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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypOBHE OCHOBHOrO 00mero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMUI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepalbHON padoyeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHUEMUUHU MPENoAaBaHusi y4eOHOro npeamera « XuMush»
B 00pa3oBateNbHbIX opranu3anusx Poccuiickoin denepanuu.

[Iporpamma 1o xuMuM Naé€T MPEJCTABICHUE O IMENAX, OOIel cTpaTeruu
OoOy4eHHMs, BOCIHMTAHHMS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
peamera, YCTaHABIIMBAET o0s3aTeNIbHOE IPEAMETHOE COJIEpKaHue,
IIPEAYCMATPUBAET pPACIpEIEICHUE €ro I0 KiaccaM M CTPYKTYpPUPOBAaHHME IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENACT KOJWYECTBEHHBIE W
KaueCTBEHHBIE XapaKTEepUCTHKU COZIep/KaHUS, PEKOMEHAYEMYIO
MOCJIE0OBATEILHOCTh  W3YUYCHHMS XUMHUHU C Y4€TOM  MEXIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€M, JIOTMKM Y4yeOHOro Ipolecca, BO3PAaCTHBIX
OCOOCHHOCTEM OOydYaroluxcs, OMNpeAesisieT BO3MOXKHOCTA MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPEOOBaHHUM K
pe3yibTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJiel U3yUeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATENIbHON JIEATEILHOCTH OOYyYalolerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOM [uisi (OPMHPOBAHUS MHPOBO33PECHHS
oOy4Jaromierocsi, €ro MpeAcTaBICHU O MaTepuaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poJib UrparoT (POpMUpPYEMbIE XUMHEH NPECTABICHUS O B3aUMOIIPEBPAIICHUIX
HEPruu U 00 HBOJIIOLMHU BELIECTB B MPUPOJE, O IMYTAX peUIeHUs rio0aibHBIX
poOJieM yCTOMYMBOIO PAa3BHTHS UYEIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBON U 3KOJOTUYECKON O€30IMacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydenne Xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUSL |
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 00I1IeH U (YHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIHOCOOHOCTEM
OOy4JarommXxcs, HABBIKOB WX CaMOCTOSITEIIBHOW Y4eOHOW JIESITEIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEIOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATBLHOMN eI TeIbHOCTH;

3HAKOMHUT CO CHEHU(UKOW HAYYHOIO MBIILUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsI1a HA €MHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYarOLIUXCS;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHbIM 3HaHHSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHple HampaBiieHUs B OOYYEHHH XUMHH OOECHEYMBAIOTCS CHelupuKon
collepKaHusl  y4eOHOro  mpeameTa, KOTOpbIA  SBIAETCS  MEAaroruyecku
aJlalTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOro noaxoaa K €€ msydeHnro. CoaeprkaHue CKIaAbIBa€TCSd U3 CHCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIMITY
IIOCJIE0BATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona Jl. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpenCTaBlIeHUA 00 AIEKTPOJUTUYECKONM [OHCCOUMALMUA BELIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OJMIIMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJJTHOTO
YPOBHSL K JIPYyrOMYy, BBINOJHSAS (PYHKIMM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTUYECKOrO MPUMEHEHUSI M MOITYYECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYEeT  (hOPMHUPOBAHUIO
IIPEJCTABJIECHNUS O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHUCTEMHOW NPHUPOJABI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HAaHUS B Hayke. M3ydeHHe XUMHM MPOUCXOIUT C NPUBICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaloMMil MUp»,
«buomnorus. 57 kmacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHMM OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATEIBHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaua y4eOHOTro mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX IMOJTOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blKa HayKH, B



NpUOOIIICHUM K HAyYHBIM METOJaM II0O3HAHWS TIPH HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIUi, B HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHHU B Y4eOHO-TIO3HABATEIBHOW U Y4YEOHO-UCCIIEA0BATEIHCKON
NEeSATEIbHOCTH, OCBOCHMM NpPaBWJI 0E€30MacHOr0 OOpalleHusi C BElIeCTBAMH B
MOBCEIHECBHOM KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE
3HAa4YCHHE MPUOOPENTN TaKUE 1T, KaK:

— (dopmupoBaHHEe WHTEIUIEKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOyYEHHS Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEeHUE
OOyJarommXxcs K CaMOCTOSTEIHHOM TO3HABATEIHLHON JEATEIHHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (OPMUPYIONIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHue yCIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUarOIIMMUCS
OTBITA PAa3HOOOPA3HOW MEATETHLHOCTH, IMO3HAHHWS W CaMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBanue oOmEeld QyHKIMOHATHPHON H  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSACHATH W OLICHUBATh SIBJICHUS
OKPYIKaIOIIEro MHpA, MCIOJB3Yysl 3HAHWUS W OMBIT, IMOJYYCHHBIC MPH U3YUCHUHU
XUMUHU, TPUMEHITh WX MPU pPEmIeHHH MpoOjJeM B TOBCETHEBHOW XU3HU U
TPYZIOBOM JIE€SITEIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOMIMXCA TIyMaHUCTHYECKUX OTHOILICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJIOTHYCCKH
1eJIeCO00Pa3HOTO TOBENEHUS B OBITY M TPYAOBON NEATEIHHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbs I OKPYKAIOIIEH PUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HAMPaBICHHOCTH NATbHEUIIETO
oOy4eHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH HAa YPOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJleno0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA

8 KIIACC

IlepBoHayajibHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XMMHM B JKM3HU 4YEJIOBEKA. XUMUS B CUCTEME HayK.
Tena u BemectBa. Du3znyeckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSTHUE
BemecTB. [loHsTHE O MeToAax MO3HAaHUS B XUMHUM. YHCThIE BEUIECTBA U CMECH.
CniocoOnI pazeneHust cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OTHOcuUTENnbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemiectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHCJIAa CTPYKTYpPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHUH.

Pu3nuecKue U XMMHUUYECKHUE SIBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aK0H COXpaHEHHS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Kmaccuduxarms
XUMHUYECKUX PEaKINil (COeMHEHUS, Pa3JIOKEHUS, 3aMEILEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY0H, MpaBuiaMu padboThl B JJAOOPATOPUH U
npuémMamMu o0paleHus ¢ JIabopaTopHBIM O00OpPYOBaHUEM, U3YUCHUE U OMUCAHUE
bu3HUecKuX CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHHE
¢usnueckux (IJIaBJICHUE BOCKA, TasHUE JIbJa, pPacTUpAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUSI BOJbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOMN) SIBJICHHM, HAOMIOACHUE U
OMHMCaHUE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHue THAPOKCUIA
menu (1) mpu HarpeBaHuu, B3aumoieiicTBHE Kene3a ¢ pactBopoM cosd meau (1),
U3Y4YEHUE CIOCOOOB pa3felieHHs] CMECE: ¢ MOMOIBI0 MarHuTa, (pUIbTpOBaHUE,
BbITIApUBaHUE, JUCTUIUISAIMS, XpoMaTorpadus, mpoBeJeHUEe OYUCTKU MOBAPEHHON
ColiM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHHS  OTbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepPKHEBBIX).

BaxHeiine npeacTaBUTe I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBO. Haxoknenue kucimopoma B mpupoe, (U3MYECKHE U XUMHUYECKUE
cBoictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIy4YEeHUs] KHCIIOpOJa B Ja0oparopud U MOpoMbllieHHOCTH. Kpyrosopot
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IaA.

TernoBod »h(dEeKT XUMHUUYECKOW peaklid, TEPMOXUMUYECKUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/lyXa, yCWICHHE MapHUKOBOTro 3 (ekTa, pa3pyiieHne 030HOBOTO CIIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupojie, (GU3MYECKME U XUMHUUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. Kucnotsl u comnu.

Momnsipabiii 00BEM ra3oB. Pacd€Thl M0 XUMHUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelnb. PacTBOpHI.
HacepllieHHble ¥ HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BO/bl. OCHOBAaHMUSI.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4yenoBeKka. KpyroBopot Bojabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coenuueHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3MYecKne W XUMUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [TomyueHne ocCHOBaHUM.

Kucnotel. Knaccuduxamus xkucnor. Homenkmarypa kucnor. Gusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tony4deHnue KUCIOT.

Comu. Homenknatypa coseil. @U3M4YECKUE U XUMHUYECKHE CBOWCTBA COJICH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuii IKChepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U W3YyUYCHUE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpalleHus TopeHus (MoXapa), O3HAKOMJIEHHME C O0Opa3laMHu OKCHUIOB U
ONKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJOpoja (ropeHme), B3auMojcicTBre Bogopoaa ¢ okcugoMm menu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIIEOBAaHUE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMu
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCMOJIb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3sOB HEOPraHWYECKHWX BELIECTB PAa3JUYHBIX KJIACCOB,
HaOII0JICHNEe U3MEHEHUSI OKPACKW WHJIMKATOPOB B PACTBOpaX KUCIOT U LIEIOYEH,
uzydeHue B3aumojeiicTBus okcunaa menu (1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIIOT C METajulaMH, PEaKUUil HEeUTpalh3aluy, IOJIYyYEHHE HEpPaCTBOPHMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa APYTUM K3 PACTBOPa COJIA, PEIICHUE
DKCIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BaXHEWIIne KIacChl HEOPraHMYECKHUX
COCTMHEHUI».

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUuu

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHIbI
U TUAPOKCHUBI.

[lepnognueckuii 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHAas  (QOpMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. MenneneeBa. [lepuoibl
u rpynmbl. OU3NYECKUl CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
IPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Teprnonnueckoir cucrtemsl [[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO FPYNIIaM U EPUOJAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npakTtuku. . M. MeHneneeB — ydy€Hbli U
IPaK/IaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Iporecchl okucaeHus U BOCCTaHOBIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiiu pa3ioKeHUs, COCTUHEHUSA).

Meoswcnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M INPU W3YyYEHMM XHMHMHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BAaHME KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: HAy4YHBIN (akT, TUNOTE3a, TEOpHs,
3aKOH, AaHaliu3, CHHTE3, KiIaccupukanuus, NEePUOJAUYHOCTb, HAONIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYECKUE BEIMYUHBI, €IUHULIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIBHI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, KalMs, KaJlbLHUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JJIEMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
PELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCUHEHUM, TEHETUYECKAs CBSA3b HEOPraHNYECKUX BEILIECTB.

Knaccudukanus XuMAYeCKUX peakiuii Mo pa3IuyHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(DdeKTy, Mo
U3MEHEHUIO CTENEHEeW OKMUCIICHUS! XUMUYECKUX JIEMEHTOB, IO 00OpaTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [loHsTHEe 0 TOMOTE€HHBIX M TeTepPOreHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M IOJO0KEHHE XUMHUYECKOIrO
paBHOBECHSL.

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUU. CocraBneHnue YpaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMHd C  HCINOJb30BAHHEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Kartnonsl, aHnoHbl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoi cBsi3u. CteneHp Auccounanuu. CHUIIbHbBIE U CIA0bIE SJIEKTPOJIHUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIINA HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHMS peakuui. CBOWCTBAa KHUCIOT,
OCHOBaHMW W COJIGM B CBETE TMPEICTABICHUNH 00 AIEKTPOIUTHUECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BCIIIECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peaKkiuu
OT BO3JICUCTBUS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, IMpPOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed M COJIEH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MAaTEPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAHWs]  PEaKlMid  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropeHue, peakiMy pasyioKEeHHs, COCUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TNIOMOIIBIO KAYECTBEHHBIX PEAKIUMHA HA HOHBI, pELICHUE
DKCHEPUMEHTAIIBHBIX 3a]1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJEHCTBHE C METaJNIaM{, HEMETAJUIAaMH, ILEJI0YaMH). XJIOPOBOIOPO.
ConsiHass KUCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. [lelicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHW3M 4YeJlOBEKa. BakHeWluue XJIOpuabl U HX
HAax0JICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue U (uU3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/a U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepel. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHAUYECKHE CBOMCTBA. OKCUABI CEpPbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnmora, ¢uU3MYECKHE M XUMHUYECKHE CBOicTBa (0oOmme Kak
MPENCTaBUTENA Kjacca KHCIOT W chnenuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYEHUsI CEpHOM KHUCIOTHI.
[Ipumenenue cepHor KUcmoThl. COnM CEpHON KUCIOTHI, KAYECTBEHHAs PEAKLINS Ha



cyibdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHH B NpUpojae. XUMHUYECKOE
3arpsiI3HEHUE OKPYIXKAIOIIEH Cpeabl COECIMHEHHUSIMH cepbl (KHCIIOTHBIE JOXK[H,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPeJ0TBPAIIECHHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIECHHs. A30T, paclpOCTpaHEHHE B MPUPO/IE,
(du3nueckue 1 XuMHYeCKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(bu3nYecKre U XMMUYECKHUE CBOMCTBA, OJyYeHHEe U npuMeHeHue. Conu aMMOHus,
uxX Qu3n4YecKknue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHMCOTa, €€ MojdyuyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlMEe Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yao0peHuil. XuMHUYECKOe 3arps3sHEHUE OKPY KAIOIICH Cpellbl COSTMHCHHUSIMU a30Ta
(KUCTIOTHBIE JNOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponueie Moaudukanuu (ochopa, uUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XuMUUECKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yI00PEHHIA.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCJICHUS.  YIJIEepoa,  aUIOTPOIHBIC
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepoaa B npupoje. OKcuabl yriiepoja, ux
¢u3nueckue W XUMUYECKHE CBOMICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rnobanbHOrO TMOTEIJIEHUS KJIMMAaTa, IMapHUKOBBIN
b dexT. YronbHas KucaoTa U €€ cou, UxX (PU3NUYECKUe U XMMUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEJIIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHHUIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHasl KUCIIOTA).
[IpupoaHble HMCTOYHMKK YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
OPOAYKThl WX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BEIIECTBAX: KUpaX, OesKax, yriieBoJax — U UX
poJii B KM3HM 4eJOBEeKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COEIMHEHUM.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npumenenne. CoenuHeHHs KpeMHus B mpupoge. OO6mwue mpenacrtaBieHus o0
okcuse kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThI, UX UCIIOJb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiiembl 6€30MacCHOr0 MCIOJIH30BAHUS
CTPOMUTEIBbHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuui IKChepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
rajoreHOB M HUX COCJUWHEHHI (BO3MOXXHO UCIIOJIB30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasilaMu ceppl H €€  COeQUHEHUSMU  (BO3MOXKHO  HCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Moj JeUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOThHI, HW3YyYEHHE XUMHYECKHUX CBOMCTB
pa30aBIECHHON CEPHON KUCIIOTHI, MPOBECHNE KaUeCTBEHHON peaKInu Ha Cybdar-
WOH W HaOJIOJIeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAITIOB), 00pa3aMu a30THBIX U (HOchHOpHBIX ya0OpEeHUH, MOIyUYEeHue,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHMs U (hochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C ME/BIO
(BO3MOYXHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHHUE, COOMpaHUE, pACO3HABAHUE U U3YUYCHHE
CBOICTB YIJIEKMCIIOTO Ta3a, MPOBE/IEHNE KaYeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a1a4 no TeMe « BaxkHenmme HeMEeTaIUTbl U UX COCTUHEHUSD.

MeTasuiibl 4 UX COeTUHEHMSI

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux ssemeHtos [ .
MenpeneeBa u crpoeHuss atomoB. CTpoeHue MeTtauioB. Mertajuindeckasi CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAss  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HaIpsbKeHU MeTamuioB. Ou3nueckue U XMMHYECKHE CBOMCTBa MeTaiuioB. OOIue
CHOoCcOOBI TONIy4eHUs MeTayioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U



TUJIPOKCUABl HATpusi W Kanusg. lIpuMeHeHHe WENOYHBIX METAUIOB M HUX
COEIUHECHUMN.

[IlemoyHO3EeMENBHBIE METAUIl MAarHUA W KaJbLMK: TMOJIOKEHUE B
[Tepuognueckoit cucreMe xumuueckux 3neMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. PU3nyecKkrne U XMMUYECKUE CBOMCTBA MarHus
W Kanblius. BaxkuHelmue coequHeHHs KalublUs (OKCHUJl, THUAPOKCHUI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUN: TIonoxkeHue B Ileproandeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. N. MengneneeBa, CTpoeHHME aroma, HaxOxJeHHE B Ipupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCH]IA
AJTIOMUHHSL.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aroma, HaxoxJIeHue B mnpupoae. Duzmyeckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUIbl, THAPOKCUIBI U con xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METANIOB M CIUIABOB, HUX (PU3HUYECKUMH
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3WHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHIA
KaJIbIIUS W HATpus C BOJOH (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4€CTBEHHBIX pEaKIMii HAa MOHBI: MarHus, KajbllMs, aTlOMUHUS, I[TUHKA, JKeje3a
(I u xenesza (111), meau (11), HaOMOACHME W OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
MJJaMEHH WOHaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHeunime
METaJUIbl U KX COCMHECHUS».

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM JKU3HM YelIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoiib npu
XAMHYECKUX 0KOTax U OTPABJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXKawllel cpeabl (MpeaesibHas AOMyCTUMast
KOHIIeHTpatus BemiecTB, nainee — [1/1K). Poias xumuu B pernieHnn 3KoJI0rMIeCKUX
npooeMm.

Xumuyeckuii IKcnepumenm:

H3yueHre oOpasIioB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmubnie ceéazu



Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XMMHU B 9 Kitacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BAaHME KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUpuKalus, MEepUOJUYHOCTh, HAOJIIO/ICHHUE,
AKCIEPUMEHT, MOJAECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, MAPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

dus3nkKa: Marepus, aTroM, OJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIH],
W30TOIbI, PAJUOAKTHBHOCTh, MOJIEKYJIA, DJJICKTPUYECKHUU 3apsii, NPOBOJHHKH,
MOJYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIINYECKAs
peméTKa, CriaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, 3KOCUCTEMa, MHUHEpAIbHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJNbTaTbl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOLIETro
o0pa3oBaHUs JOCTUralOTCs B XO0Jie OOy4YEeHHMs] XMMHUU B €AMHCTBE YYEOHOW U
BOCIIUTATEJILHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMH B
OOIIleCTBE TMpaBUJIaMd M HOPMaMU TOBEJEHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOTIO3HaHUSsl, CAMOPA3BUTHUS U COLIMAIIA3AIMN 00yYarOIINXCA.

JIugyHOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS ~ CHUCTEMOM TO3WTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM U
pacuIMpeHue ONbITa ACSITEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIHTYPHOMY, HCTOPUUECKOMY
W HAydyHOMY HACJEIUI0, TIOHUMAHUSI 3HAYCHHS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGOpPMAIHEH O
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rPasKIaHCKOr0 BOCIIMTAHUS:

MpEACTaBICHUSI O COIUAIBHBIX HOpPMax M TNpaBUJaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIEAOBATENbCKOW, TBOPYECKOM W JAPYrUX  BHAAX
NEeSATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJay, BBIMIOJTHEHUA XUMHUYECKHUX
HKCIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpPOlleCC€ OTOW Yy4eOHOM [eATeThbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUWE M TOCTYNKH CBOUX TOBApPHUILEH C MO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHNS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIUE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKA C
MPUPOTHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU TIO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIOAACMBIX MPOILIECCOB U SIBIICHU,
MO3HABATENbHON, WH()OPMAIMOHHOM W YHUTATENBCKOM KYJIbTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Yy4YeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEpPaTypoOn, JOCTYNMHBIMM TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HMCCIEI0BATEIbCKON
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 37I0POBBIN 00pa3 *KWU3HU, OCO3HAHUE TMOCIEJICTBUNA U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS aIKOIoJisi, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUS:

HWHTEpEeC K MPAKTUYECKOMY M3Yy4YeHHUIO TTpodeccuil U Tpyaa pa3audyHOTo poja,
YBOXEHHUE K TPYAYy M pe3yJibTaTaM TPYAOBON JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TMPUMEHEHUS TPEAMETHBIX 3HAHWW TIO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHMBUAYAJIBHOU TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON nMpo(ecCHoHaTBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HMCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
nipaBuiI 0€30MAaCHOTO MOBEJECHUS TTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYAIIHSIX,
YIPOKAIOIIKNX 3/I0POBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pEelIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEION, JIUIS MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HAHUS TJIOOATBHOTO  XapakTepa
HKOJIOTUUECKUX TMPOOJEM M MyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PECHHS OOIIEHAyYHBIE TMOHATHUSA (3aKOH, TEOpus,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, PIKCIIEPUMEHT U JIPYToe.), KOTOPhIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpEeAMETax W IO3BOJISIOT Ha
OCHOBE 3HAHUHN U3 ITUX MPeaAMETOB (GOPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO ydeOHOMU
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKHW, YCTAHABJIMBATh B3aMMOCBS3b C JAPYTMMH IOHATHSMH), HCIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh MPUIMHHO-CIICJCTBEHHBIEC CBS3U MEXIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTyKTUBHBIC, 10 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIOUYCHUS;

YMEHHE TPUMEHSATh B TIpOIlECCe IMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUi,
BBISIBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE HCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KadeCTBE OCHOBBI JJII (OPMHPOBAHUS THUIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GOopMyJIUpOBaTh 00OOIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM TIPEACTABICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHbIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpe
uHGOpPMAllMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBIIIOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPEIEIEHHOIO TUIA, MPUOOPETEHHUE OIbITA B
00JaCT  MCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O UCIOJb30BAHUS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOXKHBIMU CXEMaMH, JHarpaMmMmaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce Yy4deOHOH u
UCCJIeI0BATENBCKON JEATENHHOCTH MH(POPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSHHE OKPY>KAIOLIEH NpPUPOTIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIH) JIUCKYCCHH) TIO
CyliectBy  oOcyxaaemMoil  TeMbl, (OPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMSI IPEIOKEHHOH 3a1a4H;

YMEHUs  NPEJICTaBIATh  MOJYyYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
NESATEIbHOCTY B YCTHBIX W TNHCBMEHHBIX TEKCTax; JieJaTh MPE3CHTAINIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpPUMEHTa (Jab0paTOpHOIo OMbITa,
1abopaTopHOIl pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX TPoOJeM Ha OCHOBE yuéTa OOLIMX WMHTEPECOB U COTJIACOBaHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbBIE YHHBepCcaJbHbIe Y4eOHbIe 1eHCTBUSA:

YyMEHUE CaMOCTOSITENIbHO OMPENEesITh UENH AESITeNbHOCTH, TUIAaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATENbHOCTh, BBIOUPAaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pelieHns y4eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUWM NPU BBINOJHEHUU 33JaHUN C YUYETOM
IOJTyY€HHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBIICHHOW LU, YMEHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enaepaibHOM paboyeil mporpaMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI



nercTBul, cnenuduueckue A OpeAMEeTHOM oOnacth  «XUMHUS», BUBI
JNEATEIBHOCTH IO  IOJYYEHHWIO HOBOTO  3HaHWS, €ro  HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy oOydeHus B 8 kjiacce rpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOJIHAS U HEOJIHOPOHAs), BAaJJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCH(pUKAIUs peaKIuid: peakiuu
COCIIMHCHMSA, PEAKLIHU PA3J0KECHUS, PEAKUUU 3aMEIICHUs, PEaKIUu
oOMeHa, 2K30- U HAOTEPMHUUECKHE PEaKIMH, TeIUIOBOM d(PpdeKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aTroMa, aTOMHas OpOUTallb, PaaAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAas CBsI3b, MOH, KaTMOH, aHWOH, PacTBOP, MaccoBas JOJIsl BEIIECTBA
(IpolieHTHAsI KOHIICHTpAIUsI) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpEIESATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynaM, BHUJ XUMHUYECKOHW CBsS3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e OIKCBHIBATL W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIE TIEPUOJBI, COOTHOCHTH OOO3HAUYEHWsS, KOTOPHIC HMMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sijipa, o0Ilee YUCIO JIECKTPOHOB
U pacrpeesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIMX XUMHUECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 (opmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU pEaKInu;

MIPUMEHSTH OCHOBHBIE OIEpAlMM MBICIUTEIBHON NEATebHOCTU — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMAaTH3aIlI0, KiacCH(pHUKAIUIO,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJIsi WM3Y4Y€HHUs CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUS — HaOJIOJeHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cleloBaTh ~ IpaBWaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaTOpHbIM 000pY/JOBaHMEM, a TakXKe TMpaBUiIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJAA), MPHUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBAaTh U MPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(nmakmyc, heHondranent, METUIOPAHK U JPYTHUE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUIN:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIICEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, KaTaqu3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NIMYecKasi), KpUCTauIMueckasi pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JdOMyCcTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBiieHUS (OpMyT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CB3M (KOBaJICHTHAsl, WMOHHAsg, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XxapakTep Cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HaYeHUsI, KOTOpPhIE MMEITCA B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHECHUI B
npeaenax MaJibIX MNEPUOJIOB U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIIECTB, TIO0 TEIIOBOMY 3G (DEKTy, 0 U3MEHEHHUIO0 CTENEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W creuupuueckrue XUMHUYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

COCTaBJSATh YPABHEHUS JJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, TTOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYISPHYIO H MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (Gopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TOJNB30BAHUS  XUMHYECKOW  TOCYJOM W
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXKe IMpaBWia oOOpameHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHUIO W COOUpPAHHIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKAAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noau-, kapoOonart-, ¢docdar-, cuiHMkar-, cyibdar-, THAPOKCHUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMN MBICTUTEIHHOU NEITEIHOCTH — aHAIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — Il M3y4YeHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, M3MEpPEHHe, MOJCIUPOBAHUE, JKCICPUMEHT (peaabHBIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuyecTBO YacoB
Ne HaumenoBanue pa3iesioB u duekTpoHHbIe (LM pPOBbLIE)
KonTpoJbhsbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Paznea 1. IlepBoHavanbHble XUMHYECKHE OHATHUSA
Xumus — BakHasg 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJI0BEKA

12 BemecTBa 1 xXuMuueckue 15 1 0 bu6mmorexa [IOK

' peaxiuu https://m.edso00.ru/7f41837c

Wroro mo pazneny 20

Pasnea 2. BakHelimne npeacTaBuTe Il HEOPraHU4eCKUX BellecTB
51 Boznyx. Kucnopon. ITonsitue 6 0 0 bu6muoreka [IOK

' 00 okcumax https://m.edso00.ru/7f41837c
59 Bonopon.Ilonstre o kucnorax 3 0 1 bu6nuoreka [JOK

' U CONIAX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubmmoreka [{OK

' OCHOBAHUSAX https://m.edso00.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 but6mmoreka [IOK

HCOPraHNYCCKUX COC,Z[I/IHCHI/Iﬁ

Hroro mo pazneny 30

https://m.edsoo.ru/7f41837¢c

Pazpnen 3. Ilepunoanyeckuii 3axkon u [lepuoguueckasi cucrema xumnueckux 31emMeHToB /. . MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHUTE/IbHbIE 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

[Tepuoanueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6munoreka IIOK
XUMUYECKUX d1eMeHToB /1. . https://m.edso0.ru/7f41837c
MenpneneeBa. CTpoeHue atoma
XHUMHYECKas CBA3b.

3.2 OKHUCITUTEITBHO- 8 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTENBHBIE PEAKIIUU
but6mmoreka [JOK
Hroro no pasxeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


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

9 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NporpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypchl
Paznen 1. BeecTBO U XUMHYECKHUE PeaKI U
11 [ToBTOpenue u yriyoaeHne 3HaHUN 5 1 0 bubnuorexa LIOK
' OCHOBHBIX Pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAs TUCCOIHAIIHS. 8 1 1 bu6nmnoreka [JOK
' XHUMHUYECKUE PEAKLINN B paCTBOPAxX https://m.edso0.ru/7f41a636
Uroro no pazaeny 17
Pasnen 2. HemeTa/uibl 1 HX COeIMHEHUS
51 OO0mmas XxapakTepuUCTHKa XUMUIECKUX 4 0 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuUCTHKa XUMUYIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [JOK
' PyTHE!. £-€p https://m.edso00.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.3 sanemeHToB VA-rpynmsl. A30T, pocdop u ux 7 0 1 Bubmmorexa [IOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mast XxapaKTepPUCTHKA XUMHUYECKUX
24 anemeHToB |V A-rpynmsl. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ' poa https://m.edso00.ru/7f41a636
KPEMHHUH M UX COCITUHCHHUS
Hroro mo pasneny 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

Pa3zgea 3. MeTaubl M HX COeIUHEHU S

. bubnmuorexa [JOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edso00.ru/7f41a636
N but6mmoreka [JOK
3.2 Baskneiiine MeTajUIbl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpy:Kamoumas cpeaa
4.1 BemectBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' 1 p https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE Bpemst 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68


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

IHOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kontpoasnubsie IIpakTnyeckue
n/n Bcero H3y4YeHUS o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypen:
[Ipenmet xumuu. Poiap XuMuu B 5KU3HU 1 0 0 bu6mmoreka [JOK
yejgoBeka. Tena u BemecTna 05.09.2024  https://m.edsoo.ru/ff0d210c
ITongarne o MeTo1ax MO3HAHUSA B 1 0 0 bu6nmoreka [JOK
XUMUHU 05.09.2024  https://m.edsoo.ru/ff0d227e
[Tpaktuueckas pabora Ne 1 «IIpaBuna
paboThI B 1a00paTOPUU U MPUEMBI 1 0 1 bubmmorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM 12.09.2024  https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM)
Yucteie BemecTBa U cMecH. CIocoObl 1 0 0 bu6nmoreka [JOK
pazzeneHust cmecein 12.09.2024  https://m.edsoo.ru/ff0d26ca
[TpaxTrueckas padora Ne 2 Eub 1IOK
B HOJIMOTEKA
«Paspenenne cmecei (Ha npumepe ! 0 1 19.09.2024  https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHOMN COJIHN)» R T '
Bbu6nmorexa [JOK
A 1 0 0
TOMBL I MOIICRYIIHL 19.09.2024  https://m.edsoo.ru/ff0d2a6c
XuMHUYeCKue 3JIEMEHTHI. 3HAK! 1 0 0 bubmuoreka [JOK
(CUMBOJIBI) XMMHUYECKHUX 3JIEMEHTOB 26.09.2024  https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
IT 1
POCTHIE H CIOAHHIE BefiecTna 0 0 26.09.2024  https://m.edsoo.ru/ff0d2a6c
Bbu6muorexka [JOK
ATOMHO-MOJICKYIIAPHOE yiCHHE ! 0 0 03.10.2024  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmorekxa [JOK

1 X .B
0 mitieckas gopuyna. Bazentnocts 03.10.2024  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX IJIEMEHTOB
1 OTtHOocHUTeNnbHAs aTOMHAas Macca. bubnuorexa [JOK
OTHOCUTENbHAs MOJIEKYJIsIpHAs Macca 17.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XHMHYECKOT0O bu6muorexa [JOK
DJIEMEHTA B COEIUHEHUN 17.10.2024  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bu6mmorexa [{OK
Momnsipaast macca 24.10.2024  https://m.edsoo.ru/ff0d5230
14 Pu3nuecKue 1 XUMUYECKHUE SIBJICHUS. bubnuorexa [JOK
XuMHUYecKast peaKius 24.10.2024  https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yciao0BHsI IPOTEKAHUS bubnmorexa [IOK
XUMUYECKHUX PEaKIui 31.10.2024  https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnmnoreka [JOK
XUMHYECKUE YpaBHEHUS 31.10.2024  https://m.edsoo.ru/ff0d3b88
Brruucnenus konmdecTBa, MacChl
17 BEILIECTBA 10 YPABHCHUAM XUMHYECKUX bubmorexa HOK
B . P 07.11.2024  https://m.edsoo.ru/ff0d5708
peaxiuit
Krnaccudukanus XHMAYECKAX PEaKIIHi
18 (coeMHEHUS, PA3IIOKCHHS bubmmorexa [JOK
A P ’ 07.11.2024  https://m.edsoo.ru/ff0d3f34
3aMeIIeHHsI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIoneAUCT. O000IIeHHE 1 bubmmorexa [JOK
H AT Hj 14.11.2024  https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIis 3HAHUH
20 Kontponbhas padota Nel o teme bubnuoreka [IOK
«BelecTBa U XUMUYECKUE PEAKIIUID) 14.11.2024  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnnorexa [HOK
Bo3nyxa. Kucnopon — snemeHT u 28.11.2024  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IMPOCTOC BCUICCTBO. O30H

duznuyeckre 1 XUMUYECKHE CBOMCTBA

22 KHCII0poJia (peakliiy OKUCIIEHUS bubmorexa HOK
poAa {peakdl ’ 28.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 006 oxcuaax
CriocoOFI Iojryue ciaoponaa
23 JI:GO aTI); r;; iqn H(I)/I;BI;II_/IHJiIeIfH(iTI]?I buGnnorexa [JOK
PaTOpHIL 1 TIp ' 05.12.2024  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TemnoBoii 3¢ ekt xumuueckoit
24 peaKiuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, FK30- U 05.12.2024  https://m.edsoo.ru/ff0d4790
IHIOTEPMUICCKUX PEAKITUIX
To o (HedTh, yTo eTaH).
25 3a1f1 J;iieézeqézz o anzélofoébf c)ero bubmorexa LHOK
P Ayxa, 12.12.2024  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[TpakTuueckas pabora Ne 3 o Teme
26 «ITomyyeHnue u coOnpaHue KHCIOpoOIa bubmmorexa [JOK
7 . P POAd, 12.12.2024  https://m.edsoo.ru/ff0d4ae?2
W3YYEHHUE €r0 CBOMCTBY»
97 Bomopon — anemeHT u nipoctoe Bbu6nmorexa [JOK
BemecTBo. Haxoxaenue B mpupoje 19.12.2024  https://m.edsoo.ru/ff0d4dd0
98 duznyecKre 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
Bozopoaa. [I[pumenenne Bogopoaa 19.12.2024  https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KMCIIOTaX U COJISIX bubnmorexa [JOK
26.12.2024  https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI Mosty4eHus BOA0poia B bubmmorexa [JOK
naboparopuu 26.12.2024  https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 mo Teme
31 «ITonydyeHnne u cobupaHue BOIOpoOIa bubmorexa LIOK
e P Aopoa, 15.01.2025  https://m.edsoo.ru/ff0d4f42

HN3YUCHHUEC €TO CBOMCTB»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MoutsipHbIii 00BEM Ta30B. 3aKOH

bu6mmorekxa [JOK

32
ABoraapo 15.01.2025 @ https://m.edsoo.ru/ff0d542e
Brrauciaenus 00n€ma, Koin4yecTBa
33 BEIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [TOK
. .. Y 22.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrancienust 00M0B ra3oB O
34 aBHEHHIO PEaKIIMU Ha OCHOBE 3aKOHA bubmiorexa LIOK
P N peaitt . 22.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 ®du3ndecKue U XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
BOJBI 29.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bu6mmoreka [IOK
HMHJUKAaTOpax 29.12.2025  https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 51 HI;HaCBIpeHHBIE aCTBOPBI B bubmmorexa [TOK
B P pEL 06.02.2025  https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BeIlecTBa B pacTBOpe
[TpakTuyeckas padora Ne 5 o Teme
38 «ITpuroroBiieHrEe paCTBOPOB C bubnuorexa [JOK
onpeeIEHHON MacCOBOM JTOJIEeH 06.02.2025  https://m.edsoo.ru/ff0d5eba
PpacTBOPEHHOTO BEIIECTBAY
39 Konrponsnas padora Ne2 o treme bub6mmorexa [IOK
«Kwucnopoa. Bomopon. Boxa» 13.02.2025  https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiaccupuKaIus, bubnuorexa [JOK
HOMEHKJIaTypa 13.02.2025  https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [TOK
’ P 27.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUs: COCTaB, KIaCCU(PUKAIIHS, bu6nunorexka [JOK
HOMEHKJIATypa 27.02.2025  https://m.edsoo.ru/ff0d67ca
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43 [Tonydyenue u XuMHU4YECKHE CBOMCTBA bubnnorexa [JOK
OCHOBaHHI 27.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa 06.03.2025  https://m.edsoo.ru/ffOdfee2
45 ITony4yeHnue U XUMHYECKUE CBOMCTBA bub6nuoreka [IOK
KUCIIOT 06.03.2025  https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCOéLI: HI([)JI ‘l)eHI/DI XHMHquKHe bubmorexa HOK
N YR 13.03.2025 https://m.edsoo.ru/00ad9474
CBOIiCTBa
[Ipaktuueckas padota Ne 6. Pemenne
47 JKCIEPUMEHTAIBHBIX 3a/a4 I10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX 13.03.2025  https://m.edsoo.ru/00ad9b7c
COCAUHEHUI
48 ['eneTnueckas cBsI3b MEXKy KilacCaMu bubnnorexa HOK
HEOPraHWYECKUX COETMHEHUI 20.03.2025  https://m.edsoo.ru/00ad9a50
49 O06001IeHre U CUCTEMATH3AIIHS bubmuoreka [JOK
3HAHUUI 20.03.2025  https://m.edsoo.ru/00ad9ch?2
Konrponsnas padora Ne3 o treme
50 "OCcHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LHOK
o P 27.03.2025  https://m.edsoo.ru/00ad9ela
COeIMHEHUI
ITepBbie TOMBITKY KIacCUPUKAITTN
51 XHMHUYECKHX dJIeMeHTOB. IToHsATHE O bubmorexa HOK
' 27.03.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX SJIEMEHTOB
[lepuoauueckuii 3aKOH U
52 [lepuoguueckas cuCTEMa XUMHUUECKUX bubmorexa HOK
pron 27.03.2025  https://m.edsoo.ru/00ada52c
snementoB /1. 1. MenaeneeBa
53 Ilepuonst TIIBI, TTOATPYIIIEI bubnnorexa [IOK
PHOBL, TPYHITEL HOATPYH 03.04.2025  https://m.edsoo.ru/00ada52c
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Ctpoenune atoMoB. COCTaB aTOMHBIX
anep. N3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aToMoB 3JieMeHTOB [leproanueckoit
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTuKka XUMHYECKOTO
3JIEMEHTA IO €T0 MOJIOKEHHUIO B
[Tepuoanueckoii cucreme /1. U.
Menpeneena

3nauenue [lepuonnyeckoro 3akoHa
JUISl pa3BUTHA HayKH W npaktuku. J[. 1.
MenneneeB — y4€HbIHN, IEaror u
rpaXkJJaHUH

DIIEKTPOOTPULIATETLHOCTH ATOMOB
XUMUYECKHUX AJIIEMEHTOB/
Bcepoccuiickas npoBepouHasi pabota

HMonHas xuMu4ecKas CBSI3b

KopanenTHas MMoJIsIpHasd XUMHUUYCCKasd
CBA3b

KopanenTHas HCIMOJIAPpHAad XUMHUYCCKasd
CBA3b

CreneHb OKUCICHUSA

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC
peaKuuun

OKHUCIIUTEIIN U BOCCTAHOBUTEIN

03.04.2025

03.04.2025

17.04.2025

17.04.2025

24.04.2025

24.04.2025

24.04.2025

08.05.2025

08.05.2025

08.05.2025

15.05.2025

bu6mmorekxa [JOK
https://m.edsoo.ru/00ada342

bubmnoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

Bbu6muorexa [JOK
https://m.edsoo.ru/00adaab8

bu6nmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

bu6nmnorexa [JOK
https://m.edsoo.ru/00adae28

bu6mmoreka [JOK
https://m.edso0.ru/00adb076

bu6nunorexka [JOK
https://m.edsoo.ru/00adb076
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KonTtponbhas padota Ne4 o teme

bu6mmorekxa [JOK

65 «Crpoenne atoma. Xumiricckas ! 15.05.2025  https://m.edsoo.ru/00adb486
CBSI3b)»

66 PesepBHbIif ypok. O6001IeHNHE 1 1 bubnnorexa HOK
CHCTEeMaTU3alns 3HaHUI 22.05.2025  https://m.edsoo.ru/00adb33c

67 PesepBublit ypok. O0001IeHNE U 1 bub6mmorexa [IOK
cucTEMAaTU3aIMA 3HAHUI 22.05.2025  https://m.edsoo.ru/00ad9cb2

68 PesepBublit ypok. O000mIeHNE U 1 bubmmorexa [IOK
CHCTeMaTH3aIlrs 3HaHUI 22.05.2025  https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYeHHs oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
[Iepnoanueckuii 3aK0H.
Ilepuoanueckas cucrema 1 0 0 bubnnorexa HOK
XUMHYECKUX deMeHToB Jl. U. 05.09.2024  https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUH
. bu6mmoreka [{OK
CBOICTB XUMHUYECKHX IIEMEHTOB 1 0 0

05.09.2024  https://m.edsoo.ru/00adb6b6

TIEPBBIX TPEX MIEPHUOJIOB

Knaccudukanus 1 HOMEHKIIaTypa 1 0 0 bubmmorexa [JOK
HEOPTaHWYECKUX BEIIECTB 12.09.2024  https://m.edsoo.ru/00adb7e2
Bujapl XUMU4YeCKOW CBSA3U U TUITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUTMYECKHUX PEIIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTtponbnas padora Nel mo teme

IT i 1 1 0
«IToBTOpeHue u yruyOneHue 3HaHHUMA 10.09.2024
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
Knaccudukanmst Xumuaecknx 1 0 0 bubnuorexa [JOK
PEaKIMiA 110 Pa3TMYHBIM MMPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN

eakiuu. [[oHATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa [JOK
PCAItHIH. 26.09.2024  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[TonsiTe 0 XUMUYECKOM

bu6mmoreka [JOK

paBHOBeCHH. PaKTOPBI, BIUAIOLINE 1 0 0

26.09.2024  https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMHUYECKON PEAKLIUU U



https://m.edsoo.ru/00adb59e
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MOJIO’KEHNE XUMUYECKOTO
paBHOBeCHs

OKHCIUTEITEHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [{OK

9
peakuuu 03.10.2024  https://m.edsoo.ru/00adcade
Teopus 23IEKTPOIIUTHYECKON
10 uccoruanuu. CUiIbHbIE U c1adble Bubmorexa HOK
A HHAtHH. 03.10.2024  https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrie ypaBHEHUS PEAKIINHA bubmmorexa LIOK
P peartt 03.10.2024  https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUU B CBETE MPEACTABICHUI bubnuorexa [JOK
00 DIIEKTPOTUTHIECKON 17.10.2024  https://m.edsoo.ru/00add5d8
IIUCCOLHAINA
XUMHYECKHE CBOWMCTBA COJIEN B
13 CBeTe IpeAcTaBIeHUl 00 bubmorexa LIOK
pea N 17.10.2024 @ https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOIMAIIIH
14 O06o001eHre U cucTeMaTU3aIHs bubnuorexa [JOK
3HAHUHN 24.10.2024  https://m.edsoo.ru/00addd12
15 Tloustue o ruaponuse cojien Bubmorexa OK
AP 24.10.2024  https://m.edsoo.ru/00add9d4
[TpakTrueckas pabora No 1.
16 «Pemenne s3KciepuMEHTAIILHBIX Bubmaorexa OK
P 31.10.2024  https://m.edsoo.ru/00addbfa
3a1a4»
KoHnTtponbhas padora No2 o teme
17 «DIEKTPOIIUTHUECKAS TUCCOLUALIUA bubmmorexa LIOK
P A HHALIL. 31.10.2024  https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUN B PACTBOPAX)»
18 OO0m1as XxapakTepucTHKa rajJoreHoB. bubnnorexa [JOK
XHUMHUYECKUE CBOMCTBA HA IPUMEPE 07.11.2024  https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopoa. CosisiHast KUCIIOTA,

19 XUMHUYECKHE CBOUCTBA, MOJTyUYEHNE brbmorexa [TOK
> HOTYHEHHE, 07.11.2024  https://m.edsoo.ru/00ade104
pUMEHEHNE
[IpakTryeckas padora Ne 2 o Teme
20 «ITomydennie consTHON KUCTOTHI bubmorexa HOK
YR 0T ’ 14.11.2024  https://m.edso0.ru/00ade348
U3y4eHUE e€ CBOKWCTBY
Brruncnenus o ypaBHEHUSIM
21 XUMUYECKUX PEAKIUN, €CITH OJUH U3 bubmorexa [TOK
PEAIITE, A 14.11.2024  https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCcTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl 28.11.2024  https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(UKALIUN CEPBHI.
93 Haxoxnenue cepbl U €€ COeIUHEHHI bu6mmoreka [JOK
B IIpupoie. XMMHUYECKHUE CBOICTBA 28.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOeHHUE, bubnuoteka [JOK
bu3NYecKue U XUMHUYECKUE CBOMCTBA 05.12.2024  https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ®H3H£LCKH§IIXH;;HGCKHG bubmmorexa [JOK
. 05.12.2024  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHECHHE
XVUMHYECKUE peaKlnH, JIekKallnue B
OCHOBE TIPOMBIIIIEHHOTO criocoba
26 MIOJIY4E€HUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUECKOE 3arpsi3HEHUE 12.12.2024  https://m.edsoo.ru/00adec8a
OKpY>KaroIlei cpebl COCTUHEHUSIMHU
cepbl
27 Brrunciienue MaccoBoii JOIM BBIX0/1a bubmnoreka [IOK
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MPOAYKTa PEaKIuu 12.12.2024  https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKA SJICMCHTOB

08 VA-rpynmnsl. A30T, bubnnorexa [JOK
pacIpoCTpaHEHUE B IIPUPOJIE, 19.12.2024  https://m.edsoo.ru/00adeea6
buznyecKkue 1 XUMHUIECKHE CBONCTBA
AMMHaK, ero Gu3nUecKue u

29 XUMUYECKHUE CBOUCTBA, MOJTyYeHUE U bubmorexa [TOK

> HOIYA 19.12.2024  https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTryeckas padora Ne 3 o Teme
30 «ITonmyyenne aMmmuaka, U3y4yeHue ero bubmorexa HOK
e Y 19.12.2024  https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCnoTa, €€ pusndeckue u bubnnorexa HOK
XUMHUYECKHUE CBOMCTBA 26.12.2024  https://m.edsoo.ru/00adf306
Hcnonp30oBaHre HUTPATOB U COJEH
aMMOHUS B KQUECTBE MUHEPAITBbHBIX

32 o0peHuii. XMMHUYECKOe bubmorexa HOK
Y0P ' . 26.12.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH cpebl
COCTMHEHUSMH a30Ta
®docdop. Oxcua pochopa (V) u

33 @ch;p;aﬁKﬂilf;a%;;;ﬂieiKHeH bubmmorexa [IOK

P . 15.01.2025  https://m.edso0o.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOTy4YCHHE
Hcnons3oBanue GochaToB B

34 KayeCcTBE MUHEPAJIbHBIX Y100pEHUI. bubnuorexa [JOK
3arpsi3HeHUE IPUPOJAHOU CpPeabl 15.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacpocTpaneHHue

35 nr; E z gn;Eieéz;JZ::;Miqecxne bubmmorexa [JOK

PHPOZE, 22.01.2025  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcuppl yraeposa, ux pu3ndeckue u
XUMHUYECKHE CBOUCTBA.
OKosornyeckue npooIeMsl,
CBsi3aHHBIE ¢ OKcuoM yriepoaa (1V)

YronnbHasg KHCI0Ta U €€ COIn

[IpakTuueckas padora Ne 4 o Teme
"I[Tony4yeHue yrieKuciaoro rasa.
KauecTtBeHHast peakuus Ha KapOOHAT-

n

HOH

[TepBoHavanbHBIEC TOHATHS 00
OpPraHNYECKUX BELIECTBAX KaK O
COEIMHEHMSX YIIIepoaa

Kpemnwuii u ero coenuuenus

[TpakTuueckas padota Ne 5.
Pemienue skcnepuMeHTANIbHBIX 33724
1o TeMe «BakHelre HeMeTauIbl U
UX COCIUHEHUSD)

KoHnTtponbhas padora Ne3 o teme
«BaxHeinre HeMeTauIbl U UX
COEIMHEHHUS»

OO0m1as xapakTeprucTuKa
XUMUYECKHUX JIEMEHTOB —
MeTauioB. MeTraminueckas CBs3b U
MeTaJuInuecKasi KpuCTalinuecKast
pewmérka. Pu3nvecKue CBOMCTBa
METaJIJIOB

22.01.2025

29.01.2025

29.01.2025

06.02.2025

06.02.2025

13.02.2025

13.02.2025

27.02.2025

bu6mmorexa [JOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢

Bbu6nmorexa [JOK
https://m.edsoo.ru/00ae027e

bubmnoreka [IOK
https://m.edsoo.ru/00ae054¢

Bbu6nmorexa [JOK
https://m.edsoo.ru/00ae080a

bu6nmoreka [JOK
https://m.edsoo0.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae0el8

bu6mmorekxa [JOK
https://m.edsoo.ru/00ae103e
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XUMHAYECKHAE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUUECKUI P bubmorexa LIOK
p . pAA 27.02.2025  https://m.edsoo.ru/00ael1156
HaANPSOKEHUN METaIOB
OO6mue crmocoOb! MOTyIeHUS
MeTaiuioB. CiutaBel. Beruucienus mo
45 ABHEHUSIM XVMHUYECKUX PEaKIII Bubmorexa ITOK
P peariue, 06.03.2025  https://m.edsoo.ru/00ae1156
€CJIM OJIH U3 PEareHTOB COACPIKUT
npuMecH
46 [MoHsTHE O KOPPO3UH METAIUIOB bubmorexa LOK
PP 06.03.2025  https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47
Wenorsie MeTanIEL 06.03.2025  https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnmnorexa [JOK
KaJTus 13.03.2025  https://m.edsoo.ru/00ae14b2
49 IIlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaAJIBIIUA 1 MarHuH 13.03.2025  https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTUHEHNS KaJIbIHA bubmmorexa [JOK
A t 20.03.2025  https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3ALUS
3HAHUI 20.03.2025
59 JKécTkocTh BOMIBI U CIOCOOEI €€ bubmnoreka [HOK
YCTpaHEHUS 27.03.2025  https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 1o reme
53 "YKEcTKOCTh BOIBI U METOMEI €€ bubmmorexa LHOK
" A A 27.03.2025  https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuoreka [JOK
4 A
> JITOMIHIH 27.03.2025  https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOWCTBA OKCHIA U bubnmoreka [JOK


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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
https://m.edsoo.ru/00ae1c64

THAPOKCHIA 03.04.2025  https://m.edsoo.ru/00ael1c64
bu6munorexa [JOK
56 Keneso 03.04.2025  https://m.edsoo.ru/00ae1d86
57 OKcuibl, TUIPOKCUIBI U COJIM JKEJIe3a bubmmnorexa [JOK
(1) u xene3a (1) 17.04.2025  https://m.edsoo.ru/00ae35e6
58 O0001eHre U cCUCTEMAaTU3 AU
3HaHUI 17.04.2025
[TpakTrueckas pabora Ne 7.
59 Pemenune skcriepuMeHTaIbHbIX 3a/1a4 bubnuorexa [JOK
1o teme «BaxxkHeillne MeTamisl U UX 24.04.2025  https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brraucienus o ypaBHCHHUSIM
XUMHUYECKHUX PEaKIIHiA, €CJIH OJIUH U3
60 pEareHToB JIaH B U30BITKE WIIN bubnnorexa HOK
COJIEPXKUT NpUMecH. Briuncnenus 24.04.2025  https://m.edsoo.ru/00ael1750
MacCOBOH JOJIH BBIXOJIa MMPOJIYKTa
peaxumn
61 O0001IeHrEe U CHUCTEMAaTU3 AN
3HAHUH 08.05.2025
KontponbHas padora Ne4 o teme
62 «BakHenmme MeTaIbl U UX 08.05.2025
COCITUHEHUS
63 BemectBa u matepuansl B bu6nmnorexa [JOK
MOBCE/IHEBHOM JKM3HU YEJIOBEKA 15.05.2025  https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnorexa [JOK
OKpPY’KaroIleH cpepl 15.05.2025  https://m.edsoo.ru/00ae4270
65 PesepsHblit ypok. O60011eH1e 1 bubnuoreka [IOK
cUCTeMaTH3alusl 3HAaHUH 22.05.2025  https://m.edsoo.ru/00ae0dOa



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

66 Ponb xumMuu B penieHun 1 bubnnorexa [JOK
IKOJIOTUYECKUX MPOOIEM 22.05.2025  https://m.edsoo.ru/00ae4270
67 PesepsHslil ypok. O6001ieHne u 1 bubnnorexa [JOK
cUCTEeMaTu3alus 3HaHUM 22.05.2025  https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O000IIeHNE 1 1 bub6nuoreka [IOK
cUCTeMaTH3alysl 3HaHUH 22.05.2025  https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus. 8 kiacc: Yue0. mis odmeoopazonar. yupexaenuit/O.C. ["abpuensH.-
M.: Ipoda, 2019.
» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymo WU.I'., Cnaakos C.A.

AxrmmmonepHoe o6mectBo «M3marenberBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIBI IS YUUTEJA

Meroauueckue nocodust k YMK O.C. I'abpuensin

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c
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