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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIETr0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Na€T MOpPECTaBICHUE O IENAX, OOIIeH CTpaTteruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, ONPEAENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaroluxcsi, ONpeAeNsieT BO3MOXXHOCTH MpeaMeTa i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O0O0YyYarolmerocs I0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HSBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0yYarOIIUXCS,



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  MmpeaMmera, KOTOpPbIM  ABISETCS  NeJaroruuyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (paKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKawoumid MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HM3YUYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Ipy M3yyeHUn XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BayKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHHUIO 00YyYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBACHATH U OLEHUBATh SIBICHUSA
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
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 OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuyeckass (opmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3bp KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PeaKui (COCTUHEHUS, PA3I0KEHUs, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3l0OB HEOPraHMYECKUX BEUIECTB, HAOII0JIeHNE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjioxKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue 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 MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. 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. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekertosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W WU3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX 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 METajlla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHune
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).



Mescnpeomemmnuie ceasu

Peanmusanus MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 Kilacce
OCYULIECTBJISIETCS 4€pe3 HCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO1ue ecTeCTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINH (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsjl, BEMIECTBO, TENO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYWHBI, SIUHUIIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpabl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAeMBbIE, TOTLUIUBO, BOJIHBIEC PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOJAOB, Kalus, Kalblui MU HX
COCMHEHUM B COOTBETCTBUU C TIOJOXEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccuduxanuys XuMUYECKUX peakIdii Mo pa3IudyHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BEIIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOTO
pPaBHOBECHSI.



OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIGKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBiieHME  ypaBHEHMI
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUA C  HCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJHBIE W COKpAalI€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JIECUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALIMM KHCIOT, WLIEI0YEed U  COJIEH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu paslIoKEeHHs, COCTUHEHUs), pACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJYYEHHE, NMPUMEHEHHE. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kucinota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
NpEeACTaBUTENS Kjacca KHUCIOT W chneuuduyeckue). XHUMHUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaT-uoH. Haxoxaenue ceppl U €€ COeaWHEHH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMojyuyeHue, (PU3MuecKue U XUMHUUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHHE BO3Ayxa, MOYBBI W BoAoEéMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATIBHBIX YIOOPEHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(PUKALMK, PACHPOCTPAHEHHE B MNpUPOE, (U3UUECKUE U XHUMHYECKHUE
cBoiicTBa. AncopOuus. KpyrosopotT yriepoaa B npupojie. OKcuabl yriepojaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza riao0anbHOrO MOTEIJICHUS KIWMaTa, MNapHUKOBBIN
ahdekt. YronpHas KucaoTa U €€ coyu, uX PU3NUeCKue U XMMUYECKUE CBOMCTBA,
noJiydeHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TAHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: KHpax, OesKkax, yrieBojax — U ux
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YeHHE U
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CUIMKAThl, X WCIOJIb30BaHUE B



OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIb30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3oB HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHWE C 0O0pa3laMu XJIOPUAOB (TaJOTE€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHAIIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUs caxapa IO JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIeHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Ccylbdat-
WOH W HaOJIOJeHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX yAOOpPEHUM, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHHE MOJENEN
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MpoLIeCCOM  aACOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KaueCTBEHHBIX PEaKlUii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO01ast XxapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmogmyeckor cucremMe xumudeckux daeMmeHTtoB . W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPElIETKAa.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHUX
sanemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne MIeNOYHBIX METAaVIOB U UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmue coequHEHUs KalblUs (OKCUJA, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THIPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M 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
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIbHBIX 3a7a4 10 TeMe « BaxkHeumue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karolel cpeapl (MpelesbHasl IOoMmyCcTUMas
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH H3YYeHHUH XUMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbINH (DAaKT, TUmoTe3a, 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,
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
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,
MI0JIE3HBIE UCKOIAEMbI€, TOIIIMBO, BOIHBIEC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOU WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBbIA 00pa3 KHW3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHWE K NpPHUpPOJie KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
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 B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 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 MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOUN aKTUBHOTO HUCIIOJIb30BAaHUS PAa3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpPOBaTh B IIpollecce Y4YeOHOUW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Jauanora M (WidM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOEHHBIE OOYYalOIMMKCS Hay4yHble 3HAHUSA, YMEHHUS M CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyudenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas J10Js BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY ISl COCTaBJCHUS (HopMys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATeILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peayIbHBII M MBICIICHHBIH );

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa M KHCJIOPOJAA), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takMyc, dheHondTaienH, METUIOPAHXK U IPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHMHUYECKOE€ paBHOBEcHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIeHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) 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 JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpymnma)», maibie u  OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIMIOBOMY 3P (DEKTy, 0 MU3MEHEHUIO CTEMEHEH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHNM;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh 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 MOJIEKYJISAPHYIO H  MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYyIOBaHMEM, a TaKXe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W 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 M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIEATEIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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 Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.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. MeTaJIbl M X COCIUHEHU ST

. 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
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 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




KanennapHo — TeMaTu4eckoe IJIaHUPOBaHUe N0 XUMuM 11 82,80 kiaccoB Ha 2024-2025 y4eOHblii roa

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe W3yMeHHS  0GPAa3OBATEJIbHbIC
padoThI padoTsI pecypesI
1 IIpeamer xumun. Poib Xumuu B KU3HA 1 02.09 bubnuoreka [IOK
yeJjoBeka. Tesa U BelecTsa o https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
2 Tlonstue o MeTonax IMO3HAHUS B XUMUU 1 03.09 hitps://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 09.09 bubnuorexa [JOK
oOparieHust ¢ 1ab0paTopHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 10.09 bu6mmoreka [IOK
paszeneHus cMecein ' https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<Il))a3,I(CJ'IeHI/Ie cﬁeceﬁ (Ha mpumepe 1 1 16.09 bubmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
6 ATOMBI H MOTIeKYTb1 . 17.09 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHTHI. 3HAK1 1 23.09 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 24.09 https://m.edsoo.ru/f0d2a6e
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 30.09 https://m.edsoo. ru/ffod2d50
3aK0H MTOCTOSTHCTBA COCTaBa BEIIECTB. Bumorexa LIOK
10 Xumuueckas popmyna. BaneHTHOCT 1 01.10 https://m.edsoo.ru/ffod2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHocHTeNbHAsE aTOMHAs Macca. 1 07.10 bubmuorexa [JOK
OTHOocuTENbHASI MOJIEKYJISIPHAS Macca ' https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO 08.10 bubmuoreka [JOK
3JIeMEHTa B COCIMHEHUH ' https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemiectra. MoJib. 14.10 bubmuorexa [JOK
MousipHast Mmacca ' https://m.edsoo.ru/ff0d5230
14 ®u3znyuecKrue 1 XUMHYECKHUE SIBJICHUS. 15.10 bubnmoreka [JOK
XUMHYECKas peaKLMs ) https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus NPOTEKAHUS 21.10 bubnuoreka [IOK
XUMHYECKUX PeaKIui ) https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. 2210 bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Brruncnenus konu4yecTa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX 05.11 bubmorexa LJOK
N https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukamus xuMruuecKkux peakiui
18 (COGJII/IHq;HI/ISIHpaSJIO)KeHI/IH e 11.11 Brommozexa [IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 SHIUKJIONETUCT 0606?I eHue u 12.11 Bubmzorexa LIOK
H JHCT. . ' https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIHsl 3HAaHUH
20 KonTtponsHas padora Nel no reme 18.11 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKIIHI ' https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Cocra
21 BO3 nya KI/IZIJ'IO I)or —BaJIeMeTH: u 19.11 Brbmuotexa [IOK
Ayxa. poZ ' https://m.edsoo.ru/ff0d448e
npocroe Bemectso. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHCIOpoaa (peaKIuy OKUCICHUS 25.11 bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOsI oTy4eHus: KHCIopoia B
23 nabopaTtopun quHpOMLIIHHeHF;-I(;uCTI/I. 26.11 bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucopoaa
24 TemnnoBoit 3¢ ekt XxumMuueckoit 02.12 bubnuoreka [IOK

pCaKuu, MOHATUC O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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TEPMOXUMHUYCCKOM YPpaBHCHHH, DK30- U
OHAOTCPMHUYCCKUX PCAKIHUAX

TormBo (HedTh, yroiab U METaH).

bubmuoreka [JOK

25 3arpsi3HEHHE BO3]IyXa, CITIOCOOBI €T0 03.12 https://m.edsoo.ru/ffoddcda
MPEAOTBPALLCHUS
[TpakTuueckas padora Ne 3 mo Teme

26 «IPIOJIyquI/Ie u EO6I/IpaHI/IC KHCJIOpO/ia 09.12 Eubmorexa LIOK

o ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY

27 Bonopon — snemeHT u mpocroe 10.12 bubmmorexa LIOK
BeliecTBO. HaxoxkaeHue B npupoie ) https://m.edsoo.ru/ff0d4ddo

28 du3nYecKre U XMMUYECKUEe CBOMCTBA 16.12 bubmuorexa [JOK
Bostopoaa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4ddo

bubmuorexa [JOK

29 [ToHsiTHE O KUCIIOTAX U COMSAX 17.12 https://m.edsoo. ru/ffod50d2

30 CrniocoOslI ostydeHus BOAOPOa B 93.12 bubnunorexa [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme

31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOJa 24.12 Brbmaozexa LIOK

. ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY»

30 MossipHblii 00BEM ra30B. 3aKOH 12.01 bubnnorexka [JOK
ABoraapo ' https://m.edsoo.ru/ff0d542e
Brruncinenus o0b€Ma, KOJIUYECTBA

33 BEILIECTBA ra3a Mo €ro U3BECTHOMY 13.01 bubmorexa [JOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU 00BEMY
Brruucnenust 005EMOB ra3oB 1Mo
34 YPaBHCHMIO pPCAaKLIMKA Ha OCHOBE 3aKOHA 20.01 bubmorexa LIOK
N . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B

35 dOusndecKknue 1 XUMHUYECKHE CBOMCTBA 21.01 bu6mmorexa [IOK
BO/JIbI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 2701 bubmuoreka [JOK
WHJIUKATOpax ) https://m.edsoo.ru/ff0d59e2

37 Bona kak pactBoputens. HacbiieHHbIE 28.01 bubnmoreka [JOK
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Y HEHACBIICHHbIE PacTBOPBI. MaccoBast
JOJIs BEIIECTBA B PACTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
«[IpuroToBieHue pacTBOPOB €

https://m.edsoo.ru/ff0d5b40

bubmuorexa [JOK

.. . . . 03.02
38 ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora No2 mo teme 04.02 bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» ) https://m.edsoo.ru/ff0d6342
Oxcupel: cocTaB, KIaCCHPUKAIINS, bu6mmoreka [IOK
40 10.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne u XuMHUECKHE CBOMCTBA
41 Kchy(;{THHX OCHOBHBIX U aM()OTEPHBIX 11.02 Eubmorexa IIOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
42 17.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA 18.02 bubnnorexka [JOK
OCHOBaHMI ' https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
44 25.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA 26.02 bubnnoreka [JOK
KHUCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpeguue): HOMEHKIATypa,
46 CHOCOéBI;) Hji)n )GHI/ISI XI/IMI/I‘-IZ(I:KI/IC 03.03 Brbmuotexa [IOK
N i ’ ' https://m.eds00.ru/00ad9474
CBOMCTBA
ITpakTuyeckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmuorexa [JOK
47 04.03
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edso00.ru/00ad9b7c
COCTUHEHMIN
I'eneTnveckas CBsSI3b MEXKIy KiIaccaMu bubmuorexa [JOK
48 y 11.03 _
HEOPTraHUYECKUX COEAUHEHUN https://m.edsoo.ru/00ad9a50
49 O06001enre u cucTeMaTru3aIs 3HaHUA 12.03 bubmioreka [JOK

https://m.edso0.ru/00ad9cb2
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KontponbHas padota Ne3 no teme

bubmuorexa [JOK

" 17.
50 OCHOBHBIGuI'fJIaCCBI HEOPraHUYECKUX 03 https://m.edsoo.ru/00ad9ela
COCAMHEHUI
[TepBbie MONBITKK KiIacCU(DUKALIMHI
51 XI/II\I;I/I‘-IGCKI/IX 3JIEMEHTOB l(?IOH;ILTIHe 0 18.03 bubmoreka LJOK
) ' https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
PHOA bubmuorexa [JOK
52 [Tepuoanueckas cucreMa XMUMHYECKUX 24.03 ]
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
bubmuoreka [JOK
53 Hepuozpi, rpymmet, noarpyrime! 25.03 https://m.edsoo.ru/00ada52c
Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnnoreka [JOK
54 07.04 :
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
p p . bubmuorexa [JOK
55 aToMoB 35ieMeHToB [leproauueckoit 08.04 _
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIO0KEHUIO B 14.04 bubnnorexka [JOK
[Tepuonnueckoint cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuUTHA Hayku U npaktuku. 1. W. 15.04 bubnuoreka [IOK
MenneneeB — y4€HBIM, IEJArOT U ' https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEeKTPOOTPHUIIATEITFHOCTh ATOMOB bubnmoreka [JOK
58 21.04 _
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HMonnas xuMmu4eckas CBA3b 22.04 https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMuyeckas 28.04 bubnuorexa [IOK
CBSI3b ' https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenomsipHask XUMUYECKast 29.04 bubnnoreka [HOK

CBs3b

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

62 Crenenb okuCaCHus 1 05.05 https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 06.05 bubmuorexa [JOK
peakuuu ' https://m.edso00.ru/00adb076
bu6mmoreka [IOK
64 OKHCIIMTEIIN U BOCCTAHOBUTEIIH 1 12.05 https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
65 HroroBas koHTpoibHas paboTa 1 13.05 https://m.eds0o.ru/00adb4s6
66 HOBTOpeHI/Ie; Kiacchl Heopranmaeckux 1 19.05 Bu6morexa [IOK
COCTUHEHUH. https://m.edsoo.ru/00adb33c
67 [TpomMexyToUYHas aTTeCTAIIHS. 1 20.05 bubnuorexa [JOK
KonTposbHas paboTa 3a roj https://m.edsoo.ru/00ad9ch2
. bu6mmorexa [IOK
06006 .
68 ODIIAIOIIH YpoX 1 26.05 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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KanennapHo — TeMaTuyeckoe IVIaHUPOBAHUE N0 XUMUM 11 92,90 kiaccoB Ha 2024-2025 y4eOHblii roa

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[leproanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 04.09 bubnnoreka [JOK
XHMHYECKUX d5eMenToB J1. U. ' https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJICMEHTOB 1 04.09 bubmorexa [JOK

N ' https://m.edso00.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Krnaccudukanusa u HoMeHkIaTypa 1 11.09 bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB ' https://m.edsoo.ru/00adb7e2

4 Buael XUMHYECKOH CBSI3U U THUIIBI 1 11.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6

5 BxoaHast koHTposbHast paboTa 1 1 18.09

6 Krnaccudukanus XuMHuueckux 1 18.09 bubnnorexka [JOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [ToHSITHE O TOMOTE€HHBIX U 1 25.09 bubmorexa [JOK
peaKItn. ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

3 @DaxTOopHl, BAUSAIOLUIUE HA CKOPOCTh 1 25 09 bubnuoreka [IOK
XMMHYECKOHN PEAKIIUU U TTOJOKEHUE ' https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO paBHOBECUS

9 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE 1 02.10 bubnuoreka [IOK
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peakiuu

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

Teopust 31EKTPOTUTUYECKOIN

bu6mmoreka [IOK

10 nccormany. CUiIbHEIE U cia0ble 02.10
A tat https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
bu6mmoreka [IOK
11 HMonurnle ypaBHEHUS PEAKIIUN 09.10
yp peartt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN 09.10 bubmiorexa IJOK
pvn ' https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XUMUUECKUE CBOMCTBA COJIEN B CBETE Eu6 1IOK
nomoTeKa
13 [IPENCTABIEHUNA 00 16.10
peA . https://m.edsoo.ru/00add8b2
AIEKTPOJIMTUYCCKOM TUCCOIIUAIIAN
bu6mmorexa [IOK
14 TTousatue o ruapoanse cojen 16.10
AP https://m.edsoo.ru/00add9d4
15 O0600611eHre U cucTeMaTH3alus 2310 bubmmoreka [JOK
3HaHUN ' https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «PemieHne d>KcriepuMeHTaJIbLHBIX 23.10 Brbmmozexa [IOK
P ' https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padota Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS 06.11 buomiorexa LOK
p a THATI. ' https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)
OO01mast xapakTepUCTHKA TaJIOTeHOB.
18 XUMHUYECKUE CBOMCTBA HA IIPUMEDE 06.11 Bubmzorexa LIOK
pHMEp ' https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopoa. CojissHas KHCIOTa,
P P N bu6mmoreka [IOK
19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE, 13.11

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTuyeckas padora Ne 3 o Teme

bubmuoreka [JOK
20 «I[TomydeHne coNsTHOM KUCTOTHI 13.11
yi . . ’ https://m.edsoo.ru/00ade348
U3y4YeHHe € CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIU OOUH U3 20.11 Enbmiorexa IOK
p ’ ' https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB 20.11 bubnnoreka [JOK
VIA-rpynibl ' https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHeHU N 9711 bu6mmorexa [IOK
B IIpUpoJie. XMMUUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cephl
CepoBogopo, ctpoenue, pu3nueckue bubnuorexa [JOK
24 . 27.11
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢u3nyeckrue 1 XUMUYECKHE CBOMCTBA 04.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 MIOJIy4EHUS CEPHOI KUCIIOTHI. 04.12 bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepbl
97 Brraucienne MaccoBOM JOIN BBIXOJA 1112 bubmuorexa [JOK
NPOJYKTa PEaKkInum ' https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTUKa SJIEMEHTOB
bubmuorexa [JOK
28 VA-rpynmsl. A30T, pacpoCTpaHEHNE 11.12

B IIpUpoze, GU3ndYecKue 1

https://m.edsoo.ru/00adeeab
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XUMHYECKHE CBOUCTBA

AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOMCTBA, MOJYYEHUE U 18.12 bubmorexa LHOK
> HOMYH ' https://m.eds00.ru/00adf004
MIPUMCHECHUE
[IpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne amMmmMHuaKa, U3y4eHue ero 18.12 bubmorexa LOK
. v > Y ' https://m.edso00.ru/00adf180
CBOWCTB
31 A30THas KUCIOTa, €€ (hu3ndecKue u 55 12 bubnuorexa [JOK
XMMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHrne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX Eu6 1IOK
nOJIMOTEeKA
32 oOpeHmil. XUMUIECKOe 25.12
yAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIECH Cpe/Ibl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 (1)00((11))0 pHaﬂ KI/I(f[J'I((l))Ta (1)(1)153H(qe)cxne " 15.01 bubmorexa HOK
P . ' https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOIMCTBA, MOJIyICHUE
Hcnonb3oBanue GocdaToB B
34 KaueCcTBe MUHEPATLHBIX YA0OPEHUH. 1501 bubnmnorexa [JOK
3arpsi3HEHHE IPUPOTHOMN CPEIIBI ' https://m.edso0.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHue B
35 pu I()) e ;I/ISI/IE)-ICCKII)/IC U XUMHUYECKHE 22.01 bubmorexa HOK
p P Ae ' https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcunsl yriaepona, ux pusndeckue u
XUMHYECKHUE CBOICTBA.
36 2901 bu6mmorexa [IOK

DKosornyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

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

37 VrojpHasg KACIOTa U €€ COJIH 29.01
https://m.edso0.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme

38 "[TonyueHue yriaekucioro rasa. 2001 bubnmoreka [JOK
KadectBennas peakiys Ha kapOoHaT- ' https://m.edsoo.ru/00ae027e
noH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpraHMYEeCKMX BEIIECTBAX KaK O 05.02 bubnmorexa LHOK
P H ' https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
bu6mmorexa [IOK
40 Kpemuuii 1 ero coequHeHUs 05.02
P s https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME 12.09 bubnuorexa [JOK
«Baxkneimne HeMeTalabl U UX ’ https://m.edsoo0.ru/00ae0bf2
COCIMHEHMUS
Kontponbnas padota Ne3 no teme

42 «Baxaenne HeMeTauIbl U UX 12.02 bubmmorexa LHOK

' https://m.eds00.ru/00ae0e18
COCIMHEHMUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
9JIEMEHTOB — METAJIJIOB.

43 MeTtannuueckas CBSI3b U 19.02 bu6mmorexa [IOK
MeTaJUTNYeCKas KpucTajandeckas ' https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJI0B
XUMUUYECKHE CBOMCTBA METAJJIOB. Eu6 LIOK

HOJIMOTEKA
44 OIEKTPOXUMHYCCKHI PsI 19.02
P N P https://m.edsoo.ru/00ael1156
HaIpsDKEHUHA METaJlIOB
OO0mu1ue crocoObl MOJIYYCHUS
45 1 y4 26.02 bubnmoreka [JOK

meTaiu1oB. CiuiaBel. BeruncieHus mo

https://m.edso0.ru/00ael1156
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YPaBHEHUSAM XUMUYECKUX PEAKLINM,
€CJIM OJJUH U3 PEareHTOB COAECPIKUT
puMecu

bubmuoreka [JOK
46 11 26.02
OHIATHE © KOpPO3MH METAILIOB https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47 05.03
[lenotmble MeTaIEL https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U 05.03 bubnuorexa [JOK
KaJust ' https://m.eds00.ru/00ae14b2
[lenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
49 . y 12.03
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael5e8
bubmuorexa [JOK
50 B 7| 12.03
WRHCHIIIE COCAMTCHHA KaTbIHA https://m.edsoo.ru/00ae15e8
51 O606njeHHe Y CHCTEeMaTH3aIus 19.03
3HAHUI
59 JKécTkoCTh BOJIBI M CIIOCOOBI €€ 19.03 bu6mmoreka [IOK
yCTpaHEHHs ' https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "XKEcTKOCThL BOABLI 1 METOMBI €€ 1 26.03 bubmorexa [JOK
., ' https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A 7| 26.03
JTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 09.04 bubnuorexa [IOK
TUIPOKCHIA ' https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 X 09.04
eeso https://m.edso0.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU XKeme3a 16.04 bubnmoreka [JOK

(1) u xeme3a (1)

https://m.edso0.ru/00ae35e6
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O0001IeHYE ¥ CUCTEMATU3 AU

58 o 16.04
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 3aa4 10 TEME bubnuoreka [IOK
59 o 23.04
«BaxHennme MeTajibl U UX https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB J1aH B U30bITKE WU 23.04 bubnuoreka [IOK
COAEPKUT pUMecH. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM J0JM BBIXO/Ia TIPOYKTA
peakuuu
61 O606HVICHI/I€ Y CUCTEMAaTH3aIHS 30.04
3HaHUI
KonTponbnas padota Ne4 mo teme
62 «BaxHeinnme MeTauibl 1 UX 30.04
COEJIMHEHU S
63 Bemectsa u maTepuansl B 07.05 bu6mmoreka [IOK
MOBCEIHEBHOW KU3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMUYeCKOoe 3arpsi3HeHne 07.05 bubnuoreka [IOK
OKpY>KaroIleu cpeibl https://m.edso0.ru/00ae4270
65 Ponb xumum B perieHnn 14.05 bubnuorexa [IOK
IKOJIOTHYECKUX TPOOIEM https://m.edso0o.ru/00ae4270
66 [ToBTOpenue. BemecTBo 1 XUMUYECKUE 14.05 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00ae0d0a
[Moeropenue. Kimacchl HeorpaHUYECKUX bubnmoreka [JOK
67 . 21.05
COCTUHEHUN https://m.edsoo.ru/00adb33c
68 [IpoMeKyTOYHAs aTTECTALMS. 21.05 bubnmoreka [JOK
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‘ KonTponbHas paboTa 3a rox https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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