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AHHOTauMs K padoueii nporpamme

PaGouas nmporpamma no xumuu Jyist 8-9 Ki1accoB COOTBETCTBYET (heeparbHOMY

roCy/IapCTBEHHOMY 00pa30BaTeILHOMY CTaHIAPTy OCHOBHOTO 001Iero oopa3oBaHusl.

Pabouas nporpamma peanusyercst yepe3 Y MK u3garenbckum rieHTpom «BeHTaHa-
I'pad», aBropoB H.E. Ky3nenosa, 1.M. Tutosa, H.H. I'apa, M.: Benrana-I"pa¢, 2015.
CornacHo yueOHOMY MiaHy yupexaenus «Jlunei-uarepuar « [ lomMOCKOBHBINY Ha

peanu3anuio 3TOW mporpaMMbl OTBOAMUTCA 2 Yaca B HEAENI0, 68 4acoB B TO/I.
Pasznea 1.Ili1anupyeMble pe3yjibTaThl 0CBOEHHS Y4eOHOI0 IpeMeTa

B xone mpenogaBanus XxuMmuu, padboyasi mporpaMma IpeaycMarpuBaeT GOpMHPOBAHUE Y
yyaluxcs YMEHMM W HaBBIKOB, YHHMBEPCAIbHBIX CIIOCOOOB JEATEIBHOCTH M KIFOUEBBIX
KOMIIETCHIINH.

B »ToM HampaBiieHMH TpPUOPUTETAMH JI Y4EOHOro mpenMera «XUMHs» Ha CTYINEHU
OCHOBHOTO OO0IIIETr0 00pa30BaHUs SBIISIOTCS: HCIIOIB30BAHKE JIUISl IIO3HAHUS OKPYKAIOIIETO MHUPa
pa3IMYHBIX METOAOB (HAOMIOJIEHUS, W3MEPEHHS, OIbBIThI, SKCIEPHUMEHT); TPOBEICHUE
MPaKTUYECKUX M JIaDOpaTOPHBIX pPabOT, HECIOKHBIX OJKCIIEPUMEHTOB W OIHUCAaHHUE HX
pEe3yJIbTaTOB;  HCIIOJNIB30BAHWE  PA3IMYHBIX ~HCTOYHUKOB HMHDOpMAmuMu I pPEIICHUS
MO3HABATEJIBHBIX 3a/1a4; COOJIOICHIE HOPM U MPABWII MIOBEJCHHUS B XUMUYCCKHUX JTa00PATOPHSIX,

B OKPYH(aIOIHGﬁ Cpeac, a TaKXKEC IIpaBUJI 310pOBOIo 06pa3a KHN3HU.

IIpeaMeTHbIE PE3YIbTAThI

OO0yuaromuiicss Hay4YuTCs:

1.B nmo3HaBarenpHOU chepe:

® 1aBaTh OIPENENCHUs W3yYSHHBIX TOHSATHI: BENIECTBO (XMMHYECKHUH JIIEMEHT, aTOM, WOH,
MOJIEKYJIa, KPUCTAUINYEeCKasi pelIeTKa, BEIIeCTBO, MMPOCThIC U CIIOKHBIE BEUIECTBA, XUMUYECKas
(dopMyIna, OTHOCHTENIbHAST MOJIEKYJISipHAs Macca, BaJ€HTHOCTh, OKCHJIbI, KHCIOTHI, OCHOBaHHUS,
cou, aM(OTEpHOCThb, UHIUKATOP, NEPUOJMUYECKHI 3aKOH, NEpUOJMYECKas CUCTEMa, W30TOIIbI,
XUMHUECKas CBA3b, 3JIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHUCIEHMS, JJEKTPOJIHUT); XUMHUECKas
peakiusi (XMMHYECKOE ypaBHEHHE, TEHETHYecKas CBs3b, OKHCIIEHHE, BOCCTAaHOBJIICHHE,
3IEKTPOJINTHIECKAS AUCCOIMANNSA, CKOPOCTh XMMHYECKOW PEAKIIHH);

® ONKWCHIBATh JAEMOHCTPAIIOHHBIE M CAMOCTOSITEIHHO MPOBENEHHBIE 3KCIIEPUMEHTHI, UCTIOIB3YS
JUTSL 5TOTO €CTECTBEHHBIN (PYCCKU, POTHOMN) SI3BIK U A3bIK XUMUU;

®  ONUCHIBaTh U Pa3iIUyvaTh U3yUEHHBIE KJIACChl HEOPraHUYECKUX COCIMHEHUMN, IPOCTHIE U CIOKHBIE
BEILECTBA, XUMUUECKUE PEAKIINH;

e Kjaccu(UIMPOBATH U3YYCHHBIC OOBEKTHI U SBJICHHUS,



e Ha0IIOAATh JIEMOHCTPUPYEMbIE U CAMOCTOSTENHHO MPOBOJMMBIC OIBITHI, XHMUYECKUE PEaKIIHH,
MPOTEKAIONINE B TPUPO/JIE U B OBITY;

e  JieNaTh BHIBOJBI M YMO3AKIFOUCHHUS U3 HAOIIOJICHUM, N3YUYCHHBIX XHMUYCCKUX 3aKOHOMEPHOCTEH,
MPOTHO3MPOBATH CBOMCTBA HEU3YUCHHBIX BEIIECTB 110 AaHAJIOTHU CO CBOWCTBAMH U3YUCHHBIX;

®  CTPYKTYPHPOBaTh W3yYCHHBIH MaTepHal U XHMUYECKYI0 UH()OPMAIIIO, TIOIYUYECHHYIO U3 JAPYTHX
HUCTOYHUKOB;

®  MOJICIUPOBATh CTPOCHUE AaTOMOB OJJIEMEHTOB TIEPBOTO — TPEThEro IEPHOAOB (B paMKax
M3YYEHHBIX MOI0XeHui Teoprn D.Pesepdopaa), cTpoeHne MpOCTEUIIIX MOJIEKYJT.

2.B 11eHHOCTHO-OpUEHTAITMOHHON cepe:

® aHAMM3WPOBAaTh W OICHWBATh IIOCIEACTBHA JUII OKPYXKAIOMIeW Cpedpl OBITOBOW M
MIPOU3BOJICTBCHHON JNEATEIBHOCTH YEIIOBEKA, CBSI3aHHOM ¢ TTepepabOTKOM BEIIECTB.

3.B tpynoBotii cdepe:

L4 IIPOBOJUTDH XAMHYCCKUH SKCIIEPUMECHT.

4.B cdepe 6€30MacHOCTH KU3HEIEATSIIBHOCTH :

L OKa3bIBaTb ICPBYIO IMOMOULIbL IIPpHU OTPABJICHHUAX, OXKOTraX M APYIUX TpaBMax, CBA3AHHBIX C

BEIICCTBAMH U 1a00OpaTOPHBIM 000PYIOBAHUEM.

Oo0yyaomuiicst NOJYYMT BO3MOKHOCTh HAYYUTbCS:
e Iaccu(pUUIUPOBATH U3YUECHHBIC OOBEKTHI U SBJICHUS;
®  ONKCHIBATH CAMOCTOSITEJIEHO NPOBEAEHHBIE SKCIIEPUMEHTHI;
L IIPOrHo3UpoOBaTh CBOMCTBaA HEN3YYCHHBIX BCUICCTB 11O aHAJIOTUH CO CBOMCTBaMU N3Yy4YCHHBIX;
e  OLCHUBATbH MOCIEACTBHS VI OKPY>KalolIel cpeabl OBITOBOM M MPOU3BOACTBEHHON JNESITEIBHOCTH

YCJIOBCKaA,

MeTaHpeI[MeTHLIMI/I pe3yJabTaTaMu 110 XUMHU ABJISAIOTCA:

Ilo3HaBateabHble YY/1L

OOyyarommiicss HAyYnTCs:

- MOHUMAaTh PA3JIMYUS MEXIY HCXOJHBIMH (aKTaMd U THUIOTE3aMU Ui HUX OOBSCHEHUS,
TEOPETUUECKHUMH MOJIEISIMUA U pealbHbIMU 00bEKTaMHU, OBJIAJIECHUE YHUBEPCAIbHBIMU YU€OHBIMU
JeMCTBUSAMHU Ha NMpUMepax TMnoTe3 Al OObSCHEHUS U3BECTHBIX (DAKTOB U 3KCIIEPUMEHTAIbHON
IIPOBEPKU BBIABUTAEMBIX

TUTIOTE3, Pa3pabOTKH TEOPETHIECKUX MOJIETICH TIPOIIECCOB WIIH SIBJICHUM;

- BOCIPHHHMMATbh, TepepadarbiBaTh M MNPEAbSBIATh HMH(OPMALMIO B CIOBECHOH, 00pa3HOM,
CHUMBOJIMYECKONH (opMax, aHATU3UpOBaTh U MepepadaTbiBaTh MOJYYEHHYIO HH(POpPMALHUIO B

COOTBCTCTBHHU C ITOCTABJICHHBIMU 3aJa4aMi,



- TpuoOpeTeHHEe OIbITa CaMOCTOSTEIBHOTO IIOMCKA, aHaimW3a W O0TOopa HWH(OpManuu cC
UCIIOJIb30BAHNUEM PA3JUYHbIX HMCTOYHHKOB W HOBBIX HWH(POPMAIIMOHHBIX TEXHOJOTUN ISt
pelIeHHs MO3HABATENbHbIX 33/ay;

- OCHOBaM pealln3alliy MPOEKTHO-UCCIIEI0BATENbCKON e TeIbHOCTH;

- IPOBOJUTH HAOIIOACHNE U KCIIEPUMEHT MOJ] PyKOBOJICTBOM YUHUTEJIS;

- OCYILIECTBISATh PACHIMPEHHBIN MOUCK HH(POPMAIIUH C UCIOIB30BAHUEM PECYPCOB OMOIMOTEK U
WHrepHera;

- CO3/1aBaTh U MPEOOPA30BBIBATH MOJIEIH U CXEMBbI JJIsl PELICHUS 3a7a4;

- OCYILIECTBJIATH BbIOOp Hanbonee 3((HEeKTUBHBIX CIOCOOOB pElIeHUs 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBU;

- yCTaHaBJIMBATh MPUYNHHO-CIICCTBEHHBIE CBSI3H;

- OCYUIECTBIIAITb CpPaBHEHHME, CEpUAIMI0 U KIAacCU(UKAIMIO, CAMOCTOSTEIBHO BBIOMpAs
OCHOBAaHUS U KPUTEPUU TSl YKa3aHHBIX JIOTHYECKUX OTepaIuii;

- CTPOUTH JIOTUYECKOE PACCYKJIEHUE, BKJIIOYAIOIIEE YCTAaHOBJIEHHWE MPUYMHHO-CIEICTBEHHBIX
CBSI3EH;

- OOBSICHATD SIBJICHUS, IIPOLECChI, CBA3HW U OTHOIICHUS, BBIABIIACMBIC B XO0A€ UCCIICAOBAHUA

OO0yyarommiicst NOJTYYUT BO3MOKHOCTb HAYUYMThCSH:
- CTaBUTb HpO6J’ICMy, APTYMCHTUPOBATH eé AKTYAaJIbHOCTD,
- CaMOCTOATCIbHO ITPOBOAUTL HMCCICAOBAHHUC HAa OCHOBC IIPHUMCHCHUA MCTOAOB Ha6J'IIOI[eHI/I${ u
SKCIICPUMCHTA,
- BBIJIBUTATh TUTIOTE3bI O CBA3SX M 3aKOHOMEPHOCTSIX COOBITHM, TTPOIIECCOB, 0OHEKTOB;
- OpTraHHU30BbIBATH UCCIICAOBAHUEC C LCIIBIO IIPOBECPKU I'MITOTE3;

- ACJIATh YMO3AKJIIFOUCHUSA (I/IH,ZLYKTI/IBHOG " 1o aHaJ'IOFI/II/I) 1 BBIBOJIbI HA OCHOBC apryMCEHTAaIlH.

PeryiasgTuBubie YY /I

Oo0yuarommuiicsas HayYuTCs:

- OBJIaJIEBaTh HaBbIKAMHU CAMOCTOATEIBLHOTO IPHOOPETEHNUS

HOBBIX 3HAaHUM, OpPraHM3alUK Yy4eOHOW JEeATENbHOCTH, INOCTAaHOBKH IeJiel, MIaHMpPOBaHMS,
CaMOKOHTPOJISI U OLIEHKH Pe3yJIbTaTOB CBOEH JCATEIbHOCTH, YMEHUAMMU IPEIBUIETH BO3MOKHbIE
pe3ynbTaThl CBOUX JACUCTBUN;

- OCBaMBaTh NPHUEMBI JACHUCTBUN B HECTAHJAPTHBIX CHUTYAllHsX, OBJIAJEBATh 3BPUCTHYECCKUMHU
METOJIJaMH pelIeHUsl TPoOIeM;

- 1IeJIenoJIaraHuio, BKIII0Yasi IOCTAHOBKY HOBBIX II€JIeH, mpeoOpa3oBaHe MPAaKTUUYECKOH 3a1auu

B ITO3HABATCIIbHYIO,



- CaMOCTOSITCIILHO aHAJIM3WPOBATH YCIOBHS JOCTHKCHHS LM HAa OCHOBE YYETa BBIJCICHHBIX
YUUTEIEeM OPUEHTHUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepuae;

- IJTAHUPOBATH MTYTH JTOCTHKECHUS ENICH;

- YCTaHABJIMBATH IICJICBBIC TIPUOPUTETHI,

- CaMOCTOATEIPHO KOHTPOJIMPOBATH CBOE BPEMs U YIIPABJIATh MM,

- IPUHUMATH PEIICHUS B TPOOJIIEMHON CUTyallMi Ha OCHOBE TIEPErOBOPOB;

- OCYIIECTBIIATh KOHCTATHPYIOIIUNA W TPEIBOCXUIIAIONIMA KOHTPOJIb IO PE3yJNbTaTy WU IO
crocoOy IeUCTBUS;

- CaMOCTOSITEIBHO OLIEHUBATh MPABUJIBHOCThH BBITIOJHCHHS JCHCTBHS M BHOCHTH HEOOXOJHMMBIC
KOPPEKTUBHI B UCTIOJTHEHHUE KaK B KOHIIE JICHCTBHS, TaK U MO XOJIy €ro peanu3alluu;

- OCHOBaM ITPOTHO3UPOBAHMS KaK MPeIBUICHUS OyAyIUX COOBITUI U pa3BUTHSA MTpoIiecca.

Ooyuaromuiicsi MOJYYUT BO3MOKHOCTH HAYYUTHCSI:

- CaMOCTOSITEJIbHO CTAaBUTh HOBbIE YU€OHbBIE LIEJIN U 33]]a4H;

- CTPOUTH )KU3HEHHBIE TUIaHBI BO BPEMEHHOM NIEPCIIEKTUBE;

- IIpY TUIAHUPOBAHUU JOCTHIKECHMSI LIEJIEH CAaMOCTOSTEIbHO U aJ€KBATHO YYMTHIBATh YCIOBHS U
CPEICTBA UX JOCTUKEHMUS,;

- BBIJICIISITH AIBTEPHATUBHBIC CITOCOOBI JOCTIIKEHUS eI M BBIOMpaTh Harbosee A eKTHBHBIN
CI10co0;

- OCHOBAaM CaMOPETYJISIIMY B y4eOHOM U 103HaBaTEIbHON JIESTEIbHOCTH B (JOPME OCO3HAHHOTO
yIOpaBiICHUS CBOMM IIOBEJCHHUEM U JIEATENbHOCTBIO, HAINPABICHHON Ha JIOCTH)KEHHE
IMOCTaBJICHHBIX IICJICH;

- OCYILIECTBIISTh [TO3HABATENbHYIO Pe(IIEKCHIO B OTHOLICHNUH JAEHCTBUIM 10 pelIeHUI0 y4eOHBIX U
MIO3HABATEJIBHBIX 33/1a4;

- AQJIeKBaTHO OIICHMBaTb OOBEKTHBHYIO TPYAHOCTh Kak Mepy (aKTUYECKOro WM
MPEJIoJIaraéMoro pacxo/ia pecypcoB Ha pelIeHHe 3a/1auH;

- aJICKBaTHO OLIEHMBATb CBOM BO3MOXKHOCTH IOCTH)KECHMsSI LIEJIM ONPENEIEHHON CIOXHOCTU B

Ppa3InYHbIX c@epax CaMOCTOSITEILHOM JIeSITETbHOCTH.

KommyHnukatusubie YY /|

OO0yuaromuiicss HayYuTCs:
- BBIP@XaTbh CBOM MBICIHM M CIOCOOHOCTH BBICIYIINBAaTh COOECETHUKA, TOHUMATh €r0 TOYKY
3pCHUs, IPU3HABATD IIPABO APYI'OT'0 YCJIOBCKAa Ha MHOC MHCHUC,

- pa6OTaTL B I'pYIIIC C BBIMIOJIHCHUCM



Pa3IMYHBIX COLMATIBHBIX POJICH, MPEICTaBIATh U OTCTAUBAaTh CBOU B3IJISAAbI U yOEXK/I€HHUs, BECTU
JUCKYCCHIO;

- OpPraHU30BBIBATH U TUIAHUPOBATH YU€OHOE COTPYIHUYECTBO C YIUTEIIEM M CBEPCTHUKAMHU;

- YYWUTHIBaTh pa3Hble MHEHHS M CTPEMHUTHbCS K KOOPAMHALMUW PA3IUYHBIX TO3HUIMHA B
COTPYJIHUYECTBE;

- hopMyIIMpOBaTh COOCTBEHHOEC MHEHHE M TIO3UIUIO, apTYMEHTHPOBATh U KOOPAHHHUPOBATH €€ C
MO3ULIUSIMU TMAPTHEPOB B COTPYIHUYECTBE MPH BBHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
JeSITEIIbHOCTH;

- YCTaHaBJIMBAaThb M CPABHHUBATh Pa3HbIC TOUKH 3PEHMs, MPEXKJIe YeM MPUHUMATh PEHICHUS U
Jienarb BbIOOD;

- 3aJaBaTh BOMPOCH], HEOOXOAMMEBIC [UIsI OpraHU3aluyd COOCTBEHHOW JEATCIBHOCTH U
COTPYIHUYECTBA C TAPTHEPOM;

- OCYIIECTBISITh B3aUMHBIA KOHTPOJIb U OKa3blBaThb B COTPYIHUYECTBE HEOOXOIUMYIO
B3aUMOTIOMOIIIb;

-- OCYILECTBIIATH KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JIEHCTBUM MapTHEPA, YMETh YOK/1aTh;

- ycTaHaBNuBaTh pabouue OTHOWIEHUS, S()(PEKTHBHO COTPYTHUYATH U CIIOCOOCTBOBATH
MPOIYKTUBHON KOOTIEpAIIHH;

- OCHOBaM KOMMYHHMKATUBHOU peQIeKCHHU.

OOyuarommiicst NOJIYYUT BO3MOKHOCTb HAYUYMThCSH:
- YYUTHIBATh pa3Hble MHEHUSI U HHTEPEChl 1 000OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
- IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH U TIOJXO/I0B K PEIICHUIO TPOOIEMBI;
- TOPOAYKTUBHO pa3pemaTth KOH(MIUKTHI Ha OCHOBE Y4€Ta MHTEPECOB M MO3UIMUI Bcex
YYaCTHHUKOB, IIOMCKA U OLIEHKU aJIbTEPHATUBHBIX CIIOCOOOB pa3perieHuss KOH(IUKTOB;
- IOTOBAPUBATHCS U MPUXOIUTH K OOIIEMY PEIIEHUI0 B COBMECTHOM JEATEIbHOCTH, B TOM YHUCIIE
B CUTYyallu! CTOJIKHOBEHUS MHTEPECOB;
- Opath Ha ce0s MHUIIMATUBY B OpraHU3al[Mi COBMECTHOTO IEHCTBUS (JI€0BOE JIUIEPCTBO);
- OKa3bIBaTh MOMJEPKKY U COACUCTBUE TEM, OT KOI'O 3aBUCUT JOCTHKEHHE L€ B COBMECTHOMU
JeATEIbHOCTH;
- OCYUIECTBJIATh KOMMYHHUKAaTHUBHYIO pe(pIEKCHI0 KaK OCO3HAaHHWE OCHOBaHHWI COOCTBEHHBIX
JIEMCTBUM U IEMCTBUM MMapTHEPA;
- B IIpolecce KOMMYHHUKAIMU JOCTaTOYHO TOYHO, IIOCIEAOBATEIBHO U IIOJHO II€PEIaBaTh
napTHEPY HEOOXOAUMYIO HH(OPMAIIHIO KaK OPUEHTHP JJIS TOCTPOCHUS IEHCTBHS,
- BCTyNaTh B JHajoOr, a TaKKe Yy4yacTBOBaTb B KOJUIEKTUBHOM OOCYXJIEHHUU NpodiieMm,

Y4aCTBOBAThb B IMCKYCCHUHU U apryMEHTUPOBATH CBOIO IMO3HUIHNIO,



- CIemoBaTh  MOPAJTbHO-3TUYECKMM M IICUXOJOTWYCCKHM TNPHUHIWINAM  OOIICHUS U
COTPYIHUYECTBA HA OCHOBE YBXKUTEIHLHOTO OTHOIICHUS K MapTHEpPaM, BHUMAHUS K JIMYHOCTU
JPYTOro, aaeKBaTHOTO MEXJIMYHOCTHOTO BOCHPHSATHS, TOTOBHOCTH a/ICKBATHO pearnpoBaTh Ha
HYXJIbI IPYTUX, B YaCTHOCTH OKAa3bIBaTh MOMOIIb ¥ SMOIMOHAIBHYIO MOJEPKKY MapTHEPaM B
nporiecce JTOCTUKESHUS O0IIeH e COBMECTHOM eI TeTbHOCTH,

- ycrpauBaTh 3 (HEKTHBHBIC TPYIIIOBBIC OOCYKICHUS U 00ECIIeUnBaTh OOMEH 3HAHHMSIMH MEXKITY
YJIEHAMU TPYIIIIBI IS MPUHATUS 23PPEKTUBHBIX COBMECTHBIX PEIICHU;

- B COBMECTHOW JIEATEIILHOCTH 4YETKO (QOPMYJIUPOBaTh IEJIM TPYNIIBl W TO3BOJISATh €&

Y4aCTHHUKaM IIPOABIIATH CO6CTBCHHYI-O OHEPIuro IJis1 JOCTHXKECHUSA 3TUX uenefl

JIMYHOCTHBIE Pe3YJbTaThl

Y obyuarommiicss O0yayT c(popMHpPOBaAHBI:

*  HaBBIKU B [IPOBEJIEHUU CAMOKOHTPOJISI U CAMOOLIEHKH PE3yIbTaTOB CBOEH yueOHO
JESATEIIBHOCTH;

*  OCHOBBI MOTHBALIUU Y4E€OHOU JESATENBHOCTU U JINYHOCTHOTO CMbICJIa U3YUYEHUS XUMUM,
UHTEpeC, NepexoAaii B TOTPEOHOCTh K pAaCIIUPEHUI0 3HAaHUH, K IPUMEHEHUIO
IIOMCKOBBIX U TBOPUYECKUX IOAXO0B K BBIIIOJHEHUIO 3aaHUHN , IPEJIOKEHHBIX B
y4eOHUKE WIH yUUTETIEM;

*  MOJIOXKUTEJIHbHOE OTHOILIEHHUE K YPOKaM XUMHUH, K yuede, K LIKOJIE;

*  IIOHMMAaHME 3HAYEHUS XUMHUYECKUX 3HaHUH B COOCTBEHHOM KU3HH;

*  [IOHMMAaHME 3HAUEHUS XUMHUU B KHU3HU U JIEATEIbHOCTH YEIOBEKA,

*  BOCIPHSITHE KPUTEPUEB OLIEHKU YIEOHON AEATEIbHOCTU M TOHUMAaHHUE OLIEHOK YUHUTEIs
YCIELHOCTH yU4eOHOU JesITeNbHOCTH;

*  yMEHHE CaMOCTOSTEIbHO BBIMOIHATH ONPEEICHHbBIE YUUTEIEM BUIbI padoT
(1esTeTbHOCTH ), TOHUMAs TMYHYIO OTBETCTBEHHOCTD 32 PE3YJIbTaT;

*  3HATh U NPUMEHATH IIPaBUJIa OOIIEHMSI, OCBAaUBaTh HABBIKM COTPYIHUYECTBA B YUEOHOM
JIEATEIbHOCTH;

*  HayvaJbHbIE MIPEJICTABICHHS 00 OCHOBAaX TPaKJaHCKON MJIEHTUYHOCTH (Uepe3 CUCTEMY
OTIpe/IeNIEHHBIX 3aJJaHUi U YIIPaXKHEHUH); *© YBaXKEHHUE U IIPUHATHE CEMEMHBIX LIEHHOCTEH,
MOHMMAaHUS HE0OX0IMMOCTH OepexHOr0 OTHOLIEHHSI K PUPOJIE, K CBOEMY 3/10pPOBbIO U

3JIOPOBBIO IPYTUX JIFOJICH.

OOyuaromuiicst MOJY4YUT BO3MOKHOCTS 1J1s1 GOPMHUPOBAHMS:
*  MpeAcTaBICHHI 00 YyHUBEPCAIbHOCTH XMMHUECKUX CIIOCOOOB MO3HAHUS OKPYKAIOIIETO

MUDPA;



MOHUMAaHWSI BAXXHOCTH XHMUYECKUX 3HAHUW B )KU3HU YEJIOBEKa, MPU U3YYCHUU JIPYTUX
[IKOJIbHBIX JUCIHILINH;

HABBIKOB IIPOBEJICHUS] CAMOKOHTPOJISL U aJICKBATHON CAMOOIICHKH PE3yJIbTaTOB CBOCH
y4eOHOM JeSTENbHOCTH;

WHTEpeca K U3YYCHHUIO YIeOHOTO MPEAMETa XUMHH: KOJTMYECTBEHHBIX U
IPOCTPAHCTBEHHBIX OTHOIIICHUH, 3aBUCUMOCTEH MEX Ty 00BEKTaMH, MPOLIECCAMU U
SIBIICHUSIMU OKPY’KAIOIIIETr0 MUPa U CIOCOOAMH UX OMMCAHUS Ha SI3BIKE XUMHUH, K

OCBOCHUIO XUMHYECKHX CIIOCOO0B pCeIICHUA ITO3HABATCIIBHBIX 3a/1a4.



Pasznen 2. Cogep:xanmne yueOHOro npeamera

Ne| Ha3spanue Kou- ConeprxaHue TeMbl
paznena, BO
TEMBI 4acoB
IMoBTopenue (24)
IToBropenue 2 XUMHUYECKUE DJIEMEHTHI U X CBOWCTBA. llepmoanmyecknii 3aK0H M me-
HEKOTOPbIX puoauyeckas cucrteMa Xumudeckux ssemeHToB J.M. Menneneesa.
BOTIpOCOB 3aKOHOMEPHOCTH WM3MEHEHHUsSI CBOMCTB JJEMEHTOB B TMEpUOJaX U
Kypca
xﬁzmn 3 rpynmnax. OTHOCHUTENbHAA AJIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKH-
Kacea cinenusi. BanmentHocTh. CBeneHuss O coOcCTaBe, HOMEHKJIAType |
CBOMCTBAaX OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUM.
Pa3nen |. Teoperudyeckue ocHOBbI Xumuu (16 1)
1 | Xumnuecku 3 .
DHepreTuka XUMHUUECKUX MpeBpalieHuid. DHeprus aktuBanuu. [lonstue
€ PeaKIuu u
peakt 0 MPOMEKYTOUHBIX aKTMBUPOBAHHBIX KOMILIEKCaX. XUMHUYECKasl KUHE-
3aKOHOMEPH . .
ThKa. CKOpPOCTh XMMHYECKOW peakuuu. 3aKOH ACHCTBUA Macc. 3aBU-
OCTH 170'¢ .
CUMOCTh CKOpPOCTH OT YCJIOBUHM MpoTeKaHus peakiuu. Karanus u ka-
MPOTEKAHUS
Tanu3aTopsl. OOImMe CBEJEHUS O TOMOT€HHOM M T€TePOTreHHOM Karta-
nu3e. XUMHYECKOE PaBHOBECHE.
IIpakTuyeckas padora. BiusHue paznuuHbiXx (aKTOpPOB Ha CKO-
pPOCTh XUMHUYECKOU pEaKIINH.
Pacyernblie 3agaun. 1. PacueTsl 1o TepMOXMMHYECKUM YypaBHE-
HUSM.
PactBopsl. 13 .
2|1 CBezneHust 0 pacTBOpax; OMpe/eiIeHUE pacTBOPOB, PACTBOPHUTEINH, pac-
eopus
p TBOPUMOCTb, KJIaCCU(UKAITUS PACTBOPOB.
AIEKTPOIIUT
WYECKOU [IpeanocbuUIKM ~ BO3HUKHOBEHHUS

TCOpHUUn BHCKTpOHHTHqCCKOﬁ




Jucconuary
nun

nuccormanuu. Unem C. Appenuyca, JI. M. Menaeneea, M. A.
KabmykoB a v Ipyrux y4eHbIX.

DJIEKTPOIUTHI U HEJIEKTPOIUTHL. [IUII0JIBUOE CTPOCHUE MOJIEKYJIBI
BoAbl. IIpoueccel, TPOUCXOASIIME C IIEKTPOJUTAMHU  IPHU
pacIUIaBIICHUM WU PACTBOPEHUM BEWIECTB B Boae. Ponb Boabl B
Impolecce  JJIEKTPOJUTUYECKONM — aucconmanuu. Jlucconumanus
AJIEKTPOJIUTOB C Pa3HbIM TUIIOM XUMHUYECKOW cBsi3u. CBOMCTBa
HOHOB. Kpucramnoruaparsr. Tennossle SIBJICHMS,
CONPOBOXAAKOLIME MPOLECCHl pacTBOopeHus. Kparkue cBeneHus o
HEBOJHBIX pacTBOpax. OCHOBHBIE MOJIOKEHHS TEOPUU PACTBOPOB.

CwibHble U ciabble 37eKkTpoiauThl. Crenenp aucconuaruu. Kon-
CTaHTa AUCCONMAIMH. IHIUKATOPHI.

Peakuyu noHHOTO obMeHa. XMMHUYECKHE CBOMCTBA KHCJIOT, coJiel u
OCHOBaHUN B CBETE TCOPUU SHeKTPOHHTquCKOﬁ Juccouuanuu. I'u-
ApOJIn3 coJieli. XnuMHUYecKHue p€akuuu B CBCTC TPCX Teopnﬁ: aTOMHO-
MOJICKYJIADHOTO YUCHUA, DOJCKTPOHHOI'O CTPOCHUA aTOMaA, TCEOpHUU
SHeKTPOHHTquCKOﬁ Aucconuanmnu.

PacuetrHble 3agaun.PacuyeTsl Mo XMMHUYECKUM YpaBHCHUAM, €CIIN
OIHO U3 pearupyromux BCIICCTB JaHO B HU30BITKE.

Pa3nen 1. DiieMeHTBI-HEeMeTAJJILI M MX BaXkHelimue coenHeHus (32 )

O6mmas
XapaKTepuC
THKa
HEMETAJIIOB

2

XMMHUYeCKHe 3J1eMeHThI-HeMeTalIbl. [1onoXeHne 31eMeHTOB-HEMeE-
TaJJI0B B epuoanueckon cucreme .M. Menneneesa. Hemeransl -p-
sneMeHThl. OCOOEHHOCTH CTPOEHUS MX aTOMOB: OOIIINE YePThI U
paznuuusi. OTHOCUTENbHAS DJIEKTPOOTPULIATETLHOCTh. CTENeHN OKUCTe-
HUS, BAJICHTHBIE COCTOSIHUS aTOMOB HEMETAJIOB. 3aKOHOMEPHOCTHU U3-
MEHEHUS 3HAaYEHUI 3THX BEJIMYKMH B MIEPUOJAX U TPYIIIAX MEpUOIUYE-
CKOiT cucTeMbl. PagnoakTuBHEBIE N30TOITHI. MI30TOIIBI HEMETAIOB, UX
IpUMEHEHNE. XapaKTEPUCTHUKA YTIIEPOAHOTO METO1a, IPUMEHSAEMOI0 B
pa3HbIX 0071acTAX HAYKU. 3arpsi3HEHUE OKPYKaIOIIe cpebl
Paaron30TONIaMU; OCHOBHBIE HCTOUHUKHU UX MOCTYIUIEHUS. TUIIMYHBIE
(hOpMBI BOJJOPOJIHBIX U KUCIOPOIHBIX COSAMHEHUN HEMETAIIOB.
PacnipocTpanenue HeMETAUIMUECKUX DJIEMEHTOB B IIPUPOJE.

IIpocTthie BemecTBa-HeMeTaLIbl. OCOOCHHOCTH MX CTPOCHHSL.
dwuznyeckre CBOMCTBA (arperaTHOE COCTOsIHUE, TEMIIEpaTypa IIaB-
JICHUS, KUTICHHSI, PACTBOPUMOCTE B Bojie). [[oHATHE 00 allIOTPOITHH.
Annorponust yrieponaa, pocdopa, cepbl. O0yCI0BICHHOCTh CBOMCTB
AITTIOTPOTIOB OCOOCHHOCTSIMH WX CTPOCHHS;, TPUMEHEHHE aJUTIOTPOTIOB.




XHMHYeCKHe CBOMCTBA NMPOCTHIX BelleCTB-HeMeTaJ10B. [Ipu-
YMHBI XUMUYECKON MHEPTHOCTH OJIAarOpOIHBIX ra30B, HU3KOH aK-
THUBHOCTH a30Ta, OKUCIUTCIIbHBIX CBOMCTB U IIBOﬁCTBGHHOFO IIOBCACHUA
CepBbl, a30Ta, YIIIEpOJa U KPEMHHUA B OKUCIUTEIbHO-BOCCTAHO-
BUTEJIbHBIX peakiusix. O01ue CBONCTBa HEMETANIOB U CIIOCOOBI UX
IIOJIyYEHUS.

Bopopoanbie coequHeHnst HeMeTaN10B. DOPMBI BOJIOPOTHBIX
COCTMHEHUM.

3aKOHOMEPHOCTH W3MEHEHHS (PU3NYECKUX U XUMUYECKUX CBOHCTB
BOJIOPOJIHBIX COCIMHEHH B 3aBUCIMOCTH OT OCOOEHHOCTEH CTPOCHHS
aTOMOB 00pa3ymIIUX UX 3JieMeHTOB. CBOMCTBA BOAHBIX PACTBOPOB
BOJIOPOJHBIX COSAMHEHUN HeMeTalIoB. KucnoTHO-ocHOBHAs
XapaKTepUCTHKA UX PACTBOPOB.

Briciine KHCI0POAHbIE COeTUHEeHNsI HeMeTaJJI0B. OKCHJIBI U
ruapokcuabl. X coctas, cTpoeHue, CBOMCTBA.

[Toarpynna
KHCII0pOJia

nee
TUIIMYHBIC
npeacTaBuT
CJIn

OO01as xapakTepucTUKa 3JIEMEHTOB MOJITPYIIbI KUCIOPOIa. 3aKOHO-
MCPHBIC UBMCHCHH B IIOATPYIIIIC. duznyeckue 1 XMMUYECKHE CBOIICTBA
XaJIBKOT'CHOB — MNPOCTBIX BCUICCTB. XEUH:KOI‘GHI/II[LI, XapaKkTep X BOIA-
HBIX pacTBOpOB. bruonornueckue ¢pyHkuu xainpkoreHon. Cepa Kak
MIPOCTOE BEIIECTBO. AJUTOTpoIus cephl. [lepexon amoTponHbIx hopm
JpyT B Apyra. XuMudeckue cBorcTBa cepbl. [I[pumeHeHmne cepol.
CepoBoiopoi, cTpoeHHe, GU3NIECKrUe U XUMUYECKHE CBOMCTRA.
BoccranoBurenbHble cBOMcTBa cepoBoopoaa. KauecTBeHHas peakuus
Ha cepoBO10po.l U cynbuabl. CepoBOIOPOA U CYNb(UABI B IPUPOJE.
Bo3snelictBue cepoBo1opoia Ha opraHusm venoseka. [lomyduenue
CEepoBOIOPOA B TaOOPATOPHH.

Kucnopoacoaepxamue coequnenusi cepbl. Oxcus cepsi (1V).
Cepnucras kucnora. Coctas, cTpoeHue, cBOMCTBa. OKUCIUTEIBHO-
BOCCTaHOBHTEJIHLHBIC CBOMCTBA KHCIOPOJICOACPIKAIINX COSTMHCHUN
cepsl (1V). Cynsdutsl. I'unpocynshutel. KauecTBeHHas peakius Ha
CEpHUCTYIO KHCIIOTY U €€ coyi. [I[puMeHeHne KHCI0pOACOAePKAIINX
coenuHenuit cepsor (1V).

Oxkcup cepsl (V1), cocraB, ctpoeHue, cBoiicta. [lomydenne okcumaa
cepsl (V). Cepnas kuciora, coctaB, CTpoeHue, (GU3NIecKrue CBOMCTBA.
Oco0eHHOCTH ee pacTBOPEHUS B BOJIe. XUMUYECKHE CBONCTBA
pa30aBICeHHON 1 KOHIIEHTPUPOBAHHON CEpHOM KUCIOTHI. OKUCITH-
TeJbHBIE CBOMCTBA CEPHOM KUCIOTHI. KauecTBeHHas peakius Ha CyJib-
dat-uoH. [I[puMeHeHue cepHO KHCIOTHI.




[Toarpynma
azoTa

U ee
TUMNHAYHBIE
MPEICTaBUT
el

O0mas xapakTepucTHKA 3JIeMEHTOB MOArpynnbl azora. CBolicTBa
IpOCThIX BCHICCTB OJICMCHTOB IIOATIPYHIIBI  a30Ta. Baxnueimne
BOJIOPOAHBIE M KHUCIIOPOJHBIE COCIMHEHHUS 3JIEMEHTOB MOATPYIIIIbI
a3oTa, HX 3aKOHOMCPHBIC H3MCHCHMUA. I/ICTOpI/ISI OTKPBITHUA U
HCCIIEIOBaHMS 3JIEMEHTOB MTOATPYIIIBI a30Ta.

A30T KaK 3JIeMeHT M KaK NpocToe BelecTBo. XUMUYECKHE CBOM-
CTBa a30Ta. AMMHAK, CTPOCHHE, CBOWCTBA, BOJAOPOJHAs CBSI3b MEKIY
MOJIEKYJlaMM aMMHaka. MexaHusM oOpa3oBaHHs MOHAa aMMoHHUs. Conu
aMMOHMI, UX XUMHUYECKue cBoMcTBa. KauecTBeHHas peakuus Ha HWOH
amMmoHus. [IpuMeHeHre aMmmHaka u cosneil aMMOHMSL.

Oxcuabl azora. Ctpoenue okcunaa azota (ll), okcuna asora (1V).
dusnuecKkue U XUMU4eckue cBoiicTBa okcuaoB azora (1), (1V).

A30THasi KHCJIOTA, COCTAB U cTpoeHne. DU3UUECKHE U XUMHUYE-
CKHE CBOMCTBA a30THOM KUCIOTHI. OKUCIUTENbHbIE CBOMCTBA a30THOM
kucinoThl. CocTaBleHHE YPABHEHUH peakiui B3auMOJECHCTBUS a30THOU
KHCJIOTBI C METAJIJIAMU METOJIOM 3JIeKTpOHHOro 6ananca. Conau a30THOM
KUCJIOTBl — HUTpaThl. KauecTBeHHbIE peakui Ha a30THYIO KUCIOTY U
ee conu. [lomyueHre u npuMeHeHue a30THOM KUCIIOTHI U ee CoJieil.

®ochop Kak 3IeMEeHT U KaK MPOCTOe BemeCcTBO. AJIOTPOIUS
dochopa. dusznueckrue U XUMHUYECKHE CBoOMcTBa ¢ocdopa. [Ipume-
Henue docdopa. Bomopoansie 1 kuciaopoaasie coenuaenus docdopa,
ux cBoictBa. @ochopHas kucimoTa u ee conu. KadecTBeHHast peakius
Ha pocdar-uoH.

Kpyrosoport ¢ocdopa B mpupo/e.

IHoarpynma
yriepoja u
ee
THUIMYHBIE
MIPEACTaBUT
enu

OO0uIasi XapakTepuCTHKA 3JIEMEHTOB MOATPYNIbI yrjepoaa. Diek-
TPOHHOE CTPOCHHUE aTOMOB JJIEMEHTOB MOITPYIIBI yIJIepoja, pac-
MPOCTPaHEHUE B MPUPO/IC.

Yriepoa kak npocroe BemecTBo. AJUIOTPONUS YIriIepoJa: ajamMas,
rpadut, ¢pymiepeHsl. AxcopOuust. XuMHUECKUE CBOIMCTBA yriiepoaa.

Kucnopoaubie coenuHenusi yriaepoaa. OKcubl yriiepona, CTpo-
CHHMEe, CBOWCTBa, MOJy4YCHHE. YTOJIbHAs KHUCIOTa M ee coiu. Kaue-
CTBCHHAs peakIiusl Ha KapOOHAT-HOH.

Kpemunit u ero cpoictBa. KuciaopoaHsle COCOUHEHUS KPEMHUS:
okcun kpemuus (IV), kpemHHeBass KHCIOTa, COCTaB, CTPOCHHE,
cBoiictBa. Cunukarel. CunMkaTHas TNpPOMBIIUIEHHOCTh. Kparkue
CBEJICHUs O KEpaMUKe, CTEKIIE, LIEMEHTE.




OO6mmue
CBEICHUS

00
OpraHuYecK
ux
COEIMHEHMS
X

CoenuHeHus yriaepoga — IpPEIMET CaMOCTOSITENbHONM HAayKM — Op-
ranudeckoil xumuu. [lepBoHayanbHbIE CBEACHUS O CTPOCHUU OPraHu-
yeckux BeniecTB. Hekotopeie monoxkeHust 1 poib reopuu A.M. bytie-
poBa B pa3BUTHUU 3TON Hayku. [IoHsATHE O TOMOJIOTHH U U30MEPUH.

OcHOBHBIE KJIACCHI YIJIEBOAOPOAOB. AJIKANbl. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE NPEIENIbHBIX YIJIEBOIOPOAOB (AJIKAHOB).
N3omepust 1 HOMEHKJIAaTypa MpeAesibHbIX YIIIeBOAOPOI0B. Pu3nyeckue
U XMMHYECKHEe CBOiicTBa ankaHoB. CIOCOOHOCTh alKaHOB K PEAKINH
3aMeIeHUs] 1 U30MEpHU3allnu.

HenpenenbHble yriieBoaopoabl — aJKEHbl M AJKHHBI. OJEK-
TPOHHOE€ M TPOCTPAHCTBEHHOE CTPOCHHE aJKEHOB M aJIKHWHOB.
I'omonornuyeckuin psaxn  ankeHoB. Homenknarypa. ®dusnueckue u
XUMHUYECKHE CBOWCTBA allkeHOB. CITOCOOHOCTh aJIKEHOB K pEaKIuu
MPUCOCIUHECHHS U mojuMmepu3auun. [lonmusTuneH. AJKWHBI, HOMEH-
KJIaTypa, cBOKCcTBA. [{MKnMyeckue yrieBogopoIbl.

Pacnipoctpanenue yrneBomoponoB B mpupoge. CoctaB HedTH u
XapaKTepUCTHKA OCHOBHBIX MTPOAYKTOB, MOJTyYaeMbIX U3 HE(TH.

Kuciopoaconep:kammue opranudeckue coeguHenus. Ilonstue o
¢GbyHKIMOHATBHON rpynme. l'omonorndeckue psaasl COHPTOB U
KapOOHOBBIX KHcHOT. OO0mue (HopMyIsbl KIacCOB ATHUX COCAHMHCHHUU.
@uU3HOIOrNYeCKoe JEHCTBHE CHUPTOB HA OpPraHu3M. XHMHYECKHE
CBOMCTBa CHHUPTOB: FOPEHHUE, TUIPOralor€HUPOBAaHUE, JETUIpaTalus.
[TonsiTe o MHOroaromMHsix cnuprtax (Taunepu). OOmue cBOMCTBa
KapOOHOBBIX KUCIIOT. Peakiust sTepuuKaum.

buojsornvyecku BakHble COeIMHEHHSl. XMMHSI U IIHIIA: JKUPBI,
YriIeBOJHhI, OCIKM — Ba)KHEHIIINE COCTABHBIC YaCTH MMUIICBOIro panuoHa
yeJIoBeKa U KUBOTHBIX. CBOMCTBA JKUPOB U YIJICBOJOB. Ponb GenkoB B
npupoac U uX XuMHU4YCCKUC CBOMCTBA: TUApOJIn3, ACHATypalus.

IIpakTuyeckune padortsl. 1. [lonyueHne aMmmuaka 1 UCCieI0BaHHE
ero cBoicTB. O3HAKOMIIEHHE C XMUMHYECKHMMH CBOMCTBAMH BOJHOTO
pacTBopa ammuaka. 2. Pacno3HaBaHMe MHHEpaNbHBIX yaoOpeHui. 3.
IIo-

nydeHue okcuaa yrieposna (1V) u usyuenue ero cBoictB. Pacno3HaBa-
Hue kapOoHatoB. 4. OmpeneneHre KaueCTBEHHOTO COCTaBa OpraHudye-
CKOT'O BEIIECTBA.

Pacuernble 3agauym. BrluncieHue MacChl WM o0Bema OpOaAYKTa
pCaKknuu 1o HM3BECTHOM Macce WU 061,eMy HCXOAHOI'0 B€IICCTBA, CO-




ACPIKAIICTO IMTPUMCCH.

Pazgen I11. Meranabl (13 v)

OO6mmue
CBOICTBa
METAJUIOB

[Tonoxenue meramioB B nepruoauueckoi cucreme. OcoOeHHOCTH CTpPO-
CHUS aTOMOB METAJUIOB: S-, p- U f-amemeHToB. 3HavyeHHe SHEPruu
noHM3auuu. Meraumueckas cBA3b. KpHUCTAIUIMYECKHE PEIIETKH.
O6mue u cnenuduueckue (u3nUeckue CBOCTBa MeramuioB. OOmue
XUMHYECKHE  CBOMCTBA  METAJJIOB.  OJEKTPOXUMHYECKMH  psij
HaIpsDKEHH MeTauloB. Mcrosib30BaHME 3JIEKTPOXMMHUYECKOIO psiaa
HaNpsOKCHUS METAJUIOB TIPU BBIOJHEHUHM CaMOCTOSTENBHBIX PadoT.
OOu1me cBeeHUs O CIUIaBax.

Ilonsatue o xoppo3uu meramio. Kopposus MeTayioB - oOLieniane-
TapHbI T€OXMMMYECKUN IPOLECC; BUIbl KOPPO3UU: XUMHUYECKAs U
IEKTPOXUMHUYECKAst — U CIIOCOOBI 3alIUTHI OT HEe.

MerTamisl
IIaBHBIX U
MOOOYHBIX
MOArPYII

10

Mertannabl — 3jeMenTsl |-11 rpynn rnaBubix moarpynmn. CtpoeHue
aTOMOB XMMHYECKUX 3JeMeHTOB |A- u |lA-rpynm, ux cpaBHUTEIbHAs
xapaktepuctuka. dusmueckne U XUMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB, OKCUJOB U THIPOKCUAOB, coje. [[puMeHeHne menoyHbpix u
[IEJIOYHO3EMENTBHBIX METAJIOB. 3aKOHOMEPHOCTH PaCIPOCTPaAHCHHUS
MIEJIOYHBIX | IIEI0YHO3EMENbHBIX METANIOB B MPUPOJIE, UX IMOTYUCHHE
ANEKTPOJIU30M COEAMHEHH. MuUHepanbl KalblUs, WX COCTaB,
OCOOCHHOCTH  CBOMCTB, O00JacTH  MPaKTUYECKOTO  MPUMEHEHHUS.
XectkocTh BOIBI M crocoObl ee ycrpaHeHus. Ponas meramnos | u |l
TPy B )KUBOM MPUPO/IE.

AJIIOMHHMI: XMMUYECKHUI 3JIEMEHT, pocToe BemecTtBo. dusunye-
CKHME M XMMHUYeCKue cBoicTBa. Pacnpoctpanenue B npupoge. OcHOB-
Hble MuHepainbl. [I[pumeHeHre B COBpEMEHHON TeXHUKE. BaxkHeiiiue
COCIMHEHUS ATIOMUHUS: OKCUABI U THAPOKCHUIBI; aM(pOTEpHBIA Xa-
pPaKTEP UX CBOMCTB.

Kene3o, mapranen, XpoM Kak mnpeiacTaBuTean d-)JeMeHTOB.
CrpoeHne aTOMOB, CBOMCTBA XMMHMUYECKHMX 3JIeMEHTOB. JKene3o kak
npocroe BemecTBo. dusnueckne n xumudeckne cporctBa. Cocras,
OCOOCHHOCTH CBOWCTB M TpPUMEHEHHE 4YyryHa, M CTajld Kak
BaKHEHIMX  craBoB  xkene3a. O cmocobax — XMMHUYECKOU
AHTUKOPPO3UIHONM 3aIllUTHI CIIABOB »kene3a. Kparkue cBenaeHus o
BOKHEUIINX COCIMHEHUAX METAUIOB (OKCHIBI M THIPOKCHABI), HX




NOBEJCHHE B  OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHSAX.
Coenunenus xeneza — Fe?*, Fe®*. KauecTBeHHblE peakily HAa HOHBI

kene3a. buonornyeckas POJib METAJIJIOB.

IIpakTHyeckoe padora. Pemienne 3xcriepuMeHTaIbHBIX 337a4 110
TeMe «MeTauib.

Paszgen IV. Xumusa v Ku3Hb

(CRY)

1 | Yenorex B 3 BemiectBa, BpeiHbIe 7151 310POBBS YEJIOBEKA M OKPYKAIOLIEH Cpeibl
0 MUpe
HOJII/IMepI)I 1 HX 3HAYCHHUC B )KU3HHU YCIIOBCKA.
BEIIIECTB
XUMHUS U 3OPOBBE .
MunepanbHbie y10OpeHHs Ha BallleM y4acTKe
1 [IpousBoxac 2
1 XumMHYecKasi TEXHOJIOTUsl KaK Hayka. B3auMocBs3b Hayku XUMHUHU C
TBO o o o
XUMHUYECKON TEXHOJIOTHEH (3HAUeHHE yYeHUN O KHHETHKe, KaTajuse,
HEOpraHuye . .
OHCPICTUKEC XHUMHUUYCCKHX pPCaKIMUM B XHUMHYCCKOU TGXHOJIOFI/II/I).
CKUX

BCIICCTB H
Hux
NPpUMCHCHU
€

IlonsiTHE O XMMHKO-TEXHOJIOTMYECKOM Ipouecce. llonsatue o cuc-
TEMHOM IIOAXOJAE K OpraHu3aluyd XUMHUYECKOIO IPOU3BOJICTBA;
HEO0OXOJUMOCTh B3aHMOCBSA3M 3KOHOMHYECKHX, 3KOJOTMYECKUX, TeX-
HOJIOTUYECKUX TpeOoBaHUIl. XMMHUKO-TEXHOJIOTMYECKUH Mpolecc Ha
OpUMepe MPOM3BOJCTBA CEPHOM KHCIOThl KOHTAKTHBIM CIIOCOOOM.
PasnuuHble BUABI CBIpbA Ul IPOU3BOJACTBA CEPHOM KHUCIOTBHI.
[TpuHIMIBl XUMUYECKOH TexHoNMorH. HayuHble criocoObl opraHu3anuu
U ONTUMU3ALMKU IIPOU3BOJACTBA B COBPEMEHHBIX ycinoBuUAX. [lonsaTue o

B3aUMOCBSI3U: CBIPb€ — XMMHUKO-TEXHOJOTMYECKHM IIpouecc —
IIPOJYKT.
Merajunyprusi.  XUMHKO-TEXHOJIOTUYECKHE OCHOBBI IIOJIy4ECHUS

MeTauioB W3 pya. JlomeHHoe mpou3BOoACTBO. PaznmunHbie CcrocoObl
pou3BoJcTBa cTanu. JlernpoBannsle cranu. [Ipobnema panuoHaabHOTO
HCIIOJTH30BaAHUS

CBIPbA. HepCHeKTI/IBHBIe TEXHOJIOTUU  IMOJTYUCHUA

METAJJIOB.

Pacuernbie 3apaun. OnpeneneHne MacCOBOM MM 00bEMHON JT0TH
BBIX0/1a TIPOJIYKTA B MPOIIEHTaX OT TEOPETUUECKUA BO3ZMOKHOTO.




Paznen3.TemaTnuyeckoe nJaHupoBaHue

Neni/m HaumeHnoBaHue pa3jesa KosauuyectBo
4acos

1 IToBTOpEHNE HEKOTOPBIX BOIIPOCOB Kypca XUMHH 8 Kjacca 2y

2 XUMHUYECKUE PEAKIINH U 3aKOHOMEPHOCTH UX MPOTEKAHUS 3u

3 PactBopsl. Teopust 31eKTPOTUTHUECKON AUCCOIUAIINH 134

4 O6mas XapakTEPUCTUKA HEMETAILIOB 24

5 [Toarpynna xucnopoaa 64

H €€ TUIIMYHBIC IIPCACTABUTCIIN

6 [Toxrpymma azora 849

H €€ TUIITNMYHBIC ITPEACTABUTCIN

7 Honrpynna yriiepoa u €€ TUIIUYHBIC ITPEACTABUTCIIN 74

8 OO0wue cBeneHus 9q

00 OpraHMYeCcKuX COCAMHEHUSIX

9 OO611He cBOICTBA METAJIIIOB 34
10 MeTaisl IIaBHBIX M ITOOOYHBIX MOATPYIIII 109
11 Yenosek B MUpE BELIECTB 3y

12 HpOI/IBBOI[CTBO HEOPTaHNUYCCKUX BEHICCTB U UX IIPUMCHCHHUEC 2y




Buabl yueOHol padoThI Bcero | B Tom 4mciie mo rpuMecTpam.
4acoB
1 2 3
JlaGopaTopHbIe ¥ IPAKTUICCKHE 6 1 3 2
3aHATUS
YpoKku IpOBEPOYHBIX M KOHTPOIBHBIX 3 1 1 1
pabor
OO61as TpyA10eMKOCTh paObOTHI 68




Mpuioxenune

KanennapHo-TemaTnyeckoe IJiaHHPOBaHNe

9 A kaacce

No HaszBanue pasnena, Tembl, ypoka Hara nposenenus | I[lpumeyanue

ylfao [nan dakT
IToBTOpenue. (24)
1 | Ctpoenue aroma. Xumuueckas cBsizb. CTpoeHUE BEIIECTBA
2 OCHOBHBIE KJIaCChl HEOPraHWYECKUX coenrHeHnid. CBOMCTBa
BEIIIECTB
Pa3znea 1. TeopeTruyeckue OCHOBbI XMMHH. (169)

Tema 1. XumMnuyeckue peakuuu ¥ 3aKOHOMEPHOCTH X NpoTeKaHus.(34)

3 | DHepreTrka XuMHYecKuX peakuuid. TemnoBoii ad ekt

peaKuuu.

4 | CKOpOoCTh XMMUYECKOW PEaKIUH.

5 | XuMHuueckoe paBHOBECHE
Tema 2. PacTBopbl. Teopusi JIeKTPOJUTHYECKOH TUCCONMALUMN. (13u)

6 | [lonstue o pactBopax. Teopuu pacTBOpOB.

7 BeliectBa 37€KTPOIUTHI U HEAJIEKTPOIUTHL.

8 Juccomuanus KUCJIOT, OCHOBAaHUM U COJIEH.

9 | CunbHble U cnabble MEKTPOTUTHI

10 | Peaknmuu wmonHOTO 0OMeHa. CBOMCTBA HOHOB.

11 | Kucnorsl Kak 3J€KTpOJUTHI

12 | OcHOBaHUS KaK 3JIEKTPOJIHUTHI

13 | Comu ¢ mo3uIUi TEOPUU AINEKTPOIUTUYECKON TUCCOLIMAIIAN

14 | 'maponus coseid.

15

O06o006meHre 3HaHWH 0 KUCIIOTaX, COISIX M OCHOBAHUSX B




ceere TOJ]

16

IIpakTuyeckas padora Nel. «Pemenue
IKCIEPUMEHTAIBHBIX 32/124 10 TeMe 3JIeKTPOJIUTHYECKAS
AUCCOLUALMS»

17

Pemenue 3amau. [loaroroBka k KOHTPOJIBHOM padboTe

18

KonTtpouabnas paéora Nel Ha temy: « PacrBopsl. Teopus
3JIEKTPOJUTHYECKON THCCOLUALMMD).

Pazjen 2. DiieMeHTBI-HEMETAJLIBI U MX BaXKHel e cOoeMHEHUs. (32v4)
Tema 3. O0masi XapakTepucTUKAa HEMETAJLJIOB. (2u)
19 | AmnHanu3 KOHTpOJbHOU paboThl Nel.
DJIeMEHThI-HEMETAILIBI B Ilepuoauyeckoit cucteme . 1.
Menneneesa.
20 | Kpucramnmueckoe crpoenne u (pU3NKO-XMMHYECKHE
cBolcTBa HeMeTau1oB. COeIMHEHNS] HEMETAIIJIOB
Tema 4. Iloarpynmna KucjaopoJa U ee TUNHYHbIE NPeICTABUTEIN. (69)

21 | O0mas xapakTepuCTHKa HEMETAJIOB MOATPYIIIIbI
KHCITIOPO/1a U MX IIPOCTHIX BEIIECTB.

22 | Kucnopoa. O3oH. KpyroBopoT kuciaopoaa B mpupo/ie

23 | Cepa kak mpocToe BEImeCcTBO. AJUIOTPONHS, CBOMCTBA U
MIPUMEHEHUE CEPBI.

24 | CepoBonopon. Cynbuis

25 | Kucnopoaconepxariue coequnenus cepoi(lV).

26 | Kucnopoaconepxkammue coequnenus cepoi(V1) Kpyrosopor
Cepbl B IPUPOJE. DKOJIOTUYECKUE TPOOIEMBI, CBSA3aHHbIE C
cepoit

Tema 5. Iloarpynma a3ora M ee THNHYHBbIE MPeICTABUTEH.(84)

27 | O0mas xapakTepuCTHKa JIEMEHTOB MOATPYTIIIHI a30Ta.

28 A30T Kak XUMHUYECKUU 3EMEHT U MPOCTOE BEIIECTBO

29

Ammuak. Coiii aMMOHHUSL.




30 | Hpakrnueckas padora Ne2. «IlosyyeHme amMmMmaka H
ONBITHI C HUM)

31 | Okcuasl a3oTa

32 AzoTHas KHCJIOTAa, HUTPAThI

33 | Dochop — 3aeMEHT U TPOCTOE BEUIECTBO.

34 | Kucnoponconepxame coeaunenus gpocdopa. Kpyrosopor
docdopa B mpupoje

Tema 6. Iloarpynmna yriepoaa. (74)

35 | OOmas xapakTepucTHKA 3JIEMEHTOB MOJATPYIIIbI YIiiepoaa.
VYTiaepo — IpocToe BEIIECTBO.

36 | Okcunel yriepoaa

37 | YronpHas KHCIIOTA B €€ COJIM.

38 | IpakTnueckas padora Ne3: « [lonydyeHue okcuga
yriepoaa (1V) u usyuyenne ero coiicts. PacnoznaBanue
KapOoOHATOBY.

39 | Kpemuuii u ero cBoiictBa. CoeuHEHUS KPEMHHUS.
CuwMkaTHasi TPOMBIIIUICHHOCTb.

40 | Ob6oOmenne u cucreMaTu3anys 3HaHWHA 10 TeMaM 5-6.
Pemenne 3amau

41 | Kourpoabnasi padora

Ne 2 «DeMeHTBI-HeMeTAJJIbI M UX BajKHeHIme
COCIMHCHU ).

Tema 7. OOmme cBegeHNs 00 OPraHNYECKUX COeTMHEHUSIX. 99)

42 AHanu3 KOHTPOJIbHOM paboTh Ne2.

Opranuydeckasi XMMUsl — OTPacilb XUMUYECKOW HAYKH.
Oco0eHHOCTH cOCTaBa U MHOTOOOpa3re OpraHuIeCKIX
COEeIMHEHMI.

43 | lIpakTnuyeckas padora Ne4. «Onpenenenne
KA4YeCTBEHHOI0 COCTAaBa OPraHN4YeCKOro BelecTBay.

44 | Teopus xumuueckoro crpoenus A.M.bytneposa

45 ITonsTue o MMPEACIIbHBIX YTIJICBOAOPOAAX. AnKaHBbI.

46 | Pusnyeckre U XUMHUYECKHE CBOMCTBA U TPUMEHEHUE




AJIKaHOB.

47 | HenpenenbHble yraeBoaOpoabl. AJKEHBI. AJKUHBI.

48 | Kucnopoaconepxaniyue opranndeckue coeiuHeHusi. CupThl.

49 | KapOoHOBBIC KHCIIOTHI.

50 | buonoruyecku Bakablie coequHeHus. OOmue mpeacTaBIcHUs
0 Oenkax, )KHpax M yrJIeBOIax.

Paznen 3. Merajuibl. (139)
Tema 6. O01Me cCBOMCTBA METAJLJIOB. (Bu)

51 | IlomoxxeHue 351eMEHTOB — METaUIOB B Tabsuiie MeHieneena
¥ 0COOCHHOCTH CTPOCHUS MX aTOMOB.

52 | Metayibl — TPOCThIE BEIIECTBA, HX KPUCTALUIMYECKOE
CTpOeHHE U QU3NKO-XMMHUYECKHUE CBOKCTBA

53 CmiaBsl. Koppo3ust MeTaiioB U CIUIaBOB

Tema 7. Metasibl ri1aBHbIX U I0004YHBIX moarpynm. (104)

54 | OOmas xapakTepUCTHKA CTPOCHUSI aTOMOB XUMHUUYECKHUX
9JIEMEHTOB U MPOCTHIX BEUIECTB IIEJIOYHBIX METAJIJIOB

55 | XMMHUYECKUE CBOWCTBA U MPUMEHEHHE IIEIOYHBIX METAJIJIOB
U UX coeluHEeHHW. Ponb HaTpuss M Kaiuss B OpraHu3Me
YeJloBeKa.

56 | OOmas xapakTepuCTUKa 3JIEMEHTOB TIJIABHOW MOATPYMIIbI
BTOPOM T'PYIIIIHI.

57 | ®U3UKO-XMMHYSCKHE CBOMCTBA MarHus, KalablHs UX
OCHOBHBIX COeAMHEHHI. PactipocTpaHeHne U posib METaIOB
llIA-rpynnel B mpupoge. OOuiee MOHATHE O  KECTKOCTU
BOJIBI.

58 | AmoMuHui. BakHeHmre COeIUHCHNS aTIOMUHUS

59 | Meramisl- d-anemenTsl. JKese3o — nmpeacraBurens d-

9JICMCHTOB.

60

Baxueiine coequHeHU XKee3a.




61 | IIpakTnueckas padora NeS. «Pemenue
IKCIEPUMEHTAJIBHBIX 32124 0 TeMe «MeTalib».
62 | OOo0OIIEHNE U CHCTEMATH3aLMA 3HAHUH 110 TeMe «MeTaab»
63 | KonTpoabHas padora Ne3 Ha temy: «MeTasuibh».
Pazpen IV. Xumus u xku3ub. (54)
Tema 8. YesioBexk B Mmupe BemectB. (34)
64 | AHanu3 KOHTPOJIBbHOU paboThI Ne3.
BemectBa, BpeHbie 1S 3710pOBbS YEJIOBEKA U OKPY KaIOIIEH
cpensl. [lommMeps! U KU3HB
65 | XUMUA U 300POBBE YEIOBEKA
66 | MunepanbHbie y10OpEHUS Ha BallleM y4acTKe.

IIpakTuyeckas padora Ne6. «MuHepaJbHbIe y100peHU»

Tema 9. IIpou3BOACTBO HEOPTAHMYECKHUX BelIECTB U MX IPUMeHeHue. (24)

67 | XuMuyecKas TEXHOJIOTHs Kak Hayka. [[pon3BoacTBO 1
MIPUMEHEHUE CEPHOU KUCIIOTHI.
68 | O6o0mieHue u cucTreMaTu3anus 3HaHUH 3a Kypc 9 kiacca




KanennapHo-TtemaTnyeckoe nJiaHHPOBaHHe

9 b kaacc

Ne | Ha3zBanue paszeina, TeMbl, ypoka [Hara nposenenus | I[Ipumedyanue
go [Tnan ®akT
IToBTOpEHME. (2u)
1 Crpoenue atoMa. Xumuueckas cBa3b. CTpOEHHE BELLIECTBA
2 OcHOBHBIE KJ1acChl HEOPraHM4YeCcKuX coennHeHuil. CBoiicTBa

BELIECTB
Pasnen 1. Teopernueckue OCHOBbI XMMUM. (16u4)
Tema 1. XuMnyeckue peaknuu ¥ 3aKOHOMEPHOCTH UX NIPOTEKAHUS.
(39)
3 DHepreTuka XMMHUECKUX peakuuid. TemnoBoii s ekt

peaxiuu.
4 CKOpOCTh XMMHUYECKOUN pEeaKIHH.
5 XHUMHUYECKOE PABHOBECHE
Tema 2. PactBopbl. Teopusi 3/1eKTPOIMTHYECKOH THCCONUALMH. (13uv)

6 [TonsiTre o pacTBopax. Teopuu pacTBOPOB.

7 BemecTBa 351eKTPOITUTHI U HEAJIEKTPOIIUTHI.

8 Juccomuanus KUCJIOT, OCHOBAaHUM U COJIEH.

9 CunpHbIE U cllabble AIEKTPOIUTHI

10 | Peaknum wonHOro oOMeHa. CBOIMCTBA HOHOB.

11 | Kucnotsl Kak 3J€KTPOJIUTHI

12 | OcHOBaHUSI KaK JIEKTPOIUTHI

13 | Comu ¢ mO3UIMi TEOPUU IIIEKTPOTUTHICCKON JTUCCOIHAIIIH
14 | 'uaponu3 comen.

15 | O6o0meHne 3HaHUK 0 KMCIIOTaX, COJISIX M OCHOBAHUSX B

ceere TO/]




16

IIpakTnueckas padora Nel. «Pemenne
IKCIIEPUMEHTAJIBHBIX 32124 110 TeMe JJIeKTPOJIUTHYeCKast
AUCCOLHALMS

17 | Pemenue 3anau. [lonroroBka Kk KOHTPOJIbHOM paboTe
18 | KonrpoanHas pagora Nel Ha Temy: « PacrBopsl. Teopus
IJIEKTPOJTUTHYECKOH THCCOHATTTIY.
Pazjen 2. DiieMeHTBI-HEMETAJJIbI U MX BaKHelIIUE cOeIMHEHHU. (32u)
Tema 3. O0mas XxapakTepucTHKa HEMETAJLIOB. (24)
19 AHaM3 KOHTPOIbHOM paboThl Nel.
DneMeHThI-HEMETaIIbI B iepruoanyecko cucreme J1.1.
Menneneesa.
20 Kpucrammmaeckoe crpoeHue U GU3HKO-XUMHUICCKUE
cBoiicTBa HeMeTaoB. CoeTMHEHHS] HEMETAIIIOB
Tema 4. Iloarpynmna Kucjiopoaa u ee TANHYHbIE IPeACTABUTEIH. (69)
21 OO01as xapakTepUCTHKa HEMETAJJIOB MOATPYIIIbI
KHCIIOPO/1a U MX IIPOCTHIX BEIIECTB.
22 Kucnopon. O30H. KpyroBopot kuciopoaa B mpupojie
23 Cepa Kak IpoCTOE BEMIECTBO. AJUTOTPONHS, CBOMCTBA U
MIPUMCHECHHE CEPHI.
24 CepoBogopoa. Cyibdumbt
25 Kucnopoaconepxkaimue coenunenus cepoi(lV).
26 Kucnoponconepxkanue coequaenus cepsi( V1) Kpyroopor
CEepBI B IPUPOJIE. DKOJIOTHUECKUE TIPOOJIEMBbI, CBSI3aHHBIC C
cepoit
Tema 5. Iloarpymnmna azora u ee THINMYHbIE PEACTABUTEJIH. (84)
27 OO01mas XxapakTepuCTHKa JIEMEHTOB MOATPYIIIBI a30Ta.
28 A3OT KaKk XMMHUYECKH JIEMEHT U MPOCTOE BEIIECTBO
29 Ammuak. Coau aMMOHHUS.
30 IpakTuyeckas padora Ne2. «IlosryueHue aMmmuaka u
ONBITHI C HUM)
31 Okcuabl a30Ta




32

A30THas KUCJI0Ta, HUTPAThI

33 docdop — 37IEMEHT U TPOCTOE BEIIECTBO.

34 Kucnopoaconepxamue coequnenus pocdopa. Kpyrosopor
dbocdopa B mpupoe

Tema 6. Iloarpynmna yruepoaa. (74)

35 OO61as xapakTepuCcTHKa 3JIEMEHTOB MOATPYIIIbI yIiIepoa.
Yraepoa — nIpocToe BEeIecTBO.

36 Okcupl yriaepoaa

37 YronbHast KUCIIOTa U €€ COJH.

38 IIpakTnyeckas padora Ne3: « [Tosryyenue okcuaa
yriaepoaa (1V) u uzyuenne ero cpoiict. PacnnoznaBanue
Kap0OHATOBY.

39 Kpewmnuii u ero coricrBa. CoelMHEHUS KPEMHUSIL.
CunukatHasi IPOMBIIUIEHHOCTb.

40 O060011IeHNEe U cCUCTEMATHU3aIMs 3HAHUH 110 TeMaM 5-6.
Pemenne 3agau

41 KonTposbnas padora
Ne 2 «D1eMeHThI-HEMETAJUIbI U MX BaKHel1me
coeIMHEeHHD».

Tema 7. OOmme cBeeHusi 00 OPraHMYECKUX COeTMHEHUSIX. (99)

42 AHanu3 KOHTPOJIbHOM paboThl Ne2.

Opranuyeckasi XUMUsL — OTPACITb XUMUYECKOW HAYKH.
Oco0eHHOCTH cOCTaBa U MHOT00Opa3ne OpraHn4ecKux
COCTUHEHUH.

43 IIpakTuyeckas padora Ned. «Onpenesnenue
KAa4eCTBEHHOI'0 COCTABA OPraHUYeCcKOro BellecTBay.

44 Teopus xumnueckoro crpoenust A.M.bytneposa

45 [TonsiTHe 0 MpeAENBHBIX YTIIEBOAOPOIaX. AJKAHBL.

46 duznyecKkue ¥ XUMUIECKHE CBONCTBA 1 IPUMEHEHHE
AIKaHOB.

47 HemnpenenbHbie yrieBogopoabl. ANKEHBI. AJTKUHBI.

48 Kucnopoaconepxkaiue opraHuueckue coequHeHus. CoupThl.




49

KapOoHOBBIE KHUCIIOTHI.

50 buonornuecku Baxkabie coeqHeHUA. OOIIHE MpeCTaBICHUS
0 Oeiskax, )KMpax U yrieBoJax.

Pazngen 3. Mera/Libl. (134)

Tema 6. O01Me cBOMCTBA MeTAJLJIOB. (3u)

51 [TosoxkeHue 3J1eMEHTOB — METAJLIOB B Ta0muie MenaeineeBa
1 0COOEHHOCTH CTPOEHUS UX aTOMOB.

52 MeTtauibl — MPOCTHIC BEIIECTBA, UX KPUCTATUIMUECKOE
CTpOoeHHE U (PU3UKO-XMMHYECKUE CBOMCTBA

53 CmutaBsl. Koppo3ust METaioB U CIUTaBOB

Tema 7. MeTra/iibl rJ1aBHBIX U NOOOYHBIX MOATPYIIIL. (10u)

o4 OO0m1as XxapakTepUCTUKA CTPOEHUS aTOMOB XUMHUYECKUX
9JIEMEHTOB U MIPOCTHIX BEIIECTB IETOYHBIX METAJIIOB

55 XHUMHYECKUE CBOMCTBA U TPUMEHEHHUE MICIIOYHBIX METAIIIOB
Y UX COCAUHEHM. Posib HATpUS 1 Kausi B OPraHU3ME
YyeJIoBeKa.

56 OO01mmas xapakTepuCTHKa SJIEMEHTOB TJaBHOM MOATPYIIIIBI
BTOPOM I'PYIIIIBI.

57 DU3NKO-XUMUYECKHE CBOMCTBA MAarHUs, KaJIbIIAI UX
OCHOBHBIX coeluHeHui. PacripocTpaneHue u posib METaIoB
IlA-rpynnst B mpupose. OO1iee noHsATHE O )KECTKOCTH
BOJIBI.

58 Amromunuii. Bakueiiiire coequHEHNS alIIOMAHUS

59 Meramnsi- d-31mementsl. XKeses3o — npencraButens d-
DJIEMEHTOB.

60 Bakueiinme coeqUHEHMS Kee3a.

61 IIpakTyeckas padora NeS. «Pemenue
IKCMEPUMEHTAIBHBIX 33124 N0 TeMe «MeTaLIb»».

62 O0001IeHre U cucTEMAaTH3alMs 3HAHUHA 110 TeMe «MeTalbDy




63

KonTpoubHnasi pabora Ne3 Ha Temy: «MeTtaniabb.

Paznen |V. XumMus u )KU3Hb. (54)
Tema 8. YestoBek B MHupe BelIeCTB. (3u)
64 AHaM3 KOHTPOIBHOM paboThl Ne3.

Bemecta, BpeaHble 1JI 310POBbS UEIIOBEKA U OKPYKAIOLIEH

cpensl. [Tomumeps! U KU3HD
65 XUMHUS U 3J0pOBBE UEIOBEKA
66 MunepaiibHbIe y0OpEHUs Ha BallleM y4acTKe.

IIpakTuyeckas padora Ne6. « MuHepaabHbIE Y100peHHS
Tema 9. IIpou3BoACTBO HEOPTraAaHMYECKHUX BelIECTB U UX IPUMEHEHHE. (29)
67 XuMuyeckasi TEXHOJIOTHS Kak Hayka. [IpousBoacTBo u

MPUMEHEHHUE CEPHOU KHCIOTHI.
68 O0o01IeHre U cucTeMaTu3anus 3HaHWH 3a Kype 9 kiracca
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