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IHOACHUTEJIbHAA 3AIIUCKA

Pabovas mporpamma o XMMHUU JJIs1 00yHarommxcs 8 KJIaccoB Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHusl, IpeIycMaTpuBaloIias yriyoaéHHOe H3yYeHue, CoOCTaBIeHa Ha OCHOBE TpeGoBaHuit K
pe3yJabTaTaM OCBOCHUS IIPOTrPaMM OCHOBHOT'O 001ero 00pa3oBaHus 0 y4eOHOMY MpeaAMeTy « XUMUsS» Ha
yIayOIIEHHOM YPOBHE, NpeICTaBIeHHBIX B DeepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe
OCHOBHOTO 00111er0 00pa3oBaHus, C yIETOM pacupeenEéHHbIX M0 KilaccaM IMpoBepseMbIX TPeOOBaHUHN K
pe3ybTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus, 1
AJIEMEHTOB COZAEP)KaHUSs, IPEICTABICHHBIX B Y HUBEpCAbHOM KOoAU(UKaTOpe 10 XUMHH(0I00pEH pelIeHneM
OYMO ot 12.04.2021 r. Ne 1/21), 1 Ha OCHOBE XapaKTEPUCTHKH IJIAHUPYEMBIX PE3yJIbTaTOB 1yXOBHO-
HPaBCTBEHHOT'O Pa3BUTHUS, BOCIIUTAHUS M COLIMAIM3ALNN 00yJaromuXxcs, npeacTaBieHHon B [IpumepHoit
nporpamme Bociutanus (omodpena pemearneM @YMO ot 02.06.2020 r.). B mporpamMmMe oTpakeHbl
nonoxxeHust KoHmenuuu npemnogasanust y4eOHOTo mpeaMeTa « XUMEsh B 00pa3oBaTeIbHBIX OpraHNu3alusaX

Poccuiickoit @enepanuu, peaqnu3yomux OCHOBHbIE 00111e00pa3oBaTeIbHbIC TIPOTPAMMBI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «XUMMUS»

Bxuag yue6HOro npeamera « XUMHS» B TOCTHIKEHHUE 11€I€ OCHOBHOTO 00111ero 00pa3zoBanus 00yCIOBICH
BO MHOI'OM 3HAYEHUEM XUMUYECKOW HAyKU B IIO3HAHUH 3aKOHOB IIPUPOJBI, B Pa3BUTUN IIPOU3BOIUTEIBHBIX
cun obmectBa, TexHonoruit XXI B. Mzydyenue yueOHOTrO mpeaMera « XuMHUs» Ha ypOBHE OCHOBHOTO OOIIETro
00pa3oBaHMs OPUEHTHPOBAHO HA OOIIEKYJIBTYPHYIO MOJrOTOBKY, HEOOXOAMMYIO JIJIsl BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHSI HHTEIUIEKTYyalIbHBIX CIOCOOHOCTEH M MHTEPECOB MOAPOCTKOB,
Ha MPOJIOJDKEHHE 00yUeHHUs Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHusI.

3HaHUsI, yCBOCHHBIE MTPU U3yUEHUU Y4EOHOTO IpeameTa « XUMUS», CIIyKaT OCHOBOM A7 (POPMUPOBAHUS
MHPOBO33PEHHSI MOJIOJIOTO YEJIOBEKA, €r0 MPEACTABICHUI O MaTepUuaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb
urparT GopMHpPyEMbIe XUMHUEH TPEICTABICHHUS O MPEBPALCHUSIX SHEPTUHU U BEIIECTB B IPUPOJIE, O MYTIX
pereHust r100anbHBIX TPO0JIeM YCTOMYUBOTO Pa3BUTHUS — CBIPbEBOI, YHEPTETUUECKOM, TPOIOBOIBCTBEHHOM
mpo6sieM, TPOOIEMBbI IKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3paBooxpaneHus. KiroueBas pojb XUMUU BO
MHOECTBE HUHHOBALIMOHHBIX TeXHOJIOTMIXXI B., B TOM YUCIE U CBA3aHHBIX C OXPAHOU 3710POBBS YEIOBEKA,
CYILIECTBEHHO MOBBICHJIA 3HAYUMOCTh U BOCTPEOOBAHHOCTH XUMUYECKOTO 00pa30BaHus.

XUMHYECKOe 00pa3oBaHNE B CTPYKTYpPEe OCHOBHOTO OOIIEero 00pa3oBaHus SBISIETCS 0a30BBIM 10
OTHOINICHHUIO K CHCTEME OOIIET0 XUMUIEeCKoro oOpa3zoBaHus. [l03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE
OHO peaun3yeT MPHUCYIINE 00IeMy XUMUYECKOMY 00pa30BaHUIO KITFOUEBHIE IICHHOCTH, KOTOPHIE OTPaXaroT
rocy1apCTBCHHbIC, OGH.[GCTBGHHBIG U UHAUBUOYAJIbHBIC HOTpGGHOCTI/I.

Nzyuenne yueOHOTO npeamera « XuMush»: 1) cnocoOCTBYeT peaan3aiii BO3MOKHOCTEH JIsl CaMOPa3BUTHS
1 (HOopMUPOBAHUS KYIbTYPhI IUYHOCTH MOJIPOCTKOB, UX 00MIel N (YHKIIMOHATLHON TPaMOTHOCTH; 2) BHOCUT
BKJIa/1 B (POPMHUPOBAHNE MBIIIICHHUS U TBOPUECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB X
CaMOCTOSITEITLHON yUeOHOM JesITeTbHOCTH, SKCIIEPIMEHTAILHBIX H UCCIIEI0BATEILCKUX YMEHUH,
HEOOXO/IMMBIX KakK B IIOBCETHEBHOMN KU3HHU, TaK U B MPO(PECCHOHATBHOM NEATETLHOCTH; 3) 3HAKOMHT CO
crienn ()UKo HayYHOTO MBIIIICHHSI, 3aKJIa/IBIBACT OCHOBBI TIPEACTABICHUHN O €IMHCTBE MMPUPOJIBI U YEIIOBEKA,
SIBIISICTCS KITFOYEBBIM ATArioM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH TIOJJPOCTKOB; 4)
croco0cTByeT OPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIEC, K
YeJIOBEKY, BHOCHT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE MTOAPOCTKOB.

HazpanHble HanpaBjieHHs B 00y4eHUH XUMUHU 00eCTIeYnBalOTCs CeuUKON cofepKaHus Npeamera,
KOTOPBIN ABJISIETCS MEArOTMUECKH aIallTUPOBAHHBIM OTPAXXEHUEM ONPEIEeNEHHOTO ATana Pa3BUTUSI XUMUH.

VYrinyOnéHHbIN KypCc XMMHUU OCHOBHOM ITKOJIBI OPUEHTHPOBAH HA OCBOCHHE O0YYAIOIIIMMHUCS CUCTEMBI
MepBOHAYAIbHBIX TIOHITHI XUMHH, OCHOB HEOPTaHUYECKONH XMMHUH, OCHOBOIIOJIATAIONINX TIPEICTaBICHUMA
001ell XMMUHU U OTJICTBHBIX 3HAYUMBIX TIOHITHI OPraHNYECKON XUMHH.



CrtpykTypa comepxaHus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTO TIOJIX0/Ia K €r0 U3yUYeHHIO.
ConepxaHue ciiaraeTcsi U3 CUCTEMbI TOHATHI O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI MOHSATUM O
XUMHYeCKol peakiuu. O0e 3T CUCTEMBI OPTaHW30BaHBI 110 MPUHIIUITY TOCIIEIOBATEIFHOTO PA3BUTHS
3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUNA PA3HOTO YPOBHSA: aTOMHO-MOJIEKYJISIPHOM TEOPHUH KaK
OCHOBBI BCEro ecrecTBo3Hanus, [lepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH,
YYCHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H, IPEJICTABIICHUN 00 3JIEKTPOJIMTHIECCKON TUCCOIUAITAN
BEIIIECTB B pacTBOpaxX, 0 XUMUUYECKON KMHETUKE U TEPMOJANHAMUKE. B OCHOBY T€OpETHUECKUX 3HAHUI
MOJIOXKEHBI SMITUPUYECKH MOTyYeHHBIE (PakThl. TeopeTnueckre 3HaHUS Pa3BUBAIOTCS MOCIIEOBATEIBLHO OT
OJTHOT'O YPOBHS K JPYTrOMYy U 00€CIIEUNBAIOT YUEHUKAM BO3MOXKXHOCTh OOBSICHATH U MPOTHO3UPOBATH
CBOWCTBA, CTPOEHHUE U 0OJIACTH MPAKTUYECKOTO MPUMEHEHHS U3y4aeMbIX BEIIECCTB.

OcBoeHue conepkaHusi Kypca IPOUCXOJUT ¢ IPUBJICYEHUEM 3HAaHUM U3 paHee U3YYEHHBIX Y4eOHBIX
npeametoB: «Okpyxaromuil Mupy, «buonorusy, «®dusukay, «Matemarukay, «I'eorpadus»,
«Texnonorus»,«cropus».

HEJHN U3YYEHUSA YYEBHOI'O IIPEIMETA «XUMMUS»

PaGouast mporpamMma 0CHOBHOTO 00111er0 00pa30BaHUs MO MPeaAMETY « XUMHUs (YriTyOJIEHHBIA YPOBEHB)
OPHUEHTHPOBaHA Ha coXpaHeHUEe (QyHIAMEHTAIBHOTO XapakTepa o0pa3oBaHus, CICIUPUKH Y4eOHOTO
mpeaMeTa U o0ecreueHne YCIenHoro o0yueHus Ha CleAyIoleM YpoBHe 00pa3oBanus. B paboueit
porpamMMe peaan3yeTcsl pa3BUBAIONIas U MPAKTUYECKask HAlPaBICHHOCTh OOYYCHHUST XUMUH,
muddepennmanys o0ydeHus, BKIoUaromas npopuiIbHy0 MOATOTOBKY O0YYaIOIIMXCS U MOCISAYIOIIee
caMooIIpe/ielIeHUE B BEIOOpE HaNpaBiieHUs] 00y4eHHUs B MPOPUIBHBIX KIIaccax.

VYray6nénHoe u3yueHne XUMUU CIIOCOOCTBYET pean3aliy 3a7a4d NpoecCuOHaIbHON OpUEHTALNU 1
HaIpaBJICHO Ha MPEAOCTABICHHE BO3MOXXHOCTH KaXKA0MY 00ydaromeMycs MposiBUTh CBOU
MHTEJUIEKTyalIbHbIE M TBOPUYECKHE CIIOCOOHOCTH NP U3Y4YEHUH Y4eOHOr 0 MpeaMeTa, HeoOX0AUMBIE IS
NPOAOIDKEHHs 00pa30BaHuUs U JalbHEHIIECH TPyAOBON AEATENBHOCTH B cdepax, onpenenéHubix Ctparernet
Hay4HO-TEXHOJIOTHYecKoro passutus Poccuiickoit denepanuu.

Ob6pa3oBarenbHble QYHKIMH TpeaMeTa « XUMU), U3y4aeMOro Ha yriIyOJEéHHOM YPOBHE, peaTn3yloTcs B
nporecce GOpMUPOBAHUS 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS,
HAYYHOH OCHOBBI ITUPOKOTO CIIEKTPAa COBPEMEHHBIX TEXHOJIOTUH, 00J1aCTH MPAKTUUECKOM AeTETbHOCTH
YeJI0BEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3aa4a PeaMeTa COCTOUT HE TOJIBKO B
(bOopMHPOBaHUN CHCTEMbI XUMUYECKUX 3HAHUN — BaKHEUITNX (PAaKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, TOCTYHBIX 0000IIEHNIT MUPOBO33PEHUECKOTO XapaKTepa, A3blka HayKH, HO M B TPUOOIIEHNH K
HAYYHBIM METOJIaM TO3HAHUS IIPH N3YYEHUH BELIECTB U XUMHUECKUX PEAKIINM, a TaKkKe B ((OPMUPOBAHUU U
Pa3BUTHH [TO3HABATENIBHBIX YMEHHUH U CIIOCOOOB AEATENbHOCTH U UX IPUMEHEHUH B yUeOHO-I103HaBaTEIbHON
1 y4eOHO-UCCIIeI0BATEIbCKON AeITEeIbHOCTH, OCBOCHHEM MPaBMII O€30M1aCHOT0 OOpaIlEHus C BEIIECTBAMH B
NOBCEIHEBHOH kn3HU. O0yUeHHEe YMEHHUIO YUUTHCS U IIPOJOJIKATh CBOE 00pa30BaHNE CAMOCTOSITEIILHO
CTaHOBHTCS OJTHOU M3 BaKHEHIINX (QyHKIHMI yueOHOTO Mpeamera.

Ienu n3yuenus nmpeamera B IpOrpaMMe OTPakaroT COBPEMEHHBIE IIPUOPUTETHI B CUCTEME OCHOBHOTO

o01iero o0pazoBaHus: HAPABICHHOCTh O0YUYEHHSI HA Pa3BUTUE U CAMOPA3BUTHE JIMYHOCTH, (POPMHUPOBAHUE
e€ MHTEJUIEKTa U 001IeH KyIbTypBI.

[enu n3yyenus yueOHOro npeamera «XuMus» B § Kiacce Ha yriryOJ€HHOM ypOBHE COCTOST B CIEAYIOLIEM:
— ®opmupoBaHUE HHTEIIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,

COTPYJITHUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHIO PEIIEHUH, CIIOCOOHOM afanTHPOBAThHCS K
OBICTPOMEHSIOLTUMCS YCIIOBHSIM JKU3HU;

— (bOpMI/IpOBaHI/IG CHCTEMBI XMMHUECKNX 3HAHUN KaK KOMITOHECHTA GCTGCTBCHHO-Hay‘-IHOI\/'I KapTUHLBL
MHpa, KaK OCHOBBI IJIsI TIOHUMAaHUW A XUMHYECKOM CTOPOHBI SIBIICHUI OKpYyKaromero Mmupa, OCBOCHUC



SA3bIKA HAYKH,

— MPUOOIICHHUE YUAIINXCS K CAMOCTOSATEILHOM M03HABATEILHON M UCCIIEIOBATEIBCKON JEATEILHOCTH,
K HAyYHBIM METOJIaM TTO3HaHUsI, POPMUPOBAHUE MOTHBAIIUN U PA3BUTHE CIIOCOOHOCTEN K M3yUYCHHIO
XUMHMH;

— ¢opmupoBanue obmel GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCJIE
YMEHHH OOBSICHITH U OIICHUBATH SIBIICHUSI OKPY>KAIOIIET0 MUPA, UCIIOJIB3Ys 3HAHUS U OTIBIT,
MOJTyYEHHBIC MTPU U3YyUYECHUN XUMUU, IPUMEHSTH UX TPU PEIICHUHU MPOOIIeM B ITOBCETHEBHOM KU3HU U
TPYZIOBOM ACATEIBHOCTH;

— pa3BUTHE Y 00YYAIOIINUXCS HHTEPECA K H3yUCHUIO XUMHUH U chepaM IesTEIbHOCTH, CBSI3aHHBIM C
XUMHEH, MOTHBAIIHS K 0CO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOUIISI U HAITPABICHHOCTH
JATBHEUIIET0 00yUeHUs;

— OCO3HAHME [IEHHOCTU XUMHUYECKUX 3HAHUM B )KU3HU YeJIOBEKa; MOBBILICHHE YPOBHS SKOJIOTMUECKOM
KYJIbTYPbI, HENPUATHE NCUCTBUM, MPUHOCIIIUX BPE OKPY>KAIOIIEH Cpelie U 3J0POBBIO JIFOACH;

— mnpuodpereHue 00yUyarouMMUCS ONbITa CAMOIIO3HAHNUS, KJIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX JIsl pa3JIUYHBIX BUJIOB JI€ATEIbHOCTH.

MECTO YYEBHOI'O IPE/IMETA «XUMMUS1» B YYHEBHOM IIJIAHE

B cucreme ocHOBHOT0 00111eT0 00pa30BaHUsl XUMUS SIBIISIETCS 0043aTEIbHBIM YUEOHBIM IPEIMETOM,
KOTOPBIN BXOJUT B COCTaB MpeIMeTHON 00macTu « EcTecTBeHHO-HaYYHBIE TIPEIMETHD».

VY4eOHBIM MJIaHOM Ha U3yUeHHE XMMUHU Ha yrIyOJEHHOM YpOBHE B 8 Ki1acce MOXKET ObITh 0TBeeHO 1o 102 u
(3 u B Hexemo) win 136 1 (4 94 B HeNeNi0), T.€. 2 4 B HeAe o 3a cu€T ooOs3aTenbHoi yactu OOIT OO0 u 1—2
v 3a cuét yactu OOIT OO0, popmupyeMoii yuacTHUKaMU 00pa30BaTENbHBIX OTHOIICHUA.



COJEPKXAHUE YYEBHOI'O ITIPEJIMETA

HepBOHa‘IaJIBHbIe XHUMHNYECCKHUE NMTOHATHUSA
Xumusi — eaoicnas obacmes ecmecmeo3HaHus u I’lpaKmMQQCKOIZ OessmenbHOCMU 4el08eKd. Hpedjwem
xumuu. Ponb xumuu 6 dHcusnu 4enosexa. KpaTKI/Ie CBCACHU 00 HCTOPUH BOSHUKHOBCHHUSA U PAa3BUTUA XUMHUH.

Xumus B cucreMe HaykK. Tena u BemectBa. Pu3ndeckrue 1 XUMUYECKHE CBOMCTBA BEILIECTB. ATperaTHbie
COCTOSIHUS BEIILIECTB.

[TonsATHE O TEOPETUYECKUX U IMIUPUUECKUX METOaX MO3HAHUS B €CTECTBEHHBIX Haykax. [IpeacraBieHus
0 Hay4YHOM MO3HAHUU Ha SMIIUPUYECKOM ypOBHE: HAOJIOICHIE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBaHUE,
BBIUHCJICHHE; HA TEOPETUUYECKOM YpOBHE: Hay4yHbIe (aKThl, IpoOIeMa, TUII0Te3a, TEOPHs, 3aKOH. S3BIK
XUMUHU. ICTOYHUKN XUMHUYECKON HH(POPMAIIHIH.

[Tonsarue o metonax paboThl ¢ XUMUYECKUMU BemecTBaMu. O00py10BaHKE IKOIBHON XUMHYECKON
naboparopun. [IpaBuia 6e3omacHOro 0OpaIieHus ¢ BEIeCTBAMHU U J1a00paTOPHBIM 000PYI0BAHUEM.

UYuctele BemecTBa U cMecu. [Ipupoanbie cMecu: BO3yX, IPUPOAHBI ra3, He(Th, IPUPOTHBIE BOJIHI,
roprle HOpOI[I:I nu MI/IHepa.HBI. HOHHTI/IG O TOMOI'CHHBIX 1N FeTepOI‘eHHBIX CMCCiX. CHOCOGBI pasz[eneHmI
cMecell. OYnCcTKA BEMIECTB.

JdemMoHcTpauuu

1. JTaboparopHoe 00opytoBaHHUE.

2. Pa3nuyHbie BUBI XUMUYECKOUM MOCYIbI.

3. O0Opa3ibl BEmIeCTB.

4. CriocoOsbI pazenenus cMeceit ((pribTpoBaHue, BhIapUBaHUE, JUCTHILISAINS, XpoMaTorpadus).
JlaGopaTopHble U NpakTHYecKHe PadoThI

Jlabopamopnvie onvimol
1. U3ydenne u onucanue (GU3NISCKUX CBOMCTB 00pa3IOB HEOPTAHMYECKUX BEIIIECTB.

2. V3ydenne cmocoOoOB pa3iesieHns CMece (C TOMOIIbIO0 MarHUTa).
IIpaxmuyeckue pabomoi
Ne 1. IIpaBuna pa®oTsl B 1abopaTopuu U MpUEMBI 00palieHus ¢ 1a00paTOPHBIM 000y I0BaHUEM.
Ne 2. Paznenenue cMmeceit (Ha mpuMepe OUYMCTKH TTIOBApEHHOW COJIH).
Bewecmea u xumuueckue peakyuy. ATOMBI 1 MOJEKYJbl. XUMUYECKHE 3JIeMEHThl. CHMBOIIBI XUMUYECKUX

anemMeHTOB. [IpocTeie U ciokHbIE BemecTsa. Merauibl 1 HeMeTaulbl. BenecTsa MOJIEKYJIIpHOTO U
HEMOJIEKYJISIPHOIO CTPOCHHSL.

Xumnueckasi popmyina. BaneHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BeniecTB. OrnpeieneHue BaICHTHOCTH 3JIEMEHTOB 110 (JOpMyJIaM OMHAPHBIX COSAMHEHHUH U COCTaBIICHUE
¢dopMy OMHAPHBIX COCTUHEHUH TI0 BAJIGHTHOCTH 3JIeMeHTOB. OTHOCHTENIbHAS aTOMHAsl Macca.

OTtHocuTenbHAs MOJIEKYJIIPHAs Macca. MaccoBast 40l XUMUYECKOTO 2JIEMEHTa B coenHennu. Haxoxnenue
npocTteiiel (opMyJIbl BEIIECTBA [0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KonnuectBo BeniectBa. Moisb. Mossipaast Macca. B3auMocCBsI3b KOJTMYECTBA, MAaCChl M YKMCJIa CTPYKTYPHBIX
enuHUIl BerecTBa. Pacu€Tel mo popmynam XxuMudeckux coequHeHu. MosipHas Macca CMECH BEIIECTB.

MomnbHast 071 XUMHUYECKOTO JIEMEHTa B coeqnHeHnn. Haxoxxnenne npocreiiei popmMyIibl BeliecTna
IMOMOJIBHBIM JOISM DJIEMEHTOB.

DuU3nYeCKNEe U XUMUYECKHE ABJICHUA. XMMHUYECKAs peaklus U €€ IPU3HAKU. Y CIIOBUS IPOTEKAHUS
XUMHUYECKHUX peaKkMid. 3aKOH COXpaHEHMsI MAcChl BEILECTB. ATOMHO-MOJIEKYJIsipHas Teopus. JKu3Hp u
nestenbHocTh M. B. JIomoHOocoBa. XuMunueckue ypaBHEHUS. THUIIBI XUMUYECKUX PEAKIU (COeINHEHUS,
pasioXeHus, 3aMelieHns, oOMeHa). PacdéTel Mo XMMUYECKHM YPaBHEHHSIM.

IKcnepumenmanvHoe uzyueHue ewjecms U seieHul. 3HaKOMCTBO ¢ XMMUUYECKOHM MTOCYA0M, C MpaBUIaMu
paboThl B 1abopaTopuu U mpuémMamu oOparieHus ¢ JJabopaTopHbIM 000PYA0BAHUEM; U3YUCHUE U ONMCAHHE
¢bu3nyecKrux cBOMCTB 00pa31l0B HEOPraHWYECKUX BELIECTB — METANIOB M HEMETAJUIOB; HAOI0IeHHE



¢dusnueckux (IJIaBJICHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHKE caXxapa B CTYIKE, KUIICHUE Y KOHJICHCAITUS BOJIbI)
U XUMHUYECKUX (TOpEHUE CBEYH, MPOKAIMBAHHE METHON MTPOBOJIOKH, B3aUMOIEHCTBHIE CO/IBI HIIK MeJa ¢
COJISTHOM KHCITOTOM) SIBJICHUI; 03HAKOMJICHHE C 00pa3IlaMy BEIIECTB KOJIMYECTBOM | MOIIb; HAOIIOACHHE U
OIMCaHNE PU3HAKOB MPOTEKAHU XUMUYECKUX PeakIuil (pa3ioKeHue caxapa, B3auMOICHCTBUE CEPHOM
KHCIIOTHI C XJIOPHJIOM Oapwsi, MOy4eHHe U paznokenue ruapokcuna meau (I1) mpu HarpeBanum,
B3aUMOJICHCTBHE kele3a ¢ pactBopoM coiu meau (I11)); nzydenne cmocoboB pasneneHus cMecei (¢
MOMOUIbIO0 MarHuTa, GUILTPOBAHKE, BbIMIAPUBAHUE, TUCTUIUIALUSA, XpoMaTorpadus), MpoBeIeHuEe OUUCTKU
MMOBapEHHOH COJH; HAOJII0ICHNE U OMMCAHUE OMBITOB, HILTIOCTPUPYIOIINX 3aKOH COXPAaHEHUSI MacCHI.

JdemMoHcTpauuu
1. ®usnueckue sBIeHU (pacTUpaHHe caxapa B CTYINKE, KUTIEHHE U KOHACHCAIUs BOJbI U T. J1.).
2. Xumudeckue sBIIeHUs (pa3ioKeHHE caxapa, B3aMMOJICHCTBHE JKeJie3a C CePOd, B3aUMOCHCTBHE CEPHOU
KHCIIOTHI C XJIOPHUJIOM Oapusi, moydeHue u paznoxenue runpokcuna meau(ll), B3anmonerictsue xenesa ¢
pactBopoMm cosin Meau(Il), B3aumozeiicTBre CObl MIIM MENA C COISTHOM KUCIOTOM).
3. OOpa31pl BEeIeCTB KOJUIECTBOM | MOJTb.
4. OnpIThI, WIUTFOCTPUPYIOLINE 3aKOH COXPAHEHUSI MACCHhI.

JlabopaTopHble U NpaKkTHYecKue padoThl

JlabopamopHvie onvimoi
1. O3HakomiieHUE ¢ 00pa3laMu MPOCTHIX (METAIOB M HEMETAJIIOB) U CIIOKHBIX BEIIIECTB.
2. Habmonenue pusnueckux (TUtaBieHUE BOCKA, TasTHUE JIb/IA) U XUMUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBAaHNUE MEAHOMN MPOBOJIOKH) SIBJICHUH.
3. Habmroienue u onucanue Npu3HaKoB MPOTEKaHUs XUMUUYECKUX pPEeaKlUi pa3HbIX TUIIOB.
4. HabnroieHre U ONMCaHUE OMBITOB, WILTIOCTPUPYIOIINUX 3aKOH COXPaHEHUS! MacCHI.
5. O3HaKOMJIEHUE C MOJIENISIMA aTOMOB U MOJIEKYJL.

Bouruncienus
— OTHOCUTEIHHON MOJIEKYJISIPHOM MacChl BEIIECTB, MOJISIPHOI MacChl, MacChl BEIIECTB M KOJIMYECTBA
BELIECTBA;
— MAacCOBOM J10JIM XMMHYECKOTO 3JIeMeHTa 10 GopMyJie COeTUHEHUS;
— npocTeinieil GopMyJibl BEIIeCTBa 10 MAaCCOBBIM MIIM MOJIBHBIM JIOJISIM 3JIEMEHTOB;
— 110 YpaBHEHUSIM XUMHUYECKOHM peaKkIMu: KOJIMYECTBA BEIIECTBA, MAacChl 10 U3BECTHOMY KOJIUYECTBY
BELIECTBA, MACCE PEareHTOB WM MPOYKTOB peaKuu

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

IIpeocmasnenus o eazax. Bozmyx — cmech razos. CoctaB Bo3ayxa. [Tonstue o razax. 3akoH ABorajpo.
Mossipablii 00bE€M ra3oB. OTHOCUTENBHAS TUIOTHOCTH Ta30B. OnpeiesieHne OTHOCUTEIbHON MOJICKYJISIPHOM
Macchl ra3000pa3HOro BEIIECTBA 110 U3BECTHOM OTHOCUTENbHON TIOTHOCTH. OOBEMHBIE OTHOIICHUSI Fa30B
MIPU XUMUYECKHUX PEAKIIUIX.

Kucnopoo — snemenT u npocroe BeriecTBo. HaxoxxaeHne Kuciopoaa B Ipupoe, Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA (PeaKIMK TOpPeHHs ¥ OKUciIeHus ). [Iporiecchl okucaeHus B )kuBo npupojie. OKCHIbI.
[Tpumenenue kucnopoaa. CrocoObl MOTyYSHHUS KUCIOPOa B JIAOOPaTOPUH U TPOMBIIIIEHHOCTH. [ToHsATHE 0
karanuzarope. Kpyropopot kucinoposa B npupoje. O30H — aJIoTponHas MOIUPHUKAIHS KHCIOPOIA.
O30HOBBII CJI0M, €r0 3HAaYEHUE IS KUBBIX OpraHU3MOB. Pa3zpylieHre 030HOBOTO CJ0sl.

TennoBoii 3¢ (hekT XUMUUECKOH peakinu, TePMOXUMUYECKIE YPAaBHEHUS, 9K30- U SHAOTCPMUUECKUE
peakuuu. TorumBo. Mcnons3oBaHue yriig 1 METaHa B KQUECTBE TOIUIMBA. 3arpsi3HeHHE Bo3ayxa. [lonsaTue o
MapHUKOBOM 3 (deKTe.

JdemoHcTpauuu
1. KauecTBeHHOE onpeeeHrne KUCI0po/ia Mpy MOMOIIU TIACIOIICH JTYYHHKH.

2. KonmnuecTBeHHOE OmpeiesIieHNuEe COoIepKaHusI KHCIOPO/ia B BO3IyXeE.



3. [lonyuenue, coOupanue U U3y4eHUE CBOMCTB KUCIOPO/Ia.
4. HabmroieHne B3aMOJICHCTBUS BEIIECTB C KUCIOPOJAOM U YCIIOBUM BO3HUKHOBEHHS U TIPEKPAIICHUS
TOpPEHUS.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl

Jlabopamopmubwiii onvim

1. O3nakoMiieHHE ¢ 0Opa3iiaMy OKCHIOB U ONTUCAHNE UX CBOWCTB.

IIpaxmuueckasa paboma

Ne 3. [Tonyuenue u cobupanue KMCIOPO/Ia, U3YUYECHUE €T0 CBOMCTB.

Boeruunciaenust
— 00b€Ma, KOJIMYEeCTBA BEILlECTBA I'a3a 10 U3BECTHOMY €r0 KOJIMYECTBY BelIeCTBa, 00bEMY;
— OTHOCHUTEBHOM MIOTHOCTH Ta30B;
— OTHOCHUTEIIbHOW MOJIEKYJISIPHOM MacCChl Ta3a Mo W3BECTHOW OTHOCUTEIBHOM MJIOTHOCTH;
— 00BEMOB Ta30B 110 YPaBHEHUIO XUMHUYECKOM peaKinu;
— 110 YpaBHEHUSIM XUMUYECKOM peaKkIuu: KOJIMYECTBA BeIleCTBa, 00bEMa, MAaCChI IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00hEMY, Macce PeareHTOB WM IPOAYKTOB PEAKITUI

Booopoo — anemeHT 1 npocToe BemiecTBo. Haxoxxienue Bo1opoaa B mpupoae, Gpuznyeckue 1 XuMUIecKue
CBOWCTBa, MPUMEHEHUE, ClIOcOOkI mony4yenus. [loHsTHE 0 KucnoTax u coisix. Micronb30BaHue BOAOPOA B
KaueCTBE TOIUIUBA.

JdemoHcTpauuu
1. [Tonyuenue, cobupanue U pacro3HaBaHKUE BOJIOPO/IA.
2. 'openue Bomopoaa.
3. B3zaumopetictBue Bogopona ¢ okcuaoM meau(1l).

JlabopaTopHble U NpaKkTHYecKue padoTbl

Jlabopamopnuiii onvim

BzaumopeicTBue KUCIOT ¢ METAJUIAMH.

Ipakxmuueckasa paboma

Ne 4., TTonyuenue u cobupanue BOA0pOaa, U3yUYE€HHE €ro CBONCTB.

Bouruucienus
— 00b€Ma, KOJIMYECTBA BEIIIECTBA T'a3a 110 U3BECTHOMY €0 KOJIMYECTBY BEIIECTBA MU 00BEMY;
— 00BEMOB T'a30B 110 YPaBHEHUIO XUMHUUYECKOI peaknu;
— 110 YpaBHEHUSIM XUMHUYECKOW PEaKIMu: KOJIMUECTBA BEIIECTBA, 00hEMA, MACCHI I10 H3BECTHOMY
KOJIMYECTBY BEILIECTBA, 00bEMY, Macce peareHTOB WK IPOAYKTOB PEaKIMU

Booa. ®usnueckue cBoiicTBa Bojbl. Bona kak pactBoputens. PactBopsl. HackllieHHbIE U HEHACBILIICHHbIE
pactBopbl. PacTBOpuMOCTH BeniecTB B Boje. DakTopbl, BIUAIONINE HA PACTBOPUMOCTD TBEPIBIX U
ra3000pa3HbIX BemecTB. CrocoObl BEIPaXKEHHS KOHIICHTPAIIMH PACTBOPOB: MacCOBasi A0JS pACTBOPEHHOTO
BEILIECTBA, MOJISIPHAS. KOHUEHTpaus. Posib pacTBOPOB B IPUPOJIE U B )KU3HU YEIOBEKA.

Xumudeckue cBoiictBa Bojbl. [TonsaTtue 06 ocnoBanusx. [lonsitue 06 nuaukaropax. Kpyropopot BoibI B
pupojie. 3arpsi3HEHNE NPUPOIHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

JdemMoHcTpauuu
1. DneKTpoau3 BOAbl; CHHTE3 BOIBI.
2. BzaumonelicTBre BOJIbI C METAJITIaMU (HATPUEM U KaJIbIMEM), C OKCHIAMH METAILJIOB.
3. MccnenoBanue pacTBOPOB KUCIIOT U MIEJIOYEH C MOMOIIbIO HHANKATOPOB.

JlaGopaTopHble U MpakTH4YecKHe padoThl
Jlabopamopnvie onvimol
1. UccnenoBanne 0cOOEHHOCTEHN pacTBOPEHHUS BEIIECTB C PA3IMYHON paCTBOPUMOCTHIO.

2. [TpurotoBiieHUE PaCTBOPOB € ONPEACIEHHON MOJISIPHON KOHIIEHTpalMel paCTBOPEHHOTO BEILIECTRA.



Ipaxmuueckasa paboma
Ne 5. ITpurotoBiieHuE pacCTBOPOB € ONPEACIEHHON MacCCOBOM 1071€i PAaCTBOPEHHOTO BEILIECTBA.
[IpuroToBneHne pacTBOPOB C ONMPEIECTEHHON MOJISIPHOM KOHIIEHTPAIIMEN PACTBOPEHHOTO BEIIECTBA.
Beruuciaenus
— C HCTOJIb30BaHUEM MOHSTHUS «MAcCcoBasi J0JIsl BEILIECTBA B PACTBOPEY;
— C MCTOJIb30BaHUEM MOHSTHUS «MOJIIPHAsl KOHLIEHTPAIKUs PAaCTBOPEHHOTO BEIIECTBAY,;

— C UCMOJIb30BaHUEM I'pa)MKOB PACTBOPUMOCTH AJIsl PACYETOB PACTBOPUMOCTH BEUIECTB
Knaccugurkayus neopeanuueckux coedunenuti. Oxcunpl. Kiaccupukanuusi oKCHI0B: coneodpasyronme
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIE) U HeconeoOpa3zyromue. MexayHapoaHas HOMEHKIATypa OKCHIOB.

TpuBunanbHble Ha3BaHUs OKCUI0B. PU3NUECKUE U XapaKTEPHbIE XUMUUECKUE CBOMCTBA OKCUIOB
(B3auMoelicTBHE C BOJIOM, C KUCIOTaMU M OCHOBaHUSIMMU, C APYTUMHU okcuaamu). [lodyyeHre okcuaoB.

[TonsiTre 0 rUAPOKCUIAX — OCHOBAHUAX U KHCIOpoacoaepkamux kucnortax. Kucnorel. Knaccudukanus
KHUCJIOT. MeXIyHapoiHass HOMEHKJIATypa U TPUBHAJIbHBIC HAa3BaHUs KUCIOT. DU3nYeCcKrue U XUMUYECKUE
CBOMCTBA KHCIIOT (B3aMMOJICHCTBHE ¢ METAJIJIaMH, C OKCUAMH METAJJIOB, OCHOBAHHSIMH H COJISIMH). Psin
aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenue kucnot. Kuciotsl B npupoje, IpuMEHEHUE
BOKHEUIIMX KUCIOT.

OcHoBanus. Kmaccudukamnuss OCHOBaHHI: METOYN U HEPACTBOPUMBIC OCHOBaHUs. MexXyHapoIHas
HOMEHKJIaTypa ocHoBaHUH. TpuBnanbHble Ha3BaHUsl ocHOBaHuUM. [1l€noun, ux cBoiicTBa (B3aMMOJEHCTBUE C
KHCIIOTHBIMHU OKCHJIaMU, KUCJIIOTAaMH U COJIIMU) U CIIOCOOBI MosTyueHus. HepacTBopuMble OCHOBaHUS, UX
CBOICTBA (B3aMMOJICUCTBUE C KUCIOTaMH) U CIIOoco0bI osrydeHust. AmporepHocTs. [Tonarue 06
amM(pOTEepHBIX TUAPOKCcHUIaX(HA TpUMEpe TUAPOKCHUIIOB IMHKA U ATFOMUHUS ): XUMUYECKIE CBOHCTBA
(B3auMOJIECTBHE C KUCIOTAMHU U LIEJI0YaMH) U MOJTyUYEHHE.

Counu (cpennue, KUCiIble, OCHOBHBIE, IBOWHBIC). MeXTyHapoaHas HOMEHKJIaTypa conell. TpuBuaabHbIe
Ha3BaHUs cosiel. PU3NYECKUE U XapAKTEPHbIE XUMUUYECKHE CBOMCTBA HA IPUMEPE CPEAHUX COJIEH.
ITonmyuenue coen.

['eHeTnyecKas CBA3b MEXAY KJIACCAMH HEOPraHMYECKUX COCIUHCHUM.

Oxcnepumenmanvroe usyuenue eewecmes U A61eHull: KOJTUIeCTBEHHOE ONPEEIICHNE COEP/KAHUS
KHCJIOPOJa B BO3/AyXe; MOIy4YeHUE, cOOMpaHue, pacro3HaBaHUe U H3yYeHHUE CBOMCTB KHCIOPO/a;
HaOJI0ICHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOIOM U YCIOBUI BOSHUKHOBEHHSI U TIPEKPAILICHHS TOPEHUS;
O3HaKOMJIEHHE ¢ 00pa3IiaMy OKCHOB U OIMCAaHHUE UX CBOWCTB; MOIy4YeHUE, COOMpaHue, paclio3HaBaHUE U
U3y4EeHHE CBOMCTB BOJIOpOAa (TOpeHKeE); B3auMoAeicTBre Bogopoa ¢ okcuaom Meau (II); nccnenosanue
0c00OEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMUYHON PACTBOPUMOCTHIO; IPUTOTOBJICHUE PACTBOPOB C
OIpeeI€HHON MacCOBOU J10JIEW PAaCTBOPEHHOIO BEILIECTBA; IIPUTOTOBJIICHUE PACTBOPOB C ONPEACIEHHON
MOJISIPHOW KOHIIEHTpalMeld pacTBOPEHHOIO BEIIECTBA; B3aMMOJIEUCTBUE BOJIBI C METAJNIAMU (HATPUEM U
KaJIbIIEM); OIpeIeNICHHE PACTBOPOB KUCIIOT M LIEN0YEH ¢ TOMOIIBIO0 HHINKATOPOB; UCCIIE0BaHIE 00pa3IoB
HEOpPraHMUYECKUX BEIECTB Pa3IMUHBIX KJIACCOB; N3yUYEHHE B3auMoieicTBus okcuaa meau (I1) ¢ pactBopom
CEPHOU KHUCJIOTHI, KUCJIOT ¢ METAJUIAMHU, PEAaKLIM HEUTpaIu3alyy; I0Jy4eHHEe HEPAaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOI'0 METaJlIa IPYTUM U3 PACTBOPA COJIM; B3aUMOJECHCTBHAE THAPOKCHIA IMHKA C paCTBOpaMu
KHCJIOT U IIEJIOUEH; PEeLIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPraHMYECKHUX

COEIUHEHUN .

JdemoHcTpauuu
1. O0pa3ipl HEOPraHUYECKUX BEIIECTB PA3IMIHBIX
KJIaCCOB.

2. OnbITH, WUTIOCTPUPYIOIINE XUMUYECKHE CBOMCTBA KJIACCOB HEOPTaHUYECKUX BELIECTB.

3. OnpIThI, IEMOHCTPUPYIOLINE TEHETUUECKHUE CBA3M MEK/Y BELIECTBAMU, COCTABIISAIOIIMMU T€HETUYECKUE
Ps/IbI METaJIa U HEMEeTaJljIa: TOPeHHE KabLus (Cepbl) B KUCIOPO/Ie, PACTBOPEHHUE 00Pa3yIOIIErocss OKCHA B
BOJIE U UCIIBITAHUE TIOJYYEHHOTO PacTBOpa MHIANKATOPOM.



4. KonnyecTBEHHOE U3YyUYECHHE PEaKIIMU HEUTpaInu3aluu.

5. CBoiicTBa aM()OTEpPHBIX OKCHUIOB ¥ THIPOKCHIOB.

JlabopaTopHble U NpaKkTHYecKue padoTbl

JlabopamopHvie onvimoi

. Onpezenennie pacTBOPOB KUCIOT U IIEI0UYEH C TOMOIIBIO HHAUKATOPOB.
. U3y4yeHune B3auMOICMCTBUS KUCIIOT C METAJNIAMH, PEAKIIUI HEUTpaTU3alUu.
. B3aumopeiictBue pactBopa cepHoil kucinotsl ¢ okcugom meau(Il).

. [lomy4yeHne HepacTBOPUMBIX OCHOBAHU.

. BzaumopeiicTBue HepacCTBOPUMBIX OCHOBAHUH C KHCJIOTAMHU.

. Paznoxenune ruapoxcuna meau(Il) npu HarpeBanuu.

. BeiTecHeHHe oHOrO MeTalljia APYTUM U3 PacTBOPA COJIH.

. BzaumopeiicTBue ruApoKCcCuIa MUHKA C PACTBOPAMH KUCIIOT U LIETOYEH.

O 00 1 &N B~ W N =

. CrtocoOblI mosryueHust Comnei.

Ilpakmuueckas paboma

No 6. Pemienne sxcnepuMeHTaIbHbBIX 3a/1a4 10 TeMe « OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUIN.
Borunciaenus

— 110 YpaBHEHUSIM XUMHUYECKOW PEaKIMu: KOJIMUECTBA BEIIECTBA, 00hEMA, MACCHI I10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY, MacCce pearecHTOB WK MPOAYKTOB PEaKIIUH;

— MAacChI MPOAYKTa PEaKIuu 10 U3BECTHON Macce OJTHOTO U3 MCXOIHBIX BEIIECTB, B3STOTO B BUJIE PACTBOPA,
CoJIepKalllero ONpeaeIEHHYI0 MaCCOBYIO OO0 PACTBOPEHHOTO BEIIECTBA

IHepuoauveckuii 3akon u [leprnoanyeckas cucrema xumuueckux j1emMenToB /. U. Menaeneena.

CtpoeHue aToM0B. XuUMU4ecKas cB3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUI

[TepBble MOMBITKY KJIaCCU(PUKAIUU XUMUYECKUX 31eMeHTOB. [loHsATHE 0 rpynmnax (ceMeicTBax) CXOIHbIX
AJIEMEHTOB: IIEJOYHBIX U IIEIOYHO3EMETbHBIX MeTalllaX, rajJoreHax, HHEPTHBIX (01aropoaHbIX) ra3ax.
DeMeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[Tepuoanueckuii 3akoH. OTkpeiTHE [lepuoauueckoro 3akoHa. [lepuoanueckas cucteMa XUuMHYECKUX
anemenToB J[. . MenaeneeBa. KopoTkoneprnoanas u nimuHHONIEproHAs Gopmbl Ta0auIsl «Ilepuonnueckas
cucreMa xumuueckux anemeHToB /1. 1. Menneneesay. Ileproas! u rpynmnsl (A- u b-rpymisr).

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. PainoakTHBHOCTh. DJIEKTPOHBI. DIEKTPOHHAS
opOuTa k. JHEPreTHUECKHE YPOBHU U TIOTYPOBHH aTOMa; S-, P-, d-opOuTain. DJIeKTPOHHbBIE KOH(DUTYpaITUH
U 3JIEKTPOHHO-Tpaduueckue Gopmyssl aToMoB. DU3NUeCKHil CMbICT TOPSAIKOBOTO HOMEpPA, HOMEpa Mepruoia
U rpynnsl d5eMenTa. CTpoeHue 3JIEKTPOHHBIX 000JI04eK aTOMOB MEpBBIX 20 XUMUYECKUX 3JIEMEHTOB
ITepnonnueckoii cucremst 1. 1. MeHaeneesa: pacnpeneaeHue JIEKTPOHOB 10 SHEPIreTUYECKUM YPOBHSIM,
MOAYPOBHSM U opOuTamsam. @uzndeckuit cmbich [lepruoanueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUS PaJNyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 IpynnaM u rnepuojaM. 3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COEIMHEHU I
XUMHYECKUX 3JIEMEHTOB B IIEPUOJAX U TPyIIax. XapaKTEPUCTUKA XMMHUYECKOTO JIEMEHTA 10 €Tr0
nonoxxeHuto B [lepuoanueckoit cucreme J[. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akona u [lepuoauueckoil CUCTEMbI XUMHUYECKHUX JIEMEHTOB JJIsl Pa3BUTHS
Hayky U npakTuku. J[.M1.MenneneeB — y4€HbIN U IPAKJAHUH.

JdemoHcTpauuu

Tabmuna «I[leprogndeckas cuctema xuMudeckux s1uemMenToB J1. Y. MenneneeBay.

JlaGopaTopHble U NpakTHYeCKHe PadoThI
Jlabopamopnule onvimoi
1. O3nakomieHHe ¢ 0Opa3liaMi METAJIJIOB U HEMETAJUIOB.

2. MoaenupoBanue nocrpoenus [lepuoanueckoii cucremsl J[. 1. Menaeneesa



DJIEKTPOOTPUIIATETLHOCTh XUMHUYECKHUX 3JIEMEHTOB. XUMHUUYECKas CBS3b. BUABI XUMHUYECKON CBSI3H:
KOBAJICHTHAsI TOJISIPHAs CBS3b, KOBAJICHTHAS HETOJISIPHAS CBSI3b, HOHHAS CBSI3b. MexaHu3Mbl 00pa30BaHMS
KOBQJICHTHOW W MOHHOM CBSI3U. DJIEKTPOHHBIE M CTPYKTYpHBIC (hOpMYIIBI BemiecTB. KaTHOHBI M aHHOHBI.

Kpucramnuyeckue u amopdapie BemecTBa. THITH KPUCTAIUTMUECKUX PEHIETOK: HOHHAS, aTOMHAs,
MOJIEKYJISIpHAS U UX XapaKTePUCTHKH.

Crenenb okucienus. OnpesieieHne CTeneHeld OKUCIICHUS aTOMOB B OMHAPHBIX COSMHEHHUSIX.
OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIC peakiuu. [Iporiecchl OKUCIeHNs U BOCCTaHOBNIEeHUs. OKUCITUTENN U
BoccTtaHoBUTeNU. CoCTaBiIeHNE YPAaBHEHUH MPOCTHIX OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKITUI 1
paccTaHOBKa B HUX KO3(PPHUIIMEHTOB METOAOM AJIEKTPOHHOTO OajaHca.

JdemoHcTpauuu
1. Moaenu aToMOB, MOJIEKYJI.

2. O3HaKOMJICHHE ¢ MOJACIISIMHU KPUCTAIUTMYECKUX PEIIETOK MOBAPEHHOM cor, TpaduTa, TBEPIOTO OKCHIA
yriepona(lV).
3. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINHU: TOPEHUE, PEAKITUU PA3JI0KEHHUS, COCTMHEHUSI.

Borunciaenus
— 110 YpaBHEHUSM XUMHUYECKOW PEaKIMu: KOJIMIECTBA BEIIECTBA, 00hEMA, MACCHI T10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY, MacCce pearecHTOB WM MPOJAYKTOB PEaKIINH;

— MPOCTEUIIIeH MONEKYIIPHON (hOPMYJIBI BEIIECTBA IO U3BECTHBIM MAaCCOBBIM JIOJISIM JIEMEHTOB

OKcnepumenmanvHoe uzydieHue eewecms u s6jleHull. 03HAKOMJICHHE ¢ 00pa3IlaMyi METa/UIOB U HEMETAJIJIOB;
MOJEJIIUPOBAHNE CTPOCHUS MOJIEKYJI IIPHU MIOMOIIHM PUCYHKOB, MOJEIIEH, FJIEKTPOHHBIX U CTPYKTYPHBIX
(hopMyIT; TPOBEICHHE OIBITOB, MILTIOCTPUPYIOIIMX MTPUMEPHI OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITHi
(ropeHue, peakliuy pas3iokKeHHs], COEINHEHNU).

Me:xnpeamerHbie CBA3U

Peanuszanus MEXIpeIMETHBIX CBA3ECH NIPU U3yYEHUU XUMUU B 8 KJIacCe OCYILECTBIISETCS Yepe3
UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUI, IPUHATBIX B OTAEIBHBIX
€CTECTBCHHBIX HAyKaX.

OO01mue ecTecTBeHHO-HAYYHBIC TIOHATHS: SIBIICHUE (TIPOLIECC), HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaln3, CHHTE3, KJIaccu(uKaIus, MepuouIHOCTh, HAOMIOACHHE, YIKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPECHHE,
MOEb.

dusmka: siBIEHUS NPUPOJIbl, PU3NUECKUE SIBIECHUS, BELIECTBO, TENIO, (PU3MUECKHE BETUUUHBI, €JUHULIBI
U3MepeHus, 00bEM, Macca, arperaTHbIE COCTOSIHUE BEIIECTBA, ATOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
MOJIEKYJIa, CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIUTMYECKHUX) TE, JIEKTPUUECKHUH 3apsi,
KOJIMYECTBO TEIUIOTHI.

Buonorus: 6uocdepa, horocunres, mpoueccsl 0OMeHa BEIIECTB.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOITAeMbIe, TOTUIUBO,
BOJIHBIE PECYPCHI.

Texnonorust: TexHochepa, MPOU3BOICTBO, XUMUIESCKHE TEXHOIOTHH, CHIPhE, KOHCTPYKITMOHHBIE
MaTepuabl.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenne xumuu B 8 K1acce HAMPABJICHO HA JOCTIKEHUE O0YUYAIOIIMMHICS TUYHOCTHBIX, METAIIPEIMETHBIX
Y IPEIMETHBIX Pe3yIbTaTOB OCBOEHUS COJEpKaHUSI yUeOHOro mpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOrpaMMBbl OCHOBHOT'O OOIIIET0 00pa30BaHus JOCTUTAIOTCS B X0J€
o0ydYeHUsl XUMHH B €JUHCTBE YIEOHOW U BOCITUTATENHHOU e TeNbHOCTH OpraHu3aii B COOTBETCTBUHU C
TPaAULIMOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMH U JYyXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMH, IPUHATHIMU
B 00IIIECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U CIIOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHS
Y COLIMATN3AIUU 00yUJaIOITIXCS.

JIM9HOCTHBIE Pe3yIbTAaThl OTPAKAIOT OTPAKAIOT TOTOBHOCTH O0YYAIOIINXCSI PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTHBHBIX IICHHOCTHBIX OPUEHTAINN M paCITUPEHHE OTbITA JeSITEIHLHOCTH HA €€ OCHOBE, B TOM YHUCIIC B
JaCTHU:

IMaTpuoTHYECKOro BOCIUTAHUS:

MPOSIBIICHUE IICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HAYyYHOMY U HCTOPHUECKOMY
HACJIE/INIO; TOHUMaHKE 3HAYCHUSI XUMUYECKOH HayKN M TEXHOJIOTHH B )KH3HH COBPEMEHHOTO O0IIECTBa, B
pa3BUTHUU PKOHOMUKH POCCHM B CBOETO perruoHa;

I'paxxnanckoro BocnuTaHus:

MPEJICTABICHUE O COITUATBHBIX HOPMAaX W MPaBUIIaX MEKIUIHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
MPOSIBJICHNE KOMMYHHKATUBHOW KYJIBTYpBI B Pa3HOOOPA3HOW COBMECTHOM JICATEIILHOCTH; CTPEMIICHHE K
B3aMMOITIOHMMAHHIO M B3aMMOIIOMOIIM B TIPOIecce YIeOHOM U BHEYUYeOHOU AeSITeNbHOCTH; TOTOBHOCTD
OLIEHUBATh CBOE MOBEJICHHUE U TIOCTYITKMA CBOUX TOBAPHINEH C MO3UIIMY HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4E€TOM OCO3HAHUS TIOCTICICTBUN MTOCTYITKOB;

®opMHPOBaHNS IEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHUYECKUE TPEACTABICHHUS O BEIIECTBE M XUMUIECKOM PEAKIINHU, COOTBETCTBYIOIIIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M HEOOXOAUMBIC JJIsl TOHUMAHUS CYIIIHOCTH HAYYHON KapTHHBI
MUPa; OCO3HAHUE [IEHHOCTH HAyYHOTO TIO3HAHUS JUISI PA3BUTHS KaXKJOTO YEIIOBEKA U TIPOU3BOJUTEIBHBIX CHII
OO0IIIeCTBa B IIEJIOM, POJIM U MECTA HAYKU « XUMHS» B CHCTEME HAYYHBIX MTPEJCTABICHUI O 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOJIBI, B3AUMOCBSI3SX UEIOBEKA C IPUPOTHON M TEXHOJIOTUIECKOU CPEIOif;

MO3HABATEIbHAS MOTHBAIIHMS M UHTEPEC K 00YUCHHIO, TOTOBHOCTh U CIOCOOHOCTH K CAMOPAa3BUTHIO U
caM000pa30BaHMIO, K HUCCIICAOBATEIILCKOM NESTETFHOCTH, K OCO3HAHHOMY BHIOOPY HAIPABJICHUS U YPOBHS
JalbHEUIIero 00yYeHUS;

Bocnutanusi KyJbTypPhl 310POBbSI:

OCO3HaHHUE IIEHHOCTH XU3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKA HA 3JI0POBBIiA
00pa3 KU3HU; OCO3HAHUE MTOCIIEACTBUI 1 HEMPHUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aTKOTOJIS,
HApKOTHUKOB, KYpPEeHHsI ), HEOOXOAMMOCTH COOJIIOICHUS TIPABIII OE30IMACHOCTH MPU OOPAIICHHUH C
XUMHAYECKHMH BEIIECTBAMH B yUEOHBIX M JKU3HEHHBIX CHUTYAIIHSIX;

TpyaoBoro BoCIUTaHUA:

(opMHEpOBaHUE IICHHOCTHOTO OTHOIIEHHSI K TPYAOBOW ACATEIBHOCTH KaK €CTECTBEHHON MOTPEOHOCTH
YeNIOBEKa U K UCCIIEIOBATEILCKOM IeATeIhHOCTH KaK BRICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;
pa3BUTHE HHTEpeca K MPOPECCHsIM, CBSI3aHHBIM C XMMHUEH, B TOM YHCIIE K MpodeccusM HayqHOH chepsl,
OCO3HaHKE BO3MOKHOCTH CaMOpeaTn3aIuu B 3Toi chepe;

IKOJOrH4eCKOro0 BOCIIUTAHUA:

OCO3HaHHE HEOOXOUMOCTH OTHOIICHUS K MIPUPOIC KaK HCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€
CYIIIECTBOBAHHS; TTOBBIIICHUE YPOBHS SKOJIOTUICCKON KYJIbTYPBI: IPHOOPETCHUE OITBITA TUIAHUPOBAHUS
MOCTYIKOB ¥ OLIEHKH WX BO3MOHBIX TOCJIEICTBUN JJII OKPYXKAIOMIEH CPe/ibl; 0CO3HAHUE TII00ATBHOTO



XapakTepa 3KOJIOTHYeCKHX Mpo0IeM U MMyTel uX peuieHus; CnocoOHOCTh MPUMEHSTh 3HAHUSI, [TOyYaeMble
IIPY U3YYEHUH XUMUH, JUISl PELICHH 3a/1a4, CBA3aHHBIX C OKPY’KaIOLEH Cpenon;

AKTUBHOE HETIPUATHUE IEUCTBUM, IPUHOCALINX BPEIl OKPYIKAIOIIEH Cpelie; OCO3HAaHUE CBOEH POJIH KaK
rpaXJaHUHA U MIOTPEOUTEIIS B YCIOBUSAX B3aUMOCBSI3U MPUPOIHOM, TEXHOJIOTMYECKON U COIIMATILHOM Cpext;
TOTOBHOCTB K Y4aCTHIO B IIPAKTUYECKON ACATEIBHOCTH YKOJIOTHYECKOM HAIIPABICHHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl 00yUYaOIUXCsI, OCBOUBIINX OCHOBHYIO 00pa30BaTEIbHYIO TPOTPaAMMY
y4e0HOTO0 npeaMeTa « XUMHsD OCHOBHOTO 00IIero 00pa3oBaHusl, BKIIOYAIOT:

— YCBOEHHE MEXJIUCIUIUTMHAPHBIX (MEXKIPEIMETHBIX) MOHATHH, OTpa)karoliX MaTepruaibHOe
€MHCTBO MUPA U TPOIIECC MMO3HAHUS (BEIIECTBO, CBOMCTBO, YHEPTHS, SIBJICHUE, HAYYHBIN (aKT,
3aKOHOMEPHOCTh, TUTIOTE3a, 3aKOH, TEOPUSsl, HAOIIOICHHE, U3MEPECHHE, UCCIICIOBAHNE, YKCIIEPUMEHT U

ap.);

— OBJIaJICHUE YHUBEPCATLHBIMU YUEOHBIMHU JICHCTBHUSIMH (TIO3HABATEILHBIMU, KOMMYHHUKATHBHBIMH,
PeryJISTUBHBIMH ), BAXKHBIMU JJIS TOBBITIICHUS 2((HEKTUBHOCTH OCBOCHHS COJIEP)KaHUS YUeOHOTO
npenMeta, GopMUpOBaHUS KOMIIETCHIIUMN, a TAK)KE MTPOSKTHO-UCCIIEA0BATEIHCKON IEATEIBHOCTH
y4auuxcs B Kypce XUMUU;

— CIMOCOOHOCTh MX UCIOJIB30BaTh B yUeOHOM, O3HABATEILHON M COLIMAIEHON TTPaKTHKE.
OBnaneHue yHugepcaibHbMu NO3HABAMENbHLIMU Y4eOHbIMU OeUCMBUAMY BKITIOYACT:

Ba3zoBrble JJornuyeckue aeiicTBHA:

YMEHUS UCTIOIb30BATh MPUEMBI JIOTUYECKOTO MBIILJICHUS IIPU OCBOCHUH 3HAHUMN: PACKPBIBATh CMBICI
XUMHYECKUX TOHATUHN (BBIAENATH UX CYIIECTBEHHbIE IPU3HAKH, YCTAHABIMBATH B3AUMOCBS3b C JPYTUMHU
MOHATHUSIMH ); aHAJIU3UPOBATh, CPABHUBATH, 000011aTh, BRIOMPATh OCHOBAHUS JUIsl KJIacCU(UKALIUU 1
CUCTeMAaTH3allMi XUMUYECKHX BEIIECTB U XMMHUECKUX PEaKIIMii; yCTaHABINBATh IPUUNHHO-CJIEICTBEHHBIE
CBSI3M MEXIY OOBEKTaMU U3YUCHUS; CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTUBHBIC, e TyKTUBHBIC, TIO
aHAJIOTUHN); IpeyIaraTh KPUTEPUU U BBISBIATH OOIINE 3aKOHOMEPHOCTH U TPOTUBOPEYUS B U3y4aeMbIX
Mpolieccax U sIBJICHUSIX; JIeaTh BBIBOJIbI M 3aKJIIOUCHHUS;

YMEHHUS IPUMEHSATH B IpoIiecce MO3HAHUS NOHATUS (TIPEeIMETHBIE U METAIlPeIMETHBIE), CUMBOJINYECKHE
(3HAKOBBIC) MOJICITH, UCTIOJIE3YEMbIE B XUMHH, IPEOOPa30BBIBATH MOJICIbHBIC TPECTABICHUS —
XUMHYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMU4eckas popMyJia U ypaBHEHHE XUMHUYECKON PeaKIIMi — MPHU
pelIeHnr yueOHbIX 33/1a4; C YYETOM 3TUX MOJENIbHBIX MTPEICTAaBICHUM XapaKTepru30BaTh U3y4aeMble
XUMUYECKUE BEIIECTBA U XUMUUECKHUE PEAKIUU;

ba3oBble uccienoBaTebckue AeidcTBUS (METOAbI HAYYHOI0 O3HAHMS BElIECTB U SIBJICHUI):

YMEHUS MPUMEHSTh METO/Ibl HAYYHOT'O TTO3HAHUS BEILIECTB U SABJICHHUI Ha SMIIMPUUECKOM U TEOPETHUECKOM
YPOBHSIX B YUeOHOM IMO3HABATEIIHFHOM M MPOEKTHO-UCCIICIOBATEIBCKON e TETHHOCTH;

YMEHUS UCTIOIb30BATh MMOCTABIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U CAMOCTOSITEIIBHO
CTaBUTH BOIIPOCHI; aHATU3UPOBATH (DAKTHI, BBIABIATH U (POPMYJIMPOBATH MPOOIIEMY, OIIPENEIATh LIETb 1
3aJ1a4¥, COOTBETCTBYIOIINE PEIICHUIO MTPOOJIEMBI; MPeJiaraTh OMUCATENBHYIO HIIK O0BSICHUTEILHYIO
TUIOTE3Y U OCYLIECTBIISTH €€ TPOBEPKY;

YMEHHUS MPOBOIUTH U3MEPEHUSI HEOOXOIMMBIX TTApaMETPOB, BEIUMCIICHHUSI, MOJICTTUPOBAHUE, HAOTIOACHUS U
SKCIIEPUMEHTHI(peabHbIE U MBICIIEHHBIE), CAMOCTOSITENIbHO MPOTHO3UPOBAThH PE3YyJIbTaThl, POPMYINPOBATH
00001IIeHNS ¥ BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEOBAHMS, COCTABIATH OTUET O
MpoJieTTaHHOM padoTe;

IIpuemsbl pa6oTsl ¢ nHGoOpManHeii:

YMEHHS OPUEHTUPOBATHCS B PA3JIMYHbBIX HCTOYHUKAX HHPOpPMAINK (HAyUYHO-TIOMYJIsIpHAsl TUTepaTypa



XUMHYECKOTO COJIEpKaHusl, CIIPaBOYHbIE TOCcOOUs, pecypchl IHTepHeTa); aHaTu3upoBaTh HHPOPMAITUIO U
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUYNBOCTh, OTOUPATh U HHTEPIIPETUPOBATH
nH(OpMaIINIO, 3HAYUMYIO JUIS PelIeHus yueOHOH 3a1aun;

YMEHUS IPUMEHSTh Pa3JInYHbIC METOBI ¥ (POPMYyIIMPOBATH 3aIPOCHI ITPH MTOUCKE U 0TOOpe MHPOpMAIUH,
HE0OXOUMOM ISl BRITTOJTHEHUST YUEOHBIX 3a/1a4; UCIIOIh30BaTh HHPOPMAIIHOHHO-KOMMYHUKATUBHBIC
TEXHOJIOTUH U PA3JINIHBIC TOUCKOBBIC CHCTEMBI; CAMOCTOSITEILHO BEIOMPATH ONTUMAIIBHYIO (hopMy
npeAcTaBieHus HHGopMaruu (CXxeMbl, rpaduKu, TUarpaMMBbl, TAOIHIIBI, PUCYHKH U T. II.);

YMEHHSI HCTI0Ih30BATh HAYYHBIH SI3bIK B KAYECTBE CPeICTBA PabOTHI C XUMUYECKOM HH(DOpMaIHei;
MIPUMEHATHh MEXKIPEIMETHBIC ((PU3NUECKUEe U MAaTEeMAaTHUECKIE) 3HAKH U CUMBOJIBI, (OPMYJTHI,
ab0peBHaTypbl, HOMEHKIIATYPy, UCIOJIB30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOIIMYECKUE CPEICTBA
HaTJISTHOCTH.

OBnafieHne CUCTEMON YHUBEPCANLHBIX YUeOHbIX KOMMYHUKAMUBHBIX Oeticmeuii 00eCcTIeYnBaeT
c(OPMUPOBAHHOCTH COLIUAIbHBIX HAaBBIKOB OOIIEHMSI, COBMECTHOM JAESITEIbHOCTH, B TOM YHCIIE:

Ymenusi o61ennsi (MMCbMEHHON U YCTHON KOMMYHUKAIIAN):

MPEJICTaBIISATh MOTY4YeHHbBIE Pe3yIbTaThl I03HABATEIBHON JESATEIbHOCTH B YCTHBIX U MUCHMEHHBIX TEKCTAX;
myOJIUYHO BBICTYNATh C MIPE3EHTALMEN Pe3yIbTaTOB BBIIOJHEHUS XUMUYECKOTO 3KCIIEpUMEHTA
(uccnenoBaTeNbCKoi 1a00paTOPHON HITH MPAKTHUECKONW PabOThI, y4eOHOTO MPOEKTA);

B XOJI€ TMajiora U/uiu AUCKYCCUH 3a7aBaTh BOIIPOCHI 1O 00CYKIaeMOi TeMe U BHICKA3bIBAaTh UJCH,
(hopMyIIHPOBATH CBOU MPEUIOKECHHSI OTHOCUTEIHHO BHIMIOTHEHHUSI IPEITIOKEHHOM 3a/1a4H;

YMeHust yueOHOro COTpyAHUYeCTBA (TPYNIOBAasi KOMMYHUKALMSA):

y4acTBOBATh B TPYIIOBLIX (hOpMax paOOTHI: MIIAHUPOBATH OPTAHU3AIMIO COBMECTHOM PabOTHhI, ONIPEAETSATh
CBOIO POJIb, PACTIPEACTATH 3a7]a4l MEX/y YIEHAMH IPYIIIBL; BHITOIHATH CBOIO YaCTh padOTHI,
KOOPJIUHUPOBATH CBOM JCHCTBHS C JEHCTBUSAMU IPYTUX WICHOB KOMAH/IbI, ONPEIENISITh KPUTEPHH IO OI[EHKE
KauyecTBa BBIIOJIHEHHOM paboThI;

pelaTh BOZHUKAIOLIME TPOOJIEeMBI HA OCHOBE y4€Ta OOIIMX HHTEPECOB M COTIACOBAHMS MO3HUIINH,
y4acTBOBaTh B 00CYKJIECHIUH, 0OMEHE MHEHUSIMHU, «MO3TOBOM IITYpMe» U IPYruX (opMax B3auMOAEHCTBHUS;

OBnageHue yHugepcaibHbIMU YYeOHbIMU Pe2yIamueHbIMU 0elcmausaMy BKIIIOYAeT Pa3BUTHE
caMOOpraHu3allii, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCJIE:

YMeHus pemiath yueOHbIe H HCCJIEA0BATeIbCKHE 3aa4M:

CaMOCTOSITENIbHO BEIOMPATh CIIOCO0 peleHrs y4eOHOH 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
peleHust, BRIOUpaTh Hanbosee NOIXOAAIINHI ¢ Y4ETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPHEB),
IJIAHUPOBATh CBOIO PabOTy MpPH pelIeHUH y4eOHON WK UCCIIe0BATEIbCKOM 3a1auu;

Ha OCHOBE MOJIyYE€HHBIX PE3yJIbTaTOB (JOPMYIUPOBATH OOOOIIECHHS U BBIBO/BI, TPOrHO3UPOBATH BO3MOKHOE
pa3BUTHE MIPOLIECCOB; AHATU3UPOBATH PE3YJIbTATHI: COOTHOCUTH CBOU JACUCTBHS C TUIAHUPYEMbIMH
pe3ylbTaTaMu, OCYIIECTBISTh CAMOKOHTPOJIb JESTEIbHOCTH; KOPPEKTHUPOBAThH CBOIO JIEATEIHHOCTh HA OCHOBE
caMOaHaJN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJbTATbBI

[IpenmeTHbIe pe3yabTaThl BKIOYAIOT: OCBOSHHE 00YUYaIOIIMMUCS HAYYHBIX 3HAHUH, YMEHHUH U CIIOCOO0B
AeicTBUH, crerMpUUecKuX A MpeIMETHON 001acT « XUMUS; OCHOBBI HAYYHOTO MBIIUICHUS; BUIBI
JESTeIbHOCTH 10 MOJYUYEHHIO HOBOT'O 3HAHMSI, €r0 HHTEPIIPETaIMH, IPeoOpa30BaHUI0 U IPUMEHEHHIO B
Pa3IUYHBIX YUEOHBIX U peabHBIX KU3HEHHBIX YCIOBUAX; 00E€CIIEYNBAIOT BOZMOXKHOCTD YCIIEIIIHOTO
00y4YeHHs Ha CIIeIyIOIEeM YPOBHE 00pa30BaHuUs.

[IpeameTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS CICAYIOLINX YMEHHIMA: 1)
PAcKpbiéams CMBICII OCHOBHBIX XUMHUUYECKHUX ITOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUH JIEMEHT, METAILI,
HEMETall, aJUIOTPOIINS, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOAHASI M HEOIHOPOIHAS),



BaJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAs U MOJIEKYJISIPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JI0JIsl XMMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, OTHOCUTENbHAS TUIOTHOCTh
ra3oB, OKCH/J, KUCJIOTa, OCHOBaHHUE, COJIb, aM(DOTEPHBII OKCHI, aMPOTEPHBIN THAPOKCU]T, XUMUYECKas
peaxius, KaaccuuKaIus peakiuii: peakiiuu COSANHECHUS, PEAKIIUH PA3TI0KEHUS, peaKIUU 3aMeIICHHS,
peakuu 0OMEeHa, HK30- U IHAOTEPMUUYECKHUE PEAKIINH; TETUIOBOM AP (EKT peakIuu; sIpo aToMa,
ANIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTaNTb, PAIUYC aTOMa, XUMUYECKasl CBsI3b, TIOJISIPHASI U HEMOJISIPHAS
KOBaJICHTHAsI CBSI3b, HOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasi J0JIs BelllecTBa (MPOIIEHTHAS
KOHIIEHTPAIIKs) B paCTBOPE, MOJISIPHASI KOHIIEHTPAIIHS BEIIECTBA B PACTBOPE; ANEKTPOOTPHUIIATETLHOCTD,
CTETEeHb OKUCIICHHSI, OKUCIIUTEIN U BOCCTAHOBUTENH, OKUCIICHUE U BOCCTAHOBJICHHE, OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHBIC PEAKIINH, METO]I JJIEKTPOHHOTO OanaHca,

2) unnrocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUECKHUX MOHATUHN (CM. 1. 1) ¥ IPUMEHSATH 3TU NOHATHUS
P OMUCAHUH BEIIECTB U MX MPEBPAICHHIA;

3) ucnonv3o06ams XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (DOPMYJI BEIIECTB U YpaBHEHUIN XUMUYECKUX
peaKuuii;

4) onpeodensamb BaNEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; TPUHAICKHOCTD BEIIECTB K ONMPEACTEHHOMY KJIacCy COSAUHEHH 110
(dbopMyIiaM; BUJBI XUMHUYECKOH CBsI3H (KOBAJCHTHON M HOHHOW) B HEOPTAHUYECKUX COCTUHCHUSX;

5) packpvieamb CMBICI 3aKOHOB COXPAaHEHHUs MacChl BEUIECTB, MOCTOSIHCTBA cocTaBa, [lepuoanueckoro
3akoHa JI. . MenneneeBa, aTOMHO-MOJIEKYJIIPHON T€OpUH, 3aKOHA ABOTaipo U €ro CIEICTBUM;
MIPE/ICTAaBICHUM O HAyYHBIX METO/1aX MO3HAHUS, B TOM YHCIIE SKCIEPUMEHTATbHBIX U TEOPETUUECKIX
METOJIaX UCCIIEeIOBAHUS BEIIECTB U M3YUCHHSI XUMUYECKUX PEAKITHil;

6) 0oemoHcmpuposames TOHUMAHNE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX
nonoxkeHus B [lepuonudeckoil cucreme: onuceviéams u xapaxmepuzosams TaOIMIHYIO HopMy
[leproanueckoil CUCTEMbl XUMUYECKUX JIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHas moArpymnmna (A-rpyrma)»
n«mnobounas noarpymnma (b-rpymma)y, «maible mepuobh» U «OOJbIINE IEPHOIBI»; COOMHOCUMD
0003HavYeHUsl, KOTopble uMetoTcs B Tabmune «Ilepuoauueckas cucrema xumuyeckux aaemenToB . U.
MenpeneeBay, ¢ YUCIOBBIMU XapaKTEPUCTUKAMK CTPOCHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsijl
sipa, 001ee YUCIIO 3JIEKTPOHOB U PACIIPEIETICHUE UX 110 JIEKTPOHHBIM CIIOSIM); 00BACHAMb CBA3b
MOJIOXKEHU 3emMeHTa B [leprnonnueckoii cucteMe ¢ paciupeieIeHUEM 3JIEKTPOHOB 10 SHEPTETUYECKUM
YPOBHSM, OJTypPOBHSIM U OPOUTAISIM aTOMOB IEPBBIX YETHIPEX MEPUOJIOB;

7) knaccuguyuposams XUMUYECKUE IIEMEHTHI; HEOPTAaHMUECKHE BEIIECTBA; XUMUYIECKUE peakiuu (1o
YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P HEKTY);

8) xapaxmepuzosams (OMUCHIBATH) GUNUECKUE U XUMUIECKUE CBOWCTBA IIPOCTHIX M CJIOKHBIX BEIIECTB:
KHCJIOPO/Ia, BOJAOPO/1a, BOABI, 00IINE XUMUIECKHIE CBOMCTBA OKCHUJIOB, KHCIIOT, OCHOBAaHHUM U COJIEH,
TCeHETUYECKYIO CBSI3b MEXIY HUMHU, MOATBEPKAas IPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHIA;

9) onucvieamsb poib KUCIOPO/IA, BOJOPOA U BOJIBI B IPUPOJHBIX MPOIIECCaX, B )KUBBIX OpraHU3Max, ux
MIPUMEHEHHE B PA3IMYHBIX OTPACIISAX MPOMBIIIEHHOCTH, BO3MOKHOE HCIIOIH30BaHIE B COBPEMEHHBIX
TEXHOJIOTHUSIX;

10) ob6vscHame u npocHo3uposams CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOCHMS;
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALECHUI B pa3INYHbIX YCIOBUSX;

11) gbiuucassms OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BELIECTB, MOJISIPHYIO MAacCy CMECH,
MOJIbHYIO JOJII0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH; MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA 110
(dbopMyIie coeTMHEHUS; HAXOAUTh MPOCTEHIITYI0 (DOPMYITy BEIIECTBA IO MACCOBBIM MU MOJBHBIM JIOJISIM
3JIEMEHTOB; MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MOJISIPHYIO KOHIIEHTPAIIUIO BEIIECTBA B PACTBOPE;

IIPOBOJUTB PACYETHI 110 YPAaBHEHHUSIM XUMUYECKOU peaklvi;



12) npumensims ochogHvle onepayuy MvlCIUMenNbHoOU 0esmelbHoCmy — aHalu3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CUCTEMATH3AIIHIO, KIacCU(UKAIINIO, BHISIBICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€H — IS
M3Y4YEeHHs CBOMCTB BEIIECTB U XMMHUECKUX PEAKIINii; €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJICIMPOBAHHE, IKCIIEPUMEHT (peaibHbIA U MBICICHHBIN ) — IS OCBOCHHUS
y4eOHOTO COICpIKaHNS,

13) packpwvieams CylTHOCTD MPOLIECCOB OKUCIECHUS M BOCCTAHOBIICHUS, COCTABIISTh YPaBHEHUSI POCTHIX
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIINi (METOIOM JIEKTPOHHOTO OaslaHca);

14) ycmanasnusams cBsI3u MEX]ly pealbHO HAOII0JaeMbIMU XUMUYECKUMU SIBICHUSIMH U MIPOLIECCaMH,
MIPOUCXOSIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH MPUUMHBI MHOT000pa3us BEIIECTB; COOTHOCHUTD
XUMHYECKHUE 3HAHUS CO 3HAHUSIMH JIPYTHX yUYEeOHBIX MPEAMETOB;

15) cnedosams npasunam 6e3omnacHoit pabOTHI B TaOOPATOPUH MPH UCIIOIH30BAHUN XUMUYECKON TTOCYIBI U
000pyI0BaHus, a TAK)Ke MpaBHJiaM OOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH
BBITIOJTHCHUS JTAOOPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT MO MOTYUYEHUIO M COOMPAHHIO Ta3000pa3HBIX
BEIIECTB (BOJOPOAA U KUCIOPO/Ia), TPUTOTOBJICHUIO PACTBOPOB C OMPEeIEHHON MaCCOBOM JTOJICH
PacTBOPEHHOTO BEIIECTBA, PEIICHUIO SKCIIEPUMEHTANIBHBIX 3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHEHUI»;

16) oemoncmpuposams BnaieHre OCHOBAMUA XUMHUYECKON TPaMOTHOCTH, BKITFOUAIOIICH YMEHUS
0€30MacHOro 00paIIEeHNs C BEIECTBAMH, UCII0JIb3YEMbIMH B IOBCEAHEBHON KU3HU, a TAK)KE 3HAHUE MPaBUIT
MOBE/ICHUS B LIEJSIX cOepeKeHUsI 3J0POBbSI U OKPYKAIOIIEH CPeIbl.



TEMATHUYECKOE INTAHUPOBAHHUE

Ne
n/n

HaumenoBanue pasieoB 1 TeM NPOrPaMMbl

KonnyecTBo yacoB

Bujabl gesTeJIbHOCTH

BCEro

KOHTPOJIbHBIE
padoTsI

MpaKTHYecKHe
padoTsl

DJIeKTPOHHbIE
(ungposble)
o0pa3oBaTe/bHbIE
pecypcbl

Pasnen 1. [lepBoHayaibHble XUMHYECKHE TIOHSTHS

1.1.

XuMHs1 — Ba)KHAs1 00J1aCTh €CTECTBOZHAHUS U
HpaKTM‘leCKOﬁ ACATEJIbHOCTH Y€/IOBCKa

PacKpbIBaTh CMBICIT H3YYaCMBIX HOHﬂTHﬁ;

PacKpbIBATh POJIb XUMHUHU B PUPOJIC U )KU3HU YEIIOBEKA, €€ CBsI3b C JAPYTUMU HayKaMu;
XapaxkTEeprU30BaTh HAYYHBIC METOAbI U3YyUCHUA IPUPOIBI;

CJICAOBATh IIpaBUJIaM MOJIB30BAHUSA XUMUYECKOM HOCyl[OfI n Ha60paT0pHI)IM

OGOpleOBaHI/IeM, a TaK¥XKe€ IpaBUJIaM OﬁpaHIeHI/Iﬂ C XUMUYCCKHUMHU BCIICCTBAMH B COOTBETCTBUHU C
HMHCTPYKUIMAMH 110 BBITOJTHEHUIO IPAKTUICCKUX pa601‘;

http://www.alhimik.ru/

BemrecrBa u xuMHueckue peaxkuuun

19

PACKpPBIBATh CMBIC] H3y4aeMbIX IOHATHH H 3aKOHOB U NPUMEHSTh 3TU HOHSTHS IPU OIIMCAHHU
CBOICTB BEIIECTB U MX NPEBPAILCHHUIL;

pasnuyaTh PU3NYECKHUE U XUMUUYECKHE SBIICHHSA, OOBACHAT X CYIIHOCTD C TOYKH 3PCHHUS
aTOMHO-MOJIEKYJIIPHOH Teopuu;

OIpeNeNATh MPU3HAKK XUMHYECKHX PEaKIUH, yCIOBUs X MPOTEKAHUS;

COCTABILATH (POPMyIIBI OMHAPHBIX BEIIECTB IO BAJICHTHOCTH H ONPECIIATh

BAJICHTHOCTB IO (JOPMYJIaM BEIIECTB;

http://c-
books.narod.ru/

Wroro no pazzneny

25

Paznen 2. BaxkHelilue npeacTaBUTeH HEOPTraHHYECKHX BellleCTB

2.1.

Bosayx. HonusaTue o razax. Kuciopoa. Ilonsitue
00 oxcuaax

14

PacCKpbIBAaTh CMBICIT U3YyJaCMBIX TIOHATUN 1 TIPUMEHATD 3TU NOHATHSA IIPU OIMUCAHUU CBOWCTB
BCHICCTB U UX npeBpameHI/Iﬁ;

XapaKTepu30BaTh (OHI/ICBIBaTB) COCTaB BO3ayxa, (bmwlecxne ¥ XUMHUYECKHE CBOUCTBA Kuciaopoznaa,
CIIoco0bI ero NOJIy4€HUsl, IPUMECHECHUE U 3HAYCHUC B IIPUPOJC U KU3HHU YCIIOBEKA]

CpaBHUBATb PCAKLIUN TOPEHUA U MEJICHHOI'O OKUCJICHUS

http://chemistry-
chemists.com/

2.2.

BOZ[O[)OL[. TloHsiTHE 0 KHCJIOTAX H COJISIX

PACKPBIBATE CMBICI H3Y4aEMBIX TOHSATHII M IPUMEHSITh STH TOHSTHS IPH OIHCAHNN CBOKCTB
BEILECTB U UX NMPEBPALICHHUIT;

XapaKTepH30BaTh (ONUCHIBATH) (PU3NUECKHEC 1 XUMUUYECKHIE CBOHCTBA BOJOPO/IA, CIIOCOOBI €TI0
THOJTy4CHHUS], IPHMEHEHHNE, COCTAB KUCIIOT U COJEH;

OJTy4ath, COOMpPATh BOAOPO, IIPOBEPSTH HA YHCTOTY U JOKA3bIBATh €r0 HAIMYKC; CIICAOBATH
npaBuiIaM OGe30MacHoi paboThl B TAOOPATOPHH MPH HUCTIONB30BAaHUH XUMHUYECKOH MOCY bl 1
000pyI0BaHMsL, a TAKKE IPaBUIaM OOpAIIECHHS C TOPIOYMMI BELICCTBAMHE B OBITY;

http://c-
books.narod.ru/

2.3.

Boaa. PactBopbl. [lonsitie 06 ocHOBaHHSsSIX

12

OMpeJENATh PACTBOPUMOCTD BEIIECTB, MOJIb3YsCh TAOIUIEH PACTBOPUMOCTH; COCTABIIATH
YPaBHEHHS! XUMIIECKHX PEAKINH C y4aCTHEM BOJBL;

OOBACHATH CYIHOCTb SKOJIOTMYECKHX TIPOOIIEM, CBSI3aHHBIX C 3arPA3HEHUEM HPUPOIHBIX BOJ,
CrocoOBI OYHCTKH BOABI OT IPUMECEH, MEPBI 110 OXPaHE BOJ OT 3arpsi3HEHHS;

AQHATM3UPOBATH HH(OPMALIHIO O BINSHIN IPOMBILIICHHOCTH, CEECKOTO X03SHCTBA,
TPAHCIOPTA U JIP. HA COCTOSHUE OKPY’KAIOIICH Cpeabl;

http://www.alhimik.ru/




2.4. | OcHOBHBIE KJIacChl HEOPrAaHHYECKHX coeJuHenuii | 14 1 1 KJIacCH(ULHPOBATh H3y4aeMble BELIECTBA [0 COCTABY M CBOMCTBAM;

COCTaBIIATH (HOPMYJIbI OKCHIOB, KHCIIOT, OCHOBaHMI, coneil M Ha3bIBAaTh MX MO MEXIYHAPOIHOM
HOMEHKJIAType;

IIPOTHO3UPOBATh CBOICTBA BEIIECTB HA OCHOBE OOIIMX XMMUYECKUX CBOHCTB U3yUECHHBIX
KJIACCOB/TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSITCS;

IUTAHUPOBATh M OCYIIECTBIIATh Ha MPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI, TIPOBOIUTh
HAOITIO/ICHNS, IeNaTh BHIBOIBI 110 PE3YIIbTAaTaM SKCIIEPUMEHTA,

http://chemistry-
chemists.com/

Hroro no pazzaeny 46

Pasnen 3. [epuoanueckuii 3akon u [lepuoanyeckasi cucrema XumMu4yeckux ieMenTos /1. M. Menjeeena.
Crpoenue aToMoB. XUMHYecKas CBsI3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHBIE PEAKIIMH

3.1. | Iepuonnyeckuii 3axon u Iepuoxnyeckas 14 0 0 PACKpbIBATH CMBICIT H3y4aeMbIX OHATHIT 1 [leprnouyeckoro 3aKoHa;
CHCTeMa XHMHYECKHX 3JIeMEHTOB KJIacCH(UIMPOBATh N3y4acMble XHMUYECKHE SICMEHTBI M BEILECTBA 110 COCTaBY U CBOHCTBAM;
. U. Menpaeneesa. CTpoeHune aroma OOBSICHATH CBSI3b TOJIOKCHHUS dNIeMeHTa B [leproinaeckoii cucteMe ¢ COCTaBOM aToMa,

pacIpeseNieHIeM dIEKTPOHOB 0 YHEPTeTHICCKUM YPOBHSM, OLYPOBHIM U
opOuTAIISIM y aTOMOB HEPBBIX YETHIPEX MEPHOJIOB;

Hcnonbp30BaTh HH(GOPMATMOHHO-KOMMYHUKaNHoHHbIe TexHonoruu (UK T) mis co3nanus
MoJIeNei, TOArOTOBKH NPEe3eHTALUH, TOKIaJI0B U IPOEKTOB 110 TEME;

http://c-
books.narod.ru/

3.2. | Xumnueckas cBsi3b. OKHCIHTEIBHO- 12 1 0 PAaCKpBIBATH CMBIC] M3y4aeMbIX MOHATHI U IPUMEHAT 9TU NOHATUS IPU ONUCAHUM CBOICTB
BOCCTAHOBUTEJbHBIE PEAKIHHI BEIIIECTB U UX MPEBPAICHUI;

ONpEJIENATh BU XUMUYECKOH CBSA3U B COCIMHEHNUN;

IIPOTHO3UPOBATh CBOICTBA BEIECTB HA OCHOBAHUH 3HAHUI O BUAAX XMMUUCCKOH CBS3H M THIIAX
KPHUCTAIUTHIECKHX PEIIETOK;

MOJIEIIMPOBATh CTPOCHHE MOJIEKYJI IIPH TOMOIIY PUCYHKOB, MOZICIICH, EKTPOHHBIX H
CIPYKTYPHBIX (GOpMyL;

UCIONIBb30BAaTh XMMHYECKYI0 CUMBOJIMKY JULS COCTABIICHHS (JOPMYJI BEIIECTB,

JIEKTPOHHOTO OallaHca peaKiui;

http://www.alhimik.ru/
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PesepBHOE Bpemst 5

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 7
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3marensctBo «lIpocBemenney;
BBenure cBoil BapuaHT:

METOJUYECKHUE MATEPHUAJIbI V1A YUUTEJISA
Y4ebHo-MeToInUecKoe obecreueHne Kypca XMMUU OCHOBHOM 0011e00pa3zoBartenbHOil mkoisl 8 kinace 1. Py
n3utucl. E. Xumus: 8 ki.: yueb. ans obmeoOpasosat. yupexaenuit / I'. E. Pymsutuc, @. I'. ®enpaman.

— M.: IlpocBemenue. 2. Xumusi: 8 Ki1.: SJIEKTPOHHOE MpUiiokeHne K yueOHuky. 3. I a p a H. H. Xumus.
Paboune nporpammel. [Ipeamernas nunus yueonukos . E. Pymsutuca, @. I'. ®enpamana. 8—9 kmacest / H.
H. T'apa. — M.: IIpocBemienne. 4. ' a6 py ¢ e B a H. 1. Xumus: pabouas terpaas: 8 ki. / H. . 'aGpycesa.

— M.: IIpoceemenne. 5. I' a p a H. H. Xumus: 3anauank ¢ «momorraukom»: 8—9 k. / H. H. T'apa, H. W.
I'abpyceBa. — M.: IIpocBemienne. 6. P a ne i x u it A. M. Xumus: nuaaktudeckuii matepuain: 8—9 ki. / A.

M. Pageuxwuii. — M.: IlpocBemienue. 7. I a p a H. H. Xumus. Ypoku: 8 k. / H. H. T'apa. — M.:
IIpocsemienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HHTEPHET

NHuTtepHeT-pecypcesl

1. http://www.alhimik.ru I[IpencraBnensl pyOpHUKU: COBETHI A0UTYPUEHTY, YIUTEIIO XUMHUH, CTIPABOYHUK
(oueHb Oosbias MOAOOPKA TAOJMII U CTIPABOYHBIX MATEPHAIIOB), Becesast XMMUs, HOBOCTH, OJTMMITHAIBI,
KyHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUH).

2. http://www.hij.ru XXypnan «XuMus 1 )KU3Hb» NOHSATHO U 3aHUMATEIILHO PaccKas3bIiBaeT 000 BceM
MHTEPECHOM, YTO IPOMCXOAUT B HAYKE M B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIi KypHaT « XMMUKHA U XUMHSD», B KOTOPOM
MPEICTaBICHO MHOKECTBO

OTIBITOB 110 XUMUH, 3aHUMATEIbHOI MH(OPMAIIH, TTO3BOJISIIONIEH YBJI€Ub YUYEHUKOB 3KCIIEPUMEHTAILHON
4acThIO NIpeMETa.

4. http://c-books.narod.ru BceBo3moxkHast muteparypa 1mo XuMuHu.

5. http://www.drofa-ventana.ru M3BecTHOe n31aTenbCTBO yueOHOM uTepaTypbl. HOBUHKHM Hay4dHO-
MOMYJISIPHBIX U 3aHUMATCIIBHBIX KHUT 110 XUMHUH.

6. http://1september.ru XKypHan as yauteneid ¥ He TOJIbKO. BosbIioe KoIn4ecTBO paboT Y4EHHUKOB, B TOM
YHCIIe ¥ UCCIIE0BATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJIBHBIN MTOPTAJ CO CCHUTKAMH HA
00pa3zoBaTeNbHBIC CAUTHI IO XHMHUHU.

8. www.periodictable.ru CO0pHHK cTaTeil 0 XUMHUYECKUX DJIEMEHTAX, HWILTFOCTPUPOBAHHBIN IKCIIEPUMEHTOM



MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHUME

Xumuueckas 1abopaTopHast MOCya, anmaparsl ¥ MpuOOpsl XUMUYecKast IOCy/1a MoApa3AeisieTcs Ha IBe
TPYIIIBL: IS BBITIOJHEHUSI OTIBITOB 00YYaIOMIMMUCS | TS AEMOHCTPAIMOHHBIX ONBITOB. [TprOopHI,
anmaparbl 1 yCTaHOBKH, UCIIOJIb3YEMbIE Ha ypOKaxX XUMHUH B 8—9 Kkiaccax, KjIaccu(UIUPYIOT Ha OCHOBE
MPOTEKAIOIINX B HUX (PU3NYECKUX M XUMUYECKHUX MPOIIECCOB C YIaCTHEM BEIIECTB, HAXOISIINXCS B Pa3HBIX
arperaTHbBIX COCTOSTHUSX:

1) mpubops! asist paboThI ¢ Ta3aMu — TOJyYECHHE, COOMpPAaHKE, OYNCTKA, CYIIIKa, MOTJIONIEHUE Ta30B; PEAKIIUN
MEXy TOTOKAMH T'a30B; PEAKIIMH MEX/y Ta3aMHU B dJIEKTPUUYECKOM paspsijie; peakluy MEeKIy Ta3aMu pu
MIOBBIIIIEHHOM JIaBJICHHUH; 2) armaparhbl ¥ TPpUOOPHI sl OTIBITOB C KUAKUMHE U TBEPABIMH BEIICCTBAMU —
neperoHka, puiIbTpoBaHME, KPUCTAJUIA3ALINS; TIPOBEICHUE PEaKIIUi MKy TBEPABIM BEIIECTBOM U
KHIIKOCTBIO, )KHUIKOCTBIO U JKUIKOCTBIO, TBEPABIMH BeliecTBaMH. BHe 3Toil kilaccudukanum HaxoquTcest
ydeOHas anmaparypa, mpeiHa3HaueHHas ISl U3Y4YCHUSI TEOPETUIECKUX BOIPOCOB XUMUH — JJISI
WJLTIOCTPAIH 3aKOHA COXPAHEHUST MAaCChI BEIIECTB, ISl IEMOHCTPAIIMH JIEKTPOIIPOBOTHOCTH PACTBOPOB H
JBYDKEHUS] HOHOB B DJIEKTPUYECKOM TI0JI€, 1Tl M3YYCHHUSI CKOPOCTH XUMHUYECKOW PEaKIIMUA M XUMHUYECKOTO
paBHOBecHs. BecrmoMoraTenbHy 0 poiib HTPalOT U3MEPUTENFHBIC M HarpeBaTeIbHbIE MPHUOOPHI, Pa3TUIHbIC
MIPUCTIOCOOICHHUS JJ1s1 BBITOJTHEHHUS OTIBITOB.

OBOPYJIOBAHME JIJISI TPOBEJIEHUSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT
JEMOHCTPAIIUM

VY4eOHo-pakTHUecKoe U yueOHo-1abopaTropHoe obopynoBanue [Ipubopsl, HAOOPHI MOCYBI M Ta00PATOPHBIX
MIPUHAIISKHOCTEHN ISl XUMUUYECKOTro dkcniepuMenTa. Obmero HazHadeHus: 1 Becwr anexktponnsie 1 2
HarpesarenbHblie npuOopsl: - ciupToBku 2 3 Jlocka uist cymku nocy sl 2 1 Jlemoncrpanmnonnsie Habop
MOCYbl U MPUHAJICKHOCTEHN ISl AEMOHCTPAIMOHHBIX ONBITOB 110 XUMuUHU 350 2 CTosuK
nemoHcTpaunoHHbIi 1 3 IlItatuB ans neMoHcTpanoHHbIX npodupok [1X-21 2 4 IlITatuB MeTauIn4ecKui
IJIB 10 5 Habop dbnakonos (250 — 300 M a1 XpaHEeHHsT pacTBOPOB peakTuBoB) 200 1T
Crnenmanu3upoBaHHbIe TpUOOpPHI U anmnapatsl | Anmapat (mpubop) ans nonydeHus razos (Kumma) 2 2
Ozonarop 1 3 IIpubop mist nemoHcTpaiuu cBetoBoro ahdexra peaknuii 1 4 [Ipubop u1st onpeaeneHus
coctaBa Bo3ayxa 1 5 Boponka nenutenbHast 11 paboThI ¢ BpeIHBIME BeliecTBaMu 2 6 Boponka
JeTuTeIbHast 00LIero Ha3HAYEHUS

KomrmutekTs! 1151 1aG0paTOPHBIX OMBITOB M MPAKTUYECKUX 3aHATHH Mo XxumMuu 1 Beckl MexaHnnueckue
nabopartopusie 1 2 Bechl anekTponHble yueOHbIe nadoparopasie BYJI-50 DM 6 24 3 Habop 6aHOK aiis
xpaneHus TBepabix peakTrBoB (30 — 50 M) 200 4 Habop ckistHOK ((hJIaKOHOB) /ISt XpaHEHUS paCTBOPOB
peaktuBoB 250 5 Habop mpobupok (I1X-14, [1X-16) 65 + 20 6 [Ipubop ans nomydeHus razos 60 7
KomrmutekTsr 1151 MOHTaXka XuMudeckoro ooopynoanust Mb 7 8 [lunuHapel MEpHBIC CTEKIISTHHBIC

Peaxtussl (mo Hopme) B Haymunu Ha6op Ne 1 OC «Kucnote» Kucnora cepuas 4,800 kr Kucnora constHas
2,500 xr xr Habop Ne 2 OC «Kucnots» Kucnora azornas 0,300 kr Kucnora oprodocdopnas 0,050 kr xr
Ha6op Ne 3 OC «I'uapokcuasn» Kamus ruapoxeun 0,200 kr Kansiust ruapokens 0,500 xr Hatpust
ruapokcua 0,500 kr Habop Ne 4 OC «Oxkcunbt metamioB» Amromunanst okcua 0,100 xr bapust oxcnp 0,100 kr
Keneza (IIT) oxcupa 0,050 kr Kanbrwus oxcup 0,100 kr

Marnus oxcun 0,100 kr Menu (I1) okcup (rpanyssr) 0,200 kr Kamus oxcun 0,100 kr [{unaka okcup 0,100 xr
kr Ha6op Ne 5 OC «Metamnbsy Amomunnii (rpanyisi) 0,100 kr Amomunuii (ctpyxka) 0,050 kr XKeneso



BoccTaHoBjeHHOE (rmopomtok) 0,050 kr Marauii (ormiku) 0,050 xr Menp (rpanyssl, onwiku) 0,050 kr [{uak
(rpanynsr) 0,500 xr kr HaGop Ne 6 OC «lIlleno4nsle U mea09HO3eMeNIbHbIE MeTaUIby JInTHii 5 ammmyn
Harpwuii 20 ammyn ammyn bl Ha6op Ne 7 OC «Orneonacusie BemectBay Cepa (rmopomrok) 0,050 kr HaGop Ne
9 OC «I"anorenuns» bapus xmopun 0,100 xr XKenesza (I11) xmopun 0,100 kr Kamust xmopun 0,050 kr Kanbmws
xsopun 0,100 xr Maraus xnopun 0,100 xr Menu (II) xsopun 0,100 xr Harpus xnopua 0,100 xr IHunka
xyopua 0,050 xr Kanus nogun 0,050 kr Kanus 6pomuz 0,050 xr

Ha6op Ne 10 OC «Cynbdatsl. Cynpputsl. Cynasdunsry Amomunus cynasdat 0,100 kr kr 26 Keneza (1I)
cynbdar 0,100 kr Kanus cynasdar 0,050 kr Kansuus cynasdar 0,200 kr Maraus cynsgat 0,050 xr Menu (1I)
cynbdar 6e3Boaubiit 0,050 kr Meau (II) cynedat 5 -tu Bogustit 0,100 kr Hatpus cynasdun 0,050 kr Harpus
cynbdar 0,050 kr LHunka cynsgat 0,200 xr Habop Ne 11 OC «Kapbonartery Kanus kapoonar (notamr) 0,050
kr Menau (II) kap6onat ocnoBHoi 0,100 kr Harpust kap6onar 0,100 kr Harpust runpokap6onar 0,100 kr
Kansuus kapoonar 0,200 kr Maraus kapoonar 0,200 kr xr Habop Ne 12 OC «@ocdatsl. Cunukatsi»Harpus
cunukat 9 -tu Boauslit 0,050 kr Hatpus optodocdar tpexzamernennsiii 0,100 kr kxr Habop Ne 14 OC
«Coenunenus maprania» Kanus nepmanranar (kanuid MmapranuneBokucisiii) 0,500 xr kr HaGop Ne 16
OC«Hutpatepy Amomunus aurpat 0,050 kr Kanus aurpat 0,050 kr Kaneius aurpat 0,050 xr Meau (1)
Hutpat 0,050 xr Hatpus aurpar 0,050 kr Cepedbpa mutpar 0, 020 xr kr HaGop Ne 17 OC
«naukaropsi»Jlakmons 0,020 xr

Mertunossiif opamxesbiii 0,020 kr @enondranenn 0,020 kr






