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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWM K pe3yJabTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit depeparuu.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT PpacHpeeICHUE €ro Mo KilaccaM U CTPYKTYpPUPOBAHHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro IMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed U3ydeHUsl TpeaMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UTparOT (POPMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOW y4eOHOW  JCesATEeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
1I€JIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MIPUPOILI M YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUs B OOYYEHMHM XMMHUM OOECIEUYMBAIOTCA CIEHM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHu€ CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHHS N3yUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOJUT C MPUBJICUYECHHEM 3HAHUU W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, Si3bIKa HayKd, B MPUOOLICHUH K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHHsl ¢ BEHIECTBAMH B [IOBCETHEBHOM KU3HHU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CTIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y oOyyarolmuxcsd T'yMaHUCTHUYECKMX OTHOILEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71ecoo0pa3HOro TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1ee 9rco 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieTr 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEIOBEKA. XMMHS B CHCTEME HayK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COETUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIEeCTB. XHMMHUUYecKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Yy4YEHUE CIOCOOOB Pa3JENICHHs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIel MOJIEKYII
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xuciopoga. CrnocoObl
NOJIy4eHHUs] KuciopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib U METaH. 3arps3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

MomnsipHbiii 00bEM razoB. Pac4€Tsl N0 XUMUUECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4enoBeKka. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcugoB. Dusnyeckue © XUMHUYECKHE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnueckas CBsI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mosxkapa), 03HaKOMJICHHE C 00pa31iaMK OKCH/IOB U OTTHCaHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHIE 00Pa3I0OB BEIMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbl[uEM) (BO3MOXKHO MCIOJIb30BAHUE BHUJECOMATEPUAIIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peaKkiui
HEUTpANIU3alMU, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHMYECKasi CBf3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPbIEe 00pa3yloT aM(OTepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIINBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BAaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISAIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYYHBIN (paKT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1bl, COTHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHure BellecTBa: BHUJIBI XMMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE O XMMHUYECKOM paBHOBecuU. DakTOpBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIILHO-BOCCTAHOBUTEJIBHOW ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil C  HCIOJb30BaHUEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CcBs3U. CTeneHp Auccounanuy. CHUIbHBIE U CIIA0BIE SJIEKTPOJIATHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHS  Pa3IMYHBIX  (PAKTOPOB, HUCCJIEAOBAHHE  BJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEHUEe, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTaJUlaMM, HeMeTajlaMu, Iueiaoyamu). XiopoBojopoa. CoisHass KuCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CtpoeHue u (U3MYECKUEe CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoJMM CepHOM KHUCIIOTHI, KayeCTBEHHas peaklus Ha CyJb(ar-uoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OObmas xapaktepuctuka 31meMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakiiys Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, Gu3nuecKkue U XUMHUYECKUE CBOWMCTBA, MOJYUYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUe B IPHUPOAE, (PU3NYECKHe U XUMUYECKUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3¢ dekt. YronpHas
KHCIIOTa U €€ COolM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmenenue. CoequHeHus KpeMHUs B ipupoje. O0mime npeactaBieHus 00 OKCuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOINE (PU3NUECKHE W XUMHUYECKHE CBOWCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj1 IeUCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpUAIIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3yyEHHE TPU3HAKOB UX MPOTEKaHUsA, B3aUMOJICUCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOWCTBOM NIPOTHUBOrasa, IOJIy4YCHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHeulne HeMeTallibl U X
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MeHnneneeBa u cTpoeHuss aToMoB. CTpOEHHE METALUIOB. MeTamnyeckas CBsA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJ€HUE B Ipupojie. Pu3nvecKue 1 XMMUYECKUE CBOMCTBA MarHus 1



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HAXOXICHHUE B Ipupone. PU3ndecKue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcuibl, THApOKCH bl U comu xenesa (1) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, IIMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TMIPOKCH/IA AITFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momolb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasioB MaTepuaioB (CTEKJIO, CIUIaBBl METAUIOB, MOJIMMEPHBIE
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK Y MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU JJISI OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON YUEOHOM eATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TIOBEJACHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMK HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUIO U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHuUs C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOUICHHE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyaLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTMYECKOW  KyJbTYpbl, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yJbTaTOB BBIIEISAIOT 3HAYMMBIC TS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJIECIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOIwaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIU3UPOBATH W HWHTEPIPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3INYHbIE METOJbI M 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCMOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipoliecce Yy4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHHUsI 3a]1aBaTh BOIPOCHI (B XO€ Auajiora 1 (WIK) TUCKYCCUH) TIO CYIECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAaX; Je€JaTh MPE3EHTALHUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIE IeliCTBHS:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 33JIaHUU.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHblE€ 3HAHMS, YMEHUS M CHOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKalus peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpPHAS] KOBAJICHTHAS CBSA3b, MOHHAS
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHHS (Qopmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YUCIIO JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIECCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX yCIIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlNN MBICITUTEIILHOMN ICITEIEHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
Mo3HaHWs — HaAOIMIOJeHNE, H3MEpPEHHe, MOJACIMPOBAHUE, IKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIMBITOB T10 TIOJYYCHHUIO U COOMPaHUTO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKIUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pemeéTka, Koppo3usi METalIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYyCTUMAas KOHIIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmylsiaM, BUA XHUMHUYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIici [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOIbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
ANIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIUE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIaBHBIX MOJATPYHI ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
pUMepaMi MOJICKYJISIDHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPaBHIIA MTOJIB30BAHUS XUMHUYECKOHN TIOCYI0M 1 1a00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TTOATBEPIKIAIOIINE KaYeCTBCHHBI COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMN MBICIIUTEIIBHOM JISITEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
HU3MEepEeHue, MOACIUPOBaAHUE, IKCIIEPUMEHT (peaIbHbIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne | HanmeHoBaHMe pa3iesioB U TeM KosnyecTBo yacoB JJiekTpoHHbIe (U poBbIE)
n/n | nporpaMmMbIl Bcero | KonTposbnbie | [IpakTuyeckne | 00pazoBaTebHbIE PeCypChl
padoThI padoThI
Pa3gen 1. IlepBoHayaibHble XMMHYECKHE OHATHS
1.1 | Xumus — BaxkHast 00J1acTh 5 2 bu6nmoteka LIOK https://m.edsoo.ru/7f41837c
€CTECTBO3HAHMS U MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKa
1.2 | BemiecTBa 1 XUMHYECKHE PEAKIIUU 15 1 bubanoreka LHOK https://m.edsoo.ru/7f41837¢c
Hroro no pazueny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ i HEOPraHMYeCKUX BellECTB
2.1 | Bo3nyx. Kucnopog. [lonsrue 06 okcumax 6 bu6nunoteka IIOK https://m.edsoo.ru/7f41837c
2.2 | Bogopoa.lloHsTHE O KUCIIOTAX U COJSIX 8 1 bubanoreka LHOK https://m.edsoo.ru/7f41837¢
2.3 | Boga. PactBopsl. [loHsTHE 00 OCHOBaHMSIX S 1 1 bubanoreka LHOK https://m.edsoo.ru/7f41837¢
2.4 | OCHOBHBIE KJIaCChl HEOPTAHNYECKUX 11 1 1 bubmumoreka LIOK https://m.edsoo.ru/7f41837c
COeTMHEHNN
Hroro no pazneny 30

Paznen 3. Ilepuoauyeckuii 3akon u Ilepuoguyeckas cu

Xumn4ieckasi cBsizb. OKHCJIANTEIbHO-BOCCTAHOBHTEIbHBIE PCaAKIINH

creMa xumudeckux iemeHToB Jl. U. MenaesneeBa. CTpoeHue aToMOB.

3.1 | [lepuoanyeckwmii 3akoH u [lepnonuueckas 7 bubnnoreka L{OK https://m.edsoo.ru/7f41837¢
cUCTeMa XUMHYecKuX 3neMeHToB /1. 1.
Mennene-eBa. CTpoeHne aToma
3.2 | Xumuueckas cBs3b. OKHCIHUTEIBHO- 8 1 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIIHU
Wroro no pazueny 15 bubnnoreka [{OK https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubnnoreka [{OK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

I[TPOTPAMME
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9 KUIIACC

Ne | HauMeHoBaHue pa3/ieioB U TeM KosnyecTBo yacoB DJieKTpoHHbIe (U poBbIE)
n/n | NporpamMmal Bcero | KonrpoJsbHbie IpakTuyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pa3znesa 1. BemecTBo M1 XUuMH4YeCKHe peakuuu
1.1 | [loBropenue u yriyoieHne 3HAHUHA ) 1 Bu6mumotexa [JOK
OCHOBHBIX pa3JesoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
peakiuun https://m.edsoo.ru/7f41a636
1.3 | DnekTpoauTHYECKass TUCCOIUAITUS. 8 1 1 bu6nmorexa LIOK
XMMHYECKUE PEAKIIMK B PACTBOPAX https://m.edso0o.ru/7f41a636
Hroro no pazueny 17
Pasnea 2. HemeTasuibl M MX COeIMHEHHS
2.1 | O6mas xapakTepuCTHKa XUMUYECKUX 4 1 bubnnoreka [JOK
aneMeHToB VIIA-rpynmsl. ["asiorenst https://m.edsoo.ru/7f41a636
2.2 | OOmas XapaKTepuCcTUKa XUMUYECKUX 6 bubmuoreka [IOK
anemeHToB VIA-rpynmnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEJIMHEHUs
2.3 | O0mas XxapakTepuCTHKa XUMHUIECKUX 7 1 bubnuoteka [JOK
aneMeHToB VA-rpynnsl. A3ot, pocdop u ux https://m.eds00.ru/7f41a636
COCIIMHEHUS
2.4 | OOmas XapaKTepruCTUKa XUMUIECKHX 8 1 2 bubmuoreka [JOK
aneMeHToB |VA-Tpynnsl. Yrieposa u https://m.edsoo.ru/7f41a636
KPEMHUH M WX COSAMHCHUS
Hroro no pazneny 25
Pa3znen 3. Metayuibl H MX COEAMHEHHS
3.1 | OOmue cBOMCTBA METAIUIOB 4 bubnunoreka LIOK
https://m.edsoo.ru/7f41a636
3.2 | Baxwueiinme METaIbl M KX COCIMHEHUS 16 1 2 but6mmorekxa [IOK
https://m.edsoo.ru/7f41a636
Wroro o pasueny 20
Pa3znen 4. Xumus u okpyxamwomas cpeaa
4.1 | BemecTBa 1 MaTepHabl B )KU3HH YEJIOBEKA 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

w

PesepBHOE Bpems

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne

Tema ypoka

KoauuecTBO 9acoB

DJIeKTpOHHbIe HU(pPOBbIE

n/n Bcero | Kontpoabnbie | [IpakTnyeckne | 00pa3oBaTe/ibHbIe pecypchl
padoThI padoThI

1 [Ipenmer xumuu. Poap XuMuu B KU3HU 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BemecTa

2 [lonsiTHe 0 METOaX TO3HAHUS B XUMHH 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d227e

3 [Tpaktiueckas paborta Ne 1 «IIpaBuna 1 bu6nuoreka L{OK https://m.edsoo.ru/ff0d23dc
paboTsl B m1abopaTopuu U MPUEMBI
oOpareHus ¢ 1abopaTopHbIM
000pyI0BaHUEM)

4 YucTtele BemecTBa U cMecd. CriocoObl 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
pa3aeneHus cMecen

5 [TpakTiueckas pabota Ne 2 1 bu6nuoreka L{OK https://m.edsoo.ru/ff0d28c8
«Paznenenue cmecelt (Ha mpumepe
OUYHMCTKHU MTOBAPEHHOU COJIN)»

6 ATOMBI U MOJIEKYJIbI 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AJIEMEHTHI. 3HAKU 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d2be8
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB

8 [IpocThie U COXKHBIE BELIECTBA 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d2d50

10 | 3akoH MOCTOSIHCTBA COCTaBa BEIICCTB. 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d2eae
Xumnueckas popmyna. BaneHTHOCTD
ATOMOB XMMHYECKUX JICMCHTOB

11 | OTHOCHUTEIBHAS aTOMHAs Macca. 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d323c
OTHOCHTEIbHASI MOJICKYJIIPHAs Macca

12 | MaccoBas 101 XUMHYECKOTO JJIEMEHTA 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d350c
B COCJTMHEHUH

13 | KonnuectBo BemtectBa. Mouib. 1 bu6nmoreka LIOK https://m.edsoo.ru/ff0d5230
MousipHas macca

14 | ®usnveckue 1 XUMHYCCKHUE SBICHUS. 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d37fa

XuMUYecKas peakius
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15

[Ipu3Haky 1 yClIOBHsI IPOTEKAHUS
XUMHYECKHUX PEAKIIMH

bubnmoreka [{OK https://m.edsoo.ru/ff0d3a16

16

3aK0OH COXpaHEHUsI MaCChl BEIIECTB.
XUMHUYECKUE YPABHEHUS

bubnmoreka [{OK https://m.edsoo.ru/ff0d3b88

17

Brraucnenus KOJINYECCTBA, MaCChl
BEILECTBA [10 YPABHEHUSIM XUMHYECKUX
peaKuuii

bubnmoreka [{OK https://m.edsoo.ru/ff0d5708

18

Knaccudukanus XaMAUYECKHX peaKiinii
(coenuHeHus, pa3oKEeHHs, 3aMEIICHU,
oOMeHa)

bu6mmoreka [IOK https://m.edsoo.ru/ff0d3f34

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O0o0IeHne u
cucTeMaTu3alus 3HaHui

bubnuoteka [{OK https://m.edsoo.ru/ff0d40c4

20

Kontponbnas paborta Nel mo teme
«BelecTBa 1 XUMUYECKUE PEAKIIMI)

bubmuoreka [{OK https://m.edsoo.ru/ff0d4290

21

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucnopong — snemeHT u
npoctoe BeuiectBo. O30H

bubnuoteka [{OK https://m.edsoo.ru/ff0d448e

22

OuznyecKkue 1 XUMUIECKHE CBONCTBA
KHCIIOpO/ia (peaKI[uu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

bubmuoteka [{OK https://m.edsoo.ru/ff0d4614

23

CniocoObl noty4eHust KUCI0po/ia B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
IIpumeneHne Kkuciopoaa

bubnuoteka [{OK https://m.edsoo.ru/ff0d497a

24

TennoBoii 3¢ ekt XuMuIecKoi
PEaKIyH, TIOHSATHE O TEPMOXUMHYECKOM
YPaBHEHHH, 3K30- U SHAOTEPMHUUECKUX
PEaKIHsIX

bubmuoreka I{OK https://m.edsoo.ru/ff0d4790

25

TornuBo (HedTh, yrojib U METaH).
3arpsi3HEHUE BO3lyXa, CIOCOOBI €ro
IPEIOTBPALICHHS

bubmuoreka [{OK https://m.edsoo.ru/ff0d4c4a

26

[TpakTrueckast padota Ne 3 o teme
«Ilomyuenue u cobrpaHue KUCIOPOAA,
W3yYEHHUE €ro CBONCTBY

bubnuoteka [{OK https://m.edsoo.ru/ff0d4ae2
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27

Bonopon — anemMeHT u npocToe
BelecTBo. HaxoxaeHue B mpupose

bubnmoreka [{OK https://m.edsoo.ru/ff0d4dd0

28

duznueckre 1 XUMUYECKHE CBOMCTBA
BoJlopoia. [Ipumenenne Bogopoaa

bubnmoreka [{OK https://m.edsoo.ru/ff0d4dd0

29

IloHATHE O KUCIIOTAaX U COIIX

bubnmoreka [{OK https://m.edsoo.ru/ff0d50d2

30

Crnioco0sl osTyueHHs: BOZ0PO/ia B
naboparopuu

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0

31

[TpaxTuueckas padota Ne 4 o Teme
«ITomydyenue u cooOupanue Bo10po/ia,
W3YYEHHE €r0 CBOMCTBY»

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4f42

32

MonsipHblii 006EM Ta30B. 3aKOH
ABoraipo

bubnuoteka [{OK https://m.edsoo.ru/ff0d542e

33

Brruncienus o0béMa, KOIHYECTBA
BEILIECTBA r'a3a MO €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA HJIH 00BEMY

bubmuoteka [{OK https://m.edsoo.ru/ff0d55a0

34

Brruucnenus 00bEMOB ra3os no
YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUU Ta30B

bubnuoteka L{OK https://m.edsoo.ru/ff0d5708

35

dusnyeckrue U XMMHUYECKHE CBOMCTBA
BOJbI

bubmuoreka I{OK https://m.edsoo.ru/ff0d587a

36

Cocras ocHoBauuii. [Tousarue 00
VHJIUKAaTOpax

bubmuoreka [{OK https://m.edsoo.ru/ff0d59e2

37

Bopa xak pactsopurens. HacbleHHbIe
Y HEHACBhIIIEHHBIE pacTBOPHI. MaccoBas
JI0JIs1 BEIIECTBA B PacTBOPE

bubmuoreka [{OK https://m.edsoo.ru/ff0d5b40

38

[TpakTrueckast padota Ne 5 o teme
«IIpuroroBienue pacTBOPOB C
ONpeeNEHHON MacCOBOU J10JIeH
pPacTBOPEHHOTO BEIIECTBAY

bubmuoteka [{OK https://m.edsoo.ru/ffOd5eba

39

KonTponbnas padorta Ne2 o teme
«Kucnopoa. Bogopoa. Bonay

bubnuoteka [{OK https://m.edsoo.ru/ff0d6342

40

Oxkcupsl: cocTaB, Kiaccu(pUKaIUs,
HOMECHKJIATypa

bubmuoreka [{OK https://m.edsoo.ru/ff0d664e
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41

[Tonmy4yenue 1 XUuMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX
OKCHJOB

bubnmoreka [{OK https://m.edsoo.ru/ff0d664e

42

OcHoBaHus: cOCTaB, Kinaccupuxarms,
HOMEHKJIATypa

bu6mmoreka LIOK https://m.edsoo.ru/ff0d67ca

43

[TonydyeHnue u XuMHYECKHE CBOMCTBA
OCHOBaHUU

bu6mmoreka LIOK https://m.edsoo.ru/ff0d67ca

44

Kucnotsr: cocraB, kiiaccudukanms,
HOMEHKJIATypa

bu6mmoreka LIOK https://m.edsoo.ru/ffOdfee2

45

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
KHUCJIOT

bubmuoreka LIOK https://m.edsoo.ru/ffOdfee2

46

Conu (cpenHue): HOMEHKIIATypa,
CIIOCOOBI TIOJYyYEHUS, XHMUYIECKHEC
CBOMCTBA

bubmuoteka [{OK https://m.edsoo.ru/00ad9474

47

[TpakTuueckast pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJ1acChl HEOPTaHUYECKHUX
COCIMHECHUIN»

bubmuoreka [{OK https://m.edsoo.ru/00ad9b7c

48

I'enernueckas cBsA3b MEXKIY KIIaCCAMHU
HEOPraHWYECKUX COCTMHEHUI

bubmuoteka [{OK https://m.edsoo.ru/00ad9a50

49

O000111eHHE U CUCTEMATU3ALNS 3HAHUM

bubmuoteka I{OK https://m.edsoo.ru/00ad9ch2

50

KonTpoasHnas pabora Ne3 no teme
"OCHOBHBIE KJIacChl HEOPTAHUYECKUX
coequHeHui"

bubnuoteka [{OK https://m.edsoo.ru/00ad9ela

51

HCpBLIC IIOIIBITKH KJIaCCI/I(I)I/IKaLII/II/I
XHMHYECKHX 31eMeHTOB. [loHsTHE O
I'pynIax CXOAHbIX 3JICMCHTOB

bubmuoreka I{OK https://m.edsoo.ru/00ad9ffa

52

Ilepuoanueckuii 3aK0H U
[lepuoanueckast cucteMa XUMHUYECKUX
snemenToB JI. M. Menneneena

bubnuoteka [{OK https://m.edsoo.ru/00ada52c

53

[lepuobl, rpymIibl, HOATPYIIIBI

bubmuoreka I{OK https://m.edsoo.ru/00ada52c

54

Crpoenue atomoB. COCTaB aTOMHBIX
snep. M3oTonsl

bubmuoreka [{OK https://m.edsoo.ru/00ada342
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55 | CtpoeHnue 31eKTPOHHBIX 000JI0YeK 1 bubnmoreka [{OK https://m.edsoo.ru/00ada6bc
aToOMOB 3J1eMeHTOB [lepuoanueckoit
cucremsl [I. 1. Menaeneesa

56 | XapakTepHuCcTHKa XMMHUYECKOTO 1 bubnmuoteka [{OK https://m.edsoo.ru/00adag824
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B
ITepuoanueckoii cucreme /1. U.
Meneneena

57 | 3nauenue Ileproanueckoro 3aKoHa AJis 1 bu6mmoreka LIOK https://m.edsoo.ru/00ada96e
pa3BuTus Hayku U npaktuku. J[. 1.
MenneneeB — yu€HbIi, IEAAror u
IpaXIaHUH

58 | DAEKTPOOTPUIIATEILHOCTh AaTOMOB 1 bubnuoreka [{OK https://m.edsoo.ru/00adaab8
XUMHUYECKHX JJIEMEHTOB

59 | MoHHas xuMu4eckasl CBsI3b 1 bubnuoteka I{OK https://m.edsoo.ru/00adac34

60 | KoBanenTHast moysipHas XUMUYeCKast 1 bubnuoreka L{OK https://m.edsoo.ru/00adaab8
CBSI3b

61 | KoBaneHTHast HEmoJsipHas XUMHUUECKas 1 bu6nuoreka LIOK https://m.edsoo.ru/00adaab9
CBSI3b

62 | CTeneHb OKUCICHUS 1 bubmuoreka I{OK https://m.edsoo.ru/00adae28

63 | OKHUCIUTETEHO-BOCCTAHOBUTEIHHBIC 1 bubnuoteka [{OK https://m.edsoo.ru/00adb076
peakuuu

64 | OKuCIUTETN M BOCCTAHOBHTEIN 1 bubnuoteka [{OK https://m.edsoo.ru/00adb076

65 | KontponbHas pabota Ne4 o treme 1 bubnuoreka LIOK https://m.edsoo.ru/00adb486
«Ctpoenue atoma. XUMHUYECKAs CBS3bY

66 | PesepBHblii ypok. O6001IeHNE U 1 bubnuoreka LIOK https://m.edsoo.ru/00adb33c
CHUCTeMaTU3alus 3HaHUI

67 | PesepBHblii ypok. O6001ICHNE U 1 bu6nuoreka LIOK https://m.edsoo.ru/00ad9ch2
CHUCTeMaTU3alus 3HaHUI

68 | PeseprHbIii ypok. O600IICHNE U 1 bu6moreka LIOK https://m.edsoo.ru/ff0d61c6
CUCTEeMAaTH3aIHsI 3HAHHUH
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9 KUIIACC

Ne | Tema ypoka KoJunuecTBo yacos DJIeKTpPOHHbIe U (pPOBbIE
n/n Bcero | Konrpoabnble | [IpakTnueckme | o0pa3oBaTesIbHbIE pecypcChl
padoThI padoThI
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 but6mmoreka [IOK
xumudeckux nemenToB 1. Y. Menaeneesa https://m.edsoo.ru/00adb59
2 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubnnorexa [JOK
XMMHMYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOI0B https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX 1 bubnnoreka [JOK
BELICCTB https://m.edso0.ru/00adb7e2
4 Bunpr xumMu4yeckoii CBSI3U U THIIBI 1 bubnunoreka LIOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5) KonTtposnbsnas padora Nel mo treme «IloBropenue n 1 1
yri1yOJieHre 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8
KJ1acca»
6 Knaccugukaius XuMUuecKux peakiuui no 1 bubmuoteka [IOK
pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
7 ITonsAiTHE O CKOPOCTH XMMHUYECKOW pEaKInu. 1 bubmuorteka [IOK
[ToHsATHE 0 TOMOTEHHBIX M I€TEPOTreHHBIX PEaKIMIX https://m.edsoo.ru/00adbe9a
8 ITonsTHE 0 XMMHUUYECKOM paBHOBEeCHH. DAKTOPHI, 1 bubmuoteka [IOK
BJIMSIIOIIME HA CKOPOCTh XMMHUYECKON peakiuu u https://m.edsoo.ru/00adc28c
MI0JIO)KEHNE XMMHUYECKOTO PABHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bu6anoreka LIOK
https://m.edsoo.ru/00adcade
10 | Teopus >MEKTPOIUTHUECKON JUCCOLUAIUH. 1 bubmuoreka [JOK
CunpHble U cliadble JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 | MoHHble ypaBHEHUS peaKIuii 1 bubmuoreka [IOK
https://m.edso0.ru/00add448
12 | XuMuuecKkre CBOMCTBA KUCIOT U OCHOBAHUI B 1 but6mmorexa [IOK

CBCTC HpCIlCTaBJ'IeHI/Iﬁ 00 BHCKTPOHHTHQCCKOIZ
JUucCCconanm

https://m.edsoo.ru/00add5d8
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13

XUMUYECKUE CBOKCTBA COJIEN B CBETE
MIPEACTABICHUH 00 AJIEKTPOIUTHICCKOM
JIMCCOIMAIIUU

bubnunoreka LIOK
https://m.edsoo.ru/00add8b2

14 | IToHsATHE O TUAPOIU3E COJICH but6mmoreka [IOK
https://m.edsoo.ru/00add9d4
15 | O0oO0menue u cucreMaTU3aus 3HAHUH but6mmoreka [IOK
https://m.edsoo.ru/00addd12
16 | Ilpaktuueckas padorta Ne 1. «Pemenue Bu6muotexa [JOK
SKCIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
17 | KonrponbHas padota Ne2 mo teme Bbu6mmoteka [JOK
«DJIEKTPOJIUTUYECKAS TUCCOIUALINS. XUMUYECKUE https://m.edsoo.ru/00addecO
pEaKIfK B pacTBOpax»
18 | OOGmas xapakTepUCTHKA rajJOreHOB. XUMUYECKHE bubnnoreka [JOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 | Xnoposogopon. ConsHas KHCIOTa, XUMUYECKHE bubnnorexa [JOK
CBOMCTBA, ITOJIyYEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 | IIpaktuueckas padora Ne 2 o Teme «Ilomyuenue bubmuoreka [JOK
COJISIHOW KMCJIOTBI, U3yYEHHUE €€ CBOMCTB» https://m.edsoo.ru/00ade348
21 | BeruucneHus 1o ypaBHEHUSIM XUMHYECKIX bubmuoreka [JOK
peakuui, eclii OJIMH U3 PEareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
22 | Obmas xapakrepucTuka 31eMeHToB VIA-Tpymisr bubmuoreka [JOK
https://m.edsoo.ru/00ade64a
23 | AmtotpornHbie MoauduKanyu cepbl. Haxoxenue bubnuotexa [JOK
cepsl U €€ COCIMHEHUH B pUpoae. XUMUYECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA CEpBI
24 | CepoBoziopoi, cTpoeHHE, GU3UIECKUE U bubmuoreka [IOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
25 | Oxcunel cepol. CepHast KHCIIOTa, (GU3HIECKHE U bubmuoreka [JOK
XMMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
26 | XuMHUYeCKHEe PEaKIIHH, JICKAIIHE B OCHOBE but6mmorexa [IOK

MPOMBINIJICHHOTO CII0C00a MOy4YeHUs CePHON
KHUCJIOThI. XUMHYECKOE 3arpsi3sHEHUE OKPYIKaroIen
Cpeibl COEIMHEHUSIMU CEPbI

https://m.edsoo.ru/00adec8a
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27 | BeriuucieHnne MaccoBOM JIOJH BBIXO/1a TIPOIyKTa Bu6muotexa [JOK
peaKIuu https.//m.edsoo.ru/00adec8a

28 | OOmiast xapaKTepUCTHKA JIEMEHTOB V A-TpynIIbL. bubmmoreka [JOK
A30T, pacnipocTpaHeHue B mpupojie, Gu3nyecKue u https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA

29 | AMMuak, ero GpU3MYECKHUEe U XUMHUYECKUE CBOIMCTBA, bu6nmorexa [IOK
IIOJIYYEHHUE U IPUMECHECHUE https://m.edsoo.ru/00adf004

30 | [IpakTtuueckas padota Ne 3 o teme «IlomydeHue bubmuorexa [JOK
aMMHaKa, N3YYEHHUE €ro CBOKCTBY https://m.edsoo.ru/00adf180

31 | A3oTHas Kucnora, e€ GU3NIEeCKue 1 XUMHICCKUE bubnnorexa [JOK
CBOMCTBA https://m.eds00.ru/00adf306

32 | Ucnonb3oBaHue HUTPATOB U COJICH aMMOHHSI B bubnnorexa [JOK
KaueCTBE MMHEPAJIbHBIX yA00peHnil. XumMuueckoe https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KAIOIIEH Cpe/bl COeTMHEHUSIMU
azora

33 | ®ochop. Oxcua pocdopa (V) u hochopuas bubmmoreka [JOK
KHUCT0Ta, GU3NYECKHE U XUMUYECKIE CBONCTBA, https://m.edso0o.ru/00adf68a
NOJIyYeHHE

34 | Ucnonb3oBanue pochaToB B kKauecTBe bubnnorexa [JOK
MUHEPATBHBIX Y100peHUil. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
npUpoaHoii cpenbl hocharamu

35 | Yrueponu, pacpocTpaHeHHEe B IPUPO/IEL, bubmuoreka [IOK
dbuznyecKre 1 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c

36 | Okcuasl yriieposa, ux GU3HIECKUe U XUMUICCKHUE bubmuoreka [IOK
CBOMCTBA. DKOJIOTMUECKUE MPOOIIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00adfebe
okcuzioM yriepoaa (1V)

37 | YronpHas KUCIOTa U €€ Colu bubmuoreka [{OK

https://m.edso0.ru/00ae006¢c

38 | IIpaktuyeckas pabora Ne 4 o Teme "I[lomyuenue bubmmoreka [JOK
yriaekucnoro rasa. KauectseHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"

39 | IlepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX bubmuoteka [IOK

BCIICCTBAX KAK O COCAMHCHUAX YIJICpOJaa

https://m.edsoo.ru/00ae054e
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40 | KpemHwii 1 ero COeTMHEHUS bubmmoreka [JOK
https://m.edsoo.ru/00ae080a
41 | IIpaktuyeckas pabora Ne 5. Pemenue Bu6muotexa [JOK
SKCIIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxxHelue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBl M X COCTUHCHIS
42 | KonrposnbHas padota Ne3 o teme «BakHeiimue bubmuorexa [IOK
HEMETAJIbl U UX COEAUHEHHUS https://m.edsoo.ru/00ae0e18
43 | Obmas XxapakTepuCTUKa XUMHUYIECKHIX DJIEMEHTOB bubmmoreka [JOK
— MeTaJuI0B. MeTtaimmnyeckast CBsi3b U https://m.edsoo.ru/00ae103e
MeTaJIJINYecKasi KpucTaindeckas peréerka.
Dur3nyecKue CBOKMCTBA METAJJIOB
44 | XuMH4ecKrue CBOMCTBA METAJIJIOB. bubnunoreka LIOK
DJIEKTPOXUMUYECKUH Psii HANPSHKEHU METAILJIIOB https://m.edso0.ru/00ae1156
45 | Obmue crocoObl moydeHusi MeTauioB. CIuiaBbl. bubmmoreka [JOK
Brruncnenus no ypaBHEHUSIM XUMHUYECKUX https://m.edsoo.ru/00ae1156
peaKIui, eclid OAUH U3 PEareHTOB COACPKUT
IpUMeCcH
46 | IloHATHE O KOPPO3UU METAIIIOB bubmuoteka [IOK
https://m.edsoo.ru/00ae1278
47 | lllemoyHble METAJIIBI bubmmoteka IIOK
https://m.edsoo.ru/00ae14b2
48 | Okcuabl U TUAPOKCUIBI HATPUS U KaTUs bu6nmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 | IllenoyHo3eMeNbHBIE METAILIBI — KAIbIUN 1 bubmmoteka IIOK
MarHui https://m.edsoo.ru/00ae15e8
50 Bakueimue coeTMHEHN KaJIbINA but6mmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 | O0oO1eHne U cucTeMaTH3anns 3SHAHUHA
52 | Y)KécTkoCTh BOMBI U CIIOCOOBI €€ YCTpaHEeHUS bubnmnoreka [JOK
https://m.edso00.ru/00ae1886
53 | lIpaktrueckas padora Ne 6 o Teme "KEcTKOCTH bubnuotexa [JOK
BOJIBI M METOJIBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 | AmoMmuHuH but6mmoreka [IOK

https://m.edsoo.ru/00aelc64
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55 | AMdorepHbIe CBOMCTBA OKCUAA U THIPOKCH]IA 1 bubmmoreka [JOK
https://m.edsoo.ru/00aelc64
56 | XKeneso 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 | Okcuapl, Tuapokcu bl v conm xenesa (1) u xenesa 1 but6mmoreka [IOK
(1) https://m.edsoo.ru/00ae35e6
58 | O0o0IIeHne U cucTeMaTH3anys 3SHAHUHA 1
59 | IIpaktuueckas pabora Ne 7. Pemenue 1 bubmmoreka [JOK
SKCIIEpUMEHTAIBHBIX 3aJ1a4 10 TeMe «Baxueniue https://m.edsoo.ru/00ae3de8
METAJIJIBI U UX COCTMHEHUS)
60 | Beruucienus no ypaBHEHUSM XUMHYECKHUX 1 bubnuoreka [IOK
peakIuii, eclivi OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edso0.ru/00ae1750
WIN COJICPXKHUT pUMeCH. BbIuuciieHus: MaccoBoit
JIOJT BBIXO0J1a TPOJAYKTA PEAKITUU
61 | O0oOIEeHNE U cCUCTEMATH3ALUS 3HAHUI 1
62 | KonrponwsHas pabora Ned o teme «Baxkueiiime 1
METAJITBI U UX COCTMHEHUS)
63 | BemecrtBa 1 MaTepualibl B TOBCEHEBHOM KU3HU 1 bubmuoreka [IOK
YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 | XumHuueckoe 3arpsi3HeHUE OKPYKAIOIIEeH CpeIbl 1 bubnnorexa [JOK
https://m.edso00.ru/00ae4270
65 | Ponb XuMuM B pellIeHUH YKOJIOTHUECKUX MTPobIIeM 1 bubmuoteka [IOK
https://m.edsoo.ru/00ae4270
66 | PesepHblii ypok. O000IIEHNE U CHCTEMATH3AITUS 1 bubmmoreka [JOK
3HAHHUHI https://m.edsoo.ru/00ae0dOa
67 | PesepBHbIil ypok. O000IICHHE U CHCTEMATH3AIUS 1 bubnuotexa [JOK
3HAHHUHI https://m.edsoo.ru/00adb33c
68 | PesepHblil ypok. O000IICHHE U CHCTEMATH3AIUS 1 bubmmroreka [JOK
3HAHHUHI https://m.edso0.ru/00ad9ch2
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
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