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Pabouas nporpamma coctasiieHa B cootrBeTcTBUU ¢ PI'OC OO0, Ha ocHoBanuu mnporpammsl H.H. I'apa (Xumus. Paboune nporpammer. [Ipeamernas
nuans yueouukos I'.E. Pyasutrca u @.I". ®enpamana. 8-9 kimaccel. — M.: IIpocsernenue, 2011 r.).

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOT O ITPEJIMETA

B pesyabTare u3yyeHuss Kypca XMuMHUsl B OCHOBHOM 1IKoJIe:
BeintyckHUK Hayuumcsa:

® OIUCHIBaTh CBOKMCTBA TBEP/BIX, )KHUJIKHUX, Fa3000pa3HbIX BEIIECTB, BbIIEIAS UX CYLLIECTBEHHbIE IPU3HAKY;

® XapaKTEepHU30BaTh BEILECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH IPUYMHHO-CIICCTBEHHBIE CBA3M MEXKy TaHHBIMH Xa-
paKTEpUCTUKaMH BEILIECTBA;

® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHITHNA: aTOM, MOJIEKYJIa, XMMUYECKHUI 3JIEMEHT, IIPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO,
BaJICHTHOCTb, MCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUH;

e 1300pa)kaTh COCTAB MPOCTEHIINX BEIIECTB C TIOMOIIBI0 XUMHUECKUX (POPMYIT U CYIIHOCTh XUMHUYECKUX PEAKIMA C TIOMOIIBI0 XHMUY e-
CKHMX YpaBHECHU;

® BBIYNCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, a TAKKE€ MAaCCOBYIO JIOJIK0 XUMHUYECKOTO JIEMEHTA B COEIIH-
HEHUSIX;

® CpaBHUBATH I10 COCTaBY OKCHUbI, OCHOBAHUS, KUCIIOTBI, COJI;

e KJIaCCU(PHUIMPOBATH OKCUIBI 1 OCHOBAHMSI IO CBOMCTBAM, KHCIIOTHI U COJIM — 110 COCTaBY;

® ONUCHIBaTh COCTaB, CBOMCTBA M 3HAUYEHHUE (B MPUPOJIE U MPAKTUYECKOHN JesITeIbHOCTH YEIOBEKa) MPOCTHIX BELIECTB — KUCIOPOJia U BO-
0poJa;

® J1aBaTh CPABHUTEJIBHYIO XapaKTEPUCTUKY XMMHUUYECKHUX DJIEMEHTOB M BAXKHEUIIINX COCIUHEHUN €CTECTBEHHBIX CEMENCTB IIEIOYHBIX Me-
TaJUIOB U TraJIOT€HOB;

® TI0JIb30BAThCS JIaOOPATOPHBIM 000PYAOBAHUEM U XUMUYECKOM MOCYI0M;

® IPOBOAMUTH HECIOXKHBIE XUMHUECKUE OMBITHl M HAOIIOJCHNUS 32 U3MEHEHHUEM CBOMCTB BELIECTB B MPOLIECCE UX IMpPEBpalleHuit; coOto-
JaTh MpaBUiia TEXHUKU 0€30M1aCHOCTHU MPH MPOBEIEHUHN HAOIIOJEHUM U OIBITOB;



® pa3INYyaTh SKCIEPUMEHTAIBHO KUCIOTHI U LIEJIOUH, OJIB3YSACh HHANKATOPAMH; OCO3HATh HEOOXOJUMOCTh COOMIOACHUS Mep O€301acHO-
CTH NPU OOPAIEHUH C KHUCIIOTaMU U I1IeJI0YaMH.

BBIITYCKHUK noayuum 603MOMCHOCMb HAYYUMBCAL

® TPaMOTHO OOpaIIaThCs C BELIECTBAMH B MIOBCEHEBHOM KU3HU;

® 0CO3HaBaTh HEOOXOJUMOCThH COOIOACHHUS ITPABIIT SKOJIOTHUECKU OE30MTaCHOTO MOBECHUS B OKPYKAOIIEH IPUPOTHON Ccpesie;

® TIOHMMATh CMBICT U HEOOXOAUMOCTh COOMIOACHUS MPEANNCAHUN, TPEIaraeMbIX B MHCTPYKIHUAX IO UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB
OBITOBOW XMMHH U JP.;

® JCMOJb30BaTh MPUOOPETEHHBIC KIIIOUEBbIE KOMIETEHTHOCTH IPU BBINOJIHEHUU HCCIIEIOBATENIbCKUX MPOEKTOB MO W3YYEHHIO CBOICTB,
CII0CcO0O0B TIOJTYYCHUS U PaCIiO3HABAHUS BEIICCTB;

® pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTH, HUCIIOJIb3Ysl CPEICTBA YCTHOTO M MHUCHMEHHOTO OOIIEHUS, MPOSBISTh FTOTOBHOCTH K
YB)KEHUIO UHOM TOUKU 3PEHUS IIPH OOCYKACHUU PE3YIbTATOB BBIIIOIHEHHON pabOThI;

e OOBCKTUBHO OICHUBATh HH(DOPMAIIMIO O BEIIECTBAX M XMMHYECKHX TPOIECCaX, KPUTUUSCKH OTHOCUTHCS K IICEBIOHAYYHON MH(POpMa-
1M1, HETOOPOCOBECTHOW peKiIaMe, Kacalolleics HCTIOIb30BaHUS Pa3INYHBIX BEIECTB.

Iepuoauyeckuii 3aK0H M MepUOANYECKasi cMcTeMa XuMUudeckux jieMmeHToB .. MenaesneeBa. CTpoeHnue BelecTna.

BoeinyckHuK Hayuumces:

e KJaccUPHUIMPOBATh XMMHUYECKHUE DJIEMEHTHl Ha METaJllbl, HEMETaJUIbl, AJIEMEHThI, OKCUJIBI M THIPOKCHIBI KOTOPBIX aM(OTEpHBI, H
WHEPTHBIE SJIEMEHTHI (Ta3bl) ISl OCO3HAHMS BAXKHOCTH YIIOPSA0YCHHOCTH HAYYHBIX 3HAHMIA,

® packpsIBaTh CMBICI Iepuoanyeckoro 3akona /[.1. Menneneena;

® ONUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY MTEPUOIUUECKON CUCTEMBl XUMUYECKUX IJIEMEHTOB;

® XapaKTEepHU30BaTh COCTAB ATOMHBIX SJEP M PaCHpe/IeICHUE YUCIA SJIEKTPOHOB IO 3JEKTPOHHBIM CJIOSIM aTOMOB XMUMHUYECKHX 3JIEMEHTOB
MaJibIX MEPUOIOB NEPUOIUUECKON CUCTEMBI, a TAKKE KaJIus U Kbl

® pa3nuyaTh BUbl XUMUYECKOHN CBA3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOJISIPHYIO U METAJITMYECKYIO;

e 1300paXkaTh IEKTPOHHBIE (POPMYIIBI BEIIECTB, 00PAa30BAHHBIX XMMHUYECKUMHU CBSI3SIMU PA3HOTO BUJIA,

® BEBIIBIATH 3aBUCUMOCTH CBOWCTB BEIIECTBA OT CTPOEHUS €T0 KPUCTALIUYCCKON PEIIeTKH (HOHHOW, aTOMHOM, MOJIEKYJISIPHON, METaJIITH-
YeCKOM);

® XapaKTepH30BaTh XUMUYECKUE DIIEMEHTHI M UX COSAMHEHUS Ha OCHOBE TIOJIOKEHUS SJIEMEHTOB B TIEPUOINYECKON CHcTeMe U 0COOEHHO-
CTEU CTPOEHHUS UX aTOMOB;



® ONUCHIBATh OCHOBHBIE MPEANOCHUIKH OTKpbITHs J[.M. MeHieneeBbIM MepruoAMdecKoro 3aKOHa M EPUOINYECKON CHCTEMbl XUMHYECKUX
3JIEMEHTOB ¥ MHOTOOOPa3HYIO0 HAYUHYIO JIESITEIBHOCTD YYCHOTO;

® XapaKTEepHU30BaTh HAYYHOE M MUPOBO33PEHUYECKOE 3HAUCHUE MEPUOJUUYECKOTO 3aKOHA U MEPUOIMUECKON CUCTEMbl XUMUUYECKHUX JIEMEH-
toB JI.1. Menneneena;

® O0CO3HaBaTh HAYYHBIC OTKPBITHS KAaK PE3yNbTAT JIUTEIHHBIX HAOTIOACHUIA, ONBITOB, HAYYHOUW MOJIEMHKH, MPEOIOJICHUST TPYAHOCTEH U
COMHEHUIA.

BBITTYCKHUK noyuum 803MOMCHOCMb HAYYUMBCAL.

® 0CO3HABaTh 3HAYCHHE TEOPETUUCCKUX 3HAHUMN ISl MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa;

® OINUCHIBaTh U3yYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a;

® IIPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOTUYCCKON CUCTEMbI XUMHUYECKHX JIEMEHTOB JUIsl OOBSICHEHHS M TIPEJIBUICHUS CBOMCTB
KOHKPETHBIX BEIIECTB;

e pa3BuBaTh MH()DOPMAIMOHHYIO KOMIIETCHTHOCTh MOCPEACTBOM YIIIyOJICHUS 3HAHHW 00 MCTOPHHM CTAHOBJICHHSI XHMHUYECKON HAyKH, €e
OCHOBHBIX TMOHSTHH, MEPUOUYECKOTO 3aKOHA KaK OJTHOTO M3 BKHEHIIMX 3aKOHOB MPHUPOIBI, a TAKKE O COBPEMEHHBIX JAOCTH)KCHUSX HAYKH U
TEXHUKHU.

MHoroo0pa3ne XuMHYeCKUX pPeaKIHii.
Beinycknuk Hayuumcs:
® OO0BACHATH CYTh XMMUYECKHX MPOLIECCOB;
® Ha3bIBATh NMPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIA;
® YCTaHaBJIHMBATh NPUHAIICKHOCTH XUMUIECKOHN PEaKIMH K OTPEIETICHHOMY THITY TIO OJTHOMY M3 KJIACCH(PUIIMPOBAHHBIX MTPU3HAKOB!
1) Mo YncITy U COCTaBy MCXO/IHBIX BEIIECTB U MPOIYKTOB PEAKINH (PEaKIINK COSANHEHNUS, Pa3I0KEeHHUs, 3aMEIICHUS U OOMEHa),
2) 1O BBIJCNICHUIO MJIU MOTJIOMIEHHUIO TETJIOTHI (peaKuK SK30TepMUUECKUE U FHT0TEPMUUECKUE);
3) M0 U3MEHEHUIO CTENEeHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH);
4) mo oOpaTuMoCTH nporecca (peakiuu oOpaTUMble 1 HEOOpaTUMBIE);
® Ha3bIBaTh (DAKTOPHI, BIHUSAIONINE Ha CKOPOCTh XUMHUECKUX PEAKIINH;

® Ha3bIBATh (baKTOpI)I, BJIMAIOIIME HA CMCHICHUEC XUMHNYCCKOT'O PaBHOBECHU A,



® COCTaBJIATh YPAaBHEHHs IEKTPOJIUTUYECKON NUCCOLMALMK KUCIIOT, IEN0YEH, COJIEH; MTOJIIHBIE U COKPAILlCHHBIC HOHHBIE YPAaBHEHUS pe-
aKuil oOMeHa; ypaBHEHHS OKUCIUTENIBHO - BOCCTAHOBUTEIbHBIX PEAKIIMA;

® IPOTHO3MPOBATH MPOIYKTHl XUMHUUECKUX PeaKIuii o (hopMyiaM / Ha3BaHUSM MCXOIHBIX BEIIECTB; ONPEACATh HCXOAHbBIC BELIECTBA MO
dbopmynaM / Ha3BaHUSIM IIPOAYKTOB PEAKIIMH;

® COCTaBJIATh YPAaBHEHMsI peaklUii, COOTBETCTBYIOUIUX TOCIEA0BATEIBHOCTHU («IETOYKE») IPEBPALLICHUII HEOPraHMUECKUX BEIIECTB pa3-
JIMYHBIX KJIACCOB;

® BBISIBIIATH B [IPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUIETENIbCTBYIOLINE O MPOTEKAHUU XUMHUYECKOM peaKuu;

® TOTOBMUTH PAaCTBOPBI C ONPENEICHHON MAaCCOBOM 10JI€¥ paCTBOPEHHOTO BEILIECTBA;

® OIpEeAeNATh XapaKTeP CPellbl BOJHBIX PACTBOPOB KUCJIOT U IIEI0YEH 110 U3MEHEHUIO OKPACKU HHIUKATOPOB;

® [IPOBOJUTH KAYECTBEHHbBIE PEAKIIMH, ITOITBEPKIAIOLINE HATMYUE B BOAHBIX PACTBOPAX BEILIECTB OTJCIBbHBIX KATUOHOB U aHUOHOB.

BBIITyCKHMK noayuum 603MOCHOCMb HAYYUMbC.

® COCTaBJISATh MOJIEKYJISIPHBIE U IOJIHbIE HOHHBIE YPABHEHHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

® [IPUBOAUTH IMPHUMCPLI peaKum“I, MNOATBEPKAAOIMINX CYIICCTBOBAHUC B3dMMOCBAA3HU MCKAY OCHOBHBIMU KJIaCCaMH HCOPIraHUYCCKHX BC-

® [IPOrHO3HMPOBATH PE3yJbTaThl BO3ACHCTBUS PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKON peaKkiuH;
® TIPOrHO3UPOBATH PE3YJbTAThl BO3ACHCTBUS Pa3INYHBIX (PAKTOPOB HA CMEIIEHUE XMMHUECKOIO PABHOBECHSI.
MHoroo0pa3ue BelecTs.

BBINTyCKHUK Hayuumcs:

® OIpeAeNnsaTh NMPUHAIIC)KHOCTh HEOPraHMUECKHUX BEUIECTB K OJHOMY W3 M3YYEHHBIX KJIACCOB/TPYII: METAJUIbl U HEMETaJUIbl, OKCHBbI,
OCHOBaHMs, KACIIOTBI, COJIU;

® COCTaBJIATH (OPMYJIBI BELIECTB 110 UX HAa3BaHUIM;

® OIpEIEIATh BAICHTHOCTh U CTEIICHb OKUCIICHHS DJIEMEHTOB B BEILIECTBAX;

® COCTaBJIATH (POPMYJIbI HEOPraHUYECKUX COECTUHEHUI MO BAJIEHTHOCTSAM M CTENEHSM OKMCIEHHS 3JIEMEHTOB, a TakXKe 3apsjaM HOHOB,
yKa3aHHBIM B TaOJIHMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHU U COJIEH;

e OOBACHATH 3aKOHOMEPHOCTU U3MEHEHUS (PU3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB M X BBICIIUX OKCHJIOB, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOI'O U TPETHETO MEPUOIOB;

e Ha3bIBaTh 00IIME XUMUYECKHE CBOMCTBA, XapaKTEpPHbIE JJIsl TPYIII OKCUIOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX.



® Ha3bIBaTh OOIIME XMMUYCCKHE CBOWCTBA, XapaKTEPHBIC ISl KAXKIOTO KJlacca BEIICCTB;

® TIPUBOJUTH MPUMEPHI PEAKIIH, MOATBEPKAAIOIMNX XUMUYCCKUE CBOMCTBA HEOPTaHMYECKUX BEIICCTB: OKCUIOB, KHCIOT, OCHOBAHUN U
CoJIeH;

® OIpPEIeTsATh BEIIECTBO — OKUCIIUTEIh M BEIIECTBO — BOCCTAHOBUTEIb B OKUCIIUTEIHFHO — BOCCTAHOBUTEIBHBIX PEAKIIHSIX;

® COCTaBJISTH AIEKTPOHHBIN OaJaHC MO MPEAJIOKEHHBIM CXeMaM PeaKIni;

® [POBOAMTSH JIAOOPATOPHBIC OMBITHI, TOJTBEPIKIAOIINE XUMUIESCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEUICCTB;

® TIPOBOJUTH JIAOOPATOPHBIC OMBITHI MO MOTYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB: BOAOPOJA, KHCIOPOJA, YIIIEKHUCIOro Tasa,
aMMHaKa; COCTaBIISITh YPAaBHEHUSI COOTBETCTBYIOIINX PEAKIIHM.

BBINYCKHUK TOIYYUT 8O3MONCHOCTb HAYYUMbCSL:

* PaMOTHO 00paaThCs C BEMIECTBAMHU B IIOBCEIHEBHOM KHU3HH,

* 0CO3HaBaTh HEOOXOJMMOCTD COOJIFOICHHS ITPABHJII SKOJIOTHYECKH O€30MacHOT0 TTOBEICHHSI B OKPYKaIOIIeH IPUPOIHON cpelie;

* IOHUMATh CMBICII U HEOOXOUMOCTh COOJIIOJICHHSI TIPEANUCAHNM, TPEIaraéMbIX B HHCTPYKIIHMSIX 110 UCIIOIB30BaHUIO JICKAPCTB, CPEACTB
OBITOBOW XMIMHH U JIP.;

* HCIIOJI30BATh MPHOOPETEHHBIC KITIOYCBBIC KOMIICTCHTHOCTH IPH BBITIOJHEHUN HCCIICIOBATEIILCKIUX MPOSKTOB 1O M3YYCHHUIO CBOWCTB,
CIIO0CO0O0B TIOJTYYCHUS U PAaCIiO3HABAHUS BEIICCTB;

* pa3BHBaTh KOMMYHHKATUBHYIO KOMIICTEHTHOCTD, UCIIOJIB3YS CPEACTBA YCTHOW U MUCHMEHHON KOMMYHHKAITUU TPU pabOTe C TEKCTaAMH
y4yeOHHMKa U JOMOJHUTEIBHON JTUTEPATYpOi, CIPAaBOYHBIMU TaOIHIIAMH, TPOSBISTH TOTOBHOCTh K YBaKEHUIO MHOW TOYKHU 3PEHUS TIPU 00CYKIe-
HUU PE3YyIbTaTOB BHIMOJTHEHHON pabOTHI;

* 00BbEKTHBHO OIICHUBATh HH(DOPMAIIHMIO O BEHIECTBAX U XUMUYECKUX MPOIIECCaX, KPUTHIECKH OTHOCUTHCS K TICEBAOHAYUYHON HHPOpMAIIHIH,
HEZ0OPOCOBECTHOM pekiaMe, Kacarollecs NCIIOIb30BaHUS PA3JIMUHbIX BEIIECTB.

* 0CO3HABATh 3HAYCHHUE TCOPETHUSCKUX 3HAHUH JIJIS MPAKTHYECKOH JIEATEITBHOCTH YEITOBEKa,;

* OITUCBIBATH M3YYCHHBIC OOBEKTHI KAK CHCTEMBI, TPUMEHSISI JIOTUKY CHCTEMHOTO aHAIN3a;

* IPUMCHSTH 3HAHUS O 3aKOHOMEPHOCTSIX TEPUOJINYCCKON CHCTEMBl XMMHYECKHUX JJIEMEHTOB ISl OOBSCHEHUS W MPEABUJICHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIETEHTHOCTh MTOCPEJACTBOM YIITyOJIEeHUS 3HAHUI 00 MCTOPUU CTAHOBIIEHUSI XUMUYECKON HAayKH, e€ 0oc-
HOBHBIX MOHATHH, TIEPUOIUYECKOTO 3aKOHA KaK OJTHOTO M3 BaXXHEHUINIUX 3aKOHOB MPUPOIBI, a TAKKE O COBPEMEHHBIX JTOCTIDKEHUSX HAYKH U TEX-
HUKH.

* COCTaBJIATH MOJICKYJISIPHBIE U MTOJIHBIE HOHHBIC YPAaBHEHUS MO0 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;



* IIPUBOJAUTH NPUMEPBI PEAKLMM, NMOATBEPKAAOIIMUX CYIECTBOBAHUE B3aMMOCBSI3M MEKIY OCHOBHBIMHU KJIACCAMHU HEOPraHMYECKUX Be-
LIECTB;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PA3IMUHBIX (PAKTOPOB HA N3MEHEHHUE CKOPOCTH XUMHUECKON PEaKIINH;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOTO PaBHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS,

* IIPOTHO3MPOBATH CIIOCOOHOCTD BELECTBA MPOSABIATh OKHCIUTEIbHBIE WM BOCCTAHOBUTEIbHBIC CBOWCTBA C YUETOM CTENEHEH OKHCICHHUS
3JIEMEHTOB, BXOJALIUX B €TI0 COCTAB;

* BBIABJIATH CYLIECTBOBAHUE T'€HETUUECKON B3aUMOCBSA3U MEXKY BELIECTBAMMU B PsAY: IIPOCTOE BELIECTBO — OKCUJ — IMAPOKCHU] — COJIb;

* OPraHU30BbIBATh, IPOBOJUTH YUEHHUYECKHUE MPOEKTHI 110 UCCIIETOBAHUIO CBOMCTB BELIECTB, UMEIOIINX BAKHOE IPAKTUYECKOE 3HAUCHUE.

COLEPKAHUE YYEBHOI'O ITPEIMETA

8 kiacc.

Pa3znen 1. OcHOBHBIE NOHATHA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NIPeACTABJICHH)

[Ipeamer xumuu. XuMus Kak 4acThb €CTECTBO3HAHMS. BemecTBa u ux cBoicTBa. YucThie BemecTBa U cMecu. MeTobl TO3HAHUS B XUMUMU:
HabuoieHue, 3kcnepuMenT. [Ipuemsl 6e30macHo padboThl ¢ 000pynOBaHuEM U BellecTBaMu. CTpoeHue MmiiaMeHHu.

UYuctele BeniecTBa U cMecu. CiocoObl OUMCTKU BEIIECTB: OTCTauBaHue, (UIbTPOBAHUE, BhIMIApUBAHUE, KpUCTAIIN3aLUs, JTUcTHIAnus. du-
3UYECKHE U XUMUYECKHUE ABJIEHUS. XUMUUeckue peakiuu. [IpusHaku XuMHUUecKux peakuuil U YCIOBHs BOZHUKHOBEHUS U TEUCHUS] XMMHUECKUX pe-
aKIUH.

ATOMBI, MOJIEKYJIBI M MOHBL. BeliecTBa MOJIEKYISpHOIO U HEMOJEKYISIpPHOTo cTpoeHus. Kpucrannnueckue u amopdusie BemectBa. Kpu-
CTAJUIMYECKHUE PEIIETKU: MOHHAsA, aTOMHAas U MoJIeKyJsipHas. IIpocTele M cloKHBIE BellecTBAa. XUMHUYECKHM 3J€MEHT. MeTaibl U HEMETaJlIbl.
AtomHas eguHMIa Maccbl. OTHOCHTENBbHAS aTOMHAs Macca. SI3bIK XUMHU. 3HAKM XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEILECTBA.
Xumuueckue ¢popmynbl. OTHOCHTENbHAS MOJIEKysipHas Macca. KauecTBEHHBII M KOJIMYECTBEHHBIN COCTAaB BElECTBA. BbIUMCIIEHUS 10 XUMUYECKUM
bopmynaM. MaccoBas 105151 XUAMHUYECKOTO AJIEMEHTA B COEAMHEHUH.

BanenTHOCTh XMMHUYECKUX 3J€MEHTOB. Ompe/esieHrne BaJeHTHOCTH 3JIEMEHTOB 1o (opmyinaM OMHapHBIX coenuHeHuil. CocTaBieHHe XUMU-
yeckux (popmyn OMHAPHBIX COEIMHEHUH MO BaJ€HTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YUeHHUE. 3aKOH COXpaHEHUsI MacChl BemecTB. JKu3Hb u nestenbHocTh M.B. JlIoMmoHOCOBa. XuMUYeckrue ypaBHEHUS.
Tunel XUMHYECKUX pEeaKIIUi.



Kucnopoa. Haxoxnenue B npupone. [lomyyenue xucimopoja B 1abOpaTopuu U MPOMBIIUIEHHOCTH. Du3nyeckre ¥ XMMUYECKHE CBOMCTBA
kuciopoaa. l'openne. Oxcuapl. [Ipumenenue kuciaopoaa. KpyroBopot kucnopoaa B mpupoae. O30H, aluioTponus Kuciaopoaa. Bos3myx u ero cocras.
3amTa aTMOC(EepHOro BO3AyXa OT 3arpsS3HEHUM.

Bonopon. Haxoxxnenue B npupose. Ilonydenne Bogopo/a B 1abOpaTopuu ¥ MPOMBINUIEHHOCTH. Du3nyeckie u XUMHYECKHE CBOMCTBA BOO-
poxna. Bogopon — BoccranoBuTens. Mepsl 6e3omacHocTy pu padoTe ¢ BogopoaoM. [Ipumenenue Boopoaa.

Bona. Metobl ornpesienieHnst cocTaBa BOAbI — aHaNU3 U cuHTe3. Pusndeckue cBoiicTBa Bojbl. Boja B mpupoe u crnocoObl ee 04uCTKU. Adpa-
st BO/Ibl. XMMHUUECKHE CBOMCTBa BoJbl. [Ipumenenue Bonbl. Boaa — pactBopurens. PacTBopuMocTs BemecTB B Bojie. MaccoBast 10JIs1 paCTBOPEHHO-
IO BEUIECTBA.

KonuuectBennsie oTHomeHus B xuMuu. KonnuecTBo Bemectsa. Momibs. Mossipaast macca. 3akoH ABoraapo. MomnsipHsiii 00bem razoB. OTHO-
CHUTEJbHAS IUIOTHOCTH Ta30B. OOBEMHBIE OTHOIIECHUS Ta30B MPH XUMHUYECKHX PEaAKIUIX.

Baxmwelimme kiacchl HEOpraHMYeCKNX coeqruHeHuil. OKCHUIpl: cocTas, Kinaccudukamys. OCHOBHbBIE U KUCIOTHBIE OKCHIBI. HoMeHKIIaTypa oK-
cuioB. PU3NYECKUE M XUMUYECKHE CBOMCTBA, MOJTydYeHHE U IPUMEHEHUE OKCUIOB.

I'mapokcnapl. Kimaccudukamms ruapokcnnoB. OcuoBanusi. Cocra. Llenoun n HepacTBopuMble ocHOBaHMs. HomeHknaTypa. dusnueckue u
XMMHYECKHE CBOMCTBAa OCHOBaHMHU. Peakiust HelTpanu3anun. [lonydyeHnne u npuMeHeHne OCHOBaHUH. AM(OTEPHBIE OKCHIIBI M THIPOKCHIBI.

Kucnotsr. Coctas. Knaccugpukarmusa. Homenkinarypa. @usndeckie 1 XUMUYECKUE CBOWCTBA KUCIIOT. BBITECHUTENBHBIN PsIl METAJLIOB.

Comnu. CocraB. Knaccuduxanus. Homenknarypa. @uznueckue cBoicTBa coseid. PacTBOpuMOCTh coseii B Bojie. XUMHUYECKHE CBOMCTBA COJIEH.
CrniocoOslI nmostyuenus coseil. [lpumenenue conei.

I'eneTrueckas cBsi3b MEXKIy OCHOBHBIMHU KJIaCCaMU HEOPTaHWYECKUX COSTUHEHHA.

Hemoncmpayuu. O3naxomnenue ¢ obpazyamu RPoCmMulx u cloxcHoix geujecms. Cnocodvl ouUCmMKU 8ewyecms. KPUCMAIIU3ayus, OUCUNILA-
yus, xpomamozpagpus. Onvimsi, noomeepicoarouyue 3aKoH COXPaAHeHUsL MACCbl Beujecms.

Tlonyuenue u cobupanue KUCI0poOa Memooom eblmechenus 6030yxa u 600bl. Onpedenenue cocmasa 6o30yxa. Konnexyus negpmu, xamennoeo
Yyelns u npo0yKmoe ux nepepabomu.
Ilonyuenue 60o0opooa 6 annapame Kuna, npogepka 6000pooa Ha 4ucmomy, 20peHue 8000pood, cooupanue 6000po0a MemoooM 8blMeCHeHUs
8030yXa U 800U
Ananusz 600vl. Cunmes 600ul.
3uaxomcmeo ¢ obpazyamu oKkcuoos8, KUCI0m, ocCHo8anull u conei. Helmpanusayus wénouu KUcCiomou 8 npucymcmeuu uHouKamopa.



Jlabopamopnute onvimol. Paccmompenue geujecmes ¢ pasnuuHbiMu Qusuyeckumu ceoricmsamu. Pazoenenue cmecu ¢ nomowbo MazHuma.
IIpumepvl usuyeckux u Xumuyeckux saeieHul. Peaxyuu, urniocmpupyowue 0cHO8Hble NPUSHAKU XAPAKMEPHBIX peakyuu. Paznoscenue ocHosHo20
kapoonama meou (11). Peaxyus 3amewenus meou dcene3om.

O3HakomaeHue ¢ 00pazyamu OKCUO08.

Bzaumooeticmesue so0opooda c oxcuoom meou (11).

Onvimsl, noomeepoicoaroujue XUmMuieckue c8oLlcmed KUCI0m, OCHOBAHUII.

Ilpakmuueckue padomul

o [Ipuemul 6e3onacroti pabomsi ¢ 0b6opyoosanuem u gewgecmeamu. CmpoeHue niameHu.

o OQuucmka 3a2psA3HEHHOU NOBAPEHHOU COU.

o [lonyuenue u ceoticmea Kuciopooda

o [lonyuenue 6000poda u usyuenue e2o C8OUCMS.

o [Ipuecomosnenue pacmeopos coJeli ¢ OnpedeéHHOU MaccoBoll 00aell pacCmEOPEHHO20 8eujecmad.

o Pewenue sxcnepumenmanvHulx 3a0ay no meme « OCHOBHble KIACCHl HEOP2AHUYECKUX COOUHEHUTI.

Pacuemmnvle 3a0auu:

Buvluucnenue omnocumenvHot MoreKyIapHOU MAccyl gewyecmaa no gopmyine. BoiuucieHue Maccogoti 00U 31eMeHma 8 XUMU4eCKoM Co-
eouHenuu. Ycemanoanenue npocmetiuteti hopmyvl 8euiecmaea no Maccosvim 00JISM 21eMEHMO8.

Haxoocoenue maccosoii 0onu pacmeopénnozo eeujecmea 6 pacmeope. Bvliuucnenue maccwvl pacmeopénnozo eewjecmsa u 600bl 0Jisl NPULOMO6-
JIeHUsI pacmeopa onpeoenéHHOU KOHYEHMPayuu.

Ob6véMHbIe OMHOWEHUS 24308 NPU XUMUYECKUX PEaAKYUSIX.

Buluucnenus no xumuiueckum ypasHenusm mMaccol, 00bema u KoIu4ecmea eeujecmsea 00H020 U3 NPOOYKMOoE peakyuu no Macce UcXooHo20 eeuje-
cmea, 00vEMY Ul KOTUYECmBY 8elecmad, cooepicaue2o onpedesiénnyio 00110 npumecell.

Paznes 2. [lepuoanyecknii 3aK0H M MePHOANYECKasi CHCTeMa XUMHYecKuX d1eMeHToB /.. Menneneesa. Ctpoenne aroma.
IlepBble MOMBITKY KIaCCU(PUKALIMN XUMUUYECKHX 3JIeMeHTOB. [IoHsATHE 0 rpynmax cXoIHBIX 3JeMEeHTOB. EcTecTBeHHbIE ceMeiicTBa MIETOYHbBIX
METAJIJIOB U ranoreHoB. biaroponneie rassl. [lepuonnueckuit 3akon [I.M1.Menneneesa. [lepuoauueckas cuctema Kak €CTECTBEHHO — HAyYyHOE Kjlac-
cuduKalnsg XUMUYECKHUX J1eMeHTOB. TalnuuHas Gopma npeacTaBieHus KiacCUpUKaUNU XUMHUUECKUX dy1eMeHToB. CTpykTypa Tadbnuusl «llepuogu-
yeckas cuctemMa xuMmuueckux snemeHToB J[.M. MenneneeBa» (kopotkast popma): A- u b- rpynmnsl, nepruoasl. @U3NUYECKH CMBICI MOPSAKOBOIO 3Je-
MEHTa, HoMepa Nepuoja, Homepa IpyMIbl (s 3JIEMEHTOB A-TpYII).



CrpoeHue aToma: sIpo U JMEKTpOoHHAsI 00onouka. CoCcTaB aTOMHBIX siiep: MPOTOHBI K HEUTPOHBI. M30TOMBI. 3apsi aTOMHOTO siipa, MacCOBOE
YHCII0, OTHOCUTENbHAs aToMHast Macca. CoBpeMeHHast (hOpMYIMPOBKA MOHATUS «XUMUYCCKUI SJIEMEHT.

DnexkTpoHHas 000JI0YKa aTOMa: TOHATHE 00 SHEPreTUYECKOM YPOBHE (3JIEKTPOHHOM CIIOE), €r0 EMKOCTH. 3allOHEHUE SJICKTPOHHBIX CIOEB Y
aTOMOB JIEMEHTOB IIEPBOTO — TPEeThero nepruooB. CoBpeMeHHas: (POPMYTUPOBKA MEPHUOIHMUECKOTO 3aKOHA.

3HaueHue nepuoguueckoro 3akona. Hayunsie noctmxenus .M. MenneneeBa: ucnpapiieHne OTHOCUTEIbHBIX aTOMHBIX Macc, IMpeJcKa3aHue
CYLIECTBOBAHMSI HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKH XUMUYECKUX JIEMEHTOB B nepuoanueckoi cucreme. XKuznp u nesrensHocts .M. Menne-
JeeBa.

Hemoncmpayuu:

Qu3zuueckue c80UCMBA WELOUHbIX MemMailos. Bzaumoodeiicmsue okcudos nampus, maznus, hocgpopa, cepvl ¢ 80001, UCCIEO08AHUE CEOUCTE
NOJYYEHHbIX NPoOYKmMos. Bzaumooeticmeue nampus u Kauus ¢ 6000u. Qusuyeckue c8olcmea 2ani02eHos. Bzaumoodelicmeue antomunus ¢ xaopom,
OPOMOM U THOOOM.

Pa3nen 3. Ctpoenue BemecTna.

DNEKTPOOTPUIATEILHOCTh XUMUUYECKUX 3JIeMEeHTOB. OCHOBHBIE BU/bl XUMUYECKOW CBSI3U: KOBAJIGHTHAS! HEMOJIApHAs, KOBAJICHTHAS IMOJSIp-
Hasi, HOHHAs. BaleHTHOCTDH JIEMEHTOB B CBETE 3JIEKTPOHHOM Teopun. CreneHb okucineHus. [IpaBuna onpeneneHus cTeneHe OKUCISHUS 2IEMEHTOB.

Hemoncmpayuu:

Conocmasnenue Qu3UKO-XUMUYECKUX CBOUCME COCOUHEHUU C KOBALEHMHBIMU U UOHHbIMU CEA3AMU.

9 kJacc.
Pa3nes 1. MHoroo6pa3ue XuMHuYeCKMX peaKnui.

Krnaccudukanus XuMUYECKIX PEaKIUi: PEaKIuu COCIUHECHHUS, Pa3IOKEHHUs, 3aMenieHus, oOMeHa. OKUCIUTETFHO-BOCCTAHOBUTEIBHBIC pe-
akiuu. OKHCITUTEIb, BOCCTAHOBHUTENh, TIPOIECCH OKUCIICHUS U BOCCTaHOBIeHH. COCTaBIIeHNE YPAaBHEHHUI OKHCIUTEIIEHO -BOCCTAHOBUTEIIHHBIX Pe-
aKIU{ C MOMOIIBIO METO/1a AIEKTPOHHOTO OasaHca.

TernoBsie 3pPeKThl XUMUUECKUX peaKIUid. DK30TEPMUUYECKHE U IHAOTEPMUUYECKUE peakiuu. TepMoxuMuyeckue ypaBHeHUs. Pacyersl 1mo
TEPMOXUMHUYECKIM YPABHEHHSIM.

CKOpoCTh XUMHUYECKUX peakiuii. GakTOphl, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKITUH. [lepBoHayanbHOE MpEACTABIECHUE O KaTallu-
3€.

O6parumsie peakiun. [ToHATHE 0 XMMHYECKOM PaBHOBECHH.
XUMUYECKUE PEAKITMH B BOJHBIX PAacCTBOpax. DIEKTPOIUTHI U HEINEKTPOIUThl. Moubl. KatnoHs! u aHnoHBL. ['WapaTHast TEOpHUsS pacTBO-
POB. DIIEKTPOJIUTHIECKAS] JTUCCOIMAIINS KHCIIOT, OCHOBaHUH U cojieil. Citadble U CHIIbHBIC 3JeKTPOIHUThl. CTenieHb nucconuanuu. CTeneHs TUCCOIH-
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armuu. Peaknnu MOHHOTO OOMEHA. Y CIIOBHS TEUCHUS PEaKIMii HOHHOTO 0OOMeHa /10 KOHIa. XMMHUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYe-

CKHMX COCJIMHEHUH B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTHUECKON AUCCOLMALIMUA U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. [loustue o ruapo-

JIM3€e coyeil.

moul.

JHemoncmpayuu:
IIpumepul 2K30- 1 SHOOMEPMUYLECKUX PeaKYUlL.
Bszaumooeticmsue yunka ¢ conanoll u ykcycHou Kuciomou. Bzaumooeticmsue epanyiupoeanno2o yuHKa U YUHKOBOU Nblil C COJISIHOU KUCTO-

Bzaumooeiicmeue okcuoa meou (I1) ¢ ceproti Kuciomoii pasHol KOHYeHmpayuy npu pasHsvlx memMnepamypax.
l'openue yens 6 KOHYeHMPUPOBAHHOU A30MHOU KUCTIOMe.

I'openue cepvl 6 pacniasnennot cenumpe.

Hcnvimanue pacmeopos eewjecmes Ha 21eKmMpUyecKyro nposoouUMocnib.

eudicenue uoHo8 8 31eKmpu4ecKkom noJe.

Ilpakmuueckue padomot:

H3yuenue enuanus yciosuil npogeoeHUs XUmMuieckol peakyuu Ha eé cKopocmo.

Pewenue sxcnepumenmanvrvix 3a0au no meme « Ceoticmea Kuciom, cojiell U OCHOBAHUL KAK 2eKMPOIUMO8)
Jlabopamopnvie onvimo.

Peaxyuu obmena mesncoy pacmeopamu 31eKkmpoaumos

Pacuemmnuie 3a0auu: Boiuucnenus no mepmoxumMuyecKum ypasHeHusIM peakyui.

Pasjen 2. Muoroo6pa3ue BeuecTs.
Hemertannsbl. ["anorenst. [TonoxeHne B mepuogNUecKOi CUCTEME XUMUYECKUX 2JIEMEHTOB, CTPOEHUE WX aTOMOB. HaxoxieHue B mpupo-

Je. OU3NYeCKHe U XUMHUYSCKHE CBOMCTBA TaJIOT€HOB. HonyquI/Ie U NPUMCHCHUC T'aJIOTCHOB. XJ'IOp. du3nyecKkne U XMMHUYECKHE CBOMCTBA XJiopa.

HpI/IMeHCHI/IC XJIopa. XJ'IOpOBOI[OpO,Z[. ®dusznyueckue CBOMCTRBA. HOJ’Iy‘ICHI/Ie. ConsHas kuciora u e€ conu. KauecTBeHnHast peaknug Ha XJIOPUA-UOHBI.
Pacno3znaBanue XJIOpHUIOB, 6pOMI/II[OB, 15(0210701(0): 8

Kucnopon u cepa. [lonoxenue kucnopona u cepsl B IICXD, ctpoenune ux aromos. Cepa. Amnorponus cepbl. PU3NYECKUE U XUMHUYE-

ckue cBoiicTBa. Haxoxxnenue B mpupoje. [Ipumenenue ceprl. CepoBonoposa. CepoBogopoaHast KUCIOTa U ee coiu. KadecTBeHHast peakius Ha CyJlb-
¢un-uonsl. Oxcup cepsl (V). Ousnveckue u xumuueckue cBoiicta. Ilpumenenue. CepHuctas kuciora u ee conu. KauecTBeHHas peakuus Ha
cynbut-ronsl. Oxcua cepol (V). CepHas kucnora. XuMHUYECKHE CBOMCTBA pa30aBIeHHON U KOHIICHTPUPOBAHHOW CEpHOM KUCIOTHI. KauecTBeHHast
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peakius Ha Cynb(aT-HOHb. XUMHYECKHUE PEaKIIHH, JIS)KAIIUE B OCHOBE IMOJYYCHHUS CEPHOM KHUCIOTHI B MPOMBIIUICHHOCTH. [I[puMeHeHne cepHOit
KHUCJIOTBI.

A3zot u docdop. [Monoxenue azora u pocopa B IICXD, cTpoeHue ux aToMoB. A30T, GU3HUECKHE U XUMHUUYECKUE CBOMCTBA, MOTyUYCHUE H
npuMeHenne. KpyroBopot azora B nmpupojae. AMMHAK: (pU3UYECKHEe U XUMUYECKHIE CBOMCTBA, NoMy4deHHe U nmpuMeHeHue. Conu aMMOHUs. A30THast
KHCIIOTa U ee cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA a30THON KUCIOTHI. [losydueHre a30THOM KUCIOTH B JabopaTopuu. XUMHUYECKHE Peakluu, JexKa-
I[1e B OCHOBE IMOJYYEHHsI a30THOW KUCJIOTHI B IMPOMBIIUIEHHOCTH. [IpriMeHeHne a3oTHON KUCIOTHl. COJM a30THOM KHUCIOTHI U MX HpPUMEHEHHE.
A3oTHBIE y10OpeHUs.

®ochop. Amorponus dochopa. Puznueckue u xumuueckue cBoiictsa gpochopa. Oxcua gochopa (V). OprodochopHas KUCIoTa U €€ COJH.
dochopHble ynoOpeHus.

VYrnepon u kpemuuii. Ilonoxxenue yriepoaa u kpemuus B [ICXD, crpoenue ux atomoB. Yriepoa. Asutotponus yriaepoaa. Ouznueckue u
XMMHAYECKHE CBOMCTBA yriepona. AxcopOums. YTrapHblil ra3, CBOHCTBA M (PU3UOJIOTHYECKOE JCHCTBHE HA OpPraHW3M. YTJIEKUCIHBIN Ta3. YTOlbHas
KHcIoTa U ee conu. KauecTBeHHble peakiuy Ha kKapOoHaT-uoHbl. KpyroBoport yriepoaa B npuposae. OpraHudeckie coeAMHEHNs yIiepoa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnorta u ee conu. Cmexno. Llemenm.

Meramnsl. Ilonoxenue metamwioB B [ICXD JI.M.MenneneeBa, ctpoeHue ux atoMoB. Metaminueckas cBsi3b. Ousnyeckue cBONMCTBA METa-
70B. Psj akTuBHOCTH MeTaioB. XUMHUUYECKUE CBOMCTBA MeTaluioB. O0mmue crnocoOs! nmonydenus metamioB. CrnaBel MetauioB. lllenounsie meran-
ne1. [TonoxeHue mea0YHbIX METAJIOB B MEPUOIUYECKON CUCTEME, CTPOeHHE MX aToMoB. HaxoxkeHue B nmpupoje. Maruuii u Kanbluii, UX BaKHEH-
e coeinHeHus. JKecTKoCcTh BOABI M CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuil. [lonoxenue amoMUHNS B IEPUOJUYECKON cUCTEMe, CTpoeHHue ero aroMa. Haxoxnaenue B npupoae. Puznyeckre 1 XUMUYECKHE
cBOMCTBa amtOoMUHMS. AMGPOTEPHOCTh OKCHJIA U THUJIPOKCU/IA AITFOMUHUSA.

XKeneso. I[lonoxeHnue xeneza B NEpUOJUUECKON cUCTEME, CTpOeHHE ero atoMa. Haxoxnenue B npupoje. Puznueckue U XUMHYECKHE CBOM-
CTBa jkese3a. Baxknelinue coeAMHEHNS JKene3a: OKCHIBI, THAPOoKcuabl u conu xenesa (1) u xxenesa (111). KagecTBennble peakiinu Ha HOHBI.

Hemoncmpayuu:

Du3zuueckue c8oUCmM8a 2aN02eHO8.

Ilonyuenue xn10pogodopooa u pacmeopenue e2o 6 8o0e.

Annomponnvie moougpuxayuu cepol. Obpasysbl NPUPOOHBLIX CYTbHUO08 U CYIbGHAMO8.

Ionyuenue ammuara u e2o pacmseopenue 6 6ooe. O3nakomienue ¢ 0opasyamy npupooHvlx HUmMpamos, pocghamos

Mooenu kpucmannuueckux peuwlémox aimasa u spagpuma. 3HaKOMCmeo ¢ 00pazyamu NPUPOOHLIX KApOOHAMO8 U CUNUKAMO8
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3nakomcmeo ¢ obpazyamu BaANCHEUUWUX COCOUHEHUN HAMPUs, Kaaus, NPUPOOHBIX COCOUHEHUL KATbYUs, pyoamu dcene3d,  COeOUHEeHUsMU

antomunus. Bzaumooeticmsue wenounvix, weioyHo3emMeNbHbiX MEMALL08 U antoMUHUs ¢ 6000uU. Corcueanue dxeneza 8 KUCI0pooe U Xope.

Ilpakxmuueckue paéomoi:

Tonyuenue conaHou KUCI0myl U u3yuenue eé colCms.

Pewenue sxcnepumenmanvruix 3a0ay no meme «Kucnopoo u cepay

Tonyuenue ammuara u uzyueHue e2o c80UCma.

Ionyuenue oxcuoa yenepooa (\V) u uzyuenue eco ceoticms. Pacnosnasanue kapoornamos.

Pewenue sxcnepumenmanvhvix 3a0au no meme «Memainnvl u ux coeOUHeHUs».

Jlabopamopnuie onvimol:

Buvimecnenue eanocenamu opyz opyea uz pacmeopos ux coeOuHeHul.

Kauecmesennvie peakyuu cynvguo-, cyrbum- u cyib@am- UoHO8 8 pacmeope.

O3naxomneHue ¢ obpazyamu cepuvl U e€ npupoOHbIMU COCOUHEHUIMU.

Bzaumooeticmeue coneti ammonus co wenrouamu.

Kauecmeennvle peaxyuu na kapbonam- u CUIUKAM- UOHDL.

Kauecmeennas peakyus na yenexkucuviii 2as.

Usyuenue obpasyoe memannos. Bzaumooeiicmsue memannog ¢ pacmeopamu coieil. O3HaKkomieHue co c8olcmeamu U npespaeHusMu Kap-
bonamos u euopoxapbonamos. Ilonyuenue 2uo0pokcuda antoOMuHUs U 3aumooelicmeaue e2o ¢ Kuciomamu u wenodamu. Kauecmeennvie peakyuu Ha
uonvl Fe?* u Fe®t

Pacuemnvie 3a0auu:

Bviyucnenus no xumuieckum ypasHeHUusM MAccvl, 00béMa Ui KOIU4ecmea eeuwecmed 00H020 U3 NPpoOYKMos8 peakyuu no Macce UcxooHo2o
gewecmaa, 00vEMY Ul KOIUYECEy 8eiecmad, cooepircaye20 OnpedesiénHyio 0010 npumecell.

Pa3nen 3. KpaTrkuii 0030p BaskHeHIIMX OPraHU4eCKUX BellecTB.
[Ipenmer opranuueckoil xumun. Heopranuueckue 1 opraHu4eckrue COeIUHEHNs. YTIIepoa — OCHOBA >kKM3HM Ha 3emiie. OCOOEHHOCTH CTpoe-
HUs aToMa yIiepoja B OpraHUYECKUX COCIUHECHUSX.
VYrnesonopoasl. [IpenensHbie yrieBonopoasl. MeTas, 3TaH, IponaH — IPOCTENIINE MTPEACTABUTENN PEAEIbHBIX YIIIEBOAOPOAOB. CTPyKTYyp-
HbIe (OPMYJIIBI YTIIEBOIOPOAOB. [ OMOIOTHYECKHIA PsiT IPEAETBHBIX YIIEBOAOPOAOB. ['omoioru. OU3N4ecKne U XMMHUIECKHUE CBOMCTBA MPEICITbHBIX
YIJIEBOOPOAOB. Peaknnu ropenus u 3amenieHus. HaxoxaeHue B mpupoie MpeAebHbIX YIIIEBOAOpOa0B. [[pumenenne metaHa.
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HenpenenbHble yriieBogopoibl. DTUICHOBBIN psJl HENPEAEIbHbIX YIIIEBOJOPOA0B. DTHIIEH. PU3NUECKHE U XMMUUECKHUE CBOMCTBA 3TUJICHA.
ALIeTUIIEHOBBIH psiJl HETIPEAEIbHBIX YIIIEBOAOPOA0B. AneTuieH. CBolicTBa alieTuiieHa. [IpumeHeHue aleTuieHa.
[TpousBonHbIe yraeBoaopoaoB. KpaTkuii 0030p OpraHnYecKuX COeIMHEHUN: OJHOATOMHBIE CITUPTHI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE Y U-

PBI, )KUPBI, YIIIEBOAbI, AMUHOKHUCIIOTHI, Oenku. Pois OenkoB B opranusme.

IToHsATHE O BHICOKOMOJIEKYIAPHBIX BemiecTBax. CTPyKTypa MOJIMMEPOB: MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALIUH.
[TonuaTHeH, MONUIPONHIICH, TOJUBUHUIXIOPHIL.

Hemoncmpayuu:

Mooenu monexyn opeanuueckux coeounenuti. I openue y2ne6000po0os u obnapyicenue npooykmos ux eopenus. Kauecmeennasn peakyus na
smunen. Ilonyuenue smunena.

Pacmeopenue smunoeozo cnupma 6 6ooe. Pacmeopenue 2nuyepuna 6 6ooe.

Tonyuenue u ceoticmea ykcycrnou kuciomel. Flccneoosarnue c80ouUCme J4cupos: pacmeopumocms 6 600€ U OP2AHUYECKUX PACMBOPUMEIAX.
Kauecmeennvie peakyuu Ha 2n0Ko3y u Kpaxmai.
O3naxomnenue ¢ obpazyamu uzoenutl U3 NOIUIMULEHA, NOJUNPONULEHA, NOTUBUHUIXTIOPUOA.

TemaTH4eckoe NJIAHHPOBAHHUE O XUMUU COCTABJICHO € Y4eTOM paldoueil NporpaMMbl BOCHIHTAaHUsA. BocnuTaTebHBINH MOTEHIHAJ JAHHOTO
Y4eOHOro npeaMera odecnednBaeT peaan3anuio CJe yIMX HeJeBbIX IPHOPUTETOB BocnuTanus odyqyawommxes OO0

(hopMUpOBaHHE [[EHHOCTHOTO OTHOIIEHUS K TPYAY KaK OCHOBHOMY CIIOCO0Y JOCTHKEHHS KU3HEHHOTO OJIaronoydus 4eJI0BeKa, 3aJI0Ty ero
YCIIEITHOTO MPO(PECCHOHATBHOTO CAaMOOTIPE/ICIICHHS U OIIYIIEHUSI YBEPEHHOCTH B 3aBTPAIIHEM JTHE (paboma Ha ypoke, N0O20MOBKA OOMAUHUX 3d-
Ooanuti, camoobpazosarue);

(opMHpOBaHKE IICHHOCTHOTO OTHOILIEHHSI K CBOEMY OT€UECTBY, CBOEH Masoil 1 6osbioif PonnHe kak MecTy, B KOTOPOM UY€JIOBEK BBIPOC M IO-
3HaJI IepBbIE PAJOCTH U HEYAauH, KOTOpas 3aBelllaHa eMy IpeIKaMU U KOTOPYIO HY>KHO 00eperaTh;

(opMHpOBaHKE IIEHHOCTHOTO OTHOILEHHSI K MUPY KaK TJIaBHOMY HPUHIUITY Y€JIOBEUYECKOT0 OOLIEKUTHS, YCIOBUIO KPENKON IPYKObI, HaTaX -
BaHMS OTHOIICHHI C KOJUIETaMH B OYJIYIIIEM U CO3/JaHus OIaronpusTHOrO MUKPOKIIMMATa B CBOCH COOCTBEHHOM ceMbe (npumenenue na ypoke uH-
mepaKmueHuixX opm pabomvl y4auwuxca. UHMeLNeKMYanIbHbIX USP, CHUMYTUPYIOUUX NO3HABAMENLHYIO MOMUBAYUIO WUKOIbHUKOS),

(hopMHpOBaHHE [IEHHOCTHOTO OTHOIIIEHUS K 3HAHUSM KaK HHTEIUIEKTYyaTbHOMY pecypcy, obecrednBaronieMy Oyayliee yenoBeka, Kak pe3yib-
TaTy KPOIOTINBOTO, HO YBIEKATEILHOTO YUEOHOTO TPpY/a (paboma Ha YypoKax, NOO2OMOBKA OOMAWHUX 3a0AHUlL, CAMO0OpazoeaHnue);
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. (bOpMI/IpOBaHI/IC HEHHOCTHOI'O OTHOLICHUA K KYJIBTYPC KaK JYXOBHOMY 6OFaTCTBy O6HICCTBa N BAXKHOMY YCJIOBHIO OINYIICHHUA YCJIOBEKOM I10JI-
HOTBbI HpOX(HBaeMOﬁ ’KU3HH, KOTOPOEC AT €EMY YTCHUC, MY3bIKA, HCKYCCTBO, TCATP, TBOPUYCCKOC CAMOBBLIPAXKCHUEC ,

. (hopMHpOBaHKE [IEHHOCTHOTO OTHOIIEHUS K 3[J0POBBIO KaK 3aJI0TY JI0JITOM U aKTUBHOM JKU3HU YEJIOBEKa, €ro XOPOIIEro HACTPOCHHUS U ONITUMU-
CTHYHOTO B3IJIAA HA MUP (QUIMUHYMKU HA YPOKAX),

(hopMHpOBaHHE [EHHOCTHO OTHOIIEHHS K OKPYKAIOIIUM JTFOISIM KaK 0€3yCcIOBHON U aOCOIFOTHOM IIEHHOCTH, KaK paBHOIPABHBIM COIIUATBHBIM TapT-
HepaM, ¢ KOTOPbIMU HEOOXOJMMO BBICTpAauBaTh JOOpOKeNIaTeNIbHbIE U B3aUMOIIOIEP>KUBAIOIINE OTHOIICHHUS, JA0IINE YeIOBEKY PaOCTh OOIICHUS U
MO3BOJISIFOIINE U30eraTh YyBCTBA OJIMHOYECTBA (PUMEHEHUE HHTEPAKTUBHBIX (hOPM OpraHU3aIuu y4eOHOH NeATeIhbHOCTH Ha YPOK (epynnosas ¢popma

pabomot).

TEMATHYECKOE INTAHUPOBAHUE

Ne HaumenoBanue pasjie- KoJu-Bo B ToM 4nciie
n/n JIOB 4acoB KOH- NpPaKTU- | TeCTH-
TPOJIb- | YeCKUX poBa- XapakTepuCcTHKA OCHOBHBIX BH/IOB J1eATeIbHOCTH
HBIX padot HU
pabot
8 kiace
1 OcCHOBHBIE IOHATHS XU- 54 3 6 2 Paznuuate mpeaMeTsl M3yyeHHUS €CTECTBEHHBIX HAyK, IHOHSTHS
MHH (YPOBEHb aTOMHO — «aTOM», «MOJIEKYJIa», «XUMHUYECKHH JIEMEHT, «HOHY, «9aCTHIIAY,
MOJICKYJIAPHBIX NIPEACTAaB- «MHIECKCY», «KOIPPUIHUEHT», «CXeMa XHUMHYECKON peakiumny,
JICHHIA) «ypaBHEHHME XUMHUYECKOM peakuuu». HabmionmaTe cBoiicTBa Be-
IIECTB ¥ UX U3MEHEHUS B X0/I€ XUMUYECKUX PEaKIni, PU3NIeCKre
Y XMMHUYECKHE TPEBPAICHUS W3Y4aeMbIX BEIIECTB. YUUTHCS MPO-
BOJIUTh XUMHUYECKHI dKCIIEpUMEHT. MccnenoBaTh CBOMCTBA U3yYa-
eMbix BemecTB. CoOMonaTh MpaBWiia TEXHUKH O€30MaCHOCTH.
OnpenensaTh NPU3HAKH XWMHUYECKHUX PEAKIWH, OTHOCHTEIBHYIO
aTOMHYIO MacCcy M BaJIEHTHOCTb 3JI€MEHTOB, COCTAaB MPOCTEUIINX
COEMHEHUH 1Mo MX XuMHUUecKuM ¢opmynaMm. OukcupoBath B TET-
panu HaOMr01aeMble IPU3HAKY XUMHUECKUX PEAKLIUH.
2 [lepnomuyecknii 3aK0H U 7 - - - KnaccudunumpoBaTh n3yuyeHHbIE XUMHUYECKUE DJEMEHTHl M UX CO-
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MepUoIUYECcKasi CUCTeMa
XUMHYECKHX DJIEMEHTOB
J.1. MenneneeBa. Ctpoe-
HHE aToMa

enuHeHus. CpaBHUTH CBOMCTBA BEIECTB, NMPUHAMIEKAIIUX K pas-
HBbIM KJlaccaM, XMMHUYECKHE 3JIEMEHThI Pa3HbIX IPYII. Y CTaHABIIU-
BaTh BHYTPHU- U MEXIpeAMETHbIE CBA3U. DopMynnpoBaTh nepuo-
nuueckuid 3akoH [[.M. MeHneneeBa u pacKpbIBaTh €ro CMbICI. Xa-
pakTepu30BaTh CTPYKTYpPY MepuOAUYECKON Tabmuubl. PazmnuaTth
nepuonbl, A U b- rpynmbl. OOBSICHATH HU3UIECKUN CMBICI TTOPSIJI-
KOBOI'O HOMEpPAa XUMHUYECKOTO 3JIEMEHTAa, HOMEPOB TPYIIIIbI U NE€PU-
0713, K KOTOPBIM 3JIEMEHT MPUHAJIEKHUT B IEPUOJANYECKON cUCTEME
J.1. MenneneeBa; 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB 3JIEMEH-
TOB B Mpefesiax Majblx mnepuonoB u A-rpynn. dopmynupoBarb
ONPEACIICHUS TOHATUN «XUMUYECKUN DIEMEHT», <«IIOPSIKOBBII
HOMEPY, «KMACCOBOE YHUCIIO», «U30TOMBD», «OTHOCUTEIIbHASI aTOM-
Hasi Macca», <QJIEKTPOHHAs 000JOYKa», <«AJEKTPOHHBIM CIO».
OnpenensiTb YUCIO NMPOTOHOB, HEUTPOHOB, IEKTPOHOB y aTOMOB
XUMHYECKHUX DJIEMEHTOB, HCIOJb3Ysl MEPUOJUYECKYI0 TaOIuILy.
CocTaBisATh CXeMbl CTPOEHUSI aTOMOB IEepBbIX 20 3JIEMEHTOB NEepHU-
OJIMYECKOU CHCTEMBI DJIEMEHTOB. /[enaTh yMO3aKIIIOUEHHE O Xapak-
TE€pe U3MEHEHHS! CBOMCTB XMMUYECKUX AJIIEMEHTOB C YBEIUYEHUEM
3aps/i0B aTOMHBIX sijep. MccnenoBaTh CBOICTBA M3y4aeMbIX Be-
miectB. HabOmronaTe ¢u3nueckue M XUMHUYECKHE IPEBPAIICHUS
n3y4yaeMbIx BemiecTB. ONMuChIBaTh XMMUYECKUE PEAKIMH, HaOIo-
JTa€MbI€ B XOJI€ DKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM OOCY>KICHHH PE3YIbTATOB OIBITOB.

Crpoenue BemiecTBa. Xu-
MUYeCKas CBS3b.

DopMyJIUPOBATH ONPEACICHUS MOHATHI «KOBAJICHTHAsI HEMOJISIPHAS
CBSI3b», «KOBAJICHTHAS MOJIAPHAS CBS3b», KAOHHASA CBS3b)», CTENICHb
OKHCIICHUS», «IJIEKTPOOTPHUIATENBHOCTEY. ONpeIensiTh TUIT XUMU-
YECKOU CBSI3U B COSAMHEHMSIX HA OCHOBAaHUH XUMHYECKOH (hopMy-
abl. OnpeaensTh CTENeHb OKUCIEHUS JJIEMEHTOB B COEIUHEHUSX.
CoctaBnarh (popMyIIbl BEIIECTB MO CTENIEHU OKUCIICHUS DJIEMEHTOB.
CocTaBnath cpaBHUTENbHBIE U 0000IIAIONTIE TAOIUIIBI, CXEMBI.
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HToro

68

9 kjaacc

MHuoroo0pa3zue xummuue-
CKHUX peakuui

15

Temal. Krnaccuduxamus

XUMHYECKUX PEAKIUM-

7 4acoB

KnaccudunupoBars xumudeckue peakuuu. [[puBouTh mpumMepbl
peakuu Kaxaoro tuna. PacriosHaBaTts OKMCINUTEIBHO - BOCCTAHO-
BUTENbHbBIE peakuu. OnpenenaTb OKUCIUTEb, BOCCTAHOBUTEID,
IPOLIECC OKUCIIEHUs, BOCCTaHOBJIeHU. HabmonaTe u onuchIBaTh
XUMHUYECKHE PEAKIMU C IOMOIIBbI0 ECTECTBEHHOIO SA3BIKA U S3bIKA
xumun. McenenoBars yciaoBus, BIMAIOINAE HA CKOPOCTh XUMHYE-
cKoil peakuuu. ONMCBIBATh yCIOBHSI, BIUSIOLINE HA CKOPOCTh XH-
Mudeckoi peakiuu. [IpoBoauTs rpynnossie HaOMIOIEHUS BO BpeMs
IIPOBE/ICHMS IEMOHCTPALIMOHHBIX OIBITOB. ¥ YaCTBOBAaTh B COBMECT-
HOM 00CYXJIEHUU PEe3yIbTaTOB ONbITOB. COCTaBIATh TEPMOXUMUYE-
CKHE YpaBHEHUS peakiiii. BEIUUCIATE TEeII0BOM 3 PeKT peakuu
10 €€ TEPMOXUMHUYECKOMY YPABHEHUIO.

Tema 2. Xumuueckue pe-
aKIIMM B BOJHBIX PacTBO-

pax-8 yacos

O06001aTh 3HaHUSA 0 pacTBopax. [IpoBoauTs HaOMIOIEHUS 3a MTOBE-
JIEHUEM BEILECTB B pacTBopax. opmynupoBaTh OnpeneneHus 1no-
HATUHN «QIEKTPOIIUTY, «HEIIEKTPOIUTY, «INEKTPOIUTUYECKAS AMC-
corarus». KoHkpeTuzupoBaTh OHATHE «HMOHY». O000IIaTh MOHS-
THE «KaTUOH», «aHHOHY. VccienoBaTh CBOMCTBA PACTBOPOB AJIEK-
TpoauToB. OnuckIBaTh cBOMcTBa BewecTB. CoOM0aaTh MpaBuia
TEXHHUKHU 0€301acHOCTU. XapaKTepu30BaTh YCIOBUs TEUCHUSI peak-
1uii B pactBopax. OnpeaensaT BO3MOXHOCTh MMPOTEKAHUS PEAKITHI
HOHHOro oOMeHa. [IpoBoANTh IpynmoBbie HAOTIOAEHHS BO BpeMst
onbITOB. OOCY)1aTh pe3ynbTaThl. OOBSICHATH CYITHOCTh PEAKITHI
HOHHOTO 0OOMeHa. Pacmo3HaBaTh peakiiuu HOHHOTO OOMEeHa

Jlaboparopublie

OIIBITHI.

CocCTaBisATh HOHHBIC YpaBHCHUA peaKI_II/Iﬁ CocTaBnsTh COKpalliCH-
HBIC NOHHBIC YPABHCHUS pCaKI_II/Iﬁ
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Peakiun oOmena Mexmy
pacTBopamMHu  3JIEKTPOJIH-
TOB.

MHuoroo0pa3ue BelecTn

43

Hemetame! -2 yaca

OOBACHATD 3aKOHOMEPHOCTH HM3MEHEHMsI CBONCTB HEMETaVIOB B
MalbIX THepuofax M A-Tpymmax. XapakTepu30BaThb XHUMHUECKHE
AJIEMEHTHI Ha OCHOBE MX TOJIOKEHUS B MEPUOJIUYECKON CUCTEME U
O0COOEHHOCTEH CTpOEHHsS HUX aTOMOB. JlenaTh yMO3aKJIIOUeHHUS O
XapaKTCpeC U3MCHCHUA CBOMCTB XMMHYECKHX DJIEMEHTOB C YBCIIN-
YeHHeM 3apsAoB aTOMHBIX siaep. [lonb3oBatbes mHpopMmarueit us3
JIPYTUX UCTOYHUKOB JUIS MOATOTOBKHM KpaTKuX cooOuienuid. ['oro-
BUTH IIPE3CHTALIUU IO TEME.

Kparkuii 0630p Bax-
HeHIIUX OPraHuYeCcKuX
BellecTB

10

Hcnonp30BaTh BHYTpU- U MEXKIIPEeIMETHBIE CBA3U. COCTaBIATh MO-
JEKYJISIpHBIE M CTPYKTYpHBIE (OpMYIIbl yTriaeBogopooB. Onpene-
JATh IPUHAAJIEKHOCTD BEIIECTBA K ONPEIECIIEHHOMY KJIacCy opra-
HUYECKUX COECIMHEHUH. 3anKChIBaTh yPaBHEHUS PEAaKIMM 3aMelle-
HUS U IPUCOEIUHEHUS C yUaCTUEM OPTaHUYECKUX BEILECTB.
Habmonate neMoHcTprupyeMble onbIThl. ONKchIBaTh CBOWCTBA U3Y-
YyaeMbIX BEILECTB HAa OCHOBE HAOMIOACHUI 3a UX MpEBpaILlEHUsIMHU.
VY4acTBOBaTh B COBMECTHOM OOCYKJEHUU PE3YJIbTATOB OIBITOB.
IIpoBOAUTH KaueCTBEHHBIE pEaKLUUNU HAa HEKOTOPHIE OPraHUYECKUE
BemectBa. llomp3oBaThcs MH(OpManMed U3 JPYrux HCTOYHUKOB
JUISL TIOATOTOBKH KPAaTKUX cooOueHuil. ['0ToBUThH KOMII.

Hroro

68
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Tema 2.X

HMHUYeCKHe Peaklui B BOAHBIX pacTBOpax-8 yacos

JlaGopaTopHble onbIThl. Peakinu oomMena mexay| CocTaBiisiTh HOHHBIC ypaBHEHUs peakiuidi COCTaBIIsATh COKpAIlCHHbIC HOHHBIC YPABHEHUS

pacTBOpaMM SJICKTPOJINTOB.

peakuui

Paznen 2. Muorooopasue BemectB ( 44 1) Tema.

Hemerananl -2 yaca.

1. O0mras XxapakKTepPUCTHKA HEMETAJUIOB I10 UX I10-
JIOKEHHUIO B MMEPUOIUYECKON CUCTEME XUMUYECKHUX
anemenToB J[.M1.MenneneeBa. 3aKOHOMEPHOCTH
M3MEHEHHUS B IEPUOAaX U rpymnmnax pu3n4eckux u
XMMHYECKUX CBOMCTB MPOCTHIX BEHIECTB, BHICIIINX
OKCHJIOB Ml KUCJIOPOJI COAEPIKAIUX KHUCIIOT, 00pa-
3oBaHHbIX HeMeTaimiamu [-11I mepuonos. 2. Bono-
POAHBIE COENMHEHUSI HEMETAIUIOB. M3MeHeHne
KHUCJIOTHO-OCHOBHBIX CBOMCTB BOJIOPOJHBIX COEIU-
HEHUI HEMETAJUIOB B EPUOAAX U rpynmnax.

OOBSCHATD 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB HEMETAJUIOB B MAJIBIX MepUoaax u A-
rpynmnax. XapakTepu30BaTb XUMUYECKHE 3JIEMEHTHI Ha OCHOBE UX MOJOXKEHHS B IIEpUOInYe-
CKOM cHucTeMe U 0COOCHHOCTEH CTPOCHHS KX aTOMOB.

HCHHUCM
3apAA0B aTOMHBIX SACP. ITonb3oBaThbes HH(I)OpMaHHeﬁ U3 Apyrux MCTOYHHUKOB JJIs1
MMOATOTOBKH KPATKUX COO6HI€HI/II7I. TI'oToBuTh MMpE3CHTAlU 110 TEME.

I[eHaTB YMO3AKIHOYCHHUA O XapaKTCPEC N3MCHCHUA CBOMCTB XHMHUYCCKHX DJIEMCHTOB C YBCJIU-

Tema 3. I'ajtoreHnI- 5 yacos
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XapakTepucTrKa rajJoreHoOB.

Xunop.

XJI0pOBOAOPOI: TIOTYUYESHHUE U CBOMCTBA.
CousiHas KMCI0Ta U €€ COJIH.

SANESEE A .

IIpakTnyeckas padora Ne3d:«llomyuenue
COJISTHOM KHCJIOTBI U H3y4Y€HHE €€ CBOMCTB» Jle-
MOHCTPAIUH.

dusnyeckue cBorcTBa rajioreHos. [lonyuenue
XJIOPOBOJIOPO/Ia U PAaCTBOPEHHE €TI0 B BOJIE.
JlaGopaTropHble OnbIThI. BoITeCHEHNE rajoreHamMmu
JpYT IpyTa U3 pacTBOPOB UX COCIUHEHUHN.

XapakTepu30BaTh TaJIOTCHBI HA OCHOBE MX TIOJIOXKCHUS B IIEPHOAMUYECKON CUCTEME U
0COOEHHOCTEHN CTPOEHHUS UX aTOMOB.

O6’b$ICH$ITB 3aKOHOMCPHOCTU U3MCHCHUA CBOICTB raJIOr€HOB C YBCIMYCHHUEM AaTOMHOT'O HOMC-
pa. OnuchIBaTh CBOMCTBA BEIIECTB B XO/I€ IEMOHCTPAIIIOHHOTO ¥ JIAOOPATOPHOTO SKCIIEPH-
MEHTA.

CoOmroath TEXHUKY 0€30MacHOCTH. Pacro3HaBaTh OIBITHBIM ITyTEM COJISIHYIO KHUCIIOTY H €€
COJIH,

OpOMUIBI, HOTUIBI.

Vcnonp30BaTh NPUOOPETCHHBIC 3HAHUS M YMECHUS B IIPAKTUYECKOM IESATEILHOCTH U B MIOBCE-
JTHEBHOU JKU3HU C 1EJIbI0 O€3011aCHOTO OOpaIIeHHUs C BEIECTBAMHU M MaTepUallaMH U DKOJIOTH-
YEeCKH I'PaMOTHOT'O TIOBEJICHUS B OKPYIKArOIIeH cpejie. BhIYUCIsATh MACCOBYIO JIOJIIO PACTBO-
PEHHOTO BEIIECTBA B PaCTBOPE.

Tema 4. Kucaopoa u cepa — 7 yacos.
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1. XapakTepucTuka KHCIOPOAA U CEPHI.

2. CBoiicTBa U IPUMEHEHHUE CEPBHI.

3. CepoBonopoa. Cynbpuasl.

4. Oxcun cepsl (IV). CepHucrast Kuciaora.

5. Oxcup cepol (VI). CepHast KUCioTa 1 €e COJIH.
6.IlpakTuyeckasi padora 4.

Pemenne skcriepuMEHTABHBIX 33124 MO TEME «
Kucnopon u cepa»

7. PelieHne pac4eTHBIX 3a1ad.

JeMoHcTpanum. AJUIOTPONTHBIE MOAU(UKAITIH ce-
pbl. OOpaz1bl NPUPOTHBIX CYIb(PHUI0B U Cybda-
TOB.

JlaGopaTopHble ONBITHI.

O3HakoMJIeHHE C OOpa3llaMH Cepbl M €€ MPUPOJI-
HBIX COCTUHEHHIA.

KauecTtBeHHble peakiuu Ha CyabGua-, Cyabpur-, u
cyib(aT- HOHBI B PACTBOPE.

PacyerHble 3a1a4u.

XapakTepu3oBath 3J1eMEeHThI [V A TpyIbl Ha OCHOBE X MOJIOKEHUS B IEPUOJUUYECKON CHU-
creme JI.1. MenneneeBa. I ocoOeHHOCTEH CTPOSHUS UX aTOMOB.

OOBSICHITh 3aKOHOMEPHOCTH H3MEHEHHS CBOUCTB [V A TpymIbl 0 MEpHOIY U B A rpyIax.
XapakTepu30BaTh aNIOTPOIHIO KUCIOPOJa U Cepbl KaK OAHY U3 IPUYUH MHOI000pa3us Be-
niectB. ONMUCHIBaTh CBOMCTBA BEIIECTB B XO/I€ IEMOHCTPAIMOHHOTO U JIAOOPaTOPHOIO AKCIIEe-
pUMEHTA.

Cobuo1aTh TEXHUKY 0€30MTaCHOCTH.

Oxka3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHUH, 0)KOTaX M TPaBMaX, CBSI3aHHBIX C PEaKTH-
BaMU U JIaOOpaTOPHBIM 000pYI0BaHUEM.

OnpenensTh NPUHAATIEKHOCTh BEIIECTB K ONPEIEICHHOMY KIIACCy COeTMHEHUM.
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Bbruncnenus mo XMMHUYECKHM YpaBHEHUSM Mac-
CBbl, 00bEeMa, M KOJHMYECTBA BELIECTBA OJHOTO U3
IPOAYKTOB PEAKIIMU [0 MAcce MCXOIHOTO Belle-
CTBa, 00bEMY WJIM KOJHMYECTBY BEIECTBA, COMEP-
JKAILEro ONPEEIIEHHYIO 1010 IpUMeceil.

CormocTaBisaTh CBOMCTBA pa30aBIeHHON U KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

3anuceIBaTh YPaBHEHUS PEAKIIUNA B 3JIEKTPOHHOMOHHOM BHJIE.

Pacrio3naBaTh ONBITHBIM IIyTEM PacTBOPHI KUCIIOT, CYIb(QUIbI, CYIbYUTHI, CYIb(ATh.
Hcnonb30Bath MprHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUIECKON JESTEIIbHOCTH U TTOBCETHEB-
HOM KHM3HH C I1eTIbI0 0€30IacCHOCTH OOpAIIeHNs C BEUIECTBAMHU M MaTepUalaMi M SKOJIOTUIECKU
rPaMOTHOTIO MOBEJCHUS B OKPYKAIOIIECH cpefie.. BhUuchsaTh 10 XMMUYECKUM YPaBHEHHUSIM Mac-
cy, 00BbEM, U KOJIMYECTBO BELLIECTBA OJJHOTO U3 MPOJYKTOB pEaKLUU 10 MacCce UCXOAHOIO Belle-
CTBa, 00bEMY HIIM KOJIMYECTBY BEIIECTBA, COAEPIKAILETO ONMPEAEIEHHYIO OO puMeceii. ['o-
TOBUTH KOMITBIOTEPHBIE MTPE3CHTAIIMH 10 TEME.

Tema 6. A3ot u docdop — 8 yacos.
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1. Xapakrepuctuka a3zora u docdopa. Ouzu-
YECKUE U XMMHYECKHE CBOMCTBA a30Ta.

2. AMMHaK.

3. IIpakTnueckas padora 5.

[TorydeHne amMmmuaka u U3y4eHUE ero CBOHCTB.
Conu aMMOHUS.

A3OTHas KUCIOTA.

Cosnr a30THOM KUCIIOTHI.

docdop.

Oxcun docdopa (V). @ochopHas KucioTa,
€€ COJIH.

© N o s

JdemoncTpanuu. Ilonydenue ammuaka u ero
pactBopeHue B Bojie. OOpa3ibl MPUPOIHBIX
HUTPaToB U pocharos. JlabopaTopHbIe ONbI-
Thl. B3aumo eiicTBre coyeli aMMOHHMSI CO TIEIIO-
qaMH.

XapakTepru30BaTh MEMEHTHI V A IpyIIIbI HA OCHOBE UX IOJIOKEHUS B IIEPUOJIUYECKON CUCTEME
J.. MenneneeBa 1 0COOCHHOCTEH CTPOCHHS KX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB V A- TpYIIIBI IO IEPUOLY U B A TpyIax.
XapakTepu30oBaTh aJUIOTpoIHIo (pocdopa Kak oHy U3 IPUYUH MHOrooOpasus BeuiecTB. Onu-
CBIBATh CBOICTBA BEILIECTB B XO/I€ IEMOHCTPALMOHHOIO U JIAOOPATOPHOI'O IKCIIEPUMEHTA.
Cobmo1aTh TEXHUKY 0€30M1aCHOCTH.

Oxas3bIBaTh MEPBYIO MOMOILB [P OTPABJICHHUH, 0KOTaX U TPAaBMax, CBSI3aHHBIX C PEAKTH-
BaMU U J1a00paTOpHBIM 000pyIOBAHUEM.

YcTanaBnuBaTh NPUHAIIEKHOCTD BEILIECTB K ONPE/IEIIEHHOMY Kiaccy coequHeHuil. Corocras-
JSITH CBOMCTBA pa30aBIeHHON M KOHIICHTPHUPOBAHHOM a30THOM KHCIOTHL. COCTaBIATh ypaBHE-
HUS CTYIIEHYATOM JUCCOIMAUU Ha IpuMepe (pochOpHOM KUCIOTHL. 3aUCHIBAaTh YPaBHEHHS
peakuuii B 3JIEKTPOHHOMOHHOM BH/JIE.

Pacrnio3HaBaTh OMBITHBIM IyTEM aMMHAaK, PaCTBOPHI KHCIIOT, HUTPAT- U (hocdar- HOHBI, HOH aM-
MoOHUs. Vcrionb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON AEATEIbHOCTH U I10-
BCE/IHEBHOM XU3HHU C 11€JIbI0 0€30IaCHOCTH OOpAIEHHUs C BELIECTBAMU M MaTepUallaMH U KO-
JIOTMYECKH IPAaMOTHOTO MTOBEACHUS B OKpYXaroulei cpese. BbrunciasaTs MaccoByto 10110 Bellle-
cTBa B pactBope. [lonb3oBaThes nHGOpManuen U3 Ipyrux UCTOYHUKOB Ul IOJTOTOBKH KpaT-
KHUX COOOIIEHUI.

['0TOBUTH KOMITBIOTEPHBIE TPE3CHTALIMU 10 TEME..
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Tema Yriiepoa n kpemuuii — 9 yacos

1. XapakTepucTuka yriepojia 1 KpeMHHs. AJUIOTPOIHS yriie-
pona.
2. XHUMHYECKHE CBOMCTBA yriiepoa. AacopOoIusi.

3. Oxcun yrnepoza (1) - yrapHsrii ras.
4. Oxcup yrnepona (IV) - yraekucinslii ras.
5.YronpHas kuciiota u ee conau. KpyroBopot B mpupoze.

6. IIpakTHyeckass padora 6. [lonyyeHue okcuaa yriepozaa
(IV) uzyuenue ero cBOHCTB.

Pacrno3naBanue Kap6OHaTOB.

7. Kpemuuii. Oxcua kpemuus(IV).
8. Kpemuuesas kucinora u e€ conu. Crekio. LlemeHT.
9. Kourpoasnasa padora no teme «Hemeramisry. demoH-

cTpanuu. MoJiesn KpUCTaIIIMUECKUX PEeIeTOK alMasa u rpadura.
OO0pa31pl NPUPOAHBIX KapOOHATOB U CHIIUKATOB.

JlaboparopHsblie onbIThl. KauecTBEeHHas peaknys Ha yIJIEKUCIIBIN
ra3. KauecTBenHast Ha kapOOHAT — HOH.

Pacuernbie 3aqa4yu. BoruncineHus 1o XMMHYECKUM yPaBHEHUSAM
Macchl, 00beMa, WM KOJTMYECTBA OTHOTO U3 MPOAYKTOB PEAKIINU
10 Macce UCXOJIHOTO BEIIEeCTBa, 00BEMY HIIM KOJTMYECTBY Bellle-
CTBAa, COAEPIKAILETO ONPEACIECHHYIO TOJII0 IPUMECEH.

XapakTepu3oBaTh 31EMEHTHI [V A rpyIibl Ha OCHOBE UX IOJIOKEHUS B IEPUO-
nudeckor cucteme JI.M. MenneneeBa. I ocoOEHHOCTEH CTpOEHUS UX aTOMOB.
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB [V A Tpynisl o nepuoay u B
A rpynmnax.

XapakTepu30BaTh AJUTOTPOITHIO YIIIEpO/aa KaK OJHY U3 MPUYMH MHOT000pa3us
BemecTB. ONUCHIBaTh CBOMCTBA BEIIECTB B X0/I€ JEMOHCTPALIMOHHOTO U J1a0o-
PaTOPHOTO HKCIIEPUMEHTA.

Cobuto1aTh TEXHUKY 0€30MaCHOCTH.

Oka3bIBaTh MEPBYIO MTOMOIIIb

OrnpenensaTb NPUHAJICKHOCTD BEIIECTB K ONPEICTICHHOMY KJIACCY COCTMHECHHI.
CorocTaBisiTh CBOWCTBA OKCHJIOB YIJIEPO/ia U KPEMHHUS

3anuceiBaTh YpaBHEHUS peakui

Pacrio3HaBaTh ONBITHBIM ITyTEM YTJICKHCIIBINA a3, KapOOHAT - HOHEI.
Hcnonb3oBath npuoOpeTeHHbIE 3HAHUS U YMEHUS B MPAKTHKE. Beraucienus mo
XUMHUYECKUM YpaBHEHUSIM MacChl, 00beMa, WM KOJTUYECTBA OJTHOTO U3 MPOAYK-
TOB PEaKIIUH [0 MACCE UCXOTHOTO BEIECTBA, 00bEMY MJIH KOJIHYECTBY Bellle-
CTBa, COJIEPKAIIETO ONPEIEICHHYIO T0II0 TPUMECEH.

['0TOBUTH KOMIBIOTEPHBIE IPE3ECHTALINH.
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Tema MeTtasuibl (0011asi XapakTepucTuka)-13 yacon

1.
2.
3.

XapaKkTepUCTUKA METAJIOB.

Haxoxnenue B mpupojie u o01mue crocoObl OJTydeHHS.

XUMHNYECKUE CBOUCTBA METAJLIOB.

DIJIEKTPOXUMHUYECKUI Pl HAIPSIKEHUH METaJIJIOB.

4.
5.

CnuaBsl.
Illenoynbie METAIIIBI.

6.Maruuii. lllenouno3emMenbHBIC METAILIbL.

7.
8.
9.

10.
11.
12.

Baxxneiinme coenuaeHns Kajablugd. JKeCcTKOCTh BOJbI.

AJTIOMUHHH.

Baxnenmnme coeTMHEHUS aJTIOMUHUS.
Kemeso.

CoenuHeHus Kenesa.
IIpakTnueckas padora 7

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TEMC «

Meramisl 1 BX COCAMHCHUA»

13.

KonTponbnast pabota mo teme «Meramib» JlemoHcTpa-
. O6pasipl BaXHEHIINX COSMHEHUI HATpus, Kaaus, IpUupo-
HBIX COCIMHEHUN MarHus, KaJablUs, aJJIOMUHUS, DY/ Kene3a. B3a-
UMOJICHCTBUE METANIOB U AIIOMHUHMS ¢ BOJoU. CokUraHue xenesa

B KHCJIOPOJAC U XJIOPEC.

XapakTepu30BaTh METaJLJIbl HA OCHOBE UX IOJIOKEHUS B IEPUOJUUECKOM CUCTE-
Me ¥ 0coOeHHOCTe! CTpOeHUS UX aTOMOB. OOBSACHATH 3aKOHOMEPHOCTH U3MEHE-
HUS CBOMCTB METAJIOB 1O niepuoAy U B A-rpynnax. MccnenoBaTts cBolicTBa
n3ydaeMbix BemecTB. OOBSACHATH 3aBUCUMOCTD (PU3MUECKHUX CBOMCTB METAJIIOB
OT BHJIa XUMHUYECKOM CBSI3U MEX]y UX aTOMaMH.

HabmtoaTe ¥ ONMCHIBaTh XUMUYECKUE PEAKIMU C TIOMOIIBIO €CTECTBEHHOIO
A3blKa U s3bIKa XuUMHH. HabmionaTe JAeMOHCTpUpYEMBbIE U CaMOCTOSITENIbHO
MIPOBOJAMMBIE OIIBITHI.

OnuceiBaTh CBOMCTBA M3y4aeMbIX BELIECTB Ha OCHOBE HAOJIIOJIEHUH 3a UX
npeBpameHusiMA. J{oka3piBaTh aM(pOTEpHBIN XapaKTep OKCHIIOB U TUIAPOK-
cuoB amromunus u xenesa (I11).

CpaBHUBATh OTHOLIEHHUE U3Y4YaEeMbIX METAJIJIOB U OKCUJ0B METAJJIOB K BOJIE.
CpaBHUBATh OTHOLIEHHUE THJIPOKCHUJIOB HATPUS U aJIFOMUHUS K pacTBOpaM KHc-
JIOT ¥ LIEJIOYEN.

Pacrnio3HaBaTh ONBITHBIM MMYTEM I'MJIPOKCU — HOHBI

Fe (I)u (I10)

Co0mro1aTh TEXHUKY 0€301MaCHOCTH, MPABUIILHO 00paIaThCs ¢ XMMHUYECKOM T0-
CyA0ou 1
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JlabopaTropHblie onbIThI. V3ydenne o0pa3ioB MeTamioB. Bzanmo-
JIEMCTBHUE METAJIJIOB C pacTBOpamu cojiei. O3HaKOMIJIEHHE CO CBOM-
CTBaMH U MPEBPAIICHUIMHI KapOOHATOB U ruipokapbonaros. [o-
Jy4YeHHe TUAPOKCUIA aJTIOMUHUS U B3aUMOJICHCTBUE €Tr0 C KUCIIO-
TaMU U LEI0YaMH.

KauectBennsie peakumu Ha noHbl xxenesa (II) u xenesa (I11).
Pacuernble 3a1aun. Beruucienus no XuMU4eCKUM YPaBHEHUSAM
Macchl, 00beMa, TN KOJITMYECTBA OJHOTO U3 MPOAYKTOB PEAKIIHU
10 Macce UCXOIHOT0 BEIIECTBA, 00BbEMY MIIM KOJIMYECTBY BEllle-
CTBA, COJIEPKAILIErO ONPEIEIICHHYIO JIOJII0 IPUMECEH.

1a00paTOPHBIM 000PYIOBaHUEM. 3aMMCHIBATh YPABHEHUS PEAKIUI B dJICK-
TPOHHO-UOHHOM BHUC. OCYH_ICCTBJISITB pCaKknuu, NOATBCPIKAAOINUEC I'CHCTH -
YECKYIO CBS3b MEX/1y HCOPraHUIECKUMH COCAUHCHHUSIMHU.

O000611aTe 3HaHKWS U JelIaTh BBIBOJBI. [IpOrHO3MPOBAaTH CBOWCTBA HEU3Y-
YCHHBIX JJIEMEHTOB M HMX COCJAMHCHHWH Ha OCHOBE 3HAHHW O MEPHOIHYEC-
CKOM 3aKOHE.

Hcnonb30BaTh MpHOOpETEHHBIC 3HAHUS U YMEHUS B IPAKTHKE. BBIUUCIIATH
M0 XMMHUYECKHM YPAaBHEHHUSM MacChl, 00beMa, HIIM KOJUYECTBA OJHOTO U3
MIPOYKTOB PEAKIIUU 110 MACcCE UCXOTHOTO BEIIECTBA, 00BEMY HIIA KOJIHYE-
CTBY BEIIECTBA, COACPIKAIICTO OMPECIICHHYIO JIOJIIO IIPUMECEH.
[Tosp30BaTbest MHGBOPMALIHEH U3 APYTUX HCTOYHUKOB IS TOJATOTOBKH KpaT-
KHUX COOOILIEHUN.

T'oToBUTHL KOMITIBIOTCPHBIC IPC3CHTALIUH.

Pasnen 3. Kparkuii 0030p Baxneiimmux opranudeckux Beuects (7 4u) Tema IlepBonauanbHble npeacTaABIeHUs 00 OPraHu4ecKMX Bellle-
cTBax — 7 4acoB
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1. Opranunueckas xumus. IlpenenbHble (HACHILIEHHBIE) YIIIEBOJIO-
pPOJBL.

2.HenpenenbHble (HEHACHIILIEHHBIE) YTIEBOAOPOADI.
3.Ilonumepsl.

4.IIpou3BoaHble YrieBoaopoaoB. CIUPTHI.

5. KapOonoBsie kuciotsl. CoxHbIe 3(DUPHIL.

Kupsr.

6. YrieBoasl.

7. AMuHOKuCHOTHL. benku.

JdeMoncTpanuu. Mozenn MOJIEKYJl OPTaHUYECKUX COEAUHEHNH.
l'openue yrineBonopoaoB U 0OHapyKEHHE MPOTYKTOB UX TOPEHUS.
[Tonyuenune stunena. KauecTBeHHbIE peaKkIIMU Ha 3THIICH
PacTBOpeHne 3TUIIOBOrO CIIUPTA B BOJE.

PactBOopeHue riunepyusa B BOAE.

Ilonyuenne U CBOMCTBA YKCYCHOM KHCIOTHL. Mccnegosanue
CBOMCTB )KMPOB: PACTBOPUMOCTH B BOJIE M1 OPIraHUYECKUX PACTBO-
pUTEISIX.

KauecTBenHas peakius Ha rioko3y U kpaxmain. OOpa3sibl u3-
JEJAN U3 MOJIMATHIEHA, OJIUIPOIHIICHA.

. Peakuust nonumepuzanuu. [loaustumeH.

[IpuMeHeHue sTuneHa.

ALETUIICHOBBIN psiJl HEMIPENEIbHBIX YIIIEBOAOPOI0B. ALIETUIIEH.
CaolicTBa aleTuiIeHa.

[IpumeHenue.

[TpousBoaubie yrineBoaoponoB. Kparkuii 0030p opraHMYECKHX
COCMHEHUI: OJTHOATOMHBIE CHUPTHI, MHOrOaTOMHBIE CIUPTHI,
KapOOHOBBIE KUCIOTHI, ClI0KHBIE 3(DUPBI, KUPBI, YTIEBOJbI, aMU-
HOKUCJIOTHI, 6enku. Posib 6€7KOB B Opranusme.

Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIE CBSA3H.

CocTaBisTh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYIIBI YTIEBOJOPOIOB.
OmnpenenAaTs NPUHAIIEKHOCTD BEIIECTBA K OIPEACICHHOMY KJIacCy OpraHu-
YECKUX COCIIMHEHUM.

3anuceIBaTh YpaBHCHHA peaKuHﬁ 3aMCIICHUSA U IPUCOCANHCHUA C YHACTUCM
OpPraHUYECKUX BEILECTB.

HaGmonate geMoHCTpUpyeMbIe ONBbITHL. OMUCHIBATH CBOWCTBA N3Y4aeMbIX
BEIIECTB HA OCHOBE HAOIIOICHHI 32 MX MPEBPALICHUSAMHU. Y YacCTBOBATh B
COBMECTHOM OOCYXEHUU PE3YJIbTATOB OIBITOB.

HpOBOI{I/ITB Ka4CCTBCHHBIC pCaKIIMKU Ha HCKOTOPBIC OPTaHUYCCKHUEC BCIICCTBA.

[Tonp3oBaTbest nHGOPMALIHEH U3 APYTUX UCTOYHUKOB JJIS MMOJATOTOBKH KpaT-
KHUX COOOILIEHUM.
T'oToBUTEL KOMII
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[ToHsATHE O BEICOKOMOJEKYISIPHBIX BerecTBax. CTpyKTypa nojimMe-
[POB: MOHOMEp, IIOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb IIOJIMMEPHU-
sanuu. [lonusTHIieH, MoMUnponuiIeH, NOJUBUHWIXJIOPHUL.

Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIE CBSA3H.

CocTaBisTh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYIIBI YTIEBOJOPOIOB.
OmnpenenAaTs NPUHAIIEKHOCTD BEIIECTBA K OIPEACICHHOMY KJIacCy OpraHu-
YECKUX COCIIMHEHUM.

3anuceIBaTh YpaBHCHHA peaKuHﬁ 3aMCHICHUA U IPUCOCANHCHUS C YIAaCTUCM
OpPraHUYECKUX BEILECTB.

HaGmonate geMoHCTpUpyeMbIe ONBbITHL. OMUCHIBATH CBOWCTBA N3Y4aeMbIX
BEIIECTB HA OCHOBE HAOIIOICHHI 32 MX MPEBPALICHUSAMHU. Y YacCTBOBATh B
COBMECTHOM OOCYXEHUU PE3YJIbTATOB OIBITOB.

HpOBOI{I/ITB Ka4CCTBCHHBIC pCaKIIMKU Ha HCKOTOPLIC OPIraHNYCCKHUEC BCIICCTBA.

[Tonp3oBaTbest nHGOPMALIHEH U3 APYTUX UCTOYHUKOB JJIS MMOJATOTOBKH KpaT-
KHUX COOOILIEHUM.
['OTOBUTE KOMII
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