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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHUM K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABICHHbBIX
B ®I'OC OOO, a Ttakxe Ha OcCHOBE (QenepanbHOM paboueid MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHLEMIIMU MPENoAaBaHus y4eOHOro npeaMera «XuMus»
B 00pa3oBatrenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1o xuMuM Aa€T MPENCTABICHUE O IENsX, OOIel cTpaTeruu
OoOy4eHMs, BOCIHMTAHHMS ¥ pPa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
npeamera, YCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE coziepKaHue,
npeaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazzmenraM M TeMaM MPOrpaMMbl MO XHUMHH, ONPEIEIseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKHU COJZlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCT ~ U3YYEHUSI XUMHUU C y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4e€OHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOYydYarolIuXCs, ONpeaeNisieT BO3MOXKHOCTH —TpeaMera s
peanm3anuy TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeNbHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKXKe TPeOOBaHUN K
pe3yibTaram 0o0ydeHUs] XUMUU Ha YPOBHE II€JIEH U3ydeHUs IpeaMeTa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATENbHOCTH OOYYarOMIErocsi MO OCBOEHHUIO
y4e0HOro coziepKaHusl.

3HaHUWE XUMHHM CIYKUT OCHOBOM It (OPMHUpPOBAHHS MHPOBO33PEHUS
o0y4aromnierocsi, €ro MnpeAcTaBiICHUN O MaTepUaTbHOM EAMHCTBE MHpPA, BaXKHYIO
poiib UrpatoT (QopMUpYyEeMble XUMHUEW MPEJCTaBICHUS O B3aUMONPEBPAIICHUAX
SHEPrUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0jieM YCTOMYMBOTO Pa3BUTHSI UYEIOBEYECTBA — CHIPhEBOM, HHEPTETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHHUSI.

N3yueHne xumun:

CIIOCOOCTBYET  pealu3alid  BO3MOXHOCTEH 171 CaMOpa3BUTUSI U
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMHUpPOBAaHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
OoOy4JaromMxcsi, HABBIKOB WX CAMOCTOSTENHHOW  y4eOHOW  JEesTENbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JeATeIbHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAYYHOrO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsSI1a HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUY E€CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00 yJaFOIIHXCS;



crocoOcTByeT (HOPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K UETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3zoBaHHEe 00yYarOITUXCSI.

JlanHbie HampaBlieHUsT B OOyYEHUM XUMHUU OOECTIEUMBAIOTCS CIEIU(PUKON
colepKaHMsl ~ y4yeOHOro  mpeaMeTa, KOTOPBhIM  SIBISIETCS  IEJarormuecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeeIEHHOM JTare eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIETr0 0Opa3oBaHUs OPHUEHTHPOBAH Ha
OCBOEHHE OOYYalOUUMHCSI CUCTEMBI IMEPBOHAYAILHBIX TMOHSITHUI XUMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHITUUI
OpraHUY€eCKON XUMUHU.

CtpykTypa comepKaHus MPOTrpaMMBbI MO0 XUMUU CcPopMUpOBaHA Ha OCHOBE
CUCTEMHOro mnoaxoja k e€ uszydeHuro. CoJiepxkaHUE CKIAJbIBAETCS U3 CHUCTEMBbI
MNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHI O XUMHYECKON
peakuuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUMN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'0 YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHneneea kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTaBICHUM 00 DIIEKTPOJIUTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO
YPOBHA K JPYyromy, BBITIOJNHAS (PYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUS M BO3MOXHOCTEW MPAKTUYECKOIO0 MPUMEHEHUS U TMOIYy4YEeHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEACTABJIECHUS] O XUMUYECKON COCTABIIAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOAHUT C MPUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buonorus. 5-7 knacce» u «du3nka. 7 Kiacey.

[Ipy w3ydyeHMM XWUMHUH TPOUCXOAUT (OPMUPOBAHWE 3HAHUN OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATETbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeameTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX



3HAHUW — BaXKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O0OOIIEHU MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B
OpUOOIIEHUM K HAyYHbIM METOJaM I[I03HAaHMS TPU HU3YYEHUH BEIIECTB U
XUMHYECKUX peaklUid, B (OpMHUPOBAHUM U Pa3BUTHUHU MO3HABATENbHBIX YMEHHUN U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATENBHOM U Yy4eOHO-HCCIIEOBATEIbCKON
NeSTENbHOCTH, OCBOCHHMU MpaBWI 0OE€30MacHOr0 OOpallleHus C BelIeCTBAMHU B
[IOBCE/IHEBHOM JKU3HU.

[Ipn u3yyeHUu XMMHUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3zoBaHUs Ba)XXHOE
3HaYEHUE NPUOOPENIH TaKUE 1EJU, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHUIO PpELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHMSs Ha CHCTEMaTHYeCKoe MpUOOIICHHE
oOyyarouuxcss K CaMOCTOSTENbHON I103HABATEIbHOM JESATENbHOCTH, HAYYHBIM
METOoJZlaM TO3HaHusA, (GOPMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMHH;

— o0ecrnieueHre yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YHArOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IMYHBIX BUIOB JI€ITEILHOCTH;

— (¢opmupoBaHue oO0mIeH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBICHATH U OLECHUBATh SBIICHUS
OKpPYXAIOLIEr0 MHpA, UCHOJIb3Ysl 3HAHUS WU ONBIT, MOJYYEHHBIE NMPU H3YYEHUU
XUMHUH, TPUMEHITh HMX MpU pEIIEHWU MpoOJeM B MOBCEAHEBHOM >XH3HU U
TPYZOBOU JAEATEIBLHOCTH;

— (QopmupoBaHue y O0OyyaroUMXxcs T'yMaHUCTHMYECKUX OTHOILEHU,
NOHMMAaHUSl LEHHOCTH XHUMHUYECKUMX 3HAHUM JJis BBIPAOOTKH 3KOJIOTMYECKH
[eJIECO00Pa3HOr0 TOBEIEHUS B OBITY U TPYHOBOM JEATENIBHOCTH B ILENAX
COXPaHEHUs CBOETO 3/I0POBbsI U OKPY>KAOLIEH MPUPOIHOM CPELIbI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOECHMsI OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY IpO(WiIs U HANpaBJIE€HHOCTU JajbHEHIIEro
o0y4eHusl.

OOmiee ymciIO 4YacoB, OTBEAEHHBIX ISl W3YYEHUS XHMHM Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXAHME OBYYEHUA

8 KIIACC

IlepBoHaUaILHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Poib XMMHUM B KU3HU 4YeJOBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NMUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUS B XUMHUU. YHCThIE BELIECTBA U CMECH.
Cnoco0sI pa3jieneHus: CMecei.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE OdJeMEeHThl. CHMBOJIBI XUMHUYECKUX
snemMeHTOB. [IpocThie U ClI0XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmyna. BajaeHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKOH TMOCTOSHCTBa cocTaBa BemiecTB. OTHOCUTENbHAsT aTOMHas —Macca.
OTtHocuTenbHas MOJEKyJsipHast Macca. MaccoBasi 10151 XMMHUYECKOTO AJIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BemectBa. Moinb. MonsipHast macca. B3auMocBsI3bp KOIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XAMHUYECKUX COCTMHECHUH.

Ou3nuecKue U XMMHUYECKHUE SBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaAKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHMS, 3aMEIIICHHs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHUYECKOHN IMOCY/IOH, MpaBUjiaMu pabOTHI B JIaOOpaTOpUH U
npuémMamMu oOpanieHusi ¢ J1abopaTopHbBIM O0OPYAOBAHUEM, U3YUEHHE U ONUCAHUE
¢u3nuecknx CBOMCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HAOIOJCHHE
busznuecknx (TUIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOJAbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOIEHCTBUE MeJIa ¢ KUCIIOTOMN) SIBJICHUM, HAOIIOIeHUE U
ONKMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioKeHHWE THAPOKCHUIA
menu (1) mpu HarpeBaHwu, B3aMMOAeHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3Yy4YEHHE CIOCOOOB pa3felICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (QpuibTpOBaHUE,
BbINIapUBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, MPOBEIEHUE OYUCTKUA MMOBAPEHHOM
conmy, HaONIOJeHWE W  ONMCAaHWE  PEe3yJIbTaTOB  MPOBEACHMS  OIIBITA,
WUTIOCTPUPYIONIErO0 3aKOH COXPAHEHHS MACChl, CO3/JlaHUE MOJENed MOJIEKYJ
(IapocTepKHEBBIX).

Ba:kHelilne npejacTaBUTE M HEOPTraHUYECKUX BelleCTB

Bo3agyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 37a€MEHT U mpocToe
BelecTBo. HaxoxaeHue kucimopona B mpupoje, (U3MYECKHE U XUMUUYECKHUE



cBoiictBa (peakuuu ropeHusi). Oxcuabl. I[lpumenenune xucimopopa. CrocoObl
MOJIyYEHUsI KHUCIOpoJla B JabopaTopud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHCJIOpoJia B pupojie. O30H — alioTponHas Mou(uKamus KUCIopoa.

TeroBoit 3(pdeKT XUMUYECKOW pPEaKIuU, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- W JHAOTEPMHUYECKHE peakUHud. TOIUIMBO: Yroiab M METaH. 3arps3HEHue
BO3]/lyXa, YCWJICHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOsI.

Bomopon — snemeHT u mpoctroe BeniectBo. HaxokneHue Bopopona B
npupoae, (U3NYECKHEe U XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nosyyeHus. Kucnorsl n conu.

MossipHbiii 00BEM ra3oB. Pacy€rsl Mo XUMUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBAa BOJbl. Boma kak pactBoputenb. PacTBOpBI.
HacpiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 1074 BEUIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KM3HU 4enoBeka. KpyroBopor BoAbl B NMPUPOJE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MPUPOIHBIX BOJ.

Kimaccudukanus Heopranmueckux coenuHeHuid. Oxcuubl. Knaccudbukamms
OKCHUJIOB:  coseoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIC, aM(oTepHbIE) U
HecosneoOpasyromue. HomeHnknatypa okcugoB. DU3MYECKHME W XUMHUYECKHE
cBoMCTBa OKCUIOB. [lorydeHre OKCHI0B.

OcHoBanus. Kmaccudukanmss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHMW. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydenne ocHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. Gusuveckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoct MetayuioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Conu. HomeHnknatypa cosieil. @u3nyeckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuyenue cosei.

['eHeTnueckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OINpEIETICHUE COAEpKaHUsI KUCIOPOAa B BO3yX€, MOIYUYEHHUE,
coOupaHue, pacro3HaBaHWE€ ¥ U3YYCHHE CBONCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMOJICCTBUSL BEUIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHHUS U
npeKpaiieHusi ropeHus (moxapa), O3HAKOMIJICHHME C oOpas3laMH OKCHUIIOB U
ONKMCAaHWE WX CBOWMCTB, MOJy4YeHHE, COOMpaHHUE, PACMO3HABAHHE U U3YYCHHE
CBOMCTB Bojopoaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAaHUE OCOOCHHOCTEM PAaCTBOPEHMS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU



MAacCOBOM JI0JIed paCTBOPEHHOIO BELIECTBA, B3aUMOJCHCTBUE BOJBI C METAIIAMU
(HaTprieM ©  KaiublKeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPHUATIOB),
UCCJIeIOBAaHUE O00pa3lOB HEOPraHWYECKHUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUs OKpPAacKU MHAMKATOPOB B pacTBOpaxX KHUCIOT U HIEJOYeH,
u3ydyeHue B3auMmozeiicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTaUIaMM, pPEaKkLUd HEUTpaIU3aluy, IOJIy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajla IPYyrMM U3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJBHBIX 3a1a4 MO TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COCTMHEHUI.

Hepuoanuyecknii 3akoH u llepuoamyeckass cucreMa XHMHYECKHX
aemeHToB JI. U. Menaeaeea. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KJAacCU(PHUKAMU XUMUYECKUX 3ieMeHTOB. [loHsiTue o
IpyNNax CXOAHBIX DJEMEHTOB (ILLUEJIOYHBIE U IIEIOYHO3EMENbHBIE METAILIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHUJIbI
Y TUAPOKCUJIBI.

[lepuonnueckuii 3akoH. [lepuoguueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JUIMHHONEpUOAHAas  (OpMBbI
[lepuoguueckoit cucrtembl xumuueckux 3iaeMeHToB [. M. MenneneeBa. [leprosbl
u rpynnbl. DHU3NYECKUM CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JIOYeK aTroMoB MepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
Ilepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepucTUKa XHMHYECKOTO
3JIEMEHTA T10 €ro MoJiokeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUS pPaJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUNINYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanyeckoro 3akona u [leprogndeckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB I pa3BuTHs Hayku W npaktuku. [[. M. MenneneeB — y4y€HbIM U
IPaKIaHNH.

Xumuueckast cBs3b. KoBaneHTHass (MOJSpHAsT M HENOJSAPHAsi) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucneHuss.  OKHUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIMM.
IIpouecchl OKMCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe OO0pa3LUOB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LHMHKA C pacTBOpPAMHM KHCIOT M IIEJIOYEH, IMPOBEIAEHUE OIBITOB,



WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiny pa3aoKeHUs, COCTUHEHU).

Mescnpeomemmnbwie ceasu

Peanuzanusa MeXnpeIMeTHBIX CBSI3€d MPU U3YYEHUH XUMHH B 8 Kilacce
OCYILECTBIISIETCS 4YE€pe3 HCIOJb30BAHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JIJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mme ecTecTBEHHO--HAYyYHbIE TIOHATHS: HAYYHBIN (aKT, TUOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, Kiaccuukanus, MNEepUOJIUYHOCTb, HAOJIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBICHUE.

@usnka: MaTepusi, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIbI, PaJIMOAKTUBHOCTh, MOJICKYJIA, JIEKTPUUYECKUN 3apsijl, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (U3UUYECKUE BEJIUYMHBI, €AUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/bI, COoNHIE.

buonorus: ¢orocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, rtumpocdepa, MUHEpATbI, TOPHBIE TOPOJIBI,
MOJIE3HbIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BeliecTBO U XUMHYeCKAasi peaKkuusi

[Tepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMUAYECKUX DJIIEMEHTOB TMEPBBIX TPEX TNEPUONOB, Kaius, KajdblUusi M HX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM »JJIeMEHTOB B llepuognueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CtpoeHue BellecTBa: BHUJIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATTUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHUJAa XUMHUYECKOU CBS3H.

Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMUYHBIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuid Mo pa3aIudHbIM MMPU3HAKaM (TT0 YHCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIHUU BEUIECTB, MO TEIIOBOMY 3(ddeKTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHUS] XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsate o ckopoctu XxumMuuyeckoil peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHEe 0 TOMOTreHHBIX M TeTepOreHHBIX
peakuusx. Ilonsatue o karanmse. [loHsTre 0 xumuueckoMm paBHoBecuu. MakTopsl,
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BIUSIOIIME HA CKOPOCTh XHMHYECKOW pEaKUUH M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEILHBIE  PEAKLMM,  DJIGKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIUH. CocraBineHue  ypaBHEHUI
OKHUCJIUTENIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUMHA C  HUCIOJIb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3IIEKTPOIIUTHUECKON JUCCOUUALINH. DJIEKTPOIUTHI U HEANEKTPOIIHUTHI.
KaTtnoHnel, aHnoHbl. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cs3u. Crenens nuccoruanuu. CuiabHbIE U Cla0ble JIEKTPOTUTHI.

Peakiiun noHHOrO oOMeHa. Y clI0BUS MPOTEKaHUs PeaKMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIllEHHbIE MOHHBIE YpaBHEHHS peakuuil. CBoWCTBa KHCIOT,
OCHOBAHMM MW coOJle€il B CBETE€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconuanyu. KauectBeHHble peakiiii Ha HOHBL. [IoHsATHE O THAPOIN3€E CONEH.

Xumuueckuit IKCnepuMenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAVIOB M HEMETANIOB (rpadura M aiMasa), CIOXKHBIX BEIIECTB
(x1opuaa HaTpusi), UCCIEAOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMMHYECKOW peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (DAKTOPOB, HCCIETOBAHUE AJIEKTPOIPOBOJIHOCTU
pacTBOpOB  BEILECTB, MpoOLEccCa JUCCOLMALMM KHCIOT, IIENOYed U CcoJer
(BO3BMOXKHO  HCIIOJB30BAaHHE BHUJEO MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKU  MPOTEKaHHs  pPEaKUUMid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BbIIEICHUE Ta3a, oOOpa3oBaHUE BOJAbBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPHUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUN
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUS), pacllO3HaBaHUE HEOPraHMYECKUX
BEUIECTB C TIOMONIbIO KAYECTBEHHBIX pEAKIMil HAa HOHBL, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTtayibl 1 UX coeIMHEHUSI

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHYECKHME CBOMCTBA Ha TMpPUMEpPE  XJopa
(B3aMMOZEICTBUE C METaUIaMH, HEMETAJJIaMH, IIeJ04aMu). XJIOPOBOIOPO.
ConsHas KuciaoTa, XMMHUYECKHE CBOMCTBA, MOJIYy4YEHHUE, NMpUMEHeHHe. JlelicTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHEeWlue XJIOpUIbl U HX
HAXO0XECHUE B IPUPOJIE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENeHU OoKucieHuss. CTpoeHue u (hU3MYEeCKHe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJAA U Cephbl. AJUIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
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XUMHYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Qunueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
Npe/CTaBUTENsl Kjacca KHUCIOT W crneuuduueckue). XHUMUYECKHE pEeakIu,
JeXKalle B OCHOBE IPOMBIIIIEHHOIO0 Croco0a IMOJNy4YeHUs CEPHOW KHUCIIOTHI.
IIprumenenue cepHor KACIOThl. COMM CEpHOM KUCIOTBI, KAUECTBEHHASI PEAKLIMS Ha
cynbdar-uoH. HaxoxaeHue ceppl U €€ COCIUHEHUN B MpUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNMHEHUSIMU Ccepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeA0TBPALLCHUS.

Ob6mas xapaktepuctuka 371eMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, paCIpOCTPAHEHHE B MPHUPO/IE,
busznueckne u XuMuueckue cBoiictBa. KpyroBopot azora B npupoze. AMMHUak, ero
¢u3nyeckue U XMMUYECKHUE CBOMCTBA, OJdyyeHne U npuMeHnenue. Conu aMMOHUS,
X Qu3nUecKre U XUMUYECKUe CBOMCTBa, mpuMeHeHne. KaduecTBeHHas peakius Ha
MOHBl aMMOHMs. A30THAsl KHUCJIOTa, €€ MojJydeHue, PU3NYecKue U XMUMHUYECKUE
cBolicTBa (0OIIME Kak TMpEeJACTaBUTENS Kiacca KHUCIOT M crhenuduyecKue).
Hcnonp3oBaHne HUTPATOB H COJIEM aMMOHHUSI B KAa4eCTBE MHHEPAJIbHBIX
yno0peHnii. XuMU4YecKoe 3arps3HeHUe OKPYKaIOIIEH Cpelibl COeTMHEHUSIMU a30Ta
(KUCJIOTHBIE JOXKIM, 3arpsA3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, uszmUeckne M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas kuciaora, pu3ndecKue 1 XUMUIESCKHUE CBOKMCTBA,
nonydenue. Mcnonb3zoBanue GpocdaToB B KaUeCTBE MUHEPAIbHBIX YA0OPEHUH.

OO6mas xapakrepuctuka 3jaeMeHToB IV A-rpymmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCJICHUA.  YTJIEepod,  aIOTPOMHbIE
Moau(UKalUY, PaclpoCTpaHeHWEe B TNpUpoae, (HU3MUECKHe U XHUMUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIy4YEeHUE U NPUMEHEHHUE. DKOJOTHYECKHEe MpOOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO TNOTEIUICHUS KIUMara, MapHUKOBBIN
addekt. YronpHas KUCIOTa U €€ CONM, UX (PU3NUECKHE U XUMHUYECKUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[TepBoHavanbHBIE IOHATHS 00 OPTraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepona (MeTaH, 3TaH, 3TWIEH, alleTHUIIEH, 3TaHOJI, TJIMLEPHUH, YKCYCHasl KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl UX mepepaloTku (OE€H3MH), UX pPOJb B OBITY MU HPOMBIIUIEHHOCTH.
[TonsiTHe 0 OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: KUpaX, Oelikax, YriieBojaax — U ux
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poiM B JKM3HM 4eNOBeKa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢usmyeckue ¥ XHUMHYECKUE CBONCTBA, TOJyYEHUE W
npuMmeHeHue. CoenuHeHus KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcusie kpemuusi (IV) u kpemHueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IIPOMBIIIJIEHHOCTH. BaxkHeline cTpouTeIbHbIe MaTepHalibl: KepaMHUKa,
CTEKJIO, IIeMEHT, O0eTOH, xkeye300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEHEBHOMN KU3HMU.

Xumuueckuit IKCnepumenm:

U3y4eHHe 0Opa3lloB HEOPTraHWYECKHUX BEIIECTB, CBOMCTB COJISIHOM KHUCIOTHI,
NIPOBE/ICHNE KAaUeCTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOJIOJCHUE MPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaXKAMOIMNUE (PUINIESCKHE W XWMHYECKHE CBOMCTBA
TaJIOT€HOB M HUX COEIUWHEHUU (BO3MOMKHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
O3HaKOMJIEHME C o0Opa3lamMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpaslaMu ceppl M €€ COeOUHEHUsSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HAOJIIOICHUE TIpoIiecca OOYTIIMBaHUS caxapa IMoJ JICUCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3Y4YCHUE XUMHUUYECKUX CBOWCTB
pa30aBiIeHHOMN CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHOW peakiuu Ha cylbdar-
WOH M HaOJIOJieHHuEe TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3UUYECKHUMU
cBoiicTBamMu a3zora, (ochopa w HUX COCNUMHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEpUAIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOJydeHUE,
coOupaHue, pacro3HaBaHWE€ M U3Y4YCHHE CBONCTB aMMHakKa, MpOBEACHUE
KauyeCTBEHHBIX PEaKIMi Ha MOH aMMOHUA U (ochaT-uoH U M3ydeHUEe MPU3HAKOB
UX IPOTEKaHUs, B3aUMOJIEUCTBHE KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI C MEBIO
(BO3MOKHO UCITOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YEHUE MoZEeNIen
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, ¢yisepeHa, 03HAKOMIIEHUE C
IPOIIECCOM  aJICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MOJy4yeHUE, COOMpaHue, paclio3HaBaHUE M HU3y4YEHUE
CBOWMCTB YIJVICKUCIIOTO Ta3a, MPOBEJEHHUE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HUX MPOTEKAHMs, O3HAKOMIIEHHE C
IMPOAYKLIHMEN CHIIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenme HeMETaIITbl U UX COCTMHEHUS».

MeTtajuibl 4 UX COCAMHEHMS

OO6mras xapakTepUCTHUKAa XMMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepmogmueckon cucreme xumudeckux osiemeHtoB . .
MenneneeBa u cTpoeHuss aToMOB. CTpOeHHE METAILIOB. MeTtamnueckas CBsI3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  PEIIETKa.  JJIEKTPOXUMUYECKHH  pAl
HanpsDKEHUN MeTtayioB. OU3WYecKue U XUMUYECKHe CBOMCTBAa MeTalioB. Oomue
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crocoObl mosyyeHusi metauioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIC
crocoObl 3amuThl UX OT koppo3uu. CiiaBbl (CTajib, YYT'yH, JIOPaTIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHUE B OBITY M IPOMBIIIICHHOCTH.

[Ilenounbie MeTambl: mojiokeHue B [lepuoguueckor cuCcTeEME XUMHYECKHUX
anemeHToB JI. 1. MenaeneeBa, CTpOCHHUE MX aTOMOB, HAXOXJICHUE B IPHUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe Hatpusi U kaiausi). OKCUIbI U
TUAPOKCUIBI HATpusd W Kanus. I[IpuMeHeHue MIeNIOYHBIX METAUIOB U HX
COCIMHCHUH.

[[lenoyHo3eMenbHBIE METAJIbl MAarHuii W KajbllUil: MOJO0XKEHHE B
[lepuognueckon cucreMe xumuueckux aneMeHToB [l. M. MenneneeBa, ctpoenue
UX aTOMOB, HaXOXJI€HUE B IIpupojae. PU3NYeCcKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblusa. Baxheilmme coeauHeHUs] Kanblus (OKCUI, TUAPOKCHUZ, COJH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.

AJIIOMUHUI: TI0JI0)KeHUE B [lepuoinueckoi cUCTeMEe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpo€HHE aToma, HaxoxkAecHHE B mpupoge. duzumueckue u
XUMHUYECKHE CBOMCTBA aFOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH/IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX AJIEMEHTOB /.
. MenneneeBa, cTpoeHHE aToMa, HaxXOXJIE€HUE B Ipupone. Pusnyeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCHIBI U comu xkemesa (1) u xenesa
(1), ux cocrtaB, CBOWMCTBA U TOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C oOO0pa3llaMd METANIOB M CIUIABOB, WX (PU3HUECCKUMH
CBOMCTBaMH, M3YYEHHUE PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHJIA
KaJIBIIMS W HATpPUs C BOJOM (BO3MOXXHO HCIIOIb30BaHUE BHJICOMATEPUAIIOB),
MCCJICIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIIECCAa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHus, KaJblMs, aJTIOMUHUS, [IMHKA, JKEJe3a
(1) u xenesza (111), mequ (1), HaOIIOACHKME U ONMUCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IIaMEHH HWOHAMHU HATpWsl, KaJIus W Kajdblldd (BO3MOXHO HCIIOJIb30BaHUC
BUJIEOMATEpPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUIA IMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «Baxkneimue
METAJJIbI ¥ UX COCTMHEHUSI».

XuMHS U OKpYKaKIIAas cpeaa

BemecrBa u Marepuansl B NMOBCEIHEBHOM JKM3HM 4eElIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momols mpu
XUMHUYECKUX OKOrax U OTPaBIICHUSX.
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XUMHYECKOE 3arps3HEHUE OKpYX awIleh cpeabl (MpeienbHas T0mycTUMas
KOHIIeHTpalus BemecTs, aanee — [1/IK). Poias xumMuu B perieHun SKoJI0TrMYeCKUX
npooJieM.

Xumuueckuit IKCnepumenm:

u3y4yeHrue o0pa3lloB MaTepuanoB (CTEKJIO, CIUIABbI METAJUIOB, MOJMMEpPHbBIC
MaTepHaIbl).

Meosicnpeomemmnule ceazu

Peanuzanusa MeXnpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMHH B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAaY4YHBIX
NOHATUN, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH IS OTIEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmwme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAYYHBIM (DAKT, TUTOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, KiIaccuukamusi, MEPUOAUYHOCTh, HAOIIOJECHUE,
OKCIEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHHUE, MOJEIb, SBJICHUE, MAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTepUAIIbI.

®usuka: marepusi, aTroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAUOAKTUBHOCTh, MOJEKYJA, HJIEKTPUYECKUN 3apsji, MNPOBOJHHKH,
MOJIYIIPOBOAHUKH, JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHME BEUIECTBA, a3, pacTBOp, paCTBOPUMOCTb, KPUCTAJUINYECKAs
pemiérka, CIuiaBbl, (PU3NYECKHE BEIWYWHBI, €AMHUIIBI W3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MHUHEpAIbHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, rugpocdepa, MUHEpPATBI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbI€, TOILUIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PpE3yJbTAaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOYyYEeHHS XUMHUU B €IUHCTBE Y4EeOHOU W
BOCIUTATEIbHOMN JIESITEILHOCTH B COOTBETCTBUM C TPAJUILIMOHHBIMHA POCCUIUCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TNPUHATHIMU B
oOlIecTBEe MpaBUJIaMU M HOPMaMM TMOBEICHHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMATIM3AIMHN 00 y4arOIIHXCA.

JInuHOCTHBIE  pE3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYaromUXcCs
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAUUU U
pacIIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOT'O OTHOIIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJICAWI0, TTOHUMAaHWA 3HAYEHUS XUMHYECKOM HAayKh B >KU3HU
COBPEMEHHOI'0 O0OIIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
MIEPEIOBbIX JOCTHKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIECTBA;

2) TPa’KIAHCKOT0 BOCIIUTAHUSI:

NPEACTABICHUSA O COLUMAJIbHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIEIOBATENbCKOM, TBOPUYECKOM MW JIPyrMX  BHJAX
JESTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH MpHU
BBITIOJTHEHWW Y4EeOHBIX, TIO3HABATENbHBIX 3a/1ay, BBHITIOJIHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3IaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TpollecCE€ HITOW Y4eOHOU JEeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEACHHWE M TMIOCTYNKH CBOUX TOBApHUILEH C MO3HUIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUI NOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI .

MHPOBO33PEHYECKUE TIPEJACTABICHHUSI O BEIIECTBE M XMMHUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTAaBIISIIOLIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYITHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS TPUPOJBI, B3aAUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPELION, O POJIM XMMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

NIO3HABATEIbHBIE MOTHUBBI, HAIIPABICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOMUMBIE I OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENbHON, MH(POPMAIMOHHON M YUTATEIbCKOM KYIbTYphl, B TOM YHCIIE
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HAaBBIKOB CaMOCTOSITEILHOM paboOThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU
JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCTP K  caMoOOpa3oBaHUIO, NPOEKTHOM U  HCCIEI0BaTEIbCKON
NEeATeTbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBJICHHOCTH W YPOBHS OOy4YeHHUS B
JlIaJIbHEHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KU3HU, OCO3HAHWE MOCIEACTBUNA U
HENPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TPAaBWI OE30MacHOCTH TIPU  OOpaIeHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HH;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3yUYeHHUI0 TIpodeccHil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMIPUMEHEHMSI TMPEAMETHBIX 3HAHMM MO XWUMHUM, OCO3HAHHBIM BBHIOOP
WHUBUIYaJbHOU TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aAalTHPOBATHCS B MPOGECCUOHANBHON CPEJIE;

6) 9K0JIOrM4eCKOro BOCIUTAHMSA:

AKOJIOTHYECKH I11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyILeCTBOBaHMS, IOHUMaHHE LIEHHOCTH 30pPOBOT0 U
Oe3omacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIOJICHUS
npaBmI 0€30I1aCHOTO MOBEAEHUS ITPU paboTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YIPOKAIOIIMX 3/I0POBbIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMSI, MOJydaeMble NMPU U3YYEHUU XUMHH, JJIS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON Cpefoi, Il TOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
AKOJIOTMUECKUX MPOOJEM M MyTeW UX PEIICHUs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOW U COLIUATIBHOU MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe wmerampeaMETHBIX PpE3yIbTATOB BBIJICIAIOT 3HAYMMBbIE TS
dbopMupoBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpHus,
NIPUHIINI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOpPhIE
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UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX Y4Y€OHBIX MpeIMeTax M MO3BOJISIOT Ha
OCHOBE 3HaHUU W3 ITUX MNPEeIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU
HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YueOHbIE NCUCTBUS (IT03HABATEIbHBIC,
KOMMYHUKAaTUBHBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYILECTBICHUIO y4eOHOMU
NeSTeTbHOCTH.

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

Ba3oBble Jjoruueckue JelcTBUA:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MHPU OCBOCHUU
3HAHMUI: PacKphIBaTh CMBICT XMMHUYECKHX MOHATUM (BBIACIATH UX XapaKTEpHbIE
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHATUSIMH), UCIIOJIb30BaTh
TOHSITHS JJIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB W SBJICHUH, BRIOWPATh OCHOBAHUS U
KpUTEpPUU IS KJIAacCU(PUKAIMKM XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIuH,
YCTAHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3y4YEHUs,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, M0 AHAJIOTHUH),
JienaTh BBIBOJBI U 3aKJIFOYEHUS;

yMEHHE TMPUMEHIThL B TIpollecCe€ TO3HAHMSI TOHSITUS (MPEIMETHBIE W
MeTarpeMETHbIE), CAMBOIMYECKHUE (3HAKOBBIE) MOJIETH, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBBIBaTh IMIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPE/ICTABICHUS —
XUMUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W ypaBHEHUE
XUMUYECKON peaklui — MPU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4ETOM
ATUX MOJEIBHBIX NPEJCTABICHUN BBISBIATh U XapAaKTEPU30BATH CYIIECTBEHHbIC
NPU3HAKH W3YYae€MBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIISITh ~ OOI[ME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHbIE CBSI3M U
MPOTUBOPEUHUS B U3YyUaEMbIX MPOIIECCax U SIBJICHUSX.

ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUA !

YMEHHE UCIOJIb30BATh IOCTABICHHBIE BOIPOCHI B KAaY€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXe B KauyeCTBE OCHOBBI Mg (OPMHUPOBAHUSI THUIIOTE3bI IO
IIPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpPUOOPETeHHE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUYCHUYECKHX OJKCIIEPUMEHTOB, yMeHuEe HaOIogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €r0 PE3yNbTaT, (POPMYIUPOBATH OOOOIIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITE OTUET
0 MPOJIeTTaHHOM padoTe.

PabGora ¢ undopmanmei:

yMEHUE BbIOHMpATh, aHAIM3UPOBATh U HUHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3JIMUHBIX BUJIOB U (POPM MPEICTABICHUS, MOJyYaeMyI0 U3 Pa3HbIX HUCTOYHUKOB
(HaydyHO-TIOMYJISIpHAsT  JINTEpAaTypa XUMHUYECKOTO COJAEp)KaHUS, CIPABOYHBIE
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nocobusi, pecypcsl WHTepHeTa), KpPUTUYECKH OIEHUBATh IMPOTUBOPEUYHMBYIO M
HEJIOCTOBEPHYIO MH(OPMAIIHIO;

yMEHUE NPUMEHSTh Pa3judHble METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
UHPOpMAIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISi BBIIOJTHEHMS
y4€OHBIX U MO3HABATENIbHBIX 337a4 ONPEAEIEHHOr0 THIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJIEHUE KYJIbTYPO aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BbIOUpaTh ONTUMANIbHYIO (hOpMY MpeacTaBieHuss HHpOpMaLMKU U
WUTIOCTPUPOBATh pPELIAEMbIE 33Ja4d HECIOKHBIMU CXEMaMu, JHarpaMmMaMu,
IpyruMu opmMamu rpaduKu U ©X KOMOUHALIMSIMU;

yMEHHE UCIONB30BaTh M AaHAIU3UPOBATH B Tpolecce YydyeOHOU W
UCCIIEZIOBATEIBCKOM NEATENHHOCTH MH(MOPMAIMIO O BIUSHUHM MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPYKAIOIIEH NPUPOIHOM
CpEenBbl.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJ€ Juanora W (Wid) JIUCKYCCUHU) IO
CyllecTBY  oOCyXJaemMol  TeMbl, (OPMYIHPOBATH  CBOU  MPEAJIOKEHUS
OTHOCHUTEJIbHO BBITTOJIHEHUSI MPEJI0KEHHOM 3a/1a4H;

YMEHUS  NPEACTABIATH  NOJYYEHHBIE  pe3yibTaThl  ITO3HABATEJIBHOMN
NEATENbHOCTH B YCTHBIX W HHMCBMEHHBIX TEKCTaxX; JelaTh IPE3EHTALMIO
pEe3yNbTaTOB BBINOJHEHUS XUMHUYECKOrO IKCIEpUMEHTa (J1ab0paTOPHOIO OIbITa,
1ab0paToOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHHUS Y4E€OHOrO0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM M  MCCIIEAOBATENbCKOM  JAESATEIIBHOCTH  NPU  PELIECHUU
BO3HUKAIOUIUX NpOOJIeM Ha OCHOBE Y4€Ta OOILIMX HHTEPECOB U COTJIACOBaHUS
no3unui (o0CyXIeHus,, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPJIUHALIMS
COBMECTHBIX JICHCTBUM, OIPEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U ApYrue).

PerynsiTuBHBbIC YHMBeEpCaJbHbIe YUeOHbIE 1eliCTBUSA:

YMEHHUE CaMOCTOSITENbHO ONPENENATh LEIU IEATEIbHOCTH, IUIAHHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BBIOUPATh HanbOosee 3(PPEeKTUBHBIE CITOCOOBI pEHIEHUSI YUEOHBIX U
NO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEAJIOKEHHBIA QJITOPUTM JEUCTBUW NPU BBINOJHEHUM 33JaHUM C Y4YETOM
NOJYYEHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pEe3yJibTaTa 3asBJICHHON LENH, yMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaraeMbl€ B YCIOBUM 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATBI
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B cocrtaBe mnpenMeTHBIX PE3yJAbTaTOB IO OCBOEHUIO 00s3aTENbHOIO
COJIepKaHMsI, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboueil mnporpamMMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbIC 3HAHUS, YMEHUS M CIOCOOBI
NehcTBHUM, crnenuduyueckue IS IPEAMETHON o0sacTh  «XHUMHS», BHJIBI
NEATENbHOCTU MO  TMOJYYEHHI0 HOBOIO  3HAHUSA, €ro HWHTEpIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIUSX.

K xonIy oOydenus B 8 Kkiacce nmpeaMeTHbIe pe3yibTaThl HA 0A30BOM YpOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTUI: aToM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPO/HAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIoJis XMMUYECKOT 0 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJ, KHCIIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMUYECKasl peakilusi, KiacCUpUKaIMs peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PA3I0XKEHUs, PEaKIUU 3aMEIICHUs, PpeaKiuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIIOBOU 3((EKT peakiui,
SIpO aToMa, JJICKTPOHHBINM CJIOW aToma, aTOMHash OpOuTalb, pPaJAUYC
aToMa, XUMHYECKas CBS3b, MOJSPHAS W HEMOJISIpHAs KOBAJICHTHAs CBA3b,
MOHHAs CBSI3b, MOH, KaTMOH, aHUOH, PACTBOpP, MAaccoBas JIOJisl BEIECTBA
(mpolieHTHas! KOHIICHTPAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKHUX TOHATHUH H
MPUMEHSTh 3TU NOHATHUSA MPU ONUCAHUY BEUIECTB U UX MPEBPALLICHUII;

e WCIIOJNF30BAaTh XHWMHUYECKYIO CHUMBOJIMKY JJISI COCTaBIICHHUS (HOPMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTEMEHb  OKUCJICHHUS  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAUISKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAass M HOHHAas) B
HEOPraHNMYECKUX COEINHEHUSX;

e packpsiBaTh cMmbIcia Ilepuomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJNYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT MX moJjiokeHus:i B [lepuoauyeckoit cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUE€HHUSI, 3aKOHA ABOTrajipo;

e OIKCHIBATHL W XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoauueckoit
CUCTEMBbl XHUMHMUYECKHUX DJJIEMEHTOB: pa3iu4aTh T[IOHSATUS «TJaBHas
nonarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», maneie u
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OoJbIIME TIEPHUOABI, COOTHOCHTH O0O3HAUYEHHS, KOTOpPHIE HMEIOTCS B
tabnuue «llepuoguyeckas cucrema XuMHYecKux »daementoB JI. U.
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB U 3apsij sjipa, 00IIee Yucio dJIEKTPOHOB
U pacnpeiesICHUE UX MO 3JIEKTPOHHBIM CJI0SIM);

e KJIACCH(PUITMPOBATh XMMHYECCKUE DJICMEHTBI, HCOPTAHMUCCKHE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIIECTB, MO TEIIOBOMY (D deKTy);

e XapakTepH30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMICTBA BEIIECTB
pa3IUYHbBIX KJIACCOB, MOJATBEPKAasi OMUCAaHUE MPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTECKAHUS XHMHYECKUX TMpEBpaIcHUN B
pa3IUYHbBIX YCIOBUSX;

e BBIYUCIISTH OTHOCUTEIBHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO0 »JJeMeHTa 10 ¢opMyIe
COCIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

e TPUMEHSATH OCHOBHBIE OMEpAlMU MBICTUTEIBHON NIEATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHCHHE, 0000INCHHE, CHCTeMaTH3aIuio, KiIacCHu(UKaIuio,
BBISIBJICHUE TPUYUHHO--CIICACTBEHHBIX CBS3CH — ISl M3YYCHHUS CBOWCTB
BEUIECTB M XHMHYECKMX PpEAKIMi, €eCTEeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAONIOJCHWE, M3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN );

e CIIENOBAaTh IpPAaBWIAM  TNOJB30BAHUS  XUMHUYECKOM  MOCYAOM U
7abopaTopHbIM  00OPYJOBAaHMEM, a TaKXKe TMpaBUjaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU TI0 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYEHUI0O W COOMpaHUIO
razoo0pa3HbpIX BeEHIECTB (BOJIOPOJIa M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMpENEIEHHON MAacCOBOW JoJiel pacTBOPEHHOIO BELIECTBA,
IUTAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO0 WHIUKATOPOB
(;makmyc, dheHondTanens, METUIOPaHK U APYTHUE).

K xonIy oOydenus B 9 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YpOBHE

JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

e packphIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHATHH: XUMHUYCCKUI
AJIEMEHT, aTOM, MOJIEKYJia, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIIO)KHO€ BEIIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPHUIATEIIBHOCTD, CTEIECHb
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OKHCJIEHHS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIIOBOM 3(deKT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIJIEKTPOJIHTHI,
HEAJIEKTPOIUTHI, JJIEKTPOJIUTUYECKAS JUCCOLMAINS, PEaKIUH HOHHOIO
oOMeHa, KaTalu3arop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIe W
HEeoOpaTUMBbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEAKIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENb,  OKHCJIEHHE U  BOCCTaHOBJICHHE,
aIIOTpONus, aM(pOTEPHOCTh, XUMHUYECKasA CBsA3b (KOBaJICHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAsT pEHIETKa, KOpPpOo3usi METaJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKON pEeaKiuH, TMPEAeNbHO JIOIMyCTUMAs
koHneHTpanus [TJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
MPUMEHSTh ITU OHSATHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBJ€HUs (QopMyll
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIMIA;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMHUECKUX JIEMEHTOB B
COCIMHEHUSAX Ppa3IMYHOrO COCTaBa, MPUHAJUICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIacCy COEAUMHEHUN Mo (opMynam, BHI XUMHYECKOU
CBS3M (KOBAJICHTHAs, MOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsiji MOHA M0 XUMUYECKON (popmylie, XapakTep cpeisl B
BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX COCIMHEHUH, THUIl KPUCTAIIUYECKON
PELIETKM KOHKPETHOT'O BELIECTBA;

packpeiBate cMbica llepuommueckoro 3axkona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH W XapaKTepHU30BaATh
Tabnnunyto (opmy Ilepuonnueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
pasznuyarth MOHATUS «rjaBHasg noarpynmna (A-rpynma)» U «mo0o4yHas
nonrpynmna (b-rpymma)», Maneie W OOJbIIME MEPUOJIbI, COOTHOCHTH
o0O3HayYeHUsl, KOTOpPhIE HMEIOTCS B TEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeneneHue HUX 1O DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COCIMHEHHI B
npenenax MajiblIX MMEPUOJIOB U TJIABHBIX MOATPYIIL C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMUYECKUE peakluuu (M0 YUCIy U COCTaBY YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY (PEKTy, M0 U3MEHEHUIO CTENEHEeW OKUCIICHUS
XUMUYECKUX JIEMEHTOB);
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XapakTepu3oBaTh (OMUCHIBATH) OOLIME U CHelU(UUECKHe XUMHUUYECKHUE
CBOMCTBa TPOCTBIX M CJIOKHBIX BEIIECTB, MOJATBEpPXKIas OIMUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX ypaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKHUX PEaKIUii;

COCTaBJISITh YPaBHEHHUSI DJIEKTPOIUTUYECKONW JTUCCOLMAIMU  KHUCIIOT,
LIEJI04YEN U COJIEH, IOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIU HOHHOT'O
oOMeHa, ypaBHEHHMS peaklui, MOATBEPXKIAIOUUX CYIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXKAY BEIIECTBAMM PA3JIUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHHUSI SJIEKTPOHHOTr 0 OaaHca ATUX PEaKLUi;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpAIICHUA B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYJPHYIO M MOJISIPHYKO MAaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrO0 »dJeMeHTa 1o ¢opmyse
COEIMHEHUs, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKITUu;

co0Ir01aTh rpasuia IOJIb30BAHUS XUMHUYECKOH IOCYIOU u
nabopaTopHbIM  00OpYy/IOBaHHEM, a TaKXke IMpaBuja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKLIMSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XHMMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHpPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

MPOBOAUTh  PEAKIUMU, [OJATBEPKIAIOIINE  KAYECTBEHHBIA  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOpHI-, OPOMHI-,
uonua-, KapOboHatr-, ¢ocdar-, CuIMKaT-, Ccyiab(har-, THUAPOKCUI-HUOHBI,
KaTUOHbl aMMOHHSI U HWOHBl M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPraHMYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIE OIEpallid MBICIUTEIBHON AESTEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEeHHEe, CHUCTEeMAaTU3alNI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — I M3YYEHUS CBOWMCTB BEIIECTB H
XUMUYECKUX PEaKlHil, €CTeCTBEHHO-HAy4YHbI€ METOAbl IO3HAHUS —
HaOII0JICHUE, U3MEPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT (peasibHBbIN U
MBICIICHHBI ).
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8 KNIACC
KonnuectBo yacos
Ne HanmeHnoBanue pa3ienoB u JIeKTPOHHBIE (HH(PPOBBIE)
KoHTpoibHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/IbHbIE PeCypChl
padoTbI padoThI
Pasnea 1. I[lepponayajibHbIe XUMHUYECKHE NIOHATHS
Xumust — BaxxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [IOK
' MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c
4eJIoBeKa
12 BemecTBa 1 XuMuueckue 20 1 bu6mmoreka [IOK
' peaxImn https://m.edso00.ru/7f41837c
Hroro o pasuerny 25
Pa3nea 2. Baxkneiimme npeAcTaBUTeIN HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopogn. Ilonstue 7 1 bubnuorexa [IOK
' 00 okcumax https://m.edso0.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bub6nuorexa LIOK
2.2 9 1
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonstue 06 5 1 1 bubnuoreka [IOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCHI bubmuorexa [IOK
24 . 16 1 1
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837¢
HWroro no pazneny 38



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
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Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux iemeHToB I. U. MenaeneeBa. CTpoenne aToMoOB.
XuMmnueckas cBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepuoanueckuii 3aK0H U

31 Ilepuoanueckas cucrema 9 bubmmorexa [IOK
XUMHYeCKHuX dyeMeHToB [I. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckas CBsI3b. BuGmorexa LIOK

32 OKHCIHTEIEHO- 10 ! https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIINU

Hroro o pasziey 19 ﬁt?sz;I;T:cIi(;(I)l 8ﬁf41837c
PesepBHOE BpeMms 3 bubmorexa OK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 85 4

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIHA
11 [ToBTOpeHME U yriyOieHne 3SHAaHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JIesIoB Kypca § Kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [IOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIEKTPONIUTHYECKAsT JUCCOLIMALIMSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nen 2. HeMeTasljibl M MX COeIMHEHMS
51 OO01mas XxapaKTepUCTHKa XUMUIECKUX 4 1 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubamorexa [OK
' PYHIbL- 6P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, hochop u ux 7 1 bubmmorexa [IOK
' PYHIbL: ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
24 OO01mmast xapaKTepUCTHKa XUMUICCKUX 8 1 9 bu6nuoreka [IOK
' anemeHToB |V A-rpynnsl. Yriepoa u 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
https://m.edsoo.ru/7f41a636
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erMHI/Iﬁ U UX COCOIUHECHUA

Hroro mo pazneny 25
Pa3nen 3. Meraliibl M X COeANHEHUS
. bubmuorexa [IOK
3.1 Obupe cBolicTEa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubmuotexa [JOK
3.2 Baxkueiinme MeTaisl 1 UX COETUHEHUS 16 httos://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Paznen 4. Xumus 1 okpykammas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KU3HU YeJI0BEKA 3 bubmmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pese e Boe 3 bubmuorexa [IOK
SCPBHOC BpEMA https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8 KUIACC
N KonnuectBo yacos Tlata DJ1eKTPOHHBIE
H;-) Tema ypoka Bee Kontpo IMpakTn H3yYeHUS uudposBbie
JIbHbIE yeckue o0pa3oBaTe/bHbIE
" ro padoThbI padoThbI nnaH dakr pecypcol
BBoansIii, nepBuYHbIN HHCTpYKTaX.[[peamer xumum. bubnuoreka [IOK
1 Posb xumuM B J)KM3HH YelloBeKa. Telra u BerecTa. 1 05.09. https://m.edsoo.ru/ffOd
Huctpykrax mo OT u Th. 2023 210c
[TonsTue o meTonax mo3Hanus B XxuMmuu./l."3HakoMCTBO
XUMHUYECKOH TIOCYI0H, ¢ MpaBmiiaMu paboThl B
TabopaTopur U MpUEMaMH 0OpaIleHus ¢ J1abopaTOPHBIM bubmorera [IOK
2 1 07.09. https://m.edsoo.ru/ff0d
ob6opynoBanueM.MH. mo Th JIP Nel"U3yuenue u 2023 9976
onucanue (HU3NIECKUX CBOUCTB 00pa3IioB T
HEOPraHUYeCKUX BelecTs"
[Tpaktrueckas padota Ne 1 mo teme «IIpaBuna paGoTsl B bubmmoreka [IOK
3 naboparopun U IPpUEMBI 0OpaICHHS ¢ TA00PATOPHBIM 1 1 12.009. https://m.edsoo.ru/ffOd
000pyI0BaHUEM 2023 23dc
Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus
cMmeceit. J1."CriocoOnI pazneneHus bubmuotexa [IOK
4 cMecei((pubTpoBaHuE, BEITApUBAHUE, TUCTHILISAIINS, X POM 1 14.09. https://m.edsoo.ru/ff0d
atorpadus)". Un. mo Tb JIP Ne2 "Uzydenue crioco6oB 2023 26ca
paszzeneHus cMecel (¢ moMOoIIbI0 Maruura)"
5 [Tpaktuueckas padora Ne 2 o teme «Pa3nenenue cmeceit 1 1 bubmmorexa [IOK
(Ha mpUMepe OYUCTKU TOBAPEHHOM COJIN)» 19.09. https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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2023 28c8
Atomsl 1 MoseKyJbl. MH. mo Th JIP Ne3 "Coznanue bubmmorexa [IOK
6 MOl MOJEKY! (IapOCTEPKHEBEX)" 1 21.09. https://m.edsoo.ru/ff0d
b (Sht JICKYTT p p 2023 2a6¢
but6mmoreka [IOK
XUMUYECKUE TIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUECKHUX
7 S CMEHTOB 1 26.00. https://m.edsoo.ru/ffod
2023 2be8
X 3
3 BI:MiHGZKHCSHCMBHTBI HaK{ (CUMBOJIBI) XHMHUYECKUX 1 98.09
JICMCHTOB
2023
[Ipocteie u cnoxuble Bemectsa. /[l."dusnueckue
CBOICTBa 00pa3IOB HEOPTAHMUYECKUX BEIIECTB METAIIJIOB bubnmnoreka [IOK
9 u Hemetaiuio". UH. mo Th JIPNe4"Onucanue 1 03.10. https://m.edsoo.ru/ff0d
(U3UYECKUX CBOMCTB 00pa3IioB HEOPraHMYECKUX 2023 2a6¢
BELIECTB-METANIOB U HEMETaJIOB"
bubmuoreka [IOK
10 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 05.10. https://m.edsoo.ru/ffod
2023 2d50
3 bubmuorexa [IOK
AKOH MOCTOSIHCTBA COCTaBa BENIECTB. XUMUYECKast
1 (Gopmyna. BaleHTHOCTE aTOMOB XUMHYECKHX 2JIEMEHTOB 1 10.10. hitps.Jim.eds00./ 10
pMya. 2023 Deae
12 3aKOH MOCTOSIHCTBA COCTABA BEHIECTB. XUMUYCCKAs 1 1210
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKHUX AJIIEMEHTOB 2023'
bu6mmoreka [IOK
OtHocuTenbHAst aToMHas Macca. OTHOCHUTETbHAS
13 1 17.10. https://m.edsoo.ru/ff0d

MOJICKYJIApHas Macca

2023

323c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
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OTtHOocuTenbHasA aToMHas Macca. OTHOCUTEIbHAS

14 1 19.10.
MOJIEKYJISIpHAsl Macca 2023
bubmuorexa [IOK
15 MaccoBas 10/ XUMAYECKOTO DJIEMEHTA B COEIUHEHUN 1 24.10. https://m.edsoo.ru/ffod
2023 350c
KomuuectBo BemectBa. Mosb. Mossgpraast Bubmorexa LIOK
16 macca./l."O6pasiisl BEmeCcTB KOaudecTBoM 1 MoJIb" 1 26.10. https: //m.eds00.w/tfod
i 2023 5230
17 KonuuecTtBo BeniectBa. Mosib.Mossipaast macca 1 07.11.
2023
dusznuecKnue 1 XUMHUCCKHUE SBJICHUS. XUMUYECKAs
peakmus. J[."Ousnyeckue sBieHUs (TUIaBICHHE
BOCKa,TasTHUE JIbJ[a, pACTHPAHUE caxapa B CTYIIKE,
KUIIeHUEe B KoHaeHcarus Boabl". J1." XuMuaeckue Bubmorexa IIOK
18 N 1 09.11. https://m.edsoo.ru/ff0d
sBIIeHUS (TOpEeHUE CBG:—II/I, MPOKAJIMBAaHUE MEIHOMN ) 2023 37fa
MTPOBOJIOKH,B3aUMO/ICHICTBUE COJIBI MITH MeJla C COJITHOU
kuciotoit". M o Th JIP Ne5"Habmonenne ¢puznueckux
1 XUMUYECKHX SIBJICHUH"
[Tpu3Haky U yCIOBHS MPOTEKAHHSI XUMUIECKUX
peaximii.J[."HabmroneHre npru3HakoB NpOTEKaHUS
XUMUYECKHUX PeakInid (pa3ioKeHHs caxapa, bubmuotexa [JOK
19 B3aMMOJICHCTBUE CEPHOU KHCIIOTHI C XJIOPHIOM Oapws, 1 14.11. https://m.edsoo.ru/ffOd
NOJIydyeHUe U pasnoxkeHue rugpokcua meau(l)mpu 2023 3al6

HarpeBaHWH, B3aUMO/ICHCTBHUE Kelie3a C pACTBOPOM COJH
meau(l)". Mu. mo Th JIP Ne6"HaGmroneHue u onucanue



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
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MIPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKINI pa3HbIX

THIIOB"
3aKOH COXpaHEHHS MAaCcChI BEIIEeCTB. XHMHUCCKHE Bubmiorexa ITOK
20 ABHCHI ’ 1 16.11. https://m.edsoo.ru/ff0d
P 2023 3088
21 3aK0H COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE 1 2111,
ypaBHEHUS 2023
Brruncienus konuuecTBa, MacChl BEIECTBA 110 bubmmorexa LIOK
22 B HCHISIM XHAMI KHX’ N 1 23.11. https://m.edsoo.ru/ffod
ypapHe CORHX peaKtl 2023 5708
Knaccudukanys XuMrUuecKkux peakiuuii (CoeJuHeHus, bubmorexa OK
23 ALTOKEHIIA, 3aMeIeHs, oGMera) 1 28.11. https://m.edsoo.ru/ff0d
pasit » SAMCHICHIT, 2023 3f34
.. bubmuorexa [IOK
M. B. JJoMOHOCOB — YYEHBIN-IHIITUKIONETUCT.
24 OBoBmeHie I CI/ICTCM}’:”lI“I/Ba s 3?{aHm“1 g 1 30.11. https://m.edsoo.ru/ff0d
- t 2023 40c4
bu6mmoreka [IOK
KonrponsHaasg padora Nel o teme «Bemecra u
25 p P H 1 05.12. https://m.edsoo.ru/ff0d
XUMUYECKHE PEaAKITUN 2023 4290
Bo3nyx — cmech razos. Cocra Bo3ayxa. Kucnopong — bubmuorexa [IOK
26 3JeMeHT U TipocTtoe BemiecTBo. O30H. /]."KauecTBeHHOE 1 07.12. https://m.edsoo.ru/ffod
ompeieIIeHUe COJepKaHusl KUCIopoa B Bo3ayxe" 2023 448e
Ou3NYECKUEe M XUMUIECKIE CBOWCTBA KUCIOPOa
(peakiuu oxucneHus, ropenue). Ilonstue 06 okcugax bubmorexa LOK
27 . ’ ' ' 1 12.12. https://m.edsoo.ru/ffod
J1."Tlonyuenue,coOupanue, pacro3HaBaHue U U3yYCHHE 2023 4614

cBoiicTB kuciopoaa". Mu no Th JIP No7"O3nakomiieHue



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
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¢ oOpasmamMu OKCHUIOB M ONMCAHHUE WX CBOMCTB"

dusnyeckue ¥ XUMUYECKUE CBOMCTBA KHCJI0pOJda

28 1 14.12.

(peakuuu okucnenus,ropenus). [lonsarue 00 okcuaax. 2023

CniocoObI moydeHus Kuciopoaa B 1abopatopuu u bubmorera [IOK
29 o OMBIIJ_IJ'IeHHz)]:TI/I H I/IMGHI; e KHCTo P o ap 1 19.12. https://m.edsoo.ru/ff0d

P P poa 2023 497a

TennoBoit 3¢ ekt XuMuUeckoil peakiuu, TOHATHE O bu6nuorexa LIOK
30 TEPMOXUMHYECKOM YPaBHEHUH, DK30- U 1 21.12. https://m.edsoo.ru/ff0d

DHJIOTEPMHUYECKUX PEAKIIUIX 2023 4790

TomnmmBo (HedTh, yroiab U METaH). 3arpsi3HEHUE BO3/1yXa,

crocoOwl ero npenorsparnienus. J1."Habmoaenue bubmorera [JOK
31 . Y 1 26.12. https://m.edsoo.ru/ff0d

B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHUS 2023 4cda

BO3HUKHOBEHUS U MpEKpalleHus ropeHusi(moxapa)"

[osTopHsIit uHCTpYKTax no OT uTh. [IpakTuueckas bubmmorexa [IOK
32 pabota Ne 3 o teme «Ilonydenue u cobupanue 1 28.12. https://m.edsoo.ru/ff0d

KHCIJIOPOJIa, U3YYEHHE €T0 CBOMCTBY» 2023 4ae?2

Bonopon — snemeHT u npoctoe BemecTBo. Haxoxnenue bubmorexa OK
33 ' 1 09.01. https://m.edsoo.ru/ff0d

B IIPUPOJIE 2024 4ddo

dusnueckue U XMMUYECKHe CBOMCTBA BOJOPOA.

[Tpumenenue Bogopoaa. /1."Tlonyuenue, cobupanue u bubmorexa IOK
34 . T 1 11.01. https://m.edsoo.ru/ffOd

pacno3HaBanue Bojnopoaa. J1."B3aumoneiicteue 2024 44d0

Bojopoja ¢ okcugom meau(Il)" -
35 Ou3nuecKne 1 XUMUYECKHE CBOMCTBA BOJOPO/IA. 1 1201

[Ipumenenne Bogopoaa

2024



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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bubmuorexa [JOK
36 [ToHsiTHE O KUCIIOTaX U COJAX 1 16.01. https://m.edsoo.ru/ffod
2024 50d2
Crioco0sI MmostydeHust Boaopoja B iaboparopun. UH. mo bubmorera [IOK
37 TE JIP No8"B i . P PaTOPHH. . 1 18.01. https://m.edsoo.ru/ff0d
08" B3anMoIeiiCTBIE KUCIIOT ¢ METaJJIaMU 2024 4ddo
38 HpglKTI/I‘leCKaﬂ pabora Ne 4 o Teme «HOJ}yquHe u 1 19.01. Egi?;;?:;igﬁﬁfo q
cobupaHue BOJIOPO/Ia, H3yUCHHUE €r0 CBOHCTBY 2024 4540
bu6mmoreka [IOK
39 MomnsipHblii 00bEM Ta30B. 3aKOH ABOTapO 1 23.01. https://m.edsoo.ru/ffod
2024 542e
Beruncnenus 00bEMa, KOTMYECTBA BEIIECTBA ra3a Mo ero bubmorera [IOK
40 ’ b 1 25.01. https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEIIECTBA HIIK 00BEMY 2024 5540
Beruncnenust 006EMOB ra3oB 10 ypaBHEHHUIO PEeaKIMK Ha bubmorexa OK
41 Sn P . p 1 26.01. https://m.edsoo.ru/ffod
OCHOBE 3aKOHa 00BEMHBIX OTHOIIEHUH ra30B 2024 5708
dusndecKkue U XMMUYECKUE CBOMCTBA BO/IBI.
J1."PacTBOpeHHE BEIIECTB C pa3IMUHON bubnmoreka [JOK
42 pactBopumocThio". MH. o Th JIP Ne9"Hccnenoanue 1 30.01. https://m.edsoo.ru/ff0d
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IUUHON 2024 587a
PacTBOPUMOCTBIO"
CocraB ocHoBanuii. [lonsitue 00 nuaukaropax. .
BzaumoperictBue Bojbl ¢ MeTamiaMu( HaTpUeM 1 bubmmorexa LIOK
43 N P 1 01.02. https://m.edsoo.ru/ffod
kaneiem)"; J1."MccnenoBanue pacTBOPOB KHCIIOT U 2024 5062

1IEJI04€H C MOMOIIbIO UHAUKATOPORB"



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
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Bona xak pactBoputens. HachllieHHbIE 1
HEHaCBILIEHHbIE PACTBOPHI. MaccoBas 10151 BEIIECTBA B

bubnuorexa [JOK

44 pactBope. MH. mo Th JIPNel0"IIpuroroBnenune 1 02.02. https://m.edsoo.ru/ffod
PacTBOPOB € ONPEEIEHHON MacCOBOM JOJIEH 2024 5b40
pacTBOpPEHHOro BemiecTna'
45 Boga xak pacTBOpHUTENb. HACHIIICHHBIE U HEHACBIIICHHBIE 1 06.02
pacTBopbl. MaccoBas 707151 BEIIeCTBa B PacTBOPE 5 0'2 4 '
[TpakTrueckas padota Ne 5 o reme «IIpuroroBieHue bubnunoreka [IOK
46 PacTBOPOB C OMpeAeIEHHON MacCOBO# 0Iei 1 08.02. https://m.edsoo.ru/ffod
pPacTBOPEHHOTO BEIIECTBA» 2024 5eba
bubmuorexa [IOK
K 6ota Ne2 K . Bomopon.
g7 | o POARIT PDOTE T HOTENE CCHETOpOR FOAROL 1 09.02. hitps://m.edsoo.ru/ffod
oA 2024 6342
Oxcupl: cOCTaB, KiaccupUKaIms, bubmuorexa [JOK
48 HoMmeHkarypa./l."O0pa3ibl HeOpraHUYeCKIX BEIICCTB 1 13.02. https://m.edsoo.ru/ffOd
pa3JIMYHBIX KJIacCOB" 2024 664e
[TomyueHnue 1 XuMHU4ECKHE CBOWCTBA KUCIOTHBIX,
OCHOBHBIX U aM(pOTepHbIX OKCUIO0B. [1." OnbIThI bubmorexa LIOK
49 o . 1 15.02. https://m.edsoo.ru/ff0d
WITIOCTPUPYIOIINE XI/IMI/IH'G':CKI/IC CBOICTBA KJIACCOB 2024 6646
HEOPraHNYECKUX BEIIECTB
50 [onyyenue u XI(/ll)MI/IIIeCKI/Ie CBOMCTBA KHCIIOTHBIX, 1 16.02.
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB 2024
bubmuorexa [IOK
51 OcHoBaHMs: cOCTaB, Ki1accu(uKalys, HOMEHKIaTypa 1 20.02. https://m.edsoo.ru/ff0d

2024

67ca



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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[losryyeHnue 1 XMUMHYECKUE CBOMCTBA OCHOBaHUU. H. 1o bubnnoreka [IOK
52 T JIPNel 1" OmpepeieHre pacTBOPOB IIEIIOUEH ¢ 1 22.02. https://m.edsoo.ru/ffOd
MOMOIIIBIO0 MHIUKATOPOB" 2024 67ca
[Tomyyenue u XuMHYECKHE CBOMCTBA OCHOBaHUMU. MH. o
53 . 1 23.02.
Tb. JIP Nel12" [lonyyeHne HEpacTBOPUMBIX OCHOBAHHMN" 2024
Kucnotsl: cocras, kinaccudukaius, HOMEHKIaTypa. MH. bubnmoreka [JOK
54 no Th JIP Nel3 «Omnpenenenue pacTBOPOB KUCIIOT € 1 27.02. https://m.edsoo.ru/ffOd
MTOMOIIBIO MHIAUKATOPOBY 2024 fee2
[Tonmyuenue u xumudeckue coricrsa kuciot. Mu.no Th.
JIP Nel4" M3yuenue B3aMMOAEHCTBHSI KUCIIOT C bubmmoreka [IOK
55 metamamun. JIP Nel5 «Peakus neitrpanuzamuun",JIP No 1 29.02. https://m.edsoo.ru/ffOd
16" B3anmopeiicTBie pacTBOpa CEPHON KUCIOTHI C 2024 fee2
okcugom menu (1)
56 [Tonyyenue u XuMHUECKUE CBONCTBA KUCIIOT 1 01.03.
2024
Conu (cpenHue): HOMEHKIATypa, CIIOCOOBI MOTYYeHUSI, bubmorera [JOK
57 IMIeCKIe CBOfCTRa 1 05.08. https://m.edsoo.ru/00a
2024 d9474
Counu (cpenHue):HOMEHKIIATYpa, CIIOCOObI MOTyYeHHUs,
58 ?'(I/IMI/I‘ICCKI/IG cBorictBa. H. mo TH.JIP Nel7 1 07.03.
BrITecHeHne o1HOTO MeTaia IpYyruM U3 pacTBopa 2024
conn"
[Ipaktuyeckas padota Ne 6. Perenue bubnuorexa LIOK
59 JKCIIEPUMEHTAIIBHBIX 3aJa4 M0 TeMe «OCHOBHBIE KIIACCHI 1 08.03. https://m.edsoo.ru/00a
HEOPTraHUYECKUX COCTMHCHUI 2024 dob7c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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I'eneTnueckas cBs3b MECKAY KiIaCCaAMU HECOPIraHNUYCCKUX

bubmuorexa [JOK

60 P — 1 12.03. https://m.eds00.ru/00a
A 2024 d9a50
61 FGHGTI/IIIGCIiaﬂ CBSI3b MEXKIY KJIacCaMH HEOPTaHMYECKHX 1 14.03.
COeIMHEHU N 2024
bubmuorexa [IOK
62 O06o001IeHne U CUCTEeMAaTH3alus 3HaHUIA 1 26.03. https://m.edsoo.ru/00a
2024 d9cb2
bu6mmoreka [IOK
KontponbHas padota Ne3 o reme "OCHOBHBIEC KJIaCChI
63 P P o 1 28.03. https://m.edso00.ru/00a
HEOPTraHUYECKUX COCTMHECHUI 2024 d%1a
[TepBble MOMBITKU KIaCCU(PHUKAITIN XUMUIECKUX
a1eMeHTOB. [loHATHE O TpynIax CXOAHBIX AJIEMEHTOB.
J1." BzaumopeiicTBrUe THAPOKCH/IA IIMHKA C pAaCTBOPaMU Bubmiorexa IIOK
64 KI/'ICJIOT u menoueir"; 1. " MoaenupoBaHue CTPOEHUS 1 29.03. itps:/fm. eds00.1/00a
it , . AEIUp ' |y 2024 doffa
MOJIEKYJI IIPH TIOMOIII PUCYHKOB, MOJIEIICH,
AIEKTPOHHBIX U CTPYKTYPHBIX hopmyr"
Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema
xumuyeckux snemenToB J[. . Menneneena. [1."Ta0numa bubnmoreka [IOK
65 "Tleproandeckasi cucTeMa XUMHYECKUX neMeHToB J[. 1. 1 02.04. https://m.edsoo.ru/00a
Menneneesa"". u. mo Th. JIP Nel8 "O3nakomieHue ¢ 2024 da52c
o0OpasamMy METalIOB U HEMETAJIIIOB"
bu6mmoreka [IOK
66 [lepronpl, TPYIIIBL, TOATPYIIIIHI 1 04.04. https://m.edsoo.ru/00a
2024 da52c
67 Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M30Tonsl 1 bubnnoreka [IOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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05.04. https://m.edsoo.ru/00a
2024 da342
68 Crpoenne atoMoB. CoCTaB aTOMHBIX sII€P. U30TOIBI 1 09.04.
2024
CrpoeHue JIeKTPOHHBIX 000JI04€K ATOMOB JIEMEHTOB bubmmorexa [IOK
69 a P Tp M 1 11.04. https://m.edsoo.ru/00a
epuoandeckon cucremsl Jl. V1. Menneneena 2024 dabbe
70 CrpoeHue JIeKTPOHHBIX 000JI04EK ATOMOB JIEMEHTOB 1 12,04
Ilepnonnueckon cucreMsl .M. MeHnneneesa o
2024
XapakTepUCTUKAa XMMHUYECKOI0 AJIEMEHTA I10 €T0 bubnuorexa [IOK
71 nonosxenuto B [lepuoguueckoii cucteme /1. 1. 1 16.04. https://m.edsoo.ru/00a
MeHnneneesa 2024 da824
3nauenue [lepuoanueckoro 3aKoHa Jijist pa3BUTUS HAYKH bubmnoreka [IOK
72 u npaktuku. [{. 1. MenneneeB — y4€Hslii, negaror u 1 18.04. https://m.edso00.ru/00a
rpakIaHuH 2024 da96e
DIEKTPOOTPULIATETBHOCTh AaTOMOB XUMHUECKUX brbmorexa HOK
73 PooTp 1 19.04. https://m.edsoo.ru/00a
3JIEMEHTOB 2024 daabs
bu6mmoreka [JOK
74 HonHas xumuueckast CBs3b 1 23.04. https://m.edsoo.ru/00a
2024 dac34
bubmuorexa [IOK
75 KoBanenTHast noysipHasi XUMHU4ecKas CBS3b 1 25.04. https://m.edsoo.ru/00a

2024

daab8



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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bubmuorexa [JOK
76 KoBaneHTHast HEMOSIpHAS XUMHUYECKas CBS3h 1 25.04. https://m.edsoo.ru/00a
2024 daab9
bubmuorexa [IOK
77 CTeneHb OKUCIIEHUS 1 26.04. https://m.edso0.ru/00a
2024 dae28
78 CreneHns OKUCIEHUS 1 30.04.
2024
OKHUCIUTENEHO-BOCCTAHOBUTENbHBIC peakimu. [1."
OMNBITHI, WLTIOCTPUPYIONIHE TPUMEPHI OKHCIUTEIBHO- Bubmrorexa ITOK
7 BOCCTaHOBHTEIBHBIX Peakiuii (rOpeHne, peakiuu 1 03.05. et i, 0
JIPHBIX PEAtiitil (TOpeHite, peakl 2024 db076
pa3IoKEeHUs, COeAMHEHNUS)"
80 OKHCITUTENTEHO-BOCCTAHOBUTEIBHAS PEAKIIHS 1 07.05.
2024
bu6nuorexa [IOK
81 OKHUCIIUTEA U BOCCTAHOBUTEIN 1 14.05. https://m.edso00.ru/00a
2024 db076
82 §<(OHTp0J'H>HaH pabota Ne4 o teme «CTpoeHHe aToMa. 1 16.05. Et?pGSJ:I/P/Ir(r):eecTsiEﬁ/ISOa
AMHYECKas CBSI3b)» 2024 db4s6
bu6mmoreka [IOK
83 O000menne U cucTeMaTH3alls 3HAHUI 1 17.05. https://m.edsoo.ru/00a
2024 db33c
. bubnmoreka [JOK
4 1
8 O0001enne ¥ cucTeMaTH3allHs 3HAHUI 21,05, htts://m.edsoo.ru/00a



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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2024 d9ch?2
bubnunorexa [IOK
85 O0001IeHNEe U cUCTEMATA3AINAS 3HAHUI 1 23.05. https://m.edsoo.ru/ffod
2024 61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 85



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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9 KJIACC
KoanuectBo yacos
JlaTa H3ydenus DJIEeKTPOHHBbIE
Ne ugpossbie
Tema ypoka Kontpoas | IlpakTuuec uugp
n/n Bcero HbIe KHe 00pa3oBaTe/bHbIE
padoThI padoThI nnau dakT | pecypchl

BBoaHBIN ,IEpBUYHBIN HHCTPYKTAXK.

Ilepnonueckuii 3aKOH.

1 [Iepnonnueckas cucrema 1 05.09. 23 bubnmorexa LIOK
XUMHYECKHX 311eMeHToB [I. 1. T https://m.edso00.ru/00adb59e
MenneneeBa. Unctpykrax mo OT u
Tb
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYCECKHX AJICMCHTOB 1 07.09.23 bubmmorexa [JOK

. R https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB
Knaccudukamnms 1 HOMEHKIIaTypa bubmuorexa [IOK

3 1 12.09.23
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bunpl xXuMu4eckoul CBSI3U U THUIIHI
KPUCTATMYECKHUX PEHIETOK.

J1."O3HaKOMIIEHHE C MOJICIISIMU
KPUCTAJUIMYECKUX PEIIETOK bubnmnoreka [JOK

4 1 14.09.23
HEOPraHWYECKUX BEILECTB - METAJJIOB https://m.edsoo.ru/00adbac6
¥ HeMeTaJuIoB (TpaduTa U anmasa),

CJIOXHBIX BellecTB( XJIopHuaa
HaTpus)"
5 Kontponbnas padota Nel o teme 1 1 19.09.23



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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«IToBTOpenue u yriuyoaeHne 3HaHUI
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca»

Knaccudukanus XuMHIecKux
peakiuii Mo pa3IMyHbBIM MPU3HAKAM

21.09.23

bubmmoreka [JOK
https://m.edsoo.ru/00adbcb0

[TonsATHE O CKOPOCTH XMMUYECKOM
peakiuu. [loHATHE O TOMOTE€HHBIX U
reTepOreHHbIX peakuusx. J1."
HccnenoBanue 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU PEaKkiuu OT
BO3JICUCTBHS Pa3IMYHBIX (PaKTOpoB"

26.09.23

bu6nuorexa [IOK
https://m.edsoo.ru/00adbe9a

TTonsiTHE O XUMHYECKOM PaBHOBCCHHU.
@DakTOpPBI, BIUAIOIINAE HA CKOPOCTh
XUMHYECKON PEAKIMH U MOJIOKEHUE
XHMMHYECKOI0 PaBHOBECHS

OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC
peakiuu J."OnbITI,
WITIOCTPUPYIOIIUE TPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakimu
pa3NoKeHus, COeJUHEHUs )"

28.09.23

03.10.23

but6mmoreka [IOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopust IIEKTPOIIUTUYECKOU
nuccorpanyy. CHIIBHBIE U ClTa0ble
anektpoautsl. J1."VccnenoBanue
3JIEKTPOINPOBOIHOCTH PACTBOPOB
BEILIECTBA MpoLEecca JUCCOUALINT
BEILIECTB, ITPOLECCA TUCCOLUALIUN
KHCJIOT, IIEJI0YeH U coJiel (BO3MOKHO

05.10.23

bubmmoreka [IOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

41

UCIIOJIb30BaHUE BHIEOMATEpUaIoB) "

11

HonHble ypaBHEHHUs peaKuil.
J1."OneIThI, HIUTIOCTPUPYIOLIME
NPU3HAKU IPOTEKAHUS PEAKLIUU
HOHHOTO OOMeHa (0Opa3oBaHUE
ocajKa, BIICTICHHE Ta3a,
oOpazoBanue Bojbl)".1H. mo Th JIP
Nel"H3yuenne npusHakoB
NPOTEKAHUs PEAKIIMU HOHHOTO
oOMeHa B pacTBOpax 3JIEKTPOIUTOB( C
obpazoBanueM ocankan,JIP Ne2 «
Brigenenuem razay, JIP Ne3 «
OO6pazoBaHUEM BOJbI»

10.10.23

bu6nuorexa [IOK
https://m.edsoo.ru/00add448

12

XHMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHUH B CBETE MPEACTaBICHUIN
00 2IEKTPOIUTUYECKON
nucconuanuu. /. "PacriosHaBanue
HEOPraHUYECKHUX BEILECTB C
MTOMOIIBI0 KAYE€CTBEHHBIX PEaKIIMil Ha
HOHBI"

12.10.23

bubmuorexa [IOK
https://m.edsoo.ru/00add5d8

13

XHUMHYECKHE CBOMCTBA COJIEH B CBETE
npeIcTaBIeHUI 00
ANEKTPOJIUTUYECKON AUCCOLMAIIIHI

17.10.23

bu6nuorexa LIOK
https://m.edsoo.ru/00add8b2

14

[TonsaTHe o rugponnse conen

19.10.23

bubmmoreka [JOK
https://m.edsoo.ru/00add9d4

15

O0001IEHNE U CHCTEMATH3 AL
3HAHUH

24.10.23

bubmmoreka [IOK
https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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16

[TpakTuueckas padora Ne 1 o teme
«Pemienne 3KkCriepuMEHTaIbHBIX
3a1a4»

26.10.23

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

17

Konrponsnas pabora Ne2 o reme
«DNEKTPOIINTHYECKAS TUCCOLIUALIMSL.
XUMHUYECKUE PEAKIIUU B pACTBOPAX»

07.11.23

bubmuorexa [IOK
https://m.edsoo.ru/00addecO

18

OO6m1as xapakTepHUCTHUKA TaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA HA IIpUMEpPE
xjopa. [. " OneIThl, OTpaxaromnme
(bu3nyeckrue 1 XUMUYECKUE CBOMCTBA
TaJIOreHOB U UX COeTUHEHUH (
BO3MO>KHO HCIIOJIb30BaHUE
BUJIEOMATEpHAIIOB)"

09.11.23

bubmmoreka [IOK
https://m.edsoo.ru/00addfe2

19

XnopoBoaopoa. ComnsiHast KUCIIOTa,
XMMHYECKHE CBOMCTBA, MOJyYCHUE,
npumenenue. J1."O3nakomiieHue ¢
oOpasiamu XJI0puIoB (
rajgoreHuoB)". MH. mo Th JIP Ne4
"N3ydyeHue CBOMCTB COISHOU
kucyoTel"; JIP Ne5 " IlpoBenenue
KaueCTBEHHBIX PEaKIUN HA XJIOPHUI-
HOHBI"

14.11.23

bubmuorexa [IOK
https://m.edsoo.ru/00adel104

20

[Tpaktuueckas padora Ne 2 o Teme
«lTosyueHnue COJIIHOM KUCIIOTHI,
U3y4YeHUE €€ CBOMCTBY»

16.11.23

bu6nuorexa [IOK
https://m.edsoo.ru/00ade348

21

Beluncnenus 1o ypaBHeHUIM
XUMUYECKUX PEAKLUH, €CIIU OJUH U3

21.11.23

bubmmoreka [IOK
https://m.edsoo.ru/00ade488



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
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pEareHTOB JIaH B H30BITKE

22

OO6m1as XxapakTepUCTUKA DJIEMEHTOB
VIA-rpynisl

23.11.23

bubmuorexa [IOK
https://m.edsoo.ru/00ade64a

23

AnnotponHbie MOIU(MUKALIUU CEPBI.
Haxoxnenue cepbl U €€ cOeTMHEHUN
B IIpUpOJIe. XUMUYECKHE CBOMCTBA
cepsl. J1. " O3HakomiieHHE C
oOpa3siamMu cepbl U €€ COSTUHEHUSIMU
( BOBMOXHO UCIIOJIB30BaHUE
BHJIEOMaTepHaioB)"

28.11.23

bubmuorexa [IOK
https://m.edsoo.ru/00ade64a

24

CepoBoiopoj1, CTpoeHUe, (HU3NIECKHe
Y XMMHUYECKHE CBOMCTBA

30.11.23

bu6nuorexa [IOK
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl. CepHast KUCIIOTa,
bu3nyeckrue 1 XMMUYECKUE CBOMCTBA,
npumenenue. Mu. o Th JIP Ne6 "
N3yueHne XuMUYECKUX CBOKCTB
pa36aBneHHOI cepHO# KucnoThl"; JIP
No7 " IlpoBeieHrE Ka4eCTBEHHBIX
peaKkIuu Ha Cynb(paT-uoH U
HaOII0ICHUE TIPU3HAKA €€
nportekanus"./."Habmronenus
npoiiecca oOyriMBaHMs caxapa 1oj
JIEHCTBUEM KOHLEHTPUPOBAHHON
CEepHOM KUCHOTHI"

05.12.23

bu6nmoreka [IOK
https://m.edsoo.ru/00adea?28

26

XHUMHUYECKUE PEAKLIUH, JIC)KAIINE B
OCHOBE ITPOMBIIIIECHHOT'O CIIoco0a
MIOJIyYEHUS] CEPHOMN KUCIIOTHI.

07.12.23

bu6nunorexa LIOK
https://m.edsoo.ru/00adec8a



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

44

XHWMHYECKOE 3arps3HEHNE
OKPYKaroIIeH Cpeabl COETUHEHUSIMU
cepsl

27

Boruncnenue MaccoBol 1011 BBIXOAA
MPOAYKTa peaKuu

12.12.23

bu6mmoreka LIOK
https://m.edsoo.ru/00adec8a

28

OO6m1as XxapakTepUCTUKA DJIEMEHTOB
V A-rpynmsl. A30T, paclipocTpaHeHHE
B Iipupoje, Gpu3nvecKue u
XHMUYecKHe cBoiicTpa. 1. "
O3zHakomyieHHE ¢ (PU3NUECKUMHU
cBoiicTBamH a3ota, pocdopa u ux
coenHeHUM( BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB)

14.12.23

bubmuorexa [IOK
https://m.edsoo.ru/00adeeab

29

AmMHaK, ero pusnyeckue u
XUMHYECKHE CBOMCTBA, MOyUYeHUE U
npumenenue. . " Ilonyuenue,
cobOupanue, pacro3HaBaHue u
U3y4eHUe cBOMcTB aMMuaka'. 1H. o
TB JIP Ne 8" [IpoBenenue
Ka4eCTBEHHBIX PEAKINi HA HOH
aMMOHUS U U3y4eHHE MPU3HAKOB MX
nporexkanus”

19.12.23

bu6nuorexa LIOK
https://m.edsoo.ru/00adf004

30

[Tpaktuueckas padora Ne 3 o Teme
«[lomyueHnue amMmmuaka, U3y4eHHe ero
CBOMCTBY

21.12.23

bu6nuorexa [IOK
https://m.edsoo0.ru/00adf180

31

A3oTHas KUCoTa, €€ GU3nIecKue u
XHMUYECKHE cBoiicTBa. [1."

26.12.23

bubmmoreka [IOK
https://m.edsoo0.ru/00adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

45

BzaumopeiicTBre
KOHLICHTPUPOBAHHOW a30THOM
KHUCJIOTBI C MeJIbIO ( BO3MOYKHO
MCIIONIb30BaHNE BUACOMAaTEPHaoB)"

32

[TosTOpHBIH nHCTpYKTax 1o OT u Th.
Hcnonp30BaHuE HUTPATOB U CoOJIE
aMMOHWMSI B KQ4eCTBE MUHEPAITLHBIX
ynoOpenui. XuMuieckoe
3arps;3HEHNE OKPYXKAIOLIEH cpeibl
coequHeHUsIMH azoTa. []. "
O3HakoMiIeHUE C 00pa3iiaMH a30THBIX
1 GochopHBIX yrnoOperuid".

28.12.23

bubmmoreka [IOK
https://m.edsoo.ru/00adf518

33

docdop. Okeun pocdopa (V) u
docdopHas kuciora, pusudeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHHUE.
Wu. o Th JIP Ne 9" [IpoBenenue
KaueCTBEHHBIX peakiuii Ha docdar —
MOH M U3yYeHHUE NMPU3HAKOB UX
npoTeKkaHus"

09.01.24

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonps3zoBanue gpocdaTtoB B KauecTBe
MUHEPAJIbHBIX YI0OpEHHHA.
3arpsi3HeHue IPUPOJIHON Cpesibl
docharamu

11.01.24

butmmoreka [JOK
https://m.edsoo.ru/00adfc20

35

VYrnepon, pacupocTpaHeHue B
npupojie, Gu3NYecKue U XUMUYECKUE
cBoiictia. JI. " Monenu
KPUCTAJUIMYECKUX PELIETOK anmasa,

16.01.24

bu6nunorexa LIOK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

46

rpadwurta, dpymiepeHa";
O3HaKOMJIEHHUE C TIPOLIECCOM
azcopOLIMY PaCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM IpOTHUBOrasa"

36

Oxcuzpl yraepona, ux Gu3NdecKue u
XUMUYECKHE CBOWCTBA.
DKosoruyeckue npoodaemsl,
CBsi3aHHbIC ¢ okcuaoM yriaepoaa (1V).
Nu. no TB.JIP Nel0 "Ilonyuenue,
cobupanue, pacrio3HaBaHUE U
M3y4eHHE CBOMCTB YIIIEKUCIIOTO ra3a.

25.01.24

bu6nunorexa LIOK
https://m.edsoo.ru/00adfebe

37

YronpHasa kucnoTa u e€ conu. MH. 110
TB JIP Nell «IIpoBenenue
KaueCTBEHHBIX PEaKInii Ha KapOOHAT
MOH M U3yYCHUE NMPU3HAKOB
nporekaHus"

30.01.24

bu6nmoreka [IOK
https://m.edso0.ru/00ae006¢c

38

[Tpaktuueckas padora Ne 4 o Teme
"[lonydyeHue yrieKuciaoro rasa.
KauecTBenHas peakuus Ha kKapOOHaT-

noH"

01.02.24

bu6nuorexa LIOK
https://m.edsoo.ru/00ae027e

39

[lepBoHayanbHbBIE MOHATHS 00
OpraHUYEeCKHUX BEIIECTBAX KAK O
coenuHeHusx yriepona. [. " Monenu
MOJIEKYJI OpraHUYECKUX BEIIeCTB"

06.02.24

bubmuorexa [IOK
https://m.edsoo.ru/00ae054e

40

KpeMmuuii u ero coenunenus. Mu. no
Tb JIP Nel2 «IIpoBenenue

08.02.24

bubmmoreka [IOK
https://m.edso0.ru/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

47

Ka4€CTBCHHBIX peaKHI/Iﬁ Ha CUJIUKAaT-
HOH W M3YYCHHC MNPU3HAKOB
MPOTCKAHU A

41

[Tpaktuueckas padora Ne 5 Perenune
JKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeEMe
«Baxneimme HemeTauIbl U UX
COEMHEHUS»

13.02.24

bubmuorexa [IOK
https://m.edso0.ru/00ae0bf2

42

KonTtponsnas padota Ne3 mo reme
«Baxuenime HeEMeTaUIBI U UX
COETUHEHSI

15.02.24

bu6nunorexa LIOK
https://m.edsoo.ru/00ae0e18

43

OO6m1as XxapakTepUCTUKA XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.
MerTannuueckast CBsI3b U
MeTaJInuecKas KpucTajuinyeckas
pemérka. Pu3nvecKre CBOMCTBA
metayuioB. Uu. mo Th. JIP Nel3"
O3HakomiieHHE ¢ 00pazaMu
METaJIJIOB U CILJIABOB, UX
(U3UYIECKUMU CBOMCTBAMH '

20.02.24

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

44

XHWMHUYECKHE CBOMCTBA METAIIJIOB.
DNEeKTPOXUMHUYECKHUH psif
HaIIPSHKEHUN METaJlIoB.

22.02.24

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

45

OO6m1re crnocoObl MOTyYSHUS
MeTauioB. CrtaBel. Beraucienus 1mo
YPaBHEHUSM XUMHUYECKHUX PEaAKIIHA,
€CJIM OJIH U3 PEareHTOB COACPIKUT
pUMECH

27.02.24

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

48

ITonsTue o koppo3uu meramios. JI."
OO6pa31bl METAIOB U CIIJIABOB.

bu6mmoreka LIOK

46 41 29.02.24
3YHCHHE PE3YTILTATOR KOPPOsHH https://m.edso0.ru/00ae1278
MeTau10B( BO3MOYKHO MCIIOJIb30BaHUE
BHJICOMAaTEpPHaIoB)"
bu6mmoreka [IOK
47 .03.24
Ilenounbie MeTab 05.03 https://m.edso0.ru/00ael14b2
OKcubl ¥ THAPOKCUIBI HATPUS U
. J1. "Oco0 b K
48 Kanud. /| ’ COOEHHOCTH 07.03.24 n6anoreka 11O
B3aUMOJICHCTBU OKCUIA KaIbIUI U https://m.edsoo.ru/00ael4b2
HaTpUs ¢ BOJIOM (BUIeoMaTepuabl)"”
Ienoyno3eMeIbHBIC METAJIBI —
49 Kanpluii 1 Marauid. J1,"OkpaiuBanue 12 03.24 but6mmoreka [IOK
IIaMEHH HOHAMH HATPHS, KaJlUst 1 R https://m.edso0.ru/00ae15e8
KaJbIus (BUIEeoMaTepuaibl)"
Bakueiinme coeTuHEHUA KAILIN.
JIPNe14"TIpoBeneHre Ka4eCTBEHHBIX
50 €aKI1il Ha MOHBI ( MATHUS 14.03.24 bubmorexa LOK
peaxtt ’ o https://m.edsoo.ru/00ae15e8
KaJIbIIMSI ), OTUCAHNE TTPU3HAKOB MX
npoTrekaHus"
51 O6O6HU1€HI/I€ M CUCTEMATH3AII 26.03.24
3HAHUN
JKEcTKoCTh BOIBI U CIIOCOOEI €6 BuG 10K
HOIMoTEKA
52 JL" A 28.03.24
yCTyzaHeHm A . CCH?OBaHHe https://m.eds00.ru/00ae1886
CBOMWCTB 7KE€CTKOMH BObI
53 [Ipaktuyeckas padota Ne 6 o reme 02.04.24 bubnnorexa [IOK

"KECTKOCTL BOABI U METOEI €6

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

49

ycTpaHeHus"

54

AJTOMUHUHT

04.04.24

bu6mmoreka LIOK
https://m.edsoo.ru/00aelc64

55

AmdorepHbIe CBOMCTBA OKCHIA U
rugpokcuaa. Mu. mo Th JIP
Nel5"UccnenoBanne ampoTepHBIX
CBOICTB r'HAPOKCUA ATTIOMUHUS U
TUAPOKCHUIA LIUHKA";
JIPNe16"IIpoBeneHne KaueCTBEHHBIX
peaKIuii Ha MOHbI AJTIOMMHUSA, [IMHKA,
ONMCaHNE MPU3HAKOB UX NpOoTeKaHus"

09.04.24

bu6nuorexa [IOK
https://m.edsoo.ru/00aelc64

56

Keneso. Mu no Th JIP
Nel7"TIpoBeneHne Ka4eCTBEHHBIX
peakuuit Ha noHsbI xkeneza(ll)u
xenesza(lll), menu(ll), onucanue
IIPU3HAKOB MX MpOTEKaHus"

11.04.24

bubnuorexa [IOK
https://m.edsoo0.ru/00ae1d86

S7

Oxcuibl, THIPOKCUIBI M COJTH JKENe3a
(1) u xene3a (111). J1." Ipomuecchr
ropeHust xenes3a B kuciopoze (
BUJICOMATEPHAIIbI)

16.04.24

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

58

O00011IeHHUE U CUCTEMATU3ALMS
3HAHUH

18.04.24

59

[TpakTrueckas padota Ne 7. Permenue
JKCHEPUMEHTAIBHBIX 33Ja4 110 TEME
«BaxkHenmme MeTaJlIbl U UX
COCMHEHUS

23.04.24

bubmuorexa [IOK
https://m.edsoo.ru/00ae3de8

60

Brraucnenus 1o YPaBHCHUAM

25.04.24

bubmuorexa [IOK



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

50

XUMHYECKHX PEAKIUA, €CIIH OJUH U3
PEarcHTOB JaH B U30BITKE HITU
COIEPKUT IpUMECH. Beruncnenus
MAaCCOBOM J0JIA BBIXOJA IIPOIYKTA
peakuuu

https://m.edsoo0.ru/00ael1750

O0001IeHNE U CUCTEMATH3 AN

61 . 1 30.04.24
SHAHHHA
KonTtponsnas padota Ne4 o reme

62 «Bakueime MeTamuibl 1 uX 1 02.05.24
COEJIMHEHUS»
BemecrBa u matepuaisl B
[IOBCEIHEBHON XKU3HU YEJIOBEKA. BuG 1IOK

" nOJIMOTEeKA

63 J1."N3ydenne oOpa3iioB MaTepuaion( 1 07.05.24 httos://m.edso0.ru/00ae3f50
Crexkii0, cIijiaBbl METAJJIOB,
MOJINMEPHBIE MaTepHaIbl"

64 XI/IMI/I‘-IGCKOGVSanHL?»HeHI/IC 1 09.05.24 bubnnoreka [IOK
OKpY’KarolleH cpenbl https://m.edso00.ru/00ae4270

65 Ponp xumuwm B penieHnn 1 14.05.24 bubnmoreka [JOK
AKOJIOTUYECKUX TIPOOIeM https://m.edso00.ru/00ae4270
O06001IeHne U CHCTEMAaTH3aIUs bubmuorexa [JOK

06 3HAHWH 1 16.05.24 https://m.edsoo.ru/00ae0d0a
O060011eH1e U CUCTeMaTU3alIUs bubnmoreka [JOK

7 1 21.05.24

0 3HAHUI 05 https://m.edso0.ru/00adb33c
O06001IeHne U CHCTEMAaTH3aIUs bubmuorexa [IOK

68 1 23.05.24
3HaHUU https://m.edso00.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/00ae1750
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

51

[TPOI'PAMME




52

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus, 8 kiacc/ 'adbpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxnmonepHoe obmiectBo «M3aaTenbeTBo «lIpocBerienue»
* Xumus, 8 kinacce/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 0011eCTBO

«M3narensctBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

DnekTpoHHbIe TocoOus n3narenseTB «lIpocBemenney, «Poccuiickuil yueOHUK»

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Yum.py (https://uchi.ru/); Uadoypoxhttps://infourok.ru/;
Oo6pazoBapuymhttps://obr.nd.ru/; YouTube; «Poccuiickas 31IeKTpOHHAS IITKOJIA.
https://resh.edu.ru/; «MockoBckas 3JeKTpOHHAas IKoay; «SIKmacey

https://www.yaklass.ru/ ;
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