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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIEero o00pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepanpHO pabodeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIINHU MPEnoaaBaHusl yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1mo XuMuM Na€T MNPEICTaBICHUE O MEsAX, OOIIel cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAMHU Y4eOHOTro
npeaMera, yCTaHaBJIMBAET o0si3aTeNbHOE peIMETHOE COJIep KaHHUe,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpamMMbl MO XUMHUHU, ONPENENAECT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU co/iepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh H3YYCHHMS XHUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarouuxcsi, ONpenesieT BO3MOXKHOCTA —TIpeaMeTa  JUis
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTataMm oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIYXKUT OCHOBOM Juisi (OpPMHpPOBAHWS MHUPOBO33PEHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUd M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npo0eM YCTOMYMBOTO DPA3BUTHS YEIIOBEYECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPAaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  y4uyeOHOW  JIesTEeIhHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEILCKUX YMEHUM, HEOOXOJUMBIX KakK B
MOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
L[EJTIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH O0y4aroIInuXcs;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

Jlanuble HampaBlieHHs B OOyYEHMHM XUMHUU 00€CTeuuBarOTCs Crenu(uKoit
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane e
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHM W HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITHI
OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHusi MpOrpaMMbl MO XUMUU CPOpMHpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. ConepkaHue CKIAAbIBAETCA U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbl MO MPUHIIUITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOHN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnduecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (QYHKIIUU OOBSCHEHUS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U TOJTYUYCHUSI
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHUYECKOW COCTABIISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTUKE
e€ CHCTeMHOM MPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
MEeTOJaM TO3HaHMUS B Hayke. M3ydeHue XWMHUU MPOUCXOAUT C IMPUBJICUCHUEM
3HAHUW U3 paHee W3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXalomui MHpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHHME 3HAHWK OCHOB
XUMUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XHMMHYECKHX
3HAHUN — Ba)XHEUHNX (PAaKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH,
JOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHHH K HAyYHBIM METOJaM I[IO3HAHUS MpPU HM3YyUYEHUU BEUIECTB M
XUMHUYECKHUX PeaKiuii, B GOPMHUPOBAHUM U PA3BUTUU TO3HABATEIBHBIX YMEHHUH U
UX TMPUMEHEHWH B YYEOHO-IO3HABATEIBHOW M Yy4EOHO-HCCIEN0BATENbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢opMUpOBaHHE HWHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHAM KU3HU;

—  HampaBJIEHHOCTh OOYy4YEHMSI Ha CHCTEMaTHYeCKOoe MpUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENBHON AEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHMBEPCAJIbHOE 3HAYCHHE JIJIs
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QyHKIMOHATFHON W  €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH U OLCHUBATh SIBJICHUS
OKpY’KaIOIIer0o MHUpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3yYCHHUH
XUMHUH, TPUMEHATh WX TPHU pEHICHHH TpoOJiieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢QopmupoBanue y oOyyaroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH PUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEUIIETOo
oOy4eHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX HJsi M3YYEHUS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBiseT 136 yacos: B 8 kinacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).






COAEPXKXAHUE OBYUYEHUA

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIus

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUONOB, KanusA, KAIbLIUA U HX
COCIMHEHUH B COOTBETCTBMM C IIOJOKEHHEM »3JIEMEHTOB B Ilepnoauueckoii
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOW CBSA3M. THIIBI KPUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKOM PEMIETKHA U
BHJAa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHU4EeCKUX
COEIMHEHNH, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMAYecKuX peaklyid Mo pa3audyHbIM MPU3HAKAM (110 YHUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 00paTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUUECKHE
YpaBHEHMUS.

[lonsiTue 0 cKOpOCTH XUMHUYecKOM peakuuu. lloHsTHE 00 OOpaTUMBIX H
HEOOPAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTreHHBIX U I'e€TepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTb XMMHYECKOW PEaKUUH M IOJIOKEHUE XUMHYECKOIO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEAKIIMH. CocraBneHue  ypaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCIHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKOU TUCCOLUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M AuUCCOLMAlUM BEIIECTB C PAa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakiun nonHoro oomMeHa. Y CIoBHS MPOTEKAHUS PeaKIii IOHHOTO 0OMeHa,
MOJIHbIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuii. CBOKCTBAa KHCIIOT,
OCHOBAaHMM W COJIM B CBETE TMPEJACTABICHUN 00 DJIEKTPOJUTHUYECKOM
nuccormannu. KauectBeHHbIe peakiuy Ha MOHBL. [[OHSTHE O TUAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPTraHHUYECKHUX
BEILIECTB — METAJIOB W HeMeTayioB (rpadura u anmaza), CIOKHBIX BELIECTB



(xmopuja HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakluu
OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCIECIOBAHUE BICKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHUCIOT, WIENOYed U CoJier
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakluMid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, OO0pa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIHUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEaKUUil
(ropeHue, peaklMi pasyIOKEeHHs, COSTUHEHUS), pacllO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pEUICHUE
AKCHEPUMEHTAJIBHBIX 33]1a4.

Hemertanibl 1 MX coeiMHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (pU3NYeCKUe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKME CBOWCTBA Ha IpHUMEpe  XJopa
(B3aMMOJEHCTBUE C METalUIlaM{, HEMETalUlaMy, WIeJIoYaMH). XJIOPOBOAOPO/I.
ConsHass KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHU3M YEJIOBEKa. BakHeWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XumMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NUYECKHE U
XuMu4yeckue cBorcTtBa. OKCHIBI CEepbl KaK MNPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nUeckue U XUMUYECKHE CBOMCTBa (00mMe Kak
NPEACTaBUTENS Kjacca KHUCIOT W chneuuduyeckue). XHUMUYECKHE pPEaKIuH,
JeXalllue B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEeaKIvs Ha
cynb(dar-uon. Haxoxnenue cepbl U €€ COCNMHEHHI B TPHPOAC. XUMUYECKOE
3arpsi3HEHHE OKPY’KaIOIIEeH cpeAbl COCIUHEHUSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapakrepucTuka 371eMeHTOB VA-rpymmbl. OCoOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIIEHHs. A30T, paCIpOCTPaHEHHUE B MPHUPOJIE,
¢buznyeckue u XxuMuyeckue cBoictea. Kpyroopot a3ora B mpuponae. AMMuUax, ero
bu3nYecKue 1 XuMUYEeCKrUe CBOMCTBA, MOJMyuyeHrue U npuMenenue. Cou aMMOHUS,
ux QU3NUECKUE U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoJdydeHHe, PU3NYECKUEe U XUMUYECKUE
CBOiicTBa (00OmMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT U CrhenupuiecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHMSI B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHHE OKPYKalollel cpe/ibl COeIMHEHUSIMH a30Ta



(KUCTIOTHBIC JIOXIHW, 3arps3HEHUE BO3Ayxa, MOYBBEI U BomoéMoB). dDocdop,
anotpornueie Monupukammu docdopa, GuzNUECKUE U XUMUYECKUE CBOMCTBA.
Oxcun pocdopa (V) u bochopras kucnora, GU3ndecKue 1 XUMUIECKHUE CBONCTBRA,
nosnyderue. Mcnonp3oBanue GpocdaToB B KaUeCTBE MUHEPATBHBIX YI0OPEHUI.

O6mast xapaktepuctuka 3nemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIMKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3UYECKHE U XUMHUYCCKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKCuibl yriieponaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JCHCTBME HA JKUBBIE OpPraHU3MBI,
MOJIyYCHUE U TMPUMEHEHUE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumore3a riao0albHOrO MOTEIJICHUS KiUMaTa, MapHUKOBBIN
addekt. YronpHas KuUcaoTa U €€ CoJM, X (PU3NUYECKUE U XUMHUYECKHUE CBOICTBA,
noJiydieHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, TaHOJI, TJINLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTh),
MPOJAYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W MPOMBIIUIEHHOCTH.
[TonsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKaX, YIJIEBOAaX — U UX
poJIM B OKM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TOJYYCHHE W
npumeHenue. CoenuHeHus KpeMmMHHs B mpupone. OOmme mpenctaBieHus 00
okcunie kpemausi (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHaibl: KepaMHUKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCJIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEJUWHEHHI (BO3MOYKHO HCIOJIb30BAHHE BHIECOMATEPUATIOB),
O3HaKOMJIECHME ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHE C
oOpasuaMmu ceppl M €€  COEAUHEHUSIMU  (BO3MOXHO  HCIOJIb30BAHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUS caxapa Mo JEHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHUE XUMHUYECKHX CBOMCTB
pa30aBiIEHHOI CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKInK Ha Cyabdar-
MOH W HaOJIOJeHUE NpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU



cBoiicTBamMu a3zora, ¢ochopa W UX COEAUHEHUU (BO3MOKHO HCIIOIH30BAHUE
BUJICOMATEPHAIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX yAOOpEHUH, MOIydYeHNUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOWCTB aMMHakKa, IpPOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3yUdeHUE MPU3HAKOB
UX IPOTEKaHUs, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEIbEO
(BO3MOKHO HCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), W3y4YCHHE  MOJEJen
KPUCTAIUTMYECKUX pEmIETOK anMasa, rpaduta, (ylsiepeHa, O3HaKOMJICHHE C
poleccoM aAcopOIMM  PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U W3YUYEHUE
CBOMCTB YTJIEKUCIIOTO rasa, MPOBEACHUE KAUECTBEHHBIX PEAKIMil Ha kapOOHAT U
CUJIMKAT-NOHBl W W3yYEHHE INPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BaxkHenmme HeMeTaJulbl U UX COCTUHEHUY.

Mera/uibl 1 MX COeJMHEHHS

OO01ast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmomgmyeckor cucrteMe xumudeckux daeMmeHTtoB JI. WM.
MenaeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTauimdeckasl CBs3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pemeéTka.  DJIEKTPOXMMHYECKHH  psil
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl Toy4eHus: MeTaioB. IloHATHE O KOPpPO3UM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3ud. CruiaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnpl: nonoxenue B [lepuognyueckon cucreme XUMHYECKUX
anemeHToB . . MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B MIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe HaTpus U Kanus). OKCUasl U
TUAPOKCUIBl HATpUsi M Kanusd. [IpuMeHeHWe IIEeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[Ilenouyno3eMenbHbIE METAUIBI MAarHMM W KaJIbLUWW: TOJIOKEHUE B
[Tepuomnueckon cucreMe xumuueckux anmeMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOKJI€HUE B Tpupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxueiiine coeauHeHUs Kainblus (OKCHUI, TUIPOKCHUA, COJIH).
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AmmoMUHHN: TIoJIokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHUE aToma, HaxOXJAeHHUE B Ipupone. Pusnyeckue U
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
AIFOMHUHUS.

Keneso: nonoxenne B [lepuoauueckon cucreMme XuMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupoae. Dusznueckue u



XUMHUYECKHE CBOMCTBA kenne3a. OKCuIbl, TuIpoKcu bl U conu xenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U NOJYYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYE€HHE PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
Kb W HaTpUsl C BOJOM (BO3MOYKHO HCIOJB30BAHHE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLlECCa TOPEHUS KEJIE3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJNB30BAHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMU HAa WMOHBI: MarHus, KajblHUs, aJlOMUHUA, LIUHKA, XKEJe3a
(1) u xeneza (III), meau (1I), HaGnrOAEHUE M OMUCAHUE MPOLECCOB OKPALIMBAHUS
IUITAMEHU HWOHAMHM HaTpusl, Kalnus M KajabUus (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB I'MIPOKCHUIA aTOMUHUS
Y TUAPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 337134 10 TeMe «BaxHelimue
METaJUIbl U KX COCAMHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XM3HM 4YeloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObITy. IlepBas momoins npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyKarouled cpenbl (MpeAenbHas IomycThuMast
KOHIIeHTpalus BemlecTs, nainee — [1/1K). Pons xumMuu B penieHun 3K0JI0rM4eCKux
po0em.

Xumuueckuii IKCnepumenm:

u3ydyeHre o0pasloB MaTepuaioB (CTEKJO, CIUIaBbl METAJJIOB, MOJUMEPHbIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeAMETHBIX CBS3€M MPU HM3yYEHHH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KakKk OOIIMX eCTECTBEHHO-HAyYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4yHbIM (DaKkT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCUpUKalusi, MEPUOJUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJENb, SBICHUE, NaPHUKOBBII
s eKT, TEXHOIOTHS, MaTEPHUAIBI.

@usuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIUJ,
W30TOINbl, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsij, MNPOBOJHHKHU,
NOJyIPOBOJHUKY, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS



peméTKa, CIiaBbl, (GU3NYECKUE BEIUYMHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.
buonorust: ¢ortocuntes, npixanue, Omocdepa, dKOCHCTEMa, MUHEPATbHBIC
yI00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.
['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBbI,
M0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIMIHOCTHBIE Pe3yJbTaThl OCBOSHUS MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsl JOCTUTAIOTCS B XOJ¢ OOydeHUs
XAMHHA B €IUHCTBE Y4YeOHOW M BOCHUTATEIHHOW JEATEIBHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMH POCCUHCKUMHU
COIMOKYJIBTYPHBIMH W JTYXOBHO-HPaBCTBCHHBIMH IICHHOCTSMH, TPUHATHIMH B OOIIECTBE MpaBWIaMU W HOPMaMH
MOBEICHUS M CIIOCOOCTBYIOT IIPOIIeCCaM CaMOITO3HAHUS, CAMOPA3BHUTHS M COITMATN3AINHA 00YJaIOIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS CHCTEMOW TO3WTHBHBIX
[IEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OTbITA JACSITEIIBHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHMSL:

IIEHHOCTHOTO OTHOIICHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACIICIUIO, TTOHUMAHUS
3HAYCHUS XMMHYECKOW HAyKW B KU3HHU COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(POpPMAIUEH O
MEPEIOBBIX JOCTIKEHUSX U OTKPBITUSX MUPOBOM M OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskKIaHCKOr0 BOCTIUTAHUSA:

MIPEICTABIICHUSI O COIMATILHBIX HOPMaXxX M MpaBUjIaX MEKIMIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE, KOMMYHUKATHBHON
KOMITETCHTHOCTH B OOIIECTBEHHO TOJIC3HOW, y4eOHO-MCCIICIOBATEIHCKON, TBOPUECKONH U JPYTUX BUIAX JEATCILHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW NEATENHHOCTH TPHU BBITIOJHCHUH YYCOHBIX, ITO3HABATEIbHBIX 3ajad,
BBITIOJIHGHUA XHMHYECKUX OKCIIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX TPOEKTOB, CTPEMJICHHS K B3aWMOIOHUMAHUIO W
B3aMMOTIOMOIITM B TPOIIECCE ITOM Y4eOHOMH JESITEIIBHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHUE M IMOCTYIKH CBOMX
TOBAPHIICH C MMO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHHUS MTOCIICICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIUH, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W COCTABJISIONINE OCHOBY JIUIS MOHUMAHUS CYIIHOCTA HAYYHOW KAPTHUHBI MHUPA, TIPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOJHOU CPENoil, O POIM XUMHUH B
MIO3HAHWUH STUX 3aKOHOMEPHOCTE;



NI03HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIEC HA TIOJYyYEHUE HOBBIX 3HAHUI MO XUMHH, HEOOXOJUMBIE 17151 OOBICHEHUS
HaAOJII0Ja€MBIX IPOLIECCOB U SIBJICHUMN, MO3HABATEIbHOW, MH(POPMALMOHHOW M YMTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEJIbHOW pabOThl C YYEOHBIMU TEKCTaMM, CIPABOYHOW JUTEPATYpOW, AOCTYNHBIMH TEXHUYECKUMHU
cpeacTBaMU HHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpPEC K OOYYEHUI0O M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K CaMO0OOpa30BaHMIO,
IPOEKTHON M HCCIEN0BATENbCKONW JEATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIIPaBICHHOCTH U YpPOBHSA OOydYeHUs B
JTaJIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHWE LEHHOCTH U3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBI 00pa3
YKU3HHU, OCO3HAHHUE MOCIEACTBUN W HENPUATHE BPEIHBIX NPHUBBIUEK (YMOTPEOJIEHUS ajJKOrojisi, HApKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOACHUS MpaBuil 0€30MaCHOCTU IpU OOpallleHUH ¢ XMMUYECKUMHU BEUIECTBAMH B OBITY U pEajbHOU
KU3HY;

S) TpyA10BOIro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuil U TpyAa pa3IMyHOTO POjJa, YBaXEHUE K TPYAYy U pe3ysibTaram
TPYAOBOM JESATEIBHOCTH, B TOM YHCJIE€ HAa OCHOBE NPHUMEHEHHUS IMPEIMETHBIX 3HAHUHM MO XUMHH, OCO3HAHHBIH BBHIOOD
WH/IMBUIYAJIbHON TPAaeKTOPUM MPOJOJIKEHUSI 00pa30BaHUsl ¢ YyUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIHON Mpo(eCcCHOHATBLHON NEATENbHOCTH M Pa3BUTHUS HEOOXOIHUMBIX
YMEHUM, TOTOBHOCTb aJIalITUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) DKO0JIOTHYECKOr0 BOCIIMTAHMS

HKOJIOTHUYECKH 1[e1eco00pa3HOe OTHOLIEHUE K MPUPO/IEe KaK UCTOYHHUKY JKU3HHU Ha 3eMile, OCHOBE €€ CYIIeCTBOBAHMUS,
NOHMMaHHE IIEHHOCTH 3J0pOBOTO M 0€30MacHOro o0Opas3a KHU3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIOJCHMS MPaBHJI OE30MAaCHOTO MOBEACHHS MpU
paboTe ¢ BEIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4YaeMble NPU HM3YYCHHM XHUMHH, JJIS PEIICHUs] 3a]ad, CBS3AHHBIX C
OKpYXarollel MPUPOJHON Cpenoil, i MOBBIIIEHUS YPOBHS SKOJOTMYECKOM KYJIbTYpbl, OCO3HAHHS TJI00ATBHOTO
XapakTepa SKOJIOTMYECKUX MPOoOIeM M MyTed MX PelIeHUs MOCPEICTBOM METOJ0B XHUMHH, 3KOJOTHYECKOTO MBIIUICHUS,
YMEHUS PYKOBOJICTBOBATHCS UM B II03HABATEIbHOW, KOMMYHUKAaTUBHON U COLIMAJIbLHOM MPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMEeTHBIX PE3yIbTaTOB BHIACIISAIOT 3HAYMMBIC JJIs1 (POPMUPOBAHUS MUPOBO33PEHHUS OOIICHAYYHbIC
MOHATHUS (3aKOH, TCOPHUS, IPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOeE.), KOTOPhIE UCIIOIb3YIOTCS
B CCTCCTBEHHO-HAYYHBIX YYCOHBIX MpEAMETaX M IO3BOJISIOT HAa OCHOBE 3HAHUW M3 ATUX MPEAMETOB (HOPMHUPOBATH
MPEACTAaBICHUE O IIEJOCTHOW HAydyHOW KapTUHE MHpA, U YHHBEpCAJbHbIE Yy4eOHbIC NEUCTBUSI (MO3HABATEJbHBIC,
KOMMYHHUKATHUBHBIE, PETYJISITUBHBIC), KOTOpbIe O0OECHeYMBalOT (POPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHBHOMY
IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOM ACATEILHOCTH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue JeiicTBuA:

YMEHUSI HCMOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHUW: PACKPBIBATH CMBICIT XMMHUYECKUX
MOHATUM (BBIACIATh, UX XapaKTEpHbIC IPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JPYTHMMHU TMOHSITHSMH), HCIOJIB30BATh
MOHATUS JIJI1 OOBSCHEHHUS OTICIbHBIX (PAKTOB W SIBJICHUM, BBIOMpPATh OCHOBAHHS M KPUTEPUM JUIS KiIacCHUDHUKAINH
XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUM, YCTaHABJIMBATH MPUUYMHHO-CICICTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3YUYEHHUs, CTPOUTH JIOTHYECKHE pacCyXkJeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, MO aHAJIOTHH), JAENaTh BBIBOABI M
3aKJIIOUCHUS,

yMEHHE MPUMEHSATh B TIPOIIECCE IMO3HAHUS MOHATHS (IPEIMETHBIC U METalpeAMETHbIE), CHMBOJINYCCKHE (3HAKOBHIC)
MOJICJIH, HUCTOJIb3yeMble B XUMHH, MPeoOpa3oBBIBaTh IIHUPOKO MPUMEHSEMBIE B XUMHUH MOJCIBHBIC IMPEICTABICHUS —
XUMHUYECKUW 3HAaK (CMMBOJI 3JIEMEHTA), XUMHUYecKas (opmylia U ypaBHEHHE XUMHUYECKOW pEaKIUU — TPU PEIICHUU
y4eOHO-IT03HABATEIIBHBIX 33/1a4, C YUYETOM ITUX MOJICIBHBIX MPEICTABICHUHN BBISBIISITH U XapaKTEPHU30BaTh CYIIICCTBECHHBIC
MPU3HAKN M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEHIECTB M XUMHUYECKHX PEAKIMi, BBISBIATH OOIINE 3aKOHOMEPHOCTH,
IIPUYUHHO-CJIEACTBEHHBIE CBSI3U U MMPOTUBOPEYUMS B U3YUAEMBIX IPOLIECCAX U SABJIECHUSX.

Ba3oBrbIe ucciaenoBarebCcKHe 1eHCTBUA:

YMEHUE UCTOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a TAK)KE B KAU€CTBE OCHOBBI 14
dbopMUpOBaHUSI TUIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHNE OMbITa MO TUIAHUPOBAHWUIO, OPTaHU3AlMA W TIPOBEICHUIO YYECHUYECKUX HKCIICPUMEHTOB, YMEHUE
HAOJIOIATh 32 XOJI0OM MPOIECCa, CAMOCTOATEIHLHO TIPOTHO3UPOBATH €T0 Pe3yabTaT, GOPMYITHPOBATH OOOOIIECHUS W BHIBOIBI
0 pe3yJibTaTaM MPOBEEHHOIO OIBITA, UCCIEAOBAHMUS, COCTABIISITH OTUET O MIPOJICIAaHHON padoTe.



Pa6ora ¢ nndopmanueii:

yMEHUE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAILIMIO PA3IMYHBIX BUAOB U (POpPM Ipe/icTaBICHUS,
MOJIy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (HAYyUHO-TIOMyJSIpHAs JHUTEpaTypa XUMHUYECKOTO COAEp>KaHUSA, CIPaBOYHBIC
noco6ust, pecypcsl lHTepHeTa), KpUTHYECKH OLEHUBATh MPOTUBOPEUMBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IWYHbIE METOJbl W 3alpochl MPU MOUCKE M OTOOpe MH(OpPMAIMM U COOTBETCTBYIOIIUX
JTAHHBIX, HEOOXOAUMBIX ISl BBIMIOJHEHHUSI YU€OHBIX M MO3HABATEIbHBIX 3a/a4 ONPEACIEHHOTO TUIIa, MPUOOPETEHUE ONbITA
B 00JIaCTU HCHOJIb30BaHUS HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJAJCHUE KYyJbTypOl aKTUBHOTO
WCIIOJIb30BAHUSL PA3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATH ONTUMAJIBHYIO (OpPMYy MpENCTABICHUS
MH(pOpMaIMU U WUTIOCTPUPOBATH PEIIaEMbIE 33/1a4l HECJIOKHBIMU CXEMaMU, uarpaMMamMu, IpyruMu popmMamu rpaguku
1 UX KOMOMHAIIMSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATh B IIPOLECCE YUEOHOW U UCCIIEI0BATENbCKON NEATEIbHOCTH UH(POPMALIUIO O
BIIMSIHUN ITPOMBIIUIEHHOCTH, CEJIBCKOTO X035CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH IPUPOAHON CPEBI.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUS 3a/1aBaTh BONPOCHI (B X0J€ AUanora v (Ujin) AUCKYCCUH) MO CYIIECTBY 00CYK/1aeMOM TeMbI, (pOPMYIHPOBATH
CBOM MPEJIOKEHNSI OTHOCUTENIBHO BBINIOJHEHUS TPEIIOKEHHON 3a/1a4U;

YMEHUS NPEACTABIATH MTOJYYEHHBIE PE3YNIbTAThl IO3HABATEIBHOMN EATEIBHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTAX;
JieN1aTh TPE3EHTALUI0 PE3yJIbTAaTOB BBINOJHEHUS XMMHUYECKOrO IKCIEPUMEHTa (J1abopaTOpPHOIrO OIbITa, J1ad0paTOpHON
paboTHI M0 UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

YMEHUSI Y4YeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM I1O3HABATEIbHOM M HCCIEI0BATEIbCKON
JESTENIbBHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COIJIACOBAHMS IMO3ULIUN
(o6cyxnenus, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbD», KOOPJMHAIIMS COBMECTHBIX JEUCTBUMN, ONpEAeIEHUE KPUTEPUEB
10 OIICHKE KA4eCTBA BBIMOJHEHHOU pabOThI U JIPYTHUE).

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSATENILHO ONPEACIISTh LeJIU AESTENbHOCTH, IIIAaHUPOBATh, OCYLIECTBISATh, KOHTPOJIUPOBATH U MPU
HEO0OXOIMMOCTH KOPPEKTUPOBAThH CBOIO JICSITEILHOCTD, BEIOUPATh Hanboiee 3p(HEeKTUBHBIE CIIOCOOBI peIICHUs YUeOHBIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOSATENIbHO COCTABIIATh UM KOPPEKTUPOBATH MPEIOKEHHBIN aITOPUTM ACHCTBUN TIPH
BBITIOJIHEHUH 33/IaHUI ¢ YYETOM MOJIyYeHHS] HOBBIX 3HaHUM 00 U3y4yaeMbIX OOBEKTaX — BEIIECTBaX U PEaKlUsX, OLIECHUBATh



COOTBETCTBHE MOJYUYEHHOIO pe3yibTaTa 3asBJICHHOMN 1[E]I1, YMEHUE UCIIO0Ib30BaTh U aHAJTU3UPOBATH KOHTEKCTHI,
IpeaiaraéMble B YCIOBUH 3aJaHUI

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB II0 OCBOEHUIO OO0A3aTENBHOTO COJEpkKaHUsS, YCTAaHOBJIEHHOIO JaHHOU
dbenepanpHOll paboueil mporpaMMoM, BBIJETSIOT: OCBOCHHBIC OOYYaIONIMMUCS HAyYHBIC 3HAHHS, YMEHHUS M CIOCOOBI
JENUCTBUMN, cIelIM(PUIECKUE JIJIS MPEAMETHOM 00JIacTH «XUMUS», BUJBI AESTEIHHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETaUU, TPEoOPa30BAHUIO M PUMEHECHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYAITUsIX.

K xoniy o0y4yeHus B 9 kiiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOKHBI OTPAKaTh CPOPMUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

e PACKpBIBATh CMBIC OCHOBHBIX XHMHYECKUX MOHSATUM: XUMHUYECKUM SJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH,
aHUOH, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, BAaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKas peaKius, XUMHUYECKas CBs3b, TEIUIOBOM A EKT peakiuu, MOJib, MOJSPHBIA 00BEM, pacTBOD,
AIEKTPOJIUTHI, HEINEKTPOJUTHI, 3IEKTPOJUTHYECKAs TUCCOIMAIUS, PEAKIMM HOHHOrO0 OOMEHa, KaTaiau3arop,
XUMHUYECKOE PAaBHOBECHE, OOpaTUMble U HEOOpATUMBIE PEaKLMU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHUCJIUTEIIb, BOCCTAHOBUTENb, OKUCIECHUE M BOCCTAHOBJIEHUE, AJIOTPONUs, aM(POTEPHOCTb, XUMUYECKAsI CBA3b



(KoBaJICHTHAsl, HOHHAs, METAJNIN4YecKas), KpUCTAIUIMUECKasl PeléTKa, KOPpPO3Usl METaIOB, CIUIABBI, CKOPOCTH
XUMHUYECKOM peaKInu, peaenbHo gqomycruMas konnenTpanus [IJIK BeniecTsa;

WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKHX IOHATUM W NPUMEHATh OTU IOHATHSA IPU OIMCAaHUHU
BEILIECTB U UX NPEBPALICHUN;

UCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JJISl COCTABICHUS (JOPMYJI BEIIECTB U yPaBHEHUN XUMUYECKUX PEAKIUH;
OINPEIENATh BAJICHTHOCTh U CTENEHb OKHMCICHHS XUMUYECKHUX DJIEMEHTOB B COCIMHEHMSX PAa3jIM4YHOIO COCTaBa,
IPUHAJICKHOCTh BELIECTB K OINpPENEIEHHOMY KIJIacCy COEAMHEHHH 1o (opmynaM, BUJ XUMUYECKOW CBA3H
(koBaJIeHTHas, MOHHAs, METAJUIMYECKasi) B HEOPraHMYECKUX COEIMHEHMSX, 3apsi MOHA 110 XUMUYECKOH QopMmyiie,
XapakTep Cpelbl B BOJHBIX pPACTBOPAaX HEOPraHUYECKUX COEJAMHEHHMM, THUN KPUCTAUIMYECKOW pEelETKU
KOHKpPETHOT'O BEILIECTBA;

packpbiBaTh cMbIch [leproaudeckoro 3akona J[. 1. MeHneneeBa 1 1EMOHCTPUPOBATH €ro IIOHUMAHUE: ONKUCHIBAThH
U XapakTepu3oBaTh TaOauuHyto popmy [lepuonnueckoid cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyarh IMOHSATHUS
«rnaBHasg mnoarpynna (A-rpynma)» U «mobouHas noarpynna (b-rpynma)», Manele ¥ OOJbIIME MNEPUOABI,
COOTHOCUTh OOO3HAYE€HHUs, KOTOPbIE HMMEIOTCS B IMEPUOAMYECKOW TaOIMIE, C YHUCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHSI aTOMOB XUMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsj Apa, o0lee YUCIIO IEKTPOHOB U paclpeiesieHue ux
[0 D3JEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX
COEIMHEHUH B MpEeNIax MajblX NEPUOOB U ITIaBHBIX IMOATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIACCU(PHUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHMYECKUE BEIECTBA, XUMHUYECKHE peakuuu (10 4YHuCiIy M
COCTAaBY YYACTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3(P(EKTy, MO M3MEHEHHIO CTENEHEH OKHCICHUS
XHMHYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0OIIME U CHEHU(PUUECKHEe XUMHUUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEILECTB,
NOATBEpPKIasi ONUCAHWE NPUMEpPAMU MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX
peaxKLui;

COCTABJISITh YPABHEHUS 3JEKTPOJUTUUECKON AUCCOLMALIMKM KUCIOT, IIEeJI0UYeld U COJIeH, MONHbIE U COKpalIEHHbIE
yYpaBHEHHUS PeaKkIUil MOHHOTO OOMEHAa, YpaBHEHUS PEaKIHMii, MOJTBEP)KIAIOIINX CYIIECTBOBAHUE T€HETHUECKON
CBSI3M MEXJy BELIECTBAMH Pa3JIMYHBIX KIJIACCOB;



PacKpbIBaTh CYITHOCTh OKHUCIMTEIHHO-BOCCTAHOBUTENIBHBIX PEAKUUN MOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO
OanaHca 3TUX peaKIHii;

POTHO3UPOBATh CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXHOCTH NMPOTEKAHUS XUMHUYECKUX
MPEBPAIICHUI B Pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XHUMHUYECKOTO
3NIeMEeHTa 1o (GopMylie COeAMHEHHS, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPAaBHEHHIO
XUMHUYECKOHN peaKlnu;

cOOIOaTh TIpaBHJia MOJB30BAHUS XUMUYECKOW MOCYIOW U JTaOOpaTOpPHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuIiIa
oOpaleHusi ¢ BEUIECTBAMH B COOTBETCTBHUU C WHCTPYKIHUSMHU IO BBIMOJTHEHHUIO JTA0OPATOPHBIX XHUMHUYECKHUX
OTBITOB 1O MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTIEKHUCIIOTO ra3a);

IPOBOJNUTH PEAKLMHU, MOATBEPKJIAIOIINE KaYeCTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB: PACIIO3HABATH OIBITHBIM
nyTéM XJOpUA-, OpOMHUI-, MOAUA-, KapOoHat-, (ocdar-, CUIMKAT-, Cyab(dar-, THUIAPOKCHI-UOHBI, KATHOHBI
aMMOHUS 1 MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKIX BEIIECTB;
NPUMEHATH OCHOBHBIC OTEpAIlMM MBICIMTEIBHON NEATETbHOCTH — aHAJM3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMAaTH3alIIO, BBIBIEHUE TPUUMHHO-CIEICTBEHHBIX CBSI3€H — JIJIs1 U3yUYEHHUs CBOMCTB BEILECTB U XUMHUECKUX
peaxiuii, eCTECTBEHHO-HAyYHbIe METO/bl MO3HAHUS — HAOJI0JIEHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN).

e 9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3jie/ioB U TeM (uudpossbie)
Ne ni/m Konrtpoubnbsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcesl
Pa3nen 1. BemecTBO 1 XMMU4YeCKHe PeaKIuu
but6mmoreka [IOK
1.1 Krnaccndukanuss XuMAYECKNX peakiui 6 1
Puican peartt https://m.edsoo.ru/7f41a636
1.2 XHUMHYECKHE PEAKIIU B BOJHBIX PACTBOPAX 8 1 1 bubnuorexa [JOK




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

bu6nmoreka [IOK

1.3 Tanorenr > https://m.edsoo.ru/7f41a636
Hroro no pazgeny 19
Pa3gen 2. HeMeTaJJILI M BX CO€IHHEHUS
bubnunoreka LIOK
2.1 Kucnopon u cepa 7 https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
22 Asot u pocdop 8 https://m.edsoo.ru/7f41a636
. bubnuorexa [{OK
23 YIIICPOJL 1 KpeMHHil ? https://m.edsoo.ru/7f41a636
Hroro no pazneny 24
Pa3znen 3. MeTaajabl 1 HX COeANHEHUA
| . bubmuoreka [IOK
3.1 Obmwe cpojicTsa MeTayuIoB 3 https://m.edsoo.ru/7f41a636
N bubnuoreka [{OK
3.2 Bakueiinme MeTaibl 1 X COeIUHEHUS 10 hitps://m.cdsoo.ru/Tf41a636
Hroro no pazneny 13
ITepBoHavyajbHbBIE IpeacTABJICHUS 00 bubmuorexa [JOK
4.1 9
OpPraHM4ecKHX BellecTBax https://m.edsoo.ru/7f41a636
Hroro no pazneny 9
PesenBHOE BHEMS 3 but6mmoreka [IOK
PBHOC Bp https://m.edsoo.ru/7f41a636
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9 KJIACC

Kosun4yecTBo yacos DJ1eKTPOHHbIE
Hara uudgposbie
Ne ni/m Tema ypoka Kontpoabnubie IIpakTn4yeckue dp
Bcero u3ydyeHusi  obpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 OKuCIUTENbHO — BOCCTAHOBUTEIbLHBIC 1 bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/00adb59e
’ OKHUCIUTEITEHO — BOCCTAHOBUTEIbHBIS 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb6b6
3 TemoBbie 3 HEKTHl XUMUYECKUX ] bubmuoreka [IOK
peaKuui. https://m.edsoo.ru/00adb7e2
4 CKOpOCTh XUMUYECKUX PEAKIU. 1 bubnmoreka [JOK
https://m.edsoo.ru/00adbac6
5 N3yuenue BIusHAS yCIOBUI 1 1




MMPOBCACHUA XUMHNYCCKUX peaKuHﬁ Ha
€€ CKOPOCTh

O6parumbie peaknuu. [TonsTue o

bubmuorexa [JOK

6 XUMHUYECKOM PaBHOBECHU. https://m.edsoo.ru/00adbcb0
CyimHocTb npoliecca
7 ANEKTPOJIUTUYECKON AUCCOLUALINH. bubnmoreka [JOK
Jucconmanus KUCIOT, OCHOBAHHE B https://m.edsoo.ru/00adbe9a
coleit
3 CunbHBIE U ClIa0bIe SIEKTPOIUTHI. bubnuoreka [IOK
CreneHp TUCCOIAIINM. https://m.edsoo.ru/00adc28¢c
9 Peakuun monHoro ooOmena bu6mmoreka [IOK
https://m.edsoo.ru/00adcade
10 ranccon aeopranmacenn commeri buGmaorexa LIOK
N https://m.edsoo.ru/00adcd68
B cBete npexacrasieHui TOJl u OBP
L raceon neopranmaconn commeri bumaorexa LIOK
N https://m.edsoo.ru/00add448
B cBete npeacrasieHui TOJl u OBP
I'unponus coneit. O0oOIIEHNE 110
12 TeMaM « Knaccudukanus XuMHIeCKux bu6mmoreka [JOK
peakiuity u « IIEKTPOIUTUYECKAs https://m.edsoo.ru/00add5d8
A CCOITHAIHS
Peuienne skcniepuMeHTaIbHBIX 33]1a4
13 o Teme «CBOMCTBA KUCIIOT, bubmuorexa [JOK
OCHOBaHMH U COJIEH KakK https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTOBY MPAKTUYECKass paboTa
Knaccudukanus XuMruaecKux
14 peakuuii» 1 «XUMUYECKHUE PEaKIINH B bubmorexa [IOK
https://m.edsoo.ru/00add9d4
BOJIHBIX PacTBOpax»
15 XapakTepuCTUKa rajJoreHoB bubnmoreka [JOK

https://m.edsoo.ru/00addd12




16 Xop. bubnnoreka [HOK
https://m.edsoo.ru/00addbfa
17 XJIOUpOBoL[opoz[: MOJIyYEHUE U bubnmoreka [JOK
CBONWCTBA https://m.edsoo.ru/00addecO
13 ConsiHasg KUCIIOTa U €€ COJn bubnmoreka [JOK
https://m.edsoo.ru/00addfe2
19 [lonyuenue COJ'I}I\IJ—IOI‘/'I KHUCIIOTBI U bubnnorexa [HJOK
HU3Y4YEHUE €€ CBOUCTB https://m.edsoo.ru/00ade104
20 XapaKkTepUCTUKA KUCIOPOJa U CEPbI bubnuoreka [IOK
https://m.edsoo.ru/00ade348
71 CBoiicTBa U IPUMEHEHUE CEPHI bubnnoreka [JOK
https://m.edsoo.ru/00ade488
2 CepoBonopon. Cynbhuasi . bubnuorexa [IOK
https://m.edsoo.ru/00ade64a
73 Oxkcup cepsl (IV). Cepuucras kuciora bubnnoreka [JOK
https://m.edsoo.ru/00ade64a
24 Okxkcup cepsl (IV). Cepuuctas xkucnora bubnuotexa [JOK
https://m.edsoo.ru/00ade802
. Pymenue skcrniepuMeHTanbHbIX 3a4a4 Bu6nuorexa LIOK
25 10 TEME
https://m.edsoo.ru/00adea28
« Kucnopon u cepa»
26 KonrtponsHas pabora o teme bubnnoreka [JOK
«lanmorensl. Kucnopon u cepa» https://m.edsoo.ru/00adec8a
21 Dummecaae ek coiorsa Bubmorera LIOK
aszora https://m.edsoo.ru/00adec8a
73 AmMUax. bubnuorexa [JOK
https://m.edsoo.ru/00adeea6
29 Conu aMMOHUS bu6mmoreka [IOK




https://m.edsoo.ru/00adf004

HonyquHe aMMHaKa U U3y4YCHUC CTO

bu6mmoreka [IOK

30 CBOICTB https://m.edsoo.ru/00adf180

31 A30THas KUCITIOTA. bubmuorexa [JOK

https://m.edsoo.ru/00adf306

3 CoJt a30THOM KHCIIOTEL. bubmuorexa [JOK

https://m.edsoo.ru/00adf518

13 docdop. bubnuorexa [JOK

https://m.edsoo.ru/00adf68a

34 Oxcun dhocdopa (V). Dochopras bubnuorexa [IOK
KHCJIOTA U €€ COJIU. https://m.edsoo.ru/00adfc20

35 XapakTepucTuka yriepoaa u bubnuoreka [IOK
KpEeMHHUS . AJUIOTPONHS yriiepoaa https://m.edsoo.ru/00adfd9c

36 XHUMHUYECKUE CBOMCTBA yIIIepoIa. bubnuoreka [IOK
AncopOrusi. https://m.edsoo.ru/00adfebe

37 VYrapHslii ra3 : CBOKCTBA, bubnuoreka [IOK
¢buznonaoruueckoe AeMcTrrue https://m.edsoo.ru/00ae006c

33 aneKI/ICJII<Ln71 ra3. YroipHas KUCJI0Ta U Bu6moTexa [IOK
€ COIH. RpYroBopoT yIicpona B https://m.edsoo.ru/00ae027¢
MIPUPOJIE.

" [lonyuenne okcnza yrn;:)po;:[a IV)mu BuGnnorexa [IOK
W3y4deHue ero CBOMCTB. Pacmo3HaBanue hitps-//m.cdsoo.ru/00ac054e
KapOOHATOB.

40 Kpewmuuii u ero coenunenus. CTexno. bubmuoreka [IOK
IlemeHT. https://m.edsoo.ru/00ae080a

41 O06o06mIeHne o Teme bubmmoreka [JOK

« Hemerammsi» https://m.edsoo.ru/00ae0bf2

42 O06o01IeHue 110 TeME bubmuoreka [JOK

« HemeTtame

https://m.edsoo.ru/00ae0e18




KontponsHas pabora mo teme

bu6mmoreka [IOK

43 « HemeTasb» https://m.edsoo.ru/00ae103e
44 XapaKkTepucTuKa METAJIOB bubnmoreka [JOK
https://m.edsoo.ru/00ael 156
45 HaxosJ1ieHre MeTasuioB B IPUPOJIE U bubnmoreka [JOK
ob111e crocoObl UX MOTY4EHHUS. https://m.edsoo.ru/00ael 156
o | awnsis caofioms ruion Baorssa LOK
" https://m.edsoo.ru/00ae1278
HanpspkeHUM MeTaioB. CIijIaBbl.
47 [IlenoyHbIe METAILIIBI. bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
43 [IlenouHbIe METAIIIBI bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
Maruwii. I_L[enoqfioseMeanme Bu6miorexa [OK
49 MeTasbl. BaxkHeiime coe [UHEHN ]
Kamb st HeCTKOCTS BOBL. https://m.edsoo.ru/00aecl5e8
50 AnoMuHMI. bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8
51 Bakueiine coenuHeHns allFTOMUHUS
57 Keneso. bu6mmorexa [IOK
https://m.edsoo.ru/00ae1886
53 CoenuHenus xenesa. bubmuorexa [JOK
https://m.edsoo.ru/00aelae8
s4 Pymenue skcriepuMeHTalNbHBIX 3a4a4 bubnnoreka [JOK
1o TeMe « MeTasl » https://m.edsoo.ru/00aelc64
55 Pemenue 3aga4 1mo teme bubmuoreka [JOK
« Metamnbsl» https://m.edsoo.ru/00aelc64
56 Pemenue 3amaumo teme bubmuoreka [JOK

« Metamnbl»

https://m.edsoo.ru/00ae1d86




Opranuueckast XUMUsi.

bu6mmoreka [IOK

57 1
https://m.edsoo.ru/00ae35e6
58 [IpenenbHable (HEHACHIIICHHBIC ) 1
YTJIEBOJAOPOBIL.
59 HenpenenbHble (HEHACHIILIEHHBIE ) 1 bubnmoreka [JOK
YTJIEBOAOPOIBI. https://m.edsoo.ru/00ae3de8
60 ITosumepsr 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae1750
[IpousBoaHbIe
61 1
yrieBo1opoA0B. CIIUPTHI.
Kap6onossie kucnotbl. Cli0KHbBIE
62 1
3¢upsL. KupsI.
63 YraeBosl 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae3£50
64 AMUHOKHMCIOTEL. belkn | bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [JOK
n 1
65 TOroBas KOHTPOJIbHAs paboTa https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
1T I 1
66 oaroToska k OT'3 https://m.edsoo.ru/00ae0dOa
bu6mmorexa [IOK
IT I 1
67 onroToska k OT'9 https://m.edsoo.ru/00adb33c
bu6mmorexa [IOK
68 Toaroroska k OT' ! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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