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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIIUU MPENoAaBaHus Y4EOHOTO IpeIMeTa « XUMHUS»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE COJIepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOImMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIaJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00Yy4AIOIIHUXCS.



JlanHble HampaBlIeHWs] B OOyYE€HWU XWUMHUHU OOECIEYMBAIOTCS CHEIU(UKON
colepKaHusl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAaroTHYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OpTraHUYECKON XHUMUHU.

CrpykTypa coiep>kaHus MpPOrpaMMbl MO XMMUU CPOpPMHUpOBaHa HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
IIOCJIEIOBATEIILHOIO Pa3BUTHS 3HAHUKW HAa OCHOBE TEOPETUYECKUX IPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TOpelcTaBlieHUd 00 DIEKTPOJUTHYECKOM JHUCCOLMAllUA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEU IMPAKTUYECKOrO MPUMEHEHUS U TOJIYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHHM NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arlolmuid MUpy,
«buosnorus. 5—7 xknacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JESATENPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIMHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHMSI TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEaAKIni, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-IO3HABATEIIbHOW ¥ y4eOHO-UCCIIEN0BATEIHCKON



JESITEIbHOCTH, OCBOCHUHM NPaBHJI 0e€30macHOro oOpaleHusi ¢ BELIECTBAaMHU B
MMOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHE s
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmEeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh UX IMpHU pEIIeHUH NpoOJieM B MOBCEAHEBHOM JKHU3HU U
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsi T'yMaHUCTHUECKUX OTHOLLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJIAX
COXPAHEHMS CBOETO 37J0POBbS U OKPYKAOILIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX JMJIi HM3yUYEHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YEIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJBI XHMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYeCKUe U XUMHUUYECKUE SBJICHUS. XMMHUECKash peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xenesa ¢ pactBopom cos meau (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsi MacChl, CO3JaHUE MOJENEH MOJIeKYI
(IIapoCTEepKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrocoObl
MOJIYYeHHUST KUCIopoda B J1abopaTopuu W TPOMBIIIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIusa KUCIopoaa.



TennoBoil 3¢ (heKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemiecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u conu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHrne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUA U
NpeKpalieHusi TopeHus (moxkapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
OMHMCAHWE WX CBOWMCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOgOpoaa (ropeHme), B3aumMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOJCHUE OOpa3IloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3MYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
UCCJICIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3aumojeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluH, MOJTYyYEHHE HEPaCTBOPUMBIX



OCHOBAaHWM, BBITECHEHHE OJHOIO METajuia APYTHMM W3 PacTBOpa COJU, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWlne KIacChl HEOPraHMYEeCKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM()OTEpPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAS  (OPMBI
ITepuonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasl
u rpynnbl. OU3NYECKUN CMBICI IOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbl XUMHUECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WI. MenpeneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckass CcBa3b. KoBajieHTHast (ToJisspHAass M HEMOJISIpHAs)) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIMHUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO01mue ecTecTBEHHO--HAYUYHbIE TTOHATHS: HAYYHBIM (akT, TUIoTe3a, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MO/JICIIb, SIBJIICHUE.



®duznka: Marepus, aToM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PaAUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUYMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepuognuecknii 3axoH. [lepuoanueckasi cucteMa XUMHUYECKHUX 3J1EMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPUOJAOB, KW, KaJIbLMs M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIEMEHTOB B Ilepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBl XMMWYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaccaM HEOPraHWYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peakuid Mo pa3auvyHbIM MPU3HAKAM (110 YHUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEeHEeNW OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, 0 00OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpAaTUMbIX XHUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue o xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOLIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCHOJB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOLUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3m aucCOLMallUi BEUIECTB C Pa3JIMYHBIMU BUIAMHU
XuMudeckon cBs3u. CteneHs Aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOIHUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojlell B CBeTe€ TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconunanyu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THIPOINU3E COJIEH.



Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(x70puna HaTpusl), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTU XUMHUYECKOW PEaKIUU
OT BO3ACUCTBUS pa3iIMYHBIX (PAKTOPOB, HCCIETOBAHUE DJIEKTPOIPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMHM KHUCIOT, LIEIOYEeHd U COJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  [POTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLIUN
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUs), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUd Ha HOHBI, pEIIECHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMoJIelicTBUE C MeETalJlaMH, HEMeTalylaMH, LIeJ04aMu). XJIOPOBOJOPO/I.
ConsHas KHCIOTa, XMMUYECKHE CBOMCTBA, IOJy4YE€HHE, NIpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHW3M YEJIOBEKAa. BakHEWIHMe XJIOpUIbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYeckrue cBoMcTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (QHU3NUYECKHEe W XHMHYECKHE CBOMCTBa (0OIME Kak
OpeCTaBUTENd Kilacca KHCIOT M crneurduueckue). XUMHUECKHE pEeakllvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. ConM CEpHOM KUCIOThI, KAYECTBEHHAsA pEaKLMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIECHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
duznyecKkue u XMMHUUYECKHUE CBOMCTBA, MoyyeHne U npuMeHnenue. Cov aMMOHMS,
uX (pU3NYECKUe U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3UYECKUE U XMUMHUYECKUE
cBOiicTBa (0OIIME Kak TMpeACTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonp30BaHne HUTPATOB U COJEM AaMMOHHUS B KayeCTBE MHUHEPAIbHBIX



ynoopeHuit. XuMHU4eCKOe 3arpsi3HeHUEe OKPYXKAIOUIei cpeibl COeTMHEHUAMH a30Ta
(KUCTIOTHBIE MOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
annotpornueie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI00OpEHUH.

OOmas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHHUS.  YIIIEpOoA,  aJUIOTPOIHBIE
MOAU(UKALIMKM, PACHPOCTpaHEHUE B TNpUpOjE, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoreza rinoOabHOTO TMOTEIJICHUS KIMMaTa, HNapHUKOBBIN
abdexT. YronbpHas KucaoTa U €€ coiu, ux (U3NIYECKue U XMMHUYECKUE CBOICTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEJIHLCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
IPOJAYKThl UX mepepaboTKku (OEH3MH), UX pPOJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMenenue. CoenuHeHuss KpemHHsi B mpupone. OOimue mnpeacraBieHus o0
okcunie kpemaus (IV) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeline CTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTEJIbHBIX MaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN HAa XJIOPUJI-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpAKAIOIHUE (PU3NUYECKHE M XHUMHYECKHE CBONCTBA
raJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMyd XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpaslamu ceppl ©u €€  CcOeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBAHUS caxapa IMoj JACHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, MPOBEJIEHNE KAaUeCTBEHHOM peaKIuu Ha cylibdar-
MOH U HAOJIOJeHHWE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE



BUJICOMATEPHANIOB), 00Opa3laMu a30THBIX U PocOpHBIX yT0OpeHul, IoJyueHueE,
coOMpaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHaKa, MPOBEIACHUE
KaueCTBCHHBIX PEAKIMi Ha MOH aMMOHHS U (pocdar-moH u mM3ydeHne NMpU3HAKOB
UX IPOTEKaHUsI, B3AUMOJACICTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEMIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOrasa, MojlydeHue, coOOMpaHue, paclo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PEIICHUE 3SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHToB . N.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHHE METALUIOB. MeTamnnyeckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Koppo3ud. CruiaBbl (CTajlb, YyryH, AIOPAJTIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemenToB JI. MI. MeHpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B IMPUPOJE.
duznyeckre U XUMMHUYECKUE CBOMCTBA (HA mpumMepe HaTpus u Kaius). OKcuubl u
TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nuecKne 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinue coequHEHUS KalblUs (OKCHI, THIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmmoMUHUA: TIoJI0keHUE B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOxJIeHUE B npupoje. dusznueckne u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBA kere3a. OKCuIbl, THAPOKCUIbl U cou kenes3a (1) u xenesza
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.

Xumuueckuiui IKcnepumenm:



O3HAKOMJIEHWE C oOpasmamMu METAUIOB U CIUTABOB, WX (U3UICCKUMH
CBOMCTBAMH, W3yUYCHHE PE3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOIXKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KaJbIUg W HaTpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXXHO  HCIIOJIB30BAHWE  BHUJACOMATEPHATIOB), TPU3HAKOB  IPOTECKAHUS
KaueCTBCHHBIX PEAKIMi HAa WMOHBI: MAarHWs, KaJbIWs, aJIOMHUHHUS, ITMHKA, Kele3a
(I u xenesza (111), mexu (11), HaOmOACHKE U ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THJIPOKCUIA ATIOMUHUS
¥ THAPOKCH/IA IIWHKA, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkuenmme
METaJUTBl ¥ IX COCTMHCHUSD).

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYCCKUX peakmnuii B ObITy. IlepBas momomrs mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XWMHYECKOE 3arps3HCHUE OKpYKAlomeh cpenbl (MpeaeibHas IOmyCcTHMas
KOHIIeHTparus BemecTs, nainee — [1JIK). Poxs xumun B perieHnn 3KoJI0ruuecKux
npo0aem.

Xumuueckuii IKCnepumMeHm:

M3y4yeHHe OOpaslloB MaTepUalioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSI3€M MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIIECTBJISICTCS dYepe3 MCIONb30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHH, SIBJISIOMIUXCS CUCTEMHBIMH JIUI OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBJICHUE, MapHUKOBBIN
s PekT, TEXHOIOTHS, MAaTEPUAIIHI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIH]I,
W30TOTBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKUN 3apsii, MPOBOJIHUKH,
MOJTYNIPOBOJHUKH, JTUAJICKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TeEJIO, OO0BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, PaCTBOP, PAaCTBOPHUMOCTD, KPUCTAJTMYECKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢dortocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbBIE MOPOJBI,
M0JIE3HBIE UCKOIMAeMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHATHIMU B
oOlIeCTBE TMpaBUJIaMU U HOPMaMM TIOBEJIEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OMbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMel o
[IEPEIOBBIX JOCTHXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKHM CBOMX TOBApPHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aAUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YWUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;



WHTEpPEC K OOYyYCHHIO W IIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMOOOpa30BaHUIO, TPOEKTHOM W HUCCIEI0BATEIbCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBHUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOAMMOCTA COOJIONIEHUs TpaBWil OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEHHIO TPO(eCcCHil U TpyJla pa3InyHOro poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
YKU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MAaCHOTO MOBEEHUS MTPU PabOTE C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HAHHUS TJOOATIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM
HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpbIE O0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.



Ilo3HaBaTe/1bHBIE YHHBeEPCcAIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble 1ornyeckue aeficTBusA:

YMEHUSL HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMU TMOHSTHSIMH), WCIOIb30BAThH
MOHSTUS JJI1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALMUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pacCyk ACHUS (MHIYKTUBHBIE, ACNYKTUBHbBIC, 110 aHAJIOTUHN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHE TPUMEHATH B TMPOLECCe TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeTaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPHUMEHSEMbIE B XUMUU MOJIECJIbHbIE NPEACTABICHUS —
XMMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHuYecKas (opMmyna U ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-TI03HABATENbHBIX 337a4, C YUETOM
THX MOJENBHBIX IMPEACTABICHUI BBIBISATh M XapaKTEPU30BATh CYIIECTBCHHBIC
NPU3HAKU U3YyYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHA,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSX.

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KAY€CTBE HHCTPYMEHTA
NO3HAHMs, a TaKkXKe B KaueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IO
IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHre OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3aldd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3yJbTar, POPMYIHPOBaTh 000OIIEHUS U
BBIBOJIbI 10 pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH WH(HOPMAIUIO
pa3IUYHBIX BUIOB U (GOPM MPEICTABICHUS, OJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE MPUMEHATh Pa3IuyHble METOAbl M 3alpOChl MPU MOUCKE U 0TOOpE
uHGOPMAIlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIAMMBIX JMJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh  MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpPOI aKTUBHOTO MCIOJIB30BAHUS PA3IMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (hOpMY TIpeacTaBieHUs] HHPOpMaAUU U



WUTIOCTPUPOBATh peIIaeMble 3aJa4ll HECIOXKHBIMA CXEMaMH, JuarpamMMaMu,
npyrumu popmamu rpauku U UX KOMOWHAIUSIMU;

YMEHHE UCIOJIb30BaTh M AaHAIU3MPOBAaTh B Tpolecce Yy4eOHOH W
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1a4H;

YMEHUS  TPEJCTaBIsATh  TOJYyYCHHBIC  pPE3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JeJaTh TPE3CHTAIUIO
pEe3yIbTAaTOB BBHIMOJIHEHUS] XMMHYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM M HWCCIIEJIOBATENBCKON  MEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIMIKX TPoOJIeM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB W COTJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JCHCTBUHM, OINpEACICeHHEe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEsATh IEIN JACSTeIIbHOCTH, IUIAHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON II€TH, YMEHHE
UCTIONTb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPeIjlaraeMble B YCIOBUU 3aJaHH.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
neucTBul, crnenuduueckue IS TpeAMeTHOM o0nacth  «XUMHUS», BUJIBI
JNEATCILHOCTH IO  IOJYYEHHWIO HOBOTO 3HAHWS, €ro  HWHTEpPIpEeTallny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xonIy oOyuenus B 8 kjiacce nmpeIMeTHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

e PAaCKpBIBATh CMBIC] OCHOBHBIX XHMHUYECKHX IIOHATHH: aTOM, MOJICKYJa,

XUMHYECKUIA DJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U



MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasl peakius, Kiaccuukanus peakuuidl: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEAKINH, TeTUIOBON 3PPEKT peaKiluH,
SAIpO aTOMa, JJICKTPOHHBIM CJIOW aTroma, aTOMHash OpOWTallb, PagnuyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUA H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICTIOJIB30BAaTh XUMUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEICTSATh BAJCHTHOCTH aTOMOB 3JIEMEHTOB B OWHApPHBIX COCIUHCHUSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCy COEIMHEHHM 110
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuonmueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONMKCHIBATh U XapakTepuszoBaTh TabmMuHyo ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mnodounas noarpynmna (b-rpymnma)y, manbie u
OOJBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOphIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xxumudeckux odyemeHToB [, U.
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, o0Ilee YUCIO JIEKTPOHOB
U pacrpeiesieHUe UX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJTAaCCU(UIIUPOBATh XUMHUYECKHUE DIJIEMEHTHI, HEOPTaHWYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

e XapaKTEepPU30BaTh (OMUCHIBATH) OOIINE XHMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX IMPEBpaAIlllCHUN B
Pa3JIMYHBIX YCIOBHUSIX;



e BEIYHCJISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB,
MAaCCOBYIO JIOJTFO XHUMHYECKOTO JJeMeHTa 1o (opMyse COCIUHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MPOBOAMTH PACUETHI IO
YPaBHEHUIO XUMUYECKOMN peaKInu;

e IPUMEHSTh OCHOBHBIE OINEpAIMA MBICIUTEIBHON JEATEIbHOCTH — aHau3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHWE, CHUCTeMAaTH3aIuio, KilacCU(PHUKaIUIO,
BBISIBJICHUE MPUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKIMi, €eCTECTBEHHO-HAyYHbIE METO/bl
NO3HAHUA — HAONIOJCHUE, U3MEpPEHHE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

e CJICIOBATh MpPaBUJIAM MOJIb30BAHUSI XUMUYECKOW MOCYA0U U J1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe IMpaBwiaM oOOpallleHUs C BEIIeCTBAMHU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB [0 TMOJIYYEHUIO U COOMpPAaHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MPOBOJAUTH XUMUUYECKUE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIakMyc, (eHosdraneunH,
METHJIOPaHX U APYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e PAaCKpBIBATh CMBIC OCHOBHBIX XHUMHUYECKHX [MOHATHA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IMPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTEIECHBb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBsI3b, TEIUIOBOM 3(P(DEKT
peakiuy, MOJib, MOJISIPHBIM ~ 00BEM,  PacTBOp,  DAJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLHUALNS, PEAKUIUH HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME U  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKas), KpUCTAINIMYECKass pEHIETKa, KOpPpO3Usi METaJUIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MPeAeiabHO IOMyCTUMAas
koHueHTpaus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHATUUA M
MPUMEHSITh 3TU TIOHATHUA MPU ONMKUCAHUU BELIECTB U UX MPEBPAILLICHUN;

e HICTIONIE30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJISI COCTABJICHHS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJIGHTHOCTh U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIACCY COEMWHEHUU 1o (dopmyiiaM, BUJ XUMHUYECKOU



CBs3U (KOBaJ€HTHAs, WOHHAs, METa/NINueCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsi MOHA MO0 XUMUYECKON (QopMylie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

epackpeiBaTh cMbIc [leprommueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
Tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
pa3uyaTh MOHSTHS «rJaBHas moarpynmna (A-Tpynma)» H «moOodyHast
noarpynna (b-rpynma)», manple u OOJBIINE TEPUOIBI, COOTHOCHTH
0003Ha4YCHUsI, KOTOpPhIE MMEIOTCS B TEPUOAUYECKONM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHie HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBONCTB AJIEMEHTOB M HUX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHTBI, HEOPraHUYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XHMHYECKUX DJICMEHTOB);

e XapaKTEepU30BaTh (OMUCHIBATH) OOLIME W CHEHU(PUYECKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJIOXXHBIX BEIIECTB, IOJITBEPKIAAs OINMCAHUE
MpUMepaMd MOJIEKYJISIPHBIX M HMOHHBIX YpaBHEHUUW COOTBETCTBYIOIIHX
XAMWYECKUX PEAKIIHIM;

e COCTABJISITh YPABHEHHUS DJICKTPOJIUTUUECKON AUCCOIUAIIMU KUCIIOT, IET0UeH
U COJICH, MOJIHBIE U COKpAIIEHHbIE YpaBHEHUS PEaKIuii HOHHOTO OOMeHa,
YpPaBHEHHUSI PEAKIIMM, TMOATBEPKAAIOIIMX CYIIECTBOBAHUE T€HETUYECKOMU
CBSI3M MEX/]y BEIIIECTBAMHU PA3JIUYHBIX KJIACCOB;

e PaCKpBIBaTh  CYIIHOCTh  OKHCJIHMTEIHHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca dTUX peaKIuii;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKMX IMPEBpalICHUl B pPa3IdYHbIX
YCJIOBUSIX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYHO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOIo JjieMeHTa 1o ¢Gopmysie COCIUHEHUS,
MacCOBYIO [IOJIO BELIECTBA B PAacTBOpPE, MPOBOAUTH pPaACUETHl MO
YPaBHEHUIO XUMUUYECKOUN pEeaKInH;

e COONTIOZIATH TIPaBUJIa TIOJIL30BAHUSI XUMUYECKOHN MOCYI0N M 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BeEIIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKIHUSIMU TIO BBINOJHEHUIO JIa0OPaTOPHBIX



XUMHYECKHX ONBITOB MO TMOJYYEHHIO M COOMpPaHHI0 Tra3000pa3HbIX
BEIIECTB (aMMHAKa U YTJIEKHCIIOTO rasa);

* IPOBOJUTH PEAKIINH, MOATBEPKAAIOIINE KAaUeCTBEHHBIN COCTAaB Pa3IUYHbBIX
BEIICCTB: pACHO3HaBaTh OMBITHBIM IYyTEM XJIOPHA-, OPOMHI-, HOIHI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHSI U HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

o IPUMEHATH OCHOBHBIC OTICPAIIUU MBICTUTEIHLHOU MEATEIBHOCTH — aHAIHU3 |
CHUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTEMaTH3aIUI0O,  BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaO0/IeHNE, M3MEPEeHHe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peajabHBId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

IIpakTnyeckue

JaekTpoHHbIe (HU(pPOBHIE)

n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
XuUMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHMSI M IPAKTHYECKOM 5 2 bubmorexa LHOK
' p https://m.edsoo.ru/7f41837c
JEATEILHOCTH YeJIOBEKa
BemecTBa 1 xuMuaeckue bu6mmoreka [IOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837¢
Hroro mo paszneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIECTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnorexka [JOK
' OKCHJIaX https://m.edso00.ru/7f41837¢c
99 Bogopoa.Ilonarue o kucnorax u 3 1 bubnuorexa [IOK
' COJIsX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHMSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJ1acChl 11 1 1 bubnnorexka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. llepunonnyeckuii 3axon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB. XHUMHYeCKast
cBsI3b. OKHCJINTENIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUA



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

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bu6mmoreka [IOK

3.1 7
XUMHUYECKUX dj1emMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
Xumuueckas CBS3b. Eu 1IOK
nonImoTeKa
3.2 Oxucaurensro- 8 https://m.edso00.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIC PEAKIIMH
bubmuorexa [JOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa [IOK
p p 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 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@poBbIe
Ne ni/mm P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3znen 1. BeniecTBO U XUMHUYECKHE PeaKIUU
[ToBTOpEeHuUE n yriryoieHne 3HaHum bubnuotexa [HOK
11 5 1
OCHOBHBIX pa3/JeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka HOK
' peaxiuii https://m.edso0o.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. 8 1 1 bubnmnoreka [JOK
' XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznea 2. Hemeraabl 1 HX coeINHEHUS
91 OO0mias XxapakTepuCcTUKa XUMHUECKIX 4 1 bubmuorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpocop u ux 7 1 bubmmorexa LOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 Bubmmorexa [IOK
' . TPYITHEL. pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHCHUS



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

Wroro mo pazueny 25
Pa3zgen 3. MeTaiibl M HX COeTUHEHU S
. bu6nmoreka [IOK
3.1 Obmpae cBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [{OK
3.2 Baxneiime merayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa LIOK
' B p https://m.edso00.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMs 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uu@dpoBbIe
Tema ypoxa Kontpoabneie | IlpakTuueckue A p
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 06.09.23 bubmnoreka IIOK
yenoBeka. Tena u BeliecTBa https://m.edsoo.ru/ff0d210c
bubmnoreka IIOK
2 I1 1 09.09.23
OHSTHE O METO/IaX ITO3HAHUS B XMMUU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padota Ne 1 «I[IpaBuna paboTbl
3 B JIA0OpaTOpHH U MPUEMBI OOpaICHHS C 1 1 13.09.23 bubnmorexa HOK
patop P p o https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTOBAHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! 1 16.09.23 bu6anoreka LIOK
paszenenus cMecen o https://m.edsoo.ru/ff0d26ca
[TpakTrueckast padborta Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON 1 1 20.09.23 bubmmorexa [TOK
PHUMED P A https://m.edso00.ru/ff0d28c8
COJIN)»
bubnunorexa LIOK
6 A 1 23.09.23
TOMBLH MOJICKY IR https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE JIEMEHTHI. 3HaKH (CUMBOJIBI) 1 27.09.23 bubnmnoreka [JOK
XMMHYECKHUX DJIEMEHTOB A https://m.edsoo.ru/ffod2be8
bubnunorexa LIOK
8 IT 1 30.09.23
POCTRIC 1 CITOMHEIE BELIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 04.10.23 bubmorexa I[JOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubnunoreka LIOK
10 Xumuueckas popmyna. BaieHTHOCTb aTOMOB 07.10.23
Popwy https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX AJIIEMEHTOB
OtHOcHTENbHAsA aTOMHAs Macca. bubnuorexa [JOK
11 11.10.23
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs1 XUMHYISCKOro 3JIEMEHTa B 14.10.93 bubmnoreka IIOK
COEIMHEHHU o https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Monb. Mossipaast 18.10.93 bubnmnoreka [HOK
macca o https://m.edso0.ru/ff0d5230
14 dusnyecKkrue U XUMHUYECKUE SIBICHUS. 21.10.23 bubmuorexa [JOK
XuMuUecKas peakius A https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBUs NPOTEKaHUS 25 10.93 bubmuoreka [JOK
XMMHYECKUX PEaKInii A https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMsI MAacChl BEILIECTB. bubmuoreka [JOK
16 28.10.23
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus kommuecTBa, MacChl BEIISCTBA 08.11.23 bu6anoreka LIOK
10 YPaBHEHHUAM XUMHUYECKUX PEAKIMi o https://m.edso0.ru/ff0d5708
Krnaccudukanus XHMHYECKAX peaKIinii
18 (coe I/IHq;Hm{ a3JI0’KEHUS 3a1§e eILI/m 11.11.23 bubmorexa HOK
8 P > SAMCTLCHITL, - https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 10K
noIMoTeKa
19 sHIMKIIoNeTUCT. O000IICHHE 1 15.11.23
H a Hvl https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 Konrtponbnas padora Nel mo teme «Bemecta 18.11.23 bubmuotexa [JOK
U XUMHYECKUE PEAKIIUN» o https://m.edso00.ru/ff0d4290
b K
21 Bo3nyx — cmecs razos. CocTaB Bo3ayxa. 22.11.23 nommorexa O

https://m.edsoo.ru/ff0d448e



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

Kucnopos — a1neMeHT 1 MpoCTOe BEIIECTBO.
O3o0H

duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK
22 . 25.11.23
KHCII0poJia (peaKIuy OKUCIICHHUS, TOPCHHE) https://m.edsoo.ru/ff0dA614
[TonsiTrie 00 okcUaax
CriocoO0BbI MOTy4eHHS KHCIIOPO/Ia B
23 J1a00paTOPUH U MIPOMBIIIIICHHOCTH 29.11.23 bubnmorexa HOK
patop p ' o https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TemtoBoit 3 PeKT XUMUIECKON PEeaKIIHH,
24 IHOHITHE O TEPMOXUMUYECKOM YPaBHEHUU 02.12.23 bubnmorexa HOK
P P ’ o https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TonnuBo (He(Th, yroiab U METaH).
25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €T0 06.12.23 bubmmorexa [IOK
p yxa, o https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpaxTrueckast padota Ne 3 o Teme Bu6 110K
nonIMoTeKa
26 1T 0 09.12.23
«Ilonmyuenue u COUI/IpaHI/Ie KHCIIOPOJa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — aneMeHT U npocToe BEIECTBO. 13.12.23 bubnunorexa LIOK
Haxoxnenue B mpupoe o https://m.edsoo.ru/ff0d4ddo
28 dusnveckue U XMMAYECKUE CBOMCTBA 16.12.23 but6mmorekxa [IOK
BoJZI0poa. [IpuMeHeHne Boopoia o https://m.edsoo.ru/ffod4ddo
bubnunorexa LIOK
29 I1 20.12.23
OFUITHE O KHCHOTAx 1 coMbixX https://m.edso0.ru/f0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B 23.12.23 bubnmnoreka [JOK
n1aboparopun o https://m.edsoo.ru/ffod4ddo
31 [IpaxTuueckas padora Ne 4 o reme 971223 bubnuorexa [IOK

«[Tomyuenue u cobupanue BoJ10poJa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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HN3YUYCHHUE €TO CBOMCTBY

bubnunorexa LIOK
32 M i 00BE .3 A 10.01.24
OIVIPHBIHM ODBEM Ta30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA BEIISCTBA
33 Tras3a 1o €ro U3BECTHOMY KOJHUYECTB 13.01.24 Bubmiorexa HOK
. y y R https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITH 00bEMY
Brruucnenust 00bEMOB ra30B 110 ypaBHEHUIO
34 €aKIIMHA Ha OCHOBE 3aKOHA 00BEMHBIX 17.01.24 Bubmaorexa IIOK
peaith . R https://m.edsoo.ru/ff0d5708
OTHOIIIEHUA Ta30B
bubmnoreka IIOK
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOIBI 20.01.24
8 https://m.edsoo.ru/ff0d587a
Cocras ocuoBanuii. [Tonstue 00
36 94.01.94 bu6anoreka LIOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIe 1
37 HeHackIIIeHHbIE pacTBOPEI. MaccoBas oI 27.01.24 Brbmuorexa LIOK
B p ppL a R https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpakTrueckast padota Ne 5 o teme
38 «ITpuUroToBIEHNE PACTBOPOB C OIIPEACIEHHON 31.01.24 Brbmuorexa LIOK
P . . P p P R https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JI€l paCTBOPEHHOTO BEILIECTBA»
39 KonTponbnas padorta Ne2 o teme 03.02.24 bubmuoreka [JOK
«Kucnopoa. Bogopoa. Boga» o https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIaccuUKaIus, 07.02.24 bubnmnoreka [JOK
HOMEHKJIaTypa o https://m.edsoo.ru/ff0d664e
[Tonyuyenne 1 XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 10.02.24 bubmorexa OK
’ p R https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHusI: cOCTaB, Kiaccuduxams, 14.02.24 bubnunoreka LIOK
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HOMEHKJIaTypa
43 [TosryueHne U XUMHUYECKUE CBOKCTBA 17.02.24 Bu6mmoteka [JOK
OCHOBaHHIA o https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarmus, but6mmoreka [IOK
44 21.02.24
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
bubmuorexa [JOK
45 [TonyyeHne 1 XUMHUYECKHUE CBOMCTBA KUCJIOT 24.02.24
A https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI 58.02.24 bubnmnoreka [HOK
HOJIyYEHHs], XAMUYECKHE CBOUCTBA o https://m.eds00.ru/00ad9474
[TpakTuueckast pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 02.03.24 bubnmnoreka [HOK
«OCHOBHBIE KJTACCHI HCOPTaHMYECKUX o https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 I'eHeTnyeckas cBs3b MEXAY KlaccaMu 06.03.24 bu6muoreka [JOK
HEOPraHMYECKUX COEAMHEHMI R https://m.edso0.ru/00ad9a50
bu6nmorexa LIOK
49 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUN 09.03.24
- t https://m.edso0.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX 13.03.24 bubmorexa [JOK
i, P o https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XUMHYECKHX 2JIeMeHTOB. [IoHsATHE O rpyImmax 16.03.24 bubmorexa LIOK
' pyn R https://m.edso0.ru/00ad9ffa
CXOJHBIX 3JICMCHTOB
Ilepuoanueckuii 3akoH u [lepuonnueckas
bubnunoreka LIOK
52 cucTeMa XMMHYECKuX 3ieMeHToB JI. U. 20.03.24
https://m.edsoo.ru/00ada52c
Meupeneena
53 [lepuoapl, rpynmnsl, IOATPYIIILI 23.03.24 bu6muotexa [JOK
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CTpOCHI/IC aromoB. CocTaB aTOMHBIX AA€p.

but6mmoreka [IOK

54 03.04.24
H3oTtonsl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB Bu6 OK
o OTeKa
55 anemeHToB [leprnoanueckon cucremsl /1. U. 06.04.24 HDJIHOT a
https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepruCcTHKAa XUMUYECKOTO 3JIEMEHTA IO
. bu6mmoreka IIOK
56 ero nojoxeHuto B [lepuoanyeckon cucreme 10.04.24
https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. 13.04.94 bubnmnorexka HOK
MemnieneeB — y4EHBIH, TeAaror u T https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB 17.04.24 bubnuotexa [JOK
XUMHYECKUX 3JIEMEHTOB T https://m.edsoo.ru/00adaab8
bu6anoreka LIOK
59 HNonnas xumMnyeckas CBA3b 20.04.24
https://m.edsoo.ru/00adac34
but6mmorexa [IOK
60 KosanenTnas nossipHas XUMHYECKas CBI3b 24.04.24
p https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
61 KosanenTHas HenmoiipHasa XUMHUYECKas CBSI3b 27.04.24
p https://m.edsoo.ru/00adaab9
but6mmorekxa [IOK
62 CreneHp OKUCIECHUS 01.05.24
https://m.edsoo.ru/00adae28
but6mmorekxa [IOK
63 OKUCINTEIHLHO-BOCCTAHOBUTEIBHEIE PEAKIINT 04.05.24
peakit https://m.edso0.ru/00adb076
b K
64 OKUCINUTENIN U BOCCTAHOBUTEIN 08.05.24 u6mmorexa 110

https://m.edso0.ru/00adb076
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Kontponbhas padorta Ne4 no teme «CtpoeHue bubmmoreka [JOK
65 1 11.05.24
aroMa. XMMUYECKasi CBSI3b» https://m.edsoo.ru/00adb486
P i .
66 €3E€pBHBIN YPOK O6o6iueHHe u 1 15.05.24 bubmmoreka [JOK
CHCTEMATHU3alUs 3HAHU N https://m.edsoo.ru/00adb33c
67 PesepBHBIi ypOK. O606£IIGHI/IG 51 1 18.05.94 bu6nuoreka [IOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
68 PesepBHBII ypOK. O606£IIGHI/IG u 1 22 05.24 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoxa Kontpoabneie | IlpakTuueckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
[Iepnoanueckuit 3akoH. Ilepuonnueckas
cHCTEMA XUMHYECKUX 3j1eMenToB [I. 1 1 06.09.23 bubmorexa LHOK
T https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAUMUYECKHUX JJIEMEHTOB MEPBBIX TPEX 1 09.09.23 bubmmorexa HOK
p p T https://m.edsoo.ru/00adb6b6
1050 (i (0):!
Knaccudukanms 1 HoMeHKIaTypa 1 13.09.23 bubnmnoreka [JOK
HEOPraHUYECKUX BEIIECTB o https://m.edsoo.ru/00adb7e2
Buabl XUMHUYECKON CBSI3U U THUIIBI 1 16.09.23 bu6nuorexa [IOK
KPUCTAJUTMYECKHUX PEIIETOK o https://m.edsoo.ru/00adbac6
KonTtponbhas padora Nel no treme
«[ToBTOpEHUE U yriayOieHne 3HaHui 1 1 20.09.23
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca
Knaccudukanus XuMu4eckux peakiuui no 1 53.09.23 bubmuoreka [JOK
Pa3IMYHBIM [TPU3HAKAM o https://m.edso0.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU Bu6 110K
nonnoTexa
eakuu. [IoHsITHE O TOMOTE€HHBIX U 1 27.09.23
peakt https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
[ToHsITHE O XUMUYECKOM PaBHOBECHH. 1 30.09.23 bubmuoreka [IOK
@DaKTOpBI, BAUSIONINE HA CKOPOCTh o https://m.edso0.ru/00adc28¢c
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XUMHYECKOM PE€aKMU U IMOJIOKCHHUE
XUMHYCCKOI'0 paBHOBECU

9 OKHCIUTEIIFHO-BOCCTAHOBUTCIBHEIC 04.10.23 bubnunorexa LIOK
peakuuu o https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIIUTHYECKON JUCCOLMALIUY. bu6nuoreka [IOK

10 07.10.23
CuibHBIC U CJTA0BIC AIICKTPOIIUTHI https://m.edsoo.ru/00adcd68

bubmnoreka IIOK

11 Honnrle ypaBHEHUS peakIui 11.10.23

M peaxdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U Bu6 LIOK
HOJIMOTEKA
12 OCHOBaHHI B CBETE IPEICTABICHUN 00 14.10.23
. ped https://m.edsoo.ru/00add5d8
3JICKTPOJIUTUYECKON JUCCOIMAITTT
XUMHYEeCKHE CBOMCTBA COJIEH B CBETE
13 [IPENCTABIEHUNA 00 DIIEKTPOIIUTHIECKON 18.10.23 Bubmuorexa IIOK
p P o https://m.edsoo.ru/00add8b2
JIUCCOLMAIA
bubanoreka LIOK
14 ITonsTHE O THAPOIN3E COJIEH 21.10.23
P https://m.edsoo.ru/00add9d4
bu6anoreka LIOK
15 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 25.10.23
m I https://m.edsoo.ru/00addd12

16 [Tpaktuyeckas padora Ne 1. «Pemenue 58.10.23 bubmuoreka [JOK
SKCIIEPUMEHTAIILHBIX 33249 o https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «IIIEKTPOIIUTHYECKAS JUCCOIHAIIHS 08.11.23 BrbmroTexa [IOK

p ’ o https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»

18 OO0mras XxapakTepucTHUKa rajJoreHOB. 11.11.93 bubnuotexa [JOK
XMMHUUECKHE CBOMCTBA HA IPUMEPE XJI0pa o https://m.edso0.ru/00addfe2
XiopoBogopon. ConsHast KHCIIOTa

19 POBOIOPOL ) 151193 bubmuorexa [{OK

XUMHUYCCKUEC CBOﬁCTBa, IMOJIY4YCHHEC,

https://m.edso0.ru/00ade104
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IMPUMCHCHHC

[IpakTuueckas padora Ne 2 o reme

bubnunoreka LIOK
20 «llomyueHne COIIHON KUCIOThI, H3yUCHUE 18.11.23
. y:l yi https://m.edsoo.ru/00ade348
e€ CBOMCTBY»
Brrurcnenus mo ypaBHEHUSIM XUMHYECKHUX
21 €aKIUi, ecJIi OIUH U3 PEarcHTOB JaH B 22.11.23 Bubmaorexa IIOK
P ’ p o https://m.edso0.ru/00ade488
M30BITKE
29 OO6m1as xapakTepucTuka 3J1eMeHToB VIA- 55 1123 bubnmnoreka [HOK
IPYIIIBI o https://m.edsoo.ru/00ade64a
AJIOTpOIHBIE MOIU(DUKALIMK CEPHI.
23 Haxo>1<p CHHUE CePhI I/Iq;é coe I/IHGI;){I/If/'I B 29.11.23 bubnnorexa LHOK
A p fI o https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CePhI
24 CepoBoaopoj, ctpoeHue, Gpu3ndeckue u 02.12.93 bubnmnoreka [JOK
XMMUYECKUE CBONCTBA o https://m.eds00.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 (1)1/1314%01(1/12 U xmfl)nqecxne CBOICTBa 06.12.23 bubmmorexa [IOK
’ o https://m.edsoo.ru/00adea28
MpUMEHEHUE
XHUMHUYECKUE PEAKINH, JIEKAIUE B OCHOBE
MPOMBINIJICHHOTO CII0C00a MOTy4eHus
26 CEepHOM KUCIOThI. XMMHUYECKOE 09.12.23 bubmmorexa TIOK
p ' B o https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaIoIIeH cpebl
COCTMHEHUSIMU CEPBI
97 Beruucnenue MaccoBoil oM BBIXOJ1a 13.12.23 but6mmorekxa [IOK
IPOIyKTa PEaKI[iu o https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTUKa 3JIeMeHTOB VA-
but6mmoreka [IOK
28 rpynnsl. A30T, pacipOCTpaHEHHE B 16.12.23

npupoe, Gu3nYeckue 1 XUMHYECKUE

https://m.edsoo.ru/00adeea6
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CBOMCTBA

AMMHaK, ero GuU3nYecKue 1 XUMUYECKHIE

bubnunorexa LIOK

29 20.12.23
CBOMCTBA, IIOJIy4CHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme

30 «[Tomyuenne ammmaka, U3ydeHUe €ro 23.12.23 bubmorexa [TOK

L itk o https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KuCI0Ta, e€¢ (PU3NIeCKue U 971293 bubnmnoreka [HOK
XUMHYECKUE CBOMCTBA o https://m.eds00.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH

39 aMMOHHSI B KQUeCTBE MUHEPATbHBIX 10.01.24 bubnmnoreka [HOK
ynob6penuit. XuMUYECKOE 3arps3HEHUE . https://m.eds00.ru/00adf518
OKPY’KaIOIIEeH Cpebl COEUHEHUSMH a30Ta
®docdop. Okenp pocdopa (V) u

33 (1)00(%)0 pHa;I KI/ICJ'I((I))Ta (1)(1)1/1;)31/1(‘162:1(1/16 " 13.01.24 bubmorexa LOK

p o R https://m.eds00.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnons3oBanue ¢pocdaToB B KAUECTBE
34 MHHEPAIBHBIX YI00OpeHUil. 3arpsi3HeHne 17.01.24 Bubmiorexa IIOK
p . yAooP + 4P R https://m.edso0.ru/00adfc20
IpUpOHOIL cpenbl hocharamu

35 Yruepon, paclipocTpaHEHUE B IPUPOJE, 50.01.24 bubmuoreka [JOK
dbusznyecKkrue 1 XUMUIECKHE CBONCTBA o https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux Gpu3ndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE 94.01.24 but6mmorekxa [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM o https://m.edsoo.ru/00adfebe
yriepona (1V)

but6mmoreka [IOK
37 VYronbHast KucnoTa u €€ conu 27.01.24

https://m.edso0.ru/00ae006¢
38 [IpaxTuueckas padora Ne 4 o reme 31.01.24 bubmuotexa [JOK
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"[TonmydeHnue yriaekuciaoro rasa.
KauecTBennas peakius Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027e

[TepBoHauanbHBIE MOHATHS 00

bubnunoreka LIOK

39 OPraHMYECKHX BEIICCTBAX KaK O 03.02.24
P . https://m.edsoo0.ru/00ae054e
COEIMHEHUSIX YTepoaa
bubmnoreka IIOK
40 Kpemuuii u ero coeiuHeHUS 07.02.24
p A https://m.edso0.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME 10.02.24 bubnuoreka [IOK
«BakHelIme HeMeTaluIbl U UX R https://m.eds00.ru/00ae0bf2
COCTMHCHUS
Konrtponsnas padora Ne3 o teme

42 «BaxkHeie HEMeTalIbl U UX 14.02.24 bubmorexa TIOK

R https://m.edso0.ru/00ae0e18
COCTUHEHUS»
OO01mas XxapakTepUCTHKa XUMUYECKUX

43 3JIEMEHTOB — METAIIOB. MeTamnueckast 17.02.94 but6mmoreka [IOK
CBS3b M METaJUINYECKask KpUCTAILIMYECKas o https://m.edsoo.ru/00ae103e
pemérka. PU3nM4eCcKre CBOMCTBA METAJIOB
XUMHUYECKUE CBONCTBA METAIIIIOB. Eu6 [IOK

nOIMOTEKA

44 DJIEKTPOXUMHUYECKUHN PsijT HAIIPSHKCHU 21.02.24

P PR p https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mue cnocoObl MOTYYEHUST METAJLIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM 24.02.24 bubmuoreka [JOK
XUMHAYECKUAX PEaKIHi, €CITU OMH U3 o https://m.eds00.ru/00ae1156
pPEareHToB COJEPIKUT MPUMECH

bubnuotexa [JOK
46 [TonsiTHE O KOPPO3UM METAIIIOB 28.02.24 1

https://m.edso0.ru/00ae1278
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but6mmoreka [IOK

47 €JIOYHBIE METAJLIIBI 02.03.24
m https://m.edsoo.ru/00ael4b?2
but6mmoreka [IOK
48 Oxc OKC a Kaj 06.03.24
HBLH THAPOKCHIIRT HATPHA 1 w https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNIbHBIC METAJIIBI — KAJIBIIUM U 09.03.24 bubmuorexa [JOK
MarsHui o https://m.edsoo.ru/00ae15e8
bubnuoreka [{OK
50 Baxkueiime coefuHEHNA KAJIbLIUS 13.03.24
a 1 https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U cCUCTEMATU3AIMs 3HAHUN 16.03.24
JKécTkocTh BOABI 1 CLIOCOOEI €€
52 )it 20.03.24 bubmuorexa [JOK
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
[Tpaktuyeckas padora Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOIEI €€ 23.03.24 Bubmuorexa IIOK
| 8 A o https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6nuorexa [IOK
54 AmroMuHuH 03.04.24
https://m.edsoo.ru/00aelc64
AmMdoTrepHbIe CBOIICTBA OKCUIA U
55 otep bl 06.04.24 bubmorexa [IOK
TUPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso 10.04.24
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, ruapokcuabl u conu xenesa (1) u 13.04.24 bubmuoreka [{OK
xenesa (1) o https://m.edso0.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 17.04.24
[Tpaktuueckas padora Ne 7. Pemenne
but6mmoreka [IOK
59 AKCTIEPUMEHTAIBHBIX 3314 110 TEME 20.04.24

«Baxxuei1me MeTalIbl U KX COCOUHEHUS

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brraucnenus no YpaBHCHHAM XUMHUYCCKUX
peaKuHﬁ, €CJIM OAWH 13 pCarcHTOB JaH B

but6mmoreka [IOK

60 0 . 1 24.04.24
HSDBITIE 1T COﬂep}KHUT Hpumect https://m.edso0.ru/00ae1750
Brrurcnenus MacCoOBOM JI0JTH BBIXOJIa
MPOJYKTA PEAKIIUU
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 27.04.24
62 KOHTpOJzI)HaSI pabota Ne4 o teme 1 01.05.24
«BaxkHelme MeTasibl U UX COSIUHEHUS
63 BemectBa 1 maTepuanbl B IOBCEIHEBHOM 1 04.05.24 bubmnoreka IIOK
JKU3HH 4EJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 1 08.05.24 bubnmnoreka [HOK
cpenbl https://m.edsoo0.ru/00ae4270
65 Posib XMMKM B pEIIEHNN YKOJIOTHYECKUX 1 11.05.24 bu6muoreka [JOK
npodiem https://m.edsoo.ru/00ae4270
66 Pe3epBHblil ypok. 0606111eHI/Ie u 1 15.05.24 bubmuorexa [IOK
crucTeMaTu3alus 3HaHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O6o6iueH1/1e u 1 18.05.24 bubnuotexa [JOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHBIil ypok. 0606?1eH1/1e u 1 29.05.24 bubnuoreka [IOK
cucTeMaTrn3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

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

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiinonepHoe obmiecTBo «M31aTenbcTBO

((HpOCBeH_IeHI/Ie»

* Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe oomiecTBo «M31arenbeTBo

«IIpocserienune»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Xumus : ypoku B 8 kiacce : nmocodue ans yuutens /H. H. ['apa
Xumus. Ypoxku B 9 kitacce : mocobue s yuurens /H. H. T'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/
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