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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIo 001Iero o0Opa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBAaHMM K pe3yjbTaTaM OCBOSHHUS OCHOBHOMU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OcCHOBe (QemepanbHOM paboueld MPOrpaMMBI
BOCIIUTAHUS U ¢ YIETOM KOHIEIIINN MPENOoIaBaHusl YIeOHOTO MpeaMeTa « XuMUs»
B 00pa3oBaTenbHbIX opranu3aiusx Poccuiickoit denepanmm.

[Iporpamma 1Mo xuMuM NaéT TPENCTaBICHUE O IIEJsAX, OOIeH cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
penIMera, YCTaHABJIMBAECT o0s3aTeNbHOE  TIPEIMETHOE cozepkaHue,
npeaycMaTpuBaeT pachpeiesicHue ero Io KiaccaM M CTPYKTYPUPOBAHHE 10
pasmeiraM M TeMaM MPOTPAMMbBl TIO0 XHUMHH, OMNPESISIeT KOJUYECTBEHHBIE W
KauyeCTBCHHBIS XapaKTEePUCTHKU coziep KaHus, PEKOMEHTYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS XUMHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM y4eOHOro IIpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroOlUXCs, ONpEaeNIIeT BO3MOXKHOCTH IpeaMera IS
peanuzainu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIIET0 0Opa30BaHHUs, a TaKKe TpeOOBaHUN K
pe3ynbTaTam 00y4YeHHsS] XUMUU Ha YPOBHE 1IeJIel N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHHON JEATEIHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro coziepKaHusl.

llpoepamma peanusyemcsi na 6aze yewmpa ecmecmeeHHO- HAYYHOU U
mexHono2uieckou HanpasienHocmeu « Touxa pocmay .

«Touka pocTay MO3BOISIET CO37]aTh YCIOBHUS: ® JIJISI PACIITUPECHUSI COJICPIKAHMS
IIKOJIBHOTO OHMOJIOTMYECKOT0 OOpa3oBaHUs;, ® ISl MOBBIIICHUS MO3HABAaTEIbHOU
AKTUBHOCTU OOYYarOUIMXCsl B €CTECTBEHHOHAY4YHOU 00JlacTh; ® ISl pa3BUTHUS
JUYHOCTH peOCeHKa B TMpolecce OOydeHHs OHOJIOTHH, €ro CII0OCOOHOCTEH,
dbopMHUpPOBaHUS W  YIOBJIETBOPCHHSI COLMAIBLHO 3HAYMMBIX HWHTEPECOB H
NOTPpeOHOCTEH; i pabdOThl C OJAPCHHBIMHM IIKOJBHUKAMH, OpPraHU3aIlud HX
Pa3BUTHS B PA3IMYHBIX 00JACTSIX 00pa30BaTEeNbHON, TBOPUYECKOW JEATEITHHOCTH.
[Tpumensis tmdpoBbie nabopaTopuyi Ha ypoKax OMOJOTHH, ydYalluecs CMOTYT
BBITIOJTHUTE MHOXECTBO JIA0OPATOPHBIX PAbOT M AKCIIEPUMEHTOB IO MPOrpaMme
OCHOBHOM IITKOJIBI.

3HaHWE XHUMHH CIIY’)KUT OCHOBOM Juisi (OPMHPOBAHUS MHUPOBO33PEHHUS
o0yuJarouierocsi, €ro MpeACcTaBI€HUN O MaTePUATbHOM €IMHCTBE MHUPA, BAKHYIO
pOJb UTparoT (popMHpyeMble XUMHEH NPEACTaBICHUS O B3aHMMOIIPEBPALLECHUSIX
SHEPruM M 00 SBOJIIOLUHU BEIIECTB B MPUPOJE, O MYTAX PEHIeHUS TrI00adbHBIX



npo0jeM YCTOMYMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPbEBOM, HHEPTETHUYECKOMH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, ITPOOIIEM 3PaBOOXPAHECHHUS.

N3yueHne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH IS CaMOpa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4eOHOW JIeITeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JeATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOrO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YETOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS] K E€CTECTBEHHO-
HAy4HBIM 3HaHUSAM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHYECKOE
o0Opa3oBaHHE 00yUaIOIUXCSI.

JlanHble HampaBiieHUs B OOYYEHMHM XUMHUU OOECHEUMBAIOTCS CHEHU(UKON
collepkaHUsl ~ y4eOHOro  MpeameTa, KOTOpbIM  SIBISETCS  NEeAaroruyecku
aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha OMPEEIEHHOM dTare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 0OIIIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XUMHUU, OCHOB
HEOPraHMYEeCKOM XHUMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX MOHITUH
OPraHuYeCKON XUMHH.

CtpykTypa coaepkaHusi MpOrpaMmbl 0 XUMUU CPopMHpOBaHa Ha OCHOBE
CUCTEMHOr0 moaxoja kK €€ uzydyeHuro. CopepkaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUUYECKOU
peakuuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHUX IMPECTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona JI. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XHMUH;

— YYEHHS O CTPOECHUU aTOMa U XUMHYECKOM CBSI3U;

— TpeACTaBlIEeHUW 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHWA pPacCMAaTPUBAIOTCA HA OCHOBE ASMIUPUYECKH
MOJTYYCHHBIX U OCMBICIICHHBIX (DAaKTOB, PA3BUBAIOTCS MOCIEAOBATEIIEHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOSHUS M BO3MOXXHOCTEU MPAKTHYECKOI'O0 MPUMEHEHHUS U TMOTYyUYCHUS
M3Yy4aeMbIX BEUIECTB.



OcBoeHue TmporpaMMbl IO XHMHHU  CIIOCOOCTBYEeT  (hOPMHPOBAHHUIO
NPE/ICTABIICHUS O XUMHUYECKOM COCTABISIONICH HAYYHOU KapTUHBI MUpPA B JIOTUKE
e€ CHCTEeMHOW MPHUPOJbI, IIEHHOCTHOTO OTHOIICHHS K HAayYHOMY 3HaHUIO H
METO/IaM TIO3HaHHWS B Hayke. V3ydeHue XUMUU MPOWCXOAWT C IPHUBICUCHHUEM
3HAHMM W3 paHee HW3YYEHHBIX YYEeOHBIX mpeaMeToB: «OKpYyKalomuid MUpY,
«buomnorus. 5-7 kinacce» u «dusnka. 7 Kjaacey.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HayKW Kak 0OJIaCTH COBPEMEHHOT'O €CTECTBO3HAHWSI, MPAKTHUECKON
JEATENHHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHCHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOro mpeameTa COCTOUT B (DOPMUPOBAHMU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIHX (PAKTOB, MMOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYITHBIX O0OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIka HAyKH, B
OpUOOIIEHUH K HAyYHbIM METOJaM T[IO3HAHHMsS TMPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEILHOW ¥ y4E€OHO-MCCIIEOBATEIHCKON
JEATENHbHOCTH, OCBOCHHUU TPABWI O€30MacHOr0 OOpamieHusi ¢ BEMECTBAMH B
MOBCEHEBHOM >KU3HMU.

[Ipu M3ydeHun XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS BaKHOE
3HAYCHWE MIPUOOPENH TaKue TIeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIIOBUSIM KU3HU;

— HamnpaBJIICHHOCTh OOYy4YEeHHS HA  CHCTEeMAaTHYEeCKOe TMPUOOIIEeHUE
oOy4Jaromuxcs K CamMOCTOSATEIbHOM MO3HABATEIHHOM ESTENbHOCTH, HAYYHBIM
METOJIaM TIO3HaHMsI, (OPMUPYIONIUM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecTieueHre yCIOBHA, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YJarOITUMUCS
OTbITAa Pa3HOOOPA3HOM NEATETbHOCTH, MO3HAHMS M CaMOIIO3HAHUSA, KIIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIIMI), UMEIONUX YHUBEPCATbHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB IESITCIHHOCTH;

— (¢opmupoBaHue o0 (QYHKIMOHAIBHOM U €CTECTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSACHATH W OIICHUBATh SBJICHUS
OKPYXKAIOIIET0 MHpA, UCHOJB3Yysl 3HAHUS W OMBIT, MOJYYCHHBIC MPU U3YICHUHU
XUMHUH, TPUMEHITh WX IMPH PEIICHWH Mpo0JeM B TOBCEAHEBHON >KM3HU U
TPYJIOBOM 1€ATETBbHOCTH;

— ¢opMHpoBaHHE y OOYy4YalOIIMXCAd T'YMAaHUCTHUYECKUX OTHOIICHUIA,
MOHMMAHUS TIEHHOCTH XWUMHUYECKUX 3HAHWA MJI1 BBIPAOOTKH JKOJOTHUYECKHU
1EJIeCO00pa3HOro0 TMOBEAEHUSI B OBITY W TPYAOBOM JEATENHHOCTH B LEISAX
COXpaHEHUS CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOTHON CPEIbI;



— pa3BUTHE MOTHUBAIUU K OOYUYEHHUIO, CHOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOduis M HAMPaBIECHHOCTH JaJbHEHIIIETO
o0y4eHusl.

OO0miee YMCIO YacoB, OTBEAEHHBIX I H3YYEHUS XHMHHM Ha YpOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIHO).

COJAEPXAHME OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Poib XMMHUM B KU3HU 4YeJOBeKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. du3nyeckre CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHUA B XMMUU. UHCTbIE BEIIECTBA U CMECH.
Cnoco0sbI pa3jieneHust CMeceil.

ATOMBI U MOJEKYJIbl. XUMUYECKHE HyeMEeHThl. CHMBOJB XUMUYECKUX
anemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemiecTB. (OTHOcCHUTENbHAs aTOMHas Macca.
OTtHocuTenbHas MOJEKyJsIpHas Macca. MaccoBasi 10151 XMMHUYECKOTO AJIEMEHTA B
COCJINHEHHUH.

KomnuecTBo BemecrBa. Moiib. MonsipHast macca. B3auMoCBsI3b KOIMYECTBA,
MacCchl W YHCJIa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmymnam
XUMHUYECKUX COCTUHEHUH.

Du3NuecKue U XMMHUYECKHUE SIBIICHUSI. XUMHUUECKas Peakusi U €€ MpU3HaKH.
3aK0H COXpaHEHHSI MAcChl BEIIECTB. XWUMWYECKHe ypaBHeHUs. Knaccubukamms
XUMUYECKUX PEAKIUN (COSTMHEHUS, PA3I0KEHUS, 3aMellIeHusI, OOMeHa).

Xumuueckuii IKcnepumenm ¢ uchoibzoeanuem ooopyoosanusn « Touka
pocmay:

3HaKOMCTBO C XMMHUYECKOH MOCYAOMH, MpaBuiiaMu paboOThl B j1abopaTtopun u
npuéMamMu oOpanieHus: ¢ J1adopaTOpHBIM O0OpPYIOBAHUEM, U3YUEHHE U ONUCAHUE
¢u3nYecKux CBOWCTB O0OpaslloB HEOPTraHMYECKHX BEIIECTB, HaOIIOJCHHE
¢u3nyeckux (IUIaBI€HUE BOCKA, TasHUE JIbJa, PAaCTUPAaHUE caxapa B CTYIIKE,
KUATMIEHUE M KOHJIEHCAIUsl BOJIbI) U XMMHMUYECKUX (FOpEHUE CBEYH, NMPOKaJIMBaHUE
MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE Mella C KUCIOTOI) SBJICHUM, HAOII0IeHNE U
ONHMCaHWEe TPHU3HAKOB TPOTEKAHUS XMUMHUYECKUX peakiuii (pa3okKeHHe caxapa,
B3aMMOJICMCTBUE CEPHOM KHUCIOTHI C XJIOPUJOM Oapusi, pas3sioKEHUE TUAPOKCUA
menu (1) mpu HarpeBaHwy, B3anMOACHCTBHE Kene3a ¢ pacTBopoM coiu meru (1),



U3y4eHHE CTIOCOO0O0B pa3/iesieHHs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (puibTpoBaHUE,
BbINIApUBAaHUE, NTUCTUIUIAIMS, XpoMaTorpadusi, MPOBEICHUE OYUCTKU MMOBAPEHHOM
conmu, HaOMIOJEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJIENIEM MOJEKYII
(IapocTepKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHMYEeCKMX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3nmyxa. Kuciaopon — ajieMeHT U IpoCToe
BelecTBO. HaxokaeHue kucimopojna B Tpupojae, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJTyYEeHHs] KHUCIOpoAa B Ja0OpaTopuud M MPOMBIIIIEHHOCTH. KpyroBopot
Kucnopoaa B mpupoje. O30H — auIoTponHas MOAU(PHUKAIINS KUCIOPOIaA.

TerioBoit 3(p¢deKT XMMHUYECKOW pPEeaKUUU, TEPMOXMMHUYECKHUE YpaBHEHMUS,
9K30- U JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yroib W METaH. 3arpsA3HEHUE
BO3/yXa, YCUJIEHUE MapHUKOBOTo 3 (dexTa, pa3pylieHrue 030HOBOTO CIOA.

Bomopon — »nemeHT M mpoctoe BemecTtBo. HaxoxkaeHue Boaopoaa B
npuposie, (¢GU3MYECKHME U XUMHUYECKHME CBOMCTBA, MPUMEHEHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbIii 00BEM Ta30B. Pacy€Tsl Mo XMMHUYECKUM YPaBHCHHSIM.

Odusnueckne CcBOWCTBA BOAbl. Boma kak pacTtBopuTenb. PacTBOpBL
HacepiieHHble M1 HEHACBIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10715 BEIIECTBA B pacTBOpE. XMMHUUYECKUE CBOKWCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpupozie U B )KU3HU YenoBeKka. KpyroBopor BOIbI B IpUpOE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuHeHuit. Oxcunbl. Knaccuduxanms
OKCHUJIOB:  coseoOpasyromniue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHBIE) U
HeconmeoOpasyromue. Homenknarypa okcumoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lomyduenune okcuaos.

OcHoBanusi. Knaccudukauuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusd. HoMeHknatypa ocHoBaHWW. PU3NYECKHE UM XHMHYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHne oCHOBaHUM.

Kucnorsl. Knaccudukanus xkucnor. Homenknarypa kucinor. @usnueckue u
XMMHUUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu merauioB H. H. bekerosa.
[TonydeHue KUCIoT.

Conu. HomeHnkinatypa coseil. @U3nyeckue U XMMHYECKHE CBOMCTBA COJEH.
[Tonydenue comnen.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumenm ¢ ucnoavizoeanuem ooopyoosanun « Touka
pocmay:



KaueCTBEHHOE OMNpeJIeNIeHUe CoAep KaHusl KUCJIOPOaa B BO3AyXe, MOJIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YYCHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aUMOJICHCTBHUS BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), O3HAaKOMJICHHME C oOpa3laMHu OKCHUIOB U
OMHMCAaHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paClO3HaBaHUE M H3Yy4YCHUE
CBOMCTB Bojoponaa (ropeHue), B3aumMojeicTBue Bogopoaa ¢ okcumom meau (1)
(BO3MOKHO HCTIOJB30BAaHUE BHUJICOMATEPUAIOB), HabMt0IeHHEe 00pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAHUE OCOOEHHOCTEW pPACTBOPEHHUsI BEUIECTB C
pa3IMYHONM  PACTBOPUMOCTBHIO, TPUTOTOBJIICHUE PACTBOPOB C OMPEIETIEHHOU
MacCOBOU J10JI€ll pacCTBOPEHHOrO BEILECTBA, B3aUMOJEHUCTBUE BOJbI C METANIAMU
(HaTprieM ©  KaJiblMeM) (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
UCCJIe/0OBaHNE O0pa3lloOB HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HA0JII0/ICHHE U3MEHEHHUsI OKPaCKU MHJIMKATOPOB B PACTBOpPAX KUCJIOT U LIENOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (Il1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCIIOT C METajUlaMH, PEaKUUid HeUTpalu3aluy, MOJIYYEHHUE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOIO MeTajula APYTMM U3 pacTBOpA COJIM, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a/ady 1Mo Teme «BaxkHeilline Kiacchl HEOPraHUYECKUX
COEIUHECHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemMenToB JI. WU. MengeneeBa. CtpoeHue aToMoB. XHMMHYECKasi CBA3b.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KJAacCU(PUKALMKM XUMUYECKUX dieMeHTOB. [loHsiTue o
Ipynmnax CXOJIHBIX JJIEMEHTOB (LIEJIOYHBIE M IIEIOYHO3EMEIBHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yrOT aM(OTEpHBIE OKCUIBI
Y TUJPOKCH/IBL.

[Tepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuomHas u  JJIMHHONEpUOAHAs  (OPMBI
Ilepnognueckon cucremel xumuyeckux 3yemeHToB 1. M. Menneneea. Ilepuonst
u rpynnbl. DU3NYECKUM CMBICI IIOPAAKOBOIO HOMEpA, HOMEPOB IIEpUOJIA U
CPYIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aToMOB NepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOI'O
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB I10 IPYIIIAM U EPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbI XUMAUECKUX
BJIEMEHTOB U pa3BUTUs Haykd W Tnpaktuku. [[. M. MenneneeB — y4y€HbI U
rpaXKJaHUH.



Xumudeckasi cBsizb. KoBasieHTHast (TMOJiApHAasE MW HEMOJSpPHAas) CBS3b.
DJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIMH.
[Ipornecchl okucneHust ¥ BocCTaHOBNEeHUs. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm ¢ ucnoib3oeanuem ooopyoosanusn « Touka
pocmay:

U3y4eHHe O0pas3lloB BEIIECTB META/VIOB M HEMETAJIOB, B3aMMOJICHCTBHE
TUAPOKCUAA IUHKA C pAacTBOpPAMHU KHUCJIOT M IWIEJIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuy pa3ioKeHUsI, COCTUHEHUS ).

Mesxcnpeomemmnbwie ceasu

Peanuzanusa MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U TOHSATUM, SIBISIOMINXCSI CUCTEMHBIMH JIJI1 OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO 1MKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAy4YHBIN (DaKT, rumoresa, Teopusl,
3aKOH, AaHalu3, CHHTE3, Kiaccupukanus, MNepUOJIUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

dusznka: Marepusi, aToM, OJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIIUI,
U30TOIbI, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3apsi]l, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUECKUE BEIUYUHBI, CIUHUIIBI
WU3MEPEHHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

'eorpadusi: atMmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOAHBIE PECYPCHI.

9 KUIIACC

BelecTBO U XUMHMUYeCKAasi peaKkuusi

[Iepnognueckuii 3axoH. Ileproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUU CBOMCTB
XUMHMYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KalMs, KaJdblHUs H HX
COCMHEHUN B COOTBETCTBUMU C IIOJOXKEHHEM »3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CtpoeHue BellecTBa: BHUJIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATTUMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTALIUYECKONW PEIIETKUA U
BHUJa XUMHUYECKOU CBA3H.

Knaccudukanys m HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJaccaM HEOPraHUYECKHUX
COEMHEHUM, TEHETUYECKAasi CBSI3b HEOPraHUYECKUX BEIIECTB.



Knaccudukanuys XuMUYeCcKUX peaklyi Mo pa3audyHbIM MpU3HAKaM (10 YHCITy
U COCTaBy YYacCTBYIOUIMX B PEAaKIMUU BEIIECTB, MO TEIIOBOMY 3(dekTy, 1o
MU3MEHEHUIO CTENEHEH OKUCICHHSI XMMHUYECKHX 3JIEMEHTOB, 0 00paTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckow peakuuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O TOMOT€HHBIX M T'eTePOreHHBIX
peakuusax. [lonarue o karanuse. [loHsTHE O XMMHUYECKOM paBHOBECUU. DAKTOPBI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIUMU U IOJ0KEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHCANTETbHO-BOCCTAHOBUTEIbHBIE ~ pEAKLMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBbHON peakiuu. CocraBiieHue YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAaKUUW C  HCHOJB30BAHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust 3MEKTPOTUTUUECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHW3M [IHMCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanu. CUIbHbIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakiun nonHoro oomMeHa. Y cjaoBusl MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBbIE HMOHHBIE YypaBHEHMs peaknuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM U coleil B CBeTe MpEACTaBICHUH 00 AIEKTPOIUTUUECKON
nuccouuanny. KauecTBeHHbIE peaklini Ha HOHBL. [IoHATHE O TUAPOIU3E COJEN.

Xumuueckuii IKCnepumenm ¢ Ucnov3zoeanuem ooopyoosanus «Touka
pocmay.

O3HAKOMJICHUE C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEI[ECTB — METAJUIOB M HeMeTauioB (rpadura U anmasa), CIOXKHBIX BEIECTB
(x7opuaa HaTpusi), UCCIEIOBaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHYECKOW peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOMPOBOIHOCTH
pacTBOpPOB BEIIECTB, MpOIECCa JAUCCOIMALMU KHUCIOT, IIeJoYed U coJiel
(BO3MOXHO  HCTOJIb30BAHUE BHJICO MaTEpPUATIOB), TMPOBEJACHUE  OMBITOB,
WUTIOCTPUPYIOMIMX —~ MNPU3HAKU  MPOTEKaHWs  pPeaklUuid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pas3jioKeHUs, COCAMHEHHUS), PACllO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX pEAKIMil HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4.

HemeTtannbl U UX coOeTMHEHUSI

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOMCTBA Ha IMpUMEpPE XJIopa



(B3aUMOJICHCTBUE C METAUIaMH, HEMETaUIaMH, IeJodamMu). XJIOPOBOAOPO/I.
ConstHast KUCTIOTa, XMMUYECKHWE CBOMCTBA, MOJydeHHE, MpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJIOPOJa Ha OpPraHU3M 4YeloBeKa. BakHeWIne XJIOpUIbl U UX
HaXOXKJEHUE B TIPUPOJIE.

O6mias xapakrtepuctuka sneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3UUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CePhl. AJUIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMHUYECKHe CBOWCTBa cepbl. CepoBOAOPO, CTpoeHue, uU3HUecKue u
XUMHUYECKHEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
CepHass kuciora, Gu3MYeCKHe W XHUMHYECKHE CBOMcCTBa (00ImMe Kak
NpECTaBUTENsI Kjacca KHCIOT W crnenuduyeckue). XHUMHUYECKHE pPEeaKIuw,
JeKallie B OCHOBE MPOMBIIUIEHHOTO0 Cmoco0a TMONYYeHHs] CEpHON KHCIIOTHI.
[Ipumenenue cepHoil kucaoThl. CoIM CEPHOM KUCIOTHI, KAUECTBEHHAS! pEaKIIHs Ha
cynbdar-uon. Haxoxnenue cepbl u €€ COENMHEHHM B Mpupoje. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COeNWHEHUSIMU cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro MpeA0TBpalECHUSI.

O6mias xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTEMEHH OKHUCJICHUs. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
dusnyeckue u XuMuieckue cpoiictsa. KpyroBopor azora B mpupoje. AMMHAK, €T0
¢u3nyeckue U XMMHIECKHUEe CBOMCTBA, odydeHue U npuMenenue. Conn aMMOHUS,
ux pu3NYecKre U XMMUYECKUEe CBOMCTBA, puMeHeHnre. KauecTBeHHas peakuus Ha
HMOHBl aMMOHHMs. A30THasg KHUCIOTa, €€ TMoiydyeHue, (PU3nyecKrue U XUMHUYECKHE
cBolcTBa (0OIIME KaK TMPEJNCTABUTENS Kjacca KHUCIOT U cHelu(pUUIEcKUe).
Hcnonp3oBaHne HUTPATOB M COJICH aMMOHHUS B Ka4eCTBE MHMHEPAIbHBIX
ynoopennii. XuMu4ecKoe 3arpsi3sHeHUe OKPYKaIoIel cpeibl COeIMHEHUSIMHU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/yXa, MOYBBI W BomoéMoB). docdop,
amorpornueie Monupukammu docdopa, (uU3NYECKUEe U XHUMHUUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUuMUIECKHUEe CBONUCTRA,
nonydenue. Mcnonb3zoBanue hochaTtoB B kKauecTBE MUHEPATBLHBIX YA00PEHUIA.

O6mras xapakrtepuctuka dmeMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKUCICHHS.  YTJIEpOH,  aJUIOTPOMHbBIE
MOIU(UKALIMK, PACHPOCTPAaHEHHE B TNpuponae, GU3MUYECKHe U XUMHUYECKUE
cBoiicTBa. AncopOuusi. KpyroBopor yriepona B mpupozae. Okcubl yriaepoza, ux
duznueckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBIC OPTaHU3MBEI,
NOJy4YeHUE W TPUMEHEHHE. DKOJIOTHYECKHe MPOOIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a riao0anbHOrO TOTEIUICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas Kuciaora v e€ cold, uX (Pu3nuecKkue U XMMHYECKHUE CBOMCTBA,
MoJlydeHre W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.



Ucnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO3SICTBE.

[TepBoHauanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriiepojaa (MeTaH, 3TaH, dTUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHble HMCTOYHUKHU YIJIEBOAOPOAOB (Yroib, HPUPOAHBIA ra3, HEPTb),
NPOAYKTHI UX TepepaboTku (OC€H3MH), MX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poii B KM3HM 4YejloBeka. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCTMHEHUH.

KpemHunii, ero d¢usnueckue W XHUMHUYECKHE CBONCTBA, IMOJIyYeHUE U
npuMmeHeHue. CoenuHeHus KpemHHS B mpupone. OOmme mpeacTaBieHus 00
okcunie kpemuusi (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIL30BAaHUE B
OBITY, B MPOMBIIUIEHHOCTU. BakHelilline cTpoUTeIbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm ¢ ucnonvzoeanuem ooopyoosanusn « Touka
pocmay:

U3ydeHre 0Opa3ll0B HEOPTraHWYECKHUX BEIECTB, CBOMCTB COJISIHOM KHUCIOTHI,
NpOBEACHUE KAUYECTBEHHBIX PEAaKIUN Ha XJOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TMPOTEKaHHs, OMbBITHL, OTpaxaromue (PU3NUEeCKHe U XUMHUYECKHE CBONCTBA
TaJIOTEHOB M WX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME C o00pa3lamMu XJOPUAOB (TajJOre€HUIOB), O3HAKOMJICHHE C
obpasmamMu  ceppl U €€  COENMHEHUSMU  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOICHUE Tpollecca OOyTIIMBaHUs caxapa Moj JAeHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa3z0aBlIeHHOM CEPHON KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHON peakIuu Ha cylbdart-
HMOH U HaOJIOZCHHE MpHU3HaKa e€ NMPOTEKaHMs, O3HAKOMIIEHHE C (PU3UUYECKUMHU
cBOMcTBamMM a3oTa, (ochopa W MX coeauHEHHH (BO3ZMOXXHO HCIOJIb30BAHUE
BUJIEOMATEpPUAIIOB), oOpasliaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJyYEHUE,
coOuMpaHue, pacro3HaBaHWE€ M U3Y4YCHHE CBOWCTB aMMHaKa, TMPOBEICHUE
KayeCTBEHHbIX PEaKlIUi Ha MOH aMMOHHUSA U Qoc]aT-uoH U U3yueHue MPU3HAKOB
UX MPOTEKaHUs, B3aNMOIECUCTBIE KOHIICHTPUPOBAHHON a30THOM KHMCIIOTHI C MEIBIO
(BOBMOKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEPHUANIOB), U3ydeHue - Mojeneu
KPUCTANIMYECKUX PEmETOK anmasza, Tpadura, ¢yiepeHa, 03HAKOMIIEHHE C
OPOIIECCOM  aCOPOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOras3a, MoJIy4yeHue, COOMpaHue, paclio3HaBaAHUE U U3YUEHHUE
CBOMCTB YIJIEKMCIIOrO ra3a, MpOBE/ICHUE KAYECTBEHHBIX peakluid Ha KapOOHAT U
CWIMKAT-UOHBl M H3YYCHHE TMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJICHUE C



NPOJYKIIMEH CHJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxkHelnme HeMeTaJUTbl U UX COCTUHECHUS».

MeTa/iibl U MX COeTMHEHUS

OO6mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuoamyeckon cucreMe xumuueckux osneMmeHtoB J[. M.
MenneneeBa u cTpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTtayuinueckas CBs3b U
METaJUIMYECKasi  KpHUCTAJUIMYecKas  pemerka.  DJIEKTPOXUMHUYECKUN  psif
HanpspKeHUl MetayioB. dusnyeckne U XMMUYECKUE CBOMCTBAa MeTaiioB. OO1ue
CIOCOOBI MONIydeHUs: MeTaioB. [loHATHE O KOPpPO3MM METaIOB, OCHOBHBIE
CcrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYryH, AIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY U TPOMBIIIIJICHHOCTH.

[{emounble MeTaiuIbl: nojokeHue B [lepuoguyeckoil cucteMe XUMHUYECKUX
sanementoB /. M. MenzeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIECHHE B IPHUPOIE.
duznyeckre ¥ XUMUUECKUE CBOMCTBA (Ha mpumMepe HaTtpusi u kanus). OKcUapl u
TUAPOKCUABI HaTpusi W Kaiuus. [IpuMeHeHHe IIeNOYHBIX METAUIOB U HX
COEIMHEHN.

[IlemoyHO3€MENBbHBIE METAJJIBI MArHUM W KAJIbLUK: IIOJIOKEHHE B
[lepuognueckon cucreMe xumuueckux 3neMeHToB [[. 1. MeHneneeBa, ctpoenue
UX aTOMOB, HaXOXJeHUE B ipupojie. Pu3ndeckue U XUMHUYECKUE CBOMCTBA MarHus
U Kajnpuus. Baxuelmue coenuHeHHs] KanbUusi (OKCUA, TUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmomMuHu: nonoxeHue B [lepnoanueckoil cucteMe XUMHUYECKUX AJIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aTOMa, HaXxOXKIEHHE B mpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA allOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckoid CUCTEME XUMUYECKHUX JIEMEHTOB [1.
M. MenneneeBa, CTpoe€HHE aTroMa, HaxoxiaeHue B npupoxae. dusnueckue u
XUMUYECKHe CBOMCTBA kene3a. OKCUbl, THAPOKCUIBLI U comu xkene3a (1) u xenesa
(1), ux cocrtaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm ¢ ucnoavizoeanuem ooopyoosanusn « Touxa
pocmay.

O3HaKOMJIEHHME C oOpa3llaMM METaJUIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMH, M3YyYEHHE PE3YJbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEUCTBUS OKCHIA
KISl M HATpUsl C BOJOM (BO3MOXHO MCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCJIEIOBAHNE CBOMCTB JKECTKOM BOJIbI, MpOIECCa TOPEHUS Kene3a B KHUCIOPOAE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJEOMATEpPUATIOB), IMPU3HAKOB  IPOTCKAHMUSI
KaueCTBEHHBIX PEaKklMii HAa MOHBI: MarHus, KalbllUs, aTIOMUHUA, IIUHKA, Kele3a
(11 u xene3a (1), mequ (1), HAOTIOACHUE U ONTMCAHUE MTPOIIECCOB OKPAITHBAHHUS



IJIaMEHU HMOHAMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIeOBaHuE aM(DPOTEPHBIX CBONCTB THAPOKCHU/IA ATFOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo Teme «BakHeitmme
METaJUIbl U UX COETUHEHUS.

XuMHS M OKPYKAOLIA"A cpeaa

BemecTtBa u Marepuanbsl B IMOBCEIHEBHOM JKM3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momorms mpu
XUMHUYECKUX 0KOrax v OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKalIieh cpenbl (MpeaenbHas TOoMmyCcTUMAast
KOHLIeHTpanus Bewects, nainee — [1/IK). Ponp xumuu B pemieHnH 3K0JIOrM4eCKuX
npoOoeM.

Xumuueckuii IKcnepumenm ¢ ucnoab3oeanuem ooopyoosanusn « Touka
pocmay

u3ydyeHre oOpa3lioB MaTepuaoB (CTEKIJIO, CIUIABbl METAIJIOB, MOJUMEPHBIE
MaTepHuaJbl).

Mestcnpeomemmwie ceaszu

Peanmu3annsa MeXnpenIMETHBIX CBS3€W INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
HOHSTHUH, TaK ¥ TOHATHH, SABJSIFONIUXCSI CUCTEMHBIMH ISl OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHSATHUSA: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukauus, MEepUOJUYHOCTb, HAOJIIO/IEHNE,
JKCIIEPUMEHT, MOJAEIMPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
3¢ deKT, TEXHOIOT U, MaTepUabI.

®u3uka: MaTepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbl, PaJAMOAaKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUM 3apsii, MPOBOIAHUKH,
HOJYNPOBOJHUKHU, AMDJICKTPUKH, (POTOJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CrjiaBbl, (PU3NYECKHE BEIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
OPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, CoJHLIE.

buonorusi: dborocunres, npixanuwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI00pEHHSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BELIECTBA.

I'eorpadus: armocdepa, runpochepa, MHUHEpaATbl, TOPHBIE MOPOJIHI,
MOJIE3HbIE UCKONIAEeMbI€, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOAe OOyYeHHsS XHMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITUANIN3AINN 00YyJarOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATBCSI CHUCTEMOW ITO3UTHMBHBIX IIEHHOCTHBIX OpHMEHTALMN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
YU HAy4YHOMY HAcCJICIMI0, TOHMMAaHMs 3HAYEHUS XUMUYECKONM HAyKH B JKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIeIOBATENbCKOM,  TBOPUECKOM WM JAPYrHX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOLIM B IIpOLEcCE OSTOW Y4YEeOHOH JEeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHYECKUE IMPEICTABICHUS O BELIECTBE M XUMHUYECKOW pEakLuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
IPUPOJHON CPENOM, O POJIM XMMUU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM paboOThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS ATKOTOJIsl, HAPKOTHUKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAY U PE3yJIbTaramM TPYAOBOU NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIECTBOBaHUS, TOHUMAaHHUE [IEHHOCTU 3/I0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAOIIHX 3I0POBBIO U )KU3HU JIFOJCH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEeM M MyTeH WX pEemIeHUsS MOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUST MHPOBO33pEHUSI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC yUueOHbIE eHCTBH (ITO3HABATEIIbHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIe /1eiiCTBUS

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
TOHSITHS JIJIs1 OOBSICHEHUST OTJENbHBIX (PAKTOB M SIBIICHUMN, BRIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCyKAeHHs (MHAYKTHUBHBIC, N€YKTUBHbIE, [0 aHAJIOTUH),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTa), XuMHuuyeckas ¢opMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TaKXKe€ B KA4yeCTBE OCHOBHI i (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCICAOBAHUS, COCTABISATh OTYET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMUMBIX [IJISi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATH ONTUMAJIBLHYIO (POPMY MpEACTaBICHUS UHPOPMALIUUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON AEATENBHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCyXmaemMoi  TeMbl, (OPMYIHPOBATH CBOU  MPEMIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
J1a60paToOpHOM pabOThI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  aJITOPUTM  JIEUCTBUKA TIPU  BBITIOJHEHUM 33JaHUM C Y4ETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

MHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX peE3yNbTATOB IO OCBOSHHUIO 0053aTEIBLHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATETbHOCTA MO  TMOJYYEHHI0 HOBOIO  3HAHUSA, €ro  HWHTEpIpETaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHUX IOHATHUH: aTOM, MOJIEKYJa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIIMH, TEIUIOBON A((EKT peakiium,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpolLIeHTHAs! KOHLIEHTPALHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs GopMmyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCTMHEHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona J[I. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE MMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBa,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKasi ONMHCAHUE IPUMEPAMU MOJICKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOr'O0 »dJEeMEHTa 1o QopMyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHeHHUe, 0000IlIeHHEe, CHCTeMaTU3aluio, KilacCU(PUKaIUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

CleIoBaTh  NpaBWJaM  I[IOJIb30BaHUS ~ XUMHUYECKOM  TOCYJIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAETEHHON MAacCOBOM JOJIEM PaCTBOPEHHOTO BEHIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOydenust B 9 kiacce npeiMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHYECKON pEeaKkUHnH, MPEAEIbHO IOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsi MOHA M0 XUMUYECKON (opmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHHE: OIKChIBATh W XapaKTEPHU30BaTh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHMSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYNI C YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKITNi;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOr'O0 »JJeMEHTa 10 (dopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIIUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapoOonat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHEe, CHUCTEeMaTU3aIuI0, BbBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€SATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitre o kuciorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux 3iemMenToB [[. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAS JUCCOIHALIHS. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6m1as XxapaKTepUCTUKa XUMHUYECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIIIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero H3ydyeHUusi = oOpa3oBaTebHbIE
padoThbI padoThbI
pecypcsl
1 [Ipenmer xumuu. Pons XumMun B :KU3HU 1 bu6mmoreka [IOK
yesjoBeka. Tena u BelecTBa 04.09.2023 |  https://m.edsoo.ru/ff0d210c
5 [Tonsarre o MeTOMaX MO3HAHKS B 1 bubmuorexa [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna bubnuorexa [IOK
paboThl B 1a00OpaTOPUH U MPUEMBI https://m.edsoo.ru/ff0d23dc
3 1 1
oOpallieHus ¢ 1abopaTOPHBIM 11.09.2023 | obopynoBanue Touku
o00opyI0BaHUEM pocta
4 YucTtele BemecTBa U cMecH. CriocoObl 1 bubmuoreka [IOK
paszeneHus cMeceu 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «Pa3nenenue cmecelt (Ha mpumepe 1 1 bubmorexa [JOK
8 | (e TIDTREP 18.09.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMBI 1 MOTEKYIIbI 1 20.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
7 [IpocThie U CIIOKHBIC BEIIECTBA 1 bubmorexa LOK
P H 25.09.2023 | https://m.edsoo.ru/ff0d2a6c
3 XUMHUYECKHe 3JIEMEHThI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHX JIEMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8
9 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [IOK
Xumnyeckas popmyna. BaneHTHOCTD 02.10.2023 | https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae

daTOMOB XUMHYCCKHX 3JICMCHTOB

MaccoBas goist XUMHYECKOTO

obopynoBanue Touku

10 pocra, bubimoteka [IOK
3JIEMEHTa B COSUHEHUH 04.10.2023 httos://m.edsoo.ru/FOd350¢
11 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmorera [JOK
YIPIPHOE Y1 09.10.2023 | https://m.edsoo.ru/ff0d2d50
12 OtHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCUTENIbHAST MOJIEKYJISIpHAst Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
13 KonuuecTBo BemecTBa. Mouib. bu6mmoreka [IOK
MounsipHast macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBIICHHUS. bubmuorexa [IOK
Xumuueckasi peakius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBusi IPOTEKaHUS bubnmoreka [JOK
XUMUYECKUX PEaKIUn 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MaCChl BEIIECTB. bubnnoreka [JOK
XUMHUYECKUE ypaBHEHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruucienust Koau4yecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX bubmorexa LIOK
n . P 08.11.2023 | https://m.edsoo.ru/ff0d5708
peakuuii
Knacce Ka €CK €aKUui
P i buSaorexa LIOK
8 P ’ 13.11.2023 | https://m.eds00.ru/ff0d3f34
3aMeInieHus, 0OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHIMKIIoNeUCT. O000IIeHNE 1 bubmorera [JOK
' ) 15.11.2023 | https:/m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIusl 3SHAHUI
20 Konrponsnas padora Nel no teme bubmmorexa [IOK
«BelmecTBa 1 XUMHUYIECKUE PEAKITHH 20.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas bubnnorexa [IOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kuciopon — snemeHT u 22.11.2023 | https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peakuyi OKUCICHUS bubmmorexa [IOK
POA |PEait ’ 27.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 006 okcumax
Crioco0slI MostydeHust KUCIopo/ia B
23 J1a00paTOPUH M MPOMBIILJICHHOCTH bubmorera [JOK
PATOP P ' 29.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii s ekt xumuueckoi obopynosanue Touku
24 PEaKIyu, TIOHSITHE O pocrta,
TEPMOXUMHUYECKOM YPaBHEHHH, K30~ 04.12.2023 | bubGauoreka [IOK
SHJIOTEPMHUUYECKUX PEAKIUAX https://m.edsoo.ru/ff0d4790
Tonnuso (HedTh, Yroiab U METaH).
25 3ar $I3HeI§I/Ie¢];03 . a, CItocOObI )ero bubmorera [JOK
P VXS, 06.12.2023 = https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[paktuyeckas padora Ne 3 o teme
26 «ITonyueHue u coOMpaHue KUCIOpoaa bubmorexa LIOK
Y 1P PO, 11.12.2023 |  hitps:/m.edsoo.ru/ff0d4ae2
W3YUYEHHE €r0 CBOWCTBY
97 Bopopon — snemMeHT u ripoctoe bub6mmorexa [LIOK
BelecTBo. Haxoxxienue B npupoje 13.12.2023 |  https://m.edsoo.ru/ff0d4dd0
28 DOU3NYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenue Bogopoia 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHEe 0 KUCHOTAX U COJSAX bubmmorexa [IOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MmosTydeHust BOAOPOa B bu6muoteka LIOK
naboparopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
31 [IpakTrueckas pabora Ne 4 o Teme bubnmnoreka [JOK
«Ilonyuenue u coOupanue BoIOPO/Ia, 27.12.2023 | https://m.edsoo.ru/ff0d4f42
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HU3YUYCHUEC €TO CBOMCTBY

MossipHbIii 00bEM Ta30B. 3aKOH

bubnuorexa [IOK

32 ABorajipo 10.01.2024 @ https://m.edsoo.ru/ff0d542¢
Boruncienus 00béMa, KoJIMUeCcTBa

33 BEILIECTBA rasa 1o ero U3BECTHOM bubmorexa LIOK

» n Y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruncnenust 00EMOB razoB 1o

34 ABHEHUIO PEAKIIMN Ha OCHOBE 3aKOHA bubmorexa LOK
b pearm 17.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B

. obopynoBanue Touku
35 duznyeckue 1 XMMHUYECKHe CBONCTBA pocra, BGorexa LIOK
22.01.2024 ’
BOAR 01.20 https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [lonstue 00 bubmuotexa [IOK
WHJHUKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HacbkieHHbIE obopynoBanue Touka

37 Y HEHACBIIICHHBIE PACTBOPBI. pocTta, bu6imoreka [IOK

29.01.2024
MaccoBas 1015 BElIeCTBa B pacTBOpe https://m.edsoo.ru/ff0d5b40
[Ipaktrueckas padora Ne 5 o reme
obopynoBanue Touka
«IIpuroroBiieHre pacTBOPOB C
38 ompeeEHHON MacCOBOM JT0JIeH 31.01.2024 = PO¢T® bubmmorexa LIOK
peal N a o https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»

39 KonTponbnas padora Ne2 o teme bubnuorexa [IOK
«Kwucnopoa. Bomopoa. Boma» 05.02.2024 | https://m.edsoo.ru/ff0d6342
[Tonydyenune u XuMHUYECKHE CBOMCTBA

40 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [IOK

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

41 OcHoBaHUA: cOCTaB, KJIacCU(pUKAITHS, bubmuorexa [IOK

HOMEHKJIaTypa 12.02.2024 | https://m.edsoo.ru/ff0d67ca
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42 [lonyyenue u XuMHUECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHMI 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 Kucnotsl: coctas, kinaccudukarus, bu6nmoreka LIOK
HOMEHKJIAaTypa 19.02.2024 | https://m.edsoo.ru/ffOdfee2
44 OKcuIbl: COCTaB, KiIaccudUKaIus, bubmuorexa [IOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ff0d664e
. obopynoBanue Touka
[TomyueHnue U XUMUYIECKUE CBOWCTBA
45 CHOT 26.02.2004 | POCT, bubnuorexa LIOK
o https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 CHOCOéLII) HiJ'I )eHI/m XI/IMI/I‘{ZEKI/IG bubmmorexa HOK
y YHCHI, 28.02.2024 | https://m.edso00.ru/00ad9474
CBOMCTBA
Ipaktuyeckas padora Ne 6. Pemenue o0opynoBanue Touku
47 AKCIIEPUMEHTANFHBIX 3a7a4 10 TEME pocra,
«OCHOBHBIC KJIACCHI HEOPTaHUICCKHUX 04.03.2024 | BubGmmoreka [JOK
COCJIMHEHUI» https://m.edso0.ru/00ad9b7c
48 I'enernueckas CBA3b MEXKy KilacCaMu bubmuorexa [JOK
HEOPraHUYECKUX COEAUHEHUI 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06001eHre 1 cucTeMaTru3aIus bubmuorexa [IOK
3HAHUH 11.03.2024 | https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o reme
50 "OCcHOBHEBIE KJIACCHI HEOPTaHUMIESCKUX bubmorera [JOK
o P 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
ITepBBle MONMBITKH KJIACCHU(HUKALIMH
51 XI/II\I/)II/I‘-ICCKI/IX 3JIEMEHTOB 1¢£IOH$II"II‘I/IG o bubmorera [IOK
' 18.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYyMIax CXOAHBIX SJIEMEHTOB
59 [lepuonnueckuii 3aKOH 1 bu6nunorexa LIOK
[lepunonnueckasi cucTeMa XUMHIECKUX 20.03.2024 | https://m.edsoo.ru/00ada52c
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anemenTtoB 1. . Menaeneena

53 [lepuopl, rpynImbl, TOATPYIIITHI bubmmorexa [IOK
25.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCcTaB aTOMHBIX bubmuoreka [IOK
siaep. MzoTombl 27.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LIOK
08.04.2024 | https://m.edsoo.ru/00adaébc
cuctemsl /. 1. MengeneeBa
XapakTepucTuKa XMMHUECKOT0
56 3JIEMEHTA 10 €r0 MOJ0KEHUIO B bubmuorexa [IOK
[Tepuonunueckoii cucreme /1. 1. 10.04.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3aKkoHa
57 JUISl pa3BUTUS HayKu U nipaktuku. /. W. bubnmoreka [JOK
MenneneeB — y4€HbIN, IeAaror u 15.04.2024 | https://m.edsoo.ru/00ada96e
TpaXTaHUH
58 DIEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexa [IOK
XUMUYECKHUX AJIEMEHTOB 17.04.2024 = https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsi3b bubmorexa LIOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHas XUMHAYECKast bubnnorexa [IOK
CBsI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOJIsIpHAs XUMUYECKas bubnmnoreka [JOK
CBA3b 29.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneith OkiCIeHis 06.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCANTENHEHO-BOCCTAHOBUTEIbHbBIE obopynoBanue Touka
peakuuu 08.05.2024 | pocra, bubanoreka [JOK
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https://m.edsoo0.ru/00adb076
bubnuorexa [IOK

64 OKHCITHTEIIH H BOCCTAHOBHTEIIH . 13.05.2024 | https://m.edsoo0.ru/00adb076
KonTponbHas padora Ne4 o teme

65 «Ctpoenne atoma. XumMnudeckas 1 bubmmorexa [OK

R ' 15.05.2024 | https://m.eds00.ru/00adb486

CBS3b»

66 PezeprHsblit ypok. O600mIeHne 1 1 bubnmorexa [IOK
cucTeMaTH3aIMsI 3HAHUI 20.05.2024 | https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O6001IEHNE U 1 bubmmorexa [IOK
cucTeMaTH3aIHs 3HAHUI 22.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PesepsHblii ypok. O60011eHNE 1 1 bub6nmoreka [IOK
cucTeMaTH3alysI 3HaHUI 24.05.2024 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Konrpoabnbie | IlpakTtuuyeckue
n/n Bceero H3YYeHH S o0pa3zoBaTeJibHbIE
padoThI padoThbI
pecypchbl
[lepnonnueckuil 3aKoH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMU4eckux annemeHTos Jl. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKHUX JIEMEHTOB 1 bubamorera LOK

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

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHUYECKUX BEILECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasr xuMudeckoi CBS3M M THITHI 1 bubnuorexa [IOK
KPUCTATIMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 I1 0 7 1 1
«IloBTOpeHue u yriyoneHue 3HaHui 19.09.2023
OCHOBHBIX Pa3/esIoB Kypca 8 Kiiacca»

6 Knaccuduxanus XuMuaeckux 1 bub6nmoreka [IOK
peaKIuii Mo pa3InyHbIM MPU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbcb0
IlonaTHE O CKOPOCTH XMMHUYECKON o0opynoBanue Touka

7 peakmuu. [IoHATHE O TOMOTCHHBIX U 1 pocra, bubnmoteka [IOK

26.09.2023
TeTEPOreHHBIX PEAKIHIX https://m.edsoo.ru/00adbe9a
IloHATHE O XUMUYECKOM obopynoBanue Touka

8 paBHOBecHH. PaKTOPBI, BIUSAIOLINE 1 99.09.2023  PocTa, bubmmoreka [IOK

Ha CKOPOCTh XMMUYECKON peaKiuu 1 o https://m.edsoo.ru/00adc28c
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MOJIO’KEHNE XUMUYECKOTO
paBHOBECHS

OKHCIIUTEIbHO-BOCCTAHOBHUTCILHbBIC

obopynoBanue Touka

XUMUYECKUE peaKIMi B PaCTBOPaxX»

9 pocta, bubnuoreka LIOK
peaKtim 03.10.2023 https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHYECKON obopynosanue Touka
10 muccomuanmy. CHiIbHBIE U Cl1a0bIe pocTta, bubmmoreka [IOK
06.10.2023
BJIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honuble ypaBHEHUS peaKiui bubmmorera [JOK
P peartt 10.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
. . obopynoBanue Touka
OCHOBAHUU B CBETE MPEICTABICHUIMA
12 00 2JIEKTPOIUTHYECKON 13.10.2023 | POt bubmmorexa [IOK
P o https://m.edsoo.ru/00add5d8
JUCCOITAITAN
XHWMHUYECKUE CBOMCTBA COJIEH B obopynosanue Touka
13 CBETE MPECTAaBICHUN 00 pocta, bubnuoreka LIOK
. 17.10.2023
3JIEKTPOJIUTUYECKON TUCCOLUUALINT https://m.edsoo.ru/00add8b2
obopynoBanue Touka
14 Ilonsarue o ruaponnse coneu pocra, bubmuoteka [IOK
20.10.2023 https://m.edsoo.ru/00add9d4
15 O06o0061IeHre U CHCTEMaTH3aIIHs bubmuorexa [IOK
3HaHUI 24.10.2023 | https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perienne sKCIepuMEHTATBHBIX bubmmorexa [IOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
Konrponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS TUCCOIUAIIUS bubmorexa LOK
P 8 HHaTup 07.11.2023 | https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO01as XxapakTepuCcTUKa rajJoreHoB.

18 XYWMHUYECKHE CBOMCTBA HA TIPUMEPE bubmorexa HOK
PHMEP 10.11.2023 |  https://m.edsoo.ru/00addfe2
XJiopa
XnopoBogopoa. CojissHas KHCIOTA,
19 XI/IME‘{CCITI/IS cioﬁCTBa MOJTyYCHUE bubmorexa LOK
> HOYH ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MpUMEHEHNE
IIpakTrueckas padora Ne 2 o teme obopynosanue Touxku
20 «IlomyueHue ConsTHOM KUCIOTHI, pocta,
IAVHGHIHE 68 CBOHCTEY 17.11.2023 = Bubamnoreka IIOK
ya https://m.edsoo.ru/00ade348
Bbruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKLU, €CIIU OJUH U3 bubmorera [JOK
PEATHII, A 21.11.2023 | https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OOm1ast XxapaKTepUCTHKA 3JIEMEHTOB bubnnorexa [IOK
VIA-rpymibl 24.11.2023 | https://m.edsoo.ru/00ade64a
ANnoTponHble MOAU(DHUKAIINN CEPBI.
23 Haxoxnenue cepbl 1 €€ coeqIUHEHUI bubmuorexa [JOK
B IIpHpojie. XMMHYECKHE CBOHCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
CepbI
24 CepoBomopol, CTpOEHHE, Bu6nuoreka [TOK
dbu3nUecKre U XUMUYIECKUE CBOWCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KUCIIOTA,
25 (1)I/I3I/I‘I1[6CKI/IIG) u XHl\EquCKHe bubmorexa HOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHUE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE ITPOMBIIIJIEHHOTO CIIoco0a
26 MOJIYYEHUS] CEPHOU KUCIOTHI bubmorexa LHOK
1 P ’ 08.12.2023 | https://m.edsoo.ru/00adec8a

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpeabl COETUHEHUSIMHU
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cepbl

Brrunciieare MaccoBOU JIOJIH BRIXOAA

bubnuorexa [IOK

2! IIPOJYKTA peakLuu 12.12.2023 |  https://m.edsoo.ru/00adec8a
OO0mas XxapakTepucTHKa SJIEMEHTOB

08 VA-rpynmsl. A30T, bubmmorexa [LIOK
pacrpocTpaHeHHe B MPUPOIE, 15.12.2023 | https://m.edsoo.ru/00adeea6
(du3HYeCKre U XUMUYICCKUE CBOWCTBA
AMMuak, ero puznYecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYYEHUE U bubmorexa LIOK

> HOYH 26.12.2023 | https://m.edsoo.ru/00adf004
PUMEHEHHE
[IpaxTrueckas padora Ne 3 o Teme
30 «IlonyueHue aMmmuaka, U3y4eHue ero bubmmorexa [JOK
. Y > HYH 29.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusnueckue u bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA 12.01.2024 | https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATbHBIX

32 oOpeHuid. XuMHUYECKOe bubmmorexa [IOK
YAODP i . 16.01.2024 = https://m.edso0o.ru/00adf518
3arps;3HEHUE OKPY)KAIOIIEH CpeIbI
COCIMHEHUSIMH a30Ta
docpop. Oxe ocdopa (V

33 (bocg)o pHa;I K:fn%)m q)(blzlljm(qelfﬂe u bubmmorexa [JOK

p o 19.01.2024 | https://m.edsoo.ru/00adf68a
XHUMUYECKHE CBOMCTBA, ITOTydCHHE
Hcnonrs3zoBanue gpocdaros B

34 KauecTBE MUHEPAIHHBIX YIOOPECHUH. bu6muoteka LIOK
3arps3HeHue MPUPOJHOMN CpeIbl 23.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu

35 Yraepon, pacipocTpaHEeHHE B bubmuorexa [JOK
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npupoe, PU3NIECKUE U XUMHYECKHE 26.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcupl yriaeposna, ux Gpusnueckue u
36 XHMUYECKHUE CBOMCTRA. bu6mmoreka [IOK
DKOJOTrH4eCcKHe MPoOIeMbl, 30.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yriepoja (1V)
37 VYronpHas KUCIOTa U €€ CoNn bubmorexa LOK
02.02.2024 | https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
38 "[Tonyuenue yriaekuciioro rasa. bubnmnoreka [JOK
KauecTBenHnas peakuust Ha kKapOoHaT- 06.02.2024 | https://m.edsoo.ru/00ae027¢
noH"
[lepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmorera [JOK
P » 09.02.2024 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemnwuii u ero coenuHeHMs bubmorera [JOK
P ! 13.02.2024 = https://m.edso0.ru/00ae080a
[TpakTrueckas padota Ne 5.
41 Pemrenne skcnepuMeHTaNbHBIX 33124 bubnmoreka [JOK
1o TeMe «BakHele HeMeTaIbl 1 16.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCAMHCHHUSD)
KontponbHas padota Ne3 mo teme
42 «BaxHeimre HeMeTauTbl U UX bubmorexa [JOK
20.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHCHHUSI
OOm1ast xapaKTepUCTHKA
43 XAMUYECKHUX IJIEMEHTOB — bu6mmoreka [IOK
MeTa/IoB. MeTayindeckas CBSI3b 1 23.02.2024 | https://m.edsoo.ru/00ael103e

MCTAJUIMYCCKAA KpHUCTAIUINYCCKas
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pemérka. Pu3nveckre CBOMCTBa
METaJJIOB

XMMHYECKHE CBOMCTBA METAJIOB.

bu6nunorexa LIOK

a4 BHeKTpoxmfﬂquKHH pAA 27.02.2024 | https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJlIOB
OO6mmme cnocoOBI MOTYICHUS
MmetauioB. CruiaBel. BerauciieHus 1o
45 aBHECHUSIM XUMUYECKUX PEaAKIUU Bubmiorexa ITOK
P peAKH, 01.03.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COACPKHUT
pUMecH
46 ITousaTre 0 KOPpO3UHU METAILIOB bubmorexa [IOK
bP 05.03.2024 | https://m.edsoo0.ru/00ae1278
bu6mmoreka [IOK
47 Ienounbe Merauis! 12.03.2024 | https://m.edsoo.ru/00ael14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U bu6nunorexa [IOK
KaJIus 15.03.2024 | https://m.edsoo.ru/00ael14b2
49 [Ilen0ouHO3eMENBHBIE METATUIbI — bubnmorexa [IOK
KJIBLMHA 1 MarHui 19.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxueiimme coe TMHEHUS KAJIBIUI Bubmaorexa ITOK
s t 22.03.2024 | https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CUCTEMATHU3AIUS
3HAHWUI 26.03.2024
obopynoBanue Touku
52 JKécTkoCTh BOJBI U CLIOCOOBI €€ pocra,
yCTpaHCHUS 29.03.2024 | Bubmuoreka [JOK
https://m.edsoo.ru/00ae1886
53 [Tpaktrueckas pabora Ne 6 o Teme obopynoBanue Touku
"YKECTKOCTE BOILI I METOIEI €8 09.04.2024 | pocra,
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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

ycTpaHeHus" bubmuorexa [IOK
https://m.edsoo.ru/00aelae8
. bu6nmorexa [IOK
>4 Ao 12.04.2024 = https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
THAPOKCH]IA 16.04.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
> AKeneso 19.04.2024 = https://m.edso0.ru/00ae1d86
57 Oxcupl, THIPOKCUIBI U COJIH JKETIe3a bubmuotexa [IOK
(1) u xemne3a (1) 23.04.2024 | https://m.edsoo.ru/00ae35e6
58 O000611IeHNE U CHCTEMATHU3AIHS
3HaHUU 26.04.2024
[Tpaktrueckas padota Ne 7.
59 Pewrenne skcnepuMeHTaNbHBIX 3324 bubnmoreka [JOK
o Teme «BakHeime MeTaJlTbl U UX 30.04.2024 | https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, €CIIM OIUH U3
50 pEeareHTOB JIaH B U30BITKE WIIH bu6nuorexa LIOK
COJICPXKUT NpUMecH. Berancienus 03.05.2024 | https://m.edsoo.ru/00ae1750
MacCOBOH JJ0JI BBIXOJa IIPOAYKTa
peakuuu
61 O0001IeHNE U CUCTEMATU3 AL
3HaAHUH 07.05.2024
Konrpomnbnas padora Ne4 o reme
62 «BaxkHeime MeTaibl ¥ X 10.05.2024
COEJIMHEHUS
63 BemecTBa 1 Matepualibl B bubnmorexa [JOK



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

[MOBCEHEBHOM JKU3HU YEJIOBEKA 14.05.2024 | https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHHE obopynosanue Touxa
o4 OKpY>KaloIllel cpeibl 1 17.05.2024 | POt bubmmorexa [IOK
https://m.edso0.ru/00ae4270
65 Ponp xumuu B perenun 1 bubnuorexa [IOK
IKOJIOTUYECKHUX TTPOOIeM 20.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O6001eHNE 1 1 bubnmorexa [IOK
CUCTEMATHU3aLMs 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepBHblil ypok. O60011eHNE U 1 bubmmorexa [IOK
cUCTEeMAaTH3aIHs 3HAHUI 23.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O60011eHNE 1 1 bub6nmorexa [IOK
cUcTeMaTu3alus 3HaHUI 24.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

 Xumms, 8 xmacc/ T'abpumensa O.C., Octpoymor W.I'., CnaaxoB C.A.,
AKIoHepHOe 00111eCTBO «M3maTenbcTBO «ITpocBemieHune»
e Xumusa, 9 wnacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnanko C.A., A
AxrmmonepHoe o6miectBo «M3narensctBo «IIpocsemieHue

[udposas naboparopus mo xumuu ydennueckas «Todka pocta»

Kommnekranms

MynbTUIATYHK:

[udpoBoit 1aTUUK ONTUIECKON TIIOTHOCTH
Hudposoit naruuk pH

[udpoBoit 1aTyuk TeMIiepaTypbl TEPMOIIAPHBIT
HudpoBoil 1aTunk 37EKTPONPOBOAHOCTH
[udposoii gatunk Temmepatypsi (-40...+180C)
Habop nabopaTopHoii OCHACTKH

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Kumun .M., IToanseB O.A., Mupomnunuenko [1.B. Iludposas naboparopust
TP o xumuu: yueHudeckas: Meroguueckue pekomenaamuu / J[.M. XKunun,
O.A. IloBanses, I1.B. Mupomunuenko. — Mocksa : [le JIubpwu, 2023. — 92 c.

Kpartkoe pykoBoicTBO 110 3KCIuTYaTanuu 1udpoBoit madoparopun / A.1O.
Hyuxux, C.B. Xomenko, O.A. ITosanses, . M. Kwiun, M.M. Cazonos, I1.B.
Mupomnnyenko.- Mocksa: Jle JTuopu, 2023.-72 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

[Iporpammuoe obecnieuenne k 1udpoBoii madopatopun «Touka poctay 1o
xumun OO0 «HayuHble pa3BiieueHUS»

bubmuoreka IIOK https://m.edsoo.ru/863e600a
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