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HOACHUTEJIBHASA 3AIITMCKA

Pabouas mporpamMMa mo XuMu# il 00y4aroImuxcs 8 KJIacCOB Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHusl, IpeycMaTpuBatolias  yriyOoJ€HHOe  H3ydyeHue, COCTaBJIeHa Ha  OCHOBE
TpeboBanmii K pe3yibTaTaM OCBOCHHMS NPOTPaMM OCHOBHOTO 0Omiero oOpa3oBaHUsS I10
yueOHOMY mpeaMeTy «XuMus» Ha yriyOnE€HHOM YpOBHE, IpeICTaBiIeHHbIX B DenepaibHOM
rOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApPTE€ OCHOBHOTO 0OIIero oOpa3oBaHus, ¢ y4ETOM
pacrpesieN€HHBIX 0 KlaccaM IPOBEpSEMbIX TPeOOBaHUM K pe3ysbTaTaM OCBOCHMSI OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHWs, W DIIEMEHTOB COJCpIKaHMUS,
MPEACTABICHHBIX B YHHUBEPCAIbHOM KonudukaTope mo xumuu(onoopen pemenuem ®YMO ot
12.04.2021 1. Ne 1/21), u Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJbTaTOB JyXOBHO-
HPAaBCTBEHHOI'O DPAa3BUTHSA, BOCIUTAHUA M COLMAIM3ALMU OOYy4aroIIMXCs, MPEICTABICHHON B
[Tpumepnoit mporpamme BocnuTanus (omoOpeHa pemennem ®@YMO ot 02.06.2020 r.). B
IporpamMMe OTpa)keHbl ojoxeHus KoHuennuu npenogaBanus y4eOHOro npeamera « Xumus» B
oOpa3zoBaTenbHBIX ~ OpraHm3anusx Poccuiickoit  @Denepanuu, peamu3ylOMUX OCHOBHBIC
00111e00pa3oBaTesIbHbIE IPOrPAMMBI.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSD»

Bxiag yueOHoro npeamera «XuMHA» B TOCTHKEHUE Li€Jed OCHOBHOIO 0O0IIero o0pa3oBaHUs
00yCJIOBJIEH BO MHOIOM 3HAaUY€HHEM XUMHUYECKOW HAyKH B TO3HAHHHM 3aKOHOB NPHUPOJBI, B
Pa3BUTUU TPOM3BOJIUTEIBHBIX CHJI oOmiecTBa, TexHonoruii XXI B. M3ydenwe ydeOHOTO
npeaMera «XUMHS» Ha YPOBHE OCHOBHOIO 0O0mero o0pa3oBaHUs OPHUEHTHPOBAHO Ha
OOIEKYJIbTYpHYIO  IOJArOTOBKY, HEOOXOAMMYIO [Uli  BBIPaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, PA3BUTUS MHTEUIEKTyaJIbHbIX CIIOCOOHOCTEM M HHTEPECOB IOAPOCTKOB, Ha
IpooJDKEHHE 00yUYEHHs Ha YPOBHE CPEIHEro o01ero oopa3oBaHusl.

3HaHUs, YCBOGHHBIC NMPU M3YYCHHUU Y4YEOHOrO mIpeaMera «XUMHs», CIyXKaT OCHOBOW s
(GbopMHpOBaHUS MHUPOBO33PEHUS MOJIOJIOTO YEJIOBEKa, €ro IPEeACTaBICHUH O MaTepUaIbHOM
€IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XMMHUEH MPEACTABICHUS O PEBPALICHUIX
SHEPI'UHU U BEILECTB B MPUPOJIE, O MYyTAX pelIeHHs I100aIbHbIX IPOOJIEM YCTOHYUBOTO Pa3BUTHUS
— CBIPbEBOM, JHEPreTHMYECKOH, MPOJOBOJILCTBEHHOW MPOoOIeM, MpPOOIEMBI HKOJIOTHYECKOM
Oe3onmacHoCcTH, MpoOsieM 3xapaBooxpaHeHus. KiroueBas poiab XMMHH BO  MHOMKECTBE
WHHOBALMOHHBIX TexHONOru XXI B., B TOM 4YKCJIE U CBA3aHHBIX C OXPAaHOM 310POBbs YEJIOBEKA,
CYLIECTBEHHO IOBBICHJIA 3HAYMMOCTb U BOCTPEOOBaHHOCTh XUMHUECKOr0 00pa3oBaHusl.

Xumudyeckoe 00pa3oBaHUE B CTPYKTYPE OCHOBHOTO OOIIET0 0O0pa3oBaHUs SBISETCS 0a30BBIM
10 OTHOILEHUIO K CUCTEME O0LIero XuMuueckoro oopasopanus. I103ToMy Ha COOTBETCTBYOILEM
€My YpOBHE OHO pealu3yeT NPUCYLIHe OOIIEeMy XHMHUYECKOMY OOpa30BaHHIO KIIOYEBBIE
LIEHHOCTH, KOTOPbIE OTPa)XKal0T TIOCYAAapCTBEHHbIEC, OOILIECTBEHHbIE M WHIMBHIyaJbHbIC
noTpeOHOCTH.

N3yuenune ydyeOHOro mpeamera «XuMmus»: 1) cocoOCTBYeT peanu3aluy BO3MOXKHOCTEH Uis
caMOpa3BUTUS W (HOPMHUPOBAHMUSA KYJIBTYpbl JIMYHOCTH MOJPOCTKOB, HUX OOmEeH
(GYHKIMOHAJIBHON T'PAaMOTHOCTH; 2) BHOCHUT BKJIaJ B (JOPMUPOBAHHE MBILUIEHUS U TBOPUYECKUX
CMOCOOHOCTEH  TMOAPOCTKOB, HABBIKOB HMX CAMOCTOSTENILHOW y4eOHOH J1eATeNIbHOCTH,
HKCHEPUMEHTAIBHBIX M MCCIEJOBATENbCKUX YMEHUH, HEOOXOIUMBIX KaK B IOBCEJHEBHOMH
KHU3HH, TaK U B MPO(PECCHOHATBHON NEATENIFHOCTH; 3) 3HAKOMHUT CO CHEIM(UKON HAydHOTO
MBILJICHHS, 3aKJIa(bIBACT OCHOBBI IIPEICTABICHUNA O €IUHCTBE IPUPOJBI U YEIIOBEKA, SBISAETCS
KJIIOYEBBIM 3TarioM B (OPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH MOJPOCTKOB; 4)
CIOCOOCTBYEeT (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO-HAay4YHBIM 3HAHUAM, K
NPUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIa/l B DKOJIOTHUECKOE 00pa30BaHUE MOIPOCTKOB.

Ha3BanHble HampaBieHHMs B OOy4YE€HUM XMMUHU O0ECHEUMBAIOTCS CHELM(DUKON coxepKaHMs
IIpeIMeTa, KOTOPBII SIBJIAETCS NEAarorM4ecKy aJalTHPOBAHHBIM OTPAKEHUEM OINPEAEIIEHHOTO
JTana pa3BUTUS XUMHH.

VYrayOnéHHbIil Kype XMMHHM OCHOBHOI HIKOJBI OPUEHTHPOBAH HAa OCBOCHHE OOYYaIOMIMMUCS
CUCTEMBl  IIEPBOHAYAJIbHBIX  IOHATUM  XUMHUH, OCHOB  HEOPraHMYECKONM  XUMHUH,




OCHOBOIIOJIATAIONIMX MpEJCTAaBICHUNH O0OImell XUMHUM M OTHCIbHBIX 3HAUYMMBIX MOHATHH
OpraHN4YeCKOM XUMHH.

CrpykTypa cojep:kaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJXO0/a K €ro
nzydyenuto. CozeprkaHue ciiaraeTcsi U3 CUCTEMbI MOHATHI 0 XMMHUYECKOM 3JIEMEHTE U BELIECTBE
U CHCTEMBI MOHATUH O XUMHYECKOW peakuuu. O0e 3TH CUCTEeMbl OPTaHU30BAHbI 110 MPUHIHUITY
MOCJIEZI0BATEIBHOIO PAa3BUTUS 3HAHUNA HA OCHOBE TEOPETHUECKUX MPEICTaBICHUN pPa3zHOTO
YPOBHS: aTOMHO-MOJIEKYJISIPHOM TEOPUM KaK OCHOBBI BCETO €CTECTBO3HaHMs, llepmonnyeckoro
3akoHa /I. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHa XHMHUHM, YYEHHS O CTPOCHUM aToma M
XMUMUYECKON CBSI3M, MPEICTABICHUA OO0 DSJICKTPOJUTHYECKOW JMCCOLMAIMHM BELIECTB B
pacTBopax, 0 XMMHYECKOM KHHETMKE M TepMOJMHAMHUKE. B OCHOBY TEOpETHMYECKMX 3HAHUUI
MIOJIOKEHBI  AMIMPUYECKU TMosydyeHHble (akTbl. TeopeTrnueckue 3HAHUS Pa3BUBAIOTCS
MOCJIEI0BATEIBHO OT OJHOTO YPOBHSI K JIPYroMy M 00€CIeYMBAIOT yYE€HUKaM BO3MOKHOCTb
OOBSICHATh M TMPOTHO3UPOBATH CBOMCTBA, CTPOGHHUE M 00JACTH MPAKTUUECKOTO MPHUMEHEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHMe copepkaHMsl Kypca IMPOUCXOAUT C NPUBICUYECHUEM 3HAHWN W3 paHEe M3YyYEHHBIX
y4ueOHBIX mpeaMeToB: «Okpyxkatomuii Mup», «buonorus», «®dusmkay, «MaTemaTukay,
«["eorpadus», «Texnonorusy, «cropusy».

HEJIM U3YUYEHUSA YYEBHOTI'O TIPEJIMETA «XUMMUS»

Pabouas nporpamma OCHOBHOTO 00111ero 00pa3oBaHus MO MpeaMeTy «XuMus» (yriayOnEéHHbIN
YpPOBEHb) OPHEHTHPOBAHA HA COXpaHEHHE (YHIAMEHTAJbHOTO XapakTepa 00pa30BaHUS,
cieun(uky y4eOHOro mpeaMera U o0ecreyeHne YCHemHoro o0yueHns Ha CelyloleM ypoBHe
oOpazoBanus. B paboueili mnporpamme peanu3yercs pas3BUBaioUlass U IpaKTHYECKas
HaNpaBJICHHOCTh OOy4YeHHs XMMUH, TuddepeHranus o0yyeHHs, BKIOYaroas npoduibHyo
MOJATOTOBKY OOyYaroUIMxcs M TMOCJEIyIollee CcaMOONpeeNeHe B BbIOOpe HampaBiIeHUS
00y4yeHHs B IPOPHIBHBIX KJIaccax.

VYry6néHHoe W3yYeHHe XHMHH CIIOCOOCTBYET peanu3aiuy 3a1ad  MpoQecCHOHATBHON
OpPHEHTAllMM W HAaINpaBJIEHO Ha IMPEJOCTaBICHUE BO3MOXKHOCTU KaXJIOMy OOydYarolemMycs
MPOSIBUTh CBOU HHTEJUIEKTyallbHble M TBOPYECKHE CIIOCOOHOCTH MPU H3YYEHHUU Y4eOHOTro
npeaMera, HeoOXOAMMbIe Ui TPOJNOJDKEHMsT O0pa3oBaHMs U JalbHEHIIeH TpyJaoBOM
NesTeNbHOCTH B cdepax, omnpenenéHHblx CTparermeil HaydHO-TEXHOJIOTMYECKOTO pPa3BUTHS
Poccuiickoit deneparumu.

OObpazoBarenbHble (QYHKIMU TpeaMmeTa «XUMHs», U3y4yaeMoro Ha yriyOJEHHOM YpOBHE,
peanu3ylorcs B mpouecce (OPMHUPOBAHUS 3HAHUH OCHOB XMMHUYECKOH Hayku Kak o001acTu
COBPEMEHHOTO0  €CTEeCTBO3HAHMUS, HAyYHOM OCHOBBI IIUPOKOIO CIHEKTpPa COBPEMEHHBIX
TEXHOJIOTUH, 00JacTH NPAKTUYECKOH JAEATEIbHOCTH YeJIOBEKa M OJHOIO U3 KOMIIOHEHTOB
MHUpPOBOM KyJbTYypbl. 3ajada NpeaMeTa COCTOMT HE TOJIbKO B (OPMHUPOBAHUHM CHCTEMBI
XMMUYECKUX 3HaHUN — BaKHEUINX (PAKTOB, MOHATHUI, 3aKOHOB U TEOPETHUECKUX MOJI0KEHUH,
JOCTYIHBIX 00001IeHNII MUPOBO33PEHYECKOTO XapaKTepa, s3blka HayKu, HO U B MPUOOLICHUH K
Hay4yHbIM METO/IaM IIO3HAHWS NPU U3YYEHHU BEUIECTB M XMMHUYECKHX pEaKLIMi, a TaKXKe B
(GOpMUPOBAaHUM W pPa3BUTUU MO3HABATENIbHBIX YMEHHM M CIOCOOOB JAEATEIBHOCTH U UX
OPUMEHEHUH B Yy4eOHO-TIO3HABAaTENbHOW M y4eOHO-HCCIIEOBATEIbCKOM  JesITeIbHOCTH,
OCBOEHHUEM MPaBHJI 6€30MacHOro 00pallleHus ¢ BEIECTBAMU B MMOBCEAHEBHOMN kHU3HU. OOyUeHue
YMEHHUIO YYHUTBCS U TPOJOIDKATh CBOE 00pa3oBaHHE CaMOCTOSTENbHO CTAaHOBUTCS OJIHOW M3
BaKHEHIINX (YHKIMHN yueOHOro npeaMera.

Ilenn u3yuyeHus mpeaMera B MPOrpaMME OTPa)KarOT COBPEMEHHBIE NMPUOPUTETHI B CHCTEME
OCHOBHOT'O 0011ero o0pa3oBaHMs: HAMpPaBIEHHOCTh OOYy4YE€HHs Ha pa3BUTHE M CaMOpPa3BUTHE
JMYHOCTH, (HOPMUpPOBAHHE €€ UHTEIIEKTA U 001Iell KyJIbTYpHI.

Henu u3yuenus yuebHoro npeaMera «XuMush» B 8 kjacce Ha yriyOJIEHHOM ypOBHE COCTOST B
CIIEAYIOIIEM:

e dopmupoBaHHE HHTEIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,

COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPUHATHIO PELICHUH, CIIOCOOHOH ajanTupoOBaThCs K

OBICTPOMEHSIOLIUMCS YCIOBUSIM KU3HU;



(dbopMHpOBaHKE CHCTEMBl XUMUYECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOMH
KapTHHBI MUPA, KaK OCHOBBI JUIsI TOHUMAaHUSI XUMHYECKON CTOPOHBI SIBJICHUI OKPY KAFOIIETO
MHpA; OCBOCHHUE S3bIKa HAYKH;
MPHOOILIEHNE YYaIIUXCS K CAMOCTOSITENIbHOM 1M03HAaBaTEIbHON U HCCIIE0BATEIbCKOM
JesITeIbHOCTH, K HAYYHBIM METOAaM MO3HaHus, (OpMUpOBaHNE MOTHUBALIUH U PA3BUTHE
CHOCOOHOCTEH K M3yUEHUIO XUMUU;
¢dbopmupoBanue o0mIel PyHKIMOHATBHON U €CTeCTBEHHO-HAyYHOU TPAMOTHOCTH, B TOM YHUCIIE
yYMEHHUH OOBSICHSTH U OLIEHUBATH SIBJICHUS OKPY>KaIOIIEr0o MUPA, UCIIOJIB3YS 3HAHUS U OIBIT,
MOJTyYeHHBIE MTPU U3YUYEHUH XUMUH, IPUMEHSATh UX MPHU PEIIEHUH TPOOJIeM B TOBCETHEBHON
KHU3HH U TPYIOBOH JIEATEIIEHOCTH;
pa3BuTHE y 00yUaIOIIMXCsl UHTepeca K U3YUEeHUIO XUMUH U cdepaM e TeTbHOCTH,
CBSI3aHHBIM C XUMHEH, MOTHBAIIUS K OCO3HAHHOMY BbIOOpPY COOTBETCTBYIOLIETO MPOoGUIIs U
HaNpaBJICHHOCTH JabHEHIIIEro 00yYeHus;
OCO3HaHHUE IIEHHOCTH XUMUYECKUX 3HAHUN B KU3HU YEJIOBEKA; MOBBIIICHNE YPOBHS
HKOJIOTHUECKOM KyJIbTYpBhl, HEIPUATHE ASHCTBUM, IPUHOCAIIMX BPEl OKPYKAOLIEH cpene 1
3I0POBBIO JIIOJIEH;
nproOpeTeHre 00y4aroUMMHUCS OTbITa CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX JUIsl pa3JIMYHbBIX BUJIOB JI€ATEIbHOCTH.
MECTO YYEBHOTI'O IIPEAMETA «XUMMHS» B YYHEBHOM IIVIAHE
B cucrteme ocHOoBHOTO 00111€T0 00pa30BaHUs XUMHUS SIBIISIETCA 0043aTeIbHBIM Y4eOHBIM
MIPEeMETOM, KOTOPBIi BXOJUT B COCTaB MpeAMETHON 00sacTi «EcTecTBeHHO-HAyYHbIE
MIpEeIMETHD.

VY4eOHBIM MJIAHOM Ha U3yYeHHE XMMUHU Ha YIITyOJIEHHOM YpOBHE B § Kilacce MOKET OBbITh
otrBeaeHo 1o 102 4 (3 u B Hexento) win 136 9 (4 4 B HEEN0), T.€. 2 4 B HEJIEIIO 3a CUET
obs3atensHON yacT OOIT OO0 u 1—2 v 3a cuér yactu OOIT OO0, popmupyemoii
y4aCTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUH.

COJEP)XAHME YYEBHOI'O IIPEJMETA

IlepBoHaYa/IbHbIE XUMHYECKHE MOHSITHUSI

Xumus — 8adxchas obaacmv ecmecmeo3sHanus U NPAKmu4eckol OesimelbHOCMU Yelo8eKd.
Ilpeomem xumuu. Ponv xumuu 6 owcusnu uenosexa. Kpatkue cBefeHuss 00 HCTOPUH
BO3HUKHOBEHHUS W PA3BUTHUS XMMHH. XUMUS B cUCTeMe HayK. Tena u BemecTBa. Ouznyeckue u
XUMHUYECKHUE CBOWCTBA BEIIECTB. ATperaTHbIe COCTOSIHUS BEIIECTB.

[TonsiTe O TEOPETHUUECKUX U SMIIMPUYECKUX METOJaX MO3HAHUS B €CTECTBEHHBIX HAyKaXx.
[IpencraBineHuss 0 Hay4YHOM IO3HAHMM Ha SMIIMPUYECKOM YPOBHE: HAOJIOJIEHUE, M3MEPEHHE,
IKCIIEPUMEHT, MOJCIMPOBAHME, BBIYHCICHUE; HA TEOPETUYCCKOM YpPOBHE: HAydHbIC (DAKTHI,
npo0JjemMa, TUIIOTe3a, TEOpHsl, 3aKOH. SI3bIK XuMuH. MICTOUHNKH XUMHUYECKON H(pOpMaITUH.

[TonsTe o MeTomax paboThl ¢ XUMHUYEeCKHMMH BemiecTBamu. OOOpyAOBaHHE IIKOIHHOU
XUMUYeCcKol naboparopun. [IpaBuia 6e30macHOro oOpamieHus ¢ BEMECTBAMU U JJaOOPaTOPHBIM
000pyIOBaHUEM.

UucTteie BemecTBa U cMecu. [IpupoaHble cMecH: BO3AyX, MPUPOIHBIN Ta3, HEPTh, IPUPOTHBIC
BOJBI, TOPHBIE TOPOABI W MUHepanbl. [IOHSATHE O TOMOTEHHBIX M TETEPOTCHHBIX CMECSX.
Crioco0bl pa3nenenus cmeceid. OUrcTKa BEIIECTB.

JdemMoHcTpanuu
1. JTabopaTopHoe obopy10BaHuE.

2. Paznuunble BUIBI XUMHUYECKOU MOCYIBI.

3. OGpas3ipl BEUIECTB.

4. CriocoOsI paznenenus cMmecelt (puipTpoBaHue, BhITAPUBAHUE, TUCTHIUISIIHS,
xpoMarorpadusi).

JlaGopaTopHble U MPaKTHYECKHE PAGOTHI

Jlabopamopnvie onvimwi
1. Uzydyenwne u onucanue GU3NIECKUX CBOHCTB 00Pa3I[0B HEOPTaHUIECKHX BEIIECTB.

2. V3ydenune crmocoOoB pasesieHus cMecei (C TOMOIIbIO MarHuTa).




IIpaxmuueckue pabomul
No 1. IIpaBuia paboThI B J1aOOpaTOpHH M MPUEMBI 0OpaICHUS C JIA0OPATOPHBIM
000pyIOBaHUEM.

No 2. Paznenenne cMmeceil (Ha mpuMepe OYMCTKH MTOBAPEHHOMN COJIN).

Bewecmea u xumuuecxkue peakyuu. ATOMbI U MOJIEKYJIbl. XUMUYECKHE 31€MEHTHI. CUMBOJIBI
XUMHUYECKHX 3J1eMeHTOB. [IpocTeie n cinoxHble BemecTBa. MeTtamisl 1 HeMeTauibl. BemecTsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOT'O CTPOCHUSL.

Xumundeckasi ¢popmyisia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocTaBa BemecTB. OnpeziesieHre BaJICHTHOCTH 3JIEMEHTOB 110 (pOpMyJiaM OMHAPHBIX COSTMHEHUH
U cocTtaBieHue (GopMysl OMHApPHBIX COCAMHEHUN MO BAJIEHTHOCTU 3JIeMEHTOB. OTHOCHUTENIbHAS
aToMHas macca. OTHOCHUTEIbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 401 XMMHUYECKOTO 3JIEMEHTa
B coennHeHuu. Haxoxaenue npocreiiiieit popmysisl BeliecTBa o MacCOBBIM JIOJISIM JIEMEHTOB.

KonnuectBo Bemectsa. Monb. MonsipHast macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €IMHUIl BellecTBa. Pacuérel mo popmynam XUMHUUECKHX cOeqUHEeHH. MomnspHas
Macca CMeCH BellecTB. MoibpHas 10/ XMMUYECKOIO dJIEMEHTa B COoeIMHEeHMH. HaxoxzaeHue
npocTeien (GopMyIibl BellecTBa MOMOJIbHBIM J0JSIM 3JIEMEHTOB.

dusnyeckue M XUMHUYECKUE SBJICHUSA. XUMHUYECKas peakuus M €€ NpU3HAKU. Y CIOBHUSA
MIPOTEKAHUS XUMUYECKUX PEAKIM. 3aKOH COXPAHEHUSI MACChl BEIECTB. ATOMHO-MOJIEKYJISIpHAs
teopus. JKusHp u gesarenbHocTh M. B. JlomoHocoBa. Xumuueckue ypaBHEHMs. Tumsl
XUMHUYECKUX peakuuil (CoequHEeHMs, pa3/IoKeHHUs, 3amelleHus, oOmeHa). Pacuérbr 1o
XUMHYECKUM YPaBHEHHUSAM.

OKcnepumenmanvrHoe uzyueHue geujecmes u sAeaeHuti. SHaKOMCTBO ¢ XMUMHUYECKOW MOCYIOH, C
npaBuiIaMy paboThl B IaOOPAaTOPUH U MPHUEMaMU OOpaIlleHus ¢ JJabOpaTOpHBIM 000pYI0BAHUEM;
M3y4YEeHUE U ONHCaHKEe (PU3MUECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB — METAIJIOB U
HEMEeTaJlJIOB; HaOojeHne pU3n4ecKkux (IUIaBJIeHUe BOCKa, TasHUE JIbJla, pacTHpaHue caxapa B
CTYIIKE, KUTICHHE U KOHJIEHCAIMS BO/bI) M XUMUYECKUX (TOpPEHUE CBEYH, MPOKAINBAHUE METHOM
IIPOBOJIOKH, B3aUMOAECUCTBHUE COJIbI MM MEJIA C COJITHOM KHUCIIOTOM) SIBJIEHUM; O3HAKOMIIEHHUE C
oOpa3amMi BEILECTB KOJUYECTBOM | MOJb; HaOMIOAEHHE M ONHCAHME MPU3HAKOB MPOTEKAHUS
XUMHMUYECKUX peakUui (pa3joKEeHUE caxapa, B3aUMOJAEHCTBHE CEPHOM KHCIOTHI C XJIOPUIOM
Oapusi, monydyeHue M pasznoxeHue ruapokcuna menu (II) mpu HarpeBaHum, B3auMozeicTBHE
xene3a ¢ pactBopoM coiu Meau (II)); mzyuenue crnocoOoB paszzaeneHus cMmecel (C MOMOIIbIO
Maraura, GuIbTpOBaHHE, BbIMIApUBAHUE, TUCTIILISAILUS, XpoMaTorpadusi), IpoBeICHIUE OUUCTKH
MIOBAPEHHOI couin; HAOJIOJEHUE M OMHMCAHUE OIBITOB, WUTIOCTPUPYIOIIMX 3aKOH COXPAaHEHUS
MacCBhl.

JdemMoHcTpanuu
1. ®uznyeckue sBIeHUS (pacTUpaHKe caxapa B CTYIKE, KUTIEHUE U KOHJIEHCAIUS BOJBI U T. [I.).
2. XuMun4eckue siBIeHUs (pa3iioKeHNUE caxapa, B3auMOJIEHCTBUE JKEJIE3a C CEPOH,
B3alMOJICIICTBHE CEPHON KUCIIOTHI C XJIOPUOM Oapusi, MOTyuyeHHUE U pa3oKeHUe TuApoKCuIa
meau(Il), B3aumoneiicTBue xenes3a ¢ pactBopoM conu mean(ll), B3anmonencTBre cobl UIU
MeJia C COJISTHOM KUCTTOTOM).

3. O0Opa31ibl BEmeCcTB KOJIMYECTBOM | MOJIb.
4. OnbIThI, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUST MaCCHI.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThl

Jlabopamopnvie onvimoi
1. O3HakomiieHHE ¢ 0Opa3amMH MPOCTHIX (METAJIOB U HEMETAJIJIOB) U CII0XKHBIX BEILIECTB.

2. Habmonenue ¢puznyeckux (IiaBjieHUe BOCKA, TassHUE JIbJIa) U XUMUUECKHUX (TOpEHUE CBEYH,
IIPOKAJIMBAHUE MEIHOM MPOBOJIOKH) SBJICHUH.
3. HabGmronenue u onucanue MpU3HAKOB MPOTEKAaHUS! XUMUYECKUX PeaKLUi pa3HbIX TUIIOB.
4. HaGmroieHue U ONrcaHue OIbITOB, HIUTIOCTPUPYIOLIMX 3aKOH COXPAaHEHHS MacCHhI.
5. O3HaKOMJIEHUE C MOJIETSIMHA ATOMOB ¥ MOJIEKYJI.
Bouruucienus



— OTHOCHUTEJIBHON MOJIEKYJIIPHOM Macchl BELIECTB, MOJISIPHON MacChl, MacChl BEIIECTB U
KOJIMYECTBA BEIIECTBA;

— MacCOBOM JI0JM XMMHUYECKOT0 3JIEMEHTA 110 (OpMYyJie COSIMHEHUS;

— npocTeiieit popmyIibl BerecTBa o MacCOBbIM MU MOJIBHBIM J0JISIM 3JIEMEHTOB;

— I10 YpaBHEHUSAM XUMUYECKON PEaKIIMU: KOJINYECTBA BELIECTBA, MACCHI 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE PEareHTOB WUJIHM MPOJyKTOB peakluu

Baskueiilmue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Ilpeocmasnenus o eazax. Bo3gyx — cmech ra3zoB. CoctaB Bo3ayxa. [lonsitue o razax. 3akoH
ABorazpo. MonsapHbslii 00bEM ra3oB. OTHOcHMTEeNbHas IUIOTHOCTH ra3oB. OmnpexaeneHue
OTHOCUTEIFHON MOJIEKYJISIPHOW MAacChl Ta3000pa3HOro BEIIECTBA MO M3BECTHON OTHOCUTEIIHHOU
WI0THOCTU. OOBEMHBIE OTHOILIEHUS Ta30B MPH XUMUYECKUX PEaKIUsX.

Kucnopoo — »nement u mnpoctoe BemiecTBo. HaxoxkneHue Kuciaopoga B IPUPOJIE,
¢du3nueckre 1 XUMHUYECKUE CBOMCTBA (peaKkIMy TopeHus: U okucieHus). [Iporeccsl okuciaeHus B
xuBoil mpupoxae. Oxcunpl. Ilpumenenue xuciaopoga. CrocoObl TOMydYeHHUS KUCIOpoJa B
nabopatopuu M mnpomblinieHHOCcTH. [loHATHe o KaTanmuzatope. KpyroBopor kwuciopoga B
npupoje. O30H — amnoTpornHas MoauduKaius kuciaopoaa. O30HOBBIN CIOH, €T0 3HAYCHHUE IS
KUBBIX OPraHU3MOB. Pa3zpyiienne 030HOBOTO CIo4.

TermoBoit  3PPexT XUMHUECKON peakiud, TEPMOXUMHUYECKHE YypaBHEHUS, 0JK30- U
SHAOTEpMUYECKUE peakuuu. Tomnuso. Mcnons3oBaHue yrisi U Me€TaHa B KadeCTBE TOILIMBA.
3arpsizHeHue Bo3ayxa. [lonstue o mapHukoBoM 3 dexTe.

JdemMoHcTpanuu
1. KauecTtBeHHOE onpeeneHue KUCIopoa Mpy MOMOIIH TICIOIIEH JIYYUHKH.

2. KonnuecTBeHHOE ONPEEIIEHNE COEP/KAHUS KUCIOPOa B BO3AYXE.

3. [lonyuenue, cobupanue U U3y4eHUE CBOMCTB KUCIOPOIa.

4. HabmroieHue B3aMMOICHCTBUS BEIIECTB C KUCIIOPOJIOM U YCIIOBUI BOSHUKHOBEHHUS U
MPEKPALLEHHUS TOPEHUS.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThl

Jlabopamopnwiii onvim

1. O3nakomiieHHE ¢ 00pa3laMH OKCHIOB M ONIMCAHUE UX CBOMCTB.

Ilpaxmuueckas paboma

Ne 3. Tlomyuenue u cobupanue KUciopoia, U3y4eHue ero CBOMCTB.

Bbruucienust
— 00BEMa, KOTMYECTBA BEIIECTBA I'a3a M0 U3BECTHOMY €r0 KOJIMYECTBY BEIIECTBA, 00BEMY;

— OTHOCUTEJIbHOMN TUIOTHOCTH T'a30B;

— OTHOCHUTENBHON MOJIEKYJIIPHOM Macchl raza 1o U3BECTHOM OTHOCUTEIbHON MJIOTHOCTH;
— 00BEMOB T'a30B 10 YPaBHEHUIO XUMUYECKOMN peakiuy;

— M0 ypaBHEHHUAM XMMUYECKOH peakIiy: KOJIUYecTBa BelecTBa, 00bEMa, Macchl 1Mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, Macce peareHToB WM MPOAYKTOB PEAKIIHH

Booopoo — snemeHT u npoctoe BelecTBo. HaxoxaeHne Bo1opoia B pupoie, pusnueckue u
XUMHUYECKHE CBONCTBA, NMPUMEHEHHE, CHOcOoObl mosydeHus. [loHSATHE O KHCIOTax W COJIfX.
Hcnonp30BaHne BOIOPOAA B KaU€CTBE TOILIMBA.

JdeMoHcTpanun
1. Ilonydenue, coOupaHue U pacro3HaBaHUEe BOJOPOIA.

2. 'openue Bomopoaa.
3. B3aumogpeiictBue Bogopoaa ¢ okcuaom meau(1l).

JlaGopaTopHble U NpaKkTH4ecKue padoThl

Jlabopamopnuwiii onvim

BzanmopeiicTBre KUCIOT C METAIIAMH.

IIpakmuyeckasn paboma

Ne 4. TTonyuenue u cobnpanue BOJ0Opoa, U3yUYeHHUE €r0 CBOMCTB.

Bouruucienus



— 00BEMa, KOTMYECTBA BEIIECTBA I'a3a M0 U3BECTHOMY €TI0 KOJMYECTBY BEIIECTBA MU 00BEMY;
— 00BEMOB T'a30B 10 YPaBHEHUIO XUMUYECKOMN peakiuy;

— M0 YpaBHEHHUSAM XMMUYECKOH peaKIy: KOJIUYecTBa BEIecTBa, 00bEMa, Macchl 1Mo
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, 00BEMY, Macce peareHToOB WK MPOAYKTOB PEAKIINH

Booa. ®usnyeckue coiicTBa Bojabl. Boma kak pactBoputenb. PactBopbl. HacebleHHble 1
HEHACBIIICHHbIE pacTBOpPBL. PacTBOpuMOCTs BemiecTB B Boge. MDakTopbl, BIMSAIOIME Ha
pacTBOpPUMOCTh TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoObl BBIpaKEHHsI KOHLEHTpAIUU
pacTBOpPOB: MaccoBas JOJIsI PAacTBOPEHHOIO BEIIECTBA, MOJSApHas KOHUEeHTpauus. Pois
pPacTBOPOB B IIPUPOJIE U B )KU3HU YEIIOBEKA.

Xumuueckue cBoicTBa Bonbl. [loHstue 00 ocHoBanmsix. [loHaTne 00 WHIWKATOpax.
KpyroBopot Bozbl B npupoje. 3arpsi3HeHHE NPUPOAHBIX BOJA. OXpaHa M OYMCTKA MPUPOIHBIX
BOJI.

JdemMoHcTpanuu
1. DneKkTpoau3 BOAbL, CAHTE3 BOJBI.

2. B3aumoseiicTBre BOIbI ¢ MeTalIaMH (HATPUEM U KAJIBLIUEM), C OKCHIaMU METAJIJIOB.
3. ccnenoBaHue pacTBOPOB KUCIIOT U HIEJIOYEH C MOMOIIBIO WHIUKATOPOB.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThl

Jlabopamopuvie onvimol
1. UccnenoBanne 0coOEHHOCTEH pacTBOPEHUs BEIIECTB € PA3IMUYHON PAaCTBOPUMOCTBIO.

2. IIpuroroBiieHHE PaCTBOPOB € ONPENEIEHHON MOJIIPHON KOHIEHTPALMEN paCTBOPEHHOTO
BEILECTBA.

Ipakxmuueckas paboma

Ne 5. IlpuroroBineHue pacTBOPOB C OIPENEIEHHON MaccOBOM J0JIEH pacTBOPEHHOIO
BemiecTBa. [IpuroroBiieHMe pacTBOPOB C  ONPEACAEHHOW MOJISIPHOM  KOHIIEHTpalueun
pPacTBOPEHHOIO BELIECTBA.

Bouruucienus
— C UCIIOJIB30BAHUEM IOHATHUS «MACCOBAs 101 BELIECTBA B PACTBOPE»;

— C MCTOJIB30BAHUEM MOHITHS «MOJISIpPHAsi KOHIEHTPAIUs PACTBOPEHHOIO BEILIECTBAY;
— C HCTIOJIb30BaHUEM T'paMKOB PACTBOPUMOCTH JUIS paCYETOB paCTBOPHUMOCTH BEIIECTB

Knaccugpuxayus  neopeanuueckux  coeounenuti. Oxcunpl.  Knaccudukanuss — OKCHIOB:
coieoOpa3yromue  (OCHOBHBIC,  KHUCJIOTHBIE, aM(OTepHble) U  HecoJeoOpasyrolue.
MexnyHapoaHas HOMEHKJIATypa OKCHAOB. TpuBHaiIbHbIE Ha3BaHHA OKCHIOB. Dusnyeckue u
XapaKTepHble XMMHUYECKUE CBOMCTBA OKCUAOB (B3aMMOAEWCTBHE C BOJOH, C KHUCIOTAaMU H
OCHOBAHUSIMH, C IpyrUMH okcuaamu). [lomyuenue okcuios.

IlonsaTie O THAPOKCHIAX — OCHOBAHMSX M KHUCIOPOJACOAEP)KAIUX KHCIO0TaX. KHCIOTHI.
Knaccudukanus kucnor. MexayHapoaHass HOMEHKJIATypa M TpUBHAJIbHbIE HA3BaHMS KUCIOT.
du3nyeckue U XMMHYECKHE CBOMCTBA KHUCIIOT (B3aMMOJEHCTBHE C METallaMH, C OKCHUAAMM
METaJUIOB, OCHOBaHUSMU U coiisiMH). Psan aktuBHOCcTH MetaimioB H. H. bekeroma. Ilomydenue
kHucaoT. KnuceioTel B npupoze, IpUMEHEHNE BaXKHEUILINX KUCIIOT.

OcHoBanus. Knaccudukanuss ocHoBaHUM: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHass HOMEHKJIaTypa OCHOBaHUMU. TpuBHalibHbIE Ha3BaHUs OCHOBaHUU. LI[E€moun, nx
CBOICTBa (B3aMMOJEHCTBHE C KHUCIOTHBIMH OKCHAAMHM, KHUCIOTaMU M COJIIMH) U CIIOCOOBI
noiny4yeHus. HepacTBopuMble OCHOBaHMs, MX CBOMCTBa (B3aUMOICWCTBHE C KHCIOTaMH) U
criocoObl mosyueHus. AmgotepHoctb. [loHsiTHEe 00 aMdoTepHBIX THApPOKCUAAX(HA MpUMeEpe
THJIPOKCUIOB IIMHKA U AJTIOMMHUS): XUMHUECKHE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTaMHU M
IeJI04aMu) U MOJIy4YEeHHUE.

Comu (cpenHue, KHUCIblE, OCHOBHBIE, NBOIHBIE). MexayHapogHass HOMEHKJATypa COJEH.
TpuBnanbHble Ha3BaHUS cojiel. PU3HYECKHUE U XapaKTepHbIE XUMUYECKUE CBOMCTBA HA ITPUMEpPE
cpeanux coieid. [lomyyenue conen.

['eneTnueckas cBsI3b MEXKIy KJIacCaMU HEOPTraHUYECKUX COCTMHEHUM.

OKcnepumenmanvrHoe u3yyeHue Gewjecme U - A61eHull: KOJINYECTBEHHOE OIpENEICHHE
COJiep’KaHusl KHUCIIOpOoAa B BO3JAyXe; IOJydyeHHe, cOoOMpaHHe, paclo3HaBaHUE U H3YyUYCHHE



CBOWCTB KHCJIOpO/a; HAOIIOJACHUWE B3aWMOJCHCTBHS BELIECTB C KUCIOPOAOM U YCIOBUI
BO3HHUKHOBEHUS U MPEKPAIlleHUs] TOPEHUs; 03HAKOMJIEHHE ¢ 00pa3liaMy OKCHUJIOB U ONHMCAHUE UX
CBOWCTB; MOJy4YeHHE, COOMpaHHe, pacllo3HaBaHWE M U3yuUeHHE CBOMCTB BOJOpoJa (FOpeHue);
B3auMojieiicTBue Bojopoaa ¢ okcuaoM menu (II); mccmemoBanne 0COOCHHOCTEH PacTBOPEHHS
BELIECTB C PA3IMYHON pACTBOPUMOCTHIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MacCOBOM
JI0JIE pAcTBOPEHHOIO BEIIECTBA; MPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOW MOJSPHOU
KOHIIEHTpalMeNl PacTBOPEHHOIO BEILECTBA; B3aMMOJECHCTBUE BOJBI C METAUIAMHU (HATPUEM H
KaJIbI[UEM); OIpe/eJieHue pacTBOPOB KHUCIOT U MIEJOYEeH C TOMOIIBI0 HHIUKATOPOB;
ucclieioBaHle O0pa3loB  HEOPraHWYECKMX BEIIECTB pa3IMYHbIX  KJIACCOB; M3Yy4EHUE
B3aumoeiicTBuss okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCJIOT C METallJlaMH,
peakuui HEWTpalu3aluy; IOJIy4YeHHE HEPAaCTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO
MeTaJula JPyruM U3 pacTBOpa COJIM; B3aUMOJECHCTBUE THIPOKCUIA IMHKA C PACTBOPAMH KHCIIOT
U IIEJI0YEH; PEeIIEHUE dKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMe « OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCTUHEHUIY.

JdemMoHcTpanuu
1. OOpa3ipl HEOPTaHUYECKHUX BEIIECTB PA3INIHBIX KIIACCOB.

2. OnbITHI, WUTFOCTPUPYIOIINE XUMUYECKUE CBOMCTBA KJIACCOB HEOPraHMYECKHUX BEIIECTB.
3. OnBIThI, IEMOHCTPUPYIOIINE FEHETUUECKUE CBA3H MEXKAY BEIIECTBAMH, COCTABIISIOIIUMU
TeHETHYECKHUE PSAAbI MEeTallJla U HeMeTalljla: TOPeHHe KalbLus (Cepbl) B KUCIOPO/Ie, pAaCTBOPEHUE
oOpa3yrolierocs OKCUa B BOJE U UCIIBITAHUE MOJyUYEHHOTO pacTBOPa MHAUKATOPOM.
4. KonnuecTBEHHOE U3YUYEHHME pEaKLUU HEUTpanu3aliy.
5. CBotlicTBa aM(pOTEPHBIX OKCHJIOB M TUAPOKCUIOB.
JlabopaTopHbIe U NpaKTHYeCKHe PadoThl
Jlabopamopnvie onvimoi
. Onpenenenue pacTBOPOB KUCIIOT U LIEJIOYEH C IOMOIIBIO HHIUKATOPOB.
. I3yueHne B3auMOAECMCTBUS KUCIIOT C METAJJIAMU, PEAKIINNA HEUTPaIU3allUH.
. BaumoneiictBue pactBopa cepHoil kuciaotsl ¢ okcuaom meau(Il).
. [lomy4yeHue HepacTBOPUMBIX OCHOBAHUH.
. B3aumopeiicTBrue HepaCTBOPUMBIX OCHOBaHHM ¢ KMCIOTaMHU.
. Paznoxenue ruapokcuna menu(ll) npu narpeBanum.
. BerTecHeHne 01HOTO MeTajuIa APyTUM U3 pacTBOpa COJIH.
. BzaumopeicTBue ruipoKcua MMHKA C PACTBOPAMH KHCIIOT U IIEIOYECH.
. CriocoOBlI mosryueHus CoJei.
Ipakxmuueckas paboma
Ne 6. Pemienue skcnepUMEHTalbHBIX 3a7ad 10 TeMe «OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COCTUHEHUIY.

Boruucienus
— I10 YpaBHEHUSIM XUMUYECKOM peaKkIuu: KOJINYeCcTBa BEIeCTBa, 00bEMA, MacChl MO
M3BECTHOMY KOJIMYECTBY BEIECTBA, 00bEMY, Macce peareHTOB UM MPOAYKTOB PEaKIUHU;

— MAaccChl MPOAYKTA PEAKIIUH IO U3BECTHON MacCe OJTHOTO U3 UCXOJHBIX BEUIECTB, B3SITOTO B
BHJIE PACTBOPA, COACPHKALIETO ONPEAEIEHHYI0 MAaCCOBYIO JOJII0 PACTBOPEHHOIO BEIIECTBA

Ilepuoaguyecknii 3axkoH u Ilepmoamueckass cucrema xumMuuyeckux 3iemenros /JI. H.
MenpeneeBa. Ctpoenne aToMOB. XUMH4YeCKasi CBsI3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MONBITKM KJIAacCU(PUKAMKM XMMHUYECKHX dJieMeHTOB. IloHsTHe o rpynmax
(cemelicTBax) CXOAHBIX DJIEMEHTOB: ILEJIOYHBIX W LIEJIOYHO3EMEIbHBIX MeTalllaX, rajoreHax,
MHEepPTHHIX (OJaropo/HbIX) ra3ax. OJEMEHTHI, KOTOpble 00pa3yloT aM@oTepHble OKCHIBI U
TUJIPOKCHU/IBI.

Ilepuognuecknii 3akoH. OtkpeiTue Ilepmogmueckoro 3akona. Ilepuoaunueckas cucrema
xumuueckux snementoB [l. 1. MenneneeBa. Koporkonepuoanas u JiuHHONEpUOAHAST (HOPMBI
tabmuip! «Ilepuoandeckas cuctema xumuyeckux snemeHtoB Jl. . Menaeneesa». Ilepuoast u
rpynmnsl (A- u b-rpynrsr).
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Crpoenne aromoB. CocTtaB aTOMHbBIX saep. M3oromsl. PagnoakTUBHOCTb. JEKTPOHBI.
DOneKkTpoHHasT OpOUTaNbh. DHEPreTUYECKUE YPOBHU W TIOIYPOBHH aroma; s-, p-, d-opOutamnm.
DJNEeKTpOHHBIE KOH(MUTYpAaLMU U 3JIEKTPOHHO-rpaduueckue (GopMmysbl aTOMOB. Du3MuecKuit
CMBICJI TTOPSAJIKOBOTO HOMEpa, HOMepa Mepruoa U rpynisl diaemMeHTa. CTpOeHHE AJIEKTPOHHBIX
obonoyek aroMoB mepBbIX 20 xumHuyeckux saeMeHToB Ilepuonmueckoit cucremsr JI. .
MeHneneeBa: paclpefesieHue JJIEKTPOHOB IO SHEPreTHYECKMM YPOBHSM, IOJYPOBHAM U
opoutansaM. Puznyeckuii cmbica [lepuoauueckoro 3akoHa.

3aKOHOMEPHOCTH W3MEHEHMS paguyca aTOMOB XMMHYECKUX 3JEMEHTOB, METAIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB I10 IpyImaM U nepuonam. MismeHeHne KuCiI0THO-OCHOBHBIX CBOWCTB
COCIMHEHMI XMMHMYECKMX 3JIEMEHTOB B NEPHOJAX M Ipynnax. XapakKTepUCTUKA XUMHUYECKOIO
2JIEMEHTA T10 €ro MojaoKeHuIo B Ilepuonnueckon cucreme 1. 1. Menneneesa.

3Hauenue [lepnoanueckoro 3akoHa u [lepuonnueckoll CUCTEMBI XUMUYECKHX dJIEMEHTOB IS
pa3BUTHUA HayKU U npakTuku. [ Ml.MenneneeB — y4EHbIN U TpaXkAaHUH.

JdeMoHcTpanun

Tabmuma «I[lepuoanueckas cuctema xuMudeckux neMeHToB /. 1. MenaeneeBay.

JlaGopaTopHble U NpaKkTH4ecKue padoThl

Jlabopamopnvie onvimsi
1. O3nakomyieHre ¢ oOpa3iamMu METAJIJIOB M HEMETAILIOB.

2. MonenupoBanue noctpoenus Ilepnonnueckoii cucremsl 1. . Menneneesa

DJIEKTPOOTPHUIIATENBHOCTh XUMUYECKUX AJIEMEHTOB. XUMHUUYECKas CBs3b. BUIbI XUMHYECKOU
CBS3M: KOBAQJICHTHAs IIOJIApHAsl CBA3b, KOBAJICHTHAs HEMOJSpHAas CBsA3b, HOHHAs CBA3b.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOW M HOHHOM CBSI3U. DJEKTPOHHBIE M CTPYKTYpHBIE
¢dopmybl BemecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amopdHble BemiecTBa. THIBI KPUCTAIIMYECKUX PEHIETOK: HOHHAf,
aTOMHas1, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucieHus. OnpeaesieHne CTereHeld OKUCICHUSI aTOMOB B OMHAPHBIX COCTUHCHUSX.
OKHCANTENBPHO-BOCCTAHOBUTENbHBIE peakuMU. lIporecchl OKHMCIEHHS M BOCCTAHOBJICHMS.
Oxuciurenn u  BoccTaHOBUTENW. (COCTaBICHHE YpPAaBHEHUM IPOCTBIX OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMi M PacCTaHOBKAa B HUX KO3(PPUIMEHTOB METOJIOM 3JIEKTPOHHOTO
OanaHca.

JdemMoHcTpanuu
1. Monenu aTOMOB, MOJIEKYI.

2. O3HaKOMJICHHE C MOJAESIMH KPUCTAJUIMUECKUX PEIIETOK MOBAPEHHO cou, rpaduTa,
TBEPOTO OKcuaa yriaepona(lV).
3. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMN: TOPEHUE, PEAKLIUU PA3JI0KEHHUS, COCTUHEHUS.

Bouruucienus
— M0 ypaBHEHHUAM XMMUYECKOH peakIiy: KOJIUYecTBa BelecTBa, 00bEMa, Macchl 1Mo
M3BECTHOMY KOJIMUECTBY BEIIECTBA, 00BEMY, Macce peareHToOB WK MPOAYKTOB PEAKIIHH;

— MpOCTeHIIel MOJIEKYIIIPHOM (hOPMYJIIBI BEIIECTBA 110 U3BECTHBIM MAaCCOBBIM JOJISIM
3JIEMEHTOB

OKkcnepumenmanvHoe uzyieHue geuwecms u sg1eHull: 03HAaKOMJIEHHE ¢ 00pa3liaMu METaJIOB U
HEMETAJUIOB;, MOJIEJIMPOBAHUE CTPOEHUS MOJIEKYJ TMPU TIOMOIIM PHUCYHKOB, MOJIENEH,
AJIEKTPOHHBIX M CTPYKTYpPHBIX (OpMYJ; HPOBEIEHHE OIBITOB, WUIIOCTPUPYIOUIUX MPHUMEpPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIINI (TOpeHHe, PeakIui pa3IoKeHus, COCUHECHHUS).

MexnpeamMeTrHblie CBA3U

Peanmu3anus MeXnpeIMETHBIX CBS3€M NMPU M3YYEHUM XMMHHU B 8 KJIACCE OCYIIECTBIISIETCS
Yyepe3 UCMOIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MMOHATUH, TaK ¥ MOHATHHA, IPUHATHIX B
OTJIEJIbHBIX €CTECTBEHHBIX HAYKaX.

OOme ecTecTBEHHO-HAy4YHbIE TOHATHS: sBJIEHUE (IpoLecC), Hay4HbIH (akT, TUnoTesa,
Teopusl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKalLUs, NePUOINYHOCTb, HAOII0IeHNE, IKCIIEPUMEHT,
MOZEIIMPOBAHUE, U3BMEPEHUE, MOIEIIb.



dwusuka: SBICHUS MPUPOJBI, (U3HUECKUE SBICHHUS, BEIIECTBO, TENO, PU3NUESCKUE BEIUINHBI,
CIMHUIIBI W3MEpeHusi, 00BEM, Macca, arperaTHbIE COCTOSHHE BEIIECTBA, aToOM, JJICKTPOH,
MPOTOH, HEUTPOH, MOH, MOJIEKYJIa, CTPOCHHE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTATHUECKUX )
TEJ, ANMEKTPUICCKUH 3apsiI, KOJIMISCTBO TETUIOTHI.

buonorus: ouochepa, porocunTes, Mporeccsl 0OMEHa BEIECTB.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE MOPOJIBI, MOJE3HBIE HUCKOTIAeMBbIE,
TOTLIIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocgepa, IIPOU3BOJCTBO, XAMUYECKHE TEXHOJIOTHH, CBIPBE,

KOHCTPYKIMOHHBIE MAaTEPHUAIIBL.
ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

W3ydenne xuMuu B 8 Kjacce HANpaBJICHO HA JOCTH)KEHHE OOYYaIONIMMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOCHUS COJIEPKaHUs yUeOHOI0 MpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJdbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO oOmIero oOpa3oBaHUS
JIOCTHTAIOTCS B X0J1e O0Y4YCHHs XMMHUU B €AMHCTBE Y4eOHOW M BOCIUTATEIBHOHN NEATEIbHOCTH
Opranuzanuu B COOTBETCTBUU C TPAJAMIMOHHBIMU POCCHUICKMMH COLUOKYJIBTYPHBIMU U
JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMHM, IPHUHATBIMU B OOIIECTBE IIpaBWJIAMU M HOPMaMH
MOBEJICHUA U CIIOCOOCTBYIOT MpoOIleccaM CaMONMO3HAHMs, CaMOPa3BUTHS U COLMAIU3ALUU
00ydaromuxcsl.

JImuHOCTHBIE pe3yibTaThl OTpaXKaroT OTpPaXKarT TOTOBHOCTh 00y4aromuxcs
PYKOBOJCTBOBATbCSI CUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAlMil W pacCHIMPEHUE OIbITa
NEeSATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

IIaTpuoTH4YecKOro BOCIUTAHUS:

MPOSIBJIEHUE LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KyJIbTYpPHOMY, HAy4YHOMY H
HCTOPUYECKOMY HacCJIEJUI0; TOHUMAHUE 3HAUYEHUS XMMHUYECKONM HAyKH M TEXHOJIOTUU B JKU3HU
COBPEMEHHOT0 00I11eCTBa, B pa3BUTHH SKOHOMUKH Poccuu 1 cBoero pernoxa;

I'paxxnaHCKOro BOCIIMTAHMSA:

MPEACTABICHUE O COLMAJIBHBIX HOpPMax M NPaBWIAX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE, IIPOSIBIICHUE KOMMYHMKAaTUBHOW KYJBTYphl B pPa3sHOOOpa3HON COBMECTHOM
NEeSITeIbHOCTH; CTPEMJICHHE K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMONIM B Ipoliecce y4eOHOW U
BHEYYEOHOW JeSITENbHOCTH; TOTOBHOCTH OLIGHUBATh CBOE IOBEIEHHE M TOCTYNKH CBOMX
TOBAapUUIEH C MO3ULMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEIACTBUI
IIOCTYIIKOB;

D®opMHPOBAHUSA HEHHOCTH HAYYHOI'0 TO3HAHHUA:

MHPOBO33PEHUYECKHE IIPEACTABICHNS O BEIIECTBE U XUMHUUYECKOW PEaKIUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U HEOOXOAMMBIC JJIi OHUMAaHHUS CYIIHOCTH HAyYHOU
KapTHUHBI MHpPA; OCO3HAHUE LICHHOCTU HAYYHOI'O IIO3HAHHUS JUIS Pa3BUTHUSA KaXKIOIO YEJIOBEKA U
MIPOU3BOUTENIBHBIX CHJI OOILIECTBA B LIEJIOM, POJIM M MECTa HAyKH « XUMHUSA» B CUCTEME HAYUHbIX
IIPEACTABJICHUM O 3aKOHOMEPHOCTAX Pa3BUTHUSA IPUPOJBI, B3AUMOCBA3SAX YEIOBEKA C IIPUPOJHOMN
Y TEXHOJIOTUYECKOM CpeIoif;

MO3HABaTEeIbHAS MOTHBALlUS M HMHTEpPEC K OOYYEHHIO, TOTOBHOCTb M CHOCOOHOCTH K
CaMOpa3BUTHIO M CaMOOOpPA30BaHUIO, K HCCIIENOBATEIBCKON JESATENIbHOCTH, K OCO3HAHHOMY
BHIOOpY HANPABJICHUS U YPOBHS JAIbHEHIIEr0 O0yYCHHUS;

Bocnuranus KyJabTypbl 310POBbSI:

OCO3HaHHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'0 OTHOLICHUS K CBOEMY 370pPOBBIO, YCTAHOBKA Ha
30pOBBIM  00pa3 JKU3HU; OCO3HAHME IMIOCIEACTBHUM M HENPHUSATHE BPEIHBIX MPUBBIUYEK
(ynorpeOyieHUsI aJKOTOoJIsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJICHHS IPAaBHUI
0e30MacHOCTH TpU OOpAlllEHUH C XUMHUYECKMMHU BEIIECTBAMU B YYEOHBIX U >KU3HEHHBIX
CUTyalLusX;

TpynoBoro BOCHIUTAHUSA:

(dbopMHpOBaHHE IIEHHOCTHOTO OTHOIICHUS K TPYAOBOW JESITEIBHOCTH KaK €CTECTBEHHOM
MOTPEOHOCTH YeJIOBEeKa M K UCCIIEIOBATEIbCKOM JEATEeIbHOCTH KaK BBICOKO BOCTPEOOBAHHOM B




COBpPEMEHHOM OOIIECTBE; pa3BUTHE UHTEpeca K MPOQeccHsiM, CBA3AHHBIM C XHUMHEH, B TOM
yucie K mnpodeccusM HaydHOM cdepbl, OCO3HAHUE BO3MOXKHOCTH CaMOpealu3aliu B 3TOH
cdepe;

IKOJIOrHYEeCKOr0 BOCIIUTAHUSA:

OCO3HAaHWE HEOOXOJUMOCTH OTHOIICHHS K MPUPOJIE KaK UCTOYHHKY KH3HU Ha 3eMJjie, OCHOBE
e€ CyIIecTBOBaHUS; TOBBIIICHUE YPOBHSA D3KOJOTHYECKOW KYJBTYPBI: TPHUOOPETCHHE OIbITa
IJIAHUPOBAHUS TMOCTYIKOB U OIIEHKH MX BO3MOXKHBIX MOCHEACTBUN HJI OKPYKAIOIIEH Cpefbl;
OCO3HaHUE TJIOOATBPHOTO XapakTepa »JKOJIOTMYECKHX MpoOsiieM M IyTedl UuX pelieHus;
CIOCOOHOCTh MPUMEHSTHh 3HAHMS, MOTydaeMble NPU U3YYCHUU XHUMUH, JUIS PEIICHUs 3ajad,
CBSI3aHHBIX C OKPYXKaIOIIEH CPeoil;

aKTUBHOE HETPUATHE ACHUCTBUN, NPUHOCAIIUX BPEd OKPYKAIOIIEH cpejlie; 0CO3HaAHUE CBOEH
pOJIM KaK TPaKJIaHWHA U TMOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3U MPUPOTHON, TEXHOJIOTHIECKOM
U COLMAJIBHON Cpeld; TOTOBHOCTh K YYAaCTHIO B MPAKTUYECKOM NEATEIbHOCTH SKOJIOTHYECKOM
HAIpPaBJIEHHOCTH.

METANPEIMETHBIE PE3YJIbTATHBI

MertanpeameTHble pe3ysibTaThl 00y4YarOIIMXCsl, OCBOMBIIMX OCHOBHYI O0pa30BaTEIbHYIO
mporpaMMmy y4eOHOTo mpeameTa « XMMUs» OCHOBHOTO OOIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOEHHE MEXIUCITUTUTMHAPHBIX (MEXKIPEIMETHBIX) TOHATHH, OTPAKAIONTUX MaTepUATTbHOE

€IMHCTBO MHpA U MPOIlecC MO3HAHUS (BEIIECTBO, CBONCTBO, YHEPTHS, SIBIICHUE, HAYIHBIN

(akT, 3aKOHOMEpPHOCTb, THIIOTE3a, 3aKOH, TEOpHUs, HAOII0IEeHUE, U3MEpPEHNUE, UCCIIeI0BaHuE,

AKCIIEPUMEHT U Jp.);

OBJIAJICHHE YHUBEPCATHLHBIMHU YUYCOHBIMH ICUCTBUSAMU (TI0O3HABATEILHBIMH,

KOMMYHHKATHBHBIMU, PETYJISTUBHBIMH ), BAXKHBIMU JIJIS1 IOBBITIICHUS 3()(HEKTUBHOCTH

OCBOCHHMS COJIEpKaHUs yueOHOTO TIpeMeTa, (GOPMUPOBAHKS KOMIIETEHIINN, a TAaKKe

MIPOEKTHO-UCCIIEIOBATENBCKOM ACSATENBHOCTH YUAILIUXCS B KYpce XUMUHU;

CIIOCOOHOCTH MX MCHOJIb30BaTh B Y4eOHOI, MO3HABATEIHHON U COLMAIIBHOMN MPAKTHKE.

OBnazieHue yHUBEPCANbHBIMU NOZHABAMENbHLIMU YY4eOHbIMU OeUCMEUAMY BKITIOYACT:

ba3oBble Jiornyeckue 1eMcTBUSA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUICHHS IPU OCBOCHUU 3HAHMM: pPaCKpbIBATh
CMBICJI XMMHYECKUX TIOHATHUH (BBIACIATH WX CYIIECTBEHHBIE TMPU3HAKW, YCTAaHABIMBATH
B3aMIMOCBSI3b C JIPYTUMH TOHATHUSMH); aHAJIU3UPOBaTh, CpaBHUBATh, 0000IaTh, BHIOUPATH
OCHOBaHMS I KiIacCU(PUKAIIMM W CUCTEMATHU3AIMH XMMHYECKHUX BEIIECTB M XUMHYECKUX
peakiuii; ycCTaHaBIWBaTh MPHUUYUHHO-CICJACTBEHHBIC CBSI3UM MEXAY OOBEKTaMHU H3YUYCHHUS;
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTHBHBIC, NECTyKTUBHBIC, TI0 AaHAJIOTHH); TPEIIaraTh
KPUTEPUU W BBISBIATH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEUHsS B M3Y4YaeMbIX TMpoIeccax U
SIBJICHUSIX;, IETIATh BBIBOJIBI U 3aKITFOUCHUS;

yMEHUsI MPUMEHATh B MPOLIECCE TMO3HAHUS TOHATUS (IPEIMETHbIE W METalpEeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, WCIIOIB3YEMbIE B XHUMHH, MPEOOPa30BBIBATH MOJEIbHBIC
MPEJICTAaBICHUS] — XUMHUYECKHUI 3HaK (CMMBOJ DJIEMEHTA), XUMHUUecKasi popMmyiia U ypaBHEHHE
XUMUYECKON pEaKIMu — TpH pPEIIeHHH Y4YeOHBIX 3a7ad; ¢ Y4YETOM OTHUX MOJCITHHBIX
MIPEACTABICHUI XapaKTepru30BaTh H3y4aeMble XUMUYECKUE BEILIECTBA U XUMUYECKHUE PEAKIINH;

Ba3oBble muccienoBare/bCcKue JeicTBUSI (MeTOAbI HAYYHOrO TO3HAHMS BelIeCTB M
sIBJICHUI):

YMEHHUS MPUMEHATh METOJbl HAYYHOTO TMO3HAHMS BEIIECTB U SBICHUM HA IMIUPHUYECKOM U
TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TMO3HABATENBbHOW ¥ MPOEKTHO-UCCIIEI0BATENbCKON
NEeSATEeTLHOCTH;

YMEHHUSI HCIOJNb30BaTh IIOCTaBJIEHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA NO3HAHUA U
CaMOCTOSITEJIbHO CTaBUTh BOIPOCHI, AHAIM3UPOBATH (PAKTHI, BBIIBIATE U (HOPMYITHUPOBATH
mpo0biieMy, ONpeNeNsITh 1eJb W 3a/ladd, COOTBETCTBYIOIINE PEIICHUI0 MPOOIEeMbl; TpeiaraTh
OTHCATENBbHYIO WIH 00BSICHUTEIBHYIO THIIOTE3Y U OCYIIECTBIISTH €€ IPOBEPKY;

YMEHHSI TIPOBOJUTH M3MEPEHHUsT HEOOXOJUMBIX MapaMEeTPOB, BHIYHUCICHHS, MOJCIUPOBAHHE,
HAONIOZICHUSI W JKCIIEPUMEHTHI(peaqbHbIE W MBICJICHHBIE), CAMOCTOSATEIHLHO TPOTHO3UPOBATH



pe3yabTathl, (GopMyIupoBaTh O0O0OOIIEHHUS M BBIBOJABI MO pe3yjbTaTaM IPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUYET O MpoAeaHHON paboTe;

IIpuemsbl pa6oTsl ¢ nHGoOpManHeii:

YMEHHUSI OpPHUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHQOpMAIMH (HAyYHO-TOMYJISpHAS
JaUTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HWHTepHeTa);
aHaJIM3UpOBaTh  WMH(GOPMALMIO U  KPUTUYECKH  OIEHMBaTh €€  JIOCTOBEPHOCTh MU
HEMPOTHBOPEUUBOCTh, OTOUPATh U MHTEPIPETUPOBATh MH(POPMAIIUIO, 3HAUUMYIO JUISl pEIIeHUs
y4eOHOM 3a/1auu;

YMEHUS NPUMEHSATh pa3IM4yHbe METOABl U (OPMYIHPOBATH 3alpOChl NPU MOMCKE U 0TOOpe
nH(popMaluu, HeOOXOAUMOM /1JIsl BBIMOTHEHNS YUeOHBIX 3aJ1ay; UCIOJIb30BaTh HHPOPMAIIMOHHO-
KOMMYHHUKATHBHbBIE TEXHOJIOTUU U Pa3IUUHBIE TOUCKOBBIE CUCTEMBI; CAMOCTOSITEIIbHO BEIOUPATh
ONTUMAabHYI0 (OpMy IpeJCTaBICHUS MHPOpPMALUH (CXEeMBbl, TpaduKu, JUarpaMmbl, TaOJIULIbI,
PUCYHKH U T. I1.);

YMEHHSI HCIIOJIb30BaTh HAyUYHBIM $3BIK B KauecTBE CpeACTBa pabOThl € XHUMHUYECKOU
uHpOpMaLKel; MPUMEHATh MEXIpeIMEeTHbIe ((pU3UUEeCKUe M MaTeMaTU4YecKhe) 3HaKu U
CUMBOJIBI, (hopmyinbl, abOpeBHATYyphl, HOMEHKIATYpPY, HCIIOJIB30BaTh W MPEoOpPa3OBHIBATH
3HAaKOBO-CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH.

OBnazieHHe CUCTEMOM YHUBEPCANbHBIX YUEOHBIX KOMMYHUKAMUBHBIX Oelicmeutl 00ecIieunBaeT
c(OPMHPOBAHHOCTH COLMANIBHBIX HABBIKOB OOIIEHHUS, COBMECTHOM J€ATEIBHOCTH, B TOM YHCIIE:

Ymenust o61ieHust (MMCbMEHHOM M YCTHOM KOMMYHMKALIMH):

IIPECTaBIATh IOJyYEHHBIE pE3YyJbTaThl I103HABATEIBHOW JIEATENBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; MyOJIMYHO BBICTYNaTh C IPE3CHTAlMENd pe3yNbTaTOB BbIMOJHEHHS
XMMHYECKOTO 3KCIepUMEeHTa (Mcciae0BaTelbcKoi 1TabopaTOpHON MIIM MPaKTHYECKOH paboTHl,
y4eOHOTO MPOCKTA);

B XO0JI¢ IMAJIoTa W/UHM JUCKYCCHM 3a7aBaTh BOIPOCHI MO 0OCYKIaeMOi TeMe U BBICKA3bIBATh
uzaeu, GopMyIMpoBaTh CBOU MPEIOKEHHUSI OTHOCUTEIHHO BBIMOIHEHUSI TPEATIOKEHHOM 3a1auH;

YMeHus1 y4eOHOr0 COTPYAHHYECTBA (IPYNIOBasi KOMMYHUKAIUS):

y4acTBOBATh B IPYIIOBHIX (hopMax pabOTHI: TUIAHKPOBATH OPTAHU3AIUI0 COBMECTHOU PabOTHI,
OIIPEAEIIATH CBOKO POJIb, PACIIPEAEIATH 3a4aUN MEXly YIECHAMHU IPYIIIbL; BBIIOIHATH CBOIO YacThb
paboThl, KOOPIMHUPOBATH CBOU JIEUCTBUS C ACHCTBUSIMH APYTUX WICHOB KOMAaH/bl, ONPENEIAThH
KPUTEPHH IO OIIEHKE Ka4eCTBAa BHIIIOJHEHHOM padoThI;

pelath BO3HHUKAIOIIUE MPOoOJeMbl Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
MO3UIIMH, y4acTBOBATh B OOCYXIEHHHM, OOMEHE MHEHHUSMH, «MO3TOBOM MLITYpME» U JPYTHX
dhopmax B3aUMOCHCTBUS,

OBnazieHue YHUBEPCANbHBIMU YYEOHBIMU PECYNAMUBHBIMU OeliCEUsMY BKIIOYAaeT pPa3BUTHE
camMOoOpraHu3aluy, CAMOKOHTPOJISL, CAMOKOPPEKIINH, B TOM YHUCIIE:

YMeHusi pemiath yueOHbIC H HCCJICA0BATEIBLCKUE 32/1a4H:

CaMOCTOSITENIbHO BBIOMpATh CHoco0 pemeHus y4eOHOM 3aaauu (CpaBHUBAaTh HECKOJBKO
BapMaHTOB peIIeHHUs, BBIOMpaTh Haubojee MOAXOMAMA € Y4ETOM CaMOCTOSTEIHHO
BBIICJICHHBIX KPUTEPHUEB), IUIAHUPOBAaTh CBOIO pabOTy TpU pEIIeHWH YyuyeOHOH WM
HCCIIEIOBATENbCKOM 3a7auu;

HAa OCHOBE TOJYYEHHBIX pE3yJbTaToB (OpPMYyJIUpOBaTh OO0OOIIEHHS U  BBIBOJBI,
IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOILIECCOB; AHAIM3UPOBATh PE3YJIbTATHI: COOTHOCUTH
CBOM JIEHCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMM, OCYLIECTBIIATH CAMOKOHTPOJIb JESTEIbHOCTH;
KOPPEKTUPOBATh CBOIO ACSITEIBHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHUE 00YUaIOIIMMHUCS HAYYHBIX 3HAHUH, yMEHUH U
CIOCO0OB JIEUCTBUH, CIIEU(PUIESCKUX TSI MPEAMETHON 00acTi «XUMUSM»; OCHOBBI HAyYHOTO
MBIIJIEHNS]; BHUJBI JEATENbHOCTH 10 IIOJYYEHUI0 HOBOI'O 3HAHHWA, €ro HMHTEpIpEeTaluy,
MpeoOpa3OBaHUI0 U MPUMEHEHHIO B PA3JIIMYHBIX YUYEOHBIX U peajbHBIX KU3HEHHBIX YCIOBUSX;
o0ecreyrBa0T BO3MOYKHOCTh YCIEITHOTO O0YUYEeHHs Ha CIIelyIoIIeM YpOBHE 00pa30oBaHusl.



[IpenmeTHble pe3yibTaThl OTPAXKAKOT CHOPMUPOBAHHOCTH Y OOYYAIOUIMXCS CIEAYIOMINX
YMEHHM:

1) packpviéams cMBICT OCHOBHBIX XHUMHMYECKHX IOHATUH: aTOM, MOJEKyJa, XUMHYECKHM
AJIEMEHT, METaJul, HeMETaJll, aJUIOTPOMHMs, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(onHOpOHAS U HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS ATOMHAsl M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBasl JOJs XHMHUYECKOTO 3JIEMEHTa B
COCIMHEHUH, MOJIIPHBIN 00BEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHJI, KUCJIOTa, OCHOBAHUE,
coJib, aM(OTEpHBbII OKCHJ, aM(OTEPHBIN THAPOKCUA, XMMHUYECKas peakius, Kiaccupukaius
peaKIMii: peakluu COeTMHEHHUSI, PEaKIH PA3JIOKEHHsI, PEaKLMU 3aMEelLICHHUsI, peaKkIul oOMeHa,
9K30- U DHAOTEPMUYECKUE PEAKINH; TEeIIoBOW 3(D(EKT peakuuu; siapo aroma, JIEKTPOHHBIH
CIIOM aToMa, aTOMHasi OpOHTajb, PAJUyC aTOMa, XUMHUYECKasl CBSA3b, MOJSPHAs U HETOJIsIpHas
KOBaJICHTHAasl CBSI3b, MOHHAsl CBS3b, MOH, KaTHOH, aHMOH, PacTBOpP, MaccoBasi JOJSl BEIECTBA
(mpolleHTHAss KOHLIEHTpalMs) B PacTBOPE, MOJISPHAsl KOHIIEHTpAIUsl BEILECTBA B PacTBOPE;
ANIEKTPOOTPHUIIATEILHOCT, CTENIEHb OKHCIIEHUS, OKUCIUTEIN U BOCCTAHOBUTEIH, OKHCIIEHUE U
BOCCTAHOBJICHHE, OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, METO/I 3JICKTPOHHOTO OaJlaHca;

2) unnocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) M IpUMEHATH
9TH MOHATHUS NPU ONUCAHNU BELIECTB U UX NIPEBPALLECHUN;

3) ucnonv3zosams XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUS! (OPMYJI BEIIECTB U ypaBHEHUN
XUMHUYECKHUX PEaKIIMA;

4) onpedensamob BaNEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COEAMHEHHUSAX; CTEIEHb
OKHCJICHHS SJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; MPUHAIICKHOCTD BEIIECTB K ONpeIeIEHHOMY
KJIacCy coeauHeHWuW 1o ¢opMmysaMm; BUABl XUMHUYECKOW CBS3U (KOBAJICHTHOW W WOHHOW) B
HEOPraHUYECKUX COCIUHEHMSIX;

5) packpvieamb CMBICIT  3aKOHOB COXPAaHEHHUS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa,
Ilepuoanueckoro 3akona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHON T€OpUH, 3aKOHa ABOTraapo
U ero CIEICTBUHM; TNPEACTaBICHUH O HAy4YHBIX METOJaX TIO3HAHMS, B TOM YHCIE
DKCIIEPUMEHTAJIbHBIX M TEOPETUYECKMX METOAAaX HCCIIEIOBaHUS BEUIECTB U U3YUYCHMS
XUMUYECKUX PEAKIUH;

6) oemoncmpupoeams MOHUMAHUE TEPUOJUUECKOM 3aBUCHMOCTH CBOMCTB XHMHUYECKHX
JJIEMEHTOB ~ OT WX  mojoxeHus B  llepuommueckoil — cucrteme: onucvligame U
xapakmepuzoseams Tabmuunyto (opmy Ileproandeckoil cHCTEMbl XMMHUYECKHX 3JEMEHTOB:
pa3ianyaTth MOHATHUS «TaBHas nmoArpymnmna (A-rpynma)» u «mnobounas noarpymnmna (b-rpynma)y,
«MaJble TEePHOABD U «OOJbIINE MEPUOBDY; COOMHOCUMb 0003HAUCHHSI, KOTOPbIE MMEIOTCS B
tabmune «llepuomnueckas cucteMa xuMuueckux 3eMenToB J[. M. MenzaeneeBay, ¢ 4iCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMMYECKHX JJIEMEHTOB (COCTaB W 3aps siapa, odiiee
YHUCIIO AJIEKTPOHOB M paclpelielieHne HX 10 BJIEKTPOHHBIM CIIOSIM); 0OBACHAMb CBSI3b
MOJIOKEHUsT d2nemeHTa B [lepuoauueckoil cucrteMe ¢ paclpelesieHHEM D3JIEKTPOHOB 110
SHEPreTHYECKUM YPOBHSM, MOJYPOBHIM U OpOUTAIISIM aTOMOB MEPBBIX YETHIPEX MEPHOJIOB;

7) knaccughuyuposams XUMUYECKUE DJIEMEHTHl; HEOPraHWYECKHE BEIIECTBA; XHUMHYECKHE
peakuuu (1o YKUCIy U COCTaBY YYacTBYIOIIUX B PEaKIMU BEIIECTB, IO TEIULIOBOMY 3G (deKTy);

8) xapaxmepuzosame (ONUCHIBaTh) (U3NYECKHME U XUMHUUYECKHE CBOWCTBA MPOCTBHIX U
CIIOKHBIX BEIIECTB: KHUCIOPOJa, BOAOPOJA, BOJIbI, OOIIME XMMHYECKHE CBOMCTBA OKCHUOB,
KHCJIOT, OCHOBAaHMM M COJIEH, T€HETHYECKYIO CBSI3b MEXJy HUMH, NMOATBEpKJAas NpUMEpaMH
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIHiA;

9) onucwieams ponb KUCIOPOJAA, BOAOPOAA M BOJAbI B MPUPOAHBIX IpOLECCaX, B KUBBIX
OpraHM3max, HUX T[pPUMEHEHHE B PAa3IMYHBIX OTPACISIX MPOMBIIIJICHHOCTH, BO3MOXKHOE
HCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSX;

10) ob6vacuams u npocno3uposéams CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX COCTaBa H
CTPOEHMSI; BO3MOYKHOCTH IIPOTEKAHUS XUMUYECKUX NTPEBPALLIEHUI B Pa3INYHbIX YCIOBUSAX;

11) 6vruucnsams OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJIBHYIO [OJII0 XMMHYECKOTO 3JIEMEHTAa B COEAMHEHUHU; MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa Mo (popMmyie coelMHEeHus; HaXOAUTh MpocTeiiryo GopMyiy BeliecTBa



II0 MacCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB; MacCOBYIO JOJI0 BEIIECTBA B PAacTBOPE,
MOJIIPHYIO KOHIICHTPAI[MIO BEIECTBA B pPAacTBOPE; MPOBOJUTH pacd€rbl IO YpaBHEHHUSIM
XUMHUYECKON pEaKItH;

12) npumensams ocnoGmble onepayuu MulCIUMENbHOU OesmelbHOCmy — aHAIU3 U CHHTES,
cpaBHEHHE, 000OIIeHHe, CHCTeMaTH3alllilo, KIacCU(MKAlMIO, BbISBIEHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€d — U1 M3yYEHUs CBOWCTB BEHIECTB W XUMHUYECKHX pEaKIIHii;
€CTeCTBEHHO-HAayUHble METO/bl IMO3HaHHUS — HaONIOJeHUe, H3MEpEHHe, MOJAEIHPOBAHNUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBII ) — I OCBOCHUS y4eOHOTO CO/IepP KaHMUS;

13) packpvisams CyIIHOCTb  MPOLIECCOB  OKMUCICHHWS W BOCCTAHOBJICHHUS, COCTaBISAThH
YPaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIMI (METOJOM 3IIEKTPOHHOIO
Oananca);

14) ycmanasiueamov CBI3M MEXKIy pealbHO HAOIIOJAEMBIMH XUMHUYECKUMHU SIBICHUSMH U
npoleccaMy, MPOUCXOMSIIMMH B Makpo- U MUKPOMHUpPE, OOBSCHATH NMPUUYMHBI MHOT00Opa3us
BEIIECTB; COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU JIPYTUX YUEOHBIX IPEIMETOB;

15) cneooéams  npasunam 6e3omacHoi  pabOThl B J1a0OpaTopud TpU  HCIOJIB30BAaHUH
XUMHUYECKON ToCyAbl M O0OpylIOBaHHUS, a TakKe MpaBuiiaM oOpallleHHss C BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKIUSAMH BBITIOJHEHHUS Ja0OPATOPHBIX OMBITOB U MPAKTHUYECKUX paldoT 1o
MOJIYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA W KUCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB C  OIpPENENEHHOW MAacCOBOM JIOJIEM PpacTBOPEHHOIO  BEILIECTBA, PELICHUIO
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe « OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHUN;

16) demoncmpuposams BnajeHHe OCHOBAMU XHUMHUYECKOM TIPaMOTHOCTH, BKJIIOYAIOLICH
yMeHHsI 0€30MacHOro OOpaleHHs ¢ BEIleCTBaMH, HUCIIOJIb3YEMbIMH B MOBCETHEBHOM XHM3HH, a
TaKXe 3HaHUE MPaBUJI MOBEACHHUS B IIEIISIX COEPEKEHUS 310POBbs U OKPYIKAIOIIEH CpeIbl.
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