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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanpHOl pabodeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HU3YYEHHUS] XUMHH C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHMs, a TaKkKe TPeOOBAaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIYXKUT OCHOBOM JUisi (OPMHPOBAHMUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIJ] B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJl B SKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUHU HA ONPEIEIEHHOM JTare €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIIMA OOBSICHEHUS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yueHWH XUMHH TPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUU — BaXHEUIIUX (AaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX IMOJIOKECHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢opMUpOBaHHE WHTEIEKTYaIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM IO3HABATEILHOM JEATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOmeNd (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPENBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JJIs HU3YYEHUS] XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcHTENBHAST MOJIEKYJIsIpHAas Macca. MaccoBast 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BeIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4EHHE CIOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONPEIECTICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJYUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJIEIOBaHNE O0pa3l0OB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajla JPYTUM W3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [leproanueckas cucteMa XMMAYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oronsl. Dnexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHAass M HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAyYHbIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsi/i, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX TNEPUOAOB, Kalus, Kaldblusi M HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIIA KPUCTAJUIMUYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Krnaccudukanys XuMAYeCKUX peakivii o pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHH



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMAIIMHU. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUs peakiui. CBoilCTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUMAIMU KHCJIOT, WIEJI0YE H COJeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Ppu3nyueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, nMpuMeHeHue. [leiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOIU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJacca KHUCJIOT W crhenuduieckne). XHUMHUYECKHE PEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynabdaT-uoH. Haxoxaenue cepel u €€ coequHEHH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIICHUSA. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyydeHue, (PU3UYecCKue U XUMHUYECKHe
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. Okcuapl yriiepojaa, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NIECKUe U XUMHUYCCKHE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTHUJICH, 3TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B KM3HM 4YeloBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcunie kpemaus (IV) u kpemuueBoir kucinore. CHIMKAThl, UX UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PeaklMK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOITyUYCHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJICOMATEPUAJIOB), U3y4eHHUE Moenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEACHHE KauyeCTBEHHBIX peakiuil Ha KapOoHaT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO0mmast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUN MeTawoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTaiuioB. OO0mue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTambl: nonoxeHue B [lepuognyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHEeHHUs KalblUs (OKCHUI, TUIPOKCHUI, COJM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJOH (BO3MOXKHO HCIOJb30BAHHUE BHUACOMATEPHAIIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEUICHUE SKCTIEPUMEHTAIBHBIX 3a7ay 1o TeMe «BakHenmue
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeapl (MpelesibHasl JOoMyCcTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBs3e€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DAaKT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOJHUKHU,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMble, TOILIIUBO, BOJIHbIE peCypCBhl.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4YeOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYArOIINXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENBCKOM, TBOPYECKOM W JIPYyrUX  BHUAAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLiecce€ OSTOM Yy4yeOHOW NeATeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEIIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, IMPOEKTHOM W  MCCIEA0BaTEIbCKON
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >XKW3HH, OCO3HAHME IOCICACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHHUIO MPOQECCuil U Tpyia pa3InyHOTO Po/Jia,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JI€CO00pa3HOE OTHOIICHWE K MPUPOJIE KaK HMCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanmpeaMETHBIX PpE3YJbTAaTOB BBIJICISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeaAMETOB (OPMHUPOBATH MPECTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXkaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pPe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpON aKTHUBHOT'O MCIIOJIB30BAHUSI PA3JINUHBIX [TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcCyXmaemMoll  TeMbl, (POPMYJIHPOBATb CBOU  MPEAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIBHO ONPENENATh LEIN JACSITENBHOCTH, IUIAHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHHUIA:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 10J1s1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAccoBas J0Ji BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIlIe TEPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(UIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3allulo, Kiaccu(uKaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJI1 U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJB30BAHUS ~ XUMHUYECKOM  MOCyIOH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBecHe, oOpaTuMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peakUuu, MPEAeabHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIHIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAs, METaUIMUecKas)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINUCHIBAaTh W XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NIEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 9 bubmuoreka [IOK

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

YeJIoBeKa

12 BertectBa 1 xuumudeckue 28 1 0 bubnunoreka LIOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Hroro o pasneny 33

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 8 0 0 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 13 0 1 bubnunorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 8 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 17 1 1 but6mmorekxa [IOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

HWroro no pazneny 46

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 10 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 10 https://m.eds00.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro mo paszery 20 Eggggg;;gﬁﬁmws?c
PesepBHOE Bpems 3 bubmorexa OK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edso0o.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [JOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 snemeHToB |VA- nbl. YTaepoa u 8 1 2 Bubmmorexa [IOK
' . TPYITIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTauibl M HX COeIMHEHUA

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
1 [Ipeamer xuMun. Postb XMMUM B )KU3HU 1 0 0 01.09.23 - bubimoreka [IOK
yesoBeka. Tena u BemecTsa 02.09.23 https://m.edsoo.ru/ff0d210c
5 [MousTHE 0 METOAX ITO3HAHUS B 1 0 0 04.09.23 - bubmunorexa [LIOK
XUMUU 09.09.23 https://m.edsoo.ru/ff0d227e
[Mpaktuueckas padbora Ne 1 «IIpaBuia 04.09.23 -
paboThI B 1a00OpaTOPUU U IPUEMBI 09.09.23 bubnuoteka [JOK
3 1 0 1
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
04.09.23 - bu6mmoreka [IOK
4 q . 1
HCTPIC BEMECTBA 1 CMech 0 0 09.09.23 https://m.edsoo.ru/ff0d26ca
11.09.23 - bubmuoreka [JOK
5 78 1 0 0
Crioco0rt paspenerms cueceii 16.09.23 https://m.edsoo.ru/ff0d26ca
IMpakTuueckas pabora Ne 2 11.09.23 - Eu6 1IOK
6 P v 1 0 1 16.09.23 HOJIMOTCKA
«Paznenenune CMeceI/IV (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYHMCTKH MTOBAPEHHOM COJIN )»
11.09.23 - bubmmoreka [JOK
7 A 1 0 0
TOMBLH MOTICKYIIRT 16.09.23 https://m.edsoo.ru/ff0d2a6c
g XHUMHUUECKUE DIIEMEHTBL. 3HAKU 1 0 0 18.09.23 - Bbubmmorexa [IOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB 23.00.23 https://m.edsoo.ru/ff0d2be8
18.09.23 - bubmmoreka [JOK
9 [IpocThie U CIOXKHBIE BEMIECTBA 1 0 0 23.09 23 https://m.edsoo.ru/ff0d2a6e



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
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10 A . o VeIeHIe 18.09.23 - bubnmoreka [JOK
TOMHOTMOTICKYIAPHOC yHCHH 23.09.23 https://m.edsoo.ru/ff0d2d50
11 3aKOH MOCTOSHCTBA COCTABA BEIECTB. 25.09.23 - bubnumoreka [IOK
Xumuuaeckas hopmyIa. 30.09.23 https://m.edsoo.ru/ff0d2eae
12 BajieHTHOCTh aTOMOB XMMUYECKHX 25.09.23 - bubmmoreka [IOK
3JIEMEHTORB 30.09.23 https://m.edsoo.ru/ff0d2eae
13 BaJIeHTHOCTh AaTOMOB XMMHYECKUX 25.09.23 - bubaunoreka LIOK
3JICMEHTOB 30.09.23 https://m.edsoo.ru/ff0d2eae
14 O JIbHas aTOMHas Macca 02.10.23 - bubmorexa HOK
ocuTe )
T 07.10.23 https://m.edsoo.ru/ff0d323c
15 O bHAas MOJICKYJIApHas Macca 02.10.23 - bubmorexa HOK
CHTEI
THO yip 07.10.23 https://m.edsoo.ru/ff0d323c
16 MaccoBast 10151 XUMHYECKOTO 02.10.23 - bubmmnoreka [IOK
3JIEMEHTA B COCAUHECHUU 07.10.23 https://m.edsoo.ru/ff0d350c
17 MaccoBast 10151 XUMHYIECKOTO 09.10.23 - bubmunoreka [JOK
3JIeMEHTAa B COCAUHEHUU 14.10.23 https://m.edsoo.ru/ff0d350c
18 KonnyectBo BemiecTsa. Moub. 09.10.23 - bubnmoreka [IOK
MospHast Macca 14.10.23 https://m.edso0.ru/ff0d5230
19 KonuuecTBo Bemectsa. Moib. 09.10.23 - Bbubnuorexa LIOK
MonsipHas macca 14.10.23 https://m.edsoo.ru/ff0d5230
- du3nYecKue U XUMUYECKUE SBIICHUS. 16.10.23 - bubmmnoreka [JOK
XuMHueckas peakuus 21.10.23 https://m.edsoo.ru/ff0d37fa
)1 [Ipu3HAKU U YCIOBHS NPOTEKAHUS 16.10.23 - bubaunoreka [LIOK
XUMHYECKUX PEAKIUI 21.10.23 https://m.edsoo.ru/ff0d3al6
- 3aKOH COXPaHEHHS MACCHI BELIECTB. 16.10.23 - Bubmoreka [IOK
XUMHUYECKUE YPABHEHUS 21.10.23 https://m.edsoo0.ru/ff0d3b88
3aKOH COXpaHEHHs MACChl BEIECTB. 23.10.23 - Bubarorexa [LIOK
23 28.10.23

XUMHUYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88
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BrrunciaeHus KOIu4ecTB a, MacChbl

23.10.23 -

28.10.23 bubnmnoreka HOK
24 BEIIECTBA 10 YPABHEHUAM XUMUYECKUX
» . P https://m.edsoo.ru/ff0d5708
peakuuit
Beruucnenus koiauuecTBa, MaccChl 23.10.23 - Bt OK
oTeKa
25 BELIECTBA [10 YPABHEHUAM XUMHUYECKUX 28.10.23 HbmHoTexa I
. https://m.edso0.ru/ff0d5708
peakuuu
BrruncieHusa KoIm4ecTBa, MacChl 07.11.23 - Bt OK
nonImoTeKa
26 BEIIECTBA [0 YPAaBHEHUSAM XUMHUYECKUX 11.11.23 1
N https://m.edsoo.ru/ff0d5708
peakuuu
BrruncieHusa KoIm4ecTBa, MacChl 07.11.23 - Bt OK
nonImoTeKa
27 BELIECTBA 10 YPaBHEHUAM XUMHUYECKUX 11.11.23 1
. https://m.edsoo.ru/ff0d5708
peakuuit
Krnaccudukanus XMMUYECKUX peakiuit 07.11.23 - Bt OK
oTeKa
28 (coenrHEHUsI, PA3IOKECHHUS, 11.11.23 nomroTexa I
5 ) https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa
Knaccudukanmsi XuMUuecKux peakiuii 13.11.23 - G oK
oTeKa
29 (coeMHERMs, pa3IOKEHHS, 18.11.23 nbmaorexa I
5 ) https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa
Knaccudukanmsi XuMHUIecKux peakiuii 13.11.23 - EuG oK
nOImoTeKa
30 (coenmmHEeHHS, PA3TIOKECHHUS, 18.11.23 1
5 ) https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa
Krnaccudukanus XMMU4eCKUX peakiui 13.11.23 - E6 OK
nOIMoTeKa
31 (coenuHeHus, pa3ioXKeHus, 18.11.23 1
5 ) https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa
M. B. JIoMOHOCOB — y4€HBIi- 20.11.23 - G [OK
nOIMoTeKa
32 sHIuKIoneaucT. O000ICHHE 1 25.11.23
) ! Hvl https://m.edsoo.ru/ff0d40c4
CHCTEeMAaTU3alus 3HAHUN
20.11.23 -
33 Kontponbnas padota Nel o teme bubnnoreka [HOK

25.11.23



https://m.edsoo.ru/ff0d5708
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«BeliecTBa 1 XUMUYECKUE PEAKIIUI

https://m.edsoo.ru/ff0d4290

Boznyx — cmech razos. Cocras 20.11.23 - Bt 1IOK
noIMoTeKa
34 Bo3ayxa. Kucnopon — anemenT u 25.11.23
0 https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnyeckue ¥ XUMUYECKHE CBOMCTBA 27.11.23 - Bt 1IOK
noIMoTeKa
35 KHCJIOpoJia (peaKIuu OKUCICHUS, 02.12.23
ropenne). TIoHATHE 06 OKCHAAX https://m.edsoo.ru/ff0d4614
dusnyeckue ¥ XUMUIECKHE CBOMCTBA 27.11.23 - B 1IOK
nOJIMOTEeKA
36 KHCJIOpoJia (peaKIuu OKUCICHUS, 02.12.23
ropeHie)ﬂ H(EH}ITEe 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoOsI MOJTydeHHUsT KHCIIOpOia B 27.11.23 - B OK
nOJIMOTEeKA
37 1abopaToOpUH U IPOMBIIIUICHHOCTH. 02.12.23 1
- https://m.edsoo.ru/ff0d497a
pUMEHEHHE KUCIOpoaa
TennoBoii 3¢ ekt xumuueckomn 04.12.23 -
38 peaKkIu, MOHATHE O 09.12.23 bubnunorexa [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, FK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
TennoBoit 3¢ ekt xuMuueckoit 04.12.23 -
39 peaKIuu, MOHATHE O 09.12.23 bubnmoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TornuBo (HedTh, yroiab U METaH). 04.12.23 -
40 3arpsi3HeHue BO3AyXa, CIOCOOBI €ro 09.12.23 bubmoreia HOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[MpakTrueckas padora Ne 3 o Teme 11.12.23 - Bt 1IOK
nbIMoTeKa
41 «[Tomyuenue u cobupanue Kucioposa, 16.12.23
. https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
11.12.23 -
42 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK

16.12.23
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BelecTBO. Haxoxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0

11.12.23 -

13 Pu3nyecKne 1 XUMUYECKUE CBOICTBA 16.12.23 bubnmoreka [JOK
BOJIOPOJIA. https://m.edsoo.ru/ff0d4dd0
44 [IpumeHeHne BOAOPOIA 18.12.23 - bubmoreka LJOK
P HOPOA 23.12.23 https://m.edsoo.ru/ffod4ddo
45 [ToHSITHE O KUCIOTaX U COJISX 18.12.23 - Bubmzorexa LIOK
23.12.23 https://m.edso0.ru/ff0d50d2
16 Crioco0bl MONTy4eHHsT BOAOPO/IA B 18.12.23 - bubaunorexa [IOK
naboparopun 23.12.23 https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme 25.12.23 -
47 «[Tonyuenue u cobupanue BOAOPOIA 30.12.23 Bubmiorexa HOK
ye . P poAs, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
18 MoustpHbIi 00BEM Ta30B. 3aKOH 25.12.23 - buGmoreka [IOK
ABoraapo 30.12.23 https://m.edsoo.ru/ff0d542e
Brruncienus o0néMa, KOJIM4ecTBa 25.12.23 -
49 BEIIECTBA ra3a 10 €ro U3BECTHOM 30.12.23 Bubmzorexa LIOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brrunciienus 00bEMa, KOJIMUeCTBa 09.01.24 -
50 BEIIECTBA ra3a o €ro N3BECTHOM 13.01.24 Bubmzorexa LIOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienus 006EM0OB ra3os I10 09.01.24 —
51 aBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA 13.01.24 Brbmuotexa IOK
P B P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI ra30B
Brraucienns 00EM0B Ta30B 110 09.01.24 —
52 aBHEHUIO PEaKIIMU HAa OCHOBE 3aKOHA 13.01.24 Bu6moreka LOK
P . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI ra30B
N 15.01.24 - Bubmmoreka [JOK
53 Brruncienus 006EM0B ra3os I10 20.01.24 1

https://m.edsoo.ru/ff0d5708
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YPaBHEHHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOLIEHUH ra3oB

54 Du3NYECKUE U XUMUYECKUE CBOMCTBA 15.01.24 - bubaurorexa LIOK
BOJIBI 20.01.24 https://m.edsoo.ru/ff0d587a
55 dusnyeckre 1 XUMUUYECKHE CBOMCTBA 15.01.24 - bubnmoreka [JOK
BOJIBI 20.01.24 https://m.edsoo.ru/ff0d587a
c6 Cocras ocHoBanwuii. [Toustue 06 22.01.24 - Bbubnumoreka [IOK
WHJIUKATOpax 21.01.24 https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuresns. HachimeHnHbie 22.01.24 -
57 1 HEHACBIILCHHBIC PACTBOPEI 21.01.24 bubnnorexa HOK
p PPL- https://m.edsoo.ru/ff0d5b40
MaccoBast 10J151 BEIIIECTBA B PaCTBOPE
58 MaccoBasi oJIs BEIeCTBa B PaCTBOPE 220124 = Bubmorexa [IOK
s - P p 27.01.24 https://m.edsoo.ru/ff0d5b40
59 MaccoBasi oJIs BEIeCTBa B PaCTBOPE 29.01.24 = Bubmorexa [JOK
Ao Betl pactBop 03.02.24 https://m.edso0.ru/ff0d5b40
[TpakTryeckas pabora Ne 5 o Teme 29.01.24 -
€0 «IIpurotoBiieHre pacTBOPOB C 03.02.24 bubnunorexa [JOK
ONpeAeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
61 KonTposbuas padora Ne2 mo Teme 29.01.24 - bubnmoreka [IOK
«Kucnopoa. Bonopoa. Boga» 03.02.24 https://m.edsoo.ru/ff0d6342
6 OKCHJIBL: COCTaB, KIIaCCU(pHUKAIIHS, 05.02.24 - bubmmnoreka [IOK
HOMEHKJIaTypa 10.02.24 https://m.edsoo.ru/ff0d664e
[Tonmy4yenne U XUMHYECKUE CBOMCTBA 05.02.24 -
63 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 10.02.24 bubmmorexa [OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
[MoyyeHne U XUMHYECKUE CBOMCTBA 05.02.24 - bubnmoreka [IOK
64 10.02.24

KHCJIOTHBIX, OCHOBHBIX H aM(bOTCpHBIX

https://m.edsoo.ru/ff0d664e
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OKCHUJI0B

- OcHOBaHus: COCTaB, KiIaccu(uKarnus, 12.02.24 - Bbubaurorexa LIOK
HOMEHKJIaTypa 17.02.24 https://m.edsoo.ru/ff0d67ca

66 [MosyyeHne U XMMHYECKUE CBOMCTBA 12.02.24 - bubnmoreka [IOK
OCHOBAHMIT 17.02.24 https://m.edsoo.ru/ff0d67ca

67 [MonyueHne U XUMHUYECKUE CBOWCTBA 12.02.24 - buGmoreka [IOK
OCHOBAaHUI 17.02.24 https://m.edsoo.ru/ff0d67ca

- Kucnotel: cocras, KiaccupUKaLus, 19.02.24 - bubmmoreka [IOK
HOMEHKJIaTypa 24.02.24 https://m.edsoo.ru/ffOdfee2

69 [TonyyeHnue u XuMHUYECKHE CBOMCTBA 19.02.24 - bubnnorexa [HOK
KHCIIOT 24.02.24 https://m.edsoo.ru/ffOdfee2

20 [MonyueHne U XUMHUYECKUE CBOWCTBA 19.02.24 — butGmuoreka [IOK
KHUCJIOT 24.02.24 https://m.edsoo.ru/ffOdfee2
Comnu (cpeanue): HOMEHKIIATypa, 26.02.24 —

71 CHOCO((SI)II) oJI )eHI/ISI XI/IMI/IchpKI/Ie 02.03.24 bubmorexa [JOK

N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
Conu (cpegHue): HOMEHKIATypa, 26.02.24 —
72 CHOCOéBII) o )CHI/IH XHMHchpKI/Ie 02.03.24 bubmorexa [JOK
N i ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
Comm (cpenHue): HOMEHKIaTypa, 26.02.24 —
73 CHOCOéBII) o )CHI/ISI XI/IMI/I‘-IZ(IZKI/IC 02.03.24 bubmorexa [JOK
y yHEHI, https://m.eds00.ru/00ad9474
CBOWCTBa
[TpakTuyeckas pabora Ne 6. Perenue 04.03.24 —

24 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME 09.03.24 bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

[eHeTHYECKas CBSA3b MEXKIY KIaCCaMH 04.03.24 - bubnmoreka [IOK

75 09.03.24

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

https://m.edso0.ru/00ad9a50



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

76 [eHeTHYECKas CBA3b MEKY KIaCcCaMu 04.03.24 - bubnmoreka [IOK
HEOPraHWYECKUX COCAMHEHUN 09.03.24 https://m.edsoo.ru/00ad9a50
77 I'eHeTHYeCKas CBSA3b MEKIY KIIaCCaMH 11.03.24 - bubaunorexa [IOK
HEOPraHUYECKUX COCIUHEHUN 16.03.24 https://m.edsoo.ru/00ad9a50
28 O0600IeHEe ¥ CHCTEMATU3ALIMS 11.03.24 - Bbubanoreka LIOK
3HaHUI 16.03.24 https://m.edso0.ru/00ad9ch2
KonTponbnas padota Ne3 mo Teme 11.03.24 - Eu6 OK
nonInoTeKa
79 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX 16.03.24 1
o https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[lepBbIie MOMBITKY KJIACCH(PHUKAIINN 18.03.24 - Eu OK
noNMMoTeKa
80 XMMHYECKHUX 31€MEHTOB. [loHsATHE O 23.03.24 1
FPYIIAX CXOHEIX SEMEHTOB https://m.edsoo.ru/00ad9ffa
Ilepnonnueckuil 3aKoH U 18.03.24 - B OK
uOIMoTeKa
81 [Tepuoanueckas cucTeMa XUMHYECKUX 23.03.24 1
LM https://m.edsoo.ru/00ada52c
anemenToB J[. . Menpneneesa
82 Ilepuomsl, TpyImsl, 1O, bl 16.05.24 - bubmorexa [JOK
PHOZBL, TPYTHIEL, NOMPYH 23.03.24 https://m.edsoo.ru/00ada52c
83 Crpoenue atomoB. COCTaB aTOMHBIX 03.04.24 — bubnmnorexa [JOK
snaep. M3oTonsl 06.04.24 https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTpOHHBIX 000JI0YEK 03.04.24 — G [OK
. nOIMOTEeKA
84 aToMOB 3J1eMeHTOB [lepunoanueckoit 06.04.24
LUM https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MenaeneeBa
CTtpoeHne AIIeKTPOHHBIX 000JI0YEK 03.04.24 - Bt OK
. nOIMOTEeKA
85 aToMOB 3JieMeHTOB [lepuoanueckoit 06.04.24 1
LUM https://m.edsoo.ru/00ada6bc
cuctemsl J{. 1. MenneneeBa
XapakTepuCTHKA XUMHUYECKOTO 08.04.24 — 6 1IOK
nOIMOTEeKA
86 3JIEMEHTA 110 €r0 IIOJ0XKECHHUIO B 13.04.24

[Tepuonuueckoit cucreme /1. U.

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

XapaKTepUCTUKAa XMMHUECKOTO 08.04.24 —

87 3JIEMEHTA MO €ro MOJIOKEHHUIO B 13.04.24 bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa 08.04.24 —

a8 JUISL pa3BUTHUsI HAYKU U MTPAKTUKU. []. 13.04.24 bubnnoreka [JOK
N. MenaeneeB — y4€HbIN, M1€1aror 1 https://m.edsoo.ru/00ada96e
rpakIaHuH

29 DJIEKTPOOTPHUIIATEILHOCTh ATOMOB ;5-04-24 - Bubaunorexa [IOK
XUMHUYECKUX AJIEMEHTOB 0.04.24 https://m.edsoo.ru/00adaab8

90 WonHast XuMHUecKas CBSI3b o024 bubmorexa LHOK

20.04.24 https://m.edsoo.ru/00adac34

91 KoBaneHTHast oysipHas XUMUAYECKast ;5-04-24 - bubmmoreka [IOK
CBSI3b 0.04.24 https://m.edsoo.ru/00adaab8

92 KoBajieHTHas HENMOJIAPHAS XUMHYECKAS ;?83;3 - bubmmoreka [IOK
CBA3b e https://m.edsoo.ru/00adaab9

93 CreneHb OKUCIICHUS 22.08.24 - bubmorexa HOK

21.04.24 https://m.edsoo.ru/00adae28

94 CreneHb OKHCIICHUS 22.08.24 - bubmorexa [JOK

21.04.24 https://m.edsoo.ru/00adae28

95 OKMCIIUTENEHO-BOCCTAHOBUTELHBIE gjgg;i - bubnmoreka [IOK
peakuuu 9 https://m.edsoo.ru/00adb076

96 OKHUCIIUTENTBHO-BOCCTAHOBUTEBHBIE 29.04.24 - Bu6auoreka [IOK
peakuuu 04.05.24 https://m.edsoo.ru/00adb076

97 OxkucIuTeNnu U BOCCTAHOBUTENH 29.01.24 - bubmorexa HOK

04.05.24 https://m.eds00.ru/00adb076

98 OKHUCIIUTENIN ¥ BOCCTAHOBUTEIIH 06.05.24 — bubmmoreka [JOK
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11.05.24 https://m.eds00.ru/00adb076
KontponsHas padora Ne4 o reme 13.05.24 - B 1IOK
18.05.24 uomoTeKa
99 .
«CTtpoeHne aToMa. XuMHUUYECKast 1 1 0 https://m.edsoo.ru/00adbAg6
CBSI3b»
Pesepausiii ypok. O600mIeHHE 1 13.05.24 - bubmumoreka LIOK
100 " 1 0 0 18.05.24
cUcTeMaTu3alus 3HaHUU e https://m.edsoo.ru/00adb33c
PesepBHblii ypok. O6001IeHHE U 20.05.24 - buGmuoreka [IOK
101 5 1 0 0 25.05.24
cucTeMaTHu3alus 3HaHU! 9 https://m.edsoo.ru/00ad9cb?2
PesepBHblii ypok. O60061IeHHE U 20.05.24 - buGmoreka [IOK
102 . 1 0 0 25.05.24
cucTeMaTu3alus 3HaHU! 9 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 102 4 6
[MPOTPAMME
9 KUJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
aTa uudpoBbIie
Ne nn/m Tema ypoka Koutpoasnubie IIpakTnyeckue A bp
Bcero u3yyeHusi o0Opa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[lepronnuecknii 3aK0H. 01.09.23 -

1 IIepuoanueckas cucrema 1 0 0 02.09.23 bubnnoreka [JOK
XUMUYECKHX 351eMeHToB J[. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHT 01.09.23 - Bt 1IOK

2 . 1 0 0 02.09.23 HOmMoTeKa
cBOMCTB XI{MH%CKHX DJICMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukaryst 1 HOMEHKIIaTypa 1 0 0 04.09.23 - bubnmoreka [IOK
HEOPraHUYECKUX BEUIECTB 09.09.23 https://m.edsoo.ru/00adb7e2
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Bunsl XuMH4uecKoil CBSI3U U THUIIHI

04.09.23 -

bubmuoreka [JOK

4
KPUCTAJUIMYECKUX PEIIETOK 09.09.23 https://m.edsoo.ru/00adbac6
KonTtponsnas padora Nel mo reme 11.09.23 -

3) «[loBTOpEHUE U yriayOieHue 3HaHuI 16.09.23
OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay

6 Knaccudukanus XuMUYECKHX 11.09.23 - bubmmoreka [IOK
peaKIuii Mo pa3IMYHbIM MMPU3HAKAM 16.09.23 https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOI 18.09.23 - B 1IOK

nOJIMOTEeKA

7 peakiuu. [IoHsATHE O TOMOTEHHBIX U 23.09.23

https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaKIHIX
[TonsATHE O XUMUYECKOM PaBHOBECHH. 18.09.23 -

8 @DakTOpBI, BIUAIOIIME HA CKOPOCTh 23.09.23 bubnnorexa [HOK
XUMHUYECKON PEAKLIUU U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHUS

9 OKHUCIINTEBHO-BOCCTAHOBUTENILHBIE 25.09.23 - bubnuoreka [IOK
peakuuu 30.09.23 https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTHIECKOU 25.09.23 - Eu6 OK

nOIMoTeKa

10 mucconuanuu. CHUIbHBIE U c1alble 30.09.23 1

https://m.edsoo.ru/00adcd68
AIEKTPOJTHTHI
11 HonHuble ypaBHEHUS peaKInii 02.10.23 - Eubmorexa IIOK
P P 07.10.23 https://m.edsoo.ru/00add448
XUMHUYECKHE CBONCTBA KHCIIOT U 02.10.23 - E6 OK
. . uOIMoTeKa
12 OCHOBaHUH B CBETE MPEACTABICHUI 07.10.23 1
. https://m.edsoo.ru/00add5d8
00 DIIEKTPOIIUTUIECKON JUCCOITUAITUN
XUMHUUECKUE CBOMCTBA COJICH B CBETE 09.10.23 - Eu6 1IOK
nbInoTeKa
13 MpeICTaBICHHA 00 14.10.23
peA . https://m.edsoo.ru/00add8bh2
AIIEKTPOIUTUIECKON TUCCOITUAITUN
o 09.10.23 -
14 [TonsiTe o rumponU3e comneit bu6mmoreka [IOK

14.10.23
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15 O06001IeHHEe 1 CHCTEMATU3AIIUS 16.10.23 - bubnumoreka [IOK
3HaHUU 21.10.23 https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. 16.10.23 - G oK

noIMoTeKa

16 «Pemenne 3KcriepuMEHTaTBHBIX 21.10.23 1

https://m.edsoo.ru/00addbfa
3a1au»
KonrponbHas pabora Ne2 o teme 23.10.23 - Bt OK
noIMoTeKa

17 «DNEeKTPONUTHYECKAs TUCCOIMALINS. 28.10.23 httos://m.e dSO(L)Iru 100addeco

XUMHUYECKHE PEAKIIUH B PACTBOPAX) T '
OO01mmast xapaKTepUCTUKA raJIOTCHOB. 23.10.23 - B OK
. noIMoTeKa
18 XYMHYEeCKUE CBOWCTBA HAa MPUMEpe 28.10.23 1
https://m.edsoo.ru/00addfe2
xJopa
XmopoBogopoa. CoJisiHast KHCIIOTa, 07.11.23 - B oK
3 nOIMoTEKA
19 XMMHUYECKHE CBOWCTBA, MTOJyYeHHE, 11.11.23 1
https://m.edsoo.ru/00ade104
IpUMEHEeHHe
[IpakTrueckas padora Ne 2 o reme 07.11.23 - Eu6 OK
. oTeka
20 «[Tomy4deHne COJITHON KUCIIOTHI, 11.11.23 nosmorexa I
. . https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTBY»
Beluncnenus no ypaBHeHUAM 13.11.23 - E6 OK
. noIMoTEKA
21 XUMHYECKHX PEaKIUii, CIIi OJIH U3 18.11.23 1
5 https://m.edsoo.ru/00ade488
peareHToB J1aH B H30bITKE

22 OO0r11ast XapaKTEpUCTHKA 3JIEMEHTOB 13.11.23 - bubaunorexka [IOK
VIA-rpymisl 18.11.23 https://m.edsoo.ru/00ade64a
AnnoTponHsle MOAU(DUKALIUYU CEPBI. 20.11.23 -

93 Haxoxnenue cepel 1 €€ coeqMHEHUN 251123 bubnnoreka [JOK
B IIpUpoOJie. XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl

20.11.23 -
24 CepoBoaopo1, CTpOCHHUE, bubmuorexa [JOK

25.11.23
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¢u3nvecKkre 1 XUMHUECKUE CBOICTBA

https://m.edsoo.ru/00ade802

Oxcuppl cepbl. CepHast KHCIIOTa, 27.11.23 -
25 ¢du3nveckre 1 XMMUYECKHE CBOWCTBA 02.12.23 bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MPUMEHCHUE
XUMHYECKUE PEAKIIHH, JICXKAIIHE B 27.11.23 -
OCHOBE IIPOMBIIIIEHHOTO CrIoco0a 02.12.23
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMU
cepsl
27 BhIuKcIeHME MAaCCOBOM JIOJIH BBIXOA 04.12.23 - bubaunoreka LIOK
MPOJIYKTa PeaKkLUu 09.12.23 https://m.edsoo.ru/00adec8a
OOm1ast XapakTepUCTHKA SJIEMEHTOB 04.12.23 -
98 VA-rpynnsl. A30T, paclipocTpaHEHHE 09.12.23 bubnnorexka [JOK
B Iipupoe, Gpu3nveckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHaK, ero pu3nIeCKue U 11.12.23 -
29 XUMHUYECKHE c(bl;oﬁcma MOJIy4eHHUEe U 16.12.23 bubmmorexa [OK
’ i https://m.edso00.ru/00adf004
MpUMEHEHUE
[TpakTdeckas padora Ne 3 o Teme 11.12.23 -
30 «[Tomyuenne ammmaka, U3ydeHUe €ro 16.12.23 bubmorexa HOK
Ve ik https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas Kuciora, e€ Gusnveckue u 18.12.23 - bubnmoreka [JOK
XUMUYECKHE CBOWCTBA 23.12.23 https://m.eds00.ru/00adf306
Hcnonp3oBanue HUTPATOB U COJIEU 18.12.23 -
32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX 23.12.23 bubnnoreka [HJOK

ynobpenuit. Xummueckoe
3arpsA3HEHUE OKPYXKAoIIel cpeibl

https://m.edso0.ru/00adf518
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COCAMHCHUAMHU a30Ta

®dochop. Okcun pochopa (V) u 25.12.23 -
33 docdopnas kucnora, pusndeckue u 30.12.23 bubmorexa LHOK
N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYICHHE
Hcnonp3oBanue Gocdaros B 25.12.23 -

34 KaueCTBE MUHEPAIILHBIX YA0OPEHUH. 30.12.23 bubnnoreka [HOK
3arpsi3HEeHUuE IPUPOAHON CPeIbl https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacrpocTpaHeHHE B 09.01.24 -

35 npupzz[e, gmnlziecxie U XUMUYECKHUE 13.01.24 bubmorexa LHOK

- https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuppl yraeponaa, ux Gpusndeckue u 09.01.24 -

36 XHUMHUYECKHE CBOVCTBA. 13.01.24 bu6mmorexa [IOK
Dkonorudyeckue npoOIemsl, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYronpHas KACIIOTa U €€ COIIn ;ggi;i - bubmorexa HOK

M https://m.edso00.ru/00ae006c
[IpakTrueckas padora Ne 4 o Teme 15.01.24 -

38 "ITosrydeHne yrieKucioro rasa. 20.01.24 bubnnoreka [JOK
KauectBenHas peaxiys Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaTLHEIEC TOHATHS 00 22.01.24 -
39 OpPraHUYECKHX BEIIECTBAX KaK O 27.01.24 bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 KpemHuii 1 ero coeuHeHUs ;381;2 - bubmorexa HOK
ML https://m.edso0o.ru/00ae080a
I[MpakTuueckas pabora Ne 5. Peienue 29.01.24 - bubnmoreka [IOK
41 03.02.24

OKCIICPUMCHTAJIBHBIX 3aa4 I10 TEME

https://m.edsoo0.ru/00ae0bf2
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«Baxkuene HeMeTaJIbl U UX

COEIUHEHUS
KonTtponsnas padora Ne3 o reme 29.01.24 -
42 «Baxuenme HeMeTaJUIBI U UX 03.02.24 bubmoreka LOK
https://m.edsoo.ru/00ae0el18
COETUHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKHX 05.02.24 —
3JIEMEHTOB — METAJLJIOB. 10.02.24
43 Mertannuueckas CBs3b 1 bubmuorexa [JOK
METAJINYECKask KPUCTAIITMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIOB
XHUMHYECKHE CBOMCTBA METAILIOB. 05.02.24 — Bt LIOK
noOInoTeKa
44 DIIEKTPOXUMHUUECKUAI P 10.02.24
P . PAA https://m.edsoo.ru/00ael1156
HaANPSDKEHUH METAJIOB
OO6mue crocoOb! MONTyYeHUs 12.02.24 -
MeTaiuioB. CIutasel. BerauciieHus mo 17.02.24
45 aBHEHUSIM XHUMHYECKUX PEaKIIUI Bubmzorexa LIOK
yp p ’ https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IPUMECH
46 [ToHSATHE O KOPPO3UU METAILIIOB 12,0224 Bubmiorexa LOK
pp 17.02.24 https://m.eds00.ru/00ae1278
47 [1lenouHBIE METAILTBI 19.02.24 - bubnnorexa LIOK
24.02.24 https://m.edso0.ru/00ae14b2
48 OKCHIBI U TMAPOKCHUIBI HATPHS U 19.02.24 - bubnmoreka [IOK
KaJus 24.02.24 https://m.edsoo.ru/00ael4b2
49 [len0o4HO3eMENBHEIE METAILIBI — 26.02.24 - Bubnaurorexa [LIOK
KaJIbIIUA U Mardui 02.03.24 https://m.edsoo.ru/00ael5e8
. 26.02.24 - bubnmoreka [IOK
50 Baxxueiiime coefUHEHUS KBS 02.03.24

https://m.edsoo.ru/00ael15e8
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51 O060011eHNEe U CUCTeMAaTU3aIHs 8382;2 -
3HAHWH Mo

52 JXKEcTKOCTh BOBI U CIIOCOOKI €€ 04.03.24 - bubaurorexa LIOK
YCTPaHEHHUs 09.03.24 https://m.eds00.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme 11.03.24 - BuGorexa LIOK

>3 "XGCTKOCTBHBOHH 1 METOABL €€ o https://m.edso0.ru/00aelae8
yCTpaHEHUS

. 11.03.24 - bub6nuoreka [IIOK

>4 ATrOMHHHiE 16.03.24 https://m.eds00.ru/00aelc64

55 AmdorepHbIe CBOICTBA OKCHIA U 18.03.24 - Bbu6numoreka [IOK
TUJIPOKCHUIA 23.03.24 https://m.edsoo.ru/00aelc64

18.03.24 - bubamorexa [JOK

o0 Keneso 23.03.24 https://m.eds00.ru/00ae1d86

57 OKCHIBI, TUIAPOKCUIBI U COJIM JKEe3a 03.04.24 - bubmunoreka [IOK
(1) u xene3a (1) 06.04.24 https://m.edso0.ru/00ae35e6

58 O00011IeHNE U CUCTEMATHU3AIU 8282;3 -
3HaHHUI .04,

[Tpaktuyeckas padora Ne 7. Pemenue 08.04.24 -

59 HKCIEPUMEHTAJIBHBIX 3a/a4 10 TEME 13.04.24 bubmuorexa [IOK
«BaxHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COC/TMHCHUSD)

Beruncienus mo ypaBHEHUSIM 08.04.24 —
XMUMHUYECKUX PEaKIui, eClId OJINH U3 13.04.24

60 peareHToB JlaH B U30BITKE WK bubmuoreka [IOK
COJIEPXKUT pUMeECH. Beruncienns https://m.eds00.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MIPOTyKTa
peaxImu

61 OG6o0MIEHNE U CHCTEMATH3AIIUS 15.04.24

20.04.24
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3HaHUH

Kontpoinbnas padota No4 o teme 15.04.24 -
62 «BaxxHeumme MeTaJlibl U UX 1 20.04.24
COCTMHCHUS)
63 BelecTBa 1 Mmarepualsl B 1 22.04.24 - Bbubanoreka LIOK
[IOBCEIHEBHOM KU3HU YEI0OBEKa 21.04.24 https://m.edsoo.ru/00ae3f50
64 XUMUUECKOE 3arpsI3HEHHE 1 22.04.24 - Bbubnumoreka [IOK
OKpPY’Karollle cpebl 21.04.24 https://m.edsoo.ru/00ae4270
65 Poiib XUMHU B PELIEHUH 1 29.04.24 - bubaunorexa [IOK
IKOJIOTHYECKUX MPOoOIeM 04.05.24 https://m.edso00.ru/00ae4270
66 PesepsHblii ypok. O6001IeHrE U 1 06.05.24 - buGmoreka [IOK
cUCcTeMaTH3alus 3HaHUH 11.05.24 https://m.edsoo.ru/00ae0dOa
67 Pesepsuriii ypok. OGo0mIeHe 1 1 13.05.24 - bubmmoreka [IOK
cucTeMaTH3alus 3HaHuH 18.05.24 https://m.edsoo.ru/00adb33c
68 Pesepsusiii ypok. OGo0mIEHe 1 1 13.05.24 - bubmmoreka [IOK
CUCTEMAaTH3alLMs 3HAHUH 18.05.24 https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

tabmuubl: [lepuonnyeckas cucrema XuMu4yeckux snemeHTos /. M.
MenneneeBa, Tabyinila paCTBOPUMOCTH, STEKTPOXUMUUECKUHN PsiJ HATTPSKEHU S

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanueckoe-niocooue-mis-yuntens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



