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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1Mo XUMHUM Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs COCTaBieHa Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOW MPOTpaMMBbl
OCHOBHOTIO 0011ero o06pa3oBanus, npeacrapieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl paboueld mporpaMMbl BOCIIUTAHUSL M ¢ YYETOM KOHIICTIIIMM IMPENOoIaBaHUs
ydyeOHOro mpenMera «XuMHUS» B 00pa3oBaTelbHbIX oOpraHu3zanusax Poccuiickoi
Oenepanun.

[TporpamMMa mo xuMuu JaET MPECTABICHUE O IIENIAX, OOIIeH cTpaTeruu oOyudeHus,
BOCIIUTAHUS U Pa3BUTHUSL OOYYAIOIIMXCS CPEACTBAMHU YUYEOHOTO MPEaMETa, YCTaHABIUBAET
o0s13aTeNbHOE TMPEAMETHOE COJIepKaHUe, MPEeAyCMAaTpUBAET paclpelieieHue €ero 1o
KJIaccaM M CTPYKTYPUPOBAHUE MO pa3liesiaM U TeMaM IMPOTrPaMMbI 110 XUMUH, OMPEACISIET
KOJIMYECTBEHHBIE M KAUYECTBEHHBIC XAPAKTEPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJEA0BATENBHOCTh U3YUEHUSI XUMHUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€M, JIOTMKM Yy4yeOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OO0yJarommxcs,
ompeensieT BO3MOXKHOCTH IMpeAMeTa Ui pealu3alid TpeOOBaHMM K pe3ylbTaTaM
OCBOECHHMSI OCHOBHOW 0OO0Opa3oBaTEIbHOM MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHMs, a TaKKe TPEOOBAHHWM K pe3ysbTaTaM OOy4deHUS] XMMHHM Ha YPOBHE Liejied
U3Y4YeHHUs TpeIMeTa M OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIbHOU JESATEIHHOCTU
00y4aromerocsi o OCBOCHUIO y4eOHOTO COAEepKaHUS.

3HaHWE XUMHHM  CIYXUT OCHOBOM it (OopMUpOBaHHMS  MHUPOBO33PEHUS
oOyyJaronierocsi, €ro MpeACTaBICHU O MaTepualbHOM €IWHCTBE MHpA, BAXKHYIO POJIb
UTparoT GopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMONPEBPAIICHUSIX SHEPTUU U 00
HBOJIIOIIMU BEUIECTB B MPHUPOJE, O MyTSIX PEHICHUS TI00aNbHBIX MPOOJeM yCTOWYUBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, JHEPrE€TUUYECKOM, MHUILIEBOM MU 3KOJIOTHYECKOU
0€30MacHOCTH, POOJIEM 3IPaBOOXPAHCHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH /g caMopa3BUTUS U (HOpMUPOBaHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U HyHKIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEN
oOyyarouuxcs, HAaBBIKOB ~ HMX  CaMOCTOSITEIbHOM  yuyeOHOM  JESTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M UCCJICIOBATEILCKUX YMEHUM, HEOOXOUMBIX KaK B MOBCEIHEBHOM
KU3HH, TaK U B MPO(HECCUOHATHHOU IEATeIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAyIHOTO MBIIIICHHUS], 3aKJIaIbIBAET OCHOBBI I[€JIOCTHOTO
B3IJIsIa HA EIUHCTBO TPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTalloM B
bopMUPOBAHUM €CTECTBEHHO--HAYYHON TPAMOTHOCTU 00YYarOITUXCS;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJl B DKOJIOTHYECKOE OOpa3OBaHUE
0o0ydJaronmxcsi.



JlanHble HampaBieHHs B OOyYEHUMM XUMHM OO€ECIEUMBAIOTCS  CHELM(PUKON
CoJlep)KaHusl y4eOHOro MpeaMeTa, KOTOPBIN SIBISIETCA MEAarornyecky aJarnTUPOBAHHBIM
OoTpakeHHeM 0a30BOI HAyKU XMMHUHU Ha OMPEIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 001Iero oOpa3oBaHUs OpPUEHTHPOBAH Ha
OCBOEHHE OOYyYaloIMMUCS CHCTEMbl [€PBOHAYAJIBHBIX TIOHATUNH XHMHH, OCHOB
HEOPraHWYEeCKOM XMMHMM M HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHATHA OPraHWYECKON
XUMUH.

Ctpykrypa conaepkaHHs TMpPOrpaMMbl IO XHUMUU CGHOPMUPOBaHA HA OCHOBE
CHUCTEMHOTO IToAX0/a K €€ nzydeHuto. CoaepkaHue CKIaabIBacTCs U3 CUCTEMBI IIOHATHN O
XMMHYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MMOHATHI 0 XUMHUYECKOM peakuuu. O0e 3TH
CHUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 MPHUHIUITY NTOCIEN0BATENBHOTO PAa3BUTHS 3HAHUMN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTAaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BHBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K JIPYyromy,
BBIMOJHAS (QYHKUMUM OOBSICHEHHUS M TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUA W
BO3MOKHOCTEM NPAKTUYECKOTO IPUMEHEHHMS U NIOJIyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl M0 XUMHUHM CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHAYECKOM COCTABIAIOIIEN HAyYHOW KapTUHBI MUpPA B JIOTHMKE €€ CUCTEMHOM ITPUPOJIBI,
LIEHHOCTHOT'O OTHOUIEHUSI K HAYYHOMY 3HAHMIO M METOJaM INO3HaHMS B Hayke. M3ydeHue
XMUMHH TPOUCXOAUT C MPHUBJICUECHUEM 3HAHUM U3 paHEe U3yYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromnii Mmup», «brosorus. 5—7 knaccol» U «DOuU3nKa. 7 Ki1accy.

[Ipn u3yyeHMH XUMHH MPOUCXOAMUT (HOPMHUPOBAHME 3HAHUM OCHOB XUMHUYECKOU
HAayKM Kak oO0JacTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON JESATENbHOCTU
YeJIoBeKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KyJbTYpbl. 3aJjaua yueOHOro npeaMera
COCTOMT B (POPMHUPOBAHMM CHUCTEMbl XHMUYECKUX 3HAHUW — BaXKHEWIIUX (HaKToOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKUX  TOJOXKEHUH, JOCTYIMHBIX  0000IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, sI3blka HAyKH, B MPHOOLIEHMH K HAYYHBIM METOJIaM
MO3HAHUA NPU U3YYEHUH BEIECTB U XMMUUYECKUX peakuui, B GOPMUPOBAHUU U PA3BUTUN
NO3HABATEJIbHBIX YMEHUH W HX NPUMEHEHUU B Y4YeOHO-TIO3HABaTEIbHOM U yueOHO-
UCCIIEIOBATENIbCKON  JICATEIIBHOCTH, OCBOEHUHU IMpaBWil O€30MacHOro oOpalleHus C
BEILIECTBAMHU B IOBCEJHEBHON JKU3HU.

[Ipy wu3yyeHMHM XWMHM Ha YPOBHE OCHOBHOrO 00IIEero 0Opa3oBaHMsS BaKHOE
3Ha4YE€HHE MPUOOPETH TaKUe 1EJIH, KaK:

—  (GOpMHpOBAHHWE  HWHTEUIEKTYallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSITEJIbHOMY  MPHUHATHIO  PEIICHUI,
CIIOCOOHOM a/1alTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;



— HaIpaBJIECHHOCTh OOYYEHHS HA CHCTEMAaTHYECKOE MPHUOOIIEHHUE O00YyJaromuxcs K
CaMOCTOSITEJIbHOW TMO3HABATEIbHOW JEATEIbHOCTH, HAYYHBIM METOJIaM IIO3HaHMS,
bOpMUPYIOITUM MOTHUBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K XMMUMU;

— obecrnieyeHre yCJIOBUH, CIOCOOCTBYIONTUX MTPHOOPETCHHUIO 00YUYAIOIIMMUCS OIbITa
pa3HOOOpa3HOM JEATENIbHOCTH, TI03HAHUS W CaMOIIO3HAHUS, KIIOYEBbIX HAaBBIKOB
(KTIOUEBBIX KOMITETCHITUM), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JJIsI Pa3JIMYHBIX BHUJOB
JIeSITEILHOCTH;

— (popmupoBanue 001l HYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B
TOM YHCJIC YMEHUN OOBSICHATH M OIICHWBAThH SIBIICHUS OKPYXKAIOIIETO MHpPa, WCTIOIB3YS
3HAHWS W ONBIT, TOJYYCHHBIC TMPH H3YYCHUH XUMHUHU, TPUMEHSITh UX TPH PEHICHUU
po0sIeM B TOBCEAHEBHOM JKU3HU M TPYAOBOH JCATEIHHOCTH;

— ¢opMupoBaHuEe Yy OOYYAOIMXCS TYMAaHHUCTHUYECKUX OTHOIIECHWUW, MOHUMAHMSI
IIEHHOCTH XWUMHYECKUX 3HAHWA JUII BBIPAOOTKH OKOJOTHYECKH I1€JIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYJOBOH JIESITEIHBHOCTH B ILIEJISIX COXPAHEHHS CBOETO 370POBbS U
OKPYKarOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITMTaHUIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHU K
O0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIBHEHIIIETO 00yUCHHS.

OO6miee 4yucaO0 4YacoB, OTBEAEHHBIX JJISI U3YYEHUsS] XMMUU Ha YPOBHE OCHOBHOTO
00111eT0 00pa3oBaHus, COCTABISIET B 9 Kiacce — 68 yacoB (2 yaca B HEJEINIO).



COJEP) KAHHUE OBYUEHUS

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepunoanueckuii 3akoH. Ilepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX OJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaims u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYCCKHEC
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PeaKIUid MO pa3IMuHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomMy 3ddexrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHIOTEPMUUYCCKUE PEaKIINH, TEPMOXUMHYCCKUEC
YpPaBHCHUHA.

[lonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepPOTEHHBIX
peakuusx. [lonstue o karanuze. [loHsTHe 0 XMMHUYECKOM paBHOBecuU. DaKTOPBHI,
BIIMSIIOIINE HA CKOPOCTh XHMHUYECKOM PEAKIMU U TMOJIOKEHHE XHUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBienue YpPaBHEHUI

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPOIUTHIECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M OuCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE W COKpAll€HHbIE HOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEII[ECTB — METAJIOB W HeMeTaioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), MCCIEOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakiuu



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEILECTB, MPOLECCAa JAUCCOLMALMM KHUCIOT, LIENOYEd U CoJied
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIHUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne um (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJNOTeHOB. XMUMHUYECKME CBOWCTBA Ha INpPHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHass KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJy4YeHUE, NPUMEHEHHE. JlelicTBre
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (¢uU3NYECKHE M XUMHYECKHE CBoilcTBa (0oOuue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCIMHEHHI B TPHUPOAC. XUMUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, pacHpOCTPAHEHHE B MPUPO/IE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue 1 XMMHUYECKUE CBOMCTBA, oJyyeHue U npuMeHnenue. Coir aMMOHMUS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUE U XHUMHUYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKaroIIel cpeabl COeTMHEHUIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPAIBHBIX yI00pEHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (1V), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
ahdexT. YronpHas KucIoTa U €€ COMu, nX (PU3NIECKue U XMMHUIECKHUE CBOMCTBA,
noiydyeHue W npuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, ITAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: KMUpax, Oelkax, YyriieBoJiax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuHueBoil kucinote. CHIMKATBI, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIINe CTPOUTENbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYeCTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAMOIMNE (PU3NUECKHE M XUMHUYCCKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YCHUE XUMHUUYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE



BUJICOMATEPHAIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX yAOOpEHUH, MOIydeHue,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEAKIMi Ha MOH aMMOHHS U (pocdar-woH u mM3ydeHne NMpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3Yy4YCHHE MOJENen
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMHUYECKHUH  pAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
crocoObl MosydeHuss MeTayioB. lloHATHE O KOppO3MM METalIOB, OCHOBHBIE
CrocoObl 3auMThl X OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemenToB JI. M. MenzeneeBa, cCTpoeHHE UX aTOMOB, HaXOXKICHHUE B IPUPOLIE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HATpusd W Kanus. [[puMeHeHue IIEIOYHBIX METAUIOB MW UX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3ndecKkue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHEeHUs KaiblUs (OKCHUI, THUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOxAcHHE B mpupone. Pusnyueckue u
XUMHUYECKHE CBOMCTBA altOMUHMS. AM(POTEpHbIE CBONCTBA OKCUIA U THAPOKCHUIA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THApoKcH bl U conr xernesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA H MOJyYCHHE.



Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIIaBOB, WX (U3UYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HATpUsl C BOJOM (BO3MOXKHO MCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  IPOTEKAHMS
KaueCTBEHHBIX PEAKIM Ha MOHBI: MarHusi, KaJbllMs, aJIOMUHUS, [IMHKA, Kejle3a
(I u xenesza (111), mexu (11), HaOmOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblusg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHIA aTIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTANIBHBIX 3aj1a4 10 TeMe «Baxueriue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyKalollehd cpenbl (MpeaesbHas JOomycTUMas
KOHIIeHTparus BemecTs, aanee — [1JIK). Poias xumuu B penieHun 3KoJI0rHuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peannsanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4dHbId (DakT, rumores3a, 3aKoH,
TEOpHsl, aHallM3, CHUHTE3, KIacCU(PUKALMs, TEPUOJAUYHOCTh, HaOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJElb, SBJIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

dusznka: marepusi, aTroM, OJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3apsisi, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, C€AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
y0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOYyYEeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATEIbCKOW, TBOPYECKOW W JAPYTUX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIPOILIECCE OTOM Yy4eOHOW EeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKHM CBOMX TOBApPHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEICTABICHNUSI O BELIECTBE M XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOMU
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;



WHTEpPEC K OOYYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO00pa30BaHUIO, MPOEKTHOW W  HCCIIEIOBATEIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH W YPOBHSA OOY4YEHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUH U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS ajJKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOAMMOCTA COOJIONIEHUs TpaBWil OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodecchii U TpyJa pa3audHoro poja,
YBaXKEHHUE K TPYAy M pe3yibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAHUE [IEHHOCTU 3JI0POBOIO U
Oe3omacHOoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeH HUX PEIICHUS MOCPEICTBOM METOJIOB XUMMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHHUS OOIEHAy4YHBbIE TIOHATHUS (3aKOH, Teopwus,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHBIC yUeOHbIE IEUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpbIE O0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.



Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUSA

ba3oBble 1ornyeckue aeficTBusA:

YMEHUSL HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
TOHSTUS JJI1 OOBSICHEHHSI OTJICIbHBIX (DAaKTOB U SIBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALMUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE paCCYkACHUS (MHAYKTUBHBIC, ICYKTUBHbBIC, 10 aHAJIOTUH),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHE TPUMEHATH B TMPOLECCe TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeTaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIIbHBIE MTPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTAa), XUMHU4YecKas (opMmyja U ypaBHEHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33Ja4, C YYETOM
THX MOJENBHBIX IMPEACTABICHUI BBIBISATh M XapaKTEPU30BATh CYIIECTBCHHBIC
NPU3HAKK U3Yy4aeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHA,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSX.

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TakKXKe B KAuyeCTBE OCHOBBI JJs1 (OPMHUPOBAHUSI THUIOTE3bl IO
IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHre OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3aldd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOJOM IIpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €ro Pe3yJbTar, PopMyIHpoBaTh 000OIIEHUS U
BBIBOJIbI IO pPe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEOBAHMS, COCTABIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH WH(HOPMAIUIO
pa3IUYHBIX BUJIOB U (GOPM MPEACTABICHUS, NOJIYYaEMYIO M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsl ~JIUTepaTypa XUMHUYECKOTO COJEp)KaHHUs, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TPUMEHATH Pa3ju4Hble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOTUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh  MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO POpMyY MpeACcTaBiIeHUS UHPOPMaLUU U



WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECJIOXKHBIMUA CXeMaMH, JharpaMMmamu,
npyrumu popmamu rpauku U UX KOMOWHAIUSIMU;

YMEHHE HCIIONIb30BaTh W AaHANW3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CylecTBy  oOcyxkaaemMoil  TeMbl, (OPMYJIHPOBATh CBOU  MPEHJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1a4H;

YMEHHSI ~ TPEJCTaBIATh  TMOJYYCHHBIE  Pe3yJbTaThl  MMO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JelaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMIOJHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
71a00paToOpHOIl pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM M HWCCIIEJIOBATENBCKON  MEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3unui (00cyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIAUHAIUS
COBMECTHBIX JCHCTBUHM, OINpEACICeHHEe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENENsaTh IENH JEATeIbHOCTH, TUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIBHBIX 337a4, CaMOCTOSITENIBHO COCTaBJSTh WU KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEWCTBUWA TPU BBINOJHEHUHM 33JaHUM C Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON II€TH, YMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaracMbie B yCIOBUH 3aaHUA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
neucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NESATENBHOCTH TIO0  TIOAYYEHWI0 HOBOTO 3HAHHSA, €ro HWHTEePIPETallly,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xonIy oOydenus B 9 kiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSATHH: XHMHYCCKUI

DJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb



OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEIJIEKTPOJIMUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTaJuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
koHueHtpanus [IJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYJT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONPENIeNATh BaJIGHTHOCTb U CTENEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONMpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PAacCTBOPaX HEOPTraHWUYECKUX COCAMHEHUMU, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIMCHIBATh U XapaKTepU30BaTh
tabnmnunyto Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynma)», mansie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, TIO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKIasl OIMKMCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;



COCTaBJISITh YPABHEHMSI JJIEKTPOJUTUYECKOW AMCCOLMUAIIMM  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA HOHHOTO
oOMeHa, YypaBHEHHMS peakUui, TMOATBEPKAAOIIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIUn
MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHMX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISAPHYIO U  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEAKIIHH;

coOnofaTh  MpaBWia  IOJIB30BAHMA ~ XUMHYECKOW  MOCyAOH U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TNpaBuiia oOpalieHust ¢
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH IO BBITIOJHEHHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (aAMMHAKa U YTIIEKUCIIOTO ras3a);

OPOBOAUTh  pEaKUUH, MOATBEPKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUI-,
uoaua-, kKapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbl AMMOHHUS U MOHBI HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPAlN MBICIUTEIbHON NEATEeIbHOCTH — aHAJIN3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIMI0, BBISIBJICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€W — i1 M3YYEHHUS] CBOWCTB BEIIECTB H
XUMHUYECKUX PEaKIHUil, €CTeCTBEHHO-HAyYHble METOJbl IO3HAHUS —
HaOJII0/IeHUEe, MU3MEpPEHHEe, MOJEITUPOBAHUE, SKCHEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne i/t P Kontpoannbie IIpakruueckue (urpp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo U XMH4YecKkHe peakiun
[ToBTOpenue u yriuyonenue 3HaHUN bubnnorexka HOK
11 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [HOK
' peakiuii https://m.edso00.ru/7f41a636
DIIEKTPONUTHYECKAST JUCCOLIHAIIHS. bubnuotexa [HOK
1.3 8 1 1
XUMHUYECKUE PEaKkIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnmnorexka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCcTUKa XUMHUUECKUX
2.2 aneﬁeHTmf V|Al-31“ nel. Cepa u e 6 bubmorexa [JOK
' PYTHIRI- &P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
but6mmoreka [IOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https:/m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
24 BJ'IGHI\;CHTO;) IVAl-)r bl YTIEpoa u 8 1 2 bubmorexa IOK
' " PYIHIB. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaajbl M HX COeAUHEHUA

3.1 OO01mue cBO¥CTBa METAIIOB 4 ﬁg{?ﬁ;fg;grouﬁf 112636
3.2 Baxkueiimme Metauibl 1 UX COSIUHEHUS 16 Eggﬂﬁgfgiggﬁf 114636
Wroro mo paszneny 20
Pa3znen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 BH@HOTeKa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbBIE
Ne ara nupposbIe
Tema ypoka Kontpoabubie IIpakTuuyeckue o p
n/n Bcero H3YYeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesi
[Iepnoanueckuit 3akoH. Ilepuonnueckas Bubmiorexa LIOK
CHCTEMa XHMUHCCKHX d1eMenTOB Jl. 1 . 05.09.2023  https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB BuGmiorexa LIOK
a NOITNOTEK
RHMITTECKHX SNCMEHTOB NEPBHIX Tpex . 06.09.2023  https://m.edsoo.ru/00adb6hb6
MEePHUOIOB
Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnnorexa [JOK
HEOPTraHWYECKUX BEIECTB 12.09.2023  https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI 1 bubmmoteka IIOK
KPUCTAJTIMYECKUX PEIIETOK 13.09.2023 @ https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
«IloBTOpEHUE U yriyOaeHue 3HaHUi 1 1 19.09.2023
OCHOBHBIX pa3JiesioB Kypca 8 Kiracca» T
Knaccugukaius XuMHUuecKux peakuui no 1 bubmuoteka [IOK
pa3IMYHbIM IIPU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU Bu6morexa LIOK
NOITMOTEK
peariiitit. LIOHATHE O FOMOrCHHbIX i 1 26.09.2023  https://m.edsoo.ru/00adbe9a
reTepPOreHHBIX PeaKIusIxX
[ToHATHE O XUMUYECKOM PaBHOBECHH.
@DakTOpHbl, BIUSIOLUINE HA CKOPOCTh 1 bubnuoreka [IOK
XUMHYECKON peaKIMU U TI0JI0KEHUE 27.09.2023  https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECUSA



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC bubnunorexa LIOK
peaKIuu 03.10.2023  https://m.edsoo.ru/00adcade
10 Teopust 3EKTPOTUTUUECKON AUCCOLUALINH. bubnmnoreka HOK
CunpHBIC U CIIA0BIC AIIEKTPOIUTHI 04.10.2023  https://m.edsoo.ru/00adcd68
11 HoHHbIe ypaBHEHUS pEaKIUA Bubmzorexa HOK
P peart 10.10.2023  https://m.edsoo.ru/00add448
X eCKHe i
12 ocosamit s csere npercraseri o6 BuGaworexa [10K
JpeA 11.10.2023  https://m.edso0.ru/00add5d8
AIIEKTPOJIMTUICCKOU JTUCCOITUAITUT
X . .
13 npercratensii o6 ssexmpommceKoi BuGamorexa [10K
Pl P 17.10.2023  https://m.edsoo.ru/00add8b2
JIUCCOIUAIIAN
14 IlonsaTue o rugponuse coynei Bubmiorexa OK
AP 18.10.2023  https://m.edsoo.ru/00add9d4
. bubmuorexa [IOK
15 OBobmeHKe 1 CHCTEMATH3ALIAS SHAHHA 01.11.2023 @ https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemienue bubmuoteka [IOK
HKCIIEPUMEHTAJIBHBIX 33729 07.11.2023  https://m.edsoo.ru/00addbfa
K 6orta Ne2
17 <<§§;E§H§§;:£qaec?;1 I/ICZI(()) TI/IeellVI eI/DI bubmiorexa IJOK
P g HHALA. 08.11.2023 = https://m.edsoo.ru/00addecO
XVMUYECKUE PEeaKlui B PACTBOPAX)»
18 OO0mras XxapakTeprucTHUKa rajJoreHoB. bubmmorexa [JOK
XYMHYECKHE CBOWCTBA HA MMPUMEpE XJIopa 14.11.2023  https://m.edsoo.ru/00addfe2
X .C ,
18 umcoxie coiforsa, nonyecre buGmorexa 10K
> HOIYA ’ 15.11.2023  https://m.edsoo.ru/00ade104
MPUMEHEHUE
20| compeonme conmot cnosomn, sy BuGamorexa 110K
v Stk 21.11.2023  https://m.edsoo.ru/00ade348

€€ CBOHCTB»



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Breraucnenus mo YPaBHCHHUAM XHUMHUYCCKUX

bubnunorexa LIOK

21 PCAILIME, ECII OZUIH 13 PEAreHTOR faH B 22.11.2023  https://m.edsoo.ru/00ade488
n30BITKE
29 OO0mmas xapakTepucTrka 31eMeHToB VIA- bubnmnoreka HOK
TPYIIIBI 28.11.2023  https://m.edsoo.ru/00ade64a
A e €pBl.
23| Huvomsuone ceputn o8 coommenn Bubronera LIOK
A P " 29.11.2023  https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKUE CBOMCTBA CEPBI
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubnnorexa [JOK
XUMHUYECKHUE CBOMCTBA 05.12.2023  https://m.edsoo.ru/00ade802
O .C )
25 fuwrtccre w xnsmiccine caoficraa BuGaonera LIOK
’ 06.12.2023  https://m.edsoo.ru/00adea28
pUMEHCHHE
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
0
| D e e o 10K
P i . 12.12.2023 @ https://m.edsoo.ru/00adec8a
3arps3HEHNE OKPYXKAFOIIEH CpeIbl
COCIIMHEHUSIMH CEPBI
97 Brrunciienne MaccoBoil 10JIM BBIXOJa bubmuorexa [IOK
MPOJIYKTa Peakluu 13.12.2023 = https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHToB VA-
28 rpynnsl. A30T, pacpocTpaHeHHE B bubnuoreka [IOK
npupoje, Gu3nIecKue 1 XUMHIECKUE 19.12.2023  https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHaK, ero pu3nvecKue 1 XUMUYECKHe bubmuorexa [IOK
CBOICTBa, MTOJIyYEHNE U IPUMEHEHUE 20.12.2023  https://m.edsoo.ru/00adf004
[Tpa eckast pabora Ne 3 o teme
30 «goiTH:HI/IKe ZI\fMI/Ia;a u3 HeH:IeNcIero bubmorexa HOK
- > YA 26.12.2023  https://m.eds00.ru/00adf180

CBOUCTBY»



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A3OTHas KUCIOTa, e€ Ppusnueckue u

bubnunorexa LIOK

31 XHUMHUYECKHE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
30 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnmnoreka HOK
yno0opeHui. XuMru4yecKkoe 3arpsisHeHHe 09.01.2024  https://m.edsoo.ru/00adf518
OKPY’KaIOILEeH Cpebl COEUHEHUSIMH a30Ta
dochop. Oxcun dochopa (V) u
33 (bocgog))Haﬂ ann%)Ta (b(i)PII)SI/I(Ilez:KI/Ie u bubmorexa [JOK
. 10.01.2024  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MOJyYCHHE
Hcnonb3oBanue pocdaToB B KAUECTBE
34 MUHEPATIBHBIX ya(i())6p(£Hm71. 3arpsi3HeHue bubmorexa [JOK
. 16.01.2024  https://m.edso0.ru/00adfc20
PUPOHOH cpebl pocharamu
35 Yrnepon, pacnpocTpaHeHHUE B PUPOJIE, bubnunoreka LIOK
bU3HYECKUEe U XUMHUYECKUE CBOMCTBA 17.01.2024  https://m.edsoo.ru/00adfd9c
Oxkcuipl yraepoaa, ux Gpusndeckue u
36 XAMHYECKHE CBOMCTBA. DKOJIOTHICCKHE bubnuoreka [{OK
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM 23.01.2024 @ https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronpHasg KACIIOTa U €€ COIn bubmorexa LOK
24.01.2024  https://m.edsoo.ru/00ae006¢c
IIpaxTrueckas padota Ne 4 mo Teme
38 "I_II)OJ'I eHue JP;GKHCHOFO rasza bubnuorexa [JOK
i o i " 30.01.2024  https://m.edso0.ru/00ae027e
KauectBeHHas peaknus Ha kKapOOHAT-HOH
IlepBoHavanbHbIC TOHATHS 00
39 Opl?aHI/ILIeCKI/IX BEIIECTBAX KakK O bubnnorexa LOK
31.01.2024 | https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenuuenus bubmorexa TOK
06.02.2024  https://m.edsoo.ru/00ae080a
41 [Ipaktudeckas padora Ne 5. Pemenue bubnmoreka [JOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 07.02.2024  https://m.edsoo.ru/00ae0bf2

«Baxuenime HeMeTaUIbI U UX

COEIMHEHU»

KonTpoabHas padora Ne3 o teme

42 «Banclileﬁmne EeMeTaJIHBII:I I/If( ! Bubmiorexa 1IOK

13.02.2024 = https://m.edsoo.ru/00ae0el8

COETUHEHUS

OO0mas xapakTepuCcTUKa XUMHYECKUX

43 3JIEMEHTOB — METaJUI0B. MeTajuinueckas bubnuorexa [IOK
CBSI3b U METaJUIMUECKask KPUCTAIIMYECKAst 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3NUECKUe CBOMCTBA METAILIOB
XUMHYECKHE CBOMCTBA METAILJIIOB.

44 DIEKTPOXUMHUYECKUNA DI HAIPSKEHUH Bubmorexa LIOK

P p P 20.02.2024  https://m.edsoo.ru/00ael1156
METAJUIOB
OO61ure crocoObl MOTyYeHUS! METAJLIOB.

45 CniaBel. Beruncnenus no ypaBHeHUsAM Bbu6moteka [JOK
XUMUYECKUX PEaKLUi, €CIM OJJUH U3 21.02.2024 @ https://m.edsoo.ru/00ae1156
peareHToB COAEPKHUT MPUMECH

46 TToHsATHE O KOPPO3UN METAILIOB Bubmiorexa LIOK

pp 27.02.2024 @ https://m.edsoo.ru/00ae1278
bubmmoteka IIOK

47 [lenoursie meraer 28.02.2024  https://m.edsoo.ru/00ael14b2

48 OKcUIbl U TUAPOKCUIBI HATPUS U KU Bubmorexa IIOK

P A P 05.03.2024  https://m.edsoo.ru/00ael14b2

49 [IlenoyHO3eMENBHBIE METAILIIBI — KaJIbLIHUI bubnuotexa [JOK
1 Maruum 06.03.2024  https://m.edsoo.ru/00ael5e8

50 Baxueiime coequHEHNA KaJIbIIUS Bubmiorexa IIOK

4 B 12.03.2024  https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

13.03.2024
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JKEcTtkoCcTh BOIBI U CIIOCOOEI €8

bubnunorexa LIOK

52 YCTpaHCHHS 19.03.2024  https://m.eds00.ru/00ae1886
IIpakTrueckast padora Ne 6 o Teme
53 ")IIZéCTKOCTB BOE[LI 1A METOJBI €6 bubmaorexa LIOK
" 20.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
. bubnuorexa [{OK
>4 Aumomuinii 02.04.2024 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
TUAPOKCHIA 03.04.2024  https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso 09.04.2024 | https://m.edso0.ru/00ae1d86
57 Oxkcuapl, Tuapokcu sl u con xenesa (1) u bubnnoreka [JOK
xenesa (1) 10.04.2024  https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3ALMs 3HAHUN 16.04.2024
0| onemepeem s no o BuGmorexa IIOK
p N g 17.04.2024  https://m.edsoo.ru/00ae3de8
«Baxueime MeTaIbl 1 KX COETUHEHUI
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
o | ot oo o B 10K
ACP . P ' 23.04.2024  https://m.edso00.ru/00ae1750
BrrunciaeHus MaccoBOM JOIH BEIXOA
MPOJYKTA PEaKIuu
61 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 94.04.2024
62 KonTtponbHas padora Ne4 o reme
«BaxxkHel1e MeTaIiIbl 1 UX COETUHEHUI 30.04.2024
63 BemectBa 1 MmaTepuainbl B TOBCETHEBHOM bubnunorexa LIOK
JKU3HH YeJI0BEKa 07.05.2024 @ https://m.edsoo.ru/00ae3f50
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64 XUMHYECKOE 3arps3HEHUE OKPYKaAIOIIEH 1 bubmmoreka [JOK
cpenbl 14.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb XuMHM B pelIEHUH SKOJIOTUYECKHUX 1 bubnmnoreka HOK
npo0aemM 15.05.2024  https://m.eds00.ru/00ae4270
66 PesepBHeiit ypok. O600IICHHE U 1 bubmmoreka [JOK
CUCTEeMaTH3alusl 3HAaHHH 21.05.2024  https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O60011IeHIE 1 1 bubnmnoreka HOK
CUCTEMAaTH3alMsl 3HAaHUH 22.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U 1 Bbu6moteka [JOK
cucreMaru3anus 3HaHuil 28.05.2024 | https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUK

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB W.I"., Cnaakos C.A., AKrOHEepHOE
obmectBo «M3naTenscTBO «IIpocBemnieHue»
Ta6muupl: [Tepuoanueckas cuctema xumudeckux 3nemenToB J1. . Menneneesa, Tabnuia

pPacTBOPUMOCTH, BJIeKTPOXI/IMI/I‘ICCKI/Iﬁ pAA HAIIPSPKCHUA MCTAJIJIOB

METOJAUYECKHUE MATEPUAJIBI 1JI1S1 YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIiA-ypOBEHb.
-Peammzanms-tpedoBanuii-OI'OC-0cHOBHOT0-00111er0-00pa3oBaHuUs.

-Meroaunueckoe-mocodue-ms-yaurens. pdf

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



