YacTHOE 0011e06pa30BaTe/IbHOE YUpPEXKAEeHH e
«/Iunen-unTepHat “IloOAMOCKOBHBIN ' »

Beiaepaka U3 cofiep>KaTeIbHOT 0 pasjesia
O6pa3oBaTe/IbHOU POTPaMMbl

cpefiHero ob61ero o6pasosanus (OI1 COO),
yTBepxAéHHOM [Ipuka3om Ne1 ot 31.08.2023r.,
corJsiacoBaHa Ha [lefarorniyeckom coBeTe,

npoTtokoJ Nel ot 28.08.2023r.
(c u1sMeHeHUSIMHY, yTBePKAEHHBIMU [Iprkazom Nel

no yupexaenuto ot 01.09.2025r.,
corsiacoBaHa Ha [legaroruyeckom coserte,

npoTtokoJs N2l ot 26.08.2025r.)

PABOYAA IIPOTPAMMA

Kypca BHEYpPO4YHOH AesaTebHOCTU «[IpakTukym no noaroroske K EI'd mo
XMMHH»

Juist o6y4daromuxcs 10 kiacca (2 noarpymnna)

Kapassioo 2025



INNOACHUTEJ/IbHAA 3AIIMCKA

[Iporpamma cocTtaBJieHa JiJis o6y4atomuxcst 10-x KaaccoB, KOTOpble BbIGpaIn
XUMHUIO [J15 CAaYU IK3aMeHa.

Pa6oyas nporpaMMa Kypca BHEypOUHOH AesATesbHOCTH «[IpakTuKyM no nojrotoBke Kk EI'3
10 XMMHU» COCTaBJIEHA HA OCHOBAHUH CJIeJyIOLNX HOPMAaTUBHO-NIPAaBOBbBIX JJOKYMEHTOB:

. ®epnepasibHOro 3aKkoHa «06 o6pazoBaHuu B Poccuiickoit @egepanuu» ot 29
Jnekabps 2012r. Ne 273-93 (c u3BMeHeHHUSIMU 1 JI0TIOJIHEHUSIMHU );

. desepabHOTO  TOCyAapCTBEHHOro  06pa3oBaTeJbHOrO  CTaHAApTa
OCHOBHOTO 06ulero o6pas3oBaHUs, YTBEPXKJEHHOTO NpUKa3oM MuUHHUCTepCTBa
o6pasoBaHus U Hayku PO ot 17 nekabps 2010 roga Ne 1897;

. [Ilpukaza MuHoG6pazoBaHuss U Hayku P® ot 31.12.2015 r. Ne 1577 «O
BHECEHUU HU3MeHeHUH B deJepasbHbld TOCYJapCTBEHHbIH 06pa3oBaTe/bHbIN
CTaHJApT OCHOBHOIO 06Ilero o00pa3oBaHUs, YTBEPXKAEHHBIH NPHUKA30M
Muno6pHayku u PO ot 17 aekabps 2010 roga N2 1897»;

. OcHOBHOU 06pa3oBaTe/IbHOW NMPOTrpPaMMbl OCHOBHOTO 00111ero 06pa3oBaHUs
Jlunesa-untepHara «[loAMOCKOBHBIN»;

ABTopckue nporpammsl: 8-11 kiacca, paspabotanoi aBTopamu: H.H. I'apa, -
[Ipoceemenue, 2016 rof. [IpoekT. [IpumepHas paboyas nporpamma 000, UHCTUTYT
CTpaTeruu pa3BUTUsl obpa3oBanus, 2023

Ilesbl0 Kypca ABJIA€TCA NOBbILIEHHE YPOBHA NpPeJAMETHOM U ICUXOJIO0THYeCKOH
MO/ATOTOBKH Y4allUXCsl K c/laye rocylapCTBEHHONW UTOrOBOM aTTeCcTal U BbIMYCKHUKOB 9
KJIaCCOB B HOBOUM ¢opMe M0 XMMHU (3HAKOMCTBA IIKOJbHUKOB C 0COOEHHOCTSIMU JaHHOU
dopMbl aTTecTalMy, OTPAObOTKU UMU HAaBbIKOB 3all0JIHEHUS aTTeCTAalMOHHbBIX JOKYMEHTOB
Y 6JJaHKOB OTBETOB).

IIporpamma paccuyvraHa Ha 34 yaca B roj, 1 yac B He/ieJ110.

[IporpamMmma Kypca BbICTpOeHa B JIOTHKE IMOCTENEHHOT0 OCBOEHUS YYAIIUMHUCS OCHOBHOIO
coJlep>KaHusl XMMUYEeCKUX 3HaHHU M.

Kaxzaplil pasfesn COCTOMT W3 0030pHBIX JIEKLMH, TPEHUPOBOYHBIX 3aJJaHUH TeCTOBOMW
dopMbl c BbIOOPOM OTBETA, 33aJjAaHUU TeCTOBOM (OpPMBbI C KpaTKUM OTBETOM, aHaIu3a
TPYAHBIX 3aZJlaHUH.

Kypc peanusyeT KOMNETEHTHOCTHBIH, AeATEeJbHOCTHBIM U MHAWBUAYAJBHBIA MOAXO[ K
obydyeHuto. /[leATeJbHOCTHBIM NOAXOJ peanu3yeTcd B Ipolecce MpoBeJeHUus
CaMOCTOATEbHBIX U NPAKTUYECKUX PAabOT C y4alllMMHUCs], COCTaBJ/IsIET OCHOBY Kypca.

JleaTe/IbHOCTb YYHTeJIsl CBOAUTCH B OCHOBHOM K KOHCYJIbTUPOBAHMIO yYalllUXCs, aHAJINU3Y
Y pa3bopy HauboJiee NPo6JIEMHBIX BOIPOCOB U TEM.

WUupuBuyanusanus ooy4yeHus JOCTUTAETCs 3a CUET UCIOJb30BaHUA B IpolLiecce 00yYeHus
3JIEKTPOHHBIX U UHTEpHET-pecypCcoB.

[IporpamMma npejmnoJiaraeT, YTO OCHOBHOM 3a/jauell llejarora, peajayu3youiero JaHHbIM Kypc
SIBJISIETCS He MPOCTO Nepe/iada, TPAHCIAIUSA UMEIero ONnbITa, HAKOIJIEHHbIX 3HAHUH, HO
Y pa3BUTHE TBOPUYECKOTO NOTEHI[Kala JUYHOCTH CBOUX YUEHHUKOB, pa3BUTHE UX YMEHUS U
CMOCOGHOCTH MpPeoJ0JeBaTh T'PaHUIbl U3BECTHOrO, TPaAULMOHHOro. Biarogaps sTomy



CTAHOBUTCA BO3MOXHBIM BBIUTH 3a TIpejesbl 06pa3oBaTeJbHOr0 CTaHAApTa, AJs
YCIeIIHOW peasM3alldM TBOPYECKOr0 MOTeHLHaJa Y4Yallluxcd, TMOBBIIIEHUsS UX
N03HABaTeJbHOTO HHTepeca K reorpapuu U GOpMHUPOBAHUIO 0O0Jiee YCTONYHMBOU
MOTHBALMM K U3yYEHHUIO NIpeiMeTa.

B mpouecce ocBoeHUsl MporpamMMbl, 06yyaroliuecss CMOTYT NPOBEPUTb YPOBEHb CBOUX
3HAaHUH MO0 paA3JIMYHbIM pa3jesiaM [IKOJBHOTO Kypca XHMHH, a TaKXe MPOUAYT
Heo6XO0UMBbIH 3Tal NOArOTOBKH K €JUHOMY rOCy/JapCTBEHHOMY 3K3aMeHY.

PA3JIEJ 1. I/IAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA YYEBHOT'O IPEAMETA
1.1. IlpeameTHbIe pe3yJibTaThl

OGyvyamuicsa Hay4YUuTC:
1.B mo3naBaTesibHOM cdepe:

e JlaBaTb ONpe/ie/IeHUs] U3yYeHHbIX IOHATHUM: BellleCTBO (XUMUYECKUH 3JIeMEHT, aTOM,
VOH, MOJIeKyJla, KpUCTa/JIMyecKas pelleTKa, BellecTBO, MPOCTble U CJOXKHbIe
BellleCTBa, XUMHUYeckasd ¢opMyJsa, OTHOCHTeJbHas MOJIeKyJsdpHasd Macca,
BaJIEHTHOCTb, OKCH/bl, KUCJOTbI, OCHOBAaHHUA, COJIM, aMPOTEPHOCTb, UHAUKATOD,
NepuoAuYeCcKUi 3aKOH, NepuojuyecKass CHCTeMa, M30TOIbl, XUMHUYeCKass CBA3b,
3JIeKTPOOTPULIATEIBHOCTb, CTeNeHb OKHUCJEHUS, 3JeKTPOJIUT); XHMHUYecKas
peakuua  (XUMHYecKoe ypaBHeHHMe, TeHeTH4YeCKasd  CBfI3b, OKMCJIEHHUE,
BOCCTAaHOBJIEHWE, 3JIEKTPOJHUTHYECKAsd JUCCOLMALMUA, CKOPOCTb XHMHUYECKOH
peakuuun);

® ONHWCHIBATh J€MOHCTPALMOHHbIE U CAMOCTOSATE/IbHO IPOBeAEHHbIE IKCIEPUMEHTHI,
MCII0J1b3Y# JIJ1S1 3TOTO eCTeCTBEHHBIHN (PYCCKUH, pOJHOMN) A3BIK U A3bIK XUMUY;

e ONWCBIBaTb W pasjnyaTb H3Y4YeHHble KJACCbl HEOpPraHWYeCKUX COeJMHEeHUH,
IIPOCThIE U CJI0’KHBIE BellleCTBa, XUMUYeCKHe peaKLiy;

e KJACCUPUIIMPOBATH U3YyUYeHHbIE 0O0'bEKTHI U SIBJIEHUS;

e Hab6/0JaTb [JEeMOHCTPUpPYeMble UM CaMOCTOSITEJIbHO INPOBOJUMBbIE  OIBITHI,
XMUMUYeCKHe peakl My, IpoTeKalllie B IPUPO/Jie U B OBLITY;

e JleJlaTb BBIBOJbI U YMO3AaKJ/IOYEHUS U3 HAOJI0JeHHUH, U3Y4YeHHbIX XUMHUYEeCKHUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIlleCTB 10 aHAJIOTUU
CO CBOMCTBAaMH U3Y4YEHHBIX;

® CTPYKTYpUpOBaTb MU3Y4YEeHHbIM MaTepual M XHUMHUYECKYd HHPOpMalLUIo,
NOJIy4YEeHHY0 U3 IPYTUX UCTOYHHUKOB;

® MOJleJIMpOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IE€pBOr0 — TPeTbero nepuooB (B
paMKax M3y4YeHHBIX N0JIO)KeHUH Teopuu IJ.Pesepdoppa), cTpoeHHe NMpPOCTEHILNUX
MOJIEKYJI.

2.B 1eHHOCTHO-OpUeHTalMOHHOU cdepe:

e QaHa/JIM3MpOBaThb U OLIEHUBATb MOC/JAEJCTBUSA JJI1 OKpYXKawlled cpeibl ObITOBOH U
NPOU3BO/CTBEHHOMU J1€TEJIbHOCTH YeJI0BEKA, CBSI3aHHOU € nepepaboTKOM BEIleCTB.
3.B TpynoBoii chepe:

® [POBOAUTH XUMUYECKHUU IKCIIEPUMEHT.
4.B chepe 6€30MaCHOCTH KU3HE/EATENbHOCTHU:



e O0Ka3blBaTb I[EepPBYI0 IIOMOIIb IPHU OTPABJEHUAX, OXKOrax MU JpPYrMX TpaBMax,
CBA3aHHBIX C BellleCTBaMU U J1ab0paTOPHbIM 000PY/l0BaHUEM.

O6yyaomuics NoJIy4YUT BO3MOKHOCTb HAyYUThCH:

e kJaccupUIMPOBATH U3yUYEeHHbIE 06'BEKTHI U SIBJIEHHUS;

® OMNHUCHIBATb CAMOCTOSITE/NbHO MPOBeAEHHbIE IKCIIEPUMEHTHI;

e T[POTrHO3UPOBAThb CBOMCTBA HEU3YYEHHBIX BEIECTB [0 aHAJOTHHU CO CBOMCTBAMH
W3yYeHHbIX;

e OILIEeHMBATh MOCJAEACTBUSA AJIs OKpYKalolllel cpe/ibl 6bITOBOM M MPOU3BOJACTBEHHOMN
JeaTeJbHOCTH YeJI0BEKa;

1.2. MeTanpeamMeTHble pe3yabTaThbl
Ilo3HaBaTeabHbIe YY/I

O6yyamImuicsa HayYuTc:

- IOHUMaTb Pa3/IN4usl MeXAY UCXOAHBIMU GaKTaMHU U TMIIOTe3aMHU JJIs UX 00bsSICHEHMUH,
TEOpeTUYeCKHMMHU MOJeJIIMU U pea/lbHbIMU OOBbEeKTaMM, OBJIaJleHUe YHHBepCaJbHbIMHU
y4eOHBbIMU JIeWCTBUSIMU Ha NpUMepax TUIOTe3 AJs 00bsCHEeHUS U3BECTHBbIX PAaKTOB U
3KCIepUMeHTa/IbHOM IPOBEPKH BblIBUTa€MbIX

TUNoTe3, pa3paboTKU TeOpeTHIYECKUX MO/JeJiel MPOLeCCOB UJH SIBJIEHUH;

- BOCHPpUHUMATbh, llepepabaThiBaTh U NPebABASATh HHOOPMAIMIO B CJIOBECHOM, 06pa3HOH,
CUMBOJIMYeCKON popMax, aHa/IM3UPOBaTh U NepepabaThIBaTh M0OJyYeHHYI0 HHPOpMaLKIO
B COOTBETCTBUM C I0CTaBJIEHHbIMU 33/la4aMy;

- HpI/IO6p6TEHI/Ie OIIbITa CaMOCTOATEJIbHOI'O IIOMCKAQa, dHaJIM3ad U 0T6opa I/IH(l)OpMaLlI/II/I C
HCIOJIb30BAHHUEM PA3JHNYIHBIX HCTOYHHUKOB U HOBBIX I/IH(l)OpMaLU/IOHHbIX TEXHOJIOTUU AJ1d
peureHrd MO3HABATE/IbHBIX 3adY;

- OCHOBaM peaJin3alilnu HpOeKTHO-HCCJIe,CLOBaTeﬂbCKOﬁ AeATEeJIbHOCTH,
- IpPOBOJHUTD Ha6JII'O,£[6HI/Ie H SKCIIEPUMEHT IO PYKOBOACTBOM YUYHUTEJIA,

- OCYIIEeCTBJATh pacCIIMPEHHbIH MOWCK HHPOpPMALMHU C HCIOJb30BAaHHEM pPeCcypCcoB
6u6MoTeK U UHTEepHETA;

- C03/]laBaTh U MPeobpa30BbIBATh MOJIEJIU U CXEMBI [IJIS1 pellleHUs 3a/ay;

- OCYLeCTBJATH BbIOOP HauboJiee 3¢ PeKTUBHBIX CIOCOGOB pellleHus 3a/ja4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCJI0BUY;

- YCTAHABJIMBATb IPUIHUHHO-C/IEACTBEHHbIE CBA3H,

- OCYyILIeCTBJIAATb CpaBHEHMWe, CepUalUl0 U KJacCUPUKALMI0, CAMOCTOSATENbHO BblOUpas
OCHOBaHHUA M KPUTEPHUH [/ YKa3aHHbIX JIOTUYECKUX Ollepaluy;

- CTPOUTBH JIOTUYECKOE pacCyXJeHHe, BKJ/OYalllee YCTAaHOBJEHUE NPUYMHHO-
CJIe/ICTBEHHBIX CBSI3€H;

- 0O'bACHATD ABJICHH A, IPOLECCHhI, CBA3HW M OTHOILIE€HHUA, BbIABJIAEMbIE B X0/1€ UCCJIEAJOBAHUA



O6y4JaIMACA NOJIYYUT BO3MOKHOCTh HAYYHThCS:

- CTaBUTH NIp06JIEMY, aprTyMeHTUPOBATh €€ aKTya/IbHOCTb;

- CaMOCTOSITeJIbHO TNPOBOJUTh HCCJIeJOBaHHEe HAa OCHOBe TNpPHMEHEHUS METO/I0B
HaOJ/II01eHUS U 9KCIEPUMEHTA;

- BbIABUT'AaTb 'KIIOTE3bl O CBA3AX U 3dKOHOMEPHOCTAX C06I:>ITI/H>'I, Imponeccos, 06'beKTOB;
- OpraHU30BbIBATb UCCJIEAOBaHHUE C I€JIbIO IPOBEPKU I'MIIOTE3,;

- JleaTb YMO3aKJ/Jo4yeHUs (MHAYKTHBHOE W 10 aHaJIOTMM) U BBIBOJbI Ha OCHOBE
apryMeHTalUU.

PeryadarusHblie YY/I

OGyyaomuncs HayYUTCH:

- OBJIaZA€BATb HABBIKAMHU CAMOCTOATEJ/IbHOI'O l'IpI/IOGpETEHI/IH

HOBBIX 3HaHUM, OpraHU3aLUU y4eOHO! AesTeJbHOCTH, IOCTAaHOBKH LieJlel, IJIaHUPOBaHUs,
CaMOKOHTPOJI1 U OLIEHKU pe3yJIbTaTOB CBOEU [eATeJbHOCTH, YMEHUSMU NpesBUJEThb
BO3MO>HblIe pe3yJIbTaThbl CBOUX JIEUCTBUN;

- OCBaMBaTb INpHeMbl JeWCTBUW B HeCTaHAApPTHBIX CUTyalMAX, OBJIaJleBaTb
3BPUCTUYECKHMU METO/IaMU pellleHUs NpobJieM;

- HeJsiernoJjiaraHrr, BK/IK04Yad MOCTAHOBKY HOBBIX uenef/i, npe06pa3OBaHHe HpaKTquCKOﬁ
3a/ia4y B [I03HABATEJIbHY1O;

- CaMOCTOATEJIbHO QaHAJIM3UPOBATL YCJIOBHUA [JOCTHUXEHHUA LEJNM Ha OCHOBE yqéTa
BbII€JICHHBIX YIUTEJIEM OPUEHTHUPOB I,ELeI‘/’ICTBI/Iﬂ B HOBOM y‘{e6HOM MaTepHuaJie,

- IJIAHUPOBATh NIy TH JOCTHXKEHHUA LieJiel;

- yCTaHaBJIUBATh LieJieBble IPUOPUTETDI;

- CAaMOCTOSATEJIbHO KOHTPOJIMPOBAThb CBOE BPeMsS U yIIPABJIATH UM;

- IPUHMMATb pelleHus B Ip06JIeMHON CUTYallM1 Ha OCHOBE NIEPerOBOPOB;

- OCYLIECTBJIATb KOHCTAaTUPYIOIIUHN U NMpeBOCXUIAIIINNA KOHTPOJIb 110 Pe3yJbTaTy U 10
Croco6y AenCTBUS;

- CaMOCTOSITEJIbHO OLeHUBAaThb NPAaBUJbHOCTb BbINOJHEHUS [EeUCTBUSI U BHOCHUTb
Heo0X0UMble KOPPEKTHUBbI B UCIOJHEHUE KAaK B KOHIe JIEMCTBUS, TaK U MO XOAYy €ro
peasusanuy;

- OCHOBaM NPOTrHO3MpPOBaHUA KakK NpeJBUeHNs OyAyLUIMX COOBITUHN U pa3BUTUSA Npoliecca.
O06y4yaomuCcs NOJIYyYUT BO3MOKHOCTb HAYYHUThCH:

- CAMOCTOATEJIbHO CTABUTb HOBbIE y‘le6HbIe neJynu 1 3a/ia4y,

- CTPOUTDb XXKU3HEHHBbIE IIJIaHbI BO BpEMeHHOf/’I MepCreKTUBE,



- [IpHU IJIaHUPOBAHUHN HOOCTHUKEHHUA ueﬂeﬁ CaMOCTOATEJIbHO U aA€KBATHO YYHUTbLIBATb
yCJI0BHA U CpeACTBaA UX JOCTUXKEHHUI;

- BbleJISAITh aJbTepPHAaTUBHblE CINOCOObI JOCTHMXKEHUS LeJU U BbIOMpaTb Haubosee
3¢pdeKTUBHBIN CIOCOOG;

- OCHOBaM cCaMoperyJjduuu B yqe6H0171 Y T03HaBaTeJbHOU AedATeJIbHOCTH B cl)opMe
OCO3HAHHOro ymnpaBJieHHWd CBOMM IOBeAE€HHEM U OeATEJIbHOCTLHIO, HaHpaBHeHHOﬁ Ha
AOCTHUXEHHE ITOCTABJIEHHBIX HeHEﬁ;

- OCYyLIeCTBJIATh I03HAaBaTeJbHYI0 pe(dJeKCUI0 B OTHOLIEHUM JeNCTBHUU MO pelleHHUIo
y4eOHbIX U I0O3HaBaTe/JbHbIX 33/aY;

- aJleKBaTHO OLeHMBAaTb OOBEKTUBHYK TPYAHOCTb KakK Mepy QaKTUYeCKOro WU
IpeAnoJjaraeMoro pacxo/ia peCypcoB Ha pellieHHe 3a/1a4y;

- a/IEKBAaTHO OL|eHWBATbh CBOU BO3MOXXHOCTHU JIOCTHXKEHUS LIEJIU ONpe/ieJIEHHOU CI0)KHOCTHU
B pa3J/IMUHbIX chepax caMOCTOATENbHOM JesiTebHOCTH.

KoMMmyHuKaTUBHbIE YY/I

O6yyamImuiicsa HayYUTCA:

- BbIp@XKaTbh CBOU MBIC/IM U CIOCOOHOCTH BBICIYLUIMBATh CO6eCeJHUKA, TOHUMATh €ro TOUKy
3peHud, IpU3HaBaTh IPaBO JAPYyroro 4yeJjoBeKa HAa MHOe MHEHUE;

- paboTaThb B rpyIlIle ¢ BbIIIOJHEHUEM

Ppa3JIM9IHbIX COUAJIbHBIX pOJ'IeI\/}I, npeacTaBJadATb U OTCTAWBATDb CBOW B3rJidAbl U y6e>}<,qu1/m,
BeCTHU JUCKYCCHIO,

- OpraHM30BbIBATh U IJIAHUPOBATh y4eOHOE COTPYAHUYECTBO C yYUTE/IeM U CBEPCTHUKAMMUY;

- YYMATBIBAThb pa3Hble MHEHUS U CTPEMUTHCA K KOOPAWHALUM pPa3/IMYHBbIX MO3ULUH B
COTPY/JHHUYECTBE;

- ¢dopmysupoBaTh COOGCTBEHHOE MHeHHE U IMO3UIMI0, apryMeHTUPOBaTb M
KOOpPJAUHUPOBATH €€ C MO3ULUSMHU NapTHEPOB B COTPYAHHUYECTBE IIPH BIPabOTKe 0611ero
pelleHHs] B COBMECTHOM J1esITe/IbHOCTH;

- yCTaHABJIMBATb U CPAaBHUBATb pa3Hble TOYKU 3pEeHUS, IPeXIe YeM NPUHUMATD pellleHUsl
Y JieJIaTh BbIOOD;

- 3aJlaBaTh BOMNPOCH], HEOOXOJUMble [Jisl OpPraHU3aLUU COGCTBEHHOW [1eSIT€JIbHOCTU U
COTPYAHHUYECTBA C IAPTHEPOM;

- OCYyILeCTBJIAATb B3aUMHBI KOHTPOJIb U OKasblBaTb B COTPYJAHUYECTBE HEOOXOJUMYIO
B3aHMMOIIOMOLLb;

-- OCYLL€CTBJISITb KOHTPOJIb, KOPPEKLUIO, OLIEHKY JIeiCTBUHM MapTHEPA, yMeThb YOEXKAATh;

- yCTaHaBJMBaTb paboyue oTHouleHUs, 3PPEKTUBHO COTPYAHUYATb U CIOCOOGCTBOBATH
NPOAYKTHBHOM KOOMEpaLUU;



- OCHOBaM KOMMYHUKAaTUBHOU peJIeKCHMU.

O6yyaomucs NOJIy4UMT BO3MOKHOCTb HAYYUThCH:

- YIYUTLIBATb pa3Hbl€e MHEHUA U HHTEPECHI U 000CHOBBIBATD C06CTBeHHy10 IMO3UIHU10,
- MIOHUMATb OTHOCUTEJIbHOCTb MHEHUN U MMoAX040B K pEIE€eHHN 0 l'IpO6JI€MbI;

- MPOAYKTUBHO paspellaTb KOHQPIUKTBI Ha OCHOBe Y4YéTa MHTEpPEeCOB W MO3ULUHN BceX
YYaCTHUKOB, MOMCKA U OLIEHKU aJIbTePHATUBHBIX CIIOCOGOB pa3pelieHns1 KOHQJIUKTOB;

- A0roBapuBaTbCAd U NPUXOANUTDH K O6I.LleMy pEeleHNnIo B COBMECTHOM AeATeJIbHOCTH, B TOM
qucjie B CUTyallul CTOJIKHOBEHHUA UHTEPECOB;

- OpaTb Ha ce0s1 WHUIMATUBY B OpraHU3alldd COBMECTHOTO JeHcTBUsA (JesioBoe
JIUJIEPCTBO);

- OKa3blBaTb MNOAJEPXKKY M COJEMCTBHE TeM, OT KOrO 3aBUCUT JOCTUKEHHE LeJU B
COBMECTHOM JeATeIbHOCTH;

- OCYIIeCTBJIATb KOMMYHUKAaTHUBHYIO pedJIeKCHI0 KaK 0CO3HaHWe OCHOBAaHUIM COOCTBEHHBIX
JEVCTBUU U NeUCTBUM NapPTHEPA;

- B IIpolecce KOMMYHHUKALMU JO0CTaTOYHO TOYHO, OCJeL0BaTeJbHO U MIOJIHO NepeiaBaTh
NapTHEPY HeOOXOAUMYI0 UHPOPMALUIO KaK OPUEHTUP /151 IOCTPOEeHUS AeHCTBUS;

- BCTynaThb B JUaJIOT, a TaKXe y4acTBOBaTb B KOJIJIEKTUBHOM OOCYXJEeHUU MpoO6JieM,
y4acTBOBAThb B IMCKYCCUU U apr'yMeHTUPOBATh CBOIO NMO3UIHUIO;

- CJefoBaTb MOpPAJbHO-3TUYECKUM H© ICUXOJIOTUYECKHM MPUHLUUIAM OOIEeHUs U
COTPYAHUYECTBA HAa OCHOBE YBAXKUTEJbHOTO OTHOLIEHUS K MapTHEpaM, BHUMaHHUS K
JIMYHOCTH JIPyroro, a/leKBaTHOI0 MEXJIMYHOCTHOTO BOCHPHUSITUS], TOTOBHOCTH a/IeKBAaTHO
pearupoBaTh Ha HY/bl JPYTUX, B YaCTHOCTU OKa3blBaTh NMOMOIb U 3MOLMOHAJbHYIO
o/ IePKKY MapTHEPaAM B NPOLecce JOCTHXKEHUS 0011el 11eJI1 COBMECTHOM J|esiTeJIbHOCTY;

- ycrpauBaTh 3¢ eKTUBHbIE IPYNIIOBbIE 06CYK/AeHUsA U 0OecreyruBaTh OOMeH 3HAaHUSIMU
MeX/ly YJeHaMU rpynimbl AJis NPUHATHUS 3P eKTUBHBIX COBMECTHBIX pellleHUH;

- B COBMECTHOHU JeATeJbHOCTU YETKO POpPMYyJMpPOBATh LieJH TPYNNbl U MNO3BOJATH €€
y4aCTHUKaM MPOSIBJASATb COOCTBEHHYIO IHEPTHUIO JJIsl JOCTHUXKEHUS 3TUX Liesiel

1.3. JINYHOCTHbIE Pe3YJIbTAaThl

1. T'paixcdaHckoe socnumaHue:
Y obyuarowjezocs 6ydym cgpopmMuposaHbi:

- OCO3HaHHWE POCCUUCKON TIpakAaHCKOM HJEHTUYHOCTH (MaTPUOTU3MA, yBaXKEHUs K
OTedecTByY, K IPOIIJIOMY M HacTOslleMy MHOTOHALlMOHaJIbHOrO HapoJa Poccuu, yyBcTBa
OTBETCTBEHHOCTH U JjoJ/ra nepes PoauHoi);

- TOTOBHOCTb K BBINOJHEHUIO 00sI3aHHOCTEH rpaxjaiHdHa W peajin3allikid €ro Ipas,
yBaXeHHue IIpas, CBO60,Z[ N 3aKOHHBIX MHTEpEeCOB APYIHUuX HDAEﬁ; dKTHBHO€ y4aCTHeE B
’KHN3HHN CEeMbH, 06p330BaTeﬂbH0ﬁ OpraHu3anuu, MeCTHOI'O COO6I.L[€CTB3., poAHOIr0 Kpad,
CTpaHbI 4JId peaJiM3alilunu ueﬂeﬁ YCTOI‘/JI‘{I/IBOI‘O pa3BUTHUA,



O6yuarowjuticst N0y4uUm 803MOHKHOCMb 0151 POPMUPOBAHUSL:

- MpeACTaBJEHUs O COLMAJIbHBIX HOPMAax U MpaBUJIAX MEXJIMYHOCTHBIX OTHOLIEHUH B
NOJIMKYJIbTYPHOM U MHOTOKOH(ECCUOHAIbHOM 0011IECTBE;

- TOTOBHOCTU K pa3HOOOGpPA3HOW COBMECTHOM [IeITeJIbHOCTH, CTpeMJIeHHe K
B3aMMONOHMMAHUI0 U B3aUMOINOMOLIM, TOTOBHOCTb K Y4YacTHI0 B TyMaHUTapHOH
JlesITeJIbHOCTH («3KOJIOTUYECKUU MaTPyJ/ib», BOJJOHTEPCTBO).

2. [lampuomuyeckoe socnumaue:
Y obyuarowjezocs 6ydym cgpopmuposaHo:

- O0CO3HaHUE POCCUUCKOW TPaXAAHCKOW UJAEHTUYHOCTU B IMOJHUKYJIbTYPHOM U
MHOTOKOH(}ECCHOHaJIbHOM OOILECTBE;

- IposiBJIeHWe UHTepeca K NO3HaHUI0 IPUPO/ibl, HacesJeHUs, X03s1cTBa Poccuuy, pernoHoB
Y CBOETO Kpas, HapoJoB Poccuy; eHHOCTHOEe OTHOILIEHHE K JJOCTUXKEHUAM CBoer PoJMHbI
— LMBUJIM3aLMOHHOMY BKIagy Poccuy;

O6yuarowjuticst noy4uUm 803MOHKHOCMb 0151 POPMUPOBAHUSL:

- HEHHOCTHOI'O OTHOIIE€HHUA K HCTOPpHUYECKOMY KU IIPHUPOAHOMY HAC/TIEeAHNIO H 00'’beKTaM
IIpUpoOAHOIro M KYJIbTYPHOI'O Hacjaegud 4YesioBedeCTBd, TpaAWUIHWAM pPA3HbIX HAPOAOB,
IMMPpOKHUBAKOIIHX B pO,E[HOﬁ CTpaHe; yBaxKeHHne K CMHMBOJIaM Poccun, cBoero Kpasd.

3. lyxo8Ho-HpascmeeHHoe ocnumaHue:
Y obyuaroujezocsi 6ydym cgpopmuposaHa:
- OpYeHTalYs Ha MOpaJibHble [IEHHOCTH U HOPMBI B CUTYallUsIX HPaBCTBEHHOTO BbIOODA;

- TOTOBHOCTb OL|eHUBATbh CBOE MOBEJlEHUE U MOCTYNKY, a TaKXKe MOoBeJjeHhe U MNOCTYINKHU
JAPYTHX JIOAeN C TO03ULMU HPABCTBEHHBIX U NMPABOBBIX HOPM C yYETOM OCO3HAHHSA
NOCJIeICTBUM JJI1 OKpYKalOLLler Cpe/ibl;

O6yuarowjuticst N01y4uUm 803MOHKHOCMb 0151 POPMUPOBAHUSL:

- CIOCOOHOCTH pellaTh MOpaJibHble MP06JeMbl HA OCHOBE JIMYHOCTHOTO BbIGOpa C OMOPOU
Ha HpaBCTBEHHble LIEHHOCTH U NPUHATbIE B POCCUMCKOM 001eCTBe NpaBu/ja U HOPMbI
NIOBeJleHUd C yYETOM 0CO3HAHMA NOCJAeACTBUM [ OKpYyKalolel cpe/ibl

4. Icmemuyeckoe socnumaHue:
Y obyuaroujezocsi 6ydym cgpopmuposaHa:

- BOCIIPUMMYMBOCTD K pa3HbIM TPaJULMAM CBOEro U APYTrUxX HApoJ0B, IOHMMaHHWe POJIHU
3THHUYECKUX KyJIbTYPHBIX TPaJULUH;

O6yuarowjuticst no1y4um 803MOHHOCMb 0151 POPMUPOBAHUSL:

- eHHOCTHOTO0 OTHOUIEHUS K NIPUPO/JIEe U KYJIbType CBOEU CTpaHbl, CBOeH MaJOh POJUHBI;
IpUpOZie M KyJbType [JpPyrUX peruoHOB U CTpaH MHpa, 006bekTaM BcemupHoro
KyJIbTYpPHOI'O Hac/Jeiusl 4eJ0Be4ecTBa;

5. dusuueckoe sochumaHue:



Y obyuaroujezocsi 6ydym cgpopmuposaHa:
- KyJIbTYpa 3/10pOBbsl ¥ IMOLIMOHAJIbHOT0 6J1aronoJy4yus:
- 0CO3HAHUE IEHHOCTH XKU3HU;

- OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/10pOBbIO U YCTaHOBKA Ha 3/10pPOBbIM 06pa3 KU3HU
(3mopoBoe mUTaHUe, COOJIIOEHHE TMTMEHWYEeCKUX MpaBUJ, COAJaHCHUPOBAHHBIM peXuM
3aHATHUH U OT/bIXa, pery/spHas ¢usndeckas akTUBHOCTD);

- KyJIbTypa co6JII0/leHus TpaBUJ 6€30MacHOCTU B IPUPO/IE;
O6yuarowjuticst N0y4uUm 803MOHKHOCMb 0151 POPMUPOBAHUSL:
- HaBbIKOB 6€30MaCHOr0 NOBe/IeHUS] B UHTEPHETCPE/IE;

- CIIOCOOHOCTHU AJalITUPOBATBLCA K CTPECCOBBIM CUTYyallUAM U MEHAKIIUMCA COLlHAJIbHBIM,
I/IHCl)OpMaLlI/IOHHbIM U NIPpUPOAHBIM YCJIOBUAM, B TOM YHUCJIE€ OCMBbICJIAA COOCTBEHHBIH ONBIT
" BbICTpanBad I,ELI:IJII:>H€It/'II.LII/Ie LeJiu;

- HaBbIKa pECIJJIEKCI/II/I, [IpU3HAHHWE CBOEro IIpaBa Ha OI.LII/I6Ky M TAKOrI'o ?Ke IIpaBa Apyroro
4eJIOBEKAa;

- TOTOBHOCTH U CIIOCOOHOCTH OCO3HAHHO BBIMOJIHATL U IIponaraHArupoBaTb IIpaBHJIA
30poBoOro, 0€e301acHOr0 U 3K0JIOTHYECKHU uenecoo6pa3Horo o6pa3a KHN3HH;

- 6epeXHOTO OTHOIIIEHUS K IPUPO/IE U OKPYIKAIOLIeH Cpeie;
6. Tpydosoe socnumauue:
Y o6yuarowezocs 6ydym cihopmuposaHbi:

- YCTaHOBKA Ha aKTUBHOE y4yacTHe B pelleHHWH MpPaKTHYeCKUX 33ad (B paMKax CeMbH,
IIKOJIbI, FTOPOJia, Kpasi) TEXHOJOTMYECKOW U COLUAIbHOW HAMpPaBJEHHOCTH, CIOCOGHOCTD
WHUIMHUPOBATh, IVIAHUPOBATb U CAMOCTOSITE/IbHO BBINOJHATD TAKOTO Po/ia AeSATENbHOCTD;

- MHTepecC K NpaKTUYeCKOMY M3y4eHHUI0 podeccuil ¥ TpyAa pa3JIMyHOro poja, B TOM YHCIe
Ha OCHOBe NpUMeHeHHs reorpadpuiecKux 3HaHUH;

- OCO3HaHHE BaXHOCTH o6yqu1/1H Ha TIIPpOTAXEHHHU BCel >KU3HU AJ1A y€l'[eH.IHOﬁ
HpO(l)GCCHOH&JIbHOﬁ AeATEeJIbHOCTHU U pa3BHUTHE HeO6XO,E[I/IMbIX YMeHI/Iﬁ AJId 3TOrO;

O6yuarowuticst No1y4uUm 803MOHKHOCMb 0151 POPMUPOBAHUSL:

- OCO3HAaHHOTO BbIOOpA U NMOCTPOEHUS UHJAWBUAYAJbHOW TpaeKTOPHUHU 0Opa3soBaHUA U
YKW3HEHHBIX [IJIAHOB C YY€TOM JIMYHBIX U 0011leCTBEHHbIX UHTEPECOB U NOTPEOHOCTEMN.

7. 9Ko102uveckoe gocnumaHue:
Y o6yuarowezocs 6ydym cihopmuposaHbi:

- OpUeHTalUsl Ha IpUMeHeHUe reorpadpryecKux 3HaHUU A5 pelleHUs 3a7a4y B 006/1aCTH
OKpy»Kalllleil cpe/ibl, IJIAHUPOBAHUA NOCTYNKOB M OLLlEHKU UX BO3MOXXHBIX NOC/Ie[CTBUI
JIJIS1 OKPY>Kalo1le cpesbl;

- OCO3HaHHEe IJI00AJbHOr0 XapaKTepa 3KOJIOTUYeCKUX NMpobJieM U MyTel HUX pelleHHusd;
aKTUBHOE HelpUATHE [IeMCTBUH, IPUHOCAILLUX BpeJ, OKpYyKawlleH cpese;



O6yuarowjuticst N0y4uUm 803MOHKHOCMb 0151 POPMUPOBAHUSL:

- OCO3HAHMUS CBOEM pOJIM KaK TpakJaHUHA U IMOTpPebUTessl B YCJOBUAX B3aMMOCBSI3U
NPUPOLHOM, TEXHOJIOTUUYECKOU U COLJUAJIBHOU CpeJ;

- TOTOBHOCTH K y4aCTHIO B MIPAKTHUUYECKOU JesITeJIbHOCTHU 3KOJIOTUYECKOW HallpaBJIE€HHOCTH.
8. lJeHHOCMu Hay4YHO20 NO3HAHUA:
Y obyuarowjezocs 6ydym cgpopmMuposaHui:

-OpUeHTaluuss B JeATeJbHOCTU Ha COBPEMEHHYI CHUCTEMY HAy4YHbIX IpeJjCcTaBJeHUH
reorpaguyeckux HayK 06 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI IPUPO/bI U O6LECTBa, O
B3aMMOCBSA34X YeJIoBeKa C IPUPOJHOU U COLIMAIIbHON CpeJloH;

-OBJIaJIeHHe YUTATeJbCKOU KyJbTYPOH KaK CpeJCTBOM IO3HAHUs MHUpA A/ IPUMeHeHUs
pPas3/IMYHbIX HCTOYHUKOB reorpadpudeckoil ”HGOpMaL UM NPU pellieHU U N03HaBaTeJIbHbIX U
IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1aY;

O6yuarowjuticst no1y4uUm 803MOHHOCMb 0151 POPMUPOBAHUSL:

- OBJIQZIEHUS OCHOBHBIMM  HaBbIKAMHU  MCCJIEIOBATENbCKOM  [eTEeJbHOCTH B
reorpadpuyecKUx HayKax;

- YCTAHOBKH Ha OCMbICJIEHHE OIIbITA, Ha6JIIO,ELEHI/II>’I U CTpeMJIEHHE COBEPIIEeHCTBOBATb MYTH
AOCTHXEHHUA HHANBUAYAJIbBHOTO U KOJIJIEKTUBHOTO 6nar0nonyq1/1ﬂ.

PA3JIEJ 2. COAEPXKAHHUE KYPCA.

(34 yaca, 1 yac B HeJieJ110)

Tema 1. BeedeHue. Teopemuueckue 0CHO8bI XUMUU .
CTpoeHMe 3/IeKTPOHHBIX 060/104€K aTOMOB 3/IEMEHTOB [IEPBBIX YeThIpEX NEPHUOJOB: S-,
p- U d-3/1eMeHThI. JJIeKTpoHHas KoHurypanus atoma. OCHOBHOE Y BO30YK/IeHHO€e
COCTOsSIHHE aTOMOB.

3aKOHOMEpPHOCTHU U3MEHEHUS CBOUCTB 3JIEMEHTOB U UX COeJJUHEHUU 110 IepUOaM U
rpynmnam.

O6uaa xapaktepuctuka MeTasioB [A-IIIA rpynn B cBSI3U C UX NOJIO)KEHUEM B
[leproguyeckoit cucteMe XMMHU4YecKux 371eMeHTOB /.. MeHiesieeBa 1 0COGEHHOCTSAIMU
CTPOEHUS UX aTOMOB. XapaKTepUCTHUKa ePeX0iHbIX 3JIeMEHTOB (Meiu, IUHKA, XpOMa,
KeJie3a) Mo KX MOJIOXKEHUIO B IepUOANYEeCKON CUCTeMe XUMHUYEeCKUX 31eMeHToB /[.1.
MeHpenieeBa 1 0COGEHHOCTAM CTPOEHUS UX aTOMOB.

O6uras xapakTepucTuka HeMeTa 1oB [VA-VIIA rpynn B CBSI3U C UX MOJIOXKEHUEM B
[leproauyeckoi cucteMe XMMU4eckux ajieMeHToB JI.U. MeHjesieeBa U 0COGEHHOCTSMU
CTPOEHHUS UX aTOMOB.

KoBasieHTHas1 xuMuyecKas CBsi3b, €€ Pa3HOBU/JHOCTU U MEXaHU3Mbl 0Opa30BaHus.
XapaKTepHUCTUKH KOBAJIEHTHOM CBSI3U (MOJIIPHOCTb U 9HEePrus cBs3U ). MoHHas CBSA3b.
MeTaninyeckas cBA3b. BogopogHasa cBA3b.



BJIeKTpOOTpI/IL[aTeJleOCTb. CTeneHb OKHUCJIEHUS U BaJIEHTHOCTb XMMHUY€ECKHUX
3JIEMEHTOB.

BeLLLECTBa MOJIEKYJIAPHOI'O U HEMOJIEKYJIAPDHOT'O CTPOEHHUA. Tun KpHCTaJIJIH‘{ECKOﬁ
peueTKH. 3aBUCUMOCTb CBOMCTB BeleCTB OT UX COCTaBa K CTPOEHHA.

Knaccudukanusa XuMU4ecKUx peakiiiil B HEOPraHU4YeCKOU U OpraHu4eckord XMMUH.
TennoBo#t adpPpeKT xUMUYECKON peaKUU. TepMOXMMHUYeCKHe YPaBHEHHS.

CKOpOCTb peakIuy, ee 3aBUCUMOCTb OT Pa3IMYHbIX pakTopoB. O6paTUMbIe U
HeoOpaTHUMble XUMHUYECKHE peaKUu. XUMUYeCcKoe paBHOBecue. CMellleHre XUMUYEeCKOT0
paBHOBecHs N0/, IeCTBUEM Pa3JIUUHBbIX GaKTOPOB. JJEeKTPOJUTHUYECKAS AHUCCOL AU
3JIEKTPOJIUTOB B BOJIHBIX pacTBOpax. CUJIbHbIE U cabble 3JIEKTPOJIUTHL. Peakiiuu HOHHOTO
obmeHa. 'naposns coseit. Cpesia BOAHBIX paCTBOPOB: KUCJIasi, HEUTpaJibHas, LieJI04Hasl.
PeakIiMu OKUC/IUTENbHO-BOCCTAaHOBUTEIbHbIE. KOppo3usi MeTa/lJIOB M CIOCOOBI 3aIUThI
OT Hee. DJIEKTPOJIU3 PACIJIaBOB U PpaCTBOPOB (CoJieH, 1iesiouei, KUCJIOT).

Tema 2. HeopeaHu4yeckasi Xumusi.
Knaccudukanusa HeopraHuyecKkux BelecTB. HoMeHK/1aTypa HeOpraHu4ecKux
BellecTB (TpUBUaA/IbHAA U MeXAyHapoaHas ). XapaKTepHble XUMHUYeCKUe CBOMCTBA
NpPOCTBIX BEUIECTB -

MEeTaJIJIOB: LI[eJIOYHBIX, I1[eJI0YHO3eMeJIbHbBIX, aJIIOMUHUS; TePEX0/IHbIX MeTaJLJIOB (Me/H,
UHKa, XpOMa, 3KeJjie3a).

XapakTepHble XMMUYECKHe CBOMCTBA NPOCTHIX BeIlleCTB — HEMETAaJIJIOB: BOAOPO/A,
rajloreHoB, KUCJI0PO/a, Cephl, a30Ta, pocdopa, yriaeposa, KpeMHHUS.

XapakTepHble XMUMUYECKHEe CBOMCTBA OKCU/I0B: OCHOBHBIX, aM(POTEPHBIX, KUCOTHBIX.
XapakTepHble XMMHUYeCKHe CBOMCTBA OCHOBAaHUM M aM$OTEePHBIX THAPOKCU/ 0B
XapakTepHble XUMUYECKHe CBOMCTBA KUCJIOT.

XapaKTeprle XHMUYECKHEe CBOMCTBA COJIEH: CpeaHHUX, KNC/IBIX, OCHéBHbIX;
KOMIIJIEKCHbIX (Ha Ipumepe COG,HI/IHeHI/Iﬁ AJIIOMHUHHUA U LlI/IHKa)

B3aumocBs3b pa3/IM9HBbIX KJIAaCCOB HEOPTAaHNYECKUX BECIIECTB.

Tema 3. OpecaHuueckasi xXumus .

Teopust cTpoeHUs1 OpPraHUYECKUX COeJUHEHUI: TOMOJIOTHS U U30MepHUs (CTPYKTypHas U
NPOCTPAHCTBeHHas ). B3auMHoe BMsIHUE aTOMOB B MoJieKyJiaX. TUIIbI CBSI3el B MOJIEKYJIax
OpTraHUYeCKUX BelllecTB. [MOpuU3an s aTOMHbBIX opbuTasei yriaeposa. Pagukarn.
dyHKUMOHA/NbHAsA rpyMna.

Knaccudukanuus opranndeckux BelecTB. HoMeHK/1aTypa opraHM4eCcKUX BeIeCTB
(TpuBHa/IbHASA U MEXAYHAPOAHASA).

XapaKTeprle XHUMHYECKHEe CBOMCTBA yrjieBo4opoA0B: aJIKAHOB, UKJ/IOAJIKAHOB,
AJIKEHOB, JUEHOB, aJIKWHOB, dpOMAaTUY€CKHUX yIJIEBOAOPOJ0B (68]—130.}18 H TOleOJIa).



XapakTepHble XMMHUYeCKHe CBOMCTBA Npe/ie/IbHbIX OJHOATOMHBIX U MHOI'0OQTOMHBIX
CnUpTOB, GeHoa.

XapakTepHble XMMHUYeCKHe CBOMCTBA a/lbJleru/10B, IIpe/ieIbHbIX KApOOHOBBIX KUCJIOT,
CJI0°KHBIX 3PUPOB.

XapaKTeprle XHUMHUYECKHeEe CBOMCTBA d30TCoJeprKaAUX OPTraHNUYIECKHUX COe,ELI/IHeHI/II‘/JII
dMHWHOB U aMHUHOKHCJIOT.

BuoJsiornyecku BaXkHble BeLl|eCTBA: KUPbI, 6EJIKH, YTJIeBO/bl (MOHOCAXapHU/ibl,
Jiucaxapu/bl, MoJIMcaxapupbl).

B3auMoCBAI3b OpraHUYeCKHUX COeJUHEHUH.
TeMma 4. Memoduvl no3HAHUA 8 XumMuu. Xumusi U HCU3Hb.

[IpaBuJia paboThl B 1abopaTopuu. JlJabopaTopHas nocyzaa u obopyoBaHue. [IpaBusia
6e30MacHOCTH NIpY paboTe C eIKUMH, FTOPIOYUMU U TOKCUYHBIMHU BellleCTBaMH,
CpeAcTBaMH 6bITOBOM XMMUU. HayuHble MeTO/bI HCCIEJOBAHUSA XUMUYECKUX BELECTB U
npeBpalleHUi. MeTo bl pa3zeieHusl cMeceld MU O4YMCTKH BelLeCTB.

Onpe,qeﬂeHHe XapaKTepa cpeabl BOAHbLIX paCTBOPOB BE€IIECTB. I/IH,ELI/IKaTopr.

KauyecTBeHHbIe p€aKM1 Ha HeOpraHU4YeCKHe BeleCTBa U HOHBI. KauyecTBeHHbIE
pP€aKLH OpraHu49eCKux COGL[I/IHeHI/II‘/JI.

OcHOBHbIe cIOCO6bI NOJIyYeHHs (B J1Tab0paTOPHU) KOHKPETHBIX BEllleCTB, OTHOCSILUXCS
K U3y4YeHHBIM KJlacCaM HeOpraHUYeCKUX COeJUHEHUH.

OcHOBHBIE CITOCOOBI MOJIYYEHUS YTIJIeBOIOPOA0B (B 1abopaTOpPUH).
OcHOBHBIE CIOCOOBI MOJIYUYEHUSI KUCJIOPO/COAepKaLUX COeJUHEHUHU (B JJabopaTOpHUH).
[ToHATHE 0O MeTa/TYPrUH: 061He CIOCO6bI MOJIyYeHHUs] MEeTaJlJIOB.

O61mue Hay4YHble IPUHLMIIBI XUMUYECKOT0 IPOM3BO/CTBA (Ha NpUMepe
IIPOMBIILJIEHHOT 0 NI0JIyYeHHs] aMMHUaKa,CePHOM KUCJI0ThI, MeTaHo0J1a). XUMHUYecKoe
3arpsi3HeHNe OKpy»Kalllel cpeibl ¥ ero nocje/CTBUS.

[IprpoiHble HCTOYHUKHY YTJIEBOJLOPOJOB, UX llepepaboTKa.

BricokoMosieKyIsipHbIe coeiUHeHUd. Peakiuy oJiMMeprU3aLiuy U NOJUKOH/LeHCAL U H.
[TornMmepsl. [ly1acTMaccsl, BOJIOKHA, Kay4yKU

BeiurcieHre Macchbl paCTBOPEHHOTI'0 BeeCTBa, CoAepKallerocd B onpe,ueneHHoﬁ Macce
pacTtBOopa C HW3BECTHON MacCcoBOM ,uoneﬁ; BbIUMCJIEHHE MaCcCOBOM A0JIX BELEeCTBA B
pacTBoOpe. PacueTbl 00’b€MHBIX OTHOIIIEHUH I'a30B IMpHU XUMHUYE€CKUX peaKIHuAX.

PacueTnbl Maccel BeleCcTBa UJIN 00’beMa ra3oB 10 HN3BE€CTHOMY KOJIMYECTBY BelIE€CTBa,
Macce UJjamn 06'beMy OJHOI'O M3 YYaCTBYIOUIHNX B p€aKILINHU BELIECTB.

PacueTn! TensioBoro a¢pdekra peakuuu. PacyeTsl Maccel (06beMa, KOJIMYECTBA
BellecTBa)

IMPpOAYKTOB peaKlHuy, eCJii OAHO U3 BE€IECTB JaHO B HU30bITKE (I/IMeeT HpI/IMeCI/I)



PacueTbl Macchl (O6'I:>€Ma, KOJIN4YEeCTBa BeH.leCTBa) INpoAYyKTa peakKuuH, eCjii OAHO U3
BelleCTB AaHO B B/ € pacTBOpPa C OHpeﬂeﬂeHHOﬁ MaccoBoH ,qonef/i paCTBOPEHHOI'0
BeleCcTBa

HaxoxzaeHne MosieKyJIipHOU pOpMyJIbl BeleCcTBa

PacueTbl MaccoBOH UK 06 EMHOM AOJIN BbIXOJa NIPOAYKTA peaKLIMHU OT TEOPETHUYIECKHU
BO3MOKHOTO.

PacyeTsl MaccoBO¥ 1014 (Macchl) XMMHUYECKOTO COeZJUHEHUS] B CMECH.

TEMATHUYECKOE IIJIAHUPOBAHUE

HanMeHOBaHue pa3zesioB U TeM KosimyectBo OcHOBHbIE
4acoB HamnpaBJieHUs
BOCIIUTATEJIbHOHU
neaTeJbHOCTH
Tema 1. BBesenue. TeopeTruyeckre 0CHOBbI XMMHUM. 9 1,2
Tema 2. Heopranuyeckas XuMus. 11 3,5
Tema 3. Opranuyeckast XUuMHUs. 12 7
Tema 4. MeTo bl TIO3HAHUSA B XUMUU. XUMHUS U )KU3Hb. 2 5,6
HToro: 34
KAJIEHJAPHO-TEMATHUYECKOE IIV/IAHUPOBAHHUE
Ne| Copep:xaHue (pa3jeJibl, TEMBI) KoJinuecTBO YacoB JlaTbl IpoBeeHus

I[To [To pakty

IJIaHy (u/wnu
KOppeKI]
vs)

BBegenue. TeopeTuyeckye OCHOBbI XUMHUHU. 94.




Ctpoenue atoma. [lepuoauyeckas
CHCTeMa XUMHYeCKUX 3JieMeHTOB /I.H.
MeH esieeBa.

Bujbl xumMmuyeckoi cBsI3U. TuI
KPUCTAJIMYECKOU pELIETKH.

O61as xapakTepucTuka MetasioB [A-1I1A
rpynn. O61ias XxapaKTepUCTUKA
HeMeTaJs10B [VA-VIIA rpynm.

Knaccudukanus XuMHUYECKUX peaKLiui B
HeopraHUYecKOW U OpraHUYeCKOU XUMUH.

TensnoBoi apPeKT XMMUUECKON peaKLHH.
PacueTnl TensioBoro a¢ppexTa peakLuu.

CKOpOCTb peakliuy, ee 3aBUCUMOCTb OT
pas3nyHbIX GaKTOPOB. XMMHUYECKOe
paBHOBecue. CMellleHHe XUMUYECKOTO
paBHOBecHUs NOJ AelCTBHEM Pa3JIUYHbIX
dakTopOB.

JJIEKTPOSTUTHUYECKAST UCCOIUALIHUS.
PeakiMu HOHHOrO 0OMeHa.

'naposins cosieil. I1€KTPOJIU3 pacijiaBoB
Y pacTBOPOB (CcoJiel, 1iesiouel, KUCIOT).

PeaKLU/II/I OKHCJ/IMTEJIbHO-
BOCCTAaHOBHTEJIbHbIE. KOppOBI/IH
MeTaJIJIOB U CIIOCOObI 3alIHUThI OT HEE.

Tema 2. Heoprannyeckasa xumus. 114

Uy

Knaccudukanus HeopraHu4ecKux
BelllecTB. HoMeHKJ1aTypa
HeOpraHUYeCcKHX BelllecTB (TpHUBHaIbHAs
Y MeX/yYHapoaHasi).

1

XapakTepHble XUMHUYeCKHe CBOMCTBA
MPOCTBIX BEIIECTB — METAJIJIOB:
11{eJI0YHBIX, 111eJI0YHO3eMeJIbHBIX,
aJIIOMUHUS; TIepexXoHbIX MeTaJJI0B
(Menu, UMHKA, XpOMa, XKeJie3a).

U=y

XapakTepHble XUMHUYECKHE CBOMCTBA
MPOCTBIX BEIIECTB — HEMETAJJIOB:
BOJI0PO/1a, FaJIOTeHOB, KUCI0PO/1a, CEPBI,
asoTa, pocdopa, yriaeposa, KpeMHHUS.

XapaKTepHble XMMHUY€ECKHE CBOMCTBA
OKCHUJIOB 1 OCHOBaHHH.




1 | XapaKkTepHble XMMHUYeCKHe CBOMCTBA 1
4 | kuca0T U coneil.
1 | BeruucieHue Maccbl paCTBOPEHHOTO 2
5 | BemecTBa, cojeprKalerocs B
" | ompeaesieHHOUM Macce pacTBopa €
é M3BECTHOM MacCOBOM Jj0JIel; BbIYMCIeHUe

MacCOBOU [10JIU BellleCTBa B paCTBOPE.
1 | PacueTsl Macchl (06'beMa, KOJIMUECTBA 2
7 | BemecTBa) NpoJyKTa peaKLiuH, eC/IH OJHO
" | U3 BelecTB JJaHO B BU/Jie pacTBopa ¢
é ornpe/ieJIeHHOM MacCcOBOM Jj0Jier

pacTBOpPEHHOro BellecTBa. PacueTsl

006'beMHBIX OTHOIIEHUH ra30B NpHU

XUMHYECKUX peaKLUsX.
1 | B3auMoCBsA3b pa3/IMYHbIX KJIACCOB 2
9 | HeopraHMWYeCKUX BellecTB.
2
0

Tema 4. OpeaHuueckas xumuu 124

2 | Teopus cTpoeHUs OpraHUYeCKUX 1
1 | coepunennit. Knaccupuxanus

opraHuyeckux BelecTB. HomeHk/aTypa

OpraHUYeCKUX BelllecTB (TpUBHaJbHASA U

MeXAyHapoaHas).
2 | XapakTepHble XUMUYECKHE CBOUCTBA 1
2 | aJIKaHOB, aJIKEHOB, AJIKWUHOB.
2 | XapakTepHble XUMHUYECKHE CBOMCTBA 1
3 | HMKJI0aJKaHOB, aJKaJlJHeHOB.
2 | XapakTepHble XUMHUYECKHE CBOMCTBA 1
4 | 6eH30J1a ¥ er0 TOMOJIOTOB.
2 | XapakTepHble XUMUYECKHE CBOUCTBA 1
5 | mpeseIbHBIX 0[HOATOMHBIX U

MHOT0AaTOMHBIX CIUPTOB, GeHoIa.
2 XapaKTepHble XUMHU4YECKHe CBOMCTBA 1
6 | anbaeru/oB, npejebHbIX KapGOHOBbIX

KHUCJIOT, CJIO’KHBIX 3QUPOB.
2 | XapaKTepHble XMMHUYeCKHe CBOMCTBA 1
7

d30TCcoAepPHKalNX OpraHn4eCKUux
COGﬂHHEHHﬁ: dMHWHOB 1 daMHWHOKHCJIOT.




2 | buoJsioruyecKy BaXKHbIe BelleCTBa: XKUPBHI, 1
8 | 6eskH, yrieBo/pl.

2 | B3auMoCB$I3b OpraHUYEeCKUX COeITUHEHUH. 1
9

3

0

3 | HaxoxxaeHue MoJIeKyJIsIpHON GOPMYJIbI 1
1 | BemectBa.

3

2

Tema 4. Memoduvl no3HaAHUA 8 XumMuu. Xumus U HCU3HbL, 24

3 | KauecTBeHHbIe peakU1 Ha 1
3 | HeopraHuYecKue BellecTBa ¥ HOHBL.
KavyecTBeHHbIe peaKLJM¥ OpraHu4YecKUx

COeITMHEHUH.

3 | O6uMe Hay4YHble MPUHIUIIBI XUMUYECKOTO 1
4 | npousBoscTBa (Ha mpuMepe
IPOMBIIIJIEHHOTO NOJIyYeHUsI aMMHUaKa,
CEepHOM KUCJIOThI, METAHOJI1A).

HUTtoro:

34

ITPOBEPAEMBIE HA EI'3 10 XUMHWU TPEBOBAHHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOW OBPA30BATEJIbHON ITPOTPAMMBI CPEJIHETO OBILET0

OBPA30BAHHA

Kog,
NMPOBEPAEMOro
TpeGoBaHMSA

1

IIpoBepsieMble Tpe6GOBaHMS K NPeAMETHBIM pe3y/ibTaTaM
OCBOEHHS1 OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl CpeHET0
o61ero o06pa3oBaHusa

BiiaseHne cucTeMor XUMUYECKUX 3HAaHUW, KOTOpas BKJIKYaeT:

1.1

OCHOBOIIOJIATAIOIIHEe MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOIIbI,
3JIeKTpOHHass 000JI04YKa aTOMa, S-, p-, d-3JIEKTPOHHblEe  OpOUTAIU
aTOMOB, OCHOBHOE U BO30YX/IEHHO€E COCTOSIHHME aTOMa, UOH, MOJIEKY.Ia,
BAJIEHTHOCTb,  3JIEKTPOOTPUILIATENILHOCTh, CTeleHb OKHUCJEHHUs,
XUMHUUYecKasi CBSI3b (0- U T-CBSI3b, KpaTHble CBSI3U), TMOPUAU3ALUSA
ATOMHBIX OpOUTAJel, KpUCTA/UIMYeCKasi pelléTKa, MOJb, MOJIIpHas
Macca, MOJIIpDHbI 00b€M, MoJIsIpHas KOHLEHTpaLUs, pPacTBOPHI
(MCTUHHBIE, AUCTIEPCHBIE CUCTEMbI), KPUCTALJIOTUAPATHI, YTIEPOJHbIH
ckesieT, QyHKI[MOHA/bHAS TPYINA, paJuKaja, U30Mepbl, CTPYKTypHast
dopmMysia, u3oMepus (CTpyKTypHasi, reomerpuueckas (1uc-,




Koga
poBepsAeMoro
Tpe6GoBaHUS

IIpoBepsieMble TpeGOBaHMS K PEeAMETHBIM pe3y/ibTaTaM
0CBOEHMSI OCHOBHOM 06pa3oBaTe/IbHOM NPOrpaMMbl CpeiHEro
0o011ero o6pa3oBaHuA

TPaHCU30MepHUs), TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTJIEBOJOPO/bI,
KHCJIOPOJI- U a30TCO/ieprKalliue coeIMHeHUs], GM0IOTUYeCKH aKTUBHbIE
BeulecTBa  (yrJieBOJbl, KUPbI, O€JIKM), MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYJISIDHbIE COE€JJUHEHUs, KPEKUHT,
pUPOPMUHI, THUIBl  XMMHUYECKHUX  peakUuil  (OKUCIAUTEJbHO-
BOCCTAaHOBUTEJIbHbIE, 9K30- U 3HAO0TEPMHUYECKUE, PeaKI[UM MOHHOTO
oOMeHa, TOMO- U reTeporeHHble, OOpaTHUMble M HeoOpaTHUMbIe),
pacTBOp, 3JIEKTPOJIUTBI, HE3JEKTPOJIMThI, 3JIEKTPOJUTHUYECKAS
JIUCCOLMALMS, CTEeNeHb JUCCOIUAIUH, OKUCIUTENb, BOCCTAHOBUTEJID,
3JIEKTPOJIU3, CKOPOCTh XMMHWYECKOW peaklUH, XUMHUYecKoe paBHO-
BECHE)

1.2

TEOPUU U 3aKOHBI (TeOpUs XMMHUYECKOTO CTPOEHUsl OpraHu4YeCcKHX
BelecTB A.M. ByT/iepoBa, Teopus 3/71€eKTPOJIUTUYECKON JUCCOLAALUH,
[leproaunyeckuii 3akoH /I.U. MeHesieeBa, 3aKOH COXpaHEHUS MacCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMHUH, MUPOBO33peHYECKHe
3HaHM4, JieXalliie B OCHOBE IOHUMaHUA IPUYUHHOCTU U CUCTEMHOCTH
XUMHWYECKUX fIBJIEHUM, COBpPEMeHHble INpPEeJACTABJEHUS O CTPOEHUHU
BellecTBa HA aTOMHOM, MOJIEKYJIAPHOM U Ha/IMOJIEKYJIIPHOM YPOBHAX

1.3

InpeacraBJieHUA 0 MeE€XaHH3Max XUMHUYECKHUX peaKuHﬁ,
TEPMOJUHAMHUYIECCKUX U KHHETHYE€CKHNX 3dKOHOMEPHOCTAX  HUX
IIPOTEKAHHA, O XUMHWY€CKOM PABHOBECHH, ANCIIEPCHBIX CUCTEMAX

1.4

Q)aKTOHOFI/I‘{ECKI/Ie CBeJeHHUA O CBOﬁCTBaX, cocTraBe, IIOJIYy4€eHHUU U
0e30IacHOM HCII0JIb30BAaHUW  Ba)KHeHIIUX HEOpraHu4eCKux H
OpraHUY€eCKHUX BelleCTB B6bITy H HpaKTquCKOﬁ AeATeJIbHOCTHU
4eJIOBEKa

1.5

06lI1e Hay4YHble MPUHIMITBI XMMHUYECKOT0 MPOU3BOICTBA (HA MpUMepe
IIPOU3BO/ICTBA CEPHOM KUCJIOThI, aMMHAKa, METAHOJIa, epepaboTKU
HedTH)

ChopMUPOBAHHOCTb YMEHUH BbISIBJISATD:

2.1

XapaKTepHble MNPU3HAKKM M B3aHMOCBSI3b M3YYEHHbIX IOHSATHH,
NPUMEHATb COOTBETCTBYIOLIME MOHSTHUS MPU OMUCAHUM CTPOEHUS U
CBOWCTB HEOPraHWYeCKHX ¢ OpraHUYEeCKUX BelleCTB W  UX
npeBpalleHuu

2.2

B3aMMOCB$I3b XUMHUYECKUX 3HAHUN C MOHSATUSIMH U npeactaBjaeHUAMHU
APpyrux npeaMeToB OJid 0oJiee OCO3HAHHOrO IIOHHMAaHHUA U
00'bSICHEHUS CYIIHOCTHU MAaTe€pHaJIbHOI'O €ANHCTBA MUPA

ChopMUPOBAaHHOCTb YMEHMUS UCII0JIb30BATh:

3.1

HAaUMEHOBAaHUA XMMHYECKUX COeJUHEHUU MeXJAYHapOJHOIro COl3a
TEeOpeTU4YeCKOM U MpUKIAJHOU XUMHUU WU TpPUBHAJIbHble Ha3BaHMUA
BEIlleCTB, OTHOCAILMXCA K H3y4eHHbIM KJjaccaM OpraHUYecKux
Y HEOpraHMWYeCKHUX COeJMHEeHUU

3.2

XUMUUYECKYI0 CUMBOJIMKY /ISl COCTaBJeHUs1 GOpMyJ1 HEOpraHUYeCcKUx
BEIIeCTB,  MOJIEKYJIIPHBIX W CTPYKTYPHbIX  (pa3BEPHYTHIX,
COKpAIlEHHBIX U CKeJIETHbIX) GOPMYJ1 OpraHUYeCKHX BELECTB

ChopMUPOBAaHHOCTb YMEHUS KJACCUPUIIUPOBATD:




Koga
poBepsAeMoro
Tpe6GoBaHUS

4.1

IIpoBepsieMble TpeGOBaHMS K PEeAMETHBIM pe3y/ibTaTaM
0CBOEHMSI OCHOBHOM 06pa3oBaTe/IbHOM NPOrpaMMbl CpeiHEro
0o011ero o6pa3oBaHuA

HeOopraHu4ecKre BelllecTBa, CaMOCTOATEJbHO BbIOMPATb OCHOBAHUA U
KPUTEPHUH /1151 KJIaCCUPUKALMU U3y4aeMbIX XUMHUYECKUX 00'bEKTOB

4.2

OpraHuM4YecKue BellecTBa, CaMOCTOATEJbHO BbIOMpAaTb OCHOBAaHUA U
KPUTEPHUH /115 KJIaCCUPUKALMU U3y4aeMbIX XUMUYECKUX 00'bEKTOB

4.3

10 Pa3/IMYHbIM MPU3HAKaM (YHUCIY U COCTABY PearupyroLuxX BeLeCTB,
TenJoBOMy 3(deKTy peaklMy, H3MEHEHHUI0 CTeleHed OKUC/IeHUs
3JIEMEHTOB, 00PAaTUMOCTH PeaKLMH, YIaCTHIO0 KaTaJau3aTopa)

CdopMUpPOBaHHOCTH yMeHUd XapaKTepHU30BaTh 3JIEKTPOHHOE
CTpOeHHEe aTOMOB (B OCHOBHOM U BO30Y>KAEHHOM COCTOSIHUM) U UOHOB
XUMHYECKUX 3J1eMeHTOB 1 - 4 mepuonoB Ilepruogudyeckor CUCTEMBI
AW. MenzeneeBa M HUX BaJIleHTHble BO3MOXXHOCTH, MCIOJIb3yA
NOHSTHUS S-, p-, d-3JIEKTPOHHbIE OPOUTAJIU, SHEPTETUYECKHE YPOBHU

ChopMHUpPOBAHHOCTb yMeHHUSA 00'bSICHATb 3aKOHOMEPHOCTU U3MEHEHHUS
CBOWCTB XMMHUYECKHX 3JIeMEHTOB U 060pa3yeMbIX UMH COeJUHEHUH 10
nepuoJiaM v rpymnmnam

ChopMHUPOBAaHHOCTh YMEHHUSI COCTABJATb YypaBHEHUS XUMHYECKHUX
peaKIMi U PaCKPbIBATb UX CYLUTHOCTD:

7.1

OKHCJINTEJIbHO-BOCCTAHOBHUTEJ/IbHBIX pea}cunﬁ nocpeacrsom
COCTaBJIEHUA 3JIEKTPOHHOTI'O 0aJlaHCa 3TUX peaKuHﬁ

7.2

ypaBHEHHUS] peaKIMi pas3JIMYHbIX TUIIOB; IOJIHbIE W COKpalléHHbIE
ypaBHEHHS] peaKlMil HOHHOro OOMeHa, Y4YWUTbiBas YCJIOBUS, NpHU
KOTOPBIX 3TH peaKk U1 UAYT 10 KOHIIA

7.3

peakuui ruApoJin3a, peakuil KoMijiekcoobpa3oBaHus (Ha mpuMepe
M POKCOKOMIIJIEKCOB IJMHKA Y aJIFOMUHUSA)

ChopMHUPOBAHHOCTb YMEHUS IO TBEPXKAATD:

8.1

Ha KOHKPETHBIX NpHMepaxX XapaKTep 3aBUCUMOCTH pPeaKLUOHHOMN
CIIOCOOHOCTH OpPraHUWYecKUX COeJMHEHUH OT KPaTHOCTHU U THINaA
KOBaJIECHTHOU CBSI3U (0- M TI-CBSI3M), B3aMMHOTO BJIUSIHUSI aTOMOB U
IpymnI aToOMOB B MOJIEKYJIaX, @ TaKKe OT 0CO6eHHOCTel peasv3anuu
pa3JIMYHbIX MEXaHU3MOB IPOTEKAHUS peaK i

8.2

XapaKTepHble XMMHYeCKHe CBOWCTBA BeleCTB COOTBETCTBYOLUMHU
3KCHepUMeHTaMHU U 3alIMCSIMU YPaBHEHU N XUMHUYECKUX peaKIui

ChopMHpPOBAHHOCTb YMEHHsI XapaKTepU30BaTh COCTAB U Ba)KHEHIIIHe
CBOWCTBa BeIECTB, MPUHAJJIEKAIIMX K ONpeJeJIEHHbIM KJaccaM U
rpynnaM CcoeAUHeHUN (IpoCThble BENIECTBA, OKCHJbI, THAPOKCH]bI,
COJIH; YTJIEBOZOPO/IbI, TPOCThIe 3QUPbI, CHUPTHI, GEHOJIbI, aJlbJETU/bI,
KETOHbI, KAPGOHOBBIE KUCJIOTHI, CJOXKHbIE 3QUPHI, KUPBI, YTJIEBO/bI,
AMHHbI, AMUHOKHUCJIOThI, 6EJIKH)

10

ChopMHUPOBAaHHOCTh yMEHHUS NPOBOJAUTb PACYETHI M0 XUMHUYECKUM
dbopMyJsiaM U ypaBHEHUSIM XUMHUYECKUX PeaAKIUU C HCI0JIb30BAaHUEM
$U3UYECKUX BEJIUUUH:

10.1

Maccel (06bEMa, KOJIMYECTBA BeLeCTBAa) MPOAYKTA pPeaKLUH, eCcJd
OJIHO M3 HCXOJHBIX BEIleCTB JJaHO B BUJIEe pacTBOpa C ONpe/ieIEHHON
MaccoBOM Jj0Jied pacTBOPEHHOTO BellecTBa WJM JAaHO B H3OBITKE
(MMeeT npUMecH)

10.2

MaCCOBOM WJIM 00'bEMHOM /101, BbIX0/Ia MPOAYKTA peaKluu
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poBepsAeMoro
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10.3

IIpoBepsieMble TpeGOBaHMS K PEeAMETHBIM pe3y/ibTaTaM
0CBOEHMSI OCHOBHOM 06pa3oBaTe/IbHOM NPOrpaMMbl CpeiHEro
0o011ero o6pa3oBaHuA

TernyoBoro a¢pdpekTa peakuui

10.4

00 BbEMHBIX OTHOILIIEHUH ra30B

10.5

IO HAXOXXJE€HHW IO XUMUHYECKOU Cl)OpMy.]IbI BeljeCTBa

11

BrageHnue cucteMoy 3HaHUM O MeTO/IaX HAy4YHOTO [TO3HAHUA SABJIEHUHN
IPUPOJB]L, HCNOJIb3YEMBIX B €CTeCTBEHHBbIX HayKaXx U YMeHHe
IPUMEHATb 3TH 3HAHUA INPU IKCIEPUMEHTAJIBHOM MCC/IeJ0BaHUHU
BeILeCTB U /11 00'bSICHEHUsI XUMUYECKUX IBJIEHUH, UMEeIOLUX MeCTO B
NpUpoJie, MPAaKTUYECKOM J1eITeJIbHOCTH YesJ0BeKa U B OBCEHEBHOM
KU3HU

12

ChopMHUPOBAaHHOCTh YMeHHUSl NPHUMEHATb (MCIOJIb30BaTh)3HAHUSA O
COCTaBe Y CBOWCTBAX BeLleCTB /Il 3KCIEPUMEHTA/IbHOU NpPOBEPKHU
TMIIOTe€3 OTHOCUTEJBHO 3aKOHOMEPHOCTEH NMPOTeKaHUs XMMHYEeCKUX
peakUud U MPOTHO3WUPOBAHUS BO3MOKHOCTEM MX OCYLLEeCTBJIEHUS;
CUCTeMHble XUMUYeCKHe 3HaHUA /1J1s1 00'bSICHEHHUS U TPOTHO3UPOBAHUSA
AIBJIEHUH, UMEIOLUX eCTeCTBEHHOHAY4YHYI0 NPUPOAY; [AJA NPUHATUA
I'PaMOTHBIX pellleHUH po6JieM B CUTyallUsX, CBA3aHHBIX C XUMUEN

13

ChopMHUpPOBaHHOCTb YMEHHUS IJIAHUPOBATD U MMPOBOAUTH XUMUYECKU N
3KCcrepuMeHT (IMoJlydyeHHe U U3ydYeHHe CBOWCTB HeOpraHUYecKHUX U
OpraHMYecKUX BeIlecTB, KayeCTBEHHble peaKLHUH YTJeBOJOPOJOB
pas3JIMYHBIX KJIaCCOB U KMCIOPO/CO/lePKall X OPTaHUYeCKUX BellleCTB,
pelleHHe  IKCIIEPUMEHTA/JbHbIX  33Jlad [0  Pacno3HaBaHHUIO
HEOpPraHUYeCKUX U OPTaHWYECKHUX BellecTB) C COO/II0JeHUEM MPaBUJI
6e3omacHoro  obpaleHuss C  BelleCTBaMM U JIabOpaTOPHBIM
060pyJ0BaHUEM; dbopmynupoBaThb Lesu uccieJOBaHUS;
npeJCTaBJAATb B pasJM4YHON ¢dopMe pe3ynbTaTbl 3KCHEPHUMEHTA,
aHaJIM3MPOBATh U OLLEHUBATb UX JIOCTOBEPHOCTH

14

ChopMHUPOBAaHHOCTh  YMEHUS  OCYILIECTBJIATDH LieJieHanpaBJieHHbIN
IIOMCK XUMHUY€eCKOW NHPOPMALUK B pa3/IMYHbIX HCTOYHUKAX (HayyHas U
y4yeb6HO-Hay4Has JIuTepaTypa, CpeJiCTBa MacCOBOM MHPOpMaLUH, CETh
WHTepHeT U [Jpyrue), KPUTHUYECKHM aHAJMU3UPOBATb XUMHUYECKYIO
uHdopMaluI, NepepabaTblBaTb €€ U MCIOJIb30BaTb B COOTBETCTBUH
C NOCTaBJIEHHOU y4eOHOM 3a/jauel

15

ChopMUpPOBAaHHOCTL yMeHHSI NPOTHO3HWPOBATh, AHAJU3UPOBATH U
OlleHMBaTb WHGOPMALMIO C MO3UIUN 3KOJOTHYECKON 6e30MacHOCTH
noc/e/[CTBUN ObITOBOM M NPOMU3BOJCTBEHHOM JleSITe/IbHOCTH Ye0BEKa,
CBSI3aHHOW C mNepepaboTKON BellecTB; CHOPMHUPOBAHHOCTb YMEHUU
OCO3HAaBaTb ONACHOCTb BO3JEUCTBUSI Ha JKHBble OPraHHU3Mbl
omnpeJie/IEHHbIX BeLeCTB, TOHUMasl CMbICJ IOKa3aTessl MpeJesbHON
JIONyCTUMON KOHILIEHTPAIlMKU, W TMOSCHATh Ha MNpHUMepax CIOCOObI
yMeHblLIEHUs1 W NpeAoTBpalleHHus] HUX BpPeAHOr0 BO3JEWCTBUSA Ha
OpTraHU3M YesJl0OBeKa




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA EI'3 10 XUMHWUH

Koga

IIpoBepsieMblii 3J1IEMEHT COJePKAHUS

TeopeTI/meCKHe OCHOBBI XMMHUH

1.1

Ctpoenue BemectBa. CoBpeMeHHasi MoJieJib CTPOEHHsI aToMa. PacmpeneseHue
3JIEKTPOHOB M0 3HEpPreTUYeCKUM YypoBHAM. Kiaccudukauuss XUMHUYECKUX
3/1eMeHTOB. OCOGEHHOCTH CTPOEHHUs 3HEepPreTUYeCKUX ypoBHEW aTOMOB (s-, p-, d-
asieMeHTOB). OCHOBHOe W BO30YXJIEHHOE COCTOSHUS ATOMOB. JJIEKTPOHHAs
KOoHUTrypanus aToMa. BajieHTHbIe 3JIeKTPOHbI

1.2

[lepyoanyeckasa cucreMa XMMH4ecKux sseMeHTOB /I.U. MenzeneeBa. Pusndeckuu
cMmbica [lepuoguyeckoro 3akoHa /[I.M. MengeneeBa. [Ipy4vHbI U 3aKOHOMEPHOCTHU
M3MeHEeHHA CBOMCTB 3JIEMEHTOB U HUX COeJMHEHHUU 10 NepuoAaM U TIpylnaMm.
3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB IIPOCTBIX BeIeCTB, BOJOPOJAHBIX
COe/JMHEeHUH, BbICIIUX OKCUJI0B U TUPOKCUJIOB

1.3

BasieHTHOCTB. 3JIEKTPOOTPULATENbHOCTb. CTeeHb OKUC/IEHUS

1.4

Byl xuMH4yecKo! cBsA3U (KOBaJleHTHasi, UOHHAsA, MeTalliInyecKasi, BOLOPOiHasA) U
MeXaHU3Mbl eé 00pas3oBaHUs. MexMosieKy/IsspHble B3auMojelcTBUs. BeuecTBa
MOJIEKYJIADHOIO U HEMOJIEKYJIADHOIO CTpoeHud. TUlbl KpUCTaJJIUYeCKUX
peléToK. 3aBUCUMOCTb CBOMCTBA BEILLECTB OT TUIIA KPUCTAJIJIMYECKOU PEIETKU

1.5

Xumunueckas peakius. Knaccupukanus XMMAYECKUX PeaKIiMil B HEOPraHU4eCcKon
Y OpraHUYeCKOHW XMMHUU. 3aKOH COXpPAaHEHHUs MaCChl BeleCTB

1.6

CKOpOCTb peakl1H, e€ 3aBUCHUMOCTb OT Pa3JIMYHbIX GAKTOPOB

1.7

TensioBbie 3pdeKThl XUMUYECKUX peaKlil. TepMOXMMHUYECKHEe YPaBHEHUS

1.8

ObpaTtrMble peakuuy. XHMHUYecKoe paBHOBecHe. (DaKTOphl, BJHMAIOLIME Ha
COCTOAHME XMMHUYecKoro paBHoBecusd. [IpuHnun Jle HlaTesibe

1.9

JyeKTposuTHYecKas Aucconuanusa. CunbHble U cjabble 3jeKTpoauThl. Cpeja
BOJHBIX pPAaCTBOPOB BeLIECTB: KUCJIAsl, HeWTpasibHasg, uleso4yHasd. CTeneHb
JucconManuy. Peakiiuu HOHHOro ooMeHa

1.10

['uaponus coseil. MoHHOe nmpousBeseHue BoJibl. BogopoaHbiil nokasaTtesnb (pH)
pacTBopa

1.11

Croco6bl BEIpaXKeHHUsI KOHI[EHTPAI[UU paCTBOPOB: MAacCOBasi /10Jisl paCTBOPEHHOTO
BellleCTBa, MOJISIpHAs KOHIleHTpalvs. HacklleHHble U HeHaChIL[eHHble PacTBOPBI,
pacTBOpUMOCTb. KpucTtasiorupaTsl

1.12

OKHCINTE/NIbHO-BOCCTAaHOBUTE/IbHbIE peakuuU. [loBeseHue BelecTB B cpejax C
pa3HbIM 3HaueHUeM pH. MeTobl 3/1eKTpOHHOTO H6aJ1aHca

1.13

JJIEKTPOJIM3 PACTBOPOB U pacCIlJIaBOB COJIeN

OcHOBBI HeOpFaHH‘IECKOﬁ XHUMHH

2.1

Knaccudukanysg HeopraHuueckux coeJuHeHU. HoMeHK/IaTypa HeopraHUYeCcKuX
BeIllECTB

2.2

XuMUYyecKkue CBOMCTBA BaXKHEUIIMX METAJIJIOB (HATPUM, KaJUH, KaJbLIMi, MarHui,
QJIIOMUHHUM, LIMHK, XpOM, >Keje30, Melb) U HUX coeArdHeHUH. OOIIMe CHOCOObI
NOJIyYeHUs METaJJI0B

2.3

XUMHYeCKHe CBOMCTBA Ba)KHEWIIWX HeMeTa/UIOB (rajJloreHoB, Cepbl, a30Ta,
docdopa, yraeposa U KpPEMHHS) M HUX  COeAMHEHHUH  (OKCH/IOB,
KM CJIOPOJICOJIEPKALIUX KMCJIOT, BOJOPOHBIX COeITUHEHUH )

2.4

['eHeTH4YecKasi CBSI3b HEeOpraHW4YeCKHUX BeIeCTB, IpUHAaAJIeKallUuX K pa3JIN9YHbIM
KJlaCCaM




Koga

2.5

IIpoBepsieMblii 3J1IEMEHT COJePKAHUS

UpenTudukanysa HeopraHuyecKux coeuHeHU . KauecTBeHHbIe peaKklUX Ha
HeopraHu4yecKHe BeleCTBA U MUOHBI

OcHoOBBI OpFaHH‘leCKOﬁ XUMUHN

3.1

OCHOBHbIE TOJIOKEHUS TEOPUHM XUMHUYECKOTO CTPOEHUA OpraHUYecKUux
coenuHeHur AM. byTznepoBa. YriiepoJHbIi CKeJeT OPraHUYeCKOU MOJIEKYJIBI.
KpatHocTh xuMuueckod cBa3u. - wu B-cBg3u.sp3-, sp2-, sp-TubpUU3aLUU
opbuTaseil aTOMOB yr/jepoja. 3aBUCHUMOCTb CBOMCTB BellleCTB OT XHUMHYECKOI0
cTpoeHus MoJieKyJl. ['omosioru. F'omosiornyeckuit psaj. Usomepus v usomepsbl

3.2

[ToHaTHe 0 PyHKIIMOHAIbHOU rpynne. OpreHTalMOHHbIe 3QPEKThI 3aMeCTUTeNEN

3.3

[IpeacTaBieHre 0 KjaacCUPUKALMM OpraHWYecKuX BellecTB. HoMeHKJaTypa
OpraHUYeCcKUX COoeJJMHEHUH (cucTeMaThyecKass) U TpHUBUAJIbHble Ha3BaHMUA
BOKHEHIIUX NpeJICTaBUTeJ el KJIaCcCOB OPraHu4yeCcKUx BellecTB

3.4

CBOGOIHOpaAMKAIbHBIN M HIOHHBIN MexaHU3Mbl peakiuu. [lonsaTHe o Hyk/Ieoue
v asiekTpodue. [IpaBusio MapkoBHuKoBa. [IpaBusio 3aiiieBa

3.5

AnkaHbl. XMMUYeCcKHMe CBOWMCTBa aJIKaHOB: raJloTeHUPOBaHUe, JleTMpUpOBaHue,
TepMHUYECKOe pasJioKeHHe, KPEeKHHI, H30Mepusanud, ropenue. [losydyeHne
askaHoB. Llukioankansl. Cnenuduka CBOMCTB [UKI0aJIKAHOB C MaJIbIM pa3MepoM
IMKJIa. Peakiuu npycoejMHEeHUA U PaMKaJIbHOIO 3aMelleHUs

3.6

AnkeHbl. XMMHUYeCKUe CBONCTBA: peaKlL MU NpPUCOeJUHEHUs (rajoreHupoBaHMUe,
TUJpUpOBaHUe, TUAPOraJoTeHUpOBaHue, TUpaTalys), TOpeHUs], OKUCIeHUs U
nosuMepusanuu. [IpombliieHHble M J1aboOpaTOpHble CHOCOOBI  MOJIYyYEHMUs
aJIKEHOB

3.7

AnkanueHbl. XUMHYECKHe CBOMCTBA aJIKaJ[UEHOB: peaKIUU MPHUCOeUHEeHHUs
(rugpupoBaHHe, rajJjoreHMpoBaHUe), FOpeHUs1 W mosuMepusanuu. I[losydyeHue
aJIKaIueHOB

3.8

AnkuHbl. XMMHYeCKHe CBOMCTBA: peaKLWH NpPUCOeJUHEHUs (rajJoreHMpOoBaHUe,
TUApPUpOBaHMe, TUpaTalys, THAPOrajJoreHupoBaHue) Kak CIoco6 IMoJyYyeHUs
NOJIMMEPOB M JAPYTUX IMOJIE3HbIX NPOAYKTOB. Peakuuu 3ameunieHusa. ['opeHue
alleTU/IeHa KaK UCTOYHUK BbICOKOTEMIIEpATypPHOI'0 MJIaMeHHU JiJIf CBapKHU U pe3KHu
MeTaJls10B. [IpuMeHeHMe aneTUIeHa

3.9

ApeHbl. XUMUYecKHe CBOWCTBA 6eH30J1a: peaKLUu 3J1eKTPOPUIbHOTO 3aMellleHHs,
npucoeuHeHUs (TUAPUPOBaHUe, TraJoreHUpoBaHUe). Peakuus ropeHus.
Oco6eHHOCTH XUMUYECKUX CBOMCTB ToJyosa. [lonydyeHue 6eH3zosna. OcobeHHOCTH
XUMHYECKUX CBOMCTB cTUpoJa. [lonumepusanusa ctuposia. Coco6sl nosy4eHus U
prYMeHeHHe apoOMaTHUY€eCKHUX YIJeBOL0PO/IOB

3.10

Cnuptbl. [lpesenbHble OJHOATOMHblE CIOUPThL. XUMHYECKHE CBOMCTBa:
B3aUMOJIEiCTBUE  CHAaTpMeM  KaK  CIocob6  YCTaHOBJIEHUS  HaJU4YUA
TUJPOKCOTPYIIbI, €  TaJOT€HOBOJOPOJAMHU  KaK  CIOCO6  MOJIyYeHHUs
pacTBopuUTeNEN, BHYTPU- U MEXKMOJIEKYJIsIpHas JlerupaTanus. Peakius ropeHus.
[TonyyeHre 3TaHOJIA: peaklus OpPOXKEHWs TJIIOKO3bl, THApATalMs 3THJIEHa.
ITUJIEHTJIMKOJIb Y TJIMLEPUH KaK MpeJCTaBUTENH MpeJebHbIX MHOIOATOMHBIX
CIIUPTOB

3.11

deHos. XuMUUecKUe CBOWcCTBa ¢eHoJsia (peakyuu C HATpPUEM, THJPOKCUIOM
HaTpus, 6poMom). [losryueHue peHosa

3.12

Anbpernapl. XuMUYecKHe CBOWCTBA INpeJie/IbHBIX a/lbJeru/ioB: FUAPUPOBAaHUE;
KayeCTBEHHblE peaKIUM Ha KapOOHWJIbHYHW rpynny (peakuus «cepebpsiHOTO
3epkaJiay, B3auMojieicteue ¢ ruapokcuaom menu (I1). IlosyyeHue npesesibHbIX




Koga

IIpoBepsieMblii 3J1IEMEHT COJePKAHUS

AJIbAETHU/0B: OKHCJIEHHE CIIUPTOB, ruapaTannud alleTHUJIEHA. AHeTOH
KaK IIpeJCTaBUTEJIb KETOHOB. 0cobeHHOCTH peaKI N OKUCJIEHUA all€TOHA

3.13

Kap6oHoBble KHUCAOTHL. XUMHYECKHE CBOMCTBA MpeJesIbHbIX OJHOOCHOBHBIX
KapOOHOBbIX KUCAOT. 0COOEHHOCTH XUMHUUYECKUX CBOMCTB MypPaBbUHOW KUCJIOTHI.
[lonyyeHrve mnpejeNbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKMCJIEHHE
aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIUPTOB, aJbJeruioB. Bricuive npejesbHble U
Helpe/iesIbHble KApOOHOBbIE KUCJIOTHI

3.14

CnoxxHble 3upbl U xKUpbl. CIOCO6HI NOTYYeHUS CI0XKHbIX 3pUpoB. O6paTUMOCTD
peakuuu sTepudukanuu. [IpuMeHeHUe CJI0XKHBIX 3QUPOB B MUILEBOH WU
nap$oMepHON NPOMBILIIEHHOCTU. XKHUpbl KakK CJl0KHbIe 3QUPHI IJIMIepUHaA U
BBICIIMX KapOOHOBBIX KHCJIOT. XMMHYECKHe CBOMCTBA >KUPOB: THMAPUPOBAHUE,
OoKHcJeHue. [HApon3, UIM OMBUIEHUE, KUPOB KaK CIOCO6 MPOMBILIJIEHHOTO
NOoJIy4eHUs CoJIell BBICIIMX KapOOHOBBIX KHUCJAOT. MbLIA Kak COJM BbICHUIMX
KapOOHOBbBIX KUCJIOT

3.15

XuMHYecKue CBOMCTBA IJII0KO3bI: peaKIluy € y4aCTHeM CIUPTOBBIX U a/Ib/IeTUAHON
rpynn Y MOJIOYHOKHCJIOe OpoxkeHHe. [IpuMeHeHMe TJIIOKO3bl, €€ 3HauyeHHe B
KU3HEEesATEeJbHOCTH  opraHuM3Ma. /Jlucaxapujpl:  caxapo3a, MaJbT03a.
BoccraHaBsMBawLMe M HeBOCCTaHABJMBAWILMe Jucaxapujbl. [uzaposus
AvcaxapuzoB. Ilonvcaxapupbl: KpaxmaJj, rjaukoreH. CTpoeHHe MaKpOMOJIEKYJI
KpaxMaJsia, TJIMKOreHa M Le/ioso3bl.  QPusndeckue CBONCTBAa KpaxMmasa
M LleJUII0J103bl.  XMMHUYeCKHMe CBOMCTBA KpaxMaja: THJpoJiu3, KadyecTBeHHas
peakuus ¢ MoJoM. XMMHUYECKHE CBOMCTBA IeJIJIIOJIO3bl: THAPOJMU3, MOJydYeHHe
3¢upoB 1esntosio3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
aleTaTHbIN MIEJIK)

3.16

AMuyHBI. AMUHBI KaK OpraHH4eCcKue OCHOBAHHUA: peaKUUH C BOLOW, KUCJIOTAMH,
peakuusi ropeHus. AHWJMH Kak NpeJCTaBUTEJb apOMAaTUYECKUX aMHHOB.
XuMHuYecKre CBOMCTBA aHWJIMHA: B3aUMO/JIeCTBUE C KUCJI0TaMH, 6pPOMHOU BOJOH,
okucseHue. [losyyeHrne aMUHOB aJIKUJIMPOBAaHMEM aMMHUaKa U BOCCTAHOBJIEHUEM
HUTPONPOU3BOJHBIX YIJIEBOAOPO/IOB

3.17

AMHWHOKHC/IOTBI M 6eJIKU. AMMHOKHUCJIOTBI KakK aMpOTepHble OpraHUYecKHhe
coequHeHUs1. OCHOBHble aMHHOKHCJIOTHI, O6pa3ywique 6eJKd. XUMHUYeCKHe
CBOMCTBa OEJIKOB: TUAPOJIM3, IeHaTypallusl, KauyeCTBeHHbIe (I[BETHbIE) peaKIuu
Ha OeJIKU

3.18

CTpoeHHe U CTPYKTypa HOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIUMEPOB OT
CTpoeHuss MoJjieKysJ. OCHOBHble CIIOCOOBI MOJy4eHUs] BbICOKOMOJIEKYJISPHBIX
COoeJMHEHUH: peaKLUy MOoJHMepH3alMyd U NOoJMKOHJeHcanuu. Knaccupurkanus
BOJIOKOH

3.19

NpnenTudukanusa opraHu4ecKux coeJMHeHUN. PellleHre aKkciepuMeHTa/IbHBIX
3a/1a4 Ha paclio3HaBaHWe OpPraHUYeCKUX BelleCcTB

3.20

['eHeTH4YecKas CBSI3b MEeX Ay Kj1aCCaMH OPTaHNY€CKHX COG,ELI/IHGHI/II‘/JI

XUMHUA U KU3HDb

4.1

XuMus B MNOBCeJHEBHOW XHW3HU. [IpaBusa 6e30macHoOM pabOThl C eAKUMH,
TOPIOYHMMU U TOKCUYHBIMH BellleCTBAMMU, CPeICTBAMU ObITOBON XUMHUU

4.2

XuMus U 370poBbe. XUMHUS B MeJJULIMHe. XMMUSA U CeJIbCKOe XO3AKWCTBO. XUMHUA B
IPOMBILIJIEHHOCTH. XMMHUS U 3HEPreTHUKa: NPUPOJHBbIA U MONYTHbIM HePTSIHOU
rasbl, UX COCTaB U UcnoJib30BaHUe. CocTaB HePTH U e€ nepepaboTka (IpUPOJAHbBIE
MCTOYHUKH YI1€BOJ0PO/0B)




Kop, IIpoBepseMbIi 3/IEMEHT COJepKaHUA
XuMHUA U 3KoJIoTUs. XMMHUUYeCKoe 3arps3HeHue OKpy»XKallled cpelbl U ero
43 | MOCAEACTBHA. OxpaHa rugpocdepsl, nMo4yBbl, aTMocdepsnl, GJOpbl U PayHbl OT
' XUMHYecKoro 3arps3HeHusa. [Ipobsiema OTX040B M MNOOOYHBIX MPOJYKTOB.
AJIbTepHAaTUBHbIE UCTOYHUKH SHEPTUHU
Obue npejcTaB/eHUs] O MPOMBILIJIEHHBIX CIOCO0AX MOJyYeHHUS] XMMUYeCKHUX
BellleCTB (Ha NpHMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCJIOTHI). YépHada u
44 | uBetHagd  MerTauayprud. CTek/n0 M CWUJMKAaTHasg  NPOMBIIIJIEHHOCTb.
[IpoMbillieHHasdA  opraHudeckad  XuMuA. CbIpp€ Al OpraHUYecKOu
NPOMBILIJIEHHOCTH
5 | Tunbl pac4éTHBIX 3324
1 PacuéTbl Macchl BellecTBa UM 00'bEMa ra30B 10 U3BECTHOMY KOJIUYECTBY
' BellleCTBa, Macce UK 00'bEMY OJJHOTO U3 yYaCTBYIOIIUX B PEAKIIUHY BEllleCTB
5.2 | PacuéTnl TensioBoro agpdekra peakuu
5.3 [ PacuéTbl 06'bEMHBIX OTHOIIEHHWH ra30B NPU XUMHUYECKUX PeaKIUsaX
54 PacuéTbl Macchl (06 b€Ma, KOJIMYECTBA BellleCTBa) NPOJYKTOB peaKIuu, ey
OJIHO M3 BEUIECTB JIaHO B U3ObITKE (MMEeT NpUMeCH)
55 PacuéTbl MaccoBOU UK 06'bEMHOM /10JIM BbIX0/|a IPOAYKTA pPeaKUHU
' OT TEOPeTHUYECKU BO3MOXHOI'0
PacuéTbl Macchl (06 b€Ma, KOJIMYECTBaA BellleCTBa) NPOAyKTa peaKl1uH, eCJId OJHO
5.6 | U3 BeweCcTB JaHO B BHUJie pacTBOpaA C onpe/ieJIEHHOM MacCOBOU Jl0JIeN
pacTBOPEHHOTO BellecTBa
57 PacuyéTbl c ucnoib30BaHMEM NOHATHUM «MaccoBas JOJif», «<MOJIIpHas
' KOHI[EHTPAIUsI», KPACTBOPUMOCTbHY»
HaxoxzaeHne MoJieKy/IsipHOH GOpPMYJibl OPraHUYEeCKOro BelllecTBa MO0 ero
5.8 | JIOTHOCTU ¥ MAaCCOBBIM JI0JIIM 3JIEMEHTOB, BXOAALUX B €r0 COCTaB, UJIH 110

NPOAYKTaM CrOpaHUs




