEaAKIIHi,
yCTaHaBJIMBATh TNPUUYUHHO-CIEJACTBEHHbIE CBA3M MEXAY OOBEKTaMH H3yYEHHS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHAYKTUBHBIE, NEIyKTUBHbBIC, 10 aHAJIOTHUH),
JIeNaTh BBIBOJBI M 3aKJIIOUECHUS;

yMEHUE TMPUMEHITh B TMpoOIecce IMO3HAHMUS TMOHATUA (TpPEeIMETHbIE H
MeTarnpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIEINIU, UCTIOIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHBIE MPEACTaBICHUS —
XMMHYECKUNA 3HaK (CHMBOJI 3JIEMEHTAa), XUMHUYecKas ¢opMmylia U YypaBHEHHE
XMMHYECKON peaklMy — IpU PElIeHUU Y4yeOHO-TIO3HABaTENbHbIX 33Ja4, ¢ y4ETOM
TUX MOJEIBHBIX NPEJICTABICHUN BBISBIATh U XapAaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3YYaE€MbIX OOBEKTOB — XUMUYECKHUX BEUIECTB U XUMUYECKUX PEaAKIIHil,
BBIBISAITh  OOLIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHBIE CBSI3U WU
IPOTUBOPEYHS B U3yUAEMBIX MPOLECCAX U SABJICHUSIX.

Ba3oBble ucciienoBarejabcKkue 1eCTBUA.

YMEHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HaHMsI, @ TAK)KE B KAUE€CTBE OCHOBBI JJ1s1 (JOPMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE
IIPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

OpUOOpETEeHHE ONbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd M MPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOJMI0JaTh 3a XOJOM Ipollecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3ynbTar, (OpMYJIUpPOBATH 000OIIEHHS U
BBIBOJIBI T10 PE3YJIbTaTaM IIPOBEAEHHOIO ONBITA, UCCIIEIOBAHNUSA, COCTABIIATh OTUET
0 IPOJIEIaHHOM pabore.

Pabora ¢ undpopmanmeii:

yMEHUE BbIOMpATh, aHAIM3UPOBATh M HHTEPIPETHPOBATH HH(OpMALUIO
pa3IUYHBIX BUJIOB U (DOPM MIPECTABICHHUS, MTOIYYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONyJIApHAsl JUTEpaTypa XHWMHYECKOIO COAEP)KaHHs, CIPABOYHbBIC
nocobust, pecypcbl VHTepHETa), KPUTHMUYECKHU OLIEHWBATh IPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MH(POPMAILIHIO;



yMEHUE TPUMEHSTh Pa3judyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpe
nHpOpMaIIMu U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJISI BBIIIOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONpPEAEIEHHOT0 TUIIA, TPUOOPETEHNE ONBITA B
0o0JacT  WCTIOJB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaICHUE KYJbTYPOl aKTUBHOT'O MUCHOJIb30BAHUS PA3JIUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO GOpMY MpeACTaBiIeHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJadll HECIO0XHBIMH CXEMaMH, JAuarpaMMaMu,
apyrumu popMamu rpaduKe U X KOMOMHAITUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B TIpolecce Y4YeOHOUW U
MCCIIEIOBATENLCKON JEATEIbHOCTH MUH(OPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35MCTBAa M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOUIEH NPUPOIHOU
Cpepbl.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e TelCTBHS:

YMEHHS 3a7]aBaTh BOIPOCHI (B XOJI€ 1Uaiora v (WJIM) AUCKYCCUH) TI0 CYLIECTBY
oOcyXmaeMoli TeMbl, (OPMYJIHPOBATH CBOM TMPEMIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MIPEAJIOKEHHOM 3a/1a4u;

YMEHHUSI ~ TMPENCTABIATh  IOJYYEHHBIE  pE3yJbTaThbl  [O3HABATEIIBHOU
NEATEIbHOCTY B YCTHBIX M MHCBbMEHHBIX TEKCTax; JenaTh MPE3CHTAIUIO
pPE3ybTaTOB BBINOJHEHUS XUMHUYECKOTO HKCIEpUMEHTa (Ja00paTOPHOTO OINBITA,
nabopaTopHOM pabOTHI MO UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO IIPOEKTA);

yMEHUs1 y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOH
NO3HABAaTEIBHOM W  HCCIIEIOBATEIIbCKOM  JIEATEIBHOCTH  TPU  PEIICHUU
BO3HUKAIONIMX MpOOJIeM Ha OCHOBE y4€Ta OOLIMX HMHTEPECOB U COIIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUM, OINPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITTOJIHEHHOW Pa0OThI U JIPyTHE).

PeryasiTuBHbIE YHHBepPCAJIbHbIE Y4eOHbIE 1eiiCTBHUA:

YMEHHE CaMOCTOSITEJIBHO ONPEACISITh LENN JEATENBHOCTH, IUIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesTeILHOCTD, BBIOUPaTh Harbosee 3pGeKTUBHBIE CIIOCOOBI PEIIeHUs YICOHBIX H
MO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEUCTBUM IIPU BBINOJHEHUM 3aJaHUN C Y4ETOM
MOJIYYEHHUs] HOBBIX 3HAaHUU 00 M3y4yaeMbIX OOBEKTaxX — BELIECTBAX U PEAKIUSAX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asiBJICHHOW IE€JIH, YMEHUE
MCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPEAJIAracMbI€ B YCIOBUHU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pE3yJAbTAaTOB IO OCBOCHHUIO 0053aTEIHHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JMaHHOW (denepanbHON paboyelt MTporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE 00YYarOIIMMUCS Hay4HbIe 3HAHUS,, YMEHHUS U CIIOCOOBI



NnercTBUM, crnenuduueckue g OpPEeAMETHON  o0macTu  «XHUMHS», BHUJBI
NEATeNIbHOCTU 1O  TOJYYEHHIO HOBOTO  3HAHHUS, €ro HWHTEpIpeTaluu,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYAIIUSX.

K xoHiy oOyuenus B 8 kyiacce rnpeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATHUI: aTOM, MOJEKYJA,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAs U HEOAHOPOJHAS), BAIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 0 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCIMHEHUS, PEaKIUU Pa3JIOKEHUs, PEaKIUU 3aMElIeHUs, peaKkiuu
oOMeHa, 3K30- M SHJOTEPMHUUECKHE PEAKIINH, TEIUIOBOU A((EKT peakiin,
SIPO aTOMa, MJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTaNb, pagnyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, MOH, KATHMOH, AaHHWOH, pAaCTBOpP, MaccoBas [IOJs BENIECTBA
(IpolieHTHasi KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUA U
OPUMEHATH 3TH MOHITHUS IIPU OMMCAHUHU BEIIECTB U UX MPEBPALLICHUH;

e HCIOJb30BaTh XHWMHUYECKYI) CHUMBOJMKY JUIsl COCTaBiieHHUsS (OpMYyT
BEILECTB U YPABHEHNI XUMUYECKUX PEAKIIUIA;

e ONpEAENATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCIMHEHMSIX,
CTENEHb  OKUCJEHHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUM I10
dbopmyinaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAsT W MOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeBaTh cMmbicia Ilepuomnueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX ToJjioxkeHuss B llepuoanueckoit cucreme,
3aKOHOB COXPAHEHMUS MacChl BEHIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHUs, 3aKOHa ABOTaIpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHSTHUS «TJIaBHAs
noarpynna (A-rpymnma)» u «nobdounas noarpymnmna (b-rpymnma)y», maibsie u
OOJNBIIME TEPHOJIBI, COOTHOCHUTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuognueckas cucTteMa XuMHYecKux dsnemeHToB J[. .
MeHieneeBay ¢ YHMCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij s1pa, 00Iee YhClIo dJIEKTPOHOB
U pacrnpeiesieHUue uxX Mo dJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YUCIy M COCTaBy Y4YACTBYIOLIUX B pEaKUUU
BEIECTB, M0 TEIIOBOMY 3D PexTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHWMHYECKHUX [PEBpAILICHUI B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacCChIBEIIECTB,
MacCOBYIO JIOJTIO XHUMHYECKOTO »dJeMeHTa Mo (opmylie COeAMHEHUS,
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMUYECKOU pEaKIINH;

IPUMEHATh OCHOBHBIE ONIEPALlMHA MBICIUTEIBHON JESITEIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allul0, KiacCU(pUKAIUIO,
BBISIBJICHUE MPUYUHHO--CIEJCTBEHHBIX CBA3€U — JIsl MU3y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKlHNil, €CTECTBEHHO-HAy4YHbIE METObI
MO3HAHUA — HAONIOZICHUE, W3MEpPEHUE, MOJIECIUPOBAHHUE, IKCIEPUMEHT
(peasbHBIA U MBICIICHHBIN);

CJIeI0BaTh MPaBUJIaM OJIb30BaHUS XUMUYECKOM MOCY10i 1 1a00paTOPHBIM
o0opynoBaHWEM, a TakXKe IMpaBuWiIaM oOOpamieHusi C BEHIECTBAMH B
COOTBETCTBHHM C HMHCTPYKIHSMH TIO BBIMOJHEHUIO J1a0OPAaTOPHBIX
XUMHUYECKHUX OIBITOB 110 MOJYYSHHIO U COOMPaHUIOTa3000pa3HbIX BEIIECTB
(BomopoJia M KHCIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMpPEAETIEHHON
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PAacClO3HABAHUIO PACTBOPOB IIETOYEH U
KHUCJIOT C IOMOILbIO UHJIUKATOPOB (JJaKMYyC, (heHON(TaIenH, METUIOPAHK

U pyTHE).

K xoH1y oOydenus B 9 kiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pPacKphIBaTh CMBICII OCHOBHBIX XHMHUYCCKHX TMOHSATHN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIeKyja, WOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHIIATEIHHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PEaKIus, XUMUYIECKast CBSA3b, TEIJIOBOU P (HEeKT
peaknmuu, MOJb, MOJSIPHBIA  O00BEM,  pacTBOpP,  DJIEKTPOIUTHI,
HEJICKTPOIUTHI, JJIEKTPOJMTHYECKAS TUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBecHE, OOpaTUMbIEe U



HeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE,AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKas CBA3b (KOoBaJIeHTHas, VMOHHAs,
MeTauInYecKasi ), KpUCTaINInYecKas peleéTKa, KOppo3us METAIIJIIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW pEaKIUU, MPEAEIbHO AOMYCTUMAasi KOHIIEHTpalus
ITJIK BemiecTBa;

WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
OPUMEHATH 3TH MOHITHUS IIPU OMMCAHWUHU BEIIECTB U UX MPEBPALLICHUN;
UCIIOJB30BaTh XHUMHUYECKYIO CHMBOJIUKY JJISi COCTaBJICHUSI (POpMyJl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLUN;

ONPENEIATh BAJIGHTHOCTD U CTEIIEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAIIEHKHOCTh BELIECTB K
OnpenenéHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUJ XUMUYECKOH
CBA3M (KOBAJECHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij UOHA MO0 XUMHUYECKOU (opMmyJsie, XapakTep Cpeabl B
BOJHBIX PAacTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMbIci [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAHHUE: OIUCHIBATH W XapaKTepHU30BaTh
Tabnuunyio (opmy Ilepuoandeckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB:
pasznuyarh IOHATHA «TJaBHasg mnoarpynna (A-rpynma)» W «1moOodHas
noarpynma (b-rpynma)», mambie u  OOJBIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YEHNUs, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIUIE, CUUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oOHIee 4YMCIO JJIEKTPOHOB M paCHpeeNieHHEe HuX 110
AIIEKTPOHHBIM CJIO0SAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOWCTB DJIEMEHTOB M HMX COCAMHEHUW B IpelesiaXx MajblX IEPUOJOB U
IJIABHBIX MOJATPYNI C YYETOM CTPOCHHS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PEKTy, MO M3MEHEHHUIO CTENCHEW OKUCICHUSA
XUMHYECKHUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME U Cleuu(PUUecKue XUMHYECKUE
CBOMCTBAa HPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPKAAsl ONKMCAHUE
MpUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XAMUYECKUX PEaKIIU;

COCTaBJSAITb YPABHEHUS BJIEKTPOIUTUYECKOW JIUCCOLUMAIMU  KHUCIOT,
IEJI0YEN U COJIEH, MOJHBIE U COKPAILEHHBIC YPABHEHUS PEAKIMI HOHHOTO



oOMeHa, ypaBHEHMsSI pEaKlHii, TOATBEPKAAIOIIUX CYIICCTBOBAHUE
TCHETHUYECKOM CBS3M MEK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTaBJICHUSI DJICKTPOHHOTO OajaHca ATUX PeaKInii;
MPOTHO3WPOBATh CBOMCTBA BEHISCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPANICHUNH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJIIPHYIO MAacCCBHIBEIIECTB,
MAacCOBYIO JIOI0 XHMMHYECKOrO0 JJIeMeHTa 10 (opMyse COSIUHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOUN peaKIuy;

COOJTI01aTh TIPaBUIIA TTOJIH30BAHUS XUMUYECKON TTOCYI0N MIa00paTOPHBIM
o0opynoBaHuEeM, a TakKe IMpaBuia oOOpalieHuss C BEIIeCTBAMH B
COOTBETCTBHM C HHCTPYKIIUSMH TI0 BBINOJHEHHUIO J1A0OpPAaTOPHBIX
XUMUYECKHUX OIBITOB I10 TOJYYEHUIO U COOMPAHUIOTa3000pa3HBIX BEIIECTB
(aMMmaka M yriieKucIioro rasa);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH ONBITHBIM ITyTEM XJIOPHA-, OpOMU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiIMkKar-, Ccyiabhar-, THIPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B
BOJHBIX PACTBOpPaxX HEOPraHUUCCKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OTEPAIlN MBICIUTEIHLHON NEATEIPHOCTH — aHAIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIlI0, BBHIABICHUE
MPUIUHHO-CJICJICTBEHHBIX CBSI3€H — JJII M3Yy4YCHHUS CBOMCTB BEIISCTB H
XUMUYECKUX pEaKIui, €CTECTBEHHO-HAy4YHbIE METOJbI IIO3HAHUA —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peabHBIN U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuecTBO yacon
Ne HaumeHoBaHue pa3iesioB u duaekTpoHHbIe (LM (pPOBbHIE)
n/n TeM MPOrpaMMBbl Bcero Konrpoarueie Tpakrieckue oOpa3oBaTeJibHbIE pecypchl
padoThbI padoThbI
Paspnen 1. [lepBoHavaibHble XMMUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUA U 5 0 9 bu6mmorexa [IOK
MPaKTUYECKOU eI TEIbBHOCTU https://m.edsoo.ru/7f41837c
YyeaoBeKa
19 BemecTBa 1 xummuueckue 15 1 0 bu6mmoreka [IOK
peakuumn https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimine npecTaBuTe/ i HEOPraHNYeCKNX BellleCTB
Bosnyx. Kucnopona. [lonsitue bubmuoreka [IOK
2.1 6 0 0
00 okcumax https://m.edso0o.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 3 0 1 bubnuorexa [JOK
U COJIIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [lonsitie 00 5 1 1 bu6muoreka [IOK
OCHOBAHHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmuoreka [JOK
HEOPraHWYECKUX COCTMHEHU I https://m.edsoo.ru/7f41837c
Htoro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTE/IbHbIE PEAKIINH



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

[lepuoanueckuii 3aKOH U

31 [lepuonnueckas cucrtema 7 bu6mmorexka [IOK
XUMHUYeCKHX 3aeMeHToB /1. W. https://m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHue aTomMa
XumMudeckas CBS3b.

3.2 OKHCIIUTEIBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIC PEAKITHI
bubnmmorexa [JOK
Hroro o pasperty 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 brbmmorexa [OK
https://m.edso0.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KN1ACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/m P Konrpoabubie | IIpakTnyeckue (1udpp )
NporpaMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuH
11 [ToBTOpeHue u yriryOiaeHne 3HaHUH 5 1 0 bubnmnorexka [IOK
' OCHOBHBIX pa3/ieioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmnoreka [JOK
' peaximi https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS] AUCCOLALIMSL. 8 1 1 bubnmnorexka [IOK
' XHUMHUUYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Wroro no pazneny 17
Paszgen 2. Hemerasibl M MX cOeJUHEHUS
51 OO0m1as xapakTepuCTUKa XUMUUECKHUX 4 0 1 bubnmoreka [JOK
' anemeHToB VIIA-rpymnmel. ["anorens https://m.edso0.ru/7f41a636
OO011as xapaKTepuCTHKa XMMUYECKUX
2.2 BJIGHI\-;GHTO]E) VIAl-Or nnbl. Cepa u e€ 6 0 0 bubnuorexa LIOK
' py - ~eP https://m.edso0.ru/7f41a636
COEIMHEHUS
OO011as XapakTepUCTHUKa XUMUYECKUX
2.3 BHGHI\-;GHTOE VA—p bl A30T, pocdop u ux 7 0 1 bubmorexa HOK
' FPY IR ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO011as xapaKTepUCTHKa XMMUYECKHX
2.4 anemeHTOB |V A-Tpynmsl. Yriepoa u 8 1 2 bubmmorexa LIOK
' 3 PYIHIEL poa https://m.eds00.ru/7f41a636
KPEeMHHI U UX COCTMHEHHUS
Htoro 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

Pa3znea 3. Merajljibl 1 HX COeTUHECHUA

bu6mmoreka [IOK
1 7 4
3 Obmpe cBoHCTEA METANIOR https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxueine MeTanibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpyskaiomasi cpeia
4.1 BemecTBa 1 MaTepHalibl B 3JKU3HU YeJI0BEKa 3 bubmmorexa LIOK
' B p https://m.edso00.ru/7f41a636
Htoro mo pazneny 3
PesepBHOE Bpemst 3 buGnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTHnueckue
n/n Bcero H3y4eHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl

1 IIpeamer xumun. Poiap XumMuu B XKU3HA 1 0 0 bubnuoreka [IOK
yejoBeKa. Tena u BemecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c

5 [TonsiTHe O METOIaX TTO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMUHU 05.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpHU U PUEMBI 1 0 1 bu6mmoreka [IOK
oOpateHus ¢ 1a00paTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTele BemecTBa 1 cMecH. CIIocoOBI 1 0 0 bu6mmorexa [IOK
pazzieneHust cMece 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTugeckas pabora Ne 2

5 «Pa3nenenue cMmeceii (Ha mpumepe 1 0 1 bubmorexa HOK

A . pumep 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYNCTKH IIOBAPEHHOM COJIN)»
bu6mmorexa [{OK
6 A 1 0 0
TOMBL H MOJICKY B! 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE 3JIEMEHTBI. 3HAKU 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHUX DJICMCHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
Bbu6nuorexa [JOK
IT 1
8 POCTRIC H CHOAHBIC Beilectna 0 0 26.09.2023 |  https://m.edsoo.ru/ff0d2a6c
Bu6nuorexa [JOK
A - 1
o TOMHOMOICIYTHIPHOC YHEHHC 0 0 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

3aKO0H MOCTOSTHCTBA COCTaBa BEIIICCTB.

bu6nmmorexa [JOK
10 X .B
umieckas popmyna. Banentrocts 03.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
11 OtHOcuTeNbHAsE aTOMHAsI Macca. bubnuotexa [JOK
OTtHocuTenbHAsI MOJIEKYJISIPHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIsT XUMHYECKOT'0 bu6mmoreka [IOK
3JIEMEHTA B COEAUHEHUU 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmoreka [IOK
MossipHast Macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DU3UYECKUE U XUMUYECKHUE SBICHHUS. bubmuoreka [JOK
XuMHu4ecKkas peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciioBUs NPOTEKAHUS bubnmnorexka [IOK
XHUMHUYECKUX PEaKIHi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnmnoreka IOK
XUMUYECKUE YPaBHECHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
BrruucieHus: KonuuecTBa, MacChl
17 BEILIECTRA 10 YPAaBHECHMUSAM XUMHUUYECCKUX bubmmorexa [JOK
» N P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakuuit
Krnaccudukanus XuMAYECKUX PEAKITHHA
18 (coeMHECHMS, Pa3I0KCHUS bubnmorexa [TOK
P ’ 31.10.2023 |  https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoOMOHOCOB — y4€HBIii-
19 sHImKIoneauct. O0o0menue u bubnmorexa [TOK
’ . 07.11.2023 | https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3aIus 3HaHUH
20 Konrponsnas padora Nel o Teme bu6muoreka [IOK
«BerecTBa 1 XUMHUECKUE PEAKITUNY 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. Coctas bu6nunoreka [JOK
Bo3yxa. Kucinopom — snemeHT 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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BenecTBo. O30H

dusnyeckre U XUMHUYECKHUE CBOMCTBA

22 KHCII0poJia (peaKIMu OKUCIICHHS brbsmorexa [OK
poa (peaidl ’ 14.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBbI MOJTy4YeHHST KHCIIOpOoia B
23 11a00paTOPHH U MMPOMBIIUIEHHOCTH bubnmorera [TOK
paTop p ) 21.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumeHeHue kuciopoaa
TemnoBoii a3 ekt xumMuaeckoi
24 peaKIfu, OHITHE O Bbu6nuorexa [JOK
TEPMOXHUMHYECKOM YPaBHECHHUH, IK30- H 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYCCKUX PEAKITUSIX
T .
55 | Sarprmems sonsuns, exosotuaro BuGmorera LIOK
p e, 28.11.2023 | https://m.edsoo.ru/ffod4c4a
MIPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o teme
26 «[TonmyueHue u cobupaHue KUcIopoaa bubmmorexa HOK
Y . P pond, 28.11.2023 | https://m.edsoo.ru/ff0d4ae?
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — snemeHT u npoctoe bu6mmorexa [{OK
BelecTBo. Haxoxaenue B mpupoie 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dOU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoja. [Ipumenenue Bogopoa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 ITousTHE O KUCIOTAX U COIIX bubmorexa LHOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0slI oTy4eHHs BOAOPOIa B bubnmnoreka [JOK
naboparopun 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «[lonyueHnue u coOupanure BOAOPOIa bubnnorexa [IOK
y p AOPOA, 19.12.2023 | https://m.edsoo.ru/ff0d4f42

W3yYEHHUE €r0 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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MossipHbiii 00bEM Ta30B. 3aKOH

bu6mmorexa [IOK

32
ABorajipo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Breruucienus 00b€Ma, KOJIHYECTBA
33 BELLECTBA r'a3a 10 Ero U3BECTHOM bubmorexa LIOK
. y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIICCTBA WK 00BEMY
Breruncienus o05EMOB ra3os MO
34 ABHEHMIO PEaKI[Mi HAa OCHOBE 3aKOHA bubmmorexa [JOK
P R peard . 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 Ou3nMYeCKre 1 XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsitue 06 bubmmoreka [JOK
WHANKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb. HackimeHHbie
37 u HI;HaCBIpeHHHE aCTBOPBI B bubmorexa [JOK
11 p PBIL. 16.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10JIst BEIIIECTBa B pacTBOPE
[TpaxTrueckas padota Ne 5 mo teme
38 «IIpuroTtoBrieHre pacTBOPOB C bubnmoreka [JOK
OTpeIeIEHHON MacCOBOM J0el 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOrO BEILIECTBA»
39 Konrtponsnas padora Ne2 o teme bu6muoreka [IOK
«Kucnopoxa. Bonopon. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccuuKaims, Bbu6nuorexa [JOK
HOMEHKJIaTypa 23.01.2024 |  https://m.edsoo.ru/ff0d664e
[TonyueHre M XUMHUYECKUE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa HOK
’ P 30.01.2024 |  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: cOCTaB, Ki1accuduxarus, Bbu6nuorexa [JOK
HOMECHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
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[TonydyeHnue 1 XuMHUYECKHE CBOMCTBA

bu6mmorexa [IOK

43
OCHOBaHHI 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccuduxanusi, bu6nmmorexa [JOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 ITonmyuyeHue U XMUMUYECKUE CBOMCTBA bubnmnorexka [IOK
KHCJIOT 13.02.2024 | https://m.edsoo.ru/ff0dfee2
C : )
16 | cocotmmonyuenm uGmorexa LIOK
. Y ’ 13.02.2024 | https://m.edso0.ru/00ad9474
CBOIiCcTBa
[TpaxTuueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 20.02.2024 |  https://m.edsoo.ru/00ad9b7c
COCIMHEHUI)
48 ['enernueckas cBsA3b MEXKIY KilacCaMu bubnmnoreka [JOK
HEOPraHUYECKUX COCTMHEHUI 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O060011eHNEe U CUCTEeMaTU3aIUS bu6mmoreka [IOK
3HAHUH 27.02.2024 | https://m.edsoo.ru/00ad9ch2
K 0ota Ne3
50 "(gzljgggiiaznzicz: Iieo F:}(I)I;Ieel\::il/lx bubmmorexa HOK
o P 27.02.2024 | https://m.edsoo.ru/00ad9ela
COeIMHEHMI
[TepBbie MOMBITKH KJIaCCU(PUKALIIHI
51 XUMHYECKHUX 3JeMEeHTOB. IloHsaTne o bubmmorexa HOK
) 05.03.2024 | https://m.edsoo.ru/00ad9ffa
I pynnax CXOHBIX 3JICMCHTOB
Ilepuoanueckuii 3aK0H U
52 Ilepuoauueckas cucTeEMa XUMHYECKUX bubmmorexa HOK
P 05.03.2024 | https://m.edsoo.ru/00ada52¢c
anemenToB JI. V1. Menaeneena
53 He HNOJbI, I'PYIIIIBI, IIOATPYIIIIbBI BHGHHOTeKa HOK
PHOJBL, TPYHIIBL, TOATPY 12.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmorexa [IOK

>4 snep. M3oromsl 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aTOMOB 3JIeMeHTOB [lepuonnueckoit bubmorexa LIOK
19.03.2024 | https://m.edsoo.ru/00adaébc
cuctemsl J1. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 ITOJI0KEHUIO B bubnuotexa [JOK
[Mepuonuueckoii cucreme /1. 1. 19.03.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue Ilepuonnueckoro 3akoHa
57 JUIsL pa3BUTHS HAyKH U npakTuku. 1. W. bubnuotexa [JOK
MeHieneeB — y4EHBIH, IeIaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DJEKTPOOTPULIATEIIBHOCTh AaTOMOB bu6muoreka [IOK
XUMUYECKUX DJIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HMoHHas XuMU4ecKas CBsI3b bubmorexa HOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasneHTHas noaspHast XUMUYECKas] bubnmnorexka [IOK
CBSI3b 09.04.2024 |  https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoJisipHast XuMuyecKas bubnmnoreka [JOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCIICHUS bubmorexa HOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCITUTEITbHO-BOCCTAaHOBUTEIIBHBIC bubmuorexa [JOK
peakiun 23.04.2024 |  https://m.edso0.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIN bubmmorexa [JOK
23.04.2024 |  https://m.edso0.ru/00adb076
65 KonTponbnas padorta Ned o teme bubnmoreka [JOK
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«CtpoeHune aTroMa. XUMHAYIECKas 30.04.2024 | https://m.edsoo.ru/00adb486
CBSI3b»

66 PesepBHEIit ypok. O600IICHHE 1 1 0 0 bu6muoteka [IOK

cUCTEMATHU3aIis 3HAHUI 30.04.2024 | https://m.edsoo.ru/00adb33c

67 PezepaHslii ypok. O0001eHue u 1 0 0 bu6mmoreka [IOK

cucTeEMaTHU3aIUA 3SHAHUHI 14.05.2024 | https://m.edsoo.ru/00ad9cb?2

68 PezepeHslii ypok. O600mmeHue u 1 0 0 bubnuoreka IIOK

cucTeEMaTHU3aIUA 3SHAHUHI 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOIT'PAMME
9 K/1ACC
KoanuectBo yacos DJIeKTPOHHBIE

Ne Jara uudposbie

Tema ypoka KonTpoabubie | IlpakTHnueckue
n/n Bcero U3y4YeHus o0pazoBaTe/IbHbIEC

padoThI padoThI
pecypchbl

Ilepnonnueckuil 3aK0H.

1 ITepuoaunueckas cucrema 1 0 0 bubnuoreka [IOK
XUMUYECKUX di1eMeHToB []. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOIICTB XII/)IMI/I‘{eCKI/IX 3JICMEHTOB 1 0 0 bubamorexa TIOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX IEPUOJIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 0 0 bu6nuoreka [IOK
HEOPraHMYECKUX BEIICCTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOU CBSI3U U THUIIBI 1 0 0 bubmuoreka [JOK
KPUCTAJUTUYECKUX PEHIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
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Kontponbnas padota Nel o Teme

5 «IToBTOpEHUE U yriTyOleHne 3HAaHUI 90.09.2023
OCHOBHBIX pa3/ieJioB Kypca 8 kimacca»
5 Knaccugukarus XuMruueckux bubmuoreka [IOK
peaKIHii [0 pa3IMYHbIM MpU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN
7 peakuuu. [IoHsATHE O TOMOTEHHBIX U bubmmorexa [OK
27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIUIX
ITousgaTre 0 XUMHUYECKOM
aBHOBecHH. DaKTOPHI, BIHIONINE
8 fla CKOPOCTH XI/IMI/I‘ISCKOI\/'I peaKILI:I/m u bubmorexa [OK
27.09.2023 | https://m.edsoo.ru/00adc28c
MTOJI0KEHUE XUMHUUECKOTO
paBHOBECHs
9 OKHMCIHUTENTbHO-BOCCTAHOBUTEIbHBIC bubnmoreka [JOK
peakiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 37EKTPOTUTUUECKOMN
10 ,HI/ICSOHI/I&HI/II/I.pCI/IJ'IBHHe U ci1a0ble brGmorexa IOK
04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HonHbIe ypaBHEHUS pPeaKLUU bubmmorexa LIOK
11.10.2023 | https://m.edsoo.ru/00add448
XHMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUN Bbubmuoreka [IOK
00 DJIEKTPOIUTUICCKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JIACCOIHAITAN
XuMHUYECKHEe CBOMCTBA COJICH B
13 CBETE MPEJICTaBICHUH 00 bubmmorexa LIOK
N 18.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON TUCCOIIUALIUN
14 [TonsTHE O TUIpONIU3E CONEN bubmuorexa [JOK
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18.10.2023 | https://m.edsoo.ru/00add9d4
15 O060011eH1Ee U cUCTeMAaTU3alNs bubnmoreka [JOK
3HAHUH 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pemenne sKcrIepIMEHTATBHBIX bubmmorexa LIOK
25.10.2023 | https://m.edsoo.ru/00addbfa
3a71a9»
Kontponbnas pabota Ne2 o Teme
17 «ONEKTPOIUTUYUECKAS TUCCOLUAIMS bubmmorexa HOK
P A LAt 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX»
OO06111as1 XapaKTEPHUCTHKA raJOT€HOB.
18 XI/IIIJIII/I‘IGCKI;/IG CBI())I\/'ICTBa Ha IpuMepe bubmmorexa [OK
PHMEp 08.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
Xaoposogopod. ConsiHast KHCIIOTA,
19 XI/IME%CII([H: CIB[OfICTBa MoJy4YeHue bubmorexa HOK
> HOTY ’ 15.11.2023 | https://m.edsoo.ru/00ade104
[IPUMEHEHUE
[TpaxTrueckas padota Ne 2 mo teme
20 «ITonyueHnne COISTHON KUCIIOTHI brbmorexa IOK
y . . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
u3yudeHHe e€ CBONUCTBY»
Beruucienus no ypaBHEHHUIM
21 XUMHYECKHUX PEAKIMI, €CIU OJIMH U3 bubmmorexa [IOK
peaHiH, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
99 OO1as XxapakTepUCTHKA 3JIEMEHTOB bu6muoreka [IOK
VIA-rpymibt 22.11.2023 | https://m.edsoo.ru/00ade64a
ANOTpONHBIE MOIU(DUKAIIIH CEPBI.
93 Haxoxnaenue cepsl U €€ coeIMHEHUI Bbu6muoreka [IOK
B Tipupoje. XUMHUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0poJ1, CTPOCHHE, bubnmoreka [JOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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

(bU3UYEeCKre M XUMHYECKUE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Okxcunpl cepbl. CepHas KHCIIOTA,
25 q)mI/IIZIIeCKHE u xmfnqecme Bubmmorexa LIOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMECHECHHE
XUMHYECKUE PEAKIUH, JICKAIINUE B
OCHOBE TPOMBIIIICHHOTO CIIoco0a
26 MOJTyYEHUST CEPHOM KUCIIOTHI. bu6mmoreka [{JOK
XUMUYECKOE 3arps3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’KaloIIeH Cpeibl COCTMHCHUSIMU
cephl
97 Brrauciienne MaccoBoit 101 BhIXOAa bubmuoreka [JOK
NPOJIYKTa PEaKIHH 13.12.2023 | https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepUCTUKA JIEMEHTOB
28 VA-rpynmsl. A30T, bubnmoreka [JOK
pacnpocTpaHeHHUE B MPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeea6
bu3nvecKkre 1 XMMUYECKHE CBOWCTBA
AMMuax, ero pu3n4ecKue u
29 XI/IMI/ILICC’KI/IG c(i)oﬁCTBa MOJTyYeHUe U bubmiorexa LIOK
’ 20.12.2023 | https://m.edsoo.ru/00adf004
MPUMECHEHHE
[TpakTrueckas padora Ne 3 o teme
30 «ITonyuenne aMMuaka, U3y4eHHUE €ro bubmiorexa LIOK
. 20.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB
31 A30THas KUCI0Ta, € pusnyeckue u Bbu6muoreka [IOK
XHUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJEH
39 aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX bubnmnoreka [JOK
yaoOpeHui. XuMu4ueckoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arps3HCHUE OKPYKAIOLICH CpeJIbI
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COCAMHCHUSIMHU a30Ta

docdop. Oxcua pochopa (V) u

33 docdopHas kuciora, Gu3HIECKue U bubmmorexa IIOK
. 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYCCKUC CBOUCTBA, ITOJIYUCHUC
Hcnonp3oBanue GocdaTos B
34 KayecTBE MUHEPAIbHBIX YAOOPEHUH. bu6nmoreka [{JOK
3arpsi3HeHUe MPUPOIHON CPEIBI 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHeHIE B
35 HpI/IpEI[:, (I;)Hsnlz{ecxie Y XUMHYECKHUE bubmmorexa LIOK
cBOHCTEA 17.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcuppl yrieposaa, ux Gu3ndecKue u
36 XUMHYECKHE CBOWCTBA. bubnmoreka [JOK
DKoornyeckue npoodIeMsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYroapHas KUCIIOTa U €€ COJTN bubmmorexa LIOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[TpakTnueckas pabora Ne 4 o Teme
38 "[losryyeHne yriaekuciaoro rasa. bubmuoreka [IOK
KagectBenHas peakius Ha KapOOHAT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHaUYaIbHBIC TIOHATHUS 00
39 OpPraHUYECKHX BEIIECTBaX KaK O bubmmorexa IIOK
31.01.2024 | https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yTiiepoa
40 Kpemnuuii u ero coeguHeHus buGnnorexa LIOK
31.01.2024 | https://m.edsoo.ru/00ae080a
41 [TpakTuyeckas pabota Ne 5. bu6muoreka [IOK
Pemenue sxcriepuMeHTaIbHBIX 337124 07.02.2024 | https://m.edsoo.ru/00ae0bf2
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1o TeMe «Baxaele HeMeTaIbl U
UX COEIUHEHUS»

Kontponbnas padota Ne3 o Teme

but6mmoreka [{OK

42 «BIHCHIINE HEMETAILTEL i HX 07.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHEHUSD)

OO61as xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB —

43 MeTaioB. MeTtannuyeckas CBsI3b U bu6mmoreka [{OK
MeTaJUTMYeCcKasi KpUCTATUINYECKast 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJlJIOB
XUMHUYECKHE CBOMCTBA METAJITIOB.

44 DJEKTPOXUMUYECKUHN PST bubamorera [IOK

N 14.02.2024 | https://m.edso00.ru/00ael1156
HaANpPSDKEHUH METalIoB
OO0mue crocoObI MOTyYeHUS
MetaiutoB. CrutaBel. Beraucnenus no
45 YPaBHEHUSIM XUMHYECKHUX PEaKIIHiA, bubmmorexa LIOK
21.02.2024 | https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
IpUMecH
46 [TonsiTHE O KOPPO3UU METAILIIOB bubmmorexa [IOK
21.02.2024 | https://m.eds00.ru/00ae1278
bubnuoreka [JOK

47 [lenotbte MeTaIb 28.02.2024 | https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ TUIPOKCUIBI HATPUS U bu6mmoreka [{OK
KaJIust 28.02.2024 | https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METAIIIBI — bubmmoreka [IOK
KaJIbLUI U MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8

50 Baxxneiime coe TMHEHUS KaTbIUs bubmmoreka [{JOK
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06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3ALHS
3HaHUHI 13.03.2024
59 JKEcTKOCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
yCTpaHCHUS 13.03.2024 | https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 1o TeMe
53 ")IIZéCTKOCTB BOI;LH U METOJILI €6 bubmmorexa ITOK
" 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnmoreka [JOK
>4 Asmomuiit 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA U bubmuoreka [IOK
THIPOKCHUIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH XKeje3a bubnmoreka [JOK
(1) u xene3a (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAaHUH 10.04.2024
[TpakTrueckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX 337124 bubnmoreka [JOK
o TeMe «BakHeWIe MeTalTbl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Berancnenus mo ypaBHEHUSIM
XUMHUYECKHX PEAKITH, eCITH OJHMH U3
60 peareHTOB J1aH B U30BITKE WIIN bubmuoreka [JOK
COJZICPXKHUT IpUMeCH. Bbraucienus 17.04.2024 | https://m.edsoo.ru/00ae1750

MacCCOBOW JI0JIM BBIXOJIa MTPOAYKTa
peaknuu



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

O000111eHHUE U CUCTEMATU3ALMS

o1 3HAHUI 1 24.04.2024
Kontponbnas padota Ned o Teme
62 «BakHeWMe MEeTaTbl B UX 1 24.04.2024
COCTMHEHUSD)
63 BemectBa u Mmatepuaisi B 1 bubnuoreka [JOK
[MIOBCEAHEBHO KU3HU YEJIOBEKA 15.05.2024 | https://m.eds00.ru/00ae3f50
64 XI/IMI/IIIGCKOGV3aI‘p$I3H€HI/Ie 1 bubmuoreka [IOK
OKpY’KaloIIeH CpeIbl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHuu 1 bu6nuorexa IIOK
9KOJIOTHYECKUX MTPOOIIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepaHslil ypok. O0001eHue u 1 bubmuoreka [IOK
CUCTEMATH3ALMs 3HAHUI 22.05.2024 | https://m.edso0.ru/00ae0d0a
67 PezepaHslil ypok. O6001eHue u 1 bu6nuorexa IIOK
CUCTEMATH3ALUs 3HAHUI 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepaHblil ypok. O0001eHue u 1 bu6muoreka [IOK
cucTeMaTHu3alus 3HAaHUN 29.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOIT'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-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATE/IbHbIE YHEBHbIE MATEPUANbI ANA YYHEHUKA

e Xumusi, 8 xknacc/ I'abpuensta O.C., OctpoymoB N.I'., Cagkos C.A.,
AxkrmonepHoe obmectBo «M3aaTenscTBo «IIpocBenienne»

» Xumus, 9 xnacc/ I'abpuensa O.C., Octpoymon U.I'., Cnankos C.A.,
AxrmonepHoe obmectBo «M3aaTenscTBo «IIpocBemenney

tabmuubl: [lepuonnueckas cucrema xumuueckux anemeHToB /. . Menneneesa,

Ta6J'II/II_Ia pacTBOPUMOCTH, SHGKTPOXI/IMI/ILIGCKI/IP'I pAa HAIIPSIZKCHUAMCTAJIIIOB

METOANYECKHUE MATEPUAJIBI IJS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-yPOBCHb. -
Peanuzauus-rpedoBanuii-@I"OC-0cHOBHOTI0-00111€r0-00pa30BaHMsl.-

Mertoaunueckoe-nocooue-mis-yunrens.pdf

IMNPPOBBIE 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/
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