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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma 1O XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepainbHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C y4ETOM KOHIICTIIIMM TPENOAaBaHUs yd4eOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauusax Poccuiickoi
denepauni.

[Iporpamma no xumum 1aéT MpeACTaBICHHE O LENAX, OOIel CTpaTeruu
oOydeHHsI, BOCIIUTAHUS W PA3BUTHUA OOYYAIONIUXCS CPEJICTBAMU YYEOHOTO
npeaMeTa,  yCTaHABIMBaeT  00sM3aTeNbHOE  MPEIMETHOE  COJeplKaHue,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYpUpPOBAaHHE TIO
paszmenaM W TeMaM TPOrpaMMbl MO XHMHUH, OTPEICTAeT KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX M
BHYTPUIIPEAMETHBIX  CBSI3CH, JIOTMKM Y4EOHOTO TMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYarOIIUXCsl, ONpeNeNsieT BO3MOXKHOCTH TpEAMeTa IS
peanmzanuy TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIILHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs, a Takke TpeOOBaHUIA
K pe3yJbTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Yy4YCHHUsS MpeaMmeTa U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBLHON JCATCIBHOCTH OOYYarOIIErocs IO
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro NpeICTaBICHUN 0 MaTepPUAIbHOM €IMHCTBE MHPA, BAXKHYIO
pOJIb UrparoT GOpMHUpPYEMbIE XUMHEN MpPEeICTaBIEHUsI O B3aMMOIIPEBPALICHUIX
SHEPrUu U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEN
oOy4Jarommxcs, HABBIKOB HMX CaMOCTOSITEJIbHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI M YEJOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJIC, K UEIOBEKY, BHOCHUT CBOW BKJIaa B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbIie HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIaroTH4ecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUU c(hOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzydeHuro. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUA O XHMHUYECKOM JJIEMEHTE U BEHIECTBE U CHUCTEMbI TOHSATUHA O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TIOCIEAOBATEILHOTO Pa3BUTHs 3HAHWUW HAa OCHOBE TEOPETUUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YUEHHUSI O CTPOCHUHU aTOMa U XUMHUUYECKOU CBS3H;

— mpeacTtaBieHUN 00 DIEKTPOIUTUYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEIOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYyTOMY, BBINOJIHSIS  (DPYHKIMU  OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXKHOCTEH MPAKTHYECKOTO
MPUMEHCHHMS ¥ TIOJIYUCHUSI U3y4aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTaBICHUSA O XUMHYECKOW COCTABIISAIONICH HAayYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOU MPUPO/IbI, ICHHOCTHOTO OTHOIICHHUS! K HAYYHOMY 3HAHHIO
¥ METOJIaM IO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C MPUBJICUCHUEM
3HAHMM W3 paHee M3YyUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKaroMHUi MUDP»,
«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOTUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HayKM  Kak  00JIacTH  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KAaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BAXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYHMHBIX OOOOIICHHIT MHUPOBO33PEHUECKOIO
XapakTepa, SA3blKa HayKd, B MPUOOIICHUH K HAyYHBIM METOJaM IO3HAHMS TPH
M3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHUNW W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENbCKON JIEATETbHOCTH, OCBOCHHHM TMpaBUil 0O€30MacHOr0
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydyeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAUEHUE MPUOOPENIN TaKUE LEIH, KaK:

— ¢dopMHpOBAaHHE WHTEICKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
OOy4JarommXcs K CaMOCTOSITENIPHON MO3HABATEIBHON NESITebHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHH, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOy4JaromMMHCS  OMBbITa  PAa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MUMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JIJISl PA3JIMYHBIX BUIOB ACSATEIbHOCTH;

— (¢dopmupoBaHue 00IIEeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOMU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPY’KAIOLIEr0 MUpPA, UCIOJb3Yys 3HAHUS U ONBIT, NOJYYEHHBIE NPU U3YYEHUU
XUMHH, TPUMEHATh MX NPU PELIEHUH NpOoOJEeM B TOBCEIHEBHOM >KU3HU U
TPYAOBOH AEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN /Ji1 BBIPAOOTKH SKOJOTUYECKU
1[€JeCO00pa3HOro MOBEACHHUS B OBITY W TPYIAOBOM JAESITENIBHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 310POBbS U OKPYKAIOLIEH IPUPOSHOUN CPELBI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHHMS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias U  HANpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcao 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XUMHH Ha YpOBHE
OCHOBHOT0 001Iero 00pa3oBaHus, coCTaBisIeT B 9 kinacce — 68 yacos (2 yaca B
HEJICITIO).



COIEPKXAHUE OBYYEHUA
9 KJIACC
BemecTBo 1 XUMHYeCKasl peaKuus

ITepnonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
. . MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHX JJIEMEHTOB TNEPBBIX TPEX IMEPUOJOB, Kalusl, KAIbIUA U UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepuomuueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BeliecTBa: BUAbI XUMUYECKOW CBSI3U. TUIBI KPUCTAIITUYECKUX
pEIETOK, 32aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTATUTUMYECKON PEIIETKH
Y BUJIa XUMHUYECKOM CBSI3H.

Knaccudpukanms u  HOMEHKJIaTypa  HEOPraHMYECKHUX  BEIECTB.
XUMUYECKHE CBOWCTBAa BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCJIMHCHUM, TeHETUYECKas CBA3b HECOPTaHMYECKUX BEIIECTB.

Knaccudpukanys XUMUYECKUX peakIuid MO pa3IMuHbIM Mpu3HakaMm (I10
YUCJTy U COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY d(deKTy,
110 W3MEHCHHMIO CTENCHEH OKHCJICHUS XUMHUUYECKHX DJIIEMEHTOB, IIO
o0paTUMOCTH, TI0O YYaCTHIO KarajauzaTopa). OK30- M DSHIOTEPMHUYECCKHE
peaKuu, TEPMOXUMUUECKUE YPABHEHMUSI.

[TonsiTue o ckopoctu xumuueckou peakiuu. [lonsaTre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHYECKUX peakiusx. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peaknuax. llonstue o kartanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpbHI, BIUSIONIME HA CKOPOCTh XMUMHUUYECKOW pEaKIUU WU
MOJIOKEHUE XUMHUYECKOTO PABHOBECHSI.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIBHBIC  PEAKIIMK, DJIEKTPOHHBIM  OajaHC
OKUCJIUTEILHO-BOCCTAHOBUTEbHOW  peakiuu.  CocTaBieHue  ypaBHEHUM
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI € HUCIOJb30BAHUEM METOJa
AJICKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTHYECKON JIUCCOITUAIINH. DIIEKTPOJIUTHI u
HEIJIEKTPOJUTHl. KaTuoHbl, aHMOHBL. MexaHW3M JOUCCOLMAIMK BEUIECTB C
Pa3IMYHBIMU BUJIAMU XUMHYECKOU cBsizu. CteneHs auccoruaiuui. CUibHbBIE U
cnaObIe ATEKTPOTHUTHI.

Peakiiuun wonHOro oOMeHa. YCIIOBHUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TIOJIHBIE M COKpAaIIéHHBbIC HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHCJIOT, OCHOBAaHUWM U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUYECKON
nucconnanyu. KayecTBeHHbIE peakiui Ha HOHBI. [IOHSITHE O TUAPOIU3E COIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHUE C MOJICJISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BCIIIECTB — METAIOB U HEMETaIoB (rpaduTa M aiMasa), CIOKHBIX BEIICCTB
(x;mopuga HaTpus), MCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOM
peakMu  OT  BO3JCHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICJIOBAHHE
3JIEKTPOIIPOBOJTHOCTH PACTBOPOB BEIIECTB, MpoIEcCa IUCCOLUUAINAMN KHUCIOT,
iea04eit U coyieit (BO3MOXKHO MCIOJIb30BAHKE BHIEO MAaTEPUAJIOB), MPOBEACHUE
OTBITOB, WIIOCTPUPYIOMINX MPU3HAKK MPOTEKAHUS PEaKIuii MOHHOro OOMEHa
(oOpazoBaHme ocaaka, BBIJICICHHE Tra3a, OOpa30BaHHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIMUX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
(ropenwue, peakiuu pa3I0KeHu, COCJTMHECHUA), pacro3HaBaHHUE



HEOPTraHUYECKUX BELIECTB C IOMOIIBIO KAaYECTBEHHBIX PEAKIUN Ha HOHBI,
pelIeHre 3KCIEPUMEHTANIBHBIX 3aa4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mas xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI ATOMOB,
XapaKTepHble cTeneHu okuciaeHus. Ctpoerue u (pu3nvecKue CBONCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHUMHUYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3auMoOJEiCTBUE C MeTajylaMu, HEMeTaUlaMH, IieiaoyamMu). XJIOPOBOJOPOA.
ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOIYyYEHHE, IPUMEHEHUE. JleiicTBue
XJIOpa ¥ XJIOPOBOAOPO/JIAa HA OPraHU3M 4YeJIOBEKa. BakHeuIume XJI0pUAbl U UX
HaXO0XJEHUE B IPUPOJIE.

O6mast  xapakrepuctuka ds1eMeHToB  VIA-rpynmbel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKkTepHble cTeneHu okucieHus. CTpoeHue u pusndyeckue
CBOMCTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHbBIC
MoIU(UKALMK KUCIOPOJa U cepbl. XUMHUYECKHE CBOICTBa cepbl. CepoBOAOPOI,
cTpoeHue, ¢u3Mueckue W XUMHU4Yeckue cBoicTBa. OKCHIBI Cepbl  Kak
NpPECTAaBUTENN KHUCIOTHBIX OKCuAoB. CepHass KuCIOTa, (U3MYECKUE U
XUMHYECKHE CBOMCTBa (00IIMEe Kak TMpeACTaBUTENs Kiacca KHUCIOT U
cneruduyeckrue). XUMUYECKUE PEaKIINy, JeKalllie B OCHOBE MPOMBIIIIEHHOTO
crocoba moxydeHus: cepHoil kucnotel. [Ipumenenue cepHoit kucnotel. Conu
CCPHOi KHCJIOTBI, Ka4CCTBEHHAS peakuusi Ha Cyabdar-uoH. HaxoxaeHue cepsl
U e€ coeMHEeHUI B mpupoje. XUMHUYECKOE 3arpsi3HEHUE OKpYKarollell cpeabl
COCIMHEHUSMH Cepbl (KUCIOTHBIC JTOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPALIECHUS.

OO6mast xapakTepucTuka 31eMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE€ CTENEHU OKHUCIEHUA. A30T, pPACHpOCTpPaHEHHE B
npupoje, pu3nueckue U XuMuueckne cBorctra. KpyroBopor a3ora B nmpupoje.
AMMHAK, ero GU3NICCKHE U XUMUYECKUE CBOICTBA, MOIyICHUE U IIPHMCHEHHC.
Comu aMMOHHS, WX (U3MYECKHE W XUMHYECCKHE CBOWCTBA, NPHMCHEHHC.
KauectBeHHas peakiius Ha MOHBI aMMOHHS. A30THas KUCJIOTa, €€ IMOJIy4eHHE,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOIIME KakK TMpeACTaBUTENS Kiacca
KucnoT u crneuuduueckue). Vcmonap3oBaHre HUTPATOB U COJIEH aMMOHHS B
KaueCTBe MHUHEPATBHBIX yA0OpeHUH. XUMHUYECKOEe 3arps3HEHHE OKpY Karomen
Cpelbl COeAMHEHUSIMU a30Ta (KUCJIOTHBIE OX/IU, 3arPSI3HEHUE BO3/IyXa, MTOYBBI
u BojioéMoB). Docdop, amnorponHbie Mogudukanun docdopa, puznueckue u
xumudeckue cBoiictBa. Oxcua Qochopa (V) u  docdopnas kwucnora,
dbu3uUecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocdaroB B
KaueCcTBE MUHEPATbHBIX yI0OpEHUH.

O6mast  xapakrtepuctuka d1meMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUS. YTJEPOJl, ajlIOTPOIIHbIE
MOAU(UKAINKA, PACHPOCTPAHCHHE B MPHUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouusi. KpyroBopot yriepona B npupoje. OKcuasl yriepoja,
uX (QU3NYECKHEe W XUMUYECKHE CBOWCTBA, JICHCTBHME HA KUBHIC OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHE MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yriepogaa (IV), rumoteza r100anbHOrO MOTEIUICHUS KIWMaTa, TMapHUKOBBIM
abdext. VYrompHas kuciaora u e€ cond, UX (PUINUECKHE W XUMHUUYECKHE
CBOICTBa, MOJy4YeHUE W MpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Vcmonp3oBanne KapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIICHHOCTH U
CEIIbCKOM XO3SMCTBE.

[lepBoHauanbHble TOHATHS OO0 OpPraHUYECKHX BEIIECTBaX Kak O
COEIMHEHUAX yriiepoja (MeTaH, 3TaH, TUJICH, alleTHICH, 3TaHOJI, TJIULEPHUH,
yKCycHasi kuciota). llpupoaHble HCTOYHHMKM  yIJ€BOAOPOAOB  (Yroib,



MPUPOAHBIN ra3, HeTh), IPOAYKTHI UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TpOMBINLIEHHOCTU. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XKUPAX,
Oenkax, yrieBojax — U UX POJU B JKM3HU uyelloBeKka. MarepuaabHOE €IUHCTBO
OPraHNYECKUX U HEOPTAHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TIOJy4YCHUE U
npumenenne. CoenuHeHusi KpeMHusi B mpupoje. OOmue mpeacraBieHus o0
okcuge kpemuus (IV) u kpemaueBoit kuciore. CUIMKAThI, ©X UCIOJIb30BaHUE B
OBITY, B IPOMBINLJICHHOCTU. BaxkHelne cTpouTeabHbIe MaTepralibl: KepaMHKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 6€30MmacHOr0 UCIOJIH30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3yyeHrne oOpa3IOB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTHI, MPOBEICHUE KaueCTBEHHBIX PEaKIIMi Ha XJIOPU/-UOHBI U HAOII0ICHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaKAOIINE (PU3NUECKUE U XUMHUYECKUE
CBOMCTBAa TaJOTEHOB W HX COEJUHEHHH (BO3MOXXHO HCIIOJb30BaHUE
BUJCOMATCPUAIIOB), O3HAKOMIICHHE C 00pasuamu XJIOPHIOB (TraJOreHH0B),
O3HAKOMJICHHME C o0pasmamMu cepbl U €€ COeaUHCHHSIMU (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAONIOACHUE TMpolecca OOYTIMBaHUS
caxapa MoJ JACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, H3Y4YEHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOW  KHCIOTHI, IPOBEJCHUE
KayeCTBEHHON peakuuu Ha cylabpaT-uoH © HaOMI0JIeHHe TMpu3Haka eé
POTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaAMU a30Ta, ¢ocdopa u ux
CoeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEpHAIOB), oOpas3amMu
a30THBIX U (pochOpHBIX YIO0OpEeHUH, MoaydeHrue, coOupanue, pacriosHaBaHUE U
U3yUYCHHE CBOMCTB aMMHaKa, IMPOBEJACHHE KAUYECTBEHHBIX pEakKIMid Ha HOH
aMmMmoHuss U  (QochaT-uOH W U3yYEHHE TPHU3HAKOB WX IPOTEKAHUS,
B3aMMO/JICMCTBUE KOHUEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEJIbl0 (BO3MOKHO
UCIIOJIb30BAHUE BHUJECOMATEPUATIOB), HU3YUYCHHE MOJEIEH KPUCTALINUYECKUX
pemérok anMmasza, rpaduTa, QyIepeHa, O3HAKOMJICHHE C IPOIIECCOM
a7IcOpOIIMKM PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIIEM M YCTPONCTBOM
IPOTHUBOTA3a, TOJydeHHE, COOMpaHHWEe, paclo3HaBaHUE M HM3yUYCHHE CBOMCTB
YIJAEKUCIIOTO Ta3a, IPOBEJACHHUE KAaueCTBEHHBIX peakIiuii Ha KapOoHAT H
CUJIMKAT-UOHBl U M3YYCHHE TMPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMIICHUE C
NPOAYKIIUEH CHJIMKATHON MNPOMBIILUICHHOCTH, PEUICHUE 3KCIEPUMEHTAIBHBIX
3az1a4 o treme «BakHelne HeMeTaJuIbl U UX COEIUHEHU)).

MeTta/uibl M UX COETHMHEHMSI

OO6miass xapakTepUCTHKAa XHUMHUYCCKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBaHMHM HX T0J0KeHUA B [lepuoanueckoi cucreme XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi atroMoB. CTpoeHre MeTauioB. Meramnueckast
CBSI3b U METAJUIMYECKass KPUCTAIMYECKAs PenIéTKa. DIEKTPOXUMHUYCCKUN PsiJl
HANpsDKEHUM MeTaioB. PHU3MYECKME W XHUMHUYECKHUE CBOMCTBA METAJLIOB.
O6mme crocoObl momydeHus: MeTawioB. [loHATHE O KOPPO3WHM METaJIOB,
OCHOBHBIE CTIOCOOBI 3amMTBl WX OT Koppo3uu. CrmaBbl (cTalb, YYTyH,
TIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY M TIPOMBIIIIIICHHOCTH.

[[lenoynble  MeTauibl: TOJOXEHWE B llepuommyeckord  cucrteme
xuMHu4eckux 31eMeHToB . 1. MeHneneeBa, CTpo€HHE UX aTOMOB, HAXOXKICHUE
B mnpupoje. Pu3nyeckue U XHMMHUYECKHE CBOMCTBAa (Ha TMpUMEpEe HATPUA U
kanusi). OKCuAbl W THAPOKCHUIBI HAaTpusi W Kanusa. [IpuMeHeHue IeI0UHbIX
METAJIJIOB U UX COCTUHECHU.

[[lenoyHO3eMENbHBIE METAUIBI MarHuii HW KaJbIM: TOJIO)KEHUE B
[Tepuonuueckoit cucreme xumudeckux osnemeHTtoB J[. WM. Mennaeneena,



CTPOEHUE HMX AaTOMOB, HaxOxJcHHE B mnpupoje. Ou3znueckue U XUMUYECKHUE
CBOMCTBA MarHus W Kalbllusd. BakHeHIne COCAWHECHHS Kaiablius (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BO/BI U CIIOCOOBI €€ YCTpaHEHUS.

Anmromunuii: mnonoxeHue B llepuonnueckoil cucTeMe XMMHYECKHX
anemeHntoB JI. M. MeHnpeneeBa, CTpOGHHME aTOMa, HAXOXIECHHUE B IPUPOJE.
dusznyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHUS. AMQOTEpHBIE CBOWMCTBA
OKCHJIa U TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoi CUCTEME XUMHUYECKUX JIEMEHTOB
. 1. Menneneesa, CTpoeHHE aToOMa, HaxXOXAEHHUE B npupoae. Pusnyeckue u
XUMUYECKHe CBOMCTBa skene3a. OKcuubl, TUAPOKCUAL U conu sxene3a (II) u
xenesa (III), ux coctas, cBOKCTBA U TOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C oO0pasllaMud METAJJIOB M CIUIaBOB, MX (PU3UUYECKUMHU
CBOMCTBaMH, U3Yy4Y€HHE PE3yJIbTaTOB KOPPO3UU METALIOB  (BO3MOXXHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHJIA
KaJIbIIUsI M HATpPUs C BOJOM (BO3MOKHO HCIIOJB30BaHUE BHUJICOMATEPHUAIIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOW BOJIbI, IIPOIIECCA TOPEHUS Kelie3a B KUCIOPO/Ie
(BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPHAIOB), TMPU3HAKOB TMPOTCKAHUS
KAUYE€CTBEHHBIX PEaKI[Mii Ha MOHBI: MarHUs, KaJblUsl, aJTFOMUHUS, IMHKA, JKEJIe3a
(I) u xeneza (III), menu (II), HaOmOOEHWME W ONHUCAHHE MPOIIECCOB
OKpalllMBaHHs IUIAMCHU HOHAMHM HATpHUs, Kalusid W Kbl (BO3MOXXHO
UCIIOJIb30BaHUE BHJICOMATEPHUANIOB), HCCIeAOBaHUE aM(pOTEPHBIX CBOMCTB
TUJPOKCHIA AJTIOMUHUS W TUIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenime MeTauibl U UX COCIUHEHUSY.

XUMHA U OKPYXKAKIIAA Cpeaa

BemecrBa u Marepuassl B OBCEIHEBHOM KU3HM 4elloBeKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momorp npu
XUMHUYECKHUX 0KOrax U OTPaBIICHUSX.

XUMHUYECKOe 3arps3HEeHNE OKPYKalollen cpe/ipl (MpeebHas JoImycTuMas
KOHIIeHTpauusi BemiecTB, gainee — II[JIK). Poap xumMum B penieHuu
AKOJIOTUYECKHUX TTPOOJIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB MaTEepPHUAIIOB (CTEKIIO, CIIJIaBbl METAJJIOB, MIOJITUMEPHbBIE
MaTepuabl).

Mescnpeomemmnuwie ceaszu

Peanuzanusa mexnpeaMETHBIX CBSI3€H MPU W3YyYEHHH XMMHUU B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHM, SBISIIOIIUMXCSA CUCTEMHBIMH JUISI OTHEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccupuKanus, TMePUOANIHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJIECIMPOBAHUE, U3MEPEHHE, MOJENb, SBJICHUE, MapHUKOBBIN
a3 peKT, TEXHOIOTHS, MaTCPHUAITBI.

dus3nka: marepusi, atoM, dJECKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHU]I,
M30TOMNbI, PAJUOAKTUBHOCTh, MOJICKYJA, 3JEKTPUYECKHU 3apsl, MPOBOIHUKH,
MTOJTYIIPOBOAHUKH, JHAJICKTPHKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€  COCTOSIHME  BEIIEeCTBA, ra3,  pacTBOpP, PaCTBOPUMOCTb,
KPUCTAJNIMYECKasT pEemETKa, CIUIaBbl, (U3UYECKUE BEIUYHMHBI, EIUHUIIBI
W3MEpPEHUS, KOCMUYECKOE MMPOCTPAHCTBO, NIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: gorocunres, apixanue, 6mocdepa, IKocUcTEMa, MUHEPATIbHbBIE
yA00pEeHUs, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.



I'eorpadus: atmocdepa, rugpocdepa, MUHEpaibl, TOPHBIE MOPOJIHI,
TIOJIC3HBIC HCKOIIaeMble, TOTUTHBO, BOJIHBIC peCypCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMHU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMpeHue OnbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

IIEHHOCTHOTO  OTHOIIEHUSI K  OTEUYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAUI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHopMalMer O TEPEeaOBBIX JOCTIKECHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHONW XWMHH, 3aWHTCPECOBAHHOCTH B HAy4YHBIX 3HAHHUSAX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4yeOHOMCCIE0BATeIbCKOM, TBOPYECKOW M APYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESATEIHHOCTU
IIPU BBIMOJIHEHUU YY€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MNOBEIEHUE M IOCTYIIKHM CBOMX
TOBapHUIIEH C MO3ULIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTaBIISIOLINE
OCHOBY ISl TOHUMAaHHMSI CYIIIHOCTH HAYYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

NO03HABAaTEIbHbIE MOTHUBBI, HAllPAaBJICHHbIE HAa MOJIyYEHUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIe mJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIICKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHOM  JIUTEpAaTypoM, JIOCTyMHBIMHU  TEXHHUYECKUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  HUCCIEA0BATEIbCKON
JESTEHPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHSI 00yUYeHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIIOACHUS TMpaBwil  OE30MAaCHOCTU  MpHU
oOpaIieHny ¢ XAMUYCCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUE K TPYAY U pe3ysibTaTaM TPYAOBOU JEATEIIbHOCTH, B TOM YHCIIC
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHJMBUAYabHOW  TPACKTOPUM TMPOAOJDKEHHMS 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MoTpeOHOCTEH, yCHemHon TpoPecCUOHATBHON JeATebHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omnacHoro odpasa >KW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, IMOTy9acMbIC TIPU U3YYCHUU XUMUH, JJIS
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW MTPUPOTHON Ccpeaou, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOT'O MBIIIUICHHUS, YMEHUSI PYKOBOICTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIJIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUS MHPOBO33PEHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpHs,
OPUHIINIL, TUMOTE3a, (GaKT, CHCTeMa, NPOIECC, IKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 HOTUX NpPeaMeToB  (HOPMHPOBATH
NpEeJICTaBlIieHne O I[EJOCTHOM HayyHOW KapTMHE MHpa, U YHUBEpCAJIbHBIC
yueOHbIe JIeWCTBHs (MO3HAaBaTEIbHbIE, KOMMYHUKATHBHBIE, PETyJsTUBHbBIC),
KOTOpBhIE 00€cTeunBarOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU EeATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TPH OCBOCHUU
3HAHHWI: PACKPBIBATH CMBICT XUMHUECKUX TOHITHH (BBIIEISATh UX XapaKTepPHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHUM, BHIOUPATh OCHO BAaHUS
U KpUTEpUH [JIs KIAacCU(UKAIIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCE IO3HAHWS TMOHATHA (TIPEIMETHBIE H
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh MIUPOKO TPHUMEHIEMBIE B XUMHUU MOJCITbHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyia
1 ypaBHEHUE XUMUUYECKON pEaKIHWH — MPHU PENICHUH y4eOHO-TIO3HABATEITHLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTAaBICHUN  BBISBIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJACTBEHHBIE CBSI3M U MPOTHUBOPEUHS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yMEHHE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Jig (HhOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHUe OMbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUYEHUYECKUX JKCIEpPUMEHTOB, YMEHHME HaO0JI0JaTh 3a XOJIOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
U BBIBOJIBI TIO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIETOBAHUS, COCTABIATH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMeHUE BBIOMpATh, aHATU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI PU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 33J1a4 OMPEACIEHHOTO TUIIA, MPUOOPETECHUE OMBITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJIB30BaHUS PA3JIMUHBIX TMOHMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY HpeaCTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH peIlaeMble 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE UCIOJIb30BaTh MW aHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOIO0 XO35WCTBA M TPAaHCHOpPTA HA COCTOSHHE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaThb BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) MO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINIOJHEHHS TPEAJIOKEHHON 3aa4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MPE3CHTALMIO
pEe3yJbTAaTOB BBIMOJIHEHUS XHUMHUYECKOTO 3KCIEepUMeHTa (J1abopaTOpHOro
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENICKON  JIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSMHU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI NEATeIbHOCTH, MIAHUPOBATD,
OCYLIECTBIIATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BEIOMpaTh Haubosee 3(hPeKTUBHBIE CIOCOOBI PEIICHUSI YUEOHBIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WA KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJTyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO PE3yJibTaTa 3asBICHHOW €U, YMEHUE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTBI, NpeiaracéMble B YCIOBUH
3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO

COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA Hay4yHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, cneuuduyeckue IS TpeAMETHOM obnactu «XuMUA», BUIBI
NEATENBHOCTA MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPIPETaLNH,
mpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydenuss B 9 kijacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PpACKpHIBaTh CMBIC OCHOBHBIX XUMUUYECKUX TMOHSATUM: XUMUYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHO€ BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTh, CTEIICHb
OKUCJICHUS, XUMHUYECKasi peaklusi, XUMHUYECKas CBA3b, TEIJIOBOU
3 ekt peakuuu, MOJIb, MOJSPHBIA 00BEM, PacTBOp, DIECKTPOIUTHI,
HE3JICKTPOJIUTBI, JNEKTPOIUTAUECKAS] TUCCOLMALIUS, PEAKIIUY MOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC PEAKIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHUCICHHWE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XHUMHUUYECKas CBs3b (KOBaJEHTHAaS,
WOHHAs, MeTa/NInYecKas), KpHUCTAJUIMUecKass pemeTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKON pEaklHH, MpPeaeIbHO
nonyctuMas konuentpanus [/IK BemecTsa;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHI H
OPUMEHATH 3TH MOHITHUS NPYU ONMCAHUH BELIECTB U UX NIPEBPALICHU;

e HCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (OopMyIl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMpENeNsATh BaJE€HTHOCTb U CTENEHb OKHUCIEHHUS XUMHUYECKHX
AJIEMEHTOB B COEJAMHEHUSAX PA3JIUYHOrLO COCTaBa, NPHUHAMJIECKHOCTD
BEIIECTB K OINpPEACNIEHHOMY KIJIAacCy COEAMHEHHWH Mo (opMyliaM, BU
XUMHUYECKOW CBSI3M  (KOBAJICHTHAs, HWOHHAs, METaUIMyecKas) B
HEOPraHMYCCKHX COCAMHCHUSX, 3apsil HOHA 110 XUMHYECKOH (opmye,
XapakTep CPeibl B BOAHBIX PACTBOPAX HEOPraHMYCCKUX COCAMHCHHIL,
THUIl KPUCTAUIUYECKOU PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cMbIch Ilepuonnueckoro 3akona JI. M. MeunneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepU30BaTh
Tabmunyto Gopmy lleprogudeckoit CUCTEMbI XUMHUECKHX dJIEMEHTOB:
paznuuath MOHATUS «TJaBHas moAarpymnna (A-rpynmna)» U «moOodHast
noarpymnmna (b-rpynma)», manpie u Oonblive MEPHOIbI, COOTHOCUTH
0003HaueHUsI, KOTOPHIE HUMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
AMEMEHTOB (COCTaB W 3apsia sapa, oOIee YHCIO JIIEKTPOHOB U
pacrpefielieHue HX 10 DJJIEKTPOHHBIM CJI0SIM), OOBSICHATH OO0IIME
3aKOHOMEPHOCTH B U3MEHECHHUH CBOMCTB JIEMEHTOB U UX COCIMHEHUN B
npejaeiax MajblX NEPUOJOB U TJIAaBHBIX MOATPYHI C YYETOM CTPOECHUS
UX aTOMOB;

e KiJacCU(UIMPOBATh  XUMHYECKUE  DJIEMEHThI,  HEOPraHUYECKHE
BEIECTBA, XMMUYECKHE PEAKIMU (IT0 YUCTY U COCTaBy y4aCTBYIOUIUX B



peaKIuu BEHIECTB, MO TEIJIOBOMY 3((PEKTy, MO0 U3MEHEHUIO CTETeHEN
OKHCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U CreUPUIESCKUE XUMHUUECKUE
CBOMCTBa MPOCTHIX W CJOXKHBIX BEHIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMyu MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YpPaBHEHHUSI DJIEKTPOIUTHYECKOM JTUCCOIMAIMM KHUCIIOT,
LIEJI04YE€ M COJIEM, MOJIHBIE W COKpaUIEHHBIC YPAaBHEHUS PEaKLUU
MOHHOTO  OOMEHa, YpaBHEHHUS  peaklud,  IMOJATBEPKIAIOIINX
CYILIECTBOBAHME T'€HETUUYECKOUN CBSA3M MEXKIY BEIIECTBAMU Pa3IMUHBIX
KJIACCOB;

PacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUil
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS,
BO3MOKHOCTU TPOTEKAHUS XUMUYECKUX MPEBpAIICHUN B Pa3IUYHBIX
YCJIOBUSIX;

BBIYHUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MacChl
BEIIIECTB, MAacCCOBYIO [IOJIF0 XHUMHYECKOrO JJeMeHTa 1o (dopmylie
COCIMHEHHUs, MAaCCOBYIO JIOJIFO BEIIeCTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl MO YPaBHEHHUIO XUMUUYECKOW PEaKIInu;

coONIroIaTh  MpaBWja  TOJIB30BAaHUS  XMMHUYECKOW TMOCYAOM W
nabopaTopHbIM O0OpYJAOBaHMEM, a TaKXe TMpaBWiIa OOpAaIICHHUS C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIMUSIMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB MO TMOJIYYEHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKUCIIOTo rasa);

NPOBOAUTh pEaKIMH, TMOATBEPKIAIOIINEe KAaueCTBEHHBIH COCTaB
pPa3IUYHBIX BEIIECTB: pAclo3HaBaTh OMNBITHBIM NYTEM  XJIOPHUA-,
Opomuna-, wuomua-, KapOoHaTt-, ocdar-, cuaukar-, cyiabdart-,
TUJAPOKCU-MOHBI, KATHOHBI aMMOHHUS MU MOHBI M3YYEHHBIX METaJUIOB,
PUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
NPUMEHSITh OCHOBHBIE OIEpAlMUd MBICIUTEIBHON NEATETbHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
BBISIBJICHUE TIPUYMHHO-CIICJICTBEHHBIX CBSI3€M — JJI U3y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHid, E€CTECTBEHHO-HAyYHbIE METOMIbI
NO3HaHUsI — HAOIOJIeHNEe, U3MEpPEHNE, MOJIETUPOBAHUE, YKCIIEPUMEHT
(peasibHBIN u MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KUIIACC

KoaunuecTBo 4acoB

Ne HaumeHoBaHue pa3ae/ioB

DJIeKTpOHHbIe (L (POBbIE)

KoHTpoJbHbIE IIpakTH4eckue
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yriayOneHue 3HaHUH . 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IENIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHOBHBIC
1.2 3aKOHOMEPHOCTH 4 bubmorera [JOK
' P . https://m.edsoo.ru/7f41a636
XUMHUUYECKUX pPeaKImil
DJIEKTPOJIUTHYECKAS
13 JIUCCOIIHALIHS. 8 1 1 bu6mmoreka [IOK
' XHUMUYECKUE PEaKIIU B https://m.edso0.ru/7f41a636
pacTtBopax
Htoro o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO1as xapakTepHuCTHKa
P P bubmuoreka [JOK
2.1 XUMHYECKUX DJIEMEHTOB 4 1

VIIA-rpynmsl. ["anorenst

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

99 OO1as xapakTepuCcTUKa 6
' XUMUYECKUX JIEMEHTOB

bu6mmoreka [JOK
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

VIA-rpynnel. Cepa u eé
COCIMHCHU A

OOmast xapakTepuCTUKa

53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
dhochop 1 ux coenMHEHHS
OO01as XxapakTeprucTUKa
XUMHUYCCKUX DJIEMEHTOB By 110K
noNIMoTeKa
2.4 IVA- .Y
rp}iHHH fiepoiH 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U BX
COCTMHECHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.eds00.ru/7f41a636
3.9 Baxneiine MeTamibsl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro o paszneny 20

Pasnen 4. Xumus n okpy»kaomas cpeaa

41 BemmecTBa u Mmarepuarel B 3 bubnunoreka [JOK
' JKU3HU YeJIOBEKa https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmotera [JOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpoabHnbie IIpakTnyeckue
Bcero U3ydeHust o0pa3oBartejibHbIE
/ padoThI padoThI
pecypcsbl
n
[lepnoanueckuil 3aK0H.
bu6moreka [IOK
[Iepnoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
N. MenneneeBa B
3aKOHOMEPHOCTH B
. bu6moreka [IOK
M3MEHEHUHU CBOICTB
2 1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MEPUOTOB -
Knaccudukanus u bubnuoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEILECTB 2
Buabsl XuMHUUECKOH CBSI3U U bu6mmoreka [JOK
4 TUIIBI KPUCTATUTUYECKHUX 1 https://m.edsoo.ru/00adbac
PELIETOK 6
Kontponbras padora Nel
5 o teme «IloBTopenue u ! 1
yri1yOJaeHue 3HaHUH
OCHOBHBIX Pa3ZelioB Kypca



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

8 Kmacca»

Krnaccudukarus bubmmoreka [JOK
6 XUMHMUYECKUX PEaKLU 110 https://m.edsoo.ru/00adbch
PAa3JIAYHBIM [TPU3HAKAM 0
[Tonsatne o ckopoctn
. bu6moteka [IOK
XUMUYECKON PEaKInu.
7 https://m.edsoo.ru/00adbe9
IToHATHE O TOMOTE€HHBIX U N
TETEPOrEeHHBIX PEAKIIHUIX =
TloHaTHE O XUMHUYECKOM
paBHOBecuH. DAKTOPBHI,
bu6moreka [IOK
BIIUSTFOIITME HA CKOPOCTH
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKkiuu u c
MOJIOKEHHUE XUMHUYECKOTO -
paBHOBECHs
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTaHOBHUTEIbHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [IOK
ANEKTPOJIUTUUECKON
10 https://m.edsoo.ru/00adcd6
mucconuanyy. CHIIbHBIE U g
ca0bIe AJIEKTPOJIUTHI -
bubmuoreka [JOK
HNonnsle ypaBHEeHHS
11 N https://m.edsoo.ru/00add44
peakimit
8
XUMHYECKHE CBOUCTBA Brbmaorexa LJOK
12 https://m.edsoo.ru/00add5d

KHCJIOT U OCHOBAaHHUH B

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

CBETE MpeCTaBICHUIN 00
BIEKTPOIUTHYECKON
JMCCOIMALINT

XHUMHYECKHE CBOUCTBA

COJICH B CBETE bu6mmoreka [{OK
13 | mnpexacrasnenuii 06 https://m.edsoo.ru/00add8b
BIEKTPOJIUTHYECKON 2
JTIUCCOINAITAN
n bu6moreka [IOK
OHSITHE O THUAPOIIN3E
14 . https://m.edsoo.ru/00add9d
coyen
4
OGoGerHe 1 bu6moreka [IOK
15 . https://m.edsoo.ru/00adddl
cHUCTeMaTH3aIlnsl 3HaAHUI 5
[TpakTruueckast padota Ne 1.
bu6moreka [IOK
«Pemenue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3a7a4» -
KontponbHas padorta Ne2
10 TeMe
bubmuoreka [JOK
«DNEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOLIMAITNS. 0
XHUMHUYECKUE PEAKIIUU B B
pacTBopax»
OO1as xapakTepuCcTUKa bubnuoreka [IOK
18 raJloreHOB. XMMUYCCKHE https://m.edsoo.ru/00addfe

CBOICTBA Ha nmpumMepe

2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

XJopa

XnopoBogopoa. CossiHast
KHCJIOTa, XUMHWYCCKHUEC

bu6mmoreka [{OK

19 . https://m.edsoo.ru/00ade10
CBOCTBa, MOJTy4CHHUE, 4
MIPUMCHCHHE B
[IpakTueckas padora Ne 2
bu6moteka [IOK
o teme «lloyuenune
20 N https://m.edsoo.ru/00ade34
COJISTHOU KHUCIIOTHI, o
n3ydeHue e€ CBOHCTB Bl
Beruucnenus no
bu6moreka [IOK
YPaBHCHUSIM XUMHUYECKHX
21 N https://m.edsoo.ru/00ade48
peaKIui, eciii OJTUH U3 g
peareHTOB JIaH B U30BITKE -
bu6mmoreka [IOK
OO6mras xapakTepucTuka
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl 3
ANIOTpONHBIE
MOIU(DUKAITUN CEPBI.
¢ P N bubnuorexa [JOK
Haxosxnenue cepsl u e
23 . https://m.edsoo.ru/00ade64
COCIMHCHUH B TIPUPOJIC. .
XHWMHYECKUE CBONCTBA B
cepol
CepoBo10pO1, CTPOCHHUE, bubmuoreka [JOK
24 | ¢usnyeckue U XUMHUYECKHUE https://m.edsoo.ru/00ade80
CBOMCTBA 2
bub OK
25 | Oxkcunsl cepol. CepHast nomrorexa L

https://m.edsoo.ru/00adea?



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

KHCIIOTA, (PU3UYECKHE U
XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

[ee)

XUMUYECKUE PEAKIINH,
JIEKAIIME B OCHOBE
MIPOMBIIIJIEHHOTO criocoda

bu6moteka [IOK

26 | moJy4eHus: CepHOU https://m.edsoo.ru/00adec8
KUCIOThL. XUMHUYECKOE a
3arpsI3HEHUE OKPYKarolen
CpeIbl COSTMHEHUSIMU CEPhI
Beruncnenune maccoBoit bu6moreka [IOK
27 JIOJTM BBIXOJ1a MPOJYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO6mras xapakTepucTuKa
AeMEHTOB V A-TPyTIIbI. bubnuorexa [JOK
28 A30T, pacipocTpaHEHHUE B https://m.edsoo.ru/00adeea
npupoie, Gu3nvIecKue u 6
XUMHUYECKHE CBOMCTBA
AMMuak, ero pusnyeckue bubnuoreka [JOK
29 M XUMHUYECKHE CBOMCTBA, https.//m.edsoo.ru/00adf00
MOJIy4Ye€HUE ¥ IPUMEHEHHE 4
[IpakTiueckas padota Ne 3
o Teme «llomyuenue bubmorexa HOK
30 o https://m.edsoo.ru/00adf18
aMMuaKa, u3y4eHue ero 0
CBOMCTB» =
N bubmuoreka [JOK
31 A30THas KHCIIOTa, ¢& B

https://m.edsoo.ru/00adf30



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA

[op)

Hcnonp3oBanue HUTPATOB
U COJIE aMMOHHS B
KayeCcTBE MUHEPAIbHBIX

bu6mmoreka [{OK

32 | ynoOpenuii. XumMudeckoe https://m.edsoo.ru/00adf51
3arpsiI3HEHUE OKPYKarOIIen 8
Cp€abl COCANHCHUAMN
azoTa
®ocop. Okeup dpochopa
(V) 31) q)ic@opﬂij) KI/I(cbnopTa, bubmorera [JOK
33 https://m.edsoo.ru/00adf68
CbI/ISI/I‘—IeCKI/Ie U XUMHUYCCKHUEC a
CBOICTBa, MOJIy4YCHHE
Hcnonws3oBanue docdaTton
B KQ4ECTBE MUHEPAITBHBIX bubnuorexa [JOK
34 | ynoOpenwmii. 3arps3HEHHE https://m.edsoo.ru/00adfc2
MIPUPOJIHON CpelIbl 0
dhocdaramu
Yraepon,
bu6mmoreka [IOK
35 PAcpOCTPaHEine B https://m.edsoo.ru/00adfd9
npupoje, Gpuznueckue u c
XUMHYECKUE CBOMCTBA
Oxcunpl yriaeposaa, ux
¢bu3nyeckre 1 XUMHUYECKHUE bubnuoreka [IOK
36 CBOMCTBA. DKOJIOTUYECKUE https://m.edsoo.ru/00adfeb

MpoOJIeMBbl, CBSI3aHHBIE C
okcuoM yriepona (IV)

e



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

VYronpHasg KUcioTa U €€

bubmuoreka [IOK

37 https://m.edsoo.ru/00ae006
coJia
c
[Ipaktudeckas padora Ne 4
o teme "llonyuenue bubnuotexa [JOK
38 | yrmekwucioro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-uOH"
[TepBoHAUYATBHBIC TIOHATHUS
bu6moreka [IOK
00 OpraHMYecKux
39 https://m.edsoo.ru/00ae054
BEIECTBaX KaK O e
COCIIMHEHUSX yIIIepo/ia -
. bu6moreka [IOK
Kpewmuuii u ero
40 https://m.edsoo.ru/00ae080
COEIMHEHUS .
[TpakTruueckast pabota Ne 5.
Pemenue
bu6moreka [IOK
AKCIEPUMEHTAJIbHBIX 3a7a4
41 . https://m.edsoo.ru/00ae0bf
o teMme «Baxkueiinue )
HEMETaJUIbl U UX B
COEJIMHEHUS
KonTtponsHas padota Ne3
. bubmuoreka [JOK
o teme «Baxueiinue
42 https://m.edsoo.ru/00ae0el
HEMETaIIJIbl U UX g
COEIMHEHUS =
43 OO1as XxapakTepucTuKa bubnmoreka [JOK

XUMHWUYCCKHX JJICMCHTOB —

https://m.edso0.ru/00ae103



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaIoB. Merauindeckas e
CBSI3b U METaJIJINYecKast
KPUCTAJUINYECKasl PELIETKA.
du3znyeckue CBOCTBA
METAJJIOB
XuMHYecKre CBOMCTBA
METAILIOB. bu6morteka [IOK
44 . https://m.edso0.ru/00ae115
DNEeKTPOXUMHUYECKUHN PSiJT 6
HaNPsDKCHUN METAIIIOB
OO0mume crnocoOsl
MTOJTyYEHUST METAJIJIOB.
CnnaBsl. Beraucienus mo bu6moreka [IOK
45 | ypaBHEHUSM XUMHUYECKHX https://m.edsoo.ru/00ael15
peaKIui, eciii OJTUH U3 6
peareHTOB COJICPYKUT
npuMecu
[TonsaTre o Koppo3uu Bubmrorexa ITOK
46 https://m.edsoo.ru/00ael27
METAJIJIOB g
bu6mmoreka [IOK
47 [IlemouHbIC METAILIBI https://m.edsoo.ru/00ael14b
2
OKCHIBI M THIPOKCH/IBI Brbmaorexa LJOK
48 https://m.edsoo.ru/00ael4b
HATpUsSI U Kalus »
49 [IlenouyHo3emenbHbIE bubnuoreka [JOK

METaJlJIbl — KaJlbIIUM 1

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

Mar"duu

8

Baxxneiiie coeITMHEHU

bu6mmoreka [IOK

50 https://m.edsoo.ru/00ael5e
KaJIbLIAS g
51 O06o0mIeHue u
CUCTEeMaTH3alMs 3HAHUH
KécTkocTh BOABI U bubmmorexa TOK
52 . https://m.eds00.ru/00ae188
CHoCcoObI €€ yCcTpaHeHUs 6
[IpakTueckas padora Ne 6 bubnuoreka [IOK
53 o Teme "YKECTKOCTh BOIBI https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPAaHEHHUS " 8
bu6moreka [IOK
54 ATIOMUHHI https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe CBOICTBA bubmorexa [OK
55 P https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THAPOKCHIA 4
bu6mmoreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcupl, THAPOKCHUBI U bubmuoreka [JOK
57 cosmm xkenesa (I1) u sxenesa https://m.edsoo.ru/00ae35e
) 6
58 O6o0menue u

CHCTeMaTHu3allus 3HaHuH



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

[Ipaktuyeckas padora Ne 7.
Pemrenne
IKCIIEPUMEHTAILHBIX 33124

bu6mmoreka [IOK

59 . https://m.edsoo.ru/00ae3de
mo Teme «Baxxuewnine g
METaJUIbl U UX
COCTMHCHUSY
Brrunciaenus mo
YPaBHCHUSM XUMHUYECKHX
peaKkuuii, €Clii OJUH U3
bu6moreka [IOK
60 PearcHToB Jas B u3obITice https://m.edsoo.ru/00ae175
WM COACPIKUT MIPUMECH. 0
Brranciaenns MaccoBoi -
JIOJIA BBIXOJ1a TTPOTYKTa
peakiuu
61 O600mmenue u
CHUCTeMaTH3aIlnsl 3HaAHUI
KonTtponsHas padota Ned
62 mo TeMe «BaknHeime
METaJIbl U UX
COCITUHCHUSY
BemectBa u matepuainsl B bubnuoreka [JOK
63 IMOBCCAHEBHOM JKU3HHU https://m.edsoo.ru/00ae3f5
yeoBeKa 0
XUMUYECKOE 3arpsi3HeHNE bubmorexa LIOK
64 . https://m.edsoo.ru/00ae427
OKpY’KaroIel cpe/ibl 0
65 | Pousib Xumuu B penieHun bubnuorexa LIOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

IKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae427
0
PesepBHbIi ypoK. bubnuorexa [JOK
66 O06o0061IeHNE U 1 https://m.edso0.ru/00ae0d0
cucTeMaTu3anys 3HaHui a
PesepBHbIi ypoK. bubnuoreka [IOK
67 O06001menne u 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anus 3HaHu| [+
PesepBHBIil ypOK. bubnuoreka [IOK
68 O06001menne u 1 https://m.edsoo.ru/00ad9ch
cUCTEMAaTH3aIs 3HaHUH 2
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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

YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



