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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XuUMHUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOCHMSI OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOOQ, ¢ yuerom denepanbHOil paboueil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOILHY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

[Iporpamma 1o XuMuM J1a€T NpEACTaBICHUE O LEAX, OOLIEl CTpaTeruu
oOydeHHMs, BOCIHMTAHHUS M Pa3BUTUS OOYyYAIOUIUXCS CpPEICTBAMH Y4YEOHOIo
npenMeTa, onpeesnsieT 00s13aTeNbHOE IPEAMETHOE COAEpKaHUE, €ro CTPYKTYpy 1O
pazmenaMm M TeMaM, pachpeiereHue o  KjaccaMm, PEKOMEHIYEeMYIO
NOCJIEIOBATEIBHOCTh ~ M3YYEHHMS] XUMHUM C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
ocoOeHHOCTel oOywatonuxcs. B mporpaMme 10 XUMHUM — YUWUTBHIBAIOTCS
BO3MOXHOCTH Y4Ye€OHOTO MpeAMeTa B pealu3aluyd TPeOOBaHUM K IUIAHHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHUs U B
(GopMHUpPOBAaHUM  OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOW  JI€ITENBbHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO COIepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHSA MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH M
MHTEPECOB OOYyYaIOIIMUXCS, HAa TPOJOJDKEHHWE OOyuYeHHs Ha YpPOBHE CpPEIHEro
obmero oOpa3oBaHusI.

3HaHME XWMHUHU CIY>KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, €ro MpeACTaBICHUA O MaTepUATbHOM €IMHCTBE MHUpPA, BAXKHYIO
poJib UrpatoT GopMUPYEMble XUMUEH TIPEICTABIICHUS O TIPEBPAIEHUSAX SHEPTUH U
BEIIECTB B MPUPOJE, O MyTAX pelIeHUs TI00adbHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl IKOJIOTHUECKON O0€30MacHOCTH, MPOOIIeM 31paBOOXpaHEHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  peaiu3ald  BO3MOXKHOCTEM  JJsi  caMOpa3BUTHA |
dbopMupoBaHUS  KyJbTYpbl  JUYHOCTH  OOydJalImuxcs, ©X o0med u
(GyHKITMOHAIBHON TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOy4arolIuXxcs, HAaBBIKOB WX CAMOCTOSTETbHOW Y4eOHOM  JeATeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHOM 1€ATEIbHOCTH;



3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MPEACTaBICHUN O €AMHCTBE MPUPOJIbI U YEIIOBEKA, SIBJSETCS KIIOYEBBIM HTAllOM B
(OpMHUPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTU 00Yy4arOUINXCs;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpazoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMHUU O0ECNeurBaIOTCS creuudUKoi
COJIEp>KaHMsI TIPeAMETa, KOTOPBIM SABJSIETCA TEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOT0 dTara pa3BUTHs XUMUH.

VYrnyOn€HHbIN Kypc XMMUU OCHOBHOTO OOIIIETO 00pa30BaHUs OPUECHTHUPOBAH
Ha OCBOCHHE O0YUYaAIOIIMMUCS CUCTEMbI MIEPBOHAYAIHHBIX MOHATUM XUMHUH, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IIeH XUMHUHU U
OTJICTBHBIX 3HAYNMBIX IMOHATHUN OPraHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzydeHuto. CojepkaHue CKIAIbIBACTCS W3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TOHATUN O XUMUYECKOM
peakiuu. O0Ge ATH CHCTEMBbl OPraHW30BAHBI MO TPHHIUITY TOCJIEI0BATEIHHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOU TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepuonuueckoro 3akona J[.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTHIYECKOM NUCCOLMAlIUY BEIIECTB B pACTBOPAX;

0 XUMHUYECKON KMHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTnueckux 3HAHUN IOJOKEHBI SMIMPUYECKU MOTYUYCHHBIC
¢dakTtel. TeopeTndeckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JpyroMy U 00ecCleuruBaloT OOyJalomMUMCS BO3MOXKHOCTb OOBSCHATh H
IPOTHO3UPOBATH CBOWCTBA, CTPOCHHME U OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHue coaepKaHUsT MPOTPAMMBI IO  XUMHH  MPOUCXOJUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHee U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYyXaromuii mMup, Owojorus, (pusmka, mMaremMaTuka, reorpadus, TEXHOJIOTHS,
HUCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHI
YpOBEHb) OpPHUEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cnenuUKA y4eOHOTO IMpeaMeTa W O0O0CSCIeYeHHE YCIICIIHOTO
oOydeHHsI Ha CIEAyIIIeM YypoBHE oO0Opa3oBaHus. B mporpamMMe TO0 XUMHUHU
peanu3yeTcsl pa3BUBAIONIASl M TPAKTHYECKash HAMPaBICHHOCTh OOYYEHUS XUMUH,
muddepenuumanusi  00ydyeHHUs,  BKIOYaromas  OpoQuiIbHYI0  MOJATOTOBKY



oOydaromuxcs M MOCIEAYIOLIEe CaMOOINpPEEICHHE B BbIOOpPE HAIPABICHUS
oOydeHHsl B IPO(UIBHBIX KJIaccax.

VYrinyOonéHHoe u3ydeHHMEe XMMHHU  CIOCOOCTBYET  peanu3aluuu  3ajaad
po(ecCuOHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJA0CTAaBIECHNUE BOZMOXHOCTH
KOKJIOMY O0OydYarolmeMycsi NpOSBUTh CBOM HMHTEIUIEKTyallbHbIE W TBOPUYECKHE
CIIOCOOHOCTH TpPU  U3YYEHUHU Y4YeOHOro mpeaMeTa, HEeoOXOoauMble IS
MPOIOKEHUsT 00pa30BaHus U JaTbHEUIIEH TPYIOBOU JIESITEIILHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIA YpPOBEHb) MpeJHA3HAYEHa IS
UCIIOJIb30BaHUsI B 00pa30BaTEIbHBIX OPraHU3aAlMAX, PEATH3YIOIINX MPOTrPaMMBI
muddepeHpoBaHHOro (yriy0a€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHusl.

OO6pasoBatenbHble (PYHKIIMM XUMHUHU, W3Yy4aeMOl Ha YriiyOJIEHHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUPOBaHUS 3HAHUI OCHOB XMMHYECKOM HayKu Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, O0JIACTU MPAKTUYECKON NeATEeTbHOCTH
YeJloBeKa M OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYypbl. 3ajaya ydeOHOTro
peaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMUUECKUX 3HAHUN — BaKHEUIIINX
¢haKkTOB, TOHATUH, 3aKOHOB U TEOPETUUCCKUX MOJOKEHUMN, TOCTYIMHBIX 0000IICHMI
MHUPOBO33PEHYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIICHUHW K HAYYHBIM
METOoAaM TO3HAaHWS IIPU H3YYEHHH BEIIECTB W XUMHUYECKUX pEaKIui,
(dbopMHUpPOBaHUYU W Pa3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB ACSTEIBHOCTU
U UX TMPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U Yy4eOHO-HCCIIENOBATEIBCKON
NESTENbHOCTH, OCBOCHUM TMpaBuil Oe30macHoro oOpalieHus ¢ BeIIeCTBaMHU B
NOBCETHEBHOM KH3HHU.

Lenu n3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTUE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOLIEH KYJIbTYPHI.

N3ydeHne XUMUU HAIIPaBJIE€HO HA JOCTHXKEHUE CIAEAYIONIUX LIEJICH:

dbopMHUpOBaHUE HWHTEJUIEKTYyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHSIM JKU3HU;

dbopMupOoBaHUE  CHCTEMBl XMMHUYECKHX 3HAaHUW KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KAapTUHBI MHUpA, KAK OCHOBBI ISl IOHUMaHUS XUMHUYECKON
CTOPOHBI SIBIEHUM OKPY’KaIOIIETO MUPA, OCBOEHUE A3bIKAa HAYKH;

MPUOOIICHNE OOyYarOIIUXCSd K CaMOCTOSTCIBHOM IMO03HABAaTCIIBHOW U
UCCIIEIOBATEILCKOM  NIESITENIbHOCTH, K  HAydYHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  0o0me  (YHKIMOHATBLHOM W €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIECHWUBATH SIBICHUS
OKPY’KaIOIIEro MUpa, UCIOJIb3ysl 3HAHUS W OIbIT, MOJYYEHHBbIE MPU H3YyYEHUHU



XUMUU, TPUMEHATh WX TPU PEHICHUU MpPoOJIeM B TMOBCEIHEBHOW KU3HU U
TPYAOBOU JAEATEIBHOCTH;

pa3BuTHE y OOydYalolMXCs HMHTEpeca K M3YyYCHUI0 XUMHM U cdepam
NEATeNIbHOCTH, CBSA3aHHBIM C XHMHEH, MOTHBAlMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPO( IS U HAMIPABICHHOCTH JIaJIbHEUIIIET0 00yUYeHu s,

OCO3HAHUE IEHHOCTU XUMHUYECKUX 3HAHUU B )KU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPbl, HEIPUATHE AEHUCTBUMH, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne O0yJaroIIUMHUCS OIbITa CAMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIUI), HEOOXOIUMBIX JIJISI Pa3JIMUYHBIX BUJIOB JEATEIbHOCTH.

Ha yrny6nénnoe u3ydyenue yueOHOTO npeaMera «XuMus» OTBOIUTCS 1o 136
gacoB B 8 u 9 kmaccax (4 daca B HEJENI0), TO €CTh 2 Yaca B HEJEII0 3a CYET
oos3arenpHorn yactu OOII OOO u 2 wyaca 3a cuér uvactu OOII OOO,
dopMupyemoii ydacTHUKaMu oOpa3oBaTelbHbIX OTHOlIeHUU. Beero 272 wyaca 3a
71Ba rojia OOy4eHHUS.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

XuMusi — BaxkHasi 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKOU IEATEIbHOCTU
yenoBeka. [Ipeamer xumun. Pone xumum B xu3HU 4venoBeka. KpaTkue cBeneHust
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUS XMUMHUU. XUMHUS B cUcTeMe Hayk. Tema u
BemecTBa. Dusznueckne W XUMUYECKHE CBOMCTBA BEIIECTB. ArperaTHbIC
cocTtosinusl BemlecTB. [IOHATHE O TEOPETUYECKUX W IMIIMPUUECKUX METOJaX
MO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAy4dHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIOJICHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE,
BbluncieHue. [lpeacraBieHnss 0 HAy4YHOM IMO3HAHMM HA TEOPETUYECKOM YPOBHE:
Hay4yHble (aKThl, MpobdIeMa, TUI0Te3a, TEOPHs, 3aKOH.

A3p1k xuMuH. VIcTOUHMKHN XUMHUYECKON WH(pOopMaIuu.

[TonsiTue o mMeromax paboOTHl ¢ XMMUYECKUMU BemecTBamu. O6opyaoBaHue
IIKOJIbHOM XuMHUYeckoil mnaboparopuu. IlpaBuna Oe3omacHoro oOpalieHusi c
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, IPUPOJIHBIE BOJIbI, TOPHBIE MOPOJBI U MUHEPAJbI. [IoHsATHE O TOMOTeHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemecTtBa M XuMHUYECKHME pEAKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertannel U HeMmeTaulbl. BemjectBa MOJEKYJISIPHOTO U HEMOJIEKYJSPHOIO
CTPOCHHSI.

Xumuueckass ¢gopMyna. BalleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBAa cocTaBa BemlecTB. OmnpeaeeHue BaIEGHTHOCTU 3JIEMEHTOB 10
dbopmynaM OWHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYysT OWMHAPHBIX
COCIMHEHUN TO BaJEHTHOCTU J3yeMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHOCUTENnbHAs MOJIEKYJIsSIpHAas Macca. MaccoBas 10Js1 XUMUYECKOr0O 3JIEMEHTa B
coenunennu. Haxoxenue npocTeiimel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KomnuecTBo BemecrBa. Moisb. MonsipHast macca. B3auMoOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHYECKHX COEAMHEHUH. MoisipHas Macca cMmecu BemectB. MoJibHast 107
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenwe mpocteitiiein (hopMmyisl
BEIIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3NYECKNe U XMMUYECKUE SBJICHUS. XUMUYECKasl PEAKIUs U €€ MPU3HAKU.
VYciioBHs MPOTEKaHUsSI XUMAYECKUX PEAaKIHMi. 3aKOH COXPAaHEHUSI MAacChl BEIIECTB.
ATtomHO-MonekysipHas teopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.



XuMudeckue ypaBHEHUs. TUIIBI XUMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS,
3amelieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHUSIM.

OKCMEPUMEHTAIbHOE M3Yy4YEHUE BEIIECTB U SBJICHUH. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTopud M MpUEMaMU
oOpamieHus ¢ Ja0opatopHbIM  oOopynoBaHueM. I3yueHue u  omucaHue
bu3MYeCKUX CBOWCTB OO0pa3llOB HEOPraHMYECKUX BEHIECTB — METAJIOB U
HeMertaioB. HaOmionenune ¢usnueckux (IUIaBIE€HUE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COIBI WU
Mena C COJSHOM KuciaoTol) siBieHuil. O3HakomiieHMe ¢ o0OpasllaMHu BEIIECTB
KoiauyecTBOM 1 wmosb. Halmronenwe u  onuMcaHue NPU3HAKOB MPOTECKAHUS
XUMUYECKUX peakiuil (pazoXeHHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C
XJopugoM Oapus, TMOdydeHWe U pasznoxkenue ruapokcuga wmeau (1) npu
HarpeBaHWU, B3auMOJIEHCTBHE kene3a ¢ pactBopoM conu meau (II). M3yuenue
Ccroco0OB  paszieneHus cmeced (C TOMONIIBI0O MarHura, (QuiIbTpoBaHHE,
BbITIAPUBAHKE, JUCTUIUISIIUS, XpoMaTorpadusi), MpoBeIeHUE OUYNCTKHU MMOBAPECHHOM
conu. HabGmronieHne W omucaHue OMBITOB, WUTIOCTPUPYIOIIMX 3aKOH COXpaHEHHS
MaccChl.

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BelIeCTB

IIpencraBnenust o ra3zax. Bo3myx — cmech rasoB. CocTaB BO3lyxa. 3aKOH
ABoranpo. MomsipHbiii  00bEM  ra3oB. OTHOCHTENbHAsE IJIOTHOCTh Ta30B.
Omnpenenenne OTHOCUTEILHON MOJIEKYJISIPHON Macchl ra3000pa3HOro BEIIeCTBa M0
U3BECTHOW OTHOCUTENBHOM IJIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMPH
XUMUYECKUX PEaKIUsX.

Kucnopon — snmemeHT u mpoctoe BemecTBo. HaxokaeHue kuciopona B
npupoje, GU3NIecKue U XUMUIECKUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIponiecchl okucnenus B xkuBo mnpupoae. Oxkcuasl. [IpumeHeHne Kuciaopopa.
CriocoObl MoTy4eHHs] KUCJIOPO/ia B 1a00paTopuu U npombinuieHHocTH. [lonsTre o
kataimzatope. KpyroBopor kuciopoga B mpupoje. O30H — alIoTpoIHas
Moaudukanus Kuciaopona. (O30HOBBIA CIOW, €ro 3HAYEHUE JJIS JKHUBBIX
OopraHu3MoB. Pa3pylieHre 030HOBOTO CIIOSI.

TemoBoit >PheKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U 3HAO0TepMUYEcKue peakuuu. Tomnupo. Mcronb3oBaHUE yriisi © ME€TaHa B
KauecTBE TOTUINBA. 3arpsi3HeHne Bo3ayxa. [lorsTre o mapHuKoBOM 3¢ heKTe.

Bogopon — smeMeHT M mpocroe BemiecTBo. HaxoxzaeHue Boaopona B
npupoae, (uudeckne W XUMHYECKHE CBOWMCTBA, TMPUMEHEHWE, CIOCOOBI
nonyuyeHud. [lonarue o kucinorax u coiisax. Mcnonp3oBaHue BOAOpPOAa B KaueCTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBoOpBL.
HaceblllieHHbIE M HEHACHIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
®dakTOophl, BIUAIONIME HA PACTBOPUMOCTH TBEPIABIX U Ta3000pa3HBIX BEIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: MAaccOBasi JOJs pacTBOPEHHOIO
BEIIIECTBA, MOJIAPHAs KOHILEHTpauus. Poib pacTBOpOB B HpUPOAE M B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojabl. l[lonstue 00 ocHoBanusix. [lonstue 06
nHauKatopax. KpyroBopoT BOAbl B NOPUPOAE. 3arpsa3HEHUE MPUPOAHBIX BO/I.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuanl. Kimaccuduxanus
OKCUJIOB:  cosiecoOpasyroiniue (OCHOBHBIE, KHUCJIOTHbIe, aM@oTepHbie) U
HecosieoOpasymole. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpUBHAIBHBIC
Ha3BaHUSI OKCUJIOB. DU3MUECKHUE U XAPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCUAOB
(B3aMMOICMCTBUE C BOJIOM, C KMCJIOTAMU U OCHOBAaHMSIMU, C JPYTUMU OKCHIAMHU).
[Tony4yeHnue OKCUIO0B.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucnor. MexayHapogHas HOMEHKIATypa |
TpUBHAJIbHbIC Ha3BaHUS KUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBUE C METAJUIaMH, C OKCUIaMU METAJNIOB, OCHOBAHUSIMU U COJISIMHU).
Psan aktuBHocTm MetammmoB H.H. bekeroBa. Ilonmydenue kucnor. Kucinortel B
IpUpPOJE, TPUMEHEHUE BaXKHENUIINX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIEJIOYHM W HEPACTBOPHUMBIC
OCHOBaHUsA. MexayHapoHas HOMEHKJIaTypa OCHOBaHUU. TpuBHAIbHBIE HA3BaHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAEHUCTBUE C KHUCIOTHBIMM OKCHJIAMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI moiy4deHusi. HepacTBopuMble OCHOBaHUS, WX
CBOMCTBa (B3aMMOJICHCTBUE C KUCIIOTAMU) U CIOCOOBI TTOJTy4eHUsI. AMGPOTEPHOCTD.
[Tonsitue 00 ampoTepHBIX THAPOKCHUIAX (HA MpUMEpPE TUIPOKCHAOB IMHKA U
ATIOMHHMS): XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE C KUCIOTAMH M IIEIOYaMHU)
U MOJIy4YECHUE.

Conu  (cpemHue, KHUCTble, OCHOBHBIE, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckne u
XapakTepHblE XMMHYECKHE CBOWCTBA Ha mHpuMepe cpegHux coinen. [lomydenue
COJIEH.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COECMHEHUMU.

DKCNEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPEAEIIEHUE COJIEPKAHUS KACIOPOAa B BO3AYXE;

NOJIyYeHue, COOMpaHue, paclio3HaBaHUE U U3yUYECHHE CBOMCTB KUCIOPOJa;

HaOJIOJICHHE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM M  YCJIOBHUU
BO3HUKHOBEHUS U IPEKPALLECHUS TOPEHUS;



O3HAaKOMJIEHHE C 00pa3laMu OKCHUJOB U OMHCAHUE UX CBOICTB;

MoJIy4eHHe, coOMpaHue, paclo3HaBaHME W M3yYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3auMozeicTBre Bojopoaa ¢ okcuaom menu (II);

UCCJIEIOBAaHUE OCOOEHHOCTEW pPACTBOPEHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCcCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEICHHOW MOJSAPHONW KOHILICHTpaUUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIBI C METAJJIAMU (HATPUEM U KaJIbIIUEM);

OINpEIEJIEHHE PaCTBOPOB KUCIIOT U LIEJI0YEN C MOMOILIBIO HHAUKATOPOB;

UCClieIoBaHre 00pa3lloB HEOPraHUUYECKHUX BEIIECTB Pa3IUYHBIX KJIACCOB;

u3zyueHue B3aumojencTeust okcuaa menu (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIM HEUTPpAITU3ALINY;

MOJIyYCHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHME OJIHOTO MeETajja
JIPYTUM U3 pacTBOpa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHIA IIMHKA C PACTBOPAMHU KUCJIOT U IIEJIOYEH;

pelIeHrne DJKCIEPUMEHTAIBHBIX 3a1ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuuyeckuin 3axkoH u Ilepuoaumyeckass cucTeMa XHUMHYECKHUX
sgemenToB /I. U. MenaesneeBa

Crpoenue atomoB. XuMuueckasi cBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
peakiuu.

[lepBbie TOMBITKH KIACCH(UKAIMK XUMUYECKUX dyeMeHTOB. [lonsTue o
rpymnmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTaJjlaX, TaloreHaX, WHEPTHHIX (OIaropoAHBIX) Ta3axX. JIEMEHThI, KOTOPHIC
o0Opa3zyioT aM(oTepHbIE OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTtkpbiTHE Ilepuoanueckoro 3aKOHa.
[lepuonuueckass cucremMa xumuyeckux odaementoB J[. W. Menxaeneena.
Kopotkonepuonnass u naiuuHHONepuomHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynisl (A- u
B-rpynmnsr).

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3oromnbl. PagnoakTHBHOCTS.
DONEKTPOHBI. DIIEKTPOHHAsT OpOUTaNb. DHEPreTUUECKUE YPOBHHU M MOAYPOBHHU
atoma: s-, p-, d-opOutamu. DIEKTpPOHHBIE KOHPUTYpalMd H DJIEKTPOHHO-
rpadudeckre Gopmynsl aToMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpynisl 35eMeHTa. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB llepuoanueckon cucremsl 1. . Menneneena:



pacupenelieHue JJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHAM, IMOAYPOBHSAM U
opoutasam. Gusndeckuit cmpici [lepruoanyeckoro 3aKoHa.

3aKOHOMEPHOCTM M3MEHEHUSI paguyca aTOMOB XUMHUUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 1O TpynmaM U MEPUOAM.
HM3MeHeHne KMCIOTHO-OCHOBHBIX CBOMCTB COCJMHCHUN XMMHUYECKHMX 3JIEMEHTOB B
epuoAax M TIpynmnax. XapakTepUCTHKAa XHMHUYECKOTO JJIEMEHTa IO  €ro
nonokenuto B Ilepuoanyeckont cucreme /. 1. Menaeneena.

3nauenue [lepnoanyeckoro 3akoHa u [leproandeckoi CHCTEMbI XUMHUYECKHAX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — yyeHbll U
CPaKIaHUH.

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHUYECKas CBS3b.
Bungbl xuMuyeckoW CBA3U: KOBAJIEHTHAs MOJISIPHAS  CBS3b, KOBAJICHTHAs
HETOoJIsIpHAsl CBsI3b, MOHHAS CBsI3b. MexaHu3Mbl 00pa3oBaHUsI KOBAJGHTHOW H
MOHHOW CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIe (opMmyibl BemecTB. KaTnoHbsl u
AHUOHBI.

Kpucrannuueckue u amopdubie BemiecTBa. THIBI  KPUCTALIAYECKUX
PELIETOK: MOHHAsI, aTOMHAas1, MOJIEKYJISIPHAS U UX XapPaKTEPUCTUKMU.

Crenenp oxkucieHus. OrnpeneneHue CTENEeHEe OKHUCICHUsS aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pEaKIMN.
IIpouiecchl OKHCIIEHHSI U BOCCTAaHOBJICHHUS. OKHUCIUTENM U BOCCTAHOBUTENM.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMI U
paccTaHoBKa B HUX KO3(GUIIMEHTOB METO0M JICKTPOHHOTO OaiaHca.

DKCIEPUMEHTAIbHOE U3YYEHUE BEIIESCTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IiaMi METAJNIOB U HEMETAJIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJICKYJ MpPU MOMOIIA PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpMYT;

MPOBEACHUE  OMBITOB, WJUIIOCTPUPYIOMIUX  MPUMEPbl  OKUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHne, peakinuy pa3ioKeHUs, COSTUHECHU).

MexknpeaMeTHbIe CBA3H

Peanuzamusa MeXnpeaMETHBIX CBSI3€H IMPU M3YYCHHH XUMHUHM B 8 Kjacce
OCYIIIECTBIIICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TOHATHM, TaK Y MOHSATUH, IPUHATHIX B OTJEJIBHBIX €CTECTBEHHBIX HAYKaX.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIpOIecc), HAyYHbIN (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHaliu3, CHUHTE3, KiacCHdUKamus, NEPUOJIHIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICTTMPOBAHNE, H3MEPEHHE, MOJICIb.

dusnka: SBICHHUS MPUPOMABI, (PU3HYECKHE SBJICHHUS, BEIIECTBO, TEIIO,
dbu3uYecKre BEIWYMHBI, CIAWMHUIBI H3MEPEHHUsA, O0OO0BEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, MOJEKYyJa,



CTPOEHHUE Ta30B, KUIKOCTEH W TBEPABIX (KPUCTAJUITMUECKHUX) TEJ, DICKTPUUSCKHMA
3apsifl, KOJTMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hporocunTes, Mporecchl 0OMeHa BEIIECTB.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpandbl, TOPHBIE MOPOJHI,
TOJIC3HBIC NCKOIIAeMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

TexHomorus: TexHocdepa, MPOU3BOJCTBO, XUMHUICCKUE TEXHOJOTHH, CHIPHE,
KOHCTPYKITHOHHBIC MaTEePHAIIHI.

TUIAHUPYEMBIE PE3YJIbTATEI OCBOEHUS ITPOITPAMMBI TT0 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHBIN
YPOBEHD)

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUSI MPOTPAaMMBbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOyYEeHUS XUMUU B E€IUHCTBE Y4eOHOU WU
BOCITUTATEIILHON JCSATEILHOCTH 00pa30BaTEILHON OpraHU3aIlMid B COOTBETCTBUU C
TPaAUITMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU M JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMH B OOIIECTBE NpaBWJIaMU M HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CaMOPA3BUTHS U  COIMATH3AIUH
00y4Jaromuxcs.

JIn4HOCTHBIE  pe3yibTaThl  OTPAKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAIUHA W
paciIMpeHue OMbITa JeSITEILHOCTH Ha €€ OCHOBE, B TOM UMCJIE B YACTHU:

1) naTpUOTHYECKOTO BOCIIUTAHUS:

MPOSIBJICHUE I[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACJICAUIO0, IMOHWMAaHWE 3HAYCHUS XUMHUYECKOMH
HAyKd W TEXHOJOTUM B JKU3HU COBPEMEHHOTO OOINECTBA, B Pa3BUTUH SKOHOMHUKH
Poccun u cBoero pernona,;

2) rpaskIaHCKOTr0 BOCIMTAHMS:

MpEJCTABICHNE O COLMAJIbHBIX HOpPMax M TMpaBUIaX MEXIUYHOCTHBIX
OTHOIIEHWW B KOJJIGKTUBE, MPOSIBICHHE KOMMYHMKATUBHOW KYJIBTYpbl B
pPa3HOOOpa3HON COBMECTHOM JCATEIHLHOCTH;

CTpEeMJICHHE K B3aMMOINIOHMMAaHUIO M B3aHMOTIOMOIIM B TIpoIiecce yueOHOU U
BHEY4EOHOM JAEATECIHbHOCTH;

TOTOBHOCTh OILICHMBAaTh CBOE IOBEJACHHUE M TMOCTYNMKHA CBOMX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX M IPABOBBIX HOPM C YYE€TOM OCO3HAHMS TOCJEICTBUI
MOCTYIIKOB;

3) dopmupoBaHus HEHHOCTH HAYYHOI 0 TO3HAHMS:



MHPOBO33PEHUYECKUE TPEACTABICHHUS O BEIIECTBE M XUMHUYECKON pPEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOJIUMBIC IS
MMOHUMAaHHUS CYIIIHOCTU HAYYHON KapTUHBI MUPA;

OCO3HAHUE LIEHHOCTH HAYYHOI'O MO3HAHUS JJISl Pa3BUTHUSL KAXKJIOrO0 YEIOBEKa
Y TPOU3BOAUTENBHBIX CUJI OOIIECTBA B IIEJIOM, POJU M MeCTa HayKu «XUMHUS» B
CHUCTEME HAyYHBIX IMPEACTAaBICHUN O 3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOIBI,
B3aUMOCBA34X YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOU CPEAOM;

Mo3HaBaTeIbHAS MOTHUBAIlMA U HUHTEpEC K OOYy4YeHHIO, TOTOBHOCTb U
CIIOCOOHOCTh K CaMOpPa3BUTHI0O W CaMOOOpPa30BaHUIO, K HCCIEI0BATEILCKOM
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpDY HAmNpaBJICHUS W YPOBHS JallbHEUIIIETO
oOyJeHus;

4) BOCIIUTAHMS KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKAa Ha 3JI0POBBIM 00pa3 KU3HHM, OCO3HAHUE TMOCJIEACTBUM U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH COOJIFOZICHUS TpaBWJI O€30MacHOCTH TpHU  OOpalleHUU C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX M )KM3HCHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

(dbopMHUpOBaHUE 1IEHHOCTHOTO OTHOIIEHUS K TPYAOBOW JESITEIHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeNlOBEeKa M K MCCIIEIOBATEIbCKON AESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;

pa3BuUTHE MHTEpeca K mpodeccusM, CBSI3aHHBIM C XHUMHUEH, B TOM 4YHCIE K
npodeccusiMm HaydyHO# cdephl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaTu3allii B 3TOU
cdepe;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS

OCO3HAHHE HEOOXOJUMOCTH OTHOIICHHS K MPUPOJIE KaK UCTOUYHUKY KU3HU HA
3emiie, OCHOBE €€ CYILECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX TIOCIEACTBUM ISt
OKpYXaIOIEel Cpeabl; OCO3HAHUE TJIOOAIBHOTO XapakTepa HJKOJIOTHYECKUX
npo0ieM W MyTe MX pelIeHUs; CIIOCOOHOCTh MPUMEHATHh 3HAHUA, MOJydaeMble
MIpU U3YYEHUU XUMHH, JJISl PEIICHHs 3a7ad, CBA3aHHBIX C OKPYXKalollell cpenoi;
AKTUBHOE HEIpUATHE JEHUCTBHUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH Cpele;
OCO3HAHHE CBOCH POJIM KaK TpaKJaHWHA U TIOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3U
MIPUPOAHOM, TEXHOJOIMYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTHh K YYacTHIO B
MPAKTUYECKOMN AESATEIbHOCTU AKOJIOTHUECKON HANIPABIEHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MertanpenMeTHble pe3yJbTaThl 00YYaIOIIUXCs, OCBOUBIIUX MPOrpaMMmy IO
XUMUU OCHOBHOT'O O0IIEro 00pa3oBaHusi, BKIIOYAIOT:

YCBOEHHE MEXKIUCIUIUITMHAPHBIX (MEKIIPEIMETHBIX) MOHSITHHI, OTPaXKaIOIINX
MaTepualibHOE €JIMHCTBO MHpa W TMpOoIEecC TMo3HaHUs (BEIECTBO, CBOMCTBO,
SHEPrus, sBJICHUWE, HAy4YHBIM (PaKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOpHs,
HaOJII0/IeHNEe, U3MEPEHHE, UCCIIEJOBAaHUE, SKCIIEPUMEHT U JPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYCOHBIMH JIEUCTBUSIMH (IIO3HABATEIBHBIMHU,
KOMMYHUKATHBHBIMH, PETYJISATUBHBIMHU), BAKHBIMU A MOBBILICHUS
3 PEeKTUBHOCTH OCBOEHHMs COAECpKaHUS ydeOHOro mpeamera, (GopMHpOBaHUS
KOMIIETEHIIMMA, A  TaKXKe  MPOEKTHO-UCCIEI0BATEIBCKON  JEATEIbHOCTH
0o0ydJaromuxcs B Kypce XUMUH;

CIOCOOHOCTh MX MCIOJIB30BaTh B y4EOHOM, MO3HABATEIILHON M COIMATBbHOU
MpPaKTHKE.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS

ba3oBble Jornyeckue aemcTBus:

YMEHHUS UCIIOIb30BaTh IMPUEMBbl JIOTUYECKOTO MBINUICHUS TPH OCBOCHUU
3HAHUM: PaACKPBIBATH CMBICI XUMHUYECKUX MOHATUN (BBIACIATh UX CYIIECTBEHHbIC
IIPU3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C JPYTMMH TOHATHSMM); aHAJTU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BBHIOMpPaTh OCHOBAHUS JUIA KJIacCUPUKALMK U
CHUCTEMATHU3ALMN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIUM; yCTaHABIMBAaTh
NPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMH HW3YUYCHHS; CTPOUTH
JIOTUYECKUE pacCyXKIeHUs (MHIYKTUBHBIC, JCAyKTUBHBIC, II0 AHAJIOTHH);
npeaiaraTb KpUTEPUU M BBISBIATH OOIIHME 3aKOHOMEPHOCTH W IPOTUBOpPEUYHUS B
U3y4aeMbIX Ipoleccax M SIBJICHUSAX; MPOBOJUTH BBIBOABI U 3aKIIOUCHUS; YMCHUS
IPUMEHSTh B MPOIIECCE TMO3HAHUS TOHATHUS (IIPEAMETHBIE M METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XUMHUH, MTPEOOPa30BLIBATH
MO/IEJIbHBIC MPEICTABICHUS — XUMHYECKUI 3HaK (CHMBOJI JIEMEHTA), XUMHUYECKas
dbopmyna u ypaBHEHHE XUMHYECCKON peakIuu — IPH PEIICHUU YYeOHBIX 3a1ad; C
Yy4ETOM OTHUX MOJEIBHBIX IPEJACTABICHUM  XapaKTEepU30BaTh H3ydaeMbIe
XUMHUYECKHE BEIIECTBA U XUMUUYECKHE PEAKIINH.

ba3oBble mucciexoBarTe/ibCKue JAeCTBUA (METOAbBI HAYYHOI0 IO3HAHUS
BELIECTB U SIBJICHUH):

YMEHHSI TPUMEHATh METOJIbl Hay4YHOT'O0 TO3HAHWS BEIIECTB W SBJICHUM Ha
SMIIMPUYECKOM HW TEOPETUYSCKOM YPOBHSAX B Yyd4eOHOW TO3HABATCIIPHOM U
MPOEKTHO-UCCIIEIOBATEILCKOMN IeITEIbHOCTH,

YMEHHS MCIIOJb30BaTh IOCTABJICHHBIC BOMPOCHI B KA4YECTBE MHCTPYMEHTA
MO3HAHUS U CAMOCTOSITEILHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISITH
u (opMyIupoBaTh MPoOJIeMy, OMpEeNeNaTh Iedb M 3aJadd, COOTBETCTBYIOIIHE



pelieHuto mpoOieMbl; MpeajiaraTh OMUCATEIbHYIO UKW OOBICHUTEIbHYIO TUIIOTE3Y
U OCYHIECTBIIITh €€ MPOBEPKY; YMEHHUS MPOBOJIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJCIUPOBAHUE, HAOMIOAEHUS U HSKCIEPUMEHTHI
(peanibHBIE W MBICICHHBIE), CaMOCTOSITEJILHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHHS U BBIBOJIBI MO pe3yJibTaTaM IMPOBEICHHOTO OIbITA,
UCCJIEeI0BaHUS, COCTABISATh OTUET O MPOJIETaHHOMN paboTe;

Pab6ora ¢ undgopmanmeii:

YMEHUS OPUEHTUPOBATHCS B PA3IMUYHBIX UCTOUHHUKAX MH(pOpMaIUU (Hay4HO-
NoMmyJiApHasl JUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC MOCOOUS,
pecypebl HTEepHETA); aHAMM3UPOBATh UHPOPMAITUIO U KPUTHYECKU OIEHUBAThH €€
JIOCTOBEPHOCTh M  HEMPOTHBOPEUYMBOCTh, OTOMpPATh M  HHTEPHPETUPOBATH
uH(OpMaIINIO, 3HAYUMYIO JJIA pPEIICHHUS y4eOHOM 3a/laud; yMEHUsI MPUMEHSTh
pa3uyHble METOJAbl W (QopMyIUpOBaTH 3ampochl TPU TIOUCKE U OTOOpE
uH(opManK, HEOOXOIMMOU JJIsi BBITIOJIHEHUS YYEeOHBIX 3ajiay; HCIOJIh30BaTh
WHOOPMAIIMOHHO KOMMYHUKATHBHBIC TEXHOJIOTUU W PA3UYHBIE TMOHMCKOBBIC
CHUCTEMBI; CaMOCTOATENIBHO BBIOUpPATh ONTUMAIBHYIO (OpMY TIpeACTaBICHUS
uHpopmanmu (cXembl, Tpaduku, auarpamMmbl, TaOJUIBI, PUCYHKH U JPYTHE
(dbopMBI); YMEHHSI WCIOJIB30BaTh HAYYHBIN S3BIK B KaueCTBE CPEJACTBA PabOTHI C
XUMHYECKOW HHpOpMalMe; MPUMEHSITh MEXIpeaMeTHble (pu3nyeckue W
MaTEeMaTUYEeCKUE) 3HaKH U CUMBOJIBI, (HOpMYIbl, aOOpeBUaTypbl, HOMEHKJIATYPY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH.

KommyHukaTHBHBIE YHUBeEpPcaIbHbIe YUeOHbIe JelCTBUS:

1) ymenus oOmieHus (MMCbMEHHON U YCTHOM KOMMYHHUKAIIMH):

NPEJICTABIISATh TOJYyYEHHBIE PE3YJIbTAaThl MO3HABATENBHON NIEATELHOCTH B
YCTHBIX ¥ TIMCBMEHHBIX TEKCTax; MyOIMYHO BBICTYNATh C Tpe3eHTAIUCH
pEe3yJbTATOB BBIMIOJIHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (HMCCIIEI0BATEIbCKOM
1a00paTOPHON MM MPAKTUIECKON paboThl, yueOHOTO MPOEKTA); B XO/€ AUAIOTra U
(M) TUCKYCCHU 3a7aBaTh BOMPOCHI MO 0OCYKIaeMOIl TeMe M BhICKA3bIBATh UCH,
(bopMynHpOBaTH CBOM MPEMJIOKEHHUSI OTHOCHTEIHFHO BBITIOJIHEHHSI TIPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTpyIHHYECTBA (TPYIIOBasi KOMMYHUKAIUSA):

y4acTBOBAaTh B TPYIIOBBIX (opmMax pabOTHI: IUIAHUPOBATH OPTAHHU3AIUIO
COBMECTHOW padOThl, OMPENENATh CBOI POJib, PACHPENCIATh 3aJaud MEXIY
YJICHAMH TPYMIBI, BBHIMOJHATH CBOK YacTh pPalOOThl, KOOPAWMHHPOBATH CBOU
JEUCTBUSL C JCUCTBUSIMHU JPYTUX WICHOB KOMAaHJbBI, OMPENCTSATh KPUTECPUHU IIO0
OLICHKE KayecTBa BBIMIOJIHEHHON pPaOOThI; periaTh BO3HUKAIOIIME MPOOIeMbl Ha
OCHOBE YyueTa OOIIMX HHTEPECOB M COIJIAaCOBaHUSA IO3UIMNA, y4acTBOBaTh B



o0CyXJeHnru, OOMEHE MHEHHUSIMU, «MO3TOBOM IITypMe» M Jpyrux ¢dopmax
B3aUMOIEUCTBHUS.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC ACHCTBHUSA

OBnazeHNe YHUBEpPCAJbHBIMU YYEOHBIMH PETYJISTUBHBIMU JACHCTBUSMU
BKJIIOYAET PA3BUTHE CAMOOPraHU3alUU, CaMOKOHTPOJIS,, CAMOKOPPEKUMHU, B TOM
quClIe:

YMEHHUsl pellaTh Y4YEOHbIE M HCCIIEOBATENIBCKUE 3aJaud: CaMOCTOSITENIBHO
BbIOMpaTh croco0 peleHus yueOHoOW 3ajauM (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh Hauboiee MOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJIEJIEHHBIX KPUTEPUEB), TUIAHUPOBATH CBOIO PabOTy MpPH PEIIeHUH Y4eOHOU MiH
UCCIICIOBATEIbCKOM  3aJadd; Ha  OCHOBE  IIOJNYYCHHBIX  PE3YJIbTATOB
dopMynrpoBaTh 0000IIEHUS ¥ BBIBOJBI, MIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE
IPOLIECCOB; AHAJIWU3UPOBAaTh pE3YyJIbTaThl: COOTHOCUTb CBOM JCHCTBUS C
IUIAHUPYEMBIMH  PE3YIbTaTaMH, OCYLIECTBIIATh CAMOKOHTPOJIb JEATEIbHOCTH;
KOPPEKTHPOBATh CBOIO JEATEIbHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ysibTAaThl OCBOEHHUS IMPOrpaMMbl O XUMHHM OCHOBHOTO
o01rero o0pa3oBaHUs Ha YIUIYOJICHHOM YPOBHE HMMEIOT OOIee CoJepkKaTeabHOe
SAPO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXIY
co0O0M, YTO TO3BOJISCT PEaTM30BBIBATH YINIYOJICHHOE HM3Yy4YeHHE KaK B paMKax
OTACIBHBIX KJAcCOB, TaK MU B paMKax peaju3allud HWHIUBUIYaJbHBIX
00pa3oBaTEIbHBIX TPACKTOPHUA, B TOM YHCJIE MCIOJIb3Ys CETEBOE B3aUMOJCHCTBHE
opranuzaiuy. I[lo 3aBepiieHMH peanu3alid MPOTPaMMbl YTIIyOJICHHOTO YPOBHS
oOydJaromuecsi CMOTYT JIeTallbHee OCBOWTH MaTepuaj, OBJIAJeTh pPaCIIUPEHHBIM
KPYTOM MOHSITHH U METOJIOB, PEIIaTh 3a7a4u 00JIee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yibTaThl BKIIIOYAIOT: OCBOCHHE OOYUYAIOIIMMHUCS HAYIHBIX
3HaHUH, YMEHUH M CMOCO0OB JACHCTBHM, CcHeMUPUUECKUX I TIPEAMETHOMN
obmactn «XWMHUS»;, OCHOBHI HAYYHOTO MBINIJICHUS; BHJABI JCATEIBHOCTH 10
MOJY4YEHUIO HOBOTO 3HAHHUA, €ro MHTEPHpETaluH, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JUYHBIX YUYE€OHBIX M pEANbHBIX KU3HEHHBIX YCIIOBUSX;
o0ecrieurBalOT BO3MOXKHOCTH YCICITHOTO OOyYeHHMS Ha CIEAYIOIIEM YpPOBHE
o0Opa3oBaHUsI.

K koHmy oOyueHust ¢ 8 knaacce y oOyuarouierocss OynyT c(opMHpOBaHbI
CIIEMYIONINE TPEIMETHBIE pPE3yJbTaThl HW3YYCHUS XUMHUU Ha YriayOJEeHHBIM
YpOBHE:



pPacKpbhIBaTh CMBICT OCHOBHBIX XHMHWYECKHX IMOHSITHUWA: aTOM, MOJIEKYJa,
XUMHUYECKHM D3JIEMEHT, METal, HEMETall, aJUIOTPONHUs, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, CMeCh (OJHOpPOJHAasi U HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAsi U MOJEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHAasT Macca, MaccoBasi JOJIsI XHMHUYECKOTrO »JJIEMEHTa B COEAWHECHUHU,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KMCJIOTa, OCHOBAHUE,
cojib, aM(OTEepHbIA OKcHUI, aM(OTEpHBIH THAPOKCHUJ, XUMUYECKas peaKius,
KJaccu(puKaIusl peakiuii: peakiiui COSTUHEHUSI, PEaKIIUU Pa3JI0OKEHUsI, PEaAKIIUU
3aMeIlIeHus, peakiuu OOMEHa, PK30- U JHJAOTEPMUUYECKUE PEAKIUU;, TEIJIOBOU
s ekt peakiuu; AIpO aToMa, DJIEKTPOHHBIA CIOM aToma, aTOMHas OpOUTAb,
paanyc aroMa, XMMHYECKasl CBsI3b, MOJIApHAs U HEMNOJISIpHAsh KOBAJEHTHAS CBSI3b,
WOHHAsl CBSI3b, HMOH, KAaTHUOH, AHHUOH, pPACTBOpP, MaccoBas JOJs BELIESCTBA
(TpolieHTHasT KOHIIGHTpAIMsl) B PacTBOpE, MOJSIpHAs KOHIIEHTpAIUsl BEIICCTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIUTEIU U
BOCCTAaHOBUTEIIH, OKHUCJICHUE u BOCCTAHOBJICHHUE, OKUCJIUTEIBHO-
BOCCTAHOBHTEIIbHBIC PEAKIIUU, METO]I AJICKTPOHHOTO OaiaHca;

WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSTHUM U
IPUMEHATH 3TH HOHITUS MIPU ONMCAHUU BEUIECTB U UX MPEBPALLCHHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBJIeHUS (OPMYI BELIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIIHM;

OTIpEJIENSITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX,
CTeNeHb OKHWCJICHUS DJEMEHTOB B OHHAPHBIX COEIWHEHHUAX, MPUHAIICHKHOCTD
BEIIECTB K OIMPEACIICHHOMY KJIacCy COeUHEHUH 10 opMyiaM, BBl XUMUYECKOM
CBA3U (KOBJIEHTHOW M MOHHOW ) B HEOPraHUYECKUX COCTMHEHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MAacChl BEUIECTB, MOCTOSHCTBA
cocraBa, llepuomnueckoro 3akoHa [[. WM. MeHueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHH, 3aKOHA ABOTaJIpO U €ro CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOJIaX
MO3HAHUS,, B TOM YHUCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
HCCJIEIOBAHUSI BEILIECTB U U3YYEHUS] XUMUUECKUX PEAKIINM;

JEMOHCTPUPOBATh IMOHUMAHUE [EPUOJUYECKOW 3aBUCMMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT UX MOJIO)KEHUS B [leproanueckon cucreme:

OMKCHIBATh W XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpymnmna (A-
rpynmna)» u «nobounas noarpynna (b-rpynmna)», «manabsie IEpUOABI» U «OOIbIINE
[IEPUOIBI»;

COOTHOCHTH 00O3HAa4YEHUs, KOTOpbIe MMEIOTCs B Tabmuie «llepuogmueckas
cucrema xumuueckux anemeHroB J[. WM. MenneneeBa», ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB MW 3apsij
s/ipa, 0011Iee YUCIIO JIEKTPOHOB U PACIIPEICTICHUE UX IO SJIEKTPOHHBIM CJIOSAM);



OOBSICHSITh CBSI3b TOJIOXKEHMsSI d3JeMeHTa B llepuoguyeckoid cucreme ¢
pacnpeneieHueM SJEKTPOHOB IO SHEPreTHYCCKUM YPOBHSIM, IOJYPOBHIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHUOIOB;

KIaCCUPUIMPOBATh XUMHUYECKHE DIEMEHTH, HEOPTaHMYECKHE BEIeCTBa,
XUMHYECKUE Peakuu (10 YUCIY M COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO
TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMUCHIBATh) (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
MPOCTHIX U CIOHBIX BEUIECTB: KUCIOPOAA, BOAOPOA, BOABI, OOIINE XUMUYECKUE
CBOWCTBAa OKCHJOB, KHCJIOT, OCHOBaHUH W COJICH, T€HETHYECKYIO CBSI3b MEXKIY
HUMHU, TOATBEPXKAas MPUMEPAMHU MOJICKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOITUX
XUMHYECKUX PEaKIIHi;

OIKCHIBATh POJIb KHCIOPO/Ia, BOJAOPOAA M BOJBI B MPUPOAHBIX MPOIIECCax, B
KUBBIX OpPTaHW3Max, UX MPUMEHCHHE B PA3IUYHBIX OTPACIAX MPOMBIILICHHOCTH,
BO3MO’KHOE HCITOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TMPOTHO3MPOBATH CBOKMCTBA BEIICCTB B 3aBUCUMOCTH OT HX
cocTaBa M CTPOCHUS, BO3MOXKHOCTH IPOTECKAHUS XUMHUYECCKUX NPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH,
MAacCOBYIO JIOJIF0 XMMUYECKOTO d3JeMEeHTa Mo (opmyse COeAMHEHHs, HaXOAWTh
poCTENIyI0 (hOPMYITy BEIIECTBA 10 MACCOBBIM MJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIlleCTBa B PAcTBOpPE, MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI MO YPABHEHUSIM XUMHUYECKOMN peaKIlnu;

NPUMEHSITh OCHOBHBIE OTNEPAIMH MBICIUTEIILHON NEeITeNbHOCTH — aHAIHU3 |
CHUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEeMAaTH3aIINI0, KIacCU(PUKAINIO, BHISIBICHHUE
NPUYUHHO-CIIEJICTBEHHBIX CBS3€M — I M3y4YeHUs CBOWMCTB BEIIECTB U
XUMHYECKUX PEaKlUi, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHHe, MOJCIUPOBAHUE, DKCIEPUMEHT (pEalbHBIA W MBICICHHBINA) — A
OCBOEHHS Y4eOHOTO COJepKaHUS;

pacKpeIBaTh  CYIIHOCTh IPOIIECCOB  OKUCJICHUS ¥  BOCCTAHOBJICHHS,
COCTaBIIATh YPaBHEHUS TMPOCTHIX OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEaKIINit
(MeTo0M 2IIEKTPOHHOTO OajaHca);

YCTaHABIMBATh CBS3M MEXIY peaqbHO HAOTI0JaeMbIMU XUMUYECKUMHU
SBIICHUSIMHM M TIPOIECCAMU, MTPOUCXOMISIIIUMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSMU
JIpyTHX y9eOHBIX MTPEIMETOB;

coOmomaTe mpaBwia Oe3omacHoW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKON TIOCYIAbl M OOOpyAOBaHMS, a TaKXKe IMpaBuia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBUUM C WHCTPYKIIMSIMH BBITIOJTHCHUS



7a00paTOPHBIX OMBITOB M MPAKTHUECKUX PAbOT MO TMOJYUYEHUI0 U COOMpaHHIO
ra3o00pa3HbIX BeLIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONPENECIICHHOW  MacCOBOM  JOJIEM  PACTBOPEHHOI'O  BELIECTBA,  PEIICHUIO
AKCIIEPUMEHTANBHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHHMYECKHX
COCIMHECHUI;

JEMOHCTPUPOBATh  BJaJCHWE OCHOBAMH XHMHUYECKOHW TI'pPaMOTHOCTH,
BKJTIOYAIOIIEH yMeHUs 0e30macHOro oOparieHus C BelleCTBaMH, UCTOIb3yeMbIMU
B MMOBCEHEBHOMN KM3HU, a TaK)Ke 3HAHHE MPABUJI MOBEICHUS B IENIAX COCPEKECHHUS
3JIOPOBBS 1 OKPYIKAIOIIECH CpeIbl.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undgpossbie)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1acTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 10 2
JESITeTFHOCTH YeTIOBEKa
BemectBa 1 xuMu4yeckue
1.2 28 1
peakiumn
Hroro no pazneny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. [lonstue o razax.
2.1 19 1 1
Kucnopon. Oxcubt
Boaopon. Ilonsitue o kucnorax u
2.2 8 1
COJISIX
Bopa. PactBoper. [lousitue 00
2.3 P 18 1 1
OCHOBAHUSX
OCHOBHBIE KJIACCBI
2.4 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 61

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U
IIepuoauueckas cucrema

3.1 18
XUMUYeCKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.
3.2 OKHCIUTENTHHO- 16
BOCCTaHOBHUTEJILHBIC PEAKITHH
Hroro no pazgeny 34
PesepBHOE Bpems 3
OBIIEE KOJIJMYECTBO YACOB I1O 136

[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
qeJI0BEKa

[TonsiTHe 06 UcTOPUU BO3HUKHOBEHUS U
pa3BUTHUSA XUMUHU. XUMHSI B CHCTEME HAYK.

Tena n Beniecta. duznueckue u
XUMHUYECKHE CBOMCTBA BEIIECTB.

duszndeckre U XUMHUYICCKUE SIBIICHHS.

[ToHsiTHE O TEOPETUYECKUX METOIaX
MO3HAHUS B €CTECTBEHHBIX HayKax.
Hcrounnku xumMudeckoi nHdopmaIum.

[IpencraBneHuss 0 HAYYHOM TO3HAHUU Ha
AMITUPUYECKOM yYPOBHE: HAOIIOJCHHE,
HU3MEPEHHE, SKCTICPUMEHT, MOJICITHPOBAHHUE.
[TonsaTre o MeTo1ax pabOThl ¢ XUMUYCCKUMHU
BemecTBamMu. O0Opy10BaHUE MIKOIHHON
XUMHUYECKOH JabopaTopun

[IpakTnueckas paborta Ne 1 mo Teme
"[IpaBuna paboTsl B 1a00paTOpUN U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucTeie BENIECTBA U CMECH.




9 CriocoObI pa3esieHust CMECCH.
[Ipaktuyeckas padora Ne 2 o reme

10 "Pa3nenenue cMecelt (Ha MpUMepe OUUCTKU
MOBapeHHOM coJn)"

11 ATOMBI 1 MOJICKYJIBI.

12 XUMUYECKUE FIEMEHTBHI.

13 [IpocThlie U cnoKHBIE BEMIECTBA.

14 BeniecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS.

15 Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX DJIEMEHTOB.

16 3aKO0H ITOCTOSIHCTBA COCTaBa BEIIECTB.

17 OrnpeneneHre BAJIGHTHOCTH aTOMOB 110
dhopmynam OMHAPHBIX COCTUHECHHM.

13 OTtHocuTeNnbHAs aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca.
BrrunciieHuss OTHOCUTEIIBHOM MOJICKYJISIPHOM

19 MAacChl BELIECTB, MOJISIPHOW MacChl, MacChl
BEILIECTB U KOJINYECTBA BEILIECTBA.

20 MaccoBas 107151 XMMHYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

o1 Brruncnenust MaccoBo# 1071 XUMUYECKOTO
aJIeMeHTa 1o (popmyIie COeTUHEHUS.

” Haxosxnenue npocreiiiiei hopmyIisl
BEILECTBA II0 MACCOBBIM J0JISIM 2JIEMEHTOB
Brruncnenus npocreimeit popmyisi

23 BEILIECTBA M0 MACCOBBIM WJIM MOJIbHBIM

JOJISAM 3JICMCHTOB.




24

KomnuectBo Bemiectsa. MoJib.

BzauMocBs3b KOJIMYE€CTBA, MaCChl U YHCJia

25 CTPYKTYPHBIX €JMHUI] BELIECTBA.

26 Momnspaas Macca CMECH BELIECTB.

7 MouJibHas 1015 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUH.

73 Haxoxnaenue npocreiimen GopMyIsl
BEILECTBA 110 MOJIBHBIM JIOJISIM 2JIEMEHTOB.

79 XUMUYECKUE ABIECHUA. XUMUYECKas PEaKIus
U €€ IPU3HAKHU.

30 3aKoH COXpaHEHHUS MaCChI BEIIECTB.

31 ATOMHO-MOJIEKYIsIpHas Teopus. JKu3Hp U
nesarenbHOCTE M. B. JIoMmoHOCOBaA

32 XUMUYECKUE YPABHEHHUS.

33 THUIbl XUMUYECKUX PEAKIIHI.
Pacuérel N0 XUMUYECKUM YpAaBHEHUSIM

34 KOJINYECTBA U MACChl UICXOHBIX BEIECTB UJIU
MIPOAYKTOB PEAKLIUU
Brruncnenus mo ypaBHEHUSIM XUMHYECKOU

35 peakMM: KOJIMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce
peareHTOB WX MPOYKTOB PEaKLUU
Boiuncnenus no ypaBHEHUSIM XUMHYECKOU

36 peakLMK: KOJIMYECTBA BEIIECTBA, MACCHI 110
U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHTOB WX MPOJIYKTOB PEaKLUU

37 O06o001eHne u cucTeMaTu3anus 3HaHu !

38 KonTtponeHast padota Ne 1 o teme




"BemiectBa 1 XUMHYECKHE peakuu'.

39 Bo3ayx — cmech razos. [lonsitue o razax..

40 3akoH ABoraapo. MosipHblif 00bEM ra3oB.
Berancnenus 00bEMa, KOJMYECTBA BEIIECTBA

41 rasa Il0 U3BECTHOMY €T0 KOJIUYECTBY
BEIIIECTBA, 00BEMY.

42 OTHOCHUTENBHAS TTIOTHOCTH Ta30B

43 BrrunciieHuss OTHOCUTENIBHOM TNIOTHOCTH
ra3oB.
Omnpenenenre OTHOCUTEIIBHON

m MOJIEKYJIIPHON MacChl Ta3000pa3HOTO
BEIIECTBA MO U3BECTHON OTHOCHUTEIBHOMN
TJIOTHOCTH
BrrunciieHuss OTHOCUTEIBHON MOJIEKYJISIPHOM

45 MacChl T'a3a N0 U3BECTHON OTHOCHUTEIBHOMN
IJIOTHOCTH

46 OO0bEMHBIE OTHOLIEHUS Ta30B MPU
XUMHUYECKUX PEaKIIHIX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
XUMHUYECKON peaKInu

48 Kucnopos — a1eMeHT u mpocToe BEIIeCTBO

49 Oxcu it

50 CriocoOsl motyueHust KUCIopoia B
1abopaTopUH U MPOMBIIIIICHHOCTH
IIpaktuyeckas padora Ne 3 o reme

51 "IToryyeHue U cobupaHue KUCI0po/a,
W3Yy4YEHUE ero CBOUCTB"

52 KpyroBopoT kuciopozaa B Ipupoe.




53

O30H — anIOTPONHAS MOIU(PHUKAIIHS
KHCJIOpOJia

54

TemoBoit 3¢ (heKT XUMHUECKON peaKInH,
TEPMOXHUMHUYCCKHUE YPaBHEHUS, K30~ H
IHIOTEPMHYCCKUEC PEAKIIHH

55

TommBo. Mcnons3oBaHue yris 1 MeTaHa B
Ka4yecTBE TOIJIMBA. 3arpsA3HEHUE BO3yXa.

56

Brrunciienus no ypaBHEHUSIM XUMHYECKOM
peaKkIyu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MAacChI IO U3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, MacCe PeareHTOB Win
MPOJIYKTOB pEaKIun

57

Kontponsnas padora Ne 2 o teme "Bo3ayx.
Kucnopon. Oxcuapr"

58

Boopo — 35eMEeHT B MPOCTOE BEIEeCTBO

59

CriocoOslI mostyueHust BOAOpoa B
1ab0paToOpUH U MPOMBIIITIEHHOCTH

60

[IpakTrueckast pabota Ne 4 o Teme
"[Tonyuenue u cobupanue BOIOpoaa,
HU3y4YEHHUE €ro CBOUCTB"

61

Hcnonn3oBanue BOJOpOaa B KaA4CCTBEC
TOIIIIMBa

62

TToustie o kucnorax u coisax. Cocras
KHUCIIOT U COJIEH

63

Brraucnenus o0b€Ma, KOJIMUYECTBA BEIIECTBA
ra3a o U3BECTHOMY €TI0 KOJIMYECTBY
BElIeCTBA WU 00bEMY

64

Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO




XUMHUUYECKOHN peaKiuu

65

BrrunciieHus o ypaBHEHUSIM XUMUYECKOM
peakiuu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MAacChl IO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BbEMY, Macce peareHTOB HITU
MPOJYKTOB PEAKIUH

66

dusuyeckue cBoiicTBa Boabl. Boaa B
pupoae

67

AHaJ'H/I3 U CUHTE3 — MCTO/bI I/I3yT-IeHI/I$[
cOCTaBa BOBI

68

XUMHYecKre CBOMCTBA BOIEI

69

CocTaB OCHOBaHUH

70

PacTtBOpBI. PacTBOpUMOCTH BELIECTB B BOJIE

71

HacpliieHHbie 1 HEHACHIIICHHBIE,
KOHLIEHTPUPOBAHHbIE U pa30aBiIeHHbIE
pacTBOpHI

72

CnocoObl BBIPAXKCHUA KOHOCHTpaIun
PacTBOPOB: MacCoBasd J0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIsIpHAasd KOHICHTpala

73

[IpakTrueckast pabota Ne 5 o Teme
"[IpuroroBiieHHE PACTBOPOB C ONPEACIEHHOM
MAacCOBOM JI0JIEH pacTBOPEHHOTO
BemecTBa.lIpuroroBienue pacTBOpoB ¢
onpeaeIEHHON MOJISIPHOM KOHIICHTpaIuen
pacTBOpEHHOrO BelecTra"

74

Brrunciaenus ¢ UCMOJIb30BaHUEM ITOHATHUS
«MaccoBas JOJIA BCUICCTBA B paCTBOPEC»

75

BrrunciaeHus ¢ UCIOJIb30BaHUEM ITOHATHS




«MOJISIpHAsi KOHLEHTPALUs PACTBOPEHHOTO
BELIECTBA»

Pone pacTBOpOB B Ipupoie U )KU3HU

76 yenoBeka. KpyroBopot BojibI B mpupo/ie.

77 3arpsi3HeHne NpupoIHbIX Boa. OxpaHa u
OYMCTKA MPUPOJAHBIX BOJI.

Brruucnenus ¢ ucnosib3oBaHueM rpaduxon

78 pPacTBOPUMOCTH JIJIsl pacu€ToOB
pPacTBOPUMOCTH BEIIECTB.

79 BrrunciieHus ¢ MCoJb30BaHUEM ITOHATHS
«MaccoBasi JI0Jis BEIIECTBA B paCTBOPE
BrrunciieHus ¢ MCoJab30BaHUEM ITOHATHS

80 «MOJIIpHasl KOHIIEHTPalus pacTBOPEHHOTO
BEIIECTBAY.

Brruucnenus ¢ ucnonb3oBaHueM rpaukoB

81 pacTBOPUMOCTH JUIsl PaCYETOB
PacTBOPUMOCTH BEIICCTB.

82 O0o001Ienre U cucTeEMAaTH3alys 3HAHUH
KontponpHas padota Ne 3 o reme

83 " "

Bopopoa. Bona. PactBopsl. OcHOBaHUs

24 OKcupl: coCTaB, KiaccudUKaIus,
TPUBHUAJIbHBIC HA3BaHUS

85 [TonyyeHue u XUMHYECKHE CBOKWCTBA OKCHJIOB

26 [TonsaTHE O THAPOKCUIAX — OCHOBAHUSX U
KHCIIOPOJICOAEPKALIUX KUCIOTAX.

87 Ddu3nyecKrue U XMUMHYECKHE CBOMCTBA KUCIOT

88 [Tonyuenue Kucnor.

89 Knaccugukarus ocHOBaHUH.




90

[I1énoun, UX CBONWCTBA U CLIOCOOBI OJTYUEHHUS

91

HepactBopumbie 0OCHOBaHMS, UX CBOMCTBA U
CTIIOCOOBI OJTYYEHUS

92

[onsitne 06 aM(pOTEPHBIX TUAPOKCHIAX:
XUMUYECKHUE CBOMCTBA U MOJTyYCHHUE.
[IpuMeHeHNe Ba)KHENIIUX OCHOBAHUI

93

Conu: cocraB, kiaccupuKanus,
TPUBHUAJIBHBIC HA3BAHHUA

94

dusnyeckue U XUMHUYECKUE CBOMCTBA COJIEH.
[Tonydyenue coisent

95

I'eneTnueckas cBsi3b MEXKY KJaccaMHu
HEOPraHWYECKUX COCIMHEHU

96

[IpakTueckas padota Ne 6. Pemenue
9KCIEPUMEHTANBHBIX 33/1a4 110 TEMe
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COEIUHEHUIN

97

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJM4eCcTBa BEIIeCTBa, 00BbEMA,
MacChl 110 H3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, Macce PeareHTOB WIn
MIPOJIYKTOB PEAKIUU

98

Brruncnenust Mmacchl IpoAyKTa peakiuu 1o
W3BECTHON Macce OJHOTO U3 UCXOTHBIX
BEII[ECTB, B3ATOTO B BUJE PacTBOpa,
COJIEPIKALIETO ONPENEIEHHYIO MAaCCOBYIO
JIOJIF0 pACTBOPEHHOTO BEILIECTBA

99

KonTtposnrHas padota Ne 4 o teme
"OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX




coequueHuin"

[TepBbIe MOMBITKY KIACCH(PUKAITUU

100
XMUMHMUYECKUX 3JIEMEHTOB

101 [IoHATHE O TpyMNIIaX CXOIHBIX AJIEMEHTOB

102 DeMeHTHI, KOTOpbie 00pa3yroT aM(poTepHBIE
OKCHUJbI U TUAPOKCUIBI

103 [lepuoanueckuii 3akoH. OTKpbITHE
[Iepnoanueckoro 3akoHa
KopoTtkonepuoanas u JUIMHHOTIEPUOIHAS

104 dhopmer [Teproaraeckoit cucTeMbl
xuMudecknx dnementoB .. Meneneera

105 [leprop! 1 TpymIIBI

106 OCHOBHBIE CBEJICHUSI O CTPOEHUH aTOMOB

107 CocTaB aTOMHBIX S1IE€p

108 M30TO01BI KaK pa3sHOBUIAHOCTH aTOMOB
XUMHUYECKOTO JIEMEHTA

109 DIEKTPOHBI

110 DneKTpoHHass OpOUTah

11 DHepreTU4ecKue ypoBHU U MOAYPOBHU
aToma; s-, p-, d-opoutanu

112 DNEeKTPOHHBIE KOH(MUTYPALIUU U HIEKTPOHHO-
rpaduyeckue GopMysbl aTOMOB
CTtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB

113 nepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckon cucremsl .M. Menneneesa

114 3aKOHOMEPHOCTH U3MEHEHMSI panyca

aTOMOB XMMHYCCKHUX 3JICMCHTOB,




METAUIMYECKUX U HEMETANINYECKUX CBOMCTB
II0 TpyIIaM ¥ nepuoiam

3MeHeHne CBOMCTB COeIMHEHUN

115 XUMHUUYECKUX AJIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapakTepucTuKa XUMUUYECKOTO DJIEMEHTA 110

116 ero noJioxkeHuro B [leproanueckoit cucreme
.. Menneneena
3navenue [leproanyueckoro 3akoHa u

117 [Teproanueckoi CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB JJIs PA3BUTHS HAYKH M TIPAKTUKH

118 DNEeKTPOOTPUIIATEIEHOCTh XUMHUYECKUX
2JIEMEHTOB

119 KoBanenTHas nossipHas CB3b

120 KoBaneHntHast HenossipHast CBA3b

121 Wonnas cBs3b

122 DJIEKTPOHHBIE ¥ CTPYKTYPHBIE (DOPMYJIBI
BEIIICCTB

123 Kpucrannmaeckue u aMmopgHbIe BelecTBa

124 Tunbl KPUCTATUIMYECKUX PEIIETOK U UX
XapaKTePUCTUKHU
[TpuymHBI MHOTOOOpAa3us BEIIECTB,

125 3aBHCUMOCTh CBOMCTB BEIISCTB OT COCTaBa U
CTpPOEHUS

126 CreneHb OKHCICHUS

127 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

128 XUMHYECKUE DIIEMEHTHI — OKUCIUTEIN U

BOCCTAHOBHUTCIIN




CocraBiieHHE YpaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEJIbHBIX PEAKIIUI, METOT 1
AJIEKTPOHHOTO OajiaHca
BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peakiuu: KOJMYeCTBa BEIIECTBA, 00BEMA,
130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BeIlleCTBa, 00bEMY, MacCe PeareHTOB Win
MPOJAYKTOB PEAKIIH
Brrunciienust npocrenieid MOJEKyIIpHOU
131 (hopMyIIbl BEIIECTBA MO U3BECTHBIM 1
MAacCCOBBIM JIOJISIM DJIEMEHTOB
132 O0o001Ienre U cucTeMaTH3aIys 3HAHUN 1
133 Kontponsnas padota Ne 5 o teme 1
"Ctpoenue atoma. XuMH4Y€ECKas CBA3b"
134 O0001IeHne U cUCTEMATU3ALMS 3HAHUN. 1
135 O0001IeHre U cUCTEMATU3ALMS 3HAHUN. 1
136 O060011IeHre U cUCTEMATU3ALNS 3HAHUN. 1
OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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