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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMsS COCTaBJI€HA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi, npeacrasieHHbx B ®I'OC OO0, a takxke Ha OcHOBE (enepanbHON pabodeld mporpaMMel
BOCIIUTAHUS U C y4ETOM KOHIEMIMU IMPENoIaBaHusl YIeOHOro mpeaMera «XuMHs» B 00pa30BaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma o XuMuM Ja€T MPEACTaBICHUE O LENAX, OOl cTpaTeruu 00y4eHHs, BOCIUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMH Y4YeOHOIO MpEeaMeTa, yCTAaHABIMBAECT 00s3aTelNbHOE NPEAMETHOE
CoJIep’KaHue, MPEeNyCMaTPUBAET PacHpeelIeHUE €ro Mo KiaccaM U CTPYKTYpUpPOBaHHUE IO paslenaM U
TEMaM MporpamMMmbl IO XHMHH, OIPEAEHAET KOJUYECTBEHHbIE U KAYECTBEHHbBIE XaPaKTEPUCTUKU
COJIEp’KaHusl, PEKOMEHAYEMYIO IOCJIEI0BATEIIbHOCTh M3YyUEHUS] XUMUU C YYETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOTO IpOLecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJarouiuxcs,
OIpeJieNIieT BO3MOXHOCTH MpEeAIMeTa JUIsl peain3alui TpeOOBaHMW K pe3yabTaTaM OCBOSHHSI OCHOBHOM
o0pa3oBaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHUU K
pe3yibrataM OOyueHHUsT XMMHM Ha YpOBHE Il€JIed M3Yy4€HHs IpeIMeTa U OCHOBHBIX BUJOB y4eOHO-
[I03HABATEJIbHOM JE€ATEIbHOCTU 00YUaIOLIETrocs 10 OCBOEHUIO YU€OHOTO COAEPIKAHMUSL.

3HaHWE XUMHH CIY)KAT OCHOBOH Il (POPMHUPOBAHUS MHPOBO33PEHHS OOYy4aromerocsi, ero
MIPEJICTABICHU O MaTepHalbHOM €IMHCTBE MMpA, BAXHYIO pOJIb HUIparoT (opMHpyeMble XHUMHEH
MIPEJICTAaBICHMS O B3aMMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJAE, O IMYTIX PEIICHUs
JI00ANBHBIX MTPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIIEBOU U
9KOJIOTUYECKON O€30IacCHOCTH, MPOOJIEM 3paBOOXPAHCHHUS.

N3ydenue xumuu:

CMOCOOCTBYET pealM3allid BO3MOXKHOCTEH /Il CaMOpa3BUTHA H (OPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ 001mel n QyHKIIMOHATEHOW TPaMOTHOCTH;

BHOCHT BKJIaJI B ()OPMHUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaromInXcsi, HAaBBIKOB
X CaMOCTOSITEIbHOM Y4eOHOH JesTeNIbHOCTH, 3KCIEPUMEHTAIbHBIX U MCCIEA0BAaTENbCKUX YMEHUH,
HE0OXOJIMMBIX KaK B IIOBCETHEBHOM )KU3HH, TaK U B IPO(ECCUOHATBLHON JeSITEIbHOCTH;

3HAKOMUT CO CIeU(UKON HAyYHOIO MBIIUIEHUS, 3aKJIaJbIBa€T OCHOBBI IIE€JIOCTHOI'O B3IJIsAa Ha
€IMHCTBO MPHUPOJbI U YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU €CTECTBEHHO-
Hay4YHOM rpaMOTHOCTH O0y4arOUINXCs;

Croco0CTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHMSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTMYECKOE 00pa3oBaHHe 00y4arOIINXCS.

JlanHble HampaBiieHUs B O0YYEHUM XMMHU 00ECIeUMBAIOTCS crenu(pUKON coJiep:KaHus yueOHOTro
IpeMeTa, KOTOPBIM ABIISETCS MEeJaroriuecky aJanTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAyKH XMMUU Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOIO 0O0IIEero oO0Opa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHHE
OOyYaloOlMMUCS CHCTEMbI IE€PBOHAYAIBHBIX MOHATHUM XHMHHM, OCHOB HEOPraHM4YeCKOW XHMHHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CtpyKkTypa cofepkKaHusi MPOrpaMMBbl [0 XMMHH C(OPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOJIX0a K
e€ uzydenuto. Coziep>kaHue CKIIQJbIBAETCS U3 CUCTEMBI MMOHATHI 0 XUMUYECKOM 3JIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOM peakiuu. O6e 3TU CUCTeMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIIUITY
MOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBIEHUHN 00 3JIEKTPOIUTHUECKON AUCCOIMAIIMH BELIECTB B pACTBOPaX.

Teopernueckre 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE SMITUPUYECKH MOTYYEHHBIX U OCMBICIEHHBIX
(hakToB, pa3BUBAIOTCSA MOCIIEOBATEILHO OT OJTHOTO YPOBHSI K APYTOMY, BBINIOJHAS (PYHKIIUU OOBSICHEHUS
U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHMSI U BO3MOXKHOCTEM MPAaKTHUYECKOTO MPUMEHEHUS U MOJTYYCHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHHe NporpaMMbl O XUMHH CHOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTaBJISIONICH Hay4YHON KapTUHBI MHUpA B JIOTMKE €€ CUCTEMHON IMPUPOJIbI, IEHHOCTHOTO OTHOILIEHUS K
HAay4yHOMY 3HAaHUIO W METOJaM IO03HaHUs B Hayke. M3ydueHHe XUMHM MPOUCXOTUT C IMPHUBICYCHHEM
3HaHUHN W3 paHee M3YYCHHBIX YUYeOHBIX MpeaMeToB: «OKpyKaromuidl Mupy», «buonorus. 5—7 kiaccel» u
«®Dusuka. 7 Kmacey.



[Ipy wu3ydyeHUM XHUMUHU TPOUCXOAUT (POpMUpOBAaHHE 3HAHUNH OCHOB XHMMHYECKOM HAyKH Kak
0o0JacTi COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTHUYECKON EATEIBHOCTH YelOBEKa M KaK OIHOrO W3
KOMITOHEHTOB MHUPOBOH KYIbTYphl. 3afada y4eOHOTro MpeaMeTa COCTOMT B (POPMHPOBAHUHU CHUCTEMBI
XUMHYECKUX 3HAHUH — BAXHEUINIUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX TIOJOKECHUH,
JOCTYIHBIX 0000IIEHNH MHPOBO33PCHUECKOTO XapakTepa, si3blKa HAayKd, B MPUOOMICHHH K HAyYHBIM
METOJIaM TIO3HAHUS TPU HM3YyYECHUH BEIIECTB U XUMHUYECKUX peakiuii, B (OPMHpPOBAHUM W PA3BUTHUU
MO3HABATEIBHBIX YMEHUN U MX MPUMEHEHHU B y4eOHO-ITO3HABATEIbHON M Y4eOHO-HCCIEI0BATEIbCKON
JesITeIbHOCTH, OCBOCHUH MPABUII O€30IIaCHOT0 00paIlleHus ¢ BEMIECTBAMH B ITOBCETHEBHOM JKU3HU.

IIpu n3ydeHun XMMHM Ha YPOBHE OCHOBHOI'O 00IIE€ro o0pa3oBaHMUs Ba)KHOE 3HAUYEHUE NPHUOOpenn
TaKHe LN, KaK:

— (QopMHpOBaHHE HHTEIUICKTYAJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHMUIO,
COTPYTHUYECTBY, CAMOCTOSITEIIbHOMY TIPUHSATHIO DEIICHUH, CIHOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKU3HU;

—  HampaBJIEHHOCTh OOyYeHUS Ha CHUCTEMaTHYECKOe MpHOOIIeHHEe OoOydJaromuxcs K
CaMOCTOSITENILHOM TI03HABATEILHON JACSITENLHOCTH, HAyYHBIM METOJaM IO3HaHUSA, (OPMUPYIOIIHM
MOTHUBALIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

— oOecriedeHHE  YCJIOBHA, CIIOCOOCTBYIOIIMX  IMPHOOPETCHUI0  OOYYArONIMMHKCS  OIBITa
pa3HOOOpa3HOW NEATEIBHOCTH, TIO3HAHHWS W CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHUE JIJIs1 PA3JIMYHBIX BUJIOB JACSITEIHHOCTH;

— (opmupoBanue o0mEel QYHKIMOHATBHON W €CTECTBEHHO-HAYYHONW IPAaMOTHOCTH, B TOM YHCIIC
YMEHUU OOBSICHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIET0 MUPA, UCTIOIL3Ysl 3HAHUS U OIIBIT, TOJIYYCHHBIC
MPU U3YYCHUHM XUMUH, NMPUMEHATh WX MPU PEIICHUH MpoOJeM B MOBCEIHEBHOM XU3HU U TPYIOBOU
NeSITENIbHOCTH;

— (¢dopMupoBaHHEe Yy OOYYAIOMIMXCS TYMAaHUCTHYCCKMX OTHOIICHWHA, IOHUMAHHS IICHHOCTH
XUMHUYCCKHUX 3HAHWHA JI1 BBIPAOOTKU 3KOJOTHYECKH IEIeCO00pPa3HOro MOBEICHUS B OBITY U TPYIOBOM
JESITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/J0POBbS U OKPYKAIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJII0 M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKUX ILIEHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduns u
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00yUYeHHUsI.

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX JJS H3Y4YEHHMs XHMHUHM Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi, coctabiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heen0), B 9 kimacce — 68 yacos (2
yaca B HEJICJIO).

B paGouyto mporpammy mo xumMuu s 8-9 KJIacCOB BKIIIOUEHBI KIIIOYEBBIE OPUEHTUPHI M3
BOCITUTATEIHHON MPOrPaMMBbI IIIKOJIBI, 1 OHM YYTE€HBI B ONIPEICIICHUN BOCIIUTATEIbHBIX 33/1a4 ypOKa.
1. I'pasccoancko-nampuomuueckoe 6ocnumanue:

- 3HAIOMIUN U JTIOOSAIIUI CBOIO MaTyl0 POJUHY, CBOU Kpaid.
2. /lyxo6Ho-npascmeennoe 60CRUmManue:
- CO3HAIOUIMH IIEHHOCTh KaXJOM YeJIOBEYECKOW IKU3HM, NPHU3HAIOMIUA WHIUBUIYAIbHOCTh U
JIOCTOMHCTBO KaXKI0Tr0 YeJIOBEKa;
- 10OpoKeNaTeNbHBIN, MPOSBIAIONINNA COTEPEKUBAHIE, TOTOBHOCTh OKa3bIBATh MOMOIIb, BRIPAKAIOIIUN
HEMPUITHE TOBEICHHS, MPUIHHSIONIETO (PU3NYECKUI M MOPAIBHBIN Bpell IPYTHM JIIOSM, YBaKAIOIIUN
CTapIluX;
3. Quzuyeckoe éocnumanue, hopmuposanue Kyjabmypol 300p06ba U IMOUUOHATLHOZ0 0J1A20N0JIYUUA:
- OepeKHO OTHOCSIIMUCS K (U3UUYECKOMY 3I0POBbIO, COOIOAIONIMI OCHOBHBIE MPaBUIA 370pPOBOTO U
Oe3omacHoOro s ce0s ¥ APYTHX JTI0AeH 00pasa KU3HH;
- BJIAJCIONINI OCHOBHBIMU HaBBIKAMU JIMYHON M OOIIECTBEHHOH TUTHEHBI, O€30MAaCHOTO TOBEICHUS B
OBITY;
4. Tpyooeoe éocnumanue:
- IPOSIBJIIOIINN UHTEPEC K Pa3HbIM Mpodeccusim;
5. Ikonozuueckoe eocnumanue:
- MOHHUMAIOUIMI IIEHHOCTh MPHUPOJbI, 3aBUCUMOCTb >KW3HH JIIOJEH OT NPUPOAbI, BIUSHUE JIOJEH Ha
IIPUPOAY, OKPYKAIOLIYIO CPENLY;
- BBIPAXAIOLUI TOTOBHOCTh B CBOEH JEATEIBHOCTH MPUIEPKUBATHCS SIKOJIOTUYECKUX HOPM.
6. Illennocmu nayunozo no3nanus:

- BLIpa)KaIOH_II/Iﬁ IMMO3HABATCJIbHBIC MHTCPCCHI, AKTUBHOCTD, JII0003HATEIIFHOCTE U CaMOCTOSTEIIFHOCTh B
MO3HAaHWH, UHTCPECC U YBAKCHHC K HAYUYHbIM 3HAHUAM, HAYKC,



- o0naaromuil IepBOHAYATBLHBIMH TIPEICTABICHUSIMHU O MIPUPOJIHBIX 00BEKTaX, MHOTOOOpa3uu 0ObEKTOB
U SIBJICHUH MIPUPOJIBI, CBSI3U JKUBOW U HEXKUBOW NIPUPOBI, O HAYKE, HAYYHOM 3HAHHU;

- HMEIOIUH NEPBOHAYAJIbHBIC HAaBBIKH Ha6HIO,Z[eHPII>'I, cucreMaru3daiiuu M OCMBICIICHUS OIIbITa B
eCTeCTBeHHO-HaquOﬁ obnacTu 3HaHMHA.



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMuM B KU3HM 4YelOBEKa. XMMHS B CUCTEME HayK. Tena M BeUlecTBa.
®dusnueckrue CBOMCTBA BEIIECTB. ArperarHoe cOocTositHue BemiecTB. [loHSATHE O MeTo/ax MO3HAHUS B
xumuu. Yncreie BemecTBa u cmecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31eMEHThl. CHMBOJIBI XMMUYECKUX 3JIeMeHTOB. lIpocTbie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOCUTENbHAs aroMHas Macca. OTHOcUTenbHAas MOJIEKYJsIpHas macca. MaccoBas
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KommmuectBo BemectBa. Moisib. MossipHass macca. B3anMoOCBsA3b KOJIMYECTBA, MAcChl M 4HUCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COCAMHEHUI.

®u3nyecKkue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklys U €€ NpU3HAKU. 3aKOH COXPaHEHUS
Macchl BeHIecTB. XWMHUYecKHe ypaBHeHHs. Kiaccupukamuss XMMUYECKHX peaknuid (COCTMHEHUS,
pa3oXKeHUs, 3aMEIICHHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHM MOCYAOH, IpaBuiiaMu pabOThI B JIaOOpaTOpUHU U IpUEMaMu 0OpaIleHUsI
c nabopaTopHbIM 00OpyIOBaHMEM, HW3Y4Y€HHWE W ONUCaHHe (PU3UUECKUX CBOWCTB 0Opa3loB
HEOPTraHMYECKUX BEIIECTB, HaONMOJeHHE (PHU3MUECKUX (IUIaBICHHE BOCKA, TAasHUE JIbAa, PAcTUPaHUE
caxapa B CTYIIKE, KUIIEHHE U KOH/IEHCAUs BO/Ibl) U XUMUYECKUX (TOpPEHUE CBEYH, IPOKAJIMBAaHUE METHON
MPOBOJIOKM, B3aUMOJCHCTBHME MeJa C KHCIOTOW) SIBJICHHUH, HAOJMIOJEHHE M OIKUCAHHUE TPU3HAKOB
IIPOTEKAHNs XUMUYECKUX PEAKIMM (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aMMOJICHCTBHE jKelie3a ¢ paCTBOPOM COJIH
menu (I), n3ydenue crmocoOoOB pas3ieneHus CMeceii: ¢ TOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BEITAPUBAHNE,
TUCTUILUISIMS, XpoMaTorpadusi, MPOBEJACHUE OYMCTKU ITOBAPEHHOH COJM, HAOJIOJEHHWE W ONHCaHUE
pe3yabTaTOB MPOBEICHUS OIBITA, MJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHWs MAacChl, CO3JaHUE MOJeNeH
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Baneiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razoB. Coctas Bo3znyxa. Kucimopoa — aneMeHT u npocToe BeriecTBo. Haxoxaenue
KHCIIOpO/ia B IpUpoJie, GU3NYECKUE U XUMHUECKHe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kucinopona. CrnocoObl TOMy4yeHHUs KHCIOopoaa B J1abopaTopuu U MpoMblieHHocTH. Kpyrosopor
KHciopoia B mpupojie. O30H — aJIoTpoIiHas MoIupuKalus KUCIOpOaa.

TemnoBoit  >PdexkT XUMUYECKOW peakluH, TEPMOXUMHUYECKHE ypaBHEHUS, 0JK30- U
SHAOTEPMHUUYECKHE peakluu. TOIUMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIEHHE MapHUKOBOIO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpocToe BemiecTBo. HaxoxkneHue Bojopoja B mpupoje, Gu3nueckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucnotsl u conu.

Mossipabliii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHHUSIM.

®dusunyeckue cBorcTBa BOJIbI. Bona kak pactBoputens. PactBopbl. HackllieHHBIE M HEHACKIIIIEHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B BojJe. MaccoBas [0Sl BEIIECTBA B PacTBOpPE. XHUMHYECKHE
cBorictBa BoJbl. OcHOBaHuA. Ponp pacTBOpOB B IPHUPOJE M B JKHU3HHU 4YesoBeKa. KpyroBopor BOIbl B
npupoe. 3arpsisHeHNe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccudpukauus  Heopranuueckux — coenuHeHuil.  Oxcuabl.  Krnaccudukamuss — OKCHAOB:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIE) W HecosneoOpasyromue. HomeHnknaTypa
okcu10B. OuU3nUecKkre U XMMUYECKHe CBOMCTBAa OKCcuIoB. [lomyuenne okcuios.

OcnoBanus. Knaccudukaruss ocHOBaHUHN: METOYN U HEpACTBOpHMBIC ocHOBaHUsA. HoMeHkmaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHrne ocCHOBaHUH.

Kucnotsl. Knaccugukanus xucnot. Homenknarypa kuciot. @usndeckie 1 XUMHUYECKHE CBOMCTBA
kuciaot. Psan aktuBHoctu metaiuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenkiarypa coseil. dusznueckrue u XuMru4eckue cBoictpa cojieid. [lomyduenue conei.

I'eneTndeckas CBSI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpe/ieJieHue COJIepKaHusl KHUCIOpOoJa B BO3JyXe, I[OJIydeHHEe, cOoOMpaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB KHCIOpO/Aa, HAOIIOACeHHE B3aUMOICHCTBHSI BELIECTB C KUCIOPOIOM
U YCJIOBHSI BOSHHUKHOBEHMSI U MPEKpalleHusl ropeHus (moxapa), 03HaKOMJIeHHE ¢ o0pa3laMu OKCHIOB U



ONMCaHWE WX CBOMCTB, IMOJlydYeHHE, COOMpaHUE, paclo3HAaBaHHE W H3yYeHHE CBOMCTB BOJOpOAA
(ropenue), B3aumopeiictBue Bojgopoaa ¢ okcuaom wmenu (ll)  (Bo3moxkHO wucHosb30BaHUE
BUJICOMATEPHAJIOB), HAOI0IeHHE 00pa3I0B BEIIECTB KOJINYECTBOM | MOJIb, HCCIIeI0BaHUE 0COOEHHOCTEH
pacTBOPEHMUS] BELIECTB C Pa3IM4YHON PacTBOPUMOCTBIO, NPUTOTOBJIIEHHE PACTBOPOB C ONPEAEIEHHON
MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA, B3aUMOCHCTBUE BOJIbI C METAJJIaMU (HAaTPUEM U KaJbLIEM)
(BO3MOXXHO HCITOJIb30BaHME BUICOMATEPHATIOB), HMCCIEJOBAaHHWE OOpPA3LOB HEOPTaHWYECKHX BEILECTB
Pa3NIUYHBIX KJIACCOB, HAOIIOEHNE U3MEHEHUsI OKPACKU MHIMKATOPOB B PACTBOpaX KHCJIOT U IIEIOYEH,
u3ydyeHue B3aumozeicteus okcuga menu (ll) ¢ pactBopoM cepHOI KHCIOTHI, KHCIOT C METallJIaMH,
peakuuii HelTpaau3anuy, MoJIy4eHHe HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJTHOTO METALIA IPYTHM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/a4 110 TeMe «BakHelne Ki1acchl HEOPraHUYECKUX
COCIMHEHUI.

Mepuoauveckuii 3axkoH u Ilepumoaumyeckass cucrema xuMudeckux 3iemenros JI. MH.
Menpeneesa. Crpoenue aToMoB. Xumuuyeckass ¢Bfi3b. OKHCIMTEJbHO-BOCCTAHOBHUTEJIbHBIE
peakuuu

[lepBble TOMBITKH KiIacCU(UKAUUN XUMHUYECKHX 3JeMeHTOB. lloHSATHE O Trpynmax CXOTHBIX
AJIEMEHTOB (IEJIOYHbIE W IIEJIOYHO3EMEJIbHbIE META/UIbl, TaJOr€Hbl, WHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBI.

Ilepnonnueckuit 3akoH. llepnommueckas cucrema xumuueckux snemeHToB [l. M. Menneneesa.
Kopotkomnepuonnas u jymmHHONIeproaHas Gopmel [leproandeckoil cCHCTEMBI XUMHUYECKUX AJIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpynmbsl. @U3HYECKUN CMBICI NOPSIKOBOIO HOMEPA, HOMEPOB MEpHUOAA U
IPYIMIIbI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX siep. M3ortombl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0oJtouek aromMoB mepBbIX 20 xumudeckux aieMeHToB [lepmommueckoit cucremsr [[. M. Menpeneesa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa M0 €ro IojokeHuro B Ilepumommueckon cucreme 1. M.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca AaTOMOB XHUMHYECKHX OJJIEMEHTOB, METAJNIMYECKUX U
HEMETAJJINYECKUX CBOMCTB I10 TPYIIIaM U EPUOJIaM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproanyeckoil CUCTEMBl XUMHUYECKHUX 3JIEMEHTOB IS
pa3BuUTHS Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumnueckasi cBa3b. KoBasieHTHast (MOJsipHAs UM HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIBHOCTH
XUMHUYECKUX 3JIeMeHTOB. FloHHasl CBSI3b.

Crenenp okucieHusi. OKHUCINUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. l[Iporecchl OKHUCIEHUS WU
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4eHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE THMAPOKCUAA IUHKA C
pacTBOpamMH KHUCJIOT M IIEJIOYEl, MPOBEIEHHE ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHNs, COSTUHEHMS).

Meoswcnpeomemmnwie ceasu

Peanusanus MeXIpeaMETHBIX CBA3EH IPU M3YYEHUM XMMHHM B 8 KJacce OCYIIECTBIISIETCS 4epe3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMU
JUIS. OT/I€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHBIN (aKT, TUIIOTe3a, TEOPHs, 3aKOH, aHaIN3, CHHTE3,
KJaccupuKalus, NepUOAUYHOCTb, HAOIIOJIEHHE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, HU3MEPEHUE, MOJIEINb,
SIBJICHUE.

®uszuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, NU30TOIbI, PalMOaKTUBHOCTbD,
MOJIEKYJa, SJIEKTPUYECKUN 3apsf, BEIIeCTBO, Tel0, 00BEM, arperaTHoOe COCTOSHHUE BELIECTBa, ras,
(bu3nyeckre BeTMUNHBI, €AMHUIIBI H3MEPEHUsI, KOCMOC, TIaHEeThl, 3BE3/1b1, COJHIIE.

buonorust: potocuntes, nprxanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaATbl, TOPHBIE TMOPOJBI, TOJE3HBIE HCKOMAeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHYeCKas peakus

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema xumMuueckux anemeHTtoB [[. M. Menneneena.
CrpoeHue atoMoB. 3aKOHOMEPHOCTM B U3MEHEHUHM CBOMCTB XMMHMYECKUX 3JEMEHTOB INEPBBIX TPEX
MIEPUOJIOB, KalMs, KajdblUsd M HMX COCAUHEHUH B COOTBETCTBHUM C TIOJIO)KEHHUEM HIIEMEHTOB B
[Tepuonuueckoit cucTteMe U CTPOCHUEM UX aTOMOB.



CrpoeHune BelecTBa: BUJbI XMMHUYECKON CBA3U. THUIBI KPUCTANIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEILIETKU U BUJA XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTaHMYECKHUX BEHIECTB. XHWMHYECKHE CBOICTBA BEILECTB,
OTHOCSIIIUXCS K  pa3IMYHbIM  KJjaccaM HEOPraHWYECKUX COEIUMHEHHWH, TEeHETUYecKass CBA3b
HEOpPraHUYECKUX BEIECTB.

Knaccupukanuss XUMHYECKMX peakiuid IO pa3inYHbBIM NpU3HAKaM (110 YHCIYy U COCTaBy
y4YaCTBYIOIIMX B PEAKLIMU BEIIECTB, MO TEIJIOBOMY Y(PQEKTy, N0 HW3MEHEHHIO CTENEHEW OKHCICHHS
XUMHYECKHUX JJIEMEHTOB, O OOpPAaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- M JIHIOTCPMUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatne o CKOpOCTH XUMHUYecKOH peakuuu. I[loHsTHe 00 O0O0paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsrtue o kartanuse.
[lonatne o0 xumuueckoMm paBHOBecuU. (DAKTOpBI, BIUAIOIIME HA CKOPOCTh XMMHUYECKOM PpEaKIUu U
10JIO)KEHNE XMMHUYECKOTO PABHOBECHSI.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  JJCKTPOHHBIM  OaJaHC  OKHUCIHMTENBbHO-
BOCCTAaHOBUTENIbHON peakiuu. CocTaBlieHuEe ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM C
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 37IEKTPOTUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEAIEKTPOIUThl. KaTnoHbl, aHUOHBI.
MexaHu3M AMccolMalK BEIIECTB C Pa3jIMYHbIMU BUJAAMH XUMUYECKOW cBsi3U. CTeneHb AUCCOLUAIUU.
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMeHa. YcioBHs MPOTEKaHUS peaKUUd HOHHOrO oOOMeHa, IOJIHbIE W
COKpalI€HHbIE HOHHbIE YypaBHEHHMs peakuuil. CBoicTBa KHCIOT, OCHOBAaHMW U COJIeH B CBeTe
MpeACTaBICHUN 00 3JeKTpoNMTUUECKON nucconuanuu. KadecTBeHHbIe peakiuu Ha WOHBI. [loHaTue o
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PELIETOK HEOPraHUYECKUX BELIECTB — METAJIIOB U
HeMeTaioB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHs), UCCIEIOBAaHHE 3aBHCUMOCTH
CKOPOCTHM  XMUMHYECKOW peakmuu OT  BO3JCHCTBHS  PAa3IMYHBIX  (PAKTOPOB, HCCIICAOBAaHHE
AJEKTPONPOBOHOCTH PACTBOPOB BELIECTB, MpoOIlecca TUCCOLMALMU KHCIOT, MLIEJo4Yed U  cosel
(BO3MOKHO HCIIOJIb30BAaHME BMJIEO MATEpPHANIOB), MPOBEIECHUE OIBITOB, WUIIOCTPUPYIOIIMX MPU3HAKU
MPOTEKaHUs PEaKIid MOHHOrO oOMeHa (0Opa3oBaHHME OCaJKa, BBIIEJICHHWE Ta3a, 0Opa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakiuu
pa3joXKeHUs, COEIMHEHUs), PACIIO3HABAaHHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbIO KaueCTBEHHBIX
peaxkuuii Ha HOHBI, PELICHNE SKCIIEPUMEHTANIBHBIX 3a/1au.

HemeTtayibl M MX coeIMHEeHUSA

OOmiass xapakTepucTUka rajoreHoB. OcCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEeHU
okucnenus. CtpoeHue U GU3NYECKUE CBONCTBA MPOCTHIX BEIIECTB — T'aJIOTEHOB. XUMHYECKUE CBONCTBA
Ha IIpUMepe XJopa (B3auMoIeCTBUE C METaJUIaMH, HEMEeTallJlaMy, 1iero4amu). Xiaopoogopo. ConsHas
KHMCIIOTa, XMMHUYECKHE CBOMCTBA, IOJIydeHHEe, NpuMeHeHue. JlelicTBue XJiopa M XJIOPOBOAOpOJa Ha
OpraHu3M uesoBeka. BaxkHele XJI10puabl U UX HaXO0XKJIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 35eMeHTOB VIA-rpynmel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepPHBIE
creneHn okucieHus. CtpoeHne M (U3HUECKHe CBOWCTBA IMPOCTHIX BEIIECTB — KHCIOpPOJa M CEpHI.
AnnotpornHbie MOAU(MUKAIIMK KHCIOPOJa W Cepbl. XHUMHUYECKHe CBOMCTBa cepbl. CepoBoaopon,
CTpoeHHe, (u3MUecKhe M XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak MPEICTaBUTENN KHUCIOTHBIX
okcuoB. CepHasi KUCIIOTa, PU3NYECKHE M XMMHUYECKHE CBOWCTBa (OOIIME Kak MpeICTaBUTelNs Kiacca
KHCIIOT U crneurduueckne). XUMUYECKHE peakluu, JieKallde B OCHOBE IPOMBINIJIEHHOIO crocoba
MOJy4eHUsI CepHOM KHCIOTHI. [IpuMeHenue cepHoil KUCIOTHI. CONMM CEpPHOM KHUCIOTHI, KauyeCTBEHHas
peaknus Ha cynbhar-uoH. Haxoxmenue cepbl U €€ COeIUHEHUN B MPUPOJE. XUMHUECKOE 3arpsi3HCHHE
OKpY)Karollleld cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB),
CHOCOOBI €ro NMpeA0TBpallEeHuUS.

O6mas xapaktepuctuka 3meMeHToB VA-Tpynmnbl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
CTETIeHH OKHCIIEHUs. A30T, pacHpoCTpaHEHHWE B MpHUpoAe, (U3NYECKHEe U XMMHYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMHaK, ero (U3HYECKHE M XUMHUYECKHUE CBOWCTBA, TOJYYCHHE U
npuMmenenue. Coiau aMMOHUs, UX (U3NYECKHME U XMMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHHUSA. A30THasl KUCJIOTa, €€ mojiyueHue, pU3NYecKue W XMMHUYECKHUe CBOICTBa
(oOmue Kak TpencTaBHTENS Kiacca KUCIOT U crenududeckue). VMcnonb3oBaHue HUTPATOB M COJCH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yH0oOpeHuil. XHWMHUYECKOe 3arpsi3HEHHE OKpYXKaloulel cpebl
COCIMHCHUSMHU a30Ta (KUCJIOTHBIC JOXKIH, 3arps3HEHHE BO31yXa, MOYBBI W BOMOEMOB). Docdop,



aJuIoTponHble Monudukanuu docdopa, ¢usndeckue u xumuieckue cpoictBa. Oxcuna dochopa (V) u
dbocdopHas kucnora, pu3MYecKue U XMMHUYECKHE CBOMCTBa, monydeHue. Mcmonnp3zoBanue ¢ocdaror B
Ka4yecTBE MHUHEPAJbHBIX yI0OpEHUH.

OOmas xapakrepuctika 31eMeHToB IV A-rpynmnbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTETIEHU OKHUCIEHHsS. YTIIEPOA, aJUIOTPOIHbIE MOAU(HKALINN, PACIPOCTPAHEHHUE B IPUPOAE, (PU3HUECKUE
U XuMHuYeckue cBoicTtBa. Ancopobums. Kpyrosopor yriepona B mpupone. OKcuibpl yriiepoja, UX
¢usnyeckue M XMMUYECKHE CBOWCTBA, JCHCTBHE Ha XMBBIC OPraHU3MbI, MOJYYCHHE M IPUMEHEHHE.
DKoJjoruveckre mpobiemMsbl, cBsi3aHHbIe ¢ okcuaoM yriepona (1V), rumoresa rmodaabsHOTO MOTEIUICHUS
KJIUMara, NapHUKOBBIN 3 (deKkT. YTolbHas KUCIO0Ta U €€ COMH, UX (PU3NYecKre U XUMUYECKHE CBOMCTBA,
nojydyeHue u npuMmeHeHue. KayectBeHHast peakuusi Ha KapOoHaT-HOHBL Vcnonbp3oBaHue KapOOHATOB B
OBITY, MEMIIMHE, IPOMBIIIUIEHHOCTH U CETbCKOM XO3SIHCTBE.

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COEIMHEHUSAX yriaepoaa (MeTaH,
9TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHUH, YKCYCHas KUcI0Ta). [IpupoiHble HCTOUHUKH YTIIEBOIOPOAOB
(yromp, mpupoaHblii Ta3, He(pTh), MPOAYKTH HX TNepepadboTKu (OEH3UH), MX poiib B OBITY U
NPOMBIIIICHHOCTH. [loHATHE 0 OMOIIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaxX, OesKax, yrieBoJax — M UX
pOJIU B )KM3HM uelnoBeka. MaTepraabHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COESAUHEHUH.

Kpemuuii, ero ¢gusnyeckue v XMMHUYECKUE CBOMCTBA, IOJiyueHUE U IpuMeHeHue. CoequHeHUs
KpeMHusi B mnpupozge. OOmme mnpezacrasieHuss o0 okcuge kpemHus (IV) um kpemMHUEBOM KucioTe.
Cunukatel, MX UCHOJIb30BAaHUE B OBITY, B IPOMBILIIEHHOCTH. BaykHelIne CTpOUTENbHbIE MaTepUabl:
KepaMuKa, CTEKJIO, IEeMEHT, OeToH, xene300eroH. [Ipobrempl 0GE30macHOrO  HCIIOJIB30BAHHS
CTPOMUTENIbHBIX MAaTEPUAIOB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3ydYeHHe O0O0pa3lloB HEOPraHWYECKUX BEILECTB, CBOMCTB COJISIHOM KHCJIOTBI, IPOBEIECHUE
KAueCTBEHHBIX pEaKUMi Ha XJOPUA-UOHBl W HAOJIOJIEHUE MPU3HAKOB HX MPOTEKaHMS, OIBITHI,
oTpaxaromue (U3NYECKHe W XHUMHYECKHE CBOWCTBA TAJOTEHOB M HUX COCIWHEHHH (BO3MOXKHO
WCIIONB30BAaHUE  BUJIEOMATEPUATIOB), O3HAKOMJICHHE C oOpa3liaMu  XJOPUIOB  (TaJOrE€HHUIIOB),
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUAJIOB),
HaOJto/leHue Tpoliecca OOyrIMBaHMS caxapa IMoj JeHCTBHEM KOHLIEHTPUPOBAHHOM CEpHOW KHCIOTHI,
M3Y4YEHHE XUMUYECKHX CBOMCTB pa30aBIE€HHON CEpHON KUCIIOTHI, IPOBEIEHNE KaUECTBEHHON PeaKkIuy Ha
cyiab(paT-uoOH M HaONIo/IeHUWEe NpU3HAaKa €€ MpPOTeKaHWs, 03HAKOMJIEHHE C (PU3UYECKHMMH CBOMCTBaAMH
a3zoTa, hocopa U UX COECAMHEHUN (BO3MOXKHO MCIOJIb30BaHNE BUAEOMATEPUaAIOB), 00pa3iaMH a30THBIX
u QocopHbIX ynoOpeHuid, MoaydyeHue, COOMpaHHe, pacro3HABaHHE M W3YYCHHE CBOMCTB aMMHUaKa,
MIPOBEJICHUE KAueCTBEHHBIX peaklIUi Ha HMOH aMMOHMS U (¢ocdaT-HOH U U3yuyeHUE IMPU3HAKOB HX
MIPOTEKAaHUs, B3aWMOJAECWCTBUE KOHIICHTPUPOBAHHOM a30THOM KHMCIOTBI C MeAblo  (BO3MOXHO
HCIOJIb30BaHNE BUJEOMATEPHANIOB), U3yUEHHE MOJeNel KpHUCTaUNIMYeCKUX peméTrok anmasa, rpadura,
¢yniepeHa, 03HaKOMIIEHHE € MPOLIECCOM aACcOpPOLINY paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE U M3yYE€HHE CBOMCTB YIJIEKHUCIIOTO
ra3a, IpoOBEJCHUE KAaueCTBEHHBIX peaklUMUi Ha KapOOHAT M CUJIMKAT-WOHBl M M3y4€HUE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHME ¢  NPOAYKIMEH  CHJIMKATHOM  TNPOMBIIUIEHHOCTH,  pElIeHHe
SKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHelre HeMeTallIbl U X COeIMHEHUS.

Metanabl M UX COeIMHEHUS

OOmiasi XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/NIOB Ha OCHOBaHMM UX IOJIOKEHUS B
[Tepuonnueckoii cucreme xumuueckux snemeHToB J[. M. MenaeneeBa u crpoeHusi atomoB. CTpoeHue
MeTaioB. Merajinyeckasi CBA3b M METAJUIMUECKas KpHUCTaUInyecKas peméTka. DIeKTPOXUMUYECKHUM
psaa HanpsbkeHH wmetauioB. dusnueckue M XHUMHUYEecKHe cBoicTBa MeTamioB. OOmue crnocoOsl
MoJIydeHus: MeTayuioB. [IoHATHE O KOPPO3UM METANIJIOB, OCHOBHBIE CIOCOOBI 3aIllUTHl UX OT KOPPO3UH.
Crnnagsl (CTallb, 4YyT'yH, JIOpATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[Ilenounble MeTauibl: mojokeHue B llepuogmueckoil cucrteMe xumMuyeckux snemeHToB [ M.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJieHHe B npupoje. dusnueckne U XMMHUUECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanud. [I[puMeHeHne e0uHbIX METaIOB
U UX COCOUHEHUH.

[Ileno4HO3eMENBHBIE METAJUIBI MAarHUM W KaJbLMW: moJoxkeHue B llepmonmueckoit cucreme
XuMH4YecKux 3yeMeHToB [l. V1. MeHneneeBa, cTpoeHHE UX aTOMOB, HaXOKJIeHHE B pupojie. usznueckue
U XMMHYECKHE CBOMCTBA MarHus M Kanblus. Baxuelmme coenmHeHMs KaibLus (OKCHJ, THIPOKCHI,
conn). JKECTKOCTH BOBI U CITOCOOBI €€ yCTpaHEHHUSI.



Amomunuii: nonoxenue B [lepuonnueckoit cucremMe xumuyeckux aemeHtoB . M. Menneneesa,
CTPOEHHME aToMa, HaxXOoXJAEeHHe B mpupoje. PU3NYECKUE U XUMHYECKHE CBOWCTBA aJIOMUHUS.
AMpoTepHbIe CBOICTBAa OKCHJIA M THIPOKCHAA AITIOMUHUSI.

Kenezo: nonoxenue B Ilepuoanueckoir cucreme xummyeckux snemeHToB . M. Menneneesa,
CTpPOEHHME aToMa, HaxoKJAeHue B npupoje. dusnueckue M XUMHUECKHE CBOMCTBa jxene3a. OKcuibl,
ruapokcubl U conu xxenesa (1) u xxenesa (111), ux cocras, cBoMcTBA U MMOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE € oOpa3lamMu METasIOB M CIUIAaBOB, MX (U3UYECKUMH CBOMCTBAMH, H3y4CHHE
pe3yabTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIOJB30BAHME BHUICOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCUAA KaJlbLMsl M HATpUs C BOAOH (BO3MOXKHO HMCIIOJIb30BAaHUE BUJIEOMATEpUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOWM BOJBI, IIpoLlecca TOpPEHHUs Keje3a B KHUCIoponae (BO3MOYKHO
HCIOJIb30BaHNE BUJEOMATEPHUAIOB), IPU3HAKOB IIPOTEKAHUSI KAUECTBEHHBIX PEAKLIMH HA MOHBI: MarHus,
KaJIbLIMs, allOMUHMS, MHKa, xene3a (1) u xxenesa (111), menu (I1), HaGnroeHne U onMcaHue TPOLIECCOB
OKpallMBaHUs IJJaMEHM HOHAMM  HaTpus, Kajluig M  Kajablusd (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEOBaHNE aM(OTEPHBIX CBOMCTB TUAPOKCHIA AFIOMUHMS U TUAPOKCH]IA LIMHKA,
pellIeHre IKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHelre MeTallibl U UX COSAUHEHUS».

XuMHus H OKpYKaloLas cpeaa

BemectBa 1 Marepuainsl B IOBCEAHEBHON KM3HHU 4yelloBeKa. be3onacHoe KCIob30BaHUE BELIECTB
U XUMHUYECKUX peakuuil B ObITy. [lepBasi momMolp Ipu XMMHUUECKUX 0KOTax U OTPaBICHMSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYyKawolleld cpenbl (MpeaenbHas JOIMyCTHMas KOHIEHTpaIUs
Beulects, nanee — [1JIK). Ponb XxumMuu B perieHnu 3K0J0rH4eCKuX MpooIieM.

Xumuueckuii IKCnepumenm:

n3ydyeHue o0pa3LoB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTEpUaJbl).

Meoswcnpeomemnnie ceasu

Peanuzanus MeXNpeaAMETHBIX CBA3CH NMpU U3YYEHUHM XMUMHHM B 9 Kilacce OCYLIECTBIISIETCS 4epes
HCII0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMU
JUISL OT/IETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01iue ecTeCTBEHHO-HAYYHbIE IOHSTHS: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPUsl, AaHAJIN3, CUHTE3,
KJIacCU(pUKalLys, NEePUOAUYHOCTb, HAOJIOJIEHHE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, HU3MEPEHUE, MOJIEINb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEpUAJIbL.

®duszuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIbI, PallOaKTUBHOCTb,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsii, NPOBOJHUKH, IMOJYPOBOJHUKH, AUDJIEKTPUKH, (POTOIIEMEHT,
BELIECTBO, TeNO, OO0BEM, arperaTHOe COCTOSIHME BEIEeCTBa, Tra3, pacTBOp, pPacTBOPUMOCTD,
KpUCTAJININYECKasi pemérka, CIUlaBbl, (U3MYECKHWE BEIMYMHBI, EIUHMIIBI H3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocuHTes, npixaHue, Ouocdepa, sKocucTeMa, MHUHEpalbHbIE yI0OpeHMUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE IMOPOAbI, IOJE3HbIE HCKOMAEeMBbIE,
TOIUINBO, BOJIHbBIE peCypCBhl.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE Pe3yIbTAaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 00IIeT0 00pa30BaHMs JOCTHTAIOTCS B
Xo7ie OOy4eHHsT XUMHH B €JUHCTBE Y4YeOHOW M BOCHHUTATENBHON AEATENIBHOCTH B COOTBETCTBUHU C
TPAJIULUOHHBIMU POCCUICKMMHU COLMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBUJIAMU M HOPMaMH MOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOPA3BHUTHUS U COIMATM3AIMU O0yUYAIOIIHUXCS.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT T'OTOBHOCTH OOYYaIOLIUXCSl PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PACIIMPEHHUE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
4acTu:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpHOMY, HCTOPHUYECKOMY M Hay4dHOMY
HACJIeINI0, TOHUMAaHMSI 3HAYCHHUS XMMHUYECKONH HAYKU B )KM3HH COBPEMEHHOTO OOILECTBa, COCOOHOCTH
BJIQJIETh JIOCTOBEPHOM HH(pOpMaLKeld O TMEepeloBbIX JOCTUKEHUSX U OTKPBITUSAX MHPOBOM H
OTE€UYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHHS O COL[MAIIbHBIX HOPMAax U IMpaBWIaX MEXKIUYHOCTHBIX OTHOIIEHUN B KOJUIEKTHUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO TIIOJIE3HOM, y4eOHOMCCIIEeI0BATEIbCKOM,
TBOPYECKON W JIPYTUX BUIAX JEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW JEATEILHOCTH
IpU BBHIIOJHEHUN Y4YEOHBIX, ITO3HABATEIBHBIX 3a/1a4, BBIIOJHEHUHM XHUMHYECKHX OSKCIIEPUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAaHMIO U B3aHMMOIIOMOLIM B IPOLIECCE 3TOM
y4eOHOH JeATeNbHOCTH, TOTOBHOCTH OIICHWBAaTh CBOE MOBEJCHHE W IOCTYNKH CBOMX TOBApHUIIEH C
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEICTBUN OCTYIKOB;

3) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOM pEeaklHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJISIOLINE OCHOBY ISl IOHUMAHUS CYIIHOCTH HAay4HOM
KapTUHBl MHpa, MpeACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOJBI, B3aMMOCBA3SX
YesloBeKa C MPUPOJHON Cpeloil, O posii XMMHHU B TO3HAHUM 3TUX 3aKOHOMEPHOCTEI;

[I03HABaTEIbHbIE MOTHBBI, HAIIPaBJICHHbIE HA MTOJIyY€HHE HOBBIX 3HAHUI 10 XUMUHU, HEOOXOIUMBbIE
Ui OOBSICHEHMsI HAONIOJAeMbIX TMPOLIECCOB U SBJIEHUHM, IO3HABATEIbHOM, HMH(OPMALIMOHHOW H
YUTATEIbCKON KYyJIbTYphl, B TOM 4YHCII€ HABBIKOB CaMOCTOSATEIbHOW pabOThl C Y4eOHBIMH TEKCTaMU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpeC K OOyYeHHI0O U T[O03HaHUIO, JII0OO03HATENBHOCTh, TI'OTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOW U HCCIEN0BATENbCKOW JI€ATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEeHUS B JajbHEHIIEM;

4) popMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 >KU3HH, OCO3HAHWE TMOCJIEICTBUN M HENpUATHE BPEIHBIX MPUBbIUEK (YMOTpeOseHus
QJIKOTOJIs, HAPKOTHUKOB, KYPEHHSs1), HEOOXOIUMOCTH COOJIFOACHHS MPpaBml 0€30MacHOCTH TIPH 0OpaIieHun
C XMMHUYECKUMHU BEIIECTBaMU B OBITY U pPeabHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEpPEC K MPaKTHUYECKOMY M3YyUEHHUI0 MpodeccHil U TpyAa pa3InyHOro poja, yBaKeHHUE K TPYAY U
pe3ylibTaTaM TPYIOBOM NIEeATENbHOCTH, B TOM UYHCJIE HAa OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHWUH IO
XUMHH, OCO3HAaHHBIM BbIOOp HWHAMBHUAYAJbHON TPaeKTOPUHU MPOJOJDKEHHS 0Opa3oBaHUS C Y4YETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHo mpodecCuOHaTbHON JCATENHPHOCTH M Pa3BUTHSA HEOOXOIUMBIX YMEHHW, TOTOBHOCTH
a/IanTHPOBaThCs B MPo(eccroHaIbHOM Cpefie;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOLIEHHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emile, OCHOBE
e€ CyIIeCTBOBAHUS, MOHMMAHUE IIEHHOCTU 3/10pOBOr0 M 0e30macHOro o0pas3a >KW3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (U3MYECKOMY M ICHUXHYECKOMY 3[0POBbIO, OCO3HAaHHE LIEHHOCTH
cOONIIOICHHsI TpaBUJI O€30IIaCHOTO MOBEACHMsI IpU paboTe C BEIIECTBAMM, a TAKXKE B CHUTYalMsX,
YTPOKAIOIUX 30POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPHUMEHATh 3HAHUA, IMOJIydaeMble NPU HM3YYEHUU XUMMM, JIJIs pelleHHus 3ajad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CpPENo, IJIS MOBBIMICHUS YPOBHS 3KOJOTHYECKOW KYJIBTYPBHI,



OCO3HAHMA TIJIOOATBHOTO XapaKTepa HKOJOTHYECKUX IMpOoOJIIeM M IyTed HUX pelIeHHUs IMOCPEACTBOM
METOJIOB XHMHH, 3KOJOTMYECKOIO MBIIUIEHHS, YMEHHUS PYKOBOACTBOBATHCS WM B I03HABATEJBHOM,
KOMMYHUKATUBHOU U COLIMAJIBHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX PpE3yJAbTaTOB BBIIEIAIOT 3HAYUMble s (DOPMUPOBAHHSA
MHUPOBO33pEHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOpHsi, IPUHIIMII, TUIIOTe3a, (aKT, cCUCTeMa, Ipoliecc,
SKCHEPUMEHT U JIPYroe.), KOTOpPbIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IMpeIMeTax M
MO3BOJISIOT HA OCHOBE 3HAHUI W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAYIHOM
KapTHHE MHpa, U YHHUBEpcaJlbHble Yy4yeOHbIE JEUCTBUS (IIO3HABATENIbHBIE, KOMMYHHUKATHUBHBIC,
perynsSTHBHBIE), KOTOpble o0ecneunBalOT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIBHOMY
IUIAHUPOBAHUIO U OCYLIECTBICHUIO Y4EOHOM 1eATEIbHOCTH.

Ilo3naBaTenbHBbIC YHHBepPCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBblie Jjoruyeckue aeiicTBUs:

YMEHHSI MCHOJIb30BaTh NPHUEMBI JOTMYECKOI'O MBIIUIEHUS I[PU OCBOEGHUHU 3HAHMN: pPacKpbIBaTh
CMBICI XUMHYECKHX MOHATUHN (BBLAEHATh MX XapaKTepHble NPU3HAKU, YCTAHABIMBATh B3aWMOCBS3b C
JOPYTUMU TOHSTHSMH), HMCIOJIb30BaTh MOHATUSA A1 OOBSCHEHHUS OTHCNIbHbIX (DAaKTOB U SIBJICHMI,
BBIOMPATh OCHOBAHUS M KPUTEPUHU IS KIACCU(PUKAIINH XUMHUYECKIX BEIIECTB M XUMHUECKUX PEAKIIHH,
YCTAHABJIMBATh HPUYUHHO-CJIEJICTBEHHBIE CBSA3M MEXAY OOBEKTaMM H3YYEHHS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUH), 1€1aTh BHIBO/IBI U 3aKIIOUECHUS;

YMEHHE MPUMEHATh B Ipollecce IO3HAHMUS MOHATHUS (IpEeIMETHbIE M METallpeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIH, UCII0JIb3yEMbIE B XHUMHUHU, IPEOOPA30BHIBATh IIMPOKO PUMEHIEMbIE
B XMMHH MOJEJIbHBIE MPEICTAaBICHUS — XMMHUUECKUN 3HAaK (CUMBOJI JIEMEHTA), XUMUYecKast Gpopmysa u
YpaBHEHHE XUMHUYECKOW PEAKIMH — NpPU PELIICHHH Y4eOHO-TI03HABATEIbHBIX 3a/a4, C YUETOM OTHX
MOJIETIbHBIX MPEICTABICHUI BBIABIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKK H3Y4aeMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XWMHYECKHMX PEAKIHH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUNS B U3YYaE€MBbIX IIPOLIECCAX U SBJICHUSX.

Ba3oBble uccienoBarebckme 1eiCTBUS:

YMEHHE MCIIONb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI Il (OPMUPOBAHMSI THUIOTE3Bl IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBbIX
CYKJICHUN;

MpUOOpETEHUE OIbITa MO I[JIAHUPOBAHUIO, OPraHU3allid M TPOBEIECHUI0 YUYEHHYECKUX
SKCIIEPUMEHTOB, yYMEHHME HaOII0JaTh 3a XOAOM IIPOLEcca, CAMOCTOSITENbHO MPOTHO3UPOBATH €ro
pe3ynbratr, (¢GopMynupoBaTh O0O0OIIEHHS M BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMs, COCTABJIATH OTUET O MPOJIEIaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOUpaTh, aHAJIM3UPOBATh U HHTEPIPETHUPOBATH MH(OPMALIMIO PA3IMYHBIX BUJOB U (popm
MIPE/ICTAaBICHMS], TIOJyYaeMyI0 U3 Pa3HbIX MCTOYHHMKOB (HAyYHO-TOMYJSpHAsl JUTEpaTypa XUMHUYECKOTO
coJiep’KaHusl, CIpaBOYHbIE T0coOUsl, pecypcsl HTepHETa), KpUTUYECKU OLIEHUBATh NMPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHE TPUMEHSATh pPa3IWYHbIE METOJbl W 3alpochl NMpU TOUCKE U 0TOOpe MHboOpMaluu M
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX [UIS BBIIOJHEHUS YYEOHBIX M IO3HABATENIbHBIX 3a]ad
OnpeAeNéHHOro TUMA, MpUOOpEeTeHHe OmblTa B O0JIACTH  MCHONb30BaHUS  HMH(POPMAIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJaJieHue KYJIbTYpOH aKTUBHOTO HCIOJIb30BAHUSA Pa3IHMYHbIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpAaTh ONTHMAaJIbHYIO (OpMYy IpelcTaBiIeHUS WHOOPMALUU U
WUIIOCTPUPOBATh pellaeMble 3aJauyd  HECIOKHBIMH CXeMaMH, JuarpamMmamu, ApyruMu ¢GopMmaMu
rpauKy U UX KOMOMHAIUSIMU;

YMEHHE HUCII0JIb30BaTh U aHAJIU3UPOBATh B Ipoliecce Y4eOHOM U HCCIe0BaTENbCKOMN IeATENbHOCTH
MH(OPMALIMI0O O BIUSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIOpPTAa HA COCTOSIHHE
OKpY>Karole MpUpOTHON CPEIbI.

KoMMyHHKaTHBHBIEC YyHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ AWayiora W (WiM) TUCKYCCHM) TO CYIIECTBY OOCYKIaeMoun
TeMbI, (GOPMYITHPOBATH CBOU MPEIIOKEHHUS OTHOCUTEIHHO BBIMOIHEHHS MPEASIOKEHHOM 3a1a4u;

YMEHHS TPEACTaBIATh MOJYYEHHBIE Pe3yJbTaThl MO3HABATEIbHOW AESTENBHOCTH B YCTHBIX M
MMCbMEHHBIX TEKCTaX; JIeNaTh IMPE3EHTAIMI0 Pe3yJbTaTOB BBINOJIHEHUS XUMHYECKOIO SKCIIEPHUMEHTa
(JtabopaTtopHOTO OMBITA, JTAOOPATOPHOW pPabOTHI IO WCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4E€OHOTO
MIPOCKTA);



YMEHHSI y4eOHOTO COTPYIOHHYECTBA CO CBEPCTHUKAMH B COBMECTHON IIO3HABAaTEIbHOH W
HCCIIEIOBATENILCKON JCSITEFHOCTH TMPHU PEHICHHH BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE ydéra oOmImx
WHTEPECOB U COTJIACOBaHUWS MO3UIUi (0OCyXJIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAILIUSI COBMECTHBIX JACUCTBUN, ONpPEIEICHUE KPUTEPUEB I10 OLIEHKE KAauecTBA BBIIOJHEHHOU
paboThI U ApyTHeE).
PeryasiTuBHbIe yHUBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHA:
YMEHHE CaMOCTOSITENIbHO ONPENENSTh LENM JESITEIbHOCTH, IUIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BBHIOMpaTh Hamboiee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHbIX M MO3HABATENBHBIX 33/1a4, CAMOCTOSTEIEHO COCTABIIATh MU
KOPPEKTUPOBATh NMPEIOKEHHBIM AJITOPUTM JCUCTBUM IIPU BBIIOJIHEHUM 33JaHUNA C YYETOM IOJIYYCHUS
HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMIX, OILEHUBATH COOTBETCTBHE
IIOJIyYEHHOI0 pe3yjbTaTa 3asBICHHOW IL€JIM, YMEHHME MHCIIONb30BaThb U AHAJIW3UPOBATh KOHTEKCTHI,
IIpeiaraéMple B yCIIOBUU 3aJJaHUM.
NPEJIMETHBIE PE3YJIbTATHI
B cocTaBe npeaMeTHBIX pe3yIbTaTOB MO OCBOCHUIO 0053aTENFHOTO COACPIKAaHUs, YyCTAHOBICHHOTO
TaHHOU (efiepanbHON paboueil mporpaMMon, BBIICISIOT: OCBOCHHBIE O0YYarOIIMMHUCS HAyYHbIC 3HAHHUS,
YMEHHUS ¥ CIIOCOOBI ICUCTBUH, CTICIIU(PUICCKHE TS MPEAMETHON 001acT «XHUMHSI», BUABI JCATCIbHOCTH
[0 MOJYYEHUI0 HOBOI'O 3HAHMs, €r0 MHTEPHpPETaluy, NpeoOpa3oBaHUI0 U INPUMEHEHUIO B Pa3IMYHbIX
Y9eOHBIX ¥ HOBBIX CUTYaIlUsX.
K xoHuy o6yuenus B 8 kiacce npeaMeTHbIE pe3yiibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)aThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:
® PACKpBIBATH CMBICI OCHOBHBIX XHUMHMUYECKHUX MMOHATUM: aTOM, MOJIEKYJa, XUMHUUYECKUI 3JIEMEHT,
IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECHh (OAHOPOJHAS U HEOJIHOPOJHAs), BAJIEHTHOCTbD,
OTHOCHUTEJIbHAsl aTOMHAasi M MOJIEKYJIIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasl JOJs XMMHYECKOI'O 3JIEMEHTa B COCJUHEHHH, MOJISPHBIA OO0BEM, OKCHUJ,
KHCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPHULATEIbHOCTb, CTENEHb OKHUCIEHHUS, XUMHYECKas
peakuus, KjiacCU(pUKaLUus peakUuil: peakluy COECIUHEHHS, PEaKLMU pa3IOKEHUs, PEeaKIuu
3aMelIeHUs], peaklIui 0OMEHa, PK30- U AHA0TEPMUYECKUE PEAKIINH, TEIUIOBOM AP (EeKT peakuuu,
SJIpO aToMa, AJIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOMTalb, palyCc aTOMa, XUMUYECKas CBA3b,
TOJISIPHAsl W HETIOJISIpHAasl KOBAJICHTHAsl CBS3b, MOHHAs CBs3b, MOH, KaTHOH, aHMOH, PacTBOD,
MaccoBast J10Ji BellecTBa (MPOLIEHTHAs: KOHIIEHTpAIsl) B paCTBOPE;

® JUUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKHX TOHSTHH W MPUMEHSATH 3TH TOHSTHS
TIPU OTMCAHUH BEIIECTB M UX MPEBPAIICHUH;

® CIIOJIb30BAaTh XHMMHUYECKYIO CHUMBOJIUKY JUISl COCTaBJIEHUS (OpPMYJ BELIECTB U YpaBHEHHM
XUMHYECKUX PEAKIINI;

® ONpeneNsTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX, CTENEHb OKHCICHUS
AJIEMEHTOB B OMHApHBIX COEAMHEHMUSX, MPUHAMJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy
COEIUHEHUI 1o ¢opMmynaaMm, BHJ XUMHYECKOM CBsI3M (KOBaJEGHTHas M MOHHasi) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbica Ilepmogmueckoro 3akona JI. M. MenaeneeBa: [I€MOHCTPUPOBAThH
MMOHUMaHNE TIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT MX IMOJOKEHUS
B llepuoanueckoil cucteme, 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTO y4eHusl, 3aKoHa ABOrapo;
® ONWCHIBaTh M XapakTepu3oBaTh TaOmmuHyto (opmy Ilepuomnueckord CHUCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3inyaTh MOHATHS «TJlaBHasg noarpynna (A-rpynmna)» U «mnoOoudHas MOArpyrmma
(b-rpynma)», manble U OONBIIME MEPUONBI, COOTHOCUTH 0003HAUEHHUS, KOTOPhIE MMEIOTCS B
tabmune «lleprognyeckas cuctema xuMuueckux 3eMeHToB J[. . MenaeneeBa» ¢ 4ucioBBIMHU
XapaKTepUCTHKAMHU CTPOEHHUS aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB U 3apsi sjpa, oOuiee
YHCJIO 3JIEKTPOHOB U paclpe/iesieHne X MO0 JIEKTPOHHBIM CIIOSIM);

e iIaccu(UUIUPOBATh XUMUYECKUE IEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XUMHUUECKUE PEaKIIUU
(TI0 YKCITy ¥ COCTaBy YYaCTBYIONIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY (P deKTy);

® XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXKJasi ONUCAHWE NPUMEPAMHM  MOJEKYJSIPHBIX  YPaBHEHHU  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUN;

® [POrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTM OT HX KadyeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSAX;



BBIUHCIIATH OTHOCUTEJIBHYIO MOJIEKYJISPHYIO M MOJSIPHYRO MaccChl BELIECTB, MAacCOBYIO JOJIIO
XUMHAYECKOT0 3JeMeHTa Mo (opMysie COCIMHEHHUS, MAacCOBYIO JOJIO BELIeCTBa B PacTBOpE,
IIPOBOJUTH PaCYETHI 110 YPABHEHHUIO XUMUYECKOU pEaKInH;

IIPUMEHSTh OCHOBHBIE OIIEPALIUN MBICIUTEIbHON JEATENIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
000011IeHre, CUCTEMAaTH3alNI0, KITaCCU(PHUKAIINIO, BBISIBICHHE PUYMHHO-CICICTBEHHBIX CBS3EH
— JUIsl U3YYEHHUsl CBOWCTB BEILECTB M XMMHUYECKUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOJIbI
II0O3HAHUS — HaONIOJIEHHWE, H3MEpPEHHE, MOJEIUPOBAHUE, OKCIEPUMEHT (pEalibHbIl MU
MBICJICHHBIN );

ClIeZIOBaTh MPaBUJIaM TOJIb30BAHUS XUMHUYECKON MOCYION U 1a00paTOpHBIM 000PYAOBaHUEM, A
TaKXKe MpaBUaM 0OpalleHus ¢ BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKLIUSMU 110 BBIITOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYCHHUIO M COOMpPAHHUIO ra3000pa3HBbIX BEIIECTB
(BoOpOa M KHCIOpPOJA), MPUTOTOBIEHUIO PAaCTBOPOB C OINPEAEIEHHOM MaccOBOM JoJiei
pacTBOPEHHOIO BEILECTBA, IUIAHUPOBaTb M IPOBOJAUTH XUMHUYECKHE SKCIEPUMEHTHI I10
pacrno3HaBaHUIO PAaCTBOPOB IIEJNOYEH M KUCIOT C IIOMOIIBIO HMHIUKATOPOB (JIAKMYC,
benondrasent, METUIOPAHK U APYTHE).

K xoHiy o0yuenus B 9 kJjacce npeIMETHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)aThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUM: XMMHUUECKUN AJIEMEHT, aTOM, MOJIEKYJa,
HUOH, KaTHOH, aHHUOH, IPOCTOE€  BEILIECTBO, CJIOXHOE  BELIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas peaklMs, XUMHUYECKas CBS3b,
TeruIoBor 3(h(eKT peakuu, MoIb, MOISIPHBIA 00BEM, PaCTBOP, IIEKTPOJIUTHI, HEAIEKTPOIHUTHL,
ANEKTPOJIUTUYECKAST JIUCCOLMALINS, PEAKIMM HOHHOIO OOMEHa, KaTalu3arop, XHWMHUYECKOEe
paBHOBecHe, oOOpaTuMble W HEOOpaTHMbIE pEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakuuu, OKHCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHHME W BOCCTAHOBJEHHE, aJUIOTPOIUS,
aM(pOTEpHOCTh, XMMHUECKasl CBA3b (KOBAJIEHTHAs, HOHHAs, METAJUIMUECKasi), KpUCTAJUINYECKas
pemérka, KOppo3Msl METaJlJIOB, CIUIABbl, CKOPOCTb XMMMUYECKOH pPEaKIUH, HPeJesIbHO
nonycrumas konuenTpanus 111K Bemecrsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUA M TPUMEHSTH ITU TOHSATHUS
MIPU OTMCAHUH BEIIECTB M UX MPEBPAICHUH;

HCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBiI€HHUS (OpMYN BELIECTB M YpaBHEHUU
XUMHYECKUX PEAKIIUI;

OTpEeENATh BaJEHTHOCTb M CTENEHb OKUCIEHHS XUMHYECKHX JJIEMEHTOB B COEIUHEHHSX
Pa3IMYHOIO COCTaBa, NMPUHAJUIEKHOCTh BEIIECTB K OINpPEAEIEHHOMY KJIACCy COETUHEHHH Mo
(dbopMynaM, BUJ XUMUYECKOH CBsI3U (KOBAJIEHTHAs, HOHHAs, METAJIIMYECKasi) B HEOPraHMYECKUX
COEIMHEHMSX, 3apsij MOHA M0 XUMUYECKOW (opmyie, XapakTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COCAMHEHUN, TUI KPUCTAININYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA,
packpsiBaTh cMmbica [lepuonnueckoro 3akona J[. M. MenpgeneeBa u I€MOHCTPUPOBATH €ro
MMOHMMAaHME: OIHUCHIBaTh M XapakTepu3oBaTh TaOiauuHyio (opmy [leproaudeckoil cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pazfnyaTh MOHATHUS «TJIaBHas noarpynna (A-rpymnmna)» u «mododHast
noarpynna (b-rpynmna)», maneie u OonblliMe MEPUOMAbI, COOTHOCUTH O0003HAYEHHsS, KOTOpHIE
UMEIOTCS B NEPUOAMYECKOl TabiuIle, C YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sfApa, 00lee YUCIO AIEKTPOHOB U paclpeesieHue ux
M0 DJJICKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHWH CBOWCTB
AJIEMEHTOB M WX COEJIMHEHUHN B IMpefesiax MajblX MEePHOJ0B U TJIABHBIX MOATPYII C YYETOM
CTPOEHHS UX aTOMOB;

KJIaCCU(UIUPOBATH XUMUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMHUECKHUE PEaKIINU
(Mo 4YuMcmy W COCTaBY Y4YacTBYIOIIMX B PEAKIMHM BEHIECTB, MO TEIIoBOMY 3(deKTy, Mo
M3MEHEHHUIO CTeNeHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

XapakTEepU30BaTh (OMUCHIBATh) OOIMME M CrEeNU(PUIECKHEe XUMHUYECKHE CBOWCTBA MPOCTHIX H
CIIOKHBIX BEIIECTB, MOATBEPXK/Aasl ONMKMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

COCTABJISITh YPABHEHHUSI DJIEKTPOJIMTHUECKOW JUCCOIUALMN KUCIIOT, MIEI0YEH U COJIEH, MOJIHbIE
U COKpalI€HHblE ypaBHEHHSA  peakuuid HOHHOro OOMEHa, ypaBHEHHUS  peaKkiuii,
MMOATBEPKIAIOIINX CYIIECTBOBAHNE TIE€HETUYECKOW CBS3M MEXAY BEIIECTBAMM Pa3JIMYHBIX
KJIACCOB;

pacKpbpIBaTh  CYIIHOCTh  OKHUCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;



IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH IPOTEKaHUS
XUMHAYECKHUX MPEBPALICHUIN B PAa3IHMYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAaccChl BELIECTB, MacCOBYIO JIOJIIO
XMMHYECKOTO NIEMEHTa IO (hopMyse COeIUHEHHs, MAacCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKInH;

co0iro1aTh MIpaBUIIA MOJIb30BAHUS XMMUYECKON MOCYI0H U 1a00paTOpHBIM 000PYAOBaHUEM, a
TaKKe MpaBuiIa OOPAIICHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSAMH O BBIITOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMMaKa U yriaeKucioro rasa);

IIPOBOAUTHh pEaKLUWH, IOATBEP)KIAIONINE KAueCTBEHHBIM COCTaB pPA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OPOMHI-, HOAMI-, KapOoHaT-, (ocdar-, cumukar-,
cynbdar-, TUAPOKCHI-MOHBI, KATHOHBI aMMOHHMS ¥ HOHBl H3YYEHHBIX METaJIOB,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPIraHUUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE OIIEPALIUN MBICIUTEIBHON JEATENIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHNE, CHCTEMATHU3aLMIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3CH — IS M3y4eHUs
CBOMCTB BEIECTB W XUMHYECKHX PEAKIUM, €CTECTBEHHO-HAayYHbl€ METOAbl IO3HAHUS —
HaOIOZCHNEe, W3MEpEeHHE, MOJCIMPOBAHUE, OSKCIEPUMEHT (PEalbHbIA M MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
JuaexkTpoHHbIe (HU(pPOBbHIE)
N HaumeHoBaHue KoJuunyecTBO 4acoB o0pa3oBaTe/ibHbIE PeCypPChl
[
/i pa3aeyioB U TeM
NMPOrpaMMabl B KonTposabHble IIpakruyeckue
cero
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHas
00racThb
11 €CTCCTBO3HAHHUS U 5 2 bubmorexa HOK
' . https://m.edsoo0.ru/7f41837c
MIPAKTUICCKON
JIeITEIIHHOCTH YeI0OBEKa
12 BemecTBa u 15 L bu6mmoreka [JOK
' XMMHYECKUE PEAKITUH https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
91 Boznyx. Kucnopon. 6 bubnuorexa [JOK
' [TousTue 00 okcugax https://m.edsoo.ru/7f41837¢c
99 Bonopon. Ilonsitue o 8 1 bubmuorexa [IOK
' KHCJIOTaX U COJISX https://m.edso00.ru/7f41837¢c
Bopna. PactBopsl. Bu6 OK
2.3 [TousTHe 00 5 1 1 nommotexa L

OCHOBAHHUAX

https://m.edsoo0.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c

OCHOBHBIE KJIaCChI Bu6 [IOK
HNOJINOTCKA
2.4
HeopraHHqﬁzCKHX 11 1 1 https://m.edso0.ru/7f41837c
COCIIMHECHU I
Htoro mo pazneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /I. . Menaeneea. Ctpoenune
aToMoB. XUMHYecKasi CBA3b. OKHUCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU

[Tepunonnueckuii 3aKOH
u [lepunonnueckas
31 CHCTEMa XUMHUYECKUX . bubmuoreka [JOK
' snemenTos J[. U. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue
aToMa
XumMudeckas CBA3b.
3.9 OKHCITUTENTBHO- 8 5 bubmuorexa [JOK
' BOCCTAHOBUTEIILHEIE https://m.edso00.ru/7f41837¢
peakuu
bu6mmoreka [IOK
14
TOTO TI0 pasaery 15 https://m.edso0o.ru/7f41837c
PesenBHOE BDEMSs] 3 bu6mmoreka [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 c 5
YACOB I10 ITPOT'PAMME
9 KJIACC
Ne HanmeHoBaNHe DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n KoumnuectBo yacos o0pa3oBaTe/bHbIE PeCypChl
pa3/iesioB U TeM
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NPOrpaMmblI

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Pa3zgea 1. BemecTBO M XUMH4YECKHEe peaKku

H

11

IToBTOpEHUE U
yriy0JieHue 3HaHU!
OCHOBHBIX pa3/ejioB
Kypca 8 kiiacca

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKHX PEAKIIHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

1.3

DIIEKTPOTUTHIECKAs
JICCOIIHAITHSI.
XUMHUYECKUE PEeaKIINH B
pacTBopax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Uroro no pazgeny

17

Pazgen 2. HeMeTaJIbI M UX COCIUHEHUSA

2.1

OO1m1as xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
VIIA-Tpynmsl.
["astorensl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.2

OO01mas xapakTepuCTHKa
XUMHYECKHX DJIEMEHTOB
VIA-rpynmel. Cepa u e€
COCIMHEHUS

bu6nmoreka [JOK
https://m.edsoo0.ru/7f41a636
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2.3

OO01as xapakTepuCTHKa
XUMHYECKHX 3JIEMEHTOB
VA-rpynsl. A30T,
dbocdop u ux
COCIIMHEHUS

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636

2.4

OO01as xapakTepuCTHKA
XUMHYECKHX AJIEMEHTOB
IVA-rpynmsl. Yrinepos
Y KPEMHUN U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pasaceiny

25

Pa3zgen 3. MeTaJibl M X COCIUHEHU S

31 OO0mue cBoicTBa 4 bubmuorexa [JOK
' METaJIIOB https://m.edso00.ru/7f41a636
39 Baxxueiime MeTalbsl 1 16 bu6mmoreka [JOK
' WX COEMHEHUS https://m.edso0o.ru/7f41a636
Htoro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u MaTepuarnsl 3 bubmuorexa [IOK
' B JKM3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa [JOK

https://m.edsoo0.ru/7f41a636
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OBIIEE KOJIMYECTBO

cMecel

YACOB I10 [TPOT'PAMME 68 4 !
INIOYPOYUHOE IINIAHUPOBAHUE
8 KJIACC
DJIEKTPOHHbBIE
Jara mudposbIe
N KonunuyectBo 4yacos HU3y4eHust oOpa3oBare/bHbIE
- ecypchbl
w/n Tema ypoka pecyp
K
Beero oHTpoJbHble | IIpakTHyeckue
padoThI padoThI
IT .P
1 peHMZT;EMHHHHq J? H: Ka 1 05.00.2024 | Duomioreka LOK
XHMIH SHITHCHOBeKa. e https://m.edsoo.ru/ff0d210c
Tena u BemecTra
ITonsatue o MeTogax bubanoreka [IOK
2 MO3HAHUS B XUMUH 1 06.09.2024 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBuna paboTsl B
N but6mmoreka [IOK
3 nabopaTopuu U MPUEMBI 1 1 12.09.2024 https://m.edsoo.ru/fod23de
oOpariieHus ¢ 1ab0pPaTOPHBIM
000pyIOBaHUEM
YucToele BelecTBa U CMECH. Bu6 OK
4 Crioco0wI pazeneHus 1 13.09.2024 nosmorexa [

https://m.edsoo.ru/ff0d26ca
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[IpakTuueckas padora Ne 2

«Paznenenue cmeceit (Ha bubnnorexa [JOK
19.09.2024
> MpUMeEpPEe OUYUCTKHU 9.09.20 https://m.edso0.ru/ff0d28c8
MTOBapEHHOM COJIH )»
bubnunoreka LIOK
6 ATOMBI M MOJICKYTBI 20.09.2024 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DIIEMEHTBHI. BuG LIOK
HOJIMOTEKA
! 3HaKu (CuMBOIBI) 26.09.2024 https://m.edsoo.ru/ff0d2be8
XAMHYECKHUX DIIEMEHTOB
[IpocTsle U CilOXKHBIE bubnmnorexka HOK
8 BEIECTBA 27.09.2024 https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYIISIPHOE bubmuorexa [IOK
03.10.2024
o y4eHHUE https://m.edsoo.ru/ff0d2d50
3aKO0H ITOCTOSIHCTBA COCTaBa
BelIeCcTB. XUMHUUIECKast
bubnuorexa [IOK
. 4.10.2024
10 (bopmyna. Banentrocts 041020 https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX
2JIEMEHTOB
OTHOCHUTENbHAS aTOMHAs
bu6nuorexa [IOK
) 10.10.2024
11 macca. OTHOCHTENbHA 0.10.20 https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsT Macca
M
12 XI/I?\:;?I:EOTZ)H:HeMeHTa B 11.10.2024 bubnnorexa [IOK
o https://m.edsoo.ru/ff0d350c
COEIMHEHNH
13 KonuuectBo BemiecTna. 17 10.2024 bubmuorexa [{OK

Mons. Monsipaas macca

https://m.edsoo.ru/ff0d5230
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duznueckue 1 XUMHUYECKHE

bubnunoreka LIOK

14 sIBJICHUSI. XUMHUYECKast 18.10.2024 https://m.edsoo.ru/ffod37fa
peakmus
[IpusHaku u ycioBus Bu6 LIOK

nOJIIMOTEeKA

15 HpOTeK?iHI/ISI XUMHUYECKHUX 24.10.2024 https://m.edsoo.ru/ff0d3al6
peakuui
3aKOH COXpaHEHHUS MaCChl o 110K

noIMoTeKa

1 . X 25.10.2024

6 BEMECTE. ANMHUHCCKHC 51020 https://m.edsoo.ru/ff0d3b88
YpaBHCHHUS
Brruucnenus konudecTsa,

17 Macchl BEIISCTRA 110 07.11.2024 bubmuorexa [IOK
YPAaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms
XUMHUYECKHUX PEaKIHi bu6muoreka [JOK

18 08.11.2024
(coenuHeHus, pa3IoKeHHUS, https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)

M. B. JIomoHOCOB —
YUEHBIN-3HIUKIIONETUCT. bu6muoreka [JOK

19 14.11.2024
O60061eHue 1 https://m.edsoo.ru/ff0d40c4
cUCTEMaTH3aInsI 3HaHUH
KonTponbnas pabora Nel no BuG OK

20 TeMe «BemecTsa u 15.11.2024 ubsmorexa 11

XUMHYCCKUEC pCaKIINH»»

https://m.edsoo.ru/ff0d4290
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21

Bo3nyx — cmecsh ra3os.
CocraB Bo3ayxa. Kucnopon
— 3JIEMEHT U IIPOCTOe
BenrecTso. O30H

21.11.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d448e

22

DU3NYECKUE U XUMUYECKUE
CBOIMCTBA KUCJIOpOAA
(peakuuu OKUCICHUS,
ropenue). [lonstue 06
OKCHJaX

22.11.2024

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4614

23

Crioco0sl nostyueHus
KHCJIOPO/ia B JIAOOpaTOpUH U
MPOMBIIUICHHOCTH.
[Tpumenenue kucmopoaa

28.11.2024

bubmnoreka IIOK
https://m.edsoo.ru/ff0d497a

24

TennoBoii 3¢ ekt
XUMHUYECKON PEaKIINH,
MIOHSTHE O
TEPMOXUMHUYECKOM
YPaBHEHHUH, 3K30- U
OHAOTEPMHUYCCKUX PCAKIHAX

29.11.2024

bubanoreka [IOK
https://m.edsoo.ru/ff0d4790

25

Tonnugo (HedTh, yroib u
MeTaH). 3arpsi3HEHUe
BO3JlyXa, CIIOCOOBI €ro
MIPEOTBPAICHHS

05.12.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4c4a

26

ITpakTuyeckas padora Ne 3
no Teme «[lomyuenne u
cobupaHue KUCIOPOaa,
W3y4YEHUE €r0 CBOMCTB)

06.12.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Bonopon — snemeHt u

bubnunoreka LIOK
2| mpocToe BemecTro. 12.12.2024 1 o6 1im edsoo.ru/ffodaddo
Haxoxpaenue B mpupose
DU3NYECKUE U XUMUYECKUE Eu6 [IOK
5 noInoTeKa
28 | ceoiictsa Bonopona. 13.12.2024 1 10s:1im edsoo.ru/ffodaddo
[Ipumenenue Bogopoaa
ITonsiTve 0 KUCHOTAX U bubmuorexa [IOK
29 COJISIX 19.12.2024 https://m.edso00.ru/ff0d50d2
30 CriocoOsI mostyueHust 20.12.2024 bu6nuoreka [JOK
BOJIOpO/a B JIAOOpaTOpUH https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4
o teme «llonyuenue n bu6nuoreka [JOK
31 26.12.2024
cobupaHue Boopo/a, https://m.edsoo.ru/ff0d4f42
W3YyYEHHUE €r0 CBOMCTB)
MossipHblii 00BEM r'a30B. bubmuoreka [IOK
32 27.12.2024
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0néma,
KOJINYeCTBa BEIlleCTBa ra3a
bubanoreka [IOK
33 1O €10 HIBECTHOMY 09.01.2025 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIIN
00BEMY
Brruncnenus 006EMOB ra3oB
34 10 YPAaBHEHUIO PEAKIUU Ha 10.01.2025 bu6muoreka [JOK

OCHOBE 3aK0HA 00BbEMHBIX
OTHOILIIEHUN Ta30B

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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dOu3nuecKkue U XUMUYCCKHUE bubnunoreka LIOK
16.01.202
35 CBOWCTBA BOJIbI 6.01.2025 https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwii. [lonsitue bubnuotexa [JOK
17.01.202
36 00 MHAMKATOpax 01.2025 https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
Hacepimenasie u o 110K
noIMoTeKa
37 HEHaCBILIEHHBIE PACTBOPHI. 23.01.2025 https://m.edsoo.ru/Ffod5hA0
MaccoBas J10714 BelllecTBa B
pacTtBope
[IpakTuueckas padora Ne 5
o teme «lIpurorosnenue Bu6 110K
noIMoTeKa
EHHOM 24.01.202
38 pactBop ?BCOHgGHeHeHHOH 012025 https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH
PacTBOPEHHOTO BEILIECTBAY
KonTponbnas padora Ne2 no BuG 1IOK
nonIMoTeKa
K .B . .01.202
39 TEME (RHCITOpOLL. BOA0pOX 30.01.2025 https://m.edsoo.ru/ff0d6342
Boma»
OKCHUIBI: COCTaB, BuG 1IOK
noMMoTeKa
40 | wnaccuduxanus, 31.01.2025 | ios:/im.edsoo.rusffodesae
HOMEHKJIaTypa
[TonydeHnue u XuMHU4YeCKHE
41 CBOWCTBA KHCIIOTHBIX, 31.01.2025 bubmuoreka [{OK

OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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OcHoBaHUA: COCTaB,

bubnunoreka LIOK

42 Knaccudukanus, 06.02.2025 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 HonqueHHe u XI/IMI/I‘jeCKI/Ie 07.02.2025 bubnuorexa LIOK
CBOMCTBA OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnorsl: cocras, Bu6 110K

noIMoTeKa

44 KJIaccudukanusi, 13.02.2025 https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 HonuyquI/Ie U XUMHUYECKHUE 14.02.2025 bu6nuoreka [JOK
CBOMCTBA KMCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpeanue):

46 HOMEHKJIaTypa, CII0COObI 90.02.2025 bu6nuoreka [JOK
MOJIyYEHUs, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpakTruueckas padora Ne 6.

Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 bu6muoreka [JOK

47 21.02.2025
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOpPraHUYECKUX
COECIMHEHU I
I'enernueckas CBSA3b MEXKAY Bu6 110K

noInoTeKa

48 KJ1accaMu HfOpFaHquCKHX 27.02.2025 https://m.edsoo.ru/00ad9a50
COETMHEHU I

49 O6o00menue n 98.02.2025 bubmuoreka [{OK

cHCTeMaTHu3alus 3HaHuH

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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KonrtponsHas padora Ne3 o
TeMe "OCHOBHBIE KIIACCHI

bubnunoreka LIOK

.03.202

>0 HEOPTraHUYECKUX 06.03.2025 https://m.edsoo.ru/00ad9ela
coeguHeHuin"
IIepBble mONBITKH
KJaccuukanum Eu 10K

nonmoTexa

51 XUMHUYECKUX DJIEMEHTOB. 07.03.2025 https://m.edsoo.ru/00adoffa
[TonsiTue o rpymmnax
CXOIHBIX 2JIEMEHTOB
[Tepuonnueckuii 3aKOH U

59 [Tepuonuueckas cucrema 13.03.2025 bubmnoreka IIOK
XAMHYECKHX dJIeMEHTOB /I, https://m.edsoo.ru/00ada52¢
. Menneneena
IT

53 €pUOo/bl, TPYIIIEL, 14.03.2025 bubmuoreka [JOK
MIOATPYIIIIBI https://m.edsoo.ru/00ada52c

54 Crtpoenue atomoB. CocTaB 97 03.2025 bubnuotexa [JOK
aTOMHBIX siaep. M3oTomnbl https://m.edsoo.ru/00ada342
CrtpoeHne 371eKTPOHHBIX

55 000J109eK aTOM?B 3JIEMEHTOB 28.03.2025 bubmuorexa [JOK
[Tepuonnueckoit cucremsr /1. https://m.edsoo.ru/00ada6bc
N. Menneneena
XapakTepucTrka
XUMHUYECKOTO AJIEMEHTA TI0 BuG OK

56 €r0 TI0JIOKEHUIO B 03.04.2025 nommorera L

[Tepnonnueckoii cucreme /1.
H. Menneneepa

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3nauenue [lepuonnyeckoro
3aKOHA Ul pa3BUTHUS HAYKH

bubnunoreka LIOK

57 u mpakTHk. J1. H',_ . 04.04.2025 https://m.edsoo.ru/00ada96e
MeneneeB — y4EHBIH,
Mearor ¥ TpaxaaHuH
DNEeKTPOOTPULIATETLHOCTh BuG 1IOK

noImoTeKa

58 aTOMOB XMMHUYECKUX 10.04.2025 https://m.edsoo.ru/00adaab8

3JIEMEHTOB
bubmnoreka IIOK

59 HonHas xumudeckas CBA3b 11.04.2025 https://m.edsoo.ru/00adac34

60 KoBasientHas HenosnsipHas 17.04.2025 bubnuorexa [IOK
XHUMHUYECKASA CBI3b https://m.edsoo.ru/00adaab8

61 KoBanentHas nonsipnast 18.04.2025 bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8

bubanoreka [IOK

62 CreleHs OKUCIEHUS 24.04.2025 https://m.edsoo.ru/00adae28

OKUCIUTEIHLHO- Eubs 1IOK
noImoTeKa

63 BOCCTAHOBUTEIbHEIE 25.04.2025 https://m.edsoo.ru/00adb076
peakuuu
OKucnIuTeny U but6mmorexa [IOK

4 .05.202

6 BOCCTAaHOBUTEIH 08.05.2025 https://m.edso0.ru/00adb076
PesepBHBIil ypoK.

65 | OGoBmenue i 15.05.2025 | Promoreka LHOK

cUCTEeMaTH3aInsI 3HaHUH

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



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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KontponsHas padora Ne4 o Bu6 LIOK
noIMoTeKa
66 teme «CTpoeHHe aToMa. 1 1 16.05.2025 https://m.edsoo.ru/00adbAg6
XuMuyeckas CBSI3b»
O06006menne u
CHCTEMAaTHU3alMs 3HAHUH 110 bubnunoreka LIOK
7 22.05.202
6 teme «CTpoeHue aroma. 1 05.2025 https://m.edsoo.ru/00ad9ch2
XuMuyeckas CBSI3b»
O6o006menne u
CHCTEMATH3alHs 3HAHHI bubmnoreka IIOK
68 23.05.2025
“BeniecTBa 1 XUMHYECKHE 1 https://m.edsoo.ru/ff0d61c6
peaxKum»
OBUIEE KOJIMYECTBO YACOB 68 5 6
[10 ITIPOT'PAMME
9 KUJIACC
DJIeKTPOHHbIE
Hara uugposbie
N Konn4yectBo 4yacos U3y4YeHUs o0pa3oBaTe/bHbIC
[1]
| T ecypcol
w/n eMa ypoka pecyp
K IT
Beero OHTPOJIbHBIE PaKTHYeCKHe
padoThI padoTbl
[lepnonnueckuit 3aK0H.
1 [Iepnonnueckas cucrema 03.09.2024 bu6muoreka [JOK

XAMHYECKHUX DJICMECHTOB
. 1. MenaeneeBa

https://m.edsoo.ru/00adb59e



https://m.edsoo.ru/00adb486
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3aKOHOMEPHOCTH B
M3MEHEHHHU CBOWCTB
XHMHYECKHX 3JIEMEHTOB
MEPBBIX TPEX NEPUOTIOB

05.09.2024

bubnunoreka LIOK
https://m.edsoo.ru/00adb6b6

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIIECTB

10.09.2024

bubnunoreka LIOK
https://m.edsoo.ru/00adb7e2

Bunn xumuueckoit
CBSI3U U THUIIBI
KPUCTAJUTHYECKUX
pELIETOK

12.09.2024

bubmnoreka IIOK
https://m.edsoo.ru/00adbac6

KonTponbnas padbora
Nel o teme
«IIoBTOpEeHue n
yriayOieHue 3HaHu’
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kinacca»

17.09.2024

Knaccudukanus
XUMHUYECKUX PEaKIUi Mo
Pa3TUYHBIM MPU3HAKAM

19.09.2024

bubanoreka LIOK
https://m.edsoo.ru/00adbcb0

ITonsTHE O CKOpOCTH
XUMUYECKON PEAKIUU.
IToHsiTHE O TOMOTE€HHBIX
U TE€TEPOreHHBIX
peakuusx

24.09.2024

but6mmorekxa [IOK
https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

IlonsTue 0 XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh

. bubnuorexa [JOK
8 XHMHTCCIOH PCaKIiH 1 26.09.2024 https://m.edso00.ru/00adc28c
MOJI0KEHHUE
XUMHYECKOTO
paBHOBECHs
OKUCINUTEIILHO- BuG LIOK
HOIHOTEKA
9 01.10.2024
BOCCTAHOBUTCILHBIC https://m.edsoo.ru/00adcade
peakuuu
Teopus
3JIEKTPOIUTAYECKON bubnuoreka [IOK
10 03.10.2024
mucconuanuu. CUIbHBIE https://m.edsoo.ru/00adcd68
U cJ1a0ble DIIEKTPOIIUTHI
HonHsble ypaBHEHUs bubnuoreka [JOK
11 08.10.2024
peakuui https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA
KHUCJIOT ¥ OCHOBAaHUU B Bu6 LIOK
HOIHNOTEKA
12 7| 10.10.2024
cBete HpeﬂCTaBHeH?H 00 https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
IUCCOLINAIINU
XHUMHUYECKHE CBOMCTBA
CoJIel B CBETE Bu6 OK
13 MpeICTaBICHHUH 00 15.10.2024 nosmorexa I1

BHCKTpOHHTHqCCKOﬁ
JAUccoranumn

https://m.edsoo.ru/00add8b2
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[Tonsitue o rugponuze bubmmoreka [JOK

14 coneit 17.10.2024 https://m.edsoo.ru/00add9d4
O06o0meHue u bubnuotexa [JOK

1 0.

> CHUCTEMaTHU3alus 3HAHUI 22:10.2024 https://m.edsoo.ru/00addd12

[IpakTrueckas pabora
Ne 1. «Pemenne bubmuorexa [JOK

16 24.10.2024
JKCIIEPUMEHTAIBHBIX 0.20 https://m.edsoo.ru/00addbfa
3a1a49»
KontponbHas pabora
Ne2 o Teme
«DJIEKTPOIUTUYECKAS bu6nuoreka [JOK

17 .11.2024
JIUCCoIaIysl. 05 0 https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B
pacTBopax»
OO6m1ast XxapakTepucTrKa

18 ranczreHOB. XuMuueckue 07.11.2024 bu6anoreka LIOK
CBOICTBA Ha MPUMEPE https://m.edsoo.ru/00addfe2
XJjiopa
XJI0pOBOAOPOA.

19 CoustHas KUCJI0Ta, 12.11.2024 bubanoreka LIOK

XHUMHYECKHE CBOMCTBA,
MoJy4yeHue, NpUMEeHEHUE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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[TpakTyeckas pabora
Ne 2 o teme

. bubnnorexa [{OK

20 «lonyyenne COMHOP{_ 14.11.2024 https://m.edso00.ru/00ade348
KHCIIOTBI, U3y4eHHE €€
CBOMCTB»

Brruuciienus o
ypaBHEHUSAM BuG 1IOK
. noIMoTeKa

21 XHMITHECKHX pCaitii, 19.11.2024 https://m.edsoo.ru/00ade488
€CJIM OJIUH U3 PearcHTOB
JIaH B U30BITKE

99 OO01mas xapakTepucThKa 91.11.2024 bubnuorexa [IOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJIIOTPOIIHBIE
MOIU(UKAIIIH CEPBI.

u ,

93 aXO)K,Z[eHI/\I’e cepbl U €€ 26.11.2024 bubnuoreka [JOK
COCIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA
cepsl
CepoBoaopo,

24 CT pOCHIfe p(pgmqecxne " 28.11.2024 Bubnmorexa [IOK

p ’ . o https://m.eds00.ru/00ade802
XHUMUYECKHE CBOWCTBA
Oxcuppl cepsl. CepHas
o5 KHCJIO0Ta, (PU3NYecKre U 03.12.2024 bu6muoreka [JOK

XHUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

https://m.edso0.ru/00adea28
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26

XUMHUYECKUE PEAKIUH,
JICKaIIe B OCHOBE
MPOMBIIIEHHOTO
croco0a MmoJIy4eHus
CEpPHOM KHUCIIOTHI.
Xumuaeckoe
3arpsi3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI

05.12.2024

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

27

Brrunciienne maccoBoi
JIOJIM BBIXOJIa MPOAYKTa
peakuuu

10.12.2024

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

28

OOw1ast xapakTepUCTHKA
3J1IeMEHTOB V A-TpyTIIbI.
A30T, pacpocTpaHeHue
B IIpHUpoe, puznyeckue
U XMMUYECKHE CBOWCTBA

12.12.2024

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

29

AmMmak, ero
¢buznueckue u
XUMHYECKHE CBOMCTBA,
MOJTyICHUE U
MIPUMEHEHHE

17.12.2024

bu6nuorexa [IOK
https://m.edsoo.ru/00adf004

30

[IpakTnueckas pabora
Ne 3 mo Teme
«Tonyuenne ammuaka,
W3y4YEHUE €r0 CBOMCTB)»

19.12.2024

bubnunorexa LIOK
https://m.edsoo0.ru/00adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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31

A3oTHas KHCI0Ta, €6
¢busnveckue u
XAMUYECKHE CBOMCTBA

24.12.2024

bubnunoreka LIOK
https://m.edsoo.ru/00adf306

32

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHUS B KQUe€CTBE
MHUHEpaIbHbIX
yI10OpeHuit.
XUMHYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
COCIMHEHHSIMU a30Ta

26.12.2024

bubmnoreka IIOK
https://m.edsoo.ru/00adf518

33

dochop. Oxeun
¢docdopa (V) u
¢dbocdopHas Kuciora,
¢buznueckue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHue

09.01.2025

bu6nuorexa [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
¢docdaroB B kauecTBe
MHHEPAIBbHBIX
ya0OpeHui.

3arpsi3HeHUe IPUPOTHON

cpensl hochatamu

14.01.2025

but6mmorekxa [IOK
https://m.edsoo.ru/00adfc20
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Yraepon,
pacnpocTpaHEHHE B

bubnunoreka LIOK

16.01.202
35 npupoie, Gu3nIecKue u 6.01.2025 https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Oxkcuapl yriaepojaa, ux
¢busnveckue u
XAMHUYECKHE CBOKCTBA. bu6mmoreka [IOK
36 DKOJIOTHYECKUE 21.01.2025 https://m.eds00.ru/00adfebe
po0JIeMBbI, CBSI3aHHBIC C
okcuzom yriepoaa (1V)
YrobpHas KUCIOTA U €€ bubmnoreka IIOK
37 coun 23.01.2025 https://m.eds00.ru/00ae006¢
[IpakTnueckas padbora
No 4 o Teme
HH
38 OJIyueHHue 98.01.2025 bubnuoreka [JOK
YTJIEKUCIIOTO rasa. https://m.edsoo.ru/00ae027e
KauectBenHas peakuus
Ha KkapOoHaT-nOH"
[TepBoHayanbHbBIE
MOHATHUS 00 Eus 10K
noIMoTeKa
39 OPTateckux 30.01.2025 https://m.edsoo.ru/00ae054e
BelIeCcTBaxX KakK O
COCTMHEHUSX YIIIepo/ia
K -
40 PEMHUI U €ro 04.02.2025 bubnmoreka [JOK

COCIMHCHUA

https://m.edso0.ru/00ae080a
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41

[TpakTyeckas pabora
Ne 5. Pemienue
AKCIIEPUMEHTAJIbHBIX
3aJ71a4 10 TEME
«Baxnenmue
HEMETAJUIBI K UX
COCIUHEHMS»

06.02.2025

bubnunoreka LIOK
https://m.edso0.ru/00ae0bf2

42

KontponbHas pabora
Ne3 o Teme
«Baxnenmue
HEMETAJIIBI U UX
COEIUHEHUS

11.02.2025

bubnuorexa [JOK
https://m.edsoo.ru/00ae0el8

43

OO01as xapakTepucThKa
XUMHUYECKUX DJIIEMEHTOB
— METaJUIOB.
Meranueckas CBsi3b U
MeTaJUTnYecKas
KpUCTaJUTMYECKast
pemérka. Puznyeckue
CBOMCTBA METAJIJIOB

13.02.2025

bu6nuorexa [IOK
https://m.edsoo.ru/00ael103e

44

XHWMHYECKHE CBOMCTBA
METaJUIOB.
ONEKTPOXUMHUYECKHUN
PAL HAIIPSKCHUI
METAJIJIOB

18.02.2025

but6mmorekxa [IOK
https://m.edsoo.ru/00ae1156



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

OO01ue crioco0sl
MOJTyYEHUsI METaJIOB.
Coiasel. Brruncnenus

bubnunoreka LIOK
45 110 YpaBHEHIAM . 20.02.2025 https://m.eds00.ru/00ae1156
XUMHYCCKHUX PEaKIIHA,
€CJIM OJIUH U3 PearcHTOB
COJICP)KUT TIPUMECH
[TonsiTHe 0 KOppO3UHU bubnuoreka [IOK
40 METAIJIOB 25.02.2025 https://m.eds00.ru/00ae1278
bubmnoreka IIOK
47 [Hesnotmere MeTas: 21:02:2025 https://m.eds00.ru/00ae14b2
48 OKCHUIBI M TUAPOKCHUIBI 04.03.2025 bubmnoreka IIOK
HATpUs U KaJust https://m.edsoo.ru/00ae14b2
€J10YHO3EeMEIIbHBIE
49 I\LETaJIJIBI — KaJlbIIUHA B 06.03.2025 bubmorexa I[JOK
. . R https://m.edsoo.ru/00ae15e8
Marsui
Baxneiimme bubanoreka LIOK
50 11.03.2025
COCIUHEHHUS KaJIbIIHS https://m.edso0.ru/00ae15e8
5y | QocOmene . 13.03.2025
CUCTEMaTHU3aIlUsl 3HAHUH
59 H(éCTKOCTEiBOIlLI u 95 03.2025 bubmuoreka [{OK
CrocoObI €€ yCTpaHeHUS https://m.edso0.ru/00ae1886
[TpakTuueckas pabota
53 Ne 6 o Teme 97 03.2025 bubmuoreka [{OK

"XKécTkoCTh BOIBI U
METO/BI €€ YCTPaHEHHUS"

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



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

bubnunoreka LIOK

>4 AOMHHHH 01.04.2025 https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA 03.04.2025 bubmmoreka [JOK
OKCHJIa ¥ TUAPOKCHUAA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso 08.04.2025 https://m.eds00.ru/00ae1d86
OKcuIbl, THIPOKCHIIBI U
bubmnoreka IIOK
S7 coma xenesa (1) m 10.04.2025 https://m.eds00.ru/00ae35e6
xenesa (1)
gg | OOoOmennen 5 15.04.2025
CUCTEMAaTH3AalNs 3HAHUI
[IpakTnueckas padbora
Ne 7. Pemenne
JKCIIEPUMEHTAIIBHBIX bubnuoreka [JOK
59 17.04.2025
3a7a4 I10 TEME https://m.edsoo.ru/00ae3de8
«BaxaeIme MeTajuIbl
U UX COETUHEHU
Brrauciennsa nmo
ypaBHEHUSAM
XUMHUYECKHUX PEaKIIHid,
€CIIM OJIUH U3 PeareHTOB Eus OK
60 ITaH B U30BITKE MIIH 22.04.2025 ubnmorexa I

COJICPKUT TIPUMECH.
Brraucnenns MaccoBoi
JIOJIA BBIXOJ1a TIPOJTYKTa
peakuuu

https://m.edso0.ru/00ae1750



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

gp | OOoOmennen § 1 24.04.2025
CHCTEMAaTH3alus 3HAHUI
KonrponsHas pabora
Ne4
62 110 Teme 1 1 29.04.2025
«Baxxgeuime MeTajuIbl
U UX COEIUHEHUD)
BemectBa u marepurainsl By 10K
. nOIMoTeKa
63 B IIOBCEIHEBHON KU3HU 1 06.05.2025 httns://m.edsoo.ru/00ae3f50
YyeJIoBeKa
XHUMHUUYECKOE o 110K
noImoTeKa
64 3arp ﬂ3HeHHev 1 08.05.2025 https://m.edso0.ru/00ae4270
OKPYKaroIen CpeIbl
Poab xumun B perieHun bubnmnoreka [JOK
65 13.05.2025
9KOJIOTUYECKUX TTPOOIeM 1 https://m.edsoo.ru/00ae4270
O06o061IEHNE U
. bubnuoteka [JOK
66 iI/ICTeMaTI/BauI/Iﬂ 3HAaHUU 1 15.05.2025 https://m.edsoo.ru/00ae0d0a
Honnble ypaBHEHUS»
O06o061IEHNE U
. bubnuotexa [JOK
67 iI/ICTeMaTI/BauI/Iﬂ 3HAaHUU 1 20.05.2025 https://m.edsoo.ru/00adb33c
Hemeramisny
0O00011eHne n Butt 1IOK
. noImoTexa
68 ‘C‘I/ICTeMaTI/ISaI_II/ISI 3HAHUHU 1 22.05.2025 httns://m.edso0.ru/00adach?
Mertamibl»
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 I[TPOIT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOTI'O ITPOLNECCA



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIUIS1 YYEHUKA
* Xumus, 9 knacc/ I'abpuemnsa O.C., Octpoymos U.I'., CnaakoB C.A. AkumonepHoe o6mmecTtBo «M3natensctBo «IIpocemenuey

Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., Axunoneproe oomectBo «M3narenberBo «IIpocBemienuey

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumus. 8 ki1.: KonTponbsHbie 1 ipoBepoyHbie padoThl K yueObHuky O. C. 'abpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H.
bepeskun, A. A. Ymakoa u ap. - M.: [Ipoda, 2017.

Xumus. 9 ki1.: KontposnbHble u mpoBepounblie paboTsl k yueoHuky O. C. ['abpuensna «Xumus. 9» / O. C. I'abpuensan, I1. H.
bepeskun, A. A. Ymakosa u ap. - M.: lpoda.

["abpuensn O. C., Bocko6oitnukosa H. I1., SlurykoBa A. B. HacronbHas kHura yunrens. Xumus. 8 ki1.: Metoauueckoe nocodue. -
M.: [Ipoda.

["abpuensn O. C., OctpoymoB U. I'. HacronpHas kHura yaurtens. Xumus. 9 ki1.: Meroauueckoe nocobue. - M.: JIpoga.

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubmmorexa [IOK
https://m.edsoo.ru

Poccwuiickas anexkrponnas mkoia https://resh.edu.ru
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