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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero 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 KOHLEIMIUU MPENnoAaBaHus y4eOHOTo peiMeTa « XUMHU)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
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
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpUAIBLHOM EIUHCTBE MHPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOW  JIesITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMHUU CcPOopMHUpOBaHAa Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TIpEeACTaBICHHM 00 BJICKTPOIUTHYECKON JIUCCOLMAIIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI YU BO3MOKHOCTEW MPAKTHUYECKOTO MPUMEHEHHUS M TMOIYyYECHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHUU NPOUCXOJIUT C MNPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIIECHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM TpaBMJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY NPUHATHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHnue o0meld (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOIIMXCA TyMAHUCTHYECKUX OTHOILECHHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUI, HAOIIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3feICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapocTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



MOJIYYeHHUST KHUCIopoAa B JabopaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZI€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Dusnyeckue U XHUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHusi TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



uccieqoBanue o0pa3lOB HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemMeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpakTtuku. [[. Y. MeHneneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUs K BOCCTAaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJICTIBHBIX TIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, ouochepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

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

Peakiumn noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX  [PUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTtepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCIIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHEe W XHMHYECKHE CBOMCTBAa (0OImHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl M €€ COCOIUHEHHM B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paCIpPOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpUMeHeHe. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rinobanbHOrO TOTEIUICHUS KJIMMaTa, TMaPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OesKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npencTaBieHHs 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajoreHOB M HUX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCTIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaUIbl U NX COEIUHEHUS).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus MW Kanusa. [IpuMeHeHWe mIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XkJEHUE B NpUpoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MAarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHEe CBOMCTBA aFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI M cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLMs, aIIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMme « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

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

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaATIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA POI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTPAaMMBI OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTHUTalOTCsd B XOJi¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIILHON JIESTEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCHUIUCKIMHU
COLMOKYJIBTYPHBIMA ¥ JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMHU, TNPHUHITHIMH B
OOIlIeCTBE TMpaBWIAMU M HOPMaMHu TOBEACHUS W CIIOCOOCTBYIOT IpOIECcaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATM3AINN O0YJIAFOIIUXCA.

JIMuHOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATBCS CHUCTEMOH TO3MTHUBHBIX IEHHOCTHBIX OPHEHTAllMd W
pacIIpeHue OmbITa JesITEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAy4YHOMY HACIEIWIO0, TIOHUMAaHHS 3HAYCHUS XHMUYECKOW HAYKH B KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIMEH O
NEePEOBbIX JOCTHKCHUSX W OTKPBITHAX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aWHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpPa U OOIIECTRA;

2) rPaKAaHCKOT0 BOCITUTAHMS:



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM M JAPYrUX  BHUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBbIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOUX TOBApUILEH C MO3UIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEakinH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIONIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHUBBI, HAIPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIOO0O3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHWIO, TPOEKTHOW H  HCCIEN0BATEIbCKON
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccrii 1 Tpyia pa3InyHOTO POJa,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TNPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUTyaIbHON TPAGKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpoheCcCUOHATBFHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aaliTUPOBATHCS B TPOQeCcCHOHATBLHON Cpejie;



6) 3K0JI0rHYecKOro BOCIUTAHUS

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOYHUKY
KU3HHM Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
IpaBHJI OE30MACHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEeH MPUPOTHON CPEIoH, JJi TOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaIMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAYUMMBIE IS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (II03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMN
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCATIbHBIC Y4eOHbIC 1efiCTBUSA

ba3oBble Jornueckue aeiicTBUs:

YMEHUSI HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBINUJIEHUSI MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNIATH UX XapaKTEpHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aHMOCBSI3b C JPYTMMHU MOHATHSIMH), UCIOJIB30BaTh
MOHATHUS 1151 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHHI, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTDH JIOTUYECKUE pacCyXIeHUsl (MHAYKTUBHbBIC, JEIYKTUBHBIE, 110 aHAJIOTHUH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecce TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJEIIbHBIE MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaklMu — IPU PelleHuH y4yeOHO-TI03HABaTeNIbHBIX 33Ja4, ¢ yYETOM
TUX MOJIENBHBIX MPEJCTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE



MIPU3HAKN W3y4aeMbIX O0BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadeCTBE OCHOBBI IS (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJbTar, (GOpMyIUpPOBaTh 0000IIECHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICOBAHUS, COCTABIATH OTUET
O MPOJIETTaHHOM padoTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGOPMAIIUIO
pPa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, TIOJydaeMyl0 M3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
mocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IU4HbIe METOJbl U 3alpOChl MPU TOUCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y49eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO TUIIA, IPHOOPETCHHUE OTBITA B
0o0JaCTH  HMCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl HECJIOXKHBIMHA CXEMaMH, JharpaMMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpoliecce Yy4eOHOH U
MCCJIEIOBATENLCKON JEATEIbHOCTH UH(POPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIICH IPUPOTHON
Cpelbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHs 3aJlaBaTh BOIPOCHI (B XOJe¢ Jauajora W (WJIM) JIHUCKYCCHH) TIO
CymecTBy  oOcyxmaemMoii  Tembl, (GOPMYIHPOBATh CBOU  MPEHAJIOKCHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/I0KEHHOM 3a1a4H;

YMEHUS  TPEJCTaBIATh  TOJYYCHHBIE  pe3yjbTaThl  ITO3HABATEILHOMN
NEATETbHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeNlaTh MPE3EHTAIUI0
PE3YNBTATOB BBIMIOJHEHUS XMUMHYECKOTO IKCIIEpUMEHTa (J1a00OpaTOpPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHON W HMCCJIEOBATEIbCKOM  JCSATENBHOCTH  TPU  PCIICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB W COTJIACOBaHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsATh LEIN JACSITENbHOCTH, IUIAaHUPOBATD,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATEIBHBIX 3a7a4, CaMOCTOSITEIBHO COCTAaBJISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBHM MNPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IE€JH, YMEHHE
WCITOJIB30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEIaraeMble B YCIIOBUH 3aIaHUN.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB II0 OCBOCHHUIO 0053aTE€IHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOObI
neucTBul, crnenuduueckue A OpeAMETHOM  obnacth  «XUMHUS», BUJBI
JNEATEILHOCTH IO  TOJYYEHHWIO HOBOTO 3HAaHWSA, €ro HWHTEPIpEeTaIlny,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONTUXCS YMEHUIA:

e PAaCKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHN: aTOM, MOJICKYJa,
XUMHYECKHIA DJIEMEHT, MPOCTOE BEIIEeCTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIEeCTBAa, MOJIb, MOJIApHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJib, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHUCJICHHS, XMUMHYECKasl PeaKIus, KiIacCU(pUKAIUSI DPEaKIUi: peakiuu
COCIIMHEHUS, PEaKIUU Pa3JOKCHUS, PEaKIUU 3aMEIICHUs, PEaKIUu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU A((EKT peakiin,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PaJAUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS W HETOJIIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KAaTHOH, aHMOH, PACTBOP, MAccoBasi JOJiA BEIISCTBA
(IpolLieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TIOHITHH U
MIPUMEHSTH ATH MOHATHSI IPY OTTMCAHUH BEIICCTB U MX MPEBPAIICHHH;



UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIN;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxeHus B [lepuogmyeckoid cucreme,
3aKOHOB COXPAaHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TadmuuHyio ¢opmy [lepuoanueckoii
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iIuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounasa noarpynna (b-rpymnmna)», Maneie U
OOJIbIIIME TEPHUOJIbl, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [ U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia siapa, o0lee Yucio IEKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
PAa3IUYHBIX KJIACCOB, MOJATBEPKAAsl ONMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
pPAa3JIUYHBIX YCIOBUSIX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYK)  MaccChbl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHUUYECKOTO »JJeMeHTa 1o dopmylie
COEMHEHUS, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, ITPOBONUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHATh OCHOBHBIE OINEPAIIMU MBICIUTEIBHON ACATEILHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTH3alluio, KiacCUu(HUKAIUIO,
BBISIBJICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3€M — Il U3YYCHUS CBOWCTB
BEIIECTB W XUMHYECKMX PEaKUUW, €CTECTBEHHO-HAYYHbIC METO/IbI
MO3HAHUA — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);



CIeOBaTh  NpaBWJIAaM  TOJB30BAHUA  XUMHUYECKOM  MOCYyIOH |
7abopaTopHBIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUjaM OOpaImIeHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJAa ¥ KHCIOpPOJAa), TNPUTOTOBICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBIO WHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U IPYTHE).

K xonIy oOydenus B 9 kiacce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

PacCKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE€ BEWIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEIICHb
OKHCIICHHUSI, XUMUYECKasi peaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(PDEKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PpacTBOp,  DIIEKTPOJIMUTHI,
HEDJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW PpEAKLUH, IMPEACIbHO JOIyCTUMAs
koHueHtpanus [IJIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHATHH U
MIPUMEHATH ITU MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX NMPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIVHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCy COEOUWHEHUU Mo (opmyrnam, BHJ XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMUECKasi) B HEOPTraHUYECKUX
COCIIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IMOHMUMAHHWE: ONHUCHIBATH U XapaKTepPU30BaTh
tabnmmunyio Gopmy Ileproanydeckoil CUCTEMbl XMUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas



noarpynma (b-rpynma)», manbie u  OonblMe MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TNEPHOIUYECKONW Tabmuie, C
YUCJIIOBBIMA  XAapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM  CJIOSM), OOBSCHATH OOLIUe
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB JJIEMEHTOB M MX COCIWHCHUU B
npeaesax MaJblX IMEPUOJO0B U TJIABHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO0 TEIIOBOMY 3(PEKTy, MO0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUuueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, MOJTBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITH YPABHEHHUS AJICKTPOJUTHYCCKON TUCCOIMAINNA  KHCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIINiA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXke TmpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TII0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

NPOBOJUTh  PEAKIMH,  TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpomMu-,
uonua-, kKapOonar-, ¢docdar-, cunmkar-, cyabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;



e JIPUMCHATHL OCHOBHBIC OIICPAIINN MBICJIUTEIbHOMN ACATCIIBHOCTU — aHaJIu3

U CHHTE3, CpaBHEHHE, 0000IIeHHE,

CHUCTCMATHU3alHIO,

BBIAABJICHUC

IMPUYINHHO-CJICACTBCHHBIX CBSI3CH — IJIs1 U3YyUYCHUA CBOMCTB BCIICCTB U

XUMHNYCCKUX peaKuHﬁ,

CCTCCTBCHHO-HAYYHbBIC MCTOIbI

IIO3HaHUsgA —

HaOJII0ICHUE, MU3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHbIA U

MBICIICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HauMeHoBaHue
(undposbie)
n/ | pa3sjgesioB H TeM Becer  Kourtpoabn = IIpakruueck
oOpa3oBaTeJibHbIE
n MmporpaMMbl 0 ble padoThbI ue padoThbl
pecypcsbl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust —
BakHas 00J1aCTh
€CTECTBO3HAHHUS U Bubmorexa ITOK
1.1 N 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU
37c
ESITEILHOCTH
YyeJIOBEKa
BemecTBa n bu6mmoreka [IOK
1.2 XUMHAYECKHE 15 1 https://m.edsoo.ru/7f418
peakouu 37c¢c
Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bo3nyx.
Kic1ono bubmuorexa [JOK
2.1 PO 6 https://m.edso00.ru/7f418
ITonsatue 00
37c
OKCHuIgax
Bognopoa.llonarn bubnnorexka [JOK
2.2 € 0 KACJI0Tax u 8 1 https://m.edsoo.ru/7f418
COJIAX 37¢
Bopna. Pacteopsl. bubnuorexa [JOK
2.3 ITousrtue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHUSX 37c¢c
OcCHOBHEIE
- bu6mmorexa [IOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPTaHUYECKUX

COeTUHEHUN

37c



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

Hroro no paszneny

30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucremMa XuMu4ecKux 3jaemMeHToB /1.
N. MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKasl CBSA3b. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

[Tepuoanueckuit
3aKOH H
[Tepuonuueckas
bubmuoreka [JOK
cucrema
3.1 7 https://m.edso0o.ru/7f418
XUMHYECKUX 37
anemeHToB /l. 1. T
Menpene-eBa.
CrpoeHue aToma
XumMuueckas
CBSI3b. bu6mmoreka [IOK
3.2 OKHCIIUTEIILHO- 8 1 https://m.edsoo.ru/7f418
BOCCTaHOBHUTEIIbH 37c
bIC PCAKITUU
bu6mmoreka [IOK
Htoro no paznemny 15 https://m.edsoo.ru/7f418
37c
bubmuorexa [JOK
O6o01meHne
HICHHE 1 . 3 https://m.edsoo.ru/7f418
cHUCTeMaTU3aIMsl 3HAHHMI
37c
OBIIEE
KOJIMYECTBO
68 4 5
YACOB IIO
ITPOIT'PAMME
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanmne
(uudgposrbie)
n/  pasesioB U TeM Becer  KourtponsH = IIpakTudeck
o0pa3oBaTte/ibHbIE
n NporpaMmMbI 0 ble padoThI ue padoThl
pecypchl
Pa3nen 1. BemecTBO 1 XMMHU4YecKHe peaKuu
[ToBTOpEenue n
JTyOJIeHHE
T N bubnuotexa [JOK
3HAHUH
11 5 1 https://m.edsoo.ru/7f41a
OCHOBHEBIX
636
pazzenoB Kypca 8
KJ1acca
12 OcHOBHBIE 4 bubanoreka IJOK

3aKOHOMCPHOCTHU

https://m.edsoo.ru/7f41a



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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHNYCCKUX
peakuuii

636

1.3

DIEKTPOIUTHYEC
Kasi IMCCOLUAIIHS.
XuMUYecKue
peakuuu B
pacTBopax

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

Pa3gen 2. HemeTaauasl u

17

HX COCAMHECHUSA

2.1

OO6mias
XapaKTEePUCTHKA
XUMHNYCCKUX
asieMmeHToB VIIA-

TPYIIIBIL.
T"anorens!

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a
636

2.2

Oo6mas
XapaKTEePUCTHKA
XUMHYECKHUX
sneMeHToB VIA-
rpynisl. Cepa u
€€ coeIMHEHNA

bubnuoreka [{OK
https://m.edsoo.ru/7f41a
636

2.3

2.4

Oomas
XapaKTepUCTHKA
XUMHUYECKUX
351eMeHTOB VA-
rpynmnsl. A3oT,
dochop n ux
COCIMHEHUS
Oomas
XapaKTepUCTHKA
XUMHUYECKUX
aseMeHToB |VA-
IpyHNIbL. YTIepos
U KPEMHMU U UX
COCIMHEHUS

Hroro no pazaeny

25

bubmmoreka IIOK
https://m.edsoo.ru/7f41a
636

bubmmoreka IIOK
https://m.edsoo.ru/7f41a
636

Pasngena 3. MeraJLiIbl 41 MX COeIMHEHUA

3.1

3.2

OO01me cBolicTBa
METAJIIIOB

Baxxueiinne

16

bubnunorexa LIOK
https://m.edsoo.ru/7f41a
636

bubnunorexa LIOK



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

MCTAJIJIBI U UX

https://m.edsoo.ru/7f41a

COEIMHEHUS 636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
BemtectBa u bu6nmoreka [IOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a
JKU3HH YeJI0BEKa 636
Wroro no pazueny 3
OGormenue i bubnunoreka LIOK
. 3 https://m.edsoo.ru/7f41a
cUcTeMaTu3aIus 3HaHUI
636
OBUIEE
KOJIMYECTBO 68 4
YACOB I1O
[TPOIT'PAMME
INOYPOYHOE INIJIAHUPOBAHHUE
8 KUIIACC
Ne KosmmuecTBo yacos 1 JJIeKTPOHHbIE
ara
KonTpoa paxkTnye nu(ppoBbIe
Tema ypoka Bce U3Y4YeH
n/ bHBIE CKHe . 00pa3oBaTebHbI
I re padoThI padoThI e pecypchbl
IIpeamer xumum.
POl XUMIH B bubmuorexa [JOK
1 1 05.09.2  https://m.edsoo.ru/ff
JKU3HU YeJIOBEKa. 023 0d210c
Tena u BemecTBa -
[Tonsitue o
MeTOax bu6mmoreka [IOK
2 1 07.09.2  https://m.edsoo.ru/ff
MO3HAHUS B 023 0d227e
XUMHUH
IIpaxTHueckas
pabota Ne 1
«[IpaBuna paboOThI
8 naBopaTOpHH K bubnmnoreka [JOK
3 . 1 12.09.2  https://m.edsoo.ru/ff
IPUEMBI 023 0d23dc
oOparreHus ¢
71a00paTOPHBIM
000py/I0BaHUEMY
4 Yuctele BemecTBa 1 bu6mmorexa [IOK



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/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

u cmecu. CriocoObl 14.09.2 = https://m.edsoo.ru/ff

paszeneHus 023 0d26ca

cMeceit

IIpakTrueckas

pabota Ne 2

«Paznenenue bubmuorexa [JOK
5 cMmeceit (Ha 19.09.2  https://m.edsoo.ru/ff

pUMEPE OYUCTKH 023 0d28c8

MOBAPEHHOM

COJIN)»

ATOMLL I bu6mmoreka [IOK
6 14.09.2 | https://m.edsoo.ru/ff

MOJICKYJIbI 023 0d2a6c

XUMHUYECKHE

AJIEMEHTHI. 3HAKH bubmuorexa [JOK
7 (cHMBOJTBI) 19.09.2  https://m.edsoo.ru/ff

XAMHUYECKHUX 023 0d2be8

3JIEMEHTOB

[Ipocteie bubnuoreka [IOK
8 CJIOKHBIE 21.09.2  https://m.edsoo.ru/ff

BEIIIECTBA 023 0d2a6c

AToMHO- bu6mmoreka [IOK
9 MOJICKYJISIPHOE 26.09.2  https://m.edsoo.ru/ff

y4eHHe 023 0d2d50

3aKkoH

MOCTOSTHCTBA

COCTaBa BEIIECTR.

XumMmunueckas bu6mmoreka [JOK
10 dopmyna. 28.09.2  https://m.edsoo.ru/ff

BanentHocThb 023 0d2eae

aTOMOB

XUMHUYECKHX

3JIEMEHTOB

OTHOCHTENbHAS

aTOMHas Macca. bubmuorexa [JOK
11 OTtHocutenbHas 03.10.2  https://m.edsoo.ru/ff

MOJIEKYJIsIpHast 023 0d323c

Macca

MaccoBas noins

N IMIIECKOLO bubnmoreka [JOK
12 05.10.2  https://m.edsoo.ru/ff

aJIEeMEHTa B 023 0d350¢

COCOAUMHCHNN
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https://m.edsoo.ru/ff0d350c
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KomuuectBo bubnuotexa [JOK
13 BemecTBa. MoJib. 17.10.2 | https://m.edsoo.ru/ff
Monspras macca 023 0d5230
dusnueckue u
XUMHYECKUE bubmuorexa [JOK
14 SIBJICHHMSL. 19.10.2 | https://m.edsoo.ru/ff
Xumuueckas 023 0d37fa
peaKkims
[Ipu3naku n
YCIIOBHS bubnnoreka [HOK
15 IPOTEKAHUS 24.10.2  https://m.edsoo.ru/ff
XUMHUYECKHUX 023 0d3al6
peakui
3aKOH COXpaHEHUs
MAacChl BEIIICCTB. bubmorexa LOK
16 S 26.10.2  https://m.edsoo.ru/ff
023 0d3b88
ypaBHEHUS
Brrancaenus
KOJIMYECTBA,
MAaccChl BEICCTBA bubmorexa LOK
17 O ypaBHEHHM 31.10.2  https://m.edsoo.ru/ff
023 0d5708
XUMHYECKHUX
peakui
Knaccudukanus
XUMHUYECKHX
peakiui bubnmnoreka [JOK
18 (coennHeHuUs, 02.11.2  https://m.edsoo.ru/ff
pazJioKeHUs, 023 0d3f34
3aMeIeHHUS,
oOMeHa)
M. B. JlomoHOCOB
— YYEHBIN-
SHIHKTOMETHCT. bu6mmoreka [IOK
19 O6oGHIeHE 1 07.11.2  https://m.edsoo.ru/ff
023 0d40c4
CHUCTEMaTH3aITUs
3HAaHUH
KonTponbHas
pabota Nel 1o bubnnorexka [JOK
20 Teme «BemecTBa u 09.11.2 | https://m.edsoo.ru/ff
XUMHYECKHE 023 0d4290
peaKum»
21 Boznyx — cmech bubnuoreka [IOK
razoB. CoctaB 14.11.2  https://m.edsoo.ru/ff
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22

BO3/1yXa.
Kucnopon —
JJIEMEHT U
pOCTOC
BemecTBo. O30H

duznueckue u
XHUMHUYECKHE
CBOMCTBaA
KHCIIOpOJIa
(peakmum
OKHCIICHHS,
TOpPEHHE).
ITousitue 06
OKCHJIax

023

16.11.2
023

0d448e

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d4614

23

CrniocoOsr
MOJTYYCHUS
KHCJIOpO/ia B
naboparopuu u
MPOMBIIIUICHHOCTH
. [Ipumenenune
KHCIIOpOJa

28.11.2
023

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d497a

24

25

26

TemnoBoit a3 ekt
XUMHYECKOH
peaKInu, MOHATHE
0
TEPMOXUMHYECKO
M ypaBHEHUH,
9K30- U
SHIOTEPMUUYECKHUX
peaKIusax

Tomnugo (HedTh,
yroJib U METaH).
3arpsizHeHUE
BO3]1yXa, CITIOCOOBI
ero
MPEIOTBPALICHUS
IIpakTuueckas
pabota Ne 3 o
teme «llomydyenue
u coObupanue
KHCIIOPOAa,
U3YyYEHUE ero
CBOMCTB»

30.11.2
023

05.12.2
023

07.12.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d4c4a

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d4ae2
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Bonopon —

JJIEMEHT U
IPOCTOE bubmumoreka [IOK
21 BEIIECTBO 12.12.2  https://m.edsoo.ru/ff
' 023 0d4ddo
Haxoxnenne B
pupojie
duznyeckue u
XHUMHUYECKHE
CBOMCTBA bubnmoreka [JOK
28 BOOpOJIA 14.12.2  https://m.edsoo.ru/ff
' 023 0d4ddo
IIpumenenne
BOJZIOpOJA
[TousTHe 0 bubmumorexa [IOK
29 KHCIIOTAX M COTSX 19.12.2  https://m.edsoo.ru/ff
023 0d50d2
CnocoObl
MOJIy4YCHHUS bubanoreka HOK
30 BOIOPOJIA B 21.12.2  https://m.edsoo.ru/ff
023 0d4ddo
nabopaTopuu
IIpakTrueckas
pabota Ne 4 o
teMe «llomyuenue bubnnorexka [JOK
31 U coOMpaHue 26.12.2 | https://m.edsoo.ru/ff
BoZlopoJa, 023 0d4f42
M3y4YEHHUE €ro
CBOMCTB»
MonsipHblil 00BEM bubnnoreka [JOK
32 ra3oB. 3aKOH 28.12.2 | https://m.edsoo.ru/ff
ABoraapo 023 0d542e
Brerancnenus
00BéMa,
KOJINYECTBa
BEIIECTBA ra3a 10 bubnnoreka [JOK
33 €r0 H3BECTHOMY 09.01.2  https://m.edsoo.ru/ff
024 0d55a0
KOJIMYECTBY
BEISCTBA TN
00BEMY
Breraucnenus
00BEMOB Ta30B 110
ABHEHUIO bubnuoreka [IOK
34 P 11.01.2  https://m.edsoo.ru/ff
peam 024 0d5708

OCHOBE 3aKOHA
00BEMHBIX
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OTHOIIEHUI Tra30B

dusnyeckue u

bubmuoreka [JOK

35 XUMUYECKHE 16.01.2 | https://m.edsoo.ru/ff
CBOICTBA BOJIBI 024 0d587a
CocraB
OCHOBAHML. bubmuoreka [JOK
36 HorsTue o6 18.01.2 | https://m.edsoo.ru/ff
024 0d59e2
WHAKATOpaX
Bona xax
PacTBOPHTEIIb.
Hacrpiiennsie u
HEHACBIIICHHBIC bubmorexa HOK
37 23.01.2 | https://m.edsoo.ru/ff
PacTBOPBHI. 024 0d5b40
MaccoBas 1055
BCIIICCTBA B
pacTtBope
[IpakTuueckas
pabota Ne 5 mo
TEeMe
«IIpurorosienue bubnuorexa [IOK
38 PacTBOPOB ¢ 25.01.2  https://m.edsoo.ru/ff
OIpeeIéHHOM 024 0d5eba
MacCOBOH IOJIeH
PacTBOPEHHOTO
BEIIIECTBAY
Kontponbnas
bu6mmoreka [IOK
39 pabora Ne2 o 30.01.2  https://m.edsoo.ru/ff
teme «Kucnopon. 024 0d6342
Bonopoa. Bona»
Oxcuppl: cocTas, bubaunoreka [JOK
40 KJaccupukanus, 01.02.2  https://m.edsoo.ru/ff
HOMEHKJIaTypa 024 0d664e
ITonydyenue u
XUMHYECKHE
CBOMCTBA bubnmoreka [IOK
41 KHUCJIOTHBIX, 06.02.2 | https://m.edsoo.ru/ff
OCHOBHBIX U 024 0d664e
aM(OTEPHBIX
OKCHJIOB
OcHOBaHUS:
COCTAR bubnmoreka [JOK
42 ’ 08.02.2  https://m.edsoo.ru/ff
KIIacCU(pUKaIus, 024 0d67ca

HOMEHKJIaTypa
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[Tonyuyenue u

N UMUHECKILE bu6mmoreka [IOK
43 . 13.02.2 | https://m.edsoo.ru/ff

CBOMCTBA ) 024 0d67ca

OCHOBaHHI

Kucnotsr: cocTas, bubmuorexa [JOK
44 KJaccupukanus, 15.02.2  https://m.edsoo.ru/ff

HOMEHKJIaTypa 024 Odfee2

Iomyuyenue u bubmmoreka [JOK
45 XUMUYECKHE 27.02.2 | https://m.edsoo.ru/ff

CBOMCTBA KHCJIOT 024 Odfee2

Comnu (cpennue):

HOMEHKJIATypa,

CHOCOBI bu6mmoreka [IOK
46 29.02.2  https://m.edso0.ru/0

MOJTy4eHUS, 024 0ad9474

XUMUYCCKHE

CBOICTBA

[IpakTuueckas

pabota Ne 6.

Pemenne

AKCIIEPUMEHTAIIbH bubnuorexa [IOK
47 BIX 3a/1a4 10 TEME 05.03.2  https://m.edsoo.ru/0

«OcHOBHBIE 024 Oad9b7c

KJIACCBI

HEOPraHUYECKHUX

COEJIMHEHUID)

T'enernueckas

CBSI3b MEXKIY bubnuotexa [JOK
48 KJIacCaMH 07.03.2  https://m.edsoo.ru/0

HEOPraHUYECKHUX 024 0ad9a50

COEIMHEHUH

O6o0menue u bubmuoreka [JOK
49 CHCTEeMaTH3aIus 12.03.2  https://m.edsoo.ru/0

3HAHUHI 024 0ad9cbh2

Kontponbnas

pabota Ne3 mo

teme "OCHOBHBIE bubmorexa [JOK
50 14.03.2  https://m.edsoo0.ru/0

KTacepl 024 Oad9ela

HEOPTaHUYECKUX

coequHeHun"

IlepBbie MOMBITKH

KnaccuduKatm bubnuoreka [IOK
51 19.03.2  https://m.edso0.ru/0

XUMHUYECKHX 024 0adoffa

9JICMCHTOB.
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ITonsarue o
rpynmnax cXOJHbIX

3JIEMEHTOB

Ilepuonnueckuii

3aKOH U

[Tepuoanueckas bubnnoreka [HOK
52 crucrema 21.03.2 | https://m.edso0.ru/0

XUMHUYECKHAX 024 Oada52c

snemenTtoB . U.

Meupeneena

[Tepuonsi, bubnnoreka [HOK
53 TPYIIITHI, 26.03.2  https://m.edso0.ru/0

HOATPYIIIBI 024 Oada52c

CtpoeHue aTOMOB. bubnuoreka [IOK
54 CocraB aTOMHBIX 28.03.2  https://m.edsoo.ru/0

anep. N3oTomsl 024 Oada342

Crpoenue

AIIEKTPOHHBIX

000JI0YEK aTOMOB bubmuorexa [JOK
55 9JIEMEHTOB 02.04.2  https://m.edsoo.ru/0

[Mepuoauueckoii 024 0Oadabbc

cuctemsl /1. H.

MenneneeBa

XapakTepucruka

XUMHYECKOTO

3JIEMEHTA 10 €T0 bubmuorexa [JOK
56 MTOJIOXKEHUIO B 04.04.2  https://m.edsoo.ru/0

[epuoauyeckoii 024 Oada824

cucteme /1. .

Menneneera

3HayeHue

Ileproauueckoro

3aKOHA JIS

bu6mmoreka [IOK

57~ PORITICTHAYEAH 16.04.2  https://m.eds00.ru/0

npaktuku. . . 024 0adag6e

MenneneeB —

Y4€HBIH, IEAaror

U TPaKJIaHUH

e
58 18.04.2  https://m.edso0.ru/0

XUMHYECKHX 024 0adaabs

3JIEMEHTOB -
59 Honnas bu6nmoreka [JOK
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XUMUYECKast CBSA3b 23.04.2  https://m.edso0.ru/0
024 Oadac34
KoBanentnas bubmuorexa [JOK
60 HoJIsIpHAs 1 25.04.2  https://m.edsoo.ru/0
XUMHYECKast CBS3b 024 Oadaab8
KoBanentHas bubmuoreka [JOK
61 HETOJISIpHAS 1 02.05.2  https://m.edso0.ru/0
XUMHYECKast CBS3b 024 Oadaab9
Crreletn bubmuoreka [JOK
62 1 07.05.2  https://m.edsoo.ru/0
OKHCIICHUS 024 0adae?8
OKHUCIUTENBHO- bubmuorexa [JOK
63 BOCCTAaHOBUTEJIbH 1 14.05.2  https://m.edsoo.ru/0
b€ peaKIuu 024 0adb076
OKUCIITEINN 1 bubmuorexa [JOK
64 1 16.05.2  https://m.edsoo0.ru/0
BOCCTAaHOBUTEIIN 024 0adb076
KonTponbhas
pabota Ne4 o
teme «CtpoeHue bubmorexa LOK
65 1 21.05.2  https://m.edsoo.ru/0
aToMa. 024 0adh486
Xumudaeckas
CBSI3b)»
0O00011eHNEe U
CHCTEMAaTH3allHs bu6mmoreka [JOK
66 3HAHUH 110 TeMe 1 23.05.2  https://m.edso0.ru/0
«Ctpoenue 024 Oadb33c
aToMay
0O00011eHue "
CHCTEMAaTH3allHs bu6mmoreka [JOK
67 3HAHUH 110 TeMe 1 28.05.2  https://m.edsoo0.ru/0
«[leproanueckuii 024 0ad9ch2
3aKOH»
0O00011eHNEe U
CHCTeMaTH3aIHs bubmuorexa [JOK
68 3HAHMH 110 TeMe 1 30.05.2 | https://m.edsoo.ru/ff
«Xumuueckas 024 0d61c6
CBSI3b)»
OBILIEE
KOJIMYECTBO 68
YACOBIIO

[TPO'PAMME
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9 KUIIACC

No KoauuecTBo yacoB JJIeKTPOHHbIE
Kontpoas  IIpakTnue Aara nupposbie
Tema ypoka Bce H3Y4YeH
n/ ro HbIE CKHe st o0pa3oBaTe/ibHbIE
n padoTsI padoTbI pecypcbl
[Iepnonnuecku
1 3aKOH.
[lepuonnueckas bubnmoreka [JOK
cucreMa 1 04.09.2 https://m.eds00.ru/00
XUMHUYECKHUX 023 adb59e
3JIEMEHTOB [I.
H. MenpaeneeBa
3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOMCTB bu6mmoreka [IOK
XUMHYECKHX 1 06.09.2 https://m.eds00.ru/00
SJIEMEHTOB 023 adb6b6
IIEPBBIX TPEX
MEepPHOJIOB
Knaccudukamm
U bu6mmoreka [IOK
HOMEHKJIaTypa 1 11.09.2 | https://m.edsoo.ru/00
HEOPraHUYECKHU 023 adb7e2
X BEIIECTB
Bunbr
XHUMUYECKOU bu6mmoreka [JOK
CBSI3HM M THIIBI 1 13.09.2 https://m.eds00.ru/00
KPHUCTAJUTNIECK 023 adbac6
UX PelETOK
KonTponbHas
paborta Nel mo
TeMe
«IIoBTOpEeHue n
yriyosieHne 1 1 18.09.2
3HAHHI 023
OCHOBHBIX
pa3ziesoB Kypca
8 Kkiacca»
Kraccudmxan bu6mmorexa [IOK
1 https://m.eds00.ru/00
I XUMHYECKUX 20.09.2
adbch0
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peaKumii mo
Ppa3IMYHBIM
IIpU3HAKaM

023

ITonsarue o
CKOpOCTHU
XUMHUYECKOH
peaKkIuu.
ITonsarue o
TOMOT'CHHBIX U
reTepOTreHHBIX
peaKIusax

ITonsarue o
XUMHYSCKOM
PaBHOBECHH.
DakTopHl,
BIIMSIIONINE Ha
CKOPOCTH
XUMHYECKOH
peaKkiuu u
ITOJIOJKEHHE
XHUMHYECKOT'O
paBHOBECHS

25.09.2
023

27.09.2
023

bubmuoreka [JOK
https://m.edsoo.ru/00
adbe9a

bubmuorexa [JOK
https://m.edsoo.ru/00
adc28c

OKHUCITUTENBHO-
BOCCTaHOBUTEI
bHBIE PEAKIIUU

02.10.2
023

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

10

Teopus
AIEKTPOJIUTHYE
CKOM
JICCOITHAITHH,
CuiibHBIE U
cia0ble
3JIEKTPOJIUTHI

04.10.2
023

bu6mmoreka [JOK
https://m.edsoo.ru/00
adcd68

11

Nonnsie
ypaBHEHUS
peakuun

16.10.2
023

bu6mmoreka [JOK
https://m.edsoo.ru/00
add448

12

XuMuyeckre
CBOMCTBaA
KHCJIOT U
OCHOBaHHI B
CBETE
MIPEJCTaBICHUI
00
ANEKTPOIUTHYE

18.10.2
023

bubmuorexa [JOK
https://m.edsoo.ru/00
add5d8
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CKOU
YICCOIMAIIUNA

XUMHYECKUE
CBOMCTBA coyel

B CBETC
HpescTaBeHuit bu6mmoreka [IOK
13 o6 23.10.2 | https://m.edso0.ru/00
023 add8b2
AJICKTPOJIUTHYE
CKOH
JIACCOLNAIIAN
[TonsiTue o bubmuorexa [JOK
14 TUAPOITHN3E 25.10.2 https://m.edsoo.ru/00
coueit 023 add9d4
O0o0061IeHNE U bu6mmoreka [IOK
15 cUCTEeMaTH3alu 30.10.2 https://m.eds00.ru/00
s 3HAHUH 023 addd12
[IpakTuueckas
pabota Ne 1. bubnunoreka [JOK
16 «Pemmenune 01.11.2 https://m.edso00.ru/00
9KCIEPUMEHTAI 023 addbfa
bHBIX 3a7a9»
Kontponbnas
pabota Ne2 o
TEeMe
«INEKTPOIUTHY bubnmnoreka [JOK
17 eckast 06.11.2 https://m.edso00.ru/00
JUCCOLIaIMS. 023 addec0
XHUMHYECKHUE
peaxuu B
pacTBopax»
OO6mas
XapaKTEPUCTHK
A FATOTCHOB. bu6mmoreka [IOK
18 X MIecKie 08.11.2 | https://m.edso0.ru/00
o 023 addfe2
CBOMCTBA Ha
puMepe XJopa
XJI0pOBOAOPOA.
ConsHas
KHUCJIOTA, bu6mmorexa [IOK
19 XUMUYECKHE 13.11.2 https://m.edso00.ru/00
CBOJCTBA, 023 adel04
MOJTyYeHHE,

IIPUMEHEHHE
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[IpakTrueckas

pabota Ne 2 mo

TeMe

Ionyuente bubmuoreka [JOK
20 . 15.11.2 https://m.eds00.ru/00

COJISTHOM 023 ade348

KHCJIOTBI,

u3ydyeHue eé

CBOMCTB»

Beruucnenus

10 YpaBHEHUSIM

XUMHYECKUX bubnuorexa [JOK
21 peaxiuii, eciu 27.11.2  https://m.edsoo.ru/00

OJIMH U3 023 ade488

peareHToB J1aH

B M30BITKE

O6mas

XAPAKTEPHCTHK bubmuorexa [JOK
22 29.11.2  https://m.edsoo.ru/00

a DJICMCHTOB 023 ade6da

VIA-rpymiibl

AJnoTponHbie

Mo HUKaATIH

CEpHI.

Haxoxnenue bu6mmoreka [IOK
23 cepsl U e 04.12.2  https://m.edsoo.ru/00

COEMHEHNI B 023 ade64a

npupoie.

XUMHUYECKHE

CBOMCTBA CEpbI

CepoBogopoy,

CTpOEHHUE, bubnnorexka [JOK
24 ¢dusnyeckue u 06.12.2  https://m.edsoo.ru/00

XUMHYECKHE 023 ade802

CBOMCTBA

Oxkcupsl cepsl.

CepHas

KHUCJIIOTA, bu6mmorexa [IOK
25 dusnueckue u 11.12.2 | https://m.edsoo.ru/00

XUMUYECKHE 023 adea28

CBOMCTBA,

MIPUMCHEHUE

Xumuueckue bu6mmorexa [IOK
26 peaKInu, 13.12.2 | https://m.edsoo.ru/00

JIeKaIie B 023 adec8a
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OCHOBE
MIPOMBIITUICHHOT
o ciocoba
MOJTYYCHUS
CcepHOM
KUCJIOTHL.
XHUMHUYECKOe
3arpsi3sHEHUE
OKpYyKaroleu
cpenbl
COCAUHCHHUSIMHU
cepol

Briuucnenne
MacCOBOH JI0JIU

bubmuorexa [JOK

27 BBIXO/1a 18.12.2 https://m.eds00.ru/00

pOIyKTa 023 adec8a

peaKIuu

OOmas

XapaKTePUCTHK

a DJICMEHTOB

X;A;-Trpyrmbl. bu6mmoreka [IOK
28 ’ 20.12.2 | https://m.edsoo.ru/00

pacnpocTpaHeH 023 adeeat

ue B IIPUPOJIE,

¢buznueckue u

XUMHYECKHE

CBOICTBA

AMMmak, ero

¢buznueckue u

R bubmuorexa [JOK
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