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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XHMMHM Ha YPOBHE OCHOBHOro o0OIero oOpa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHUSA OCHOBHOM
o0Opa3oBaTeabLHOM IPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPETOaBaHus Y4eOHOTO MpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo Xumuu Aa€T TMPEJCTaBICHHE O IEJsIX, OOIIeld CcTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUA OOYYAIOIIUXCA CPEICTBAMU Y4EOHOTO
npeaMera, yCTaHaBJIMBAECT 00s13aTeNIbHOE peaMETHOE CoOJIepKaHHUe,
npeaycMaTpUBaET paclpeesieHde €ro Mo KiaccaM U CTPYKTYpUpPOBAHHE IO
pa3ienaM M TeMaM MpPOrpamMMbl MO XUMHUH, ONPEAEISAET KOJIUYECTBEHHBIE H
KauECTBEHHbIEC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEIBHOCTh  U3YUYEHUS] XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTra s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUM K
pe3yapTaraM 00y4YeHHUs] XUMUU Ha YPOBHE II€JIEH U3YUYEHUsI TTpeaMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOW JEATEIbHOCTH OOYYalomierocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
0oOy4aromierocsi, ero MpejcTaBiIeHU O MaTepUATbHOM EIUHCTBE MHUpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MTPOOIIEM 3IpaBOOXPAHECHHUSI.

N3yuyeHune xumuu:

CIOCOOCTBYET  peayiu3allii  BO3MOXKHOCTEM  JJii  CaMOpa3BUTUA |
dbopMupOBaHUS KYJIbTYPhI IUYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON I'PAaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JesSTeIbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOGECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHENU(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJaJbIBa€T OCHOBBI
I[EJTIOCTHOTO B3IJIsa HA €IUHCTBO MPUPOILI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH O0YJarOIITUXCS;



croco0cTByeT (HOPMHUPOBAHHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTeCTBEHHO-
-HAYYHBIM 3HAaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHble HampaBlieHUS B OOYYEHMH XHMHUHM OOECHEUYHMBAIOTCS CHEelU(PUKON
collepKaHUsi  y4eOHOro  MpeaMeTa, KOTOpbIM  SBIAETCA  IEAarormuecku
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oO0pa3oBaHUs OPUEHTHPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNW XUMHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIAEIBHBIX 3HAUYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CrpykTypa coiepkaHusl MPOrpaMMbl MO XMUMHUH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3zydeHuro. CoaepKaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHHM30BaHbl [0 MPUHIUIY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguyeckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— TMpEeACTaBIEHUN 00 HIIEKTPOJIUTUYECKOW JAMCCOLMAIlMM BELIECTB B
pacTBopax.

Teopernyeckne 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JpPYyroMy, BBINONHAS (YHKUMU OOBACHEHHS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEHW NMPAKTHYECKOTO NPUMEHEHHUS U IMOJYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHHIO
IIPEACTABIICHNS] O XUMHYECKON COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTEMHOW MpUpOJbl, LIEHHOCTHOTO OTHOILIECHHWS K HAyYHOMY 3HAHUIO U
METO/JaM NO3HaHUs B Hayke. M3ydeHHe XMMHMM NPOUCXOIUT C NPHUBJICUYEHUEM
3HaHUW M3 paHee HM3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKaIOUUNH MUP,
«buonorus. 57 kinacce» u «duzuka. 7/ Kmacey.

[Ipy wu3ydeHHH XUMUU MPOUCXOAUT (opMHpOBaHME 3HAHUNH OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NeATEIbHOCTH 4YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4yeOHOro MpeaMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUIIHUX (haKTOB, IMMOHATHI, 3aKOHOB M TEOPETUUSCKHUX ITOJ0KCHHUH,
JOCTYIIHBIX OOO0OILEHUA MHUPOBO33PEHUYECKOTO XapakTepa, sS3blka HAyKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWS TPU HW3YYEHUW BENMIECTB U
XUMUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
WX TPUMEHEHHU B Yy4yeOHO-TIO3HABATENIbHOM U Y4eOHO-HCCIEA0BATEIbCKOM
JeSATEeIbHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO OOpallleHHus C BellecTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUn XMMHUHU HAa YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHE MHTEIUJIEKTYalbHO pPa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HanpaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTUYECKOE MPHUOOIICHHE
OoOy4JaronmMxcss K CaMOCTOATENIbHON I03HABATEIbHONU NESITEIbHOCTH, HAayYHBIM
METO/JaM MO3HaHus, (GOPMHUPYIOIIUM MOTHUBALIUIO M Pa3BUTHUE CIIOCOOHOCTEH K
XUMUH,

— o0ecreueHne ycaoBUi, CITOCOOCTBYIONIUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOMN NIEATENLHOCTH, TMO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHAIBHOW M  €CTECTBEHHO-HAYyYHOUH
rpaMOTHOCTH, B TOM YHCJI€ YMEHHUU OOBACHATH U OIICHUBATH SIBJICHUS
OKpPYXaIOLIEr0 MHpa, UCHOJIb3Ysl 3HAHUA U ONBIT, MOJYYEHHBbIE MPHU H3yYECHHUH
XUMUHU, TPUMEHATh WX TPU PEIICHWH MPOOJIeM B TOBCEIHCBHOW JKWU3HH H
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHHe y OOy4YalOMMXCA T'yMAHUCTHYECKUX OTHOIICHH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH OKOJOTHUYECKU
1EeJIecOo00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIUTAHUID HAa OCHOBE YCBOECHHMS OOILIEYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(WIIL M HANPaBICHHOCTU AAJbHEUILIEro
oOy4eHUs.

OOmiee 4YUCIO 4YacoB, OTBEAEHHBIX JUISI M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111ero 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. (PU3NYECKHE CBOMCTBA BEIIECTB. ATrPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax Mo3HaHWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. CHUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi (¢opmyna. BaaeHTHOCTP aTOMOB XHMHUYECKHUX OJEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOcCUTENbHAsT aTOMHas Macca.
OTtHocHTeNbHAsT MOJIEKYJsIpHas Macca. MaccoBast 10Ji1 XUMHUYECKOrO 3JIEMEHTa B
COCIMHEHUH.

KomungectBo BemiectBa. Moib. MossipHasg macca. B3auMocBs3b KOJIMUECTBA,
Macchl M 4YHUCJIAa CTPYKTYpPHBIX €OUHUL BenlecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

OuU3NYECKUE U XUMHUYECKUE SIBICHUA. XUMHUYECKAS] PEAKIUS U €€ MPU3HAKHU.
3aKOH COXpaHEHHMsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxarus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0H, MpaBuiiaMu pabOThl B JaOOpaTOpUu H
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3nYecKkuXx CBOMCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIOICHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAIUs BOAbI) U XUMUYECKUX (TOPEHHE CBEYM, MPOKAJIMBAHHE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
OMMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapus, pa3joXKeHUe THAPOKCUAA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Keie3a ¢ pacTBopoM cosiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKH TTOBAPCHHON
coinM, HaOJIOJACHHE W  ONHCAaHME  pEe3yJIbTaTOB  NPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeH MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

BaskHejinue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3ieMEHT W MpPOCTOE
BenlecTBo. Haxoxnenwe kuciaopojna B mpupone, (pU3MUEeCKHe W XUMHUYECKHE
cBoiictBa (peakimu ropenus). Oxcuppl. [Ipumenenue xkucnopoma. CrocoOb



MOJIYYCHHUST KHUCIopoAa B J1abOpaTOpuuM W TPOMBIIUICHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoauGUKaIus KUcaopoaa.

TemnoBoii 3¢ (deKT XUMHUECKON peakInH, TePMOXUMUYECKUE YpaBHEHUS,
9K30- U JHAOTEPMHUYECKHE peakUuH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocToe BemlecTBo. Haxoxknenwe Boaopoja B
npupoae, GU3MYECKUEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIi 006EM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHUSIM.

dusnueckne cBoWcTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBIL.
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCcTBOpPBI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BEECTBA B pacTBOpe. XMMHUYECKAE CBOMCTBA BOABI. OCHOBAHUS.
Ponbe pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IPUPOE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHeHuil. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIC, KHUCIOTHBbIC, aM{(pOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcugoB. Dusmyeckne uU XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccubukanuss ocHoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHuil. DPU3MYECKHE U XUMUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHYECKHE cBoMcTBa KuCaIOT. Pang axtmBHOocTu MertanioB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa coneil. @u3znueckue 1 XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

I'eneTnueckas CBA3b MEXKIY KiIacCaMU HEOPTaHUYECKUX COCTUHEHHIA.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COAEPKAHUs KHUCIOPOAa B BO3AyXE, MOIYYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOII0AeHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHus (MmoXapa), O3HAaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOMCTB, IMOJy4YeHHE, COOWMpaHUE, pACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMoJelcTBUE Bojopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHUs BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEUIECTBA, B3AMMOJCHUCTBUAE BOJIBI C METANIAMU
(HatpueM W  KajblMeM) (BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB),



WCCJIEIOBaHNE OO0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0ICHNEe U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT M ILEJOYEH,
uzydyeHue B3zaumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT € METajUlaMHU, pPEakUui HEUTpah3aluH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMme «BaxHelmme Kiaacchl HEOPTaHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH u lIlepuoamyeckass cucreMa XHMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHYECKUX dJeMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHBIE METaJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(pPOTEpHBIE OKCHU/IBI
Y TUJIPOKCUBI.

[lepnonnueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
HN. MengeneeBa. KopoTkonepuonHas ©  JJIuHHONEpUoAHas  (hOpMbI
IIepronnueckoii cucrembl xumuueckux 3iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OuU3nyecKuil CMBICI ITOPSAAKOBOIO HOMEpA, HOMEpPOB MEpPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
ITepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHUS paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoaunueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BuTUA Hayku U npaktuku. [[. M. MenneneeB — ydéHbil u
IpaXIaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (TmofjisipHass YW HEMOJIAPHAsi) CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMUYECKHUX JIEMEHTOB. MIOHHAas CBS3b.

Crenenbp  okucieHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Iponieccyl OKUCTEHHS M BOCCTAaHOBIICHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHM KHUCJIOT W MIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNS).

Meostcnpeomemmnule ceéazu



Peanu3anus MeXNpeaMETHBIX CBA3€H NpU M3YYEHHMM XUMUU B 8 Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX
IIOHATUH, TaK W NMOHATUH, SABISIOIIMUXCS CUCTEMHBIMU JUISI OTACJBHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOT'O [IMKJIA.

OO11ue ecTecCTBEHHO--HAayUHbIE MOHATUSA: HAyYHbIH (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHaJu3, CHUHTE3, KiIacCU(UKAIMsA, TMEePUOJUYHOCTb, HAONIIOJECHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aTroM, OIJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsill, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUYECKUE BEIUYMHBI, €AMHUIIBI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE€3b1, CONHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XumMnuyeckas peakuus

[lepnonmueckuit 3akoH. [leprnoauyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
N. MenaeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kaiuus, KalabLUusd M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM »JJIEMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHYECKOM CBA3U. THIIBI KPUCTAJUIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BUJIa XUMHUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX PeaklMii MO pa3IuyHbIM MPU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHHUIO CTETEHEN OKHMCIEHUS XMMHYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEaKLUU, TEPMOXUMUYECKUE
YPaBHEHUSL.

[Tonsitue o ckopoctu xuMuueckod peakiuu. [lonstue 00 00paTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U TeTepOTE€HHBIX
peakuusx. [lonsarue o karammse. [loHsTHE O XMMUYECKOM paBHOBeCHHU. DAKTOPBI,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW PpEAKUUH M TOJIOKEHHE XHUMHYECKOIO
paBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLMHU. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUAd C  HKCIOJb30BAHUEM  METOJIa
3JIEKTPOHHOTI'O OajlaHca.

Teopus 3M€KTPOIUTUYECKON TUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XUMHUYecKOH cBs3u. CteneHs nucconuannu. CUIbHBIE U CIIa0ble JIEKTPOJIUTHIL.

Peakuuy moHHOro oOMeHa. Y ca0BUs NPOTEKaHUsl peakuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBaHMII W colel B CBETe TMPEACTABICHUH 00 DSIEKTPOIUTHUECKOMN
nucconuanuu. KauectBeHHble peakiyi Ha HOHBL. [loHATHE O THIPOIU3E CONEM.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHX
BEILIECTB — METAUIOB M HEMETAUIOB (rpaduTa M aiMasa), CI0KHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakuuu
OT BO3JCHCTBUS pa3aMYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJHOCTU
pacTBOpPOB BEUIECTB, IMPOLECCAa JUCCOLMAIMM KHCIOT, IIEJIOYed U  COoJIeH
(BO3MOXXKHO  HCHOJB30BAHME BHUJEO MATEpPHANOB), MPOBEACHUE  OIBITOB,
WUIIOCTPUPYIOINIMX ~ NPHU3HAKM  NPOTEKaHWs  peakuuidi HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIJEJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX — PEaKLUN
(ropeHue, peakluy pas3iokKeHHs], COEIUHEHUs), pacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TOMOLIBIO KAaYeCTBEHHBIX PpPEAKUUMHA Ha HOHBI, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 HX cOeIUHEHUA

OO6miass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHMYECKME CBOWCTBA Ha NPUMEpPE  XJIopa
(B3aMMOJENCTBUE € MeETallaMHM, HEMEeTajulaMH, Lieno4yamu). XJIOpOBOAOPOI.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHeE. [lelicTBue
XJIOpa M XJOPOBOAOPOJAa HAa OPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HAXOXKJEHUE B IPUPOJE.

O6mras xapakrtepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u (uU3NUECKHe CBOWCTBA
MPOCTBHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMUYecKue CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHEe, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (Qu3HUecKMe W XHMHYECKHE CBOicTBa (oOmuMe Kak
MpeACTaBUTENs Kacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE pEeaKiuH,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJyYeHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCIOTHI. CONMM CEpHOM KUCIIOTHI, KAUECTBEHHAs PEAKIIUS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOTUHEHHN B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COCIMHEHUSIMH Ccepbl (KUCIOTHBIE OXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mias xapakTepucTtuka 3MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCIECHHs. A30T, pacnpoCTpaHEHUE B MPUPOJE,
¢dusnyeckue u xumMmuyeckue cBoiictea. KpyroBopot azora B npupoze. AMMHUaK, €ro
bu3NYecKue 1 XUMUYECKUE CBOMCTBA, MOJIy4eHUE U nmpuMeHenne. Coln aMMOHHS,
ux (pU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMe Kak TPEACTABUTENs Kiacca KHUCIOT W CHernudUuUecKue).
Hcnonb3oBaHWEe HUTPATOB W COJIEM aMMOHHUSI B KAaueCTBE MHUHEPAJIbHBIX
yno0peHuil. XuMHUYecKoe 3arps3HEHUE OKPY KAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHUE BO3AyXa, MOYBBI W BOJOEMOB). Docdop,
aioTponHeie Moaudukamuu (ocdopa, huzmdeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciiorta, pu3UIecKre 1 XUMHUICSCKHE CBOHCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOod,  aJUIOTPOIHbIE
MOAU(UKAIIMKM, PACIPOCTpaHEHUE B TpHUpPoAE, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupojsie. OKCubl yriiepoaa, ux
bu3nueckue Y XMMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza rinoOaibHOrO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TaHOJ, IIULEPHUH, YKCYCHas KUCIIO0Ta).
[IpupogHbie HMCTOYHUKHU YTIIEBOJOPOJOB (Yrojib, TPHUPOIHBIM Ta3, HEPTH),
MPOJAYKTHl WX mepepaboTku (O€H3WH), WX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsaTre 0 OMOIOTHYECKH BaXKHBIX BEILIECTBAX: KUpax, OeIKax, yrieBoaax — U Ux
poid B KM3HM 4eJoBeKa. MarepualbHOEe €AMHCTBO OPraHUYeCKUX M
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwnii, ero ¢usndeckue U XUMHUYECKHE CBOWCTBA, TOJYyYCHHUE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupozae. OOImMe mnpeacTaBieHuss 00
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BaxkHeliie CTpouTeNbHbIE MAaTepHUaIbl: KepaMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiaembr 6€30macHOro MCIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI M HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3NYecKhe M XUMUYECKHE CBOWCTBA
raJlOr€HOB M HX COEAMHEHW (BO3MOXXHO MCHOJB30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C o0pa3naMu XJOPUAOB (TalOT€HUIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COCIMHEHHSIMH  (BO3MOXXHO  HCIOJIb30BaHHE
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIIOTBI, M3Y4YEHHE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOIOJEeHUE MpHU3HAKa €€ NPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMHU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOupaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (pochaT-uOH U U3ydeHHE MPU3HAKOB
UX MPOTEKAHUsI, B3aNMOJEHCTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIIOTBI C MEJIBIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAUIMYECKUX peIIETOK aimMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afcOpOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX TMPOTEKAaHUSA, O3HAKOMIICHHUE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTansibl 4 MX COCAUHEHUS

OO0miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux snemeHToB J[. W.
MenpeneeBa u ctpoeHus: atoMoB. CTpoeHHe MeTauioB. MeTtaimdeckas CBs3b U
METaJUIMYecKass  KpUCTaUIMYeCKass  pemeTKa.  ODJEKTPOXUMHYECKHH  psij
HaIpsHDKeHUN MeTaioB. OU3MUECKHEe U XUMHUYECKUE CBOMCTBa MeTauioB. Ooiue
crocoObl MoyyeHus: MeTawioB. lloHsTHe O KOppo3WM METaIOB, OCHOBHBIC
ciocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTanb, YYTyH, TIOPATIOMHHMA,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTalIbl: MojokeHue B lleproanyeckol cucteMe XMMHUYECKHX
anemeHToB /. 1. MenzeneeBa, cTpoeHUE UX aTOMOB, HaXOXJIEHUE B IIPUPOLE.
duznyeckre U XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U



TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IeNOYHBIX METaNIOB M HX
COEIUHEHUM.

[[lenouyno3eMenbHbIE METaJUIbl MAarHMid M KalbLIMH: IIOJIOXKEHHE B
[lepnognyeckon cucreme xuMmuueckux 3yeMmeHToB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaXOXJIeHHE B Ipupoie. DU3nyecknue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanpuud. Baxdeimue coeauHeHUs Kaiublus (OKCHUI, TUIPOKCHUI, COJH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMHuHUN: TTON10KeHUE B [Ieprnoanyeckoi cucteMe XUMUYECKUX AJIEMEHTOB
J. . Menneneesa, cTpoeHMe aToMa, HaxOXXIEHUE B npupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AIIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa, CTpOEHHE aToMa, HaxXOXKICHHE B mpupone. PuU3NUECKHE H
XUMHYECKHE CBOMCTBa jxeie3a. OKCuabl, rTuapoKcuasl U cou xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepuMenm

O3HAKOMJIEHHE C O0Opas3llaMud METauIOB W CIUIaBOB, WX (U3HUUECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHJIA
KaJblIUg W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOAE
(BO3BMOXKHO  KCMOJIb30BAHWE  BHUJICOMATEPHUAIIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, jKelie3a
(I1) u xeneza (I1I), menu (1), HaOarOAEHUE M OMUCAHUE TIPOLIECCOB OKPAIIUBAHUS
IJJAaMEHH MWOHAaMU HaTpusi, KaJlus W KajublUus (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAITIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THJIPOKCHIA ATFOMUHUS
Y THJIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1ad Mo TeMe «BakHenime
METaJUIbl U X COCTUHEHUS.

XuMHUS M OKPYKAKOIIAs cpeaa

BemectBa n marepuansl B MOBCEAHEBHOW >XW3HU 4YeJOBEKa. bezomacHoe
WCITIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornrs npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKaroleh cpejnl (MpeaenabHasl JOoMmyCcTUMas
KOHIIeHTpaius BemlecTs, nanee — [1/IK). Ponb xuMun B pelieHUn 3K0JI0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3y4yeHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Mesicnpeomemmnoie ceazu



Peanuzanus MeXmnpeaMETHBIX CBs3€ NPU WM3YYCHUH XWMHUA B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOJb30BaHME KakK OOLIMX eCTEeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOme ecTecCTBEHHO-HAYYHbIE MOHATHS: HAy4HBIM (hakT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTe3, Kiaccu(ukanus, TMEepHOAUYHOCTh, HaAOIIOJCHNUE,
IKCIICPUMEHT, MOJICIIMPOBAaHUE, HW3MEPECHUE, MOJCIb, SBJICHUE, IapHUKOBBIN
3 PEKT, TEXHOJIOTHUS, MATEPUAITBI.

@dusmka: marepus, aTtoMm, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TONBI, PaJHOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JAUAJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAs
peméTKa, CIUIaBbl, (PM3UYECKUE BEIUYMHBI, CIUHHIIBI W3MEPCHUsS, KOCMUYECKOE
IPOCTPAHCTBO, IJTAHETHI, 3BE311bI, COIHIIE.

buonorusi: ¢ortocunres, apixanue, O6uocdepa, dKOCHCTEMA, MHHEPAIbHBIC
yIoOpeHHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOWLIETO
o0Opa3oBaHMs JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIL[MOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, INPHUHSITHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMU T[OBEICHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPA)XalOT  TOTOBHOCTh  OOYyYaroIIMXCA
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OpPUEHTAMA U
pacIIMpEHNE ONbITa ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCIIUTAHUS

IIPEJACTABJICHUS] O COLUMAIBHBIX HOPMAaxX M MpaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYIHX  BHUAAX
NEeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JESITENBHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TIO3HABATEIbHBIX 3aJlad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHNN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOINIOMOIIM B TMIpolLlecCE€ 3TOM yueOHOW JAESITeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE€ TOBEACHHWE M IMIOCTYIIKM CBOMX TOBApHUIIEH C NO3ULHH
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUMI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHYECKUE TMPEICTABICHUS O BEIIECTBE M XUMUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIIIOLINE
OCHOBY JIJI1 TIOHUMaHUs CYIIHOCTH HAyYHOW KapTHHBI MUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aMMOCBS3SIX YEJIIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA ITOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBbIE ISI OOBSICHEHUS HAOIIOAEMBIX IMPOIIECCOB W SIBICHHUIA,
MO3HABATENIbHON, WH()OPMAIMOHHOW W YUTATEIhCKOW KYJIbTYpHl, B TOM YHCIIEC
HABBIKOB CAMOCTOSITEbHOM pPabOThl € y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

WHTEpeC K OOYYCHHIO W TO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTP K  camMO0Opa3oOBaHUIO, TPOCKTHOM U  HUCCIEI0BATENbCKOMN
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJbHEHIIEeM;

4) dpopmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOILIECHHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 KU3HHU, OCO3HAHUE TMOCIEACTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT0JIs1, HAPKOTUKOB, KYPECHHS ),
HEOOXOJMMOCTH COOJIIOJIEHUSI TMpaBuUi OE30MacHOCTH TMpH  OOpallleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPAKTUUYECKOMY M3yUYEHHUIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBaXKEHHUE K TPYyAy M pe3yibTaTaM TPYIAOBOH NEATEIIBHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJVMBUAYAJLHOW TPACKTOPUHU MPOJIOIKEHUsT 00pa30BaHus ¢ yU€TOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHEMHON MpodhecCUOHATBLHOM AESTENBHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHHI,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOTHYEeCKOT0 BOCTIMTAHNS

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK HCTOUYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOrO U
Oe3omacHoro obOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOACHUS
npaBuJI 0€30MacCHOTO MOBEICHUS TIPU PaboTe C BEIIECTBAMHU, a TAKXKE B CUTYyAIlUsX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJydaeMble MPU U3YYCHUU XUMUH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XHUMMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMupOBaHUS MHUPOBO33PEHUS OOIIECHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U IPYroe.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W TMO3BOJSIOT Ha
OCHOBE 3HAHHWW W3 ATUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAyYHOW KapTUHE MHPA, U YHUBEpPCAJIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIIHHbIC,
KOMMYHUKATUBHBIE, DPETYJISTHUBHBIE), KOTOpble oOOecneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHHWI: PacCKPBIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIICTSATH UX XapaKTEPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSITHSIMH), UCIOIb30BaATh
MOHATHUS 1711 OOBSICHEHUS OTJIETBHBIX ()aKTOB U SIBJICHHM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3HM MEXKIY OOBCKTaMH H3yUCHHSI,
CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TI0O aHAJIIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHATh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIE) MOJICIIH, UCIIOJI3YEMbIE B XUMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ »JJIEMEHTa), XUMUYeckas (opMyrna u ypaBHEHHE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TIO3HABATENIbHBIX 3aj1a4, ¢ YYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIATH U XaPAKTEPU30BATHh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaKITHi,
BBISIBIIATH  OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUS:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TakKke B KadeCTBE OCHOBBI ISl (POPMHUPOBAHMSI THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MPUOOpPETEHUE OMbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd U MPOBEIACHUIO
YUYEHMUECKUX OKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yNbTaT, (POPMYIUPOBATH 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEJAEHHOTO OTbITA, UCCIICOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pab6ora ¢ ungopmanmei:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIUIO
pPa3IMYHBIX BUJIOB U (hOPM TIPEICTABIICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nocobus, pecypchl MHTepHETa), KPUTHYECKH OICHWBATh IMPOTHBOPCYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSATh Pa3InYHbIE METOJBI U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIUX JIAHHBIX, HEOOXOJMMBIX MJii BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPEeeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIQJICHUE KYJIbTYpPO aKTUBHOTO MCIIOIb30BAHMSI PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMANIbHYIO (OpMY IpecTaBiIeHUs HHGOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(POPMAIIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpepl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJe Juanora W (Wiu) AUCKYCCHH) IO
CylmlecTBy  oOCyXgaeMoill  Tembl, (OpPMYyJIUpPOBATb  CBOM  MPENJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

YMEHHS ~ TPEJICTaBIsITh  MOJyYEHHBIE  pEe3ylbTaThl  MO3HABATEIBHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JejaTh MPe3eHTAIHIO
pPEe3yIbTaTOB BBHITIOJIHEHUS] XUMHYECKOTO JKCIIEpPUMEHTa (J1a0OpaTOPHOIO OIIbITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMeHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABAaTENILHOM M WCCIIEIOBATENbCKOM  NIEATENBHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUSA
no3unuid (00CykaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICWCTBUN, OIpelnejeHHe KpPUTEpUEB IO OIIEHKE KaudecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEPCAIbHBIE y4eOHbIE 1elicTBUS:

YMEHHE CaMOCTOATEIBHO OMPEAENATh LEIN ACATeIbHOCTH, TIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO
NesATeILHOCTD, BHIOUpaTh Harbosee 3PpheKkTUBHBIE CIIOCOOBI pelieHusT Y9eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  aIrOPUTM JEUCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYeHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

INPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMeTHBIX pe3yabTaTOB IO OCBOSHHUIO 0053aTEIHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHOH pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMHUCA HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, CcHenuPpuIecKue Uil TpPeAMETHOM o0jacTu «XUMUS», BUIBI
JEATEIBHOCTH 1O  IOJYyYEHWID HOBOIO  3HAaHWs, €ro HHTEpIpPETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIONIUXCSl YMEHUI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XMUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peakiuu
COCIMHEHUS, PEAaKUUU PAa3JIOKEHUS, PEAKUUU 3aMEUICHHs, PEAKIUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl J0JisI BEILECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBieHUs (opmyn
BEIIECTB M YPABHEHUN XMMUYECKUX PEAKIUIA;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEOUHEHHI MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAss W WOHHas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMmbica Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJBIIME TEPHOJIBI, COOTHOCHTH OOO3HAUCHHS, KOTOPHIE HMEIOTCS B
tabnune «llepronuueckass cucteMa xumudeckux a3nemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsi ONMKUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX TMPEBpAIlllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (opmyse
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMAaTH3alllIo, KiIacCU(pUKAIUIO,
BEISIBJICHUE TIPUYHWHHO--CIICJACTBEHHBIX CBS3CH — M1 M3yYCHHSI CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIH);

CIENOBAaTh  MpaBWUjaM  TMOJIb30BAHHUS ~ XMMHYECKOM  TOCYIOM U
Ja00paTOpPHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWIaM OOpaIleHUs C
BEI[ECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TOJYYEHUIO M COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAAa U KHUCIOpPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNPENCIEHHOM MAacCOBOW JIOJIE pACTBOPEHHOrO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTh  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacrno3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C MOMOINIBI0 MHANKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xonny oOyuenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHATHA: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasi PEeaKIysi, XUMUYECKasi CBs3b, TEIIOBOM 3 (deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PAcTBOpP,  BJIEKTPOJIHUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS IUCCOLMAIMUSA, PEAKIMH HOHHOTO
oOMeHa, Karaau3aTtop, XUMHUYECKOE paBHOBecHe, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpUCTAINIMYecKas pemieTka, KOppo3usi METasuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeebHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOIO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
ONpeAenEHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XUMUYECKOU
CBs3M (KOBaJCHTHasl, WOHHAs, MeETaUIMUecKasi) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (opmyrie, XapakTep Cpenbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUUYECKUX COCAMHEHUM, TUMN KPUCTALIUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBathk cMbich llepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBaTh W XapaKTePHU30BATh
tabnuunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHYECKUX SJIEMEHTOB:
paznuyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» MU «moOodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEITCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] siaApa, OOIIee 4YHUCIO JJIEKTPOHOB U
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB DJJIEMEHTOB W WX COCAUMHEHUN B
npeaenax MajblX NEPUOJIOB U IIABHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHHUSA BJIEKTPOJUTUYECKOM JAHMCCOLMALMU  KHUCIIOT,
LIEJI0YEHN U COJIEH, IOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO W  MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coOn0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM H
7a00paTOpHBIM  O00OpYy/IOBaHMEM, a TakKe IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAuyeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OTIEPAIMN MBICIUTEIHFHOU NESITEIILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIEPUMEHT (pEaIbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IMpakTuyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pazpen 1. [lepBoHauyajibHble XUMHYECKHE MOHATHSA
Xumus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
12 BemecTBa u xumMnueckue 15 1 bu6mmoreka [JOK
' peaKIuu https://m.edsoo.ru/7f41837¢c
Wroro mo pasnery 20
Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
21 Boznyx. Kucnopon. [lonsitue 6 bubnnorexa [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilondrue o kuciaorax 8 1 bubnnorexa [IOK
' U COJISX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsrl. [Tonsitre 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnyeckux 3jieMeHToB J[. . MenpaesneeBa. CTpoeHune aToMoB.
XI/IMI/I‘leCKaH CBA3b. OKI/[C.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XAMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroMa
XUMHYECKas CBA3b. BuGiorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCJIIBHBIC peaKHI/II/I

Hroro o paszerny 15 ﬁt?gln(feedﬁﬁ%41837c
PesepBHOE BpeMst 3 bubmorexa [IOK

https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

KounvecTBO 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHME U yriayOnenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmsl. Cepa u eé 6 bromorexa LIOK
' PYTHIEL. &€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTUKa XUMUYECKIX
2.3 a5eMeHTOB VA-rpynimsl. A30T, pochop 1 ux 7 1 bubmorexa HOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTUKa XMMUYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 buommorexa LIOK
' Ny PYIHBL pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ X COCTUHCHHUS
Hroro mo pasnery 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueinme MeTayuibl U UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
41 BemtectBa 1 MaTepuaibl B )XHU3HU YEJIOBEKA 3 Bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero H3YyYeHUs oOpa3zoBarTe/ibHbIE
padoTbI padoThbI
pecypchbl
1 [Ipeamer xumun. Posib XMMUU B )KU3HU 1 bubnuorexa [JOK
yesioBeka. Tena u BelecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 [TonsiTe 0 MeToAaX MO3HAHUS B 1 bubnnorexa [JOK
XUMHH 07.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOPUU U MPUEMBI 1 1 bubnnoreka [IOK
oOparieHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM
Yucteie BemecTBa U cmech. CiocoObl bu6nmmorexa [IOK
4 . 1
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckast padora Ne 2
) «Pa3znenenue cmeceil (Ha mpumepe 1 1 bubmorexa HOK
Ae . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COJIN)»
bu6nmorexa [IOK
0 ATOMEL H MOJICKyIIbI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE DIEMEHTHI. 3HAKH 1 but6mmoreka [JOK
(CHMBOJIBI) XUMHUUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie u cliokHBIEC BEILIECTBA 1 bubmmorexa [IOK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUCHHE 1 Bubmrorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH OCTOSHCTBA COCTaBa BE€HICCTB.

10 Xumuuaeckas popmyia. BaneHTHOCTD bubmorexa HOK
PMy:Id. 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
OTtHOcuTeNnbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTenbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuorexa [JOK
3JIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniecTBa. MoJib. bubnuorexa [JOK
MounsipHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
1 Ou3nYecKue U XUMHUYECKUE SIBIICHHUS. bu6mmoteka LIOK
XuMuyeckasi peakius 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS POTEKAHUS bu6mmoteka LIOK
XUMUYECKHUX PeaKLni 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MacChl BEILIECTB. bu6mmoteka [LIOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, Macc
17 Beb Iqi;:;j ; ;I;quHI:ﬂBM )lilMHIjeCKI/IX bubmorexa HOK
» . P https://m.edso0.ru/ff0d5708
peaKIuii
Knaccudukaius XuMUYeCKUX peaKkIuit
18 (coenMHEHUs, Pa3I0KEHUS bubmmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIOTIETUCT 0606yII eHUE U bubmmorexa [OK
1 AHCT- . https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 Kontponbnas padota Nel o teme bubmuoreka [LIOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmuoreka LIOK

BO3ayxa. Kucimopom — anemMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOEC BEIICCTBO. Os30H

duznueckre 1 XMMHUYECKUE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [IOK
PoA 1 : https://m.eds00.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrocoObI MOTy4eHHUsT KHCIopoia B
23 nabopaTopuu iq 1} OMBIIHJ'IGHII){OHCTI/I bubmorexa [OK
PATOPHIL T TIP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TernoBoit 23pPexT xummaeckon
24 peaKIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM ypaBHEHUH, K30~ U 30.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYCCKUX PEAKIIHIX
TommuBo (HedTh, YToJIb U METaH).
25 3ar }ISHGIEI/ICq];OS yra CIIocoObI t):ro bubmorexa HOK
P Ayxa, 05.12.2023 | https://m.edsoo.ru/ffOd4c4a
IPEIOTBPALICHHS
[TpakTrueckas padora Ne 3 mo Teme
26 «ﬁon €HUE U 5061/1 aHHe KUCIIOpOo1a brbsmorexa HOK
yi . p poad, https://m.edsoo.ru/ff0d4ae?
U3YYCHUE €T0 CBOWCTBY
97 Bonxopon — sneMeHT 1 mpocroe bubnnorexa [IOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
08 duznyeckne u XUMUYECKUEe CBOMCTBA bubnuorexa [JOK
Bojopona. [Ipumenenue Bogopona 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX M COJIAX bubmmorexa [IOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MOTy4YeH s BOJAOPOA B bubnmnoreka [IOK
Jaboparopuu 21.12.2023 | https://m.edsoo.ru/ff0d4ddO
[IpakTrueckas pabora Ne 4 o Teme
P P bubmuoreka [JOK
31 «ITonmydenne u cobrpanue BoI0PO/a,

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MousipHblii 00bEM razoB. 3aKOH

bu6mmoreka [IOK

32
ABorajipo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Breruncienns o0bEma, KOJMYECTBA
33 BEIIIECTBA T'a3a 0 €ro M3BECTHOM bubmmorexa [IOK
o N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
BorunciaeHuss 00bEMOB ra3oB 110
34 ABHEHHUIO PEaKIIUA Ha OCHOBE 3aKOHA bubmmorexa [IOK
P N P . 16.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Ta30B
35 DduU3NYECKUe U XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 18.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 06 bubnuorexa [JOK
HHMKATOpax 23.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HiHaCBIp eHHI)II; aCTBOPBI B bubmmorexa [IOK
5 P pPI- https://m.edsoo.ru/ff0d5b40
MaccoBast 105151 BEIIeCTBa B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpurorosiieHHE PACTBOPOB C bubnnorexa [IOK
onpeAesEHHON MacCOBOM 10y https://m.edsoo.ru/ffod5eba
pacTBOPEHHOTO BEIIIECTBAY»
39 Konrtponbnas padora Ne2 no teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» 01.02.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KitaccupuKarms, bubnuoteka [IOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune n XMMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX Bubmrorexa LIOK
’ P 08.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIIacCUPUKALIUS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnne u XuMHU4ECKHE CBOKMCTBA bubnuorexa [IOK
OCHOBaHUU 15.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocra, kiiaccupukanus, bubmmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnne u XuMHU4ECKHE CBOKMCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa,
46 CHOCOéBII) Hzc[m )eHI/Iﬁ XI/IMI/I‘IZ(I,‘)KI/IG bubmorexa HOK
y YHEHL 27.02.2024 | https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTuueckas padora Ne 6. Peienue
47 9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
48 ['eHeTnyeckas CBSA3b MEXKY KJIaCCaMH bubmmoreka [JOK
HEOPTraHWYECKUX COCAVNHEHUIN https://m.edso0.ru/00ad9a50
49 O0o00mIeHNEe ¥ CHCTeMaTH3aITUs bubnuorexa [JOK
3HAHUU 07.03.2024 | https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX brbmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbIe OMBITKY KIacCU(DUKAITIN
51 XI/II\I/)[I/I‘{CCKI/IX AJIEMEHTOB ﬁomﬁne 0 brbnmorexa LIOK
' 14.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMCHTOB
[lepuoauueckuii 3aK0H U
52 [Teproardeckast cHcTeMa XUMUYIECKIX bubamorexa [TOK
PROR 19.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB 1. Y. MenaeneeBa
53 [Tepropl, TPYIIIBI, TTOATPYIIITHI bubmorexa TIOK

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CoCcTaB aTOMHBIX

bu6mmoreka [IOK

54
sep. M3oTombl 02.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aTOMOB 371eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. Menzaeneepa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJ0KEHUIO B bubnuorexa [JOK
[Tepuoanueckoii cucreme 1. 1. 09.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [leproauueckoro 3akoHa
57 JUISl pa3BUTHUA HAyKU U npakTuku. [1. M. bubnuorexa LIOK
MenneneeB — y4E€HBIM, IEAAror U 11.04.2024 | https://m.edsoo.ru/00ada96e
rpaXXTaHUH
58 DIIEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmotexka I[IOK
41
59 OTHAT XHUMHHCCRAT CBA3b https://m.edsoo.ru/00adac34
60 KoBaseHnTHas nossipHas XuMu4ecKkas bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeNosipHas XMMUYECKast bubnnorexa [IOK
CBSI3b 25.04.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCIICHUS bubmorexa TIOK
30.04.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubmuorexa [JOK
peaxkuuu 02.05.2024 | https://m.edsoo.ru/00adb076
64 OKHUCITUTENTN ¥ BOCCTAHOBUTEITH bubmorexa TIOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ne4 o teme bubnuoteka [IOK
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«CtpoeHue aroMa. XMMHYECKast 14.05.2024 | https://m.edso0o.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O60011eHNE U 1 bubmmoreka [IOK
crucTemMaTu3auus 3HaHU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001eHNE 1 1 bu6mmoteka LIOK
cucreMaru3anus 3HaHuil 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

Kosaun4vecTBO 9acoB JIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabnsie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 bu6nunoreka [IOK
XAMUYECKUX 31eMeHTOB JI. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMUYECKHX 3JIEMEHTOB 1 bubmorexa [IOK

. 07.09.2023 | https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPUOTOB

3 Knaccudukanus u HoMmeHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKHUX BEILECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunel xuMudecko CBSI3U U THIIBI 1 bubmmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o teme

5 «[loBTOpEHue u yrinyOiaeHue 3HaHUH 1 1 19.09.2023
OCHOBHBIX pa3JIeioB Kypca 8 kinacca»

5 Krnaccudukanys XuMuaeckux 1 bubnuoreka LIOK
peaKIuii Mo pa3TuIHBIM TIPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [loHsiTHE O TOMOT€HHBIX U 1 bubmorexa LOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE 0 XUMHUYECKOM

Bbu6nmuoreka [IOK

8 paBHOBecu#. DaKTOPHI, BIHUSIOIINE 1

Ha CKOpPOCTH XUMHYICCKOM pPCaKknun 1

https://m.edsoo.ru/00adc28c
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ITOJIOKCHHUEC XUMHUYCCKOI'O
PpaBHOBECUA

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC

Bu6muoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 muccouuanyu. CHiIbHBIE U C1a0bIe Bubmiorexa LOK
) https://m.edso00.ru/00adcd68
AJEKTPOJIUTHI
11 Wounnrle ypaBHeHns peaknuil Bubmorexa HOK
P peartt 10.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnuorexa [JOK
00 2JIEKTPOJIUTUYECKON 12.10.2023 | https://m.edsoo.ru/00add5d8
IIUCCOLIAAIINHT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmmorexa [OK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIMAIINN
bu6nmmoreka [IOK
14 I1 7
ORATHE O THHPOTHE COnen https://m.edsoo.ru/00add9d4
15 O06001IeHre U CHCTeMaTH3aIHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 «II))CH.ICHI/IC Z-)KCI'II; AMEHTAILHBIX bubmmorexa [OK
P 07.11.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «IIEKTPOIIUTHYECKAS TUCCOLIMALINAS bubmorexa LOK
P g HHAIE 09.11.2023 | https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIMHU B PACTBOPAX»
18 OO1as xapaKTepUCTHKA TaJIOTEHOB. bubnuoteka [IOK

XHUMUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

Xnopooaopon. ConsiHas KUCIO0TA,

19 XUMHUYECKHE CBOMCTBA, OJTyYeHUE bubmmorexa LIOK
- OV ’ https://m.edsoo.ru/00ade104
MIpUMEHEHHE
[TpakTuyeckas padora Ne 2 mo Teme
20 «[lomy4deHne CoNSTHON KHCIIOTHI bubmmorexa [IOK
YHACHITE COIA ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Beruncnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEaKIHil, €CIIH OJUH U3 bubmoreka IJOK
P ’ 23.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO01as xapaKTepUCTHKA HIIEMEHTOB bubnuorexa [JOK
VIA-rpymrbt 28.11.2023 | https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepsl 1 €€ coeTMHEHUI bubnuorexa [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpOEHHUE, bubnunoreka [IOK
¢u3nyeckre 1 XMMUYECKHEe CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHasi KUCIIOTA,
25 ¢busnyeckre u XUMUYeCcKHe bubmmorexa LIOK
. 07.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHWMHMUYECKUE PEAKINH, JIEKAIUE B
OCHOBE IPOMBIIIJIEHHOTO crocofa
%6 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bu6mmoreka [LIOK
XHMMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpeibl COeUHEHUSIMU
cepbl
27 Brranciierre MmaccoBoi JOJIHM BRIXOAA bu6mmorexa [IOK
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MPOIYKTA PEAKITHI 14.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA HIIEMEHTOB

o8 VA-rpynmsl. A30T, bubnmoreka [JOK
pacrnpocTpaHeHHE B IPUPOJIE, https://m.edsoo.ru/00adeea6
(bu3HYECKHEe K XUMHYECKHE CBOKWCTBA
AMMHaK, ero Gpu3nvecKue u

29 XAMUYCCKHE CBOICTBA, IIOJIYYCHUE U bubmorexa LOK

 HOAYHE 21.12.2023 | https://m.eds00.ru/00adf004
[IPUMEHECHHE
[IpakTrueckas pabora Ne 3 o Teme
30 «1]?[011 cHHUE aNII)MI/IaKa H3y4YCHHUE €ro bubmorexa [IOK
Y 1Y 26.12.2023 | https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bubmnoreka LIOK
XHMHYECKHE CBOMCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB M COJICH
aMMOHHS B KaYECTBE MUHEPATbHBIX

32 o0peHuii. XUMHYECKOE ’ bubmorexa [IOK
YAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHCHHSMH a30Ta
®dochop. Oxcup dhochopa (V) u

33 (1)00(%)0 pHafl Kncf[n((l))Ta (%)1)1/21/1516()%1/16 u bubmorexa [IOK

P . https://m.edso00.ru/00adf68a
XUMUYECKHE CBOWCTBA, TOTyUCHHE
Hcnonb3oBanue GocaToB B

34 KaueCcTBE MUHEPAIBHBIX YIOOPCHUIA. bubnmnoreka [{OK
3arpsi3HEHUE PUPOTHON CPEIBI 16.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
VYriepon, pacpocTpaHeHUE B

PO, Pactipoctp Bu6morexa IIOK

35 npupo e, GU3NIecKkre ¥ XUMUISCKUE

CBOMCTBa

https://m.edsoo.ru/00adfd9c
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Oxcunpl yriiepoa, ux hpusndeckue u
XUMHUYECKHE CBOICTBA.

Bu6muoreka [IOK

36
DKOJOTHYeCKHe POOIEMBI, 23.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuIoM yriepona (1V)
N bubmuorexa [JOK
7
3 Yrombias KHENoTa it ¢€ cotm https://m.edsoo.ru/00ae006c
[TpakTuyeckas padora Ne 4 o reme
38 "[lonyueHune yriaekuciioro rasa. bubnuoreka LIOK
KauecTBeHHas peaknus Ha KapOOHAT- 30.01.2024 | https://m.edsoo.ru/00ae027e
HoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHUYECKHX BEIIECTBaX KakK O bubamorexa HOK
P 01.02.2024 | https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
. bubmuorexa [JOK
40 K
PEMITHH I 610 COCAMHCHI https://m.edsoo.ru/00ae080a
[TpakTryeckas padora Ne 5.
41 Pelrenne skcriepuMeHTaIbHbIX 3a1a4 bubnnorexa [IOK
1o teme «Baxuelie HeMeTalIbl U 08.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCAMHEHUSD)
KontponbHas padora Ne3 o teme
42 «BaxHeinme HeMeTauTbl U UX bubmmorexa [IOK
https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO6m1ast XxapakTepucTruKa
XUMHYECKHX 3JIEMEHTOB —
43 MeTaJIoOB. MeTaummaecKkast CBSI3b U bubmuorexa [JOK

METAJUINYECKasl KpUCTAJUIMYECKas
pemérka. PU3nYECKUe CBOMCTBA
METAJIJIOB

https://m.edso0.ru/00ae103e
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XUMHUYECKHE CBOMICTBA METAJIIOB.

44 DNEKTPOXUMHUYECKHI P bubmmorexa [JOK
P " P 20.02.2024 | https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6mmwme crmocoOb! MOTyYeHUS
MeTtainIoB. CiuiaBel. Berauciaenus mo
45 ABHEHMAM XMMHUUYECKUX PEAKIIAN bubmorexa LOK
yp PCAKIHH, 22.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 IlousiTre 0 KOPPO3UHU METAIOB bubmmorexa [JOK
PP 27.02.2024 | https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[Hesmowmere meraner 29.02.2024 | https://m.edsoo.ru/00ael14b2
48 Oxcuabl ¥ THAPOKCUIBI HATPUS U bu6nunoreka [IOK
Kanus 05.03.2024 | https://m.edsoo.ru/00ael14b2
49 [lenouHo3eMeNbHBIE METAILITBI — bubnmnoreka [JOK
KaJbIIUU 1 MarHui https://m.edso0.ru/00ae15e8
50 Baxkueiime coeqMHEHNS KaIbLUs bubmorexa LHOK
a t https://m.edsoo.ru/00ae15e8
51 O000111eHIE U CUCTEMATHU3AIIHS
3HAHUU
59 JKEcTKkoCTh BOABI U CITOCOOEI €& bu6nmmoreka [JOK
yCTpaHEHUs https://m.edso0.ru/00ae1886
IIpakTuyeckas padora Ne 6 o reme
53 "KEcTKOCTL BOABI M METOJEI €€ bubmorexa [IOK
" 21.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuoteka [JOK
4 A
> JTOMIHIH https://m.edsoo.ru/00ae1c64
55 AMpoTepHbIe CBOMCTBA OKCUIA U bu6nuoreka LIOK



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 04.04.2024 | https://m.edsoo.ru/00aelc64
Bu6mmoreka [JOK
% Keneso https://m.edsoo0.ru/00ae1d86
57 OKcuibl, TUIPOKCUIBI U COJTU Kelle3a bubnnoreka [IOK
(1) m xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O00011eHNE U cCUCTEMATU3 AL
3HAHUHT
[IpakTuueckas pabora No 7.
59 Pemienue skcnepuMeHTAIbHBIX 3a1a4 bu6nunoreka [IOK
o TeMe «BakHeHIme MeTauIbl U UX 18.04.2024 | https://m.edsoo.ru/00ae3de8
COCMHEHUS
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEaKIni, eCIIH OJTUH U3
60 peareHToB /1aH B U30bITKE WU bubnuoreka LIOK
COAEPKUT NpuMecH. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JTOJIM BBIXOJIa POAYKTa
peaxkuuu
61 O000111eHIE U CUCTEMATHU3AIIHS
3HaHUN
KontponbHas padora Ne4 o teme
62 «BaxHeimme MeTauibl U UX
COCTTUHEHHUSI
63 BemectBa u Mmatepuaisi B Bbu6nmuoreka [JOK
IIOBCEIHEBHON KU3HU YEJI0BEKA 02.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHNE bu6mmoreka [LIOK
OKpY’Karollen cpebl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xvmuu B pelieHun bubnnorexa [HIOK

AKOJIOTMUYECKUX TTPpobiieM

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



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/00ae4270

66 PezepHblil ypok. O600meHe 1 1 bu6mmoreka LIOK
CUCTEMAaTH3aNI 3SHAHUN 16.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnmoreka [JOK
CHCTEMAaTH3aINsI 3HaHUHN https://m.edso00.ru/00adb33c
68 PezepsHslii ypok. O6001meHue 1 1 bubnumoreka LIOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb?2
OBHIEE KOJIMYECTBO HACOB I1O 68

[TIPOT'PAMME



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




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB WU.T"., Craakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon WU.I"., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
COopHuk 3a1a4 u ynpaxxkHeHui. Xumus 8-9 kiaccel; [IpoBepounbie u
KOHTpPOJIbHBIE paboThl. XuMus §8-9 kitacchl; YpOKH XMMUU B § KJ1acce.

Metoandeckoe nocodue; ypoku xumuu B 9 kitacce. Metoauueckoe mocooue.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETHU
HUHTEPHET

POIII






		2024-08-28T17:17:34+0700
	Лезгова Анастасия Николаевна
	Я являюсь автором этого документа




