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IMNOACHHUTEJ/IbHAA 3AITMCKA

[IporpamMma coctaBJieHa /11 00y4arouuxca 9-x KJ1accoB, KOTOpbIe BbIOpaJIu XUMUU
JUIA Cla4M SK3aMeHa.

Paboyass mnporpaMMa Kypca BHeypouyHOH JesATelbHOCTH «IIpaKTMKyM NHO XUMHH»
COCTaBJIEHA HA OCHOBAHHWM CJIEYIOLUX HOPMATHBHO-NIPABOBBIX JJOKYMEHTOB:

e @enepanbHoro 3akoHa «06 o6pasoBaHuu B Poccuiickoit ®epepanuu» oT 29
Jlekabps
2012r. Ne 273-®3 (c u3MeHEeHHUSIMU U JONOJIHEHUSIMHU );

e ®defepaJbHOr0 TOCYJAapCTBEHHOTO 06pa30BaTe/JbHOIO CTaHAApTa OCHOBHOIO
ob61ero
00pa3oBaHUs, YTBEPKAEHHOTO MPUKa3oM MUHHCTepCcTBa 0Opa3oBaHUs M HAyKHU
PO ot 17 gekabps 2010 roga Ne 1897;

e [Ipukaza MuHo6pa3oBaHus u Hayku PP ot 31.12.2015 r. Ne 1577 «O BHeceHUUH
M3MeHeHU B ¢efepabHblil TOCYJapCTBEHHbIM 06pa3oBaTe/bHbIA CTaHAAPT
OCHOBHOTO 00111ero 06pa3oBaHus, YTBEPKAEHHBIM NprUKa3oM MuHobOpHayku u PO
oT 17 nexkabps 2010 roga N2 1897»;

e OcHOBHOM 06pa30BaTeJIbHON NPOrpaMMbl OCHOBHOTO 0611iero o6pa3oBaHus Jlunes-
vHTepHaTa «I[10fMOCKOBHBINY;

ABTopckue nporpammbl: 8-11 kJacca, paspabotanHoi aBTopamu: H.H. 'apa, -
[Ipocsewenue, 2016 roa.

IlesblI0 Kypca ABJIAETCA MOBbILIEHWE YPOBHSA NpPeAMETHOU U IMCUXOJIOTHYECKOU
NOArOTOBKH y4YallMXCA K cAadye rocyJapCTBEHHOW UTOTOBOM aTTeCTAl MM BBIITYCKHUKOB 9
KJIaCCOB B HOBOM ¢opMe 10 XMMUM (3HAKOMCTBA LIKOJBbHUKOB C 0COOEHHOCTAMHU JAHHOU
dopMbl aTTecTayuy, OTpPabOTKUM UMMHU HAaBBIKOB 3allOJIHEHUSA aATTECTALMOHHBIX
JIOKyMEHTOB U 6JIAHKOB OTBETOB).

IIporpamma paccyvTaHa Ha 68 4acoB B roj, 2 yac B HeAeJI10.

HporpaMMa KypcCa BbICTPpO€HA B JIOTHUKE IMOCTEIIEHHOI'0 OCBOE€HHUA yHalllUMHUCA OCHOBHOTI'O
CoiepKaHHUAd XUMHYIECKHX 3HaHUH.

Kaxablii paszen cOCTOMT K3 0030pHBIX JIEKIUH, TPEHUPOBOYHBIX 3aJ@aHHUU TECTOBOU
dopMbI ¢ BbIOOPOM OTBeTa, 3aZjlaHUM TeCTOBOM (OpPMBbI C KpaTKMM OTBETOM, aHaJM3a
TPYAHBIX 3aJJaHUM.

Kypc peanusyeT KOMNeTeHTHOCTHbIH, [eATEJbHOCTHbIM U WHAUBUAYAJbHbIA MOAX0M K
obydyeHHI0. [leATe/JbHOCTHBIA NOAXOJ peasu3yeTcs B Ipolecce MNpOBeJeHUs
CaMOCTOSATE/IbHBIX U MPAKTUYECKUX PaboT € y4allMMUCS, COCTaBJISIeT OCHOBY Kypca.

JleITeIbHOCTh YYUTEJISI CBOAUTCS B OCHOBHOM K KOHCYJIbTUPOBAHUIO yYalUXCsl, aHAJTU3Y
Y pa3bopy HauboJiee NPo6JIEMHBIX BOPOCOB U TEM.

WHauBuAyanusanus o6ydyeHUs [OCTUraeTcs 3a CYeT HCIOJIb30BaHMSA B Ipoliecce
00y4eHUs 3JIeKTPOHHBIX U UHTepHeT-pecypcoB.

[IlporpaMma mnpeanoJiaraet, YTO OCHOBHOM 3ajadved IMejarora, peaju3ylollero JaHHbIN
KypC fBJAeTCA He IpPOCTO Iepejada, TPAHCAALMA HMMEILero OIbITA, HAKOINJIEHHBIX
3HaHUH, HO M pa3BUTHEe TBOPYECKOTO MOTEHLMala JUYHOCTA CBOUX YYEHUKOB, pa3BUTHE
UX YMEeHHUsl U CIOCOOHOCTH IpeoziosieBaTb TIpPaHUIbl U3BECTHOrO, TPaJULIMOHHOTO.
Biarojapss 3TOMy CTaHOBUTCS BO3MOXHBIM BBIMTH 3a Hpejesbl 06pa3oBaTeJbHOIO
CTaHJApPTa, [IJ1F YCIeIHON peaJu3alMy TBOPYECKOT0 NOTEeHIMaIa yYallluXcsl, HOBbIILIeHNUs



MX [03HaBaTeJbHOI0 HHTepeca K reorpadpuu v ¢GopMHUpOBaHUIO 6oJiee YCTONYMBOU
MOTHUBALMU K U3YyUEHHUIO TpeJMeTa.

B mpouecce ocBoeHHs NporpaMMbl, 06yyaroliuecss CMOTYT NPOBEPUTb YPOBEHb CBOUX
3HaHUM MO0 pasJMYHbIM pa3jesiaM ULIKOJBHOTO Kypca XUMHUH, a TakKxe IpOUAYT
HeOoOXOAUMBIH 3TaN NOATOTOBKH K eJUHOMY rOCyZJlapCTBEHHOMY 3K3aMeHy.

PA3JIEJ 1. I/TAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA YYEBHOT'O IIPEAMETA

1.1.

IIpeaMeTHBbIE pe3yIbTAThHI

O6yyaomucsa HayYUTCA:

1.B mo3HaBaTesibHOM chepe:

JlaBaTb OINpe/ie/leHUs] U3YyYeHHbIX NOHATHUH: BeleCTBO (XMMHUYECKHUH 3JIEMEHT,
aToM, MOH, MOJIeKYJ1a, KpUCTalJInyecKasl pelleTKa, BeLleCTBO, IPOCThble U CI0XKHbIe
BellleCTBa, XUMHUYecKasds ¢opMyJsa, OTHOCHTeJbHAas MOJIeKyJspHasg Macca,
BaJIEHTHOCTb, OKCH/Ibl, KUCJIOThI, OCHOBAHHUs, COJH, aMOTEPHOCTb, MHAUKATOP,
NepUoJIMYeCKU 3aKOH, MepuojuyecKkas CUCTEMA, U30TOIbl, XUMUYeCKasl CBS3b,
3JIEKTPOOTPULIATENIBHOCTb, CTEeNEeHb OKHUCJEHUS, 3JIEKTPOJIUT); XHUMHUYecKas
peakuuss  (XMMHYecKoe  ypaBHEHHEe, TeHeTH4yecKasl CBs3b, OKMUCJIEHHE,
BOCCTAHOBJIEHUE, 3JIEKTPOJUTHYECKAsA JUCCOLMALHUS, CKOPOCTh XHMHYECKOH
peakuuun);

OMUCBIBATH J€MOHCTPALMOHHbIE U CAMOCTOSITE/IbHO NIPOBeJéHHbIE IKCIIEPUMEHTHI,
VCII0J1b3Y JIJ1S1 3TOTO eCTeCTBEHHBIN (PYCCKUH, pOJHOMN) A3BIK U A3bIK XUMUY;
ONMMCBIBAaTh M pasjdyaTbh H3y4YeHHble KJacCbl HEOPraHUYeCKHUX COeJWHEeHUH,
IIPOCTHIE U CJI0’KHbIE BEILECTBA, XUMHUYECKHE PeaKIHUH;

KJIacCUPULIMPOBATD U3YYEHHbIE 0O'bEKTHI U SIBJIEHUS;

HabJloJaTh JeMOHCTpUpyeMble U CaMOCTOSTEJbHO NPOBOJMMbIE OIbITHI,
XMUMUYeCKHe peakl My, IpoTeKalllie B IPUPO/Jie U B OBLITY;

JleJIaTb BbIBOJbI M YMO3aKJIUYEeHUs W3 HAOIIOJEeHUH, U3YYEeHHbIX XUMHYECKHUX
3aKOHOMEPHOCTEH, MPOTrHO3WPOBATh CBOMCTBA HEU3YYEHHBIX BELIECTB IO
aHaJIOTHH CO CBOMCTBAMU U3yYEHHBIX;

CTPYKTYpUpPOBaTb H3y4YeHHbIM MaTepuasl H XHMHUUYECKyr HHPOpMaLHUIO,

IMMOJIY4€HHYI0 U3 APYTUX HCTOYHHUKOB;



e MOJle/IMpOBaThb CTPOEHHE aTOMOB 3JIEMEHTOB NEPBOr0 — TPeThbero NnepuojoB (B
paMKax M3y4YeHHBIX N0JIO)KeHUuH Teopuu IJ.Pesepdoppa), cTpoeHHe NMpPOCTEHILNUX
MOJIEKYI.

2.B 11leHHOCTHO-OpUeHTaLMOHHOH cdepe:

® QHAJMU3MPOBATh U OLlEHUBATH MOCJHEACTBUSA [JI OKpYXKalolleld cpesbl OLITOBOH U
NpPOU3BOACTBEHHON [edTe/JbHOCTU 4YeJIOBEKAa, CBSI3aHHOM ¢ mepepaboTKOU
BellleCTB.

3.B TpynoBoii chepe:
® [POBOAUTH XUMHUYECKHUU dKCIIEPUMEHT.
4.B chepe 6e30MacHOCTH KHU3HeAEATEJbHOCTH:
e O0Ka3blBaTb I[EePBYI0 IIOMOIIb IPHU OTPABJEHUAX, OXKOrax MU JpPYyrUX TpaBMax,

CBA3aHHBIX C BellleCTBaMU Y J1ab0paTOPHbIM 000PY/l0BaHUEM.

O6yyaomucsa NOJIyYUT BO3MOKHOCTb HAyYUThCS:

e KJIacCUPUIUPOBATH U3yYEeHHbIE 0O bEKTHI U SIBJIEHUS;

® ONUCBHIBATbh CAMOCTOSITE/NIbHO NPOBeAEHHbIE S9KCIIEPUMEHThI;

® TMPOTrHO3UPOBATh CBOWMCTBA HEU3YYEHHBIX BEILECTB MO aHAJOTMU CO CBOMCTBAMU
V3y4YEeHHbIX;

® OILIEHMBATh NOCJAEACTBUSA A/ OKpYKalolllel cpe/ibl ObITOBOW U MPOU3BOJCTBEHHOMN

AeATeJIbHOCTH Y€JIOBEKa,

1.2. MeTtanpeaMeTHbIe pe3y/bTaThbl

Ilo3HaBaTeabHbIe YY/I

OGyyamucsa Hay4YUTCH:

- IOHUMaTb Pa3JUuUA MeXJy UCXOAHbIMU GaKTaMHU U THUIOTe3aMHU /I UX OObSCHEHUS,
TEOpeTUYeCKHMMHU MOJieJIIMU U pea/lbHbIMU OOBbEeKTaMM, OBJaJleHHe YHHBepCaJbHbIMHU
y4eOHbIMHM JIeCTBUAMU Ha NpUMepax rUnoTe3 JJisd 00bsCHEHHWS HU3BEeCTHbIX (AKTOB U
3KCIepUMeHTa/IbHOM IPOBEPKU BblIBUTa€MbIX

rumnoTes, pa3pa60TKH TEeoOpeTUYECKUX MO,Z[EJIGI‘/JI InpoueccoB UJIN HBHEHHﬁ}



- BOCIIPMHUMATh, llepepabaThiBaTh U NpebABAATh HHPOPMALUIO B CIOBECHOM, 06pa3HOY,
CUMBOJIMYeCKON popMax, aHa/IM3UPOBaTh U NepepabaTbIBaTh NM0OJyYeHHYI0 HHPOpMaLMIO
B COOTBETCTBUM C I0CTaBJIEHHbIMU 33/la4aMy;

- IpUoOpeTeHHe OMNbITa CAMOCTOSTEJbHOIO MOMCKA, aHa/u3a U oTO60pa MHGOPMALUU C
MCI0/Ib30BAaHUEM Pa3/IMYHBIX UCTOYHUKOB M HOBBIX MHQOPMALIMOHHBIX TEXHOJIOTUH AJ1
peleHHs IO3HABaTe/bHbIX 33/aY;

- OCHOBaM peaJiM3aluy IPOeKTHO-UCCIel0BaTeNbCKON e TebHOCTH;

- IPOBOAUTH HAG/IIOJEHUE U IKCIIEPUMEHT M0/, PYKOBOJCTBOM YYUTEJIS;

- OCYLIECTBJSATh pacCIIUPEeHHbIM MNOUCK HWHQOpPMAIMU C HCIOJb30BAaHUEM pECYpPCOB
o6ubsnoTek u UHTEpHETA;

- c03/jaBaTh U MPeo6pa30BbIBATh MOJIE/IU U CXEMBI /151 PellleHUs 3a/1aY;

- OCYLLeCTBJAThb BbIOOp Haubosiee 3PGPEKTUBHBIX CHOCOOOB pelleHUs 3aJad B
3aBUCHMMOCTHU OT KOHKPETHBIX YCI0BUH;

- yCTaHABJIMBATb IPUYUHHO-CJIE/ICTBEHHbIE CBSI3H;

- OCYLIeCTBJIAATb CpaBHEHMe, CepHalMi0 U KJaccuUKalMI, CaMOCTOSATeJbHO BblGHUpas
OCHOBaHMUSA M KPUTEPHUH /Il YKa3aHHbIX JIOTUUECKHUX ONepaLuii;

- CTPOWTBH JIOTMYECKOe pacCyXk[eHHe, BKJIOYalllee YCTaHOBJEeHHe MNPUYUHHO-
CJ1eICTBEHHBIX CBs3EN;

- OOBACHATb fBJIEHUS, INpPOLECChl, CBI3M MW OTHOLIEHMs, BbIsSBJASEeMble B Xo/Je

Hccjiea0BaHUA

O6y4yamucs NOJIy4YUT BO3MOKHOCTb HAYYUThCS:

- CTaBUTH NIp06JIEMY, aprTyMeHTUPOBATh €€ aKTya/IbHOCTb;

- CaMOCTOSITeJIbHO TNPOBOJUTb HCCJIeJOBaHMe Ha OCHOBe INpPUMEHEHHUS MeTO/I0B
HabJIt0/leHUs U IKCIIEPUMEHTa;

- BbI/IBUTAaThb TMUIOTE3bI O CBA3SX U 3aKOHOMEPHOCTAX COOBITHUH, IPOLeCCOB, 06'bEKTOB;

- OPTaHU30BbIBATH UCCJIEJOBAHME C LieJIbI0 IPOBEPKHU FUIIOTEe3;

- JleJaTb YMO3akKJIO4YeHUs (MHAYKTMBHOE M 10 aHaJIOTHM) U BbIBOJAbl Ha OCHOBE

apryMeHTalUU.

PeryadarusHbie YY/I

O6yyamImuicsa HayYUTCs:



- OBJIa/leBaTh HaBbIKaMH CaMOCTOATEbHOI'0 IPUOOPeTEHNS

HOBBIX 3HAaHWH, OpraHu3alUu y4eOHOM  [eATeJbHOCTH, MOCTAHOBKHU  Liesel,
IIJIAHUPOBAHMs, CAMOKOHTPOJIA U OLLeHKU pe3yJIbTaTOB CBOEU JeATeJbHOCTH, YMEHUAMU
npeABUETb BO3MOXKHbIE pe3yJIbTaThbl CBOUX €N CTBUH;

- OCBaMBaTb NpHeMbl JEeWCTBUW B HeCTaHAApPTHBIX CUTyalMAX, OBJIaJleBaTb
3BPUCTHYECKMMHU METO/IaMU pellleHHs NpobJieM;

- LleJleNloJIaraHUIo, BKJIIOUas NMOCTAHOBKY HOBBIX lieJsiel, Ipeo6pa3oBaHue NMPaKTUYeCKOU
3a/la4yM B I03HABATEJIbHYIO;

- CaMOCTOATEJbHO aHa/JM3UPOBaThb YCJOBUSA [JOCTWKEHHUS I1eJIM Ha OCHOBe Yy4éTa
Bbl/leJIEHHbIX yYUTE/IeM OPUEHTUPOB [IeCTBHA B HOBOM Yy4eOHOM MaTepUalle;

- IJIAHUPOBATh NIy TH JOCTHXKEHHUA LieJiel;

- yCTaHaBJIUBATh LieJieBble IPUOPUTETDI;

- CAMOCTOSATEJIbHO KOHTPOJIMPOBATh CBOE BPEMS U yIIPaBJIATb UM;

- IPUHMMAThb pelleHus B Ipo6JIeMHON CUTYallM1 Ha OCHOBE NIePeroBOPOB;

- OCYILeCTBJIATb KOHCTAaTUPYIOUIMKA U NPeJBOCXUIIAIOILUNA KOHTPOJIb 10 pe3yJbTaTy U 10
crnocoby felcTBUS;

- CaMOCTOAITE/JIBHO OLIeHUBAaTb IPAaBUJbHOCTb BBINOJHEHUA [JeWCTBUA U BHOCHUTb
HeoOX0MMble KOPPEKTHBBI B MCIOJIHEHHE KaK B KOHLe JeWCTBUsA, TaK U MO XOAY ero
peasMsanuy;

- OCHOBAaM IMPOTHO3UPOBAHHUA KaAK IIpeABUAECHUA 6y,£[}7LLII/IX COOBITHH U pPa3BUTHUA IIpoLecca.

O06y4yaomuCcs NOJIYYUT BO3MOKHOCTh HAYYHUThCH:

- CaMOCTOSITEJIbHO CTABUTh HOBBIE yYeOHbIE 1eJIU U 3a/1a4H;

- CTPOUTD *KU3HEHHbIE JIaHbl BO BpEMEHHOM MEPCIEKTUBE;

- NpYU TJIAHUPOBAHWHU JOCTHKEHHS IieJied CaMOCTOSITEJIbHO W aJIeKBaTHO YYUTHIBATH
YCJIOBUS U CPE/ICTBA UX JOCTUKEHMUS;

- BBIIEJIITh aJIbTEPHATHUBHbIE CIOCOObI JOCTHMXKEHUS ILeJIM U BBIOMpATh HauboJiee
3pdeKTUBHBIN CIIOCOO;

- OCHOBaM CaMOpEeryJsIiMd B y4eOHOH M IO3HABATEJbHOH [IeSITEJILHOCTH B ¢opMe
OCO3HAHHOTO YIpaBJIeHUSI CBOMM IIOBEJlEeHUEM U JesTeJbHOCTbIO, HAaNmpaBJEHHOW Ha
JIOCTHKEHHE TOCTABJEHHBIX IieJIel;

- OCYIECTBJISATh MO3HABaTeJbHYI0 pedJIEKCHI0O B OTHOLIEHWHW [AEeWUCTBUH MO pelleHHI0

y‘{e6HbIX W II03HaBaTeJIbHbIX 3a1adY,



- a/leKBATHO OL€HHNBATDb O6'I:>€KTI/IBHYIO TPYAHOCTb KaK Mepy (l)aKTI/I‘{ECKOFO HUJIN
IpeamnoJjiaraeMoro pacxoaa peCypCoB Ha pelieHue 3aja4y;
- dIEKBATHO OL€HHUBATb CBOXM BO3MOXHOCTH JOCTHUXEHHUA eI onpeaenéHHof/i CJIOXKHOCTH

B PA3JINYHbBIX ccl)epax CaMOCTOSITEJIbHOU AeATEeJIbHOCTH.

KomMMmyHUKaTuUBHbIE YY/I

O6yyamImuicsa HayYUTCs:

- BbIpaXkaTb CBOM MBICJIHW U CIIOCOOHOCTH BBICAYIIMBAaTh COOGeCeJHHUKA, NOHUMATh €ro
TOYKY 3peHus, IpU3HaBaTh IPaBo JPyroro yeJo0BeKa Ha UHOe MHEHUE;

- paboTaTh B rpyIlIle ¢ BbIIIOJHEHUEM

pa3/IMYHbIX COLMAJIbHBIX pOJIed, NpeJCTaBJAATb M OTCTauBaTb CBOU B3MJIAAbl U
y6exJieHUs], BECTU AUCKYCCUIO;

- OpraHU30BbIBAaTb M IJIAHUPOBAaTb Yy4YeOHOe COTPYAHHUYECTBO C Y4YUTeJeM U
CBEPCTHUKAMU;

- YYMATBIBATb pa3Hble MHEHHUA U CTPEMHUTHCA K KOOPAMHALMM Pa3/IMYHBIX MO3ULHH B
COTPYAHHUYECTBE;

- ¢dopmynupoBaTb COGCTBEHHOe MHEHMe M MO3ULUI0, apryMeHTUpOBaTb U
KOOPJMHUPOBATH €€ C NO3ULUAMY NAapTHEPOB B COTPYyAHHUYECTBE NIPU BIPabOTKe 0611ero
pelleHrA B COBMECTHOH J1eATeJIbHOCTH;

- yCTaHABJIMBATh U CPAaBHUBATh pa3Hble TOYKHU 3pEeHHU, Ipex/e 4eM NIPUHUMATh pelleHus
Y JieJIaTh BbIOOD;

- 3aJlaBaTh BOIIPOCHI, HEOOXOJUMble [iJI1 OpPraHU3alUu COOGCTBEHHOW [JeSITeJIbHOCTH M
COTPYAHUYECTBA C IAPTHEPOM;

- OCYyILeCTBJIAATb B3aUMHbI KOHTPOJIb U OKasblBaTb B COTPYyJAHUYECTBE HEOOXOJUMYIO
B3aHMMOIIOMOLLb;

-- OCYLLeCTBJIITb KOHTPOJIb, KOPPEKLUIO, OLIEHKY JIeICTBUM apTHEPA, yMeThb YOeXAaTh;

- yCTaHaBJIUBaTb paboyve OTHouIeHHUS, 3QPEKTUBHO COTPYAHUYATh U CIOCOOGCTBOBATh
NPOAYKTUBHOM KOOIEpaLUH;

- OCHOBaM KOMMYHHUKaTHBHOU pedJieKCHUH.

O06yyaomucs NOJIy4UMT BO3MOKHOCTb HAYYHUThCSH:



- YYUTBIBATh pPa3Hble MHEHUSI U HHTepeChbl U 000CHOBBIBATb COOCTBEHHYIO MO3UIIUIO;

- IOHUMAaTb OTHOCUTEJIBHOCTb MHEHUH U NOAXO/0B K pellleHHI0 IPo6.JieMbl;

- NPOAYKTUBHO pa3pellaTb KOHQPJIMKTbl Ha OCHOBe y4éTa MHTEpecoB M MO3ULHUH Bcex
YYaCTHUKOB, IOMCKA U OLIeHKHU a/IbTepHAaTUBHBIX CNIOCOO0B pa3pelieHUs1 KOHQJIUKTOB;

- IOrOBAapyUBaThCsA U NPUXOJUTH K 00LIeMy pellleHHI0 B COBMEeCTHOH JiesTeJIbHOCTH, B TOM
qucJie B CUTYalluy CTOJIKHOBEHUA HHTEPECOB;

- OpaTb Ha ceb6s MWHUIMATUBY B OpraHU3alldd COBMEeCTHOTO JeHcTBusA (JeJsioBoe
JIUJIEPCTBO);

- OKas3bIBaTb MNOJJEPXKKYy WU COJeHCTBHE TeM, OT KOro 3aBUCUT [JOCTHXKeHHe LeJU B
COBMECTHOMH /1esITeIbHOCTH;

- OCyLeCcTBJATb KOMMYHUKAaTHUBHYIO pedJIeKCUI0 KaK OCO3HaHUe OCHOBaHUH
COOCTBEHHbIX eUCTBUH U JeICTBUN MapPTHEPA;

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

- BCTynaTb B JAMAJIOT, a TaKXe Y4aCTBOBAaTb B KOJIIEKTUBHOM OOCYXAEHHUU INpo6JeM,
y4acTBOBATh B IMCKYCCHUH U apI'yMEHTUPOBATh CBOIO NNO3UIUIO;

- CJeloBaTb MOpPAJbHO-3TUYECKUM M ICUXOJOTHUYECKMM NpPUHLUIAM OOLIeHUs U
COTpPYAHHYECTBA Ha OCHOBE YBAXXUTEJIbHOIO OTHOIUEHHWA K NAapTHEpPaM, BHUMaHHUA K
JIMYHOCTH JpyToro, aleKBaTHOTO MeXJUYHOCTHOIO BOCIPUATHS, TOTOBHOCTH aJleKBaTHO
pearupoBaTb Ha HYX/bl JpyTHMX, B YaCTHOCTH OKa3blBaTb IOMOILb U 3MOLHMOHAJIbHYIO
NOAJeP>KKY NapTHEpPaAM B IIpoliecce JOCTHXKEHUS 06Lel e/ COBMECTHOH e TeIbHOCTH;
- ycTpauBaTb 30 PeKTUBHbIE TPYNIIOBbIE 00CYXKAEHUS U 00ecreyMBaTh 0OMEH 3HaHUSIMU
MeX/ly YJeHaMU rpynnbl A1 IPUHATUSA 3P PeKTUBHBIX COBMECTHBIX pellleHUH;

- B COBMECTHOHU JeATeJbHOCTU YETKO (OpMy/MpOBaTh LieJId IPYNNbl U NO3BOJATH eé

y4aCTHUKaAM NpPOSBJIATb COOCTBEHHYIO IHEPTHUIO [/ JOCTHXKEHUS 3TUX Liesied

1.3. INYHOCTHBIE Pe3YJIbTaThl

1. T'paixcdaHckoe socnumaHue:
Y o6yuarowezocs 6ydym cihopmuposaHbi:
- OCO3HAaHHWE POCCUHCKOW TPaKJaHCKOM HAEHTUYHOCTU (NAaTPUOTU3MA, YBAXKEHUS K
OTeyecTBy, K MPOILJIOMY U HAaCTOSIIIEMY MHOTOHAI[MOHAJbHOTO Hapojaa Poccuu, 4yBcTBa
OTBETCTBEHHOCTH U AoJra nepes PoguHoil);
- TOTOBHOCTb K BBINOJIHEHUIO 005S3aHHOCTEM TpakJaHWHA M peajM3allUd ero mnpas,

yBaXeHHue IIpas, CBO60,£[ N 3aKOHHBIX MHTEpEeCOB APYIHUX HlOL[Eﬁ; dKTHBHO€ y4aCTHeE B



»KU3HU CeMbH, 06pa3oBaTe/ibHOM OpraHM3alld, MEeCTHOTO CO06IlecTBa, POJAHOrO Kpas,
CTpaHBbI AJIf peasiu3alyH Lesleld YCTOMYMBOr0 pa3BUTHS;

O6yuarowjuticst N01y4uUm 803MOHKHOCMb 0151 POPMUPOBAHUSL:

- NpejCTaBJeHUs O COLMAJbHBIX HOPMaxX M NpaBUJIaX MEXJIWYHOCTHBIX OTHOLIEHUH B
HNOJIMKYJIbTYPHOM U MHOTOKOH(ECCUOHAIbHOM 0011IECTBE;

- TOTOBHOCTHU K pa3HOOOpa3sHOM COBMECTHOW [JleITeJIbHOCTH, CTpeMJieHHe K
B3aMMOINIOHMMAaHUI0 MU B3aUMOIIOMOLM, TOTOBHOCTb K Y4YacTUIO B TyMaHUTApHOH
JleITEJIbHOCTU («9KOJIOTUYECKUN MATPYJib», BOJIOHTEPCTBO).

2. [lampuomuyveckoe socnumaHue:

Y obyuarowjezocs 6ydym cgpopmuposaHo:

- O0CO3HAaHUE POCCUUCKOW TPaXAAHCKOW UJAEHTUYHOCTU B IOJHUKYJIbTYPHOM U
MHOTOKOH(}ECCHOHa/JIbHOM OOILECTBE;

- IposiBJIeHUe UHTepeca K NO3HaHUI0 IPUPO/ibl, HacesJeHUs, X03s1cTBa Poccuy, pernoHoB
Y CBOETO0 Kpas, HapoioB Poccry; IeHHOCTHOEe OTHOIEHUE K JJOCTUKEHUAM CBoel PoiMHBI
— LMBUJIM3alMOHHOMY BKI1agy Poccuy;

O6yuarowutics noAy4UmM 803MOMCHOCMb 0151 POPMUPOBAHUSL:

- LleHHOCTHOTO0 OTHOLIEHHWS K MCTOPUYECKOMY M INPHUPOJHOMY HaCJeAHI0 U 06beKTaM
IPUPOJHOTO M KYyJbTYPHOTO HAacJe[ud 4eJ0Be4ecTBa, TPAAULMAM paA3HBIX HAPOJOB,
NPO’KUBAIOLMX B POJHOM CTpaHe; yBaXKeHHWe K CMUMBoJIaM Poccuy, cBoero kpas.

3. [lyxo8HO-HpascmeeHHoe 80CNUMAHUe:

Y obyuaroujezocsi 6ydym cgpopmuposaHa:

- OpUeHTal Y Ha MOpaJibHble LLleHHOCTH U HOPMBbI B CUTYyaLlUAX HPAaBCTBEHHOI'0 BbIOODA;

- TOTOBHOCTb OLIEHUBATb CBOE MOBeJileHHe U MOCTYIIKY, a TaKXKe NI0OBeZleHue U IOCTYNKHU
JpyTUX JiIoJled C MO03WIMA HPAaBCTBEHHBIX M NPABOBbIX HOPM C YYE6TOM OCO3HAaHMUA
NOCJIeICTBUM JJI1 OKpY>KaloLler Cpe/ibl;

O6yuarowutics noAy4UmM 803MOMCHOCMb 04151 POPMUPOBAHUSL:

- CIOCOOGHOCTH pellaTh MOpaJibHble NP06JeMbl HA OCHOBE JIMUHOCTHOTO BbIGOPA C ONOPOH
Ha HpPaBCTBEHHble LIEHHOCTH U NPUHATbIe B POCCUMCKOM 00IeCTBe NpaBu/a U HOPMbI
NOBeJleHUs C y4€TOM OCO3HAHUA NOCJAeCTBUU [/ OKpY»Kaloliel cpelibl

4. Icmemuyeckoe socnumatue:

Y obyuaroujezocsi 6ydym cgpopmuposaHa:

- BOCIIPUMMYMBOCTD K pa3HbIM TPaJULMAM CBOEro U APYTrUxX HApoJ0B, IOHMMaHHUe POJIHU

3THHUYECKUX KYJIbTYPHBIX TPaJULUH;



O6yuarowuticss noay4um 603MOHCHOCMb 0151 hOPMUPOBAHUSL:

- LLleHHOCTHOI'0 OTHOILLEHUS K IPUPOJie U KyJIbTYpe CBOeH CTpaHbl, CBOEH MaJIod pOJUHBI;
npupojie M KyJbType JpYTrUX peruoHoB M CTpaH MHpa, 0oO6bekTaM BcemupHoro
KyJIbTYPHOI'O HacJleiusl 4eJI0BeYeCTBa;

5. Qusuueckoe socnumaHue:

Y o6yuarouezocs 6ydym chopmuposaHa:

- KyJIbTYypa 3/10pOBbsl ¥ IMOLIMOHAJIbHOT0 6J1aronoJy4yus:

- 0CO3HAHUE LIEHHOCTH XKU3HU;

- OTBETCTBEHHOE OTHOIIEHHEe K CBOEMY 3/l0pPOBbI0 M YCTAaHOBKA Ha 3J0pOBbIA 06pas
KU3HU (340pOBOE MUTAHUE, COOJIIDJEeHWEe TUTMeHUYEeCKUX NMpaBuJ, cbalaHCHPOBAHHBIN
peXHM 3aHATUH U OT/bIXa, peryssipHas ¢pusnyecKasi akTUBHOCTbD);

- KyJIbTypa Cco0JI10/IeHUsI TPaBUJ 6€301aCHOCTU B MPUPOJE;

O6yuarowuticss noay4um 603MOHCHOCMb 0151 hOPMUPOBAHUSL:

- HaBbIKOB 6€30M1aCHOI0 IOBe/IeHNUA B UHTEPHETCPe/E;

- CIOCOGHOCTH aaITUPOBATHCSA K CTPECCOBBIM CUTYyalUsIM U MEHSIOIHUMCS COLlUAJIbHBIM,
MHPOPMalLMOHHBIM U IPUPOJHBIM yCI0BUAM, B TOM YHCJIe OCMBIC/IAS COOCTBEHHBIN ONBIT
Y BbICTpaMBasd AajbHellIMe 1iey;

- HaBbIKa pedJieKCHH, IPU3HAHUE CBOEro MpaBa Ha OLIMOGKY M TAaKOro )Ke MpaBa Jpyroro
YeJIOBEKa;

- TOTOBHOCTH U CIIOCOGHOCTH OCO3HAHHO BBIMNOJIHATH M MpONaraHJAUpoOBaTh IpaBHJIA
3/10pOBOr0, 6€30MaCHOr0 U 9KOJIOTUYECKH 11eJ1ecCO0O6pa3HOro 06pasa }KU3HU;

- 6epeXKHOT0 OTHOLLIEHUS K IPUPO/JIe U OKpYKaloLel cpefie;

6. Tpydosoe socnumatue:

Y o6yuarowezocs 6ydym cihopmuposaHbi:

- YCTaHOBKA Ha aKTHBHOe y4yacTHe B pellleHWH MpaKTHYeCKUX 3aad (B paMKax CeMbH,
IIKOJIbI, FOPOJIa, Kpas) TEXHOJOTMYeCKOW U COLMaIbHOW HalpaBJEHHOCTH, CIOCOOHOCTD
MHULIMHAPOBaTh, IJIaHAPOBaTb U  CaMOCTOSITEJbHO  BBINOJHATH TaKOro  poja
JleTeJIbHOCT;

- UHTepec K MPaKTU4YeCKOMY HU3y4eHUI0 npodeccud W TpyJa pasjMYHOro poja, B TOM
4ucJle Ha OCHOBe IPMMeHeHUs reorpapuyecKux 3HaHUM;

- OCO3HaHHE BAXHOCTU OOy4YyeHUs] Ha MNPOTSKEHUU BCEW KU3HU JJIs1 YCIeEIlHOU
npodeccuoHaJbHOH /1esITEIbHOCTH U Pa3BUTHE HEOOXOJUMbIX YMEHUH /1151 3TOTO;

O6yuarowjuticst noayyum 803MOHCHOCMb 0151 POPMUPOBAHUSL:



- OCO3HAaHHOTO BbIOOpA U MOCTPOEHUST UHJAWBUAYAJbHOM TpaeKTOPHUH 0Opa3oBaHUSA U
YKWU3HEHHBIX [IJIAHOB C YY€TOM JIMYHBIX U 001eCTBEHHbIX UHTEPECOB U NOTPEOHOCTEM.

7. IKo/s102u4eckoe gochumatue:

Y o6yuarowezocs 6ydym cihopmuposaHbi:

- OpUeHTalUsl Ha pUMeHeHUe reorpadpruyecKux 3HaHUU AJ1s pelleHUs 337a4y B 06J1aCTH
OKpY»Kalolllel Ccpeibl, IJIAaHUPOBAHUA MOCTYNKOB U OLlEHKU MX BO3MOXHBIX IOCJI€eCTBUU
JUIS1 OKpY>Kalolller cpeJibl;

- OCO3HaHHUE TJ1006aJbHOT0 XapaKTepa 3KOJIOTUYECKHUX MPOo6JeM U NMyTel HUX pelleHus;
aKTUBHOE HelpUATHE [IeMCTBUH, IPUHOCAILLUX BpeJ, OKpYyKawlleH cpese;

O6yuarowjuticst noayyum 803MOHCHOCMb 0151 POPMUPOBAHUSL:

- OCO3HAHMUSI CBOEH POJIM KaK TpakJAaHUHA U MOTPeOUTessi B YCJOBUAX B3aMMOCBSI3U
NPUPOAHOM, TEXHOJIOTUUYECKOU U COLJUAJIBHOU Cpel;

- TOTOBHOCTHM K VyYacTUKW B NpPAKTUYECKOW [JeITeJIbHOCTH 3KOJOTUYeCKOU
HalpaBJIEeHHOCTH.

8. lJleHHOCMU HAY4YHO20 NO3HAHUS:

Y o6yuarowezocs 6ydym cihopmuposaHbi:

-OpUeHTalusd B JeATeJbHOCTH Ha COBPEMEHHYI0 CUCTEMY HAy4YHbIX NpeACcTaBJIeHUU
reorpadpuyecKrx HayK 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPO/bI U 00IECTBA, O
B3aMMOCBA3X YeJIOBEKa C IPUPOJSHOM U COLUATIBHOU Cpesiou;

-OBJIaJIeHHUE YUTATENbCKON KYJIbTYPOU KaK CPeJICTBOM MO3HAHUSI MUpaA [Js1 IPUMEHEHUS
pPa3/IMYHbIX UCTOYHUKOB reorpadpudyeckol MHGOpMaLUU NMPU pelleHUH M03HABATENbHbBIX
Y IPaKTUKO-OPUEHTHPOBAHHbBIX 33/1aY;

O6yuarowjuticst noayyum 803MOHCHOCMb 0151 POPMUPOBAHUSL:

- OBJIQJleHUsI OCHOBHBIMM HaBblKaMHM  MCCJI€JO0BATEJNbCKON  [eATeJbHOCTU B
reorpaduyecKrx HayKax;

- YCTAaHOBKM Ha OCMBIC/IEHHUE OMNbITa, HAOJIIOJEHUN U CTpeMJIeHHe COBEpILIEeHCTBOBAThb
NYTU JOCTHXKEHUS UHAUBUAYAJbHOTO U KOJIJIEKTUBHOTO 6J1ar0MOJIyUUs.

dopmMbI OpraHu3anuu 3aHATHUA

- bpoHTaNbHAsA

- MIHUBU/lyaJibHas

- rpynmnoBasi: napHas ¢popma yue6HOU paboThl, KOONIEPATUBHO-TPyNIIOBas yyebHast

JleITeJIbHOCTh, AUuPdepeHIIMPOBaHHO - FPyNN0OBas, UHAUBUAYaIbHO-IpynnoBas ¢opma.

Buabl JeATe/IbHOCTH:



o Jlexkuuga
e Jlnajsor
e Pab6oTa co cnpaBOYHBIM MaTepPUATIOM

e PemeHue no3HaBaTeJbHbIX 3aJa4

PA3EJ 2. COAEPKAHHUE KYPCA.
BBegeHue.

OcobeHHOCTH TpoLeAypbl MPOBEJEHUSI FOCYAAPCTBEHHOW WTOrOBOM aTTeCcTal U
BBINYCKHUKOB 9 KjaccoB B HOBOM popMe mo xuMuu. HopmMaTUBHO-IpaBOBble U Jpyrue
JIOKYMEHTBI, OlpeJieJid0lMe MNOPALAOK MNpOBeJeHUA TOCYyJapCTBEHHOW HTOrOBOM
aTTecTallud BBIMYCKHUKOB 9 KJaccoB B HOBOM ¢QopMe 10 XUMHM, OJIaHKHU
rocy/lapCTBEHHOM UTOTrOBOM aTTecTallMy BBINYCKHUKOB 9 KjaccoB B HOBOM ¢opMe mo
XUMHUM U UHble CBeJleHHs, CBs3aHHble C JaHHOM mnpouenypoul. [IpaBusa 3amnosiHeHUsA
6s1aHKOB. OCOGEHHOCTH 3K3aMeHAalMOHHOW paboThl mo XuMUH, cTpykTypa KHMos,
JleMOHCTpaLOHHbIE BepCUH KOHTPOJIbHBIX H3MePUTeIbHbIX MaTepranoB (KUM).

Pa3aes 1. OCHOBHbIE NOHSTUA XUMHUH

Ctpoenue aToma. CTpoeHMe 3JIEKTPOHHBIX 000/104€K aTOMOB NepBbIX 20 3/1eMEHTOB
[lepuoguyeckon cuctemol [I.U.MeHgeneeBa

Anpo atoma. HykioHbl. U30TONbL. DJIeKTPOHHBbIE 060JI0YKU. DJIEKTPOHHbIE KOHQUTYpaALIUHU
aTOMOB.

[lepuoguyeckui 3aKoH U [lepruogudeckas cucTeMa XMUMHU4YECKHX 3J1eMeHTOB /| 1.
MeHpeneeBa. Pr3nyecKkuil CMbIC/I IOPALKOBOTO HOMepa XMMHUYECKOT0 3J1eMeHTa.

['pynne! u nepuofp! [leproanvyeckoit cucTeMbl. 3aKOHOMEPHOCTU U3MEHEHUS1 CBOUCTB
3JIeMEHTOB U UX COeJJMHEHUH B CBA3U C M0JioKeHueM B [lepruoudeckoit cucreMe
XUMUYECKUX 3J7IEMEeHTOB. U3MeHeHe CBONCTB 3/1EMEHTOB B IVIaBHBIX MO/[TPYIIAX.
M3MeHeHUe CBOMCTB 3J1IEMEHTOB 110 EPUOLY.

CtpoeHue MoJieKyJl. XUMHUYecKasi CBSI3b: KOBaJIeHTHas (MoJisipHasi U HenoJIsipHasi),
WOHHasl, MeTa/indeckast. [I[pakTudyeckoe 3aHsTHe. CocTaB/ieHHE 3JIEKTPOHHBIX U
CTPYKTYPHBIX GOpPMYJI BEILLECTB.

Ba/leHTHOCTb XUMUYECKHUX 3/1eMeHTOB. CTeneHb OKUCIEHUsI XUMHUY€ECKUX 3J1EMEHTOB.
Pa6oTa c TpeHHUPOBOYHBIMH TeCTaMHU o TeMe. [IpakTuyeckoe 3aHsaTHe. CocTaBeHHE
3JIEKTPOHHBIX U CTPYKTYPHBIX GOPMY.JI BELECTB.

YucTrie BellecTBa U CMECH.

[IpocTble U ci0xHBIe BelecTBAa. OCHOBHbIE KJIACChl HEOPTaHUYEeCKUX BelleCTB.
HomeHknaTypa HeopraHudeckux coefuHeHU . Okcuapl. 'ngpokcuasl. Kuciotsl. Cosu.
PaboTa c TpeHUPOBOYHBIMU TECTAMHU 1O TEME.

Pa3ges 2. MHOroo6pa3sve XMMH4YeCKMX peaKui

XUMHYeCKHe peaKLiuH. YCJI0BUA U IPU3HAKU IPOTEKaHUA XUMUYECKUX peaKL UM,
XuMmnueckue ypaBHeHUs. COXpaHeHHs MacChl BELeCTB IPU XMMUUYECKUX peaKLUX.
Knaccuprkanusa XMMU4ecKUX peaKIiui 0 pa3JIMYHbIM IPU3HaKaM: YUC/IY U COCTaBy



HCXOAHBIX U IMOJIYY4€HHbIX BEL[ECTB, U3MEHEHH IO CTerneHel OKHUCIeHUS XUMUYeCKUX
3JIEMEHTOB, ITOTJIOIEHWUIO XU BbIACJIEHUIO SHEPTUH. Pa6oTa c TPEHHUPOBOYHBIMHU TE€CTaMH
I10 TeMe.

JJIEKTPOJIUTHI U HE3JIEKTPOJUTHI. KaTHOHBI U aHUOHBI. DJIEKTPOJIUTHYECKas
JIUCCOLMALMA KUCIIOT, Liesodyel, aMPOoTepHbIX TUPOKCHU/IOB U coJiel (cpeHUX). Peakuu
MOHHOTO 0OMeHa U YCJI0BUA UX OCyllecTB/IeHUs. [I[puMepbl cocTaB/IeHUsI COKpALEHHBIX
VOHHBIX YpaBHEHUH. YIpa)kHeHUe Ha HallMCaHUe YpPaBHEHUH peaKLMi HOHHOT0 06MeHa.

OKHCINTEeNbHO-BOCCTAaHOBUTE/IbHbIE peaKIuH, Ux kiaaccudukanusa (OBP). Okucautenu u
BoccTaHoBUTeJU. [lof6op ko3pdunmnenToB B ypaBHeHUusx OBP. [IpakTuueckoe 3aHsTHE.
CocrtaBnenue ypaBHeHH OBP MeTo10M 3/1eKTPOHHOTO 6ajiaHCca U METOA0M MOJIypeaKIuil.
YnpakHeHUe Ha coCTaBJeHUe YPAaBHEHUM OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIX PEAKIIU M.

Pa3gen 3. MHOroo6pa3ue BelecTs

XuMuYyecKre CBOMCTBA MPOCThIX BEIECTB — METAJLJIOB: LE€JI0OUHBIX U LeJI0YHO3eMeTbHbIX
MeTaJIJIOB, AJIIOMUHUS, KeJie3a.

XuMHUecKue CBOMCTBA NMPOCThIX BELECTB — HEMETAJJIOB: BOA0PO/1a, KUCJI0POAa,
raJloreHoB, cephbl, a30Ta, pocdopa, yriiepoa, KpeMHUS.

XuMHUyecKue CBOMCTBA CJI0KHBIX BellleCTB. XUMUYeCKHe CBOMCTBA OKCU/,0B: OCHOBHBIX,
aM$OTepHBIX, KUCIOTHBIX. HOMeHK/1aTypa, KJaccudrkanus, XUMAYeCKhe CBOMCTBA U
Croco6bl NOJTy4eHHUsS OKCU/OB.

Pa6oTa c TpeHUPOBOYHBIMU TECTAMM.

XuMuyeckue cBoMcTBa ocCHOBaHMU. HoMeHK/IaTypa, K1accupukanus, XMuMAYecKue
CBOMCTBA U CIIOCOOBI MOJIyYeHUSI OCHOBAHU M.
PaboTa c TpeHUPOBOYHBIMU TECTAMH.
XuMuyeckue cBoMcTBa KUCJI0T. HoMeHK/aTypa, k1accubuKanus, XMMU4YecK1e CBOMCTBa U
CIOCOOBI MOJYYEHUST KUCIOT. crieuduiecKkre CBOMCTBA a30THOM, CEPHOU U
opTodpocHopHOU KUCTOT
Pa6oTa c TpeHUPOBOYHBIMHU TECTAMHU.

XuMuyeckue CBOUCTBa coJiel (cpeaHux). HomeHknaTypa, kiaccupukanus, XdkMA4eCKUe
CBOMCTBA U CIIOCOOBI NOJIyY€eHUS COJIEM.

Pa6oTa c TpeHUPOBOYHBIMU TECTAMM.

B3auMoCBAI3b pa3/IMYHBIX KJIACCOB HeOpraHWYeCKUX BeleCTB.
['eHeTHUYecKad CBA3b MeX/Y KJIaCCaMU HEOPTaHUYECKUX COeITMUHEHUH.
[IpakTHyeckas paboTa. BoinosiHeHMe ynipaXkHeHU U Ha LleN0YKy NpeBpalieHUH.

Paszpeu 4. [IpakTuyeckue 3ajaHus, 3aa4u

[IpaBusia 6€30MaCHOCTH B LIKOJIbHOM JlabopaTopuu. JlJabopaTopHas nocyza u
obopyaoBaHue. Pa3iesieHre cMecel U OYMCTKA BelllecTB. [I[pUroTossieHre pacTBOPOB.

OnpenesieHre XapaKTepa Cpe/ibl pAaCTBOPOB KUCJIOT U 1[eJI0Yel C TOMOIIbI0 HHAUKATOPOB.
KayecTBeHHbIe peaKLMM Ha MOHbI B pacTBoOpe (X/10puj-, cyabdaT-, KApO6OHAT-HOHBDI).

KauecTBeHHble peaklluu Ha ra3006pa3Hble BellecTBa (KUCA0pOJ, BOAOPOJ, YIIEKU CIbINA
ras, aMmMuack). [losydyeHue razoo6pa3HbIX BEILECTB.

IIposedeHue pacuémoes Ha ocHoge (hopmy/ u ypasHeHUull peakyuii

Beruucienus MOJIeKYJIHpHOI;'I MacCCBbI, MOJIHpHOﬁ MAacCChbIl, KOJIM4Y€eCTBaA BELIECTBA,



OTHOIIEHN MacC XMMHYECKHX 3JIeMEHTOBIIOMOJIEKYIIPHON ¢popMyJie, MacCOBOH 1011
XMMHYECKOI0 3JIeMeHTa B BellleCTBe.

BeruucieHUs MOJIIPHOT0 06'beMa ra3oB 10 U3BECTHOMY

KOJINYeCTBY BellleCTBa, 06'beMy UM Macce.Beruucienue

OTHOCUTEJIbHOW aTOMHOM Macchl 110 MPUPOJHBIM U30TOIIaM

YcraHoBJ/IeHHe TpocTeHlIed, MOJIEKYJIAPHOU U CTPYKTYPHOHU

dbopmyI.

PeweHue 3aday no xumuveckuM ypagHeHusIM

BbluncieHus1 Maccbl, 06'b€Ma WJIM KOJIMYeCcTBa BellleCTBA 10 U3BECTHOM Macce, 00beMy
WM KOJIMYECTBY BELIECTBA OJHOTO U3BCTYMHBIIUX B PEAKIUIO UJIM MOJYYUBLIMXCS B
pe3yJsibTaTe peaKLM| BellecTB.

BeruurcsieHust Macchbl (KOJIMUECTBA BelleCTBa, 00'beMa) NPOAYKTA peaKIUH,

€CJIM U3BeCTHA Macca UCXOHOT0 BellleCTBa,Co/lePKallero onpe/ieleHHY0

JIOJII0 IPUMeECEM.
PacyeTbl 06'b€MHBIX OTHOLIEHU ! I'a30B B peaKLUsX.

BbruurcyieHUs1 Macchl (KOJIMYeCTBa BeleCTBa, 06’beMa) NPOAYKTA peaKIUH, eCJIU OJHO U3
MCXO/HBIX BellecTB JaHo B U36bITKe.ONpeiesieHHe BbIXO/ia peaKLUM B IPOLeHTax OT
TeopeTHUYeCKH BO3MOKHOI'0 BBIXO/1A.

Pewenue 3adau no npoyeccam, npoucxodsswyum 8 pacmeopax

PactBopumocTb. Koadounuent pactBopuMocTu. Coco6bl BbIpaKeHUs COJep>KaHUs
pacTBOPeHHOro BellecTBA B pacTBOpe: MaccoBas [0Jif, MOJIbHasA [o0Jif, MOJIsApHas
KOHLeHTpaLXs, MOJIAJbHAA KOHL|eHTpaLus.

3ajjlayd Ha NpPUTrOTOBJIEHHE PACTBOPOB 3aJaHHOW KOHLEHTpPALUU U3 pacTBOPOB C
yKa3aHHOM MaccoBoW fJoJsied. KoHcTaHTa M cTeneHb guccouuauud. OmnpefesieHue
MaccoBOM 1011 (B %) pacTBOpPEHHOI0 BellleCTBA B paCTBOpPe M MacChl paCTBOPEHHOTO
BellleCTBa 10 U3BECTHOU MAacCOBOMU Ji0Jie ero B pacTBOpE.

BeruurcyieHUs Macchl (KOJIMYeCTBA BeleCcTBa, 00'beMa) MPOAYKTa peaKLUH, eC/U Js eT0
II0JIy4eHHUS JJaH pacTBOP C onpeJieleHHOMMaccoBoM oJiel (B %) UCXOJHOTO BelllecTBa.
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cpeZibl paCTBOPOB KUCJIOT U
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KadecTBeHHblIe peakU1 Ha
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(kucsopoj, BOLOpoS,
yTJIEKUCIIBIN a3, aMMHaK).
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3JIeMeHTa B BellleCTBeE.

BeruucieHus
MOJIEKYJIIPHOMN

Macchl, MOJISPHOW MaccChl,

KOJINYeCTBa BelllecTBa

BrIuMc/IeHUs MaccChl,

o6 beMa WM KoJIn4ecTBa
BelllecTBa 110 U3BECTHOM
Macce, 06’beMY WU
KOJIMYECTBY BellleCTBa
OJIHOTO M3 BCTYNHUBIIUX B
peaKIuI UIn
MOJIYYUBIIUXCS B
pes3yJibTaTe peaKkLuu
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BbIuKC/ieHUS MOJIIPHOTO
06beMa rasos IO
W3BECTHOMY KOJIUYECTBY
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coZiepKaHus
pacTBOPEHHOI0 BellleCTBA B
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pPacTBOPOB 3a/laHHOU
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pPacTBOPOB C YKa3aHHOU
MacCOBOM JloJieH.
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JL0JIU PaCTBOPEHHOTO
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BrluucieHue KosnMdecTBa
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06 bEMa BelecTBa Mo
KOJINYEeCTBY BellleCTBa,
Macce UJad 00'bEMY OJJHOTO
U3 peareHTOB U1
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BrruuciaeHus Mmacchbl
(kosTMYecTBa BeleCTBa,
o6beMa) MpoAyKTa
peakIyu, ecay OJHO U3
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HU30bITKE.

OnpezesieHre BbIXo1a
peaKIyU B MPOLIEHTaX OT
TeopeTUYeCKU BO3MOXKHOTO
BBIXO/Ia.
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9 KJIACC

Ko,

[IpoBepsieMblii 3/J1IEMEHT COAePKaHUS

BelecTBo 1 xuMHu4eckasa peakyus. [loBTopenue

1.1

[lepyoanyeckuit 3akoH. [lepyoandeckas cucTeMa XMMHUYECKUX 3J1EMEHTOB
JA.H. MenpgeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XMMHWYECKUX 3JIEMEHTOB IepPBbIX TPEX ePUOJ 0B, Ka/lud, KaJbL U
MU UX COeJUHEHWH B COOTBETCTBUM C TIIOJIO)KEHHEM D3JIEMEHTOB B
[lepyoanyeckoy cucTeMe U CTPOEHHUEM UX aTOMOB

1.2

CTpoeHHe BellecTBa: BUAbl XUMHUYECKOU CBSI3U. TUMBI KPUCTAIUIECKUX
peléToK, 3aBUCUMOCTb CBOMCTB BelleCTBA OT THIA KPHUCTANJIUYECKOU
peméTKH U BUJIa XUMHUYECKOU cBs3U. Kiaccudukauuss u HOMeHKJIATypa
HeOpraHWYecKUX  BellecTB  (MeXJAyHapoJHass UM  TpHUBUAJIbHas).
XuMHUYecKue CBOWCTBA BeIECTB, OTHOCALIUXCA K Pa3/IMYHBIM KJaccam
HEeOpraHWYeCKUX COeJJMHEHUH, TeHeTH4YeCKass CBSI3b HEOPTaHUYECKHUX
BellleCTB

1.3

Knaccupukanus XMMUYeCKUX peakLUid MO pas/JM4YHbIM IpU3HaKaM (1o
YUCAY W COCTaBY Y4YacTBYWOIIUX B peaKLUM BeIleCcTB, MO TENJIOBOMY
3¢ deKkTy, N0 U3MEHEHUIO CTeleHell OKUC/IeHUS XMMUYeCKUX 3JIeMEHTOB,
1o o6paTUMOCTH, 110 yYaCTHIO KaTaJu3aTopa). IK30- U IHJO0TepMHUYECKHe
peakuuy, TepMOXUMHUYeCKHe ypaBHeHUs. [loHATHE O CKOpoOCTHU
XMUMHUYEeCKON peaKkLUu

1.4

[TonsiTHe 06 06pPaTUMBIX U HEOOPATUMbIX XUMUYECKUX peakuusax. [lonaTue
O TOMOTeHHBIX U TeTepOreHHbIX peakiusax. [loHAITHe O XHMHUYECKOM
paBHOBecuu. PaKTOpLI, BJAUSIOLIME HA CKOPOCTh XUMHUYECKOW peaKIuy U
M0JI0KEHHEe XMMHUYeCKOT0 paBHOBECUS

1.5

OKMC/IUTENbHO-BOCCTAHOBUTE/IbHbIE peaKLUM, 3JIEKTPOHHBIA 6aJiaHC
OKHCJIMTEJIbHO-BOCCTAHOBUTEJIbHOW peakUuuu. CocTaBjeHHe ypaBHEHUU
OKUCJIUTEJIbHO-BOCCTAHOBUTEJ/IbHBIX peaKL Ui C UCNO0JIb30BaHUEM MeTO/a
3JIeKTPOHHOTO0 6asiaHca

1.6

Teopusa 3JIEKTPOJIMTUYECKON  AMCCOLUALIUU. JJIeKTPOJIUTHI U
HeaJIeKTPOIUThl. KaTuOHbBI, aHHOHBI. MeXaHU3M JUCCOLIMAlUU BELECTB C
pas/MYHBIMM BHJAMU XUMHYeCKOW cBA3U. CTeneHb [UCCOLMALIMU.
CusbHble U cjabble 3JEKTPOJUTHL. Peakliuu MOHHOrO o6MeHa. Yc/10BUS
NpOTeKaHUs peaKluil MOHHOTO 0OMeHa, MOJIHbIE U COKpallléHHbIE MOHHbIE
ypaBHeHHUsl peakyud. CBOWCTBA KHUCJOT, OCHOBAaHUHW MU COJIed B CBeTe
npejCTaBJIeHUN 00 3JIEKTPOJMTHUYECKON Jucconyanuu. KayecTBeHHble
peakuuu Ha UOHBL [loHATHE 0 TMApOIM3e cosler

1.7

XuMHYecKun 9KCIIEPUMEHT: O3HAaKOMJIEHUE c MOJEeIIMHU
KPUCTA/JINYECKUX PeLIETOK HeOpraHWYecKUX BelleCTB - METa/lJIOB U
HeMeTa/lJIOB (rpaduTa M asMasa), CI0KHbIX BELeCTB (XJOpUJa HaTpUs);
UCC/leloBaHUEe 3aBHCMMOCTH CKOPOCTHM XUMHUYECKOM peakLUu OT




BO3/IeACTBUS pa3/IMYHbIX PaKTOPOB; UCCIeL0BaHUE 3IEKTPONPOBOAHOCTH
pacTBOpPOB BelleCTB, Npolecca JUCCOLMALMM KUCJIOT, Liejod4ell U cojen
(BO3MOXXHO MHCMOJIb30BaHUE BHJleOMAaTepUaOB); NMpPOBeJEHHE OIbITOB,
WIIOCTPUPYIOLMX TNPU3HAKKM INPOTEKaHHWS peakLMd HOHHOro obMeHa
(obpa3oBaHHe ocajika, BblAesieHHe ras3a, 06pa3oBaHHE BOJbl); OMBITOB,
WJLTIOCTPUPYIOLIUX IpUMepbl OKHCJIUTEJNbHO-BOCCTAHOBUTENbHBIX
peakLuil (ropeHue, peakKLuy pasJoKeHHs, COeJUHEHUs); pacllo3HaBaHue
HEeOpraHUYeCcKHX BeIleCcTB C MOMOIbI0 KaYeCTBEHHBIX PEaKIUi Ha UOHBI;
pelieHHe 3KCIepMMeHTalbHbIX 3aa4

HeMeTannbl ¥ ux CoOeJUHEeHUA

2.1

O6uass xapaKTepuUCTUKa rajoreHoB. OcoOGEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble cTeneHU okucJeHusA. CTpoeHHe U PU3HUYeCKHMe CBOWCTBA
INPOCTBIX BELECTB — rajloreHoB. XMMHUYECKHEe CBOMCTBA Ha pUMepe xjopa
(B3auMogeiicTBMe €  MeTa/UlaM{,  HeMeTa/UlaMH{,  IleJI0YaMH).
XnopoBogopoa. CossiHass KHUC/I0Ta, XMMHUYECKHe CBOMCTBA, MOJIyYeHUE,
npuMeHeHue. [leficTBHe XJI0pa U XJIOPOBOAOPO/ia HA OPraHM3M 4eJslOBeKa.
BakHeM11Me XJI0pU/Abl U UX HAaXO0XK/eHUe B IPUpO/e

2.2

O6uias xapakTepucTUKa 3jieMeHToB VIA-rpynnbl. OCO6eHHOCTHU CTPOEHUs
aTOMOB, XapaKTepHble cTeleHU OkucJeHUA. CTpoeHue U U3UYeCcKHUe
CBOMCTBAa IMPOCTBHIX BelleCTB - KUCJIOPoJAa U cepbl. AJJIOTPOIHBIE
MoAUGUKALIMKM KHUCJI0OpOoJa U cepbl. XMMHYECKHe CBOHCTBA Cephl.
CepoBojgiopoj, cTpoeHue, pu3nYecKre U XUMMHUYecKhe CBOMCTBA. OKCHAbBI
cepbl KakK IpeJCTaBUTEJNM KHUCJIOTHBIX OKCHUZO0B. CepHasd KHCIOT],
dusnueckrue U XUMUYECKHe CBOMCTBaA (001Me KakK Mpe/CcTaBUTe s Kjacca
KUCJAOT U cnepuduyeckue). XMMUYECKHe peaKlUM, JieXxallde B OCHOBe
NPOMBIIIJIEHHOTO crnoco6a NOoJIy4eHHWs CepHOM KHUCI0ThL. [IpuMeHeHMe.
Comu cepHOM KHUCAOThl, KadeCTBEHHas peakKLUs Ha CyJbdaT-UOoH.
HaxoxzgeHne ceppl U €€ coeJMHEHMH B Ipupofe. XHUMHUYeCKoe
3arpsi3HeHHe OKpy:Kalllel cpeAbl COeLMHEHUSMHU cepbl (KHUCJIOTHBIE
JIOKAM,  3arpsi3HeHUe  Bo3JyXa U  BOJJOEMOB), CHOCOOBI  €ro
npejoTBpalleHus

2.3

O61as xapakTepyucTUKa 3jeMeHTOB VA-rpynnbl. OCOGEHHOCTH CTPOEHHs
aTOMOB, XapaKTepHble CTENeHU OKHUCJeHUs. A30T, pacnpocTpaHeHUE B
npupoje, ¢usnuecKkue M XUMHUYeCKHe cBoMcTBa. KpyroBopoT asora B
npupoje. AMMuUak, ero GuandecKre U XMMHUYECKHE CBOMCTBA, NOJIyYeHHUE U
npuMeHeHue. Cosii aMMOHUS, UX GU3UUYECKHE U XHMHYECKHE CBOUCTBA,
npuMeHeHue. KavyecTBeHHasd peaknysd Ha HOHbBI aMMOHHUA. A30THas
KHUCJIOTa, eé noJsiydyeHue, Gu3andyeckre U XMuMu4yeckre CBOMCTBa (00111e Kak
npeJCTaBUTes KJjacca KUCAOT U crneydduyeckue). Mcnosb3oBaHue
HUTPATOB M COJIel aMMOHUSI B KayeCTBE MHUHepaJbHBbIX YA0OpEHHU.
XuMHnYecKoe 3arpsi3HeHHe OKpY»Kallled cpefbl COeJUHEHUSMU a30Ta
(KUCI0THBIE LOX/H, 3aTPsI3HEHHE BO3/1yXa, I0YBbI U BOJI0EMOB)




2.4

®ocdop, annorponHble Moaudpukauuu pocdopa, JuU3MUeckue U
xuMudeckue cBouctBa. Oxcup ¢ocdopa(V) u dochopHas KuCIO0T],
dusmyeckue W XUMHYECKHE CBOWCTBa, IMoJiyyeHHe. Mcnosb3oBaHue
docdaToB B KauecTBe MUHEPAJIbHbBIX Y10OpEeHUN

2.5

O6uiaa xapakTepucTuka 3jieMeHToB [VA-rpynnbl. OcCO6eHHOCTU CTPOEHUs
aTOMOB, XapaKTepHble CTEeNeHU OKHUC/IeHUd. YTJepoJ, aJJIOTPOIHbIe
MoJUPUKaLMY, pacIpocTpaHeHue B Ipupoje, GUusnyeckre U XUMUYeCKUe
cBoicTBa. Agncop6buusa. KpyroBopor yriepojga B mnpupoge. Oxcujbl
yriaepoJia, ux puanyecKkue U XMMUYECKUe CBOMCTBA, JelCTBUE HA KUBbIE
OpraHu3Mbl, NOJy4YeHHe U IpHUMeHeHHUe. IKOJIOTHUYeCKHue MpobJeMbl,
CBsI3aHHbIe C OKCUJ0M yriepoga(lV); runoresa r;io6aibHOr0 NOTENJIEHNUS
KJIMMaTa; NapHUKOBbIM 3QdeKT. YrospHas KUCJIOTAa U €€ COJH, HX
dusudeckue UM XUMHUYECKUEe CBOMCTBa, IOJy4yeHHe U IpHUMeHeHHUe.
KavyecTBeHHas peakuusa Ha Kap6oHaT-UOHbL. Mcnosb3oBaHUe KapOOHATOB
B ObITY, Me/JIUII1HE, IPOMBILIJIEHHOCTH U CEJIbCKOM X035IMCTBE

2.6

[lepBoHaya/ibHble TMOHATHA 00 OpraHUWYecKHMxX BellecTBaX KaK o
coeJUHEHUSX yrjepoja (MeTaH, 3TaH, 3THUJIeH, aleTWJeH, 3TaHOJ,
[JIMLEPUH, YKCycHasd KuciaoTa). X cocTaB M XUMMHYECKoe CTpOEHHe.
[ToHsiTHe 0 6MOJIOTUYECKH BaXKHBIX BellleCTBaX: XKUpax, OesKax, yrieBojax
- Y UX POJIY B KU3HU 4YesioBeKa. MaTepuajbHOe e JUHCTBO OpraHUYecKUX U
HeopraHU4YeCcKUX COeJUHEHU

2.7

KpemHuii, ero ¢usuyeckrne M XUMUUYECKHE CBOWCTBA, IMOJIyYeHUE U
npuMeHeHue. CoelUHEeHUs KpeMHHUsA B npupoge. O61ue npeacTaBieHNs
06 okcuge kpemHus(IlV) u kpemHueBou kuciaote. CHUIUKAThL, UX
UCN0JIb30BaHUe B OBbITY, MeJWLIMHe, NPOMBIIIJIEHHOCTH. BakHelmue
CTPOUTE/IbHble MaTepuasjbl: KepaMHKa, CTeKJO, LeMeHT, G6eToH,
»kesie3060eToH. [Ipo6GJyieMbl 6€30MacHOTO HCMOJIb30BAaHUSI CTPOUTENbHBIX
MaTepuaJioB B I0BCeJHEBHOM >KU3HU

2.8

XMMUYeCKUH 9KCIIepUMEHT: MH3y4YeHHe 00pa3l0B HeOopraHU4ecKHux
BEL[eCTB, CBOWCTB COJISHOM KHCJOTBI; MpPOBEJEHUE KauyeCTBEHHBIX
peakuMil Ha XJIOPUJ-MOHBI U HabJIlOJleHWe NPU3HAKOB HX NMPOTEKaHUS;
OMNBITHI, OTpaxaroliue GU3NIECKHe U XMMHUYeCKHe CBOMCTBA raJIOTEHOB U
UX coeJUHEHUHW (BO3MOXXHO HCIOJb30BaHUE BHUJeOMaTepUasIOB);
O3HaKOMJIeHHe ¢ 06pa3liaMHu XJIOPUJOB (rajoreHy/i0B); O3HaKOMJIEHUE C
obpa3uaMu cepbl U €€ COeMHEHUSMHU (BO3MOXKHO MCII0JIb30BaHUE
BU/leOMaTepuasioB); HabJloJeHUe TMpolecca OOYyrJvUBaHUsS caxapa o[,
JleCTBUEM  KOHLEHTPUPOBAaHHOM  CepHOM  KHUCJIOTbI;  HU3y4eHHe
XUMHUYECKUX CBOWCTB pa30aBJeHHOW CepHOW KHUCJIOTbI, MpPOBeJEHUE
KaueCTBEHHOM peaKLMM Ha CyJbdaT-WOH U HabJII0JleHue MNpH3HaKa eé
NpOTeKaHUs; 03HaKOMJIeHHe ¢ PU3UYEeCKUMU CBOMCTBAMHU a30Ta, pochopa
M HUX COoeJVMHEHHWH (BO3MOXKHO MCNOJIb30BaHUE BHUJeOMaTepHasoB),
ob6pa3naMu a30THbIX U POCHOPHBIX yA0OpPEeHUH; MOJyyeHue, COOUpaHue,




pacmo3HaBaHMe W  H3y4YeHHe  CBOMCTB aMMMaKa; MpOBeJleHUe
KaueCTBEHHbIX peaKLMHd Ha MOH aMMOHUA U ¢ochaT-UOH U U3y4YeHUe
NPU3HAKOB HX MPOTEKaHHUs, B3aUMOJeHCTBUE KOHIEHTPUPOBAHHOMN
a30THOM KHUCJIOTBI C Me/blo (BO3MOXHO MCI0JIb30BaHUe
BU/leOMaTepHUaJIOB); H3yYeHUe MoJesed KPUCTAIMYECKUX peléToK
asMasa, rpaduTta, ¢yJsepeHa; 03HAKOMJEHHE C MPOLECCOM aAcopOoLUU
pacTBOPEHHBIX BelleCTB AKTUBUPOBAHHBIM VIJIEM U YCTPOWCTBOM
NPOTHBOrasa; IMOJIyieHUe, CcOOUpaHHUE, pacno3HaBaHUE U H3y4yeHHue
CBOMCTB YTIJIEKUCJIOIO Tras3a; NpoBeJleHHMe KadyeCTBEHHbIX peaKIUd Ha
KapOOHAaT- U CUJIMKAT-UOHbl W M3y4YyeHHe NPU3HAKOB HX NPOTEKaHMUS;
O3HaKOMJIEHHEe C NMPOJYKLIUEeH CHUJIUKATHOW MPOMBIIIJIEHHOCTH; pellleHue
3KCIepUMEeHTa/IbHbIX 33Zlay Mo TeMe «BakHelllMe HeMeTa/lJibl U HX
CoeJUHEeHUSI»

MeTaJibl U UX coeanHeHud

3.1

Ob6uiass XapakKTepUCTHKA XHMHUYECKUMX 3JIEMEHTOB - META/JIOB Ha
OCHOBaHMU UX MNoJ0KeHUs B Ileproauyeckoid cuUcTeMe XUMHYECKHUX
anemeHTOB /.M. MeHZesieeBa U cTpoeHUsA aTOMOB. CTpoeHUe MEeTaJlJIOB.
MeTannuyeckass CB3b U MeTa//IMYecKass KpPUCTA/JIMYecKas pelléTKa.
JJIEKTPOXUMUYECKUH P, HANIPSDKEHUUN MeTaJlJIOB

3.2

dusnyeckne M XUMHUYECKHe CBOWCTBa MeTa/UioB. OO6ILIHMe CIOCOOBI
noJiyueHuss MeTa/ioB. [loHATHEe O KOpPpPO3UU METaJJIOB, OCHOBHbIE
CIOCOOBI 3alIUTHI UX OT KOPP0o3uH. CIyIaBhI (CTaslb, YYTYH, AOPATIOMUHUH,
O6poH3a) U UX IPUMeHEHUE B ObITY U MPOMBILILJIEHHOCTH

3.3

IllesioyHbIe MeTa/LIbL: MTOJI0XKeHHe B [leprouyeckon cucTeMe XMMUYeCKUX
aseMeHTOoB /[IL.LU. MeHgeseeBa; cTpoeHMe HX aTOMOB; HaXOXJeHHUE B
npupoge. Pusuyeckue U XMMHUYECKUe CBOWCTBa (Ha NMpuMepe HaTpUd U
Kanus). OKCUABI U TUAPOKCUBI HATPUS U Kanus. [I[puMeHeHMe 111e10YHbIX
MeTaJlJIOB U UX COeIMHEHU I

3.4

[lles1oyHO3eMeabHble MeTajJbl MarHuk MW KaJbLlMH: II0JIO)KeHHe B
[leproguyeckort cucteMe xuMudeckux 3seMeHTOB /[I.U. MeHpeneeBa;
CTpPOEHHE UX aTOMOB; Hax0XJeHue B npupoze. Pusndeckue U XUuMHUYeCKHE
CBOMCTBA MarHus W Kajbliusg. BaxkHellive coeluHeHUs Kaiblusa (OKcUn,
TUJPOKCUJ, cosn). JKECTKOCTb BOJbl U CIOCOOBI €€ YCTPaHEHHUS

3.5

AnroMuHui: nosokenve B Ilepyoguyeckon cucTeMe  XHUMHUYECKUX
aseMeHTOB /IL.U. MeHnzeneeBa; cTpoeHHe aTOMa; HaxOXJAeHHe B IPHUPOJE.
dusryeckre U XMMHUYECKHE CBOMCTBA a/JilOMUHUSA. AMOTepHbIE CBONCTBA
OKCH/IAa M TUJIPOKCH/IA a/IIOMUHHUA

3.6

Keneszo: nmonoxenue B [lepuogruuecko cucTeMe XMMUYECKHUX 3JIEMEHTOB
J.W. MengeneeBa; cTpoeHUe aToOMa; HaxoXJeHHe B npupoje. Prusuyeckue
Y XMMUYeCcKHe CBOMCTBa eJsie3a. OKcu/bl, TUAPOKCU/bI U couu xese3a(ll)
u xkesie3a(Ill), ux coctas, CBOMCTBA U NOJIy4YeHUE

3.7

XUMUYEeCKUU SKCIIEpUMEHT. O3HAKOMJIEHHE C O6p<':13L[aMI/I MeTaJIJIOB H




CIJIABOB, UX PU3UYECKUMU CBOMCTBAMU; U3yYE€HHE Pe3y/IbTaTOB KOPPO3UU
MeTasIJIOB (BO3MOXXHO HCIOJIb30BaHHE BUJeOoMaTepHaIoB), 0COOEHHOCTEH
B3aUMOJEMCTBUS OKCHUJAA KaJblUsl WU HATpPUs C BOJAOM (BO3MOXKHO
MCII0JIb30BaHHWE BUJEOMATEPUAJIOB); HCCIeJJOBaHHE CBOMCTB >KECTKOU
BOJbI; Tpollecca TrOpeHUs Keje3a B KUCA0poZe  (BO3MOXKHO
HCI0JIb30BaHUE BU/IEOMaTEPUAJIOB); NPU3HAKOB NpoTeKaHus
KayeCTBEHHbIX peaKIMi Ha HOHbI (MarHus, KajbliMs, aJIOMUHUSA, [IUHKA,
kene3a(ll) u xenesa(Ill), menu(ll); HaGtOAEHME U ONMKMCAaHUE MPOLECCOB
OKpallMBaHUsI NJIaMeHU MOHAMM HATpPHS, KaJusl M Kayblius (BO3MOXHO
MCII0JIb30BaHUE BUJleOMaTePHAJIOB); Hccle0oBaHue aMPOTEPHbIX CBOMCTB
TUAPOKCUIA aJIFOMHHUS 15 TUAPOKCUA UHKQ; pelieHue
3KCIIepUMEHTa/NbHBbIX 3aZlad Mo TeMe «BakHeHline MeTalJibl U HUX

COeIMHEHU»
4 XYMMUSA U OKpYKamwlias cpeja
HoBble MaTepuasbl U TexHoJOrWM. BeljecTBa U MaTepuanbl B
41 NOBCEJHEBHOM »KW3HU 4YesioBeKa. XUMHUA M 370poBbe. besomacHoe
' MCI0JIb30BaHMe BellleCTB U XMMHUY€eCKUX peaKLUi B 6bITY. [lepBast moMolb
IpY XUMHUYECKHX 0KOTaX U OTPaBJIeHUAX
OCHOBBI  9KOJIOTUYECKOM TIpPaMOTHOCTU. XHUMHUYeCKOe 3arpsi3HeHue
okpyxawiwen cpegbl [IJIK. Posab XvUMHUKM B pelieHUH 3IKOJOTUYECKUX
4.2 npo6JieM. [IpuposHble UCTOYHUKH YTJIeBOAOPOJOB (yroJib, NPUPOAHBIN
raz, HedTb), MNPOAYKTbl UX TMepepaboOTKH, HX POJb B OBITY U
IPOMBILJIEHHOCTH
43 XMMUYeCKUH 3KCIepUMEeHT: M3ydyeHue 0OpasloB MaTepHasoB (CTEKJIO,

CIlJIaBbI M€TaJIJIOB, IIOJIMMEPHBIE MaTepI/IaJlbI)




ITPOBEPAEMBIE HA OI'3 110 XUMHWHU TPEBOBAHHUA K PE3YJIbTATAM OCBOEHHUA
OCHOBHO# OBPA30BATEJIbHOM ITPOTPAMMbI OCHOBHOTI'O OBIIETO

OBPA30BAHHA

Kog,
NMPOBEPSAEMOro
TpeGoBaHMSA

IIpoBepsieMble TpeGOBaHMS K IPEeAMETHBIM pe3y/ibTaTaM
6a30BOro ypoBHSI OCBO€HHUSI OCHOBHOM 00pa30BaTe/IbHOMU
IpOrpaMMbl OCHOBHOTO O6LIero 06pa3oBaHUs Ha OCHOBe

®roc

1

[IpencraBieHue:

1.1

0 NI03HAaBAEMOCTU  ABJIEHUH IIPUPOJBI, NIOHUMaHUe
00'bEKTUBHOM 3HAYMMOCTU OCHOB XHMHUYECKOW HaAyKU Kak
06J1aCTU COBPEMEHHOI'0 eCTeCTBO3HAaHMS, KOMIIOHEHTa 001el
KyJbTypbl W IPaKTUYECKOW [eATeJbHOCTH 4YeJOBeKa B
YCJIOBUSIX COBPEMEHHOI'0 OOLecTBa; MOHUMaHUe MecTa XHUMHUHU
cpeAy ApYyTrUX eCTeCTBEHHBIX HAyK

1.2

O  HAy4YHbBIX  MeTojAaXx  IMO3HAaHMUA, B  TOM  YHUCIe
9KCIepUMeHTa/IbHbIX U TEOPETUYECKUX MeTOo/iaxX UCCIeJ0BaHUSA
BellleCTB M H3y4YeHUsd XMMHUYECKUX peakKLMH; yMeHHUe
MCI0JIb30BaTh MOJe/IM AJi1 OO'bSICHEHUS CTPOEHHUS aTOMOB U
MOJIEKYT

1.3

0 cdepax npodeccHOHaJbHOW [AeATEeNbHOCTH, CBSI3AHHBIX C
XUMUEW U COBpeMEeHHbIMM TEXHOJIOTHSIMM, OCHOBAHHBIMU Ha
JIOCTHKEHUSIX XUMUYECKON HayKH, YTO MO3BOJIUT 06yYar0IUMCS
paccMaTpuBaTb XMMHMIO Kak cdepy cBoedl  Oyayliel
npodpeccuoHaJbHON [JleATeJbHOCTU U CcJesaTb OCO3HAHHbIU
BbIOOP XUMUM KakK NpOoUJIbLHOrO NpeJMeTa MpU Nepexoje Ha
YyPOBeHb CpeJiHero 0611ero o6pa3oBaHus

BJIa,E[eHI/Ie CUCTEMOW XMMHUYECKHUX 3HAHUHN U YMEHHE [IPUMEHATD
CUCTEMY XUMHNYECKHX 3HaHI/II>’I, KOTOpaA BKJIIOYaeT:

2.1

Ba)KHeHIIMe XMMUYECKUe NMOHATUSA: XMMUUECKUH 3JIEeMEHT, aToM,
MOJIEKYJIA, BeIecTBO, MPOCTOe W  CJO0XKHOe  BellecTBo,
OJIHOPO/iHAsl U HEOJHOPOAHAs CMeCh, OTHOCUTE/IbHbIE aTOMHAs U
MOJIEKYJISIPHAsA MacCChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs
Macca, MOJISPHbIM 06bEM, OKCHJl, KUCJOTA, OCHOBAHHE, COJIb
(cpeansisi), xuMHuYecKass peakLusi, peakLUU COeJUHEHHUs,
peaKlUu pas/IoKeHHs], peaKlH 3aMellleHHs], peaKI[uu 06MeHa,
TenJ10BoM 3G PeKT peakluy, 3K30- U 3HA0TEPMUUECKHE PEaAKIHUY,
pacTBOp, MaccoBas /0Jis XKMUUYECKOTO 3JIEMEHTA B COeIMHEHUH,
MaccoBasi 011 M TpOLEHTHasi KOHILIEHTpalus BellecTBa B
pacTBope, PO aTOMa, 3JIEKTPOHHBIM CJIOM aToMa, aTOMHas
opbuTasib, paZuyC aToMa, BaJEHTHOCTb, CTENEeHb OKUCJEHHs,
XUMHUYeCKasi CBSI3b, 3JIEKTPOOTPHULATEJNbHOCTb, MOJSIpHAs H




HemnoJisipHasi KOBaJIeHTHasl CBSI3b, MOHHAs CBsI3b, MeTa/l/IMYecKast
CBfI3b, KpHUCTA/JJIMYeCKass pelléTKa (aTOMHas, HOHHaf,
MeTa/UINYecKasi, MOJIeKYJspHasi), HOH, KaTHOH, aHHOH,
3JIEKTPOJIUT U HEe3JIEKTPOJIUT, 3JIEKTPOJIUTHYECKas
JMCCOLMALUs, peaKUUHd HOHHOrO O0OMEeHa, OKHC/IUTENbHO-
BOCCTAHOBUTEJIbHbIE PEAKIMH, OKUCJUTENb U BOCCTAHOBUTEJID,
OKHCJIeHHe U BOCCTaHOBJIEHHE, 3JIEKTPOJIU3, XHMHYecKoe
paBHOBecHe, O0OpaTHMble U HeOOpaTHMble peaklUuH, CKOPOCTb
XMMHUYeCKOHW peakuu, Kataausartop, [1/JK, kopposus MeTtasos,
CIJIaBBI

2.2

OCHOBOIIOJIATAI0LMe 3aKOHbI XMMHM: 3aKOH COXpPaHEeHHUs MacCChI,
nepuogudeckuid 3akoH [I.U. MeHzesieeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOra/ipo

2.3

TEOPUM XUMHMU: aTOMHO-MOJIEKYJISIpHasi Teopus, Teopus
3JIEKTPOJMTUYECKOH AMCCOLMALIUU

Bna,aeHHe OCHOBaMM XMMHUYECKOU 'paMOTHOCTH, chmoqa}omeﬁ:

3.1

yMeHHe TMPaBUJIbHO HCIO0Jb30BAaTh HW3y4YeHHble BeleCcTBA U
MarepHuasbl (B TOM YUC/Ie MUHepaJbHbIe Y0OpeHH s, MeTalJbl
M CIUIaBbl, TPOAYKTHI MepepaboTKU MPUPOAHBIX HCTOYHHKOB
yrjeBojioposoB (yrjsi, NPUpPOAHOro rasa, HedTHU) B OBITY,
CeJIbCKOM XO03SIMCTBE, Ha MPOU3BOCTBE U TOHUMaHWe 3HaYEeHUs
’KUPOB, OEJIKOB, YIJIEBOJOB /JI OpraHM3Ma 4YesIOBeKa; yMeHHe
MPOTHO3UPOBAaTh BJIMSIHHE BELIECTB U XMMUYECKHX IMPOIECCOB
Ha OpraHu3M 4YeJIoBeKa U OKPYKAIILYI0 IPUPOHYIO Cpeay

3.2

yMeHHe UHTErpUpoOBaTh XWMHUYECKUE 3HAHHUsS CO 3HAHUIMU
JIpyTUX Y4eOHbIX TPeMETOB

3.3

HaJlMyhe OnblTa paboTbl C pas3JUYHbIMM HUCTOYHUKAMHU
MHPOpMalM¥M 0O XUMHUM (HaydyHas U Hay4yHO-NOMyJsApHas
JINTepaTypa, CJIOBapH, CIPaBOYHUKH, UHTEPHET-PeCcypcChl)

3.4

yMeHHe 00beKTHBHO OLleHMBAaTh MHPOPMALMIO O BelleCTBaX, UX
NpeBpalleHUAX M MNPAKTUYEeCKOM IMPUMEHEHHU U yMeHHe
MCII0JIb30BaATh €€ JJI pelleHUsl yueOHO-I03HaBaTe /IbHbIX 3a/ia4

Biasenue OCHOBaMH NOHATUUHOTO amnmnapara U
CUMBOJIMYECKOTO f3bIKa XUMHU JJis COCTaBJeHUs GopMy.
HeOpraHW4YecKHX BelllecTB, YPaBHEHUN XMMHUUYECKHUX peaKLM;
OCHOBaMU xMMHUeckoil HoMeHKATyphl (IUPAC u TpuBUasibHOM)

YMeHHe  OOBACHATb  CBA3b  IIOJIOKEHUs]  3JleMeHTa B
[leprogryeckoil cucTeMe C YHUCIOBBIMHU XapaKTePUCTHKAMHU
CTPOEHHS aTOMOB XHMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsfj
sApa, ob1ee YHUC/I0 3JIEKTPOHOB), pacnpe/ieieHueM 3J1eKTPOHOB
10 dHepreTU4YeCKUM YPOBHSM aTOMOB NePBbIX TPEX MEPUO/OB,
KasTusl U KaJbLUs




[IpencraBieHne O NepUOLSAYECKOM 3aBUCUMOCTU CBOWCTB
XUMHYECKHUX 3JIeMEHTOB (pamuyc aToMma,
3JIEKTPOOTPULLATENbHOCTD), MPOCTHIX U CJI0XHBIX BeIeCTB OT

6 M0JIOXKeHHUs1 3jieMeHTOB B [lepuoguyeckod cucteMe (B MasbIX
nepuoJiaXx U rJIaBHbIX MOATPYNNax) U 3JIEKTPOHHOTO CTPOEHMUS
aToMa

7 YMeHue kaaccupUUpoOBaTh:

7.1 XMMUYECKHE 3JIEMEHTHI

7.2 HeopraHu4yecKue BelecTBa

7.3 XMMUYeCKHUe peaKkLu1

8 YMeHue onpeseniiTh:

8.1 BaJIEHTHOCTb U CTeNeHb OKUCJIEHHUS XUMHUYECKUX 3JIEMEHTOB,

' 3apsa/, MOHa

8.2 BU/| XMMUYECKOU CBSI3U U THUIl KPUCTAIJIIMYECKOU CTPYKTYPHI B

' COeZIMHEHUAX

8.3 XapakTep cpeJbl B BOJHbIX pacTBOpax BellecTB (KHUCJIOT,
' OCHOBaHHK)
8.4 OKUCJIUTEJIb U BOCCTAHOBHUTEJIb

9 YMeHue XapaKTepu3oBaTb (QU3UYECKHe W  XHMHUYECKHe
CBOWCTBa:

NPOCTBIX BellecTB (KUCA0POJ, 030H, BOAOPOJ, rpaduT, aamas,
9.1 KpeMHHH, a30T, pocdop, cepa, XJop, HATPUN, KaJUN, MarHUH,

KaJIbLIUH, aJTIOMHAHUH, KeJie30)

CJIO’KHBIX BeLIeCTB, B TOM YMCJe UX BOAHBIX pacTBOpPoB (BOAa,

aMMHaK, XJIOPOBOJIOPO/I, CEPOBOIOPO/, OKCUABI U TUJPOKCUJbI

MeTasioB I-1IA rpynmn, antomunus, meau (1), uuHka, xenesa (I
9.2 u III), okcuawl yraepoga (II u IV), kpemunus (IV), azota u

docdopa (111 u V), cepnr (IV u VI), cepHucTas, cepHasi, a30TUCTasd,

azoTHasi, ¢ocdopHas, yrosbHas, KpeMHUEBasg KUCJOTA U MX

COJIN)

NpPOrHO3UMPOBaThb U XapaKTepH30BaTb CBOWCTBA BEIECTB B
9.3 3aBUCUMOCTH OT MX COCTaBa U CTPOEHMS, IPUMEHEHHE BeleCTB

' B 3aBUCHMOCTH OT HX CBOWMCTB, BO3MOXXHOCTb HNPOTEKaHMUS
XUMUYECKUX IpeBpaLeHUH B Pa3JIMYHBIX YCIOBUSIX

10 YMeHUe COCTaBJATb MOJIEKYJIIpHble W HOHHbIe YpaBHEHHUS
peakL Ui, B TOM YUCJIe:

10.1 peakL Ui HOHHOTO 06MeHa
10.2 OKHUCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIX PeaKLIUU
103 WJTIOCTPUPYIOLIMX XMMUYEeCKHe CBOMCTBA M3Y4YEHHBIX KJIacCOB

(rpymnmn) HeopraHUYECKUX BelleCTB




10.4

MOATBEPNKAAIMUX T HETHIE€CKYI0 B3daUMOCBA3b MEXAY HUMHU

11

YMeHue BbIYUCAATD (IPOBOAUTDH PACYETHI):

11.1

OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHY Macchbl BellecTB,
MacCOBYIO [I0JI}0 XMMHUYEeCKOT0 3/IeMEHTA B COeJUHEHUH

11.2

MacCcoBYIO JI0JII0 BELIeCTBa B pacTBOpE,

11.3

KOJIMYECTBO Bell€eCTBA U €ro Maccy, 00'bEM ra3oB

11.4

110 YpaBHEHUAM XMMHYECKUX peaKL Ui U HaXOAUTb KOJIUYeCTBO
BellleCcTBa, 00 bEM U MacCy peareHTOB UJIM NIPOAYKTOB PeaKLuu

12

BnasieHue (3HaHUE OCHOB):

12.1

OCHOBHBIMU METOJIaMU HAy4YHOr'0 IMO3HAaHUsA (HaOJOJIeHUE,
M3MepeHHue, ISKCIEPUMEHT, MOJeJIMPOBaHHE) MpPU H3yYEeHUH
BellleCTB U XUMHUYECKUX SIBJEHUH; yMeHHe cPOpPMYyIUMpPOBAThb
npo6JIEMY U MPEJIOKHUTD MYTH €€ pellleHus

12.2

6e30MmacHOM paboThl C XMMHUYECKMMU BellleCTBAMU, XMMUYECKOU
MIOCY/10U U JTaGOpPaTOPHBIM 000PYA0BAaHUEM

12.3

npaBuJaMu  0Oe30macHOro ob6palleHusi C  BeljecTBaMy,
UCNO0JIb3yeMbIMM B  IOBCEJJHEBHOW 3KU3HHM, MpaBUJAMHU
MOBeJleHUs B LessIX cOepeXeHUs! 3/10pOBbsl U OKpY’Karollel
NPUPOAHON  cpejbl; INOHMMaHUMe  BpeAa  (ONMACHOCTH)
BO3/IeICTBHUS Ha >KMBble OPraHM3Mbl ONpeJie/IEHHBbIX BellecTs,
Coco60B yYMeHbLIEHUSI W MNpPeJOTBpAIleHUs] HX BpPEJHOro
BO3JIeHCTBUA

13

Hanun4yue MMPpaKTH4Y€CKHUX HaBBIKOB IJIaHUPOBAHHUA U
OCylIeCTBJIEHUA CJIEAYIOINX XUMHUYI€CKUX SKCIIEPUMEHTOB:

13.1

u3yyeHUe U omnucaHhe (QU3UYECKUX CBOWCTB BeLleCTB;
O3HaKOMJiIeHHe C QU3UYEeCKHMMHU U XHUMHUYECKUMHU SIBJIEHUSIMUY;
OMBITHI, WJIJIIOCTPUPYIOLLKE NPU3HAKU IPOTEKaHUA XMMUYECKUX
peaknui

13.2

HN3y4eHue Croco6oB pa3gesieHud cMecen

13.3

noJiyyeHUue KHCI0pOJa U HU3YyYeHHE €ero CBOMCTB; MOJIyYeHHE
BOJIOPOJiA M M3y4YeHUE ero CBOMCTB; MOJIyYeHUE YTJIEKUCOT0
rasa ¥ U3ydyeHue ero CBOMCTB; MOJIlydyeHHe aMMHUaKa U U3y4YeHHUe
€ro CBOMCTB

13.4

IIPUTOTOBJIEHHE PACTBOPOB C ONpe/e/IEHHOW MacCOBOM JoJier
PacTBOPEHHOTI0 BelllecTBa

13.5

NpUMeHEHHE HWHJAMKATOpPOB (JIakKMyca, MeTWUJIOpaHkKa U
dbeHondTanerHa) [y ompejesieHUs XapaKTepa CpeAbl B
pacTBopax KHUCJIOT M Lijesiouei

13.6

HcciaegoBaHrue M OIIMCAHHE CBOMCTB HEeOpraHN4eCKrux BeleCTB
pa3JIMYHbIX KJIACCOB; HW3y4Y€HHE B3aI/IMO,£[6f/’ICTBI/IH KHCJIOT C




MeTa/UlaMH,  OKCHJAMU  MeTa/VIOB,  PAacTBOPUMBIMU U
HepacTBOPUMbIMH OCHOBaHUSIMH, COJISIMU; noJiyyeHue
HEepaCcTBOPUMbBIX OCHOBAaHHUM; BBbITECHEHHE OJHOIO MeTaJslia
JIPyTMM K3 pacTBOpa COJIH; Uccae[joBaHUEe aMPOTEepHbIX CBOWUCTB
TUJIPOKCH/IOB AJIOMUHUS U [IUHKA

13.7

pellleHUe 3KCIepUMeHTA/NbHbIX 3ajJa4y o TeMaM: «OCHOBHbIe
KJIacCbl HEOPraHUYeCKUX COeJUHEHHUMN»; «IJIeKTPOJUTHYeCKas
JUCCOLMaLUa»; «BakHellMe HeMeTa/lJlbl U UX COEUHEHHUA»;
«BaxkHenuve MeTassibl U UX COeJUHEHUSA»

13.8

XUMHAYECKUEe 3SKCIIEPUMEHThl, W/UIIOCTPUpYIOlLiMe MNPU3HAKU
NpOTeKaHUsl peakLUUMd MOHHOrO O0OMeHa; KayeCTBEHHbIe
peaknuMy Ha NPUCYTCTBYWOIIMEe B BOAHBIX PacTBOpPAaX HOHBI:
XJIOpUA-, O6poMuj-, HOAUA-, cyabdaT-, docdaT-, kapboHaT-,
CUJIMKAT-aHWUOHbI, T'HUJAPOKCHUJA-UOHBI, KAaTHOHbBI aMMOHHUH,
MarHus, KaJblLiMs, aJIIOMUHUS, Kejie3a (2+) U xkese3a (3+), Meau
(2+), nuHKa

14

YmMmenue:

14.1

Npe/JCTaBJIATh pe3yJbTaThl dKCIlepUMeHTa B ¢popMe BbIBOJIOB,
JloKa3aTesJbCTB, TrpaduKOB W  TabJUL, U  BBIABJIATH
3MIIMPUYECKHE 3aKOHOMEPHOCTH

14.2

yCTaHABJMBaTb CBA3M MeXAY peajbHO HabJI0JaeMbIMU
XUMUYECKUMU SIBJIEHUSIMHU M TPOIECCAMH, MPOUCXOASAIIUMU B
MaKpo- M MHUKpPOMHUpE, OOBACHATb NPUUYUHBI MHOro06pasus
BellleCTB




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA OCHOBHOM

IroCYAAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kog,

[IpoBepsieMblii 3/IEMEHT COJePKaHUs

1

HepBOHa‘{aﬂbeIe XUMHUYECKHE ITIOHATHUA

1.1

YucTblie BeuecTBa U cMecd. Cnocobbl pa3/iesieHus cMmecei

1.2

AToMBI U MOJIEKYJIBI. XuMudyeckue 3JjieMeHTbl. CHUMBOJIbI XUMHWYECKUX
9JIEMEHTOB. HpOCTbIe H CJIOXKHDbIE BEIECTBA.

1.3

Xumnueckasa ¢opmysia. BaseHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB.
CTeneHb OKHUC/IEHUA

1.4

3aKOH IOCTOSHCTBAa COCTaBa BEIECTB. OTHocUTeNbHAs aTOMHas Macca.
OTHocUTe/bHasA MOJIEKYJIAPpHAA Macca. MaccoBas AoJid XHUMH4YeCKOro
2JIEMEHTA B COeAMHEHUH

1.5

KosnuectBo BemectBa. Mosib. MosisipHasi Macca. MoJisipHbIi 06bE€M Tra3oB.
B3anMoCBA3b KOJIMYECTBa, MAacChl M YUC/A CTPYKTYPHBIX €JMHUL BelleCcTBa

1.6

dusnyeckye M XUMHUYECKHe sIBJeHUsl. XUMHYecKas peaknoud ¢ eé
I[IPpHU3HAKMH. 3aKoH COXpPaHEHHUA MaCChbl BEIECTB. XUMHUYECKHEe YPaBHEHHA

[lepyopsuyeckuit 3akoH U llepuoaudeckad cucTeMa XUMHYECKHUX
asemeHTOB /.. MenesieeBa. CTpoeHre aTOMOB

2.1

[leproguyeckny 3akoH. [lepyoauyeckas cucTeMa XMMUYeCKHUX 3J1eMEHTOB
J.H. MenpeneeBa. [lepuogbl v rpynnbl. PU3M4eCKUNA CMBIC NOPSIKOBOTO
HOMepa, HOMePOB [lepruo/ia U IPYIINbI 3J1IeMeHTa

2.2

Ctpoenuve artomoB. CocTtaB aToOMHBIX sfAfep. H30TONbL. 3JIEKTPOHBL
CTpoeHue 3/JEKTPOHHBIX 0060Ji04eK aTOMOB IMepBbix 20 XUMHUYECKUX
asieMeHTOB [lepuoauyeckou cuctemnl JI.U. MeHaeneeBa

2.3

3aKOHOMEpPHOCTU B U3MEHEHUH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBbIX
TPEX epUO/IOB, KaJius, KaJIbLIus (papguyca aToOMOB,
3JIEKTPOOTPHUIATENbHOCTH, METANIMYECKUX U HEMETA/NIMYECKHUX CBOKCTB)
M UX COeJJUHEHWH B COOTBETCTBUM C T[OJIO)KEHUEM 3JIEMEHTOB B
[leppoanyeckoit cucTeMe U CTPOEHUEM UX aTOMOB

CTpoeHHe BelecTBa

3.1

XuMudeckass cBsi3b. KoBasieHTHas (moJisipHass W HeMoJisipHasi) CBA3b.
JJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3yieMeHTOB. HWoHHasdA CBA3b.
MeTassindyeckas CBA3b

3.2

Tunbl KpUCTaNIWYECKUX PELIETOK (aTOMHasl, UOHHAas, MeTa/lJInuecKas),
3aBUCUMOCTb CBOWCTB BelleCTBA OT THINA KPUCTAIJIUYECKOW PELIETKH U
BUJIa XUMHUYECKOH CBSI3U

BaxkHeM1ine npeacraBuTe/IM HEOpPraHU4eCKrx BeIeCTB. HeMeTasibl U Ux
CoOeJMHEHHUd. MeTasnabl ¥ UX CoeJMHEHHUA

4.1

Knaccudpurkanusi ¥ HOMEHKJIaTypa HEOPraHUYECKUX COeJJMHEHUM: OKCU/I0B
(coneobpasymoliye: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) 17§




HecoJieoOpasyolle; OCHOBAaHUM (L[E/I0YU U HePaCTBOPHMMble OCHOBAHMUS );
KUCJAO0T (KUCIOpOJACOZepKaliie M OeCKUCI0pOJHble, OJHOOCHOBHbIE U
MHOT'0OOCHOBHbIE); coJied (CpeJJHUX U KHCJIbIX)

4.2

dusnyeckue M XUMHUYECKHE CBOWCTBA IMPOCThIX BeLECTB-HEMETAJJIOB:
BOJZI0PO/1a, XJIOPa, KUCI0PO/a, cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusuyeckre U XMMHUYECKHe CBOMCTBA IPOCTHIX BellleCTB-MeTaJlJIOB: INTHS,
HaTpUsd, Ka/lusg, MarHusg W KaJblUd,  a/JIIOMMHUSA,  KeJse3a.
JJIEKTPOXUMHUYECKUHN pAJ, HAIPSXKEHUU MeTaJIJIOB

4.4

dusuyeckne U XMMHUYECKHMe CBOMCTBAa BOJOPOJHBIX COeAVUHEHUH
HEMeTaJlJIOB: XJIOPOBOOPO/a, CEPOBOOPO/A, aMMHUAKa

4.5

dusnyeckre U XUMHUYECKHE CBOMCTBA OKCU/IOB HeMeTas10B: cepsl (IV, VI),
asora(ll, IV, V), docdopa(lll, V), yraepoaa(ll, IV), kpemuus(IV). [TonydyeHue
OKCHU/IOB HEMETAJLJIOB

4.6

XuMHYecKre CBOMCTBA OKCH/I0B: MeTaslioB [A-IIIA rpynm, iiuaka, Meau(1l) u
kesie3a(ll, III). [TosiyyeHHe OKCU0B METAJIJIOB

4.7

XuMHUYecKHue CBOMCTBA OCHOBAaHMW M aM@OTepHbIX TUAPOKCUAOB (Ha
nprMepe THAPOKCUJOB aJOMHUHMSA, >Keje3a, LMHKA). [losyyeHue
OCHOBaHUU U aMPOTEPHBIX THAPOKCUOB

4.8

Obuue XUMHYeCKHUe CBOMCTBaA KHUCJIOT: XJIOPOBOZOPOJIHOH,
CEpOBOJOPO/IHOM, CEPHUCTOM, CEPHOM, a30THOM, GocHOpHO, KpeMHUEBOH,
yrojbHo#. Ocobble XMMHUYeCKHe CBOWCTBA KOHIEHTPUPOBAHHOW CEPHOH U
a30THOM KUCJIOT. [losrydeHre KUCI0T

4.9

061 Me xMMUYecKre CBOMCTBA cpefHUX coJieil. [lonyyeHue conei

4.10

[TonydyeHuve, cobrpaHre, pacio3HaBaHMe BOJOPOJA, KUCI0POAA, aMMHUaKa,
YTJIEKUCJIOrO ra3a B J1abopaTopuu

411

[TonyyeHre aMMHaKa, CepHONM M a30THOW KHUCJOT B NPOMBILIJIEHHOCTH.
O61uire cnoco6bl MOJy4YeHUs] MeTa/lJIOB

4.12

['eHeTH4YecKasi CBSI3b MeXAay KiiaCCaMHW HEOPraHUYEeCKUX COGAHHQHHFI

XUMHYecKue peaKknnu

5.1

Knaccupukanuss XMMHUYeCKHMX peakLMW N0 pa3/IM4YHbIM NpPU3HaKaM: IO
YUCJy W COCTaBYy Y4YaCTBYMIIUMX B peaKLUMU BellecTB, M0 TeINJIOBOMY
3¢ deKTy, 10 UBMEHEHUIO CTeNleHel OKHCJIeHUs XMMUYEeCKHX 3JIeMEHTOB

5.2

TensioBol 3pPeKT XMMHUUYECKOHW peaKlMy, TEpPMOXUMHUUYECKUEe ypaBHEHMUS.
JK30- ¥ 3HJ0TEePMHUYECKHe PeaKiuU. TepMOXUMHUYeCKHe ypaBHEHUA

5.3

OKHC/IMTEIbHOBOCCTAHOBUTE/IbHBIE peaKIuH. Okucanrenu U
BoccTaHOBUTeJ M. [Iponieccyl OKHUC/IeHNUs U BOCCTAHOBJIEHUS. JJIEKTPOHHBIN
6a/1aHC OKUCJIMTEIbHOBOCCTAHOBUTEIBHOU peaK U1

5.4

Teopusi  ajeKTposMTHYECKOW  aAuccouuanuu. KaTHOHBI, aHUOHBI.
JJIEKTPOJIMTBI W HE3JeKTPOJUThbl. CHJIbHbIe U cJabble 3JEeKTPOJIUTHI.
CTeneHb JuccolMaluu




5.5

Peakniuyn HMOHHOro o6MeHa. YCJOBHA TNPOTEKAaHUA peakLUHd HOHHOIO
o6MeHa, OJIHbIe U COKpALEHHble MOHHbIE YPAaBHEHUS peaKLui

XUMHS ¥ OKpy»Katolias cpezia

6.1

BelmecTBa U MaTepuasibl B MOBCEJHEBHOM XKHU3HU 4YesioBeKa. be3onacHoe
MCII0JIb30BaHHE BeIllleCTB U XUMHUYECKUX PeaKL N B JJAOOPATOPHUU U OBITY.
[lepBast TOMOIIb MPU XUMUYECKUX 03KOT'AX U OTPABJIEHUAX

6.2

XUMHYecKoe 3arpsi3HeHHEe OKpYyKawlleh cpebl (KUCJIOTHbIE [JOX/H,
3arpsi3HeHHe  MO0YBbl, BO3JyXa W  BOJOEMOB), CIOCOGBI  ero
npejoTBpaileHus IlpesenbHass JomycTHUMasi KOHLEHTpaLMs BellecTB
(ITAK). Ponp XuMuM B pelleHUH 3KOJIOTMYECKUX NpobJieM. YcUaeHUe
napHUKoBOro 3a¢pdekTa, paspyllieHrue 030HOBOTO €105

6.3

[IpuMeHeHue cepel, a30Ta, pochopa, yriepoia, KpeMHHUS U UX COeJUHEHUN
B ObITYy, MeJMIMHE, TMPOMBILIJIEHHOCTU U CEJbCKOM XO3SIHCTBeE.
[IpyuMeHeHUe MeTaJJIOB U CIJIAaBOB (CTaJib, YYTYH, AIOPAJIOMUHUNA, 6POH3a)
B ObITY M NPOMBIIIJIEHHOCTH HUX coeAuHeHUU. [loHATHE O Koppo3uu
MeTaJIJIOB, OCHOBHbIE CIIOCO6bI 3alUThI UX OT KOPPO3UU

6.4

[IpuposHble UCTOYHUKU YTJIeBOAOPOAOB (yro/ib, IPUPOJHBIN ra3, HePTh),
OpOJAYyKTbl HUX MepepaboTku (6eH3UH), HUX poJib B OBITY U
INPOMBIILJIEHHOCTH

6.5

[lepBoHaya/IbHble NOHATHSA 06 OPraHUYECKUX BellleCTBaX KakK 0 COeJMHEHUSAX
yrjepoja (MeTaH, 3TaH, 3TWJIEH, alleTUJIEeH, 3TAaHOJI, [VIMLEpPHH, YKCyCHas
KucaoTa). [IoHATHe 0 OHMOJIOrMYeCKM BaXKHBIX BellleCTBaX: »KMpaX, Oeskax,
yrJIeBOJAX — U UX POJIM B ’KU3HU YeJI0OBeKa

PacyéTnr:

7.1

o ¢opMyJsiaM XUMHUUECKUX COeJUHEHU I

7.2

Macchl (MaccoBOM) 10JIM PAaCTBOPEHHOIO BEIlECTBA B paCTBOpE

7.3

M0 XUMHUY€CKHUM YPaBHEHUAM




YYEBHO-METOJAWYECKOE OBECIIEYEHHE OBPA30BATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPHAJIbI AJ11 YYHEHUKA
e Xumus: 9-1 kacc: 6a30Bbli ypOBEHb: YUeOHUK; 5-e U3/laHue, IepepaboTaHHOe

l'a6puenss 0.C., OctpoymoB W.I'., CragkoB C.A. AkiiMoHepHoe 0611ecTBO «HM31aTebCcTBO
«[IpocBewenne»

METOAUYECKHUE MATEPHUAJIBI JJId YYUTEJA

-IlpakTudeckue (J1abopaTopHbie) PabOThI MO yueOHOMY peaMeTy «XUMHUsI». 8-11 Kiacchbl
(2024 r.)

-MeToauueckue pekoMeHAaLuu. CHCTeMa OLeHKH AOCTHXKEHUH MJIaHUPYeMbIX
npeJMeTHBIX pe3yJIbTaTOB 0CBOeHHs yyebHOro npeameTa “Xumus”. 8-9 ksaccer (2023 1.)
-MeToauyeckoe nocobue. Xumusi. 8-9 kaccol 6a30Bbli ypoBeHb (2022 1.)

-Bank 3aaHui )15 TEKYIEro olleHUBaHUs 10 yueOHOMY peaMeTy «XuMusi» (2024r.)



