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Pa0ouass nporpamMmma 3a Kypc OCHOBHOI 0011e00pa30BaTe/IbHOM IIKOJIbI
1o xuMuM 8-9 Kiaccol

1.Ilnannpyemble pe3yabTaThl 0CBOEHHS YUeOHOr0 npeamera « XumMus» 8-9 Ki:
JInuHOCTHBIE pe3yJbTaThl 00yYeHHUs:

e (opmMupoBaHUE YyBCTBAa TOPAOCTH 32 POCCUNUCKYIO XUMUYECKYIO HAYKY;

e (dopMupoBaHHE IEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Da3BUTUS HAayKH M OOIIECTBEHHOH NPAKTUKH, a TaKXKe COLHAIbHOMY,
KyJbTYPHOMY, SI3bIKOBOMY U JYXOBHOMY MHOTOO0OPa3UI0 COBPEMEHHOTO MUPA;

e (QopmupoBaHHE OTBETCTBEHHOTO OTHOILIEHHS K YYEHUIO, TOTOBHOCTH U CIIOCOOHOCTHU
K CaMOpAa3BUTHUIO U CaMOOOpa3OBaHHWI0 HAa OCHOBE MOTHUBAIUU K OOYUYCHHIO U
MO3HAHUIO;

e (QopmupoBaHHe KOMMYHUKATHBHON  KOMIIETEHTHOCTH B  00pa3oBaTeIbHOMN,
00IIEeCTBEHHO MOJIE3HOM, y4eOHO-HCCIIeI0BaTENbCKON, TBOPUECKON U IPYTUX BUIAX
e TeIbHOCTH

e (QopmupoBaHHE LEHHOCTH 3J0POBOTO M Oe3omacHOro obOpa3a >KU3HH; YCBOCHUE
OpaBWil MUHAMWBUIAYAJbHOIO U  KOJUIEKTUBHOrO 0€30MacHOro IOBEJCHUSA B
YpEe3BbIYANHBIX CUTYALHUAX, YTPOKAIOUIUX KU3HU U 3JOPOBBIO JTIOJICH;

® pa3BHUTHE F'OTOBHOCTH K PEUICHUIO TBOPUYECKUX 3a/1a4, YMEHUS HaXOJIUTh a/IeKBaTHbIE
CIocOObl MOBEAEHMS M B3aUMOJEHUCTBUS € NapTHEpaMuU BO BpeMsl yuyeOHOH u
BHEY4YEOHOIN JeSATeIbHOCTH, CIOCOOHOCTH OIIEHMBATh MNPOOJIEMHBIE CHTyalUu U
OIIEPAaTUBHO IPUHUMATh OTBETCTBEHHBIE PELICHHMS B PA3JIMYHBIX MPOJYKTHUBHBIX
BHJIaX JAEATENbHOCTU (yueOHasi MOMCKOBO-UCCIEeA0BATENIbCKAs, KITyOHas, IPOCKTHAas,
KPY>KKOBast U T. II.).

e (QopmupoBaHue 103HABATEIbHON U UHPOPMALIMOHHOMN KyJIbTYpbl, B TOM YHCJE PA3BUTUE
HABBIKOB CaMOCTOSITENILHOM paboThl C y4eOHBIMU MOCOOMSIMH, KHUTAMH, TOCTYIMHBIMU
MHCTPYMEHTAMH U TEXHUYECKUMU CPEACTBAMU UH(POPMALIMOHHBIX TEXHOJIOTUH;

e (QopmupoBaHUE OTBETCTBEHHOI'O OTHOIICHUS K BbIOOPY MpPOQHIBHOrO 00pa3oBaHUs Ha
OCHOBEe MH(pOpPMAIMM O CYIIECTBYIOIIUX HpOodeccHusx U JMYHBIX MPOPECCHOHATBHBIX
NpEINOYTEeHU, OCO3HAaHHOMY IIOCTPOCHMIO HMHAMBHIyallbHOM  oOpa3oBaTeabHON
TPACKTOPHUH C YUETOM YCTOMUYUBBIX [TO3HABATEIIBHBIX HHTEPECOB;

e (hopMupOBaHHE OCHOB KOJOIMUYECKOTO CO3HAHUS HAa OCHOBE IPU3HAHUS LIEHHOCTH XKU3HU
BO BceX €€ MPOSIBIEHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOI'O, OEPEKHOT0 OTHOIICHUS K
OKpYXaIoIlei cpeae;

PerynsaTuBHbIe pe3yJbTaThl 00y4YeHHUSA:

e yMEHHE IUIAHMPOBATh IYTH JOCTHXKEHHUs LEJNeHd Ha OCHOBE CaMOCTOATEIBHOIO
aHaJlu3a YCJIOBUM U CPEICTB JTOCTHKEHUS ITUX LIEIEH;

e [OHMMaHHE MPOOIEMbl, yMEHHE CTABUTH BONPOCHI, BHIIBUTaTh TUIIOTE3Y;

® yMEHHUE BBIIEIATHh aIbTEPHATUBHBIE CIIOCOOBI JOCTH)KEHUS LI€JU M BBIOMpaTh Haubosee
3 GEeKTHUBHBIN C€rnoco0, OCYIIECTBIATH IMO3HABATENbHYIO pPe(IEKCHIO B OTHOLIEHUH
NEeNCTBHI MO penIeHnIo Y4eOHbIX U TT03HaBaTeNbHBIX 3a71a4;

e (QopmupoBaHHE YMEHHUS CAMOCTOSITEIBHO W apryMEHTHPOBAHO OLIEHUBATh CBOU
JNeHCTBUS M JACHCTBUS ~ OJHOKIACCHHKOB,  COJEP)KATENIbHO  OOOCHOBBIBas
MPaBUJIBHOCTH WJIM OMTMOOYHOCTH pe3yJibTaTa U croco0a el cTBHUS.

ITo3HaBaTe/bHBIC Pe3yabTAaThI 00y4YeHHS:

e OBJAJICHUE HaBBIKAMU CaMOCTOSATEIBHOTO TMPUOOpPETEHUsS HOBBIX  3HAHU,
OpTaHu3anuu yueOHOU JesSTeNbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;

e J1aBaTh OMNpeJeNeHus MOHSATUIM, KiIacCU(UIUPOBATh, CTPYKTYpUPOBATH Marepual,
NpPOBOAUTH  DKCIHEPUMEHTBHI,  apryMEHTUpPOBaTh  COOCTBEHHYI  IO3HULHIO,
dbopMyIHpOBaTh BBHIBOJIbI U 3aKIIOYEHHUS;



dbopMupoBaHMEe U pa3BUTHE KOMIIETGHTHOCTH B O0JAacCTH HCIOJIb30BaHUS
WHCTPYMEHTOB UM  TEXHHYECKUX CpeICTB HMH(POPMAIMMOHHBIX  TEXHOJOT Hil
(KOMIIBIOTEPOB M MPOrPAMMHOr0 OOecHeyeHHs])) KaK HHCTPYMEHTAIbHONW OCHOBBI
pa3BUTHS KOMMYHUKATUBHBIX W TI0O3HABATEIbHBIX YHHUBEPCAIBHBIX y4YEOHBIX
NEUCTBUMN.
yMEHHE W3BJIEeKaTh HHPOPMAIMI0 U3 pPa3IMYHbIX HCTOYHUKOB (BKIIOYas CpeACTBa
MaccoBOW HH(OpMAINK, KOMIAKT-AUCKH y4eOHOro HazHadyeHHs, pecypchl VHTepHeTa),
yMeHHe CBOOOJHO IOJIb30BAThCsl CHPABOYHOW JIUTEpaTypoil, B TOM 4YHClIe MU Ha
AJIGKTPOHHBIX HOCHUTEISAX, COOMI0JaTh HOPMBI WHGOPMAIMOHHON H30MPATEIHHOCTH,
ITHUKU;
yMEHHE Ha IMPaKTUKE MOJIb30BATHCS OCHOBHBIMHU JIOTUYECKUMHU MNpUEMaMH, METOJaMU
HAOJI0ICHUS, MOJICTTUPOBAHUS, 00BSICHEHUS, PEIICHUS MTPOOIIEeM, TPOTHO3UPOBAHUS U JIP.;
YMEHHE BBITIOHSATH TTO3HABATEILHBIC U IPAKTHYECKHE 33JIJaHUS, B TOM YHCJIC IPOCKTHBIC.
KoMMyHHUKATHUBHBIE Pe3yJbTATbl 00y4YeHHs :
yMeHHue paboTaTh B rpymnmne - 3p¢peKTUBHO COTPYAHUYATh U B3aUMOJICHCTBOBATh Ha
OCHOBE KOOPJWHAIIUW Pa3IUYHBIX TO3HWIMNA MPH BBHIPA0OTKE OOWIETO pEIICHUS B
COBMECTHOM J1€SITeNIbHOCTH;
yMEHHE clylmarh naptHépa, GopMmylupoBaTh M apryMEeHTHPOBATbH CBOE MHEHUE,
KOPPEKTHO OTCTAMBATh CBOIO MO3UIIUIO U KOOPJUHUPOBATH €€ € MO3UIueH MapTHEPOB,
B TOM YHCJI€ B CUTyallMl CTOJKHOBEHHS UHTEPECOB;
yMEHHE NMPOIYKTUBHO pa3peniatb KOHPIUKT Ha OCHOBE YuéTa HHTEPECOB U MO3UIUI
BCEX €ro YYacCTHUKOB, MOKMCKA M OIEHKU aJIbTEPHATHBHBIX CIIOCOOOB pa3pelieHHs
KOH(JIUKTOB.
Y4YeHUK HAy4YuTCH:
8 kiacce
o XapaKkTepu30BaTh OCHOBHBIE METOIbI IO3HAHUA: HAOIIOACHHE, U3MEPEHUE,
9KCIIEPUMEHT;
o OTHCHIBATh CBOMCTBA TBEPABIX, KHUAKHX, TA3000pa3HbIX BEIECTB, BHIICIISS
WX CYIIECTBEHHBIC MPU3HAKH;
. PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX ITOHSATHH «aToOM», «MOJICKYJIay,
«XUMHUYECKHUI AJIIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBOY», «BAIEHTHOCTHY,
«XUMHYECKas PEaKIHs», UCIOb3YsI 3HAKOBYIO CHCTEMY XUMHUH;

° PACKpPBIBATE CMBICIT 3aKOHOB COXpaHCHUA MACChl BCHICCTB, IMOCTOAHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOI TeopuH;

o pa3nuyaTth XMMHUYEeCKHe U (PU3HUECKUE SIBIICHMUS;

o Ha3bIBaTh XUMUYECKHE HJIEMEHTHI;

o OIIpeJIeNIATh COCTAaB BEUIECTB MO UX (hopMyiam;

. OTIPEIeNIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSINHEHHMSIX;

° OIPECACIIATh THII XUMUYCCKHUX pCaKHHﬁ;

° Ha3bIBAThb IMPU3HAKU U YCIIOBUS NPOTCKAHUA XUMUUYCCKUX peaKIIHfI;

o BBIABJIATH IPU3HAKHU, CBUACTCIIBCTBYIOIIMUE O IMPOTCKAHWU XUMHUYECKOH
PEaKIMM IPU BBIMOJIHEHUH XUMUYECKOTO OIIBITA;

o COCTaBJISATH (POPMYJIbI OMHAPHBIX COEIMHEHU;

o COCTaBJISATh YPABHEHUSI XUMHUUECKUX PEAKIINIA;

J co0roAaTh nmpaBuiia 0e30MacHoi paboThI P MPOBEIEHUH OTIBITOB;

. MOJTH30BATHCS JTAOOPATOPHBIM 000PYI0BAHUEM H TTOCYA0M;

° BBIYHUCIIATH OTHOCUTENBHYIO MOJIEKYIAPHYIO U MOJIIPHYIO MacChl BEILECTB;

J BBIUUCIIATE MAaCCOBYIO JIOJIO XHMHYECKOTO JJIeMeHTa 1o (opMmyiie
COEIMHEHUS;

o BBIUUCIIATh KOJIMYECTBO, 0OBEM WJIM Maccy BeIIeCcTBa IO KOJIUYECTBY,

00BEMY, Macce peareHTOB WK MPOAYKTOB PEAKIINY;



J XapakTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA POCTHIX BEILECTB:
KHCJIOpO/ia U BOJIOPOAA;

J MOJy4yaTh, COOMPATh KHUCIOPOA U BOJIOPO/I;

J pacro3HaBaTh OIBITHBIM IIyTEM Ta3000pa3HbIe BEILIECTBA: KHUCIIOPO/,
BOJIOPOJ;

. pacKpbIBaTh CMBICI 3aKOHA ABOraipo;

. PacKpbIBaTh CMBICT MOHATHH «TEIIOBOM 3 (HEKT peakiun», «MOJISPHBINA
00BEMY;

J XapakTepu30BaTh (HU3NYECKHE U XUMHUECKUE CBOMCTBA BOJIBL;

J PacKpbIBaTh CMBICI IIOHATHUS «PACTBOP»;

. BBIYUCIISITH MAaCCOBYIO JI0JII0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

. MIPUTOTOBIIATH PACTBOPHI C ONPEAECICHHOW MAaCCOBOM J10JIEW PACTBOPEHHOIO
BELIECTBA;

J Ha3bIBaTh COCMHEHMS U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

J XapakTepu30BaTh (PU3NUECKHUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKHUX BEIECTB: OKCUAOB, KUCIOT, OCHOBAHMI, CONIEH;

. ONpEeNEeATh MPUHAUIEKHOCTh BEIIECTB K OINPEACICHHOMY KJlaccy
COCIMHEHH;

J COCTaBIISATH (POPMYITBI HEOPTAHUYECKUX COSTNHEHHU N3yUYEHHBIX KIIACCOB;

. MIPOBOJIUTH ONBITHI, OJATBEPKAAIONINE XUMUUECKUE CBOMCTBA N3YUEHHBIX
KJIACCOB HEOPTaHMYECKUX BEIIECTB;

J pacrno3HaBaTh OMNbBITHBIM IIyTEM pPAacTBOPbl KHUCJIOT U LIEJIOYEH IO
M3MEHEHUIO OKPAaCKU UHAMKATOPA;

. XapaKTEepPU30BaTh B3aUMOCBSI3b MEXKAY KIAcCaMU HEOPraHUYECKUX
COCIMHEHH;

. packpsiBaTh cMbici [lepronnueckoro 3akona .M. Menaeneesa;

. OOBACHATh (U3MUECKUH CMBICI aTOMHOIO (IIOPSJKOBOTO) HOMEpa

XUMHYECKOTO 3JIEMEHTa, HOMEPOB TPYMIbI M MEpPHOJa B MEPUOAUYECKON CHUCTEME
J.1. Menneneena;

. OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHs CTPOEHUS aTOMOB, CBOWCTB
3JIEMEHTOB B IIPeieaX MAJIBIX IEPUOAOB M IVIaBHBIX MOATPYIIII;
. XapaKkTepu30BaTh XMMUYECKUE 3JIEMEHTH! (OT BOAOPOAA N0 KaJbliMs) Ha

OCHOBE WX TOJIOKeHUs B mepuoandeckoi cucteme J[.M. MenneneeBa u 0coOEHHOCTEM
CTPOECHUS UX aTOMOB;

. COCTAaBJISITh ~ CXEMBbl ~ CTPOEHHUsS aToMOB mepBbIX 20  3JIEMEHTOB
nepuoanueckoit cucremsl [[.M1. Menneneesa;

. pacKkpbIBaTh CMBICJT TTOHATHIM: «XUMUYECKas CBSI3bY,
«AIIEKTPOOTPULIATEIILHOCTDY;

. XapaKTEePU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BEIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKU;

. ONPEAEIIATh BUJ XUMUYECKON CBSI3M B HEOPIraHUYECKUX COCIMHEHUSX;

. M300pakaTh CXEMbI CTPOCHHSI MOJIEKYJI BEIIECTB, OOPa30BAHHBIX Pa3HBIMU

BUJIAMH XUMHUYECKUX CBA3EH.
9 kJjaacc

L4 PaCKpbIBATH CMBICII MOHATHH «HUOH», KKATUOH», KaHUOHY, KIJICKTPOJIUTHD?,
CHEIJICKTPOJIUTBD), «IJICKTPOJIHUTHYCCKAAd AUCCOTHALUA»), «OKHCIUTCIIb», «CTCIICHDL
OKHCIICHHUSD)» «BOCCTAHOBHUTCIIB)), KOKHCIICHHUEC», «BOCCTAHOBJICHHUC) ,

L OIPEACIIATh CTCIICHb OKUCJIICHUA aToOMa 3JICMCHTA B COCIUHCHUH

L PaCKpBIBATE CMBICTT TCOPHUUN BHGKTpOHHTH‘IeCKOﬁ JUCCOIIMAIINH,



o COCTaBJIATH YpaBHCHUA BHGKTPOHHTHHGCKOﬁ JOUcconualmin KHCJIIOT,
1IeI04ei, COoIeH;

. OOBSICHSITH CYITHOCTh IMPOIIECCa DIIEKTPOJUTHUECKON AMCCOIUAINH |
peakIuii HFOHHOTO OOMEHa;

° COCTABJISITh TMOJHBIC U COKPAIICHHBIE HOHHBIC YPaBHEHUsI PEaKIIMK OOMEHa;

° OTIPEICIIATH BOBMOYKHOCTh MPOTEKAHMS PEaKIIMii HOHHOTO OOMEHa;

° MPOBOJUThH PEAKIUHU, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3InyHbIX
BEIIECTB;

o OIPCACIIATh OKHUCIIMTECIIb 1 BOCCTAHOBUTCIIb,

o COCTaBJIAATh YpaBHCHHUA OKHUCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKL[I/If/'I;

° Ha3bIBaTh ()aKTOPBI, BIUSIONIME HA CKOPOCTh XMMHUYECKOHN peaKIuu;

° KJIaCCU(PUITMPOBATh XUMUUECKHUE PEAKITUU 10 Pa3INYHBIM IPU3HAKAM;

° XapakTepu30BaTh  B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHUEM H
CBOIMCTBaMH HEMETAJLJIOB;

o IPOBOAUTD OIIBITHI IO IMOJYYCHHIO, CO6I/IpaHI/IIO 1 U3YyYCHUIO XUMHUYCCKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YTIEKUCIOrO ra3a, aMMHaKa,

° pacrno3HaBaTh OMBITHBIM IyTEM I'a3000pa3HbIE BELIECTBA: YIIIEKUCIbII ra3
U aMMUAaK;

o XapaKTCPU30BaTh B3aMOCBA3b MCKOAY COCTaBOM, CTPOCHUCM nu
CBOMCTBaMH METAJIJIOB;

° Ha3bIBaTh OPTAaHMYECKHUE BEIIECTBA M0 MX (HOpMyJie: METaH, dTaH, YTHIICH,

MCTAHOJI, 9TAHOJI, INNIMICPUH, YKCYCHAA KUCJIOTAa, aAMUHOYKCYCHAA KHUCJIOTA, CTCAPUHOBAA
KHCJIOTa, OJICMHOBAasA KHCJI0Ta, I'NTFOKO34a,

. OLICHUBATh BIIMSHHUE XUMHUYECKOIO 3arpsi3HEHUS OKPYXKAIOLIEH Cpenbl Ha
OpraHu3M 4YeJI0BEKa;

. IpaMOTHO 00palIaThCs C BELIECTBAMU B IIOBCEIHEBHOM KU3HU

. ONpENEIATs  BO3MOXKHOCTB  IIPOTEKAHUS  PEaKkUMi  HEKOTOPBIX

MPEJICTABUTENICH OPraHWYECKUX BEIIECTB C KHUCIOPOJOM, BOJOPOJOM, METaJLIaMH,
OCHOBAHUSIMH, TaJIOTEHAMH.

Y4eHHUK MOJy4YUT BO3MOKHOCTh HAYUYHTHCSH:

8 kaace

o 8bI0GUSAMb U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX
CBOIUICMBAX Beujecm8 Had OCHOBE UX COCMABA U CMPOEHUsL, UX CHOCOOHOCMU 6CIYNAMb 8
XuMuyeckue peakyuu, o xapakxmepe u npooyKmax paziuyHulX XUMu4eckux peakyuil;

o Xapakmepuzoeams Geujecmeda no Ccocmagy, CMpPOeHur0 U CE0UCmEdMm,
VCMAHABIUBAMb NPUUUHHO-CTIEOCIBEHHbIE CE53U MeNCOY OAHHBIMU XAPAKMEPUCTIUKAMU
geujecmea;

. cocmasisimo VpasHeHus peakyutl, COOMBEMCMBYIOUUX
nOCe0068AMeNbHOCMU NPEEPAUJCHUL HEOP2AHUYECKUX 8eUeCE PA3IUUHBIX KIACCO8;

o UCNONL306AMb NPUOOPEMEHHbIE 3HAHUSL OIS IKOIOSUHECKU CPAMOMHO20
nogeodeHUsl  OKpycaroujell cpeoe;

9 xaacc

o NPOCHO3UPOBANb CNOCOOHOCMb 8EWeCn8d NPOSEIAMb OKUCIUMENbHbLE UTU
B0CCMAHOBUMENIbHBIE CEOUCMBA C YHemOM CHeneHell OKUCIeHUs dINeMEHMO8, 6X00AUUX
8 e2o cocmas;

L4 cocmaensimsb  MOJEKYIAPHble U NOJIHble  UOHHblEe  YPABHEHUA  NOo
COKpAaueHHbIM UOHHbIM YPABHEHUAM,
L gvl08U2AMb U npoeepinb IKCNEPUMERMAIbHO cunomessvl 0 pesylbmamax

6030elicmeust PasiudHblx qbakmopoe HA U3MEeHeHUe CKopocmu XUMUYECKOU peakyuu,



L4 ucnojlibzoeaniv I’lpu06p€m€HHbl€ Kjllrouesble KOMnenmeryuu npu 6blnojiHeHuu
npoekmos u yll€6H0'I/lCCJle()0661m€JleKUX 3a0a4 no U3Y4eHUro ceoﬁcme, cnoco6os
noOJIy4eHus U pacno3naeanus eeuiecme,

o 00bLEKMUBHO OYEHUBAMb UHDOPMAYUIO O Geujecmeax U XUMU4eCKUx
npoyeccax,

J KpUumuyecku OMHOCUMbCA K NnCce8OOHAYYHOU ungopmayuu,
HeO00bpOCOBeCMHOI peKlame 8 CPeOCmBax Macco8olU UHpopmayuL,

o 0CO3HABAMb  3HAYEHUe MEeOPeMmuYecKux 3HAHull Nno  Xumuu  OJis
NPAKmMu4ecKkoli 0essmeabHOCMU 4el08eKd,

J €030a6amv MOOenU U cxemvl O peulenus Y4eOHbIX U NO3HABAMENbHBIX

3a0a4;, NOHUMAMb HEO0OX0OUMOCMb COONOOEHUs NPEeONnUCAHUU, Npeoadasaemvlx 8
UHCMPYKYUSIX NO UCNONb308AHUIO IEKAPCME, CPEOCm8 ObIMOBOU XUMUU U OP.

2.Conep:xxanue y4eOHOr0 npeaMera « XuMush»
Pasnea |. OcHoBHBIC NOHATHS XUMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPeACTABJICHMIT)

IIpenmer xumuu. XuMus Kak 4acTh €CTECTBO3HaHMSA. BelecTBa nu ux cBoictsa. MeTtonbl
MO3HAHUS B XUMHH: HaOI0IeHue, SKcriepuMenT. [Ipuémbl 6e301acHoii paboThl ¢ 000pyI0BaHUEM
u BemectBaMu. CTpoeHuUE MIIaMEHHU.

Uucteie BemecTBa U cMecd. CriocoObl OYMCTKH BEIIECTB: OTCTaWBaHUE, (DUIBTPOBAHUE,
BbIIIApUBAHUE, KPUCTALIM3ALMS, JUCTWUIALMS, Xxpomarorpadus’, OUsnueckue U XUMHYECKUE
ABJIeHUs. XUMUYeckue peakiuu. IIpu3Haky XMMUUECKUX peakuil U yCIOBUS BO3HUKHOBEHUS U
TEYECHUsI XUMUYECKUX PEAKIUI.

ATOMBI, MOJIEKYJIBI U HOHBI. BemiecTsa MOJIEKYISPHOIO U HEMOJIEKYJISIPHOIO CTPOECHUS.
Kpucrannnueckue peliéTky: HOHHasA, aTOMHas U MoJieKyssipHas. Kpucraminueckue u aMmopdHbie
BELIECTBA. 3aBUCUMOCTb CBOMCTB BELIECTB OT TUIIA KPUCTAIUIMUECKOHN peléTku. KauecTBeHHBIM
Y KOJINYECTBEHHBIN COCTaB BewlecTBa. [IpocTeie u ciioxHbIE BemiecTBa. MeTauibl 1 HEMETasuIbl.
XUMHUUYECKUH 3JIeMEHT. SI3bIK XMMHU. 3HaKU XUMHUYECKUX 3JIEMEHTOB, XUMHUYECKHE (OPMYIIbIL.
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.

AtomHas enrHHLA Macchl. OTHOCHTENbHASL aTOMHAs U MOJIEKYJIsIpHas Maccel. KoianuecTBo
BEIIIECTBA, MOJIb. MosipHas macca.

BaneHTHOCTh XMMHUYECKHX 3JIeMeHTOB. OrpeienieHre BaJIeHTHOCTH AJIEMEHTOB o (popmyiie
OuHapHbIX coeAuHeHMA. CocTaBleHHE XUMHYECKUX (QopMyJ OWHApHBIX COEIUHEHHUH 110
BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yY€HHE. 3aKOH COXPaHEHHUS MacChl BEIIECTB. XUMHUYECKHE
ypaBHeHMs. Kiaccupukanuss XMMHUYECKMX pEaKIMH 10 4YHCIy M COCTaBy HCXOJIHBIX U
MOJIy4eHHBIX BemecTB. JKnu3Hp u aesarensHocTs M. B. JJomoHOCOBA.

Kucnopon. Haxoxnenue B mnpupoxne. dusmdeckne M XUMHUYECKHEe cBoicTBa. O30H.
[Toryuenue u npumeHenue kucinopoaa. Kpyrosopot kucinopona B npupoze. I'openne. Oxcuapl.
Bo3ayx u ero coctaB. MeyieHHOE OKHCIEHUE. 3aluTa aTMOC(hEpHOro BO3yXa OT 3arps3HEHUH.

Bopopon. Haxoxnaenue B npupoae. @Pusndeckre U XUMHUYECKHE CBOWCTBA. Bogopos kak
BOCCTaHOBHUTEINb. Mepbl Oe30nacHOCTH Ipu padboTe ¢ BogopooM. [lonydenue, mpuMeHeHHe.

Bopna. MeTobl onpeenieHns cocTaBa BOJABI - aHAIN3 U CUHTE3. PU3HYECKUE U XUMUYECKUE
cBoiicTBa BoJIbl. Bosa B mpupoe u criocoObl €€ ouncTku. Aspanus Bojsl. Boja kak pacTBOpUTEb.
PactBopuMocTs BeniecTB B Boje. OnpeneneHne MaccoBOM 10U paCTBOPEHHOTO BEIIECTBA.

Oxcuapl. CocraB. Knaccudukarnusi, OCHOBHBIE M KHCIOTHBIE OKcuIbl. HomeHknaTypa.
®dusznyeckue u xumuueckue cpoiictra. [lomyuenue. [Ipumenenue.

OcnoBanus. CocraB. Knaccuduxanms. Homenknatypa. @usnueckue M XUMHYECKUE
cBoiicTBa. Peakuus neritpanusanuu. [lonmydyenue. [Ipumenenue.

Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. @usndeckne 1 XUMUYECKHE CBOMCTBA.
BeITecHuTEnBHBIN psan MeTauioB. [Ipumenenue.

Comu. CocraB. Knaccudpukanus. Homenknatypa. @usnueckue CBOWCTBA  COJIEH.
PacTBopuMoOCTb coseli B Bojie. XuMuieckue cBoiictBa cojieil. CriocoObl MOIyUYeHHs CONeH.



I'ereTmueckas CBA3b MECXKIAY OCHOBHBIMHU KJIaCCaMH HCOPIraHUYCCKHUX COC,I[HHGHHﬁ.

Pazjean |l. Ilepuoanyeckuii 3aKoH U MePUOAUYECKAs CHCTEMA XUMHYECKHX 3JIEMEHTOB
J. 1. MenpaeneeBa. CTpoeHune aToma

[lepBoHavasibHBIEC MPEICTABICHUS O €CTECTBEHHBIX CEMEHCTBAX XUMHUYECKHUX 3JIEMEHTOB.
EcTecTBeHHOE CEeMEHCTBO IMIEIOYHBIX METaLIoB. M3MeHeHue (PU3MUecKuX CBOMCTB IIEJIOYHBIX
METAJJIOB C YBEJIMYEHUEM OTHOCUTEIIBHOM aTOMHOM Macchl. I3MEHEHnE XUMUYECKOW aKTUBHOCTH
IIEJIOYHBIX METAJIJIOB B PEAKIUSIX C KUCIOPOJIOM U BOJIOH.

["anmoreHsl - caMble aKTHBHBIC HEMETAUTBI. M3MeHeHne (PU3NYeCKHX CBOMCTB TaJIOTEHOB C
YBEJIIMYEHUEM OTHOCUTEIBLHOM aTOMHOM Macchl. I3MeHEHHEe XUMHYECKON aKTUBHOCTU TaJIOT€HOB
B PEAKIUAX C BOJAOPOJIOM M METaulaMH. BbITecHeHHEe TaloreHaMu JpyT Ipyra U3 pacTBOPOB UX
COJICH.

OcHoBaHMs KJIacCU(PUKALMN XUMUYECKUX DIIEMEHTOB . . Menneneesa.
[Tepuonnueckas cucTtemMa Kak €CTECTBEHHO-HAay4YHas KiIacCU(MUKAIUS XUMHYECKUX SJIEMEHTOB.
Tabmuunas ¢opma mnpencraBieHUs KIAaCCH(PUKANMK XUMHUYECKHX JJeMeHTOB. CTpyKTypa
tabmuiel «llepuoguueckas cucrema xumudeckux siaemeHToB [[. M. MenneneeBa» (KopoTkas
dopma): A- u b-rpymnmsl, nepuoasl. Ousnueckuii CMBICT MOPSAKOBOTO (aTOMHOTO) AJIEMEHTA,
HOMepa Mepro/ia, HoMepa rpyIIbl (U1 3JIEMEHTOB A-TPYIIII).

CtpoeHue aroMa: Sapo M DJICKTpOHHAs o0OoJsiouka. SnepHas (TutaHeTapHas) MOJEIb
ctpoenust atoma. CocTaB aTOMHBIX siIEp: MPOTOHBI U HEUTPOHBL. M30TOMBI. 3apsia aToMHOTO s/1pa,
MaccoBO€ YHCIIO0, OTHOCHUTENIbHas aromMHas Macca. CoBpemeHHas (HOpPMYJIHUPOBKA MOHSATHUS
«KXHUMHYECKHIT DIIEMEHT).

DJeKTpOHHasE 000JI0UKa aTOMa: MOHATHE 00 JIEKTPOHHOM CJIOE, €r0 EMKOCTHU. 3aroTHEHNE
AJIEKTPOHHBIX CJIOEB y aToMOB 3emeHToB |-111 mepuomos.

CoBpemernHast (HOpMYITHPOBKA TEpUOAHUYECKOTO 3aKoHa. JKu3Hb m aesrtensHocTh 1. U.
Menneneena.

Paznen I11. Ctpoenue BemecTBa

DJIEKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. OCHOBHBIE BU/IbI XUMUYECKOUN CBSI3H:
KOBaJICHTHAsI HEMOJISIpHAs, KOBAJICHTHAs MOJspHas, UOHHAs. BaJIeHTHOCTh 3JIEMEHTOB B CBETE
SJeKTpOHHOM Teopuu. CteneHb okucieHus. IlpaBuia omnpeneneHuss CTENEHU OKHUCICHUS
DJIEMEHTOB.

3akoH ABoraapo. MomsipHbiii 00bEéM Ta30B. OTHOCUTEIbHAS TUIOTHOCTH Tra30B. OObEMHbBIE
OTHOIIICHHUS TA30B MPU XUMHUYECKUX PEAKITUIX.

Paznes |V. MHoroodpasne XumMu4ecKHX peakumii

Knaccudukanus xumudeckux peakiuil. Peakiuu coemHeHUs, pa3ioKeHUs, 3aMeIeHus,
oOMeHa, AK30TEPMHUYECKHUE, SHJIOTEPMUYECKHE, OKHUCIIUTEILHO-BOCCTAHOBUTEIILHEIE,
HeoOpaTumMeblie, oOpaTuMbie. CKOPOCTh XUMHUYECKHUX peakiinii. DaKTOPhI, BIUSIONINE HA CKOPOCTh
XUMUYECKHUX peakuuid. [lepBoHavasibHbIE TPEICTABICHUS O KaTallu3e.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE peakli. OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHHE,
BOCCTAaHOBJICHUE C TOYKU 3PEHMS] H3MEHEHHUSI CTETNIEHEN OKUCIIEHHS] aTOMOB.

DJIIEKTPOIUTHI U HEIJEKTPOJIUTHI. DIEKTPOJUTHUECKAsT TUCCOLMALINS BEIIECTB B BOJHBIX
pactBopax. Monbl. Katnonsl 1 aHuoHBI. ['MapaTHasi TeOopusi pacTBOPOB. DJIEKTPOIUTHYECKAs
TUCCOLIMAIMS KHUCJOT, Ienoueil u coneil. Crnabble W CHIIbHBIE ANEKTponuThl. (CTeneHb
nuccormanuu. Peakiimu noHHOTO oOMeHa. Y CIIOBUS TeUEHUS PEeaKIuii HOHHOTO 0OMEHa JI0 KOHIIA.

XUMUYECKUE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHWYECKUX COEAUHEHHUI B CBETE
MPEACTABICHUN 00 JJICKTPOIUTHYECKON IUCCOIMAIMN W OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIHsIX.

Pasnen V. MHorooo6pa3ue BelecTB.

EcTtecTBeHHBIE CeMelicTBA XUMHUYIECKHNX DIIEMEHTOB.

OO0mass xapakTepucTHKa HEMETAUIOB IO WX TOJOXKEHUI0 B TMEPUOIUYECKON CUCTEME
xuMuueckux 3nemMenToB 1. . MenzaeneeBa. 3akoHOMEPHOCTH U3MEHEHUS B IEPUOIAX U TPYIINAX
GU3MYECKUX W XUMHYECKUX CBOMCTB  MPOCTBIX  BEIIECTB, BBICHIUX OKCHAOB W
KHCIIOPOJICOIEPKAIIIUX KUCIIOT, 00pa3oBaHHBIX HemeTauiamu 11-111 mepromos.

[TonoxeHue rajaoreHoB B NEPUOJUYECKOM CHUCTEME DJIEMEHTOB M CTPOECHHUE MX aTOMOB.
®u3nuecKkue U XMMUYECKHUE CBOMCTBA TajloreHoB. CpaBHUTEIbHAS XapaKTEPUCTUKA TajJOTre€HOB.



[Ipumenenue ranoreHoB. XiaopoBojopoa. [Tonydenue. @usnyeckue cBorictBa. ComsHas KUCIOTA
u e€ conu. Pacno3HaBaHue XJ10pua0B, OPOMHIOB U HOAHIOB.

[TonoxkeHue KHUCIOpOJa U Cepbl B IMEPUOJUYECKONW CHUCTEME 3JIEMEHTOB, CTPOCHHUE HUX
aroMoB. Cepa. Astorponusi cepbl. PuU3MUecKue M XUMHYECKHUE cBoiicTBa. Haxoxienue B
npupone. [Ipumenenue ceprl. Oxcun cepsl (1V). CepoBogoposHas U cepHHUCTass KUCIOTHI U UX
comu. Oxcupg cepbl(VI). Cepnas xucmora u e€ conu. OKuUCIUTENbHBIE CBOMCTBA
KOHLIEHTPUPOBAHHOW CEPHOW KUCIIOTHI.

[Tonmoxkenue azora u hocdopa B IEPHOANIESCKON CUCTEME FIIEMEHTOB, CTPOSHUE X aTOMOB.
A3oT, (pu3uveckre U XUMHUYECKHE CBOWCTBA, MOJMyYeHUE U MpuMeHeHue. KpyroBopor a3zora B
npupoje. AMmuak. ®u3nyeckue U XMMUYECKHE CBOMCTBA aMMHUaKa, MOJIy4YeHUE U IPUMEHEHHE.
Comu ammonusi. Oxcupn azora(ll) u oxcun asora(IV). AsorHas kucimora U €€ COJM.
OKUCIUTENbHBIE CBOMCTBA a30THOM KUCJIOTHI.

®dochop. Amnorponus docdopa. Puznueckue U XuMuIeckue cBoictea hochopa. Oxeun
docdopa(V). OprodochopHas kuciora u e€ comu.

[TonoxxeHue yriepoaa U KpeMHHUsI B IEPUOANYECKOIN CHUCTEME 3JIEMEHTOB, CTPOECHUE UX
aTOMOB. YTJEpOJA, €ro auioTponHble Moaudukanuu, Gusndeckne U XUMHUYECKHE CBOWCTBA.
VYrapHsblii a3, ero CBOMCTBA U (PU3UOJIOTMYECKOE ICUCTBUE. YTIEKHUCIBIN T'a3, yroibHas KHCIOTa
u €€ conu. JXKuBoit mup - mup yraepoaa. Kpyropopot yriaepoaa B mpupoze.

Kpemuuii. Oxcun kpemuus (1V). Kpemuanesas kuciora u e€ conu. Crekio. LlemeHT.

[TonoxeHne MeTAVIOB B IIEPUOJMYECKONM CHCTEME XHMMMYECKUX »3ieMeHtoB [[. M.
MengeneeBa. Mertammmueckas cBsI3b. PuU3HUECKHE U XUMHYECKHE CBOMCTBA METAJUIOB. Pan
CTaHJAPTHBIX JICKTPOIHBIX TOTCHIIMAIOB (MJIEKTPOXUMUUYECKHUN Pl HANTPSHKEHU ) METAIITIOB.

Ilesounble MeTaLIbl. 110/I0KEHNE IIETOYHBIX METAJUIOB B IIEPUOAMYECKON CHCTEME U
cTpoeHue aromoB. Haxoxaenue B mpupojae. Pusndeckue U XuMuieckue cBoictna. [Ipumenenue
HIEJTIOYHBIX METAIIJIOB U UX COETUHEHUH.

IIlesoyHo3eMebHbIe  MeTAWIbl. [lonoXkeHHe MIeTOYHO3EMENbHBIX METAJIOB B
NEepPUOANYECKON CUCTEeME M CTpoeHue aromoB. Haxoxxnenwe B mpupone. Kampiuii u ero
coenuHeHus. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [TonoxxeHue adrOMUHUSL B MIEPUOTUYECKON CHCTEME DIIEMEHTOB U CTPOCHUE
ero aroma. Haxoxnenue B mpupone. dusmyeckue M XUMHUYECKHE CBOWCTBA ATFOMHUHUSI.
AM(DOTEPHOCTH OKCHJIA ¥ TUAPOKCHIA ATFOMUHUS.

Keaeso. [TonoxeHue xene3a B IEPUOJUUYECKON CUCTEME JIIEMEHTOB U CTPOCHHE €0 aTOMA.
Haxoxnenue B npupojie. Puznueckre 1 XUMUUECKHE CBOMCTBA xkele3a. OKCUIbI, THAPOKCUABI U
comu xene3a(ll) u sxenesa(lll).

CnucoK KOHTPOJIBHBIX PadoOT 1O TeMaMm:
8 kmacc:

«IIepBOoHaYabHBIE XUMHUYECKHE TOHATHS.

«Kwucnopox. Bonopox. Bona. PactBopen»

«OCHOBHBIE KJIACCHI HEOPIraHUUYECKUX COECAMHEHUI»

«Ileproguyeckuii 3aK0H U EPUOAUYECKAS CUCTEMA XUMUYECKUX dJIeMeHTOB []. 1.
MenneneeBa. CtpoeHue aroma. XUMHAYECKas CBA3b)

M

9 kaacc:
1. «XVMHYECKUE PEAKITUIY
2. «Hemeramien
3. «MeTtamie»

Cnucok npakTu4eckux padoor:



8 kaacc:

Touka pocra. JIabopaTopHoe 000pya0BaHKe U IpUeMbl oOpameHus ¢ HuM. [IpaBuia
0e3omacHoOM padoThl B XUMHM4YeCKOH JadopaTopuu. CTpoeHne njiaMeHu

OuncTKa 3arpa3HeHHON MOBAPEHHON COJIH.

[Ipu3Haku npoTeKaHUs XMMUYECKUX PEaKIUH.

[Tonydyenue KkuCIopoaa u U3y4EeHHE €ro CBOMCTB.

[Tonydyenue BOIOPOIa U U3YYEHUE €TI0 CBOMCTB.

[IpuroroBneHnue pacTBOpOB € ONPEAEICHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA.

Pemenue skcnepuMeHTaNbHBIX 3a7ad mo Teme «OCHOBHBIC KJIacChl HEOPTaHUYECKUX
COETUHEHUI.

9 kaacc:
Touka pocra. Peaknium HOHHOT0 00MeHa.

KauecTBeHHBIE peakI[Mi Ha HOHBI B PACTBODE.
[Tonyuenne aMmMuaka U U3y4eHHE €r0 CBOMCTB.
[Tonyuyenue yriaekucioro ra3a u U3y4eHue ero CBOMCTB.

Pemenue skcnepumentanbHbix 3amad no teMme «Hemerawuisr IV — VII rpynn u ux
COETUHEHUI.

Pemenue SKCIICPUMCHTAJIBHBIX 3aJ1a4d 110 TCME «MeTalbl ¥ UX COSIUHECHUS.

Cnucok 1200paTOpPHBIX ONBITOB:
8 kiacc:

1. Touka pocra. «IlepecbIleHHBIH PACTBOP»

2. Touxka pocra. «OnpenejieHue BOAONPOBOAHONH M M CTH/UINPOBAHHON BOIBDY

3. Touka pocra. «OcHoBanus. Peakuus HeliTpaauzanumn»

9 kaacc:

1. Touka pocra. «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE peakuuu. M3yuenue
peakuum B3auMoeiiCTBHUS CYJIb(UTA HATPUSA C IEPOKCHIAOM BOAOPOAA»

2. Touka pocta. «Biausinue pacTBopuTe/Isi HA TUCCONMAINION»

3. Touka pocra. «CujibHbIE H ¢J1a0ble YJTeKTPOJIUTHD»

4. Touka pocra. «Peaknuu HoHHOro ooMeHna. BzaumoneiictBue ruapoxcuaa 6apus
C CEPHOM KHMCJIOTON»

5. Touka pocra. «OCHOBHBIE CBOHCTBAa aMMHAKa»

6. Touka pocra. «O6pa3zoBanue coJieii aMMOHMSD)

7. Touxka pocra. «CpaBHMTe/JIbHAS XapPaAKTEPUCTHKA BOCCTAHOBUTEIbHOM
CIOCOOHOCTH METAJLIIOBY.



8. Touxka pocra. «Kejse30. OkucjieHue kejie3a BO BJIAKHOM BO3TyXe»

Cnucokx ACEMOHCTPANUOHHBIX IKCIEPUMEHTOB:

8 kiaacc:
1. Touka pocTta. «3aK0H COXpaHeHHsI Macchl BelleCTB»
2. Touka pocra. «Pa3io:keHne BOIbI 3JIeKTPHYECKHM TOKOM»
9 kjacc:

1. Touka pocra. «TensioBoii 3¢eKT pacTBOpPeHUs BellleCTB B BO/Ie».

2. Touka pocta. «A3yuyeHHe BIUSTHUS PA3JHYHBIX (AKTOPOB HA CKOPOCTh
peaKuun»

3. Touka pocra. «Hemeranibl. I'ajiorenbl. U3yuenne puznyecKux U XUuMHYECKHX
CBOMCTB XJI0pa»

4. Touka pocra. «<Hemerasibl. U3yuyeHune cBOMCTB CEPHUCTOrO ra3a M CEpHUCTOM
KHCJIO0THDY

3. TemaTnueckoe IMJIAHKPOBAHME.

8 kiacc (2 yaca B Hepes110, 68 YacoB B 1ox)

Ne
pa3niea,
TEeMBI

Ha3Banmue OcHOBHOe coiep:KaHue 110 TeMaM KoanuecTBo
pasaeJia, TeMbl YacoB Ha
u3ydeHue
pasaeana,
TEeMBI

OcHOBHbBIC IIOHATHS XUMHUH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX 47 yacoB
NnpeACTABJICHUI)

[Tpenver xumun | XuMUsl KaK 4acTh €CTECTBO3HaHMs. BeniecTsa u ux cBOMCTBA. 8 yacos
MCTO,Z[LI IIO3HAaHUA B XUMHH: Ha6J'II-OI[CHI/Ie, 9KCIICPHUMCHT.
Yucrteie BCIICCTBA U CMCCH. Cr1oco0BI OYHCTKHU BCHICCTB.
OTCTauBaHUC, (1)I/IJ'II>Tp0BaHI/Ie, BbIITapUBAHUEC, KPUCTAJUIN3Aal,
IMCTHILISINS, Xpomarorpadus. DU3nYecKne U XMMHUYECKHE
SIBJICHUsI. XMMHU4YECKUe peakuuu. [Ipu3Haku
XUMHUYECKUX peakluii U yCIOBHUSI BOSHUKHOBEHUS U
TEUEHUSI XUMUYECKUX pEeaKIui.

Touka pocra. IIpakmuueckasn pabomanel:
Jlabopamopnoe obopyoosanue u npuemsl oopauieHusn
¢ num. Ilpasuna 6e3onacnoil padbomsl 6 XumMuueckoul
naoopamopuu. N3yuenune crpoenus niaamesn O
Ilpakmuueckaa padomahe2:

Ouucmka 3azpasnennoii nogapennoi coau. O
Ilpakmuueckan pabomaNe3:

Ilpuznaku npomexanua xumuieckux peakyuii. O

TlepBOHAUANBLHEIE ATOMBI, MOJIEKYJIBI M HOHBI. BelecTsa MOJICKYISIPHOTO 1 15 yacoB
HEMOJIEKYJISIpHOTO cTpoeHus. Kpucrtaminueckue pemeTku.
IIpocThie U clI0XKHBIE BEIIECTBA. XUMUYECKHUUN 3JIEMEHT.
SI3BIK XUMUN. 3HAKU XUMHAYECKHUX DJIIEMEHTOB.
OTHOCHUTEeNIbHAsI aTOMHAsI Macca. 3aKOH [IOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENBbHASA MOJIEKYJISIpHAs Macca.
Xumuueckue popmyisl. KauecTBeHHBIH U KOTUYECTBEHHBIN
COCTaB BenlecTBa. MaccoBast 10 XUMHUYECKOTO dJIEMEHTA B
COCAMHEHNH. BaleHTHOCTh XUMUYECKUX DJIEMEHTOB.
OmnpeneneHre BaJIGHTHOCTH JIEMEHTOB 10 opmyJie

XUMHUYCCKUC
IIOHATHUA




OuHapHbIX coeauHeHu. CocTaBIeHHEe XUMHUYSCKUX HOpPMYIT
OWHApHBIX COCAMHEHUN 10 BaJICHTHOCTH. 3aKOH COXPaHCHHUS
maccel BeulecTB. Touka pocra. JleMOHCTPALIMOHHBIH
3KCHEePUMEHT «3aKOH COXPAHEHUS MACCHI BELIECTB)
XuMHUYECKUEe YpaBHEHUSI. ATOMHO-MOJICKYJISIPHOE YUCHHUE.
JKusznb u nestensHOCTE M. B. JlomonocoBa. Kiaccudukanus
XUMUYECKUX PEAKIUH MO YUCIY U COCTaBY UCXOJIHBIX U
MOJIYYEHHBIX BEIIECTB. MoJIb - eIMHUIIA KOJIMYECTBA
BemlecTBa. MonspHas macca. Pemienue pacu€THbIX 3aAay 1o
XHMUYECKUM yPaBHEHUSIM PEaKIIUH.

Koumponavnas paooma No 1:

wllepeonauanvuvle XumuuecKkue NOHAMUA).

Kucnopon

Kucnopon, ero obmas xapakTepucTHKa U HAXOKACHUE B IPUPO-
ne. [lonyuenue kucnopona u ero Gpuznvdeckue CBOHCTBA.
XUMHUYECKUE CBOMCTBA KACIOpoa. ['opeHne u MeAJIEeHHOE
okucnenue. Okcuasl. [lpumenenue kucaoposa.

O3on. CBoiicTBa 1 mpuMeHeHue. Bo3yx u ero cocras. 3amura
aTMoc(epHOro Bo3ayxa ot 3arpsa3Henuii. Touka pocra.
JeMOHCTpanMOHHBIN IKCIIEPUMEHT.

«Omnpenesienne cocTaBa BO3IyXa»

Ilpaxkmuueckasn paoomaiNed:

Ilonyuenue kucnopooa u uzyuenue e2o ceoiicms. O

5 yacosB

Bonopon

Bonopon, ero o0ras xapakTepucTUKa U HAXOXKACHUE B
npupoae. [lomyuenue Booposaa u ero puzndeckue
cBoiicTBa. Mephl 6€30MacHOCTH TP padOTe ¢ BOJOPOJIOM.
XuMHYecKue CBOiCTBa Bojopoaa. [I[puMeHenne Boioposa.
Ilpaxkmuueckasn paobomaiNes:

Honyuenue 6o0opooa u uzyuenue e2o ceoitcms. O

3 gaca

Bopna. PactBopsl

Bopa. Metonbl onpeneneHus cocTaBa BOJbI - aHAIU3 U
cunTe3. Bona B npupojie u crnocoObl €€ 0UUCTKU. Adpariust
BOoAbL. PU3NUYECKHE U XUMHYECKHE CBOMCTBA BOALL. To4YKka
pocta. JleMOHCTPAIMOHHBIN IKCIIEPUMEHT.
«Pa3jio:xkeHue BOABI JJIEKTPUYECKAM TOKOM» Bosa kak
pactBoputeinb. PactBopel. HachlllieHHbIE 1 HEHACHILIIEHHBIE
pactBopsl. Touka pocra. JIabopaTopHBIi ONBIT.
«IlepechIleHHBIH PacTBOP» PacTBOPUMOCTH BELIECTB B
BOJIe. MaccoBasi 107151 paCTBOPEHHOTO BEILIECTBA.

Touka pocra. JlaGopaTopHslii onbIT: «OnpenesieHue
BOJIONIPOBOAHOM U JUCTUWIJIMPOBAHHON BOIAbD
Ilpakmuueckan pabomaNe6:

Ilpuzomoenenue pacmeopoe ¢ onpeoeieHHol MaAccoBoul
doneil pacmeopennozo eéeuwjecmea. O

Koumponvnas paooma No 2:

«Kucnopoo. Booopoo. Booa. Pacmeopwt

7 9acoB

OCHOBHBIE
KJIACCHBI
HEOPTaHUYECKUX
COEeTMHEHNN

Oxcunpl. Cocras. Knnaccugukanus. Homenknarypa.
Csoiictsa. [lonyuenue. [Ipumenenne. OcHoBanus. Touka
pocra. JlabopaTopHblii onbIT «OcHOBaHusA. Peaknus
HedTpammsanun» Kinaccudukanusa. Homenknarypa.
[Tonydyenue. Pu3nyecKkre 1 XUMUYECKUE CBOMCTBA
ocHOBaHMU. Peakuus Heitpanu3zanuu. Kucnorno-
OCHOBHbBIE HHJUKATOPHI: (peHon(TanenH, METUIOBbII
OpaHXeBbIH, JakMyc. OKpacka MHIUKATOPOB B IIETOYHOM,
KHUCJION U HEUTPAJIbHOU cpeax.

Kucnotsl. Cocras. Knaccudukanus. Homenknarypa.
dusnyeckue U XuMHU4eckne cBoicTBa. KucnorHo-
OCHOBHBIE NHMKATOPbI: METUJIOBBIN OPaH>KEBbIH, JJAKMYC.
Oxpacka MTHAMKATOPOB B KMCIION U HENTPaJIbHOU Cpeaax.
Comu. Cocra. Knaccudukamus. Homenknarypa. CriocoOsl

9 yacoB




MOJy4YEeHUS COJIEH.

duznueckre 1 XUMHUUECKHE CBOMCTBA COJIEH.
PactBopuMocCTSh costeli B Bojie. I 'eHeTHuecKas CBS3b MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX COSTUHEHUH.
Ilpaxkmuueckasn pabomahNe7:

Pewenue 3xcnepumenmanbHvlx 3a0a4 no meme
«OcHoeHble Knaccovl Heopzanuueckux coeounenuinn. O
Konumponavnas paboma Ne 3:

«OCHOBHbBIE KI1ACCHL HEOPZAHUYECKUX COCOUHCHULIL)

Ilepuoanuec

KHH 3aKO0H 1 nmepuoanvecKkast CHCTeMa XUMHIECCKUX

3jieMmeHTOB JI. U. MennesieeBa. CTpoeHue aroma

9 yacos

ITepuoanueckuit
3aKOH U
nepuonyuecKas
cucreMa
XUMHYECKHUX
snemenToB . U.
Menpeneena.

[TepBbie MOMBITKH KJIaCCU(PUKAITUN XUMHUIECKUX
aneMeHTOB. AMdoTepHbIe coennHeHus. [lepBoHavaabHbIC
MPEJICTABJICHUS O €CTECTBEHHBIX CEMEMCTBAX XUMUUECKUX
a51eMeHTOB. EcTecTBEHHOE cCeMelicTBO IIIeNT OUYHBIX
MeTauioB. 3mMeHeHne Gu3nyecknx CBOMCTB MIETOYHBIX
METAJIOB C YBEJIIMYEHUEM OTHOCUTEIIBHOM aTOMHOM
Macchl. M3MeHeHre XUMUYeCKOM aKTUBHOCTH IIETOYHBIX
METAJUIOB B PEAKLMAX C KHCIOPOJOM U BOAOW. ['ajoreHst -
camble aKTUBHBIC HeMeTaJUTbl. VI3MeHeHne (PU3MIecKux
CBOWCTB TaJIOTEHOB C YBEJIMYEHUEM OTHOCHUTEIBHOMN
aToOMHOM Macchl. MI3MeHeHe XUMHYEeCKOM aKTUBHOCTH
rajoreHoOB B PEAKIMUAX C BOJOPOJIOM U METAJIIAMH.
BriTecHeHue ranorenaMu Ipyr Apyra U3 pacTBOPOB UX
conen. [lepnonnuecknit 3akon JI. 1. Menpaeneena.
CrtpykTtypa Tabnuusl «Ilepuoanueckas cuctema
XuMU4eckux emeHToB [. 1. MennaeneeBa» (KopoTkas
¢dbopma): A- u b-rpynmnsl, nepuoas.

Ctpoenue atoma. CocTtaB aTOMHBIX siep. XUMHAUYECKUN
3JIEMEHT - BUJ aTOMOB C OJJMHAKOBBIM 3apsIOM sIApA.
M3oTombl.

DneKTpoHHast 000JI0YKa aTOMA: TIOHATHE 00 IIEKTPOHHOM
cioe, ero EMKOCTU. 3aloJIHEHNUE JIEKTPOHHBIX CIIOEB Y
aToMoB 35ieMeHToB |- |1 mepuonos. CoBpemenHas
(hopmynupoBKa Nepuoanueckoro 3akona. [lepuonnueckoe
W3MEHEHNE CBOMCTB XUMHUYECKUX AJIEMEHTOB B MEPUOJAX U
A-rpynmnax. 3HaueHue NepruoInYecKoro 3akoHa. JKu3Hbp u
nestenbHOCTh M. M. Menpaeneena.

9 gacoB

CrtpoeHue BeniecTna

11 gyacoB

XuMuyeckas
CBA3b

DNEeKTPOOTPULIATETEHOCTh XUMHUYECKUX DJIEMEHTOB.
KoBasientHas cBs3b. [lonspHas u HenossipHas
KOBaJICHTHBIE CBI3U. MOHHAs CcBsI3b. BaaeHTHOCTE B CBETE
aneKkTpoHHoOU Teopun. CteneHs okuciaeHus. [Ipasuna
ONpEACIICHUS CTENIEHEN OKUCIICHUS SJIEMEHTOB.
OKHCIUTENBHO - BOCCTAHOBUTEIIbHBIE PEAKIIUN
Konmponavnas paboma Ne 4:

«llepuoouueckuii 3aKon U nepuoouuecKas cucmema

xumuueckux ynemernnmos /. U. Menoeneeea. Cmpoernue

amoma. Xumuueckas ce:a3b»

8 yacos

KonuuecTBeHHBIE
OTHOILIEHUS B
XUMUH

3akoH ABorajipo. MossipHbIil 00bEM ra3os.
OTHOCHUTENBHAS TUIOTHOCTH I'a30B.
OObEMHBIE OTHOILLIEHUS Ta30B MIPU XUMUUECKHUX PEAKIIHSIX.

3 gaca

IHoBTOpPEHME IO
Kypcy 8 kiaacca

0606H.[CHI/IC U CHCTeMaTH3allis 3HaHUM 10 TEMaM:
«OCHOBHBIC TIOHATHUS XUMHUNY U <<HCpI/IO,Z[I/I‘{eCKI/II7I 3aKOH U
nepuoanvcCKas CuCTeMa XUMHYCCKUX 3JICMCHTOB I[ n.
MeHnpeneena. CTpOCHI/IC aToMa. CTpOCHI/Ie BCIICCTBA»

1 yac




UTOTO | 68 yacos

9 kaacc (2 yaca B Heaes0, 68 YacoB B roj)

Ne
pa3zniea,
TeMBbI

HazBanmue
pa3aeJia, TeMbl

OcHoBHOe CoepiKaHue 110 TEMaM

KoaunuecTBo
4acoB Ha
H3ydyeHue
pasneaa,
TeMbI

MHuoroo6pa3ue xu

MHUYECKUX peakmuii

19 yacoB

Knaccudukanus
XUMHYECKHUX
peakuui

Knaccugukanus XuMIUeCKUX peaklui: peakuu
COEIMHEHUS, PA3JIOKEHUs, 3aMeIlleHUs, OOMEeHa.
OKHCIUTENBHO- BOCCTAHOBUTEINbHBIEC peakuuu. Touka
pocra. JlabopaTopHblii onbIT «OKHCJIANTEIBLHO-
BOCCTAHOBHTEJIbHbIE peakuun. U3ydyenune
peakuMuB3auMOeCTBHSA Cy/Ib(puTa HATPHS €
NMepoKCcHI0M BO10Poaa» TernoBoil 3pexT XuMuyecknx
peakuuii. Touka pocra. [leMOHCTpaMOHHBIH
IKCIIEPUMEHT
«TensioBoii 3ppeKT pacTBOpeHNs BELIECTB B BO/AE».
DK30- U 3HI0TepMUYecKue peakuuu. O0paTumsble U
HeoOpaTtumble peakiui. CKOpOCTh XMMUUYECKUX
peakuuii. Touka pocra. [leMOHCTPAaLMOHHBIN ONBIT.
«/3y4eHnune BIUAHMSA Pa3JIMYHbIX (paKTOPOB Ha
CKOpOCTh peakunmw» [lepBoHavyaibHbIE IPEICTABICHUS O
kataynuse. [loHsaTre 0 XMMU4YeCKOM paBHOBECHUHU.
Brluncnenust o TepMOXMMHUYECKUM YPABHEHUSIM PeakLUi

7 9acoB

XUMHYECKHE
peakuuu B
BOJHBIX
pacTtBopax

DIEKTPOIUTBI U HEANEKTPOIUTHL. DIIEKTPOIUTHYECKAs
JUCCOIMAIMsl BEIIECTB B BOJHBIX pacTBOpax. Touka
pocra. JlabopaTopHblii onbIT «Biinsinue pactBopuTeist
HA JMCCOLMANUIO» DIIEKTPOIUTHYECKAs JUCCOLUAIUS
KHUCJIOT, IIEJIOYEN U COJNel. Y paBHEHUS
ANEKTPOIIUTUYECKON TUCCOLIUAIUH.

CnaOble 1 cubHBIE A51eKTpoauThl. Touka pocra.
JlaGopaTopHblii onbIT «CUiIbHBIE U CJ1a0ble
3JeKTpouThy CTeneHs aucconuanuy. Peakiium HOHHOTO
oOMeHa U yclIoBUs UX npoTekaHus. Touka pocra.
JlabopaTopHblii onbIT «Peaknum HOHHOro 00MeHa.
B3aumoneiictBue ruipokcuaa 6apus ¢ cepHoOi
KHCJI0TOM» ['uaponuns conen.

XVMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCTUHEHUI B CBETE MpeICTaBIEeHUH 00
ANEKTPOIIUTUYECKON TUCCOLUAIIUN U OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUAX.

Touka pocra.

IIpakTnyeckas padoraNel:

Peakuumn nonnoro oomena. O

Ilpakmuueckas pabomanNe2:

Kauecmeennvle peakyuu na uonwt 6 pacmeope. O
Konmponvnasa paboma Ne 1:

«Xumuueckue peakyuuy

12 yacoB

Mmuoroo0pa3sue BemecTs

47 yacoB

Hemeramisl

OO6mras XxapakTepruCcTHKa HEMETAIUIOB IO MX TTOJIOKEHHUTO
B nepnogmqecxoﬁ CUCTEMEC XUMHUYCCKUX DJICMCHTOB
1. V1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS B

2 yaca




MepuoIax u rpynmnax Gu3ndecknx U XUMUIECKUX CBOMCTB
MPOCTHIX BEIIECTB, BHICIIUX OKCHJIOB U
KHCJIOPOJICOACPIKAIIUX KUCIOT, 00pa30BaHHBIX
Hemetauiamu I-111 nepruonoB. Bonopoansie coenuHeHUs
HeMeTaJu10B. I3MeHeHne KUCIOTHO-OCHOBHBIX CBOVICTB
BOJIOPOJHBIX COCTMHCHU HEMETAIJIOB B TIEPHOIaX U
rpynna

I"'ajgorens!

ITonoxeHne raJloreHoB B NEPUOJUYECKON CUCTEME U
CTpoeHHE aTOMOB. DPU3NYECKHE U XUMUYECKHUE CBOMCTBA
rajioreHoB. CpaBHUTEJIbHAS XapaKTEPUCTUKA aJIOT€HOB.
Touka pocra. /leMOHCTPALMOHHBIN ONBIT.
«Hemeramabl. I'anorensl. U3yyenue pusndeckux u
XHMHYECKHX CBOMCTB XJI0pa» [IpuMeHeHne raoreHos.
Xnopooaopo. [Tonyuenne. duznueckre cBOMCTBA.
ConsHas KUCIIOTa U €€ CONH.

4 yaca

Kucnopon u cepa

[TonosxeHne KUCIOpOa U CEPbI B IEPUOIUUECKON CUCTEME
XUMUYECKUX AJIEMEHTOB, CTpOeHHUE uX aroMoB. Cepa.
Annorponus cepbl. DU3nyeCKre U XUMUYECKHE CBOMCTBA
cepsl. [Ipumenenue cepsl. CepoBogopoa. Cynbhumsl.
Cepnuctsiii ra3. CepHuctas kuciota u e€ conu. Touka
pocTa. /leMOHCTPALlMOHHBII ONBIT.

«Hemeranibl. U3yyeHne CBOMCTB CEPHUCTOIO ra3a u
cepuuctoii kucjore» Oxcua cepsl (V). Cepnast kucnora
u e€ conu. OKUCITUTENbHBIE CBOMCTBA KOHLIEHTPUPOBAHHOM
CEPHOM KUCJIOTHI.

8 yacos

Aot u pochop

[Tonoxxenue azota u hocopa B IEPUOTUUECKON cHCTEME
XUMHYECKHX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, €r0
CBOICTBA U IPUMEHEHHUE.

Ammuak. Touka pocra. JIabopaTOpHbIH ONBIT.
«OcHoOBHBIE cBOMiCTBa aMmMuaka» Ouznueckue u
xumuueckue cBoiicta. [lonydyenne u npumenenue. Comau
ammoHus. Touka pocra. JlabopaTopHBIii ONBIT.
«QO0pa3zoBanue cojieii aMMOHUS

Oxcup azora(ll) m okeun azora(lV). A3oTHas kucnora u eé
coni. OKUCIHUTENbHBIE CBOMCTBA a30THON KUCIIOTHI.
®dochop. Amnorponus docdopa. CpoiicTBa
tdhocdopa.Oxcun hocdopa(V). OprodochopHnas kucnora u
e€ couu.

Ilpakmuueckaa padomaiNe3:

IHlonyuenue ammuaka u uzyuenue e2o ceoiicmg. O

9 gacoB

Yraepon u
KPEMHHU

[TonoxxeHue yriaeposia u KpeMHHUSI B IEPUOIUTIECKON
CUCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB.
AmnoTponHble MOIU(UKALIUY yTaepoaa. XUMHUYECKHE
CBOICTBa yriepoja. AacopOorusi.

VYrapHblii ra3, cBoiicTBa U (U3NOIOTMUECKOE JIEHCTBUE.
VYrnekucnslid ra3. YroapHas KUCioTa U €€ conu. JKuBon
MUD - MUD yIJIIEpOAA.

Kpemuuii u ero coennnenus. Crexio. Llemenr.
Ilpaxkmuueckaa padomaNed:

Ilonyuenue yenekucnozo 2aza u uzyuenue e2o ceoiicmg. O
Konmponvnaa paboma Ne 2:

«Hememannpry

8 yacos

Merannbl

[TonoxxeHnre MeTajiioB B IEPUOAUYECKON CUCTEME
xumudeckux ayemenToB J[. . Menneneena.
MeTtannudeckas cBsi3b. PU3NYECKHE CBONCTBA METAJIIOB.

15 yacos




Haxosxienre MeTamuioB B MpUPOJIE U 0OIIHE CITOCOOBI MX
MOJy4YeHUs1. XMMUYECKUE CBOMCTBA MeTa/IOB. To4ka
pocta. JladbopaTopHblii onbIT «CpaBHUTEIbHASA
XapaKTEePUCTUKA BOCCTAHOBHUTEILHOM CIIOCOOHOCTH
MeTaJLJIOBY». Psl CTaHAAPTHBIX 3JIEKTPOJIHBIX
MOTEHIIUAJIOB (JIEKTPOXUMUYECKUHN PsIJl HAPSIKEHUH )
MetaiuioB. lllenounsie Metaiuibl. HaxoxaeHue B mpupo/e.
dusnueckue U xXUMuU4Ueckue csoicrea. OKCUIBI U
TUAPOKCHJIBI IIEJIOYHBIX METAILIOB. [Ipumenenue
IEJIOYHBIX MeTauioB. Lllenouno3emenbHble METaUIbL.
Haxoxnenue B npupoae. Kanpuuii 1 €ro coeiuHeHus.
JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUs. ATTIOMUHUM.
Haxoxnenue B mpuponae. CBOWCTBA aTIOMUHUS.
AMdoTepHOCTh OKCHIa ¥ THAPOKCUIA amoMuHus. JKeneso.
Haxoxnenue B mpupoae. CBoiicTBa xene3a. Touka pocra.
JlaGoparopHbiii onbIT. «/Kene30. OKUCIeHUE KeJie3a BO
BJIA’KHOM BO31yXe»

Oxcuppl, ruapokcusl u conu sxenesa(ll) u sxenesa(lll).
[IpuMeHeHne METaIOB U UX COCIMHEHMI.
Ilpaxkmuueckaa pabomaies:

Pewenue 3IKkcnepumenmanvHbix 3a0au  nO  meme
«Hememannwt 1V — VII zpynn u ux coeounenuiry. O
Ilpakmuueckaa pabomaNe6:

Pewenue 3IKkcnepumenmanvHvix 3a0au  nO  meme
«Memannwt u ux coedounenun». O

Konmponvnasa paboma Ne 3:

«Memainv)

IToBTOpenne no | O6001IEHNE U cUCTEMaTU3alMs 3HAaHUHN 110 TeMaM: 2 yaca
Kypey 9 kinacca | «kMHOroodpasue XuMUIECKUX PEaKIHii»

u «MHOroo0Opas3ue BEIECTBY

HUTOI'O | 68 uacos

Pabouast nporpamma nmo xumuu 10-11 kiaacesl

1.IlnaHupyemMble pe3yJbTaThl OCBOEHUS Y4eOHOT0 npeaMeTa « XuMHSI»:
1.1 JInuHOCTHBIE.

1.1.1 JIn4yHOCTHBIE pe3yJbTaThl B chepe oOTHOMIEHHIT o0y4yaomuxcs Kk cede, K

CBOEMY 30POBbI0, K IIO3HAHUIO ce0sl:

OpHEHTAIMs 00yJaroIuXcs Ha JOCTUKEHHUE JJMYHOTO CYACTbsSI, pean3alfio MO3UTHBHBIX

KM3HEHHBIX MEePCIEKTUB, MHUIIMATUBHOCTb, KPEaTUBHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K

JUYHOCTHOMY CaMOOTPEENIEHUIO, CHOCOOHOCTh CTaBUTh 1I€JIN U CTPOUTDH KU3HEHHBIE

TUTaHBI;

TOTOBHOCTB M CITOCOOHOCTH 00€CIIeuuTh ce0e U CBOUM OJIM3KUM JOCTOHHYIO KHU3Hb B

IIPOLIECCE CAMOCTOSITENILHOM, TBOPYECKONW U OTBETCTBEHHOM JEATEIBHOCTH;

TOTOBHOCTB M CITOCOOHOCTH 00yYaroIMXcsi K OTCTAaMBAHUIO JIMYHOTO IOCTOMHCTBA,

COOCTBEHHOTO MHEHUSI, TOTOBHOCTh U CIIOCOOHOCTh BbIpabaThIBaTh COOCTBEHHYIO

MO3UIIMIO MO OTHOIIEHHIO K 0OIIIECTBEHHO-TTOIUTUYECKUM COOBITHAM IPOILIOTO U

HACTOSIIIETO HA OCHOBE OCO3HAHMS U OCMBICIICHUS] HICTOPUH, TYXOBHBIX IIEHHOCTEH U

JOCTHKCHUH HAIlleW CTPaHBbI;

TOTOBHOCTB M CITOCOOHOCTH 00yYaroIuXCcsi K CaMOPa3BUTUIO U CAMOBOCIIUTAHHIO B

COOTBETCTBHUH C 00111€4eI0BEYECKUMHU [IEHHOCTSAMU U HieajlaMH IPaskJaHCKOTO

o01ecTBa, MOTPeOHOCTH B (PU3NUECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-




03/10pOBUTEIBHOMN AESITEIbHOCTHIO;
® TMPUHATHE W peaiu3alus IIEHHOCTEHN 3J0pOBOT0 M 0€30MMacHOro 0dpasa Ku3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U
IICUXOJIOTHYECKOMY 3/10pPOBBIO;
® HENpPUATHE BPEAHBIX IPUBBIUEK: KYPEHUSI, yIOTPEOIECHUS aJIKOT0JIsl, HAPKOTHKOB.
1.1.2. JInyHOCTHBIE Pe3yJbTaThl B cepe oTHOLIEHU o0yqaromuxcs K Poccun kak k
Ponune (OTteuecTBY):
® poccuiicKasi HIEHTUYHOCTh, CIIOCOOHOCTbh K OCO3HAHUIO POCCUMCKON UIEHTUYHOCTH B
MOJUKYJIBTYPHOM COIIMYME, YyBCTBO MPUYACTHOCTH K HMCTOPUKO-KYJIBTYPHON OOIIHOCTH
poccuiickoro Hapoza u cyabpde Poccnu, marpuoTsM, TOTOBHOCTh K CITY>KEHUIO
OteuecTBy, €ro 3aIIuTe;
® yBa)kKEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH nepesa PonuHoi, ropocTu 3a cBOi
Kpaii, cBoro Ponuny, nporuioe ¥ HacTosiIlee MHOTOHAIIMOHAIbHOrO Hapona Poccun,
YBaXECHHUE K TOCYIaPCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, TMMH);
¢ (popMupoBaHHE yBaXKEHHUS K PYCCKOMY SI3BIKY KaK rocyIapCTBEHHOMY s13bIKy Poccuiickoit
Deneparyu, SABISIOMEMYCS OCHOBON POCCHICKON MICHTUYHOCTHU M IJIaBHBIM (pakTopoM
HAI[MOHAJILHOTO CaMOOTIPEICIICHHUS,
® BOCIIUTaHUE YBAKEHUS K KYJIbTYpE, SI3bIKaM, TPAJAULUAM U 00bIUasiM HApOJIOB,
npoxuparomux B Poccuiickont denepanun.
1.1.3. J/InyHOCTHBIE pe3yJbTaThl B cepe OTHOMIEHHH 00YyYAOIIUXCS K 3AKOHY,
roCyIapcTBY U K IPaKIAHCKOMY 001eCTBY:
® TPaXJIaHCTBEHHOCTb, IPAX/IaHCKasl MO3ULIMS AKTUBHOTO U OTBETCTBEHHOTO WIEHA
pOCCHiiCKOTo 00111€CTBa, OCO3HAOILET0 CBOM KOHCTUTYIIMOHHBIE ITpaBa U 00513aHHOCTH,
YBaXKAIOIIIETO 3aKOH U MPABOMOPSAI0K, 0CO3HAHHO MPUHUMAIOIIETO TPATUIIOHHBIE
HAI[MOHAJIbHBIC U OOIIeYeIOBEUECKIEe T'YMaHUCTHYECKIE U IEMOKpaTHUYEeCKUE [IEHHOCTH,
TOTOBOI'O K YYaCTHIO B OOIIE€CTBEHHOH JKU3HH;
® IpU3HAHHUE HEOTUYXKIAEMOCTU OCHOBHBIX IIPaB U CBOOO/ YEIOBEKA, KOTOPbIE
IPUHAJJIEKAT KaKJIOMY OT POXKJI€HUS, TOTOBHOCTb K OCYIIECTBICHUIO COOCTBEHHBIX IIpaB U
cB00OO O6€3 HapyIIeHus IPaB U CBOOO APYTUX JIUI], TOTOBHOCTh OTCTauBaTh COOCTBEHHBIC
npaBa U CBOOOJIbI YEJIOBEKA U TPakJaHUHA COITIACHO OOIIETIPU3HAHHBIM IIPUHIMIIAM U
HOpMaM MEKIyHapOIHOro IIpaBa U B cooTBeTCTBUM ¢ KoHcTuTynmen Poccuiickoi
®denepannu, MpaBoBas U NOJUTHYECKAS TPAMOTHOCTB;
® MHPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00111eCTBEHHO! MPAKTHKH, OCHOBAaHHOE Ha AMAJIOTe KYJIBTYp, a TAKXKE Pa3IMUHbIX (popMm
0OLIECTBEHHOTO CO3HAHMsI, 0OCO3HAHHE CBOEr0 MECTa B MOJMKYJIBTYPHOM MHUPE;
® UHTEpUOPHU3ALNS LIEHHOCTEH JEMOKpPAaTHUH U COIIMAIbHOM CONMUIApPHOCTH, TOTOBHOCTD K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILIEHUH B TPYIIIIE WIKA COLIMAIILHOM OpraHu3aluy;
® TOTOBHOCTH OOYYarOIUXCS K KOHCTPYKTUBHOMY YYacTHIO B IPUHATUH PEILICHUH,
3aTparvBaroIMX UX MpaBa U UHTEPECHI, B TOM YHCJIE B PAa3IUYHbIX (popMax 0OIIeCTBEHHON
CaMOOpraHu3alluy, CaMOyIIpaBiIeHHsl, 00IIECTBEHHO 3HAUMMOM J1€ATEIbHOCTH;
® TPUBEPKEHHOCTb UAEIM UHTEPHALMOHAIN3MA, APYKObI, paBEHCTBA, B3aUMOIIOMOIIN
HapoJIOB;
® BOCHHUTAHHME YBOXKUTEIHHOTO OTHOIIEHUS K HAI[MOHATIBHOMY JIOCTOMHCTBY JIFOJEH, UX
qyBCTBAM, PEIUTHO3HBIM YOCKICHHUSIM;
® TOTOBHOCTH OOYYaroIIUXCs MPOTUBOCTOATH UAEOJIOTHH SKCTPEMHU3Ma, HAllHOHAIN3MA,
KceHO(OoOUH; KOPPYIINH; JUCKPUMHUHALIMY 110 COILIMAIBHBIM, PETUTHO3HBIM, PACOBBIM,
HAI[MOHAJbHBIM MTPU3HAKAM U JIPYTMM HETaTUBHBIM COLMAIbHBIM SIBJICHUSIM
1.1.4 JInuyHOCTHBIE Pe3yJbTATHI B c(pepe OTHOMIEHHIT 00yUYAIOIINXCS €
OKPY/KAOIIMMHU JIOJAbMU:
® HPaBCTBEHHOE CO3HAHME U MOBEJCHHE Ha OCHOBE YCBOEHHUS 00OIIEUETI0OBEYECKUX
LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHMSI U IOBEJICHUS B IIOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH U



CIIOCOOHOCTH BECTHU AUAJIOT C APYTUMHU JIIOJbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAHUS,
HAXOJUTh OOIINE IEIH U COTPYIAHUYATD JUISI UX TOCTHIKEHUS;
® [PUHATHE TYMAaHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIBHOE U
T00pOoXKenaTeIbHOE OTHOIIICHHUE K IPYTOMY YEIIOBEKY, €r0 MHCHUIO, MUPOBO33PEHUIO;
® CIOCOOHOCTH K COTIEPEKUBAHUIO ¥ (POPMHUPOBAHKE TO3UTUBHOTO OTHOIICHHUS K JIFOMISIM, B
TOM YHCJI€ K JINIIaM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBSI M MHBAJIUIaM; OepeKHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHUE K (PU3MUECKOMY U TICHXOJIOTHUECKOMY
3I0POBBIO APYTUX JIFO/IEH, YMEHUE OKAa3bIBaTh MIEPBYIO ITOMOIIb;
e (dopMuUpOBaHUE BHIPAXKEHHOH B MOBEACHUH HPABCTBEHHOMN MO3UIMH, B TOM YHCIIE
CrOCOOHOCTHU K CO3HATEIIbHOMY BBIOOpPY A00pa, HPAaBCTBEHHOTO CO3HAHMS U MOBEICHUS HA
OCHOBE YCBOEHHUS 00I1eUeI0BEYECKUX LIEHHOCTEH U HPaBCTBEHHBIX YyBCTB (YECTH, OJITa,
CIPaBEIMBOCTH, MIJIOCEPIUS U APYKETO0us);
® pa3BUTHE KOMIIETEHIIUNA COTPYTHUYECTBA CO CBEPCTHUKAMU, JEThMHU MJIAIIETO BO3PACTa,
B3pPOCIJIBIMU B 00pa30BaTeIbHOM, O0IIECTBEHHO MOJIE3HON, Yy4eOHO-UCCIIe0BATEIbCKOM,
MPOEKTHOM U JIPYTUX BUAAX ACATEIHHOCTH.
1.1.5 JInuHOCTHBIE pe3yJbTaThl B cepe OTHOMICHNH 00yYAKIIHUXCH K
OKpY:KaloleMy MUpY, "KUBOH NpUpo/e, Xy10:KeCTBEHHO| KYJIbType:
® MHUPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTb K HAyYHO-TEXHUUECKOMY TBOPUECTBY, BJIaJICHUE JOCTOBEPHOM
uH(opMaImeit o nepeaoBbIX TOCTUKEHUAX U OTKPBITUSX MUPOBOM U OT€YECTBEHHOU
HayKH{, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTpOICTBE MHUpa U O0IIECTBa;
® TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CAMOOOPa30BaHUIO, HA
MPOTSHKEHUHU BCEH JKU3HU; CO3HATEIIBHOE OTHOIIIEHNE K HETIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIENHOM npodeccroHanbHON U 00IIECTBEHHON AeSITENbHOCTH;
® OSKOJIOTUYECKas KyJabTypa, OepeskHOEe OTHOILIEHUS K POAHOM 3emiie, IPUPOJHBIM OOraTcTBaM
Poccun u mupa;
® TIOHMMaHUE BIMSHUS COIMAIBHO-3KOHOMUUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U
COIMAILHOM Cpe/ibl, OTBETCTBEHHOCTD 32 COCTOSIHUE MPUPOIHBIX PECYPCOB;
® YMEHHS M HaBBIKM Pa3yMHOTO MIPUPOAOIIOIH30BAHUS, HETEPITMMOE OTHOIIICHHE K
NENCTBUSAM, IPUHOCSIIIUM BpEJl SKOJIOTHH; MPUOOPETEHHE OTBITa SKOJIOTO-HAIIPaBICHHOM
NesTeTbHOCTH;
® HCTETHYECKOE OTHOIICHUS K MUPY, TOTOBHOCTb K 3CTETUUECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.
1.1.6 JInunocTHBIE pe3yJabTaThl B cepe OTHOIIEHUH 00y4AIOIINXCS K CeMbe U
POAUTEIAM, B TOM YHCJE OATOTOBKA K CEMEHHOM KU3HM:
® OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHS
IICHHOCTEH CeMEHHOMN JKU3HU;
® TIOJIOKUTEIBHBIN 00pa3 ceMbU, POAUTENHCTBA (OTIIOBCTBA U MAaTEPUHCTBA),
WHTEpUOpU3ALUS TPAJAULIMOHHBIX CEMENHBIX IEHHOCTEH.

1.1.7 JImuHoCTHBIE pe3yJbTaThl B cepe OTHOIICHUSI 00y4alOUIUXCH K TPYLY, B cepe
COIUATIbHO-)KOHOMUYECKUX OTHOIIEHUI

e yBa)X€HHUE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3all[UTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBIN BBIOOp OymyIel npodeccuu Kak MyTh U cocod peann3anuu cOOCTBEHHBIX
YKU3HEHHBIX TUTAHOB;

® TOTOBHOCTH OOYJAIOIINUXCS K TPYIAOBOH MPOQeCCHOHATHHON ASSITEILHOCTH KaK K
BO3MOYKHOCTH YYaCTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MTPOOIIEM;

® NOTPEOHOCTH TPYAUTHCS, YBAKEHUE K TPYILY U JIOISM TPYIa, TPYIAOBBIM JOCTHKEHUSM,
J00pPOCOBECTHOE, OTBETCTBEHHOE ¥ TBOPUECKOE OTHOIICHHE K PA3HBIM BHJIaM TPYIOBOU
e TeNIbHOCTH;



® T'OTOBHOCTH K CaMOOGCHY)KI/IBaHI/IIO, BKJIrO4as 06yquMe U BBIITIOJIHCHUEC JOMAITHUX
00s13aHHOCTEIA.
1.1.8 JInuHOCTHBIE pe3yabTaThl B cepe pusnueckoro, ncMXoJ0rn4ecKoro,
CONMAJBHOTO U AKAJTEeMUYECKOT0 0J1aronoTyyus 00y4arouuxcs:
e (usHYECKOe, HMOIIMOHATBHO-TICUXOJIOTHYECKOE, COIIMATbHOE O1aronoayyne 00yaronuxcs
B )KM3HH 00pa30BaTeIbHOI OpraHU3allny, OIIyIIEHHE JeThMU 0€30IIaCHOCTH U
MICHXOJIOTUYECKOTo KoM(popTa, HHPOPMALTMOHHON OE30MACHOCTH.

1.2 MeranpeamerHble.
MeramnpeameTHble pe3yabTaThl 0CBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
MIPEICTABIICHBI TPEMS TPYyNIaMu YHHUBEPCANbHBIX YueOHBIX AciicTBul (Y VY]I).
1.2.1 PerynsiTUBHbIe YHHBepcaJlbHbIe yueOHbIe 1elHCTBUS
BbInyCKHUK HAYYUTCS:
® CaMOCTOSITEJIHO OIIPEIENIATh LIEIH, 3a1aBaTh IapaMEeTPbl U KPUTEPHUH, II0O KOTOPBIM MO>KHO
OIPEAEIUTD, YTO LENIb JOCTUTHYTA;
® OlIEHUBATh BO3MOXKHbIE MOCIEICTBUS JOCTUKEHUS MIOCTABJICHHON LIENIH B JESTEIbHOCTH,
COOCTBEHHOM XHU3HU U )KU3HU OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASICh HA COOOPA)KEHUSIX ITUKU
U MOpaJy;
® CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33]]a4H B 00Pa30BaTEIbHON IEATEIFHOCTH U
YKU3HEHHBIX CUTYyalUsIX;
® OLICHMBATh PECYPCHI, B TOM YHUCIIE BPEMs U Jpyrue HeMaTepHalbHble peCypchbl, HEOOXOUMBbIE
JUISL JOCTUKEHUS TIOCTABJICHHOW LIENH;
e BBIOMpATh MYTh AOCTHKEHMS L€, IJIAHUPOBATh PELICHUE IIOCTABIEHHBIX 3a/1ay,
ONTUMU3HUPYsI MaTepUajbHble U HEMATEPUAJIbHBIE 3aTPaThl;
® OpraHu30BbIBaTh 2(P(PEKTUBHBIN TOUCK PECYpPCOB, HEOOXOIUMBIX ISl TOCTHIKEHHS
IIOCTABJIEHHOM LIETIH;
® COIIOCTaBJIATH ITOJIyYEHHBIN PE3yJbTaT AEATEIbHOCTH C IOCTABIEHHON 3apaHee LETbIO.
1.2.2 Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUSA
BeinycKHMK Hay4YuTCH:
® 1CKaTh M HAXOAUTh OOOOIIEHHBIE CITOCOOBI pelIeHus 33/1a4, B TOM YHCJIE, OCYIIECTBIATh
pa3BepHYTHIN MHPOPMALIMOHHBINA MOUCK U CTAaBUTh HA €T0 OCHOBE HOBBIE (yueOHbBIE 1
NI03HABaTeNbHbIC) 3a/1a4H;
® KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATh MHPOPMAIUIO C Pa3HbIX MO3ULINH,
pacrno3HaBaTh U (UKCHPOBATh MPOTUBOPEUMS B MHPOPMALIMOHHBIX HCTOUHUKAX;
® JICTOJIb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMaTUYECKUE CPECTBA JIJIS IPEACTABICHUS
CYILECTBEHHBIX CBSI3€1 U OTHOILLEHUH, a TAK)KE POTUBOPEYMHL, BHISIBICHHBIX B
MH(OPMAIIMOHHBIX HCTOYHHUKAX;
® HaXOAWUTh U MPUBOAUTH KPUTUUECKUE apIyMEHThI B OTHOIIEHUHU JEHCTBUM U CYXACHUN
JIPYToro; ClIOKOMHO U pa3yMHO OTHOCUTBHCS K KPUTUUECKUM 3aMEUaHusIM B OTHOIICHUU
COOCTBEHHOTO CYXJIEHHsI, PACCMaTPHUBATh X KaK pecypc COOCTBEHHOTO pa3BUTHS;
® BBIXOJMTH 32 PAMKH y4eOHOr0 MpeMeTa U OCYLIECTBIATh LieIeHANPaBIeHHbIN TOUCK
BO3MOYKHOCTEH JUIsl IIMPOKOTO IEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBUS;
e BBICTpanBaTh WHIUBUAYATbHYIO 00pa30BaTeIbHYI0 TPACKTOPHUIO, YUUTHIBAs OTPAaHUUEHUS CO
CTOPOHBI JIPYI'MX YYaCTHUKOB U PECYPCHBIE OIPaHUYECHUS];
® MEHATH U YAEPKUBATh pa3HbIE NO3ULMHU B [I03HABATEIBHON AESITEIBHOCTH.
1.2.3 KomMyHHKaTHBHbIE YHUBEpPCAaJIbHbIe Y4eOHble 1eiicTBUSA
BoinmyckHUK Hay4YnTCS:
® OCYIIECTBIISATH JIEJTOBYI0O KOMMYHUKAIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMH (Kak
BHYTpH 00pa30BaTeIbHON OpraHU3aIliy, TaK 1 3a €€ MpeIesiaMu ), ToJ0MPaTh MapTHEPOB
JUISL 1ETI0BOI KOMMYHMKALIMU UCXO/S U3 COOOpaKEHUH pe3ynbTaTUBHOCTH
B3aUMOJICHCTBHSI, 4 HE TUYHBIX CUMIIATH;



® TIpU OCYLIECTBICHUH I'PYMIIOBOM paObOTHI OBITh KaK PyKOBOJIUTEIEM, TaK M YICHOM KOMaHIbI
B Pa3HBIX pOJIsiX (TeHepaTop UAeH, KPUTHK, UCIIOTHUTENb, BEICTYMAIONINMA, 3KCIIEPT U T.1.);

® KOOPAMHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUSIX PEaIbHOT0, BUPTYaJIbHOTO U
KOMOMHUPOBaHHOI'O B3aUMOJCHCTBHUS;

® DA3BEPHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUYKY 3PEHHs C UCIIOIb30BAHUEM aJCKBATHBIX
(YCTHBIX U MNCbMEHHBIX) SI3IKOBBIX CPEJICTB;

® pacro3HaBaTh KOH(DIMKTOTCHHBIE CUTYAIlMH U MPEIOTBPAIIaTh KOH(IUKTHI 0 MX aKTHBHON
(a3bl, BBICTpauBaTh JEJI0BYI0 U 00pa30BaTEIbHYI0 KOMMYHHUKALIMIO, U30erast JMYHOCTHBIX
OLICHOYHBIX CYKJICHUM.

1.3 IlpenmeTHbIe.

B pe3yabrare uzyueHusi yueOHOro npeamMera « XuMHs» Ha YPOBHeE CpPeJHEro o01ero
o0pa3zoBaHus:
BorinyckHuK HA 6230BOM YPOBHE HAYUMTCS:

-pacKpbIBaTh Ha MPUMEPAX POJIb XUMHH B (DOPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTUHBI

MHpa U B IPAKTUYECKOM JIEATEIbHOCTU YEJIOBEKa;

JIEMOHCTPHUPOBATH HA IPUMEPAX B3aUMOCBSI3b MEXKIY XUMHUEH U APYTUMH €CTECTBEHHBIMU
HayKaMH;

pacKpbIBaTh Ha MIPUMEPAX MOJIOKEHUSI TEOPUH XUMHUUECKoro cTpoerust A.M. bytneposa;

noHuMaTh ¢pusndeckuid cmbici [lepuomnueckoro 3akona J[.M1. MeHeneeBa 1 Ha €ro OCHOBE
00BSCHATH 3aBUCUMOCTh CBOMCTB XUMHUECKUX JIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB OT
3JIEKTPOHHOIO CTPOEHHUS aTOMOB;

OOBSACHATH MPUYMHBI MHOTOOOpa3ns BEIIECTB HA OCHOBE OOIIUX MPEACTABICHUN 00 UX
COCTaBE€ U CTPOCHUH;

MPUMEHSTD MMPABUIIA CUCTEMATUUYECKON MEXKTyHAPOIHOM HOMEHKIIATYPhl KaK CPEeICTBa
pa3inyueHus U UICHTU(UKAIIUY BEIIECTB 110 UX COCTaBy U CTPOCHUIO;

COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIBI OpraHUYECKHUX BEIIECTB KaK HOCUTENCH
nH(GOpPMAIUHU O CTPOSHUU BEILIECTBA, €r0 CBOMCTBAX U MPUHAICKHOCTU K ONPEEIIEHHOMY
KJIACCY COECMHEHUN;

XapaKTepU30BaTb OPraHMUECKUE BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM,
yCTaHABIUBATh IPUYUHHO-CJICICTBEHHBIC CBA3U MEXAY JaHHBIMHU XapaKTePUCTUKAMHU BEIIECTBA,;

MPUBOUTH IPUMEPHI XUMUUYECKUX PEAKIINI, pACKPBIBAIOIINX XapaKTepHbIE CBOMCTBA
TUMHUYHBIX MPEACTAaBUTENICH KJIACCOB OPTAaHMYECKUX BEIIECTB C IEIbI0 UX WACHTU(DUKALINH U
00BsICHEHHsI 00J1aCTH IPUMEHEHNS,

MIPOTHO3UPOBATH BO3MOXKHOCTh MTPOTEKAHUS XUMHUECKUX PEAKIIMN Ha OCHOBE 3HAHUN O THIaX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PeareHTOB U X PEAKIIMOHHOM CTOCOOHOCTH;

WCIIOJIH30BaTh 3HAHUS O COCTABE, CTPOEHUU U XMMHUYECKUX CBOMCTBAX BEIICCTB IS
0€30MacHOr0 MPUMEHEHHSI B IPAKTUUYECKOHN JeITeIbHOCTH;

MIPUBOIUTH IPUMEPHI MTPAKTUYECKOTO UCTIOIB30BAHMS MPOAYKTOB MEPEpadOTKH HEPTH U
MIPUPOTHOTO T'a3a, BBICOKOMOJIEKYISIPHBIX COETUHEHHH (MTOMUATHIICHA, CHHTETUYECKOTO KaydyKa,
alleTaTHOT'O BOJIOKHA);

MIPOBOJUTH OMBITHI 0 PACIIO3HABAHUIO OPTAHUYECKUX BEIIECTB: MIMLEPUHA, YKCYCHOM
KHCJIOTBI, HETIPEIEIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmaia, OEJIKOB — B COCTABE MUIIEBBIX MPOTYKTOB
1 KOCMETUYECKHUX CPEJ/ICTB;

BIIAJICTh MIPABWJIAMH M IIPUEMaMH 0€3011acHON PaboThl ¢ XUMUYECKIUMH BEIICCTBAMU U
J1a00paTopHBIM 000PYI0BaHUEM;

YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM PEaKITUH ¥ CMEIICHHS] XUMHYECKOTO
paBHOBECHS OT Pa3NUYHBIX (PAKTOPOB C IENBIO OMPEIEICHUS ONTUMAIBHBIX YCIOBHIA
MPOTEKAHUSI XUMHUYECKHUX TTPOIIECCOB;

MPUBOIUTH IPUMEPHI TUAPOIIN3A COJIEH B MOBCETHEBHOM )KU3HU YEJIOBEKA;

MIPUBOIUTH MIPUMEPHI OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIUNA B IPUPOJIE,
MPOU3BOICTBEHHBIX NPOLlecCaxX U KUZHEIEATETbHOCTH OPraHU3MOB;

MIPUBOAXUTH MPUMEPHI XUMHUUECKHUX PEAKINN, paCKPBHIBAIONINX OOIINE XMMUYECKHNE CBOWCTBA MPOCTHIX



BEILIECTB — METAJUIOB U HEMETAJIJIOB;

IIPOBOJIUTH PACUETHI HA HAXOXKJCHHE MOJIEKYIIIPHON (hOpMYJIbl YIIIEBOIOPO/IA MO MPOAYKTaM
CrOpaHus U 10 €ro OTHOCUTEIbHON MJIOTHOCTU U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJAIIUX B €r0
COCTaB;

BJIAJICTh MIPaBUIAMH OE30IaCHOTO 0OpaIleHHs ¢ €IKUMHU, TOPIOYMMH U TOKCHYHBIMHU
BEIIECTBaMHU, CPEJICTBAMU OBITOBOI XUMUWU;

OCYILECTBIIATH IOUCK XUMUYECKOW HH(POPMAIIUH 110 Ha3BaHUSAM, UACHTU(DHUKATOpAM,
CTPYKTYPHBIM (hOpMyJiaM BEILIECTB;

KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATh XMMUYECKYIO HH(OPMALINIO, COIEPIKAILYIOCS B
COOOILIEHUSAX CPeICTB MaccoBor nHpopMaiuu, pecypcax HTtepHera, Hay4dHO-OMYISIPHBIX
CTaThsIX C TOUKH 3PEHUSI €ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISIX BBISBIEHUS OLIMOOYHBIX
CyXAeHU U (OpMUPOBaHUS COOCTBEHHOM MO3UIUY;

NPEACTaBIATh MyTH PEHICHUs TII00ATBHBIX TPO0IIeM, CTOSIINX MEPe]] YEIOBEUECTBOM:
9KOJIOTUYECKUX, YHEPIreTUUECKUX, CHIPbEBBIX, U POJIb XUMUH B PELICHUH 3THX MPOOIIEM.

BbinycKkHHK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCSI:

ULTIOCIPUPOBAMb HA NPUMEPAX CAHOBLEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU
HA PA3IUYHBIX UCHOPUYECKUX IMANAX ee PA3GUMUSL

UCNONBL306AMb MEMOObL HAYYHO20 NOZHAHUS NPU BLINOHEHUU NPOEKMO8 U YYeOHO-
UCCTe008AMENbCKUX 3A0aY NO UYYEHUIO CBOUCME, CROCOO08 NOJYYeHUs. U PACHO3HABAHUS
OP2AHUYECKUX 8elecm8;

00BACHAMb NPUPOOY U CROCOOBI OOPABOBAHUSL XUMUYECKOU CE:3U. KOBALEHMHOU (NOJSPHOL,
HEeNoJIAPHOLL), UOHHOU, MEMAIUYECKOU, 8000POOHOU — C Yebl0 ONpedeleHUst XUMUYEeCKOU
AKMUBHOCMU 8EUeCmE;

YCMAHABIUBAMb 2EHEMUUECKYIO C8513b MeHCOY KIACCaMU OP2AHUYECKUX 8elyecma OJisl
000CHOBAHUSL NPUHYUNUATILHOU 803MONCHOCTIU NOTYYEHUSL OPCAHUYECKUX COCOUHEHUT 3A0AHHO20
cocmasa u CmpoeHust;

YCMAHABIUBAMb B3AUMOCEA3U MeNCOY hakmamu u meopuetl, RPULUHOU U C1eOCmEUeM npu
auanuse npooIeMHbIX CUMYayull U 060CHOBAHUU NPUHUMAEMBIX PEUEHUN HA OCHO8E XUMUYECKUX
3HAHUIL.

1.3.1 IIpeamernsie 10 knacc.
BbinyckHuk Ha 6230BOM YPOBHE HAY4YHTCH:

-pacKpbIBaTh Ha IPUMEPAX POJIb XUMHUU B (POPMHUPOBAHUH COBPEMEHHOI HayYHOM KapTHUHBI

MHUpa U B IPAKTHUECKOM 1A TEIbHOCTH YEJI0BEKa,

JEMOHCTPUPOBATh Ha IPUMEPaX B3aMMOCBA3b MEXKy XUMUEN U IPYTMMH €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUHU XUMU4ecKkoro crpoeHus A.M. bytneposa;

OOBSICHATH MPUYMHBI MHOT000pa3us BELIECTB HA OCHOBE OOIMX MPEACTaBICHUIN 00 UX
COCTaBE U CTPOCHUU;

INPUMEHSTH [TPaBUJIa CUCTEMATUYECKON MEXTyHApPOJHOM HOMEHKIATyphl KaK CpE/ICTBa
pa3InyeHus ¥ UICHTU(UKAIIMY BEIIECTB IO UX COCTABY U CTPOEHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIBI OPIraHUYECKHUX BEIECTB KaK HOCUTEIEH
MH(pOpPMaIMHU O CTPOSHUU BEILIECTBA, €r0 CBOMCTBAX M MPUHAJIEKHOCTH K ONPEEIIEHHOMY
KJIACCY COCMHEHUN;

XapaKTepH30BaTh OPraHMYECKHE BELIECTBA 0 COCTAaBY, CTPOCHUIO U CBOMCTBAM,
YCTaHABJIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXK]y JaHHBIMH XapaKTEPUCTUKAMM BEIIECTBA;

MPUBOAMUTDH MPUMEPHI XUMHUUECKUX PEaKLni, paCKpPbIBAIOIINX XapaKTepHbIE CBOMCTBA
TUIMYHBIX MIPEJICTAaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB C LIEIbI0 UX HJICHTU(DUKALIUN U
00bsICHEHHSI 00J1aCTH TPUMEHEHHS,

IIPOrHO3MPOBATh BO3MOKHOCTbH IIPOTEKAHUS XMMHUECKUX PEAKIUI HA OCHOBE 3HAHUM O THUIIaX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHOM CIIOCOOHOCTH;



HCTIONb30BATh 3HAHUS O COCTaBE, CTPOCHUH U XUMHYECKHX CBOMCTBAX BEIIECTB IS
0€30I1aCHOTO IMPUMCHCHUS B HpaKTI/I‘IeCKOI‘/JI ACATCIIbHOCTH,

HPUBOAUTH ITPUMEPHI TPAKTUYECKOTO MCIOIb30BaHUS MIPOILYKTOB NepepaboTku HedTH n
IMPpUPOAHOI0 ra3a, BBICOKOMOJICKYJIAPHBIX COGHI/IHCHI/Iﬁ (HOJII/IBTI/IHeHa, CHUHTCTUYCCKOI'O KaydykKa,
alleTaTHOTO BOJIOKHA);

IMPOBOJUTH OMBITHI 11O PACIIO3HABAHUIO OPIraHNYCCKHUX BCUICCTB: INIMIICPHUHA, YKCYCHOﬁ
KUCIIOTHI, HENPEIEIbHBIX )KUPOB, ITFOKO3BI, Kpaxmalia, OEIKOB — B COCTaBe MUILEBBIX IPOIYKTOB
U KOCMETUYECKUX CPE/ICTB;

BJIQJIETh NIPABWJIAMH M IpHEMaMH 0e301acHON paboThl C XUMUYECKUMH BEIIECTBAMH U
1a00paTopHBIM 000PYIOBAHUEM;

IPOBOJUTH PACUETHl HAa HAXOXKICHNE MOJICKYIISIPHON (OPMYIIBI YITIEBOJOPO/IA ITO MTPOIYKTaM
CropaHusd U 110 €ro OTHOCHUTEIBHOM INIOTHOCTH M MaCCOBBLIM J0JIIM 3JIEMECHTOB, BXOOAIIIUX B €I'0
COCTaB;

BJIAJICTh MTPABUIAMH OE30MIACHOTO OOpaIleH s ¢ €IKUMHU, TOPIOYMMH U TOKCHYHBIMHU
BEILIECTBAMH, CPE/ICTBAMU OBITOBOW XUMHU;

OCYILECTBIIATH IOUCK XUMUYECKOW HH(POPMAIIUH 110 Ha3BaHUSAM, UACHTU(DHUKATOpAM,
CTPYKTYPHBIM ()OpMYJiaM BEIIECTB;

KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH XUMHUYECKYIO0 HHPOPMAIIHIO, COIEPIKAIILYIOCS B
COOOIIEHHSAX CPEACTB MaccoBOl MH(popMauu, pecypcax VHTepHETa, HAYYHO-TTOMYISIPHBIX
CTaTbAX C TOUKH 3PpCHUA eCTGCTBeHHO-HaquOfI KOPPEKTHOCTHU B LECJIAX BBIABICHHUA OIITMOOYHBIX
CY)XICHUI 1 GOPMHUPOBAHUS COOCTBEHHOM MO3UIIHH;

IPEICTABIISATH ITyTH PELICHUS [T100aIbHBIX TPOOJIEM, CTOSIILIUX MIEPE] YETOBEUECTBOM:
9KOJIOTHUECKHUX, SHEPTETUYECKHX, CHIPbEBBIX, 1 POJIb XUMHHU B PEIICHUH 3THX IPOOIEM.

BoinyckHuk Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYHTHCS:

UTTIOCMPUPOBAb HA NPUMEPAX CIMAHOBIEHUE U I80TIOYUI0 OP2AHUYECKOU XUMUU KAK HAVKU
HA pa3IuUYHbIX UCIOPUYECKUX IMANAX ee pa3eumusi;

UCNONBL306aMb MEMOObl HAYYHO20 NOZHAHUS NPU bINOTHEHUU NPOEKMO8 U YYeOHO-
uccne0o8amenbCKux 3a0ay no U3Y4eHuio C80tUCma, Cnoco608 NoyueHus U pacno3HABAHUS
Op2aHU4eCcKUx eujecmae,

VCMAHABIUBAMb 2eHEMUUECKVIO C8513b MeNCOY KILACCAMU OP2AHUYECKUX 8eulecms OJis
000CHO8AHUSA NPUHYUNUATILHOU B03MOACHOCMU NOTYYEHUS OP2AHUYECKUX COeOUHEHULl 3A0aHH020
cocmasa u CmpoeHus.;

VCMAaHABIUBAMb 83AUMOCEA3U MeHCOY hakmamu u meopueu, NPUYUHOU U C1e0CMeUem npu
ananuze npooIeMHbIX CUmMyayuti U 060CHOBAHUU NPUHUMAEMBIX PeUleHUll HA OCHO8E XUMUYECKUX
3HAHULL.

1.3.2 Ilpeamertnsie 11 kaace.
BbinyckHuK Ha 0230BOM YPOBHE HAYYHTCH:

®  -pacKkpbIBaTh Ha MPUMEpax pojib XUMHUH B (POPMUPOBAHUU COBPEMEHHON HayYHOMH
KapTUHBI MUPA U B IPAKTUYECKON JIESITETbHOCTH YEeIOBEKa;

JACMOHCTPHUPOBATH HA ITPUMEPAX B3AUMOCBA3b MEKIY XUMHUEH U JAPYIruMHu €CTECCTBEHHBIMU
HayKaMu;

noHuMath ¢pusznyeckuit cmbica [lepuoauueckoro 3akona JI.M1. MenneneeBa 1 Ha €ro OCHOBE
OOBSACHATH 3aBUCUMOCTb CBOMCTB XUMUYECKHX 3JIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT
AJIEKTPOHHOTO CTPOECHUSI aTOMOB;

OOBACHATH MPUUMHBI MHOT0O0Opa3us BEIIECTB HA OCHOBE OOIIUX MPEACTABICHUN 00 UX
COCTaBe U CTPOCHUH;

IIPUMEHATH [TPaBUJIa CUCTEMATUYECKON MEXKTyHAPOJHOW HOMEHKIIATYphl KaK CPE/ICTBA
pas3sinyucHuA 1 I/IJIGHTI/I(I)I/IKaHI/II/I BCIICCTB IO UX COCTAaBYy U CTPOCHUIO,



IIPOrHO3UPOBATH BO3MOKHOCTbD IIPOTEKAHNS XMMHUYECKUX PEAKIIMI Ha OCHOBE 3HAHUH O THUIIAX
XUMHUYECKOH CBS3H B MOJIEKYJIaX PEareHTOB U MX PEAKIIMOHHOM CITIOCOOHOCTH;

MCII0JIb30BaTh 3HAHUS O COCTaBE, CTPOCHUM U XMMHUYECKUX CBOMCTBAX BEILECTB JUIS
0€30MacCHOr0 NPUMEHEHMSI B IPAKTUUECKOM AEATEIbHOCTH;

BJIaJICTh [IPABUIIAMU U IIpUeMaMu 0e30IacHOM paboThl ¢ XUMUYECKUMU BEILIECTBAMU U
1a00paTOpHBIM 000PYIOBAHUEM;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIUU U CMELICHHUSI XUMUYECKOTO
pPaBHOBECHS OT Pa3IMYHbBIX (PAaKTOPOB C LIEIbIO OMPEACTICHHS ONTUMAIBHBIX YCIOBHI
IIPOTEKAaHUSI XUMUYECKUX IIPOLIECCOB;

IIPUBOJUTH IIPUMEPBI TUAPOJIN3A COJICH B IIOBCEIHEBHOM KU3HU YEJIOBEKA;

IIPUBOAMTH IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI B IPUPOJE,
IIPOU3BOJICTBEHHBIX IIPOLIECCAX U KUZHENEATEIbHOCTH OPraHU3MOB;

MIPUBOIUTE TIPAMEPHI XUMHUIECKHUX PEaKIIUN, PACKPHIBAIOIINX OOIIHEe XUMHICCKHE CBOHCTBA IIPOCTHIX
BCIICCTB — MCTAJIJIOB 1 HCMCTAJIJIIOB,

BJIaJICTh MTPaBUIAMH OE30MIACHOTO 0OpaIleH s ¢ €IKUMHU, TOPIOYMMH U TOKCHYHBIMHU
BEIIIECTBAMH, CPEACTBAMU ObITOBON XUMUH;

OCYILIECTBIIATH IOUCK XUMUYECKOW MH(POPMAIIUH 110 Ha3BaHUSIM, UACHTU(DHUKATOpAM,
CTPYKTYpHBIM (hOpMyJiaM BEILLECTB;

KPUTHYECKHU OLIEHUBATh U MHTEPIIPETUPOBATh XMMUUYECKYIO HH(OPMAIUIO, COAEPIKALLYIOCS B
COOOLIEHUAX CPEJCTB MAacCOBOM nH(popManuu, pecypcax MHTepHeTa, Hay4HO-ITOMYJIS PHBIX
CTaThsIX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIE€JISIX BBISBIEHUS OLIMOOYHBIX
CyXJIeHUH 1 GopMHUPOBaHUS COOCTBEHHOM MO3UINH;

NPEACTaBIATh MyTH PEIICHUS IIO0ANBHBIX MPOOJIEM, CTOSIINX MIEPE] YEIIOBEYECTBOM:
9KOJIOI'MYECKUX, FJHEPTETUYECKUX, CHIPbEBBIX, U POJIb XMMHHU B PEILICHUH 3TUX MIPOOIEM.

BoinyckHuK Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHTHCS:

00BACHAMb NPUPOOY U CROCOOBL OOPAZ0BAHUSL XUMUYECKOU CEA3U. KOBALEHMHOU (NOJSIPHOL,
HEeNoJIAPHOLL), UOHHOU, MEMAIUYECKOU, 8000POOHOU — C Yebl0 ONpedeleHUst XUMUYEeCKOU
AKMUBHOCMU 8EUeCME;

YCMAaHABIUBAMb 83AUMOCEA3U MexCOy hakmamu u meopuetl, NPULUHOU U CledCmeuem npu
aumanuze npooOLIEeMHbIX CUMYayull U 000CHOBAHUU NPUHUMAEMBIX PEUUEHUT HA OCHOBE XUMUYECKUX
3HAHUI.

2. Conepsxkanue yueOHOIo npeamera.
ba3oBblii ypoBeHb
OCHOBBI OPraHNYecKoil XUMHUHU

IlosiBneHne 1 pa3BUTHE OPTaHUYECKOW XUMUU KaK Hayku. [Ipenmer opraHnyeckon XuMuu.
MecTo 1 3HaYeHUE OPraHUYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHUE KaK MOPALOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIIACHO UX
BaJICHTHOCTH. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUUECKUX
coenuHeHuil A.M. byTiiepoBa. YriaepoaHblil CKeJIET OpraHuYecKoi MoseKyJisl. KpaTHOCTB
XUMHYECKOMW CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYII.
Nzomepust u nuzomepsl. [lonstue o pyHkumonansHou rpynne. [IpuHuns! kiaccugukanum
OpraHNYECKHUX COoeMHEeHMNM. CucTeMaTudecKkas MeKIyHapOoHasi HOMEHKIIATypa U IPUHIUIIBI
o0pa3oBaHMs Ha3BaHUI OPraHUYECKUX COETMHEHUH.

Anxkanbl. Cmpoenue monexkynvt memana. I'OMOIOrMYECKUN psij ankaHoB. ['oMouory.
Howmenknarypa. M3oMepus yriepogHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX
CBOWCTB. XMMHUYECKHE CBOMCTBA (Ha MPUMEPe METaHa U 3TaHa): PeaKlUu 3aMeLeHUs
(raoreHUpOBaHKE), AETHAPUPOBAHUS KaK CIIOCOOBI MOTYyUYSHHS BXKHEUIIINX COeTMHEHUN B



OpraHMYecKoM cuHTe3e. ['opeHrne MeTaHa Kak OJIMH U3 OCHOBHBIX MICTOYHUKOB TEILIA B
IPOMBIIIICHHOCTH U ObITy. HaxoskeHue B mpupoie ¥ NpuMEeHEHHe alnkaHoB. [lonamue o
YUKTIOAKAHAX.

Anxensl. Cmpoenue monexkynvl smunena. 'OMOIIOTHYECKUH psJl aJIKEHOB.
Homenknarypa. M3omepus yriepogHoro CKeaeTa v IMOJ0KEeHHs KPaTHOU CBSI3U B MOJIEKYJIE.
XuMHYecKue CBOWCTBA (Ha MpUMeEpe ITHIICHA): peakluy IpUCcOeAUHEHUs (TaloreHupOoBaHue,
euopuposanue, TUIpATaLUs, 2UOPO2AI02eHUPOBaHe) Kak criocol mosydeHus GyHKIMOHATBHBIX
MIPOU3BOJHBIX YIIE€BOAOPOIOB, ropeHus. [lonnmepusanus 3TuaeHa Kak OCHOBHOE HallpaBJICHUE
€ro ucroiab30BaHus. [1oauITHIIEH KaKk KpYITHOTOHHAKHBIN IPOIYKT XUMHUYECKOTO
npousBoJcTBa. [I[pumeHeHue sTuieHa.

Ankanuensl U kayuyku. [IoHsaTue 00 ankagueHax Kak yriieBoaopoJax ¢ AByMs
JIBOMHBIMU cBs3siMU. [lonnmepusanus quBunuia (OyraaueHa-1,3) kak cnocod moaydeHus
CHHTETHUYECKOr0 Kayuyka. HarypanbHblid 1 CHHTETUYECKUI KaydyKU. ByakaHnuzamus Kkay4dyka.
Pe3una. IIpumeHenue kayuyka U pe3uHbI.

Ankunsl. Cmpoenue monekynol ayemuiend. ['OMOIOTHYECKUN S| AJIKUHOB.
Homenkinarypa. 3omepust yriepoaHOro cKeneTa U MOoJ0KEeHUsI KPaTHOW CBSI3U B MOJIEKYJIE.
XuMHYecKue CBOWCTBA (Ha MpUMEPE alleTHIICHA): peakluy TPUCOeANHEHNUs (TaJOreHUPOBaHUE,
euodpuposanue, TUIpaTalis, 2UOPO2aI02eHUPO8aHe) KaK CIioco0 MOMyuyeHuUs: HOJTUMEPOB U
JPYIUX MOJE3HBIX IPOAYKTOB. ['opeHune aljeTuieHa Kak MCTOYHUK BBICOKOTEMIIEPAaTypHOTO
IUTAMEHH I CBapKU U pe3Ku MeTauioB. [IpuMenenue aneruieHa.

Apenbl. beH3ou kak npeacTaBUTENb apOMaTHUECKUX YTIIIEBOJAOPO10B. Cmpoenue
Monexynvl bensona. XUMUUYECKHE CBOMCTBA: PeaKlMy 3aMelIeHus (TaloreHUPOBaHKE) KaK
Croco0 MOy4YeHHs] XUMUYECKHUX CPEJCTB 3aIUTHI paCTEeHU, IPUCOSTUHEHHS (THAPUPOBAHNE)
KaK JI0Ka3aTeJIbCTBO HEMpPEIeIbHOro Xapakrepa Oen3ona. Peakuus ropenus. [Ipumenenue
Oenzona.

Cnuptsl. Knaccudukanus, HOMEHKIATypa, U30MepHsi CIUPTOB. MeTaHO U ATAaHOJ Kak
MPEJICTAaBUTENN MIPEIEIbHBIX OJHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBOMCTBA (Ha MpuMepe
MeTaHoJIa U 3TaHOJIa): B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 yCTaHOBJIEHUS HATMUUS
TUIPOKCOTPYIIIBL, PEAKIIHS C FaJIOT€HOBOIOPOAAMH KaK CIOCO0 MOJIy4YeHUsl paCTBOPUTENEH,
Jeruparanus Kak crnoco0 noiyueHus aTuiaeHa. Peakiyst ropeHus: CoupThl Kak TOILIUBO.
ITpumeHneHne MeTaHosa U dTaHoaa. PU3HOIOrMUECKOE IEHCTBUE METAHOIIA U ATAaHOJIa Ha
OpraHU3M YeJIOBEKA. DTHIICHIIIMKOIb U TJIUIEPUH KaK MPEACTaBUTEIN MPeIeIbHbIX
MHOT'0aTOMHBIX CIIUPTOB. KauecTBEHHas peakiiys Ha MHOTOaTOMHbBIE CITUPTHI U €€ TPUMEHEHNE
JUIsl pacriO3HaBaHMs IJIMIIEPUHA B COCTaBE KOCMETHUECKUX cpeAcTB. [IpakTudyeckoe npuMeHeHne
STUJICHTJIMKOJIS U [JIMLEPHUHA.

®enon. CTpoeHne MoNeKyJbl (heHona. Bzaumnoe enusanue amomos 6 monexyne gheHona.
Xumuueckue ceoilicmea: 83aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM HaAMpuUs, OPOMOM.
[Tpumenenue enona.

Anpaeruasl. Metananb (popmanbpaerun) u dTaHalb (aleTaibAerua) Kak MpeacTaBUTeIn
MpelleNbHBIX anbAeTua0B. KauecTBeHHbBIE peakinyi Ha KapOOHWIBHYIO TPYMITY (peakius
«cepedpsHOro 3epKanay, B3auMoaencTre ¢ ruapokcuioMm Meau (II) u ux npumenenue st
oOHapyXeHUS MPeeNbHBIX aIbJICTHI0B B IPOMBIIIICHHBIX CTOUYHBIX BOJIaX. TOKCHUYHOCTh
anbaeruioB. [lpuMenenue Gpopmanpaeruia u aleraibaeruaa.

Kap6oHoBbIe KHCTOTHI. YKCYCHAs! KUCIIOTA KaK MPeICTaBUTENb MTPeIeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMUYECKUE CBOMCTBA (HA IPUMeEpPEe YKCYCHOM KUCIIOTHI):
peaxkuyu ¢ MeTaaslaMi, OCHOBHBIMU OKCHJAAMH, OCHOBAaHUSIMHU U COJISIMH KaK MOJITBEPK/ICHUE



CXOJICTBA C HEOPraHUYECKUMU KHciIoTaMu. Peakius srepudukanuy kak crnocod noayyeHus
CJIOKHBIX 3(pupoB. [Ipumenenune ykcycHoi kuciotsl. [lpeacraBienue o BBICIIMX KapOOHOBBIX
KHUCJIOTaX.

Crnoxuble 3¢upsl 1 KUpbl. CI0XKHBIE 3PUPHI KaK MPOAYKTHI B3aUMOICHCTBHS
KapOOHOBBIX KUCIIOT CO cupTaMu. [IpuMeHeHue cioxHbIX 3(UPOB B MUIIEBON U ap(HrOMEpHOA
IPOMBIIIIIEHHOCTH. JKHUpPBI KaK CJI0KHBIE H3(UPBI INIULEPUHA U BBICIIUX KApOOHOBBIX KUCIIOT.
PacTturenbHble U )KUBOTHBIE XKUPBI, X COCTaB. Pacrio3HaBaHUE pacTUTENIBHBIX KUPOB Ha
OCHOBAHMHU UX HENpeseNnbHOro xapakrepa. [Ilpumenenue xxupos. ['Uponn3 niM oMbuieHUEe
AKHUPOB KaK CIIOCOO MPOMBIIIICHHOI'O MOJIy4Y€HUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. MbLi1d
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOIoIIHe CBOWCTBA MbLIA.

VYraeBoasl. Kinaccudukanms yriaeBogoB. Haxoxnenue yriaeBogoB B npupoje. I moko3a
Kak anpaerungocnupt. bpoxkenue rimoko3sl. Caxapo3sa. [ uopoaus caxaposwl. Kpaxmain u
IEJUTI0JI03a KaK OMOJIOTHYECKUE TTOIMMEPbl. XUMHUECKUE CBOMCTBA KpaxMalia M LEJUTI0I03bI
(ruaposan3, KauecTBEHHas peakiys ¢ HOJOM Ha KpaxMall U ee IPUMEHEHHE JJIs OOHApY KEHUsI
KpaxmaJia B IpoyKTax nuranus). [lpumenenue u 6uonornyeckas poib yrieBoaos. [lonstue o6
HCKYCCTBEHHBIX BOJIOKHAX HA IPUMEpE alleTaTHOI'O BOJIOKHA.

WnenTudukanys opraHn4eckux CoelMHeHUN. [ enemuueckas cea3b mexcoy Kiaccamu
opeaHudeckux coeourenuu. TUNbl XUMUYECKUX peakluii B OpraHUYECKON XUMUH.

AMuHOKHCHOTHI U Oenkn. CocTaB M1 HOMEHKIIATypa. AMHHOKHUCIIOTHI Kak aM(oTepHbIe
opranuueckue coequHenus. [lentuanas csa3p. buonornueckoe 3HaueHne -aMUHOKUCIIOT.
O6uiacTi NprMeHEeHUs: aMUHOKHCIIOT. benku kak npupoansie ouonoaumepsl. CocTaB U CTPOCHUE
6enKoB. XMMHUECKHE CBOMCTBA OENIKOB: THAPON3, NeHarypauus. OOHapy)eHue OEIKOB MpH
IIOMOILM Ka4eCTBEHHBIX (LIBETHBIX) peakuuil. [IpeBpaiienus OenkoB NUILK B OpraHu3Me.
buonoruueckue ¢pyHKIUU OEIKOB.

Teopernueckue 0CHOBbI XHMHMH

Crpoenue BemectBa. CoBpeMeHHasi MO/IEb CTPOSHHSI aTOMa. DJIEKTPOHHAs
KoH(urypauus aroma. OchogHoe u 8030ydcoenHvle cocmoanus amomos. Knaccupukanus
XHUMHYECKUX 3JIEMEHTOB (8-, P-, d-251eMeHThI). OCOOCHHOCTH CTPOSHHS SJHEPTETUIECKUX
ypoBHe# atToMoB d-35eMeHToB. [leprnonnueckas cuctema XumMuueckux saemeHToB J[. 1.
MenpeneeBa. @usnueckuii cmbich [lepuoanueckoro 3akona [I.1. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB U UX COEAMHEHUH 10 IEPUOJAaM U IpyIIaMm.
DNEeKTpOHHas MPUPOIa XUMHUYECKOM CBSI3U. DNEKTPOOTPULATENbHOCTh. BHUIbI XUMUUECKON
CBsI3U (KOBaJICHTHAs, HOHHAs, METAJJIMUECKasi, BOAOPOAHAs) U MEXaHU3MBI €€ 00pa30BaHuUs.
Kpucmannuueckue u amopgpnvie éewgecmea. Tunvl Kpucmaniuyeckux peulemox (amomuas,
MONEKYNAPHAS, UOHHASA, MEMANTUYECKas). 3a6UCUMOCTb PUULECKUX CEOLICME Geujecmea om
muna Kpucmaniuyeckou pewemxu. IIpyunHbl MHOrooOpas3us BEIIECTB.

XuMuyeckue peakiiuy. ['oMmoreHHbie U rereporeHnble peakunu. CKOpoCTh peakiuy, ee
3aBHCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB: MPUPO/IbI PEATUPYIOLIUX BEIECTB, KOHIIEHTPAIUH
pearupymoIux BEeIEeCTB, TEMIIEPATYpPhl, TUIOIIAIN PEAKIIMOHHOW TOBEPXHOCTH, HAIMYMS
KaTayimzaropa. Posib KaTanu3aTopoB B IPUPOE U MPOMBIIUIEHHOM IPou3BocTBe. OOpaTUMOCTh
peaknuii. XMMUYEeCKOe paBHOBECHE U €r0 CMEIIeHUE MO JeHCTBUEM pa3InyHbIX (DaKTOPOB
(KOHIIEHTpalMs PeareHTOB WK MPOAYKTOB pEakiMHy, JaBJIeHHUE, TEMIIEpaTypa) A CO3JaHNs
ONTUMAJIBHBIX YCIOBHUM MPOTEKAHUS XUMHUECKHUX MPOLECCOB. Jucnepcubie cucmemvl. [lonamue
o0 Koanouoax (301u, eenu). Mcmunnvie pacmeopsi. Peakuiu B pacTBopax 3JIeKTPOIUTOB. pH
pacTBoOpa Kak Ioka3aTresb KUCIOTHOCTH cpebl. [ uaponus coneid. 3HaueHne ruipoiinza B
Ouonoruueckrux oOMeHHBIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU B



MIPUPO/IE, MPOU3BOICTBEHHBIX MIPOIIECCaX U KU3HEACATEIHHOCTH OPraHu3MoB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE CBOMCTBA MPOCTHIX BEIMIECTB — METAJUIOB TJIABHBIX U TTOOOYHBIX TOATPYTIIT
(Menp, jKeme30) U HEMETAJIOB: BOJOPO/Ia, KUCIOPOa, TAIOTeHOB, Cephl, a30Ta, Gocdopa,
yraepoaa, kKpeMuusi. Kopposwusi MeTaioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT
KOPPO3UH. DIeKmpou3 pacmeopos u pacniagos. Ilpumenenue snekmpoausa 6
NPOMBLULTIEHHOCTIU.

XuMHA 4 KH3Hb

Hay4nple MeToapl TO3HaHUS B XUMHH. VcTouHMKN XumMudeckoi nadopmaruu. [Touck
nH(pOpMaIuy 1Mo Ha3BaHMM, HACHTH(PHUKATOPAM, CTPYKTYpHBIM (hopmyiiam. MoaenupoBaHue
XUMUYECKHUX MPOLIECCOB U ABJICHUM, XUMUUECKUN AHAIU3 U CUHME3 KaK METOJIbl HAyYHOTO
MMO3HAHMUS.

Xumus 1 310poBbe. JlekapcTBa, (hepMEHTHI, BATAMHHBI, TOPMOHBI, MUHEPATHHBIC BOJIBI.
[IpoGnembl, cBsI3aHHBIE C TPUMEHEHUEM JICKAPCTBEHHBIX MpernapaToB. BpenHbie MpUBBIUKU U
(hakTOophI, pa3pylIaroIIKe 310pOBbe (KypeHHE, YIIOTPEOICHUE AIKOTOJIsl, HAPKOMAHHS ).
PanmonansHoe nutanue. Iluwesvie 0obasku. OCHOBbI NUULEBOT XUMULL.

XuMHus B TOBCEIHEBHOM ku3HU. Motoue u yuctsmue cpeactsa. Cpedcmea 60pvowbi ¢
ObIMOBLIMU HACEKOMBIMU: peneienmsl, uncekmuyuowvl. CpencTBa TMUYHON TUTUEHbI U
kocMmeTHKu. [IpaBuna 6e3onacHol pabOThI C €IKUMHU, TOPIOYMMH U TOKCHYHBIMH BEILIECTBAMU,
CpeIcTBaMU OBITOBON XHMUHU.

XUMHUS U CelIbCKOe X03sicTBO. MUHEepallbHbIE U OpraHudeckue yaoopenus. Cpencraa
3aIIUTHl PACTCHUM.

Xumus U 3HepreTuka. [IpupoHbie ICTOUYHUKH YIiIeBO10pOoa0B. [Ipupoanslii u
MO THBINA HE(TSAHOM ra3bl, UX COCTAaB M UCIOIb3oBaHue. CocTaB HePTH U ee mepepadoTKa.
Hedrenpoaykrsl. OxTaHoBoe uncio 6en3uHa. OxpaHa OKpykaroliei cpelibl mpu
HedTenepepaboTKe U TPAHCTIOPTUPOBKE HEPTEPOAYKTOB. ABTEPHATUBHBIE HCTOUHUKHI
SHEPIUH.

Xumus B ctpoutenberse. Llement. beron. [log0op onTUManbHBIX CTPOUTENBHBIX
MaTEpUaJIOB B MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA.

XUMHUS U 3KOJIOTHs. XUMHUECKOE 3arps3HEHHE OKPYKAIOLIEH cpeibl U €ro MOCIECTBUS.
Oxpana rugpocdepsl, TOUBbI, aTMOC(hEpbI, (PIOPBI U PayHbI OT XUMHUUECKOTO 3arps3HEHUS.

CnHCOK KOHTPOJBbHBIX PadoT 10 TeMaM:
10 knacc:
1. «Teopust XMMHYECKOTrO CTPOCHUS OPTaHUYECKUX BEUIECTB. Y TJIEBOAOPOIBD»
2. «Kucnopogoconepxaiiue opraHmyeckie coequHeHns. A30TcoiepKaliue OpraHuyeckue
COETMHEHUS»
11 xnacc:

=

((TCOpeTI/ILIGCKI/Ie OCHOBBI XUMHN)
«Heopranuueckasi XuMus»
Cnncok npakTu4eckux pador:
10 xmacc:
[TomyuyeHue 3THIIEHA U U3yUYEHUE €r0 CBONCTB.
[TonmyyeHue yKCyCHOM KUCIOTHI U U3yYEHHUE €€ CBOMCTB.
PemeHHe 3KCHepI/IMeHTaJ'H)HBIX 3a1a4 Ha pacnosﬁaBaHMe OpFaHI/IquKI/IX BCIICCTB.
Pacno3naBaHme miacTMacc U BOJIOKOH.
11 xnacc:
1. Unentudukainus HEOPraHUYECKUX COSTUHEHUH.
Pemenune skcriepruMeHTATBHBIX 33124 TT0 TeMe «MeTasuib.
3. PemieHnue skcniepUMEHTANBHBIX 3a/1a4 10 Teme «Hemeramisny.
Cnucok 1a00paTOPHBIX ONBITOB:
11 knace:

N

NS

no



1. Touxka pocrta. «OnpeaeneHue TeMnepaTypsl IJIABJEHUS U KPUCTALIM3ALUA

MeETaJJ1a

2. Touka pocta. «3yyeHue 3aBHCUMOCTH PACTBOPHUMOCTH BelIeCTBA OT

TeMIepaTypbh»

3. Touka pocra. «Onpenesenune pH B pa3HbIxX cpegax»
Cnncok 1eMOHCTPAIMOHHBIX IKCIIEPUMEHTOB:

11 kaacc:

1.Touka pocra. Touka pocta. [eMOHCTPALMOHHBINH IKCIIEPUMEHT «3aKOH COXpPaHEHHSI

MAacCChbl BEIIECTB»

3. TemaTnueckoe MJIAHMPOBAHME.
10 kaacc (1 yac B Henesro, 34 yaca B ron)

Ne Ha3Banue pa3nesna, TeMbl OcHOBHOE co/iep:KaHue 10 TeMaM KoanuecTBO
pasjiea, 4yacoB Ha
TeMbl U3ydeHue
pazaeJa,
TeMbI
l. TeopeTnyeCKHH OCHOBBI OPraHNYeCKOH XUMUH. 3 yaca
1. Teopus xumuyeckoro crpoenus | [Ipeamer opranudeckoit xumuu. Teopus 3 yaca
OpPTaHUYECKHUX COCAMHCHHIA. XUMHYECKOTO CTPOCHHS OPraHUISCKUX
[Tpupona XUMHUECKUX CBSI3EH. BemiecTB. COCTOSIHUE 3JIEKTPOHOB B aTOME.
DNeKTpOHHAS IPUPOJIa XUMUUYECKUX CBSI3EH
B OpPraHNYECKUX COCIMHECHHUSIX.
Krnaccugukanus opraHuueckux
COCTMHEHU.
1. YrieBoaopoabl 10 yacoB
2. [IpenenbHbIE YIIEBOAOPOAbl — | DIEKTPOHHOE M IPOCTPAHCTBEHHOE 3 yaca
ANKaHBI CTpOEHHE aTKaHOB. [ OMONIOTH 1 U30MephI
alKaHoB. MeTaH - mpocTenmin
MIPEJICTAaBUTENb aJTKAHOB.
3. HenpenensHbie yrneBogopoasl | IloHsTHE 0 HEMpeaenbHBIX YIIAEBOAOPOAax. | 3 gaca
(anmKeHbl, aMKaJANueHbI U aTKUHBI) | AJIKEHBI: CTPOCHUE MOJIEKYJI, TOMOJIOTUS U
nzomepus. [lonydyenue, cBoricTBa U
MPUMEHEHHE ATKEHOB. AJIKAJHEHBI.
AnieTniieH B ero roMOJIOTH.
Ilpaxkmuueckaa pabomahel: Ilonyuenue
Imusena u uzyyenue e2o ceoiicms. O
4, Apensl (apomMaTrueckue benson u ero romonoru. ColictBa 6enzona | 1 yaca
YTJIIE€BOJI0PO/IbI) U €ro TOMOJIOTOB.
5. [TpupoaHbIe HICTOYHUKH U [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB. 3 yaca
nepepaboTKa yriieBoJ0pOI0B [TepepaboTka HedTH.
Konmponvnaa paooma Ne 1: Teopua
XUMUYECKO20 CHIPOECHUA OP2AHUYECKUX
coeouHenuil. Yz2nee000poout
1. Kucsopoacoaep:xamme opranudeckKue coelMHeH st 13 yacoB
6. CnupTsl ¥ GeHOJIBI ‘ OpaHoaTOMHBIE MPEeNIbHbIE CIUPTHI. 3 gaca




[TonydyeHue, XMuMHUUYECKUE CBOWCTBA U
IIPUMEHEHHUE OJHOATOMHBIX ITPEAEIIbHBIX
CIUpTOB. MHOr0aTOMHBIE CITUPTHI.
@DeHOJIBI M ApOMATUYECKHUE CITUPTHI.

Anbneruapl, KETOHBI U
KapOOHOBBIC KHCIIOTHI

KapOonunbHbie coeiMHEHUST — allbJICTUIbI
U KeToHbI. CBOMCTBA U MPUMEHEHHUE
anbaeru1oB. KapOoHOBBIE KUCIOTHI.
XUMHUYECKUE CBOMCTBA U MPUMEHEHUE
OJIHOOCHOBHBIX IPEACIIbHBIX KAPOOHOBBIX
KHCJIOT.

Ilpakmuueckan pabomanNe2:Ilonyuenue
YKCYCHOU KUCTIOMbL U U3YUeHUE ee
ceoiicme O

4 yaca

Cnoxnbie 3¢upsbl. Kupbl

Cnoxunsie 3¢upsl. XKupbl. Moromue
CpEJCTBA.

2 gaca

VrieBoabl

Yraesoapl. ['moko3a. Onurocaxapu/ibl.
Caxapo3a.llonmucaxapuasi. Kpaxmant.
Llennromo3za.

Ilpakmuueckan pabomaNe3: Peuwienue
IKCHEPUMEHMAIbHBIX 3A40a4 HA
pacnoznasanue opzanuyeckux eeuecmes O

4 yaca

V.

A30Tcoaep:Kale OpraHndeckn

€ coeIMHEeHNS

4 yaca

10.

AzoTtcoaepikaiue
OpPraHUYeCKHUe COCMHCHUS

AmuHBl. AMHHOKHUCIIOTEL. benku.
A30TcoaepKallKe TeTepOLMKINYECKUe
coenuHeHus. HykiieMHOBBIE KHCIIOTHI.
Koumponvnaa paboma Ne 2:
Kucnopooocooeprcauiue opzanuueckue
coeounenusn . Azomcooepicawiue
op2anuyecKue coeOutenus

4 yaca

XuMus MoJIMMeEpoB

4 yaca

11.

XuMus NOJMMEPOB

CuHTeTHYeCKHE MOTUMEPBHI.
KonneHcanmoHHbIE TOJIMMEDHI.
[Tenomnactel. HaTypanbHbIN KaydyK.
Cunretnueckue kaydyyku. CUHTETHYECKHE
BOJIOKHA. OpraHuveckasi XuMusi, 4eJIOBEK U
IpUpPOAA.

Ilpakmuueckan pabomaNed:
Pacnosnasanue nnacmmacc u 6010xkon O

4 yaca

UTOoro

34 yaca

11 knace (1 4

ac B Hejaeud1o, 34 yaca B roj)

Ne
pasneia,
TEeMBbI

HasBanue pa3sjaeia, TeMbl

OcHoBHOeE coep:xkaHHe 0 TeMaM

KoaunuecTBo
JacoB Ha
U3ydyeHune
pasneaa,
TeMBI

TeopeaneCKne 3aKOHbI XUMMH.

22 yaca

Baxxueiinime xuMmnuueckue
HOHSTHA U 3aKOHEI

3aKOHBI COXPAHEHHUSI MACChl U SHEPTUU B
xumud. Touka pocra. JleMOHCTpAaIMOHHBIH

Xumuueckui snement. Hyknuasl. U30TombI.

5 JacoB




IKCIIEPUMEHT «3akon COXpPaHCHHUA MACCBI
BemecTB» llepuoanyeckuii 3aKoH.
Pacnipenenenue 35€KTpOHOB B aTOMax
3JIEMEHTOB MaJIbIX U OOJBIINX IEPUOJIOB.
[TonosxeHue B MepuoANYECKON CUCTEME
BOZIOPO/Ia, TAHTAHOUJIOB, AaKTUHOHUIOB U
HCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB.
BaneHTHOCTb U BaJIeHTHBIE BOBMOXHOCTH
atomMoB. PacueTsl Mmaccel (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CJIM OJTHO M3 BEIIECTB JJaHO B U30BITKE
(MMEeT MpUMEcCH ).

Crpoenue BelecTsa

OcHOBHbIE BHJIBI XMUMHYECKON CBS3H.
HNoHHas 1 KOBaJICHTHAs CBS3b.
Meraunueckas cBsi3b. BogopoiHas CBS3b.
[IpocTpaHCcTBEHHOE CTPOCHUE MOJIEKYI.
Crpoenue kpucramioB. Kpucramiueckue
pewétku. Touka pocra. JlabopaTopHbIii
onbIT «OnpeaesieHne TeMIepaTypbl
IUIABJICHUS U KPUCTAIN3AllUM METaJLJIa»
[TpuurHBI MHOTOOOpA3Hs BEIIECTB.

3 yacoB

XUMHYECKHE pCaKnuu

Krnaccudukanus XuMHYeCKUX pPEeaKIIHid.
CkopocTh xumMHueckux peakuuii. Touka
pocrta. JIabopaTOpHbIi ONBIT.

«H3y4eHue 3aBUCMMOCTH PACTBOPUMOCTH
BeleCTBA OT TemMmepaTypb» Karanus.
XUMHYECKOE PAaBHOBECHUE U YCIIOBUSI €TO
cMmenieHus. PacueTsl MaccoBoi Miu
00BEMHOMN JIOJIM BBIX0J1a MPOAYKTA PEAKIIUU
OT TEOPETHUYECKH BO3MOXKHOT0. PacdeTst
TEMI0BOro 2P heKTa peakinu.

4 yacoB

PactBOpEI

JHucnepcHble cucteMbl. CriocoObl
BBIPAKEHUS! KOHIIEHTPAIMH PacTBOPOB.
DNEKTPOIUTHUYECKAS AUCCOLUALIUS.
Bonoponnsriit nokazarens. Touka pocra.
JlabopaTopHBIii ONBIT.

«Omnpenenenue pH B pa3HbIX cpeaax»
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX U HEOPTraHUUECKUX
coeauHeHuil. PacueTsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIuy,
€CJIM OJIHO U3 BEIIECTB JaHO B BUJE
pacTBOpa € ONpENETCHHON MacCOBOM JOJIeH
pacTBOPEHHOTO BELIECTBA.

5 gacos

DIIEKTPOXUMUYECKUE PEAKITUU

XnuMHu4yecKkre NCTOYHUKH ToKa. Py
CTaHJIapTHBIX AJIEKTPOAHBIX MOTECHIIUATIOB.

Kopposus metannos u e€ npeaynpexxiaeHue.

DNeKTponus3.

Ilpakmuueckasn
pabomaNel:Uoenmugpuxayusn
Heopeanuueckux coedunenui O

5 "JacoB




Koumponvnaa paboma Ne 1:
Teopemuueckue 0CHO8bL XUMULL.

HeopraﬂnquKaﬂ XUMHUA

11 yacoB

MeTtanibl

OO6m1as XxapakTeprucTHKa B CIIOCOOBI
noJiydyeHus Metayos. O630p
METAUIMYECKUX AJIEMEHTOB A- 1 b-rpym.
Menp. Lunk. Tutan. Xpom. XKeneso,
HUKeIb, maTuHa. CIuiaBbl METaJuIoB.
Okcubl ¥ TUAPOKCUIBI METAJIIOB.
IHpakmuueckasn pabomaiNe2: Pewenue
IKCNEPUMEHMATIBHBIX 3A0a NO meme
«Memannwy. O

6 Jyacos

Hemetamiel

00630p HemeTaioB. CBOMCTBA U
IIPUMEHEHHUE BAKHEUIINX HEMETAIIOB.
OO61mas xapakTepucTUKa OKCHJIOB
HEMETAJUIOB U KUCJIOPOACOAEPKALIUX
KUCIOT. OKUCIIUTEIbHBIE CBOMCTBA CEPHOU
1 a30THOM KHCIOT. BonopoaHbie
COEIMHEHUS] HEMETAILIOB.

['eneTnyeckast CBsI3b HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB.
Ilpakmuueckasn paoomaNe3: Peuienue
IKCHEPUMEHMAIbHBIX 3a0a4 N0 meme
«Hememannwvry. O

Konmponvnasa paboma Ne 2:
Heopzanuueckasa xumus

5 yacosB

XuMHA U KH3HD

2 yaca

XUMUS U )KU3Hb

XuMus B IPOMBILIIEHHOCTH. [IpuHIuIBI
XUMHUYECKOTO IIPOU3BOACTBA. XUMHUKO-
TE€XHOJIOIMYECKUE IPHUHLUIIBI
MIPOMBIIIJIEHHOTO TIOJy4YE€HHSI METAJIIIOB.
IIpon3BOACTBO Uyr'yHa U CTaH.

Xumus B ObITY. XUMUYECKast
IIPOMBILIICHHOCTh U OKPY’KAIOIIasi Cpea.

2 yaca

UTOI'O

34 yaca
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