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MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YTIyOJEHHBIN
YPOBEHb) COCTaBJIEHA HA OCHOBE TPEOOBAHUM K PE3yJIbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOOQ, ¢ yuerom (enepasibHON pabodeil mporpaMMbl BOCITUTaHUS.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4eOHOMY IPEIMETY .

[Iporpamma 1o XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYaIOIIMXCS CPEACTBAMHU Y4eOHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNUE, €T0 CTPYKTYPY IO
pazmenam M Te€MaM, pacopeleseHue MO  KiaccaM, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTHKM Y4YeOHOro IpolLecca, BO3PACTHBIX
ocobeHHOCTe oOyuaromuxcs. B mporpamme 1o XUMHMM — YYUTBIBAOTCS
BO3MOYKHOCTH y4€OHOTO MpeAMETa B peajlu3aldd TPeOOBaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Y4Y€OHO-NO3HABATEIBHOW  JIE€SITEIIBHOCTU
00y4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

W3yyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero oOpa3oBaHus
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH U
MHTEpPECOB OOydYaroumxcsi, Ha MPOJOJDKEHHE OOyYEeHHs Ha YPOBHE CPEIAHEro
o01iiero oOpa3oBaHusl.

3HaHMEe XHMHH CIIYXKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro MpeACTaBICHUI O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT (GOpMUPYEMbIE XUMHEH TTPEICTABICHUS O TIPEBPAILICHUSX SHEPTUH U
BEUIECTB B MPHUPOJE, O MyTAX pEUIeHHUs TI00AJbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOW, DJHEPIETUYECKOM, MPOJOBOJIBCTBEHHON
po0eM, MpooIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopMupoBaHUsl  KYJbTyphl  JMYHOCTH  OOydaromuxcsi, HUX oOmel u
GyHKIIMOHATBFHOW TPAMOTHOCTH;



BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmmxcsi, HABBIKOB WX CAMOCTOSTEIHHOW Y4eOHOW JIESITEIIBHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU I€SITEILHOCTH;

3HAKOMHUT CO CIEeUM(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEACTaBICHUM O €AMHCTBE MIPUPOJIBI M YEJIOBEKa, SBJISETCS KIFOYEBBIM ATAIllOM B
GhopMUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0yYarOIIuXCS;

criocoOCTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUU OOCCIICUMBAIOTCS CICIIM(PUKON
colepKaHUs TIpeaMeTa, KOTOPBIM SBJSETCS IE€IAaroruyeckyd aJanTHPOBAHHBIM
OTpaXEHHUEM OMPECICHHOr0 ATara pa3BUTHS XUMHUH.

YrayOnéHHBIH KypCe XMMHUHU OCHOBHOT'O OOIIETO 00pa30BaHUsI OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOITUMHUCS CUCTEMBI IIePBOHAYATIBHBIX MOHITHH XUMHUH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIAraloOlIUX MpPEACTaBICHUNA OOIIe XUMUU U
OT/ICJIbHBIX 3HAUUMBIX MTOHATUM OPraHUYECKOU XUMHUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHATHI 0 XUMHYECKOM DJIEMEHTE M BEIECTBE M CUCTEMbI OHITUM O XMMHUYCCKOM
peakiuu. O0e 3TH CHCTEMbl OPraHU30BaHbl 110 MPHUHIIUITY IOCIEI0BATEILHOIO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJICKYJISIPHOM TE€OPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuoanueckoro 3akona J[.M. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

Y4EHUSI O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEACTaBICHUM 00 ANEKTPOJIUTHUECKON JUCCOIMAIIUM BEIIECTB B PACTBOPAX;

0 XMMHUYECKON KHHETUKE U TEPMOJUHAMHUKE.

B OCHOBY TeOpeTHMYECKMX 3HAHUM MOJOXKEHbl AMIMPUYECKH IOJTYUYECHHBIC
daktel. TeopeTnueckue 3HaAHUS Pa3BUBAIOTCS MOCIIECIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy Hu 0O0€CleuYMBalOT OOY4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OO0JACTH MPAKTHUYECKOTO TMPUMEHEHUS
M3y4yaeMbIX BEIIECCTB.

OcBoeHHME  cofepKaHUs  OporpaMMbl MO  XMUMHH  MIPOUCXOIUT  C
WCIIOJIb30BAHUEM 3HAHUW W3 paHEe U3YYCHHBIX YUYCOHBIX MPEIMETOB:
OKpYXKalomud Mup, Owosnorus, ¢usnkKa, MareMaruka, reorpadus, TEXHOJOTHS,
HCTOpUS.

[Iporpamma ocHOBHOTO 0011ero o0Opa3oBaHHsl MO XUMHUU (yTIyOJIEHHBIM
YPOBEHb) OpPHEHTHPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAIBLHOTO XapakTepa



oOpazoBaHus, cnenuuku y4dyeOHOTro MpeaMeTa U O0O0ECIeYeHUE YCIEIIHOTO
oOyueHusi Ha CIeAylouleM YpoBHE oOpa3oBaHus. B mporpaMme Mo XuMHH
peann3yeTcsl pa3BUBAlOIIas M MpaKkTUYecKas HANpaBICHHOCTh OOyUYEHUS XHUMUH,
mupdepennnanus  oOydeHHUs,  BKIIOYAOMIas  NOpOQUIbHYIO  MOATOTOBKY
oOydaronmmxcss M TMOCJENyIollee CaMOOIpeeieHe B BbIOOpPE HampaBJICHUS
oOyueHus B Ipo(PHIBHBIX KJIaccax.

VYriyOonéHHoe W3ydyeHHWE XUMHUU  CIIOCOOCTBYET  peanu3aluu  3ajay
npodecCUOoHaNbHON OPUEHTALIMY 1 HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KXIOMY OOydYaroniemycsi TpOSIBUTH CBOM HWHTEJUIEKTyallbHbIe U TBOPYECKHE
CIOCOOHOCTH TpU HU3YYEHHH Y4YeOHOTro TMpeaMera, HEOOXOAUMbIE IS
MPOJIOTIKEHUS 00pa30BaHUS U JabHEUIIIEH TPYI0BOU JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yriayOn€HHBIM ypOBEHB) MpeTHA3HAUEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIIUX MPOTPAMMBI
muddepeHnupoBanHoro (YriayO0iaéHHOro, MpoGUILHOTO) HW3YYEHHS OTIEIbHBIX
y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O OOLIETO 00pa30BaHUS.

OOpasoBaTenbHble PYHKIUM XUMHUHU, W3Yy4Ya€MON Ha yIJIyOJIEHHOM YpPOBHE,
peanu3yroTcs B mporecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JacTh COBPEMEHHOT'O €CTECTBO3HAHMS, OOJIACTH MPAKTHYECKON NEeATEITHHOCTH
4eJl0oBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajnada y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUM — BaXKHEHUIITNX
($akToB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH, TOCTYITHBIX 00001IEHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MNPUOOIIEHUH K HAYYHBIM
METOJaM TIO3HAHMSI TP M3YyYEHUM BEIIECTB W XHMHUYECKUX PEaKIHuH,
(GbopMUPOBaHNY W PA3BUTUH TO3HABATEIHHBIX YMEHUN U CIIOCOOOB NEATEIBHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbHOCTH, OCBOCHHHM TIPaBWJ O€30MacHOr0 OOpalleHus C BEIIeCTBAaMH B
ITOBCEHEBHOM KU3HHU.

[{enu uzydeHUs: XUMUU OTPAXKAIOT HAMPABIEHHOCTh 0OYYEHUS HA Pa3BUTHE U
camMOpa3BUTHUE JIMYHOCTH, (POPMUPOBAHUE €€ UHTEIIEKTa U O0IIEH KyIbTypBbl.

W3ydeHne XuMHUH HAaITPaBJICHO HA JOCTHKECHHE CICAYIONINX IENIeH:

dbopMUpOBaHHE WHTEUIEKTyalIbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIPHOMY MPHHSITHIO PEIICHUH,
CTIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSAM KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBBI JJIsi TOHUMAHHS XUMHUYECKOM
CTOPOHBI SIBJICHUN OKPY>KaIOIIEero MUpa, OCBOCHUE SI3bIKA HAYKHU;



npuoOIIeHNE O0O0yYaroluXCcsi K CaMOCTOSITEIbHOM —TIO3HABATENbHOU M
UCCJIEIOBATENLCKOW  JIESITEIBHOCTH, K  Hay4YHbIM  METOJaM  IO3HaHuA,
dbopMUpOBaHKE MOTUBAIIMU U Pa3BUTHE CIIOCOOHOCTEH K U3YUECHUIO XUMUH;

dbopmupoBanue  oO0mell  (PYHKIIMOHATLHOH W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKPYAIOIIEr0 MHpA, MCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIC MPU H3YYCHHUH
XUMHUH, TPUMEHSTh HMX MpPU pEUIEHUU Npo0ieM B TOBCEAHEBHOM >KU3HU H
TPYJIOBOM E€ATEIbHOCTH;

pa3BuTHE Yy OOydalolmuxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
NEATEIbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBAUUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO PO U HAIIPABICHHOCTH JAJIIbHEHIIIET0 00yUYCHHS,;

OCO3HAHME LIEHHOCTH XUMUYECKHX 3HAHUN B JKU3HU YEJIOBEKA, ITOBBIIICHHUE
YPOBHSI JKOJOTMYECKOM KYyJbTYPbl, HENPHUITHE JEHCTBHM, NPUHOCAIIUX BpPE
OKPYKAIOILEH CPENIE U 310POBBIO JTHOIEH;

npuoOpeTeHne 00y4arolMMHCS ONbITa CAMOIO3HAHMSI, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOAUMBIX JJIs1 Pa3JIMYHbIX BUIOB JEATEIbHOCTH.

Ha u3yuenne yueOHoro npenmMera «Xumus» otsoautcs no 102 yaca B 8 u 9
Kiaccax (3 yaca B HEJIEII0), TO €CTh 1 Yac B HeIeNlo 3a CUeT 0053aTeIbHOM YacTH
OOII OO0 wu 2 yaca 3a cuét yactu OOIl OOO, popmupyemor ydyaCTHUKAMHU
oOpa3zoBarenbHbIX OTHOIIEHUH. Beero 204 yaca 3a 1Ba roga o0y4eHus..



COJEPKXAHUE OBYUYEHUA
8 KVIACC

IlepBoHaYabHbIe XUMHYECKHE TOHATHS

Xumusi — BaxkHasi 00JacTh €CTECTBO3HAHMS M MPAKTUYECKOW NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumuum B )ku3HM yenoBeka. Kpartkue cBeneHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BUTHs XUMHUH. XUMHS B CHCTEME HayK. Tena u
BemiectBa. Dusnueckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATpEraTHbie
cocTostHusL BewlecTB. [IOHATHE O TEOPETHMYECKUX W SMIUPHUYECKUX METOJax
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpencraBiieHHss 0 HaydyHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHUE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciieHue. [IpencraBieHuss 0 HayYHOM IO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (DaKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bIk xuMuU. UCTOYHUKH XUMUYECKON MH(POpMALTIH.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opy0BaHKe
IIKOJIbHOW XUMHMUYecKor Jaboparopun. [IpaBmia Oe3omacHoro oOpamieHus ¢
BEIECTBAMHU U JTAOOPATOPHBIM 000PYOBaHUEM.

Hucrteie BemecTtBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOIHBIN ras,
He(dTh, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTEPOreHHbIX cMecsX. CrocoObl pa3aeneHus cMmeceit. OuucTka BEIeCTB.

BemectBa u XUMUYECKHE pEaKUUH. ATOMBI U MOJIEKYJIbl. XUMHUYECKUE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCcThie M ClOKHBIE BElIECTBA.
Meramuisl U Hemeraiuibl. BemecTtBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cOCTaBa BellecTB. OnpeneneHue BAICHTHOCTH 3JIEMEHTOB T10
dbopMmynam OWHApHBIX COEAUHEHUHM U cOocTaBlieHHEe (opMya OMHAPHBIX
COCMHEHUN TO BAJIEHTHOCTH »3JIeMEHTOB. (OTHOCUTENbHAs aTOMHAas Macca.
OTtHOcUTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0JisI XMMAYECKOTIO 3JIEMEHTa B
coenuHennd. Haxoxienue npocteifiieid ¢opMyibl BEIIECTBA M0 MACCOBBIM JIOJIIM
DJIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX eIAWHUI] BemiecTBa. Pacdersl mo dopmynam
XAMUYECKUX COE€AMHEHUN. MoJisipHas Macca cMmecu BewecTB. MombHas HoJis
XUMHUUYECKOTO dJIeMEHTa B coeauHeHuHu. HaxokaeHue mnpocreiiiei (hopMyibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.



@u3NYeCKUe U XMMHUUYECKHUE SBICHUS. XMMHUUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBUsS NPOTEKAHUS XUMUYECKUX PEAKIUNA. 3aKOH COXPaHEHHsI MAacChl BELIECTB.
ATtomMHO-MonekysipHass Teopuss. JKuszHb u gesrensHocth M.B. JlomoHOcoOBa.
XHUMHUYECKHE ypaBHEHUS. TUIIBI XUMHUYECKUX PEAKIUH (COETUHEHHUS, PA3JI0KEHUS,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYEeCKUM ypaBHEHUSIM.

OKCINEpUMEHTAIBHOE M3YYEHHUE BEIIECTB U SABJICHUU. 3HAKOMCTBO C
XUMUYECKOM TIOCYJI0M, C MpaBWiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienust ¢ jabopaTopHbiM oOOpylnoBaHueM. M3ydyenwme u omnucanue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTasioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHWE BOCKa, TasHUE JIbJA,
pacTUpaHHe caxapa B CTYIKE, KUIEHUWE U KOHAECHCAIUs BOJAbI) M XHMHYECKHX
(ropeHue cBeuyM, MPOKaJIMBAaHUE MEAHOM MPOBOJIOKH, B3aUMOJEHUCTBUE COMABI WU
Melna € COJSHOM KHCIOTOM) siBieHuMd. O3HakOMJIEHHE C 00pas3lamMH BEIECTB
KonuuectBoM | Monb. HabmioneHue U omnMcaHue MNPU3HAKOB MPOTEKAHUS
XUMHYECKUX PeakUuil (pa3yloKeHHE caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIIOTHI C
XJopuaoM Oapus, MOJIy4YyeHUe M pasznoxkeHue ruapokcuaa wmeau (1) npum
HarpeBaHWM, B3aUMOJIEUCTBUE Keje3a ¢ pacTBopoMm coiu meau (I1). Mzyuenue
Croco0OB  pazfeneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BbIIIapUMBaHUE, AUCTUILIALNS, XpoMaTorpadus), IPOBEIEHUE OUNCTKU TOBAPEHHOMN
conu. Habmronenue u onucaHue OMNbITOB, WILIIOCTPUPYIOMIUX 3aKOH COXpPaHEHHUs
MAaccChl.

BaxHeliue npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00bEM Ta30B. OTHOCUTENbHAas IUJIOTHOCTh Ta30B.
OmnpeieneHue OTHOCUTENBHON MOJICKYJISIPHOW MacChl ra3000pa3HOro BElIeCTBa 1o
W3BECTHOM OTHOCHUTENBHON IIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B MpHU
XUMHUYECKUX PEAKIUSAX.

Kucnopon — snemMeHT W mpocToe BemecTBo. HaxoxkaeHue kuciaopoaa B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlUu TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucnenus B xuBoM npupone. Oxcuasl. IIpumeHneHue kuciopona.
CriocoObl MoyyeHus: KUciaopoaa B 1a00paTOpuu U MPOMBIIUIEHHOCTH. [ToHsTHE O
karanu3arope. KpyroBopor kucinopoga B mnpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIM CJIOW, €ro 3HA4YeHUE [JIs JKUBBIX
OopraHu3MoB. Pa3pyiieHre 030HOBOTO CJOA.

TernoBort 3h(dEKT XUMHUUECKOW pPEaKIud, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- M 3HAOTEpMUYECKHE peakuuu. Tomnuo. Vcrnons3oBaHue yriisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapuukoBoM 3 dexre.



Bonmopon — »asnemeHT uM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonydeHud. [lonstue o kucinorax u coysix. Mcronp30BaHue BOAOPOAA B KAYECTBE
TOILUINBA.

Bona. dusnueckue cBomcTtBa BOAbl. Boma kak pactBoputesnb. PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBl. PacTBOpHUMOCTH BELIECTB B BOJIE.
@dakTopbl, BIUAIONIME HA PACTBOPUMOCTb TBEPABIX U Ta3000pa3HBIX BEIIECTB.
CrniocoObl BhIpaXeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEIIECTBAa, MOJISIpHAs KOHIIEHTpauus. Ponb pacTBOPOB B NMPUPOAE U B KHU3HHU
YeJoBeKa.

Xumudeckne cBoiicTBa Bojabl. [loHsitTne 00 ocHOBaHmsx. I[loHsTHE 00
MHIUKaTopax. KpyroBopoT Boabl B NPUPOJE. 3arps3HEHUE MIPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpa3yroiiue  (OCHOBHBbIC, KHCJIOTHbBIE, aM@oTepHbIe) W
HecosieoOpasyromme. MexayHapoaHas HOMEHKJIaTypa OKCHUIIOB. TpuBHANIbHbBIC
Ha3BaHUA OKCUAOB. OU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOEICTBHUE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMU OKCHAAMHU).
[TomyyeHne OKCHUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanusa kucinor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHbIE Ha3BaHUs KUCIOT. PU3MYECKHE M XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJEHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MetrawuioB H.H. bekeroBa. Ilonmydenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukauuss OCHOBaHM: WIEJIOYM W HEPACTBOPHUMBIE
OCHOBaHUsA. MexIyHapOIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHUCIIOTAaMU U COJISIMH) M CHOCOOBI mojyuyeHus. HepacTBoprmbie OCHOBaHUS, WX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIOCOOBI MOJTy4YeHUs. AM(POTEPHOCTb.
[TonsiTue 00 am@oTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCHUIOB IIMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBHE C KUCJIOTAMH U IETI0YaMHu)
Y MOJTyYEHHUE.

Conu  (cpegnue, KuUCIble, OCHOBHBIC, JIBOWHBIC). MexayHapoaHas
HOMEHKJIATypa coned. TpuBnanbHble Ha3BaHus cosel. Duszndeckue u
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomydenue
COJIEH.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUIA.



DKCIEPUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE OIIPEIIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYyXE;

NOJIy4eHHE, COOMpAaHNE, PACIIO3HABAHNE U N3YUYEHUE CBOMCTB KUCIOPOAA;

HAOIO/ICHUE B3aMMOJICHCTBUSL BEIIECTB C KUCIOPOJOM U  YCJIOBHIA
BO3HUKHOBEHUS U MPEKPAICHUSI TOPEHHUS;

O3HAKOMJIEHUE C 00pa3liaMyd OKCHUJIOB U ONHMCAHKUE UX CBOMCTB;

NoJiydeHue, coOupaHue, pacrno3HaBaHME W H3YUYEHHUE CBOMCTB BOJOpOJa
(ropenue);

B3auUMOJIelcTBIE Bogopoaa ¢ okcuoM meau (I);

UCCIIEIOBAaHNE OCOOCHHOCTEM pPACTBOPEHMS BEIIECTB C  Pa3IMYHON
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JI€H PAaCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEICHHON MOJISIPHON KOHIIEHTpauuen
PaCTBOPEHHOIO BEIECTBA;

B3aMMOJICHCTBHUE BOJbI C METAJNIAMH (HATPUEM U KaJIbIIEM );

ONPEIECIICHUE PACTBOPOB KUCJIOT U IIEJIOYEHN C TOMOIIBI NHINKATOPOB;

UCCJIEI0BAHUE 00Pa3I[0B HEOPIAaHMUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB;

u3ydeHue B3anMoenictBusa okcuaa meau (1I) ¢ pactBopom cepHON KUCHOTHI,
KHUCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaIu3aluu;

IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICHCTBUE TUAPOKCUAA [IUHKA C pACTBOPAMM KHCIIOT U IIEJIOYEN;

pELIEHHE DKCIEPUMEHTAJIBHBIX 3adad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COEAUHEHUID.

Iepuonnuecknit 3akoH u Ilepuoamueckasi cucreMa XHMHYECKHX
jemeHTOB /[I. U. MenaesieeBa

Crpoenne aTromMoB. XuMHUYecKast CBsI3b. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX djeMeHTOB. IloHsiTHe O
rpynnax (ceMencTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbHIX (OJaropoJHbIX) razax. OJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUBI U THIAPOKCHUJIBI.

[Teprnoanueckui 3aKOH. OTkpbITHE ITepronnueckoro 3aKOHA.
Ilepuonuueckass cucremMa xumuuyeckux osnemeHtoB [, WM. MeHnngeneena.
Kopotkonepuoanass u gnuHHONEpuoaHas ¢opmbl Tadmuiel  «llepuoamueckas
cucteMa xumuueckux snemeHToB /. V1. MenneneeBay. [lepuonbl u rpynmsl (A- u
b-rpymrer).



Crpoenne aromoB. CoctaB aTOMHBIX saep. M3otombl. PaninoakTUBHOCTH.
ONeKTpoHbl. DJIEKTPOHHAsA OpOUTANb. DHEPreTUYeCKUe YPOBHH M IOJYPOBHH
aTomMa: s-, P-, d-opOurtamu. DJICKTPOHHBIC KOHPUTYPAIMA | DJICKTPOHHO-
rpadudeckue (Hopmysbl aTOMOB. DU3HUECKHIl CMBICI MOPSAKOBOTO HOMEpPA,
HOMEpA MepHroJia U rpyIbl 3eMeHTa. CTpOeHUE ANEKTPOHHBIX 000J0YEK aTOMOB
nepBbIX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl . . Menneneena:
pacrpeneieHue HJIEKTPOHOB MO HHEPreTUYECKHM YPOBHSM, ITOAYPOBHSIM H
opoutansm. Guzndeckuit cmpici [lepuoanyeckoro 3aKoHa.

3aKOHOMEpPHOCTH M3MEHEHUSI pajinyca aTOMOB XUMHUUYECKHUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAIUIMYECKUX CBOWCTB MO TpynImaM W IEpUOJaM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XUMUYECKHUX BJIEMEHTOB B
nepuoAax M rpynnax. XapakTepUCTUKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
nonoxeHuro B [lepuogmueckon cucreme /. . Menneneesa.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyeHbId U
rpaXKJaHVH.

DJIEKTPOOTPULIATENBHOCTh XUMHUUYECKHX DSJIEMEHTOB. XHMHUYECKas CBS3b.
Buapl XMMUYECKOM CBSI3UM: KOBAJEHTHAsT TOJISIPHAs CBS3b, KOBAJICHTHAs
HEMOJISIpHAs CBSI3b, MOHHAS CBsI3b. MexaHu3Mbl 00pa30BaHHs KOBAJICHTHOW U
MOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTypHbIe (OpMysbl BemiecTB. KaTuoHsl u
AHUOHBI.

Kpucrammmueckne wu amopdubie BemiecTBa. THUIMBI  KPUCTALTUYECKUX
pELIETOK: HUOHHAS, aTOMHAs1, MOJICKYJISIPHASI M UX XapaKTEPUCTUKHU.

Crenenb oxucieHus. OrnpenesieHue CTENEHE OKHUCIIEHUS aTOMOB B
OuMHapHBIX  coenMHEHUsX.  OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Ipouiecchl OKHCIEHUS W BOCCTAHOBJIEHUS. OKUCIUTENIM W BOCCTAHOBUTEIH.
CocraBiieHuE ypaBHEHHI TPOCTBIX OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA(h(DUIIMEHTOB METOJOM 3JIEKTPOHHOTO OajaHca.

DKCIEpUMEHTAIIBHOE U3YUEHUE BEILIECTB U SIBJICHHI:

O3HaKOMJIEHHE ¢ 00pa3laMyi METaJJIOB U HEMETAJIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ MNpPU IOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIT;

MPOBEICHUE  OMBITOB, WJUIIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peaKUid (TOPEHHE, PEAKIIUU PA3JIOKEHHUS, COCTUHECHUS ).

MexknpeaMeTHbIe CBSI3H

Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U OHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.



OO01ue ecTeCTBEeHHO-HAay4YHbIE MTOHATHS: sIBJICHUE (MpOolecc), Hay4HbIH (akT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KiIaccu(UKalus, NEePUOAUYHOCTD,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIb.

®dusuka: sBIEHUS TNPUPONBI, (U3HYECKHE SBICHHS, BEIIECTBO, TeEJO,
duznyecKkue BENWYUHBI, CAWHUIBI HW3MEpeHHus, 00BbEM, Macca, arperatHbie
COCTOSIHHE BEIIECTBA, aTOM, OJJEKTPOH, MPOTOH, HEWTPOH, HOH, MOJCKYIa,
CTPOCHHE Ta30B, KHUIKOCTEH W TBEPHAbIX (KPUCTALTUYECKHX) Tell, DICKTPUICCKHU
3apsijl, KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
M0JIE3HbIE UCKOIIAEMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

TexHomnorust: TexHocdepa, TPOU3BOJICTBO, XUMUYECKHE TEXHOJIOTUH, ChIPhE,
KOHCTPYKIIMOHHbIE MaTepHaIIbI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpenue u yriayOieHue 3HAHUN OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoOWCTBA aTOMOB  XHMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE u KAue€CTBEHHBIC XapaKTEpUCTHKU (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTH
3aMOJIHEHUST JICKTPOHHBIX OpOUTANIe aTOMOB MaliblX MepuojioB. OcoOEeHHOCTH
3aMOJIHEHUSI  DJIEKTPOHHBIX  OpOWTanell  aroMOB  OOJBIIMX  MEPUOJOB.
[leproguyeckass cucreMa XUMHUYECKHUX BJIEMEHTOB B CBETE MPEICTABICHUN O
ctpoeHnun aroma. CTeneHb OKHCIEHUS M BaJeHTHOCTh. lIpeacrtaBineHue o
MEPUOANYECKON 3aBUCHUMOCTH CBOWCTB XUMHAYECKUX AJIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUIOB) OT CTPOSHHUSI aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPJOM, >KHUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHas (HEMOJIsIpHAs,
noJyisipHasi); OOMEHHBIH W JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMOoneKysIpHble B3auMOJEHCTBUSL (BOAOpPOJHAs CBSI3b, CWibl BaH-nep-
Baanbca). Tunbl KpUCTALTMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUIMYeCcKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT
TUTA KPUCTAJUTMUYECKON PEIICTKU U BUAa XUMUYECKON CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XMUMHUYECKHX  PEaAKIIUM.
Knaccudukanuss XUMUYECKUX peakIuid MO0 pa3IUyHbIM Mpu3HaKaMm (10 YHUCIy U



COCTaBy Y4YAaCTBYIOLIMX B PEAKIMM BEUIECTB, IO TEIIOBOMY 3(¢eKTy, II0
U3MEHEHUIO CTETCHEH OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyrolIuX BELIECTB).

DONeMEeHThl XUMUYECKOM TEpMOAMHAMUKH. OHEpPreTUKa XHMHYECKUX
peakuuii. TemnoBoil 3pPeKkT XUMUYECKOW peakuMHU. DK30- U IHIOTEPMUUYECKHUE
peakuuy, TEpMOXMMMYECKHE YypaBHEHMS. 3akOH [l'ecca M €ro CieAaCTBUS.
Beruncienys 1o TEepMOXUMHAYECKUM YPaBHEHUSAM.

[IoHsiTHE O CKOPOCTHM XMMMYECKOM peakuuu. 3aKOH JCHCTBYIOLIMX Macc.
@daxTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW pPEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonsitue o katanusze. epmeHnThl. THTrHOUTOPEI.

[TonsiTe 06 0OpPaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarense. VYcnoBus cmenieHus
XUMUYECKOro paBHOBecHs. DakTopel, BIHAIOIIME HAa COCTOSHUE XUMHYECKOTO
paBHOBecusd. [IporHo3upoBaHMe  BO3MOXXHOCTM  IIPOTEKAHUS ~ XUMHUYECKUX
IPEBpPALICHUH B Pa3IMYHBIX YCJIOBHUAX HAa OCHOBE IPEJCTABICHUN 00 M3yUEHHBIX
DIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKknuu. OKucIuTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHUCJIEHUS. BakHple oOKucauTenn | BOCCTaHOBUTENH. IlepMaHraHar kajins
(xapaxtepuctuka). CocTaBleHHE YPaBHEHMH OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIX
peakuuil ¢ UCTIOIb30BAaHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

DNEeKTpOJINTHYECKAsT auccouuanus. XHMHUYECKHE pEeaklUuu B PacTBOpax.
Teopus  SIEKTPOJMTUYECKOM  Auccoumanuu. PacTBopeHne Kak  (PU3MKO-
XUMH4YECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIIOTHIApATaX. DIEKTPOJIATHI
U HEdNeKTponuThl. KaThoHbI, aHMOHBI. MeXaHu3M JOHCCOLMAlMU BEIIECTB C
pa3NUYHBIM BHUJIOM XUMHUYECKOW CBs3U. CuilbHBIE M claOble 3IIEKTPOJIMTHI.
Crenenp qucconuanuy, KOHCTaHTa aucconuanuu. MloHHOe mpou3BeneHUE BOJBI.
Bojaopoaubiii  mokaszatenb. WHAMKATOPHI. DJIEKTPOJIUTUYECKAS AUCCOLMAIUS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuun noHHoro oOMeHa. Y cioBus MPOTEKAHUS peaKkuii HOHHOTO OOMeHa.
MonexkynspHeie, OJIHBIE U COKPAIlCHHbIE HOHHBIE YpaBHEHU peakunii. CBOKCTBa
KHCJIOT, OCHOBaHHW W COJiell B CBETE MPEICTaBICHUN 00 SIEKTPOIUTHYECKON
auccounanvu. KauecTBeHHbIE peakMi Ha NOHBI.

I'mppoimn3 conei. loHHBIE ypaBHEHUS THIPOIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCNEPUMEHTAIBHOE HW3YYEHHE BELIECTB M SIBICHHUI: O3HAKOMJIEHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHS);



MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW pEeaKUU OT BO3IEUCTBUA
pa3anuHBIX (AKTOPOB;

OMBITHI, WILUTFOCTPUPYIOIIUE 00PATUMOCTh XUMUYECKUX PEAKIIUIA;

HCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IpoIlecca AUCCOIUALIUU
KHUCJIOT, IIEJI0YEH U COJICH;

MIPOBEJECHUE ONBITOB, WIUIIOCTPUPYIOIIUX NPU3HAKA IMPOTEKAHHS PEaKUUN
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);

NpUMEHEHUE UHANKATOPOB (JIakMyca, METHJIOpaHxka U (eHondTanenHa) s
OMpeIeNICHHs XapaKTepa Cpelibl B paCTBOpPax KUCJIOT, OCHOBAHUM U COJIEH;

MPOBEJCHUE  ONBITOB, WUIIOCTPUPYIONIUX  MOPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHHUS, COCTUHECHMUS );

pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 Ka4eCTBEHHBIX
peaKuuii Ha UOHBI;

pELIEHHE SKCIHEPUMEHTAIBHBIX 3amad 1o Temam: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakuun», «l'mapomus conei», «DIEKTpOIUTAYECKAs
JIACCOLIAALTIS.

HeMmeTasnibl 1 MX coeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. (OCOOEHHOCTHM CTPOCHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEHIECTB, aJIOTpornus. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMoOJ€MCTBHE C  METajulaMHM, HEMeTallJlaMH, BOJOM,  IIEJI0YaMH).
XnopoBogopoa. CoJisHas  KUCIIOTa, XMMHUYECKHE CBOMCTBa, IMOJYy4YCHHE,
npuMeHenue. JlelictBue xjopa HM XJIOPOBOAOPOJA HA OPraHU3M YEJIOBEKa.
Baxnenmme xjgopuapl W WX HaxoxkaeHue B npuponae. Ilonstne o
KHCJIOPOJACOIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenusi. CTpoeHue u Pu3nuecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U
cephl. AJTOTPOIHBIC MOJU(PUKAIIMU KUCIOpOAa M cepbl. XUMUYECKHE CBOWCTBA
ceprl (B3aMMOJICHCTBHE C HEMeTalylaMd, MeTajylaMU, KOHIICHTPUPOBAHHBIMU
a30THOM U cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, GU3MYECKUE W
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK MpPeACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KHUCIIOTa U €€ COJIU.
CepHas kuciora, (u3MUeCKUe W XUMHUYECKHE CBOMCTBa (00mIME Kak
MpeACTaBUTENsl Kjacca KUCIOT W crnenuduueckue). Comu cepHOM KHUCIOTHI.



XUMHUYECKHE PEaKIINH, JIeKalIhe B OCHOBE MPOMBIIIJIEHHOTO COoco0a MoayyeHus
CepHOM KUCHOTHI. [IpencraBieHns 0 XMMUYECKOM MPOU3BOJICTBE U CBA3AHHBIX C
HuUM mpodeccusax. [Ipumenenne cepHoll KUCIOTHI H cyibhaToB. KauecTBeHHBIE
peakuuu Ha CcynbPUT-, cynbPua- u cyiabpaT-aHnoHbl. HaxoxneHue cepbl u ee
COCIMHEHU B TpHUpojAe. XHUMHUYECKOE 3arpsi3HEHHE OKpPYXKaIolled Cpelibl
COCJIMHEHUSMH cephbl (KUCIOTHBIE JIOXKIM, 3arpsi3HEHHUE BO31yXa), CIIOCOOBI €ro
MpeI0TBpaIICHHUS.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

A3oT, pacnmpocTpaHeHuEe B mpupoje, (PU3mdecKkne U XUMHUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoje. AMMHAK, €ro (u3MUeCKHe M XUMHUYECKHE CBOHCTBA (OKHUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHWE U I[OJIy4YCHHUE B
Jabopatopud W MPOMBINIUIEHHOCTH. MOH aMMOHMS, JOHOPHO-aKLIENTOPHBIN
MeXaHu3M ero oOpaszoBaHusa. Coau aMMOHMS, UX (U3HYECKHE U XUMHUYECKUE
CBOMCTBa (pa3jOKEHHE U B3aUMOJEHCTBUE CO IIeJoYaMHu), IPUMEHECHUE.
KauecTBenHas peakuusi Ha uMoHB amMmoHusA. Oxcuawel azorta (I, 11, III, IV, V).
A3otucTtas Kuciaota. A30THasl KUCIIOTA, €€ Mody4YeHue, (U3n4ecKue 1 XUMUYEeCKre
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kiacca KUCIOT U CHEHU(PHUUECKHE),
IpUMEHEHUEe. XHMHUYECKUE PEaKLUH, JIEKAIIME B OCHOBE IOJYYEHMS a30THOMN
KHUCJIOTBI B IPOMBINIIIEHHOCTU. HuTpatel 1 HUTpUTHL. KauecTBEeHHBIE peakli Ha
HUTpaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arps3HEHHE OKpYXKaroLeH cpeapbl
COCIMHEHUAMM a30Ta (KUCIOTHBIE MOXKAM, 3arpsi3HEHHE BO3]yXa, IOYBBI H
BOJIOEMOB).

®ocdop, amnorponHbie wmonudukauuum (ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C METalaMu,
KHCIJIOPOJOM, FaJJOT€HaMH, KOHIIEHTPUPOBAHHBIMH a30THOW M CEPHOM KUCJIOTAMU).
Oxcunbl pochopa (III, V), docdhopnas kucnora, Quznyeckue U XUMHUUYECKHE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpeacraBienus
o ranoreauaax gocdopa (111, V).

[lonsiTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A30THbIE, (OChOpHEIE,
KOMILJIEKCHbIE yA00peHHusl. XUMHUYECKOE 3arpsi3HEHHE OKpYyKarolehd cpeabl
coeIMHEHUsAMH a30Ta u docdopa.

Oo6mas xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTENIEHN OKUCIICHUS.

VYrnepon, anmnorpornHsie Mogudukanuu (rpadur, anmas, gysiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKHE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMOJEHCTBYE C METaNIaMU, HEMETaNIaMHi, KOHLIEHTPUPOBAHHBIMUA a30THOM U



cepHoit kucinoramu). [lonsitue 06 ancopOuuu. KpyroBopoT yriepoaa B npupo/e.
Oxcuppl yriepoaa, ux (Gu3nuecKue U XUMUYECKUEe CBOMCTBA, NCHCTBUE HA KUBbIC
OpPraHU3MBl, MOJYYCHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYromnbHas kuciora u ee coiu, HUX
busznueckue U XMMUYECKUE CBOMCTBA, MOJyueHHWE U mpuMeHeHue. KapOoHartsl,
ruapoKkapOoHatel, uX cBoWcTBa. KadecTBeHHass peakids Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yIiepojia: yriieBoJopoAbl (METaH, 3TaH, 3TUJIEH, alleTHIECH), 3TAaHOJI, [JIMIEPUH,
yKcycHas kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOJIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPaOOTKU, UX POJb B OBITY W MPOMBIIICHHOCTH.
[TonsiTue 0 OMOJOTUYECKU Ba)KHBIX OPraHUYECKUX BEIIECTBaX — >KHUpax, Oeykax,
VIIIEBOJAAX — W WX POJHA B JKU3HM YEJIOBEKa. EIMHCTBO OpraHUYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpeMHuuii, ero ¢usmyeckne U XMMHYECKUE CBOWCTBA (B3aMMOJEHCTBUE C
MeTaJUIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJIor€HaMH), MOJIYyYEHUE U MPUMEHEHUE.
Ponb xpeMuus B ipupoje u texnuke. Oxeua kpemuus (1V), kpeMHHEBast KUCIOTA,
CWJIMKAThI: (DU3UYECKHE M XUMHUYECKHUE CBOMCTBA, MOJY4YCHUE U NPUMEHEHHUE B
ObITY W MPOMBINIIEHHOCTH. BakHeline cTpouTeNbHbIE MaTepUalibl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. OcobennocTtu ctpoenus aroma. O0mue npeactaBiaeHuss 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

DKCNEePUMEHTAIBHOE N3YUYEHUE BEUIECTB U SIBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOAHBIX XJIOPUIOB (TAJIOTEHUIOB);

IPOBEJCHUE OMNBITOB, OTPAXKAIOLMX (U3HMUECKHE U XHMUYECKHE CBOWCTBA
raJIOT€HOB U UX COEAUHEHUI;

W3YYECHUE CBOMCTB COJISTHOW KHUCJIOTHI;

MPOBEICHHE KAaUE€CTBEHHBIX PEAKIUU Ha XJIOPUA-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JI0ICHNE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3LaMu Cepbl U €€ MPUPOJAHBIX COCTUHEHUN;

HaOIOJIeHHe  Tporiecca  OOyIVIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIIECHTPUPOBAHHON CEPHOM KUCIIOTHI;

W3Y4YeHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX peakiuid Ha CynbPua-, cyibGuT- U Cyabdat-
VOHBI U HAOIIOICHHE MPU3HAKOB UX MPOTEKAHUS;



O3HaKOMJIEHWE ¢ (DU3MYECKMMHU CBOMcTBaMU a3oTa, (ochopa u wux
COEIMHEHUM, 00pa3mamMu a30THBIX U POCPOPHBIX yA00PECHHI;

nojiyueHue, coOupaHHe, pacrno3HaBaHHE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MIPOBEJCHNE KAUYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3YUYCHHE B3aUMOJIECHCTBUS KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C MEIBIO,
CBOMCTB (hoCHOPHOM KHUCITOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJEISMU KPUCTAINIMYECKUX PEIIETOK anmasa, rpadura u
dbymiepeHa, ¢ mpoIeccoM aJacopOIMy PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM M YCTPOMCTBOM IPOTHUBOTa3a;

NOJIlyueHue, coOMpaHue, paclo3HaBaHUE M U3YyUEHHE CBOWCTB YTJIEKUCIOIO
rasa;

IPOBEJCHUE KAueCTBEHHBIX peakuuMii Ha KapOOHAT- M CHJIMKAT-UOHBI U
U3Y4YEHUE NIPU3HAKOB UX IPOTEKAHMSI,

W3Y4YEHUE B3aMMHBIX IPEBPAILEHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJIEHHWE € oOOpa3laMd NPHUPOJHBIX KapOOHATOB M CHUIIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

peLIeHrE SKCIIEPUMEHTANIBHBIX 331a4 110 TeMe «BakHelme HeMeTallbl U UX
COCIMHEHHUSD.

MeTtasibl U X COCAUHEHUSA

O6mue cBoiictBa MetawioB. OOmas XapakTEpPUCTUKA XMUMHYECKUX
AJIIEMEHTOB — METAJIJIOB HA OCHOBaHUM UX MOJoKeHus B [lepuonnueckoi cucreme
xuMuueckux annemeHToB /. 1. MenneneeBa u ctpoenust aromoB. Metaiuibel A- u b-
rpynn. CTpoeHHe MNpOCThIX BEUIECTB — METAIOB. MeTamnuyeckas CBS3b U
MeTaJuInyecKasi KpucTajuinueckas penieTka (IpUuMUTUBHAS KyOndeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOnJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas IUIOTHOYNAKOBaHHas). 3aBUCUMOCTh (U3UYECKUX CBOMCTB
METaJUIOB OT CTPOEHHS KPHUCTAIOB. JJIEKTPOXMMHUYECKHM psAJ HaIPSKECHUN
MeTauioB. O0IKMe XUMUYECKUE CBOMCTBA MeTauioB. O0IIHe criocoObl MOIyYeHUs
METaJIOB, METAILTYPrusl. DIEKTPOIU3 PacIljIaBOB U PACTBOPOB COJIEH KaK OJUH M3
Ccroco0oOB ToJiydeHus: MeTauioB. [loHATHE O KOpPpPO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3za). [IpyMeHeHre METaIOB U CIUIABOB B OBITY M MPOMBIIIIEHHOCTH.

Memannst A-2pynn

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha MpUMepe HaTpUsl U Kajusl), MOJTyUYeHHE.



OKcuibl M TUIPOKCUIBI HATpUs U Kaus. [[puMeHeHre menoYHbIX METaIOB U UX
coelMHEeHU. buosornueckas pojab HaTPUs U KaJusl.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KalbLMA: IIOJIOXKECHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoje. PU3NUEeCKUe 1 XUMUUECKUE CBOMCTBA MarHusl
U Kanplus. BakHeliume coenMHEHUS KadblMsl U MarHus (OKCHI, THIPOKCHU]I,
COJI), CBOMCTBa, MpuMeHeHue. JKecTKOCTh BOABI M CIIOCOOBI €€ YCTpaHCHHUS.
KpyroBopoT kaibliysi B IPUPOJIE.

AsnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. WU. Menneneesa, cTpoeHHMe aToma, HaxOKJIE€HHME B mnpupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTlOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
amomMuHus. [I[puMeHeHre aJTtOMUHMS U €T0 CILJIaBOB.

Memannwvt b-cpynn

OOmiass XapakTepucTUKa MeETAIoB b-rpynn  (0OOYHBIX  MOATPYIIN):
nojiokeHue B llepuognyeckor cucTteMe XHMHAYECKUX dieMentoB [, .
MeHieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIECHUE «IIpOBajiay AJIEKTPOHA Ha
puMepe CTPOEHHUsI aTOMOB Xpoma, MeJiu, cepeOpa. BajaeHTHbBIE COCTOSTHUSI aTOMOB
d-s71eMeHTOB, CTENEHW OKHUCICHHS aTOMOB B COCAMHEHHSIX. 3aBHCHMOCTD
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THIPOKCHIAOB META/UIOB OT 3HAYCHUS
CTEIICHH OKUCIICHHS SJIEMEHTa B COSIMHCHHMM (Ha IpUMEpEe COCIMHEHUN Xpoma).
ITepBoHayagbHbIC MPEACTABICHUS O KOMIIJIEKCHBIX COCIUHECHUSX.

Menp u cepebpo: CTpO€HHE aTOMOB, CTEIEHU OKucieHus. OOmmue KpaTKue
npeAcTaBieHUs] O (UBUYECKUX W XHUMHUYECKHX CBOWMCTBAX TMPOCTHIX BEIIECTB
(B3aMMOAEHCTBHUE C KUCIOTAMHU-OKUCITUTEISIMU), 00 UX OKCHAAX, THAPOKCUAAX U
coJisix, ux nmpuMeHeHuu. [IpencrapieHuss 00 aMMUaYHBIX KOMIUIEKCAaX cepedpa u
Menu. KauecTBeHHbIC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHHE aToMa, CTEIIeHb OKHUCIECHUS. XapaKTepUCTUKa (PU3NISCKUX U
XUMHUUYECKUX CBOMCTB, MPUMEHEHNE, aM(pOTEpHBIC CBOMCTBA OKCH/IA M THIPOKCH/IA.
KauecTBeHHbIEC peakliMu Ha KATUOHBI IIMHKA.

JKeneso: crtpoenue aroma, creneHu okucieHus. Haxoxxnenue B mpupone.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xkeneza. Oxcunapl, ruapokcuabl u conu keneza (II) u xenesza (III), ux cocras,
CBOMCTBa M ToiyueHue. KauecTBEHHbIE pEaKIMM Ha KAaTHOHBI Jkene3a (2+) u
xenesa (3+). UyryH U crtalib — CIuIaBbl keje3a. [[pou3BoACTBO UyryHa U CTallH.
DKoJIoTUYECKHe MPOOIEMBI, CBI3aHHBIC C METAJLUTYPTUYECKUMH MMPON3BOICTBAMHU.

DKCIepUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBJICHHI:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBaMU;



MO/JICTUPOBAHUE METATUTMYECKON KPUCTATUIMYECKON PEIIETKH;

W3YYCHHE B3aMMOJECHCTBUS METAUIOB C BOJOM, C pPACTBOPAMHU COJIEH H
KHUCJIOT, UCCIEAOBAaHUE MPOIIECCOB 3JIEKTpoJiM3a pacTBopoB xyopuaa meau (II) u
WOJW/Ia KaJvsl, KOPPO3UH METAILIIOB;

H3yUYCeHHE OCOOCHHOCTEH B3aMMOJICMCTBUS OKCHJIOB KaJIbI[UsS W HATPUS C
BOJIOM, MX TUJPOKCUIOB — C OKcuioM yriepoaa (IV) u kucinoramu;

H3YyUYCHHE CBOMCTB KapOOHATOB M THIPOKAPOOHATOB KAJIBIIHS, )KECTKON BO/IBI;

M3y4YCHUE TMPOIECCOB IMOJIYYEHHUS] THUIAPOKCHUAOB JKEJIe3a, MX XUMHYECKHUX
CBOMCTB;

M3YUYCHHE PU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0JICHUE M OINMCAaHKME OKpAaITMBaHUS IJIAMCHU MOHAMH HATPHs, Kaaus U
KaJIbIIUS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
xpoma (II1) u ruapokcua nuHKa;

pelIeHUE KCIEPUMEHTAIBHBIX 3a/1ad N0 TeMe «BakHeumme mMeTaiuibl U ux
COEIUHECHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOW KWU3HHU YEJIOBEKa. Baxuenmine
BEIlIECTBA U MaTepHuajbl, 00JaCTH MX NMpPUMEHEHHUs. be3omacHoe HCMob30BaHUE
BCIIECTB U XHMHYECKHUX peakiuii B ObITy. IlepBas moMolp NMpu XUMHYECKHX
05K0Tax Y OTPABJICHUSAX.

HoBbie Matepuansl 1 TeXHOJIOTHU. [[pUHINIBI «3€TIE€HOM XUMUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS W 3I0pPOBbE. 3HAUYECHUE
M3y4aeMbIX XUMHUYECKUX JJIEMEHTOB M UX COCIMHEHUHN sl PyHKIIMOHUPOBAHUS
opranuszMa yesoBeka. [loHsTHe 0 3710poBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHNE OKPYKAIOIEH cpebl. IKOJIOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COEMHEHUSMM YIJIEPOJA, A30Ta, CEPBI, TSIKEIBIX METAJUIOB. [loHsATHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

DKCHEPUMEHTAJIbHOE M3YYCHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpasiiaMd MarepuangoB (CTEKJIO, CIIaBbl METAJJIOB, MOJUMEPHBIE MaTepHualbl),
ONpPEAECICHUE KUCIOTHOCTA TPUPOAHBIX BOJ, MOACIUPOBAHUE MpoIiecca
00pa3oBaHus KUCIOTHOTO JA0XK/s, U3yUCHHE €r0 BO3ICHCTBUS HA MaTEpUAIbI.

IloBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3aeyioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U lleprnoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B IEPUOJIaX U rpymax.



CrtpoeHue BelecTBa B TBEPIOM, KUAKOM U Ta3000pa3HOM COCTOSIHUH. Buibl
XUMHUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAIIIUMYECKOU
pPELIETKHU U BUJA XUMUYECKOU CBSI3HU.

Knaccudukarnms XUMHUECKHMX PEAKIUH 10 Ppa3IMYHBIM  IPU3HAKaM.
[IporHo3upoBaHue BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBpallleHUd B
pPa3IMYHBIX YCJIOBHUSIX HAa OCHOBE TMPEJCTAaBICHUN XUMUYECKON KHHETHKU U
TEPMOIUHAMUKHU.

XUMHUECKHE peakiuu B pactBopax. ['maponus coneil. Peakiun oxkucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIU3.

CBolicTBa KHCIIOT, OCHOBaHHMH W COJE€d B CBETE MPEIACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHUH XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U IOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHTHS: ABJICHHUE (MPOLECC), HAYUHBIN (DaKT,
TUIIOTE3a, TEOpHUs, 3aKOH, aHaliu3, CUHTE3, KiIaccuukaiusi, NEepUOAUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJICIHPOBAHUE, U3MEPEHUE, MOJECINb, TEXHOJIOTHS,
MaTepHabl.

®u3rka: BEMIECTBO, TEJNO, (PU3NUYECKHE BEIUYUHBI, CIUHUIBI U3MEPEHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILIECTBA, CTPOCHHME Ta30B, >KUJIKOCTEH M TBEPABIX (KPUCTAUIMUECKUX) Tell,
KpUCTAJTMYECKasl pelieTka, 3JIEKTPOH, SAPO aToma, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, aib(a-, 0eTa- U raMMa-u3ayueHue,
AIIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioKeHne OeI0To CBeTa B CIEKT.

buonorus: sxocucrema, ouocdepa, hoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpalIbHbIC YIOOPEHUS, MHKPOIJIEMEHTBhI, MAaKpPOIJIEMEHThI, MHUTATECIbHbBIC
BEIIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
MOJIE3HbIE CKOMaeMbIe, TOTUIMBO, BOJIHBIC PECYPCHI, TIJIaHEeTa 3eMJIs.

TexHosorus: CTPOUTENIbHBIE  TEXHOJIOTHH, CEJIbCKOXO03SIICTBEHHBIC
TE€XHOJIOTUHU, TEXHOJIOTUH 3JEKTPOHHON MTPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTUH.



TJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS IIPOTPAMMGBI 110 XMUA
HA VPOBHE OCHOBHOTI'O OBILET'O OBPA30BAHUS (YTJIYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCITUTATEIBHOU AESATEIBHOCTH 00pa30BaTENbHOM OpraHU3alud B COOTBETCTBUH C
TPAAULMOHHBIMA POCCUHUCKUMU COLMOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMU
HEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IIpolleccaM CaMOMO3HAHUsS, CaMOPA3BUTHUA U COLMATU3ALNH
oOyyJarommxcs.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHYECKOMY HACIEOUI0, MOHMMAHWE 3HAYEHUS XUMHUYECKOU
HAyKW U TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccum u cBoero peruona;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

NPEACTAaBICHUE O COLMAJIBHBIX HOpPMax M TNpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHW B KOJUIEKTUBE, NPOSBICHUE KOMMYHHUKATUBHOW KyJIbTYypbl B
pa3HOOOpa3HOW COBMECTHOM JIEATEILHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUYEOHOM JESATEIHHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE€ MOBEJACHHE W MOCTYNKH CBOMX TOBApHILEH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMS TOCIIEICTBUMN
MOCTYTKOB;

3) popMUpPOBAHUSA IEHHOCTH HAYYHOI'O MIO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakivH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOAMMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHME IIEHHOCTH HAYYHOTO MO3HAHUS ISl Pa3BUTHUS KaXJOT0 YeOBEKa
Y MPOU3BOJUTENBHBIX CHJI OOIECTBA B LIEJIOM, POJIM U MECTa HAyKu «XHUMHUSD B
CHUCTEME Hay4YHBIX NPEACTaBICHUN O 3aKOHOMEPHOCTSAX Pa3BUTUSI TPUPOJIBI,
B3aUMOCBSI35X Y€JIOBEKA C IPUPOAHON U TEXHOJIOTMYECKON CPENO;



no3HaBaTelibHas MOTHBALMg W MHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAaINpaBJICHUS W YPOBHS JaJIbHEHIIETro
oOy4eHHS;

4) BOCIUTAHUSA KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3/I0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpAIIeHU:d C
XUMHUYECKUMH BEIIECTBAMU B YUEOHBIX U KU3HEHHBIX CUTYAIUSX;

S) Tpy10BOr0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHSI K TPYJIOBOM JESITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKAa M K MCCIIEIOBATEIBCKOM NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiM HaydyHOU c(epbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpean3alii B 3TOU
cdepe;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OCO3HaHHE HEOOXOUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKpY’)Kalollel Cpelibl; OCO3HaHUE TIJI00aIbHOTO XapakTepa HSKOJOTMYECKUX
npoOJjieM U MyTed HUX PEelICHHUs; CIIOCOOHOCTh MPUMEHSTh 3HAHUS, MOJIydaeMble
NpU U3YYCHUU XHUMHH, JJIsI PEIIEHUs 3ajJlad, CBS3aHHBIX C OKPYXKAIOIIEH cpeoil;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOWIEW Cpexc;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTENS B YCIOBHUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUAIIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHUYECKOW HAITPABIECHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl 00yYarOIIMXCs, OCBOMBIINX MPOTrpaMmy IO
XHMHH OCHOBHOT'O 00IIIero oOpa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIHUILUTMHAPHBIX (MEXKIPEIMETHBIX) TTOHITHH, OTPasKaroIINX
MaTepHalbHOE €IWHCTBO MHpa W TMPOIECC TO3HAHUSA (BEIIECTBO, CBOKMCTBO,
DHEPTrHUs, SABJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJFOICHNE, U3MEPECHHE, UCCIIEA0OBaHNE, SKCIIEPUMEHT U JIPYTHUE);



OBJIAZICHUE YHUBEPCAJIBHBIMM YYEOHBIMU AEUCTBUSMM (I10O3HABATEIbHBIMU,
KOMMYHUKATUBHBIMHM,  PETYJISATUBHBIMU), B&XHBIMU  JJI1  TOBBILICHHUS
3¢ (HEKTUBHOCTH OCBOCHHS COACpX)aHUs y4eOHOTO mpenmera, (HOpMHUpPOBAHHUS
KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENBCKON  JEATEIBHOCTH
oOyuaronuxcs B Kypce XUMUH;

CHOCOOHOCTh MX HCHOJb30BaTh B yYEOHOM, [TO3HABATEIBHON U COLMAIBHON
IIPaKTHUKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe [1eiicCTBUS

Ba3oBnle Jjornueckue 1eiicTBUA:

YMEHUS HCIIOJIb30BAaTh INPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHUU
3HAHMI: PACKPBIBATH CMBICI XMMHUYECKUX MOHATHH (BBIACIATh UX CYILECTBEHHBIE
IPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMU MOHATUSMU); aHAJIU3UPOBATH,
CpaBHMBaTh, 0000mIaTh, BBIOMpPAaTh OCHOBaHUSA JJs KJIACCU(PUKALUUU H
CUCTEMATU3ALMH XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUil; yCTaHaBIIMBATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3UM MEXAY OOBEKTaMH M3y4Y€HUs; CTPOUTh
JOTHYECKHE pacCykKIeHUs (MHAYKTUBHBIC, JEQYKTHUBHBbIC, [0 aHAJIOTUH);
npearaTb KpUTEpPUU U BBIABIATH OOILIME 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B
U3Y4YaeMBbIX IPOLECCaX U SBJICHUAX; MPOBOANTH BBIBOJABI U 3aKIIIOUYCHHUSI; YMEHUS
IPUMEHATh B MPOLECCE MO3HAHUS MOHATUS (IPEIMETHbIE M METalpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIU, UCIIOJIb3yEMbIE B XUMHH, MPEOOPa30BbIBATH
MO/ICJIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKas
dopMyJsia U ypaBHEHHE XMMHUYECKON PEaKIMHU — MPU PEeLICHUH Y4eOHBIX 3a/ay; C
Y4€TOM 3THX MOJCJBHBIX INPEACTABICHUA  XapaKTepU30BaThb HU3y4acMble
XUMHUYECKHE BEIIECTBA U XUMUYECKUE PEAKLINN.

Ba3zoBbie wucciaenoBareJbckHe AeHCTBHA (METOAbI HAYYHOIO IO3HAHMSA
BelIEeCTB M SIBJICHUM):

YMEHUSI MPUMEHATHh METOAbl HAyYHOTO MO3HAHHWS BEIIECTB U SIBJICHUW Ha
HMIIMPUYECKOM M TEOPETUYECKOM VYPOBHSIX B Y4eOHOM TMO3HABATEIbHON U
MIPOEKTHO-UCCIEA0BATEIbCKOM IEATETbHOCTH;

YMEHUS HCIOJIB30BATH IOCTABJIICHHBIE BOIPOCHI B KA4€CTBE WHCTPYMEHTA
MO3HAHMS U CAMOCTOSITENIbHO CTaBUTh BOMPOCHI; AHATTU3UPOBATH (PAKTHI, BBISBISATH
U (opmynupoBaTh MpoOiieMy, ONpEeAeNsTh LEeidb W 3aJadd, COOTBETCTBYIOIIWE
peUIeHUI0 MPOOJIEMBbI; MTpeAiaraTh OMUCATENbHYIO WM O0BSICHUTENBHYIO THIIOTE3Y
U OCYUIECTBJISITH €€ NPOBEPKY; YMEHHUS MPOBOAUTH H3MEPEHUS] HEOOXOAMMBIX
NapamMeTpoB, BBIUHUCIEHUSA, MOJEIUPOBAHUE, HAOMIOAEHUS M SKCHEPUMEHTHI
(peanpHble W MBICIEHHBIE), CAMOCTOSITEIBHO NPOTHO3UPOBATH PE3YJIbTATHI,



(dopMysrpoBaTh 00OOIIEHHUS U BBIBOJBI 110 PE3yJbTaTaM IPOBEIAEHHOIO OIBITA,
UCCIIENOBAHMsI, COCTABIIATH OTUET O IPOAEIAHHON padoTe;
Pabora ¢ nunopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3UYHBIX UCTOYHHKAX WHPOpMAIUU (HAy4HO-
HOIYyJISIpHAsl JUTEpaTypa XMMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE IOCOOuS,
pecypcsl IHTEpHETa); aHaIM3upoBaTh NHPOPMALUIO U KPUTUYECKU OLIEHUBATh €€
JIOCTOBEPHOCTh U  HENPOTHUBOPEUYHUBOCTh, OTOMpaTh U HMHTEPIPETUPOBATH
UHPOpPMAIIMIO, 3HAYUMYIO JJI pEIICHUs y4eOHOW 3aJauu; yMEHHsI NPUMEHSTh
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHboOpMaIuu, HEOOXOIUMOUM MJis BBIMOJHEHUS Y4YEOHBIX 3a7ad; HCIHOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CUCTEMBI; CAMOCTOSTEIBHO BbIOMpATh ONTHUMAJIbHYIO (OpMY IpEICTaBICHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEJCTBAa PaldOTHI C
XUMHUYECKON HH(OpMAIMe; TNpUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a0OpeBUATYphl, HOMEHKIIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISIHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenus oOieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

IPECTaBISITh TOMYyYEHHBIE PE3yNIbTAaThl MO3HABATENHLHOW NEATEIHHOCTH B
YCTHBIX Y TMHCHMEHHBIX TEKCTaX; IMyOJMYHO BBICTYyNaTh C Mpe3eHTaluen
pe3yJIbTaTOB BBIMOJHEHUS] XMMHMUYECKOIO JKCIEpUMEHTa (MCCe10BaTelbCKON
71a00paTOPHOM MJIM MPAKTUYECKON pabOoThI, yueOHOTO MPOEKTA); B XOJ€ JUaiora u
(M) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO 0OCYKIaeMOl TeMe U BBICKA3bIBATh HUJIEH,
(dbopMyIMpoBaTh CBOU MPEIOKEHHUS OTHOCHUTEIHHO BBIMOJHEHUS MPEIJIOKEHHOM
3a/1ay.

2) yMeHus1 y4eOHOTO COTpYAHMYECTBA (TPyNIOBas KOMMYHHUKAIH):

y4acTBOBaTh B TPYNIOBBIX (popmax pabOThHI: MIAaHUPOBATH OPTraHU3ALUIO
COBMECTHOI palbOThl, ONpPENENsITh CBOIO pOJib, PACHPENEISATh 3aJaud MEXITy
YJICHAMH TPYIIIbI; BBIIOJHITH CBOIO YacTh pabOThI, KOOPAWHUPOBATH CBOU
JEUCTBUS C JACUCTBUSMU JPYTUX WICHOB KOMAHBI, OMPEACISATh KPUTCPUU TI0
OILICHKE KauyeCTBa BBIMIOJHEHHOW Pa0OTHI; peliaTh BO3HUKAMOIIKME MPOOIEMbI Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3MIIMI, y4acTBOBaTh B
OOCYXXKJeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM IITypMe» U Jpyrux ¢dopmax
B3aUMOJIEUCTBUSI.



PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe AeiiCTBUSA

OBnaneHue YHUBEPCAIBHBIMM YYE€OHBIMU PETYJIATUBHBIMU JEHCTBUSIMU
BKJIIOYAET Pa3BUTHUE CAaMOOPIraHM3alMM, CAMOKOHTPOJS, CaMOKOPPEKIHH, B TOM
quClIe:

YMEHHUsl peliath y4eOHble M HCCIIEHOBATENIbCKUE 33/a4l: CaMOCTOSTEIbHO
BBIOMpaTh CHOCO0 perieHus yuyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPH PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJibTaTOB
(dopMynnpoBaTh 000OIIEHNS U BBIBOJBI, IPOTHO3MPOBATh BO3MOKHOE PA3BUTHE
IIPOLIECCOB; AHAJIW3UPOBATH  PE3YJIBTATBI: COOTHOCUTH CBOM JIEUCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTATAMH, OCYIIECTBIATH CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pE3yJbTaThl OCBOCHHUS MPOTPAMMbl MO XUMHU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeaIbHOE
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOTO YpPOBHS, COIJIACOBAHBI MEXKIY
co00H, YTO TO3BOJISIET PEATM30BBIBATH YIIYOJICHHOE HM3yUYE€HHE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK M B paMKax peajlu3aluyd HWHJIWBUAYAIbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUIA, B TOM YHCIIC UCIIOJIb3Ys CETEBOE B3aUMOJICHCTBHUE
opranuzanuu. [lo 3aBepuieHnH pean3alii MPOTPaMMBbl YIITYyOJIEHHOTO YpPOBHS
oOydJaroniyecsi CMOryT J€TallbHEe OCBOUTH MaTepuall, OBJIAJETh PACIIMPEHHBIM
KPYyroM MOHSTUN U METOJIOB, peliaTh 3a/1aur 00Jie€ BLICOKOTO YPOBHS CJI0KHOCTH.

[IpenMeTHbIe pe3ybTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOUIUMUCS HAYYHBIX
3HaHWM, yYMEHUN U CHOCOOOB JEWCTBUM, CHEIUPUUECKUX I MPEIMETHON
o0nmactTu «XUMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS, BHUIBI JESITEIBHOCTH TIO
MOJIyYCHUIO HOBOTO 3HAHWS, €ro UWHTEpHpeTanuud, MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX W PEATbHBIX >KU3HEHHBIX YCIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIIEHIHOTO OOYYEeHHsS Ha CIEAYIOIIEM YpOBHE
oOpa3zoBaHusl.

K xoHiy oOyuenuss ¢ 8 kaacce y oOydawmierocss OyayT chopMUpOBaHbI
CIIEIyIONIME TIPEAMETHBIC PE3yNbTaThl H3YUEHUS XUMHUHW Ha YIIIyOJICHHBIM
YPOBHE:



pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSTHUH: aTroM, MOJEKYJa,
XUMHAYECKUU DJJIEMEHT, METAJUI, HEMETaUl, aJUIOTPOIMs, MPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, CMECh (OAHOPOJHAas M HEOJHOPOAHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAS ATOMHAsi M MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIDHAsE Macca, MaccoBas [JOJS XHMHYECKOTO OJJIEMEHTa B COCIMHEHUHU,
MOJISIPHBIN 00BbEM, OTHOCUTEIbHAS TJIOTHOCTh Ta30B, OKCUJI, KUCJIOTa, OCHOBAHUE,
cojib, amOTepHbI OKcHa, amM(pOTEPHBIA TUIPOKCHA, XHUMHYECKash peaKIus,
KJaccu(uKanus peakiuii: peakiiii COCIMHEHUS, PEaKI[UU Pa3I0KEeHUsI, peaKIuu
3aMEIICHHS, PeaKIuu OOMEHa, PK30- W SHIAOTEPMHYECKHE PEaKIUH; TEIUIOBOU
ahdeKT peakiuu; SAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
paguyc aroMa, XMMHUYECKasi CBA3b, MOJISIPHAS W HENOJIAPHAs KOBAJIEHTHAs CBS3b,
WOHHas CBA3b, WOH, KAaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpolleHTHAas KOHLEHTpalus) B pacTBOpPE, MOJSIPHAs KOHLEHTpPAallMs BEILIECTBA B
pacTBOpe; DJIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCIICHUSA, OKHUCIUTEIH W
BOCCTaHOBUTEIIH, OKHCIICHHE 51 BOCCTAHOBJICHHE, OKHCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METO/ 3JIEKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHYECKHMX IIOHATHA W
IIPUMEHSTBH 3TU NOHATHUSA NPU ONMCAHUY BEIIECTB U UX MPEBPALLICHUM;

UCIOJIb30BaTh XMMHUECKYI0 CUMBOJMKY JJIsl COCTaBJIEHUS (DOpPMYI BEIIECTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

OIpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHMUSX,
CTETIEHb OKUCJICHHS 3JIEMEHTOB B OWHAPHBIX COEIUMHEHUSX, MPUHAJIEKHOCTD
BEILECTB K ONPEACICHHOMY KJIACCy COEMHEHUH 1o GopMyiiaM, BUIAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COEIMHEHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHsS MACChl BEIIECTB, ITOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, NPEACTABICHUI O HAyYHBIX METOAAX
[IO3HAHUSA, B TOM YHUCJIE JKCIIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOAAX
MCCIICIOBAHUsl BELIECTB U U3YUECHUSI XUMUUYECKUX PEAKLINN;

JEMOHCTPUPOBATh IMOHUMAHUE TNEPUOJNYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJ0KeHUs B [lepronnueckoit cucreme:

ONMKCHIBATH W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuognueckoit
CUCTEMBbI XMMHYECKUX AJIEMEHTOB: pa3iudarTh MOHATHUS «IJaBHas moarpynna (A-
rpynmna)» u «nobounas noarpymnmna (b-rpymma)y», «Manbie mepuoab» U «OO0JIbITHe
IIEPUOABDY;

COOTHOCUTH 0003HAa4YeHHs, KOTOpble MMeroTcsi B Tabnuue «llepuonnyeckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MengeneeBa», ¢ UYHCIOBBIMH



XapaKTePUCTUKAMH CTPOCHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsf
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACIPEICTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TIOJOKEHUS OJJIeMeHTa B llepmommdeckoil cucreme cC
pacnpenereHueM SJEKTPOHOB TIO0 JHEPTEeTHYECKUM YPOBHSIM, MOJYPOBHSIM U
opOHTaIsIM aTOMOB TIEPBBIX YETHIPEX TIEPUOJIOB;

KJIACCU(PUITMPOBATh XUMHYECKHE OJJIEMEHTHI, HEOPTaHMYECKHE BEIIEeCTBA,
XUMHUYECKHE PEAKINH (IT0 YUCTY U COCTaBY yYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO
TerioBoMy Y PekTy);

XapakTepu30BaTh (OMHUCHIBaTh) (UBUYECKHE W XHMHYECKHE CBOMCTBA
MIPOCTHIX W CJIIOXKHBIX BEIIECTB: KUCIOPOJa, BOIOPOA, BOJbI, OOIMINEe XHMUIECCKUE
CBOMCTBa OKCHJOB, KHCJOT, OCHOBAaHHH W COJIEH, TEHETUYECKYIO CBSI3b MEKIY
HUMHU, TOATBEPKIas MPUMEpPaMU MOJEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKITil;

ONKCHIBATH POJIb KUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOJHBIX IMpoIieccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHKE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOKHOCTH TPOTEKAHHWS XMUMHUYECCKHUX MPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSJMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEeMEHTa 1Mo (opmyJie COCAMHEHHS, HaXOIUTh
pocTenITyo (opMyITy BEmecTBa 0 MacCOBBIM HIIM MOJIBHBIM JOJISIM JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBOpe, MTPOBOIUTH PACUETHI IO YPABHEHUSAM XUMUICCKOHN peaKITny;

MIPUMEHSATh OCHOBHBIE OIEpAIlii MBICIUTEIHPHOW JCATEIHPHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMaTH3aInI0, KIIacCU(UKAIINIO, BBISBICHUE
MPUYUHHO-CJICCTBEHHBIX CBSI3eM — I M3YYECHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIINi, ECTECTBEHHO-HAYUYHbIE METOJbl TTO3HAHUS — HAOIOACHHE,
U3MEpCHHUE, MOJACIUPOBAHUE, SKCIEPUMEHT (peajbHBIA W MBICICHHBIA) — A
OCBOCHHMSI Y4EOHOTO COJICPKaHNUS,

pacKpbIBaTh  CYIIHOCTh IPOIIECCOB OKHUCICHHWS W  BOCCTAHOBIICHUS,
COCTaBJISITh YPaBHEHHUS TMPOCTBIX OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEaKITUiH
(METOIOM DJIEKTPOHHOTO OaiaHca);

yCTaHABIMBATh CBS3U MEXKIY peabHO HAOII0IaeMbIMH XUMHYECKUMU
SBJICHUSIMU ¥ TIPOIIECCAMHU, MTPOUCXOISIIUMHI B MAaKpO- U MUKPOMHUPE, OOBICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMHU
JIPYTUX YICOHBIX MPEIMETOB;



cobmonaTh mpaBwia Oe3omacHOM  paboTel B JaboOpaTopuu  IpuU
WCITOJIb30BAHUN XUMHUYECKONM TIOCYIbl W OOOpyJOBaHUS, a TakKe IMpaBuUia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH BBITTOJTHCHHS
7a00paTOPHBIX OIMBITOB M MPAKTHYCCKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOJAOPOAA U KHUCIOpPOa), MPUTOTOBICHUIO PACTBOPOB C
OTpEJICTICHHOW  MacCOBOM  JIOJEH  pacTBOPEHHOTO  BEUIECTBA,  PEILICHUIO
HKCIIEPUMEHTANILHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACChl HEOPraHUYECKHUX
COCJIMHECHUI;

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH XHMHYECKOW T'PaMOTHOCTH,
BKJTFOYAOIIECH YMEHHS 0€30macHOTr0o oOpaIieHus ¢ BEIeCTBAMH, HCTIOIb3YEMbIMU
B TMIOBCETHEBHOM JKM3HU, & TAK)KE 3HAHWE TIPABIII TIOBEICHUSI B IIEJISAX COEPEIKCHHUS
3JI0POBbsI 1 OKPYKAIOIICH CpeIbl.

K xoHuy oOyuenuss ¢ 9 knacce y oOyudawnierocss OyayT copMHUpOBaHbI
CIIEIyIONIME TIPEAMETHBIC pPE3yibTaThl H3YUEHUS XUMUU Ha YIIIyOJIEHHBIM
YPOBHE:

PAaCKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIa, HOH, KaTHOH, AaHWOH, OJJIEKTPOOTPHULATEIIBHOCTh, CTEICHb
OKHCIICHUS, XMMHUYECKasl peaklys, TEIIoBOM 3((EKT peakuuu, MoJjb, MOJISPHBIMI
00BbEM, pacTBop;

AIEKTPOJIMTBI, HEATIEKTPOIUTBI, ANEKTPOJIUTHYECKAS] TUCCOLMALUS, PEAKINH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, OKHUCIMUTENIb, BOCCTAHOBUTEID,
OKHCIIGHUE U BOCCTAHOBJIGHHE, DJJEKTPOJIN3, aJIOTpOnus, amMQpOoTEepHOCTb,
XUMUYECKas CBsA3b (KOBAJEHTHAs, MOHHAs, METAJUIMYECKasi), MEXMOJIEKYJSIPHbIC
B3aMMOJICUCTBUS (BOJOpPOAHAs CBsi3b, cuiibl BaH-nep-Baanbca), komruiekcHbIe
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MpUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHELCHTPUPOBAHHAS KyOuyeckas,
reKCaroHajibHas IUIOTHOYMAKOBaHHAs), KOPPO3Hs METaUIOB, CIUIABBI; CKOPOCTh
XMMHAYECKON peaKluu, KaTalnu3, XUMAYECKOE PABHOBECHUE, DJIEMEHTBI XUMUYECKON
TEPMOJMHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; [1]1K;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHSATHH W
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPALLICHMIA;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsi COCTaBIEHUSI (POPMYJI BEIIECTB
Y YPAaBHECHUM XUMUYECKUX PEAKIUN;

ONPENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA, MIPUHAJIEKHOCTh BEIIECTB K ONPEICICHHOMY



KJIacCy COeIMHEHHN 1o (opMynaM, BHJIbl XHMHUYECKOW CBS3M (KOBaJICHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsij]] HMOHA IO
XUMUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIica Ilepuommyeckoro 3akona JI. M. Menneneea wu
JIEMOHCTPUPOBATH €r0 MIOHUMAHUE:

OMHUCHIBATh W XapakTepuzoBaTh TaOiuuHyro ¢opmy Ilepuogudeckon
CUCTEMbl XUMHMYECKMX DJIEMEHTOB: pa3nyaTh IMOHATUS «A-rpynna» u «b-
rpymnmnay, «Majble IEPUOAbl» U «OOJIbIINE IEPUOIBDY;

OOBSCHATH CBS3b TOJOKEHUS OJJIeMeHTa B llepmommdeckoil cucreme cC
pacrpenesieHueM 3JIEKTPOHOB MO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHAM H
OpOHUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIJICISATh OOIIHME 3aKOHOMEPHOCTH B M3MECHCHUHU CBOWCTB DJIEMEHTOB M HX
COCTMHEHUN (KUCIIOTHO-OCHOBHBIX W OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB
OKCHJIOB W THJIPOKCHJIOB) B Ipejeiax MaJIbIX MEPHOJ0B W TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX ATOMOB;

PACKPBIBATH CMBICI TEOPUU BJIEKTPOJMTHUECKON JUCCOLMAIINY, 3aK0Ha ['ecca
U €ro CIEICTBUM, 3aKOHA JCHUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEN HW3MEHEHUS
CKOPOCTHM XMMHUYECKOMW pEaKIMM, HaIlpaBiICHUS CMEIICHUS XHUMHYECKOTO
paBHOBECHS B 3aBUCHMOCTHU OT PA3IMYHBIX (PaKTOPOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHE JJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUYECKHE peakinu (10 YUCIY U COCTaBY YUACTBYIOIIMX B PEAKIIMHU BEIIECTB, 110
TerioBOMy 3(¢eKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO H3MEHEHUIO
CTEMEHEW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB
PA3IMYHBIX KJIACCOB HEOPTraHMYECKUX COCAMHEHHUH, MOJITBEPKAasi 3TO ONHCAHUE
MpUMEpaMd  MOJICKYJIAPHBIX W HMOHHBIX  ypaBHEHUW  COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINI;

COCTaBJISITh YPABHEHHUS: DJIEKTPOIUTUYECKON TUCCOLUALIMU KUCIIOT, IEJI0YEn
U COJIeH; TIOJHBIE W COKpAIlEHHbIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
peaKkuuii, TMOATBEPKIAAONIMX CYIIECTBOBAHUE TE€HETUYECKOM CBA3U MEKIY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKphpIBaTh CYIIHOCTh MPOLECCOB TUAPOJHA3a COJIEM MOCPEACTBOM
COCTABJICHUSI KPATKUX HOHHBIX U MOJIEKYJSIPHBIX YPAaBHEHUN pEaKIUi, CyIIHOCTh
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMid  IOCPEJICTBOM  COCTAaBJICHUSA
AIIEKTPOHHOTO OajaHca ATUX PEaKIIU;

MPEJICKa3bIBATh XapAKTEP CPEIbl B BOJHBIX PACTBOPAX COJIEH;



XapakTepu3oBaTh (ONUCHIBATh) (PU3MUYECKME U XHMMHYECKHE CBOICTBa
MIPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHu, 60p, a3oT, dpocdop,
cepa, XJIOp, HATpUM, Kajluii, MAarHUM, KaJblIU{, ATFOMUHUN, KEJI€30, MEllb, INHK,
cepeOpo) U 00pa30BaHHBIX MMM CIIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpOB (aMMHMAK, XJIOPOBOAOPOJ, CEpoBOJOpoA, okcuabl yriaepoxa (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u dochopa (III, V), cepm (IV, VI),
CEepHHCTas, cepHasi, a30THasi, (QocdopHas, YrojibHas, KpEMHHEBasi KHUCIOTHI,
OKCUJZIbI U TUAPOKCcuabl MeTaioB IA—IIA-rpynn, amomunusa, meau (I1), nuHKa,
xenesa (11 u I10));

MOSICHATh COCTaB, OTHEIbHBIC CIOCOOBI IMOMYYEHUS W CBOWCTBA CIIOXKHBIX
BEIIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTHI U UX coiid, Tamorenusibl kpemuus (IV) u dochopa (III u V), okcun u
ruapokcu xpoma (I1I), nepmanranar kanus;

OIMKCHIBATH POJIb BAKHEHIITNX MU3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIEccax,
BIIUSIHUE HA KUBBIE OPTraHU3Mbl, MPUMEHEHHE B PA3IMYHBIX OTPACIISX IKOHOMHUKH,
WCITOJIb30BAHUE JJIA CO3/IaHUS COBPEMEHHBIX MAaTEPHAIOB U TEXHOJIOTHI;

MIPOBOJIUTH PEAKIIMH, TOATBEPIKIAIOIINE KAYECTBEHHBIH COCTAB Pa3IUIHBIX
BCIIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM COJEpPIKAlTUEecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpUA-, OpoMuUI-, UoAuA-, cyibdar-, docdar-, kapboHaT-, CHIMKAT-,
cyibpuT-, CcynbPua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHUSI, MarHusi, KaJblUs, alIOMUHUS, kene3a (2+) u xenesza (3+), menu (2+),
IIUHKA,

OOBSCHATHh W MPOTHO3UPOBATH CBOMCTBA BAXKHEHUIIINX M3y4acMBIX BEIIECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYCCKONH KHHETHKH U
TEPMOIMHAMHUKH;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHUMHYECKOTO 3JieMeHTa Mo (opMyJie COCIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAcCTBOPE, MOJIBHYIO JOJI0 XHUMHUYECKOTO DJJIEMEHTa B
COCIMHCHWH, MOJISIPHYIO KOHIIGHTPAIIMIO BEIIeCTBA B PAacTBOPE, HAXOIUThH
pocTerTyo (opMyITy BEemecTBa 0 MacCOBBIM HJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IIPOBOJIUTH PACUETHI MO YPABHEHUSAM XMMHYECKUX PEAKIMi ¢ YYETOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJAa MPOAYKTa, 3HAYCHHS TEIJIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECE;

coOmomaTh mpaBuwia  Oe3omacHOW  paboThl B jabopaTopuu  TpH
WCITOJIP30BAHUN XUMHUYECKOH TIOCYIbI M OOOpyJOBaHHWS, a TakkKe IMpaBuUiia
oOpalieHrsl ¢ BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS



7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka M yIJICKUCIOrO Ta3a) M PEIICHHUI0
OKCMEPUMEHTAIBHBIX 3a7ad MO TeMaM Kypca, MPEACTaBIsATh pPe3yJIbTaThl
IKCIIEPUMEHTA B (pOPME BBIBOJOB, J0KA3aTEIbCTB, IPAPUKOB, TAOIUIl U BBIBIATH
HMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSTH OCHOBHBIE OIEPAllMU MBICIUTEIBHOU JEATENBHOCTU (aHAIMU3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHCTeMaTH3allMi0, BBISBICHHE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOI0IeHNE, H3MEPEHNUE,
MOJICTUPOBAHUE, IKCTICPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEHIECTBAMH,
UCIOJB3YEMbIMA B IIOBCEJIHEBHOM JKU3HHU, IMpaBWia T[OBEIEHUS B IEJAX
cOepeXeHUs 3/I0pOBbS U OKpYXarouled NpUpOAHOM Cpeapl, MOHUMATh Bpea
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPraHU3Mbl OIPEJCICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPALLEHUS UX BPEIHOTO
BO3/ICICTBHYSI, 3HAUCHUE )KUPOB, OCIKOB, YTICBOIOB /JIsi OPraHU3Ma YEI0BEKa,

UCITIOJI30BaTh MOJIYYEHHBIE MPEACTaBICHHUS O cepax mnpodeccrHoHaIbHOM
JESITEIbHOCTH, CBA3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJOTUSMH, KAaK OCHOBY
JUIs. IPO()ECCUOHANIBHON OpUEHTAlMM M JUJIsl OCO3HAHHOTO BBIOOpa XUMHUHM Kak
npo(UIbHOrO NIpeaMeTa IMpU MPOJOJDKEHHMM OOy4EeHHs Ha YPOBHE CpEIHEro
oO1rero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOUYHON MPOEKTHO-HCCIIEA0BATEIbCKON NEATEIbHOCTH
XUMHYECKOH U XHWMHUKO-IKOJIOTUYECKOW HANpaBIEHHOCTH, MPHUOOPECTH OIBIT
MIPOBEJICHNS YUEOHBIX HCCIETOBAHUN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaKKe OpraHu3aIuii (IIEeHTPOB) TOTMOTHUTEIHFHOTO 00pa30BaHus ACTEH.
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Hroro mo pazneny 26

Pasznen 2. Baxxneilimue NMpeaACTaAaBUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Bo3nyx. [lonstue o razax. 15 1 1 https://lesson.edu.ru/04/1
Kucnopoa. Oxcubl 0

Bonopoa. Ilonstue o https://lesson.edu.ru/04/1
KHCJIOTaxX U COJISX 0

NN PN

1http://files.school-
collection.edu.ru/dlIrstore/
2abcfa07-071c-cff4-508d-
c16flc0adb53/index.htm
2. http://files.schoo
-
collection.edu.ru
[dlrstore/926b56
c4-94fc-936b-
2. Bopa. PactBopsl. [lonstue 12 1 1 a27a-
3 00 OCHOBaHHAX 261cbe043190/i
ndex.htm
3. http://files.schoo
-
collection.edu.ru
[dlrstore/10387e
61-de5e-a32d-
b1fl-
8523ddbccle8/i
ndex.htm
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http://files.school-collection.edu.ru/dlrstore/926b56c4-94fc-936b-a27a-261cbe043190/index.htm
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http://files.school-collection.edu.ru/dlrstore/926b56c4-94fc-936b-a27a-261cbe043190/index.htm
http://files.school-collection.edu.ru/dlrstore/926b56c4-94fc-936b-a27a-261cbe043190/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm

OCHOBHBIE KJIACCHI
https://lesson.edu.ru/04/1
HEOPraHUYECKHUX 12 1 1 0
COCIMHEHUN -
Hroro no pazaeny 47

Paznen 3. llepuoaguueckuii 3axon u [lepuoauveckas cucremMa xumuyeckux 3jiemenTon /1. U.
MenaeneeBa. CTpoeHue aToMOB. XUMHYECKAs CBA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIMU

[Tepunonnueckuii 3aKoH U

Ilepuoanueckas cucrema http://mendeleev.jino-
XUMHYECKHUX 3JIEMEHTOB /. 14 net.ru/ http://school-
N. Meunneneesa. Ctpoenue collection.edu.ru/
aToma

XUMHYECKAA CBI3b. L.
http://www.alhimik.ru/

ORHCIHTENEHO- 12 1 hitp://school-
BOCCTaAaHOBUTCJIbHBIC .
collection.edu.ru/
peakuuu
Hroro no paszneny 26
PesepBHOe Bpemst 3 http://www.alhimik.ru/
OBLIEE KOJIMYECTBO

YACOB II0 ITPOTPAMME 102 > 0



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
http://mendeleev.jino-net.ru/
http://mendeleev.jino-net.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.alhimik.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.alhimik.ru/

9 KUIIACC

Ne KoumnuectBo yacos
JJIeKTPOHHbIE
n | HaummeHoBaHme pa3aeJioB (undposbie)
Bcer KonTpoabH IIpakTHyeck
/ | u Tem mporpamMmsl o0pa3oBaTe/bHbIE
0 ble padoThI He padboTsbl
n pecypchl
Pa3nes 1. BemecTBo 1 XMMHYecKasi peakuus
[ToBTOpeHue u yrnyoieHue
N 6 https://lesson.edu.ru/04/10
3HaHUH O BEILIECTBE
OcHOBHBIE 3aKOHOMEPHOCTHU
IIPOTEKAHUSI XUMUYECKHUX 10 1 1 https://lesson.edu.ru/04/10
peakuuii
ONEKTPOIUTHYECKAS
auccouuanus. XUMHUECKHe 11 1 2 https://lesson.edu.ru/04/10
peakuuu B pacTBOpax
Wroro no pazneny 27
Pa3znea 2. HeMeTaJJIBI H HX COeTMHEHHS
OO6mrast XxapakTepucTUKa
XAMUYECKUX DJIEMEHTOB 7 1 https://lesson.edu.ru/04/10

VIIA-rpynnsl. ['anorenst



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OO61as xapakTepucTuka
XUMHYECKHUX 3JIEMEHTOB
VIA-rpynmel. Cepa u eé
COETMHEHUS

https://lesson.edu.ru/04/10

OOm1ast xapaKTepUCTHKA
XMMHUYECKHX 3JICMEHTOB
VA-rpynmsl. A3oT, hocdop
U UX COCTMHCHUS

10

https://lesson.edu.ru/04/10

OOm1ast xapaKTEpUCTHKA
XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHHI, UX COCINHEHHUS.
bop

12

https://lesson.edu.ru/04/10

Hroro no pazneny

37

Pa3gen 3. MeTaJJIbl M X COCIUHEHU S

3.
1 OO0111e cBOIiCTBA METAIIJIOB 8 https://lesson.edu.ru/04/10
3. B i
RHCHIIIE METAJLIBT I HX 16 https://lesson.edu.ru/04/10
2 COEIMHEHUS
Hroro no paszneny 24

Paznen 4. Xumus U oOKpykamomas cpeaa



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

BemecrBa u marepuassl B
AKHU3HU yesoBeka. OCHOBBI

. 5 https://lesson.edu.ru/04/10
9KOJIOTHYECKOM
IPaMOTHOCTH
Wroro no pazneny )
Pazgen 5. O0001menne 3 HAHUH
[ToBTOpEeHME M 00OOIIEHNE
SHAHIH OCHOBHLIX DA3ICIOB 7 2 https://lesson.edu.ru/04/10
pasiel https://lesson.edu.ru/04/10
KypcoB 8—9 kitaccoB
Wroro no pazneny 7
PesepBHOE Bpems 2 https://lesson.edu.ru/04/10
BIIEE KOJIMYECTB
OB o1 CTBO 102 11

YACOB IIO ITPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10https:/lesson.edu.ru/04/10
https://lesson.edu.ru/04/10https:/lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N KoauuecTBO 4acoB
i JJIeKTPOHHBbIE
aTa
n Kontpoa IIpakTHnue IU@POBbIE
Tema ypoka Bce P P usyue bp
/ bHbIE CKHe oOpa3oBareb
ro HUS
I padoTbI padoTbI Hble pecypchbl
[Ipenmer xumuu. Ponp xumuu B 1 https://lesson.ed
’KHU3HHU YeI0BeKa u.ru/04/10
[Tonsitue 06 UCTOPUU BO3HUKHOBEHUS
U Pa3BUTHS XUMUHU. XUMUSI B CUCTEME 1 https:/lesson.ed
P ' U.ru/04/10
HayK
https://lesson.ed
dusznueckrue U XUMHUYECKUE SIBIEHUS 1
u.ru/04/10
[IpeacraBneHuss 0 HAyYHOM MO3HAHUU
Ha SMIIUPUYECKOM YPOBHE:
HalIoIeHne, U3MEpPEHNe,
DKCIIEPUMEHT, MOJIECIIMPOBAHHUE. 1 https://lesson.ed

[TonsaTue o meronax paboThl ¢
XUMHNYECKHNUMMU BCIUICCTBAMMU.
O6opynoBaHue MKOJIbHON
XUMHYECKOH J1abopaTopuu

u.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[IpakTrueckas padorta Ne 1 mo teme
"[IpaBuinia paboThI B J1aOOPATOPUHU U

https://content.e

5 . dsoo.ru/lab/subj
npuéMbl 00paeHHUs C Ta0OPATOPHBIM ect/d/
obopynoBanueM"

6 | Ywucreic BelecTBa U CMECH ftps.//lesson.ed

m u.ru/04/10
7 C 6 . https://lesson.ed
1ocoOBI pa3ieieHus: cMecei U.ru/04/10
[IpaxTuueckas padbora Ne 2 o teme https://content.e

8 "Paznenenue cmeceit (Ha npumepe dsoo.ru/lab/subj
OYMCTKH [TOBapeHHOH coun)" ect/4/

9 ATOMBI 1 MOJEKVIILL https://lesson.ed

e U.ru/04/10

1 N HMIECKIE STEMOHTEL https://lesson.ed

0 COIHE SIIEME u.ru/04/10

L ITpocThie U CIIOKHBIE BEIIECTBA https://lesson.ed

1 P B u.ru/04/10

1 BemectBa MOnEKyIsIpHOTO U https://lesson.ed

2 | HEMOJIEKYISIPHOTO CTPOSHUS u.ru/04/10

Xumunyeckas popmyia. BaneHTHOCTb
aTOMOB XUMHUYECKUX 3JIEMEHTOB

https://lesson.ed
u.ru/04/10

AP | we

3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB

https://lesson.ed
u.ru/04/10



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OrnpezienieHne BaJIGHTHOCTH aTOMOB

https://lesson.ed

5 o ¢hopmysiaM OMHAPHBIX COSTUHEHUIN u.ru/04/10

1 OTHocHTeNnbHAs aTOMHAasI Macca. https://lesson.ed

6 OTHOCHUTENbHAS MOJIEKYJISIpHAsI Macca u.ru/04/10
BreraucineHnst OTHOCUTEIIBHOM

1 MOJIEKYJISIPHON MaccChl BEIIECTB, https://lesson.ed

7 MOJISIPHOW MacChl, MacChl BEIIIECTB H u.ru/04/10
KOJIMYECTBA BEILECTBA

1 MaccoBast 101 XUMAYECKOT O https://lesson.ed

8 3JIEMEHTA B COCAUHEHUN u.ru/04/10
Brruncnenus MmaccoBou 10U

1 €CKOTO AIEMEHTa 110 (o . https://lesson.ed
XAUMHAYECKOI0 DJIEMEHTA I MY

9 pMY U.ru/04/10
COEIMHEHNS
Haxoxnenue npocreiineit hopMyJibl

2 BeIIeCTBa 110 MECCOBBIM oﬁ)ﬂl\lj ’ https://lesson.ed

0 H a u.ru/04/10

9JICMCHTOB

KomnmnuectBo Bemectsa. Moib

https://lesson.ed
u.ru/04/10

N NP DN

MOJ'ISIpHaSI Macca CMECH BCIIIECTB

https://lesson.ed
u.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MonbHas J0JI1 XUMHUYCCKOI'O

https://lesson.ed

3 DJIEMEHTA B COCIUHEHUN u.ru/04/10
Haxoxnenue npocreiimeii hopMyJIbl
2 BelIEeCTBa 10 MgJ'IBHBIM on(sz ’ https://lesson.ed
4 B a u.ru/04/10
JJIEMEHTOB ——
2 XUMHUYECKHUE SIBJICHUS. XUMHAUYECKas https://lesson.ed
5 peakuus v e€ mpu3HaKu u.ru/04/10
2 3aK0H COXpaHEHHUs MACCHI BEILIECTB https:/lesson.ed
6 P H U.ru/04/10
2 X HMIeCKIe VhABHCHIS https://lesson.ed
7 yp u.ru/04/10
2 TUIel XUMHYECKUX PEaKIAI https:/lesson.ed
8 peart u.ru/04/10
Pacuérsl 110 XMMHUYECKUM
2 YPaBHEHUSAM KOJIMYECTBA U MACChI https://lesson.ed
9 MCXOJHBIX BEIIECTB WJIH MPOTYKTOB u.ru/04/10
peakuuu
Boruncnenus no ypaBHeHUsIM
XAMHAYECKOH PEAKIINU: KOJINYECTBA
3 BEIECTBA MaIZJCBI 10 U3BECTHOM https://lesson.ed
0 B ’ y u.ru/04/10
KOJIMYECTBY BEIIECTBA, Macce
peareHToB WM MPOAYKTOB PEaKIIHH
3 O000I11IeHIE U CUCTEMATU3ALIIS https://lesson.ed
1 3HaHUHU u.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

3 | Konrponsnas padora Ne 1 mo teme https://lesson.ed

2 "BemecTBa 1 XUMUYECKHE peakiuu' u.ru/04/10

3 Bo3nyx — cMech razos. [lonstue o https://lesson.ed

3 rasax. u.ru/04/10

3 3akoH ABoraapo. MossipHbIid 00bEM https://lesson.ed

4 | ra3os u.ru/04/10
Brruncienus o0béMa, KOJIMYECTBA

3 oMV €r0 https://lesson.ed

5 BCIIECTBA r'a3a I10 U3BECTH ! y Uru/04/10
KOJIMYECTBY BEIIECTBA, 00BEMY

3 0 https://lesson.ed

6 THOCHTEJIbHAS INIOTHOCTH Ta30B Uru/04/10

3 BrrunciaeHnss OTHOCUTEILHOM https://lesson.ed

7 TIJIOTHOCTH T'a30B u.ru/04/10
BrrunciaeHus OoTHOCUTEILHOMN

3 MOJIEKYJIAPHON MaccChl rasa I1o https://lesson.ed

8 HM3BECTHOM OTHOCHUTEIBHOMU u.ru/04/10

IIJIOTHOCTHU

Brruncnenuns o0bEMOB ra3oB 1o
YPABHEHUIO XUMUYECKON pEaKIINKU

https://lesson.ed
u.ru/04/10

Kucnopon — aneMeHT u npocroe

https://lesson.ed

= A~ O BN o w

BELIECTBO u.ru/04/10
0 https://lesson.ed
KCHEL u.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

4 CriocoOblI moryueHus KHCIOPOaa B https://lesson.ed
2 | naboparopuu U MPOMBIIUICHHOCTH u.ru/04/10
4 [IpakTrueckas padota Ne 3 o Teme https://content.e
3 "[Tonyuenue u cobupanue dsoo.ru/lab/subj
KHUCJIOPO/a, U3YYEHHE ET0 CBOMCTB" ect/4/
4 KpyroBopoT kucinoposaa B mpupose https.//lesson.ed
4 Py P PoOa pHUpOA u.ru/04/10
4 O30H — ayutoTpOoITHAs MOTUDUKAIIHS https://lesson.ed
5) KHCJIOpO/Ia u.ru/04/10
TennoBoi 3 PeKT XUMUIECKOM
4 peaKuru, TEPMOXUMHUYECKHE https://lesson.ed
6 | ypaBHEHUs, IK30- H u.ru/04/10
IHAOTEPMHUYECKUE PECAKIIHH
Brrurcnenus mo ypaBHEHUSM
XUMHYECKON PeaKINy: KOJTHIECTBA
4 BeEIIEeCTBa, 00bEMA, MAaCChI IO https://lesson.ed
7 W3BECTHOMY KOJIMYECTBY BEILIECTBA, u.ru/04/10
00BEMY, Macce peareHToB WIn
MIPOJYKTOB PEAKIIUU
4 | KonrponbHas padora Ne 2 o Teme https://lesson.ed
8 "Boznyx. Kucnopon. Oxcuppr” u.ru/04/10
4 Bonxopon — anemeHT u mpocToe https://lesson.ed
9 BEILIECTBO u.ru/04/10
5 Crioco0bI TToTy4YeHus1 BOAOPO/Ia B https://lesson.ed
0 | maGoparopuu ¥ MPOMBIILIEHHOCTH u.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/subject/4/
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https://lesson.edu.ru/04/10

[TpakTuyeckas padora Ne 4 o Teme

https://content.e

5 .
1 "[Tonyuenue u cobupanue BoIOpoa, dsoo.ru/lab/subj
U3y4EHHUE ero CBOMCTB" ect/4/
5 IlonsTue o xucmorax u consax. Cocras https://lesson.ed
2 KHCIIOT M COJICH u.ru/04/10
Brruncienus o0béMa, KOJIMYeCTBa
> BEIIECTBA ra3a [0 H3BECTHOMY €r0 https://lesson.ed
3 H Y . u.ru/04/10
KOJIMYECTBY BEIIECTBA WU 00BEMY
5 Brruucienus 006EMOB ra3oB 1o https://lesson.ed
4 YPaBHEHHUIO XUMUUECKOU PEaKIuu u.ru/04/10
Brruucnenust no ypaBHeHUSIM
XUMHUYECKON PEAKIUU: KOJTUYECTBA
5 BeEIIEeCTBa, 00bEMA, MAaCCHI IO https://lesson.ed
5) M3BECTHOMY KOJINYECTBY BELIECTBA, u.ru/04/10
00BEMY, Macce peareHTOB UiIu
MIPOJIYKTOB PEAKIINU
5 duznyeckre 1 XUMHUUECKHE CBOICTBA https://lesson.ed
6 | Bomsl. Boma B mpupoe u.ru/04/10
5 CocTan OCHOBAMM https://lesson.ed
7 u.ru/04/10
5 PactBops1. PacTBoprMOCTS BeliecTs B https://lesson.ed
8 | Bome u.ru/04/10



https://content.edsoo.ru/lab/subject/4/
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Hacepiiennbie ¥ HeHACHIICHHBIE,
KOHLEHTPUPOBAHHBIE U
pa3baBiIeHHbIE PACTBOPHI

https://lesson.ed
u.ru/04/10

CriocoObl BbIpayKEHUSI KOHLIEHTPALUU
pPacTBOPOB: MaccoBast OIS
pacTBOPEHHOTO BEILLIECTBA, MOJISIPHAs
KOHLIEHTPALUS

https://lesson.ed
u.ru/04/10

[IpakTuueckas padora Ne 5 mo Teme
"IIpuroroBiieHre pacCTBOPOB C
onpeacEHHON MacCOBOM 10Jei
PacTBOPEHHOTO
BemiecTBa. [ [puroroBienne pacTBOpoB
C OIpeeNEHHON MOJISIPHOU
KOHIIEHTpalUE paCTBOPEHHOTO
Berecrna"

https://content.e

dsoo.ru/lab/subj
ect/4/

Briuuciesns ¢ UCroiab30BaHUEM
MHOHATHSA «MaccoBas J0JII BEIISCTBA B
pacTtBope»

https://lesson.ed
u.ru/04/10

BrlunciaeHus ¢ HCIOJIb30BaHUEM
MOHATUA «KMOJIApHAask KOHICHTPpal sl
paCTBOpéHHOFO BCIICCTBA»

https://lesson.ed
u.ru/04/10

3arpsi3HeHue NPUPOJHBIX BO.
OxpaHa 1 o4MCTKa MPUPOAHBIX BOJI.

https://lesson.ed
u.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

BrIuuciennus ¢ UCroiab30BaHUEM

6 https://lesson.ed
5 MOHSATHUS «MaccoBas OOJIs BELIECTBA B Uru/0A/10
pacTBope»
Brruncienus ¢ Hcnojib30BaHuEM
6 https://lesson.ed
6 HOH?ITI/ISI"«MOJISIpHaSI KOHLIEHTpaIus Uru/04/10
PacTBOPEHHOTO BEIIECTBAY
6 O00011IeHIE U CUCTEMATU3AIUS https://lesson.ed
7 3HAHUI u.ru/04/10
Kourponsnaas padora Ne 3 o teme
6 "B P B p p https://lesson.ed
3 onopoa. Boga. PacTBopsl. Uru/04/10
OcHoBanus"
6 Oxcupel: cocTaB, KIacCHPUKALINS, https://lesson.ed
9 TPUBHAJIbHBIC HA3BaHUS u.ru/04/10
7 ITonyuyenue u XMMHUYECKUE CBOMCTBA https://lesson.ed
0 | oxcumos u.ru/04/10
Ilonstue o ruapoxcuIax —
AP a J— https://lesson.ed
OCHOBAHHSX M KUCJIOPOJICOACPIKAII] Uru/04/10
KHACJIOTax
7 dusnueckue U XUMUYECKHIE CBOMCTBA https://lesson.ed
2 KHCJIOT u.ru/04/10
7 I https://lesson.ed
3 OJIy4eHHE KUCIIOT Uru/04/10
7 K . https://lesson.ed
4 naccuduKaius OCHOBaHUMN Uru/04/10
7 [[I€moun, X CBOKCTBA U CITOCOOBI https://lesson.ed
5 MOTYyYEHUS u.ru/04/10
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https://lesson.edu.ru/04/10

HepactBoprmbie OCHOBaHHUS, UX
CBOWCTBA U CIIOCOOBI OTYUYCHHUS

https://lesson.ed
u.ru/04/10

[TonsiTue 06 amdoTepHbIX
TUAPOKCHIAX: XMMUYECKUE CBOMCTBA
u nosyyenue. Ilpumenenue
BOKHEUIIMX OCHOBAaHHI

https://lesson.ed
u.ru/04/10

Comu: cocraB, Ki1accupuKamus,
TPUBHAJIbHBIC HA3BaHUS

https://lesson.ed
u.ru/04/10

Ou3nyeckue U XUMHUIECKHE CBONCTBA
coneil. [Tonmyuenue coseit

https://lesson.ed
u.ru/04/10

['enernueckas cBsI3b MEK]y KJIacCaMu
HEOPraHWYECKUX COCIMHEHUN

https://lesson.ed
u.ru/04/10

[IpakTnueckas padora Ne 6. Pemenue
HKCHEPUMEHTATIbHBIX 33/1a4 110 TEMe
«OCHOBHbI€ KJIaCChl HEOPIaHUYECKUX
COCIMHEHUI»

https://content.e

dsoo.ru/lab/subj
ect/4/

Boruncnenus no ypaBHeHUsIM
XUMHYECKON peakinu: KOJIHYeCTBa
BellecTBa, 00bEMa, Macchl O
W3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00BEMY, Macce peareHTOB UiIu
IIPOIYKTOB peakiun

https://lesson.ed
u.ru/04/10
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Brranciaenus Maccel IIpOoAYKTa
pE€aKkuu 1mo HW3BECTHOM Macce OAHOI'0

8 M3 UCXOJHBIX BEIIECTB, B3SITOTO B https://lesson.ed
3 BHJIE PAaCTBOPA, COAEPKALIETO u.ru/04/10
ONpPEACIEHHYIO MAaCCOBYIO JIOJIIO
pacTBOPEHHOTO BEILIECTBA
KonTponbnas padora Ne 4 o teme
8 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX htps./lesson.ed
4 » P .1u/04/10
COCIMHEHU I
8 [TepBbIie MOMBITKH KIacCUPUKAITII https://lesson.ed
5 XUMHUUYECKUX IIIEMEHTOB u.ru/04/10
8 DNeMEeHThI, KOTOPBIE 00pa3yroT https://lesson.ed
6 amM(oTepHbIE OKCUABI U TUIPOKCHIBI u.ru/04/10

Ilepuognuecknii 3akoH. OTKpbITHE
IIepunonnueckoro 3akoHa

https://lesson.ed
u.ru/04/10

OcHOBHBIE CBCIACHUSA O CTPOCHUU

https://lesson.ed

8

7

8

8 | aromosB u.ru/04/10

8 ONEeKTPOOTPULIATENIBHOCTD https://lesson.ed
9 XUMHYECKUX DJIIEMEHTOB u.ru/04/10

9 KoBanentHast nonsipHas u https://lesson.ed
0 HETIOJIIPHAS CBA3U u.ru/04/10

9 lOHHAS CBS3E https://lesson.ed
1 u.ru/04/10
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DNEKTPOHHBIE U CTPYKTYpPHBIE

https://lesson.ed

2 (hOpMyJIBI BEIIECTB u.ru/04/10
9 Tumbl KPUCTAUIUYECKUX PEIIETOK U https://lesson.ed
3 HUX XapaKTEPUCTUKH u.ru/04/10
IIpuunHBEl MHOT0OOpA3Hs BEILLIECTB,
9 SaI:];I/ICI/IMOCTI) CBOIZCP[B BEIIIECTB OT https://lesson.ed
4 B U.ru/04/10
COCTaBa M CTPOCHUS
d CreneHb OKUCIICHUS https://lesson.ed
5 u.ru/04/10
9 OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC https://lesson.ed
6 | peakuu u.ru/04/10
CocraBiieHne ypaBHEHUI
9 OKHCJIUTEILHO-BOCCTAHOBUTEIIHLHBIX https://lesson.ed
7 peakuuil, METOJ JIIEKTPOHHOIO u.ru/04/10
OanaHca
Brruucnenust no ypaBHeHUSIM
XUMHUYECKON PEAKIMU: KOJTUYECTBA
9 BeIlleCTBa, 00bEMA, MACChI 11O https://lesson.ed
8 W3BECTHOMY KOJIMYECTBY BEUIECTBA, u.ru/04/10

00BEMY, Macce peareHTOB UiIu
IIPOYKTOB peakiuu



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Brrunciienus npocreniien
9 MOJICKYJISIpPHON (hOPMYJIbI BEIIECTBA 1 https://lesson.ed
9 10 U3BECTHHIM MACCOBBIM JIOJISIM u.ru/04/10
2JIEMEHTOB
1
O0o0011IeHNE U CHCTEMATHU3aLINS https://lesson.ed
0 . 1
o | 3Hannii u.ru/04/10
1 KonTponbnas padora Ne 5 o teme
0 "Crpoenne aroma. XMMUYECKas 1 hitps./lesson.ed
p ‘ U.ru/04/10
1 CBS3b"
1
0 PesepBHLL VPoK 1 https://lesson.ed
) P yp U.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102
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9 KUIIACC

N KosmuecTBo yacoB
i DJIeKTPOHHbIE
ara
n KonTpoub unpposbie
Tema ypoka Bce P IIpakTnyec H3y'eH
/ HbIE oOpa3oBaTesibH
ro KHe padorpl | Hs
I padoTbI ble pecypchl
Crpoenue aToMoB 1 https://lesson.edu.
ru/04/10
Oco0eHHOCTH 3aM0IHEHUS
AJIEKTPOHHBIX OpOUTANICH 1 https:/Alesson.edu.
P ru/04/10
aTOMOB PA3JIMYHBIX 3JIEMEHTOB
OOMeHHBIN U IOHOPHO-
AKIENTOPHBIN MEXaHU3M
00pa3zoBaHus KOBAJIEHTHOM 1 https:/Alesson.edu.
ru/04/10
CBsA3U. MeXMOJIEKyIISIpHBIE
B3aUMOJICUCTBUS
Knaccugukarus Xumruueckux
T — 1 https://lesson.edu.
P P ru/04/10
MpU3HAKaM
DHepreTuka XUMUYECKUX
. . https://lesson.edu.
peaxuuii. TernoBoi 3pdext 1

XUMUYECKON peaKnn

ru/04/10
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[TonsaTHe o ckopoctu

https://lesson.edu.

6 XUMHUYECKOH peakIui. 3aKOH
; peskt rui04/10
JIEUCTBYIOIIMX Macc
Oueprus aktuBauu. [lonstue
7 o KaTAIH3e. DEDMEHTLL https://lesson.edu.
- Pep ) ru/04/10
HNHruéuropsl.
®akTopbl, BIUSIIONINE HA
8 CKODOCTE XUMIIECKOI https://lesson.edu.
p ru/04/10
peaKkuuu
TloHaTHE O XUMUYECKOM
9 ABHOBECHIL. TomHLn Jle https://lesson.edu.
p - MpHHLL ru/04/10
[laTenane
10 OKHUCIUTEIHLHO- https://lesson.edu.
BOCCTAaHOBUTEJIbHBIC PEAKITUU ru/04/10
CBoiicTBa IPOCTHIX BEILIECTB
— METAJIJIOB 1 HEMETAJIJIOB,
11 KHCIIOT U COJIEM — B CBETE https://lesson.edu.

npeJIcCTaBIeHUH 00
OKHCITUTEIHHO-

BOCCTAHOBHUTCIIbHBIX PCAKIIUAX

ru/04/10
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[TpakTuueckas padota Ne 1.
Pemenue

https://content.ed

12 | »KcHepUMEHTAIBHBIX 3a7a4 110 soo.ru/lab/subject
TeMe «OKHCIUTENBLHO- 14/
BOCCTAHOBUTEJIbHBIC PEAKITUN
Kontponbnas padora Ne 1 mo

13 TeMe «OCHOBHEBIE https://lesson.edu.
3aKOHOMEPHOCTH MPOTEKAHUS ru/04/10
XUMHYECKUX PEAKIUN»

14 PactBopenue kak pusuko- https://lesson.edu.
XUMHYECKHUM Tpoliecc ru/04/10
DIIEKTPOITUTHI U https://lesson.edu.

15
HE3JIEKTPOJIUTHI ru/04/10

16 Teopus dIEKTPOIUTHYECKOU https://lesson.edu.
JHCCOLUALIUY ru/04/10

17 HMonHoe npou3BeieHNE BOBI. https://lesson.edu.
Bonopoausrit mokasarens ru/04/10
DIEKTPONUTHYECKAS

18 - https://lesson.edu.
pcconuan ot ru/04/10
OCHOBaHHI U coner

https://lesson.edu.
19 | Peaxnuu MOHHOTO OOMeEHa B

ru/04/10
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CBolicTBa KMCIIOT, OCHOBAaHHUI
U COJICH B CBETE

https://lesson.edu.

20 e €HHll 00
MPEACTABICHUH O ) (u/04/10
AJIEKTPOJIUTUYECKON
JIUCCOLMAIUN
KauecTBeHHbBIE peakinu Ha https://lesson.edu.
21
HOHBI ru/04/10
[IpakTuueckas padora Ne 2.
Pemenne https://content.ed
22 | SKCHepUMEHTAIBHBIX 33]1a4 110 soo.ru/lab/subject
TeMe « DJECKTPOIUTHYSCKAS 14/
JIACCOIIHAIIHS
23 | Tumponns comeit https://lesson.edu.
APOIHS ol ru/04/10
24 HoHHbIe ypaBHEHUS https://lesson.edu.
THIPOJTN3a COJIeH ru/04/10
[TpakTuyeckas padora Ne 3.
Pewmere https://content.ed
25 soo.ru/lab/subject
HKCTIEPUMEHTAIILHBIX 33/1a4 10 12/
teme «['uaposms comei» o
KonTponbnas padota Ne 2 o
26 TeMe "DNeKTpOoIuTHYECKas https://lesson.edu.
JUCCOIUAINA. XUMHUUECKHE ru/04/10
peakiuu B pacTBopax”
97 OO01mas xapakTepucTHKa https://lesson.edu.

HEMCTAJIJIOB

ru/04/10
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OO01as xapakTepuCcTHKa

https://lesson.edu.

2
8 TrajJOreHOB ru/04/10
XHUMHUYecKre CBOMCTBA
29 | ramoreHoB. XMMHUYECKHE https://lesson.edu.
y ' ru/04/10
CBOMCTBA XJIOpa
Xnoposogopona. CosnsiHast https://lesson.edu.
30
KHCIIOTa ru/04/10
[IpakTrueckast padora Ne 4 o
teme "lIloiryueHue consaHoi https://content.ed
31 Y . soo.ru/lab/subject
KHUCIIOTHI, U3y4YeHHE e 14/
cBOIiCTB" T
Baxueiimme coequHeHUS
32 | Xjopa 1 MX HaXOXJECHHUE B https:/lesson.edu.
p a ru/04/10
pupoIe
33 OO01mas xapakTepucThKa https://lesson.edu.
anemMeHTOB VIA-rpynmsl ru/04/10
CrpoeHnue u cBOICTBa
IIPOCTOr0 BEILECTBA CEPHI. https://lesson.edu.
34
AnnoTponHbie MOIU(DUKAIIH ru/04/10
cepbl
CepoBo0poI, CTPOCHHE,
poBozop P https://lesson.edu.
35| (Qusnueckue U XMMUYECKHE

CBOMCTBA

ru/04/10
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https://lesson.edu.

36 | Oxkcunusl cepsl u/04/10
37 | Cepnucras KACJIOTa U €€ COIH https://lesson.edu.
P ' ru/04/10
38 | Cepnas KucCIIOTa U €€ COIH hitps:/lesson.edu.
P ru/04/10
39 [IpomblLITIEHHOE MTOTyYEHHE https://lesson.edu.
CEpPHOM KUCIIOTBI ru/04/10
Haxoxnenue cepol u €€
COCOUHEHHUHU B IIPUPOJIEL.
40 XI/II\II/II/I‘-IGCKoe 3arp ﬂI;HgHHe https:/lesson.edu.
3arp ru/04/10
OKPYXKAaroIIeH cpeIbl
COCTMHCHUSMU CEPBI
Brraucnenus Maccel IpoayKTa
PEaKIHUH 1O U3BECTHOMN
41 | wmaccoBoii (00BEMHOI) 107I€ hitps://lesson.edu.
A ru/04/10
(%) ero BbIXOMa OT
TEOPETUUYECKH BO3MOXKHOTO
OO6m1as xapakTepucTuka https://lesson.edu.
42
3J€MEHTOB VA - rpymnbl ru/04/10
A30T, pacpocTpaHeHHE B
pacpoctp https://lesson.edu.
43 | mpupone, huzHUecKHue U

XUMHUYECKUE CBOWCTBA

ru/04/10
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AMMHaK, ero pu3nvecKue u

https://lesson.edu.

44
XUMHYECKHE CBOMCTBA ru/04/10

https://lesson.edu.

45 | Conu aMMOHHUS u/04/10
[IpakTrueckast padora Ne 5 mmo https://content.ed

46 | Tteme "llonydyeHne aMMuaka, soo.ru/lab/subject
M3y4YeHHUe ero CBOMcTB" 14/

47 Oxkcuapt azora (I, II, III, TV, https://lesson.edu.
V) ru/04/10
AzoTucras kuciiora. A3oTHas https://lesson.edu.

48
KHCIIOTa ru/04/10
[IpombllIIEHHOE MOTy4YEHHE https://lesson.edu.

49 .
a30THOM KHCJIOTEI ru/04/10
HutpaTel u HUTPUTHI.

50 XHUMHUYECKOE 3arpsi3sHEHUE https://lesson.edu.
OKPYXaIOIIe Cpeabl ru/04/10
COCIMHECHUSAMH a30Ta

51 docdop, amIoTpoIHbIE https://lesson.edu.
moudukanmu pocdopa ru/04/10

59 Oxkcuasl hocdopa (111, V) u https://lesson.edu.

docdopnas kucnora

ru/04/10
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[TonsiTie 0 MUHEPAIBbHBIX
ya00peHusx. 3arps3HeHue

https://lesson.edu.

53 é
MIPUPOJIHBIX BOJOEMOB u/04/10
COECTMHEHUSIMU a30Ta U
docdopa
54 VYraepon, ero aJuIoTponHbIE https://lesson.edu.
Moau(UKAIIIU U CBOMCTBA ru/04/10
Oxkcunsl yraepoza, ux
buznyecKkue 1 XUMUYECKHE
55 | cBoiicTBa. DKOJIOTHYECKUE https: lesson.edu.
' ru/04/10
poOJIEMBbI, CBSI3aHHBIE C
okcuaom yriaepoxa (IV)
[IpakTuueckue padotsl Ne 6
" https://content.ed
o teMe "[lonydenune okcuaa .
56 soo.ru/lab/subject
yriepona (IV) u uzydenue ero 14/
CBOMCTB" o
57 | VYronbHas KHCIOTa U €€ COTU ttps: lgsson.edu.
ru/04/10
Kpewmnuii, ero ¢pusnueckue u https://lesson.edu.
58 .
XAMWYECKHE CBOVCTBA ru/04/10
59 Oxkcun kpemuus (IV), https://lesson.edu.

KpEeMHHEBasA KUCJIOTa,

ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CHJIMKAThI

https://lesson.edu.

60 | bop. bopnas kucmora u/04/10
[TpakTuueckas padota No7.
Pemienue https://content.ed
61 | SKCnepUMEHTAIBHBIX 33]1a4 110 soo.ru/lab/subject
TeMe «BaxkHerme 14/
HEMETaJUIbl U UX COCIUHCHUSDY
Brraucnenust maccrl (00bEMa;
H.y.) IPOJYKTa PEeaKIUHU IO
62 naHHOU Macce (00BEMY) https://lesson.edu.
HWCXOJJHOTO BEIIECTBA, ru/04/10
COJIEpIKaIIero onpeneaEHHYI0
MacCOBYIO JIOJIIO IPUMECEU
KonTponabnas padora Ne 3 o
63 Teme «Baxknenme https://lesson.edu.

HCMCTAJJIbI 1 UX
COEIUHEHU.

ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OO01as xapakTepucThKa
XUMHUYECKHX 3JIEMEHTOB —

https://lesson.edu.

64 | MeTaJuIOB HA OCHOBAHUH UX
ru/04/10
nonoxenus B [ICXD JI.N.
Mennencena
https://lesson.edu.
65 | Metamisl A- u b-rpynn u/04/10
O01re XuMAYECKUE CBOMCTBA https://lesson.edu.
66
METaJIIOB ru/04/10
OO01ue crocoOsl IOIyYEeHU
67 MeTH:MOB METAL F}IIM https://lesson.edu.
i yprus. ru/04/10
CrutaBebl
Brruucnenus mo ypaBHEHUSIM
68 [ — https://lesson.edu.
SIIEKTpOJIH3a pac 0 ru/04/10
pPacTBOpPOB BEILIECTB
69 [TonsaTHe 0 xoppo3uu https://lesson.edu.
METaJJIOB ru/04/10
Pasznuynrble TUIIBI BEIYUCIEHUN
70| m ABHEHUSAM XUMHUUYECKUX https://lesson.edu.
oyp . © ec ru/04/10
peakuuit e
71 Meramns!l A-rpymnin. https://lesson.edu.
[llenounble METaATIBI ru/04/10
79 Haxoxnenue B npupoze. https://lesson.edu.

CBoiicTBa ICJI0OYHBIX

ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MCTAJIJIOB

OKcHuabl U THAPOKCHUTBI

https://lesson.edu.

73
HATpUsl U Kajaus ru/04/10
74 | Ileno4HO3eMEIbHBIC METAILIBI hitps://lesson.edu.
ru/04/10
Bakueimue coenuHeHN
75 | xanbLuis. cBofCTEA https://lesson.edu.
A, : ru/04/10
MIPUMEHEHUE
76 JKécTkocTh BOALI M CLIOCOOBI https://lesson.edu.
e€ ycTpaHeHus ru/04/10
[IpakTrueckast padora Ne 8 mo https://content.ed
77 | Teme "XKEcTKOCTL BOIBI U soo.ru/lab/subject
METO/IbI €€ yCTpaHEeHHUs " 14/
. https://lesson.edu.
78 | AmroMuHuii (U/04/10
AmMdboTtepHBIe CBOIiCTBA
79 OK(E a I/Il)m OKCHIA https://lesson.edu.
Ala 1 THApOKCHA ru/04/10
AJTTOMUHUS
OO011ast XxapakTeEPUCTUKA
R P P https://lesson.edu.
80 | wmeramnoB b-rpynmn (mo604HbBIX

HOJTPYIIN)

ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IIepBoHavanbHbIE

https://lesson.edu.

81 | mnpencraBieHus o u/04/10
KOMILJIEKCHBIX COEIUHEHUSIX
https://lesson.edu.
82 | Menp u cepedbpo u/04/10
83 AmdoTepHbIe CBOMCTBA https://lesson.edu.
OKCHJIa M THAPOKCHUA IMHKA ru/04/10
https://lesson.edu.
84| Humx ru/04/10
https://lesson.edu.
85| Xeneso u/04/10
86 OKcubl, THAPOKCUIBI U COJIH https://lesson.edu.
xenesa (I1) u sxenesa (III) ru/04/10
87 UyryH u cTajib — CIUIAaBbI https://lesson.edu.
JKenesa ru/04/10
[IpakTuueckas pabora Ne 9.
Pemenne https://content.ed
88 | sKcHepuUMEeHTATBHBIX 33124 10 s00.ru/lab/subject
TeMme «Bakuelinme MeTaiibl U 14/
UX COETUHEHUS
PaznnuHble THITBI BEIYUCICHUN
https://lesson.edu.
89 | 1o ypaBHEHUSM XUMHUYECKUX

peakuuin

ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KonTtponsnast padora Ne 4 o

https://lesson.edu.

90 | Tteme «Baxueiinme MeTanabl U
ru/04/10
HUX COCINHEHUS
Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema https://lesson.edu.
91
XUMHYECKHUX DIIEMEHTOB B ru/04/10
CBETE TEOPHUH CTPOCHHS aTOMa
90| x S IODOBLE https://lesson.edu.
AMUS U Bb
0P ru/04/10
3aKOHOMEPHOCTH B
U3MEHEHHUU CBOWCTB
93 | XMMHYECKHX DJIEMEHTOB U UX hitps://lesson.edu.
. ru/04/10
COCTMHCHUH B TIEPHOJIaX U
rpymnmnax
CrtpoeHnue BemecTsa B
94 TBEPJIOM, JKHJIKOM H https://lesson.edu.
ra3o00pa3HOM COCTOSTHUH. ru/04/10
Buasl xumuueckoii cBA3U
Knaccudukamms Xummudaeckux
95 €aKI[MH 10 Pa3INYHBIM hitps://lesson.edu.
peartt p ru/04/10
pU3HAKaM
9% XUMHUYECKUE PEAKLIUU B https://lesson.edu.

pactBopax. ['uaponus conei

ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CBolicTBa KMCIIOT, OCHOBAaHHUI
U COJICH B CBETE

https://lesson.edu.

97 | npencraBiaeHui 00 ) 1 /04110
AJIEKTPOJIUTUYECKON
TUCCOLIMAINT
OKHUCIIUTENBHO-
98 | BOCCTaHOBUTEJIBHBIE PEAK 1 https://lesson.edu.
PRI ru/04/10
DIIEKTPONIH3.
[TpakTiueckas padota Ne 10.
Pewmere https://content.ed
99 1 1 soo.ru/lab/subject
AKCTIICPUMEHTAIBHBIX 33724 110 14/
TeMe « XUMUYECKHE PEaAKITI T
[IpaxTuueckast padora Ne 11.
10 Pemenue https://content.ed
0 SKCHEPUMEHTAIIbHBIX 337a4 110 1 1 soo.ru/lab/subject
TeMe «MeTasabl, HEMETAIIBI U 14/
UX COEIMHEHUS»
10 p —_— . 1 https://lesson.edu.
1 e3¢p ypo ru/04/10
10 PesenBHEL VhoK 1 https://lesson.edu.
2 PBHBIH YP ru/04/10
BHIEE KOJIMYECTBO YACOB
OBbII] O CTBO CO 102 11

10 [TIPOI'PAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 8 kimacce/ ['abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aarensetBo «lIpocBemenne»

» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A.,
AkmmonepHoe o0miecTBo «M3aarenberBo «IIpocBemenne»

taOymnpl: [lepuonnueckas cucreMa XuMu4deckux anemMeHToB /. 1. Menneneena,
Ta0JIMIIAa PACTBOPHUMOCTH, DJICKTPOXUMUYCCKUN PsiJl HAPSHKCHUS METAJIIIOB

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb.
-Peanuzanus-TpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUA.
-MeToanueckoe-nocooue-ais-yantens.pdf

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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