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IInanupyemMsble pe3yJbTaThl 0CBOCHHS y4eOHOIr0 nMpeaMera

JInyHocTHELIE:

B [IEHHOCTHO-OPUEHTAIMOHHON Cc)epe — YYBCTBO TOPIOCTH 32 POCCUUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, LIeIeyCTPEMIEHHOCTD;
(dbopMUpOBaHKE IIEHHOCTH 3JJOPOBOTO U OE30MMACHOTO 00pa3a KU3HM;, YCBOCHHE TTPABHII
WHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IaCHOTO OBEICHUS B YPE3BbIYANHBIX
CUTYalHsIX, YTPOKAIIMX KU3HU U 3[I0POBBIO JIOJCH;

B TPYAOBOH cpepe — roTOBHOCTh K OCO3HAHHOMY BBIOODPY JajibHEHIIeH
00pa30BaTeNbHON TPACKTOPUY;

B [T03HABATEJILHON (KOTHUTUBHOW, HHTEIUIEKTYalIbHOW) cepe — yMEHHE YIPaBIsATh
CBOEH MO3HABATEIBHOMN JEATEIBHOCTBIO.

dbopMUpOBaHHE OCHOB HKOJIOTUYECKOM KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYCCKOT'O MBIINIJICHUA, Pa3BUTUC OIIbITA 3KOJOTHUYCCKHU OpHeHTHpOBaHHOﬁ
pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKON JEeSTeNbHOCTH B dKU3HEHHBIX CUTYAIUsX;

MeTanpeuMeTnble:

YMEHHE CAMOCTOSITEILHO OINPEAETATh LIeNIU CBOEro 00yueHus, CTaBUTh U (DOPMYIHUPOBATH
Juist ce0sl HOBbIE 3aJjaur B yu€0e U MO3HABATEIbHON J1€ATEIbHOCTH, Pa3BUBATh MOTHUBBI U
MHTEPECHI CBOEH MM03HABATEIBHOU J1€ATEIIbHOCTH;

YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATH IIyTH JOCTMXKEHUS LeJeld, B TOM YHCIIE
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh HambOojee 3(PPEKTHBHBIC CIOCOOBI peIICHUS
yueOHBIX Y I103HABATEIbHBIX 33/1a4;

YMEHUE COOTHOCUTh CBOM JIEUCTBHUS C IUIAHUPYEMBIMHU PE3yJlbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH JEATEIBbHOCTH B IPOLECCE JOCTHKEHUS pe3ysbTaTra, ONpPEACAThH
CIocoObl ICWCTBUN B paMKaXx IMPEAOKEHHBIX YCIOBHM U TpeOOBaHM, KOPPEKTUPOBATH
CBOH JICWCTBUSI B COOTBETCTBUU C U3MEHSIOLIECHCS CUTyalluEeH;

YMEHHE OIEHUBATh NPABUIBLHOCTH BBIIIOJIHEHUS Y4eOHOW 3aladyd, COOCTBEHHBIE
BO3MOJKHOCTH €€ pelleHNs;

BJIQJICHUE OCHOBAMHM CAMOKOHTPOJISI, CAMOOLICHKH, IPUHATHUS PEIICHUI U OCYLIECTBIICHUS
OCO3HAHHOT'0 BEIOOPA B y4eOHOM U MO3HABATEIbHOMN 1EATEIIbHOCTH;

YMEHHME OIpeNessaTh MOHITHUS, CO3[aBaTh O0O0O0OIEHHUs, YCTaHAaBIUBAaTh aHAJOTHH,
KJIACCU(UIIUPOBATh, CaMOCTOSTENILHO BbIOMpaTh OCHOBAaHUS U KPUTEPUH IS
KJIaCCU(pUKALlMU, YCTaHABIMBATh NPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXJIeHue, yMO3aKiIoueHne (MHAYKTUBHOE, ACIyKTUBHOE U 1O aHAJIOTHH) U JIeNaTh
BBIBOJIBI,

YMEHHE CO3/1aBaTh, MIPUMEHSTh U MPeoOpa30BbIBATh 3HAKU U CUMBOJIBI, MOJIETTH M CXEMBbI
JUISL pelIeHrs yueOHbIX U T0O3HABaTENbHbBIX 3a/1a4;

YMEHHUE OpPraHM30BBIBATH YYeOHOE COTPYJHHUYECTBO M COBMECTHYIO NESTEIbHOCTH C
YUHTEIEM M CBEPCTHUKAMHU; pabdOTaTh MHAMBUAYAIBHO W B TpYIIE: HAXOAUTH OOIIee
peleHne U pa3periaTh KOH(QIMKTH HA OCHOBE COTJIACOBAHUS MO3UIMH M y4€Ta HHTEPECOB;
(bopMynupoBaTh, apryMEHTUPOBATh U OTCTaNBATh CBOE MHEHUE;

YMEHHME OCO3HAHHO MCIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUH C 3a]1a4ei
KOMMYHHUKAIIUH JIJIs] BBIPAXKEHUSI CBOMX YYBCTB, MBICIIEH U MOTpeOHOCTEH;
MJIAHUPOBAHUS U PETYJISALIMKI CBOCH JIEATEbHOCTH; BJIaJICHUE YCTHON U MUCbMEHHOMN
pEeYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYbIo;

dbopMupoBaHHE H  pa3BUTHE KOMIETEHTHOCTH B  OOJIaCTH  HCIOJIb30BAaHUSA
HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA,

dbopMUpOBaHHE U PA3BUTHE SKOJIOTHMYECKOTO MBIIIJICHUS, YMEHHUE MPHUMEHSTh €ro B
MO3HABATENIbHON, KOMMYHHMKAaTHUBHOM, COLIMAJIbHOW MpPAaKTHKE M MPOo(ecCHOHATHHOM
OpHUEHTAIINH.

IIpeamerHbie:
Buinycknuk naywumces:

* ONUCHIBATh CBOMCTBA TBEPBIX, KUIKUX, FA3000pa3HbIX BEILIECTB, BHIJEIISS UX CYIIECTBEHHbIE
NPU3HAKH;



* XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOEHHUIO U CBOMCTBAaM, YCTaHABIUBATh MPUUNHHO-
CJIEICTBEHHBIE CBSA3HM MEXKIYy JAHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;

* PaCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUHN «aTOM», «MOJIEKYJIay», «XUMHUYECKUN
3JIEMEHT», «IIPOCTOE BEUIECTBOY, «CI0KHOE BEIIECTBOY, «BAJICHTHOCTbHY, UCIOIb3Ys 3HAKOBYIO
CHUCTEMY XUMHH;

* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX (DOPMYIT U CYITHOCTD
XUMUYECKHUX PEaKLUN C MOMOIIbI0 XUMUYECKUX YPABHEHUM; * BBIYUCIISITH OTHOCUTEIBHYIO
MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, a TAKKE MACCOBYIO JIOJIF0 XUMUYECKOTO JIeMEHTa
B COCAMHEHUSX JJIs1 OIICHKU UX MPAKTUYECKON 3HAYUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJIN;

* KJIacCU(UIIUPOBATH OKCUIBI M1 OCHOBAHWS 110 CBOMCTBAM, KUCIOTHI U COJIU TI0 COCTaBY;

* 110JIH30BATHCSI TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON MOCYI0H;

* IPOBOJIUTH HECIOXKHBIE XUMUUECKHUE OIBITHI U HAOIIOICHUS 32 U3MEHEHUSIMU CBOMCTB
BEIIECTB B MPOIIECcCe UX MPEBPALLEHU; COOII0AaTh TPaBHIia TEXHUKHU O€30MaCHOCTH MPU
MPOBEJICHUH HAOIIOICHUN U OIIBITOB;

* pa3nU4aTh HIKCIIEPUMEHTAIBLHO KUCIOTHI U METOYH, OJIb3YSACh HHANKATOPAMH; OCO3HABATh
HE0OXOIMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMH U IIEI0YaMHU.

* pacKphbIBaTh CMBICI Iepuoanueckoro 3akona /. 1. Menzaeneesa;

* ONKCHIBATH U XapPaKTEPU30BATh TAOIHUHYIO (DOPMY MEPUOAUYECKON CUCTEMBI XUMUUECKHUX
3JIEMEHTOB;

* XapaKTEepU30BaTh COCTAB ATOMHBIX SIIEP U PACTIPECIICHUE YMCIIa JIEKTPOHOB TI0 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX NIEPHOJI0B MEPUOINIECKON CUCTEMBI, a TAKIKE
KaJIus U KaJIbIIMS;

* pa3nU4aTh BUIBI XUMHUECKOHN CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METaJUTHYECKYIO;

* 1300pakaTh NEKTPOHHO-HOHHBIE (DOPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMUYECKIUMHU CBSI3IMU
pa3HOro BUA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOEHUS WX KPUCTATUIMUECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAINTMYECKUX;

* XapaKTepHU30BaTh XUMHUECKHUE DJIEMEHTHI M X COSAMHEHUSI HA OCHOBE MOJIOKEHUSI JIEMEHTOB
B MIEPUOMYECKON CHCTeMe U OCOOCHHOCTEH CTPOEHHUS X aTOMOB;

* XapaKTeprU30BaTh HAYYHOE M MUPOBO33PEHUECKOE 3HAYCHUE TIEPHOINYECKOTO 3aKOHA U
[IEPUOANYECKON CUCTEMBI XUMHUUECKUX A1eMeHTOB /. . Menneneesa;

* O0BSICHATH CYTh XUMHUYECKUX MPOIECCOB U UX MPUHIUMUAIBHOE OTINYUE OT (PU3NUECKUX;

* Ha3bIBaTh [IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUI;

* YCTaHABIIUBATh MPUHATICKHOCTh XUMUUECKON PEAKIIUU K ONPEACIEHHOMY THITY 110 OJTHOMY M3
KJIaCCU(UKALMOHHBIX MPU3HAKOB:

1) 1o uKciTy ¥ COCTaBY MCXOJIHBIX BEIIECTB U MPOJAYKTOB PEAKINH (PEaKIIMU COSTUHEHNUS,
pa3JoXKeHUs, 3aMeIleHUs U OOMeHa);

2) 10 BBIICTICHUIO WJIH TTOTJIOMICHHUIO TEIJIOTHI (PEeaKIuu IK30TEPMUUYECKUE U
SHIOTEPMUYECKHE);

3) 10 U3MEHEHHIO CTETICHEH OKMCICHUS XUMUYECKUX DJIEMEHTOB (PEaKIui OKUCIUTEIHHO-
BOCCTaHOBUTENIbHBIEL);

4) mo obpaTMOCTH TIporiecca (peakiuu 00paTuMbie U HEOOpaTUMBIE);

* COCTaBJIATh YPaBHEHUS JIEKTPOJIUTUUECKON TUCCOIIMALIMN KUCIIOT, 1IeJI0Uei, COJIel; MOJTHbIE U
COKpani¢HHbIe NOHHBIE YPaBHEHUSI pEaKIiil 0OMEeHa; ypaBHEHUS OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIINA;

* IPOTHO3UPOBATH MPOAYKTHI XUMHUUYECKUX PEAKIIU 110 (OpMyIamM/Ha3BaHUSIM UCXOTHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIE BEIIECTBA 1O (hOpMYIJIaM/Ha3BaHUSM MPOAYKTOB PEaKIIHH;

* COCTaBJIATh YPaBHEHUS PEAKIIHI, COOTBETCTBYIONIUX MOCIEAOBATEIILHOCTH («IIETIOYKE))
MpEBpaIlCHNI HEOPraHMUYECKUX BEIIECTB PA3TMUHbBIX KIACCOB;



* BBISIBJISITH B MIPOLIECCE SKCIIEPUMEHTA IPU3HAKH, CBUIETEIBCTBYIONINE O MPOTEKAHUH
XUMHYECKOW PEaKIMU; * MPUTOTOBIATHh PACTBOPHI C ONMPEACIEHHON MacCOBOM J0Jel
PacTBOPEHHOIO BEILECTBA;

* OIPENIENATh XapaKTep CPeIbl BOAHBIX PACTBOPOB KUCIIOT U IIEIOYEH 10 U3MEHEHHUIO OKPACKU
WHJUKATOPOB; * MPOBOJAUTH KAYECTBEHHBIE PEAKIUH, TIOITBEPKIAIONIME HATMYNUE B BOJIHBIX
pacTBOpax BEUIECTB OTACNIbHBIX HOHOB

* OIIPENENATh IPUHAAIEKHOCTh HEOPTaHNYECKUX BELIECTB K OJJHOMY U3 U3Y4YEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCJIOTHI, COJIH;

* COCTaBJIATH (HOPMYJIbI BEIIECTB 110 UX Ha3BAHHSM;

* OPEIENSTh BAJIGHTHOCTh U CTETIEHb OKUCIICHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (HOPMYJIbI HEOPTAaHHUECKUX COCAMHEHUH 110 BaJICHTHOCTSIM M CTETICHAM OKHCIICHHS
3JIEMEHTOB, a TaKXKe 3apsilaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBaHMM
U COJICH;

* O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHHS PU3NYECKUX U XUMUUYECKUX CBOMCTB MIPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJUIOB) U X BBICHIMX OKCHIOB, 00pa30BaHHbIX 3JIEMEHTAMH
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHAE CBOMCTBA, XapaKTepHBIE ISl TPYIIT OKCHIOB: KUCIOTHBIX,
OCHOBHBIX

* Ha3bIBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTEPHBIC ISl KaKI0TO U3 KIacCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJIUTH MIPUMEPHI PEAKIIHM, TOATBEPKIAIOIINX XUMUYECKHUE CBOMCTBA HEOPTaHUUECKHUX
BEIIIECTB: OKCUJIOB, KICIIOT, OCHOBAaHUH U COJIEI;

* OIIPEJIEISTh BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUSX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OallaHC ([J1s1 U3yYEHHBIX pPEeaKLUii) 10
MPEJIOKEHHBIM CXEMaM PeaKIuii;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, OATBEPKAAIOIINE XMMHUUYECKHE CBOMICTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;

Buinyckuux nonyuum 603mMoACHOCHb HAYYUMbCL:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMU B TOBCETHEBHOM KU3HMU;

* 0CO3HaBaTh HEOOXOJMMOCTb COOIIOIEHUS MTPABHJI SKOJOTMUYECKH 0€3011acHOr0 MOBECHHS B
OKpY>Karolle NpUPOTHON CPENE;

* IOHUMATh CMBICI U HEOOXOJUMOCTh COOIOICHUS TTPEINTMCAHUI, TPEATIaraeMbIX B
MHCTPYKUUSAX 110 UCTIOJIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUU U JIP.;

* HCIIOJIB30BATh MPHOOPETEHHBIEC KIIFOUEBbIE KOMIIETEHTHOCTHU MPU BHITOJTHEHUH
HCCJIEIOBATEIbCKUX MPOEKTOB 110 U3YUEHUIO CBOMCTB, CIIOCOOOB MOTYUYEHHS U PacllO3HABAHUS
BELIECTB;

* pa3BUBAaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, UCIIOIB3YS CPEICTBA YCTHON UM MUCHMEHHON
KOMMYHHKAIIUH NPU padoTe ¢ TEKCTaMH YU€OHUKA U JOMOIHUTENBHOMN INTEPaTypOil,
CIIPaBOYHBIMU TAOJIHIIAMU, TIPOSIBIIATh TOTOBHOCTh K YBOXKEHHUIO UHOM TOYKH 3PEHHUS TIPU
00CYX/IeHUH Pe3yIbTATOB BHIIIOJHEHHON padoThI,

* 00BEKTHBHO OLICHUBATh HH()OPMALIHIO O BEIIECTBAX U XUMHUUECKHUX MpOIeccax, KpUTUUECKH
OTHOCHTKCS K IICEBJOHAYYHOH HH(OpMaIiy, He1oOpOCOBECTHOMN pekiiaMe, Kacaroeics
MCIIOJIb30BaHUs PA3JIMYHBIX BEIIECTB.

* OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH /JIs1 TPAKTUUECKOU eATEIbHOCTH YEJIOBEKA;

* ONUCHIBATh U3YYEHHbIE OOBEKTHI KAK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOI'O aHalln3a;

* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJUIECKON CUCTEMbl XUMUYECKUX AJIIEMEHTOB JIJIsi
OOBSICHEHUS U TIPEJIBUICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MH(POPMAIIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YTITYOJIeHUsI 3HAHUN 00 UCTOPUH
CTaHOBJIEHUS! XUMHUYECKON HayKH, €€ OCHOBHBIX MOHATHI, MIEPHUOINUYECKOI0 3aKOHA KaK OJJHOTO
13 BaXXHEHIINX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTHXKEHUSIX HAYKU U TEXHUKH.

* COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;




* [IPUBOJIUTH NIPUMEPBI PEAKLIMiL, IOATBEPKAAIOIINX CYLLIECTBOBAHUE B3aMMOCBSI3H MEKY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YAbTATHI BO3CHCTBUS PA3TUUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH
XUMUYECKON PEaKInu;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PAa3IMUHBIX (PAKTOPOB HAa CMEIIEHHE XMMUYECKOTO
paBHOBECHSI.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIIATH OKUCIUTEIbHBIC HIIM BOCCTAHOBUTEIIBHBIC
CBOMCTBA C YYETOM CTEIICHEN OKUCIICHUS AJIEMEHTOB, BXOJSIINX B €T0 COCTaB;

* BBISIBJISITH CYIIECTBOBAHUE TEHETUUECKONW B3aMMOCBS3U MEXKTY BEIIECTBAMHM B PSTY: IPOCTOE
BEII[ECTBO — OKCHUJl — TUAPOKCH]I — COJIb;

* OPraHU30BbIBATh, IPOBOJIUTH YUCHUUECKHUE MPOEKTHI IO UCCIICIOBAHNUIO CBOMCTB BEIIECTB,
MMEIOIIHNX BAKHOE MPAKTUYECKOE 3HAUCHUE



Conep:kanue y4eOHOro npeamera

BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XUMUYECKHX

peakuuii. Ilepuoanyeckuii 3axkoH u Ilepuoanyeckas cucrema

XuMHu4eckux 3jaementon . U.

MenpeneeBa (10 u)

XapakTepucTuKa 3JEMEHTa MO €ro MojJoKeHHro B Ilepumonnueckoil cuUcTEME XHMMHUYECKHX
anemenToB J[. . MenzeneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBaHHUM U COJIEH B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMAIMM U OKHUCIEHUSA-BOCCTAaHOBJIEHUA. lloHATHE O mepexonHbIX
aneMeHTax. AM(poTepHOCTh. ['eHeTHUeCKuil psili mepexoaHOro 3neMenTa. [lepuoanyeckuii 3aKoH
n Ilepuogmueckas cucrema xumudeckux osnemeHtoB JI. WM. MenneneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEXKUBOU NPUPOAbI. XMMUYECKUN COCTaB SAApa, MAHTUU U 36MHOU KOPBI.
XUMHYECKHUE 3TIEMEHTHI B KJIETKaX KMBBIX OpraHU3MOB. Makpo- 1 MUKpoaieMeHThl. O6001ieHne
CBEJCHHI O XMMHYECKUX peaknusx. Kiaccudurarums XUMHUYECKUX peaKIUid MO Pa3IuIHBIM
MpU3HAKAM: «YHCIIO U COCTAaB PEarupyrouInxX U 00pa3yroIIuXCsl BEIECTBY, «TEII0BOi 2 deKTy,
«HAIpaBJIEHUE», «U3MEHEHHUE CTENEHEH OKMCIEHHUS AJIEMEHTOB, 00pa3yoIUX pearupyroiue
BellecTBay, «(haszay, «UCIOJIb30BaHME Karaiu3aTopay». lloHsTHE O CKOPOCTH XHMHUYECKOMN
peakuuu. PakTophl, BIUAIOIIAE HA CKOPOCTh XMMMUYECKUX peakuui. Karanuszatopsl U KaTaius.
Nurubutopsl. AHTHOKCHIAHTHI.

JdemMoHCcTpaumu.

Paznmuunbie popmel Tabmuiel 1. 1. MenneneeBa. Mojenu aToMOB 3J1IeMEHTOB 1—3-T0 1MepruoaoB.
Mopnenb cTpoeHus: 3eMHOIO mapa (monepeyHslid paspes). 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peakLUMu OT MPUPOJIbI PEATUPYIOMINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIMU OT
KOHLEHTPALlUU PEarupyrolux BeIIeCTB. 3aBUCHMOCTb CKOPOCTH XHMHUYECKOM peakuuu OT
TUIOMIA/IA COIPUKOCHOBEHUS PEarupyrouInx BEecTB («KUTISIINHI ClI0i»). 3aBUCUMOCTh CKOPOCTH
XUMUYECKON pEeaKIUU OT TEMIEpaTyphbl PEarupyroluX BelecTB. [ OMOreHHBbIN U TeTepOoreHHbIN
Kataiau3bl. PepMeHTaTUBHBINA KaTanu3. IHrubuposaHue.

JlabopaTopHbIe ONBITHI.

1. [TonydyeHue ruipoKCcuAa IMHKA U UCCIIE0BaHUE €ro CBOMCTB. 2.MoaenupoBaHue MOCTPOEHUS
[lepnonnueckoi cucteMbl xuMuueckux 3nemenToB 1. . MenaeneeBa. 3. 3amenieHue xxeae3oM
Menu B pactBope cyinbdara menu (II). 4. 3aBUCHMOCTH CKOPOCTH XHUMHYECKOW pEaKIuud OT
MPUPOJIbI pEArMPYIOLIMX BEIIECTB HA IPUMEPE B3aUMOACHCTBUS KUCIOT C METAJJIAMHU.

5. 3aBHCUMOCTbh CKOPOCTH XMMHYECKON PEaKIMM OT KOHIIEHTPAllMU Pearupyrolux BELeCTB Ha
MpUMepe B3aUMOJEHCTBUS LIMHKA C COJITHOM KUCIIOTOM pa3IMuHON KOHUEHTPALIVH.

6. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peaklMy OT IJIOLAJAN COIPUKOCHOBEHUS pearupyomumx
BeIECTB. 7. MoAenpoBaHNue «KUISILIETO CIOs». 8. 3aBUCUMOCTbh CKOPOCTH XMMUYECKOUN peaKuu
OT TeMIIepaTyphl pearupyromux BEHIeCTB Ha NpuMepe B3aumojeicTBus okcuna meau (II) c
PacTBOPOM CEpPHOM KHMCIIOTHI pa3IMuHON TeMmiiepaTypsl. 9. Pa3noxeHue nepokcuaa BOAOPOAA C
nomouiblo okcuga Mmapranua (IV) u karamassl. 10. OOHapykeHHe KaTana3bl B HEKOTOPBIX
MUIIEBBIX IpoaykTax. 1 1. MHrubupoBanue B3auMoIeHCTBUS KUCIOT C METAIIIAMH YPOTPOTTHHOM.
Tema 1. Mertasinl (14 4)

[Tonoxenue meramnoB B [lepuoanueckoit cucreMe xumuueckux anemMeHtoB [[. 1. Menneneesa.
Merannnueckass KpHUCTaJUIMUeCKash pelieTka M MeTaUIMdeckas XHUMu4eckas cBs3b. OOmue
¢dusnueckue cBoiictBa mMerauioB. CIlaBbl, MX CBOMCTBA M 3Ha4eHHE. XHMMUYECKHUE CBOMCTBA
METAJUIOB KaK BOCCTAHOBUTEIIEH, a TAK)KE B CBETE HUX ITOJIOKEHUS B DJIEKTPOXUMHUYECKOM PSIILY
HanpspkeHUH MeTansioB. Kopposust MeTamioB U crocoObl 00psOBI ¢ Hell. MeTauibl B IpUpo/ie.
O61re crocoObl UX MOTYYEHHUS.

OO0masi XapaKkTepUCTHKA HIEJOYHBIX MeTa/LI0B. Mertamibl B mpupojae. Obmue crnocodsl ux
nonyueHusi. Ctpoenue aromoB. lllenmounble MeTaymuibl — MpoOCThIE BellecTBa. BaxHeilmue
COCTMHEHUS IIEIOYHBIX METaINIOB — OKCHUJBI, THIPOKCHIBI U CONHU (XJOPHUIbI, KapOOHATHI,
cynb(haThl, HUTPAThI), UX CBOMCTBA M IPUMEHEHNE B HAPOIHOM X03siicTBe. Kanuiineie ynoopenusi.
O0mas xapakTepucTHKA 3JIeMeHTOB IJIaBHO| nmoArpynns! II rpynner.



Crpoenue aromosB. lllenouHo3eMenbHblE MeETallbl — IPOCTHIE BellecTBA. BaxHeilmue
COCIMHEHUS IIETOYHO3EMENbHBIX METAJUIOB — OKCHJbI, THIPOKCHABI U COJH (XJIOPUIBL,
KapOOHATBI, HUTPATHL, CyNb(haThl, (hocharer), UX CBOHCTBA M IPUMEHEHNE B HAPOTHOM X O3S CTBE.
AJIIOMUHHIA.

Crpoenne aroma, (U3MYECKME W XUMHUYECKHE CBOWCTBA MpocToro BemiectBa. CoeauHEHUs
ATIOMUHUS — OKCHJl U THAPOKCUM, UX aM(oTepHbIil XapakTep. BaxHeilue cony amOMUHUA.
IIpuMeHeHne antOMHUHNS U €70 COCIUHEHUMN.

Keueso.

Crpoenue aroma, pusnuecKkie 1 XUMUYECKHE CBOMCTBA IIPOCTOTO BEIIeCTBA. | eHeTHYeCcKHe psabl
Fe™ nFe®.

Baxneiimue conu jxene3a. 3Hau€HUE JKee3a M €ro COSIUHEHUH JUIsl IPUPOJbI U HApOAHOIO
X0341CTBa.

JleMOHCTpALHH.

OOpa3upl MIENOYHBIX M IIETOYHO3EMENbHBIX MeTauioB. OOpa3isl criiaBoB. B3ammoneiictBue
HaTpusl, JUTUS U KaJblMsid C BOJOM. B3aumopaeicTBuEe HATpusi MU MarHusi C KHUCJIOPOAOM.
BzaumopeiictBue meramioB ¢ Hemeramiamu. [lomyuenue ruapokcuaos xkenesa (1I) u (111).
JlabopaTopHble ONBITHI.

12. B3aumojelcTBre pacTBOPOB KHUCIOT U cojiel ¢ Metaiuiamu. 13. O3HakoMmileHHE ¢ pydaMu
kenesa. 14. OxpamrBaHue MJIAMEHU COJISIMU IIETIOYHBIX METaIUIOB. 15. B3aumoielicTBre Kanblus
¢ Boaou. 16.I1onyyenne ruipokcuia KajabLus U UCCIEA0BAHUE €r0 CBOMCTB.

17. TlonydyeHue THAPOKCHIA aTIOMHHHUS M HCCIIEIOBAaHME €ro CBOWMCTB. 18. B3aummoneiictBue
xenesza ¢ costHor kucnotoi. 19. Iomyuenune rugpokcunos xenesa (1) u (III) u uzyyenune ux
CBOMCTB.

Tema 2. [IpakTukym 1. CBolicTBa MeTaJJIOB U UX cOelMHeHUH (3 1)

1. OcyiecTBieHre NENOYKH XMMUUECKUX NpeBpaleHuil. 2. [lonydyenue u cBoiicTBa coeIMHEHUIN
MeTauioB. 3. PemieHue sKkCepruMeHTaIbHBIX 3a7a4 Ha pacliO3HaBaHUE U NOJIyYEHUE COSAMHEHU N
METaJIOB.

Tema 3. Hemetasisbl (25 1)

OOmast XapakTepuCTUKa HEMeTauloB: mojoxkeHue B [lepuoanueckoll cucreMe XMMHUYECKHX
anemenToB JI. V1. MennieneeBa, 0COOEHHOCTH CTPOEHMSI aTOMOB, AJIEKTPOOTpULIATEIBHOCTE (D0)
KaK Mepa «HEMETANIMYHOCTHY, pal D0. Kpucrajummueckoe cTpoeHne HEMETAUIOB — IIPOCTHIX
BemlecTB. Asutorponus. Dusmdeckue cBolcTBa HeMeTalioB. OTHOCHUTENBHOCTb TOHSATUI
«METaJ» U «HEMETaJL».

Boaopoa. Ilonoxenne Bomopona B Ilepuogmyeckoil cucreme XumMudeckux snemeHtos JI. .
MenneneeBa. CtpoeHne aroma U MOJIEKYJbl. PU3HUECKNE U XUMUYECKUE CBOICTBA BOLOPOAA, €TO
MOJIy4Y€HUE U IPUMEHEHHE.

Bona. Crpoenue monekynsl. Bogoponnas xumuueckas cBs3b. PU3MUECKHE CBOMCTBA BOJBI.
AHomannu cBOMCTB BoAbl. I'mapodunbHble U rUApoOOHBIE BelecTBA. XUMUYECKHE CBOWCTBA
Bosbl. Kpyrosopor Boxabl B mpupone. Bomoouuctka. Aspanust Bozbl. boiTOoBbIE (DUIABTPHI
MunepanbHble BoAbL. JUCTHIITMpOBaHHAs BOJIA, €€ MOJIy4eHHUE U IIPUMEHEHUE.

O01mas XapaKkTepuCcTHKA IaJ0reHoB.

Ctpoenue atoMoB. I[IpocThie BemecTBa 1 OCHOBHBIE COETUHEHUS TaJOT€HOB, UX CBOWCTBA.
Kpatkue cBenenus o xiope, 6pome, prope u ifoge. [IpumeneHne rajoreHoB 1 UX COEAMHEHUH B
HapOJIHOM XO35I1CTBE.

Cepa.

CtpoeHue aToMa, alJIOTPOIHSI, CBOMCTBA U MpuMeHeHne pomOnyeckoit cepbl. Okcusl cepsl (1V)
u (VI), ux nonydeHue, cBoMcTBa U puMeHeHne. CepHas KMCJIOTa U €€ COJIM, UX NPUMEHEHHUE B
HapOAHOM X03sicTBE. [IpON3BOACTBO CEPHOM KUCIIOTHI.

A3or.

CTtpoeHune aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOro BeniecTBa. AMMHaK, CTPOEHHE, CBOMCTBA,
nojiyueHue M npuMeHenue. Coau aMMOHUS, UX CBOMCTBa M npuMeHenue. Oxcunnl azora (II) n
(V).



A3OTHas KHCJIOTa, €€ CBOMCTBA M MpUMeHeHue. HuTpaTel 1 HUTPUTHI, IpodiieMa X COJepKaHUS
B CEJIbCKOXO03IUCTBEHHOU MPOAYKIIMH. A30THBIC yIOOPEHHS.

Dochop.

CrpoeHue aroma, aulOTpomnusi, CBoicTBa Oenoro u kpacHoro ¢ocdopa, HX MNPUMEHEHHUE.
OcHosHuble coenuaeHUs: okcua hocdopa (V) u oprodochopras kucnora, pocharsr. Pochoprbie
ya00peHusI.

Yraepoa.

Crtpoenue aroMa, aJuIoTponus, cBoiicTBa Moaudukaiui, npumenenne. Oxcunbl yraepoaa (1) u
(IV), ux cBoiictBa u npuMeHeHue. KapOOHATHI: KAIBIIUT, COJIa, MOTAIl, KX 3HAYCHHUE B PUPOC U
JKU3HU YeJIOBEKa.

Kpemnuuii.

CtpoeHue aToma, KpUCTAUIMYECKUI KPEMHHH, €ro CBOMCTBa M mpuMeHeHne. OKCHI KpeMHUS
(IV), ero npupoansie pasHOBUIHOCTH. CHUIMKAThl. 3HAUEHUE COECAVMHEHUM KPEMHUS B KUBOU U
HeXUBOU npupoje. [loHaTue o CuIMKaTHON MPOMBILIUIEHHOCTH.

JemMoHCTpanMu.

OOpasupl rajJoreHoB — MPOCTHIX BEIIECTB. B3anmMoJeiCTBHE TalloTeHOB C HATpUEM, C
anoMuHueM. BoiTecHeHHe xs0poM Opoma WiM Hoja U3 pacTBOpOB UX coiiell. B3aumonelictBue
CEpbI C METAJIJIaMH, BOJIOPOAOM U KUCIOpoAOM. B3anumoaeiicTBie KOHIICHTPUPOBAHHOM a30THOM
KHUCIIOTHI ¢ Menpto. Ilornomienue yriem pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHoBieHue
Meau u3 ee okcuaa yrieM. O6pasibl NpupoIHBIX COEAMHEHUN XJI0pa, cephl, pocdopa, yriepona,
kpeMHusi. OOpa3iibl BAXKHEUIINX I8 HAPOJHOTO XO3sMCTBa Cynb(aToOB, HUTPATOB, KAPOOHATOB,
docdaros. Obpasibl cTekIIa, KEPAMHUKH, IIEMEHTA.

JlabopaTopHble ONBITHI.

20. Ilonyuenue u pacno3HaBaHue Bojopona. 21. VMccnenoBaHue MOBEPXHOCTHOTO HATSKEHUS
BO/bI. 22.PacTBOopeHue nepmMaHraHaTa Kajus WM MEIHOro Kymopoca B Boje. 23. I'maparanus
o0e3BoxkeHHoro cynbdara meau (II). 24. M3roToBneHue rurcoBoro oTneyaTka.

25. O3HakoMIIeHHE C KOJUIeKIHeW OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM
MuHepaabHOW Bonbl. 27. KauecTBeHHass peakiusi Ha rajoreHug-uoHbl. 28. Ilomyuenue u
pacnio3HaBaHue kuciopona. 29. I'operme cepsl Ha Bo3nyxe M B kuciopoge. 30.CsoiicTBa
pazbaBienHon cepHoil kucioTel. 31. M3ydenue cBoiicTB ammmuaka. 32. Pacrno3HaBanue coseit
ammoHus. 33. CBoifctBa pa3baBineHHON a30THOM  kucnotel. 34. B3saumopeiictBue
KOHIICHTPUPOBAaHHOW a30THOM KHUCIOTHI ¢ Mmeabto. 35. ['openue docdopa Ha BO3myxe U B
kucinopoze. 36. PacnoznaBanue Qocdaron. 37. T'openue yris B kucnopoze. 38. Ilomydenue
YTOJIBHOM KHUCTOTHI U U3y4eHue ee cBoucTB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxxenue runpokapOonara Hatpus. 41. [onmyyeHne KpeMHEBOI KHCIOTHI U U3yUEHHE €€
CBONCTB.

Tema 4. IIpakTnkym 2. CBONCTBa cOeIMHEHUII HEMETALIOB (54)

1. Pemenue skcnepuMeHTanbHbIX 3agady 1o Teme «lloarpynma ramoreHoB». 2. Pemenue
AKCIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «lloarpymnmna kucnopona». 3. Pemenue skcnepuMeHTalIbHbIX
3ana4 no reMe «lloarpynna azoray. 4. Pemenue sxcnepuMeHTaibHbIX 3a1a4 1o teme «lloarpymnmna
yriaepoaay. 5. [Tonydenue, coOupanue U paclio3HaBaHUE ra3oB.

Tema 5. O0001mIeHHe 3HAHNH 10 XUMMH 32 KyPC OCHOBHO# mKoJbl. [loaroroska

K rocyaapcrBeHHoii ntoropoii arrecranuu (I'HA) (10 1)

ITepnonnueckuii 3akoH u Ileprnoanueckas cucrema xumudeckux aemeHToB Jl. 1. Menneneesa.
@U3NYeCKUl CMBICI TMOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB IEpUOJa M TPYMIbL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COCJUHEHHH B MepHojax M Ipynnax B
CBETE MPEACTABICHUIN O CTPOEHUHU aTOMOB JIEMEHTOB.

3HaueHue MEepPUOIUYECKOro 3aKOHAa. BHIBI XUMHYECKHX CBS3€M M THUIBl KPUCTATITMUECKUX
pemeTok. B3auMocBs3b CTpoeHus U cBOMCTB BemecTB. Knaccupukarus XUMHYECKHX peaKIfii o
pa3IMYHbIM NPU3HAKaM (YHCIIO U COCTAB Pearupyromux U 00pa3yrouxcs BEIIeCTB; HaJuune
rpaHunbl  pasgena  (as; TemnmoBod d¢ddekT; H3MEHeHue CTeneHed OKUCIEHUS AaTOMOB;
HCIIOJIb30BaHUE KaTall3aTopa; HampaBieHue nporekanus). CKOPOCTh XUMUYECKUX PEaKIUi U



daxTopsl, Biusomue Ha Hee. OOpPaTUMOCTh XMMHYECKUX PEAKUUH U CIIOCOOBI CMEIEeHUS
XUMHYECKOTO paBHOBECHSI.

[IpocTeie M cHOXHBIE BEHIECTBA. MeTaibl U HEMETAJUIbl. | €HEeTHYeCKHe psAIbl METallla,
HEeMeTaJuIa ¥ nepexoHoro Metamia. OKCHUIIbI ¥ THIPOKCHUIBI (OCHOBAaHHMSI, KUCIIOTHI, aM(pOTEPHbBIS
TUAPOKCHUIBI), coni. MIX cocTaB, KilacCu(pUKAIUS U OOIIHEe XMMHUYECKHE CBOMCTBA B CBETE TEOPUHU
AJIEKTPOJIUTUYECKON JUCCOIUALIH.



TemaTuueckoe IVIAHUPOBAHHE ¢ YKA3aHUEM KOJIHYECTBA YacCoB,

OTBOAMMBIX HA 0CBOCHHUEC y‘lCﬁHOFO nmpeamMera

Ne Koanu Pa3pen, tema
€CTBO
4acoB
Brenenue. O0uiasi XapakTepuCTUKA XUMHYECKHX 3JIEMEHTOB H XHMHYECKHUX PeaKIuid.
Iepuoauyeckuii 3aKOH ¥ MEPHOANYECKASI CHCTEMa XUMHUYecKuX djemenToB J[.A.
MenaeneeBa. (104.)
1. 1 Huctpykrax no Th. XapakrepucTika XUMUYECKOTO 3JI€MEHTa Ha OCHOBAHHUH €T0 MOJIOKECHUS
B [lepnonnueckoii cucreme JI. . Menpeneesa
2. 1 CBoiicTBa OKCUOB, KUCJIOT, OCHOBAHUH U COJIEH B CBETE TEOPUU DIECKTPOIUTUUECKON
JIMCCOLIMAIIMU Y OKHCIICHHUSI-BOCCTAHOBJICHUS
3. 1 AmboTepHble OKCHJIBI U TUIPOKCHIBI
4, 1 [lepunonnueckuii 3akoH u [lepuonnueckas cucrema 1. 1. MeneneeBa B cBeTe y4eHUs O
CTPOEHUH aToma
S. 1 XHUMHUYECKask OpraHnu3anus )KUBON U HEXKUBOM IPUPOIBI
6. 1 BBoiHast KoHTpObHAs paboTa
7. 1 Krnaccudukanus XUMHYECKUX PEaKIHiA 10 Pa3TUNYHBIM OCHOBAHHSIM
8. 1 [ToHsiTHEe 0 CKOPOCTH XMMHUYECKOHN peakluu
9. 1 Karanauzatopsl
10. 1 O06001IeHNe U CHCTeMaTH3alns 3HaHUH 110 TeMe «BBeenney
Tema 1. Metaibl (184.)
11. 1 [Tonoxxenue snementToB-meTamioB B [lepuonuueckoit cucreme 1. 1. MenneneeBa u
0COOEHHOCTH CTpoeHus ux aromoB. duznyeckue cBoricTBa MeTayIoB. CIIyIaBbI
12. 1 XVMHUYECKUE CBOWCTBA METAIIJIOB
13. 1 Mertasl B npupoze. O0uiye cnocoObl UX MOJTyYEHHs]
14. 1 Pemienne pacyeTHBIX 3a71a4 C MOHATUEM MACCOBAS 005l 8bIX00A NPOOYKMA
15. 1 IToHsiTHE O KOPPO3MM METAJIIOB
16. 1 [1enounble MeTasuIbl: 001Iast XapaKTEPUCTHKA
17. 1 CoeMHeHUs MET0YHbIX METAJIIOB
18. 1 [Ies0uHO3eMeTbHBIE METAIIIBI: 00IIAsl XapaKTePUCTUKA
19. 1 CoeMHeHNs ET0YHO3EMENIbHBIX METAJIJIOB
20. 1 ATIOMUHUHN — IEpeXO/IHbIN 31eMeHT. DU3nUecKre U XMMHUUECKHUEe CBOMCTBA aTlOMUHUSL.
[Toryuenue u mpuMeHEHHE aTIOMUHUS
21. 1 CoenuHeHus aTfOMUHUS — OKCHJT U THJIPOKCHU]I, MX aM()OTEpHBIN XapakTep.
22. 1 IIpakTuyeckas padora Nel
Ocy1ecTBIeHNE ENOYKH XMMHUECKUX MpeBpaIleHui
23. 1 XKenezo — snement VIII rpynmbl mobounoi moarpynmnsl. duzndeckre 1 XMMUYECKUE CBOMCTBA
kene3a. Haxoxenue B npupoje.
24. 1 Coenunenus xene3a +2, +3 ux kauecTBeHHOE omnpenenenue. ['enernaeckue psaapl  Fe *2y
Fe *3.
25. 1 IIpakTnyeckas padora Ne2
ITonydyenue u CBOMCTBA COEAMHEHUN METAIIJIOB
26. 1 IIpakTnyeckas padora Ne3
Pemenune sxcriepruMeHTATbHBIX
3a/1a4y Ha Paclo3HaBaHNE U MOTyYEHNE COSAMHEHUN METAIIJIOB
27. 1 O06006111eH1Ee 3HAaHUN 0 TeMe «MeTallIbI»
28. 1 KonTposbHnasi pabora Ne2 o reme «Mertauib»

Tema 3. HemeTtannbi (28u.)




29. 1 OO011ast XapaKTEpPUCTHKA HEMETAJUIOB

30. 1 OO0mre XMMHYECKHE CBOMCTBA HeMeTa/uIoB. HemeTauisl B mpupoae U crmocoObl UX MOTyYeHUs

31. 1 Bonopoa. Ilonoxenue Bogopona B Ilepuoanueckoit cucteMe XuMu4deckux siaeMenton [l. U.
MengeneeBa. CTpoeHre aTomMa v MOJIEKyIbl. DU3NYecKre U XUMUIECKUE CBOMCTBA BOJOPO/IA,
€ro MoJy4yeHue U MpUMEeHEHHUE.

32. 1 Bona. Ctpoenue mosiekyibl. Bogopoanas xumuueckas CBsizb. @U3NYECKUE CBOMCTBA BOJIBI.

33. 1 ["asiorensl: 0011as XapaKTepUCTHKA

34. 1 CoemHeHus rajJjoreHoB

35. 1 [TpriMeHeHre rajloreHoB U X COSAMHEHUN B HApOJHOM XO3sICTBE.

36. 1 Kucnopon

37. 1 Cepa, ee (hpuznyeckre 1 XMMHUYECKHUE CBONCTBA

38. 1 CoeIMHEeHHS CePbl

39. 1 CepHasi KUCJIOTa KaK AJIEKTPOJIUT U €€ COJIU

40. 1 Cepnas kucnora Kak okuciurenb. [lonydenue u
MPUMEHEHHUE CEPHOMN KUCIIOTHI

41. 1 IIpakTyeckas padora Ned
Pemmenne sxcriepuMeHTanbHbIX 3a7a4 1o teme «l[loarpynmna kuciopona»

42. 1 A3zot. CTpoeHue aToma 1 MOJIEKYJIbl, CBOMCTBA ITPOCTOT0 BEIIECTBA.

43. 1 Ammuak u ero coeauHeHust. Coau aMMOHUS

44, 1 Oxkcupst azota (1) u (IV).

45, 1 A30THas KUCJIOTa KaK dJIEKTPOJINT, €€ MPUMEHEHHE

46. 1 A30THas KUCJIOTA KaK OKUCIUTENb, €€ MOJyYeHne

47. 1 Dochop. Coequnennst pocdopa. [lonarue o pochopHbIX yrnodbpeHusx

48. 1 VYrnepon. CtpoeHue aToma, alsIOTPOIHs, CBOMCTBA MOAUUKALIUN, TPUMEHEHUE.

49. 1 Oxkcunel yraepoaa (I1) u (IV), ux cBoiicTBa 1 mpuMeHEHHE.

50. 1 YronpHas kucinota u €€ coiu. JKeCTKOCTh BOJIBI M CITOCOOBI € YCTpaHCHUS

ol. 1 Kpemuuii. Ctpoenue atoma, KpUCTaNIMYECKUN KPEMHMI, €ro CBOMCTBA U MPUMEHEHHE.

52. 1 Oxcun kpemuus (IV), ero npupoanslie pasHOBUAHOCTUH. CHIIMKATHI.

53. 1 [ToHsiTHe O CUITMKATHONM MPOMBIIIJIEHHOCTH.

54, 1 IIpakTuyeckas pad6ora NeS [lonyuenue, coOupanue u pacrno3HaBaHUE Tra30B

55. 1 O06061enue Mo TeMe «Hemeramnbny

56. 1 KonTpoabHnas pa6ora Ne3 o reme «Hemeramib
Tema 5. 0606LWweHne 3HAHUIA N0 XMMKUU 33 KYPC OCHOBHOM WKOAbI. loAroToBKa K UTOroBoi

atrectauum (FTNA) (10u4.)

57. 1 ITepuonnueckuii 3akoH u [leprnonnueckas cucrema J[. 1. MenzaeneeBa B cBeTe TeOpUn
CTPOEHHS aToMa

58. 1 3aKOHOMEPHOCTH H3MEHEHHS CBOKMCTB JIEMEHTOB M X COSAMHECHHI B TIEPHOAAX U TPYIaxX B
CBETE MPEJCTABICHUN O CTPOSHUU aTOMOB 3JIeMeHTOB. 3HaueHue [lepuonnyeckoro 3akoHa

59. 1 Buibl XUMHUYECKUX CBSA3EH U TUIIBI KPUCTAITMYECKHUX PEHIeTOK. B3auMOCBsI3b CTpOeHUs U
CBOWCTB BEIIECTB

60. 1 Knaccugukaius XuMHUeCKUX peakluii 0 pa3IMuHbIM IPU3HAKAM.

61. 1 CKOpOCTh XMMHUYECKHUX PeaKIHii

62. 1 Knaccudukanus HeopraHnyeckux BelecTB

63. 1 CBoOliCcTBa HEOPTAHUYECKUX BEILIECTB

64. 1 I'eneTnueckue psapl METAIIA, HEMETAJIA U MIEPEXOTHOr0 MeTajlia

65. 1 O06001IeHIEe TPOHICHHON TEMBI

66. 1 KonTpoubnas pabora Ned
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AHanmm3 KOHTPOJIBHOM paboThl. PaboTa Ham ommbOkamMu

68

ITonsenenue nToros roaa




