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IInanupyemMble pe3yJibTaThbl OCBOEHHS Y4eOHOI0 MpeaMeTa

JInuHoOCTHBIE:

B [ICHHOCTHO-OPUEHTALMOHHOM c(hepe — UyBCTBO FOPAOCTH 32 POCCUHUCKYIO
XUMUYECKYIO HAYKY, TYMaHHU3M, OTHOLIEHUE K TPYAY, LIEJICYCTPEMIICHHOCTb;
(dbopMHpOBaHUE LIEGHHOCTH 370pOBOro U 0e30macHoro o0pasa *HU3HH; YCBOSHUE ITPABUII
WH/IMBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO TOBEJCHUS B UPE3BhIYATHBIX
CUTYalLUsX, YTPOXKAIOIIUX KU3HU U 3J0POBBIO JIIOJIEH;

B TPY/JI0BO# c(pepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHEHIIeH
00pa3oBaTeNIbHONW TPAEKTOPHH;

B TI03HABATEJIbHOW (KOTHUTUBHOM, MHTEJUIEKTYaIbHOMN) chepe — yMEHHE yIpaBIIsATh
CBOCH IT03HABATEIBHON JCATEIbHOCTBIO.

(opMHpOBaHHE OCHOB HKOJIOTHYECKOH KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 5KOJIOTHYECKOTO MBILUICHUS, Pa3BUTHE OIBITA YKOJIOTHYECKH OPUECHTHPOBAHHON
pedIeKCUBHO-0LIEHOYHON M MPAKTHYECKON JIEATETBHOCTH B KU3HEHHBIX CUTYalLlUsX;

MeTanpeamerHbie:

YMEHHE CAMOCTOSITEIIBHO OIPEICTATh eI CBOCr0 00YUCHUs, CTABUTh B (DOPMYIIHPOBATH
JUTst ceOsT HOBBIC 3a71aui B y4€0€ M TIO3HABATEILHOM JICATEIIbHOCTH, PAa3BUBATH MOTHBBI U
MHTEPECHl CBOEH MO3HABATENBHOU IEATEIBHOCTH;

YMEHHE CaMOCTOSATCIBHO IUIAHUPOBATh WYTH JOCTHIXKCHHS TIIeJield, B TOM YHCIIEC
aJIbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh HambOojee 3(PPEKTHBHBIC CIOCOOBI peIICHUS
y4eOHBIX ¥ I03HABATEIHHBIX 33/1a4;

YMEHHE COOTHOCHUTH CBOM JECHCTBHS C IUIAHUPYEMBIMH pPe3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIPHOCTH B TIPOIECCE JOCTIKEHHUS pe3yabTaTa, OMPEICNATh
CIocoObl ICUCTBUN B paMKax IMPeAoKEHHBIX YCIOBHM U TpeOOBaHHM, KOPPEKTUPOBATH
CBOH JICWCTBUS B COOTBETCTBUU C U3MEHSIIOLIECHCS CUTYyalluEH;

YMEHHE OIEHUBATh NPABUIBLHOCTH BBIIIOJIHEHUS Y4eOHOW 3amadyd, COOCTBEHHBIE
BO3MOXKHOCTH €€ pEeLICHNUS;

BJIa/ICHE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIEHKH, MPUHSATHUS PEUICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIBLHOM IEITEIIBHOCTH;

YMEHHE OIpenessaTh TMOHSTHS, CO3[aBaTh O0O0O0OIIEHHUs, YCTaHABIUBATH aHAJOTHH,
KJIACCU(UITUPOBATh, CaMOCTOSITEILHO BBIOMpaTh OCHOBAaHWUS W KPUTEPHH IS
KJIacCHU(pUKAIlMU, YCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyxJacHHe, YMO3aKTIOUeHHE (MHAYKTUBHOE, JCITYKTUBHOE M 110 aHAJIOTHH) U JIENaTh
BBIBO/IBI;

YMEHHE CO3]/1aBaTh, IPUMECHSTH M TIPe0OpPa30BLIBATh 3HAKA U CHMBOJIBI, MOJICTTH M CXEMBI
JUTSI pEIIeHUs YUeOHBIX M MMO3HABATEIbHBIX 33/1a4;

YMEHHE OpPTaHHW30BBIBATH yUEOHOE COTPYJAHHYECTBO W COBMECTHYIO JESATCIBHOCTH C
YUHTEIEeM M CBEPCTHHKAMHU; pabdoTaTh WHAMBUAYAIbHO W B TPYIIE: HAXOAUTH OOIIee
pelIeHre U pa3peniaTh KOH(INKTH Ha OCHOBE COTIIACOBAHUS IMMO3HUIIUN U YI€Ta HHTEPECOB;
dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE MHEHHUE;

YMEHHE OCO3HAHHO UCTIOIh30BaTh PEUCBBIC CPEJICTBA B COOTBETCTBHH C 33J1aUc
KOMMYHHKAITUH JIJIS1 BBIPAXKEHUS CBOMX YYBCTB, MBICIIEH U MOTpeOHOCTEH;
TUTAHUPOBAHMS U PETYJISAIIAN CBOCH JISATSIIEHOCTH, BIIAJICHUE YCTHON M ITMCHMEHHOM
peUbl0, MOHOJIOTHYECKOW KOHTEKCTHOW Peublo;

dbopMUpOBaHHE ®  pPa3BUTHE KOMIICTCHTHOCTH B  OOJIACTH  HCIIOJIb30BAHHUS
UH(OPMAIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN;

(GOpMUPOBaHWE W PA3BHTHE SKOJOTHYECKOTO MBIIIICHUS, YMEHHUE MPHUMEHSTH €ro B
MO3HABATEIIbHON, KOMMYHHMKATHBHOM, COLIMATBHOW NPAKTHKE M MPO(HecCHOHATHHOU
OpHUECHTAITHH.

IIpeamerHsle:
Buinycknuk nayuumes:




* OMHCHIBATh CBOMCTBA TBEPABIX, )KUIKUX, TA3000pa3HBIX BEIECTB, BBIJIENSS UX CYLIECTBEHHBIC
NPU3HAKH;

* XapaKTepHU30BaTh BEUIECTBA 10 COCTaBY, CTPOSHHUIO M CBOMCTBAM, YCTaHABIMBATH IPUIUHHO-
CJICZICTBEHHBIE CBSI3U MEXKAY JaHHBIMU XapaKTepUCTUKAMH BEIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHATHH «aTOM», «MOJIEKYIIa», «XUMHUECKUH
3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CII0KHOE BEILIECTBOY, «BAJIEHTHOCTHY, UCII0JIb3YsI 3HAKOBYIO
CUCTEMY XHMHUU;

* 1300pakaTh COCTAB MPOCTEHUIINX BEIIECTB C HOMOILBIO XUMUYECKUX (POPMYJI U CYIIHOCTh
XUMHUYECKHX PEAKIUi ¢ TOMOIIBI0 XUMUYECKUX YPAaBHEHHI; * BEIYMCISATH OTHOCUTEIBHYIO
MOJIEKYJISIPHYIO U MOJISIPHYIO MAccChl BEILECTB, a TAK)KE MAaCCOBYIO JIOJIK0 XUMHUECKOTO JIEMEHTa
B COCAMHEHUSX JJISl OLIEHKU MX MPAKTHYECKOW 3HAYMMOCTH;

* CPaBHUBATH 110 COCTABY OKCHU/Ibl, OCHOBAHUS, KMUCIIOTBI, COJIH;

* KJIacCU(pUIIMPOBATH OKCH/IBI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* [10JIb30BaThCA J1a00PaTOPHBIM 000PYIOBAHUEM M XMMUYECKOH MOCYIOH;

* IPOBOJIUTH HECIIOKHbIE XUMUYECKHE OTIBITHI M HAOIIOACHNUS 32 H3MEHEHUSIMH CBOICTB
BEIIIECTB B MPOLIECCE UX MPEBpAILEHUIl; cOOII0AaTh MpaBUla TEXHUKH 0€3011aCHOCTH MPH
NPOBEICHUH HAOIOCHUN 1 OTIBITOB;

* pa3nuyaTh HKCIEPUMEHTAIBHO KUCIOTHI U IIEN0YH, MOIb3YSACh MHIUKATOPaMH; OCO3HABATh
HEO0OXOAMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMH U IIEI0YaMHU.

* pacKpbIBaTh CMbICI epuoandeckoro 3akona J[. M. Menaerneesa;

* ONHCHIBATh U XapaKTEPH30BATh TAOINYHYIO (OPMY MEPHOINIECKON CUCTEMBI XUMHYECKIX
3JIEMEHTOB;

* XapaKTepHU30BaTh COCTAB aTOMHBIX A€ U paclpeieIeHue YUCIIa SJEKTPOHOB TI0 AJIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKUX JIEMEHTOB MaJIbIX EPHOA0B EPUOJUUECKON CUCTEMBI, a TAKXKe
KaJIHs U KaJIbLus;

* pa3nuyaTh BUIbl XUMHUECKON CBSA3U: HOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METAJLTNYECKYIO;

* 1300pakaTh 3JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMUUECKUMHU CBS3SIMU
pa3HoOro BUAA;

* BBISIBJIATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS X KPUCTAIIMUECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITTHYECKUX;

* XapaKTepHU30BaTh XUMUUYECKHE HIEMEHTHI U UX COECMHEHUS Ha OCHOBE MOJIOKEHHS 3JIEMEHTOB
B TICPUOTUYECKON CHCTEME 1 OCOOCHHOCTEH CTPOEHUS HX aTOMOB;

* XapaKTepHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHUE MEPHOAMUYECKOrO 3aKOHA U
MIEPUOIUYECKON CHCTEMBI XMMUYECKUX 351eMeHTOB 1. 1. Menneneena;

* O0BACHATH CyTh XUMHUYECKUX MTPOLIECCOB M UX MPUHLMIHAIBLHOE OTJIINYHE OT (PU3NUYECKUX;

* Ha3bIBaTh MIPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINH;

* yCTaHaBJIMBATh MPUHA/IEKHOCTh XUMHUECKONW PEaKLUU K ONpeeIEHHOMY THITY 110 OAHOMY U3
KJIacCU(UKAITMOHHBIX TPH3HAKOB:

1) o 4uciy U cocTaBy MCXOAHBIX BEIECTB U MPOAYKTOB PEeaKLUU (peaKkiMy COeMHEHUS,
pa3ioKeHus, 3aMeIlIeHNs U OOMeHa);

2) 1O BBIJECNICHUIO MJIHU MOTJIOMIEHHUIO TETJIOTHI (peakui SK30TepMUYECKUE U
SH/I0TEPMUYECKUE);

3) M0 U3MEHEHUIO CTENEeHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB (PEaKLUi OKUCIUTEIbHO-
BOCCTaHOBUTEINbHBIE);

4) mo oOpaTuMoOCTH nporecca (peakiuu oopaTuMble U HeOOpaTUMBIE);

* COCTaBJISITh YPAaBHEHHS AIIEKTPOIMTHICCKOMN TUCCOIMAIINN KUCIIOT, IIEI0YeH, COJICH; TIOTHbIE U
COKpAIlIEHHbIC HOHHBIE YPABHEHUS peakiiii o0OMeHa; ypaBHEHHs OKUCIUTENBHO-
BOCCTAaHOBHUTEIIBHBIX PEaKITHiA;

* IPOTHO3UPOBATH MPOAYKTHl XMMUYECKHX peakiuii mo GpopMynam/Ha3BaHUSIM UCXOIHBIX
BEIIECTB; OMPEEISATh HCXOJHBIE BENIecTBa 10 (hopMysIaM/Ha3BaHUSAM IPOITYKTOB PEaKIINH;



* COCTaBJISITh YPAaBHEHUS PEAKIIUNA, COOTBETCTBYIOIIMX ITOCIICAOBATEILHOCTH («LIEMOYKE))
IPEBPALCHU HEOPTaHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUAETEIbCTBYIOIINE O IPOTEKAHUU
XMMHUYECKON peakLuy; * IPUTOTOBIATh PACTBOPHI € ONPEIeIEHHON MacCOBOH aonel
PacTBOPEHHOIO BEILECTBA;

* ONPEAEIATh XapaKTep Cpebl BOJHBIX PACTBOPOB KHCIIOT U LIEJIOUEH 110 U3MEHEHHIO OKPACKH
MHJMKATOPOB; * IPOBOJUTH KaUE€CTBEHHBIE PEAKIINH, TOATBEPAKAAIOIINE HATMYUE B BOJHBIX
pacTBOpax BELIECTB OTAEIbHBIX HOHOB

* OIIPENENATh IPUHAAIEKHOCTh HEOPTaHUYECKUX BELIECTB K OJJHOMY U3 U3YUYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl 1 HEMETAJUIbIL, OKCHJIbl, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (HOPMYJIBI BEIIECTB 110 UX Ha3BAHHSM;

* ONpPEAEIATh BAJICHTHOCTh U CTEIIEHb OKHCICHUS JJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (HOPMYJIbI HEOPTAaHHUECKUX COCAMHEHUH 110 BaJICHTHOCTSIM M CTETIICHSAM OKHCIICHHS
3JIEMEHTOB, a TAKXKE 3apsilaM HOHOB, YKa3aHHbBIM B TaOJIMIlEe PACTBOPUMOCTH KHCIIOT, OCHOBAaHHH
U COJICH;

* 00BSACHATH 3aKOHOMEPHOCTU U3MEHEHUS (PU3NYECKUX U XMMUYECKUX CBOMCTB IIPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJUIOB) U X BBICHIMX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMH
BTOPOTO U TPETHErO NIEPUO/IOB;

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

* Ha3bIBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTEpHBIC IS KaK0TO U3 KIacCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBaHUH, COJIEH;

* IPUBOJUTH IPUMEPHI PEAKIIHA, TOATBEPIKIAOIINX XMMHUYECKIE CBOMCTBA HEOPTaHMYECKIX
BEIIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUH U COJICH;

* OIIPEJIENIATh BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OaslaHC ([1s1 U3yYEHHBIX pEeaKluii) 1o
IPEUIOKEHHBIM CXeMaM PEeaKIMid;

* IPOBOJUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKAAOIINE XUMHUUECKHE CBOMICTBA OCHOBHBIX
KJIACCOB HEOPIaHWYECKUX BEILECTB;

Buinycknux nonyuum 603moxicHoCmb HAYYUMbCSL:

* PaMOTHO O0OpalaThcs ¢ BEIECTBAMU B IIOBCEIHEBHON KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIO/IEHNUS IPABUII IKOJIOTUYECKU O€3011aCHOTO MOBEACHMUS B
OKpYKarollel NPUPOIHON Cpeae;

* IOHUMATh CMBICII U HEOOXOJUMOCTh COOIIOACHUS ITPEIIMCAaHUI, TPEeIIaraéMbIX B
MHCTPYKLHUSAX 10 UCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIp.;

* HCII0JIb30BaTh MPHUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTHU IPU BHIIOJIHEHUH
UCCIIEI0BATEIbCKUX MIPOEKTOB MO U3YYEHHIO CBOIMCTB, CIIOCOOOB MOTYYEHHSI U PaCIIO3HABAHUS
BEIIIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPE/ICTBA YCTHOM M MUCHbMEHHOM
KOMMYHHUKAIIMH NIPU paboTe ¢ TEKCTaMH yUeOHUKA U JTOMOJHUTEIBHOM JINTEPaTypoil,
CIPAaBOYHBIMHU TAOJIMLIAMH, TPOSBIISTE TOTOBHOCTh K YBaXXEHUIO HHOW TOUKH 3PEHUS MPH
00CYyKJI€HUH Pe3y/IbTaTOB BBIITOJIHEHHOMN paboThI;

* 00BEKTUBHO OLIEHUBATh HH(POPMALIHIO O BEIIECTBAX U XUMHUUECKUX MPOIeccax, KpUTUIECKU
OTHOCHUThCS K TICEBIOHAYYHOU HH(OpMaLuY, HeT0OpOCOBECTHOM peKiiaMe, Kacaroencs
UCIIOJIb30BAaHUS PA3IMYHBIX BELIECTB.

* 0CO3HAaBaTh 3HAUEHHUE TEOPETHUECKUX 3HAHUI JIJIsl MPAKTUYECKOU JIeSATEIbHOCTH YEJI0BEKa;

* OMHCHIBATh NU3YUYEHHBIE OOBEKTHI KAK CUCTEMbI, IPUMEHSISI IOTHKY CUCTEMHOTO aHAJIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX EPUOANYECKOI CUCTEMbl XUMUYECKHUX AJIEMEHTOB IS
OOBSICHEHUS U NIPEIBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;




* pa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTh TTOCPEACTBOM YTITYOJICHUS 3HAHUN 00 UCTOPUH
CTAHOBJICHUSI XUMHYECKON HAYKH, €€ OCHOBHBIX MOHSTHI, IEPUOINYECKOTO 3aKOHA KaK OJIHOTO
Y3 BAKHEUIIMX 3aKOHOB IIPUPOJIBI, @ TAKIKE O COBPEMEHHBIX TOCTHKEHUSAX HAYKH U TEXHUKH.

* COCTaBJISATh MOJICKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM
YpPaBHEHUSM;

* IPUBOJUTH MPUMEPHI PEAKIUA, TOJTBEPKIAIOIIUX CYIIECTBOBAHUE B3aUMOCBSI3H MEKIY
OCHOBHBIMH KJIACCAMHU HEOPTraHUYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YyIbTaThl BO3ACHCTBUS Pa3IUYHBIX ()aKTOPOB HA N3MEHEHHE CKOPOCTH
XMMHYECKON PEAKIIUU;

* IPOTHO3UPOBATH PE3YyIbTAThl BO3JACHCTBUS PA3INYHBIX (DAKTOPOB HA CMEIIEHUE XUMHUIECKOTO
PaBHOBECHS.

* IPOTHO3UPOBATh XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISTH OKHCIUTEIBHBIE HITH BOCCTAHOBUTEIILHBIC
CBOICTBA C YYETOM CTEIEHEH OKUCICHUS AJIEMEHTOB, BXOISIIIMX B €r0 COCTaB;

* BBISIBJISITH CYIIECTBOBAHME F€HETUYECKOM B3aUMOCBSI3M MEXK/y BELIECTBAMHU B PSIAY: MPOCTOE
BEIIIECTBO — OKCHJ — TUJPOKCH] — COJIb;

* OpPraHU30BbIBATH, IPOBOJUTH YUCHHUUYECKHUE MPOEKTHI IO UCCIEA0BAHNUIO CBOKCTB BEILECTB,
HMMEIOIIUX BAXKHOE MPAKTUYECKOE 3HAUCHUE

Conep:xanue yueOHOro npeamera

BBenenue. O01as xapaKTepucTUKA XUMHYECKHX JIEMEHTOB U XUMHYECKUX

peakuuii. Ilepuoanmyecknii 3axkoH u Ilepuoanyeckas cucrema

XuMu4eckux jiementon 1. U.

Menpaeneena (10 u)

XapakTepucTuka dJEMEHTa IO €ro MnojoxkeHutro B [lepuoandeckoil cucTeMe XUMHYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCUIOB, KHCIIOT, OCHOBAHUI U COJIEH B CBETE TEOPUU
ANEKTPOIUTUYECKON JUCCOLMAIMN M OKHUCJICHHUSI-BOCCTaHOBJICHMs. [IOHSATHE O MepeXxOoaHBIX
aneMeHTax. AMQOTEpHOCTh. ['eHeTHUecKuii psa mepexoaHoro 3neMenTa. [lepuonnyeckuit 3akoH
n llepmogmyeckas cucrema xumuuyeckux »dneMeHtoB [[. M. MenneneeBa. Xumuueckas
OpraHu3aIys )KUBOW M HEXUBOU MPUPOAbl. XUMHUYECKUN COCTaB SApa, MAHTUU M 36MHOU KOPBI.
XUMHUYECKHUE DJIEMEHTHI B KJIETKAX )KUBBIX OpraHu3MoB. Makpo- u MukpossieMeHThl. O600111eHne
CBEICHHM O XMMHMUYECKUX peakuusx. Kraccuduxaims XUMHUYECKUX peakUud MO pazIUdHBIM
MPU3HAKAM: «YHUCJIO M COCTaB PEarupyromux U 00pa3yomuxcs BEIIECTBY, «TEIUIOBOM YD deKrTy,
«HaIpaBJICHUE», «U3MEHEHHE CTENEHEeW OKHUCIEHHUS AIIEMEHTOB, OOpa3yIOIINX pearupyroume
BellecTBay, «(daszay, «UCIOJIIb30BaHME Karaiau3aTopay». [loHsTHE O CKOpOCTH XMMHMUYECKOMN
peakuuu. DakTopkl, BIUAIOLIME HA CKOPOCTh XUMUUYECKUX peakuuil. KaTtanuzaTopsl u karamus.
Nurubutopsl. AHTHOKCHIAHTHI.

JleMoHCTpAaLUK.

Paznansie popmer Tabmumst 1. Y. MerneneeBa. Mojenn aToMOB 3J1eMEHTOB 1—3-T0 TIepHOJIOB.
Mopnenb cTpoeHus: 3eMHOTO mapa (MonepeyHslid pazpes). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
PEaKIMK OT MPUPOJIBI PEArHPYIOIINX BEMIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIINH OT
KOHIIGHTPAllUM PEarupyrolnx BEHIECTB. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOW pEaklHH OT
TIJIOIIA T COMTPUKOCHOBEHUS PEarupyOIMNUX BEMIECTB («KUTISAINAN CII0I»). 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEAKIMU OT TEMIEPATyphbl PEarupyrolux BelecTB. [ OMOreHHBIN U TeTepOoreHHbIN
Kkataiau3bl. DepMeHTaTUBHBIN KaTanu3. IHrubuposaHue.

JlabopaTopHblie ONBITHI.



1. [lonydyeHne ruipokcuAa IMHKA U UCCIIEN0BAHUE €TI0 CBOMCTB. 2.MoennpoBaHye MOCTPOEHUS
[Tepuoanueckoil cucteMbl XumMuueckux sneMeHToB J[. M. MenneneeBa. 3. 3amenieHue xeae3oM
Mean B pactBope cyinbdara memu (II). 4. 3aBUCHMOCTH CKOPOCTH XHMMHYECKOH PEAKIUU OT
MIPUPO/IbI pEarupyrOLMX BEUIECTB HA IPUMEPE B3aUMOJECHCTBUS KUCIOT ¢ METAJNIAMH.

5. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIMM OT KOHILICHTPALUU PEarupyrouux BEIIeCTB Ha
IIpUMeEpe B3aUMOJEHCTBUS LIMHKA C COJITHOM KMCIIOTOM pa3IMYHON KOHUEHTPALIMH.

6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peakluu OT IMIIOMAAN COPUKOCHOBEHUS pearupyromux
BeLIECTB. 7. MoAenMpoBaHNuEe «KUISLIETO CI0S». 8. 3aBUCUMOCTh CKOPOCTH XMMUYECKOUN peakuu
OT TEMIIepaTyphbl pearupyrollux BEHIECTB Ha MpuMmepe B3aumojeictBus okcuna meau (II) c
PacTBOPOM CEpPHOM KHCIIOTBI pa3IMuyHON TemmepaTypsl. 9. Pa3noxkeHue nepokcua BOJOpoAa C
nomompio okcuma mapranna (IV) m karanassl. 10. OOHapyxeHHe KaTajna3bl B HEKOTOPBIX
NUIIEeBBIX poaykTax. 11. MHrubupoBanue B3auMo1eCTBUS KUCIOT C METaJIIaMH YPOTPOITHOM.
Tema 1. Metasuisbl (14 4)

[Tonoxenue metamwioB B lleproanueckoit cucreme xumuueckux snemeHnToB . 1. Menneneesa.
Merannudeckas KpPUCTAJUTMYECKAs pelieTka W MeTaTMYecKas XHMHYecKas cBs3b. OOmue
¢buznueckue cpoiictBa MerayuioB. CuiaBbl, UX CBOICTBa M 3HayeHHE. XHMMUYECKUE CBOMCTBA
METaJUIOB KaK BOCCTAHOBHUTEJICH, a TAK)KE B CBETE UX IMOJIOKEHHUS B DJICKTPOXUMUUYECKOM PSIy
HanpsbkeHud MetaisioB. Kopposust MeTamioB u crnocoObl 60psObI ¢ Hell. MeTasuibl B IpUpoIe.
O6mrme cnocoObl UX MOTYYCHUS.

OO0masi XapaKkTepUCTHKA HIEJOYHBIX MeTa/LI0B. Mertamibl B npupojae. Obiue crnocodbl ux
nonydeHusi. Ctpoenue atomoB. lllenmouynsie Metamiasl — mpocThie BemiecTBa. BakHeliue
COCIMHEHUS IIEIOYHBIX METaNIOB — OKCHUJBI, THIPOKCHIBI U CONU (XJOPUIbI, KapOOHATHI,
Cynb(aThl, HUTPATHI), KX CBOMCTBA U IPUMEHEHNE B HAPOAHOM X03s1iicTBe. Kanuiinbie ynoOpeHus.
OO0masi xapakTepuCTHKA 3J1eMEHTOB IJ1aBHOM nmoArpynns! 11 rpynmnel.

Crpoenue aromoB. lllenouHo3emenbHble MeTalibl — NPOCThIE BellecTBa. BaxHeilmue
COCIMHEHUS IIETOYHO3EMENbHBIX METAJUIOB — OKCHJbI, THIPOKCHABI U COJH (XJIOPUIBL,
KapOOHATBI, HUTPATHL, CyNb(haThl, hocdarer), X CBOWCTBA U TPUMEHEHHE B HAPOIHOM XO35HUCTBE.
AJIIOMUHHIA.

Crpoenne aroMma, (pu3WMYecKHe W XUMHUYECKHE CBOHCTBA MPOCTOTO BemiecTBa. CoequHEHUS
ATIOMUHUS — OKCHUJl U TUAPOKCUM, UX aM(oTepHbIil XapakTep. BaxHeilue cony amoMUHUA.
[IprMmeHeHne aTFOMUHUS U €70 COCTMHEHUN.

Keaeso.

Crpoenue aroMa, pu3nuecKre U XUMUUECKHE CBOMCTBA ITPOCTOTO BENIECTBA. | eHeTHUUeCKue psiibl
Fe™ nFe*.

Baxneiimue conu kene3a. 3HaueHHE XKeljle3a U €ro COCJUHEHHM i1 MPUPOJbl U HApOJHOTO
XO035ICTBA.

JleMOHCTpALHM.

OOpa3upl MIENOYHBIX M IIETOYHO3EMENbHBIX MeTaioB. OOpa3isl criiaBoB. B3ammoneiicTBue
HaTpusl, JIUTUS W KaJlbllusig C BOJOW. B3aummopaeicTBUE HATpUsi WU MarHusi C KHCJIOPOAOM.
BzaumopeiictBue metamioB ¢ Hemeramamu. [lonyuenue ruapokcuaos xkenesa (I1I) u (111).
JlabopaTopHble ONBITHI.

12. B3aumojeicTBuE pacTBOPOB KHUCIOT M cojiel ¢ MeTauiaMu. 13. O3HakoMJIeHHE C pynamMu
kenes3a. 14. OxpalmmBaHue IJIAMEHH COJISIMHU IIETTOYHBIX METaIOB. 15. B3aumonelicTBre Kanbus
¢ Boaou. 16.ITonyyenne ruipokcuia Kaablus U UCCIEA0BAaHUE €r0 CBOMCTB.

17. TlonydyeHne TUIPOKCHAA ATOMUHUS U UCCIEIOBAaHHE €ro CBOMCTB. 18. B3ammoneiicTBue
Kene3a ¢ constHoi kucnotoid. 19. Ilonmyuenne ruapokcunoB xene3a (II) u (III) u uzyuyenne ux
CBOMCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTaJLIOB M MX coeAnHeHMii (3 1)

1. OcymecTBieHne HENOYKN XUMAYECKUX ITpeBpalenuil. 2. [lomydyeHne u cBOMCTBA COEAMHEHUI
MeTauioB. 3. PellleHne sKkCepuMEeHTANIbHBIX 33/1a4 Ha pacliO3HABAHUE U MTOYYEHUE COSTUHEHUN
METAaJIJIOB.

Tema 3. Hemerannl (25 4)



OO0masi xapakTepuCTUKa HEMETAJUIOB: MOJIOKeHHe B [leproamdeckoil cucTeMe XHUMHYECKHX
anemenToB J[. . MenneneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB, JIEKTPOOTpULIATeIbHOCTE (D0)
KaK Mepa «HeMEeTANIMYHOCTHY, pal D0. Kpucramumueckoe cTpoeHne HEMETAIUIOB — IIPOCTHIX
BewecTB. Aimorponus. Pusnueckue CBOWCTBA HeMeTauioB. OTHOCHUTEIBHOCTh IOHSATUHN
«METaJ» U «HEMETaJLI».
Bonopoa. Ilonoxenne Bomopona B Ilepuoguueckoil cucreme Xxumuyeckux sieMentoB [, .
MenpeneeBa. CtpoeHue atoMa U MoJieKyJibl. Du3nueckre 1 XMMUUECKHUE CBOMCTBA BOJOPO/IA, Er0
MOJIy4YeHUE U IPUMEHEHHE.
Bopa. Ctpoenue monexyinbl. Bogopoanas xumuueckasi cBi3b. PU3MUECKUE CBOMCTBA BOJBI.
AHoManmuu cBoWCTB BoAbl. ['mapodunbHbie U ruApodOOHBIC BEIIECTBA. XMMHUUYECKHE CBOMCTBA
Boabl. KpyroBopoT Boabl B mpupone. Bomoouncrtka. Aspaius BOABL. BBITOBBIC (QUIBTPHL
MunepanbHbie BOAbL. JucTHIIIMpoBaHHas BOJIa, €€ MOJIy4eHHUEe U IIPUMEHEHHE.
OO0masi XapaKTepUCTHKA raJIOTeHOB.
Ctpoenue atoMoB. [IpocTbie BelecTBa U OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.
Kpatkue cBenenus o xjope, opome, prope u ione. [IpuMeHeHne raoreHoB U UX COSIUHCHUA B
HapOJHOM XO3sliiCTBe.
Cepa.
CtpoeHue aToMa, aJJIOTPOIHSI, CBOMCTBA U MpuMeHeHne pomOuyeckoit cepbl. Okcusl cepsl (IV)
u (VI), ux nonydyenue, cBoiictBa u npumeHenue. CepHas KUCIOTa U €€ COJIM, UX IIPUMEHEHHUE B
HapoAHOM Xo3siiicTBe. [Ipon3BOACTBO CEpHON KUCTOTHI.
A3or.
CtpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BelIeCcTBa. AMMHAK, CTPOEHHUE, CBOWCTBA,
nosydeHue u npumeHenue. Conu aMMoHUs, UX cBoiicTBa U npuMmeHeHue. Okcunpl azota (I11) u
(V).
A30THas KHCIIOTa, €€ CBOMCTBA U MpuMeHeHne. HUutpatel 1 HUTPUTHI, TTpoOJIeMa UX COJIepKaHUs
B CEJIbCKOXO03SUCTBEHHON MPOAYKIIMH. A30THBIE y10OpEHHUSI.
Dochop.
CrtpoeHue aroma, auIOTpomusi, CBOWcTBa Oenoro u kpacHoro ¢ocdopa, HX MNPUMEHEHHUE.
OcHosHuble coeuaeHUS: oKcu hocdopa (V) u oprodocdopHas kucinora, pocdarsl. DochopHbie
ynoOpeHusl.
Yraepoa.
CtpoeHue atoma, aloTpomnusi, cBoiicTBa Moaudukanui, npumenenne. Oxcuasl yraepoaa (1) u
(IV), ux cBoiicta u npumeHenune. KapOoHaTsl: KalbLIUT, COJa, OTAIl, UX 3HAYEHHUE B IPUPOJIE U
JKU3HU YETIOBEKA.
Kpemnuuii.
CrpoeHue aToMa, KpUCTANIMYECKUII KPEeMHHUH, €ro CBOWCTBA W mpuMeHeHue. OKCUJ KpeMHUs
(IV), ero npupoansie pasHOBUIHOCTH. CHUITUKAThl. 3HAUEHUE COECAMHEHUM KPEMHHUS B KUBOHU U
HexuBoM npupoze. [loHdaTre 0 CUIMKaTHON MPOMBIIITIEHHOCTH.
JdemMoHCcTpaumu.
OOpasupl TaJOoreHOB — TMPOCTHIX BEIIECTB. B3aMMOJEHCTBHE TallOTeHOB C HATPUEM, C
anoMuHueM. BoiTecHeHHe xs0poM Opoma WM Hoja U3 pacTBOpOB UX coiiell. B3aumonelictBue
cephbl C METaJNIaMH, BOJIOPOJIOM U KUCIOpOoa0M. B3anmoaeicTBue KOHIEHTPUPOBAHHON a30THOM
KHUCIIOTHI ¢ Menpto. [loriomienue yriem pacTBOPEHHBIX BELIECTB MM ra3oB. BoccraHoBieHue
Menu u3 ee okcuaa yrieM. O0pasibl IPUPOIHBIX COETUHEHUH XJ0pa, cephl, pocdopa, yriaepona,
kpeMHus. O0pa3iibl BaXKHEUIINX JJIs HAPOJIHOTO X03siCTBa Cyab(}haToB, HUTPATOB, KAPOOHATOB,
docdaros. O6pasibl cTekIa, KEPAMHUKH, [IEMEHTA.
JlaGopaTopHbie ONBITHI.
20. [lonyuyenue u pacno3HaBanue Bojaopoja. 21. McciaenoBaHnue MOBEPXHOCTHOTO HATSKEHUS
BOJbl. 22.PacTBOpeHHE MepMaHraHaTa Kajlus WU MEIHOIo Kymopoca B Boze. 23. I'mapararus
obe3BoxkeHHOTO cynbdara meau (II). 24. U3roToBneHue rurcoBoro oTrevaTka.

25. O3HakOMJIEHHE C KOJUICKIMEH OBITOBBIX (GUILTPOB. 26. O3HAKOMJIIEHHE C COCTaBOM
MuUHepanbHOM BOjabl. 27. KauecTBeHHass peakuus Ha ranoreHuA-uoHsl. 28. IlomydeHue u



pacnio3HaBanue kuciopoaa. 29. I'openue cepsl Ha Boznyxe u B kuciopone. 30.CpoiicTBa
paz0aBieHHON cepHOM KucioThl. 31. M3ydenune cBoiicTB ammuaka. 32. Pacmo3naBaHue coieid
ammoHusa. 33. CgoiictBa pa3baBieHHOM a30THOW KHUCIOTHL. 34. B3aumopeiicTBue
KOHIICHTPUPOBAaHHOW a30THOM KHUCIOTHI ¢ Mmeabto. 35. I'openue docdopa Ha BoO3myxe U B
kucnopone. 36. PacroznaBanue docdaros. 37. I'openne yras B kucnopojae. 38. Ilomyuenue
YTOJIBHOM KHUCTIOTHI M U3y4eHHe ee cBoMCTB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxxenue runpokapOonara Harpus. 41. [lonmyyenne KpeMHEBOI KHCIOTHI U U3y4YCHHE €e
CBOMCTB.

Tema 4. [Ipaktukym 2. CBoiicTBa coeliHeHUI HEMETAJLIOB (54)

1. Pemenne nskcnepuMeHTanpHbIX 3anad no teme «lloarpynna ramorenoB». 2. Pemenue
AKCIIEPUMEHTANIbHBIX 3a/1a4 1o TeMe «lloarpynma kucnopoaay. 3. Pemenue sxcrnepuMeHTaIbHbIX
3agau o teme «lloarpymnmna azoray. 4. Penenne skcnepuMeHTanbHbIX 331a4 1o Teme «l[loarpynmna
yriepoaay. 5. [Tonydenue, coOnpanue U paclio3HaBaHUE ra30B.

Tema 5. O00011eHNe 3HAHU 10 XMMHUM 32 KYPC OCHOBHOM mKoJbl. [loaroroBka

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

Ilepunonnueckuii 3akoH u llepunoauyeckas cucrema xummuueckux snemeHTos /. . Menneneesa.
®u3nUecKuil CMBICT TOPSAIKOBOIO HOMEpa »JJEMEHTa, HOMEpPOB TEpHOJa ¢ TPYIIIIHL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COCJUHEHHH B MEpHOJaxX U TPyIMIax B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HaueHUEe MEepPUOJUYECKOr0 3aKOHA. BHIBI XMMUYECKMX CBA3€l M TUIBl KPUCTALTUYECKHX
pemeTok. B3aumMocBs3b CTpoeHus 1 CBOKMCTB BeniecTB. Kiaccudukanus XuMiuaeckux peakiuuii mo
pa3IMYHBIM MPU3HAKaM (YHCIIO U COCTAB PEarupyromux U 00pa3yroINXcs BEIIECTB; HaTu4ne
rpaHulbl  pasfena  (a3; TermIioBod APQeKT; U3MEHEHHWE CTEINEeHEeW OKHUCIICHUS aTOMOB;
MCIIOJIb30BaHUE KaTallM3aTopa; HampaBlieHue nporekanus). CKOPOCTh XUMUYECKUX PEAKIUi U
dakropel, Biustonme Ha Hee. OOPaTHMOCTh XMMHUYECKUX PEAKIUN M CIIOCOOBI CMEIICHHS
XUMHYECKOTO PAaBHOBECHS.

[Ipocthie u cioXxHbIE BemecTBa. MeTawibl U HeMmeTauibl. ['€HeTHuecKue psapl MeTaia,
HeMeTallla U nepexoaHoro Mmeramia. OKCUAbl U TUIPOKCU B (OCHOBAHHUS, KUCIOTHI, aM(pOTepHbIE
THIPOKCHUIBI), coli. VIX cocTaB, KilacCu(UKAIKS U OOIIHEe XMMHUYECKHAE CBOMCTBA B CBETE TEOPUU
ANEKTPOIUTUYECKON TUCCOLIUAIUH.

TemaTuueckoe NJJAaHUHPOBAHUE C YKA3aHUEM KOJIUYECTBA YaCOB,

OTBOJIHMMBIX HA OCBOCHHEC yqeﬁnoro npeamertra

Ne Koanu Pa3pnen, tema
€CTBO
4acoB
Beengenue. O0masi XxapakTepuCTHKA XMMHYECKHX 3JIeMEHTOB M XMMMYECKHUX peaKuuid.
Ilepuoanyeckni 3aKOH U EPHOANYECKAs CHCTEeMa XUMHUYeCcKHX dJjiemenToB 1. 1.
Menpaeneena. (104.)
1. 1 NuctpykTrax no Th. XapakrepucTrka XMMUYECKOTO 3JIEMEHTAa HA OCHOBAHUY €T0 MOJIOKEHUS
B [lepnonnueckoii cucreme JI. . Menpaeneesa
2. 1 CBolCTBa OKCHJIOB, KUCJIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUU AJIEKTPOIUTHYECKOM
JVICCOLMAIIMU ¥ OKHCIIEHUSI-BOCCTAHOBJICHUS
3. 1 AMoTepHbIe OKCHUJIBI U THIPOKCHIBI
4, 1 Ilepnonnueckuii 3akoH u [lepnonnueckas cucrema 1. 1. MeneneeBa B cBeTe y4eHUs O
CTPOEHUH aToMa
S. 1 XHUMHYECKasi OpraHu3alus )KUBON 1 HEKUBOM NMPUPOJIbI
6. 1 BBosHas KoHTpoJbHAs paboTa




7. 1 Knaccudukanus XuMHUeCKUX peaklMii o pa3IM4YHbIM OCHOBaHUIM
8. 1 IToHsITHE O CKOPOCTH XMMHUYECKOU pEaKIUU
9. 1 Karanuzatopsr
10. 1 O0001eHre 1 cucTeMaTh3aLus 3HaHUi o TeMe «BBenenume»
Tema 1. Merasuisbl (184.)
11. 1 [Tonoxxenue anemMenToB-meTamioB B [lepuonuueckont cucreme 1. 1. MenneneeBa u
0COOEHHOCTH CTpoeHus ux aromoB. duznyeckue cBoricTBa MeTayIoB. CriyiaBbl
12. 1 XUMUYECKUE CBOWCTBA METAJJIOB
13. 1 Metamibl B ipupoje. Oomue crnocoObl UX MOaydeHUs
14. 1 Pemienne pacueTHbBIX 3a71a4 C MOHATUEM MACCOBAS 00 8bIX00A NPOOYKMA
15. 1 IloHsiTHE O KOPPO3UH METAJUIOB
16. 1 [{erounble MeTaUIBI: 00IIAsT XapaKTePUCTUKA
17. 1 CoeMHeHUs ET0YHbIX METAJIJIOB
18. 1 [1e0ouHO3eMenbHBIE METAIIIBL: 00IIIAst XapaKTEPUCTHUKA
19. 1 CoeanHEeHUs TIEJIOYHO3EMENIbHBIX METAJUIOB
20. 1 AIOMUHUHN — IepeXO/IHbIN 371eMeHT. DU3NUEeCKHe U XMMUYECKHUE CBOICTBA allOMUHUS.
[Tonyuenue u npuMeHeHHE aTIOMUHUS
21. 1 CoerHEeHUs aJTIOMUHUS — OKCHJI U TUIPOKCUT, UX aM(pOTEPHBIN XapaKTep.
22. 1 IIpakTnyeckas padora Nel
Ocy1ecTBIeHNEe NENOYKH XMMHUUECKHUX MpeBpaIleHui
23. 1 Kenezo —anement VIII rpynnel nodbouHoi noarpyibl. @u3nyeckue 1 XMUMUYECKHE CBONCTBA
xeneza. HaxoxaeHue B mpupose.
24. 1 CoenuHenus xenesa +2, +3 UX KadeCTBEHHOE onpesienenue. I eneTnyeckue pagsl  Fe Y2 u
Fe 3,
25. 1 IIpakTyeckas padora Ne2
Ilomy4yeHue u CBOMCTBA COETMHEHUN METAIIIOB
26. 1 IIpakTnyeckas padora Ne3
Pemenune sxcriepuMeHTATBHBIX
3a]a4 Ha paclio3HaBaHMe U MOJyYeHHe COETUHEHUH MeTalJIOB
27. 1 O0600611eHMEe 3HaHUN 10 TeMe «MeTaluTbI»
28. 1 KonTpoubHnas pabora Ne2 o reme «Meramibi»
Tema 3. Hemetannbi (284.)
29. 1 OO0m1as XxapaKTepuCTUKa HEMETAIIOB
30. 1 OO01e xMMUYecKHe CBOMcTBa HeMeTaioB. Hemeraisl B Ipupose U criocoObl UX MOTYy4eHHs
31. 1 Bonopoa. Ilonoxenue Bogopoaa B Ilepnoandeckoil cucreMe XxuMHUYecKuX 3ieMeHToB /[[. WM.
MenneneeBa. CTpoeHne aToma 1 MOJIeKyibl. Pu3nyeckre 1 XUMHUYECKUEe CBOMCTBA BOJOPO/A,
€ro MoJIydeHne U IPUMEHEHHE.
32. 1 Bona. Ctpoenue mosnekyinsl. BonopoaHas xumuyeckas cBsi3b. PU3nUeCKre CBONCTBA BOJIBI.
33. 1 ["ajoreHsl: o0mast XapakTepPUCTHKA
34. 1 CoeuHeHus rajJoreHoB
35. 1 [TprMeHeHHe TaJoreHoB M X COETUHEHUH B HAPOJHOM XO3SHCTBE.
36. 1 Kucnopon
37. 1 Cepa, ee huznyecKkre 1 XMMUYECKHE CBONCTBA
38. 1 CoenuHeHus cepsl
39. 1 CepHasl KHCIIOTa KaK AJIEKTPOJIHUT U €€ COJIH
40. 1 Cepnas kucnora kak okuciurenb. [lonydenue u
IPUMEHEHHE CEPHON KUCIIOTHI
41. 1 IIpakTHyeckas padora Ned

Pemienne OKCIICPUMCHTAJIbHBIX 3a/Ja4 I10 TCMC «Honrpynna KHCJIOpOda»




42. 1 A3zot. CTpoeHne aToMa ¥ MOJIEKYJIbl, CBOMCTBA ITPOCTOTO BEIIECTBA.

43. 1 Ammuak u ero coerHeHust. Coam aMMOHUS

44, 1 Oxkcuper azota (II) u (IV).

45. 1 A30THas KUCJIOTa KaK dJIEKTPOJIHT, €€ MPUMEHEHHE

46. 1 A30THas KUCJIOTA KaK OKUCIUTENb, €€ MOJyuyeHue

47. 1 ®dochop. Coenqunenus Gochopa. [Tonstre o hpochopHbIX yroOpeHHIX

48. 1 VYrnepon. CtpoeHue aToma, alsIOTPOIHsL, CBOMCTBA MOAU(DUKALIUN, TPUMEHEHHE.

49, 1 Oxkcuapl yraeponaa (I1) u (IV), ux cBoiicTBa 1 MpUMEHEHHE.

50. 1 YronbHas kucioTa u e€ conu. KecTKOCTh BOJIbI U CIOCOOBI €€ yCTpaHeHUs!

ol. 1 Kpemuuii. CtpoeHue atoMa, KpUCTaUIMYECKUN KPEMHMI, €ro CBOMCTBA U NPUMEHEHHE.

52. 1 Oxkcua kpemuust (IV), ero npupoaabie pa3sHOBUAHOCTH. CHIIMKATHI.

53. 1 [TonsiTve 0 CUTMKATHOM MPOMBIIIJICHHOCTH.

o4, 1 IIpakTyeckas padora NeS [lonyyenne, cobupanue U pacro3HaBaHHE I'a30B

55. 1 0000menue 1o teme «Hemeramwibn

56. 1 Kontposbnas padora Ne3 no reme «Hemeramib
Tema 5. 0606LWweHMe 3HAHUIA N0 XMMUM 32 KYPC OCHOBHOM LIKOAbI. [0AroTOBKa K UTOroBOM

atrectauum (FTNA) (10u4.)

S7. 1 ITepuonnueckuii 3akoH u [leprnonnueckas cucrema J[. 1. MenaeneeBa B CBeTe TeOpun
CTPOEHHS aToMa

58. 1 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB M UX COSAMHEHUI B IEPHOAaX U TPYIIax B
CBETE MPEJCTABJICHUN O CTPOSHUU aTOMOB 3JIeMEHTOB. 3HaueHue [lepruonnyaeckoro 3akoHa

59. 1 Buapl XuMU4eCKHX CBSA3€H U THIBI KPUCTAJUTMUECKUX peleToK. B3auMocBs3b cTpoeHus u
CBOICTB BEILIECTB

60. 1 Krnaccudukanus XuMHUECKUX peaklMii M0 pa3TUYHbIM MPU3HAKAM.

61. 1 CKOpPOCTh XMMUYECKUX pPEeaKIUi

62. 1 Knaccugukanus HEOpraHm4ecKnx BEIIECTB

63. 1 CBolicTBa HEOPTAHUYECKUX BEIIECTB

64. 1 ['eHeTnyeckue pspl MeTaIa, HEMETaslla U IePeXx0JHOr0 MeTaia

65. 1 O06001IeHIe TPOHICHHON TeMBI

66. 1 KonTpoubnas padora Ned

67 AHaiu3 KOHTpOJIbHOM paboThl. PaboTta Hax ommOkaMu
68 [TonBeneHnue UTOroB roaa




