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PaGouas nporpamma
3JIEKTUBHOTO Kypca «XHUMHUsI BOKpYT Hacy» 7,8 kiacc
Ha 2023-2024 yueOHbIit rox

CocTaBiena Ha OCHOBE aBTOPCKOMN ITPOrPaMMEI;
Xumus. 7—9 kiaccsl : pabodasi mporpamma K
murnn YMK X46 O. C. I'abpuensna : yyeGHO-
metoauyeckoe nocodue / O. C. 'abpuensn. — M. :
[Tpoceewmenue , 2017.

CocTaBUTEND:

[Torexuna H.B,

YUUTETb XUMHHU

nepBoi KBaIU(UKALMOHHOM KaTerOpHU

C.bopoBuxa 2023r



1.IJosicHUTEIbHAS 3AIMCKA:

Hasganue, aBTOp 1
TOJ U3JaHUs
aBTOPCKON ydeOHOU
pOrpaMMBbl, Ha
OCHOBE KOTOpOM
paszpaborana Pabouas
nporpaMma

Xumus. 7—9 kinaccsl : pabouas nporpamma k inaun YMK X46 O. C.
["abpuensnHa : yueoHO-MeToMueckoe mocodue / O. C. 'abpuensH. —
M. : dpoda, 2017. Pabouas mporpamMmma pa3paboTaHa B COOTBETCTBHUH C
denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM U
[TpumepHOIT OCHOBHOW 00pa3oBaTENbHON MPOTrPaMMOid. YUeOHUKH
JAHHOM JIMHUY TIPOIIUTH KCIIEPTH3Y, BKITFOUEHBI B DeepabHbIii
IepeyeHb U 00eCTIeYNBalOT OCBOEHUE 00Pa30BaTENbHOM IPOrpaMMBbl
OCHOBHOTO 00I11eT0 00pa30BaHusl.

Lemu ganHOM
IPOTPAMMBI
oOy4deHus B 00JacTH
(dbopMupoBaHus
CHCTEMbI 3HaHU1,
YMCHHH.

B cootBeTcTBHH C (DeﬂepaHbeIM TroCyaapCTBCHHBIM O6p&30BaTeHBHHM
CTaHJapTOM OCHOBHOI'O 06III€FO 06p2130BaHI/I$I 2NAABHbIMU YeIAMU
MKOJBHOI'O XUMHUYCCKOI'O O6p330BaHI/I${ SABJIAKOTCA:

. @opmuposanue y 00y4aromuxcsi CAICTEMbl XHMUYECKUX 3HAHUN
KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHbIX 3HAHUI;
. paszsumue TAIHOCTH 00yUJaAIONINXCSI, UX HHTEJUICKTYaTbHBIX U

HPABCTBEHHBIX KauecTB, OPMUPOBAHNE TYMAaHUCTHUYECKOTO OTHO-
HICHHSI K OKPYXKAIOMIEMY MHUPY U IKOJIOTHYECKH TIEJIeCO00pa3HOTO
MOBEJICHHUS B HEM;

. noxumaHue 00yJarONUMUCS XUMUHU KaK MPOU3BOIUTEIHLHON
CHUJIBI OOIIIeCTBA U KaK BO3MOXKHOU o0nactu Oyayuieit npodeccro-
HAJILHOH JIEATEILHOCTH;

. paseumue MbIIIEHUS. 00y4YaIoUXCs MOCPECTBOM TaKUX T0-
3HABATEILHBIX YICOHBIX JCHCTBHI, KaK yMEHUE (OPMYITUPOBATH
npo0yieMy U TUTIOTE3Y, CTABUTH LM U 3a/1a4H, CTPOUTH MIIAHBI J10-
CTHDKCHHUS TIEJICH U PEIICHUs TIOCTABJICHHBIX 3a/1a4, ONPE/IENISITh 110~
HSTUS, OTPAaHUYNBATh UX, ONMUCHIBATh, XapaKTEPU30BATh U CPABHUBATH;
. NOHUMAHUe B3aUMOCBSI3M TEOPUH U MPAKTUKH, YMCHHE TTPO-
BOJUTH XMMHUECKHI SKCIIEPUMEHT U Ha €T0 OCHOBE JIeNIaTh BBIBOJIBI U
YMO3aKJTFOUCHUS.

3agaun TaHHONU
MPOTPaMMBI
00ydeHus B 06s1acTu
dbopmupoBaHus
CHCTEMEI 3HAHMIA,
YMEHMMH.

Jlnst nocTrkeHuUs 3TUX 1eiell B Kypce XUMUU Ha CTYIIEHH OCHOBHOTO
o011ero 00pa3oBaHUs PEIIAIOTCS CIEYIOIINE 3a0ayl:

— Gopmupyromes 3HaHUsL OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX
(bakToOB, MOHATUHN, XUMUYECKIX 3aKOHOB U TEOPUIA, BEIPAKEHHBIX
MOCPEACTBOM XMMHUECKOTO SI3bIKA;

— pazeusaromcs ymeHuss HabIo1aTh U OOBSICHATh XUMHUECKHUE
SBJICHUS, IPOUCXOASIIUE B IPUPOJIE, TAOOPATOPHBIX YCIOBUSAX, B OBITY
Y Ha NPOU3BOJICTBE;

— npuobpemaromcs cneyuaibHvle YMeHus U Hagblku 1o 6e30-
MacCHOMY OOpaIIeHUI0 C XUMUYECKIMH BEIIeCTBAMHU, MaTepHallaMu U
npoLeccamu;

— Gopmupyemcs cymaHucmuieckoe OmHoulenue K Xumuy Kax
MIPOU3BOUTEIHHON CHJIE OOIIECTBA, C ITOMOIIBI0 KOTOPOU peIaroTCs
riio0anbHbIe MPOOIEMBI UEIOBEUECTBA,

— ocyujecmensaemcs unme2payusi XUMMYECKO KapTHHbBI MUpa B
EIUHYIO HAYYHYIO KapTUHY.

Heans TP: pazBurus y 00yyaromuxcsi eCTeCTBEHHO-HAYYHOM,
MaTeMaTH4eCcKOoH, HH(GOPMALMOHHO I'PAMOTHOCTH,
(hopMHpOBaHUSI KPUTHYECKOT0 H KPEaTHBHOI'O MbILILJICHNS,




COBEPLICHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAYYHOM
HANPaBJIEHHOCTH, a TAKKe JJIS NPAKTHYECKOH 0TPadOTKHU
yue0HOro MaTepuaJia no yueOHbIM npeameram «Pusukay,
«Xumus», «buosorus .

VYuebno-
METOINYECKUI
KOMILIEKT.

1. Xumus. Beoasslii kype. 7 knacc. [Iponenesruueckuii kypce (aB-
topsl O. C. I'abpuensn, U. I'. Octpoymos, A. K. Axne6unun). 160 c.

2. Metoaudeckoe mocodue. 7 kiace (aBropst O. C. 'abpuensiy, I.
A. lllumapesa). 208 c.

3. Pabouas terpanp. Xumus. 7 kiace (aBropsl O. C. ['abpuensn, I
A. lllumapesa). 112 c.

4. [Ipaktukym. 7 knacc (aBropsl O. C. I'abpuensu, 1. B. Akce-
HoOBa). 80 c.

Becnagos I1.U., lopodeeB M.B. Memoouueckoe nocooue
Peanm3zanusi 00pa3oBaTe/ibHbIX IPOrPAMM €CTECTBEHHOHAYYHOM U
TeXHOJIOTHYeCKOii HaNpaBJIEHHOCTEl 110 XMMHUHM ¢ UCTI0Ib30BaAHHEM
oOopynoBanus neHrpa «Touka pocta» Mocksa, 2021

KonmgecTBo yueOHbBIX
4acoB, Ha KOTOPOE
paccunTaHO U3yYCHUE
npeaMera, Kypea, B
TOM YHCJIE
TEeMaTHYECKOe
pacipeencHue 4acoB
¥ KOJIMYECTBO YaCOB
JUTSL IPOBEICHUS
KOHTPOJIbHBIX,
1a00paTOPHBIX,
NPaKTHYECKHUX padoT.

OT10T Kypc paccuutan Ha 0,5 yac B Hezemnto B o0beme 18 yueOHbIX
4acoB, COCTOUT U3 YETHIPEX YacTel — TeM.

IlepBags — «XuMus B LEHTPE €CTECTBO3HAHUS»

Bropas — «MaremaTuka B XUMHUMN»

Tperbst — «SIBIIeHUS, TPOUCXOASUIUE C BEILIECTBAMM
UYerBeprass — «Pacckasbl M0 XUMHH»

@opMBI OpraHu3aun
y4eOHOro nporecca.
DOopMBI TEKYILIETO
KOHTpPOJIS 3HAaHUU
yuanmxcs (TeKymui
KOHTPOJIb — TEKYILHH,
YETBEPTHOU U
MIOJIyTOJJ0BOM
KOHTpOJIb,
IIPOMEKYTOUHAs
aTTecTanus — UTOT 3a
y4eOHBIH roJ)

dopmamu puKcay yIeOHBIX JOCTHKCHUN yIaIIUXCs MOTYT OBITh:
* pedepaTtuBHBIE paOOTHI 110 OJHOMY HIIM HECKOJILKHUM MCTOYHUKAM
uHpopmanuu, Birovas MHTepHeT;

*  pe3yNnbTaThl IKCIIEPUMEHTAIBHBIX UCCIEAOBAHUM, OPOpPMIIEHHBIE
HaJIeKAIUM 00pa3oM;

*  BH3yaJHM3alus NOTYyYECHHBIX 3HAHUI C MOMOIIHI0 KOMIIBIOTEPHOMN
TeXHUKH (Tmpe3eHTaiuu POWerPoint, aHuMaImoHHbIE POJTUKH
MacromediaFlash, Be6cTpanwuiibt 1 T.11.).

* TBOpYECKHE 3aJaHus (3anuTa peepaTroB U MPOEKTOB,
MOJIETTMPOBAHUE MPOIIECCOB U OOHEKTOB).

OneHouHbIE CpesicTBa
Paboueii mporpamMmel

He nmeercs




2.J11anupveMble pe3yiabTaThbl

JINYHOCTHBIE pPe3yJdbTaThbl

— 3HAHUe U NOHUMAHUe: OCHOBHBIX UCTOPUYECKUX COOBITHUM, CBSI3aHHBIX C Pa3BUTHEM XHMUHU;
JTOCTHKEHHUH B 007aCTH XUMHH U KYJIBTYPHBIX TPAJAULIUI CBOCH CTpaHBI (B TOM YUCIIE HAYYHBIX); 00-
IIEMUPOBBIX JTIOCTHKEHUI B 00JIACTH XMMHUHU; OCHOBHBIX MPUHIIMIIOB M MIPABUJI OTHOIICHUS K IPUPOJIE;
OCHOB 3JI0pPOBOT0 00pa3a )KHU3HH U 3A0POBbECOEPETaroIINX TEXHOIOTHIl; TPaBHJI TIOBEACHHUS B UPE3BHI-
YalHBIX CUTYalLlUsAX, CBA3aHHBIX C BO3/AEHCTBHEM PA3JIMYHBIX BEIIECTB; OCHOBHBIX IPaB M 00s3aHHOCTEN
rpakJaHuHa (B TOM 4Kciie 00y4aroLerocs), CBA3aHHbIX C JMYHOCTHBIM, IPO(ECCUOHAIBHBIM U KU3HEHHBIM
CaMOOIIpEICJIEHUEM; COLIMATbHOM 3HAYMMOCTH U COJEPKAHUS IPOoeccuil, CBA3aHHBIX C XMMHUEH;

— Yyy8cmeo 20pAocmu 3a POCCUNUCKYI0 XUMUUYECKYIO HAYKY U IOCTHXKEHHUS YUEHBIX; YBaXKEHUE U
MPUHATHE JOCTUKEHUM XUMHH; JIFOO0Bb M OEPEKHOE OTHOLICHHE K MPUPOJIE; YBAKEHHUE U y4eT MHEHHM
OKPYKAIOIIUX K JIMYHBIM JOCTUKEHHUSIM B H3yYCHUU XUMUU;

— npusrHanue NICHHOCTH COOCTBEHHOTO 3A0POBbA U 3J0POBbA OKPYIKAOIMIUX J'IIOI[Gﬁ; HGO6XOI[I/IMOCTI/I
CaAMOBBIPAKCHUA, CaMOpPCaJIn3allu, COIHAJIbHOI'O IIPU3HAHU A,

— OCO3HaHue CTCIICHU 'OTOBHOCTU K CaMOCTOATCIIbHBIM ITIOCTYIIKaM U HeﬁCTBHﬂM, OTBCTCTBCHHOCTH 3a
HX PE3YJIbTATHI,

— nposéieHue SKOJOTUYECKOT0 COZHAHUS, T00POKETATEIbHOCTH, JOBEPUS U BHUMATEIBHOCTH K
JIIOJIIM, TOTOBHOCTH K COTPYAHHYECTBY; MHUIIMATUBEI U JTI0O03HATEILHOCTH B U3YYEHUU BEIIECTB U
MIPOLIECCOB; YOKIEHHOCTH B HEOOXOMMOCTH Pa3yMHOTO UCIIOJIb30BaHUS TOCTHKEHUN HAYKU U
TEXHOJIOTHI;

— VMeHue yCTaHABINBATh CBSI3U MEXY LIEIbI0 U3YYEHHS XUMHUH U TEM, JUIS YETO 3TO HYXKHO; CTPOUTH
KM3HEHHBIE U MPO(eCcCHOHAIBHBIE TUIaHbI C YY€TOM YCIEIIHOCTH U3YUEHHsI XUMUU U COOCTBEHHBIX
IIPUOPUTETOB.

MetanpeamMeTrHbie pe3yJIbTaThI

— UCnoIb306aHue PA3TNIHBIX HCTOUHUKOB XMMHUYECKON MHPOpPMAIINH; MTOTYyYeHHE TaKoi
uHpOpMalNH, €€ aHaJIU3, TOArOTOBKA Ha OCHOBE 3TOT0 aHaIM3a MH(OPMAIIMOHHOTO MPOIYKTa U €To Mpe-
3EHTAallNS;

— npumereHue OCHOBHBIX METOA0B IMO3HAHUA (H&6J’IIOI[GHI/I5[, OKCIICPUMCHTA, MOACITIUPOBAHUA,
HU3MCPCHUA U T. I[.) I U3YUCHUSA XUMHUYCCKUX 06’beKTOB;

— UCNONb306aHUe OCHOBHBIX JIOTHUECKUX ONepaluii (aHaJIn3a, CHHTEe3a, CpaBHEHNUs, 0000111eHus,
JI0Ka3aTeNIbCTBA, CUCTEMATU3AINH, KJIACCU(PUKALUU U JIP.) IPU U3YUEHUH XUMHUECKUX O0BEKTOB;

— @opmynupoeaHrue BHIBOJOB U YMO3AKIIOUEHUN U3 HAOMIOIEHUH M U3yYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEN;

— npocrosuposearnue CBOICTB BCIICCTB HA OCHOBEC 3HAHUA UX COCTaBa U CTPOCHU A, a TAKKEC
YCTAHOBJICHH aHAJIOTHH,

— Gopmynupoeanue Uen, TUTIOTE3 U IyTeH NMPOBEPKH UX UCTUHHOCTH;

— onpedeneHue TIeNe U 3a1a4 y4eOHON 1 HCCIIeIOBATENbCKON ASSITELHOCTH U ITyTEH UX JOCTHUKCHHS,



— packpvlmue TPUUNHHO-CIIEICTBEHHBIX CBA3EH MEXIYy COCTAaBOM, CTPOCHHUEM, CBOMCTBAMHU,
MPUMEHEHHUEM, HaX0XKJIEHUEM B IPUPOJIE U MOTYYSCHHEM BaAKHEHIIINX XUMUYECKUX BEILECTB;

— apcymernmayus COOCTBEHHOM IMO3UIIUHN U €€ KOPPEKTUPOBKA B X04€ AUCKYCCHUHU 110 MaT€pHraiaM
XUMHYECKOI'O COACPKAHUA.

IIpeameTHbIe pe3yJabTAThI
B nosnasamenwvnoti cgpepe
3nanue (nonumanue).

— XUMHUYECKON CUMBOJIMKU: 3HAKOB XUMHUYECKHX AJIEMEHTOB, POPMYJI XUMUYECKUX BEIIECTB,
YPaBHEHUI XMMHUYECKUX PEAKIUN;

— BXHEHIINX XUMUYECKUX MTOHITHN: BEILIECTBO, XMMUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJISIPHAsl MacChl, MOH, KATUOH, aHUOH, XMMHUECKasl CBA3b, JJIEKTPO-
OTPHIIATEIIEHOCTh, BAJICHTHOCTD, CTENIEHh OKUCIICHHSI, MOJIb, MOJIIPHASt Macca, MOJISIPHBIA 00BbEM, paCTBOPHI,
JJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs AUCCOLMALINS, OKUCIUTENIb U BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTaHOBJICHHE, TETIOBOH 3(h(heKT peakinu, OCHOBHBIC THITBI PEAKIMii B HEOPTaHHUECKON

XHMHH,

— q)OpMYJII/IpOBOK OCHOBHBIX 3aKOHOB U TGOpI/H\/JI XUMHHU: aTOMHO-MOJICKYJIIPHOI'O YUCHUS; 3aKOHOB
COXpaHEHHUs MacChl BEIIECTB, OCTOSIHCTBA COCTaBa BeliecTB, ABorajipo; [lepuoandeckoro 3akona /. U.
MeneneeBa; TEOpUU CTPOCHUS aTOMA U YYCHHS O CTPOCHHH BEIIECTBA; TECOPUU IIEKTPOIUTUUECKON
JVICCOLMAIIUH U YUCHUSI O XUMHUYECKON PEaKIIHH.

Ymenue nazvisams:

— XAMHUYECKHE DIIEMEHTHI;

— COEIMHEHUS N3YYEHHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB;
Obwschenue:

— (U3UYECKOr0 CMBICIIa AaTOMHOTO (TIOPSAKOBOI0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB IPYIIIbI
u nepuoaa B [lepuoguueckoii cucreme [1. . MenneneeBa, K KOTOPbIM 3JIEMEHT NPUHAIJICHKUT;

— SaKOHOMepHOCTeﬁ HN3MCHCHHA CTPOCHUA aTOMOB, CBOICTB 3JICMEHTOB B npeaciax MajbIX IEPHUOIOB
nA T'pyIlll, a TaKxe CBOICTB 06pa3yeMHX HWMH BBICHINX OKCHUA0B U TUAPOKCUIOB,

— CYIIIHOCTH TIPOIIecca AIEKTPOIUTUUECKON TUCCOIMAITIN U PEAKIINA HOHHOTO OOMEHa.
Ymenue xapaxmepuzosamo:

— XUMHUYCCKUEC 3JICMCHTHI (OT BOOOpPOda OO KaJ'IBI_II/ISI) Ha OCHOBEC HX ITIOJIOXXCHHUA B HCpHOIIH‘-ICCKOﬁ
CUCTEMEC XUMHUYCCKUX OJICMCHTOB I[ H. MenneneeBa u 0CO0EHHOCTEH CTPOCHUA UX aTOMOB,

— B3aUMOCBA3b MCKAY COCTaBOM, CTPOCHUCM U CBOMCTBaMH HCOPraHNYCCKUX BCIICCTB,

— XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX BELIECTB (OKCHUIOB, KUCIIOT, OCHOBAHUH,
aM(OTEPHBIX COETMHEHHUN U COJelt).

Onpeodenenue:

— cocTaBa BElIeCTB Mo uX popmynam;



— BAJIEHTHOCTH U CTETIEHU OKUCIJIEHUS 3JIEMEHTOB B COCMHEHNUH;
— BUJIOB XUMUYECKOH CBSI3M B COEJUHEHUSX;

— TUIIOB KPUCTAJUINYECKUX PEIIETOK TBEP/IBIX BEIIECTB;

— IIPUHA]JIEKHOCTH BELIECTB K ONPEAEIEHHOMY KJIacCy COESAMHEHUH;

— TUIIOB XMMUYECKUX peaKIuii;

— BO3MOXHOCTH ITPOTEKaHUs PEaKLUii HOHHOI'O OOMEHa.

Cocmasnenue:

— cXxeM cTpoeHust aToMoB nepBbix 20 anemenToB llepuoanueckoii cucrems! J. YI. Menneneesa;
— (dopMyIT HEOPTaHUYECKUX COeTMHEHUI N3yYCHHBIX KIIAaCCOB;

— YPaBHEHHH XMMUYECKUX peaKIuil.

besonacnoe obpawenue ¢ XuMU4ecKoi ocyn0i u 1abopaTopHbIM 000pyI0BaHHUEM.

IIposedenue xumuuecko2o 3KCnepuUMeHma.

— MOJITBEP K IAIOLIETO XUMUYECKUE CBOWCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKHUX BELIECTB;
— HOJTBEPKIAIOIIEr0 XMMUYECKUN COCTaB HEOPIaHUYECKUX COEIMHEHMIA;

— 110 ITOJIYUCHUIO, C06I/IpaHI/IIO H PaCIIO3HABAHUTIO F33006p33HBIX BCIICCTB (Kncnopona, BOJAOpoOaa,
YIJICKUCIJIOIO rasa, aMMI/IaKa);

— 0 OTIPEIEeNIEHUIO XJIOPHUI-, CYIb(ar-, KapOOHAT-HOHOB M HOHA aMMOHHUSI C TIOMOIIBIO0 KaUeCTBEHHBIX
peakuui.

Buviuucnenue:

— MacCOBOM JI0JM XMMHYECKOTO 3JIEMEHTA 110 (hOpMYyJie COeTUHECHHS;

— MAaCCOBOM J0JIA BEIIECTBA B PACTBOPE;

— Macchbl OCHOBHOI'O BEILIECTBA 10 U3BECTHOW MacCOBOM J0JI€ IPUMECEN;
— 00BEMHOI 101 KOMIIOHEHTA ra30BOM CMECH;

— KOJIMYECTBA BCIICCTBA, o0BbeMa U MacChl BCIICCTBA 11O KOJIMYCCTBY BEUICCTBA, 06’beMy MM MacCce
pCarcHTOB UJIHN ITPOAYKTOB PCAKIIUU.

— Hcnonvzosanue npuobpemennvix 3Hanuil U YMEeHUll 8 NPAKMUYEcKol 0esimeIbHOCmU U NO8CEOHEEHOU
HCUBHU:

— JIA 0e301acHOro O6paHleHI/I$I C BEICCTBaMU U MaTCprajiaMu B HOBCC}IHGBHOfI KHU3HHU U TPaMOTHOT'O
OKa3aHusd HepBOfI IIOMOIIHX IIPpH O0KOrax KUCJIO0TaMH U MICJI0UYaMU,

— JUIs1 OOBSICHEHUS OTZIEIbHBIX (PAKTOB U MPUPOJHBIX SABJICHUM;
— JUIs KPUTUYECKOM OLIEHKH MH(OPMAIIMH O BELIECTBAX, UCTIOIb3yEeMbIX B OBITY.

B 1eHHOCTHO-OpUEeHTAUMOHHOM cdepe



— Ananusz u oyenka MOCIEICTBAN 11 OKPYKAIOIIEH Cpeabl OBITOBOM U TPOU3BOJACTBEHHOM
NeSTETLHOCTH YEJIOBEKA, CBSI3aHHOM C TIOJIYUCHHEM M MepepadOTKOM BEIIECTB.

B Tpynosoii chepe

— IIposedenue onepayuti ¢ NCTIOIB30BAHNEM HArPEBaHUs, OTCTAaUBaHUA, (GHIBTPOBAHHMS,
BBINIAPUBAHUS; [TOJIy4YEHHUs, COOMPAHHUS, PACIIO3HABAHUS BELIECTB; U3TOTOBJICHUS MOJIEIe MOJIEKYII.

B cdepe 0e30nmacHOCTH KU3HEAEATEIHLHOCTH
— Cobnr00enue paBUI TEXHUKU 0€30IIaCHOCTH MPH MPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA,
— OKa3zaHue TIEPBO IOMOIIY IPU 03KOT'ax, MOPe3ax U XUMUYECKUX TpaBMax.

3.Coaep:kagye y4e0HOro npeaMera, Kypca

XuMHs KaK 94acTh €CTECTBO3HAHMUSI. Hpe)lMeT XUMHUH.

EcTecTBO3HaHNE — KOMIUIEKC HAYK O pUpoAe: PU3MKU, XUMUHU, Ouonoruu u reorpaduu. IlonoxurenbHoe
Y OTPULIATEIIEHOE BO3/ICHCTBHE YEIOBEKA HA IIPUPOLY.

[Tpeamer xumun. Tena u BeniecTBa. CBONCTBA BEMIECTB KaK MX WHIUWBUIyaJIbHBIC TTpU3HaKu. CBOKCTBA
BEILIECTB KaK OCHOBA UX MPUMEHEHHUS.

MeTtoasbl u3yyeHus ectecTBo3HaHus. Habnmronenne kak OCHOBHOM METOJ ITO3HAHUS OKPYKAIOIIET0 MHpA.
YcnoBust mpoBeaeHus HaOmoneHus. [ umoresa kak mpeanoaokKeHne, 0ObICHSIIONIEe HITH MPEICKa3bIBAIOIIEe
IIpOTEKaHNUe HAOJI0JaeMoro sBJIeHUs. JKcriepuMeHT. JlabopaTopus. DKCriepuMeHT J1a00paTOpHbI U
JOMAILHHAM.

Crioco0rl pUKCHUpOBaHUS pe3yNbTaTOB IKcHepUMeHTa. CTpoeHHe MIIaMEHH CBEYH, CyXOIro TOpIOYero,
CITUPTOBKHU.

IIpakTnyeckas padora «3HaKOMCTBO ¢ Jab0paTopHbIM 00opynoBaHueM. [IpaBuina TeXHUKU O€30MaCHOCTH
pu paboTe B XUMUYECKOM KaOuHeTe (JTabopaTopuu)y.

IpakTuyeckas padora «HabmoneHue 3a ropsiei cBeuoil. Y cTpoiicTBO ciupToBKU. [IpaBuia paboTsl ¢
HarpeBaTebHBIMU PUOOpaMm.

MopaenupoBanue. Mojienu kak abcTparupoBaHHbIE KOTTUU U3Y4aeMbIX 00BEKTOB U MpoIieccoB. Mojenu B
¢busuke. DnekTpodopHas MalIMHa Kak a0CcTparupoBaHHas MOJIEIb MOJTHUU. Moienn B OMOJIOTHH.
Bronornveckne Myispku. Moieny B XUMUU: MaTepUabHbIe (MOZETH aTOMOB, MOJIEKYII, KPUCTAILIIOB,
ammapaToB M YCTAHOBOK) M 3HAKOBBIC (XMMHUYECKUE 3HAKH, XHMHUIECKHE (POPMYITBI H XUMHUICCKHE
YpaBHEHUS).

XuMHYecKasi CHMBOJIMKA. XUMUUeckue 3HaKku. MIx o0o3HaueHre, Mpou3HOIlIeHne U HHPopMaIus,
KOTOpYIO OHU HecyT. Xumuueckue ¢popmyibl. Ux o003HaueHHe, TPOU3HOIIEHNE U UH(POpMaIHsl, KOTOPYIO
OHHU HecyT. IHaeKchl U KO3 PUIIMEHTHI.

Xumus 4 GU3MKA. YHUBEPCAJIBHBIN XapaKTep MOJ0KEHUH MOJIEKYJIAPHO-KHHETHYECKOI TeOpHH.
[TonsTHS «aTOM», «MOJIEKYNIa», «MOH». KpucTammueckoe coctosHue BeniecTsa. Kpucrammmdeckue
pelieTku TBepAbIX BeuiecTB. Juddysusa. bpoyHoBckoe nBHXKEHHE.



Xumus 1 pusuka. ArperaTHble cOCTOsIHUS BemecTBa. [loHsTre 00 arperaTHOM COCTOSIHUM BEIIIECTBA.
I"a3z006pa3uble, )xuaKue U TBepble BemecTBa. Kpucrammnueckue u aMmopdHbie TBep/ble BEIeCcTBa.
duznyeckne U XUMHUUECKUE SBICHUS.

Xumus u reorpadusi. ['eoorndaeckoe CTpoCHUE TUIAHETHI 3eMJIS: SIIPO, MAaHTHS, JIUTOChepa. IIEeMEHTHBIN
COCTaB I'e0JIOrMYECKUX COCTABHBIX YacTel IiaHeThl. MUHEpasbl U TOpHbIE MOPOAsl. MarmMaTtudeckue u
0CaJIoYHbIC (OPraHUYECKUE U HEOPTaHUYECKHE, B TOM YHUCJIE U TOPIOYUE) TOPOJIBI.

Xumusi 1 0uoJiorusi. XuMUYECKUA COCTaB KUBOW KIIETKH: HEOPraHUYEeCKHe (BO/Ia 1 MUHEPATIbHBIC COJIN) U
opranudeckue (OCJIKHU, )KUPHI, YIIIEBO/IbI, BATAMUHBI) BeliecTBa. [IpocThie U ClI0’KHBIC BEUIECTBA, UX POJIb B
KU3HEIEATEIIbHOCTH OpraHnu3MoB. bruonoruueckas posib BoAbl B :kuBOM KieTke. dorocunres. Poib
xsopoduiuia B porocuHTese. buonornueckoe 3HadeHUE )KUPOB, OEIKOB, 3PUPHBIX Macell, YTICBOJOB U
BUTAMHUHOB JIJIs1 )KU3HEIEATEIbHOCTH OPraHU3MOB.

KavecTBenHble peakniuu B XuMuH. [IoHATHE 0 KAUECTBEHHBIX PEAKLUAX KaK O PEaKIUsX,
BOCIIPHHAMAEMBIX OPTaHOJIENTHYECKHU C MTOMOIIBIO 3pEHHUS, CITyXa, 000HSIHUSA. AHATTUTUICCKHIA YPPEKT.
OmnpenensieMoe BEIIECTBO U PEaKTUB Ha HEro. Bo3MOXXHOCTh N3MEHEHHUS POJIM Ha IPOTUBOMOIOKHYIO.
Pacnpoctpanenue 3amaxa 0/1€K0JIOHA, TYXOB HIIH J1€30/10paHTa Kak nporecc auddy3nn. OOpasubl TBEPIBIX
BEIIECTB KPUCTAIIMUECKOT0 CTPOeHUs. MOAEIN KPUCTAIUINYECKUX PEIIETOK.

Jemoncrpauuu. Kowieknus pa3HbIX Tell U3 OJJHOTO BEIIECTBA WM MaTepHaia (Hampumep, cTekiIa —
nabopaTopHas nocyna). Komexius pa3nuyabix e win ¢potorpaduii Ten u3 amoMUHAS 1T WIUTFOCTPAIUN
UJICU «CBOMCTBAa — MPUMEHEHUE». Y4ueOHOE 000pYyI0BaHUE, UCTIOIB3YyEMOE MTPH N3YUCHUH (DU3HKH,
6uonoruu, reorpadgun u xumuu. InaeKTpodopHas MamnHa B Aeiicteun. ['eorpaduueckue moaenu (rmodyc,
kapta). buonornyeckue Mo (MyJIsS)KH OPTraHOB M CUCTEM OPT'aHOB PAaCTEHUH, )XKUBOTHBIX U YEIOBEKA).
dusnuecKkue U XUMUYECKHAE MOJICITH aTOMOB, MOJICKYJT BEIIECTB M X KPUCTAJUIMYCCKUX PEIICTOK.
OOBeMHBIE U MIAPOCTEPIKHEBBIE MOJICIIN BOJIBI, YIIIEKUCIOTO M CEPHUCTOTO Ta30B, METAHA.
PacnipocTpanenue 3amnaxa ofeK0JIOHa, TyXOB WJIU JI€30/J0paHTa Kak nmpouecc tuddy3un. Odpasibl TBEpAbIX
BEIIECTB KPUCTALTHYECKOTO CTPOCHUS. MOIeTN KPUCTAJUIMIECKUX PEIIeTOK. TpH arperaTHbIX COCTOSHUS
Boibl. «[lepenmBanmey» YIIeKUCIIOro ra3a B CTaKaH Ha ypaBHOBEIICHHBIX Becax. Koyekmmst
KPUCTAINTUYECKUX U aMOP(HBIX BEIIECTB U U3eNUi n3 HUuX. Kosuiekuust MuHepaioB (J1a3ypuT, KOPYH]I,
XaIbKOMUPHT, (DIFOOPUT, ranut). KomeKius TopHbIX MOpoa (TpaHuT, pa3indHbie GopMbl KaabI[UTa —Mell,
Mpamop, u3BecTHsIK). Kostekius roprounx nckonaembix (HeTh, KaAMEHHBIN YToJib, CIaHIbI, TOP(D).
CrniuproBast SKCTpakLus XJopoduiia U3 3eeHbIX JIUCTheB. KauecTBeHHas peakius Ha KUCIOPOI.
KavecTBeHHast peakiyst Ha yrieKUcIblii ra3. KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOJY.

JlaGopaTopHble onbIThl. OnucaHue CBOWCTB KUCIOPO/a, YKCYCHON KUCIIOTHI, amtoMuHusA. CTpoeHue
IUTaMeHH (CBEeUH, CIUPTOBKHU, CYXOro roprouero). Mizroronenue Mojieneit MOJIEKysl XMMUYECKHX BEILECTB
u3 iacTiiuHa. HabmroneHne OpoyHOBCKOTO ABMKEHHS YACTUYEK YEPHOM TYIIH MOJT MUKPOCKOIIOM.
N3y4yeHne rpaHuTa ¢ TOMOIIBIO YBEIUIUTENBHOTO cTekia. OOHapyKeHHE J)KUpa B CEMEHaX MOJICOTHEYHIKA
u rperkoro opexa. ObHapyxeHue 3pUpHBIX Macell B anelbCUuHOBOM Kopke. OOHapyKeHHe Kpaxmaa u
Oenka (KIeiKoBUHBI) B MIIEHUNYHON MyKe. [Iponyckanue BbIIbIXaeMOro BO3/1yXa 4epe3 U3BECTKOBYIO BOJY.

MareMaTuka B XUMHH

OTHocUTeIbHbIE ATOMHASL M MOJIeKYJIsipHasi Macebl. [ToHsATHE 00 OTHOCUTETHFHOW ATOMHOM H
MOJIEKYJIIPHOM Maccax Ha OCHOBE BOJOPOIHOM eMUHUIBI. Haxok1eHrne OTHOCUTEIbHON aTOMHOM MaCChI
XUMHUYECKUX IeMeHTOB 1o Tadsmie /1. 1. MenneneeBa. HaxoxxieHne 0OTHOCUTEIBHON MOJICKYJISIPHOM
MacCCBHI 110 (bopMyne BCIICCTBA KaK CYMMBbI OTHOCUTCJIIbHBIX ATOMHBIX MacCC, COCTaBJIAIONINX BECUICCTBO
XUMHUYCCKUX DJICMCHTOB.



MaccoBasi 10J151 XHMHY€CKOT'0 3JIEMEHTA B CJI0KHOM BewiecTBe. [[oHATHE O MacCOBOM J0J1e
XUMHUYECKOTO AieMeHTa (W) B CIIOKHOM BEIIECTBE U €€ pacueT 1o Gopmysie BemectBa. Haxoxnenne
(dbopMyIibl BelecTBa O 3HAUEHUSIM MacCOBBIX J10JIel 00pa3yIoluX €ro 3J1€MEHTOB.

Yucrele BemecTBa u cMecH. [ToHsTre o ynctoM BemiecTBe U 0 cMecH. CMecH razoo0pa3Hbie (BO3IyX,
MIPUPOJIHBIN Ta3), Kuakue (HedTh) U TBepAbIe (TOpHBIE MOPo b, KyauHapHbie cMecr 1 CMC). Cmecu
TOMOTEHHBIC U TE€TePOTEHHBIC.

O0beMHAas 10J151 KOMIIOHEHTA ra30Boii cMecH. [Tonstue 06 06beMHOM 10J1e (¢) KOMIIOHEHTA ra30BOM
cmecu. CocTaB BO3Jlyxa M IPUPOJHOTO rasza. Pacuer 00beMa KOMIIOHEHTA T'a30BOM CMECH TI0 €ro 00beMHOU
JI0JIe ¥ HA00OPOT.

MaccoBas 10151 BemecTBa B pactBope. [lonsitie o MmaccoBoii ose Bemiecta (W) B pacTBOpeE.
PactBoputens u pacTBOpeHHOE BellecTBO. Pacuer Macchl pacTBOPEHHOIO BEIIECTBA [0 Macce pacTBopa U
MaccOBOH JI0JI€ paCTBOPEHHOI'O BELLIECTBA U IPYIHE PACU€Thl C UCIIOJIb30BaHUEM 3TUX IOHATHUH.

IpakTnyeckas padora «lIpuroroBiaeHue pacTBopa ¢ 3aJJaHHOM MacCOBOM J10JI€l paCTBOPEHHOIO
BEILIECTBAY.

MaccoBas 10151 mpuMeceii. [ToHsTHe 0 yncTOM BemiecTBe U MpuUMecH. MaccoBas 10715 mpumecH (W) B
oOpasie ucxoanoro BemiectBa. OCHOBHOE BeIIecTBO. PacueT Macchl OCHOBHOT'O BEIIIECTBA IO Macce
BEILIECTBA, COACPKALIETO ONPEIEICHHYI0 MACCOBYIO JIOJIIO IPUMECEH, U JPYTUe pacueThl C UCIIOJIb30BAHUEM
JTUX MTOHATHH.

JlemoHcTpanuu. MuHepassl KynpuT U TeHOPUT. Kosekuy pa3inyHbIX BUIOB MpamMopa U U3Aeaui (Wiu
WJUTFOCTpaIuil u3aenuii) u3 Hero. CMech peyHOro M caxapHOTO Necka U ux pazzaenenue. Komnekuus nedtu u
HedTenpoaykToB. Komnekius ObITOBBIX cMeceid (KyauHapHbIX cmeceld, CMC, mamiyHeid, HalmuTKOB | Jp.).
Juarpamma 06beMHOTO cocTaBa Bo3ayxa. Jluarpamma o0beMHOT0 cocTaBa IpUpPOIHOTo raza. Oopasibl
BELIECTB U MaTEPHUAJIOB, COIEPIKALLUX ONPEIEICHHYIO J0JII0 puMecei.

JlaGopaTopHble onbIThI. 3ydueHne coctaBa OBITOBBIX KYJTHHAPHBIX M XO3IMCTBEHHBIX CMECEH 10
sTUKEeTKaM. M3ydeHue cocraBa HEKOTOPHIX OBITOBBIX M (hapMaIleBTUUECKUX MTPENapaToB, COAECPKAIINX
ONPEIEICHHYIO JIOJII0 IPUMECEH TT0 UX ITUKETKAM.

HBJ’IeHHﬂ, MpoUuCXOoAsAlue ¢ BeecCTBaMu

Pazgenenue cmeceit. [TIoHsTHE 0 pa3aeneHny cMecer U OYUCTKE BelecTB. HekoTopelie mpocreimme
CIOCOOBI pa3/ieNieHrs CMECE: MPOCEeNBaHNE, pa3/IeJICHUE CMECEH TTOPOIITKOB KeJe3a U CEPhl, OTCTauBaHUE,
JIEKaHTaIMs, IEHTPU(PYrupoBaHue, pa3ieJeHue C TOMOIIBIO JIETUTETHbHOW BOPOHKH.

®uasTpoBanue. GunbTpoBanue B 1abopatopuu, ObITY U Ha pousBozcTBe. [loHsTHe 0 dpunbTpare.

Ancop6uus. [Tonstue 06 ancopOuuu u aacopOeHTax. AKTUBUPOBAHHBIN Yroiib KaK BXKHEHIINN a/IcCOPOEHT,
€ro UCIOJIb30BaHKE B OBITY, HA IPOU3BOJCTBE U B BOCHHOM JieNe. Y CTPOIMCTBO MPOTHBOTa3a.

IlI/ICTI/IJIJIHI[I/Iﬂ. I[I/ICTI/IJ'IJ]HLII/Iﬂ KaK IMpoueccC BbIACIICHUA BCIICCTBA U3 JKUIKONM CMECH. I[I/ICTI/IJ'IJ'II/IpOBaHHaH
BOJda U oOactu ee IMPUMCHCHUA.

Kpucraaauzanus niau BpinapuBanue. Kprucramszays u BelllapuBaHue B Ja00paTopun
(xpucTamm3atopsl U GpaphopoBble YAIIKK IJIs BeITapUBaHus) U npupoae. [leperonka nedru.
Hedrenponykrel. @pakiimoHHas IeperoHKa *KHJIKOTO BO3TyXa.

IIpakTnyeckas padora «OuncTka MOBApPEHHOMN COIMY.



Xumnueckue peakuuu. [{oHATHE 0 XUMHYECKON pEaKIMK KaK MPOIECCE MPEBPAIICHUS OJHUX BEIIECTB B
apyrue. Y CIoBUS TEUEHUS U TIPEKPAICHUS XUMHUYECKUX PEaKIui.

HpP[3H3KI(I XUMHUYECKHUX pealcum“a. HpI/ISHaKI/I XHUMHUYCCKUX peaKuHﬁ: HN3MCEHCHHC IBETA, BBINIAACHHUC
ocaJiKa, paCTBOPCHHUC IMOJIYYCHHOI'O 0OCaJiKa, BBIACIICHUEC ra3a.

Jemoncrpanuu. [IpocenBanue cMecu MykH U caxapHOro necka. Paszienenue cMecu opoIKkoB cepbl U
xenes3a. Pa3nienenue cMecu opoIkoB cepsl U necka. Pasienenne cMecu BoJbl M paCTUTENIBHOTO Macia ¢
MIOMOILBIO AETUTEIbHON BOpoHKH. [lenTpudyruposanue. @unbrposanue. Komnekius pecnuparopHbix
MacoOK U MapJIeBbIX IOBSA30K. A/ICOPOLIMOHHBIE CBOMCTBA aKTUBUPOBAHHOTO yIiisl. CHiIMKarespb U ero
MpUMEHEHHE B OBITY M JIETKOH mpoMbIuieHHOCTH. [IpoTBOras u ero ycrporictso. [lonyduenue
JUCTUJUIMPOBAHHON BOJBI C IIOMOIIBIO J1a00paTOPHOM YCTaHOBKH JIJIsl IEPETOHKU XKuAKocTel. Paznenenue
CMEecH TMepMaHraHara u JuxpomMara Kajius crnocooom kpuctamumsanuu. Komneknus «Hedts n
HePTEeNPOaYKThI». B3anmozeiicTBIE MOPOILIKOB jKele3a U cepbl pu HarpeBanuu. [loyueHne yriekucaoro
ras3a B3aMMOJIEHCTBHEM MpaMopa ¢ KUCIOTOH U OOHapyKEHHUE €ro ¢ MOMOLIbIO U3BECTKOBOU BOJIBI.
Karanutnueckoe pasiiokeHue Mepokcuaa Bo1opoia (KaTalau3aTop — JAUOKCH]I MapraHia).
depMeHTaTHBHOE pa3jiokKeHHe epOKCHIa BOAOPOAA € MOMOLIbIO KaTajna3bl. KUCIIOTHBIN OrHETYIINTEb,
€ro yCTpOWCTBO M MPUHIMUII AeHCTBUS. Peakius HelTpanu3auuu okpaieHHoro ¢peHondraaenHoM pacTBopa
IIEJI0YM KMCI0TON. B3aumoseiicTBue pacTBopa nepMaHraHaTa u AMXpomara Kajius C pacTBOpOM cylibpura
Hatpus. [lonyduenne ocanka ruapokcuaa menu (II) umm runpoxcuna sxenesa (I1I) peakumeit oOmena.
PacTBOpeHne noaydyeHHBIX 0CaIKOB THIPOKCUI0OB METANIOB KUCI0TOM. [losydenue yriekucioro rasa
B3alMO/ICIICTBHEM pacTBOpa KapOoHaTa HaTpUsl C KUCIOTOM.

JlaGopaTopHble onbIThI. Pa3nenenue cMecu cyxoro MoJjioka M peYHOTro recka. M3rotosienne GpuiibTpa u3
¢buIbTpOBaNBHOM Oymaru wim OymaxxHoH canderku. 3roroBieHne MapiaeBbIX MOBS30K KaK CPEICTBA
VHJVBHUIYQJIbHOW 3aILMTHI B IEPUOJ dNIUAeMUN rpunia. M3yyenue cocraBa U IPUMEHEHUS CUHTETUYE CKUX
MOIOIIUX CPEJICTB, COACPKANIMX dH3UMBIL. V3yueHne yCTpOoHCTBA 3a)KUTaJIKH U €€ IIJIAMEHU.

Paccka3sbl mo xumMmuun

Paccka3sbl 00 yueHbIx. Borgaromuecs pycckue y4eHble-XUMUKH: JKA3Hb U 1EeITeNIbHOCTh M. B.
Jlomonocoga, JI. 1. Menneneesa, A. M. bytneposa.

Paccka3bl 00 3j1eMeHTaxX M BemecTBax. MeTauibl: allOMUHUI, jKee30, 30510T0. Hemeransl: a3or,
Bosopoa. Bona. Xnopun natpus. Kapbonat kanbuus.

Paccka3ssbl 0o peaknusix. @orocunres. 'openne. Kopposus meramios.
IIpakTnyeckas padora (1oMalIHUM SKCIIepUMEHT) «BbIpaliyBaHue KpUCTAIIIOB COIM.

IpakTuyeckasi padora (momarrHui sxciepumMenT) «Kopposus MmeTamioBy.



4.Y4yeQ0HO-TeMATHYECKOE NJIAHUPOBAHNE

Ne Ne Ha3zBanue teMm n Hesan uzyyenust OcCHOBHEIE BH/BI CpeacrBa
YPOK | YPOK | YPOKOB TeMbI YPOKa y4eOHOM o0yueHusi, B
a aB JeATeJIbHOCTH ToM uncjae UKT
TEeMe yJamuxcst
1 1 XHUMHS KaK 4aCTh Jatp ydamumces Humezpuposamnu O0opynoBanue
€CTECTBO3HAHUS. IIPEJCTABIICHUE O JaCTHBIC TP*:
IIpeaMeT XUMUK HayKe XMMHH, O €€ HPEAMETHBIC
3HAaHUA B CUCTEMY JaTunk
MeToapl u3y4eHus POJIM U MECTE CpeIn .
€CTECTBO3HAHUSA JIPYTHX €CTECTBEHHO- SHAHMH O Temnepatypel
CCTCCTBCHHOM MI/Ipe. (TepMOHaprIﬁ)
Hay49HbIX Obwacuamo
, CMHPTOBKA
JUCILIUILIMH, O JTNATICKTUKY
3HAYCHUM XMMHUH B B3aMMOOTHOIIICHUH
KU3HH YEIIOBEKa, HCIOBCKA 1
Ha4aTh HpHUPOAEL,
ULTIOCMPUPOBAMb €€
dbopMHupoBaHHE
IIpUMepamHu.
HOHATHS O Xapaxmepuszosamu
XMMHAYCCKOM MpeaIMeT XUMUHU.
BEIIECTBE U €T0 Paznuuame Tena u
bu3znyecKux BEILECTBA.
CBOMCTBAX. Xapaxmepuszosamu
CBOICTBA BEIIECTB
KaK uX
WHJUBUlyaJIbHbIE
MIPU3HAKHU.
Yemanasnuseamo
MPUYUHHO-
CJIEACTBEHHBIE CBI3H
MEK]ly CBOMCTBAMHU
BEILIECTB U
o0acTamMu ux
MIPUMEHEHUS.
Onucwvieams
CBOMCTBA HEKOTOPBIX
BEILECTB 110
ONpeIETICHHOMY
TJIa”y ¢
MTOMOIIIBIO PYCCKOTO
(poziHOTO) SI3BIKA
2 2 IIpakTHyeckas [To3HakOMUTH Pabomams ¢
padora Ne 1 y4anmxcs ¢ 11aDOPATOPHEIM
«3HAKOMCTBO C npasmiamu Texmuky | ©OOPY/IOBAHIEM H
HarpeBaTeIbHBIMH
JIa0DOPaTOPHBIM 0€30MacHOCTH MPH
npubopamu B
0o0opy10BaHHEM. pabote B COOTBETCTBIIL C
IIpaBuiia TeXHUKH | XUMUYECKOM IPaBUIAMH TEXHUKHU
0e3omacHocTH npu | kKabuHeTe, ¢ 0E30MACHOCTH.




padore B 1a00paTOPHBIM Bvinoansamu
XHMHYECKOM o0opynoBaHuem — | IPOCTCHIIINE TPUEMBbI
Ka0uHeTe 1abopaTOpPHBIM obpanierus ¢
.. | mabopaTopHBIM
(-1adopaTopun)» LITaTUBOM, IIOCYAOH;
000pyI0BaHUEM.
chopMHpOBaThH
OpraHu3aIOHHbIC
yMmeHus (BecTH
3aIlUCH U JIe1aTh
PUCYHKH).
IIpakTH4eckasn 3a0KUTh Pabomamp ¢ O0opynoBanue
padora Ne 2 [IPAKTUYECKUE 11abopaTOPHBIM TP*:
«Ha6mionenne 3a | OCHOBHI BaxHeiimero | OCOOPYAOBAHHCM H
" . HarpeBaTCIbHBIMU JdaTuuk
ropsimieii cBe4oil. | MeToJa MO3HAHUS
. npubopamu B TeMIEpPaTypbl
YerpoiicTBo CCTECTBCHHOHAYYHBL | o oo op o o
(TepMonapHbIii)
CIHPTOBKH. X TUCIHILIAH — MpaBuAAMM TeXHHKH |
IIpaBuia padoTsl ¢ | HAOIIOJCHHUS, 0€30I1aCHOCTH. > P
HarpeBaTeJbHBIMH | IOAYEPKHYThH Buvinonanamo
npudopamm» BaXHOCTb U 3Ha- IIPOCTCHIINE IIPHCMEL
YeHUe TUIATEIbHbIX obparuerus ¢
. 1a00pPaTOPHBIM
HaOJIIOIEHUH,
000pyI0BaHUEM: C
[O3HAKOMUTH yua- TAGOPATOPHBIM
HIHAXCs C LITaTUBOM, CO
yYCTPOHCTBOM CHHPTOBKOU
CIMPTOBKH,
aKIEHTHPYS UX
BHUMaHHE Ha
IpaBHiax paboThI €
HarpeBaTebHbIMU
npubopamu.
MopenupoBanue CdopmupoBathb Ob6vsacuams, 4TO
Xumuaeckas [IPEJCTaBICHUE O TaKo€ MOJACIIb.
CHMBOJIUKA MOJIEJIMPOBAHUH KaK Knaccuguyuposams
MO/JIENIN Ha
METO/ie TO3HAHUS
MaTepHalbHbIe U
OKPYIKAIOWIETO MUPA, |, oo
aKIEHTUPOBATh pusodums

BHUMAaHHUE yUaIIHXCS
Ha Pa3IuIry MEXTY
00BEKTOM H €r0
MOJIEJBIO.
ITo3HakoMUTH
y4YaIIUXCS C
MMOHATUSIMH
«XUMHYECKUI

MIPUMEPHI PA3TUIHBIX
THUIIOB MOJEIICH,
HCIIOJTB3YEMBIX TIPH
W3y4YEHUU
Pa3TUYHBIX
€CTECTBEHHOHAYUYHbI
X

IIpenmeros.
Ilepesooumu
Ha3BaHUs




DJIEMEHTY,
«XUMHYECKas
bopmymnay,
OOBSICHUTH
MIPOUCXOXKICHUE
XUMHYECKOM
CHMBOJIMKH; 10
XHUMHUYECKHM
dbopmyaM HAy4IUTh
IIKOJIBLHUKOB OII-
penensiTh
MIPUHAIJICKHOCTD
BEIIIECTBA K MPOCTHIM
HJIN CJIOKHBIM

XUMUYECKUX
DIIEMEHTOB B
CHUMBOJIbHYIO
cucTeMy

3HAKOB U HA00OPOT.
Xapaxmepuzoeamuv
XUMHUYECCKHE
(hopMyIIBI KaK
3HAKOBBIE MOJIEIIN
cOCTaBa XMMHUYECKUX
BEIIIECTB.

Xumus 1 puznka. Cdopmuposatsb Obvsacuams, 4TO
YHUBEpCATbHBIN MPENCTABICHUS O TaKoC aToM,
XapakTep BaKHENIIHX MOJIeKYJ1a, HOH.
. Xapaxmepuzoeams
MOJIOKCHUN XUMHUYECKHX
KPUCTAIIINYECKOE
MOJIEKYJISIPHO- MOHSTHSIX: «aTOM»
yp ’ COCTOSIHHEC BCUICCTB
KMHETUYECKOU «MOJICKYJIa», «HOHY; | y kpuCTAIIHYECKHE
TEeopuun MO3HAKOMUTH C peILIeTKH.
OCHOBHBIMH Apeymenmuposamso
OJIOKEHMSIMHU pPEabHOCTDh MOJIEKYJT
ATOMHO- ’IBT;(I;H’IMH
mubdy3un u
MOJIEKYJIIPHOTO Y
OpOYHOBCKOTO
yHCHHA. JIBUKEHUSI.
Mooenuposams
OpOYHOBCKOE
JIBIKCHUEC
ONnuUCHIBAMb ITY
MOJIETh
Xumus 1 pusnka. Pacmmputs XapakTepHu3oBarTh O0OopynoBanue
ArperatHblie MIPEACTaBICHUS razoo0pasHsie, TP*:
COCTOSIHUSA ydammxcs 00 KHJKAC 1 TBEPIBIC
BELIECTBA. HaTunk
BeIIleCTBa arperaTHbIX
COCTOSTHHSIX Pasisare TeMIepaTypbl
KPUCTAIJIMYECKHE U -
TepMONAPHBIIi
BEIIECTB. (Tepmonap )

amop¢HbIe TBEpAbIE
BELIECTBA;
buznveckue u
XUMHYECKHUE
SIBJICHHUS.
YcraHaBnMBaTh
B3aMMOCBS3H MEKIY
nepexoiaMu
arperaTHbIX
COCTOSIHUI

OJIHOTO BEIIECTBA.




Haomronars
XUMHYCSCKHI
AKCIIEPUMEHT,
OIHMCKIBATh €ro 1
JienaTh BBIBOJBI Ha

€ro OCHOBE
Xumus u reorpadus | PazButh XapakTeprus3oBaTh OobopynoBanue
MPECTaBICHUS FeO0JIOrn4eCKoe TP*:
yyammxes o monsTHy | CTPOCHUE IUIAHETHI
«BEIIECTBOY; 13321;4;111%5 Aarunk
(opmuposars MUHEpabl U TOPHBIE i;ﬁ:;ii?;?;
OO6mieyuebHbIe OPOJIBL;
YMEHHUS. MarMaTu4ecKue u
0Ca/I0YHbIC
noposl. U3yuars
COCTaB TOPHOU
MOPOJIBI C TOMOILBIO
ONTHYECKUX
puOOpPOB
Xumus u ouonorus | [IpogomkuTs YcranaBiuBaTh
Pa3BUTHSA MEXIIPEIMETHbBIE
CBSI3U

MPECTABICHUN O
BEIIECTBAX,
O3HAKOMJICHHE C
HOHSATUSAMHU:
OpraHUYecKHe U
HEOpraHU4ecKue
BEIIIECTBA,
XMMHUYECKast peak-
IUs1, KAYECTBEHHAs
peaKIms;
COBEPILICHCTBOBATh
yMeHHe paboTaTh C
YU4eOHUKOM H
dbopmupoBaTh
HKCIIEpUMEHTAJIbHbIE
YMEHUSL.

Mexay Ouosioruei u
XMMHEN HA OCHOBE
XUMHUYECKOTO
COCTaBa KJIETKH.
Knaccudumnuposats
BEIIIECTBA KJIETKU U
OTHCHIBAThH UX POJIb B
HEW.
XapakTepu3oBarth
OMOJIOTUYECKYIO
POJIb BOJIBI.
OnuceIBaTh SIBICHUE
dboTocuHTE3a U
pacKpbIBaTh POJIb
XJIopo¢uiia B 3TOM
mpoiiecce.
XapakTepu3oBartb
OMOJIOTUYECKYIO
POJIb BAXKHEUIIINX
KJIaCCOB
OpraHUYECKUX
COECIUHEHNN JUIA
JKU3HEACSATENbHOCTU
OpTaHW3MOB.
DKCHepUMEHTANTBHO
JIOKa3bIBaTh
HATMYHUE TeX WU
WHBIX OPTAaHUYECKUX
COEIMHEHUH B
PaCTUTENBHBIX
KIIETKaxX




9 9 KauecTBenHbie JlaTh MOHATHS O OOBACHATD, YTO
pEAKIINU B XUMHAU «Ka4eCTBECHHOU TaKOC Ka49C€CTBCHHBIC
peaxkuum, peakiuu -
IPOZIOKHTE AHATMTHYECKUHT
s dekr.
(Gopmmporanye Pa3znmuyats
KCMCPUMEHTAIIBHBIX | orpenernseMoe
YMEHHUI; pa3BUBATh BEIIIECTBO U PEAKTUB
yMEHHUE BBICTYIATh Ha Hero. [IpoBoauTh
nepen aynutopueit, | Ka9CCTBCHHYIO
YMEHHUE CITYIIaTh. PCaKmuio Ha
YTJICKHUCIIBIN Ta3.
OnuceiBaTh
KaueCTBEHHYIO
peaKIuio Ha
KHCJIOPOJT
10 10 OTHOCHTENLHBIE OOBSICHUTD CMBICT OOBICHATD, UTO
aTOMHAas U MOHSITHH TaxKkoe
MOJIEKYJISIpPHAS «OTHOCHUTEIbHAS OTHOCHTEIIbHAS
aTOMHas Macca 1
Macchel. MaccoBast aTOMHAasi Maccay,
OTHOCHUTEIIbHAS
JIOJISI XAMHUYECKOTO0 | «OTHOCHUTEJIbHAS
MoJIe-
JJIeMEHTa B MOJICKYJISIpHAS KyJIApHAs Macca.
CJIO)KHOM BEIIECTBE | Maccay, Hay4YuTh Onpenensars
BBIYHUCIISITh OTHOCHUTEJIbHYIO
OTHOCHUTEJIbHBIE aTOMHYIO
MOITEKYIAPHBIE Maccy no tabmmie /.
. Meunneneesa.
MaccChl BEIIECTB.
PaccuutbiBath
OTHOCHUTEIIbHYIO
MOJICKYJIIPHYIO
Maccy BellecTBa 1o
ero hopmyse
11 11 | Yuctsle BemectBa 1 | Pa3BuBaTh 3HaHUS Pa3nuuatk yncTeie O0opynoBanue
cMecHu YYaIIUXCS O BEIIECTBA U CMECH, TP*:
BEIIIECTBAX 1 HX TOMOTEHHBIC U
reTepOreHHbIe JaTuyux
HaxO0KJICHUH B
CMCCH. 3JIEKTPONPOBO/I-
TIPUPOAC HA OCHOBE | 1Ty ypouTh mpHMeps HOCTH
o o 9
YCBOCHUS TIOHATHH cMecei pa3HyHOTo HbpoBoii MB
«YHUCTOC BCUICCTBO» arperaTHoro 1 p
M «CMEChH, COCTOSHHUS 1 Kpockon
COBEpPILIEHCTBOBATh S S
YMEHUST PAGOTHI C WX pOIb U 3HAYCHUE.
Uccnenosats cocTas
TEKCTOM.
OBITOBBIX,
KYJIMHAPHBIX U
XO3SIUCTBEHHBIX
cMecel o
ATUKETKaM
12 12 | O6bemHas nons Pacmmputs XapakTepH30BaTh OGopynoBanue
KOMITIOHEHTA peaCcTaBICHUSA 00BEMHYIO JIOJTIO TP*:
ra3oBoii cMecH ydamuxcs o noHsTuy | KOMITOHCHTA Ta30BOH
CMECH U IMpudop nasn

«I0JIs» Ha MPUMEPEC

pacCUUThIBATE €€ IO

onmpeaejIcHnus




00BEMHOM JTOJIK Ta3a | 00bEMY TOM CMECH. | cocTaBa
B CMECH; OrnuceIBaTh BO3IyXa
NPe/ICTABHTH 00BEMHBII COCTAB
T aTMOC(EpHOTO
BO3/yXa M MOHUMAaTh
OpPUEHTHPOBOYHYIO SHAYCHIC
OCHOBY NICHCTBUH MOCTOSTHCTBA 3TOTO
JUTSL pEIICHUS 3a/1a4 | cocTaBa Ul
Ha BBIYUCIICHUE 3/10pOBbSA
00BEMHOI 101U
KOMITOHEHTa I'a30BOM
CMecCH; pa3BHBATh
JIOTHYECKHE
orepanuu
MBILUICHUS
CpEICTBAMU pacyeT-
HBIX 337124 0
XUMHH.

13 13 | MaccoBas gomus ITokazaTh XapakTepuzoBaTh O06opynoBanue
BEILIECTBA B YHUBEPCAIbHBIN MacCoBy1O 1010 TP*:
pacTBope XapakTep MOHSTHs BCIICCTBA B PACTBOPC 5

IO, TIPEICTABUTS U PacCUYMTHIBATH Hudposoii
ee 1o Macce MHKPOCKOI

yaammmes pacTBopa.

OpPUEHTHPOBOYHYIO Ipeuarats Apyrue

OCHOBY JICHCTBUH MOAU(UKAMOHHBIE

JUISI peIIeHUs 3a/1a4 | PacyueThl ¢

Ha BBIYMCIIEHHE UCTOJIb30BaHUEM

MACCOBO# OMH STHUX TOHATUN

PacTBOPEHHOTO

BEIIIECTBA B pacTBO-

pe; pa3BUBaTh

JIOTHYECKHE

orepanuu

MBIIUICHUS

CpeAcTBaMu

pacyeTHbIX 3ajay 1o

XUMHH.

14 14 | IpakTuuyeckas 3akpenuth noHaTue | Pabomamu ¢ OobopynoBanue
padora Ne 3 «MaccoBas 10715 pac- | 17a00pPaTOPHBIM TP*:
«Ilpuroropaenne | TBOPEHHOIO obopyzoBanyem n
pacTBopa ¢ BEIIIECTBAY; Harpeate/ibHpIMU Becnt
3aIaHHOM MOBTOPHUTH MPaBUIIA pHGopami B HIEKTPOHHBIE

MAacCOBOM J0JIei
PacTBOPEHHOTO
BeIEeCTBA»

B3BCUIMBAHUS,
otbopa nmpoo
TBEPABIX U JKUIAKUX
BEIIECTB, MPH-

COOTBETCTBUH C
MpaBUJIaMU TEXHUKH
0e30IacHOCTH.
Buinonname
MPOCTEUIIINE MPUEMBI




TOTOBJICHUS
pPacTBOpPOB;
dbopmupoBaTth
OpraHu3aIMOHHBIC
YMEHUS
(mmaHupoBaHue
paboTHI,
OpraHu3aIus
pabouero Mecra,
BEJICHUE 3aIlhCeH,
panroHaIbHOE HC-
MOJIb30BaHNE
pabouero BpeMeHH,
COTPYJIHUYECTBO).

oOparmeHus ¢
J1a60paTOPHBIM
00opyoBaHUEM.

15

15

Pazgenenne cmeceit
®unbTpOBaHUE
AncopOuust
JucTrsamus

ITo3HakoMUTH
YYaIIUXCs CO
criocobamu pas-
JIEJICHUS CMECEH U MX
HCIIOJIb30BaHUEM B
IIOBCEIHEBHON
JKHU3HH YEI0BEKa.

OOBIACHATE
¢duznyecKyro
CYII[HOCTb,
JIEXKAIIYI0 B OCHOBE
pasneneHust cMecei
M OYHCTKH BEIICCTB.
Xapaktepru3oBaTh
IIpOCTENIINE
CIIocoObI pa3aesIeHUs
CcMeceit:
MIPOCEHBAHUE,
paszeleHue cMecei
MOPOLIKOB

KeJe3a U Cephl,
OTCTauBaHUE,
JICKaHTaIu,
neHTpudyrupoBanme
, pazneneHue

C MMOMOIIBLIO
JEIUTCILHOMN
BOPOHKH.
HaGmronaTe
XUMHYECKUIN
AKCIIEPUMEHT,
OIHMCBIBATh €r0 U
JIeJIaTh BRIBOAGI HA
€ro OCHOBE.
[Ipemarate criocoObI
pazneneHus

CMECH CyXOTo
MOJIOKA U PEYHOTO
recka u
AKCIIEPUMEHTAIILHO
MMOATBEPKIATH
HCTUHHOCTD
MIPEAJIOKEHHOTO
crocoba




16 16 | [IpakTuuyeckas PasBuBath u Pabomams ¢
padora Ne 4 3aKPEIUTh 3HAHUS 11abOPATOPHEIM
«OuncTka YUAIMXCS O obopynosanueM 1

. HarpeBaTeIbHBIMU
MOBAPEHHOM coTM» | criocodax
. npubopamu B
PA3IENCHMSA CMECeH; | (o
(opMHpPOBATE OCHOB- | papuaMK TeXHUKH
HBIC J'Ia60paTOpHBIe 0e30IaCHOCTH.
pUEeMbl U Buinoaname
SKCIIEPUMEHTaIbHbIe | POCTEUIINE IIPUEMBI
yMeHus oOparmeHus ¢
J1a00paTOPHBIM
(pacTBOpEHmME,
000pyI0BaHUEM.
MIPUTOTOBJICHHE
¢uibTpa,
¢ubTpOBaHHE,
BBITIAPUBAHUE).

17 17 XuUMHUYECKUe Oo6ecreunTh OOBACHATH, YTO
peakuuu. lIpusHaku | BocnpusATHe U TaKoC XUMHU1ECKasA
XUMHYECKHX OCMBICIICHHE PCaKLMAL.

o Xapakrepus3oBaTh
peaxui MOHSITUS
YCIIOBUS TEUYCHUS U
«XUMUYecKas [IpeKpaIeHHs
peaKIMs»; 3aKPENUTD | x MHIECKIX
IIOHATHE peakiuii. Habmonats
«BEIIECTBOY; XUMHYECKUN
noJBeCcTH yvamuxcsi | FKCICPUMEHT,
K 0CO3HAHMIO mpak- | CTICHIBATE €r0 1
. JIeJIaTh BBIBOJIBI HA
TUYECKOM
_ | ero ocHoBe.
3HAYUMOCTH 3HAHMHA | [0 nenopars cocTas
0 XUMHUYECKHX ¥ IPHMCHCHIE
SIBIICHUSX CUHTETHUYCCKUX
IOCPEACTBOM MOOHMIHUX CPECACTB,
O3HAKOMIICHUS C coxepxammx
oGmactsmu mpumMere- | O oAMPl 10
. ITUKETKAM U
HUS ITHX 3HAHUMH;
B IIpoliecce
CO3/1aTh YCIHOBUS JUISL | primooapg
pasBuTuA 'y JIOMAIIIHEN CTUPKU
IIKOJIbHUKOB YMEHHUSI
AHATU3UPOBATH
pe3yIbTaThI
JIEMOHCTPAIIHOHHBIX
SKCIIEPHUMEHTOB.
18 18 | Cemunap o uroram | Pactmputs kpyrosop | Pabomams ¢

JIOMAIITHEr o
UCCIIeI0BATEIbCKOT
0 DKCIIEPUMEHTA!

1. llpakTuyeckas
padora Ne 5§

yuammxcs, chopMu-
poBaTh U
COBEPIIICHCTBOBATh
HaBBIKH
CaMOCTOSITEIILHOU
paboThI;

71a00paTOPHBIM
o0opynoBaHuEM U
HarpeBaTeJIbHBIMU
npubopamu B
COOTBETCTBHUH C
NpaBUJIAMU TEXHUKHU
0€301acHOCTH.




«BpIpammBaHnue
KPHUCTALIIOB
coan». Konkypc Ha
JIyYIIM
BbIPallleHHBbII
KPHCTAJLI.

2. llpakTnueckas
padora Ne 6
«Koppo3us
MeTaJVIOBY.
Konkypc Ha rydmue
PEKOMEHIAaLUHU 110
3alUTEe METAJNIOB
0T KOppO3Uu

MOJJEP>KUBATH
OJIaronmpusI THBINA
MICUXOJIOTUYECKUN
KIIUMAaT B
KOJUJICKTUBE,
pa3BUBATh YMCHHE
myOJIMYHOTO
BBICTYIUICHHUS.

[To3HakoMUTH
YYaIuxcs ¢
MIPOIIECCOM KOPPO3UHU
1 CIIoco0amMu
3aIIUThl METAJIJIOB OT
Hee; hopMupoBaTh
HAaBBIKM YCTHOHN
peun,
MOJIOKUTEITHHYIO
MOTHBAIUIO K
W3YYEHHUIO MPEIMETA.

Bvinoansamu
MPOCTEUIIINE MPUEMBI
oOparmeHus ¢
J1a00paTOPHBIM
000pyI0BaHUEM.

*Ucnonb3zoBanue odbopynosanus Touxu Pocra mo mepe nocryniienus.




S.KDHTQDHH OINCHMBAHUA VUALIIMXCH 110 ITPEAMETY

DopMBI KOHTPOJIA Kpurepuu onenuBanus
TEKYyIIEeH yCIIeBacMOCTH
ydamuxcs

6.0nucanue MATEePHAJILHO-TEXHNYECKOr0 U YIYeOHO-MeTOaAnYecKoro ooecneyenus Padoueit

IPOrPaMMBbL.
1. Xumusi. BBogusrii kypce. 7 kinace. [IponeneBtudeckuii kypce (aBropsl O. C. N'abpuensn, U. I
Octpoymos, A. K. Axne6unun). 160 c.
2. Meroanueckoe nmocobue. 7 knacc (aBropsl O. C. 'abpuesnsy, I'. A. [llunapesa). 208 c.
3. Pabouas terpaap. Xumus. 7 knacc (aBropsl O. C. I'abpuensn, I'. A. lllumapesa). 112 c.
4. [Tpaxtukym. 7 knace (aBtopsl O. C. I'abpuensn, U. B. Axcenosa). 80 c.
5. Becnagos I1.U., [lopodeeB M.B. Memoouueckoe nocooue Peanuzauus od0pazoBaTebHbIX

MPOrpaMM eCTeCTBEHHOHAYYHOH M TeXHOJI0TM4eCKOii HANPaBJeHHOCTel 10 XMMHH €
HCII0JIb30BaHUeM o0opyaoBanus neHTpa «Touka pocta» MockBa, 2021

Oobopynosanue Touku Pocra

JlaTunk TeMnepaTypbl (TEpMONAPHBIi), CMHPTOBKA, JATYHK TEMIIEPATyPhI IVIATHHOBBIN, TEPMOMETP,
3JIeKTPHYECKas IUIUTKA, JaTYMK 3J1eKTPONPOBOAHOCTH, M (PPOBOIi MUKPOCKOI, IPUOOP /1JI ONIBITOB
€ JIEKTPHUYECKHM TOKOM, BeChl 3JIEKTPOHHbIE, IPUOOP AJIsl onpe/iesIeHHs1 COCTaBa BO3AYyXa, IaTYUK
ONTHYECKO IJIOTHOCTH, 1aTyuk pH, no3aTop 00béMa kuaKocTH, OIOpeTKa, JATYMK TeMIepaTypbl
IUIATHHOBBI, JaTYMK JAaBJIeHUs, MATHUTHASA MelIAJKa, IPUO0pP A WIJIIOCTPALMHU 3aBUCUMOCTH
CKOPOCTH XMMHY€ECKOH PeaKIuu OT YCJI0BHH, aninapar Ui NPpoBeIeHHs XHMHYECKHUX MPOLeCcCOB
(AIIXP), naTYHK XJIOpHI- HOHOB, NPUOOP AJIsI MOJTy4eHHs ra30B WM annapar Kunna, 6ans
KOMOMHHPOBaHHAsA J1a0opaTopHasi, NPUOOP AJIA OKHCJICHHUS CIIUPTA HAJ MEAHBIM KaTaJIu3aTOPOM,
TypOuAuMeTp (IATYUK ONTHYECKOH MYTHOCTH).

7.JInct koppexkunu Padoueii nporpamMmabl

Ne mpukaza nupexrTopa mkoiasl | Bug koppekiuu (CoBMEIIeHue, Howmepa u TeMbl ypoKOB, KOTOpBIE
Ha OCHOBE KOTOPOI'O BHECEHBI HCII0JIb30BaHUE PE3EPBA) MIO/IBEPIIINCH KOPPEKLINU
U3MEHEHUS B PabovyIo
nporpammy




MYHULWNAJIbHOE ABTOHOMHOE OBLLEOBPA3OBATE/IbHOE YYPEXXAEHUE "BOPOBUXWHCKAS CPEAHAS1 OBLLIEOBPA3OBATEJ/IbHAA LLKOJIA"
NMEPBOMAMCKOIO PAOHA, CacoHoBa EneHa AnekceeBHa, [MpekTop
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