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MoscHUTEeNbHAA 3aNUCKa.

DakyNbTaTUBHBIN Kypc «PeleHmne pacHETHLIX M NPaKTUYeCKnX 3agay» paspabortaH ana yuawmxca 10 n
11 knaccos. Ocoboe 3HayeHUe TaKOIN KYPC MOMKET UMETb /1A YHALMUXCA KNACCOB C PUSUKO-
matemaTuueckum, HGOPMaUMOHHBIM U nip. npodunem. B Takux Knaccax pebata gocTaTouHO
NOArOTOB/IEHb! ANA PELIEeHWA 3a4a4 NOBbLILWEHHOIO YPOBHA CAOMKHOCTU U C YAOBOALCTBUEM 3aKPETNAIOT
CBOM HaBbiKK Ha APYrMX (CMEXHbIX) npeameTax. [laHHaa nporpamma NomosKeT pebaTtam pacumpuTb
CBOM HABbIKU Y1 HE TEPATL UHTEPEC K XMMWUM KaK HayKe AaXe B HENPopuabHOM HanpasieHuu. Kpome
TOrO, KYpPC PEKOMEHA0BAH AR YYaLLMXCA, TOTOBALMXCA K caade EM B 06weobpazoBaTenbHbix Knaccax.

OCHOBHbIM HanpaB/eHWem Kypca ABAAIOTCA 3a4auu, KaK TEOPETUYECKME, TaK U NPAKTUYECKHE.
MpaKkTUYeCcKne 3a4aum PELUAIOTCA TEOPETUUYECKU U 06A3aTeNbHO NOATBEPHKAAIOTCA NPAKTUYECKUM NYTEM
ANA 3aKPENNeHNA HABbIKOB M YMEHMIA MCNO/Ib30BAHNUA XMMUYECKOro 060pyA0BaHNUA U GOPMUPOBAHUA
NPasunIbHbLIX NOMHOW KAapTUHBI CAMOTO XMMUUYECKOro npouecca.

LUenb kypca ~ pacimpenne m yraybnexue WKoNAbHOW Nporpammei NO XMMUK C Lenblo GopmupoBaHma
YCTOUUMBOTO UHTEpeca K 0byyeHuIo Nnpeamery.

3agauun: 1. OTpaboTaTb HaBbIK pelieHNs PacYETHLIX 3a4au.
2. HayuuTbCA pewaTb 33,34 NOBLIWEHHOTO YPOBHA CNOXHOCTH.

3. MO3HaKOMUTLCA € 33Ja4aMM PACUETHOTO U IKCNIEPUMEHTANIbHOTO XapaKTepa, BbIXOAALMMMU 33 KypC
OCHOBHOM WKOAbI 6330BOr0 YPOBHSA.

4. PopmUpOBaTL YyMEHUE aHANIM3UPOBATb UHGOPMALMIO, NPOBOANUTL IKCNEPUMEHT, OBDACHATL
pe3ynbTaThl ONbLITOB U HAbNIOAEHUM, MHTEPNPETUPOBATL MHOPMaLMIO, 0606WaTb, AeNaTb BbIBOALI.



TpeGoBaHUs K YPOBHIO IIOArOTOBKH yYaIllXCs.

IIpenmeTHBIC pE3yIbTATEL

Buinycknux naywumes:

* OTIMCBIBATh CBOMCTBA TBEP/IBIX, KHUIKHIX, ra3000pa3HbIX BEMIECTB, BHIIC/IAS HX CYIICCTBEHHbIC
IpU3HAKY;

* XapaKTepH30BaTh BEIIECTBA [I0 COCTaBYy, CTPOCHHUIO U CBOWCTBAM, YCTaHABIHBATh IPHIUHHO-
CJIEZICTBEHHBIE CBI3H MEXAY TAaHHBIMH XapaKTePUCTHKAaMH BELIECTBA;

* PaCKpPHIBATH CMBICII OCHOBHBIX XHMHYECKUX NOHATHA «aTOM», «(MOJIEKYJIay, «XMMUYCCKUA
3JIEMEHTY, IIPOCTOE BEMIECTBOY, KCIOXHOE BELECTBOY, «BATEHTHOCTEY, MCIOJIb3Y sl 3HAKOBYIO
CUCTEMY XHMHH;

* U300pakaTh COCTAaB MPOCTEHIIMX BEIIECTB C IOMOIIBIO XHMHYECKHX (POPMYJT M CYIIHOCTH
XMMHYECKHX PEaKIMi ¢ TOMOIIbIO XUMHYECKHX YPaBHEHHH;

* BLIYHCIIATH OTHOCHTEIBHYIO MOJIEKYJIAPHYIO M MOJIAPHYIO MacChl BEIIECTB, a TAKXKE MaCCOBYIO
JIOJII0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHHUSX JJISl OLIEHKH UX IIPAaKTHYECKOH 3HAYUMOCTH;

* CPaBHMBATH IO COCTABY OKCH/Ibl, OCHOBaHUs, KHCJIOThI, COJIH;

e KJ1aCCH(HUIIMPOBATE OKCHUABI M OCHOBaHHMS 110 CBOMCTBaM, KMCJIOTBI U COJIM I10 COCTaBY;

* [10JIb30BaThCA JJAOOPaTOPHBIM 000PY0BAHUEM H XUMHUYECKOH NOCYI0H;

* IPOBOJIMTH HECJIOXKHBIE XHMAYIECKHUE OTBITH ¥ HAOIIONCHHS 32 H3MEHCHHUAMH CBOHCTB
BEIIECTB B MPOIECCe X MPEBpalleHH#; cOOM0aTh paBuiia TEXHUKH 6€301aCHOCTH IIpH
MPOBEICHUH HAaOIIOJICHUM U OIIBITOB;

* pa3MyaTh SKCHEPUMEHTATHHO KHCIIOTHI U IEI0YH, TONb3YACh MHIUKATOPAMHU; OCO3HABATh
HEeOOXOIUMOCTH CODIIIOIEHUS] Mep O€30MacHOCTH NP OOpaIlIeHHH ¢ KUCIIOTaMH U IIEN0YaMH.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona Jl. 1. Menneneesa;

* ONIMCHIBATh U XapaKTEPH30BaTh TAOIHYHYIO (GOpMY NEPHOINIECKON CHCTEMBI XMMHYECKHX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX €D U paclpeAciIiCHHE YHCIIa JIEKTPOHOB M0 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MAJIBIX NIEPHOJIOB NEPUOJAUYECKOMN CHCTEMBI, a TAKXKe
KaJIUs U KaJIbLHs;

* pa3uYaTh BUJIGI XUMUYECKON CBS3H: HOHHYIO, KOBJICHTHYIO HOJSIPHYIO, KOBAJICHTHYIO
HEMOJISPHYIO U METAIITNYECKYIO;

* H300paXkaTh IEKTPOHHO-HOHHBIE (POPMYJIBI BElIECTB, 00pa30BaHHBIX XUMHUYECKHUMH CBA3SMU
pa3HOTO BUA;

* BBISBJIATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOEHHUS MX KPACTAILIMYECKHX PEMETOK:
HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX, METAJUIMYECKHUX;

* XapaKTEPH30BaTh XAMHUYECKHE 3TEMEHTHI H UX COCJTMHCHHS Ha OCHOBE IOJIOXKEHHS 3JIEMEHTOB
B NEPUOIHIECKOR CHCTEME U 0OCOOEHHOCTEH CTPOEHHUS MX ATOMOB;

* XapaKTEPU30BaTh HAYYHOE U MHPOBO33PEHYECKOE 3HAYEHUE IEPHOAUIECKOrO 3aKOHA U
TIePHOUYECKOl cCHCTeMBbI XuMudeckux d1eMenToB J[. . Menneneesa; ¢ 06BACHATE CYTh
XHMHYCCKHX IIPOLIECCOB U UX MPHUHIMITUAIBLHOE OTJINYIHE OT (PU3NICSCKHX;

* Ha3bIBATh MPH3HAKH U YCIOBUA MPOTEKAHUSA XUMHYCCKUX PEaKLIUi;

* YCTaHABIMBATh NPHHALIC)KHOCTE XUMUYECKOH PeakiMy K ONpeIeIEHHOMY THILY IO OJJHOMY U3
KacCH(UKAMMOHHBIX MPHU3HAKOB: 1) 10 YHCIIy U COCTaBY MCXOIHBIX BEHIECTB U MPOJYKTOB
peakiuy (peaKkiy COeXHHEHHs], Pa3jIoKeHH s, 3aMeIeHHs B 0OMeHa); 2) 0 BBIACTICHUIO HIH
HOrJIOUICHHUIO TETUIOTHI (peaKiiy 3K30TEPMUUYECKIE H SHAOTEPMUUECKHUE); 3) IO H3MEHEHHIO
CTeleHeil OKUCIICHUS XAMHYECKUX JIEMEHTOB (peakMy OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE);
4) mo 0OpaTHMOCTH Ipouecca (peakiuu oOpaTuMbie U HeOOpaTHMEIE);

* COCTABJIATHh YPABHECHHSA JCKTPOJHTHUCCKON TUCCONUALMHN KUCIIOT, IEJI0YEH, COJIEH; IOJIHbIE H
COKpaIEHHBIE HOHHBIC YPABHEHHS peaKiinii oOMeHa; ypaBHEHHs OKHCIIUTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIUii;

* IPOrHO3UPOBATh IPOIYKTHI XUMHUECKHMX peaknuii no ¢popmyiam/Ha3BaHHAIM HCXOTHBIX
BEIIECTB; OPEENIATh HCXOJHBIE BELIECTBA [0 (JopMysiaM/Ha3BaHUAM IPOJYKTOB PEaKIiH;




* COCTABJIATH YPABHEHHs pEaKLMH, COOTBETCTBYIOUIMX MOC/ICA0BATEILHOCTH («uenoyke»)
IpeBpalllcHHH HEOPraHUYECKHX BEUIECTB pa3InYHBIX KIIAacCOB;

* BEIABJIATH B IIPOIIECCE IKCIIEPYMEHTA IPU3HAKH, CBHICTEIHCTBYIOIME O IPOTEKAHHH
XHMHYECKON peaKIuu,

* IPUTOTOBJIATH PACTBOPBI C ONPEETIEHHON MacCOBOH 10J1e# pacTBOPEHHOTO BEINECTBA,

* ONpENEIATE XapaKTep Cpe/ibl BOXHBIX PACTBOPOB KHCJIOT U HIENOYEH 110 H3MEHEHHUIO OKPACKH
WHAUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIEC PECAKIUH, IOATBEPKIAIONINE HAINYHE B BOJHBIX pacTBOpax
BEILIECTB OTJACILHBIX HOHOB

* ONpEEIATH MPUHAUIEHKHOCTh HEOPTaHMYECKHX BEIICCTB K OJJTHOMY M3 H3y4CHHBIX
KJIACCOB/TPYIIT: METALITEI U HEMETAILIBI, OKCHIbI, OCHOBAHHS, KHCJIOTHI, COJIH;

* COCTaBIIATH OPMYJIbI BELIECTB 110 X Ha3BaHHSAM;

* ONpEACTATH BAJICHTHOCTD U CTETICHb OKHCJICHHS 3JIEMEHTOB B BEIIECTBAX;

* COCTABJIATH (YOPMYJIBI HEOPTAaHUYECKHX COCAMHEHHUH IO BAJICHTHOCTSIM H CTENICHSM OKHCIICHHSA
3JIEMEHTOB, a TAKXKeE 3apA/laM HOHOB, YKa3aHHBIM B TaOJIHMLIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHHIH
U COJICH;

* OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS QU3NYECKHX M XUMHYECKHX CBOHCTB IPOCTHIX
BEIIECTB (META/UIOB H HEMETAJUIOB) M X BBICIIMX OKCHOB, 0Opa30BaHHBIX JIEMEHTAMHU
BTOPOTO M TPETHETO NIEPUOMOB;

* Ha3bIBATh OOIME XUMHYECKHE CBOMCTBA, XapaKTepHbIE Ul I'PYII OKCUJIOB: KHCIOTHBIX,
OCHOBHEIX

* HA3BIBATh OOINHE XUMUUIECKHE CBOUCTBA, XapaKTEPHbIE Ul KaXA0ro U3 KJIacCoB
HEOPraHWYECKUX BEIIECTB: KUCIIOT, OCHOBAHHUM, COJICH;

* IPUBOJIUTH MIPHMEPHI PEaKIHii, HOATBEPKIAIOMIMX XHMHYECKHE CBOMCTBA HEOPraHMYCCKHX
BEIIECTB: OKCHJIOB, KHCJIOT, OCHOBaHHI M COJICH;

* ONPENEISITh BEIIECTBO-OKUCUTEIND H BEIECTBO-BOCCTAHOBHTENIb B OKHCIIMTEILHO-
BOCCTaHOBUTECJILHBIX PECaKIHAX;

* COCTABIATH OKHCIIMTEILHO-BOCCTAHOBHTENBHBINA OaJlaHC (JUIs M3YYCHHBIX peakIuii) 1o
MPEAJIOKCHHBIM CXEMaM pEaKLivii;

* POBOJMTEH JIAOOPATOPHBIE ONBITHI, HOATBEPXKAAIOIIME XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHHYECKHUX BEIIECTB;

Boinyckrux noay4um 603mMOiCHOCIb HAYYUMbCA:

* rPaMOTHO 0O0paIaThcs ¢ BEMIECTBAMHU B IOBCEAHEBHOM XKH3HH;

* 0CO3HABATh HEOOXOMMMOCTE COOIIOACHHUS TPABHII SKOJIOTMYECKH 0€30MacHOro NoBeICHUs B
OKpY’KalolleH NPUPOIHON CpEiE;

* IOHMMATh CMBIC]T 1 HEOOXOAMMOCTh COOIIOIEHNS TIPEATIMCaHNI, [IPeIaracMbIX B
HHCTPYKIMSIX MO UCIIOJIF30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHMH H Jp.;

* KCIIOJIB30BATh MPHOOPETEHHEIE KITFOUEBhIC KOMIIETEHTHOCTH IIPH BHIIOJHEHHH
HCCIIEA0BATEIBCKUX TPOSKTOB IO H3YUEHHIO CBOMCTB, CIIOCO0O0B MOJ[yYEHHs M PaCliO3HABAHHUS
BEIIECTB;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETCHTHOCTb, HCIIOJIb3Ys CPEJICTBA YCTHOM M IMCHbMEHHOM
KOMMYHUKAIIUH MPH paboTe C TEKCTaMU y4yeOHUKaA U JONOIHUATEIBLHOM JINTEPATYPOH,
CIPABOYHBIMH TaOJIMIIaMH, TIPOSIBIIATH TOTOBHOCTD K YBaXKCHHIO HHOH TOYKH 3PEHHMs IIPH
06CYXICHUH pe3yJIbTaTOB BBHIIIOTHEHHOI paboThI;

* 06bEKTHBHO OLIEHHBATh HH(OPMAIHIO O BEIECTBAX H XUMUYECKHX TPOLIECCaX, KPUTHIECKH
OTHOCHTECA K IICEBAOHAYYHOM HHPOPMAIMH, HEZOOPOCOBECTHOR pEKIaMe, Kacaromencs
UCHOJIb30BaHUS PA3NAYHBIX BEHIECTB.

* OCO3HABATH 3HAYCHHE TEOPETHIECKUX 3HAHUHN I NPAKTHYECKOH JEATEIbHOCTH Y€/I0BEKa,

* OIUCHIBATH M3YYECHHBIE OOBEKTHI KaK CHCTEMBI, TPUMEHSIS JIOTHKY CHCTEMHOTO aHalInu3a;

* IPUMEHSATH 3HAHUA O 3aKOHOMEPHOCTSX MEPUOJNUECKOH CHCTEMBI XUMHIECKHX JIIEMEHTOB JIJIs
OOBSICHEHHUS ¥ NPEIBUACHUS CBOHCTB KOHKPETHBIX BEIIECTB;



* pa3BUBaTh HHPOPMAMOHHYIO KOMIIETCHTHOCTH IOCPE/ICTBOM YIIyOJieHHs 3HaHHH 00 HCTOPHH
CTaHOBJICHUA XUMHYECKOH HayKH, €€ OCHOBHBIX INOHATUH, IEPUOANYECKOTO 3aKOHA KaK OJTHOrO
U3 BXXHEHIMX 3aKOHOB NIPHPOJBL, @ TAKXKE O COBPEMEHHBIX JJOCTH)KEHUSIX HAYKH M TEXHHUKH.

* COCTaBIAITh MOJIEKYJIIPHBIE U NOJTHBIE HOHHBIC YPABHEHUS 10 COKPAIIEHHBIM HOHHBIM
ypaBHEHUSIM;

* IPUBOAMTD IIPUMEPLI PEAKLIUH, TOJTBEPKJAIOLIMX CYIECTBOBAHUE B3aUMOCBS3H MEXILY
OCHOBHBIMH KJIaCCAMU HEOPraHHYECKUX BELIECTB;

* IPOTHO3UPOBATH PE3YJILTATH! BO3JACHCTBHSA Pa3IM4HbIX (PaKTOPOB Ha H3MEHEHHE CKOPOCTH
XUMHYECKOH peaKuuy;

* IPOrHO3MPOBATh PE3YNILTAThl BO3JACHCTBHS Pa3iMdHbIX (PAKTOPOB Ha CMELIEHME XHMHYECKOTO
paBHOBECHSL.

* IPOrHO3HPOBATh XUMUYECKHE CBOMCTBA BEIIECTB Ha OCHOBE MX COCTABA M CTPOCHHS;

* IPOTHO3HPOBATH CIIOCOOHOCTH BEIIECTBA NPOSBIIATh OKMCIMTEIBHBIE HIIH BOCCTAHOBHTE ILHBIE
CBOMCTBA C YYETOM CTENEHEH OKHCIIEHHS 3IEMEHTOB, BXOJAIINX B €70 COCTAB;

* BbUIBJIATH CYINECTBOBAHHE FEHETHUECKON B3aMMOCBSI3H MEXIIy BEIIECTBAMH B PSY: IPOCTOE
BELIECTBO — OKCHJl — TFHAPOKCH] — COJIb;

* OPraHHU30BbIBATH, IPOBOAUTH YYEHHYECKUE IIPOEKTHI ITO UCCIIEAOBAHMIO CBOMCTB BEIIECTB,
HMEIOIUX BAKHOE MPAKTHYECKOE 3HAYCHHE.

JIMYHOCTHBIE PE3YIBTATHI.

YYEeHHK MOIYYHT BO3MOXKHOCTE PAa3BUBATh CIIEAYINHE KAYECTBA - TOTOBHOCTD M CIIOCOOHOCTD
00y4aromuxcs K CaMOPa3BHUTHIO M CaMOOOPa30BAHMIO HA OCHOBE MOTHBALIHH K o0y4eHHIo
TIO3HAHHIO; CHOPMUPOBAHHOCTE OTBETCTBEHHOTO OTHOIIEHHS K YUEHHIO, YBAKHTEIBHOTO
OTHOIIEHHS K TPYAy, HAJIMYHE ONbITa YYACTHS B COLHATIBHO 3HAYMMOM TpY/Ie; OCO3HAHHOE,
YBKHUTENBHOE U I0OPOXKENATEIbHOE OTHOIIEHHE K JPYTOMY YENOBEKY; CHOPMHPOBAHHOCT
LIEHHOCTH 3/I0POBOTO ¥ 6e30MacHoro obpasa XH3HU; PABUII HHAUBHIYABHOTO 1
KOJIIEKTHBHOTO G€30IIaCHOTO TIOBE/ICHUS B UPE3BBIYAMHBIX CHTYAIMSAX, YTPOKAIOLIMX KU3HH H
3M10POBBIO JIIO/IEH, IPABUII NOBEACHHS B KaOHHETE XMMUH; CHOPMHPOBAHHOCTH OCHOB
3KOJIOrHYECKOH KYJIBTYPhI, COOTBETCTBYIOMIEH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO
MBIIUICHHS], HAUTMYHE OIIBITA 9KOJOTHYECKH OPUECHTHPOBAHHOM pedIeKCHBHO-OIIEHOYHOM H
NPaKTHIECKON AEATENHHOCTH B )KH3HEHHBIX CHTYalUsX (FOTOBHOCTP K HCCIIEA0BAHHIO HPHUPOJEI,
K OCYILIECTBJICHUIO [IPUPOAOOXPAHHOM AEATEIHLHOCTH).

MertanpeMeTHbIe pe3yabTATEL

Pezynamusnvie YVJ].

B pesynpTare 00y4yeHus yueHUK HaydUTCS:

CaMOCTOSITENILHO ONPENIENATE LEIH 00yYeHHS, CTaBUTh M (POPMYIHPOBATh HOBLIE 3a/laud B yuebe
¥ [103HABATENIbHOM JIEATELHOCTH, Pa3BHBATh MOTHBEI M HHTEPECH CBOEH O3HABATEIHHOM
JIEATEILHOCTH.

COOTHOCHTB CBOH JICHCTBH C IIaHHPYEMBIMH PE3yIbTaTaMH, OCYIIECTBIATE KOHTPOJIb CBOEH
ACATEIBPHOCTH B TIPOLIECCE NOCTHIKEHMS PE3yNIbTaTa, ONPEEIATh CIOCOOB! ACHCTBHI B paMKax
IPEIJIOKCHHBIX YCIIOBHM H TpeOOBaHHH, KOPPEKTHPOBATH CBOU JEHCTBHS B COOTBETCTBHH C
H3MCHAIOIIEHCS CUTYaIUCH.

OLICHUBAThH IIPABHJILHOCTH BBHINOJIHEHHS Y4eOHOM 3a/1a4m, COOCTBEHHBIE BO3MOKHOCTH €6
pereHus.

Kommynuxamuenwie VY.

YHeHHK NOJTyYHT BO3MOXKHOCTh Pa3BMBATh. yMEHHE OPTAHU30BHIBATE yueOHOE COTPYAHHYECTBO
1 COBMECTHYIO JCATEIBHOCTD C yYUTENIEM H CBEPCTHUKAMM; paboTaTh HHANBHAYAILHO H B
TpyIne: HaXOAUTH OOIIee PEleHHe U pa3pemarh KOH(IMKTE Ha OCHOBE COrJIACOBAHMS HO3MIHIL
U yueTa MHTEPECOB; GOPMYIHpPOBATh, apryMEHTHPOBATH M OTCTAMBATH CBOE MHEHHE;, YMCHUE
OCO3HAHHO HCIOIb30BaTh PEYEBBIC CPEACTBA B COOTBETCTBHH C 33/1aUeii KOMMYHMKAIMH JUIS
BBIPOXXCHHS CBOUX YYBCTB, MBICIICH U OTPEOHOCTEH /IS INTAHUPOBAHUS U PETYJIAITHH CBOCH
ACATEIBHOCTH; BJIAJICHAE YCTHOH H MUCbMECHHOH PEYbIO, MOHOJIOTHYECKOM KOHTEKCTHOM pedbIo.
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Iosznasamenvhuvie YVJI.

Vuenuk GyneT pa3BUBaTh: YMEHHE ONPEEIATH IOHATHA, CO3/1aBaTh 0000MEHH s, yCTaHABIUBATH
aHAJIOTHH, KJIacCHPHMIIUPOBATE, CAMOCTOSTEIFHO BEIOUpATh OCHOBAHMSA H KPHTEPUH UL
KiacCH(HUKALNK, YCTAaHABIMBATH IPUYHHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH JIOTHUECKOE
paccyX/IeHHe, yMO3aKIIoueHne (HHIYKTHBHOE, IEIyKTHBHOE, TI0 aHAJIOTHH) U A€NATh BHIBOIbI;
YMEHHE CO3/1aBaTh, IPHMEHSATH U MPe0oOpa3OBbIBATH 3HAKU M CHMBOJIBL, MOJIEH H CXEMBI JIJIs
pellieHus yaeOHBIX U MO3HABATENBHBIX 3a/lad; MOTHBALMIO K OBJIaJICHHIO KyJIETYPOH aKTHBHOTO
UCIIONIL30BAHMA PA3IAYHBIX IOUCKOBBIX CHCTEM JUTS PEelIEHHs NIOCTABICHHBIX 3a/1a4.



YuyebHO — METOAMYECKMIA KOMINEKT:

10 knacc: Yuebnuk: Fabpuensan O. C., Octpoymos W.T.., Kapuesa A.AA.  Xumua. 10 kn. MpodunbHbii
yposeHb. — M.: [pocseuieHne.

11 knacc: YuebHuk: Nabpuenan O. C, fibicosa I. {.

Xvumua. 11 kn. NpoduabHbiv yposeHs. — M.: ipoda

JononHutensHana auTepaTypa
EpemuH B.B., Kysbmenko H.E., JlyHur B.B., [lpo3oos A.A., TepeHuH B.W. Xumusa. 10 knacc. NpoduibHbIn
ypoBeHb. YuebHuk ana obuieobpasosart. yupexaenui. — M.: [ipoda, 2012. — 463 c.
EpemuH B.B., Kysbmenko H.E., /lyHuH B.B., [lpo3dos A.A., Teperur B.M. Xumus. 11 knacc. MpodunbHbii
yposeHb. YuebHuk ann obuieobpasosart. yupexaeruit. — M.: [ipoda, 2010. — 464 c.
FnnHka H.J1. Obuwan xumua: yuebHuk. / Nog pea. B.A. Monkosa u A.B. babkosa. — 19-e u3a., nepepab. un
non. — M.: Uspatenbcteo KOpaiiT; Beicww. obpasosaHue, 2015
KysbmeHko H.E., EpemuH B.B., Monkos B.A. Ha4ana xumnun. — M.: Sk3amen, 2010.
Ny3un AT, 3ypabsn C.3., TiokaskuHa H.A. n ap. Opranunyeckan xummna. — M.: Megunupnna, 2002
HudanTbes 3.E. Opranvueckan xumuna. 10 knacc. — M.: MuemosuHa, 2010
Monkos B.A., Ny3akos C.A. Nocobue no xumun. — M.: Boicwan wkona, 2009
MNoTanos B.M. OpraHnueckana xumua. 10-11 kn. [Ins yraybneHHoro nsydexsma xummn. — M.:
MNpoceeuwerue, 2002
Mysakoe C.A., Monkos B.A. Mocobue no xumun ans noctynatowmx 8 BY3el. Bonpocsi, ynpamHerns,
3aga4n. — M.: Bbicwasn wkona, 2005

VInmepHem — pecypce!:

http //www.edu.ru - ®eaepanbHoiit 06pasosaTenbHbin noptan «Poccuitckoe obpasosaHue».

http //www.mon/ gow. ru.- MuHncTepcTeo 0bpasosaHus 1 Hayku Poccuiickoi Pesepaumm.

http //www.fsu. mto. ru - ®eaepanbHbIi COBET MO y4ebHUKam MuHmcTepcTBO 0BpasoBaHMA Y HayKK
Poccuiickon Peaepaumm.

http //him. Iseptcmber. ru. - FazeTa «Xumua » 1 calT ana yumtens «A nay Ha ypoK Xumuny.

http //home. uic. tula .ru / -zanchem . - 3aHUMaTEeNbHAA XUMKA : BCE O META/IAX.

http //mendeleev. Jino - net.ru . - Nepuoanyeckmin 3akoH

O N .MerHgeneesa v CTpoeHMe aToma.

http //chemicsoft. chat. ru . - NMporpammHoe obecneyeHune No XMMUM.

Meduapecypcebl.
v"  CD «HeopraHU4ecKkas XMmua», n3f1aTeNbCTBO «YYUTENbY
v' CD «lkona Kupunna u Medbogua», Usfatenscrso «Yuuteno»
v Xumunsa (8-11 knacc). BupTyansHas nabopatopus (y4ebHoe aneKTpoHHoe u3gaHue)



YyebHo-TEMATUUYECKMM NNaH U COAepKaHue Kypca.

Ne | HassaHue Tembl CopepxaHue Tembl MpeameTtHble pe3ynbTaTthl MetanpeameTtHoie NnyHsble
{konuuecrso pesynbTaTbl pe3ynbTaThbl
Jacos)
H ._.mOUm.—.Sr_mn_ASQ h.ﬂtom:sm INEKTPOHHbBIX 060/104€K AaTOMOB 3/1€MEHTOB w:mﬂr\:ozsgmqv" BaHeiliwmne xumuyeckme BbIfBNATL B3aMMOCBA3N NOHATHIA, FOTOBHOCTL U
o nepsbIX YETLIPEX NEepUoaoe: s-, P- U d-anemeHTbl. MOHATUA. OHUMATL CMbICA BaXHeRLWNX Ncnonb3oBaTh BaHeN LKe ¢nocoBbHOCTL BECTH
OCHOBbI XmMKK INEeKTPOHHAA KOHUFYPALUA aTOMOB U UOHOB. NOHATUIA (BLIAGNATL UX XaPaKTEPHbIE XUMUUECKUE NOHATUA A1A OB BACHEHUA OMANOT € APYINMK
AN .._v OcHosHoe 1 Bo36yKaeHHOe COCTOAHNA aTOMOB. NPU3HAKK): BELLECTBO, XUMUUECKMI I1eMEHT, oTAencHbIX GaKTOB U ABEHUNA. N0ABMU ¥ AOCTUrATL B

3aKOHOMEPHOCTH U3MEHEHMA CBOWCTB 3N1EMEHTOB U nX
coeanHeHKU no nepuoaam u rpynnam. O6wan
xapakTrepuctuka metannos IA—IlIA rpynn B cBA3M € Ux
nonoxeHvem B Meprnoauueckon CUCTEME XMMUYECKUX
anemeHToB [i.U. MeHaeneesa U 0cOGEHHOCTAMM
CTPOEHMA UX aTOMOB. XapaKTepuUCTHKa NepexoaHbix
3INemMeHTOB (Mean, LMHKA, XpOMa, Kenesa) no ux
NONOKEHMIO B TeproanNYEecKOn CUCTEME XMMUUECKIAX
anemeHnToB .M. MeHgeneesa n ocobeHHOCTAM
CTpoeHUA ux atomoB. O6LLan xapakTepucTUKa
HemeTannos IVA-VIIA rpynn B CBA3U C UX NONOKEHNEM
8 MeprUoANHECKON CUCTEME XUMUYECKUX II@MEHTOB
A.U. Mernpeneesa n 0cOGEHHOCTAMM CTPOEHUA UX
aToMOB. KOBaNEHTHAA XMMUYECKanA CBA3b, ee
Pa3HOBMAHOCTM U MEXaHW3Mbl 06 pasoBaHuUA.
XapaKTepuUCTUKKU KOBANEHTHOM CBA3M {MOARPHOCTL U
3HepruA cBa3sn). NoHHan c8A3b. MeTanIMuecKan CBAsb.
BoaopoAaHan CBA3b. INEKTPOOTPULATENLHOCTS.
CTeneHb OKMCAEHHUA U BANEHTHOCTb XMMUYECKUX
3NemMeHTOB. BewecTsa MONEKYAAPHOTO U
HEMOJIEKYNAPHOTO CTPOEHUA. TN KPUCTANAUYECKOK
peleTkn. 3aBUCUMOCTL CBOMCTB BELECTB OT UX
COCTaBa U CTPOEHMA.

ATOM, MONIEKY/IA, OTHOCHTENbHBIE AaTOMHbIE U
MONEKYNAPHBIE MACChl, UOH, U30TONbI,
XMMUUECKAA CBA3b, 3NEKTPOOTPULATENBHOCTD,
BaNEHTHOCTb, CTENEHb OKUCEHNA, MOAD,
MOIAPHAR Macca, MOAAPHbLINA obvem,
BELWECTB3 MONEKYNAPHOTO 1
HEMO/IeKYNAPHOrO CTPOEHUA. NpumenaTL
OCHOBHbBIE NONOXKEHWUA XMMUUECKUX TEOPHUI
(cTpoeHMA aToMa, XMMHUYECKOI CBA3M,
3NEKTPOANTUHECKOM AUCCOLIMALIMM, KUCNOT U
OCHOBAHWM, CTPOGHWA OPraHUYECKUX
COEAVHEHNIA, XUMUUECKON KUHETUKK) Ana
AHa/U3a CTPOEHUA M CBOICTB BeWecTs.
MOHMMaTL rpaHMubl NPUMEHUMOCTH
N3YYEHHbIX XMMHUUYECKUX TEOPUI. NOoHUMATL
cmbich Mepuoguueckoro sakona 4.u.
MeHaeneesa U UCNOAL3OBATL €ro ANA
KaueCcTBEHHOro aHanu3a U 060cHoBaHUs
OCHOBHbIX 3aKOHOMEPHOCTEN CTPOEHUA
aTOMOB, CBOWCTB XMMMUUYECKUX 3/IEMEHTOB 1 UX
coeanHeHuit. MIOHUMaTB, YTO NPaKTUYecKoe
npuMeHeHne BewwecTs 06yCNosaeHo Ux
COCTaBOM, CTPOGHNEM U CBOUCTBAMU. YMETD!
Ha3biBaTh: M3ydeHHble BeWecTsa no
TPUBUANLHOW WU MEXAYHAPOAHOM
HoMeHKnaType. Onpegenats/
KNaccndUUMpPOoBaTh: BaIGHTHOCTL, CTENEHb
OKUCNEHUA XMMNYECKHUX 31IEMEHTOB, 3apAabl
MOHOB; BMA XMMUUYECKUX CBA3EN B
CORAUHEHUAX U TUN KPUCTANNYECKON
peLueTKu; NPOCTPAHCTBEHHOE CTPOEHNE
MONEKyA. XapaKTepu3osaTb: s-, p- u d-
3N1E€MEHTbI NO UX NONIOMKEHUIO B
Nepnoanyeckoi cucteme A1.U. Menaeneesa.
O6DbACHATL: 3aBUCMMOCTb CBOWCTB

PerynatusHble:

CrasuTb yuebHble 3a434n Ha OCHOBE
COOTHECEHWA TOrO, YTO YIKE U3BECTHO U
YCBOEHO YHaWMMCSA, W TOTO, HTO eLé
HEU3BECTHO.

OcywecTsAATL UTOTOBLIN U NOLIATOBbIN
KOHTPOAb NO pesynbTaty.

NpUHKUMaTL U COXPaHATD yuebHyio
33434y, YUMTbIBAIOT BblAENEHHbIE
yunTeNnem OPUeHTUPbI 4eiCTBuA B
HoBOM yyebHOM maTepuane.

YMeTb KOHTPOAMPOBATL CBOM AcHCTBUA,
AaBaTh OUEHKY CBOUM AENCTBUAM,
NNAaHUPOBATL CBOM AEHCTBUA B
COOTBETCTBUM C NOCTABAEHHOW 3aaa4el
1 YCNOBUAMY €@ Peann3aLu.
flosHasarenbHbie:

Mcnonb3osaTbh NOMCK Heobxoanmon
MHOOPMALMM ANA BLINOAHEHUA
y4e6HbIX 334aKHI1 C UCIONBIOBAHMEM
y4e6HOU AuTepaTypsl.

YMeTb CaMOCTOATENLHO NAAHMPOBATHL
NYTU BOCTMIKEHUA Lienew, 8 TOM uncne
aNbTePHATUBHbLIE, OCO3HAHHO BbIGMpaTL
Haubonee adpdpeKTusHbIe cnocobsl
peweHun y4ebHbIX 1 NO3HAaBaTeNbHbIX
3agay.

Onpeaenatb NOTeHUManbHbIE
33TPYAHEHUA NPU pelleHuy ydeGHoiR n
NO3HaBaTeNbHON 33,4344 ¥ HaXOANTb
CpeacTBa 4NA UX YCTPaHEHUA.
KommyHHKaTUBHbIE:

YMeTb OpraHn3oBbiBaTh yuebHoe
COTPYAHMYECTBO ¥ COBMECTHYIO

Hem
B3aUMONOHNMAHKUA,
dopmupoBaHue
OTBETCTBEHHOTO
OTHOLEHMNM K YYEHHUIO.




XUMUUECKNX 3NEMEHTOB W 1X COeAUHEHUMN OT
NONOXMEHUA 3nemeHTa B MNepuoguueckoin
cucteme 4.U. Mengeneesa; npupoay
XMMUYECKOI CBA3W (MOHHOIA, KOBANEHTHOH,
MeTannu4eckoi, Boa0poAHON).
MnaHMpoBaTL/MPOBOANTL: BLIYUCAEHMA NO
XUMUYECKUM GOPMYNam 1 YPABHEHUAM,

ACATENLHOCTD € YUUTENEM K
CBEPCTHUKAMMU.

YmeTb paboTaTh UHAMBMAYANBHO U B
rpynne, Haxoautb oblyee petexue.
®OpMYAMPOBATL, APFYMEHTUPOBATD U
OTCTauBaTh CBOE MHEHME.

Xumunueckasn
peakums (5 )

KnaccudmMKaLMA XMMUUECKuX peakumit
HEopraHWYecKoi u opraHuueckoin xumum. Tennoeoi
adpdeKT xumuyeckoih peakuumn. Tepmoxummuueckue
ypaBHeHuA. CKOPOCTb peakumu, ee 3aBUCMMOCTb OT
pasanuHbix pakTopos, O6paTumble u HeobpaTumble
XMMUYECKME peaKkuun. Xumuueckoe pasHosecue.
CmeLueHMe XMMHIECKOro paBHOBECUA NOA AeiCTBUEM
PasAnYHbIX GAKTOPOB. DNEKTPONUTUYECKAA
ANCCOUNAUNA INEKTPONUTOB B BOSHBIX PacTBOPAX.
CuibHble U cnabble 3/1eKTponnTbI. Peakumm NOHHOTo
obmera. M'maponus conei. Cpeaa BOAHLIX PACTBOPOB:
KUCNAA, HEWTPANbHAA, WENoYHaRA. Peakuynu
OKUCAUTENbHO-BOCCTAHOBUTENbHbIE. KOppo3ua
MeTannos u cnocobbl 3aLuTel OT Hee. INEKTPOAU3
pacnaasoB M PacTBOPOB (Coneil, Wenovew, KNCnoT).
WoHHbii (npasuao B.B. MapkosHUKoBA) 1
pagMKanbHbIM MEXaHWU3MbI PeaKumnii B OpraHU4ecKon
XMMUKN.

3HaTbh/NOHMMaTh: BaHelmne xummnyeckue
NOHATUA. NOHUMBTb CMbICA BaMHENRWINX
NOHATHIA (BbIAGAATL UX XapaKTePHble
RPU3HAKU): INEKTPONUTLI U HEINEKTPOAUTSI,
INEKTPOAUTUYECKAR AUCCOLMALMA, THAPOANS,
OKMCAUTEND U BOCCTAHOBUTENL, OKUCNEHUE N
BOCCTaHOBAGHME, 3NEKTPOAN3, CKOPOCTb
XUMUYECKOR PEAKLIMYN, XUMUYECKOE
paeHOoBecUe, TeNNoBoi 3GPEKT peakumm.
O6BACHATL: CYLWHOCTb U3Y4EeHHbIX BUAOB
XUMUUECKUX PEAKLMIA: DNEKTPOAUTHUECKON
AUCCOLMALINN, MOHHOTO OBmeHa,
OKNCAUTENBHO-BOCCTAHOBUTEABHBIX {1
COCTAaBAATL UX YPaBHEHMA); BANAHME
Pa3nuuHbIX GAKTOPOB HA CKOPOCTbL
XMMUYECKON peakuuu v Ha cmelleHne
XUMHUYECKOTO PaBHOBECUA.
MaaHnpoBaTL/NPOBOAUTL: BLIYUCAEHNA NO
XUMMUYECKUM GOPMYNIAM M YPABHEHNAM.
MOHUMaTb, YTO NPAKTUMECKOE NPUMeHEeHHe
sellecTs 06yCA0BNEHO UX COCTABOM,
CTPOEHUEM U CBOCTBAMM.

PerynatusHobie:

OueHmnBaTh NPABULHOCTb BbINOIHEHUA
CaMOCTOATENbHBIX AEHCTBUIA.

YMETb CaMOCTOATENBHO NAAHNPOBATL
NyTH AOCTUIKEHUA uenel, B TOM uncne
anbTepHaTMBHbIE, OCO3HAHHO BbIBMpaTh
Hanbonee addpekTueHbIe cnocobbl
peweHnn yuebHbiX U NO3HABATEAbHbIX
3agau.

CucremaTuanposath (B Tom yncne
BbIGMPATL NPUOPUTETHbIE) KPUTEPUK
NAAHMPYEMBIX PE3yNbTaTOB U OLIEHKK
CBOeIA AeATRNbHOCTH.

BnaaeTb OCHOBaMM CAMOKOHTPOAA,
CaMOOUEHKM, NPUHATUA PELLEHNIA U
OCYLLECTBAGHNA OCO3HAHHOrO BbiBopa B
yuebHOMi U no3HaBaTeNbHOM.
fMosnasatenbHble:

CrasuTb M GopMynnposaTb npobnemy
YPOKa, CAMOCTOATENLHO CO34aBaTh
3/ITOPUTM OEATENLHOCTH NPKN PEleHUN
npobnemsl.

060CHOBbIBaTL U OCYLUECTBAATL BLIGOP
Hanbonee adpdexTueHbix cnocobos
peweHuns yyebHbix U NO3HABaTebHbIX
3anay.

OnpeaenaTb NoTEHUMUANbHbIE
3aTPyAHEHUA NPU pelLeHn yuebHoil 1
NO3HaBATENLHOW 33434K U HAXOAUTH
CpeacTsa ONA UX YCTPaHEHNA.
OnpeaenaTb COBMECTHO € NeAarorom u
CBEPCTHUKAMU KPUTEPUKM NAGHNPYEMBbIX
PE3YNLTAaTOB U KPUTEPHUM OUEHKM CBOei
y4yebHOI AeATENLHOCTH.
KommyHuUKaTUBHbIE:

DdopmyamposaTh cO6CTBEHHOE MHEHNE
M NO3ULWIO, 3343BaTb BONPOCHI.

Onpeaenenue csoei
SIMYHOWM NO3WLMK,
aAeKsaTHOM
AanbdepeHLmMpoBaHHON
CaMOOLIEHKE CBOUX
ycnexos B yuebe.
Norumanme npuunH
ycnexa v Heycnexa
yuebHol JeATenbHOCTH.
CdopmmnpoBaHHOCTL
UEeHHOCTU 340POBOTO 1
6e3onacHoro obpasa
U3HK; NPaBAN
MHANBUAY3/ILHOTO K
KONNEKTUBHOTO
6e3onacHoro
noBeAEHNUA B
4Ype3sbIYaAHbLIX
CUTYaLUAX,
YrPOMIIOWMNX HU3HU 1
340POBLIO flO4EN,
NpaBsun NOBEAEHUA B
KaBuHeTe XMMHK.
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BnaaeTb MOHONOTUUYECKOMN U
auanoruueckoin opmamum peun.
YMeHue opranu3osbiBaTte yuebroe
COTPYAHMUYECTBO N COBMECTHYIO
[EATeNbHOCTb C yYuTenem u
cBepcTHUKamu; paboratb
MHAUBWUAYANbHO W B rpynne: HaxoauTb
obuiee peweHue 1 paspewwaTs
KOHGMKTLI HA OCHOBE COFNACOBaHUA
NO3ULMI U yUeTa UHTEPECOs;
GOPMYNUPOBATL, APrYMEHTUPOBATH
OTCTanBaTb CBOE MHEHHE.

HeopraHuyeckue
BeuwjecTsa (4 u)

Knaccndukaumna HEOPraHMUEeCKUx BeLLecTs.
HomeHKnaTypa HeOPraHUYECKNX BELLEeCTs
(TpUBManbHAA ¥ MEXAyHAPOAHAN). XapaKTepHble
XMMHYECKMUE CBOHCTBA NPOCTLIX BELLECTB — META/N0B!
LUENOYHDBIX, LI@NOYHO3EMEAIbHBIX, MAarHNA, 3aAIOMUHUA;
nepexoAHbIX METANN0B (Meay, LUHKA, XpOMa,
’enesa). XapakTepHsle XMMU4ecKkue CBOMCTBa
NPOCTbIX BELLECTB — HEMETANN08: BOAOPOAa,
FaNOreHoB, KNCAOPOAA, cepbi, a3oTa, docdopa,
yrnepoaa, Kpemuus. XapakrepHble XuMUUECKUe
CBOMCTBA OKCMA0B: OCHOBHLIX, aMPOTEPHBIX,
KUCNOTHbIX. XapaKTepHbie XMMUUECKME CBOHCTBA
OCHOBaHMW 1 aMPOTEPHBIX TUAPOKCUAOB.
XapaKkTepHbie XMMHUYECKUe CBOWCTBA KUCAOT.
XapaKTepHbie XMMUYECKHe CBOMCTBA CONei: CPeaHux,
KMC/IBIX, OCHOBHbIX; KOMMNEKCHbIX (Ha Nnpumepe
COeAUHEHNIA AMOMUHUA N LMHKA), B3auMocana3b
Pa3NNUHbBIX KNACCOB HEOPTraHMYECKNX BEILECTB.

MnaHMpoBaTh/NPOBOAMTL: BLINMCACHUA NO
XMMUHECKM DOPMYNIaM ¥ YPABHEHNAM,
WMeTb npeacTaBaAeHne O POAN U 3HAHEHNH
AAHHOFO BewecTsa B NpaKTuke. MoHumaTs,
4YTO NPAKTUYECKOE NPUMEHEHWE BeecTs
06yCcNoB/IEHO UX COCTaBOM, CTPOEHUEM U
ceoicTBamn. Knaccupuumposatb
HEOPraHUYECKUE K OPraHnuyeckne seLecTsa
o BCEM U3BECTHBLIM KNACCUPUKILMOHHBIM
npu3Hakam. Ymertb: Ha3oiBaTb U3ydeHHbIE
BellecTsa no TPUBUAALHOW UAK
MeX/AYHIPOAHOW HOMEHKATYpe.
Xapakrepn3osaTb: obwme xumnueckne
CBOWCTBA NPOCTbIX BEWECTB — METANA0B U
HeMeTannoB; obLynme xXMMUJIecKne CBoRCTBa
OCHOBHbLIX KNACCOB HEOPraHUYeCKUX
COeAMHEHUH, CBOMCTBA OTAGAbHbBIX
npeacTaBuTenei 3TUX KAACcCos.

PerynatusHbie: CUCTEMATUINPOBATL (B
TOM uncne BbIGUpaTh NPUOPUTETHBIE)
KPUTEPUN NNAHNPYEMbIX PE3YNbTATOB U
OUEHKU CBOEW aeATe/IbHOCTH.
OueHnsaTh NPaBUABLHOCTb BbINO/AHEHNA
CaMOCTOARTENbHbIX AeMCTBUNA.
BblaBnraTh FUNOTE3bY, UX
060CHOBLIBATL, 4OKA3bIBATH.

CraBuTb yuebHylo 33534y Ha ocHoBe
COOTHECEHWSA TOrO, YTO U3BECTHO U
YCBOEHO, M TOTO, YTO elle HEW3BECTHO.
0O60CHOBbLIBATbL M OCYLLECTBNATL BbIGOP
Haubonee apdexTnsHbIX cnocobos
peweHnn yuebHbIX U NO3HABATENbHBIX
3a4av.

No3Hasarenvkbie:

Ucnonb3oBaTh NOUCK HEO6X0anMON
MHGOPMALUN SNA BbINOAHEHUA
y4eBHbIX 3343aHMI € UICNONBL30BAHUEM
yue6Hol nuTepaTypbl.

YMeTb CAMOCTOATENbHO NABHKPOBATL
NyTH SOCTUHEHMNA LieNeid, B TOM yucne
anbTepHaTUBHbIE, OCO3HAHHO BbIGUPaTL
Haunbonee s¢pdexTusHble cnocobbl
PeweHnn yuebHbIX 1 NO3HABATENbHbIX
3a8a4.

OnpeaenaTb NOTEHUMAaNbHbIE
33TPYAHEHUA NPU PewIeHun yHeGHON 1
no3HaBaTeNbHOM 3343a4M N HAXOAWTL
cpeacTsa 4R UX YCTPAHEHNA.
OnpeaenaTtb COBMECTHO € NeAarorom n
CBEPCTHUKAMU KPUTEPUU NNAHUPYEMBIX

OnpegeneHune csoei
NUYHON NO3NLIUMK,
afeKBaTHOM
AnddeperypoBaHHoO
CaMOoOLeHKe CBOMX
ycnexos 8 yuebe.
NoHumanmne npuunH
ycnexa u Heycnexa
yue6Hoit peAaTenbHOCTU.
CHopMUPOBAHHOCTL
LLEHHOCTH 340p0BOrO 1
6esonacHoro obpa3a
KU3HU; NPaBuAn
MHAUBUIYANBHOTO U
KOANEKTNBHOTO
6esonacHoro
noseaeHUA B
4ype3BbluaiHBIX
CUTYaUMAX,
YTPOXKAIOLLLUX HKUSHUN ¥
340POBbLIO NIOALH,
npasws NOBEAEHUA B
KaBKUHETE Xumnu,
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pesyAbLTaTOB U KPUTEPWUM OLIEHKKM CBOEN
y4uebHOIt aeATenbHOCTH.
KommyHuKaTnsHbie:

OpraHu3oBbIBaTh yuebHoe
B3aumogencTemne 8 rpynne.

YMeHue COTPYAHUYATb C yuuTenem 8
noucke u c6ope uHPopmaumm, CAyWaTe
ero.

Y4acTBOBaTh B KOANEKTUBHOM
ob6cyaeHnn npobnem, NpoABNATL
AKTMBHOCTb 80 B3aUMOAEHCTBUYN ans
PeLIeHNA KOMMYHHUKATUBHBIX N
NO3HABATENbHbIX 33434,

OpraHuyeckue
sewecTsa (9 u)

Teopus CTPOEHUA OPraHUMECKNX COBAUHERMA:
rOMO/IOrMA Y N3OMEPUA (CTPYKTYPHaA U
NPOCTPAHCTBEHHAR). B3auMHOe BAUAHME aTOMOB B
monekynax. Tunot CBA3EN B MONEKYNEX OPraHUYECKNX
BeuiecTs. F'nbpuansaums atomHbix opbutaned
yraepoaa. Paagukan. ®yHKuMoHanbHas rpynna.
KnaccudmKaima opraHuueckux seulecrs.
HomeHKnaTypa OpraHUUeckux BewecTs (TpusnanbHas
N M@KAYHAPOAHAA). XapaKTepHble XUMHUYecKkue
CBOMCTBA YINIEBO4OPOA0B: aNKAHOB, LMKNOANKAHOSB,
aNKEHOB, OMEHOB, aIKKHOB, APOMATHUECKUX
yrnesoaopoaos (6en3ona u romonoros 6eHsona,
cTmpona).

XapaKTepHble XumpUyeckue CBONCTBa NpeaenbHbix
0AHOATOMHbIX W MHOFOATOMHbIX CNUMPTOB, dpeHona.
XapaKTepHble XMMUUecKue CBOMCTBa aibaernaos,
KapBOHOBbBIX KUCNOT, CAOKHBIX 3GMPOB. XapaKTepHble
XMMUYECKUE CBOIMCTBA 330TCOAEPIKALUNX
OpraHNYeCcKUX coeaMHeHN: aMUHOB 1 AMMHOKNCAOT.
BaxHeiwue cnocobbl Noay4eHUA aMUHOB 1
aMMHOKMCAOT. Bionoruueckn BaxHoie BewwecTsa:
Mupbl, 6enkn, yrnesosp (MoHocaxapuapl,
AncaxapuAabl, Nosncaxapuapl). B3aumocsasb
OpraHUYeCKUX COeAUHEHNA.

NAaHUPOBaTh/NPOBOAUTL: BLIMUCAEHHA NO
XUMUUECKUM POPMYNam U YpaBHEHNAM.
NOHUMaTL, YTO NPAKTUYECKOE NPUMEHeHe
sewects 06yC0BASHO UX COCTABOM,
CTPOEHUEM W CBOWCTBAMU. UMmeTb
npeAcTaBAeHNe O POAUN U 3HAYEHUU AAHHOTO
BewulecTsa 8 NpakTuke. Knaccnbuumnposath
HeopraHuyeckne n OpraHu4eckye BeLecTsa
MO BCEM M3BECTHBIM KNACCUPUKALMOHHBIM
nNpU3HaKam. YMeTb: Ha3biBaTb naydenHolie
BELLECTBA NO TPUBUANBHOK MK
MeXAyHapOaHOW HOMEHKAaType.
XapaKTepusoBaTh: CTPOEHME U XMMUYECKHE
CBOWCTBA U3y4YEHHbIX OPraHNYeCcKuX
coeavHeHunit. 3HaTh/NOHNMMAaTL: BarkHeline
XUMMUYECKUE NOHATUA: YINEPOAHbINA CKener,
$YHKLUMOHANLHAA rpyNNa, U30MEPUA 1
roMONOruA, CTPYKTYPHAs 1 NPOCTPAHCTBEHHAA
N3oMepuA, OCHOBHbIE TUMbI peaKkLuuii 8
HEOPraHU4eCKOM N OPFaHMYEeCKOR XMMUK,
OnpeaenaTb/ KnaccuPULMPOBaThL:
NPOCTPAHCTBEHHOE CTPOEHHUE MONEKYA;
rOMONOTK U U30MEDDI.

PerynatusHbie; CUCTemMaTH3NpOBaTh (B
TOM uucne BbIGUPATL NPpUOPHTETHBIE)
KPUTEPUM NNGHMPYEMBIX PE3YNLTATOB ¢
OUEHKK CBOEI JeATeNbHOCTH.
OueHWBaTb NPaBUALHOCTL BbINOAHEHNA
CaMOCTOATENbHBIX AeHCTBUN.
BblasuraTh runoTesbl, ux
060cHOBbIBATL, AOKA3bIBATH.

Crasutb yue6Hylo 3agaqy Ha ocHOBe
COOTHECEHWA TOTO, 4TO U3BECTHO U
YCBOEHO, N TOFO, YTO ewe HEU3BECTHO.
060CHOBLIBATb U OCYLIECTBAATL BbIGOP
Haubonee 3dppeKTUBHLIX cnoco6os
peieHnn yuebHbiX U NO3HABATENbHbIX
33pau.

MosxasarenvHble:

Mcnonb3oBaTth nonck Heobxoanmon
MHPOPMALMK 418 BbINOAHEHHUA
y4e6HbIX 334aHUIA C UICNONB30BAHWEM
y4ebHoit auTepatypsl.

YMeTb CaMOCTOATENbHO NNaHNMPOBaTh
NyTH JOCTUKEHUA LUeseit, B Tom uucne
anbTepHaTUBHLIC, OCO3HANHO BblGMpaThL
Hanbonee addexTBHbIE CNOCOGbI
peieHus yuebHbIX M NO3HaBaTeNbHbIX
3agau.

OnpegenaTtb NOTEHUUANbHbIE
3aTPYAHEHNUA NP pelleHnn yuebHoii 1
NO3HABATENbHOI 330a4M U HAXOANTL
CpeAcTsa ANA UX YCTPAHEHHA.
OnpegenaTb COBMECTHO C NeAarorom u
CBEPCTHUKAMMU KPUTEPUN NNIHMPYEMbIX

Onpegenexue csoeit
NUYHOM NO3KUMM,
3f\eKBaTHOM
anddeperunposaHHoR
CaMOOLEHKe CBOUX
ycnexos B yuebe.
MoHumaHue NpuunH
ycnexa u Heycnexa
y4ebHON JeATeNbHOCTH.
ChopMUpOBaAHHOCTD
LEeHHOCTH 340POBOTO U
6e3onacHoro obpasa
MU3HU; Npasun
WNHANBNAYANLHOTO U
KONJIEKTUBHOTO
6e3onacHoro
noseAeHnA B
4Ype3BbIMANHbLIX
CUTYaumAx,
YrPOXAIOLNX XU3HU U
300p0BbLIO AOAeHA,
npasua NOBeAEHMA B
KabuHeTe xumuu.
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pe3ynbTaTOB U KPUTEPUMK OLLEHKM CBOEH
yuebHON aeAaTenbHOCTH.
KommyHuKaTUBHBle:

OpraHn3oBbiBaTh yyebHoe
B83aMMOAEHCTBME 8 rpynne.

YMeHue CoOTPyAHUYATD C YUNTENEM B
nowucke u cbope uHpopmauum, carywats
ero.

Y4acTBOBATL B KONNEKTMBHOM
obcyxaeHnu npobaem, NPOABAATL
AKTUBHOCTb BO B3aUMOAEUCTBUMN ANA
DELIEHWUA KOMMYHUKATUBHDIX U
03HaBaTeNbHbIX 33434,

MeToabi
NO3HAHUA B
XUMUK. XMNA U
MU3Hb. (2 1)

MNpasuna pabotbl 8 nabopatopuu. flabopaTtopHan
nocyaa v o6opyaosaHue. Npasuna 6esonacHocTh npu
pabote ¢ eAKUMMK, TOPIOUMMU M TOKCUHHBIMK
BellecTsamu, cpeacrsamu 6biToBoM xumun. HayuHele
METOAbI UCCNEA0BAHUA XMMUUECKUX BEWECTB U
npespaiieHunii. MeToab! passenenua cmeceit n
OUMCTKM BeLyecTe. OnpeaeneHue xapakTepa cpeap
BOAHbIX PACTBOPOB BELLECTB. MHAUKATOPSI.
KauecTBeHHbIE PeaKLUMM Ha HeopraHuyeckue
BELLECTBA U UOHbI. KayecTBeHHble peakuuu
opraHuyecknx coeauHeHnin. OcHoBHbIE cnocobbl
nonyueHus (B nabopaTopum) KOHKPETHLIX BEWECT.,
OTHOCAWMWXCA K U3YYEHHbIM KAACCam HEOPraHUYECKUX
coeanHeHuit. OCHOBHbIE cnocobbl NonyueHus
yrnesoaopoAos. OCHOBHbIE cnocobbl NoAyYeHUs
OPraHU4ECKUX KNUCNOPOACOAEPKALMX CORAUHEHMWIA (B
nabopartopuu). Obwme npeacTaBAEHUA O
NPOMBILWNGHHbIX CNOCOGAX NONYYEHUA BAKHEHLINX
sewjects. NpumeHeHue Beuecte. MoHATHE O
meTannyprisn: obume cnocobbl NOAYUEHUS METANNOB.
O6wue HayuHbIe NPUHLUMBE XUMUUECKOro
NpoM3BOACTBA (Ha NpUMEpE NPOMBILLIEHHOTO
NONYMEHUA AMMMaKa, CEPHOI KMCAOTbI, MEeTaHONa).
XumMuueckoe 3arpasHeHne OKpyatoLei cpedpl U ero
nocneacTensa. NpUpogHbIe HCTOUHUKN
yrnesoaopoaos, ux nepepaboTka.
BbiCOKOMONEKYNRPHBIE COEANHEHUA. Pearuuu
NoAKMMEpPU3aLMK U NOAMKOHAEHCcauuKn. Noaumepel.
MAacTMacchl, BONOKHA, KayuyKku. NpumeHerne
M3y4EHHBIX HEOPTAHUYECKWUX U OPraHUYECKUX BElecTs.

MAaHupoBaTL/NPOBOANTL: BLIMUCAEHUA NO
XUMUYECKUM GOPMYAaM U YPABHEHUAM.
NnaHupoBaTL/NPOBOAUTL: IKCNEPUMEHT NO
NONYYEHNIO U PACMO3HABAHWUIO BAXKHENWLLIMX
HEOPraHUYECKNX U OPTaHUYECKNX
coeanHeHui, ¢ yueTom npnobpeTeHHbIX
3HaHUIt 0 npaeunax 6e3onacHoin paboTwi ¢
BellecTsamu 8 naboparopuu n B Hbity. Vimetb
npeacTasaeHue 0 POAN U 3HAYEHNU AIHHOTO
BELeCTBa B NpaKTuKe. NoHUMATL, YTO
NPaKTU4ECKOE NPUMEHEHNE BELLECTB
06YCN0BAGHO UX COCTABOM, CTPOEHUEM U
CBOWCTBAMM.

PerynarusHbie:

OueHNBaTb NPABUALHOCTL BLINOAHEHUA
CaMOCTOATE/IbHBIX AEHUCTBUIA.

YMEeTh CaMOCTOATENBHO NAAHUPOBaTL
NyT AOCTUKEHUR Lieneit, B TOM Yucae
anbTEPHATHBHbLIE, OCO3HAHHO BbIGUPaTh
Hanbonee adpdpekTUBHLIE CNOCOBBI
peweHnA yuebHbIX U NO3HABATENbHBIX
3a4au.

Cncremarnanposatsb {8 Tom uncae
8bI6MPaTL NPUOPUTETHBIE) KPUTEPHUM
NNAHNPYEMbIX PE3YNLTATOB ¥ OLEHKM
cBOEeW AEATENbHOCTH.

Bnagetb OCHOBAMM CAMOKOHTPOAR,
CaMOOLEHKM, NPUHATUA PELUEHNN 1
OCyLLeCTBAGHUA OCO3HAHHOrO BbIGOpPa B
y4e6HON 1 NO3HABaTENLHOM.
NosxaBaTenvHbie:

CrasuTb u GopmyanpoBaTh npobaemy
YPOKa, CaMOCTOATENBLHO €03AaBaTh
ANropuUTM JEATENbHOCTU NPU peLieruu
npo6aembl.

060CcHOBLIBaTL W OCYLLECTBAATL BbIGOP
Haubonee 3ddekTeHbIX cnocobos
peweHns yuebHbIX U NO3HaBaTeIbHbIX
3agau.

OnpeaenaTtb NOTEHUMaNbHBIE
3aTPyAHEHNA NpU pelteHnu yuebHoN n
NO3HABATENbHOM 33,034U U HAXOAUTD
CPeACTBa ANs UX YCTPAHEHUA.
Onpenenstb COBMECTHO C NeAaTorom 1
CBEPCTHUKAMYU KDUTEPUU NNAHUPYEMbIX

Onpegaenenue csoei
NIMYHON NO3NLKUK,
34eKBAaTHOW
AanddepeHUMpoBaHHON
CamoOLeHKe CBOMX
ycnexos B yuebe.
NoHumaxme NpuuuH
ycnexa u Heycnexa
yuebHoit feaTensHOCTH.
ChopmUpOBAHHOCTL
UEeHHOCTH 340P0OBOTO U
6esonacHoro obpasa
MU3HW; Npasun
UHAMBUAYANLHOTO M
KONNEKTUBHOTO
6esonacHoro
NoBeA4EHHNA B
Ype3BbIYANHbIX
CUTYaLMAX,
YIPOXKAIOULUX HUHW U
340POBLIO NOALH,
npasun NOBeAEHUA B
KabuHeTe Xumuu,
ToTOBHOCTL U
cnoco6HOCTL BeCTH
BUANOr C APYTUMU
NOALMM W [OCTUIATH B
Hem
B3aUMONORUMAHNA,
dopmuposaHue
OTBETCTBEHHOTO
OTHOWIEHUM K YHEeHUIO.

13



PEe3YNLTATOB M KPUTEPUYM OLEHKHM CBOEM
yuebHOU aeATeNbHOCTH.
KommyHuKaTMBHbIE:

DPopmyanposaTb cobCTBEHHOE MHEHNE
1 NO3KULMI0, 3343BaTb BONPOCH).
Bnapetb MOHONOTUUECKOW U
Ananoruueckon popmamu peuu.
YMeHue opraHnsoBbIBaTh yuebHoe
COTPYAHNYECTBO N COBMECTHYIO
AEATENbHOCTD € y4uTeNnem n
CcBePCTHUKamu; paboTtats
WHAUBWIYaNbHO U B rPYRNE: HAX0AUTb
obuiee peweHne 1 paspeLwwars
KOHPAVKTbI HA OCHOBE COrNACcOBaHUA
NO3ULMIA U yYeTa UHTEPECOB;
$opmyauposaTh, apryMeHTMpOBaTh U
OTCTanBaTh CBOE MHEHUE.

Pacuértbl no
XUMUYECKUM
dopmynam (9 u)

PacueTbl C MCNOAL3OBAHUEM NOHATHIA
«PaCTBOPUMOCTbY, «MaCCOBaA AONA BELWECTBa B
pacteope». PacueTsl 06bEMHbIX OTHOLEHUI ra3os npn
XMMUYECKUX pearumaX, PacueTbl Macchl BelLeCcTBa WAn
06bema rasos no M3BECTHOMY KONMUECTBY BELLEecTBa,
macce unu o6vemy 04HOrO U3 YHacTBYIOWNX B
peaxuumn BewecTs. PacyeTsl Tennosoro 3¢deKra
peakuuu. PacyeTbl maccel (06bema, KoauyecTsa
BeILECTBA) NPOAYKTOB PeaKLum, ec1n OGHO U3
BewecTs 4aHo B u3bbiTke (MMeeT npumecu). Pacuetbl
macchl (06bema, KOAMUeCTBa BetecTsa) NpogyKTa
pPeaKLmm, eciu 04HO U3 BEeLecTs A3HO B Buae
pacTBopa C onpeaeneHHoN Maccosoi Aonen
PacTBOPEHHOrO BEWECTBA. YCTAHOBAEHMe
MONEKYNAPHOW U CTPYKTYPHOMU OPMYA BelecTsa.
PacueTbi MaccoBoit uam 06 beMHOI 40U BbIXOaa
NPOAYKTa PEAKLNM OT TEOPETUUECKHU BO3MOXKHOTO.
PacueTbl MacCoBOM 40U (MaCcChl) XMMUYECKOro
coeauHeHHUn B CMeCH.

MA3aHUPOBaTh/MPOBOANTD: BLINUCEHUA NO
XMMUYECKUM GOPMYIaM U YPaBHEHNUAM.

PerynatusHbie:

OueHnBaTh NPAaBUALHOCTL BLINOAHEHUS
CaMOCTOATENLHbIX AeHCTBUIA.

YMeTb CaMOCTOATENLHO NNRHNPOBATL
NYTH OOCTMKEHUA Lieneid, B TOM uncne
aNbTePHATMBHbIE, OCO3HAHHO BbIBNPaTL
Haubonee adpdpexTnsHble cnocobbt
peweHnn yuebHbix U NO3HaBaTEeNAbHbIX
3a434.

CuctemaTuanpoBaTh (B TOM unucne
8bI6GMPATL NPUOPUTETHBIE) KPUTEPUU
fNaHUPYEMbIX Pe3yNbTaTOB U OLEHKK
€BOEN AEATENLHOCTH.

BnaaeTtb 0CHOBaMU CaMOKOHTPOAA,
CaMOOLLEHKMN, NPUHATUA PELIEHUI U
OCYWeCcTBAEHUA OCO3HAHHOrO BbiGopa B
y4e6HOM 1 NO3HaBaTe/IbHOIA.
NosxaBatenbHbla:

CrasuTb # bopmyauposaTtb npobremy
YPOKa, CaMOCTOATEALHO CO3AaBaTh
ANFOPUTM AEATENbHOCTU NPKM PeweHnun
npobaemol.

060CHOBbLIBATL 1 OCYLECTBARTL BbIGOP
Hanbonee adpdekTuBHLIX cnocobos
peleHns yuebHbIX U NO3HABATEbHbIX
334ay.

OnpegenaTs NoTeHUUANAbHBIE
3aTpyAHEHUA NPU peweHun yuebHoMn u

FOTOBHOCTL M
cnocobHOCTL BecTu
ANANOT C APYTMMKU
NOABMU U AOCTUFATL B
HeMm
B833aMMOTIOHUMaHUNA.
dopmuposanmne
OTBETCTBEHHOIO
OTHOLIEHUM K YUEHUIO.
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no3HasaTenbHOM 33434M U HAXOAUTh
CPEeACTBa ANA UX YCTPAHEHWA.
KommyHuKatuBHbIe:

OpraHu3osbiBaTh yyebHoe
B3aMMOAeinCcTBUe B rpynne.

YMeHHe coTpyAHUYATL C YYUTESEM B
noucke n cbope nHbopMaLmnK, CAyLIaTb
ero.

PeweHnue
NPaKTUYeCKnX
3agau (4 y)

MNpasuna pabotol B Nabopartopun. labopaTopHas
nocyaa v obopygosanue. Npaeuna 6ezonacHocTn npu
paboTe ¢ eaKNMH, FOPIOYNMM U TOKCUHHBIMU
selecTBamm, cpeacteamu 6biToBOM xumun. HayuHbie
MeTOoAbl UCCNEA0BAHNA XMMUUECKUX BELLECTB 1
npespatieHnii. MeToae! pazaenerHunn cmecei n
OuMCTKM BewecTs. OnpeaeneHne xapaKkTepa cpeab!
BOJHbIX pacTBOPOB BewwecTs. UHAMKaTopbI.
KauecTBeHHbI@ peakumu Ha HeopraHuyeckmne
BELLECTBa U NOHbI. KauecTBeHHbIE peakumn
OpraHUYecKux coeamHeHnin. OCHOBHbIE CNOcobbl
nonyueHus (B nabopaTopun) KOHKPETHbLIX BEILECTS,
OTHOCALLMXCA K U3YYEHHbIM KAaccam HEOpraHM4eCcKuxX
coeanHennii. OCHOBHbIE CnOcobbl NOAYYEHUS
YyrnesoA0poaos.

fnaHupoBaTh/NPOBOAUTL: BLIMMCAEHUA NO
XUMUUECKUM POPMYNaM U YPABHEHUAM.,
NAaHKPOBaTL/NPOBOAMTDL: SKCNEPUMEHT NO
MNOAYYEHUIO U PACNO3HABAHUIO BaHeNLWmX
HEOPraHUMECKUX U OPraHUYEcKnX
coeauHenui, ¢ yueTom npuobpeTeHHbIX
3HaHWUi 0 Npasunax 6esonacHoit paboTbl ¢
sewlectsamu 8 nabopatopun u s GbiTy. UMeTb
npeAcTaBAeHUE O PONU M 3HAYEHUN AAHHOTO
BELLECTBa B NpakTuKe. lOHUMATB, 4TO
NPaKTUHECKOE NPUMEHEHNE BeLLECTS
06YCNOBAGHO UX COCTABOM, CTPOEHUEM M
CBOMCTBAMM.

PerynatusHble: CUCTEMBTM3UPOBATL (B
TOM YuCne BbIGUPaTL NPUOPUTETHLIE)
KPUTEPHU NIAHMPYEMBbIX PE3YNbTATOB U
OUEHKN CBOe AeATeNbHOCTU.
OueHnBaTb NPABUIBbHOCTL BEINOAHEHUA
CaMOCTOATENbHBIX ARACTBUIA.
BblgBuraTh runoTessl, Ux
060CHOBLIBATH, 40Ka3bIBaTh.

Craeutb yyebHylo 3a4a4y Ha OCHOBe
COOTHECEHWA TOrO, YTO M3BECTHO N
YCBOEHQO, 1 TOTO, YTO eLle HEU3IBECTHO.
060CHOBLIBATb U OCYLLECTBAATL BbIGOP
Hanbonee 3¢pPeKTuBHLIX cNOocoboB
peweHnn y4ebHbIX 1 NO3HABATENbHbLIX
3agau.

MNo3naBarenbHble:

Ucnonb3o8aTh NOUCK Heobxoaumon
MHOOPMALUK ANA BbINOAHEHUA
yuebHbIx 3agaHuit ¢ UCNONBL3OBAHUEM
yue6HOW AuTepaTypbl.

YMETb CAMOCTOATENLHO NAAHUPOBaTL
NYTH AOCTIKEHUA LieNeH, B TOM Yncne
aNbTEpPHATUBHbIE, OCO3HAHHO BbIGUPaTh
Haubonee apPpekTuBHbBIE CNOCOOLI
peweHun y4ebHbIX M NO3HABATENbHbIX
3apau.

Onpedenatb NOTEHUNAAbHbLIE
3aTPYAHEHNUA Npu pewweHun yuebHol u
NO3HaBaTeNbHOW 33434M U HAXOAUTL
CpeacTsa ANA UX YCTPAHEHWA.
KommyHukatusHbie:

dopmynupoBaTh co6CTBEHHOE MHEHME
1 RO3MUMIO, 33,3BaTb BONPOCHI.
Bnanete MOHOAOMMYECKON M
Ananoruyeckoi opmamiu peyu.

OnpeaeneHue csoei
NMYHOW NO3MLMK,
afeKeaTHOM
anddepeHupoBaHHOMI
CaMOOLEHKE CBONX
ycnexos B y4yebe.
NoHumaHue NpUIUH
ycnexa u Heycnexa
y4yeOHON BeATenbHOCTH.
ChopmUpOBaHHOCTD
LEeHHOCTH 340pPOBOTO U
6e3sonachoro obpasa
MU3HU; Npasun
UHAUBUAYANBHOTO U
KOJINEKTUBHOTO
6esonacHoro
noseaeHus B
ypessbiNafHbIX
CUTyaumax,
YrPOMAIOLLUX HU3HN U
340POBbIO 04N,
npasua NOBeseHUA B
KkabuHeTe xummum.
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