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COILEPKAHHUE

1 paznen [Inanupyemblie pe3ynbTaThl OCBOCHHUS Y4eOHOTO MaTepuaa 1-6 cTp.

2 paznen Copaeprkanre yaeOHOTO TIpeIMeTa 6-10 ctp.

3 pazaen TemaTudeckoe MjIaHUPOBAHKE 10-13 c1p.
1 paznen

I[lnanupyemMble pe3yabTaThbl OCBOCHHS Y4eOHOH MPOrpaMMbI 10 KYpCy
«Xumusa» B 9 KJj1acce ¢ BHyTPUIIPeAMETHBIM MO/1YJIEM
«Ilepunonnyecknii 3akon /. U. MenaesieeBa — 0CHOBHOM 3aKOH XMMUM»

Hannast pabouas mporpamma «Xumus» U1 9 Kimacca coCcTaBIieHa Ha OCHOBE aBTOPCKOU MPOTPaMMBI
O.C. Tabpuensna (I'abpuensn O.C. mnporpamma Kkypca xumuum ans1  8-11  kmaccoB
obmieoOpaszoBarenbHBIX yupexaeauid M: JIpoda, 2010 r).

PaGouas mporpamMmma pa3paboTaHa B COOTBETCTBHH ¢ yueOHUKOM «Xumus. 9 knace». Atop: O. C.
labpuensa. M.: «/Ipodar, 2019.

[TporpaMmMa mpeaycMaTpuBacT BO3MOXKHOCTh M3ydeHHUs: Kypca «Xumusi» B 9 kiacce B 00béme 2
yueOHBIX 4yacoB B Henento. KommdecTBo yueOHbIi yaco B rox — 70 u.

[MpeamerHbie

Yyamuiicss Hay4YuTCs:

* ONKCHIBATh CBOMCTBA TBEPIBIX, JKUIKHUX, ra3000pa3HBIX BEIIECTB, BBIIETSAS MX CYIICCTBEHHBIE
MIPU3HAKU;

* XapaKTEepU30BaTh BEIIECTBA II0 COCTaBy, CTPOCHHUIO W CBOWCTBAM, YCTAaHABJIMBATH MPUYMHHO-
CJIIEJICTBEHHBIE CBSI3M MEK]ly JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

* PACKpBIBATh CMBIC] OCHOBHBIX XWUMHYECKHUX TMOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHI
3JIEMEHTY, «IIPOCTOE BELIECTBOY, «CIOKHOE BEIIECTBOY, «BAJIEHTHOCTHY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY
XUMUH;

* 1300paXkaTh COCTaB MPOCTEUIINX BEHIECTB C IMOMOIIBID XHUMHYECKUX (OPMYIT M CYIIHOCTh
XMMHYECKHUX PEAKIUHI C TOMOIIBI0 XUMUYECKUX YPABHEHUI;

* BBIYMCIIATh OTHOCUTEIIbHYIO MOJIEKYISIPHYIO U MOJISIPHYHO MAacChl BEILIECTB, a4 TAKKE MAaCCOBYIO
JIOJIF0 XUMHYECKOTO 2JIEMEHTA B COEUHEHUAX I OLIEHKH UX MPAKTUYECKOW 3HAYNMOCTH;

* CPaBHUBATH 10 COCTABY OKCHUJIbI, OCHOBAHUS, KUCIOTBI, COJIU;

* KJIacCU(UIIMPOBATH OKCUIBI U OCHOBAHUS 10 CBOMCTBAM, KHCIIOTBI U COJIH 110 COCTABY;

* TI0JTL30BATHCS JIAOOPATOPHBIM O0OPYOBAHHEM M XUMHYECKOU IMOCYI0H;

* POBOJIUTH HECIIOKHBIE XUMHUECKHUE OMBITHI M HAOTIOJCHHS 32 U3MEHEHUSMU CBOMCTB BEIIECTB B
mpolecce WX TMpeBpallleHui; coOmoaaTh TMpaBUia TEXHUKH O€30MacHOCTH TMPH  IPOBEICHUU
HaOJIIOICHUI 1 OIBITOB;

* pa3nuyaTh HKCIEPUMEHTATBHO KHCJIOTHl M MIENOYM, TOJB3YSACh WHAMKATOPAMH; OCO3HABATh

HE00XO0AMMOCTh COOJIOJICHHS Mep 0€30MaCHOCTH IPY OOPAIIEHUH C KUCIOTaMHU U IIEI0YaMH.



* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menpaeneena;

* ONUCBHIBATh M XapaKTepU30BaTh TAOIMUYHYIO (OpPMY MEPUOIUYECKON CHUCTEMBI XHMHUYECKUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIIEp U PACIpPEICIICHUE YMCIIA AJIEKTPOHOB MO SJIEKTPOHHBIM
CJIOSIM aTOMOB XMMMUYECKHX 3JIEMEHTOB MAJIbIX MEPUOJOB MEPUOJUYECKON CUCTEMBI, a TAKKE KU U
KaJIbLIMS;

* pa3iMyuaTh BHUJIBI XWMHUYECKOW CBSA3U: HOHHYIO, KOBAJICHTHYIO IMOJSPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METAJUTUYECKYIO;

* U300pakaTh AJIEKTPOHHO-MOHHBIE (OPMYJIbI BEIIECTB, OOPAa30BAHHBIX XUMHUYECKHUMH CBS3SIMU
pa3HOro BUAA;

* BBISIBJISITH 3aBHCUMOCTh CBOWMCTB BEIIECTB OT CTPOCHUS UX KPUCTAUIMYECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJUNTMYECKUX;

* XapaKTepu30BaTh XUMHUUYECKHE JIEMEHThI U UX COCIMHEHMS Ha OCHOBE IOJIOKEHUS HJIIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE W MHUPOBO33PEHUECKOE 3HAYCHHE NEPHOJUYECKOrO 3aKoHA U
MEPUOIMYECKON CUCTEMBbI XUMHUYeCcKuX anemMeHToB JI. V. MenneneeBa; * OOBSCHATh CyTh XMMHUYECKUX
MIPOLIECCOB U WX MPUHIUIHAIBLHOE OTJINYUE OT (PU3NYECKUX;

* Ha3bIBaTh [IPU3HAKHU U YCIIOBUS IPOTEKAHUSA XUMUYECKUX PEAKLIUI;

* YCTaHABIIUBATh MPUHAICKHOCTh XUMUUYECKONW PEaKIMU K OMpPENeIEHHOMY THITY MO OJHOMY U3
KJIACCU(PMKAIIMOHHBIX MPHU3HAKOB: 1) IO YMCIIYy M COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEaKIIMH
(peakuuu COENWHEHUs, Pa3lIOKEHHUs, 3aMEUIeHUs U OOMeHa); 2) MO0 BBIICICHHUIO WM MOTJIOUICHUIO
TETUIOTHI (PEaKiuu SK30TEPMHUUYECKUE W SHAOTEPMHUYECKHE); 3) M0 U3MEHEHHUIO CTeNeHEH OKHCIIeHUs
XUMHUYECKUX AJIEMEHTOB (PEaKIMM OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC); 4) MO 0OpaTUMOCTH TIpoliecca
(peakiuu oOpaTUMBbIE U HEOOPATHUMBIE);

* COCTaBJIATh YPAaBHEHUS SJIEKTPOJMTHUYECKOM AUCCOLMAIIMU KHUCIOT, LIEJI0UYel, COJIeH; MOJHbIE U
COKpalI€HHbIE MOHHBIE yYpaBHEHUS peakiuii oOMeHa; ypaBHEHHUS OKUCIMTEIbHO-BOCCTAHOBHUTEIHHBIX
peakuuii;

* IPOTHO3UPOBATH MPOYKTHl XUMHUYECKUX PeaKIuii 1o (opMyaaM/Ha3BaHUSIM UCXOIHBIX BEIIECTB;
OTIpeeTISATh UCXOAHBIE BEIIEeCTBA M0 (hopMyaam/Ha3BaHUSM MIPOTYKTOB PEAKIUY;

* COCTaBJIATb YpPaBHEHUSI PpPEAKIUM, COOTBETCTBYIOIIMX IOCJIEAOBATEIHOCTU («IIETIOYKE))
MpEeBpaIICHN HEOPTAaHUIECKUX BEIIECTB PA3TUIHBIX KIJIACCOB;

* BBISIBJISITh B TPOIECCE OKCIEPUMEHTA TMPHU3HAKH, CBHJCTEIBCTBYIONIME O TPOTEKAHUH
XUMHUYECKOHN PEaAKIUU;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU J10JIEH PACTBOPEHHOTO BEILIECTBA;



* ONpEeAETATh XapakTep Cpelbl BOJHBIX PAaCTBOPOB KHMCJIOT M IIEJIOYEH MO U3MEHEHUIO OKPACKU
MH/INKAaTOPOB;

* IPOBOJIUTh KAYECTBEHHbIE PEAKIMH, OATBEPKIAAIOIINE HAJUUYUE B BOJHBIX pacTBOpax BELIECTB
OTJIEJIbHBIX NOHOB

* ONpeAeATh IPUHAMICKHOCTh HEOPraHMYECKMX BELIECTB K OJHOMY U3  HM3y4YEHHBIX
KJIaCCOB/TPYIII: METAJLJIbl U HEMETAJLIbI, OKCHJIbl, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (HOPMYJIbI BEIIECTB 110 UX Ha3BAHHSM;

* OIIPEJIEISTh BAJIGHTHOCTD U CTEIIEHb OKUCIIEHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJISATh (OPMYJIbI HEOPraHUYECKUX COCTUHEHUH 10 BAJIEHTHOCTSM U CTENEHSM OKHCIEHHS
JIEMEHTOB, a TaKXKe 3apslaM MOHOB, YKa3aHHbIM B TaOJMIle PacTBOPUMOCTH KHCIIOT, OCHOBAaHHM U
COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS! (PH3MUECKUX U XUMHYECKUX CBOWMCTB IMPOCTHIX BEIUIECTB
(MeTaJIJIOB M HEMETAJUIOB) U MX BBICHUIMX OKCHIOB, 0Opa30BaHHBIX 3JIEMEHTAaMH BTOPOTO U TPETHETO
NIEPUOJIOB;

* Ha3bIBaTh OOIME XMMHUYECKHE CBOMCTBA, XapaKTEpHblE MJii TIPYNI OKCUIOB: KHUCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOWCTBA, XapaKTEPHbIE Ul KaX/10T0 U3 KJIACCOB HEOPraHHMUECKUX
BEIIECTB: KUCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH NPHUMEPHl pEaKLUi, MOATBEPKAAIOIMINX XHUMUYECKHE CBOWCTBA HEOPTaHWYECKUX
BEMISCTB: OKCHJIOB, KMCIIOT, OCHOBAHHI U COJIEH;

* OIIPENENATh  BELIECTBO-OKUCIUTENb W BELIECTBO-BOCCTAHOBUTENb B  OKHCIUTEJIBHO-
BOCCTAaHOBUTENIbHBIX PEAKLUX;

* COCTaBJIATh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIN OaaHCc (11 M3YyYEHHBIX peakuui) 110
MIPE/IJIOKEHHBIM CXeMaM peaKiuii;

* IPOBOJINTH J1a0OpPaTOPHBIE OMBITHI, MOATBEPKAAIONINE XUMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB

HCOPTraHNYCCKUX BCILCCTB,

Yyammiicst MOJyYUT BO3MOKHOCTh HAYYUTHCSH:

* IPaMOTHO 00paIIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM KU3HMU;

* OCO3HaBaTh HEOOXOAMMOCTH COOJIFOJICHUS TPABHI JKOJIOTUYECKH O€30MacHOr0 IMOBEJACHHS B
OKpY>Karoller NpUpOIHON CPEE;

* IOHUMAaTh CMBICT M HEOOXOJAUMOCTb COOJIIOICHHS MPEANMCAHUNA, TTPEIIaraéMbIX B HHCTPYKITUAX

I10 UCITIOJIb30BAHUTO JICKAPCTB, CPCACTB OBITOBOI XUMHUH H Aap.;



* UCTOJIL30BaTh npuoOpeTEéHHbIE KJIIOYEBEIC KOMIIETEHTHOCTH npu BBINIOJTHCHU T
HCCTIEOBATEIIbCKUX TPOCKTOB IO HM3YYCHHIO CBOWMCTB, CIIOCOOOB TIONYYECHHS W PACIO3HABAHHS
BEIIIECTB;

* pa3BUBAaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, WCIIONB3YSl CPEJICTBA YCTHOM M MHCHbMEHHOMN
KOMMYHHUKAITUU TIPH paboTe C TEKCTaMH YYEOHWKA M JIOMOJHUTEIBLHON JIMTEPaTypOM, CIPaBOYHBIMU
TaOJIMIIaMH, MPOSBIISATh TOTOBHOCTh K YBAXXEHHUIO WHON TOYKH 3pPEHUS MPU OOCYKICHUH PE3yIbTaTOB
BBITTOJIHEHHON pabOTHI;

* OOBEKTHBHO OIIEHUBATh WH(OPMAIMIO O BEMIECTBAX M XHMHUYECKUX MPOIECCaX, KPUTUUICCKH
OTHOCHUTBCSI K  TICEBJOHAYyYHOH  WHGOpMAIMH, HEIOOPOCOBECTHOM  pekiaMme, Kacaromiencs
KCIOJIb30BaHUS PA3IMYHBIX BEIIECTB.

* 0OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH JJI MPAKTHUECKOU JIEATETbHOCTH YETIOBEKA;

* ONUCHIBATH MU3YYCHHBIEC OOBEKTHI KAK CHCTEMBI, TPAUMEHSISI JIOTUKY CHCTEMHOTO aHAIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJAMYECKON CHUCTEMbl XMMUYECKUX SJIEMEHTOB MJIs
O0OBSCHEHHS M MPEIBUJICHNS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BuBaTh MH()OPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIUIYOJICHUs 3HAHUN 00 MCTOpHH
CTAHOBJICHUS! XMUMHYECKOW HAyKH, €€ OCHOBHBIX IMOHSATHUN, MEPUOJUYECKOTO 3aKOHA KaK OJIHOTO M3
BAKHEWILIMX 3aKOHOB MPUPO/IbI, a TAK)KE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKH.

* COCTaBJIATh MOJIEKYJISIPHbIE W TIOJIHBIE MOHHBIE YPAaBHEHHS IO COKpPAlIEHHbIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJIUTH TPUMEPHI PEAKIUH, TOATBEPKIAIONINX CYIIECTBOBAHUE B3aMMOCBSI3H MEXIY
OCHOBHBIMH KJIACCAMHM HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YyJIbTAThl BO3ACUCTBUSA PA3NUYHBIX (AKTOPOB HA H3MEHEHHE CKOPOCTH
XMMHYECKON PEaKInu;

* IPOTHO3UPOBATh PE3YJIHTAThl BO3JECHUCTBHS PA3TUYHBIX (PAKTOPOB HA CMEINICHHE XWMHYECKOTO
paBHOBECHS.

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

* IPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIHTEIbHBIE MM BOCCTAHOBHUTEIILHBIC
CBOMCTBA C YUETOM CTENEHEW OKUCIIEHUS 3JIEMEHTOB, BXOJSIIMX B €r0 COCTAaB;

* BBISIBJISITh CYILIECTBOBAHME T€HETUYECKOW B3aMMOCBSI3M MEX]Y BEUIECTBAMU B PSIY: MPOCTOE
BEILIECTBO — OKCUJT — TUAPOKCH]] — COJIb;

* OPraHU30BbIBATh, MPOBOJIUTH YUYCHHUYECKHE TPOEKTHl 10 HCCIEJOBAHUIO CBOWCTB BEIIECTB,

HMCIOIUX BAXKHOC MMPAKTHICCKOEC 3HAUCHUC.

MeTanpeamMeTHble pe3yJabTaThl
PeryasitTuBHble:
e [IpuHuMaTh MO3HABATEIBHYIO 1IEJb.



CocCTaBiIsITh IUIaH U IOCIEN0BATEILHOCTE TEUCTBHIA.
e Cnuyath cBOM crioco0 ACHCTBUIL ¢ ATATIOHOM.
BHOCHTD KOppEKTHBBI M JONOJHEHHS B CIIOCOO CBOMX JACHCTBHHA B ClIydae pacXOKICHHUS
3TaJIOHA, PEAIbHOTO JEUCTBUU U €0 IPOIYKTA.
e OueHuBaTh JOCTUTHYTBIN PE3YIbTAT
ITo3HaBaTe/IbHBIE!
BoIpaxxaTh CMBICIT CUTYaLIMU PA3JIMYHBIMU CPEICTBAMM.
Boiaensate 1 GopMyaupyIOT O3HABATENIBHYIO 1IETb.
Ocy1ecTBISTh MOUCK U BBIEIEHNE HE00X0IUMON HH(OpMaLIUU.
e CTpyKTYypUpOBaTh 3HAHUS.
KomMMmyHuKaTuBHbIE:
e VYMeTh CllymiaTh U CIbIIIATh APYT ApYra.
e (C 10oCTaTOYHOM MOJHOTOM M TOYHOCTHIO BHICKA3bIBATh CBOM MBICIIA B COOTBETCTBUU C 33Jla4yaMu
1 YCIIOBUSIMM KOMMYHUKALIMH.
e Bcrymars B quaor, y4acTBOBaTh B KOJUICKTUBHOM OOCYKIIEHUH TIPOOIIEM.
[ToHMMAaTh BO3MOXHOCTh Pa3IMIHBIX TOYCK 3PCHUS, HE COBIAIAIOIINX C COOCTBCHHOM.

JInyHOCTHBIE:
Yyamuncs 10J:KeH:

3HAMb U NOHUMAMb: OCHOBHbBIC UCTOPUYECKHE COOBITHSA, CBA3aHHBIE C PA3BUTHEM XHMHUH U OOLIECTBA;
JOCTUKEHUSI B 00JacTU XUMHUHM U KYyJbTYpHbIE TpaJuLUU (B YaCTHOCTH, HayuHble TPaJMUILIMU) CBOEH
CTpaHbl; OOIIEMUPOBBIE JOCTUKEHHUS B 00JJACTH XMMUHU; OCHOBHBIE IPUHLIUIIBI U NPAaBUjIa OTHOILIEHUS K
IIPUPO/JIC; OCHOBBI 3JI0POBOT0 00pa3a KU3HU U 3/10pOBbECOCPEratoLNX TEXHOIOT A,

[IpaBUJIa TOBEACHMS B YPE3BBIYANHBIX CUTYyalUsAX, CBS3aHHBIX C BO3JEHCTBUEM Pa3JIMYHBIX BEILIECTB;
OCHOBHBIE TpaBa M OOS3aHHOCTH I'paKAaHWHA (B TOM YHCJE YYallerocs), CBsI3aHHBIE C JIMYHOCTHBIM,
npoeccnoHaATBHBIM U KU3HEHHBIM CaMOOIIPEIETIEHUEM;

COLIMAJIbHYIO 3HAYMMOCTb U COZiepKaHue nMpodeccuil, CBA3aHHBIX ¢ XUMUEHH;

UCnbIMbBIEAMDb. YYyBCTBO T'OPAOCTH 32 POCCUMCKYI0 XMMHUYECKYIO HAayKy M yBaKCHHE K HCTOPUH €€
pa3BUTHA; YBaXXEHHE M TNPUHATHE JOCTH)KEHUH XMMHHM B MHpE; JHOO0OBb K IPUPOJIE; YBOXKEHHUE K
OKpYKaloIIUM (y4daluMmcsl, YUUTENIsIM, POAUTENSIM U Jp.) — YMEThb CIyIIaTh W CIBIIIATh MapTHEpa,
IIPU3HABATH MPABO KaKIOro Ha COOCTBEHHOE MHEHME, IPUHUMATh PEIICHUS C YU4EeTOM IO3UIHI Bcex
YYaCTHHUKOB; YyBCTBO IIPEKPACHOI'0 U ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BELIECTB U
UX MpeBpallleHui; CaMOyBa)KeHHUE U IMOLMOHAIBHO-TIONOXKHUTEbHOE OTHOLIEHHE K ce0e;

npu3zHaeamp: LEHHOCTb 370pPOBbS (CBOEr0 M JAPYTUX JIOJIEH); HEOOXOIMMOCTbh CaMOBBIPAKEHUS,
caMopealu3aluy, COUAIBHOIO IPU3HAHMNS;

oco3nagamsp: TOTOBHOCTH (MJIM HErOTOBHOCTh) K CAaMOCTOSITETIBHBIM IOCTYNKAaM M JCHCTBUSM,
OTBETCTBEHHOCTb 32 X PE3YyJbTaThl; FTOTOBHOCTh (MJIM HETOTOBHOCTh) OTKPBITO BBIPAXKaTh U OTCTaWBATh
CBOIO MTO3MIINIO U KPUTUIHO OTHOCUTBCS K CBOUM ITOCTYIIKAM;

nPOABNAMY: HKOJIOTUUYECKOE CO3HAHUE; HOOPOKENATeNbHOCTh, JOBEPHUE U BHUMATENBHOCTh K JIIOJSIM,
TOTOBHOCTb K COTPYIHHYECTBY M JApYykOe, OKa3aHWIO TIOMOIIM TeM, KTO B HEW HYyXIaeTcs;

000OIICHHBINM, YCTOWYMBBIH W W30MpaTCNbHBIA TO3HABATENbHBIH HMHTEPEC, HWHUIHMATUBY U
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1r0003HATENILHOCTh B M3YYCHUH MHpa BEHICCTB U PEaKIHMii; [eJICYCTPEMICHHOCTh U HACTOHYMBOCTD B
JTOCTHXKEHUH IeJIel, TOTOBHOCTh K MPEOMOJCHUIO TPYJHOCTEH; YOEKIECHHOCTh B BO3MOXKHOCTH
MO3HAHUS TPUPOIBI, HEOOXOJUMOCTH Pa3yMHOI'0 HMCIOJIb30BaHUSL JOCTHXKEHMM HAyKH U TEXHOJOTHMA
JUTS pa3BUTHs OOIIECTBA,

yMemb: YCTAHABIMBATH CBS3b MEKAY LEIbIO U3YUCHUS XMMUHU U TEM, JUIS Y€ro OHa OCYIIECTBIIACTCS
(MOTHBaMH); BBITIOJIHATH KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aKIIIOYAIOIIYIOCS B KOHTPOJIE 32 MPOIIECCOM
HU3YyUCHUSA XMMHUHU U BHCCCHHUU HCO6XOI[I/IMBIX KOPPCKTUBOB, COOTBCTCTBYIOIIUX 3STallaM U cnocobam
M3YUYCHHUS KypCa XHMHH; BBIIOJHITH PETPOCICKTUBHYIO CaMOOIICHKY, 3aKJIIOYAOIIYIOCS B OIICHKE
npoliecca U pe3yibTaTa M3y4eHHs Kypca XMMHH OCHOBHOM INKOJIBI, TTOJBEJACHUM HMTOTOB Ha OCHOBE
COOTHECEHHSI IIeJIeH U pe3yIbTaToB;

CTPOUTH KXMU3HCHHBIC U HpO(bCCCI/IOHaJH)HI)IC IJIaHbI ¢ YU€TOM KOHKPCTHBIX COUHUAJIBHO-UCTOPHUYCCKHUX,
IIOJINTUYCCKUX U DOKOHOMHUYCCKUX yc.HOBHﬁ; 0CO3HaBaTh COOCTBEHHBIE IEHHOCTH U COOTBETCTBHUC UX
NPUHUMACMbIM B JKH3HH PELICHUSIM; BECTH TUAJIOT Ha OCHOBE PABHOIIPABHBIX OTHOIICHUN M B3aMMHOT'O
YBaXXCHUS; BBIICIATH HPABCTBCHHBIA aCHEKT MOBEACHUS W COOTHOCHTH TOCTYNKH (CBOM W JIPYTHX
JIIOI[GI\/JI) n CO6I>ITI/I$[ C IMPUHATBIMU J3TUYCCKUMHW HOPMaMH, B IMPCACIaX CBOUX BO3MOXXHOCTEN
HpOTHBOI[eﬁCTBOBaTB HeﬁCTBHﬂM U BJIUMAHUAM, MPCACTABIAIOUNIUM YIpoO3y KU3HHU, 3JO0POBBIO H

0€30I1aCHOCTH JUYHOCTHU U 06H_IGCTBa.

2 pasgen
Conep:xanue yueOHOro npeamera
Pabouas mporpamma paccmaTpuBaeT clieyrolee cojiepkanne y4eOHOro mMaTepuana
Pa3nen 1. BBenenune. O0masi XapakTepUCTHKA XUMHYECKHUX 3JIEMEHTOB M XHMHUYECKHX pPeaKkuuid.
Iepuoanyeckuii 3axon u Ilepuoanyeckas cucrema
xumMudeckux 3jieMmenToB JI. . Menaeieena.
XapakTepuCTHUKa 3JIEMEHTA 10 €ro MoJIoXKEeHHIo B [leproanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBoiicTBa OKCHIOB, KUCIOT, OCHOBAaHUM M COJIEH B CBETE TEOPUU DIIEKTPOIUTHUYECKOU
JUCCOIMAIIMN M OKHUCIICHHSI-BOCCTAaHOBIIEHUs. [loHATHE O MEepexXOAHBIX dJIeMEeHTax. AMQOTEPHOCTb.
l'enernueckuii psan nepexogHoro sieMmeHTa. llepumommueckuit 3akoH u Ilepuonnueckas cucrema
xumuyeckux anemeHToB JI. 1. MenaeneeBa. XumMuyeckass opraHu3anysi >KMBOM M HEXWUBOU MPUPOJBL.
XUMUYECKUN COCTaB s/ipa, MAHTUU W 3€MHOM KOpbl. XUMHUYECKHE BJIEMEHTHI B KJIETKaX >KUBBIX
OpraHu3MoB. Makpo- u MHUKpodTeMeHThl. (OO00O0IIeHHe CBEACHUNW O XUMHUYECKHX pEeaKIHUsiX.
Krnaccudukanus XuMHYECKUX PEaKIHid M0 pa3ITuYHBIM MPU3HAKAM: «UHCIIO U COCTaB PEarnpyrolnx 1
00pa3yIomuxcsi BEMIECTBY», «TEMIOBOU d(P(HEKT», «HAMpaBICHUE», «M3MEHEHHUE CTETCHEH OKHCICHUS
AJIEMEHTOB, OOpPa3yIOIIMX pEarupyrollrue BeEIIecTBa», «(a3za», «UCIOIb30BAHUE KaTallh3aTopay.

ITonsATHE O CKOPOCTU XUMHUUYECKOU peakuuu. DaKkTophl, BAUAIOIIKAE HA CKOPOCTh XUMUYECKUX PEaKLIMi.



Karanusaropel u karanu3. WHruburopsl. AHTHOKCHAAHTHL. OKHMCIMTENbHO-BOCCTAHOBUTEIbHbIC
peaknuu. Metos 3J1eKTpOHHOT 0 OanaHca.

JdemMoHcTpanuu.

Paznuuneie ¢opmbl Tabmuuer . M. MenneneeBa. Mojenu aTOMOB 3J1€MEHTOB |—3-T0 mepHoOIOB.
Mogenb cTpoeHHs 3eMHOro 1apa (IonepeyHblil pa3pes). 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PeaKkIuu
OT MPHUPOJIbI PEATUPYIOLINX BELIECTB. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON peakI OT KOHLUEHTpaluu
pearupyomux BeuecTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEeaKIMK OT IJIOLAAN COIIPUKOCHOBEHUS
pearupyomux BeUlecTB («KMISIIIUN CcI0i»). 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM peaklUuu OT
TeMIIepaTypbl pearupyromux BeIecTB. |'OMOreHHbI U reTeporeHHbll kaTanusbl. depMeHTaTUBHBIHN

karanu3. larubuposanue.

Paznen 2. MeraJuibl.
[Tonoxenue wmeramnoB B Ilepumoandeckoit cucreme xumuueckux asyemeHToB JI. M. Menneneena.
Meramumueckas KpUCTALTHYECKAs PEIIeTKa U MeTa/uIhdeckas XuMu4aeckas cBsai3b. O0mume pusnueckue
cBoiictBa MeTauioB. CIUIaBbl, MX CBOWCTBAa M 3HaueHHE. XHMMHUYECKHE CBOICTBA METAJUIOB Kak
BOCCTAaHOBUTEJIEH, a TAKKE B CBETE UX IMOJ0KEHUS B JIEKTPOXUMUYECKOM PSIAY HANPSHKEHU METAJIIOB.
Kopposus metannos u cnoco6sl 60ps0bI ¢ Hell. MeTtasuibl B mpupoje. OO01ire crocoObl UX MONTYYeHHUS.
O0masi xapakTepuCTHKA MIEJOYHBIX MeTaI0B. Metaiel B mpupone. OOmme crnocoObl ux
nonydeHusi. Ctpoenne atoMoB. [llenounbie MeTalIbl — MPOCTHIEC BelecTBa. BakHelne coenTMHeHUS
HIEJIOYHBIX METAJIJIOB — OKCH/JIBI, TUJIPOKCUIBI M COJIH (XJIOPHIBI, KapOOHATHI, CyIb()aThl, HUTPATHI), UX
CBOICTBA U MPUMEHEHUE B HAPOAHOM X03siicTBe. KanuitHbie ynoOpeHus.
O0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM nmoaArpynns! II rpynner.
Crpoenue aromoB. lllenounozemenbHbIE METaUIBI — MPOCTHIE BellecTBa. BakHeline coeauHeHus
[IEJIOYHO3EMETbHBIX METAJIOB — OKCHJIbI, TUJIPOKCUIBI M COJHU (XJOpUIbI, KapOOHATHI, HUTPATHI,
cynbdatsl, pocdaThl), UX CBOWCTBA U MPUMEHEHHE B HAPOJTHOM XO3HCTBE.
AJIIOMUHHH.
Crtpoenue atoma, GU3MYECKHUE U XUMUUYECKHE CBOMCTBA MPOCTOro BemiecTBa. CoequHEHUs aTFOMUHUS
— OKCHJI W THUIPOKCHZI, WX aMm(OoTepHbIN Xxapakrep. Baxueimme conu amomuHus. [Ipumenenue
aJIIOMUHUS U €70 COCIUHEHMI.
Kene3o.
Crtpoenue aroma, (pu3ndeckue U XMMHUYECKHE CBOICTBa MPOCTOro BellecTBa. | eHeTnYeckue psbl Fe*?
u Fe™.
Baxueiiimune conu xene3a. 3HaUeHHUE jKelle3a U €r0 COSAUHEHUN JIsl IPUPOIbl U HAPOIHOTO XO35HCTBA.

JdeMoHcTpanum.



OO0pa3ipl MIENOYHBIX W MICIOYHO3EMENbHBIX MeTaiuioB. O0Opasibl crutaBoB. B3anMopeiicTBue HaTpus,
JUTHS U KaJblMsl ¢ BOAOW. B3ammoneicTBHe HaTpus W MarHusi ¢ KUCJIOpoAoMm. B3aumoneicTBue

MeTaiIoB ¢ HeMeTaiamu. [lonydyenue runpokcunos xenesa (I11) u (IID).

Pasznea 3. [IpakTukym. CBoiicTBa MeTAJLJIOB M UX COeTUHEHUIA.
[Tpaktrueckas Ne 1. «OcyIiecTBiIeHHE IIENOYKH XUMHYECKUX MTPEBPAIICHUI».

[Tpaktuueckast Ne 2. «[ToxydeHue u CBOMCTBA COSAMHEHUN METAIIJIOBY.

Pazpen 4. Hemeranbl.
OO01as xapakTepruCTUKa HEMETAJUIOB: NoJokeHue B [lepuoanueckoit cucreMe XUMUYECKUX 3JIEMEHTOB
. V1. MenneneeBa, CTpOEHUS aTOMOB, 3JIEKTPOOTPULIATENBHOCTH (D0) Kak Mepa «HEMETAINIMYHOCTH,
psan 90. Kpucrammueckoe CTpOEHHE HEMETANIOB — MPOCTHIX BelecTB. AjuioTponus. dusnueckue
CBOMCTBA HEMETAJIOB. OTHOCUTEIBHOCTh OHATHI «METaJ» U «HEMETAILI».
Boapopoa. llonoxkenue Boaopona B llepuoanyeckod cucreMe XuUMHYECKUX syemeHtoB J[. H.
MenpeneeBa. CtpoeHre aTomMa UM MoOJIeKyJabl. DU3MYECKHME U XMMUYECKUE CBOMCTBA BOJOpOJA, €ro
[I0JIy4YE€HHUE U IPUMEHEHHE.
Bona.
Crpoenue Monekynbl. Bogopoanas xumuueckas cBA3b. Du3nueckue CBOWCTBA BOAbL. AHOMAIUU
cBOMCTB BoAbl. ['uapoduibHble U THIpodoOHBIE BelecTBa. XUMUYECKHE CBOMCTBA Bobl. KpyroBopoT
BoAbl B Impupone. Bomoounctka. Anspanus BoAbl. bbiToBble (QuIbTpEl. MuHepalbHbIE BOJBIL.
JluctunnupoBaHHas BOJA, €€ IOJyUYEHUE U IPUMEHEHHUE.
O0mas xapaKkTepucTHKA rajJoreHoB.
Crpoenue atoMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEIUHEHUS TaJOr€HOB, UX CBONCTBA.
Kparkue cegenust o xmope, Opome, prope u ione. [IpumMeHeHne TaJOT€HOB U WX COCIWHEHUU B
HapOJHOM XO3sIHCTBE.
Cepa.
CtpoeHue aToma, aJuTOTPOIIHS, CBOMCTBA U TIPUMEHEeHHe poMOuyeckoit cepbl. Okcupl cepsl (IV) u (V1),
WX TOJNy4YeHHe, CBOMcTBa U mpuMeHeHue. CepHasl KHCIOTa U €€ COJM, UX NMPUMEHEHHE B HapOJHOM
xo3sucTBe. [Ipon3BoACTBO CEPHOM KHUCIIOTHI.
A3orT.
CtpoeHue aromMa W MOJEKYJbl, CBOWCTBa NPOCTOTO BemleCTBA. AMMHAK, CTPOCHHE, CBOMWCTBA,
noydeHue u npumeHenue. Com aMMOHHUS, BX cBoMcTBa U puMenenne. Okcuapl azota (I11) u (IV).
A30THas KMCJOTa, €e CBOWCTBA M NMpUMeHeHue. HuTpaThl U HUTPHUTHI, MMpodiieMa MX COJEepKaHUs B
CeNIbCKOX 035 CTBEHHOM MPOAYKIIMH. A30THbIE y100pEHUSI.

Dochop.



Crtpoenue aToma, auIOTPOMHs, CBOMCTBA Oemoro u kpacHoro docdopa, ux npuMmeHeHrue. OCHOBHBIC
coenuneHus: okcun ¢pocdopa (V) u oprodocdopHas kucnora, hocdarsl. DochopHbie YIOOPECHHS.
Yraepoa.

Crpoenue aToMa, aJuIOTPONHA, CBOWMCTBA Moaudukanuid, npumeHenue. Oxcunel yraepoga (II) u (IV),
UX CBOMCTBa M mpuMmeHeHue. KapOoHAThl: KalbIMT, COJA, MOTAIl, UX 3HAYEHHUE B MPUPOJEC U KUIHU
YeloBeKa.

Kpemnuuii.

CrpoeHue aroma, KpUCTAJUIMYECKUN KPEMHUH, ero cBoicTBa U npumeHenue. Okcup kpemuus (IV), ero
MPUPOJHbIE Pa3HOBUAHOCTU. CuHiIMKaThl. 3HAYEHUE COCIUHEHUW KpPEMHHSI B JKMBOW U HEXKHBOU
npupoae. [lonstue o CUIMKAaTHON MPOMBIIITICHHOCTH.

JdemoHcTpanmu.

OOpa3upl TajJoreHoB — MIPOCTBIX BellecTB. B3aumoneicTBUE TajoreHoB ¢ HATPUEM, C aTOMUHHUEM.
BriTecHenue xiopoM Opoma WM MOJa U3 PacTBOPOB MX colsield. B3aumozeiicTBue cepsl ¢ MeTaiaMu,
BOJOPOJIOM U KHUCIOPOJOM. B3aumopeicTBHe KOHIEHTPUPOBAHHOM a30THOM KHCIOTBHI C MEbIO.
[Tornomenue yriieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHHe Menu U3 €€ OKCHa yIieM.
OO0pa3ubl MPUPOIAHBIX COCTUHEHHUH XJIopa, cepbl, pochopa, yrirepoaa, kpemMuus. OOpa3Ibl BAKHEUIITUX
JUISL HAPOJIHOTO XO03sicTBa Cynb(paToB, HUTPATOB, KapOOHATOB, (hocdhaToB. OOpa3Ibl CTEKIIA, KEPAMUKH,

OEMCHTA.

Paznean 5. [IpakTukym. CBoiicTBa coelMHEHHIT HEMETAJLIOB.
[TpakTuueckas pabota Ne 3. «Pemienue skcriepuMeHTaIbHBIX 33/1a4 10 Teme «lloarpymma raioreHoB.

HpaKTI/IHGCKaH pa60Ta Ne 4. «Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «Honrpynna KHucJjaopoaay».

Pa3nes 6. O6001ieHne 3HAHNI 110 XMMMH 32 KYPC OCHOBHOM HIKOJIBI.
[lepuonnueckuii 3akoH u Ilepuonnueckass cucrema xumuueckux sneMeHtoB JI. WM. Menpeneesa.
@u3MUECKUil CMBICI MOPSIKOBOTO HOMEpa 3JE€MEHTa, HOMEPOB MEPUOA U TPYMIbl. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWMCTB DJIEMEHTOB M MX COCIMHEHHH B MEPHOJAX W TPyNIax B CBETE MPEICTABICHUN O
CTPOEHUHU ATOMOB JIEMEHTOB.
3HaYeHHE NEPUOJUYECKOTO 3aKOHA. BUIIBI XMMHYECKUX CBSA3€H M TUIBI KPUCTAUIMUECKHX PEIIETOK.
B3aumocBsi3p CTpoeHUsT U CBOWMCTB BemiecTB. Kiaccudukanus XUMUYECKHX PEaKIUil MO pa3IudHbIM
MpU3HAKaM (YHCIIO ¥ COCTAB PEArnupyromux U 00pa3yoNuXcs BEIIECTB; HATUINE
rpaHuIlbl pasaena (as; TerioBoi d¢GGeKT; M3MEHEHHE CTeNeHeld OKWCICHHUS aTOMOB; HCIIOJIh30BaHUE
KaTajan3aTopa; HampaBieHue mpoTekaHus). CKOpoCTh XUMUYECKUX peakiuidl  (aKTOpbl, BIUSIONINE Ha

HEC. O6paTI/IMOCTB XUMHUYCCKUX pCaKHI/Iﬁ U CIIOCOOBI CMCHICHUSA XUMHUYCCKOI'0O paBHOBCCHA.



HpOCTBIC N CJIOKHBIC BCUICCTBA. Meramnel 1 HemeTamisl. ['eHeTHUeCKHE paabl METaJlla, HEMCTAJLIa U

nepexoaHoro meramia. OKCHUIbl U TUIPOKCHIBI (OCHOBaHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCHIIBI),

coiu. UX cocras, kinaccudukanus U o0Ine XUMHUYECKHUE CBOWCTBA B CBETE TEOPHH JICKTPOIUTHYECKON

JTUCCOITUAIUH.
3 pazaea
TeMaTnyeckoe NJIAHNPOBAHUE
Ne Ne Ha3Banue TemMbl, ypoKa Kou- Kou-Bo Kou-Bo KoJu1-Bo yacos
n/m | ypoka BO npoBepoy- | Jadboparop- BHYTpHUIIpeMe
no 4acoB HBIX, HBIX, THOT0 MOYJIAA
TEMe KOHTPOJIb | NpaKTHYec- (30%)
HBIX padoT KHX padoT
Paznen 1. BBenenne. O0masi XapakTepuCTHKA XUMHYECKUX 3JIEMEHTOB U XUMUYECKUX PeaKkuuid.
IMepuonuyeckuii 3akon u Ilepuoanyeckas cucrema
xumudeckux jemeHToB . U. MenneneeBa (14 ).
1. 1. XapakTeprucTuKa XUMUYECKOTO 14
AJIEeMEHTa Ha OCHOBAHUHU €T0
nosioxxenus B [leprnoanyeckoit
cucreme
J. 1. MeHaeneena.
2. 2. CBolicTBa OKCHJIOB, KUCIIOT B CBETE 1y
TEOPHH JIEKTPOITUTHUECKOU
JIUCCOIUAIIMN U OKUCIICHUS -
BOCCTaHOBJICHMSI.
3. 3. CBoiicTBa OCHOBaHMII U coneil B ceeTe | 1 4.
TEOPHH IIEKTPOTUTHUECKOU
JIUCCOITUAIIAN U OKUCIICHUS -
BOCCTaHOBJICHMSI.
4, 4, BxoaHo#i KOHTPOJIb 3HAHUI. 1 4. 1.
5. 5. AmMoTepHbIe OKCHUIBI U THIPOKCHIBI. 1u.
6. 6. Ilepuoauueckui 14
3aKkoH u Ilepnonnueckas cucrema
. 1. Menneneesa B CBETE y4eHUS O
CTPOECHHUH aTOMA.
7. 7. «XuMHUecKas 14
OpTraHU3aIMS KUBOU U HEXKMBOU
IPUPOJIBIY.
8. 8. B/m. BukTopuna no teme «XKu3Hb 1u. 1.
JeaTenbHoCcTH Benukoro /1. U.
MenneneeBay.
9. 9. B/m. Ypok-cemunap 1 4. 1.
«lTepnognyeckuii 3aKOH — rIIaBHBIN
3aKOH XHUMHU.
10. 10. | Knaccudukamms 1u.
XUMUYECKUX PEaKLU MO pa3IuUHbIM
OCHOBAHUSIM.
11. 11. | [lonsiTHE O CKOPOCTH 14.
XMMHYECKON PEaKIuu.
12. 12. | KaTanu3aTopsl 1 HHTHOUTOPEI. 1 4.
13. 13. B/m. [ToBTOpHTENEHO-0000IIAFOIITHIT 14. 1.
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YPOK — BUKTOpPHHA.

14.

14.

KonTpoabsHas pabdora 1o pa3aeny
«BBenenuey.

14. 1.

Pa3nen 2. Meraisbl (14 4).

15.

B/m. Ilonoxenue
2JIEMEHTOB-METAJJIOB B
Ilepuonnueckoi cucreme

. . MenneneeBa 1 0COOCHHOCTH
CTPOCHHUSI X

aToMoB. Dusnyeckue

cBoiicTBa MeTauioB. CIIIABEI.

1 4.

16.

N

XUMHWYECKHUE CBOMCTBA METAIJIIOB.

14.

17.

B/m. Buxkropuna «Metasuibl B
npupoje. Oomue crocoOb! uxX
TIOJTYUCHUS.

1 4.

18.

Pemenne pacdyeTHsIX 3a1a4 €
MIOHATUEM MacCcoBas J0JI BBIXOAA

IIPOAYKTA.

19.

B/m. Ypok-cemunap «llonsitue o
KOPPO3UH METAJLIOB).

20.

B/m. lllemouynbic MeTaUIbI: OOIIAS
XapaKTEePUCTUKA, UCXOISl U3 UX
nonoxkenus B IICXD.

21,

COG[[I/IHGHI/IFI IICJI0OYHBIX METAJIJIOB.

14.

22,

B/m. lllenoyHO3€eMeENIbHBIE METAIIbI:
00111ast XxapakTepUCTHKA, UCXO/ISI U3 UX
nosoxxkeHus B [ICXD.

14.

23.

CoennaeHns ET0YHO03EMETBHBIX
METAaJUJIOB.

24,

10.

B/m. AnmtomuHMiA — nepexoHbIi
DJIEMEHT, HCXO/S U3 MOJI0KCHHS B
[ICXD. dusnueckre U XUMAYECKHE
cBolicTBa amomuHus. [lonyuenue u
MIPUMEHEHUE ATFOMUHUS

25.

11.

CoennHeHnsa allOMUHAS —
OKCHJT ¥ THIIPOKCH/I, X aM(OTCPHBIHA
XapakTep.

26.

12.

B/m. XKenezo —snement VIII rpymmst
no0ouHo# noArpymnmel. duznueckue u
XUMUYECKHUE CBOMCTBA JKelle3a.
Haxoxnenue B mpupoe.

27.

13.

[ToBTOpUTENHEHO-0000MIAIOIIHI 1O
TeMe «MeTaby.

1 4.

28.

14.

IIpoMe:KyTOYHBIH KOHTPOIb
3HAHU.

1 4. 1.

Paspnen 3. [IpakTukym. CBoiicTB

a MeTa/UI0B U UX coeMHeHul (2 ).

29.

B/m. IlpakTnueckas Ne 1.
«Ocyl11ecTBIEHUE LIETTOUKU

XUMHUYECKHUX MIPEBPAIICHUIT.

14. 1.
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30. 2. B/m. IlpakTuueckast Ne 2. 1u.
«lTonyueHue 1 CBOMCTBA COEAMHEHHI
METAIIJIOBY.

Pa3nen 4. Hemeranasl (25 4).

31. 1. B/m. Obmias xapakTepucTuka 1u.
HEMETAJUIOB, MCXOJS U3 UX
nosnioxenus B [ICXD.

32. 2. OO0me XMMHYECKUE CBOMCTBA 14,
HEMETAaJUIOB.

Hemerannsl B ipupoie U cCiocoObI uX
MOJIyYCHUSI.

33. 3. Bonopon. 1y,

34. 4, Bona. 14,

35. 5. B/m. T"anorensl: oOrmast 1u.
XapaKTepUCTUKA, UCXOIS U3 UX
nosioxenus B [ICXD.

36. 6. CoenuHeHNs raIoreHoB 14.

37. 7. B/m. Kucnopon, ucxons u3s 1u.
nosnoxkeHus B [ICXD.

38. 8. B/m. Cepa, ee pusndeckue u 1u.
XUMHUYECKHE CBOMCTBA, UCXOJS U3
nosioxenus B [ICXD.

39. 9. CoelMHECHUS CePHI. 14,

40. 10. | CepHas kucnora Kak sjiekrponuruee | 1 4.
COJIH.

41. 11. CepHas KuC0Ta, KaK OKUCIHUTEIb. 14.
ITony4yeHnue u npuMEHEHNE CEPHOU
KHCIIOTHI.

42. 12. B/m. Kucnopon, ucxons u3 1 4.
nonoxenus B [ICXD.

43. 13. | B/m. Cepa, ee pusnueckue u 1u.
XUMHUYECKHE CBOMCTBA, UCXOJIS U3
nosioxenus B [ICXD.

44, 14. | CoenuHeHus cephl. 14,

45. 15. | CepHas kuciora Kak 3JeKTponutruee | 1 4.
COJITH.

46. 16. CepHas KUCOTa, KaK OKUCIHUTEIb. 1 4.
ITony4yenue u npuMEHEHUE CEPHON
KHCIIOTHI.

47. 17. | B/m. ®ocdop, ucxons U3 moJ0KECHHS 1u.
B [ICXD.. Coequnenus docdopa.

[Tonsitre o pochopHbIX y10OpeHUIX

48. 18. | B/m. Yruepoa, ucxons U3 NoJI0KEHUS 14.
B [ICXD.

49, 19. | Okcuasl yraepoja. 14,
50. | 20. | YrompHas KMCJIOTA U €€ COJIH. 1u.
KecTkocTh BOJBI U CLIOCOOBI €€

yCTpaHEHHUSI.

51. 21. B/m. Kpemuuii, ucxonast u3 nonoxenust | 1 4.

B [ICXD.
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52. 22. | CoelMHEeHUs] KPEMHUSI. 14,
53. 23. | CunukaTtHas NpOMBIIIIEHHOCTD. 1 4.
54. | 24. | IloBTopuUTENHHO-0000MIIAIOIIHIA 1O 1u.
teme «Hemeramnsiy.
55. 25. | KonrpoJsbHas padora 1o reme 14 1.
«Hemeraiby.
Pasnean 5. [IpakTukym. CBoiicTBa coelMHEeHHIT HEMETAJLIOB (2 4).
56. 1. B/m. IlpakTnyeckas padora Ne 3. 14. 1.
«Perenue 3KkCriepuMEHTAIbHBIX 3a/1a4
no teme «l[loarpymnmna rajgoreHoB».
57, 2. B/m. IlpakTnueckasi padora Ne 4. 14. 1.
«Perrenue 3KCriepuMEHTAIbHBIX 3a/1a4
no teme «[loarpymnmna Kuciaopoaa.
Pa3znen 6. O6001meHne 3HAHNI 0 XHMHUH 32 KYPC OCHOBHOM 1IK0JIbI (13 4).
58. 1. B/m. Ilepuoanyeckuii 3akoH 1 14. 1.
Ilepuonnueckas cucrema
J. . MeHneneeBa B CBETE TEOPUU
CTPOEHHS aroma.
59. 2. B/m. 3akoHomepHOCTH 14 1.
WU3MEHEHHS CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH B MEpUOJIaX U TPYIIax B
CBETE MPEACTABICHUIN O CTPOSHUH
aTOMOB DJIEMEHTOB. 3HaUY€HUE
Ilepnoueckoro 3akoHa.
60. 3. Buasl XuMHA4eCKHX CBA3EH U T 1y.
KPUCTAITMYECKHUX PEUIETOK.
B3anMoCBsI3b CTPOCHMS U CBOWCTB
BEUIECTB.
61. 4. Knaccudukanms 1u.
XUMHUYECKHUX PEAKIIHA M0 Pa3TUIHbIM
MPU3HAKAM.
62. 5. CKOpOCTh XMMUUYECKHUX PEAKIIHM. 1y,
63. 6. Krnaccudukanus 1u.
HEOPraHMYEeCKUX BEIIECTB.
64. 7. CBolicTBa HEOPraHMYECKUX BEIIECTB. 1 4.
65. 8. ['eneTnueckue psiabl MeTaIa, 1 4.
HEMeTaJlla ¥ EPEXOJIHOT0 MeTaslia.
66. 9. TpeHuHr-recTupoBanue o BapuanTam | 1 4.
['MIA nmponutbIX J€T U J€MOBEPCHH.
67. 10. | [ToBTOpUTENTHHO-0000MIAOIIHI YPOK. 1u4. 1.
68. 11. | UtoroBasi KOHTpOJIbHas padoTa. 1 4.
69. 12. | AHanu3 omuOOK KOHTPOIHHOU 1u.
paboTHI.
70. 13. | Pemenue Hanboiree TPyIHBIX 1u.
yIpaXHESHUH U 3a]1a4 110 XUMUHU.
Hroro: 70 u. 5 4. 21 u.
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