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[Iporpamma 1O XMMHUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yjabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHOM TPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha ocHOBe ¢enepaibHOM paboyell TporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIINU MPENoAaBaHusl y4eOHOro npeaMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xumuu HAaE€T MPEACTABICHUE O IENsIX, OOIleld CcTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHSI OOYyYAIONUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHaBIINBAECT 00s13aTEIBPHOE MPEIAMETHOE coAepKaHue,
npeAycMaTpUBaeT pPaCIpENEeTICHUe €ro IO KilaccaM U CTPYKTYpPUPOBAHHUE IO
paszenaM M TEMaM MPOrpamMMbl MO XUMHUH, OMNPENEIAECT KOJIUYECTBEHHBIE H
KaueCTBCHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO0
MOCJEAOBATELHOCTh  M3YUYCHHS XUMHUU C€ YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOrOo IMpolecca, BO3PACTHBIX
0COOEHHOCTEeW O00ydYaroluxcsi, OIpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUU Ha YPOBHE 1I€JIEH U3YUYEHUsI TTpeaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATENIbHOCTH OO0YYalolerocsi Mo OCBOEHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XWUMHUHU CIY>)KUT OCHOBOM [t (OpMHUPOBAHUS MHUPOBO33PECHUS
0o0yyJaroImierocs, €ro MpejCcTaBlICHU 0 MaTepUaIbHOM €IMHCTBE MHpaA, BaXKHYIO
posib urparot GopMUpPyEeMble XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUS TJI00aTbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHS UYEIOBEUECTBA — CBHIPHEBOH, YHEPreTHUYECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiu3allii  BO3MOXKHOCTEW  JJIi  CaMOpa3BUTHUS U
dbopmMupoBaHUsI KYJIBTYPhI IMYHOCTH, €€ 001Iel U (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOy4aromuxcsi, HABBIKOB HX CAMOCTOSITETLHOM  Y4eOHOW  JCSTeNbHOCTH,
OKCIIEPUMEHTANILHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MMOBCETHEBHOM JKU3HU, TaK U B IPO(PECCHOHATILHOM JIEATEIIHBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIsiAa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SABISETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CriocoOCTBYyeT (OPMHUPOBAHWIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
Hay4HBIM 3HAHUAM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBiieHUs B OOY4YEHHHM XUMHH OOECNEYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEeIaroruyecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKH XMMHUH Ha ONpEACTEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUH
OPTraHUYECKON XUMHH.

CrtpykTypa coaepKaHus MPOTpaMMbl MO XUMHUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uaydenuro. CoaepikaHHe CKJIAAbIBAETCS U3 CHCTEMBI
MOHSATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATHI O XUMUYECKOM
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYpPHO OpPraHM30BaHbl IO MPUHIUIY
[IOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX MPEICTABICHUI
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XUMUMU;

— YUYEHHUS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— TMpEeACTaBIEHUN 00 JIEKTPOJIUTUYECKON JMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckne 3HaHUS PAacCMATPUBAKOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJHSAS (PYHKIMH OOBIACHEHUS U MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHUS U IMOIYYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU CHOCOOCTBYET  (HDOPMHUPOBAHHIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIISIIOIIEH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHOW MNpUpOJbI, LIEHHOCTHOIO OTHOLIEHWUS K HAYYHOMY 3HAHHMIO U
METO/aM TO3HaHUs B Hayke. V3ydeHHe XMMHMHM NPOUCXOJIUT C NPUBIICYEHUEM
3HAHWM W3 paHee M3YYEHHBIX Yy4eOHBIX NpenMeToB: «OKpYKaIOIMUA MUDPY,
«buonorus. 57 knacce» U «PuU3MKa. / KIACC».

[Ipy wu3yuyeHHH XUMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESATEIbHOCTH YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaua y4eOHOTrO mpeaMera COCTOMT B (OPMHPOBAHWU CHCTEMbI XUMHYECKHX
3HAaHUW — Ba)KHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKCHHM,
JOCTYIIHBIX O00OOIIEHNH MHPOBO33PEHUECKOTO XapakTepa, s3bIka HayKH, B



OpUOOIIEHNHM K Hay4YHbIM METOJaM T[O3HAHUSA TPU HW3YYCHUHU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PAa3BUTUHU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOW U Y4eOHO-MCCIEA0BATEIbCKON
JeSTEIbHOCTH, OCBOCHMM NpaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCETHEBHOM KU3HU.

[Ipn M3ydeHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BayKHOE
3Ha4YE€HHE MPUOOPENH TaKHUE LU, KAK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKOe MpHOOIIEeHHE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIbHON JIEATENbHOCTH, HAyYHBIM
METOoJaM TO3HaHUs, (HOPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCIoBU, CIIOCOOCTBYIONIUX MPUOOPETEHHUIO 00YyYarOIUMUCS
OMbITa Pa3HOOOPA3HON JAEATEIbHOCTH, MO3HAHHUSA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIU), MMEIOMUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (¢opmupoBanue oOmed (QyHKUMOHAIBHOM M €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSICHATH H OIICHUBATH SIBJICHUS
OKpPY>KaIOIIeT0 MHpPA, WCIONB3YysS 3HAHWUS U OTBIT, MOJTYYCHHBIE MPU W3YYCHUU
XUMUHU, TPUMEHITh WX TPU PEIICHHH MpoOJeM B IMOBCEIHECBHOW XU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHne y oOOydarolmuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH OKOJOTUUYECKU
1eJIECO00Pa3HOr0 TOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B IIEJIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CaMOBOCIHMTAHUI0 Ha OCHOBE YCBOEHHUS OOIEYETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpOo(uisl U HaNpaBJIE€HHOCTU JajbHEHIero
oOyJeHHUS.

BocnuraTeapHbIN OTEHITMAT Y4eOHOTO IIpeAMEeTa Pealn3yeTcs Yepes:

- YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUHA MEXAY IeJaroromM u
oOy4Jaronmucs, CTIIOCOOCTBYIOIINX MO3UTHBHOMY BOCIIPHUSTHIO
oOyyaromumucs TpeOOBaHUM U TMPOCKO TEAAroruyeckoro pabOTHHUKA,
NPUBICYCHUIO WX BHUMAHHUS K OOCYXKJaeMoW Ha Yypoke HH(OpMaIuH,
aKTUBU3AIMH WX TTO3HABATEIHHON ACSITENFHOCTH;

- noOyx/JeHre o0yyarolmuxcsi coONM0JaTh Ha YpOKe OOIENpPUHSTHIC
HOPMBI TIOBEJEHUS, TMpaBuja OOIIEHUS CO CTapIIMMH (I€I1arornYeCKUMHU



pabOTHUKaMU) W CBEpCTHUKAMU (OOYYarONIUMUCS), TPHUHIUIBI Y4eOHOU
JUCLMILIMHBI U CAMOOpPraHU3aluy;

- MIPUBJICYCHHE BHUMAHUSA OOYYaOIIUXCA K IEHHOCTHOMY AacHEKTy
U3y4aeMbIX Ha ypOKax SIBJICHHUH, OpraHu3alus Ux padoThl C MOIydaeMOW Ha
ypOKE COIMaJIbHO 3HAYMMOW MH(OpManMed — HHULUUPOBAHUE €€
00CYyKJI€HHs, BBICKA3bIBaHNS O0YUYaOIIMMUCS CBOETO MHEHUS IO €€ MOBOAY,
BbIPA0OTKH CBOETO K HEMl OTHOILLIECHUS;

- UCIOJb30BAaHUE  BOCIUTATENBHBIX  BO3MOXKHOCTEH  cOAep aHMs
y4eOHOro ImpenMera uepe3 JAEMOHCTPALMIO O00ydYarolMMcsl I[PUMEPOB
OTBETCTBEHHOTO, TPAXKIaHCKOTO MOBEJCHHUS, TPOSBICHHS YETOBEKOIIO0US U
I00pOCEPICYHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB JJISI YTEHUS,
3a1a4 Il peIeHUs, TPOOIEMHBIX CUTYaIUi 7151 OOCYXICHHS B KJIacce;

- IIPUMEHEHUE Ha YpPOKE HWHTEpPaKkTUBHbIX (opM  paboOTBl ¢
00y4aroIMMUCH: WHTEJUIEKTYaJIbHBIX urp, CTUMYJIHPYIOIINX
MTO3HABATEJIbHYI0O MOTHBALUIO OOYYAIOIIMXCS; JUAAKTUYECKOTO Tearpa, e
MOJIyYeHHbIE HA YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX MOCTAHOBKAX;
JTUCKYCCUN, KOTOpPbIE Jal0T 00YyYaroIIUMCs BO3MOXKHOCTh IMPHUOOPECTH OIBIT
BEJCHMS] KOHCTPYKTHUBHOTO JMajora; IpyNmnoBOoil paboTel win paboOThl B
napax, KOTOpble yyaT 00y4aronuxcs KOMaH/IHOM paboTe U B3aUMOACHCTBUIO
C IpYTrUMU 00yYaroI1uMHUCs;

- BKJIFOUEHHE B YPOK UIPOBBIX MPOLELYpP, KOTOpPbIE IOMOIAarOT
nojJepX aTb ~ MOTHUBALMIO  OOydYaloIIMXCS K  IOJYYEHUIO  3HAHUH,
HaJa)XKMUBAaHUIO TMO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHHA B KJacce,
MIOMOTalOT YCTAaHOBJICHUIO JOOPOKEIaTENbHONU aTMOC(hEPBI BO BpEMS YPOKa;

- opraHm3zanuio  medcTBa MOTHBUPOBAHHBIX M JPYAUPOBAHHBIX
oOydaronuxcsi HaJl UX HEYCHEBAIOMIMMHU OJHOKJIACCHUKAMHU, JarOLIEro
o0y4aronMMcsl COIMANIbHO 3HAYMMBIA OMNBIT COTPYJIHUYECTBA U B3aWMHOMN
MTOMOILIY;

- MHULIMMPOBAHUE M TIOJJIEPIKKA HCCIENOBATENIbCKON  JeSITEIbHOCTH
oOyyaroluxcsi B paMKax pealn3alid UMH WHAUBUAYAJIbHBIX U TPYHIOBBIX
UCCIIEIOBATENIbCKUX MPOEKTOB, YTO JacT OOy4yarolmMMCS BO3MOXHOCTb
IpUOOPECTH HABBIK CAMOCTOSATEIBHOIO PELIEHUS] TEOPETUUYECKOM MPOOIEMBI,
HaBbIK TEHEpUpOBaHUS U O(OpMIIEHHUS COOCTBEHHBIX HJAEH, HAaBBIK
YB)KUTEJIBHOTO OTHOILIEHUS K YYXKUM HuAesM, opOpMIIEHHbIM B paboTax
ApYyTuX  HUCCIeAOBaTeNied, HaBbIK MYOJWYHOTO  BBICTYIUICHHMSI  IEpes
ayJIMTOpHEN, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKH 3PEHHS.
DopMbI peanu3aly BOCIUTATENbHOTO NOTEHIIMAIa ITKOJIBHOTO YPOKa:
IIpaBuna kabunera. Urposas ¢opma ycTaHOBKM NpaBui KaOWHETa MO3BOJISIET
NOOUTHCS TUCLMIUIMHBI HA YPOKE, MPEKPAILEHUs OMO3/JaHui Ha YPOK, IPABUIHHOU
opranuzanuu padodero mecrta. [Ipu 3ToM y oOGyuaromumxcs GOpMHUPYIOTCS HABBIKU
caMOOOCITYKMBAaHMS, OTBETCTBEHHOCTH 3a KOMAaHJy-KJacc, YBaXX€HUHE K
OKPY>KaIOIIUM, IPUHATHE COLMAIBHBIX HOPM OOIIECTBA.



I[IpakTMKOOPMEHTHPOBAHHOCTb. BrximoueHne B ypok HHPOpPMAIMH U3
aKkTyalnpHOU moBecTkH (BpyueHue HobeneBckoi npeMun, HOJTUTHUYECKHE COOBITHS,
reorpaduyeckue OTKPBITUS H T.1.), OOCYXIEHHE T™poOiieM U3 TOBECTKU
FOHECKO, B3anMOOTHOIIICHH JIIOACH Yepe3 MPEAMETHYIO COCTABIISIIOILYIO.
E:xeronnas IIKOJIbHASI HAYYHO-TIPAKTHYECKAS KOHGepeHIus
«Bocxoxkaenue». dopma OpraHu3alHu Hay4HO-UCCIIEA0BATEIbCKON
NEATEIBbHOCTH 00YYarOIMXCs I YCOBEPLIEHCTBOBAHMS Ipolecca OOydeHHs U
npodopueHtanuu. B mporecce AeSITENbHOCTH MPOUCXOAUT PA3BUTHE HABBIKOB
HCCIIE0BATENbCKOM  paOOThl; HABBIKOB KOMMYHHUKALIMM W CaMOpPa3BHUTHS,
MOJIyYeHHE TO3UTUBHOIO OMNBITA OOIICHHUS CO B3pPOCIBIMH Ha OCHOBE IPEIMETa,
3HAKOMCTBO C MPOEKTHBIM IIUKIIOM.
HacraBanuecTBo. OpraHn3anus HaCTaBHUYECTBA CUJIBHBIX YYEHUKOB B KJlacce
Hag Oonee cnabObimMu. Takas ¢dopma paboThl CIOCOOCTBYET (POPMHPOBAHUIO
KOMMYHUKATHBHBIX HABBIKOB, ONBITA COTPYAHUYECTBA U B3aUMOIIOMOIILIH.
HNuTepakTtuBHble ¢opmbl  paboThl ¢  00ydalOUMMUCS, KOTOpPbIE  JAlOT
oOy4aronMMcsi BO3MOYKHOCTb TPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOIO
JManora v yyaT KOMaHAHOW paboTe U B3aUMOJIEHCTBHIO.

OOmiee 4YuCIO 4YacoB, OTBEAEHHBIX I H3YyYEHHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2

yaca B HeJleli0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsAiTHE O MeToAax MO3HAaHUS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIECTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnyeckasi ¢Gopmyna. BajleHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHAas —Macca.
OTtHOcHUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOr0 3JIEMEHTa B
COCJIMHEHUH.

KonunuectBo BemecrBa. Monbs. MoisipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYPHBIX €IUHUIl BewiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

du3nyeckne U XMMUYECKUE SBJICHUSA. XUMHAYECKAsl pEaKUs U €€ MPU3HAKY.
3aKOH COXpaHEHHs Macchl BelIeCTB. XuMudeckue ypaBHeHMs. Kiaccudukanus
XUMHUYECKUX peaKUi (COeTUHEHMS], pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIaMu paboThl B J1JaOOpaTOpUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYTOBAaHUEM, U3yUEHUE U OMHCAHUE
¢u3nuecKuX CBOWCTB O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIOEHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCTIOTOMN) SBJICHUHN, HaOIIOJICHUE U
ONHCaHUE NPU3HAKOB MPOTEKAHUS XMMMUYECKUX peakUuil (pas3jokeHHe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIPOKCHIa
meau (II) mpu HarpeBanuu, B3auMoaecTBE xene3a ¢ pactBopoM coiu meau (II),
U3y4YeHUE CroCcOOOB pa3/eleHUs] CMECEW: C MOMONIbI0 MarHuTa, (UIBLTPOBAHUE,
BbIMIApMBaHUE, NUCTWUIALUSA, XpoMaTtorpadus, NpoBeJeHNE OYUCTKH OBAPEHHON
coiu, HaOJIIOJAEHHME U ONHCAaHME  PEe3yJIbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENEeH MOJEKYI
(1LIapocTepIKHEBBIX ).

BaskHeiinmue npeacTaBuTe 1M HEOPrAHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aieMeHT U MpocToe
BeniecTBo. Haxoxaenuwe kuciaopojga B mpupoje, (pusMueckue M XUMHUYECKHe
cBoiictBa (peakmuu ropenus). Oxcupawl. [Ipumenenme kucnopona. CrocoOsl



MOJYYEHHS] KHUCJIOpOJa B JladopaTopud H HOpoMmbllieHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOa.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- U HHAOTEPMHUYECKHE pEakUud. TOIUIMBO: yroiab M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHE CBOKCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MoutsipHbIit 006EM ra3oB. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

dusnyeckue cBoucrBa BoAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HacelllieHHBIE M HEHACBIMIEHHBIE PacTBOpPBl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOIMCTBA BOJibl. OCHOBaHUS.
Ponb pacTBOpoB B MpuUpojie U B *KU3HU YesoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCHUJIOB:  cojieoOpa3ytonue (OCHOBHBIE, KHCIOTHBbIE, amM{pOTEpHbIE) U
HecosneoOpazyronue. Homenknarypa oxcupoB. Duznueckue U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHWil. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn aktuBHoctm metaimnoB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTuecKas CBA3b MEXKIY KJIacCaMU HEOPTaHMYECKUX COECITMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3IYXE, MOJIyUECHUE,
coOupaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB KHUCIOpOAa, HAOIIOIEHHE
B3aUMOJICHCTBHUSL BEIIECTB C KHUCIOPOAOM M YCIIOBUSI BO3HUKHOBEHUS W
InpeKpaiieHus TopeHus (Tmokapa), O3HAaKOMJICHHWE ¢ oOpa3llaMu OKCHJIOB H
OMKCAaHUE HX CBOMCTB, MOJydyeHHE, cOOMpaHue, pACIO3HABAHUE M U3yUYCHUE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHME OCOOCHHOCTEM pPAacCTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEACIEHHOMN
MAacCOBOM J0Jield paCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM ©  KajublueM) (BO3MOXHO UCIIOJIb30BaHUE BHUIECOMATEPHUATIOR),



MCCIeOBaHNEe OO0pa3lloB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHUs OKPACKW MHJUKATOPOB B PacTBOpPax KUCIOT U IIEIOYCH,
u3ydeHue B3aumojieicTBusa okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJIaMH, pPEaKIuid HeUuTpaau3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIBHBIX 33/a4 N0 TeMme «BaxHeWmme Kiaacchl HEOPraHUYECKUX
COCIMHEHUI.

Iepuoauueckuii 3axkoH u Ilepumognuyeckass cucreMa XHMHYECKHUX
iemenToB JI. WU. MenneneeBa. CrpoeHne aromMoB. XHMHYECKAasi CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAcCU(PHUKAIIMA XUMHUYECKHX dJeMeHTOB. [loHsATHE O
IpyInax CXOMHBIX 2JJIEMEHTOB (IEJIOYHBIE M IIEJIOYHO3EMEJIbHBIC METAaJIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[lepnogmueckuit 3akoH. [leprnognyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KoporkonepuonHas W JJUHHONEpUOAHAS  (HOPMBI
ITepunoanueckoit cucrembl xumuueckux dnemMeHToB [[. . Menneneesa. Ilepuonasr
U rpynnbl. OU3ndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IEpUOJA U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. DnexkTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMUYECKHUX  DJIEMEHTOB
[lepnoanueckon cucremsl JI. . MennpeneeBa. XapaKTepHUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [lepronnyueckoil cCUCTEMbl XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — ydéHbll u
rpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (moyisipHass YW HENOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX 3I1EMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Ipoueccel okuceHus: 1 BOCCTaHOBIICHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUJIPOKCHAA LMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OTBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS).

Mexcnpeomemmunie céazu



Peanuzanus MeXNpeAMETHBIX CBA3€H NpU W3YYEHUM XUMHUU B 8 Kiacce
OCYILECTBIISIETCS 4YE€pe3 HCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAY4YHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHA: HAY4YHBIH (akT, FMIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KilacCU(UKaAIUs, MEePUOJUYHOCTb, HaONIIOCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3BMEPEHHUE, MOJIEIIb, SIBIICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUUYMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COTHIIE.

buonorus: hotocuntes, npixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XUuMHYecKas peakuus

[lepnognueckuii 3axoH. [leproauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kalus, KalablUusd M HX
COCAMHEHUNA B COOTBETCTBUM C IIOJIOKEHHEM JJIeMEHTOB B Ilepuommyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJABI XUMWUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCSAIIMXCS K pa3IM4HbBIM KJIacCaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYECKUX peaklMii MO pa3InyHbIM IpHU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TeIoBoMy 3¢(deKTy, Mo
M3MEHEHUIO CTETEeHENW OKHCIIEHUS XMMUYECKUX 3JIEMEHTOB, IO 00OpaTUMOCTH, IO
YYACTHIO KaTalu3aTtopa). JK30- U SHAOTEPMUYECKUE PEAKLIUU, TEPMOXUMHUYECKHE
YPAaBHEHUSL.

[ToHsiTHE O CKOpOCTH XuUMHUYeckod peakuuu. lloHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHATHe O rOMOreHHBIX U TeTepOTreHHbIX
peakuusx. llonarue o karanmse. [loHsTne 0 xumuueckom paBHoBecun. MakTopel,
BIMAIOLNIME HAa CKOPOCTh XHMHUYECKOW PEAaKUUMU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLUMH,  JBJIEKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLUHU. CocraBnenue  ypaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJA
AJIIEKTPOHHOIO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMAIIMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUJIAMU
XUMUYecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu nOHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEaKIMid HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBA KHCIOT,
OCHOBaHMI W COJE€il B CBETE€ MPEICTAaBICHUNA 00 BIEKTPOJIUTUYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKHX
BEIIECTB — METAUIOB M HEMETAUIOB (rpadura M aiMasa), CIOXKHBIX BELIECTB
(x7Iopuaa HaTpus), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakiuu
OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOPOB BEHIECTB, MpoLecca AUCCOLNMALNM KHCIOT, WLIEI0YEed M  COJIEH
(BO3MOKHO ~ HMCIOJIb30BAaHUE  BHJIEO  MATEpPUAJIOB), IPOBEJIECHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKAHHWS  peakuuid HOHHOIO  OOMEHa
(oOpa3oBaHue ocajaka, BbIIEICHME Tra3a, o0Opa3oBaHUWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakiu pas3lioKEeHUs, COCIMHEHHUS), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOILIBIO KAYECTBEHHBIX pEaKUWid Ha HOHBI, PEIICHHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 X coeUHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKME CBOWCTBA Ha NpPUMEpEe  XJopa
(B3aMMOJEHCTBUE € MeETallaMHM, HEMEeTajulaMH, Lieno4Yamu). XJIOpOBOAOPOI.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOpPOBOJOPOJAa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HAXO0XKIECHUE B IPUPOJIE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOIHbIE MOJIU(DHUKAUN KUCIOPOa
U cepbl. XUMHUYeCKue cBOicTBa cepbl. CepoBOAOpO, CTpoeHHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qusnueckue M XUMHYECKHE CBOHcTBa (0oOIIuMe Kak
NOpeiCcTaBUTeNd Kjacca KHUCJIOT U crnenuduyeckne). XUMHUYECKUE PEaKIHH,
JeXalle B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYeHUs CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlys Ha



cynabdar-uoH. Haxoxnaenue cepel u €€ coequHEHUN B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeibl COCIUHEHHMSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepuctuka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PacHpOCTPAHEHHE B MPHUPOJIE,
¢uznyeckue U xuMudeckue cBoiictra. KpyroBopot azora B npupoje. AMMHAK, €T0
¢uznyecKkue U XUMHYECKUE CBOMCTBA, OMyueHue U nmpuMenenue. Coinm aMMOHus,
ux pU3NUECKUEe U XMMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakiys Ha
MOHBI aMMOHHMS. A30THasl KHUCJIOTa, €€ MoJiydeHue, (PU3nYecKue U XUMUYECKUE
cBOlcTBa (00mMe Kak TPEACTABUTENs Kilacca KHUCIOT M crenuduyaeckue).
Hcnonbs3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KAyeCTBE MHUHEPAIBHBIX
yaoOpeHuil. XuMUYECKOe 3arps3HEHUE OKPYKAIONICH Cpelbl COSTMHCHUSIMHU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO31yxa, IMOYBBI M BOAOEMOB). Docdop,
ajutoTpornaeie Momudukanuu gocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciioTa, GU3NISCKHE U XMMHUSCKHE CBONCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OOmast xapaktepuctuka 31aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpoJ,  aJUIOTPONHbIE
MOAU(PUKALIUKA, PACIPOCTPAaHEHUE B TPHUPOAE, (PUIUYECKHE U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npupoje. OKCUIbl yriiepoaa, ux
du3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJIy4YEeHUE U TMPUMEHEHHE. DKOJIOTMUECKHE MpPOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHHWS KJIMMaTa, MMAPHUKOBBIN
addekT. YroapHas KuciaoTa U €€ coiu, X GU3NIECKHe U XMMHUYCCKHE CBOMCTBA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 9TaHOJ, TIIUIEPUH, YKCYCHAsl KUCIIO0TA).
[IpupogHbie HWCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, TPUPOIHBIN Ta3, HEQPTH),
MPOJYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMONIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OENIKaX, yriieBoJax — M ux
poir B OKM3HM 4eJloBeKa. MarepuanbHOE €AUMHCTBO OpPraHUYECKUX U
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npuMmenenue. CoenuHeHUs KpeMmHUs B mpupoge. OOmme mnpeactaBieHus 00
okcune kpemHust (IV) u kpemuueBoil kucnore. CHIMKAThl, UX HCIOJIb30BAHUE B
OBITY, B IPOMBIIIEHHOCTH. BakHeillne cTpouTenbHble MaTepUalbl: KepaMuKa,



CTEKJIO, TIEMEHT, OEeTOH, *kene300eToH. [IpobmeMbl 6e30macHOT0 MCIOh30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHUe 00pa30B HEOPraHUYECKUX BEIECTB, CBOMCTB COJSIHON KHUCIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HMCIOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUIOB (TAJIOr€HHUJIOB), O3HAKOMIIEHHUE C
oOpaslamu  cepbl M €€ COCNMHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEJIEHNE KaUeCTBEHHOW peaKIMu Ha CyJbdar-
MOH U HaOJIOJEHHE MpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MUECKUMHU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEeHUi, MOIyYEHUE,
coOMpaHue, pacrno3HaBaHME U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocaT-uoOH U HU3yYEHHE NPU3HAKOB
UX NMPOTEKAHHUsI, B3aNMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THON KHMCIJIOTBI C MEJIBIO
(BO3MOXKHO HCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3Y4YCHUE MoJeIen
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MOJIydeHHe, COOMpaHHe, paclioO3HABaHUE U H3YUYCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, IPOBEJCHNE KAUueCTBEHHBIX peaklUui Ha KapOOHAT U
CWJIMKAaT-UOHbl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEHIEHUE 3KCIEPUMEHTAIbHbIX
3a/1a4 1o TeMe «BaxkHelue HeMeTalIbl U X COeTUHEHUS.

MeTtasiibl 4 UX COeIUHEHUSA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnoyiokeHus B llepuogmueckor cucreme xumuyeckux osnemeHtoB [, .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTandeckasl CBs3b U
METAIMYECKass  KPUCTAJUIMYECKass  pPemeETKAa.  DJIIEKTPOXMMHYECKHUA  Psif
HaIpspKeHUH MeTamioB. PuU3nUecKre U XMMHUYECKHe CBOMCTBa MeTauioB. O01mme
crocoObl moiydeHus: MerawioB. [loHsATHE O KOpPpO3UHM METAJUIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CruaBel (CTanb, YYTyH, JIOPATIOMHHHU,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
aneMmeHToB /. M. MenzaeneeBa, CTpO€HHUE UX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
®u3nuecKkre U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U



TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe WIENOYHBIX METaUIOB M HX
COCIMHEHUMN.

[[lenoyno3emenbpHblE METAJUIbl MAarHMid M KalbLMH: IIOJIOXKEHHE B
Ilepnonuueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoenune
UX aTOMOB, HaXOXJICHHE B Ipupoie. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanpuusa. Baxseiilive coeAuHEHUs Kalblus (OKCUI, TUIPOKCHUMA, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomMuHUN: TTosoxeHue B [leproauyeckoil cUCTEME XUMUUECKUX AJIEMEHTOB
JI. 1. Menneneesa, CTpoeHUE aToMa, HAaXOKIECHHE B npupone. Pusnueckue u
XUMUYECKUE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUIA U THIPOKCHIA
AIFOMUHUS.

Keneso: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aToma, HaxXOXKICHHE B mpupone. Pu3MUECKHE H
XHUMHYCCKHE CBOMCTBA jkesie3a. OKCHIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJYYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaAMHU, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCHJIA
Kallbllud W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIIECCAa TOPEHUS Kelie3a B KUCIOPOJE
(BOBMOXXHO  WCIOJIb30BAHME  BHJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha WOHBI: MarHus, Kajablvs, aJIOMUHUS, [IMHKA, JKejie3a
(IT) u xeneza (I1I), mequ (1), HaGnrOAEHNE U OMUCAHUE TPOIECCOB OKPAITUBAHMUS
IJJaMEHH MOHAaMU HATpWsi, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHIA ATTFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «BaxkHeiiime
METAJLIBI U KX COSTUHECHUS.

XHMHUS M OKPYKAKOLIAs cpeaa

BemectBa m Marepuanbl B TNOBCEIHEBHOM >KM3HM 4YeJlOBEKa. be3omacHoe
HCTIOJb30BaHKE BEIIECTB M XMMHYECKUX peakuuil B ObiTy. [lepBas momoinb npu
XUMUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXarolehd cpenbl (mpenenbHas JOMyCTUMAast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Mexcnpeomemmunie céazu



Peanuzanuss MeXnpeaIMeTHBIX CBsI3e€d MpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHME Kak OONIMX eCTeCTBEHHO-HAYYHBIX
MOHATUMN, TaK U TIOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JIJISI OTJIEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4HbIH (akT, TUIOTe3a, 3aKOH,
TCOpHs, aHalu3, CHHTE3, KIacCUPUKalUs, TEPUOJAUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHUE, MMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

®dwusuka: Marepus, aroM, 3JEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHU],
M30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsi, TPOBOJIHHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKH, (POTOSJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEILeCTBa, ra3, paCTBOP, PaCTBOPUMOCTD, KpUCTAIITHYECKAs]
pemeéTka, CruiaBbl, (pU3MYECKHe BETUYMUHBI, €AMHHIIBI M3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMAa, MHUHEPAJbHbIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA HIPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIETrO
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XHUMHH B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMH, IPUHSITHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT MpolieccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALMHN O0yUYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPa)KalOT  TFOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBaTbCA CHUCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlUd W
pacUIMpPEHNE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWI0, TTOHUMaHMS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHOM MH(popMaiuei o
NEPEAOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOUIIECHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JIpPYruxX  BUOAX
NEeSATEIbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOM COBMECTHOM JE€ATEIbHOCTH MpHU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJTHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOECKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B IIpOLIECCE€ 3TOM yuyeOHOW JAeSITeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TMIOBEJIEHWE U TMOCTYNKA CBOMX TOBapHUIIEH C TO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYNKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHUPOBO33PEHUYECKUE TPEICTABICHNS O BEIIECTBE U XMUMHUYECKOW peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M COCTaBISIOILNE
OCHOBY JJI TTIOHUMaHUs CYIIHOCTH HAyYHOU KapTHHBI MUpa, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJAbI, B3aMMOCBS3SIX 4YEJIOBEKa C
IPUPOTHOMN CPENION, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHbIE MOTHUBBI, HAlPABJIEHHbIE HA MOJYyYE€HHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAMMBIC I OOBSICHEHHUS HAOJI0JaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKON KYyJIbTYphl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOW paboOThl ¢ Y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTUH;

uHTepeC K OOYYEHHI0O W TO3HAHMIO, JIOOO03HATETHHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM M  HUCCIENI0BATEIbCKOU
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH M YPOBHSI OOy4YeHHUS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKHU Ha 37I0POBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEIACTBHI U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aIKOr0Jisl, HAPKOTUKOB, KypEHHSI),
HEOOXOJUMOCTH COOJIIOJIEHUSI TpaBUi OE30MacHOCTH TMpH  oOpallieHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U peaibHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEPEC K MPaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3imyHoro poja,
YBAXKEHHE K TPYAy M pPE3yibTaTaM TPYIAOBOH IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XHWMUU, OCO3HAHHBIA BBIOOP
WHIUBUyaJIbHON TPAaeKTOPUU MPOAOJKEHUS 00pa30BaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCTIeIHOW NpOo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHI HEOOXOJUMBIX YMEHHMH,
TOTOBHOCTb aJalTUPOBATHCA B MIPO(ecCHOHANIBHOM cpee;

6) 9K0JIOrM4eCKOTr0 BOCIIUTAHHUS:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K MPHUPOAE KAaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAHUE [IEHHOCTH 3I0POBOTO U
O6e3zomacHOoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHUE LIEHHOCTU COOIIOJCHUS
npaBui 0€30MacHOro MOBEICHUS MPU PadboTe ¢ BEIIECTBAMM, & TAK)KE B CUTYyallUsX,
YIPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJy4aeMbI€ MPU U3YUCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJHON CPENOH, IS TTOBBILLICHUS
YPOBHSI  3KOJIOTMYECKOW  KYJIbTYpbl, OCO3HAaHHUA [JIOOAIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJIEM M IMyTeH MX PEIICHUs] MOCPEICTBOM METOJ0B XUMHH,
AKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOU U COLIMAJIBHOM IIPAKTUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUS OOIIECHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPhIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHWH U3 3TUX MpPeIMETOB (HOPMHUPOBATH MPEICTABICHUE O IEJIOCTHON



HAay4YHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHBIC NCUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISITHUBHBIE), KOTOpble oOecnieunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUS WCTOJIB30BaTh MPHUEMBI JIOTHUECKOTO MBIIIICHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMH MOHSATHUSIMHU), HCHOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3U MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, MEAyKTUBHEIC, TI0 aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHITh B IMpoOIlecCe IIO3HAHMS TMOHATUSA (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHUH MOJICIbHBIC MIPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMUueckas (opMmyra U ypaBHEHHE
XUMHUYECKON PeaKIuu — MpU PElICHUH y4eOHO-TI03HABATENbHBIX 33714, C YUYETOM
ATUX MOJICNIbHBIX MPEICTABICHUN BBISBISATH U XapaKTEPU30BaTh CYIICCTBEHHBIC
MIPU3HAKN M3y4aeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUYECKHUX PEaKITHH,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TMPUIMHHO-CICJACTBEHHBIC CBSI3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKkie 1eHCTBUSL:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MMO3HAHUS, a TaKKe B KayeCTBE OCHOBBI 11 (DOPMHPOBAHUS THITOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OIbITa IO TUTAHHUPOBAHUIO, OPTaHU3AIMUd M TMPOBEIACHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaONI0[aTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (HopMyIupoBaTh 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIECIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

PaGora c undgopmanmueii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HHTEPIPETHPOBATH WH(OpMAIUIO
Pa3IUYHBIX BUIOB U (HOPM TPEICTaBICHUS, MTOJTYyIaeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh INPOTUBOPECUMBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh Pa3lInYHbIE METOJbl U 3alpOChl MPU MOMCKE U OTOOpe
uH(pOpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO HCIIOb30BAHUS PA3IMYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TpeacTaBiIeHUsS HHGOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIIOJIb30BaTh W  aHAJM3UpOBaTh B Ipollecce Y4YeOHOUW U
UCCJIeI0BATENHCKON JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIICTBa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOLIEH NpPUPOTHON
Cpepl.

KoMMyHnKaTHBHBIC YHHBEpPCAJbHbIE yUeOHbIe JelCTBHUA:

YMEHMs 3a/aBaTh BONPOCH (B XOA€ Juajiora W (Miau) JTUCKYCCHM) IIO
cyumiecTBy  oOcyxJaemMoll  TeMbl, (OpPMyJIHpOBaTb CBOM  NPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBbHOM
ACSTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
PE3yJIbTaTOB BBIMOJHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOPHOrO OIbITa,
1ab0paTopHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBPHON WM HWCCIENOBATENIbCKOMW  JEATEIbHOCTH TPU  PEUICHUH
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3uuil (00CcyX1eHusi, OOMEH MHEHHSIMH, «MO3TOBbI€ IITYpMbD», KOOpAHHALINA
COBMECTHBIX JCMCTBMH, OINpeAeNeHue KpUTEpPUEeB IO OIEHKE KadyecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PeryisiTuBHBIe yHUBepcaibHblIe YUeOHbIe 1eCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEICNATh LEIN AeATEIbHOCTH, TMIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BBIOMpATh Hanbosee 3(PPeKTUBHBIC CIIOCOOBI pelIeHUs] YICOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WJIA KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM  ACHUCTBUM TIPU BBINOJHEHUM 3aJaHUM C y4ETOM
MOJyYeHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaxX — BEILIECTBaX M PEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yjbTaTa 3asBICHHOM IIeNid, yMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/jIaraeMble B YCIIOBUH 3aJaHHIA.

MNPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMETHBIX pe3ydbTaTOB IO OCBOSHHUIO 00s3aTEIHLHOTO
collepKaHMs, YCTAHOBJIEHHOTO MaHHOW (denepanbHON pabodeil mporpaMMmon,
BBIJICTISIIOT: OCBOEHHBbIE OOYYaIOIMMUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOObBI



NeUCTBUN, crnenupudeckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHKD HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIlUsX.

K xonIiy oOydenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCUu(PHUKaius peakiuii: peaxiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaNycC
aToMa, XUMHUYECKasi CBSI3b, MOJISIPHAs W HEMOJspHas KOBAJCHTHasi CBSI3b,
WOHHAs CBS3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BEUIECTB U UX MPEBPAIICHUIH;

e HCIOJb30BaTh XHWMHUYECKYIO CHMBOJHUKY JUIsl COCTaBjieHHUs (Qopmyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHHU MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT UX TosiokeHus: B llepmoandeckoi cucreme,
3aKOHOB COXPAHEHHUsSI MaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XMMHMUYECKHUX JJIEMEHTOB: pa3jiuyaTh T[OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhICE HMEIOTCS B
tabnune «llepronuueckass cucteMa xumudeckux a3nemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHYCCKHUE DJIEMEHTHI, HCOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YHCIy W COCTaBY YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX TMPEBpAIlllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIbHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO 3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allnulo, KiacCU(pUKAIUIO,
BBISIBJICHE TPUYMHHO-CIEACTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
Ja00paTOpPHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWJaM OOpaIlICHUS C
BEI[ECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOAOPOJAa UM KHUCIOpPOAA), MPUTOTOBIECHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOW J0JIEW pacTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh M TPOBOJUTh  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacrno3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C MOMOINIBI0 MHANKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoH1y oOydenus B 9 Kkiacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHWYECKHX MOHATHU: XHUMWYECKUN
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIICEHTHOCTb, JJIEKTPOOTPULATEIIBLHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKasi pPeaKIMsi, XUMUYEeCKasi CBsI3b, TEIUIOBOM A ekt
peakuu, MOJib, MOJSPHBIA  00BEM,  paCTBOp,  AJIEKTPOJUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAST IUCCOLMAIUSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peakuuu, TMPelesIbHO JOmycTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIECNATh BAJIGHTHOCTD U CTEIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHUW 1o (opmyaaM, BUA XHUMHUYECKOM
CBs3M (KOBaJICHTHAsl, WMOHHAs, MeETaUIMUecKasi)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTAITUTUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMaHUE: OIUCHIBaTh W XapaKTepHU30BaATh
tabnuunyio Gopmy Ilepuoandeckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» MU «moOodHas
noarpynna (b-rpynmna)», mansie W OOJNbIIME TMEPHUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAapAaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sijApa, oOlIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUUN B
npezaenax MajiblX NEPUOJ0B U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIUE U CHCIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPKIAsl OIKHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YypaBHEHUHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS DSJIEKTPOJIUTUUYECKOM AUCCOIMALMUA  KHUCIIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEeHTa 1o (dopmyIie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coON0JaTh  MpaBWja  MOJb30BaHHWA  XHMHYECKOW  MOCYAOM H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke INpaBujia oOOpalleHust C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MyTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTCIIBHON NEATeIbHOCTH — aHaJU3
W CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATHU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAYYHBICE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbId W
MBICJICHHBIN ).



TEMATHUYECKOE ILIAHUPOBAHME, B TOM YHUCJIE C YYETOM PABOYEM NPOTPAMMBI BOCHUTAHMS, C YKABAHUEM KOJIMYECTBA
AKAJIEMAYECKHX YACOB, OTBOJIUMBIX HA OCBOEHME KAXJIOM TEMbI, U BO3MOXHOCTbHIO UCIIOJIb30OBAHUS 1O 3TOM TEME
SJIEKTPOHHBIX (IHUPPOBbIX) OBPA3OBATEJIBHBIX PECYPCOB

8 KUIIACC
KoauuyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u JeKkTpoHHbIE (IU(PPOBHIE)
KoHTpoJsbHbIE IMpakTuyeckne
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejbHbIE pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHble XUMHYECKHE MOHATHSI
XuMmust — BaxkHas 001aCcTh
11 €CTEeCTBO3HAHUS U 5 5 bubanoreka LIOK
' IIPAKTUYECKOH NEATEILHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
BemecTBa 1 xXuMHu4eckue bubmuoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo paznery 20
Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
21 Boznayx. Kucnopon. [Tonsitue 06 6 but6mmoreka [IOK
' OKCHIAX https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsitue o kucnorax 8 1 bu6nuoreka LIOK
' ¥ COIISIX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 00 5 1 1 but6mmoreka [IOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuoteka [IOK
' HEOPraHMYECKUX COEIUHEHUM https://m.eds00.ru/7f41837¢
Hroro no pazneny 30

Pa3nen 3. [lepuonnyeckuii 3axon u llepuonnyeckas cucrema xumnuyeckux 3jiemeHToB /I, . MenaesieeBa. CTpoeHHe aTOMOB.



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

XumMuueckasi cBi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE Pe€aKIun

[Iepronnueckuii 3aK0H U
31 [Tepuonnueckas cuctema 7 Bbu6mmoreka [JOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMH4ecKas CBA3b. BuGmiorexa LIOK
32 Oxucarensio- 8 1 https://m.eds0o.ru/7f41837c
BOCCTAHOBUTEIBHBIC PEAKITIHI
bubmoreka [JOK
Hroro o paszeity 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorera [IOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBIIO 68 4 5
ITPOTPAMME



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

9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoabnbie | IlpakTuueckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 IToBTOpenue u yriryOneHue 3HaHUM 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuotexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bu6nuoreka [IOK
' XUMUYECKHUE PEAKIIMHU B PACTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasgen 2. Hemera/ibl M MX cOeMHEHUSA
21 OO6m1ast XapaKTEPUCTUKA XUMUYECKUX 4 1 bu6nmoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mr1ast xapaKTepUCTUKA XUMHUYECKHUX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [OK
' PYTHIRL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01ast XxapakTepUCTUKA XUMHYECKIX
2.3 aseMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 buomorexa LIOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO1as XxapakTepUCTUKA XUMHYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 buommorexa LIOK
' Ny PYHHEL- pol https://m.eds00.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pasnery 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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA METAIIOB 4 https://m.edso00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueinme Metayuibl U UX COEAUHEHUS 16 httos://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpyskaomas cpeaa
4.1 BemecTBa 1 MaTepuabl B )KU3HU YeJIOBEKA 3 buGmorexa [JOK
' 1 P https://m.eds00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 Enbmorexa HOK
P P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KosmnuecTBo yacoB 3
0 Tema ypoka Hara JIEKTPOHHBIE LM (pPOBHIE
n/n Konrtpoabnbie | IlpakTnueckue oOpa3oBarTe/ibHbIE
Bcero H3Y4YeHH
padoThbI padoThbI pecypchl
1 [Ipenmer xumuu. Ponp xumun B 1 bu6nuoreka [IOK
JKU3HM YeJoBeKa. Tela v BelecTBa https://m.edsoo.ru/ff0d210c
I1
2 . X5: woverso ¢ 1 bbmorera LIOK
T . https://m.edsoo.ru/ff0d227e
XUMHUYECKON TOCYIOM.
[TpakTueckass pabora Ne 1
«[IpaBuna paboTel B mabopaTopuu bubnmnorexka HOK
3 ) 1 1
u  npuéMmbel  oOpamieHHs — C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM)
Yuctele BelIeCTBA W CMECH.
CnocoObl  paszienieHusi  CMECEH.
X0 0
4 a3 eneHHZBZI:/IeeIZI;;I' c 1::1\(;20 fiz 1 bubnrorexa LOK
pasl ’ 5 https://m.edsoo.ru/ff0d26ca
MarHura, (bunpTpOBaHUE,
BBIITAPUBAHUE, JTUCTUJIIALHS,
xpomaTorpadus
5 CrapToBas IMarHocTHKa. 1 1
Ipa ecKa abora Ne 2
6 IE) RHgEetR P . (T 1 1 bubmmoreka [JOK
«raspererme CMeceHv fia prmMepe https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
A . X0
TOMBI ¥ MoneKvan,I BuGmiorexa [IOK
7 CO3ZaHME  MOJEIEH  MOJIEKYI 1

(I1apoCTEP’KHEBBIX ).

https://m.edsoo.ru/ff0d2a6¢c
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XUMHUYECKUE DJJIEMEHTBHL. 3HAKU

8 (CUMBOJIBI) XUMHYECKHX bubnrorexa LIOK
https://m.edsoo.ru/ff0d2be8
3JICMEHTOB
[IpocThie M CIIOKHBIC BEIIECTBA.

9 X.9.: HW3yueHwe U ONHUCAHUE bubmuorexa [JOK
(Gu3MYeCKUX CBOWMCTB  00pa3loB https://m.edsoo.ru/ff0d2a6c
HEOPTraHWYECKHUX BEICCTB.

10 ATOMHO-MOJIEKYJISIPHOE YUYECHUE bubnmorexa LIOK

https://m.edsoo.ru/ff0d2d50
3aKOH  TIOCTOSHCTBA  COCTaBa
BelIeCTB. XuMmuueckass (opmyia. bubnmnorexka HOK

11
BaneHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
AJICMEHTOB.

OTHOcHUTEeNbHAs aTOMHAs Macca.
12 OTtHocuTeabHAS MOJIEKYJIIpHas bubmorexa HOK
https://m.edsoo.ru/ff0d323c
Macca

13 MaccoBast 1ol XMUMHYECKOTO bubmmoreka [IOK
3JIEMEHTA B COEIMHEHUN https://m.edsoo.ru/ff0d350c
KomnyectBo  BemiectBa. Mok,

14 Momnspaas Macca. X.0.: bubnuoreka [JOK
HaOJroIeHne 00pasIloB  BEIIECTB https://m.edsoo.ru/ff0d5230
KOJIMYEeCTBOM 1 MOJIb.
dusnueckue u XUMUYECKHE
SBIICHUS. XHWMHUYECKas pPEaKIfusl.

X.2.: HabmogeHue (U3MIECKUX BuGmorexa LIOK

15 (TutaBieHHE BOCKA, TasHHUE JIbJIA,

pacTupaHue caxapa B CTYIIKe,
KUIICHUE M KOHJCHCAIUS BOJABI) U
XUMUYECKUX  (TOpEeHHE  CBEYH,

https://m.edsoo.ru/ff0d37fa
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MIPOKaINBaHUE MEJIHOM
MIPOBOJIOKH, B3aUMOJICCTBHE Mea
C KUCIIOTOW) SIBIICHUIA

16

[Tpu3Haku U yCIOBUS MPOTEKAHUSA
XUMHUYECKUX peaKuui. X0
HaOI0IeHNE u OnucaHue
MIPU3HAKOB MIPOTCKAHUS
XUMHUYECKUX peaxiuii
(paznoxeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI
C XJIopuIoM Oapusi, pa3ioKeHHE
ruapokcuaa wmeau (1) npwm
HarpeBaHuw, B3aMMOJICIICTBHE
JKele3a C pacTBOPOM COJIM MeIu

Q)

bubnnoreka IIOK
https://m.edsoo.ru/ff0d3al6

17

3akoH COXpaHEHUS Macchl
BEIECTB. XUMUYECKNE YPAaBHEHHUS.
X.9.: HaOmromeHne ¥ OIKCAHUE
pEe3yJIbTaTOB TIPOBEACHUS OIIBITA,
WITIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl

bubmmorexa [JOK
https://m.edsoo.ru/ff0d3b88

18

Bbluncnenuss KoaumdecTBa, Macchl
BEIIIECTBA o yYpaBHEHUSAM
XUMHUYECKHX PeaKIuii

bubmmorexa [JOK
https://m.edsoo.ru/ff0d5708

19

Knaccuduxanus XUMHUYECKUX
peaxkuui (coequnenus,
pa3lIoKEeHUs, 3aMEIIeHUsI, 0OMEHa)

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3f34

20

M. B. JloMOHOCOB — y4€HBIN-
sHmmknonequcrt. O000meHne u

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4
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cHCTeMaTH3aIus 3HAaHUM

21

Kontponbnas padota Nel mo Teme
«BemectBa u XUMHYECKHE
peakuumn»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4290

22

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopong — 3jieMeHT U
npoctoe BemiecTBo. O30H. X.O.:
Ka4eCTBEHHOE oIpezieTIeHne
coJlepKaHus KHCIIOpo/ia B
BO3/YyXE.

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0d448e

23

Ousnueckne U XUMHYECKHUE
CBOMicTBa KHcIOpoaa (peakuuu
okucieHus, ropeaue). [lonstue 06
okcumax.  X.D.:  HaOmroneHue
B3aUMOJICHCTBHSL ~ BEIIECTB  C
KHCJIOPOOM U yCJIO0BUS
BO3HUKHOBEHHUS M TpEKpalleHus
ropeHus (mmoxapa).

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

24

Crioco0bl mosyueHust KUcaopoja B
1ab0paTOPUM ¥ TPOMBITINICHHOCTH.
IIpuMeHeHne Kucnopoaa.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d497a

25

TennoBoil 3¢pdexkT XuMUUeckoit
peakuu, TIOHSITHE 0
TEPMOXUMHUYECKOM  ypaBHEHMH,
9K30- " SH/IOTEPMHUYECKIX
peaKIusIxX

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4790

26

TormBo (HedTh, yroiab U MeTaH).
3arpsi3HEHWE BO3/yXa, CIOCOObI
€r0 MpeIoTBpaIICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4c4a
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[IpakTnueckas pabora Ne 3 mo
teme «llonydenne u cobupanue

bu6nuoreka [IOK

21 KUCIIOPO/Ia, U3y4YCHUE ero https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bomopon — aneMeHT U mpocToe

28 Benzllecrz)ﬂfo. Haxoxmemfe B bubmorexa LIOK

https://m.edsoo.ru/ff0d4dd0

npupoJie
Oduznueckue U XUMHYECKHUE

29 cBoiicTBa Bojopona. IIpumeHnenne bubnuotexa [HOK
Bojioposia. X.D.: B3aMMOJCHUCTBUE https://m.edsoo.ru/ff0d4dd0
Bojziopoaa ¢ okcunom meau (11).

bubnnoreka IIOK

30 Homstrite 0 KucHOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2

31 KonTtposnpnas padora 3a I yuebnoe bubmmoreka [JOK
TIOJTyTO/INE https://m.edsoo.ru/ff0d4dd0

32 CriocoObl ToNTydeHus: BOAOpOa B bubnmnoreka [JOK
nJaboparopun https://m.edsoo.ru/ff0d4f42
[Tpaktuyeckas pabora Ne 4 mo

33 teme «llomyuenne u coOupanue
BOJIOPO/1a, U3YYEHHUE €TO CBOWCTBY

34 MonspHblii 00b€M ra3oB. 3aKoH bubmuoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienus o0béMa, KOJIMYECTBA

35 BEIIIECTBA ra3a 1o ero W3BECTHOMY bubnmoreka [JOK
KOJIMYECTBY BEIIECTBA WA https://m.edsoo.ru/ff0d55a0
00BEMY.

36 Borancnenus o0bEMOB Ta30B 1O but6mmoreka [IOK

YpaBHCHHUIO pPCEaKIIMM Ha OCHOBC

https://m.edsoo.ru/ff0d5708
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3aKOHa OOBEMHBIX  OTHOILEHUN
rasoB

dusznueckue 1 XUMHYECKHAE
CBOMCTBA BOJLL. X.0O.:

bu6nmoreka [IOK

37 B3aUMOJEHUCTBUE BOJIBI C https://m.edsoo.ru/ff0d587a

MeTauIaMH (HaTpUEM U KaJIbIIHEM)
CocraB ocHoBanmii. Ilonstue 00
WHIUKaTopax. X.D.. HaOoJIeHHue bu6nmoreka [IOK

38
U3MEHEHHS OKPACKH HHIMKATOPOB https://m.edsoo.ru/ff0d59e2
B PAacTBOPAX KUCJOT U LIEIOUEH.

Bona Kak pacTBOPHUTEIb.
HacplilieHHble ¥ HEHACHIIICHHBIC

ACTBOPBIL. MaccoBas onst

39 I;emecTI:sa B pacTBOpE. )I([.B.: Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5b40

UCCIIeIOBaHHE 0COOCHHOCTEMH
pacTBOpeHUs BEIICCTB c
Ppa3IMYHON paCTBOPUMOCTHIO
[Tpaktuueckass padora Ne 5 mo

40 teme «lIpurotoBneHnue pacTBopoB bubmuoreka [JOK
C Ompe/eNéHHON MacCOBOM Joei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

41 Konrtponsnas padora Ne2 mo teme bubmuoreka [JOK
«Kucnopon. Bomgopoa. Boma» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTtaB, KiaccHuUKaus,

42 HOMEHKJIAaTypa. X9 bu6muoreka [JOK
03HAKOMJIEHUE c o0pa3mamMu https://m.edsoo.ru/ff0d664e
OKCHJIOB U OITMCAaHUE UX CBOMCTB

43 [Tomyuenne " XUMHUYECKHE bu6muoreka [JOK

CBOMCTBaA KHUCJIOTHBIX, OCHOBHBIX H

https://m.edsoo.ru/ff0d664e
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aM(bOTEpPHBIX OKCHUJIOB

44 OcHoOBaHMS: COCTaB, bubmuorexa [JOK
KiIaccu(uKaIus, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue u XUMUYECKUE

45 CBOICTBA OCHOBaHM. X9 bubmuorexa [JOK
[Monyuenue HEPaCTBOPUMBIX https://m.edsoo.ru/ff0d67ca
OCHOBaHUU

46 Kucinotsr: COCTaB, bubnnoreka IIOK
KJ1accu(UKaIUs, HOMEHKIIATypa https://m.edsoo.ru/ffOdfee2
[Tomyuenue u XUMHUYECKHE
CBOMCTBa KUCIOT. X.D.: U3y4YCHHE

47 B3aumoaeicTBus okcuaa meau (II) bubnnoreka IIOK
C pacTBOpPOM CEPHOH KHCJIOTHI, https://m.edsoo.ru/ffOdfee2
KHCIIOT C METaUlaMH, pEeaKklIHn
HEUTpaIU3alnuu
Conu (cpenaHue): HOMEHKIIATYpA,

CIOCOOBI MOMYYEHHS, XUMHUYECKHE
48 CBOIICTBa. B}L:ITeCHeHHe OJTHOTO bubmmorexa LIOK
https://m.edsoo0.ru/00ad9474
MeTaljga JAPYTMM U3 pacTBopa
COJIH.
[Ipaktuueckass pabora Ne 6.

49 Pemenne JKCIEPUMEHTAIBHBIX bubnnorexka HOK
3amay 1o teme «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COSTUHEHUI
['eHeTnyeckass  CBSI3b  MEXKIY
KJlaccaMu ) HEOPraHMYECKUX BuGmiorexa [IOK

50 coenuHeHui. X.D.: UCCIEeIOBaHUE

06pa3u0B HCOPraHN4YCCKUX
BCIICCTB pa3JINYHBIX KJIIACCOB.

https://m.edso0.ru/00ad9a50
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O000meHne #W cucTeMaTh3anus

51 3HAHUH. "OCHOBHEIC KJIaCCHI bubamorexa LIOK
. https://m.edsoo.ru/00ad9ch2
HEOPraHWYECKUX COCAMHCHUI
o | oo e 4 e
. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCAMHCHUI
[TepBbie MONBITKY KiIaccuuKamm
XHMHYECKHUX dJIeMeHTOB. IloHsaTHe
53 0 TpyHOmax CXOJHBIX 3JIEMEHTOB. bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
X.D.: u3ydyeHue oOpasioB BEILIECTB
METaJIJIOB 1 HEMETAJIIIOB
Ilepuonnueckuii 3aKOH u
54 ITepnoanueckas cucTeMa bu6nmoreka [IOK
XUMHYeckux anemeHtoB . . https://m.edsoo.ru/00ada52c
MenneneeBa
55 [Tepuonsl, rpynel, HOATPYIIIB] bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
56 Crtpoenue aTOMOB. CocraB bubmuoteka [JOK
aTOMHBIX sjiep. M30Tombl https://m.edsoo.ru/00ada342
CtpoeHue AMEeKTPOHHBIX 000JI0UYEK
57 aTOMOB 3JIEMEHTOB bu6nuoreka [IOK
IMepuoauyeckoit cucremsr JI. . https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuka XUMHUYECKOTO
58 dJIEMEHTa TI0 €ro TOJOXKECHHUIO B bubnmoreka [JOK
[epunoanueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
MenpaeneeBa
59 3HaueHue [leproamaeckoro bubnuotexa [IOK
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3aKOHa [UId pPa3BUTUSA HAyKU H
npaktuku. J[. WM. MenneneeB —
Y4EHBIM, IEeNaror M TpaxIAaHUH.
X9 B3aUMO/ICHCTBHE
TUIPOKCU/A IIMHKA C pacTBOpaMu
KHUCJIOT U LIEJIOYeEn

https://m.edsoo.ru/00ada96e

DIIEKTPOOTPULIATEILHOCTh aTOMOB bubnmoreka [JOK

60
XUMHYCCKHX 3JICMEHTOB. https://m.edsoo.ru/00adaab8

61 Honnas xumudeckas CBs3b bubnmorexa LIOK

https://m.edsoo.ru/00adac34

62 KoBanientHas MOJISIpHAS bubnnoreka [HOK
XMMHYECKasl CBSI3b. https://m.edsoo.ru/00adaab8

63 KoBanientHas HETOJISIpHAs bubnmnoreka HOK
XMMHYECKas! CBS3b. https://m.edsoo.ru/00adaab9

bubmmoreka [IOK

o4 CTereHD OKHCIICHHS https://m.edsoo.ru/00adae28
OKHCIUTENBHO-

BOCCTaHOBUTEJIbHBIE peakuuu.
X.2.: MIPOBEACHUE OTIBITOB,

65 WJUTIOCTPUPYIOLIUX IIPUMEPBI bubnmnorexka HOK
OKHUCJIUTEIBEHO- https://m.edso0.ru/00adb076
BOCCTAHOBUTEJIbHBIX peaxiuii
(ropeHme, peakIuu Pa3I0KEHUS,

COCTTMHEHUS ).

66 OKkucnuTenu U BOCCTAaHOBUTENHN bubmorexa LIOK

https://m.edsoo.ru/00adb076

67 KontponbHast padora Ned4 no teme bubmmoreka [JOK

((CTpOCHI/Ie aromMa. XuUMHYECKas

https://m.edsoo.ru/00adb486
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CBA3b»

68

IIpomexxyrounas arTecTanus.

Hrorosas komruiekcHas paboTa.

bubnuoteka LIOK
https://m.edsoo.ru/00adb33c

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68



https://m.edsoo.ru/00adb33c

9 KJIACC

KoanuecTBO 4acos

Ne DJIeKTPOHHbIe HH(POBHIE
n/n Tema ypoka Bcero Konrpouabsnsie | IlpakTuyeckue Jlara o0pa3zoBaTeIbHbIE
padoTbI padoThbI HEyHeH pecypchl
[Tepnonnueckuit 3aKOH.

1 [lepuoanueckas cucremMa 1 bubmmoreka [JOK
xuMudeckux  anmementoB  JI. W https://m.edsoo.ru/00adb59e
MenneneeBa

AKOHOMEPHOCTH B H3MEHEHHH
2 zBoﬁCTB pXI/IMI/I‘IeCKI/IX AJIEMEHTOB 1 bubnrorexa OK
) https://m.edso0.ru/00adb6hb6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanms u HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Bunel XuMHu4ecKkoil CBSI3M M THUIIBI bubnunoreka LIOK

4 B, 1
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Bxonnas koHTponbHas padora. 1 1

6 Knaccudukanus XUMHUYECKHUX 1 bu6nmorexa LIOK
peaKIyii Mo pa3InYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0
IIoHATHE O CKOpPOCTHM XHWMHYECKOU
peakuuu. [IoHsATHE O TOMOTE€HHBIX U

5 TEeTEPOreHHBIX  peakuuax. X.J.: 1 bubnmnorexa [JOK
Hccnenosanue 3aBHCUMOCTH https://m.edsoo.ru/00adbe9a
CKOPOCTH XUMHUYECKOW PEaKIUU OT
BO3JICHCTBUS Pa3TUYHBIX ()aKTOPOB
[Tonsitue 0 XUMHUYECKOM

8 paBHOBecHH. DaKTOPHI, BIHSIOIINE 1 bubnmnorexa [JOK

Ha CKOPOCTb XHUMHYISCKOM PCaKkun u

ITOJIOXKCHHUEC XHUMHUYCCKOI'O

https://m.edsoo.ru/00adc28c
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PaBHOBECHA

OKHUCITUTETEHO-BOCCTAHOBHUTEIBHEIC
peaxkuuu. X9 OTIBITOB,
WLTIOCTPUPYIOIINX IPUMEPHI
OKHCITUTEITbHO-BOCCTAHOBUTEIIBHBIX
peakuuit (ropenwue, peakiuu
pa3JIoKEHUs], COCTUHCHNU )

bub6nmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopus ANEKTPOIUTUIECKON
muccouuanuu. CuiibHble U crabbie
anekTpoiuThl. X.0D.: Pacno3naBanue
HCOPTaHNYCCKUX BCIIICCTB C
IIOMOIIIBXD Ka4YCCTBCHHBIX peaKHI/Iﬁ
Ha HOHbI

bubnuoreka [IOK
https://m.edsoo.ru/00adcd68

11

HNonuble ypaBHeHus peakuuid. X.O.:
MPOBE/ICHUE OTIBITOB,
WLTIOCTPUPYIOIIUX MIPU3HAKH
MPOTEKAHUS  PEaKIUid  WOHHOTO
obmena  (oOpa3oBaHue  OcajKa,
BBIZICJICHME  Tra3a, oOpa3oBaHHE
BO/JIBI)

bu6nmotexa [IOK
https://m.edsoo.ru/00add448

12

XUMHYECKHE CBOMCTBA KHCIOT M
OCHOBaHUH B CBETE MpEACTaBICHUMN
00 ANEKTPOIUTUUECKON
muccoranuu. X.D.: HCCIEeIOBaHHE
AJIEKTPOTPOBOTHOCTH pacTBOpOB
BEIIIECTB, TIpoIecca JIUCCOIHAINH
KHCJIOT, IIeJIOUeH U conel

bu6nunoreka [IOK
https://m.edsoo.ru/00add5d8

13

XUMHYECKHE CBOMCTBA COJICH B
CBETe npecTaBIeHNu 00

bu6nunoreka LIOK
https://m.edsoo.ru/00add8b2
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JNICKTPOJIMTUYCCKON  JIUCCOLIMALINH.
X.D.: O3HAKOMJIEHHE C MOIEIISIMUA

KPUCTAJUIMYECKUX peLEToK
HEOPTraHUYECKHUX BEILIECTB —
CJIOXKHBIX BELIECTB (xnopuna
HaTpUs)
14 ITonsiTue o runponuse coneu bubmmorexa [IOK
https://m.edsoo.ru/00add9d4
O0oOmerne W CUCTEMaTH3aIHs
15 3HAHUU«DJIEKTPOITUTHUECKAS bubnnoreka [IOK
IUCCOLIAALIHS. XUMHUECKUE https://m.edsoo.ru/00addd12
peaKIu B pacTBOPAX»
IIpakTnueckas abora No 1.
16 «lfeHIGHI/Ie 3KfnepHMeHTaanHx bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
Konrponbnas pabora Nel mo Teme
17 «INEKTPOIUTUYECKAS TUCCOITHAIINS. bubmmorexa LIOK
https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO0mas xapakTepuCTHKa TalOTE€HOB.
XUMHYECKUE CBOMCTBA Ha IPUMEPE
18 xjopa. X.D.: O3HakOMJICHHE C brbsmorexa [HOK
https://m.edsoo.ru/00addfe2
oOpastamu XJIOPHJIOB
(TaIOTEHHIOB).
Xnoposogopoa. ConsiHas KHUCIIOTAa,
XMMUYECKHE CBOMCTBA, MOJy4Y€HUE,
19 IIPUMEHEHUE. X.0.: W3y4YeHUe bu6mmoreka [IOK

00pa3IoB HEOPTaHUIECKUX BEIIECTB,
CBOICTB COJISTHOM KHCIIOTEHI,
MpOBeJICHNE KaYeCTBEHHBIX peaKIuit

https://m.edsoo.ru/00ade104
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Ha XJIOPHA-UOHBI W HaOJIOJEeHUE
MPU3HAKOB MX IMPOTEKAHUS, OIBITHI,
OTpakarolue ¢buznyeckue u
XHMHYECKHE CBOMCTBA TajIOrCHOB H
UX COCIUHECHUNI

[IpakTuueckast pabora Ne 2 mo teme

bubnuorexa [JOK

20 «[lomyyeHnue  COJSHONM  KHMCIIOTBI,
i . N https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY
Bolunicnenuss  mo  ypaBHEHUSIM
21 XUMHUUYECKHUX pEaKlui, eclii OUH U3 bubmmorexa [IOK
’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO0mias xapakTepucTHUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpymsl https://m.edsoo.ru/00ade64a
ANOTPONTHBIE MOJU(HUKAINN CEPHI.
Haxoxxnenne cepbl u €€ coeTuHeHUH
23 B Inpupoae. XUMHUUYECKUE CBOMCTBA bubmuoreka [LIOK
ceppl. X.O.: O3HakoMJIeHHE C https://m.edsoo.ru/00ade64a
oOpa3iamu cepbl u eé
COETMHEHUSIMH
CepoBo10pO/I, CTpOEHHE,
24 qmrz)nqecxge U XHMTHpquKHC bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuapl ceppl. CepHas KHCIOTa,
duznveckne u XUMHYECKHE
CBOMCTBa,  INpuMeHeHume.  X.O.
25 HabGmonenue npoiecca bubmmorexa LIOK
p https://m.edsoo.ru/00adea28
00yTJINBaHUS caxapa oJ
JIEHCTBUEM KOHLIEHTPUPOBAHHOU

CCpHOfI KHUCJIOTHI, HN3YYCHUC
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XUMUYECKUX CBOWCTB pa30aBIIEHHON
CEpHOM  KHCIOTBI,  IIPOBEIECHUE
Ka4eCTBEHHON peakiy Ha Cynbdar-
MOH W HaONO/IeHHEe Mpu3HaKa €
POTEKaHUS

Xumudaeckue p€akuuu, JCxKamuc B
OCHOBC IIPOMBIIIJICHHOI'O crnocoba
MMOJIYYCHH A cepHoﬁ KHCJIOTHI.

bubnnorexa [JOK

26 XHAMHAYECKOE 3arps;3HeHue https://m.edsoo.ru/00adec8a
OKPYKaIOIIEeH Cpelibl COCTUHEHUSIMHU
cepbl
7 Beruucnenue MacCcOBOM JIOJTH bubnuoreka [IOK
BBIX0/Ia IPOJIYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO0mmas xapakTepuCcTUKa AJIEMEHTOB
VA-rpynmst. A3or,
aCIpOCTpaHEHHe B TMPHUPOJE,
28 2)1/131/11316015/16 u XI/IMI/II)II:CKII[/IC bubmmorexa LIOK
. https://m.edsoo.ru/00adeeab
cBoifictBa. X.D.: 03HaKOMJICHHE C
¢u3nyecKkuMu CBOICTBaMM  a30Ta,
docdopa 1 X CoeTUHEHUI
AMMuak, ero  (Quzmueckue U
29 XUMHYECKHE CBOMCTBA, MOJIyYEHHUE U bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
pUMEHEHHE
IIpakTnueckas padora Ne 3 mo teme
30 «I'P}onyquHe EMMI/IaKa, U3ydeHHe bubmmorexa LIOK
. https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 KontponbHast pabora 3a | yuebHOe
MOJTYTOJ1e
32 A3oTHas kuciorta, €€ pusnyeckue u bubnuotexa [IOK
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XUMUYECKHE CBOMCTBA. X.0.:
N3yuenune IIPU3HAKOB 150.¢
MIPOTEKaHUs, B3aUMOJICICTBUE
KOHLICHTPUPOBAHHOMN a30THOM

KHUCJIOTBI C MEIIBIO

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

33

Hcnonb3oBaHue HUTPATOB M COJIEH
aMMOHHS B Ka4eCTBE MHUHEPAIbHBIX
y10OpEeHUIA. XuMHueckoe
3arps3HEHUE OKPYXKAIOIICH Cpebl
COCIMHCHUSMU asora. X.09.:
O3HakoMJIeHHE c oOpa3uamu
a30THBIX ¥ (HOCPOPHBIX yI0OpeHHI

bu6mmoteka [IOK
https://m.edsoo.ru/00adf518

34

®ochop. Oxcun docdopa (V) u
docdopHas kucnora, GpuUIECKre U
XMMHYECKHE CBOMCTBA, MOJyICHHUE

bu6mmoteka [IOK
https://m.edsoo.ru/00adf68a

35

Hcnonp3oBaHne docdaros B
Ka4yecTBE MMHEPAJIbHBIX yI0OpEeHUH.
3arpsi3HEHUE  NPUPOJHOU  Cpeidbl
docharamu. X.D.:  mpoBeneHUE
Ka4eCTBEHHBIX pEaKIuid Ha HWOH
aMMOHUSI U (ocdaT-nuoH

bu6mmoteka [IOK
https://m.edsoo.ru/00adfc20

36

VYraepon,  pacnpocTpaHEHHE B
pupoJIe, busnueckue u
XUMHYECKHE CBOICTBA. X.2.:
O3HakomiIeHHE c MOJICTISIMU
KPUCTAITUIECKUX peEToK
HEOPTraHUYECKHUX BEILIECTB —
METaJIJIOB U HeMeTaiioB (rpadura u
anamasa). N3yuenne Mojienein

but6mmoreka [JOK
https://m.edsoo.ru/00adfd9c
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KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, QpyaepeHa

Oxkcunpl yriepona, ux (u3NYecKue

n XHUMHYECKHE CBOMCTBA.
37 DKOJIOTMYECKHE IPOOIEMBI bubmorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM YIJliepoja
(IV)
VYroapHasg kuciaora U €€ coimm. X.0.:
O3HaKoMJICHHE c MPOIECCOM
38 ancopOLMM PACTBOPEHHBIX BEILECTB bubmorexa LIOK
p p p . https://m.edsoo0.ru/00ae006¢
AKTUBUPOBAHHBIM yTIéM Hu
YCTPONCTBOM IIPOTUBOTra3a
[TpakTuueckast pabora Ne 4 o teme
39 "[lonyyeHue  yrjiekucioro rasa. bubnuorexa LIOK
KauecTBennas peaxuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
[lepBoHauabHbIE TTIOHSTHS 00
40 OpraHMYecKHX BeIlecTBaX Kak o bubmmorexa [IOK
P https://m.edso0.ru/00ae054e
COCTMHEHUSX YTIIepoia
Kpemnwnit u ero coenunenus. X.0D.:
IIpoBenenue Ka4ye€CTBEHHBIX
peakuii Ha kapOOHAT W CHJIMKAT-
41 WOHBl W H3YVUECHHWE IIPU3HAKOB HX bubmorexa LIOK
i P https://m.edsoo.ru/00ae080a
MpPOTEKaHUs, O3HaKOMJICHHE c
MPOIYKLIUEN CUJIMKATHOM
MTPOMBIIIIIIEHHOCTH
IIpakTrdaeckas abora Ne 5.
P P bubmuoreka [JOK
42 Pemrenue AKCIIEPUMEHTAIIBHBIX

3aady 1o TeMe  «Baxgenmme

https://m.edsoo.ru/00ae0bf2
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HEMECTAJIJIBI U UX COCIUHCHUA»

Kontponbhas pa6ora Ne2 mo Teme

43 «Baxneimme HEMETAUIBI W HUX bubmmorexa [HOK
COCITHHCHIS https://m.edsoo.ru/00ae0e18
OOmas XapaKTepUCTHKA
XUMUYECKHUX 3JIEMEHTOB —

44 MeTauIoB. MeTaminyeckasl CBSI3b U bubnuoreka [JOK
METAJUIMYECKass  KPUCTAIIMYECKas https://m.edsoo.ru/00ae103e
pemiérka. @DuU3MYECKHE CBOICTBA
METaJIJIOB
XUMHUYECKME CBOMCTBA METAJUIOB.

45 DNEKTPOXUMHUYUECKUI psin bubmmorexa [IOK

. https://m.edso0.ru/00ae1156
HaIpsKEHUN METAJIOB
O6mue Croco0bl HOJIyYEHUs
MetauioB. CriaBel. Beraucienus mo
46 YPaBHEHUSM XUMHYECKHX DPEaKIIH, bubmmorexa [IOK
https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
npuMecH
[IonaTHE O KOpPpO3UMM METAJUIOB.
X.9.: O3nakomiieHue ¢ oOpasuamu

47 METaJI0OB u CILIABOB, X bu6nmmoreka [IOK
buznyeckuMu CBOMCTBAaMH, https://m.edsoo.ru/00ae1278
W3yYEHUE PE3yNIbTaTOB KOPPO3HUU
METAJIJIOB

but6mmoreka [JOK

48 [lenorrie MeTanIb! https://m.edsoo.ru/00ae14b2

49 Okcuapl U THUIPOKCUIBI HATPUS U bubnuoteka [IOK
KaJust https://m.edsoo.ru/00ae14b2

50 [Ileno4yHO3eMENBHBIE  METAJUIBI  — bu6muoreka [IOK
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KaJIbIIMA 1 MarHum

https://m.edsoo.ru/00ae15e8

Baxkneiinme coequHEHUS KaabIUA.

51 X.D.: U3yuenue ocoOeHHOCTEH bu6mmoteka LIOK
B3aUMOJICUCTBUSI OKCHJA KaJbLUS U https://m.edsoo.ru/00ae15e8
HaTpusl C BOJIOH

59 O0o0mIenne  #W  CHUCTEMAaTH3aIs
3HAHMH.

53 JKEcTkocTh BOABI M CIOCOOBI €€ bubnuoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
IIpakTrueckast padbora Ne 6 Mo teme

54 ")IIZéCTKOCTI) BEI[I)I U MeTonnl eé bubnnorexa [IOK

| https://m.edsoo.ru/00aelae8
yCTpaHeHUs
bubnnorexa [JOK
55 ATIOMUHUNA
https://m.edsoo.ru/00aelc64
AMdoTepHble CcBoOICTBa OKcHaa U

56 rugpokcuaa. X.J.. HCcleOBaHUE bu6nmmotexka [IOK
aM(pOTEpHBIX CBOMCTB TMJIPOKCH]IA https://m.edsoo.ru/00aelc64
ATFOMHUHUS ¥ TUAPOKCUIA ITMHKA
Keneszo. X.0.: UccnenoBanue

57 MpoIiecca rOpeHHnsI JKeje3a B bubmmorexa HOK

pon p https://m.edso0.ru/00ae1d86
KHCIIOpOJIe

58 OKcuabl, THAPOKCUIBI U COIMH bubnuoteka [IOK
xenesa (II) u xxenesza (11I). https://m.edsoo.ru/00ae35e6
O00011eHNE U CHCTEMATH3aIIHs
sgaguii. X.0O.: UccneqoBanue

59 NIPU3HAKOB MPOTEKAHUS

Ka4CCTBCHHLBIX peaKuHﬁ Ha UOHBI:
Martaus, KajJdblusa, aJlJ-OMUHUSI,
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1MHKa, xxenesa (II) u xxenesa (11I),
menu (1), HaOsroeHue U onMcaHue
MPOIIECCOB OKPAIIMBAHUS IIJIAMCHH
WOHAMU HATPHUs, KAJIUS U KaJIbIUSI

60

ITpakTrueckas padota Ne 7.
Pemenue sxkcnepruMeHTaATBHBIX
3azad4 o teMe «BaxkHelmme
METaJUIbl U UX COCIUHCHUS)

bubnnorexa [JOK
https://m.edsoo.ru/00ae3de8

61

Brluucnenus no ypaBHEHUSIM
XUMUYECKHUX PEAKLUHI, €CITU OJUH U3
peareHToB J1aH B U30BITKE WU
COJIEPKUT ITpUMecH. Boruncnenus
MaccOBOH J10JIM BbIXOJ[a IPOAYKTa
peaxkuu

bubnnorexa [JOK
https://m.edso0.ru/00ae1750

62

O00011IeHNE U CUCTEMATH3AIUS
3HaHuH «BaxHenIe MeTalIbl 1 UX
COETUHEHUS

63

KonTposasnas padora Ne3 o teme
«BaxHelIe MeTaJIbl U X
COEIMHEHUS)

64

BemectBa 1 Matepuaisl B
TTOBCETHEBHOM KU3HU YETOBEKA.
X.D.: uzydenue oOpa3ion
MaTepHuayoB (CTEKJIO, CIJIaBbl
METaJIJIOB, OJIMMEPHBIE MaTepHUaIbl)

but6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

65

XUMUYECKOE 3arpsI3HEHUE
OKPYXKAaroILEe Cpebl

but6mmoreka [JOK
https://m.edso00.ru/00ae4270

66

Ponp XUMUHU B pelLIeHnn
9KOJIOTHYECKUX MPobIemM

but6mmoreka [JOK
https://m.edso0.ru/00ae4270
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IIpomexxyrounas arrecTalus.

bubnuorexa [JOK

o7 HtoroBas komiiekcHas paboTa. 1 https://m.edsoo.ru/00ae0dOa
68 006001enne u cucTeMaTH3aIus 1 bubnuorexa [JOK

3HaHUH 110 HEOPTAaHUYECKOW XUMUU https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO HACOB 10 68

I[TPOT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET






