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[Iporpamma 1Mo XUMHUHM OCHOBHOTIO oOmiero oOpa3oBaHusi (yriryOJ€HHBIN
YPOBEHb) COCTaBJIEHA HA OCHOBE TPEOOBAHMM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHus, IPEICTaBIEHHbIX
B ®I'OC OO0OO, ¢ yuerom denepanbHoil paboueil mporpaMMbl BOCIUTAHHUS.

[Iporpamma mo XxuMuM pa3zpaboTaHa C LEJIbI0 OKa3aHHUS METOAMYECKOM
MOMOLIY YYUTENIO B CO3JaHUU padoyeil mporpaMMmsbl 0 yueOHOMY MPEAMETY.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHHE O WENsIX, OOUIed cTpaTeruu
oOydeHHMs, BOCHHUTAHMS M Pa3BUTUA OOYYAIOIIMXCA CPEACTBAMU Y4EOHOrO
npenMeTa, onpenesnseT 00s13aTeIbHOe MPEIMETHOE COJEPKaHUE, €r0 CTPYKTYpY IO
paszenraM M TeMaM, paclpeleieHue [0  KiaccaMm, PEKOMEHIYEMYIO
NOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XMMHHM C  YY4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKA  y4yeOHOro IMpolecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcs. B mporpamme 10 XUMHH — YYUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOr0 MpeIMeTa B pealu3aluu TPeOOBAHMH K IUIAHHUPYEMBIM
JUYHOCTHBIM, METAIlpEAMETHBIM M MPEAMETHBIM pe3yJibTaTaM OOydYeHUsS U B
(GbopMHUpPOBAaHUM  OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIbHOCTH
00y4aromierocs o OCBOGHUIO Y4EOHOTO COJEPIKaHMUS.

WN3yyenue XuMuUM Ha  YPOBHE OCHOBHOTO o0miero o0pa3oBaHuUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS HMHTEIUICKTYyaIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOYYAIOMIMXCA, HAa MPOJODKEHHE OOYyYEeHHsS Ha YPOBHE CPEIHETO
obmrero oOpa3oBaHusI.

3HaHWE XUMHH CIIYXKUT OCHOBOW [JIi (POPMUPOBAHHS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
pOJIb UrparoT GopMUpyeMble XUMUEH MPEACTAaBICHHS O IPEBPAIICHUAX SHEPTUU U
BEIIECTB B MpPHUPOJE, O MHYTAX pELICHUS TIJI00aJbHBIX HPOOJIeM YCTOWYHBOTO
Pa3BUTHUSL YEJIIOBEYECTBA — CBIPHEBOW, HHEPre€TUYECKOM, IPOJOBOJILCTBEHHOU
npo6iieM, IpoOIEMBbI HIKOJIOTUYECKONW O€30MMacHOCTH, TPOOIIEM 3IpaBOOXPAHEHHUS.

N3yuenne xumun:

CHOCOOCTBYeT  peaju3allid  BO3MOXHOCTEH  JUis  camMOpa3BUTHS U
GopMupoBaHUS ~ KyJbTYpbl  JIMYHOCTH  OOydYaloIIUXCs, HMX oOmel u
(YHKIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIIUICHUS U TBOPUECKHUX CIIOCOOHOCTEH
OoOy4aroUIuXxcs, HaBBIKOB HX CAMOCTOSTENBHOM y4yeOHON  AesITeNbHOCTH,
SKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MTOBCEHEBHOM )KM3HU, TaK U B IPO(PECCHOHATIBHOM €SI TEIbHOCTH;



3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
MPECTaBICHUNA O €AMHCTBE MPUPObI U YEIIOBEKA, SIBISETCS KIIOYEBBIM ATAllOM B
(OopMHUpPOBaHUYU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyYalOIUXCS;

crocoOcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEJTOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE
o0Opa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBieHUsT B OOyYE€HMU XUMHUU OOECHEeUMBAIOTCS CHEeHU(PUKOI
COJICpKaHMsI TIPEeAMETa, KOTOPBIA SBISETCA IMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OMPEICIICHHOTO dTana Pa3BUTHUS XUMUH.

YryOn€HHbIN Kypc XMMUU OCHOBHOTO OOIIIET0o 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YYaAIOIIMMUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUM XUMHUH, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IIeH XUMHUHU U
OTJICTBHBIX 3HAYUMBIX MTOHATUH OPraHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnoaxoaa k e€ u3yueHuto. Copep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. O0Ge 3TU CHCTEMbl OpPraHU30BAHBI IO MPHUHIIUITY MOCIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.1. MeneneeBa kak OCHOBHOTO 3aKOHA XHUMHH;

YUEHHUS O CTPOECHUHU aTOMa U XMMHYECKOU CBSI3H;

npeicTaBIeHU 00 AMEKTPOIUTHUYECKON TUCCOIMAIIMH BEIIECTB B PACTBOPAX;

0 XUMUYECKON KUHETUKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHuecKMX 3HAHUM TOJIOKEHBI IMIUPUUYECKH TMOIYUCHHBIC
dakTbel. TeopeTrueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy W 00ECIeUHBaIOT OOYYaIOIIUMCS BO3MOXKHOCTh OOBSCHATH H
IPOTHO3UPOBATH CBOWMCTBA, CTPOCHHE M O0OJACTH MPAKTUYECKOTO MNPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHWs TMPOTPAaMMBl 1O  XUMHUU  TNPOUCXOIUT  C
WCIIOJIb30BAaHUEM  3HAHUW W3 paHEE W3YUYEHHBIX Yy4YEOHBIX TMPEIMETOB:
OKpY)XKarolmuii Mup, Owojorus, ¢u3MKa, MaTeMaThka, reorpadus, TEXHOJOTHS,
HCTOPHSI.

[Iporpamma OCHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUM (yIIIyOJEHHBIH
YpPOBEHb) OpPHUCHTHpPOBAHA HA COXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa
oOpa3zoBanus, cnenupuku ydeOHOro mpeaMera M O0OecIedYeHUEe YCIEHTHOTO
oOydeHHsI Ha CIEAyIoIIeM YpoBHE oOpa3oBaHus. B mporpamme mo XumMuu
peanu3yeTcsl pa3BUBAIONIAsl M TPAKTHYECKash HAMPaBICHHOCTh OOYYEHUS XUMUH,
muddepennmanysi o0ydeHus!, BKIIOUYaroNas NpoQuibHyIO MOATOTOBKY



oOydaromuxcs M TMOCIEAYIOLIee CaMOONpPEIEIEeHUE B BbIOOpE HaIpaBiICHUS
oOy4deHHsl B IpO(UIBHBIX KJIacCaXx.

VYrinyOonéHHoe U3ydeHHME XUMHUM  CIOCOOCTBYET — peanu3aluu  3ajaad
po(ecCUOHaIbHON OpPUEHTAlMU U HAIMIPABJIEHO HA MPEJOCTABICHUE BO3MOKHOCTH
KOKJIOMY O0OydYarolmeMycsi MpOSBUTh CBOM HWHTEIUIEKTYaJbHbIE M TBOPYECKUE
CIIOCOOHOCTU TMPU  U3YYEHUH Y4YeOHOTO TpeaMeTa, HeOoOXOAUMBIE IS
MPOJIOJKEHUST 00pa30BaHUs U JajdbHEHIIEH TPYyA0BOM AESATEIHLHOCTH.

[Iporpamma mo xumuu (yriayOJ€HHBI ypOBEHb) MpeAHa3HayeHa ISl
UCIIOJIb30BaHMUsI B 00pa30BaTENbHBIX OPraHU3alUsAX, PEAU3YIOIUX MPOrpaMMbl
muddepenipoBanHoro (yriayOaéHHOro, MPOPUILHOIO) HM3YYEHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIero o0pa3oBaHus.

OO6pa3oBatenbHble (PYHKIIMM XUMUHU, U3ydYaeMOW Ha YyriayOJIeHHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUpPOBaHUS 3HAHUN OCHOB XMMHUYECKON HAayKU Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, O0JACTH MPAKTUYECKON NeATeIbHOCTH
YeJloBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYphl. 3agada y4ueOHOTO
npeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbI XUMHUECKUX 3HAHUNA — BOXKHEHIITUX
(hakTOB, OHATUH, 3aKOHOB M TCOPETUUECKHUX TOJIOKEHUM, TOCTYIMHBIX 0000IIeHUH
MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B MPUOOIICHUHW K HayYHBIM
METOJIaM TIO3HaHUS TMPU HU3YYCHUH BEIIECTB M XMMHUYECKHX peaKIui,
(dbopMHUpOBaHUN U PAa3BUTHU MMO3HABATEIBHBIX YMEHHUIM M CIIOCOOOB JEATEIHLHOCTU
U UX MPUMEHEHWH B Y4eOHO-TIO3HABATENHHOM M Yy4eOHO-HCCIEA0BATENbCKON
JEeSTENBbHOCTH, OCBOGHUU TPABHIJI OE30MAaCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEIHEBHOM JKU3HMU.

Lenu n3ydeHus: XUMHUH OTPAXKaIOT HAMIPaBIEHHOCTh OOYYEeHHS Ha Pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, OPMUPOBAHHUE €€ MHTEIJIEKTa U OOIIEH KyJIbTYpHI.

N3yuenue XWMHHM HamNpaBlIeHO HA JOCTWIKEHUE CICAYIOIIUX IIEJIeH:

dbopMHUpOBaHUE MHTEIJIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOATEIBHOMY TPUHSATHUIO PpEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSM KU3HU;

dbopMHUpOBaHME  CHCTEMBl XMUMHYECKMX 3HAaHMM KAaK  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, KAK OCHOBBI JJISI TIOHUMAHUSI XUMUYECKOU
CTOPOHBI SIBIIEHUM OKPY’KaIOIIEro MUpPa, OCBOCHHE SI3bIKa HAYKH;

npuoOIIeHre OOyJaroIIMXCSd K CaMOCTOSTEIBLHON TIO3HABATCIIBHON W
UCCIIEIOBATELCKOM  JIESITENIBHOCTH, K  HAay4YHbIM  METOJlaM  [O3HaHUf,
dbopMHupOBaHNE MOTHBAIIUU U PA3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XUMUU;

dbopmupoBanue  o0me  (QYHKIIMOHATIBHOW ©  €CTECTBEHHO-HAyYHOUH
rPAMOTHOCTH, B TOM UHCIE€ YMEHUM OOBACHITH U OILICHUBATH SIBJICHUS
OKPY’KaIOIIEro MUPA, UCIOJIb3Ys 3HAHUS U OIBIT, OJIYYEHHBIE TPU U3YyUYECHUU



XUMUHU, TPUMEHATh HMX MPU PEIICHUU MpoOJieM B IOBCEAHEBHON KU3HU W
TPYAOBOU AEATEIBHOCTH;

pazBuTHE Yy OOydYarOmIMXCS MHTEpeca K M3YyYEHUI0O XUMUU U chepam
NESATENbHOCTH, CBSI3AHHBIM C XHWMHEW, MOTHBALMs K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOLIETO MPOQUIS U HAIIPABICHHOCTH AAJIbHEUIEro 00yUYeHus;

OCO3HAaHHE LIEHHOCTH XUMHWYECKUX 3HAHWUW B KM3HHM YEJIOBEKA, MOBBIIIEHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPBl, HENPUATHE HAEUCTBUN, INPUHOCAILIUX BpEX
OKPYKAIOIIEN CPEAE U 3I0POBBIO JIIOJIEH;

npuoOpeTeHne 00y4aroUMMUCS OMbITa CaMONO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTI0YEeBBIX KOMIETEHIMMI ), HEOOXOUMBIX JIJISl PA3IMYHbBIX BUJIOB JACSITEIILHOCTH.

Ha yrny6nénnoe u3ydyenue yuyeOHoOro npeamera «Xumusy» orBoautcs mno 102
yaca B 8 kmacce (3 uyaca B HEHEN0), TO €CTh 2 Yaca B HEACIIO 3a CUET
o0s3atenbHOoM yacT OOIT OO0 u 1 yac 3a cuér ywactu OOII OO0, popmupyemoit
YY4aCTHUKAMU o0Opa3oBaTeabHBIX OTHOLLEHH.



COAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayaibHbIe XUMUYECKHE MIOHATHS

XuMHsi — BaxkHash 00J1acCTh €CTECTBO3HAHUS M MPAKTUYECKOU IEATEIbHOCTU
yenoBeka. [Ipeamer xumuu. Posib XxuMuu B )KU3HM 4yenoBeka. Kpartkue cBeneHud
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTHUSI XUMHUU. XUMHUs B cUCTeMe Hayk. Tema u
BemiecTBa. DU3MYECKME UM XMMHUYECKHME CBOWCTBA BEHIECTB. ATperaTtHbie
cocTtosinusi BenlecTB. [IOHSATHE O TEOPETUUECKUX M HSMIMUPUYECKUX METOAAX
MO3HaHUS B €CTECTBEHHBIX Haykax. [IpeincraBieHHss O HaydyHOM IIO3HAHUM HaA
AMITUPUYECKOM YPOBHE: HAOJIOJICHUE, U3MEPEHUE, DKCTIEPUMEHT, MOJCITUPOBAHUE,
BbluncieHue. [IpeacraBieHnss 0 HAyYHOM IMO3HAHMM HA TEOPETUUYECKOM YPOBHE:
Hay4yHble (aKThl, IpoOiieMa, TUIoTe3a, TEOPHUs, 3aKOH.

Azpik xuMun. UCTOYHUKY XUMUYECKON HHPOpMAITIH.

[TonsiTue 0 mMeTomax pabOTHl ¢ XMMHUYECKUMU BemiectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHueckoi Jnabopartopuu. I[IpaBuna Oe3omacHoro oOpaieHust ¢
BEIIECTBAMU U J1a00OPaTOPHBIM 000PYAOBAHHEM.

Uucteie BemecTBa U cMecH. [IpuponHble cMecH: BO31yX, MPUPOJHBIN Tas3,
He(Th, TPUPOJAHBIE BOJBI, TOPHBIE MOPOABLI U MUHEpabl. [IoHATHE O TOMOTEHHBIX
U reTeporeHHbIx cmecsax. CrocoObl pazenenus cMeceil. OuucTKa BEIIeCTB.

BemectBa u XuMuueckue peakuuu. ATOMBI UM MOJEKYJbl. XUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMHYECKHUX 3JE€MEHTOB. lIpocThle M CIOKHBIE BEIIECTBA.
Merannel U HeMeTaUibl. BemecrBa MOJIEKYJIIPHOIO U HEMOJEKYJSPHOIO
CTPOCHHS.

Xumuueckast ¢opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewiecTB. OnpeaeneHue BaJICHTHOCTH 3JIEMEHTOB IO
dbopmynaMm OWHAPHBIX COEIWHEHMH W cocTaBieHHE (opMyn  OMHAPHBIX
COCMHEHUN 10 BAJEHTHOCTH »HJeMEHTOB. (OTHOCUTENbHAs aTOMHas Macca.
OtHocuTenbHasg MOJIEKyJIsipHas Macca. MaccoBasi 40Ji1 XUMHUYECKOTO 3JIEMEHTA B
coenuHeHnd. Haxoxxenue nmpocTeifiieid ¢opMyIibl BeIIeCTBa 0 MAaCCOBBIM JIOJISIM
3JIEMEHTOB.

KommuecTBo BemecrBa. Mosb. MonsipHas macca. B3aumMocBsI3p KOM4ecTsa,
Macchbl U 4YHUCJA CTPYKTYPHBIX €AMHUIl BellecTBa. Pacuersl mo Qopmynam
XUMHUYECKHX COEAMHEHUN. MosipHasg macca cmecH BelecTB. MoiibHas J0JId
XUMHUYECKOTO BJeMeHTa B coeauHeHuu. Haxoxkaenue mnpocreiimiein (GopMyibl
BEIIECTBA IO MOJIBHBIM JIOJIIM 3JIEMEHTOB.

Ou3NYECKUe U XUMUYECKUE SBJICHUS. XUMUYECKasl PEAKINS U €€ MPU3HAKHU.
VYcoBus MPOTEKAHUSI XUMAYECKHUX PEAKIHMM. 3aKOH COXPAaHEHHUSI MACCHI BEILIECTB.
ATtomHO-MonekyisipHas Tteopus. JXXusHp u gearenbHocTh M.B. JIoMoHOCOBa.



Xumudeckue ypaBHEHUs. TUIBI XUMUYECKUX PEeAKIUi (COeAUHEHNUS, PA3I0KEHHUS,
3amenieHus, ooMeHa). PacueTsl o XUMUYECKUM ypaBHEHUSIM.

OKCNEPUMEHTAIbHOE M3Y4YEHUE BEIIECTB U SIBJICHUNA. 3HAKOMCTBO C
XUMUYECKOW TOCYAOW, C TpaBWiIaMH padbOThl B Ja0OpaTOpuu U IpUEMaMHU
oOpamieHust ¢ JabopaTopHbiM oOopyaoBaHueM. I3yuenue U omucaHue
bU3UYECKUX CBOWCTB OOpa3IOB HEOPraHMYECKUX BEIIECTB — METAVIOB H
HeMmeTaioB. HaOmionenue ¢Qusnueckux (IIaBI€HHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYINKE, KUIEHHE M KOHACHCALUS BOAbI) U XUMHYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOW MPOBOJOKH, B3aUMOJICUCTBUE COJBI WIH
MeJla C COJITHOM KHUCJIOTOM) sBieHUH. O3HAaKOMJIGHHE C 0Opa3laMu BElIeCTB
konuyecTBOM 1 wmonb. HabGmrogeHue W omucaHue TMPU3HAKOB TMPOTEKAHUS
XUMHUYECKUX Peakiuil (pasyioKeHue caxapa, B3auMOJICUCTBUE CEPHOU KHUCIIOTHI C
XJOpUAOM Oapusi, moJydeHHe U pasnoxkeHue ruapokcuga meaud (1) mpwu
HarpeBaHWU, B3aUMOJCHCTBHE jkene3a ¢ pactBopoMm conu meau (I1). Mzydenwme
criocoObOB  pazfeneHus cMecedl (C  MOMOIIBI0 MarHurta, (GUIBTPOBAHUE,
BbITIAPUBAHUE, TUCTUIUIAIMSA, XpoMaTorpadus), MpoBeICHIUE OYUCTKA TOBAPEHHON
cosiu. HabmroieHre u omucaHue OMBITOB, WUTFOCTPUPYIOIIMX 3aKOH COXPaHEHUS
MacChI.

Baxkueimue npeacTaBuTe/ I M HCOPraHUYECKUX BelIeCTB

IIpencraBnenust o ra3zax. Bo3myx — cMech rasoB. CoctaB Bo3ayxa. 3aKOH
ABoranpo. Momspubiii  00b€M Ta30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOro BEIIECTBA 1O
U3BECTHOW OTHOCUTEIBHOW TMIOTHOCTU. OOBEMHBIE OTHOILIEHUS Ta30B TNpU
XUMUYECKUX PEAKIUAX.

Kucnopon — smemeHT u mpoctoe BemiecTBo. HaxoxzaeHue kuciaopona B
npupone, GU3NIecKue U XMMUYECKUE CBOMCTBA (PEaKIIUU TOPEHHSI U OKUCIICHHUS).
IIponiecchl okucneHnus B xkuBoM mnpupone. Oxcunbl. llpumeneHue kuciopopa.
CriocoObl MOMy4YeHus: KUCIOPOo/ia B TaOOpaTOPUU U IPOMBIIILIEHHOCTH. [loHsTHE O
kataimzaTtope. KpyroBopor kuciopoga B mnpupoae. O30H — amIoTpoIHas
Moaudukanus Kuciaopoma. (O30HOBBIA CIIOH, €ro 3HAYCHHWE JJIs JKUBBIX
opraHu3MoB. Pa3pyiiienre 030HOBOTO CJ0s1.

TemoBoit >pGheKT XUMHUYECKOW pEakiuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- U 3HAOTEepMUYEcKue peakuuu. Tomnuso. Mcronb3oBaHue yriisi U ME€TaHa B
Ka4yeCTBE TOIUIMBA. 3arps3HeHue Bo3ayxa. [lonstue o mapHukoBoM 3¢ dexre.

Bonopon — nsnemeHT UM mpoctoe BemiecTBO. Haxoknenwe Boaopona B
npupoae, (Quandeckne W XUMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI
nonyyeHud. [loHaTre o Kuciaorax u cossix. Mcnonb3oBaHrue BOJOPOJa B KAYECTBE
TOIUIUBA.



Bona. ®usnueckue csoictBa BoAbl. Boma kak pactBopurenb. PacTBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
@dakTOphl, BIUSIONME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: MAaccoBasi J0OJsl PaCTBOPEHHOIO
BEIIIECTBA, MOJIApHAasi KOHIEHTpauus. Poiab pacTBOpOB B MPUPOAE U B KU3HU
YyeJoBeKa.

Xumudueckue cBoiicTtBa Bojabl. IloHsiTHE 00 ocHOBaHuAX. Ilonarue 00
nHauKaropax. KpyroBopor BoOabl B MpUpOAE. 3arpsi3HEHUE NPUPOJHBIX BOJ.
OxpaHa ¥ OYUCTKA TPUPOJHBIX BOJI.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHbIE) U
HecosieoOpasymolire. MexayHapoaHass HOMEHKJIATypa OKCHUJIOB. TpUBUANIbHbBIC
Ha3BaHUS OKCUJIOB. DPU3MUECKUE U XAPAKTEPHbIE XMMUUYECKUE CBOMCTBA OKCHUIOB
(B3amMoOIeMICTBUE C BOJIOM, C KMCIOTAMH M OCHOBAHHUSIMU, C IPYTUMH OKCHUIAMU).
[Tony4yeHnue oKCHIOB.

[ToHsiTHE O TUAPOKCUIAX — OCHOBAHUAX U KHUCJIOPOACOAEPKAIIUX KUCIOTaX.
Kucnore. Knmaccuduxanus xkucnor. MexayHapoaHass HOMEHKJIaTypa W
TpUBHAIbHBIC Ha3BaHUS KUCIOT. PU3MYECKHE U XUMHUYECKHUE CBOMCTBA KHUCJIOT
(B3amMoIeiCTBUE ¢ METaJlJIaMHU, C OKCHUJIaMHU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Pan aktuBHoctn meraiuioB H.H. bekeroma. Ilomydenue kucior. Kucnorsl B
NpUpojie, MPUMEHEHUE BAKHEHIIINX KUCIIOT.

OcHoBanms. Knaccudukamuss OCHOBaHWM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHMsl. MeXayHapo/IHasi HOMEHKJIATypa OCHOBaHUW. TpuBHaIbHbIE Ha3BaHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOJEUCTBUE C KHUCIOTHBIMH OKCUIAMH,
KUCIIOTAMHU M COJISIMH) U CHOCOOBI mosiydeHus. HepacTBopuMble OCHOBaHUS, HX
CBOMCTBa (B3aMMOJICMCTBUE C KUCIOTAMHU) U CIIOCOOBI TTOTyueHrs. AM(POTEpPHOCTD.
[TonsiTue 006 aM@oTepHBIX THAPOKCHIAX (HAa TMPUMEpPe THUIAPOKCHUIOB IIMHKA M
QTIOMUHUS): XUMUYECKHE CBOMCTBA (B3aMMOJICMCTBUE C KUCIOTAaMHU M IIIEJI0YaMH )
Y MOJIyYCHUE.

Conu  (cpegHue, KuUCHble, OCHOBHBIE, JBOHHBIE). MexayHapoHas
HOMEHKJIaTypa coJjie. TpuBnanbHble Ha3BaHus cosell. @Dusuueckue U
XapakTepHblE XMMHUYECKHME CBOWCTBA Ha mnpuMepe cpeaHux coieil. [lomyuyeHue
COJICH.

['eHeTnueckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCTUHECHUN.

DKCIEPUMEHTATbHOE U3YUEHUE BEILIECTB U SIBJICHUIA:

KOJIMYECTBEHHOE OIPEICIICHUE COJICPKaHUS KUCIOPOa B BO3AYXE;

MoJIydYeHue, CoOOMpaHue, pacrio3HaBaHUE U U3yYEHHUE CBOMCTB KUCI0PO/Ia;

HaOJIOJEHUE B3aWMOJICHCTBUS BEIIECTB C KHCIOPOJOM M  YCJIOBHUH
BO3HHKHOBEHUSI U MIPEKPAILICHUS TOPEHUS;



O3HAaKOMJIEHHE C 00pa3aMu OKCUIOB U OITUCAHUE UX CBOMCTB;

MOJIy4eHHe, coOupaHue, paclio3HaBaHUE U HM3YUYEHHUE CBOWCTB BOAOPOJA
(ropenue);

B3auMoieiicTBHE Bojopozaa ¢ okcuaoMm meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEM PACTBOPEHHUS BELIECTB C  Pa3IU4YHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM 10JIE€H PaCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MOJSPHOU KOHIIEHTpaLHUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIBI C METAJTIAMU (HATPUEM U KaJIbIIUEM);

OINpEIEJIEHHE PaCTBOPOB KUCIIOT U LIEJI0YEN C MOMOILBIO HHAUKATOPOB;

uccieioBaHre 00pa3lioB HEOPTraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

u3ydeHue B3aumoieicTBus okcuaa Meau (1) ¢ pacTBopom cepHOM KUCIIOTHI,
KHUCJIOT C METAJUIAMHU, PEAKIIMI HEUTpaIn3aluy;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO MeTajlia
JPYTUM U3 pacTBOpa COJU;

B3aMMO/JICHCTBUE TUAPOKCHIA IIMHKA C pACTBOPAMHU KUCJIOT U IIEJI0YEH;

peuieHrne JKCIEpUMEHTAIBHBIX 3a1ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COEAUHEHUI.

IMepuonuueckuii 3axkoH u llepumogmyeckass cucremMa XUMHYECKHX
yemenToB /I. U. MeHnneneeBa

Crpoenue atomoB. XuMuueckasi cBs3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBbie TOMBITKH KIACCU(DUKAIMKM XUMUYECKUX dJjemMeHToB. [loHsiTHe O
rpymnmnax (cCeMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTaJjlaX, TalloTeHaX, HMHEPTHBIX (OJaropoJHBIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(poTepHble OKCHIBI U THAPOKCHUJIBI.

[Tepuonnuecknit 3aKOH. OTkpbITHE [leproanueckoro 3aKOHa.
[lepuonnueckass cucrema xumuueckux diaemeHtoB JI. WM. Menneneesa.
Kopotkonepuonnass u nnuHHOmepuogHass Qopmbl Tabmuibl «[lepuomnyeckas
cucrteMa xumuueckux snemeHToB Jl. M. MenneneeBa». [lepuoast u rpynmnsl (A- u
Bb-rpynmnsr).

Crpoenue aromoB. CocTaB aToMHbIX siaep. M3oTombl. PaamoakTUBHOCTS.
ONEKTPOHBI. DIIEKTpOHHAs OpOUTadb. DHEPreTUYECKUE YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOurtanu. DIEKTPOHHBIC KOHQUTYpAalMK W 3JICKTPOHHO-
rpadugeckre Gopmyiasl aTOMOB. DU3HUECKHII CMBICI TMOPSAKOBOTO HOMEDPA,
HOMEpa Nepuojia U rpymibl djeMeHTa. CTpoeHue MEKTPOHHBIX 000J04YEK aTOMOB
nepBbix 20 xumudeckux 3nmeMenToB [lepuoamdeckoii cucremsl /. M. Menpaeneena:



pacupenesieHue JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U
opoutaiam. @usnyeckuii cMpica [lepuoanyueckoro 3akoHa.

3aKOHOMEPHOCTH HU3MEHEHUS paguyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX UM HEMETAUIMYECKMX CBOMCTB [0 TpyIIaM H© I[EPUOLAM.
HM3MeHeHne KHUCIO0THO-OCHOBHBIX CBOMCTB COCAMHCHUN XUMHYECKUX AJIEMECHTOB B
nepuoAax M rpynmnax. XapaKTEpUCTUKAa XUMHYECKOIO DJJIEMEHTa IO €ro
nonokeHuto B Ilepuoguueckon cucreme . 1. Menneneesa.

3nauenue [lepuoanueckoro 3akoHa u [leproguyeckoi CHCTEMBI XUMUYECKHUX
BJIEMEHTOB JUIA pa3BUTUA Haykh W npaktuku. [[. . MenaeneeB — y4yeHbIM U
CPaKIaHUH.

DIIEKTPOOTPULATEIIBHOCTh XUMUUYECKUX JJIEMEHTOB. XHMHUUECKasl CBS3b.
Bungbl XumMu4YeCKOM CBA3M: KOBAJIEHTHAs IOJApHAs CBSA3b, KOBAJICHTHAs
HEToJIsIpHasi CBSI3b, MOHHAs CBI3b. MexaHuU3Mbl OOpa3oBaHUS KOBAJEHTHOW H
MOHHOW CBSI3U. DJEKTPOHHBIE W CTPYKTypHBbIC (opmynbl BemecTB. KaTuoHbl u
AHUOHBI.

Kpucrannuueckue wu amopdHble BemecTBa. THUNBI  KPUCTATTMYECKHUX
PELIETOK: HOHHASI, aTOMHAas1, MOJIEKYJISIPHASI U UX XaPAKTEPUCTUKHU.

Crenenbp okucnenusi. OmnpeaeneHue CTENEHEW OKUCICHWS aTOMOB B
OWMHApPHBIX  COCJIMHEHUSX. OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHBIC pEaKIIMU.
[Iporiecchl OKHCIIEHUSI U BOCCTAaHOBJIEHMS. OKHUCIUTEIM W BOCCTAaHOBUTEM.
CocTtaBneHne ypaBHEHUM MPOCTHIX OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHoBKa B HUX KOA(PHHUIIHMEHTOB METO0M JIEKTPOHHOTO OaiaHca.

DKCIEPUMEHTAIIbHOE M3YyUYCHHUE BEILECTB U SIBIICHUI:

03HaKOMJICHHE C 00pa3aMy METaJIJIOB M HEMETAJIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ MpPU MOMOIIH PHUCYHKOB, MOJEIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIT;

MPOBEACHUE  ONBITOB, WJUIKOCTPUPYIOIIUX  IMPUMEPBI  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJILHBIX pEeaKlUil (TOpEHHUE, pEaKIMU Pa3ioKeHUsI, COCTUHCHUS).

MexnpeaMeTHbIe CBA3H

Peanmuzanyus MeXNpeIMETHBIX CBSI3€M NpH HM3yYCHWHM XHMHUU B 8 Kjacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BAaHWE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHSTHM, TaK U MOHATUH, IPUHATHIX B OTJICJIbHBIX €CTECTBEHHBIX HAYKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBICHUE (IIPOIECC), HAyYHbIN (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHadu3, CHHTE3, KilacCH(dHKamus, TEPHUOJIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPECHHUE, MOJICIb.

dusnka: SBICHHS MNPUPOABI, (U3UYECKHE SBICHHUS, BEIISCTBO, TEJIO,
bu3nMYecKre BEIMYWHBI, CAUHUIIBI H3MEpPeHHs, OO0BEM, Macca, arperaTHble
COCTOSIHHE€ BEIIECTBA, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH, MOJICKYJIa,



CTPOEHUE Ta30B, KUIAKOCTCH M TBEPIBIX (KPUCTAUTMYECKHUX) TEI, dICKTPUICCKUN
3apsi, KOJTUYIECTBO TEIJIOTHI.

buonorus: duocdepa, porocunrtes, mpoiieccbl 0OMEHA BEIIECTB.

I'eorpadus: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE MOPOJBHI,
TOJIC3HBIC UCKOITaeMbIe, TOTUTMBO, BOJIHBIC PECYPCHI.

TexHomorus: TexHochepa, MPOU3BOJICTBO, XUMHUECCKHE TEXHOJIOTHH, CBHIPBE,
KOHCTPYKITHOHHBIC MaTepPHAIIBI.



IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS [IPOIPAMMBI 10 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (YIJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XoJie OOy4YeHMs XMMHUHU B €IUHCTBE Yy4eOHOU u
BOCIIUTATENIbHON AESITEIBHOCTH 00pa30BaTEIbHON OpraHU3alMi B COOTBETCTBUU C
TPaAUIITMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMHM, TPHUHSATHIMA B OOIIECTBE MpaBWJIaMH W HOPMaMU TOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOINO3HAHUSA, CaMOpPa3BUTHS U COLMAIU3aLUU
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3yNbTaThl  OTPa)XarOT  TOTOBHOCTh  OOy4YaroIIMXCs
PYKOBOJICTBOBATbCSI CHUCTEMOM TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTALMN U
paclIMpeEHUeE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIUTAHMS

NPOSIBJIEHUE LIEHHOCTHOTO OTHOUIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HMCTOPUYECKOMY HACJIEIHNI0, NOHUMAHUE 3HAYEHUS XHUMHUYECKOU
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccun u cBOero permnona;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

IPEACTaBICHUE O COLMAIBHBIX HOpPMax M TMpPaBUJIaX MEXINYHOCTHBIX
OTHOLIEHWM B KOJUIEKTUBE, MPOSBIECHHUE KOMMYHHMKATUBHON KYyJIbTYphl B
pPa3HOOOpa3HON COBMECTHOM ACATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIIH B IIpoliecce yueOHOU U
BHEYUYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEJCHHUE W TOCTYNKH CBOMX TOBapUIIEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCIEICTBUI
IIOCTYTIKOB;

3) popMupoOBaHUs HEHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHUYECKOM pEaKlUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOIUMBIE ISl
MMOHUMAaHMUSI CYIIIHOCTH HAYYHOM KapTUHBI MUPA;

OCO3HAHME LIEHHOCTY HAYYHOTrO MO3HAHUA JUISI PA3BUTHUS KaXJOTO YEJIOBEKa
Y TPOU3BOAUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJIM U MECTa HaAyKu «XHUMHS» B
CHUCTEME Hay4HbIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUSI MPUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C MPUPOJIHON U TEXHOJIOTUUECKOU CPEAO;

MO3HaBaTeIbHA MOTHBALUSI M MHTEpPEC K OOYYEHHUIO, TOTOBHOCTb H
CIOCOOHOCTh K CaMOpPA3BUTHIO U CaMOOOPa30BaHUIO, K HCCIEA0BATEIbCKOU



NEATeNIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HampaBjiCHUS M YPOBHS JalbHEHIIETO
o0yJeHus;

4) BocmUTaHUS KYJbTYPbI 310POBBSI:

OCO3HAHUE IIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOILIECHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3/I0pPOBbIA 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUN U
HETPUATHE BPEIHBIX MPUBbIYEK (YMOTPEOICHUS aTKOrofisi, HAPKOTUKOB, KYpeHHUsI),
HEOOXOJUMOCTU COONIONIEHUST TMpaBui OE30MacHOCTH TMpU  OOpaleHuu C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KU3HEHHBIX CUTYAIUAX;

5) Tpy/10BOI0 BOCTIMTAHMS:

dbopmMupoBaHue IIEHHOCTHOTO OTHOIIEGHUSI K TPYAOBOM IEATEIBHOCTH Kak
€CTEeCTBEHHOW MOTPEOHOCTH YEJIOBEKa U K MCCIE0BATEIHLCKON NESITEIHHOCTH KaK
BBICOKO BOCTPEOOBaHHON B COBPEMEHHOM OOIIECTBE;

pa3BuUTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusM HaydHOU cdepbl, OCO3HAHNE BO3MOXKHOCTH CaMOpeaau3alliid B 3TOU
chepe;

6) 7K0JI0rH4ecKOro BOCIUTAHUS:

0CO3HAHUE HEOOXOAMMOCTH OTHOIICHHS K MPUPOC KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHSA SKOJOTHYECKON KYyJIbTYphl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSA TOCTYNIKOB W OLUEHKM HX BO3MOXHBIX IOCIEACTBUM IJIs
OKpYXalollled Cpellbl; OCO3HAaHME TJIOOATBHOTO XapakTepa HSKOJOTHMYECKHX
npo0JieM W MyTed UX peHieHHs; COCOOHOCTh NMPUMEHSTHh 3HAHUS, IMOJIydaembie
OpU U3YYECHHH XUMHH, JUISl PELICHUs 3a/ad, CBA3AHHBIX C OKPYXAOIIEH cpenoi;
AKTUBHOE HEINPUATHE JCUCTBUH, MPUHOCIIIMX BpPEH OKPYKAIOIMIEH CpPEAE;
OCO3HAHHE CBOECH POJIM KaK TpaKJaHWHA U MOTPEOUTENS B YCIOBUSAX B3aUMOCBS3U
MPUPOJTHOM, TEXHOJIOTHYECKOW W COUMAIBHOW Cpel; TOTOBHOCTh K YYAaCTHIO B
MPAKTUYECKOMN JEATEIBHOCTH YKOJIOTMYECKON HAIIPABICHHOCTH.

METAINPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3yNbTaThl OOYYAIOIIMXCS, OCBOUBIIUX IMPOTpaMMy IO
XMMHHU OCHOBHOT'O 00111eT0 00pa30oBaHusl, BKIIOYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHITHH, OTPaKAIOIINX
MaTepualibHOE €JAMHCTBO MHpa U TMpolecc Io3HaHMs (BEIIECTBO, CBOWCTBO,
DHEpPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJroICHNE, M3MEPEHHUE, UCCIIeIOBAHNE, DKCIIEPUMEHT U APYTHE);

OBJIQJICHUE YHHUBEPCAIbHBIMU YUE€OHBIMU JEHUCTBHUSIMU (TMO3HABATEIbHBIMU,
KOMMYHHUKaTHBHBIMH, PEryJIsTUBHBIMU), BAXKHBIMU TSt MTOBBILLICHUS
3(PEeKTUBHOCTU OCBOEHHUS COJIEpXKaHUS y4yeOHOro npeamera, GOpMUpPOBaHUS



KOMIETCHIIMHA, a  TaKkkKe  TMPOEKTHO-UCCIIECOBATENbCKON  ACSITENHbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh MX HCIOJb30BaTh B Y4€OHOM, MO3HABATEILHOW M COLMAIBLHON
MPaKTHKE.

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIC YUeOHbIE 1eiICTBUA

ba3oBble JJornueckue JeMCTBHUA:

YMEHHS UCIOJIb30BaTh IMPUEMBI JOTMUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUUYECKUX MOHATUM (BBIACISITH UX CYIICCTBCHHBIC
PU3HAKH, YCTAaHABJIMBATh B3aUMOCBS3h C JIPYTUMH MOHSATHUSIMH); aHAIU3UPOBATH,
CpaBHUBaTh, 000011aTh, BBIOMpPATh OCHOBAaHUA JJIs  KJaccUPUKaMu U
CHUCTEMATU3ALMN XUMUUYECKUX BEHIECTB U XUMHUYECKUX PEAKIUi; YCTaHABIMWBATh
NPUYUHHO-CIICICTBEHHBIE  CBA3M  MEXIY OOBEKTaMU HW3Yy4YeHHUs; CTPOUTH
JIOTUYECKUE pacCyXJeHus (MHIYKTUBHBIC, JEAYKTHBHBIE, TI0 aHAJIOTHH);
npejiaratb KpUTEPUU M BBISBIIATH OOIIHME 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B
M3Yy4aeMbIX Mpolleccax U SBJICHUAX; MPOBOJUTH BBIBOAbI U 3aKJIIOYEHUS; YMEHUS
IPUMEHATh B TMPOIIECCE MO3HAHUS TOHATHS (MPEIMETHBICE U MeETalpeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICNN, UCTIOJIb3yeMble B XUMHH, TTPeoOpa30BIBATh
MOJICTIbHBIC TIPEJICTABICHUS] — XUMUYECKUI 3HAK (CHMBOJI DJIEMEHTA), XUMUYECKas
dbopmyna U ypaBHEHHE XUMHYECKON peakiuu — MPHU PEelIeHuH YYeOHBIX 3ajady; C
Y4€TOM OTHUX MOJEIbHBIX TPEJACTABICHUN  XapaKTepu30BaTh H3y4acMbIe
XUMHUYECKHUE BEIIECTBA U XUMUUECKHUE PEAKIIUH.

ba3oBble muccienoBaTeJbCKHe [AeHMCTBUS (METOAbI HAYYHOr0 TO3HAHMSA
BELIECTB M SIBJICHUM):

YMEHHSI TPUMEHATh METOJIbl HAYYHOTO ITO3HAHMS BEIIECTB M SIBJICHUN Ha
OMIIUPUYECKOM W TEOPETUYECKOM YPOBHAX B YYeOHOW TIO3HABATEIBLHOU W
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEJILHO CTAaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISABIATH
u GopMyIHpOBaTh MPOOJIEMY, ONPEACNATh IEJIb W 3aJladyd, COOTBETCTBYIOIIHE
pelIeHUI0 TTPOOJIEMBI; MPEAJIaraTh OMUCATEIbHYIO WK O0bSICHUTEIBHYIO THIIOTE3Y
W OCYIICCTBIISITh €€ MPOBEPKY; YMEHHUS MPOBOJUTh H3MEPEHHS HEOOXOIMMBIX
MapaMeTpoOB, BBIUUCICHUSA, MOJCIUPOBAHME, HAOMIOACHUS U OKCIEPHUMEHTHI
(peanbHbIE W MBICICHHBIE), CaMOCTOATEILHO IPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IEHNS W BBIBOJABI IO Pe3ysIbTaTaM TMPOBEJICHHOTO OIIBITA,
HCCIICIOBAHUSI, COCTABJISATh OTYET O MPOJeIaHHON padboTe;

Pab6ora ¢ unpopmanueii:

YMEHHSI OPHUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WH(POpPMALMH (HAYIHO-

TIOMYyJIsIpHAsl TUTepaTypa XUMHYECKOTO COJIEP)KaHHUs, CIIPABOYHBIC MOCOOHS,



pecypcel MIHTepHeTa); aHaIM3upoBaTh HH(MOPMALIMIO U KPUTHYECKH OLIEHUBATH €€
JOCTOBEPHOCTh U  HENPOTHUBOPEYMBOCTh, OTOMpaTh M HMHTEPIPETHPOBATH
uH(pOpMAIUIO, 3HAYMMYIO Ui pElIeHUs Y4yeOHOW 3ajadyu; yMEHHUs MPUMEHSTH
paznuyHble METOoAbl U (OpPMYyNIHpPOBATH 3ampoChl NpPU TOUCKE U OTOOpE
uH(popMaIi, HEOOXOAUMOM ISl BBIMOJIHEHUS Y4eOHBIX 3a7ay; HCIOJIb30BaTh
MH()OPMAIMOHHO KOMMYHHMKATUBHBIE TEXHOJIOTMM U pa3IU4Hble TOUCKOBBIE
CUCTEMBI; CAMOCTOSITENILHO BBIOUPATh ONTUMAJbHYIO (OpPMY TpeACTaBICHUS
uHpopmauu (cxembl, TpapuKu, IUArpamMMbl, TaOJUIbl, PUCYHKH U JpYyTHE
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIM S3BIK B Kaue€CTBE CpEICTBa PabOThI C
XUMHYECKOW MHpOpMalMe; TPUMEHSATh MeXIpeaMeTHble ((usndeckue u
MaTEeMaTUYEeCKUE) 3HaKM M CUMBOJIbI, (OpMYIbl, aOOpeBUATYpbl, HOMEHKIIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HaTJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIEe NeHCTBUS:

1) ymenwust o01meHus (MMCbMEHHOM U YCTHOM KOMMYHHUKAIUH )

NPEJICTABIIATh TOJYYCHHBIC PE3YyIbTaThl TO3HABATCIIBHOW JCATCIBHOCTH B
YCTHBIX W TMHCBMEHHBIX TEKCTaX; IYOJMYHO BBICTYNAaTh C Mpe3eHTaluen
pPE3YJIbTATOB BBHIMOJHEHUS XUMHYECKOTO JKCIEpUMEHTa (MCCIIeI0BaTENbCKON
1a60paTOPHON MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaIora U
(1) TUCKYCCHU 3a7aBaTh BOMPOCHI IO 00CYKIaeMOIl TeMe U BhICKA3bIBATh UEH,
(dbopMynHpoOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTEIHLHO BBITTOJIHEHUS MPEIIOKEHHON
3a/1aumu.

2) yMeHHsT  y4eOHOrO  COTpyaHHYecTBa  (TPYHIoBas KOMMYHHKAIIHA):
y4acTBOBATh B IPYIIOBLIX (hopmMax pabOTHI: MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW pabOThl, OMPENeNsiTb CBOIO pPOJIb, PACTIPEACISITh 3ada4d MEKIY
YJIeHaMH TPYIIBI, BBIMOJHATH CBOIO YacThb pPabOThl, KOOPJAWHUPOBATH CBOU
JEUCTBUSL C NEUCTBUSMHU JIPYTUX YICHOB KOMAHBI, OMPEAENATh KPUTEPUU TIO
OIICHKE KayeCTBa BBHIMIOJHEHHON paloTHI; peliaTh BO3HHUKAIOIIWE MPOOJIEMBbI Ha
OCHOBE ydYeTa OOIMMX HMHTEPECOB W COTJACOBAHHS TO3WIMH, Y4YaCTBOBaTh B
oOCyXJleHnd, OOMEHE MHEHUSIMH, «MO3TOBOM IITypMe» U Apyrux ¢dopmax

B3aUMOJICCTBHUSL.

PeryjsiTUBHBbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

OBnajeHHe YHHMBEPCAIbHBIMU YYEOHBIMU PETYJISTUBHBIMU JEUCTBUSIMU
BKJIFOYAET PA3BUTHE CAMOOPTaHU3AIMU, CAMOKOHTPOJS, CAMOKOPPEKIMHU, B TOM
YUCe:



YMEHMs pellaTh y4eOHbIe M MCCIIEOBATEIbCKUE 3aJlayd: CaMOCTOATEIBHO
BBIOMpATh CHOCOO pelieHus] yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpAaTh HaumbOoJee TMOAXOMAIIMI € YYETOM CamMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU PEIICHUH YUCOHOU WU
UCCJEeIOBATENbCKOM  3aJlayd; Ha  OCHOBE  IOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOM JICHCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIATH CAMOKOHTPOJIb JAESTEIbHOCTH;
KOPPEKTHPOBATH CBOIO JAESATEIHLHOCTh HA OCHOBE CAMOAHANIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaTbl OCBOCHHUSI MNPOTPAMMBI MO XUMHUHU OCHOBHOTO
o01rero oOpa3oBaHUs Ha YIIIYOJICHHOM YPOBHE MMEIOT OO0Iee COJepkKaTeabHOEe
SAPO C TPEIMETHBIMU pe3ysibTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co00li, YTO TO3BOJIAET PEaIU30BBIBATH YrayOJEHHOE H3YYeHHE KaK B paMKax
OTACNBHBIX KJIACCOB, TakK M B paMKax pealu3alud HWHIWBUIYaTbHbBIX
00pa3oBaTeIbHBIX TPACKTOPUN, B TOM YHCJIE MCIOJb3Yysl CETEBOE B3aUMOJICHCTBHE
opranuzanuu. [lo 3aBepiieHHH pealn3alud MPOrPaMMbl YIUIYOJIECHHOTO YpPOBHS
oOydJaromuecsi CMOTYT JIeTalbHEe OCBOUTH MaTepHall, OBJAJETh PaCIIUPEHHBIM
KPYTOM MOHATHI ¥ METOJIOB, pelIaTh 3a/1aun 00Jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTrHble pe3ysbTaThl BKIIIOYAIOT: OCBOSHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHHH W CMOCOO0OB JEUCTBUMU, CHEIUDHUUECKUX I MPEeIMETHOU
obnmactu «XWMHSA», OCHOBBI HAayYHOTO MBIIUICHHUS; BHUABI JACATECILHOCTH TIO
MOJIYYEHHUIO HOBOTO 3HAaHWS, €ro HHTEpIpEeTalHH, MPeoOpa3oBaHUIO0 H
IPUMEHCHHIO B Pa3IMYHBIX YYEOHBIX M PEAIbHBIX JKU3HEHHBIX YCIOBHSX;
o0ecreyrBalOT BO3MOXXKHOCTh YCIEHTHOTO OOYyYeHHsS Ha CIEAYIOIIEM YpPOBHE
o0Opa3oBaHUsI.

K xonmy oOyuenus 6 8 knacce y oOyuwaromerocs OyayT copMupoBaHBI
CIICIYIONUE TPEAMETHBIC pPE3yJIbTaThl W3yYCHUS XUMHUW Ha YIrIIyOJCHHBIM
ypOBHE:

PacKpbIBaThb CMBICII OCHOBHBIX XWMHUYECKHUX MOHSATHUNA: aTOM, MOJIEKYyJa,
XUMUYECKUI D3JIEMEHT, MeTaJUl, HEMEeTaJlI, aJJIOTPOIUs, MPOCTOE BEIIECTBO,
CJIOKHO€ BENIECTBO, CMECh (OJAHOpPOAHAs U HEOJAHOPOAHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAsi M MOJIEKYJISIpHAash Macca, KOJIMYECTBO BEILIECTBAa, MOJb,
MOJISIpHasi Macca, MaccoBasi JOJiI XUMHUYECKOrO0 »BJEMEHTa B COEJUHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh T'a30B, OKCUJI, KMCIIOTa, OCHOBaHUE,
coJib, aM(pOTEPHBIA OKCUJI, aM(POTEPHBIA TUIPOKCHUJI, XUMHUYECKASI pPEaKIUs,



KJaccuduKanus peakiuii: peakiiuu COCIUHEHUS, PEAKIUU Pa3I0KEHUS, PEaKIINU
3aMelIeHus, peakiuu OOMEHa, 9K30- U HHIAOTEPMHYECKUE PEaKIMU; TEIIOBOM
s ekt peakiuu; AIpO aToma, DJICKTPOHHBIA CIIONW aToma, aTOMHas OpOUTAIb,
pagnyc aroMa, XMMUYECKasi CBS3b, MOJISIPHAS W HEMOJISIPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas [IOJs BELIECTBA
(mpolieHTHasT KOHIICHTpAIUsl) B pacTBOpE, MOJIAPHAsl KOHIIEHTpalMs BElIEeCTBa B
pacTBOpe; AIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTENN U
BOCCTAHOBHUTEIIH, OKHCJICHUEC u BOCCTaHOBJICHHUE, OKHCJIUTEIILHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU, METO/I AJIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XMMHWYECKHX TOHATHH U
NPUMEHSITh 3TH OHATHS MIPU ONKUCAHUU BEILIECTB U UX MPEBPAILCHUI;

UCIIOJIH30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsI COCTABJICHUSI () OPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIIUN;

OTIPENICNIATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCJIMHEHUSX,
CTENEHb OKHWCIICHHS DJIEMEHTOB B OWHAPHBIX COCAWMHEHUSX, MPUHAIJIC)KHOCTH
BEIIECTB K OIpPECICHHOMY KJIacCy COeMHEHHUM 110 hopMysiaM, BUIAbI XUMHUYECKON
CBs13U (KOBJICHTHOW M MOHHOW ) B HEOPTaHUUECKUX COCTUHCHUSX;

pPacKphIBaTh CMBICI 3aKOHOB COXPaHEHMSI MAcChl BEIIECTB, IMOCTOSHCTBA
cocraBa, llepmomnueckoro 3akona J[. M. MenzaeneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOpHUH, 3aKOHa ABOTraJipo M €ro CIEJICTBUM, MPEACTABICHUN O HAYYHBIX METOAaX
MO3HAHUS, B TOM YHUCJE OKCIEPUMEHTAIBHBIX M TEOPETUUECKUX METOAax
MCCJICIOBaHMUS BEIIECTB U U3YUYCHUS] XUMUUECKUX PEAKIINIA;

JEMOHCTPUPOBATh MOHMMAaHUE TEPUOAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKHUX DJIEMEHTOB OT UX MojokeHus B [lepuoguueckoii cucreme:

OMHUCHIBATh M XapaKTepu3oBaTh Tabmuunyro Qopmy Ilepmonmdeckoit
CHUCTEMbl XUMHUYECKUX JJIEMEHTOB: pa3inyaTh MOHATUS «rJ1aBHas moarpynna (A-
rpymma)» u «mnodounas noarpynna (b-rpymnma)y, «Manbeie epuoabl» U «OOJIbIINE
MIEPUOIBI»;

COOTHOCHUTHh 0003HAYeHUs, KOTOphle MMeroTcs B Tabmuie «llepmomnueckas
cucremMa xuMuyeckux dnemMeHTtoB J[. M. MeHaeneeBa»y, ¢  UYHCIOBBIMH
XapaKTEePUCTUKAMHM CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsl
s/pa, 00IIIee YUCIIO AICKTPOHOB M pacIpe/IeSICHUE UX IO JICKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3L TMOJOXKEHUS HeMeHTa B I[lepmogumveckoil cucreme ¢
pacupesielieHueM 3JEKTPOHOB IO SHEPr€THYECKUM YPOBHAM, IOJYPOBHSIM U
OpOHUTAJIIM aTOMOB TIEPBBIX YETHIPEX MTEPUOIOB;

KJIaCCH(PUIIUPOBATh XUMHUYCCKHE ODJIICMEHTBHI, HEOPTaHWYCCKHE BEIICCTBA,
XUMHUYECKHE PeaKIuu (M0 YMCIy U COCTaBy YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, 110
TEIoBoMY 3P (DexTy);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3MUECKUE U XUMHYECKHE CBOMCTBA
MPOCTBIX U CJIOXKHBIX BEHIECTB: KUCIOPOJa, BOJOPO/IA, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAHMH U COJIEH, F€HETUYECKYIO CBSI3b MEXKIY
HUMHM, TIOATBEpKAasi MPUMEPAMU MOJIEKYJSPHBIX YpaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAA U BOJLI B MPUPOJHBIX MPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MOKHOE UCTOJIb30BAHUE B COBPEMEHHBIX TEXHOJOTHSIX;

OOBSICHSITh W TPOTHO3MPOBATH CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHS, BO3MOKHOCTH MPOTEKAHUS XWMHUYECKUX MPEBPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMEeCH, MOJIBHYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa B COCIMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOTO dJeMEHTa 1o (opMylie COCIMHEHHUS, HaXOIUTh
npocTeninyo GopMyiy BelecTa 1Mo MacCOBBIM MU MOJIBHBIM JIOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PAacTBOpPE, MOJIIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI TT0 YPAaBHEHUSIM XUMUYECKON PEaKITUu;

PUMEHSATh OCHOBHBIC OTEPAIlUM MBICIUTEILHON JCATEILHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEMATH3aAlIMIO, KIIaCCU(DUKAINIO, BBISBICHHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — I8 W3Y4eHUsT CBOWCTB BEIIECTB |
XUMHYECKUX PeaKklnii, eCTECTBEHHO-HAYUHbIE METOJbI MO3HAHUSA — HAOJI0JEHNE,
U3MEpeHne, MOJCIUPOBAHUE, DKCIEPUMEHT (peajbHbIi M MBICIEHHBIN) — IS
OCBOCHHUS y4E€OHOTO COJIEPIKAHMUS;

pacKpeIBaTh  CYIIHOCTh TMPOIIECCOB OKHUCJIEHHS W  BOCCTaHOBIICHUA,
COCTaBIIATh YPaBHEHHUSA MPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(MeTo/10M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBATh CBA3M MEXKAY pEaTbHO HAOMIOAAeMBbIMH XUMUYECKUMU
SABJIICHUSMH ¥ TIPOLIECCAMU, MMPOUCXOASIIMMHI B MaKpO- U MUKPOMHUPE, OOBICHATH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX y4eOHBIX MPEAMETOB;

coOmomaTe mpaBmia Oe3omacHOW  paboTel B yabopatopuu  MpHU
WCIIOJIb30BAaHUU XUMHUYECKON TOCyIbl W O00OpYyJOBaHUS, a TakXkKe MpaBuiia
oOpamieHusi ¢ BEHIECTBAMH B COOTBETCTBHM C WHCTPYKIMSIMHU BBITOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOITYYEHUI0O W COOMPAHUIO
razoo0pa3HbIX BelIeCTB (BOAOPOAA M KHCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONpENICICHHOW  MacCoOBOM  JOJIel  pacTBOPEHHOI'O  BEIIECTBA,  PEIICHUIO
AKCHEPUMEHTAIBHBIX 3a7ay Mo TemMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCIMHCHUIY,;



JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIOIIEH yMEHHsI 0€30IaCHOro OOpAIlleHUs C BEIIECTBAMHU, UCTIOIb3yEMbIMU
B MOBCETHEBHOMW JKU3HU, a TAK)KE 3HAHUE MPABWJI IMOBEICHUS B LIEIAX COCPEIKECHUS
310POBbs M OKPYKAIOLIEN CPEJIbL.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO 4YacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u (ungposrbie)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
XuMusg — BakHasa 00J1acTh
€CTECTBO3HAHUS U
1.1 N 24 2
MPAKTUYECKON eI TEIbHOCTH
YyeJloBeKa
BemectBa 1 xuMuyeckue
1.2 9 1
peakuuu
Hroro mo pazgeny 33
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BellleCTB
21 Bosznyx. [lonsitue o razax. 8 1 1
' Kucnopon. Oxcubt
Bomopoa. Ilonsitue o kucmorax
2.2 7 1
U COIAX
Bopa. PactBoper. [lousitue 00
23 P 14 1 1
OCHOBAHHUIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPraHMYECKUX COeTMHEHUI
Hroro no pazneny 51

Pa3nen 3. Ilepuoaunyeckuii 3akon u Ilepuoanyeckas cucrema xumuueckux 3jieMeHToB /I, . MenaesieeBa. CTpoeHne aToMoB.




XumMuueckasi cBsi3b. OKHCJIUTENbLHO-BOCCTAHOBUTEIbHbIE pe€akumun

[Tepuonnueckuii 3aKOH U

[Iepnoauueckas cucrema

3.1 11

XHMHUYECKHX 3jeMeHToB 1. U.
MenneneeBa. CtpoeHue atoma

XUMHYECKASA CBA3b.
3.2 OKHUCIINTEIILHO- 13

BOCCTAHOBHUTCJIbHBIC PCAKITNHN

Hroro no pazneny 24

Pe3epBHOE BpeMst 1







IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IIpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsbl
[Ipenmer xumuu. Poss XuMuu B )KU3HU
YeJ0BeKa.
1 1 02.09
[TonsiTie 06 ucropun
2 1 05.09
BO3HMKHOBEHHUS U PA3BUTHS
XUMHH. XUMUS B CUCTEME HayK
3 Tena u BemecTBa. PU3ndecKkne U XUMUYECKUE 1 08.09
CBOMCTBA BEIIECTB
DuznyecKkue U XUMHUYECKUE SBJICHUS .
4 1 9.09
[IpencraBieHust 0 HAYYHOM MMO3HAHUU HA
c SMIIUPUYECKOM YPOBHE: HaOIOICHUE, 1 12.09
VU3MEPEHUE, JKCIIEPUMEHT, MOJIETTUPOBAHUE. '
[TonsiTue o Meroax paboThl ¢ XUMUYECKUMU
BeniectBaMu. O00py10BaHUE MIKOJIBHOM
XUMUYECKOH J1abopaTopunt
6 [IpakTuyeckas pabora Ne 1 mo teme "IIpaBuia 1 15.09

paboThI B TaGOPAaTOPHH U MPUEMBI 0OpaILEHus ¢

nabopaTOpHBIM 000pyIoBaHHEM"




YucThle BeLecTBa U CMECH

7 CriocoObI pa3/ielieHust CMece 16.09
g [Ipaktuyeckas padora Ne 2 o reme 19.09
"Pazzienenue cMeceil (Ha mpuMepe '
OYMCTKH OBapeHHOU conn)"
ATOMBI U MOJIEKYJIbI
9 22.09
XUMUYECKUE AITEMEHTHI
10 23.09
11 [IpocThle 1 COKHBIE BELIECTBA 26.09
BemiecTBa MOJIEKYIIPHOIO U
12 Y 29.09
HEMOJIEKYJIIPHOTO CTPOEHUS
Xumnueckas popmyna. BareHTHOCTh
13 hopmy. 30/09
ATOMOB XUMHYECKHUX JIEMEHTOB
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB
14 03.10
OrnpeznenieHre BAJIGHTHOCTH aTOMOB 110
dbopMynaM OMHAPHBIX COCTMHEHHIA
15 06.10
OTHOCHUTENBHAs AaTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca
16 07.10
17 BrrunciieHus: OTHOCUTEBHON MOJIEKYIJISIPHOM 13.10

MacCChbl BCIICCTB, MOJ'IHpHOﬁ MacCChbl, MaCChbl

BCIICCTB U KOJIMYCCTBA BCIICCTBA




18

MaccoBas 1011 XUMHYECKOI'0 3JIEMEHTa B
COCAMHCHUN

13.10

19

Brrancienns MaccoBOM JOJIM XUMHUYECKOT'O
prieMeHTa 1o popMyJsie COeAMHEHUSI.
Haxosxnenue npocteitmieit popmMysibl BeecTna
110 MACCOBBIM JIOJISIM 3JIEMEHTOB

14.10

20

Brrancienns MaccoBOd JOJIM XUMHUYECKOT'O
prieMeHTa 1o popMysie COSAMHEHUS.
Haxosxnenue npocteitnieit popmMysibl BeecTna
10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB

17.10

21

Brruucnenus npocreiimeid popmyIsl
BEIECTBA 10 MACCOBBIM HJIK MOJIbHBIM
JIOJISIM AJIEMEHTOB

20.10

22

KomanuectBo Bemecrsa. MoJib

21.10

23

BzanMocBsa3n KOJIM4YE€CTBA, MacCChl U YHCJIa
CTPYKTYPHBIX CIUHUIL BCIICCTBA. MOHﬂpHaﬂ
Macca CMECH BCIICCTB

24.10

24

MoupHas 1011 XMMHYECKOTO DJIEMEHTA B
coennHeHUHU. HaxoxaeHue npocTeimieit

(hOopMyITBI BEIIECTBA MO MOJBHBIM JIOJISIM
DJIEMEHTOB

27.10

25

XYUMHYECKHUE SBJICHUI. XUMHUUYECKas pcaKkuus
u e¢ IIPpU3HAKHU. 3akoH COXPAaHCHUS MAaCChL
BCIIICCTB

7.11

26

ATOMHO-MOJIEKYIIsIpHas Teopus. JKU3Hb U

nesarenbHocTh M. B. JlJoMmoHOCOBa

10.11




XHWMHUYECKUE YPAaBHECHHUS

27 11.11
28 THUITBI XUMHYECKUX PeaKLUI 14.11
29 Pacuérel N0 XUMUYECKUM YPAaBHEHUSIM 17.11
KOJINYECTBA U MACChl UCXOIHBIX BEILLECTB
Brruncnenus o ypaBHEHHUSIM XUMHYECKOU
30 18.11

peaKuu: KOJIMYECTBA BEIIECTBA, MACChI 110
MU3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe
peareHTOB WIH ITPOJYKTOB PEAKIIUH




Brruncienus 1o ypaBHEHHUSIM XUMHYECKOU

31 peaKIMu: KOJMYECTBA BEIIECTBA, MACCHI 110 21.11
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
€areHTOB WU MPOJIYKTOB PEaKIIUU
O0001IeHre U cUCTEMATH3AINs 3HAHAN
32 24.11
KonTtpomnsHas padota Ne 1 o teme
"BemectBa u XuMru4yecKue peakiuu'
33 25.11
Bo3nyx — cMech ra3os. [lonstue o
34 28.11
rasax.
35 3akoH ABoranapo. MomsipHBIA 00BEM Ta30B 01.12
Brruncienus o0b€Ma, KOJIHYECTBA BEIIECTBA
36 rasza 1o U3BE€CTHOMY €r0 KOJIMYECTBY 02.12
BeIlleCTBa, 00bEMY
OTHOCUTENbHAS IIJIOTHOCTH T'a30B.
37 . 05.12
BrruucieHuss OTHOCUTEIBHOM INIOTHOCTH
razoB
Kucnopon — anemeHT u mpoctoe
38 BemecTBo. Okcuapl. CriocoObl 08.12
MOJIy4eHUsl KUCTIopo/ia B 1abopaTtopuu
Y IPOMBIIIJIEHHOCTH
IIpakTtuyeckas padora Ne 3 o reme
39 09.12

"TToryyenue u cobupanue KMUCIOpoa,

nzyuyeHue ero ceoicts"Kpyrosopor
KHciopoa B npupoje. O30H —

QJUIOTPONHAs MOIM(UKAIMS KHCIOPOIa




40

TemmoBoit 3¢ (hekT XUMHUECKON peaKIni,
TEPMOXUMHUYECKHUE YPaBHEHUS, K30- U
SHIOTEPMHUYCSCKUE PeaKuu TOTUIHNBO.
Hcnosib30Banme yriist 1 METaHA BKAYECTBE
TOTUIMBA. 3arPsI3HEHHUE BO3/1yXa.

12.12




BEIIECTBA, 00BbEMY, Macce peareHTOB WU
MIPOJIyKTOB pEaKIun

41

KonTtposnsnast pabora Ne 2 o teme "Bo3ayx.
Kucnopoa. Oxcuapr"

15.12

42

Bomopoa — 37eMeHT 1 TpoCTOE BEIIECTBO
CriocoObl mostydeHusi BOJOpoJia B
1a00paTOPUH U MPOMBIIIIJIEHHOCTH.

16.12

43

[IpaxTueckas padota Ne 4 o Teme
"[Tomyuenue u cobupanue Bo0PO/Ia,
W3y4YEHUE €r0 CBOUCTB"

19.12

44

Hcnonp30BaHne BOOPO/Ia B KAYECTBE
TOIIJINBA

22.12

45

Tloustie o kucnorax u coistx. CocTan
KHUCIIOT U COJIeH

23.12

46

Brranciienus 00bEMa, KOJIMUECTBa BEIIECTBA
rasa 1o U3BECTHOMY €T0 KOJUYECTBY
BeIlleCTBa WK 00bEMY

26.12

47

Boruncnenus 06bEMOB ra3oB 10 ypaBHEHUIO
XMUMHUYECKOHN peakiuu

29.12

48

Brruucnenus mo YPaBHCHUSAM XUMHYECKOH
PCaKIUU: KOJINMYCCTBA BCIICCTBA, 06’béMa,
MacCChI 110 U3BCCTHOMY KOJIMYCCTBY
BCIICCTBA, O6LéMy, MacCCe pCarcHTOB UJIM
MMPOAYKTOB pCaKIIUU

09.01

49

dusuyeckue cBoiicTBa Boabl. Boaa B
npupojie. AHaIU3 U CUHTE3 — METO/IbI
H3YyYEHUS COCTaBa BObI

12.01

50

XUMHYECKHE CBOMCTBA BObI

13.01




51

CocraB OCHOBaHUI

16.01

52

PactBOopbI. PacTBOPUMOCTE BEIIECTB B BOJE.
HacepliieHHbIe 1 HEHACHIICHHBIE,
KOHIICHTPHPOBAHHBIC U pa30aBICHHbBIE
pacTBOpBI

19.01

53

CriocoObl BbIpake€HUsI KOHIIEHTPAuU
PacTBOPOB: MAaCCOBAs JI0JIsI PACTBOPEHHOTO
BEIIECTBA, MOJIIPHAst KOHIICHTPALIUs

20.01

54

[IpaxTrueckas padorta Ne 5 o Teme
"[IpuroToBiiIeHHE PACTBOPOB € ONPEACIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOTO
BemecTna.lIpurorosienre pacTBOpoB ¢
ONpeAeIEHHON MOJISIPHOM KOHIEHTpALUEN
pacTBOPEHHOTO BemiecTBa"

23.01

55

Brrunciaenus ¢ UCITOJIb30BaHUEM TTOHSITHS
«MaccoBas J0JIA BEIICCTBA B paCTBOPE»

26.01

56

Brrunciaenus ¢ UCITOJIb30BaHUEM TTOHSITHUSA
«MOJIApHAA KOHIECHTPALusd paCTBOpéHHOFO
BeIIeCTBa»

27.01

57

Ponb pacTBOpOB B mpUpOJE U KU3HU
yenoBeka. KpyroBopot BojbI B mpupoe

30.01

58

3arpsizHeHue npupoaHbIx Boa. OxpaHa u
OYHMCTKA MIPUPOIHBIX BOJA. Beruncnenus ¢
HCIO0JIb30BaHNEM TPadUKOB pAaCTBOPUMOCTH
JUIsl pacy€TOB PACTBOPUMOCTH BELIECTB

02.02

59

Brlunciaenus ¢ UCIIOJIb30BaHUEM ITOHSATHS
«MaccoBasd JOJIA BCIICCTBA B paCTBOPE»

03.02

60

BrlunciaeHus ¢ UCIIOJIb30BaHUEM ITOHATHS

06.02




«MOJISIpPHAst KOHLUEHTpALUs paCTBOPEHHOTO

BEILIECTBA

61 O06o01IeHre U cucTeMaTH3aIvs 3HaHUI 1 09.02

6 KonTtponsHas padora Ne 3 o Teme 1 10.02
"Bomopoa. Boaa. PactBopsl. OcHoBanus" '
Oxkcunpl: cocTas, Kiaccuukaius

63 ’ ¢ ’ 1 13.02
TPUBHAJIbHBIC HA3BAHUS
[Tosydyenne u XMMHUYECKUE CBOMCTBA

64 1 16.02
OKCHJIOB
[TonsaTre o TMAPOKCUIAX — OCHOBAHUSX U

65 1 17.02
KHCJIOPOJICOACPIKAITUX KHCIOTaX

66 DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIIOT 1 20.02

67 [Tonyyenue kucinor 1 24.02

68 Knaccudukanust ocHoBaHHi 1 27.02

69 [1énoun, ux CBOMCTBA U CLIOCOOBI OTYUECHHUS 1 01.03
HepactBopumbie ocHOBaHUS, NX CBOMCTBA U

70 1 02.03
CHOCOObI OTYYEHUS
[Tonsitre 00 ampoTEpHBIX TUAPOKCUAAX:

71 XMMHMYECKHE CBOMCTBA U NOJIyYECHHUE. 1 05.03
[IpumeHeHne BaxKHEUIIUX OCHOBAHUM
Conu: cocraB, KnaccuuKaus,

72 1 09.03
TPUBHUAJIbHBIC HA3BAHUS

23 Pu3nuecKre 1 XUMUYECKHUE CBOMCTBA COJIEH. 1 12.03
[Tonyuenue conen '
['eneTnueckas CBA3b MEXIy KiIacCaMH

74 N 1 15.03
HEOPraHUYECKUX COCTMHEHUI

75 IIpaktuyeckas padora Ne 6. Perienue 1 16.03




3KCHepI/IMeHTaJIBHHX 3a1a4 I10 TEMEC
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIUHEHUI)

76

Brrunciienus o ypaBHEHUAM XUMUYECKOM
peakiuu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MAacChl IO U3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, Macce peareHToB HIIn
MPOJIYKTOB pEaKIUU

19.03

77

BI)ILH/ICJ'[GHI/ISI MacCChI HpOILYKTa peaKHI/II/I 10
HU3BECTHOM Macce OJHOTO U3 UCXOIHEIX
BEIIIECTB, B3ATOTO B BUJIE pacTBOPa,
COJIEpPKAIIETO ONPECIEHHYI0 MaCCOBYIO
JIOJTFO pacTBOPEHHOTO BEIIECTBA

22.03

78

KonTtponsnas padota Ne 4 mo teme
"OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX
coequHeHun"

02.04

79

[lepBpie MOMBITKU KiIacCUPUKALIUN
XUMHUYECKUX d1eMeHTOB. [loHsTHE 0 rpynmax
CXOJHBIX JIEMEHTOB.

05.04

80

DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE
OKCHUJbI U TUIAPOKCUIBI

06.04

81

[lepuoanueckuit 3akoH. OTKpbITHE
[Teproauueckoro 3aKoHa

09.04

82

KopoTkonepuoiHas u JUIMHHOTIEpUOAHAS
¢dbopwmel [leproanyeckoil cucTeMsl
xuMmuueckux snemeHToB JI.11. Menpaeneesa.
[Iepuons! u rpynmsl.

12.04

83

OcHoBHBIC CBCIACHUA O CTPOCHUH aTOMOB.

13.04




CocraB aToMHBIX saep. M30Tonb! Kak
PAaSHOBUAHOCTHU ATOMOB XUMHNYCCKOI'O
3NIEMEHTa

84

DneKTpOHBI. DJIEKTPOHHAs OPOUTAIIb.
DHepreTuyeckue ypoBHU U OyPOBHU
aToma; S-, p-, d-opouTanu

16.04

85

DNeKTpOHHBIE KOH(UTYPALIUU U HIEKTPOHHO-
rpaduueckue GopMysbl aTOMOB

19.04

86

CtpoeHnue 3MeKTPOHHBIX 000JI0UEK aTOMOB
nepBbIX 20 XUMHYECKUX AJIEMEHTOB
[Tepuonnueckoit cucremsl .M. Menaeneesa

20.04

87

3aKOHOMEPHOCTH U3MEHEHHUS panyca
ATOMOB XUMUYECKUX 2JIEMEHTOB,
METAJTINYECKUX H HEMETAJITINYECKUX CBOMCTB
10 Tpymnmnam u neprojam. M3menenune
CBOMCTB COEIMHEHUIN XUMHUYECKUX
AJIEMEHTOB B MIEPHUOJIaX U TPyIIax

23.04.

88

XapakTepuCTUKa XMMHUYECKOTO 3JIEMEHTA T10
ero mnoJjoxkeHuto B [lepuoanyeckoi cucreme
.M. MenpaeneeBa

26.04

89

3HayeHHe HepI/IOI[I/I‘ICCKOFO 3aKOHa U
Hepnom&qecxoﬁ CHUCTEMbI XUMHYCCKHUX
QJICMCHTOB IJII pa3BUTHUA HAYKU U IIPAKTUKU

27.04

90

QHCKTpOOTpI/IHaTCHLHO CThb XUMHNYCCKHUX
OJICMCHTOB

30.04

91

KoBanentnas NOoJIAApHAasA CBA3b

03.05

92

KoBanenrnas HCTIOJISIpHAA CBA3b

04.05

93

HNouHast cBsI3b. DIEKTPOHHBIE U CTPYKTYPHBIE

07.05




(hopMyIbI BEIecTB

94

Kpucranmuaeckue u amopHbIE BEIIECTBA.
THUITBI KPUCTAINIMYECKUX PEIIETOK U UX
XapakTepucTUKH. [IpudurHbl MHOrO00Opasus
BEILIECTB, 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
COCTaBa M CTPOECHHUS.

10.05

95

CreneHp OKUCIECHUS

11.05

96

OKHCIINTETBHO-BOCCTAHOBUTEIILHBIE
pCaKkuu. XUMHYECKHUE DJIEMECHTBI —
OKHCIIMTCIIN 1 BOCCTAHOBUTCIIN

14.05

97

CocraBneHne ypaBHEHUN OKUCITUTEIBHO-
BOCCTAHOBUTCJIBHBIX peaKHHﬁ, METOL
AIEKTPOHHOTO OanaHca

17.05

98

Brruncienus no ypaBHEHUAM XUMUYECKOM
peaKIuu: KOJMJecTBa BEIIeCTBa, 00BbEMA,
MacChl TI0 H3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, Macce PEeareHTOB HIIN
MPOJAYKTOB PEAKIIH

18.05

99

Brrunciienus npocreiiieid MOJeKyIIpHOU
(hopMyIibl BellecTBa M0 U3BECTHBIM
MacCOBBIM JIOJISIM 3JIEMEHTOB

21.05

100

O00011IeHNE U CUCTEMATH3aIMs 3HAHUI

24.05

101

KontponsHas padora Ne 5 o teme
"Ctpoenue aroma. XumMu4eckas cBs3p"

25.05

102

PesepBHBIN ypok

28.05

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

102










YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHE MATEPHAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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