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HOACHUTEJIBHAA 3AIITMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yldbTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha ocHoBe (enepaibHONM padoyeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPEIoaBaHusl y4eOHOro npeamMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo Xumuu Ja€T TpEACTaBICHHE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUA OOYYAIOIIUXCA CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTenbHOe IPEAMETHOE COJIepKaHue,
IpeayCMaTpUBACT pacOpeieeHUue €ro Mo KilaccaM U CTPYKTYpUPOBAHHUE 10
pazgenaM M TeMaM MpOrpaMMbl IO XUMHH, OMNPEAENSET KOJUYECTBEHHBIE U
Ka4E€CTBEHHbIC XapaKTePUCTUKU cCoZiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUS] XHUMHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroUIMXCsl, ONpeaAe/sieT BO3MOXHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBHOCTH OOYYaloUmIerocs IO OCBOCHHIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIYXKHUT OCHOBOM Uisi (OPMHPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrparoT (QopMUpyEeMble XHMHUEH MPENCTABICHUS O B3aHMMOIPEBPAIICHUSIX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOjieM yCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXHOCTEH  JJII  CaMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYPhl IUYHOCTH, €€ 00IIelH U PyHKITMOHATBLHON I'PAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJalIuXCsi, HABBIKOB HMX CaMOCTOSTENIbHOM  y4eOHOH  JeATeNbHOCTH,
AKCHEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX Kak B
MMOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM e TEeTHhHOCTH;

3HAKOMUT CO CHEUM(PUKOW HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IVIS/1a HA €IUHCTBO MPUPOJIBI U YEJIOBEKA, SABJISETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBiieHHs B OOY4YeHMHM XHMHH OOECHEUYMBAIOTCA CHELU(PUKON
COolepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISIETCS  IMEIaroruvecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAYKM XMMHUH Ha ONpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0O0IIEro 0Opa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOUIUMHCS CUCTEMBI IMEPBOHAYAJIBHBIX TMOHITUH XWMHH, OCHOB
HEOPraHMYeCKOM XUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUN
OpraHUYeCKOM XUMHHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzydeHuto. CojepkaHue CKIaAbIBACTCS U3 CHCTEMBbI
MOHSATUN O XUMUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHATUA O XUMUYECKOU
peakiuu. OO0 9STU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbI IO TMPUHIIUIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHHI Ha OCHOBE TEOPETHUECKHUX MPEJCTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /1. 1. MeHnzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMUYECKOHN CBSI3H;

— TpeCTaBICHUN 00 DIIEKTPOJIUTHYECKON AHMCCOLMAllid BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIILHO OT OJJHOTO
YPOBHS K JIPyromMy, BBITOJNHSS (GYHKIUA OOBSICHEHHS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYy4YCHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIHOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJCTABICHUS] O XUMUAYECKON COCTABJISAIOLIECH HAYyYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHONIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeToJaM TNO3HaHWs B Hayke. M3yueHrne XHMHUHU MOPOUCXOAUT C MPUBICYECHUEM
3HAHMM W3 paHee H3YyYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpyKarouil MHPY,
«buonorus. 57 knacce» u «duzuka. 7 Knacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAUT (POPMUPOBAHHWE 3HAHWN OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTM COBPEMEHHOIO €CTECTBO3HAHHUS, MPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBL.
3amaya yuyeOHOro mpeameTa COCTOUT B (OPMUPOBAHUU CUCTEMBI XHMHUYECKUX
3HAHUM — BaKHEUITUX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETHUYECKUX TMOJO0KEHUM,
JNOCTYMHBIX O00O0OIIEHN MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HayKu, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TPH HW3YYCHHUU BEIIECTB W
XUMHUYECKUX peakluuid, B GOPMHUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHHHA U
UX TPUMEHEHMH B Yy4eOHO-NIO3HABATEIBHOW U Yy4yeOHO-HCCIEAOBATEIbCKOM
NEeSATENbHOCTH, OCBOEHHUU NpPaBHJI O€30MacHOr0 OOpallleHusi C BEIIeCTBAMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMUU HAa YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs Ba)KHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmupoBaHHE HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEIIECHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHMs] Ha  CHCTEMaTHYeCKOe MpUOOIIeHHe
oOydJaromuxcs K CaMOCTOSATEIbHOM MO3HABATENbHON JEATEIbHOCTH, HAyYHbIM
METOJIaM TO3HAHMSI, (POPMHUPYIOIIMM MOTHUBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XHMHH,

— obecrnieyeHne yClIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUarOIIUMUCS
OMbITA PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS W CaMOMO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUIOB JESTCIHHOCTH;

— (dopmupoBaHue oOmEH (PYHKIIMOHATBHOH U  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UHCJIE YMEHUU OOBSICHATH M OIECHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJYYEHHBIC NMPU H3YYCHUU
XUMHH, TPUMEHSTh HX TMpPH pEIIeHUH MpoOJieM B TIOBCEJHEBHOM >KU3HU W
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHue y OOydYalOIMXCA TyMaHUCTHYECKUX OTHOIICHHA,
NOHUMAHUS 1EHHOCTH XHMHYECKUX 3HAHUA I BBIPAOOTKH HKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEJACHUSI B OBITY W TPYIOBOM NEATENHHOCTH B IIENAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH PUPOTHOMN CPEIIbI;

— pa3BUTHE MOTHBAlUMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIIS M HAMpaBIEHHOCTU AalIbHEHIIETo
o0yJeHUsI.

OOmiee 4ncIO 4YacoB, OTBEACHHBIX JMJI H3YYEHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYanbHbIE XMMUYECKHUE TIOHATHS

[Ipenmer xumuun. Posb XMMUM B )KU3HU 4YENOBEKAa. XUMHUS B CUCTEME HaAYK.
Tena w BemecTBa. PU3NMYECKHE CBOKWCTBA BELIECTB. ATPEraTHOE COCTOSHHUE
BemiecTB. [loHsiTEe 0 MeTO/AaX MO3HAHMS B XMUMHUU. UHCTHIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHUE »dJeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0XKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckass ¢Gopmyna. BajJeHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsT aTOMHasg Macca.
OtHocuTENbHAS MOJEKYJIsIpHasg Macca. MaccoBas J0JisI XMMAUYECKOTO 3JIEMEHTA B
COEMHEHHH.

KomnuecTBo BemectBa. Mosib. Monsipaas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IMHHI] BemiectBa. Pacuétel mo dopmynam
XUMUYECKUX COSTUHCHUM.

du3nUecKne U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHMsI Macchl BeHIECTB. XUMHUYeckue ypaBHeHHs. Kiaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHBIM 000PYAOBaHUEM, U3YUCHUE U OMUCAHUE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIOTON) SBJICHUM, HAOJIOICHHE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3loKeHHE THIPOKCHIIA
mMenu (II) mpu HarpeBaHuu, B3auMoJeNUCTBHUE kele3a ¢ pacTBopoM conu meau (I1),
M3y4eHHE CIOCOOOB pas3JeieHHsl CMeced: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, IpoBeeHNe OYUCTKH TTOBAPEHHOU
colii, HaOJIOJIECHWE W  ONUCAaHWE  PE3yJbTAaTOB  NPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3/1aHUE MOJEIEeH MOJEKYJ
(IIapOCTEPIKHEBBIX).

Ba:xHeiilue npeacTaBUuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€eMEHT U MPOCTOE
BelecTBo. HaxoxkaeHue kuciopoja B Mpupone, (HU3NYECKHME M XUMHUUYECKHUE
cBoiictBa (peakuuun ropenus). Oxcupabl. Ilpumenenue kucnopoma. CrnocoObl



MOJIyYeHUs KUCIOpoJa B Jaboparopud H mpombiiuieHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOoAU(PUKALMS KUCIOPOIa.

TernoBoll 3(p(EeKT XUMUYECKOM peakuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHYECKHE peaKUuu. TOIUIMBO: yroiab M METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsnmemeHT M mpocrtoe BewmecTBO. Haxoxkaenue Boaopona B
npupojsie, (Gu3MUecKMe W XMMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii  00bEM  Ta30B. Pacy€Thl 1O XUMHYECKUM YpaBHEHHUSIM.

®dusznyeckue CcBOMCTBA BOAbL. Bojga Kak pacTBOpUTENb. PacTBOPBL
HaceblllieHHble M HEHACHIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BEIlIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4eaoBeKka. KpyroBopot BOAbl B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  cosieoOpa3yronie  (OCHOBHBIE, KHCIOTHBIE, aMdoTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue M XUMHYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHHMM: WIENOYH U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PuU3NUECKHEe W XUMHYECKHE CBOWCTBA
ocHoBaHuil. [lorydeHrne ocHOBaHMUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @usndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn mertauioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenkiarypa cosieil. duszndeckre U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue couiei.

I'eneTnyeckas cBA3b MEXIY KiIacCaMU HEOPTAHUYECKUX COEIUHEHUM.

Xumuueckuit IKCnepumMeHm:

KA4ECTBEHHOE ONPENECICHUE COAECPKaHUs KUCIOPOJa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHWE, PACIO3HABAHME W HW3YUYCHHE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojeicTBue Bojopojaa ¢ okcuaom menu (II)
(BO3MO’KHO HCIIOJIb30BAHUE BUJIEOMATEPUANIOB), HAOJIOJIEHHE O0pa3loB BEIIECTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEILIECTBA, B3aWMOJECHCTBHE BOJBI C METAJUIaMHU
(matpuiem u  KajdbiueM) (BO3MOXHO HCIOJb30BaHUE BUICOMATEPHUAIIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHHUs OKPACKU MHAMKATOPOB B PACTBOpPAxX KUCIOT U IIENIOYEH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBopoMm cepHOMl KHUCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpadu3aluH, MNOJYYEHHE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PACTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «Baxkuelmne Kiaacchl HEOPraHUYECKUX
COCIIUHEHUIY.

IHepuoanuecknit 3axkoH u Ilepumoguueckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenaeneeBa. CtpoeHue aromoB. XMMHYECKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(PUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHe O
IpyIINax CXOJHBIX DJJIEMEHTOB (IIEIOYHBIE M IIETIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(GOTEPHBIE OKCHUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB [l.
N.  MenneneeBa.  KopoTkonepuonnas ¥ JAJUHHONEpUoAHass  (HOpMBI
[Tepnognueckoit cucrtembl xumuueckux snemeHTtoB Jl. M. Menaeneesa. [lepronas
u rpynnbl. PU3NYECKUN CMBICT TOPSJIKOBOIO HOMEpa, HOMEPOB IMepuoaa Hu
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnexkTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04€K aToMOB TMepBbIX 20 XMMHUYECKHX DJIEMEHTOB
[Tepuognueckoit cucremnl JI. WM. MenpaeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOIaM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoandeckoil CHCTEMbI XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHS Hayku W npaktuku. [[. V. MeHueneeB — y4€HbIM H
rpakIaHUH.

Xumunueckass cBs3b. KoBajeHTHas (mosisipHass W HEMOJISIpHAsi) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBS3b.

Crenenp  okucieHuss.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchbl OkUCIEHUsI U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METANIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIUMI
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmnnie ceaszu



Peanuzamus MeXnpeaMETHBIX CBA3CH NpU M3YYEHHMM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCSI 4E€pe3 HCMOJb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATHUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TMOHSTHUS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJlu3, CHUHTE3, KiacCu(UKalus, TMEepUOJUIHOCTh, HAOJIIOJICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: marepus, aroMm, 3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHJ,
W30TOIbl, PAJMOAKTUBHOCTh, MOJICKYJIA, 3JEKTPUYECKUIN 3apsjl, BELIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIUYMHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, ouochepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEPATbI, TOPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KIIACC

BemecTBO U XUMHYECKAs PeaKIus

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMHUUECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPUOAOB, Kalldsd, KajdblUusig M UX
COEMHEHUII B COOTBETCTBUM C TMOJOKEHUEM »3ieMeHTOB B Ilepmoamueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XMMHUYECKOW CBSI3U. THIBI KPHUCTAINIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUYECKOW PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukarus XuMu4ecKuX peakiui Mo pa3InyHbIM IpU3HAKaM (T10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3 (deKTy, Mo
W3MECHEHHUIO CTETICHEW OKMCIICHUS XMMHYECKUX SJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). JK30- U 3HAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpPaBHEHUSL.

[Tonsitue o ckopocTH xuMu4eckoW peakmuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. llonstue o xkarammse. [loHsTHE O XMMHYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUUMU U IOJOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIMU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHOW  PEaKIUU. CocraBnenue YpaBHEHUH



OKHUCJIUTEbHO-BOCCTAHOBUTEIBHBIX  PEAKUUM C  HUCIOJb30BAHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust INEKTPOIUTUUECKON TUCCOUHUALMU. DIEKTPOJIUTHI U HEATEKTPOJIUTBHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOLMALAM BEIIECTB C PAa3JIMYHBIMU BUAAMHU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MpOTEKaHUsI peakluii MOHHOTO 0OMeHa,
IOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMA U coOJeil B CBeT€ MPEICTAaBICHUH 00 3BIEKTPOJUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUIOB M HEMETa/uioB (Tpadgura W anMmasa), CJIOXKHBIX BEIICCTB
(x;opua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE JJICKTPOIPOBOTHOCTHU
pacTBOpPOB BEWIECTB, MpolEcca AUCCOUMALUMU KHUCIOT, WIENOYeld U  COoJel
(BO3MOXKHO  HCIIOJIb30BaHWE BHUJACO MAaTEpUANIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKaHUS  peaklWii  HOHHOrO0  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3za, oOOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBI  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUIM
(ropeHue, peakiuu pasiioKEeHHs, COCIMHEHHUS), pacro3HaBaHUE HEOPTraHWYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEakUUil HAa HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJ/ibl 1 HX COeIMHEHUSA

OOmiast xapakTepucThka TaloreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHMMHUYECKHE CBOWCTBA HAa NpPUMEpPE  XJIopa
(B3auMoOzEiCTBUE C METallaMH, HEMEeTajulaMu, UIeJao4YaMu). XJIOPOBOJIOPO/I.
ConsHass KUCJIOTa, XUMHUYECKHE CBOMCTBA, MOJIydeHHE, MpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YeJOBeKa. BakHeWline XJIOpHUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka snemMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTereHUu OKucieHus. CTpoeHne M (PU3NYECKHUE CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHBIE MOIU(MUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBa cephl. CepoBOMOPOJ, CTpoeHHE, (U3HUECKUE U
XUMUYeckre cBorcTBa. OKCUABI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (Qu3HUecKue W XHMHYECKHE CBOMcTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHUCJIOT U crhenudpuyeckrne). XHUMHUYECKHE PEaKInH,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO CMOCO0a MOJYYeHUS! CEPHOM KHCIIOTHI.
[Ipumenenune cepHoit KUCHOTHL. CONM CEPHOM KUCIIOTHI, KAYECTBEHHAsI PEAKLUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCNUHEHUN B mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIoIIEeH Cpellbl COCAMHEHUSMH cepbl (KHUCIOTHBIE HOX[IH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIC CTENEHU OKUCICHHUS. A30T, PacIpOCTpaHEHUE B MPHUPOJE,
dbuznueckue U XuMudeckre cBorcTBa. KpyroBopot a3ora B npupojie. AMMHUaK, ero
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHUS,
ux (pu3nYecKue U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToyiydyeHue, (PU3NYECKHe U XUMUYECKHUE
cBolcTBa (0OIIME€ KaK TMPENCTaBUTENS Kjacca KHUCIOT W crnenuduueckue).
Hcnonp3oBaHne HUTPATOB U COJIEM aMMOHHSI B KAaueCTBE MHUHEPAIbHBIX
ynoopeHuit. XuMHUUYECKOE 3arps3HEHUE OKPYKAIoUeld Cpeibl COeJMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arpsA3HEHHE BO3/JyXa, IMOYBBI U BOJoEMOB). dDocdop,
ajutoTponHbie Mogudukanuu (Gocdopa, Puznueckue M XUMHUYECKUE CBOMCTBA.
Oxkcun dochopa (V) u pocdopnast kucnora, GU3ndecKre U XUMUIECKHE CBONCTBA,
nosydenue. cnons3oBanue GocdaroB B KaueCTBE MUHEPAIHHBIX YI00pESHUIA.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHbBIC
MoIU(UKALMK, PACHPOCTPAHEHHE B TPHUPOJAE, (PUINYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yriiepona, ux
¢uznueckre W XUMUYECKHE CBOWMCTBA, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1ino0anbHOrO TNOTEIUICHUS KIMMaTa, MapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ cou, X GU3NIECKUEe M XMMHUYECKUE CBOMCTBA,
nojiyueHue u mnpuMeHenune. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHaYambHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSTUHEHUIX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, STAaHOJI, TJIUIEPUH, YKCYCHasl KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (Yrojb, NPHUPOAHBIA Ta3, He(]Th),
MPOIYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY W TMPOMBIIIICHHOCTH.
[TorsiTHe 0 OMONOTUYECKN BaXKHBIX BEIECTBAX: KUpaX, OelKax, YyriieBoJgax — U UX
poii B OKM3HM 4YeEJOBEKa. MaTepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOWCTBA, IMOJIyYE€HHE U
npumeHerne. CoenuHeHHs KpeMmHHs B mpupoje. OOmme npeacTaBicHUs 00
okcuse kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilline CTpOUTeNbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 UCIMOIb30BAHUS
CTPOUTENIBHBIX MAaTEPUATIOB B MOBCEAHEBHOMN KU3HHU.

Xumuyeckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHMs, ONBITHI, OTpaxkaromue (U3NIECKHUE U XUMHUUYECKHUE CBOMCTBA
rajJjloreHOB M HUX COCIUHEHHM (BO3MOXKHO UCIIOJIB30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHME C o0Opa3laMu XJIOPUAOB (TajJOT€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTeprasoB), HaOMOICHUE Mpolecca OOyIJIMBaHUS caxapa Mo JeiCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3YYCHUE XHUMHUYECKHUX CBOMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON peakIuu Ha CyJb(art-
MOH W HaOII0JIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3nuecKuMu
cBoicTBamMu a3oTa, ¢dochopa M HUX COETUHEHHH (BO3MOXKHO WCIOJIb30BAHUE
BUJIEOMATEpHUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX yqoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHWE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (GochaT-uoOH U U3yUCHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOICHICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTAINTMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJydyeHHe, cCOOMpaHue, paclo3HaBaHUE U H3yUEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJeHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3az1a4 o Teme «BakHeHIne HeMEeTaJUIbl U UX COETUHEHUI)).

MeTaujibl 1 X COCTUHEHHS

OO6mast XxapakTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nojioxkeHuss B llepmogmueckod cucreme Xxumudeckux siemeHtoB . .
MenpneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. MeTaminueckas CBSI3b U
METAJUIMYECKAas] ~ KpHUCTa/lIMuecKas  pemeéTka.  DJIEKTPOXUMUYECKUH  pAan
HaMpsHDKeHUH MeTaioB. PU3NYECKre W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O01mume
crnocoObl ToyyeHus MeTamioB. [loHATHE O KOPpO3UM METAalJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmaBbl (CTaidb, YYTYH, AIOPAITIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTasuibl: NONOXKEeHUE B llepuogmyeckoil cucremMe XMMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXJICHUE B IPHUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl U



TUAPOKCHUABI HATpus MW Kanus. lIpuMeHeHuWe IENOYHBIX METAuIOB U MX
COCIVUHEHMUN.

IllenouyHO3eMENBHBIE METAXJABl MarHMi MW KaJblHMH: MOJOXKCHUE B
Ilepuonnueckon cucrteMe xuMudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaxOXJeHue B npupoje. Duzndeckre 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxkHelmme coequHeHHs] KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHui: osoxkeHue B [leproandeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHUE aToMa, HAXOXIAEHHE B Ipupone. dusnueckue u
XUMHUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cucremMe XUMUYECKUX AE€MEHTOB /I,
. MenaeneeBa, CTpOCHHME aTroMa, HaxOXJIeHUE B mpupoae. Dusnueckue u
XHUMHYECKHE CBOMCTBA kene3a. OKCH b, THAPOKCHIBI U coin keresa (I1) u xenesa
(ITT), ux cocrap, CBOIMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepuMeHm:

O3HAaKOMJICHHE C oO0pasllaMud METAJIOB M CIUIaBOB, WX (PU3HMUECKUMH
CBOMCTBaMH, H3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEHUCTBHS OKCHIA
KaJIbLIUSI M HATpusi € BOJOM (BO3MOYKHO HCHOJB30BaHUE BHUAEOMATEPHUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXKHO  HCIIOJB30BAaHHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  TPOTEKAHUS
KAUYECTBEHHBIX PEAKLMM HAa MOHBI: MarHus, KajblUs, allOMUHUS, LIMHKA, JKelie3a
(IT) u xene3a (II1), meau (I1), HaGMIOEHWE U ONMCAHKUE MPOIECCOB OKPAIIUBAHUS
IUIJAaMEHU WOHAMHU HATpus, Kalud M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB THIIPOKCUAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Baxxnenune
METAJUIBI U KX COCTUHEHUSY.

XuMHS U OKPY KaKLIas cpeaa

BemecTtBa m marepuanbl B MOBCEIHEBHOW >KM3HU 4YelioBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuil B ObITy. [lepBas momonis npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXarlleil cpeabl (MpeaenbHas I0MmycTUMas
KOHIIeHTpanus Beulects, nanee — [IJIK). Ponbp xuMun B pelieHr 3K0I0TUYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHre oOpa3lloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJIMMEpPHBIE
Martepuaihbl).

Mexcnpeomemmnnie ceaszu



Peanuzanmst MEXNpeAMETHBIX CBSI3€H MpPU W3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCMOJIb30BAaHME Kak OONIMX eCTeCTBEHHO-HAay4HBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU TSI OTIAEIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHSA: HAyYHBIH (PakT, ruUmmoTe3a, 3aKoH,
TEOpHUs, aHadu3, CHHTE3, KIACCH(PUKAIMS, TECPUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJIEb, SBIICHUE, ITAPHUKOBBIH
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Marepus, aToM, OJJIGKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHUII,
W30TOIBI, PaAUOAKTHBHOCTH, MOJICKYJIA, DSJEKTPUYCCKUN 3apsiji, TPOBOIHHUKH,
MOJYNPOBOIHUKH, IUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, pacTBOP, PACTBOPHUMOCTh, KPUCTAJUTHUYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, NbIXaHHWE, OWMocdepa, IKOCHUCTEMA, MUHEPATBHBIC
yJI0OpEHUSI, MUKPOA3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATCIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATBI, TOPHBIC IOPOJIHI,
NIOJIC3HBIC NCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA ITPOT'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOrPAaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHus JOCTUralOTCAd B Xo0Ji¢ OOy4YeHHs XMMHUU B €AUHCTBE Y4YEOHOW U
BOCMUTATEIBHON AEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHUCKUMU
COLMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMHM, IPUHITHIMU B
oOlllecTBe MpaBWJIaMHM W HOPMAaMHU TMOBEACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3yibTaThl  OTPAXXAOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAlMd U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI

LIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACJIEAWI0, TOHMMAaHUA 3HAYEHUS] XUMHYECKOM HAayKh B >KU3HU
COBPEMEHHOI'0 O0O0IIeCTBa, CIOCOOHOCTU BJIAJETh JOCTOBEPHOM HMH(OpMaiuen o
MEPEIOBbIX JOCTMIKEHUSX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOTr0 BOCIIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUJaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIeIOBAaTEIbCKOM, TBOPUECKOM W APYrHMX  BHJAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABATENbHBIX 3aJlay, BBHINOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNU YUEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoliecce JTOW y4ueOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TIOBEJECHHWE U TMIOCTYIKH CBOMX TOBApUILEH C TO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKUuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH WU COCTABJISAIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS MNPHUPOJBI, B3aAUMOCBSI3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEIIbHBIE MOTHUBBI, HANIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUH IO
XAUMHH, HEOOXOIUMBIE NJisi OOBSICHEHHS HAOIIOaeMbIX IMPOIECCOB M SBICHUH,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YUTATEIbCKON KYJIBTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMHU, CIPaBOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €aMOOOpa30BaHMIO, IPOCKTHOW W  HUCCIIEIOBATEIHCKOMN
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M ypPOBHS OOYYCHUS B
JIATbHEUIIIEM;

4) hpopMupoBaHHUsI KYJIbTYPbI 3I0POBbSI.

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICICTBUNA U
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOT 0I5, HAPKOTUKOB, KYPCHHS ),
HEOOXOAUMOCTH COOJNIIOZICHUs TMpaBwil OE30MAaCHOCTH TIpU  OOpallleHUH ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCTIMTAHUS:

UHTEPEC K MPAKTHUYESCKOMY M3yUYEHHUIO IPOdECCuii U Tpyia pa3IndyHOro PoJa,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JESITCIbHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW 110 XWMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIICCTBCHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo¢decCUOHAIBHON AESITENIbHOCTA U Pa3BUTHsI HEOOXOANUMBIX YMEHUIA,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEelIE;

6) 9KOJIOrM4eCKOro BOCTIMTAHMS:

HKOJIOTHYECKH 1E€JIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKWU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
npaBu1 0€30MaCHOTO MOBEICHUS MPU paboTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TMPUMEHSATHh 3HAHUS, MOJydaeMble MPU U3YUYCHUU XUMHH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAOIIEH MPUPOJHON CPEIOM, ISl OBBILIEHUS
YPOBHS  DKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pemieHus MOCPEJCTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe wMmeTampeaMeTHBIX pE3yJAbTATOB BBUICIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHPOBO33pCHUS OOIIECHAYYHbIE TIOHSATHS (3aKOH, TEOpHs,
MPUHIIAI, TUTIOTe3a, (PAaKT, CUCTEMa, TPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIe
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W IMO3BOJSIOT Ha
OCHOBE 3HAHWHA W3 3THX NPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOUW KapTUHE MHpA, U YHUBEpCAIbHbIE yueOHbIE JEHCTBUS (MIO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYISATHUBHBIE), KOTOpble oOecneunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHHMIO U OCYIIECTBICHHUIO Y4€OHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHHUU
3HAHUMN: PACKPBHIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JAPYTUMU TOHSTUSMH), UCIOJIb30BAThH
MOHSTHUS JJIsl OOBSICHEHUS! OT/IEIbHBIX (PAKTOB U SIBIICHHM, BBIOUPATh OCHOBAHUS U
KpUTEpPUHU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUid,
yCTaHABIIMBATh MPUYMHHO-CJIEJCTBCHHBIC CBSI3M MEXKIYy OOBEKTaMH HW3Y4YEHWS,
CTPOUTH JIOTUUECKHUE paCCyX JeHUs (MHIYKTUBHBIC, JACAYKTUBHbBIC, TI0O aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpPOlleCCe TIO3HAHMS TIOHATUS (TIPEAMETHBIC W
MeTarpeMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMble B XUMUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC TIPEACTaBICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TI03HABATEeIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJCTBEHHBbIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble ucciaenoBare/ibCKue 1eCTBUSA.

YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOIMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, a TaKkXKe B KA4eCTBE OCHOBBI ISl (OPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOPETeHNE ONbITa MO IUIAHWPOBAHUIO, OpPraHW3allid W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaONIoJaTh 3a XOJOM IpoIriecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 Pe3yNbTat, (OPMYITHpPOBATH 0000IIEHUS U
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OIbITAa, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ undopmanueii:

yMEHHE BBIOMpaTh, AHAIU3UPOBATh W WHTEPIPETUPOBATH WHOOPMAIIHIO
Pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, MOTYIaEMYI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKAHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIIEHWBATh MPOTHBOPECUYUBYIO W
HEJIOCTOBEPHYIO HH(OpMaIIHIO;



YMEHHE MPHUMEHSITh PA3IUYHbIE METOABl U 3aIpOChl MPU MOUCKE U OTOOpe
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JMJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  UCHOJIb30BAHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpPON aKTUBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIOXKHBIMH CXE€MaMH, JuarpaMMamH,
OpyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCIOJb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Y4eOHOH U
UCCJIeI0BATENbCKON AEATENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTa Ha COCTOSIHUE OKpYKarouledl NpupoaIHON
Cpelbl.

KommyHuKkaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe NelCTBUS:

YMEHHsS 3aJaBaTh BOINpOCHl (B Xojae jauaiora W (W) AUCKYCCUH) IO
cymecTtBy  oOcyxaaemMod  TeMbl, (GOPMYIHpPOBAaTH  CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBISATh  TOJYYEHHbIE  pPe3yJbTaThl  IMO3HABATEILHON
JESTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JejlaTh IMPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XUMHUYECKOT'0 IKCIepuMeHTa (1abopaTOpHOTO OMBITA,
1ab0opaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W MCCJEAOBATENbCKONW  JESATENBHOCTH  NPU  PELICHHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COIJIACOBAHMS
no3uiuil (o0cyXneHus, 0OMEH MHEHUSIMH, «MO3TOBBIC HITYPMbI», KOOPAMHAIIHUS
COBMECTHBIX JCHCTBHI, ONpEIEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

YMEHHE CaMOCTOSITEIBHO OIpPEAENATh LENH JAESITEIIbHOCTH, IUIAHWPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d(pPEeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3a/a4, CaMOCTOSTEIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUA NIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJTyYEHHUS] HOBBIX 3HAHHWU 00 M3ydyaeMbIX OOBEKTax — BELIECTBAX M PEaAKIUAX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJIbTaTa 3asBICHHON LIEJIU, YMEHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIAraéMble B yCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHHUIO 0053aTEIBLHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (QeaeparbHOW paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYAalOUIMMUCS Hay4HbIC 3HAHHUS, YMEHHUS M CIOCOOBI



nedcTBuil, crnenuduyeckue I8 OpeAMETHOM o0macTu  «XUMHS», BHUJbBI
NEATeNIbHOCTH IO  TOJIYYEHHIO HOBOIO  3HAHWS, €ro  HWHTEpIpeTalluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE Pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpPOHAS. U HEOJIHOPO/AHAS), BAJIECHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi 1011 XUMUUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHHE, COJIb, J3JEKTPOOTPUIIATECIILHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKas pEaKius, KiIacCUPUKAIUS PEaKIU: pPEeaKIUu
COCMHEHUS, pEeaKIMU Pa3JIOKEHUs, pEaKIUu 3aMelIeHUs, PeaKIuu
oOMeHa, HK30- U IHJOTEPMHUUECKUE PEaAKINH, TeTIOBOM d(DPEKT peaxiuu,
SAPO aToMma, SJIEKTPOHHBIM CJIOM aTroMa, aTOMHas OpOWTaNb, PagUuyC
aToMa, XMMHYECKasi CBS3b, MOJSPHAs W HETMOJSpHAs KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHOH, aHMOH, PAacTBOP, MAaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX TMOHATUH H
OPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XHWMHUYECKYIO CHUMBOJIMKY [UJI1 COCTaBieHHS (popmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTeNeHb  OKUCJCHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHUU IO
dbopMynaMm, BHI XUMHUYECKOM CBsi3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica Ilepuommueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE MEPUOAUYECKOM 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX moJjiokeHus B llepronnueckoil cucreme,
3aKOHOB COXpPAaHEHHSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapaKTepu3oBaTh TaOIMuHyt0 Gopmy I[leprogudeckoit
CUCTEMbl XMMHMYECKUX OJJIEMEHTOB: pa3iuyaTh TMOHATUS  «TJIaBHAs
noarpymnmna (A-rpynmna)» u «modounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMUYecKux diemeHToB [J[. .
MenpneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB W 3apsj spa, O0IIee YUCIO AIEKTPOHOB
U pacnpeaereHle uX Mo 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY U COCTaBY YYacTBYIOUIUX B pPEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs ONMCAHUE NMPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAHUS XHWMHYECKHX TIPEBPAIICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO  MAacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o QopMmyie
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPALUH MBICIUTEIBHON NEATEIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluio, KJIacCU(PUKALHUIO,
BBISIBIICHUE TMPUYMHHO-CJIEICTBEHHBIX CBSI3€M — Uil M3Y4YEHHUs CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLUHi, €CTEeCTBEHHO-HAy4YHbIE METOBI
NO3HAHUSI — HAOJIOIEHHE, W3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ IpaBWJaM  [OJb30BaHUSA  XMMHYECKOM  IOCYyIOW U
nabopaTopHbiM 00OpYyJIOBaHMEM, a TakXKe TMpaBWjiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU 1O BBIIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TIONYyYEHUIO H COOUpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOMOpOJa U KHUCIOpPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPENECIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BENIECTBA,
IUJAHUPOBATh U IPOBOJUTH  XMUMHUYECKHE  OJKCIEPUMEHTHI 10
PAaCIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KHUCIJIOT C MOMOIIBIO MHIUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 Kkiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHSATHUWA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, AaHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKasi CBA3b, TEIJIOBOU d(PHEeKT
peakiuu,  MOJlb, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAs HUCCOLMAIUS, PEAKIUH HOHHOTO
oOMeHa, Karajnu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE pEaAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTAHOBIICHHE,
amioTponus, am(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass peleETKa, KOppO3Hs METalIoB,
CIJIaBbl, CKOPOCTb XHMHUUYECKOW pEAKIUHU, TMPEACIbHO JONMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUM U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XMMHMYECKYI0O CHUMBOJIUKY JUJII COCTaBjieHUs (opmyl
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OnpeNeEHHOMY KJAacCy COEIMHEHUU 1o (opmynaMm, BUA XUMHUYECKOU
cBs3U (KOBaJICHTHAs, WOHHAs, METAUIMYECKasl) B HEOPraHUYECKHX
COCIMHEHUSAX, 3aps] MOHA MO XHUMHUYECKOU (hopMmylie, XapakTep Cpeibl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCAUMHEHUH, TUI KPUCTAJINYECKON
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
Tabiuunyto Gopmy Ilepuonnyueckold CUCTEMBl XUMHYECKUX SJIEMEHTOB:
paznuyarh MOHSATUS «rjaBHasg mnoArpynmna (A-rpynma)» U «1mobouyHas
noarpymnmna (b-rpynma)», wmanble u OoJbIIME NEPUOAbl, COOTHOCUTH
0o003HaueHusl, KOTOpble MMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
ANIEMEHTOB (COCTaB M 3apsii sapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpefieliecHie HMX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MallblX MEPHOJ0B U IVIABHBIX NOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakluH (M0 YUCIAYy M COCTaBYy Y4YacTBYIOLIMX B pEaKuU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTENCHEH OKHCICHHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMMUE W CHEUPUICCKUE XUMHUYECKUE
CBOMCTBa TPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKAasi OMHCAHUE
npuMepaMyd MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS DJEKTPOIUTUYECKOM AUCCOIMAIMU  KHUCJIOT,
LIEJIOYEHN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS peakiuil, MMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKHUX TMPEBPALICHUH B Ppa3IUIHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O H MOJSIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO [OJIO0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBujia  MOJB30BAHUSA  XMUMHUYECKOW  TOCyAOM U
nabopaTopHBIM OOOpYIOBAaHUEM, a TaKke TMpaBwWia oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHMSIMH 110 BBIIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYEHHUI0O W COOWPAHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  TOATBEPXJAMOIINE  KAUYSCTBECHHBIH  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMU-,
uoaua-, kKapooHat-, ¢ocdar-, CUIHUKaT-, Cyibdar-, TUIPOKCUJ-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTEIbHON AESTENbHOCTH — aHAINU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEMAaTU3allNIo, BBISBICHHE
NPUYUHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HAOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KounyecTBO yacos
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (LU poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTbI padoThI
Paznen 1. IlepBonauasibHble XUMUYECKHE OHATHS
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK

' MIPAKTUYECKON IEATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeJoBeKa

19 BemecTBa 1 xXumnueckue 15 1 bu6moreka [IOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro mo pazneny 20

Pa3nen 2. BaxkHeiinue npeacTaBuTe/ Il HEOPraHUYeCKUX BellleCTB
21 Bosznyx. Kucnopon. [lousitue 5 bubmuorexa [JOK

' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bopaopoa.Ilonsarue o kuciorax 8 1 bu6mmoreka [IOK

' U COJIAX https://m.eds00.ru/7f41837¢c
93 Bopna. PactBopsl. [TonsaTue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHHMSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 1 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3akon u Ilepuoguyeckas cucrema xumuueckux 3jieMeHToB JI. . MenneseeBa. CTpoeHHe aTOMOB.
Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubmuorexa [IOK
' XuUMudeckux 3ementos . U. https://m.edso0.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma
XUMHYECKas CBA3b.
3.2 OKXUCIUTENIBHO- 8 bubmorexa HOK
) https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHTEJILHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paspeny 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




9 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XMMHYecCKHe peakIMu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS TUCCOLHAITHS. 8 1 1 bu6moreka [IOK
' XHUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTanabl M X coeJUHEHUS
21 OO6mras xapakKTepuCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01ast XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynnel. Cepa u eé 6 Bubmmorexa LIOK
' PYIHEL L6p https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmbl. A30T, pochop u ux 7 1 bubmmorexa HOK
' YU ’ https://m.edsoo.ru/7f41a636
COEMHEHUS
OO1ast XapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 Bubmmorexa LIOK
' . PYHTEL poaL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25




Pazgen 3. Merasjibl 4 UX COeTHHEHUSA

. bubnuotexa [JOK
3.1 Obmwie cro¥icTBa MCTAIIOB 4 https://m.edsoo0.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxueiiime MeTaiuIbl U UX COE€TMHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemiectBa u MmaTepualsl B )KU3HUA YETOBEKA 3 bubmorexa [OK
) m P https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE INTAHUPOBAHHUE

8 KUJIACC
KosmmmuyecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue
n/m Bcero H3y4eHHust odpa3oBaTejibHbIE
padoThI padoTbl
pecypchbl
1 [Ipenmer xumuu. Posib XuMuM B )KU3HU 1 bu6moreka [IOK
genmoBeka. Terna u BemecTna 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTOMaX MO3HAHKS B 1 bu6mmoreka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTueckas padora Ne 1 «IIpaBuna bubnuoreka [IOK
3 paboTHl B TaOOPATOPUH U TIPUEMBI 1 https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM 11.09.2023 | oOopynoBanue Touku
000pyIOBaHUEM» pocra
4 UYucteie BemecTBa U cMecu. CriocoObl 1 bu6mmoreka [IOK
paszeneHus cMecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Pa3neneHue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
s N PHUMEp 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI ¥ MOJICKYJIbI 1 bubmorera [IOK
Y 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 [IpocThlie U cOXXHBIE BEIIECTBA 1 bubmorera [IOK
P B 25.09.2023 | https://m.edsoo.ru/ff0d2a6c
3 XUMHYECKUE dIIEMEHTBI. 3HAKU 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKUX DIIEMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8
9 3aKOH MOCTOSHCTBA COCTAaBAa BEILIECTB. 1 bu6mmoreka [IOK
Xumnueckas popmyna. BaneHtHoCTh 02.10.2023 | https://m.edsoo.ru/ff0d2eae




aTOMOB XMMHUYCCKUX 3JICMCHTOB

MaccoBas 107151 XUMAYECKOTO

obopynoBanue Touku

10 pocra, bubmmoreka [IOK
JJIEMEHTA B COCTUHECHUH 04.10.2023 httos://m.edsoo.ru/Ff0d350¢
11 ATOMHO-MOJIEKYJISIPHOE yUEHUE brbamorexa HOK
YPIPHOE YA 09.10.2023 | https://m.edsoo.ru/ff0d2d50
12 OTHOCHUTENBHAS aTOMHAs Macca. bubnuotexa [JOK
OTtHocuTenbHast MOJIEKYJIIpHas Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
13 KommaecTBo BemecTBa. MoJib. bu6moreka [IOK
MounspHas macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
1 dOu3nvecKrue 1 XMMUYECKHE SIBICHHS. bu6mmoreka [IOK
XuMuyeckas peakius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku v yciioBUst NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMSI MaCChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHECHHUSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHUYECKUX bubmmorexa [IOK
N N P 08.11.2023 | https://m.edsoo.ru/ff0d5708
peaxiuii
Knaccudukanus XuMU4ecKux peakiui
18 (coenMHEeHMS, PA3IIOKEHUS Bubmmorexa LIOK
8 P ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIONEeUCT. O600IIeHNE U bubmmorexa [IOK
' ) 15.11.2023 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HaHUH
20 KonTtponsHas pabota Nel o teme bubnuoreka [IOK
«BermecTBa U XUMUYECKUE PEAKITU 20.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bozayx — cmech razos. Coctas bubnuorexa [LIOK




BO3/1yxa. KHciaopoa — ayieMeHT u 22.11.2023 | https://m.edsoo.ru/ff0d448e
npocToe BemiecTBo. O30H
DOu3NYeCKre U XMMUYECKHUE CBONCTRA
22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorera [IOK
’ 27.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
Crioco0OblI MOTy4eHHsT KUCTIOPOia B
23 naboparopuu ZIH OMBIIHJ'IGHII)-IOI([:TI/I bubmmorexa HOK
patTop P ' 29.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHnenue kucnopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaKuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YpaBHEHUH, IK30- U 04.12.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITUIX
To o (HedTh, yro eTaH).
25 3arH J;izelge(ﬁ(t yram;nﬂozlogmH e)ro bubmmorera [IOK
P S, 06.12.2023 |  https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHHUS
[IpakTruueckast padota Ne 3 o Teme
26 I 5 bubnuoreka [JOK
(loTyHeHIE I €O UHpaHHe KHCIOPOAd, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Bonopon — snemeHT u nmpocToe bubnuoreka [IOK
BenecTBo. Haxoxienue B mpupoae 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKue 1 XUMUYECKHUE CBOICTBA bubmuorexa [JOK
Bojzopoaa. [ Ipumenenune Bogopoaa 18.12.2023 | https://m.edsoo.ru/ff0d4ddO
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa HOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI TOMy4eHHs BOJOPO/Ia B bubnmoreka [IOK
nabopatopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o teme bubnuorexa [LIOK
«[Tonmyuenue u cobupanue BoI0poa, 27.12.2023 | https://m.edsoo.ru/ff0d4f42




HU3YyYECHHUE €ETO CBOWCTBY

MonsipHblii 005EM ra3oB. 3aKOH

bu6mmoreka [IOK

32
Asorazpo 10.01.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBA

33 BEII[ECTBA ra3a II0 €ro U3BECTHOM bubmorexa LIOK

N Y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU 00bEMY
Brrunciaenust 00EMOB Ta30B 10

34 ABHEHUIO PEAKIIMH HAa OCHOBE 3aKOHA bubnmorexa LHOK
P .. P . 17.01.2024 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B

. obopynoBanne Touku
35 dusnyeckre 1 XUMHYECKHE CBOICTBA pocra, Bbmorexa LOK
22.01.2024 i
BOART https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsarue 00 bubmuotexa [JOK
WHIIKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachiieHHbie obopynoBanne Touka

37 W HEHACBHIIIEHHBIE PACTBOPHL. pocta, bu6mmoreka [IOK

29.01.2024
MaccoBas 107151 BEIIeCTBa B pacTBOPE https://m.edsoo.ru/ff0d5b40
[Ipaktuueckast padota Ne 5 o treme
obopynoBanue Touka
«IIpuroToBieHHE pacTBOPOB C
38 onpeaeIéHHON MacCOBOM 01l 31.01.2024 pocta, bubmmorexa LIOK
e . a R https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kountponsnas padora Ne2 mo teme bubnuoreka [IOK
«Kucnopoa. Bonopona. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
[TomyueHune u XuMHUUYECKUE CBOMCTBA

40 KHCIIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa [JOK

’ p 07.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB

41 OcHoBaHusl: cocTaB, KIacCHUpUKAIuS, bu6mmoreka [IOK

HOMEHKJIaTypa 12.02.2024 | https://m.edsoo.ru/ff0d67ca




[Tosyuenune U XUMUYECKUE CBOMCTBA

bubmuoreka [JOK

42
OCHOBaHUM 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 KucnoTsl: coctas, kimaccuduxanws, bu6mmoreka [IOK
HOMEHKJIaTypa 19.02.2024 | https://m.edsoo.ru/ffOdfee2
m Oxcupl: cocTaB, KIIacCHpHUKAIUS, bu6mmoreka [IOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ff0d664e
. obopynoBanne Touka
[Toyuenune 1 XUMUYECKHE CBOMCTBA
45 pocta, bubmoreka [IOK
KHUCJIOT 26.02.2024
https://m.edsoo.ru/ff0dfee2
Co cpeaHue): HOMEHKIIaTypa,
46 CHSE)éBII)HinIH )eHI;ﬂMXiI;[J;;ZfKHe bubmotexa [JOK
y YHCHI, 28.02.2024 |  https://m.eds0o.ru/00ad9474
CBOWCTBA
[Ipaktrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJTaCChl HEOPTraHMYECKHUX 04.03.2024 |  https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'enernueckas cBsI3b MEXKy KJlacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o01eHre U CUCTEMaTH3 AL bu6mmoreka [IOK
3HAHHUH 11.03.2024 | https://m.edsoo.ru/00ad9ch2
K 6ota Ne3
50 | "Ocrionie Kiacen neoprarmscerans buGaorexa LIOK
o P 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKU KIacCHUpUKAITUN
51 XHI\I/)[quCKHX 3JIEMEHTOB 1('II)OH51];I/I6 0 bubmorexa HOK
) 18.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
59 [lepuoanueckuii 3aKoH U bu6mmoreka [IOK
[lepuoanueckas cucremMa XUMHYECKUX 20.03.2024 | https://m.edsoo.ru/00ada52c




anemeHTOB J[. . MenaeneeBa

53 [Tepuoapl, rpyIIIkL, IO TIBI bubmorera [IOK
PHOZARL, TPYIIEL HOATPYT 25.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX bubnuoreka [IOK
sinep. M3oTonsl 27.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI0UeK
55 aToMoB aemeHTOB [lepuoanueckoi bubmmorexa HOK
proA 08.04.2024 | https://m.edsoo.ru/00adasbc
cucremsl [. 1. Menneneena
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuotexa [JOK
[lepuoauueckoii cucreme Jl. U. 10.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproandeckoro 3akoHa
57 JUISl pa3BUTHUS HayKU U nipakTuku. /. U. bubnuoreka [IOK
MenneneeB — y4EHBIHN, MEIaror u 15.04.2024 | https://m.edsoo.ru/00ada96e
rpaxJIaHUH
58 DIJIEKTPOOTPUIIATEILHOCTH AaTOMOB bubnuoreka [IOK
XUMHUYECKUX AJIIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HNoHnHast xumuueckas CBsI3b bubmorexa HOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHast XaMuueckas bubnuoreka [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenoJisipHasi XMuMHUUYECKas bubnuoreka [IOK
CBS3b 29.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUA bubmmorexa [IOK
06.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEILHBIE ob6opynoBanue Touka
peakuuu 08.05.2024 | pocra, bubanoreka [[OK




https://m.edso0.ru/00adb076

bubmuoreka [IOK

64 OKHCIMTEIH 1 BOCCTAHOBHTEH ! 13.05.2024 | https://m.edsoo.ru/00adb076
K 0 No4

65 | «Crpoomno aroms, Xnamiooas ) BuGmiorera 110K

p ' 15.05.2024 |  https://m.eds00.ru/00adb4s6

CBS3b)

66 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CHUCTEMATH3AINS 3HAHUI 20.05.2024 | https://m.edsoo.ru/00adb33c

67 PesepsHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
cUCTEMATH3AIUS 3HAHUI 22.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PesepsHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CUCTEMATH3AINS 3HAHUI 24.05.2024 | https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KouunyecTBO yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpouabnsie | IlpakTuyeckue
n/n Bcero HU3yYeHHs o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMUYECKUX d1emeHToB /1. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XUMHYECKHUX DJIEMEHTOB 1 bubmorexa HOK

) 08.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubmuotexa [JOK
HEOPraHMYECKHX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunp XuMu4deckon CBSI3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel o teme

5 «[ToBTOpEHNUE U YriyOJICHHE 3HAHHIMA 1 1 19.09.2023
OCHOBHBIX pa3JieioB Kypca 8 kiaccay

6 Knaccudukanus XuMuyeckux 1 bubnuoreka [IOK
PeaKIyii 1o pa3InYHbIM ITPU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM o6opynoBanue Touka

7 peakuuu. [ToHsATHE O TOMOTEHHBIX U 1 pocta, bubnuoreka IIOK

26.09.2023
TE€TEPOre€HHBIX PEaKLUAX https://m.edsoo.ru/00adbe9a
[ToHsiTHE O XUMHYECKOM ob6opynoBanue Touka

8 . D 1

paBHOBecHH. DaKTOPHI, BIUSIONINE 99.00.2023 | POCT bubmmoreka [IOK

Ha CKOPOCTb XUMHUYECKOMN pCaKkuuu u

https://m.edsoo.ru/00adc28¢c




MOJIOKEHHUE XUMUYECKOTO
paBHOBeCHSs

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

obopynoBanue Touka

9 pocra, bubmmoteka [[OK
pealtiit 03.10.2023 https://m.edsoo.ru/00adcade
Teopust SIEKTPONTUTHYECKON obopynoBanue Touka

10 mucconranuu. CunbHble U caalble 06.10.2023 | PocTa, bubmoreka [IOK
DIIEKTPOJIUTHI o https://m.edso0.ru/00adcd68

11 HonHble ypaBHEHHS peaKInui bubmmorera [IOK

P peatdt 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
. . obopynoBanne Touka
OCHOBAHHWH B CBETE MPEICTABIICHUI
12 00 AJIEKTPOIMTHICCKOM 13.10.2023 | PO bubmorexa OK
P o https://m.edso0.ru/00add5d8
JTCCOIHAITAN
XUMUYECKUE CBOMCTBA COJIEH B obopynoBanne Touka

13 CBETE MPEACTABICHUI 00 17102023 | PocTa, bubnuorexa [JOK
SIEKTPOJIUTHYECKON AUCCOLUALIIN o https://m.eds00.ru/00add8b2

obopynoBanue Touka

14 I1 i

OHATHE O TUAPOJIU3E COJICH 20.10.2023 | POcTa, bubmuorexa [JOK
https://m.edsoo.ru/00add9d4

15 O06001eHne U cucTeMaTH3anus bubmuoreka [IOK
3HaHUI 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.

16 p bubmuorexa [JOK
((CLICHHE JKCTEPHMEHTATLHBIX 27.10.2023 | https://m.edsoo.ru/00addbfa
3a/1aw»

K 6ota Ne2
17| Onepommicera uccoran Bubmionexa LIOK
P AHCCOTHATITL 07.11.2023 |  https://m.edsoo.ru/00addecO

XUMUYECKHUE pCaKkuu B paCTBOpax»




OO0as XxapaKTepuCTHKA IaJoreHOB.

18 XUMHYECKHe CBOMCTBA HA IPUMEpe bubmorexa HOK
PHMEP 10.11.2023 | https://m.edsoo.ru/00addfe?
xJjiopa
XnopoBogopoa. CoJisiHasi KACTOTA,
19 XMMHUYECKHE CBOMCTBA, MOJIYYEHHE bubmorera [IOK
’ ’ 14.11.2023 |  https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o teme
20 «[Tomy4ueHne CONTHOM KHUCITOTHI brbmmorexa HOK
YHCHIE €O ’ 17.11.2023 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Berurcnenus o ypaBHEHUAM
21 XHUMHYCCKUX PEAKITUH, €CITH OJINH U3 bubmorexa HOK
21.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO6mrast XapaKTepruCcTHUKa AIIEMEHTOB bubnuoreka [IOK
VIA-rpymmst 24.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHble MOIUGUKALIUU CEPBI.
23 Haxoxnenue cepbl U €€ coeAMHEHUI bu6mmoreka [IOK
B Npupoe. XUMUUYECKHE CBOICTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [IOK
(buznueckre U XuMUYecKHe CBOICTBa 01.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHasi KUCIIOTA,
25 q)nsnfllecxnz u XI/II\I;I/I‘ICCKI/IG bubmorexa LIOK
N 05.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE peaKIlnu, JeKaIlie B
OCHOBE MPOMBIILIEHHOTO crocoba
26 MOJTYYEHUS] CEPHOUM KUCIOTHI bubmmorexa [IOK
Y 3 ' 08.12.2023 | https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arpsi3HEHUE
OKpYXalollel cpeibl COeTMHEHUIMHU




cepbl

Briuncienne MmaccoBoOM J0JIM BBIXOA

bu6mmoreka [IOK

27
MIPOJIyKTa peaKuu 12.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB

08 VA-rpynmsl. A30T, bubnuotexa [JOK
pacrpocTpaHeHHe B PUPOJIE, 15.12.2023 | https://m.edsoo.ru/00adeea6
(u3HUecKre U XUMUIECKIE CBOMCTBA
AmMuak, ero ¢usnueckue u

29 XUMHUYECKHE CBOMCTBA, MOJTYYCHHUE U bubmorexa HOK

> OV 26.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Mpaktudeckas padora Ne 3 mo Teme
30 «[lonyueHrne aMMuaKa, H3ydeHHE €ro brbmmorexa [TOK
N i > T3YH 29.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3OTHas KUCIIOTA, €€ GU3NIECKUE U bubnuoreka [IOK
XUMUYECKHE CBOWCTBA 12.01.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHWUS B KQUECTBE MHHEPATIbHBIX

32 o0peHuii. XMMHUUYECKOE bubmmorera [IOK
YAOPPEHIIHL. y 16.01.2024 | https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH Cpe/Ibl
COCIIMHCHUSIMH a30Ta
®docdop. Oxeua pocdopa (V) u

33 (1)00((50 pHa}I KI/IfoTa ?bkil/lfle():KI/Ie u bubmorera [IOK

P . 19.01.2024 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJIyYCHHE
Hcnons3oBanue pochaToB B

34 KaueCTBE MUHEPAIBHBIX yI0OPEHHIA. bubnmoreka [IOK
3arpsi3HEHUE IPUPOAHON Cpeabl 23.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu

35 VYrnepoJ, pacupocTpaHEHUE B bubnuorexa [LIOK




npupoie, Pu3MYecKue U XMAMHYCCKUE 26.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunpl yrireposa, ux Gu3nIecKue u
36 XUMHYECKHE CBONCTBA. bu6moreka [IOK
DKOJIOTUYECKHE MPOOIIEMBI, 30.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ okcuzoM yriepoaa (1V)
37 VYroapHas KucjaoTa U €€ coyu bubmorera [IOK
02.02.2024 | https://m.edsoo.ru/00ae006¢c
[IpaxTrueckas padota Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknus Ha kKapOoHAT- 06.02.2024 | https://m.edsoo.ru/00ae027e
non"
[lepBoHauanbHBIC TIOHATHS 00
39 OPraHMYEeCKUX BEIIECTBAX KAK O bubmmorexa LIOK
09.02.2024 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepoia
40 Kpemuwuii u ero coenmuHeHs bubnmorexa LIOK
13.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTrueckas pabota Ne 5.
41 Pemenue sxcriepuMeHTaIbHbBIX 3a0a4 bubnuoreka [IOK
1o TeMme «BakHelIe HeMeTallIbl 1 16.02.2024 | https://m.edsoo.ru/00ae0bf2
HX COCTUHCHUS
KontponbHas padota Ne3 no teme
42 «Baxueiinie HEMETAIIIbI U UX Bu6mmorexa LIOK
20.02.2024 | https://m.edsoo.ru/00ae0el8
COCTUHEHUS
OO1as XxapakTepucTuKa
43 XUMHYECKUX DJIEMEHTOB — bu6mmoreka [IOK
MeTaioB. MeTannudeckas CBI3b U 23.02.2024 | https://m.edsoo.ru/00ael103e

MCTAJUIMYCCKAA KpUCTAJUTNYCCKAA




pemérka. dusnyeckue cBOMCTBA
METaJIOB

XHUMHYECKHUE CBOMCTBA METAJLJIIOB.

bu6mmoreka [IOK

44 9 I
HeKTpoxmimquKHH P 27.02.2024 | https://m.edsoo.ru/00ae1156
HaNPsDKCHUN METAIIIOB
O61ue cnocoObl NOTy4YEeHUS
MeTtaiioB. CraBsl. Beraucinenns mo
45 aBHEHUSIM XUMHWYECKHUX PEaAKIINU bubmorexa [IOK
P pearii, 01.03.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
TIpUMeCcH
46 ITousiTre 0 KOPPO3HUU METAILIOB bubmmorexa LIOK
PP 05.03.2024 | https://m.edso00.ru/00ael278
bu6mmoreka [IOK
47 [lenotrbie MeTaIbl 12.03.2024 | https://m.edsoo.ru/00ael14b2
48 OKcCuIbl U TUIPOKCUIBI HATPUS U bubmuotexa [JOK
Kanus 15.03.2024 | https://m.edsoo.ru/00ael14b2
49 IllenoyHo3eMeNbHbBIC METAILIBI — bubmuorexa [JOK
KaJIbIIUM ¥ MarHui 19.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxxueiine coeJUHEHUS KaIbIUS Brbmaoreka LJOK
s t 22.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CHCTEMATU3ALUS
3HAHUN 26.03.2024
59 JKEcTkocTh BOMBI M CIIOCOOKI €€ bubmuorexa [JOK
YCTPAHEHUS 29.03.2024 | https://m.edso0.ru/00ae1886
IIpaktuyeckas padora Ne 6 o Teme
53 S CTKOCTE BOILL 1 METOLLL 68 bu6mmoreka [IOK
nerroe " o eroAptee 09.04.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEeHUs
54 AnmroMuHUN bu6mmoreka [IOK




12.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIIA U bubnuoreka [IOK
THJIpOKCHIA 16.04.2024 | https://m.edsoo.ru/00aelc64
bu6moreka [IOK
% AKeneso 19.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcuibl, TMIPOKCHUIIBI U COJIH JKeJIe3a bubnuotexa [JOK
(1) u xenesa (1) 23.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o001eHre U CUCTEMATH3 AL
3HAHUH 26.04.2024
[IpakTueckas padora Ne 7.
59 Pemrenne sxcniepuMeHTaIbHBIX 3344 bubnuoreka [IOK
o Teme «BaxkHeiime MeTauibl 1 uX 30.04.2024 | https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Boruncnenus no ypaBHEHUSAM
XMUMHUYECKUX PEaKIui, eCIH OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXKUT IPUMECH. Berancnenus 03.05.2024 | https://m.eds0o.ru/00ae1750
MacCcOBOM JIOJIM BBIXOJIa IPOAYKTa
peaxiu
61 O00011IeHNE U CHCTEMATU3ALIUS
3HAHHUH 07.05.2024
Kontponsnas padora Ned mo teme
62 «BaxkHelIne MeTalIbl B UX 10.05.2024
COCIIMHEHUS
63 BemectBa u matepuainsl B bu6mmoreka [IOK
MMOBCETHEBHOM JKM3HU YEJIOBEKa 14.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arps3HEHNE ob6opynoBanue Touka
OKpYXalollen cpebl 17.05.2024 | pocta, bubnuoreka [IOK




https://m.edso0.ru/00ae4270

65 Ponb xumuu B periennu 1 bubmuorexa [IOK
IKOJIOTHYECKHX TIPOOIeM 20.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [TOK
CUCTEeMaTH3aIus 3HAHUM 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepsHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH 23.05.2024 |  https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH 24.05.2024 | https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YYEHUKA

* Xumusa, 8 xnacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnaaxo C.A.,
AKIIMOHEpHOE 00LIECTBO «M3parenbeTBo «IIpocseuienue»
* Xumus, 9 knacc/ T'abpuenssa O.C., Octpoymo WN.I'., CnankoB C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienue»

Hugposas nabopamopus no gusuxe yuenuueckas «PolusLab»:
becnposoonoii mynemuoamuux ¢ kanaramu OJisi ROOKIIOYEHUSL:

Mooyns usmepenus memnepamypui

Jlamyuxa PH

Mooyns ons onpeodenenus MymHocmu pacmeopa

Mooyns ons onpedenenus d1eKmpudecKoi nPpo8ooUMOCmU

HHamuux 38yKa (MUKPOOH) BCMPOeHHbIlL 6 MYTLIMUOAM YUK

Hamuux oceewjennocmu (MoKCMemp) 6CMpOEHHbII 8 MYTbMUOANYUUK

Hamuux enasxcnocmu 8030yxXa 6CmMpOeHHbIU 8 MYTbIMUOAMYUUK

HHamuux ammocgeproeo 0asnenuss 6CMpoeHHbll 8 MYIbMUOANYUK

Kabenv coeounumenvuwiii USB

METOINYECKHUE MATEPHUAJIBI JISA YUYUTEJIA

1. https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIi-ypPOBEHb. -
Peamuzanus-tpedoBanuit-OI' OC-0cHOBHOT0-0011IeT0-00pa30BaHMs. -
Mertoaundeckoe-mocodue-ist-yautes.pdf

2. Metoauueckoe nocodue. «I{udposas madoparopus PolusLab mo xumum /
A. B. Credanopa — 1-e uzn. — 161 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

[TporpammHuoe obecnieueHue K U PoBoii 1adboparopun «Touka pocTay 1o
xumuun OO0 «PolusLab»


http://www.yaklass.ru/
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