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IHossicHUTEJIHbHASA 3AIIUCKA.

JlanHas pabouasi nporpamMma COCTaBjIeHa Ha OCHOBAaHUHU aBTOPCKON
«[Iporpammbr kypca xumuu utst 8-11 kimaccoB obmeodpazoBatenbHbIX yupexxaenuin»/ O.C abpuensna/; M. : Ipoda, 2015 ¢

Pabouass mporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHMsAMH DenepanbHOro rocyaapCTBEHHOIO 00pa30BaTENbHOIO
CTaHJapTa OCHOBHOIO OOIIEro 00pa30BaHMs BTOPOTO MOKoJIeHUs, [IpuMepHOi mporpaMMbl OCHOBHOTO OOILIEr0 00pa3oBaHus 10O
XUMUHU U aBTopckoit IIporpamMmmbl kypca xumuu s 8-9 kitaccoB 0011€00pa3oBaTenbHbIX yupexaeHuii(0a3oBbiii ypoBenb) O.C.
["abpuensna (2012roga). Hactodias nporpaMma yuuTbiBaeT pekoMeHaauu [IpuMepHoil mporpaMmbl 10 XMMUU 1711 OCHOBHOM
mikoJibl. O0yuenue Benércs no yueonuky O.C.I'abpuensa «Xumus 9 Kiaacc», KOTOPbIA COCTABISIET €AUHYIO JIMHUIO YYC€OHUKOB,
COOTBETCTBYET (pelilepalbHOMY TOCYyAapCTBEHHOIO0 00pa30BaTebHOIO CTaHJAapTa BTOPOTO IMOKOJEHHS 0a30BOTO YpOBHS U

peanuzyet aBropckyto nporpammy O.C.I'abpuensna( 2012r.)

B cBs3u ¢ ATUM OCHOBHBIMH meJasaMu Oﬁyqemm XUMUHU B OCHOBHOM IIIKOJIC SIBJISIFOTCS:

1) popmupoBanue y oOyyaroniuxcsi yMEHusl BUJETh U MOHUMATh IIEHHOCTh 00pa30BaHusl, 3HAUUMOCTh XUMUYECKOTO 3HAHUS IS
Ka)KJIOTO YeJIOBEeKa HE3aBHCHUMO OT €ro Npo(ecCHOHAIBHON AESTeNIbHOCTH; YMEHUS pa3inuyarh (aKkThl U OLEHKH, CPAaBHUBATh
OLICHOYHBIE BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUSAMMU OLICHOK U CBA3b KPUTEPUEB C OIPEIEIICHHOM CUCTEMOM LIEHHOCTEW,

dbopmynupoBarthb U 00OCHOBBIBATh COOCTBEHHYIO MO3HLIHIO;
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2) ¢popmupoBaHue y 00y4yarOUIMXCs LETOCTHOTO MPEICTABICHUS O MUPE M POJIM XUMUU B CO3JAHUHM COBPEMEHHOW €CTeCTBEHHO-
HAy4YHOM KapTUHBI MHpA; yMEHHUS OOBSCHATH OOBEKTHl M TPOLECCHI OKPYXKAIOMIEH EeHCTBUTEIBHOCTH — MPHUPOIHOM,
COLIMAJIBHOM, KYJBTYPHOM, TEXHUYECKOU Cpenbl, UCIIOJIB3YS LTSt 3TOTO XUMUYECKUE 3HaAHUS;
3) mpuobpereHue OOyYaIOIIMMHUCA OMBITA PA3HOOOpPA3HON AEATETbHOCTH, MO3HAHUS M CAMOIIO3HAHUS; KIIIOYEBHIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHTHOCTEH ), UIMEIOIIMX YHUBEPCAIbHOE 3HAYEHHE JJIs Pa3JIMYHBIX BUJOB JEATEIBHOCTH: PELICHUS IPOOIeM,
OPUHATHUA pPEIICHUH, IMOUCKa, aHalin3a W oO0pabOTKM HMH(POpMaIMM, KOMMYHUKAaTHBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHUM,
COTPYIHUYECTBA, O€30MACHOT0 OOpAIlleHHsI C BEIIECTBAMU B MIOBCEIHEBHOMN KU3HHU.

3agayamu u3yyeHusi yueOHOro npeamera « XumMusa» B 9 Kiacce sIBISIFOTCS:

ydeOHbIe: GOPMUPOBAHUE CUCTEMbI XUMUYECKUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHUHBI MUPA;
Pa3BUBAKOIIME: PA3BUTUE JIMYHOCTH OOYYAIOIIMUXCS, WX HWHTEJUIEKTyalbHOE M HPAaBCTBEHHOE COBEPIICHCTBOBAHME,
dbopMupOBaHUE y HUX T'YMaHHUCTHYECKUX OTHOUIEHMM M SKOJIOTMUYECKH LEeJIecO00pa3HOro IMOBEACHUSA B OBITY U B TPYAOBOMH
NEeSATENbHOCTH;

BOCIIUTATe/IbHbIe: (OPMUPOBAHNE YMEHUN 0€3011acCHOr0 OOpalleHus ¢ BEIIECTBAMU, HUCIOIb3YEMbIMU B MOBCEIHEBHON JKU3HH;
BBIPaOOTKA MOHUMAHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XMMHH, a TakkKe (OPMHPOBAHUE OTHOIIEHUS K XMMHH KakK K

BO3MO)KHOM 0071aCTH Oyayliel IpakTU4eCKOn JesTeIbHOCTH.

B coorBercTBUM C y4eOHBIM TUTAHOM Ha HM3Y4YEHUE XUMHUHU B 9 Kiacce OTBOAUTCS 2 Yaca B HENENi0, 68 4acoB B ToJ, IpH
HOPMAaTUBHOW MPOJOIKUTEIHHOCTH y4ueOHOTO Tona 34 ydeOHBIX Hemeldb. B COOTBETCTBUM CO CIIOKHUBIICHCS MPaKTUKOM

opraHu3anunu OCHOBHOI'O 06HICI‘O 06p330BaHI/I}I B O6p830BaT€JII>HBIX YUPCKACHUAX O6H16I‘O 06pa3013aH1/151 pcalibHas



MPOAOJDKUTENBHOCT Y4€OHOTO TOJa MEHBIIE HOPMAaTHMBHOW M cocTaBisieT 34 yueOHble Henenu. TakuMm oOpas3oMm, Bpewms,
BbIIETIsIeMOe pabourMy yueOHBIMU TUTaHaMU Ha U3yYeHUEe XUMUH B 9 Kilacce Ha MpakTHKE paBHO 67 yacam.

[Tporpammoii mpexycMOTpeHO IpoBeIeHHE:

KOHTPOJBHBIX padot — 4,

IPAKTHYECKUX paboT — 6 4acos.

Cpok peanu3zanuy NporpamMmbl — OIMH y4eOHBIN TOI.

[TpomexyTouHas arTecTarusi MPOBOAUTCS B (hOpME KOHTPOJIBbHON pabOTHI.



Ne HasBanune niaBel KomnuectBo | IIpaktnueckue | KoHTponbHBIE
IJIaBbI 4acoB paboThI paboTHI

Beenenne. O01mas 6 Nel
XapaKTEPUCTHKA
XAMHUYECKUX 3JIEMEHTOB U
XAMUYECKUX PEAKIIUH.
[leproguueckuii 3aK0H U
Ilepnonnueckas cucrema
XAMHUYECKUX AJIEMEHTOB

JI.1.Menneneena
1. | Meramisl 18 Nel-3 No2
3. | Hemerammuni 28 Ne4-6 Ne3
5. | O6001EeHne 3HaHU 110 10 No4

XVMMMH 32 KypC OCHOBHOM
mkouibl. [Togroroska k

'MA.
6. | Peseps 1
Uroro 67 6 4

Pe3yabTarbl 0CBOCHUS Kypca XUMHHU

HpI/I HN3YyUCHHUU XHUMHUH B OCHOBHOM IIIKOJI€ O00ECIEeUYnBAETCS AOCTMOKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBLIX M IPCAMCTHBIX

pE3YJIBTaTOB.



JInyHOCTHBIE:

e B IICHHOCTHO-OPUEHTAIMOHHOMN cepe — YyBCTBO FOPAOCTH 32 POCCUNUCKYIO XUMUUYECKYIO HAyKy, T'yMaHU3M, OTHOIIICHHUE
K TPYAY, LIeJIeyCTPEMIIEHHOCTH;

e (QopmHupoBaHHE LIEHHOCTH 3I0POBOTO U OE30MAaCHOTO 00pa3a KU3HU; YCBOCHUE MTPABII UHAUBUIYAILHOTO U
KOJUIEKTUBHOTO 0€30MacHOTO MOBEAECHUS B YPE3BBIYANHBIX CUTYALUsIX, YIPOXKAIOUIUX KU3HHU U 3[I0POBbIO JIOJEH;

e B TPYIOBOM cpepe — roTOBHOCTh K OCO3HAaHHOMY BBIOOPY JaibHENIEH 00pa30BaTeIbHON TPAeKTOPHUH;

e B II03HABaTEIbHOW (KOTHUTUBHOW, MHTEJUIEKTYaIbHOW) c(pepe — yMEeHUe ynpaBisTh CBOEH MTO3HABATEIBLHOM
NEATENBHOCTBIO.

e (QopMHpOBaHHE OCHOB 3KOJIOTUYECKON KYIBTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBILIUICHHUS,
Pa3BUTHE OIBITA YKOJIOTHYECKH OPUEHTUPOBAHHOMN pe(PIEeKCUBHO-OLEHOYHOM U MPAKTUYECKON NIeITEeIbHOCTHU B

JKU3HCHHBIX CUTYyallUAX,

MeTtanpeaMeTHble:

e YMEHHUE CaMOCTOSITEILHO ONPEAEIATh LN CBOEro 00y4eHHsl, CTaBUTh U (pOPMYIIUPOBATH 1Jis ce0s1 HOBBIE 3a/1auu B yu€0e u
MIO3HABATEJIBHOM JIESITENBHOCTH, PA3BUBAaTh MOTUBBI M MHTEPECHI CBOEH NMO3HABATEIBHON JEATEIIbHOCTH;

e YMEHHE CaMOCTOATEIbHO IUIAHUPOBATh IMYTU JOCTHKEHUS LieJiel, B TOM YHCJE aJlbTepPHATUBHBIE, OCO3HAHHO BHIOWpATh
HauOonee 3QpGeKTUBHBIEC CIIOCOOBI pellieHHs YUeOHbIX U MO3HABATEIbHBIX 33/1a4;

e YMEHHUE COOTHOCUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMU PE3YJIbTAaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEW IEATEIIBHOCTH B
npolecce JTOCTHKEHUS Pe3ylbTara, ONMpenesTh CoCoObl ASHCTBUI B paMKax MPENJIOKEHHBIX YCIOBHM M TpeOOBaHUH,

KOPPCKTHUPOBATH CBOU I[GﬁCTBI/IH B COOTBETCTBHH C I/ISMeH}IIOHlCI\/’IC}I CHTyauﬂeﬁ;



e YMEHHE OLIEHUBATH MMPABUIILHOCTD BBINIOJHEHUS YU€OHOM 33a/1a4ul, COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHMUS;

e BJIaJICHME OCHOBAMHU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHUSL PEIICHUN U OCYIIECTBICHUSI OCO3HAHHOTO BbIOOpa B yueOHOM
Y [TIO3HABATENbHOM ESTENBHOCTH;

e YMEHHUE OMpEACNATh MOHITHS, CO37aBaTh OOOOIIEHHUS, yCTaHABIMBaTh AHAJIOTUH, KIACCU(PUIMPOBATh, CaMOCTOSATEIHHO
BBIOMpATh OCHOBAaHUA W KPUTEPUU ISl KiIacCU(UKAIMMU, YCTAHABIMBATH MPUYUHHO-CJIE/ICTBEHHbBIE CBSI3U, CTPOUTHh
JIOTUYECKOE PACCYKJICHHUE, YMO3aKII0UeHUE (MHIYKTUBHOE, JE€IYKTUBHOE U 110 aHAJIOIMH) U Je1aTh BHIBOJIBI;

e YMEHHME CO3/aBaTb, NPUMEHATh M MNPEOOPA3OBBIBATH 3HAKKM W CHMBOJIBI, MOJEIH M CXEMbl JJIsl pelIeHus y4eOHbIX U
II03HABATEJIbHBIX 33/1a4;

e YMEHHE OpPraHU30BbIBaTh YYEOHOE COTPYIHHYECTBO U COBMECTHYIO JESTEIBHOCTh C YUUTEIEM M CBEPCTHUKAMU; pabOTaTh
WHIAVUBUYabHO U B TPYMIE: HAXOAUTh OOIIEe PEIICHHE W pa3peniarh KOHPIUKTHI Ha OCHOBE COIVIACOBAHUS MO3UIIMHA U
yuéTa UHTEepeCcOB; (POpMYIHpOBaTh, APTYMEHTHUPOBATH U OTCTAWBATh CBOE MHEHUE;

e YMEHME OCO3HAHHO HCIIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3a1a4€il KOMMYHUKALIUU ISl BBIPAKEHUS! CBOMX
YyBCTB, MBICTIEH U TIOTPEOHOCTE; TIIAHUPOBAHUS U PETYIISIIMN CBOEH JCATEIHHOCTH; BIIaICHUE YCTHOW U MMUCbMEHHOU
pPEe4bI0, MOHOJIOTUYECKOW KOHTEKCTHOU PEYBIO;

e (dopMHpOBaHWE W PA3BUTHE KOMIIETEHTHOCTH B OOJaCTH UCIONB30BAaHUS HMHQPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM;

e (opMupoBaHUE U Pa3BUTHE IKOJOTHMUECKOTO MBIIUICHHS, YMEHUE MMPUMEHSATh €ro B MO3HABATEIbHOW, KOMMYHUKATUBHOM,

COIMAIPHON TTPaKTUKE U MTPO(eCcCHOHATHHON OPUCHTAIIHH.



IIpeamerHsbIe:

1.B no3naBaresbHoi cdepe:

e J1aBaTh ONPENEIICHUS M3YUYEHHBIX NMOHATHN: «XMUMHUYECKUHN JIEMEHT», «aTOM», «HMOH», «MOJIEKYJId», «IIPOCTHIE U CIIOKHBIE
BEIIECTBA», «BEIIECTBO», «XUMHUYECKas (QopMysa», «OTHOCHTENIbHAs aTOMHasi Macca», «OTHOCUTEIbHAs MOJEKYJspHas
Macca», «BaJEHTHOCTbY», «CTEIEHb OKHUCICHUS», «KPUCTAJUIMYECKAS PELIETKA», «OKCUIBD), «KHCIIOTBD, «OCHOBAHUSI»,
«CoNu», «aM(pPOTEPHOCTHY», «HUHAMKATOP», «IEPUOJUYECKHN 3aKOH», «IEepUOANYECKas Ta0JIULA», «U30TOIbDY,
«XUMHYECKASI CBA3bY, «IIIEKTPOOTPULIATEIIBHOCTDY, «XUMHUUYECKAs PEAKLHUs», «XUMUYECKOE YPABHEHHE», «TCHETHUYECKAs
CBA3bY», KOKUCIIEHUEY, «BOCCTAHOBIICHHUEY, «IJIEKTPOJIUTUYECKAS JUCCOLUALNS», KCKOPOCTh XUMHUYECKOW PEAKLIAN;

e ONKCAaTh AEMOHCTPALMOHHBIE U CAMOCTOSATEIBHO ITPOBEACHHBIE XUMUYECKUE DKCIIEPUMEHTHI,

e ONMCHIBATH U PA3JIMYaTh U3yUYEHHBIEC KIJIACCHI HEOPIraHUUYECKUX COEAUHEHUM, MPOCTHIE U CIIOKHBIC BEIIECTBA, XUMUUYECKUE
peakuuu;

e KJacCU(pUIUPOBATH U3YyUEHHBIE OOBEKTHI U SBJICHUS;

e JI€NIaTh BBIBOJbI M YMO3AKJIIOUEHUS U3 HAOMIOACHUH, N3yUYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEHN, MPOrHO3UPOBATh CBOMCTBA
HEN3YUYEHHBIX BELIECTB 10 AHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;

e CTPYKTYPUPOBATh U3YUYEHHBIN MaTepral U XUMUYECKYIO0 HHPOpMAIUIO, TOIYYSHHYIO U3 APYTHX UCTOYHUKOB;

e MOJEIMPOBATh CTPOCHUE aTOMOB dJIEMEHTOB 1-3 MEPHOAOB, CTPOEHUE MTPOCTHIX MOJIEKYIT;

e AHAJIM3UPOBATh W OLIEHMBATH MOCIEACTBUSA JI OKpYyKaroued cpefbl ObITOBOM W MPOU3BOACTBEHHOUW IEATEIBHOCTH
YeJI0BEKa, CBSI3aHHOM C mepepabOoTKOM BEIIEeCTB;

* IPOBOJAUTH XUMHUYECKUN DKCIIEPUMEHT;



e OKAa3bIBaTh NEPBYIO MOMOIIb MPU OTPABICHUSAX, OKOTax M JPYTUX TPAaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM

000pyIOBaHUEM.

OcHoBHOe cojiep:KaHue Kypca

KoanuecTBO 4acoB B

KosmuecTBo yacoB B padoueii

Paznen .

aBTOPCKOI MporpaMmme nporpamMmme
1. Beenmenme. OOmas  xapakTepUCTUKAa  XUMHYECKHX
AJIEMEHTOB M XMMHUYECKUX peakuuii. [lepuoandeckuii 3akoH U 10 10
ITepuonnueckas cucTeMa XUMHYECKUX AJIEMEHTOB
JI.1.MenneneeBa
2. Metamnabl 14 14 +1 +2+1
3.IIpaktukym 1 «CBOMCTBA METAIJIOB U UX COETUHEHUI» 2 -
4 Hemerauibl 25 25+3
5. Ilpaktukym 2 «CBoiicTBa HEMETAJIOB U UX COCTUHEHUI) 3 -
6.0000111eH1Ee 3HAHUI TI0 XUMUU 332 KypC OCHOBHOM IIKOJIBI.
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BBenenne. O0mas xapakrepucTUKa XUMHYECKHUX JIEMEHTOB M XUMUYeCKUX peakunil. Ilepuoanyeckuii 3aKoH u
Ilepuoanueckas cucrema

xuMuueckux 3j1eMenToB /I, M. Menaeneea (10 41)

XapakTepucTUKa JIEMEHTAa IO €ro InosokeHuto B Ilepuoamueckont cucreme xumudeckux aemeHToB [l 1. Menneneesa.
CBolicTBa OKCUIOB, KHCIIOT, OCHOBAaHHW MW COJEH B CBETE TEOPUHM DJIEKTPOJIUTUUYECKOM IHUCCOLUMALMA M OKHUCIICHHS-
BoccTaHOBNIeHUS. [loHsATHE O TEpexXOAHbIX 3IeMeHTaX. AMQOTEepHOCTh. I[eHeTHUecKuil psa NEepexXOoJHOro 3JIEMEHTA.
[Tepnonnueckuii 3axkoH u Ilepumonnueckas cucrema xumuueckux 3iaeMeHTOB . M. MenaeneeBa. XuMuueckass OpraHu3anys
KUBOW M HEKHUBOU MPUPOIBI. XUMUYECKUI COCTaB SiAPA, MAHTUU M 3€MHOM KOPBbl. XMMHYECKHE AJIEMEHTHI B KIIETKaX KUBBIX
OopraHu3MoB. Makpo- u MHKpodJIeMeHThl. (O000IIeHNEe CBEACHUNM O XUMHUUYECKUX peakuusx. Kiaccudukanus XUMHUYECKUX
peakuuii 1Mo pa3IMYHBIM NPU3HAKAM: «UYHUCIO M COCTaB pPEarupyrolux W 00pa3yrolIMXCs BEIIECTBY», «TEIJIOBOU 3PQeKT»,
«HAIMpaBJICHUE», «U3MEHEHHE CTETNEeHEH OKHUCJICHHS JJIEMEHTOB, OOpa3ymolIuX pearupyrolme BelecTBay, «dazay,
«HMCIOJIb30BaHNE KaTanu3aropa». [IOHATHE O CKOPOCTH XMMHYECKON peakiuu. PakTopsl, BIHSIOMNE HA CKOPOCTh XUMHUYECKUX
peakuuii. Karanuzaropsl u katanu3. MTHrHOUTOph. AHTHOKCHIAHTHI.

JdeMoHcTpanmu.

Paznuunsie popmer Tabaunel . M. MenneneeBa. Mojenu aroMoB 37eMEHTOB 1—3-To mepuooB. Mojennb CTpOSHUsI 36MHOTO
mapa (MmonepeyHslil pa3pes3). 3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEaKIUU OT MPUPOJIbI PEArpPYIOIINX BEIIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON peakiMy OT KOHIIEHTPALMHU PEearupyrommx BEHIECTB. 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW pEaKIUU OT
IJIOIIAM COMPUKOCHOBEHUSI PEarvpyrolnX BEIIECTB («KUIAIIUA CIOi»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEaKIUU OT
TEMIIEpaTypbl PEarupyroUX BEMIECTB. | OMOr€HHBIN U reTepOreHHbIA KaTtanu3bl. @epMEeHTATUBHBIN KaTanu3. THrubupoBaHue.

JlabGoparopHbie ONBITHI.
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1. IlomydyeHre rUApPOKCHIA LIMHKA U UCCIEIOBAaHUE €ro CBOMCTB. 2.MojenupoBaHue nocTpoeHus Ilepumoanyeckoil cucteMbl
xuMuueckux aemeHToB JI. M. Menneneea. 3. 3amenieHue xeine3oM meau B pactBope cyiabdara meau (II). 4. 3aBucumocts
CKOPOCTH XMMHUYECKON PEAKIIMK OT IPUPOJBI pEarupyoLUX BEIIECTB HAa IPUMEPE B3aUMOJEHCTBHSI KUCIIOT C METAJUIAMH.

5. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON PEAKIIMKU OT KOHUEHTPALMK PEarupyrolnxX BEIIECTB HAa PUMEPE B3aUMOJCHCTBUS [IMHKA
C COJIIHOM KMCIIOTOW Pa3JIMYHON KOHLEHTPALIUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOM PEaKIMM OT IUIOLaJAW CONPHUKOCHOBEHUS PEAarupyrollux BemecTs. 7. MoaenupoBaHue
KHUIBIIETO cIIos». 8. 3aBUCUMOCTh CKOPOCTHM XHMHMYECKOM PEAKIHUH OT TEMIIEPATyphl PEarupyroniux BEIIECTB HAa IPUMEpE
B3aumozencTeus okcuaa Meau (1) ¢ pactBopoM cepHOM KUCIOTHI pa3nuyHON TeMnepaTypsl. 9. PasnoxeHue nepokcuaa Bogopoaa
¢ nomouipto okcujga Mapranma (IV) m karanmaszel. 10. OOHapyxeHHe KaTana3bl B HEKOTOPBIX NHIIEBBIX MpoaykTax. 11.
NurubupoBanue B3auMOJICHCTBUSL KUCJIOT ¢ METANIAMHU YPOTPOITMHOM.

IIpenmeTHsble pe3yabTaThbl 00y4eHHS

VYyammiics 10J12KeH ymems:

MCIIOJIB30BATh IIPU XAPAKTEPUCTUKE NPEBPAILCHUN BEUIECTB MOHSATHUS: «XUMHUYECKas pPEakUus», «PEaKkUUH COECIUHEHHUS,
«peaKly PA3NOKEHUN», «PEaKIUH OOMEHa», «peakUuu 3aMEIICHUS», «PEeaKIUuu HEeUTpanu3alum», «IK30TepPMUUYECKUE
peaklum», <«AHIOTEPMHUYECKHE pEAKIUW», «OOpaTUMble  peakluu», «HeoOpaTUMble peakuun», «OKHCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIE PEAKIMN», «TOMOICHHBIE PpEAKLIUW», «TE€TEPOTrE€HHBIE PEAKLHUN», «KATATUTUYECKHE PEaKIun»,
CHEKATATUTUYECKUE PEAKIIUNY, «TEIIIOBOM 3((HEKT XUMUUECKON PEaKIIUn», «CKOPOCTh XUMUYECKOU PEaKIINI, «KaTalIu3aTopy;
XapaKTepU30BaTh XUMHUYECKHE 3JIEMEHThl 1—3-r0 MepuoJoB MO MX MoJoKeHUto B llepuommyeckoit cucreMe XUMHUYECKHX
anemeHTOB /. M. MenaeneeBa: XUMUYECKUI 3HAK, TOPAIKOBBIA HOMED, NEPUO, TPyNIa, IMOATPYNIa, OTHOCUTEIbHAsT aTOMHAs

Macca, CTpOeHHE artoMa (3apsjl siipa, YUCJIO MPOTOHOB U HEUTPOHOB B siApe, OOIIEe YHUCIO DJIEKTPOHOB, paclpeneiieHue
11



AIIEKTPOHOB TIO AJICKTPOHHBIM CIIOSIM, TIPOCTOE BEIIECTBO, (JopMysia, Ha3BaHWE M THI BBICIIIETO OKCHJIA ¥ THIPOKCH]IA, JICTYIETO
BOJIOPOTHOTO COEMHEHHUS (/1711 HEMETAJIJIOR));

XapaKTepU30BaTh OOIIME XHMHYECKHE CBOMCTBA aM(OTEPHBIX OKCHUIOB M THUJPOKCHUIOB;, IPUBOAWTH IMPUMEPHI PEAKIIHM,
MTOJITBEPKTAFOIITIX XUMUYECKHE CBOUCTBA aM(POTEPHBIX OKCHIOB U THAPOKCHIOB;

JlaBaTh XapaKTEPUCTHKY XUMHUUYECKHUX PEaKIUi MO YHUCIYy W COCTaBy MCXOAHBIX BEIISCCTB W IMPOAYKTOB PEAKIMH; TEILIOBOMY
addekTy; HampaBICHHIO MPOTEKAHHWS PEaKIMW; H3MCHEHHUIO CTCIEHEH OKHCISHUS DJJIEMEHTOB; arperarTHOMy COCTOSHUIO
HCXOMIHBIX BEIIECTB; YUYACTHIO KaTalIn3aropa;

OOBSACHATH U MPUBOJIUTH MPUMEPHI BIUSHUS HEKOTOPHIX (HhaKTOPOB (IIPUPOJIa pPearupyroIiux BEleCcTB, KOHIICHTPAIlUs BEIIECTB,
JaBJICHUE, TeMIepaTypa, KaTajau3aTop, MOBEPXHOCTh COMPHUKOCHOBEHHUS PEarupyIONMINX BEIIECTB) HAa CKOPOCTh XUMHYECKHX
pEeaKLNiA;

HaOIIOMaTh M OTIMCHIBATh YPABHEHHS PEAKIIU MEXTy BEIIECTBAMH C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POIHOTO) SI3bIKA U
SI3bIKa XUMHH,

IIPOBOJIUTH OIIBITHI, MOATBEPKAAIOIMINEC XUMHUYCCKHE CBOMCTBA aM(POTEPHBIX OKCHIOB M THJIPOKCHUJIOB; 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOM PEeaKIuyd OT pPas3IMUHbIX (aKTOpoB (MpHUpOAa pPearupyroliux BeEIIeCTB, KOHIICHTpAIlMsS BEIIECTB, IaBJICHUEC,

TeMIlepaTypa, Karajn3arop, MOBEPXHOCTh CONTPUKOCHOBEHUSI pEarupyrolnX BEIIECTB).

MeTanpeaMeTHble pe3yJIbTaThl 00y4eHUA

Yyammics 10J/2KeH ymemo:
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OTIPENETATh 1eJIb Y4eOHOM NeATEeIbHOCTH C TMOMOIIBI0 YUYUTENS U CaMOCTOATEIhHO, MCKAaTh CPEICTBA €€ OCYIIECTBICHUS,
paboTas 1o TUIaHy, CBEPSITh CBOM JEUCTBHS C IIEJBI0 M NPU HEOOXOAMMOCTH HCIPABISATH OMIMOKH C TIOMOIIBIO YUUTES U
CaMOCTOSITEIIBHO;

COCTaBIIATh AHHOTAIUIO TEKCTA;

CO3/1aBaTh MOJICIM C BBIJICJICHHMEM CYIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M TPEJCTABICHUEM HX B MPOCTPAHCTBEHHO-
rpaduuecKor Uil 3HAKOBO-CUMBOJIUYECKOU popme;

ONpPENENATh BUABI KJIacCU(PHUKAUKU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIATh NPAMOE I€TYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Merananl (14 4)

[Tonoxxenue wmetammmoB B Ilepuonnueckor cucrteme xumuueckux osneMeHToB JI. WM. MengeneeBa. Merammueckas
KpUCTAJUTMYECKasl pelieTKa U MeTajuTMuecKas XuMmudeckas cBs3b. OOmmue ¢usndeckue cBoicTtBa MeTtamioB. CriaBbl, HX
CBOMCTBA M 3HAYCHHE. XHMHUYECKHE CBOMCTBA METAJUIOB KAaK BOCCTAHOBHUTEJIEH, a TaKXk€ B CBET€ HUX TMOJIOKEHUS B
AIIEKTPOXUMHYECKOM DSy HampsikeHU MeTauioB. Koppo3us MetamioB u ciocoObl 60pr0ObI ¢ Hel. MeTamel B ipupoae. O0mue
CrIoCOObI X MOJYYESHHUSI.

O0masi xapakTepUCTHKA HIEJOYHBIX MeTalI0oB. Metauibl B npupoje. O6mue crnocoOsl ux mnoiaydeHus. CTpoeHUE aTOMOB.
[I{enounble METAIBI — MPOCTHIE BEHIECTBA. BakHelIne coeAMHEHUs MIEJIOYHBIX METAUIOB — OKCHUIbI, THAPOKCUJIBI U COJHU
(x7mopubl, KapOOHATHI, CYAb(ATHI, HUTPATHI), UX CBOWCTBA U MPUMEHEHUE B HAPOJHOM X03s1iicTBe. Kanuitnbie ynoOpeHus.

OO0mas xapakrepucTHKA 3J1eMEeHTOB I1aBHOI noarpynms! 11 rpynnsi.
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Crpoenne aromoB. lllenouHo3zemenbHbIE METAIbl — MPOCTHIE BEIIECTBA. BakHeilne COeANMHEHUs IIeI0YHO3EMENbHBIX
METaJIJIOB — OKCHJIBI, TUAPOKCUIBI ¥ CONH (XJIOPUIBI, KapOOHATHI, HUTPATHI, CYIbdarsl, pocdaTsr), UX CBOWCTBA U MPUMCHCHUE
B HAPOJHOM XO35MCTBE.

AJIOMMHHUHA.

CrpoeHue aroma, pu3nUeCKUe U XUMUYECKHE CBOMCTBA ITpocToro BemiecTBa. COeTMHEHUS alFOMUHUS — OKCHJI M THAPOKCH/T, X
amdorepHbIi XapakTep. Baxknelimme conu anroMuaus. [I[puMeHeHne aTfOMUHHS U €T0 COSAMHEHUM.
Keae3so.

CrpoeHnue aroma, GpU3NIECKUE U XMMUYECKHE CBOMCTBA MPOCTOrO BellecTBa. | eHeTuUeCcKue psiibl Fe*? uFe®™.

Baxueiimme conu xeneza. 3HaUeHUE KeJe3a U €ro COSAMHEHUH JJIsl TPUPOABI U HAPOJIHOTO XO3SIMCTBA.

JleMoHCTpanum.

OO6pa3ipl MEeITOYHBIX U IMIEJIOYHO3EMENbHBIX MeTaiutoB. O0pa3iibl criaBoB. B3anMoseicTBie HaTpus, TUTHUS U KaJIbIIHAS C BOJOM.
B3aumopelictBue Harpusi U MarHus C KUACIOPOAOM. B3ammoneicTBHE METAUIOB C HeMmeTaiiaMmu. llomydeHue rugpokcuiioB
xenesa (11) u (III).

JlabGoparopHble ONBITHI.

12. B3aumojeiicTBHE pacTBOPOB KUCJIOT U cojie ¢ MetamiamMu. 13. O3HakomiieHue C¢ pyaamu kene3a. 14. OxpaiivBaHue
IJJAMEHU COJIIMM IIEJIOYHBIX MeTaiuioB. 15. BzaumoneiicTBue kanbius ¢ Bojoil. 16.IlomyueHue ruapokcuja KalbLUs U
HUCClIe0BaHUE €r0 CBOMCTB.

17. TlonyyeHnue ruapokcuia aJtOMUHHS M UCCIEN0BaHUE ero cBOMCTB. 18. B3zanMopeilicTBue xene3a ¢ CONsIHOM Kucaotoil. 19.

[Tonyuenune runpoxcuoB xkemnesa (II) u (I1I) u u3yueHue ux cBONCTB.

IIpenmeTHble pe3yabTaThbl 00y4eHHs
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Yyammiics 10/2KeH yMemb:

WCMOJIb30BAaTh MPU XAPAKTEPUCTUKE METAUIOB M WX COCIUHEHUW MOHATHS: «METAJUIbl», «PSAJl AKTUBHOCTH METAJIOBY,
«IIIEJIOYHBIC METAJUIb», «IIEJIOYHO3EMEIIbHBIE METAJJIb», MCIOJIb30BaTh WX IIPU XApPAKTEPUCTUKE METAJIOB; JaBaTh
XapaKTEPUCTUKY XUMUUYECKUX DJIEMEHTOB-METAJUIOB (ILETOYHBIX METAaIOB, MAarHus, KaJbIUs, aJIOMHHUS, dXKelie3a) MO HUX
nosoxkeHuto B Ilepuonuueckoit cucreme xumMuueckux siaeMenToB JI. M. MenaeneeBa (XUMHUECKUM 3HAK, MOPSJIKOBBIA HOMED,
Iepyo/I, TPyIIa, MOArpyIna, OTHOCUTEIbHAs aTOMHas Macca, CTpOeHHE aTtoMa (3apsa sjpa, YUClIO TPOTOHOB M HEHTPOHOB B
sape, o0IIee YUCIo AIEKTPOHOB, paclpeeieHUuEe IEKTPOHOB 10 AJIEKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO, (popMysia, Ha3BaHUE
Y THII BBICIIIETO OKCHJIA U THIPOKCHIA);

Ha3bIBaTh COCAMHEHUS METAJJIOB U COCTABIIATh UX (DOPMYJIBI IO Ha3BAHUIO;

XapaKTepU30BaTh CTPOCHUE, 00ITHe (PU3NUECKUE U XUMUYECKHE CBOMCTBA IMTPOCTHIX BEIIECTB-METAIIIOB;

O0OBSACHATH 3aBUCMOCTb CBOMCTB (MJIM MPECKA3bIBaTh CBOMCTBA) XMMHYECCKHUX 3JIEMEHTOB-METAIUIOB (paguyc, METAITNICCKUE
CBOMCTBa 3JIEMEHTOB, OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMHU COEIMHEHUN (KHCIOTHO-
OCHOBHBIC CBOMCTBAa BBICIINX OKCHIOB M THAPOKCHIOB, OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIC CBOMCTBA) OT IIOJIOKCHHUS B
ITepunoanueckon cucreMe xumuueckux aneMeHToB . . Menneneesa;

OTHUCHIBATh OOIIIME XUMHUUECKHE CBOMCTBA METAJJIOB C MIOMOIILI0 €CTECTBEHHOTO (PYCCKOTO MJIM POAHOTO) SI3bIKA U SI3bIKa XUMUH;
COCTaBJISAITh MOJICKYJISIPHBIE YPABHEHHSI PEAKIMU, XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA METAJUIOB M HX COCIUHEHUH, a
TAKK€ JIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCIICHUS-BOCCTAHOBJICHHUS;

YPAaBHEHHUS JJIEKTPOJIUTHUYECKOM JHCCOLMALIMU; MOJIEKYJAPHBIE, IIOJHBIE W COKPAICHHBIE WOHHBIE YPABHEHUS PEAKIUU C

Y4aCTHUCM JJICKTPOJIUTOB,
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YCTAHABIIUBaTh MPUYMHHO-CIICACTBCHHBIE CBA3M MEXIY CTPOCHUEM arOMa, XMMHYECKOM CBSI3bI0, THUIIOM KPUCTAJUIMYECKOU
PEIIETKH METAJUIOB U UX COCTUHEHUH, X OOIMMH (PU3NIECKIMHU M XUMHIECKUMU CBONCTBAMU;

OIMCHIBAaTh XUMHUYCCKHE CBOMCTBA IIECIOUYHBIX U IICI0YHO3EMENIbHBIX METAJIOB, a TAKXKE aJIOMHHHUS U JKejIe3a U UX COCTUHCHUI
C IOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) A3bIKA U S3bIKA XUMUU;

BBITIOJIHATh, HAONIONATh W OINKCHIBATh XWMHYECKHM SKCIEPUMEHT II0 PACIO3HABAaHWIO BAaXKHEUINHNX KAaTHOHOB METAJIIOB,
TUJIPOKCHI-MOHOB;

AKCIIEPUMEHTAJIBHO HCCJIEAOBaTh CBOWCTBA METAUIOB M MX COCAWHEHHM, PEIIaTh SKCIIEPUMEHTAIBHBIE 3aJa4d 10 TEME
«MeTaib»;

OMUCHIBATh XUMUYECKU IKCTIEPUMEHT C TTOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POTHOTO) S3bIKA U S3bIKA XUMUU;

MPOBOJIUTh PACUYEThl MO XUMHUUYECKUM (PopMylaM U YpaBHEHUSM pEakIui, MPOTEKAIONIUX C Yy4yacTHEM METaUIOB U UX

COEIMHEHUM.

MeTanpeaMeTHbIe pe3yJIbTaThl 00yUeHUs

Ydaamuiicst 10JIKeH ymentv:

paboTaTh IO COCTABICHHOMY IIJIaHYy, UCITOJIb3Ysl HApSAy C OCHOBHBIMH M JIOTIOJHUTENBHBIC CPENCTBA (CIIPABOYHYIO JIUTEPATYPY,
cnoxHbie pubopskl, cpeactea UKT); ¢ momorpio yuutenss orOuparh sl pelieHus] yu4eOHBIX 3a7ad HEeoOXOIUMBIE CIOBapH,
SHITUKIIONIC/INH, CIIPAaBOYHUKH, SJICKTPOHHBIC JUCKH;

COTIOCTABJISATh U OTOMpaTh WHGOPMAIIMIO, TIONYUYCHHYI0 U3 Pa3IMYHBIX MCTOYHUKOB (CIOBApH, SHIUKIIONEANH, CIPABOYHHKH,
AIIEKTPOHHBIC TUCKH, ceTh IHTEpHET);

MMpeacCTaBIIATh I/IH(I)OpMaHI/II-O B BHUJEC Ta6JII/III, CXEM, OIIOPHOI'0 KOHCIICKTA, B TOM YHCJIC C IPUMCHCHHUEM CPCIACTB I/IKT,
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0(OPMJISITH CBOM MBICITH B YCTHOW U MMUCHbMEHHOW PEUU C yUETOM CBOMX YUCOHBIX U KU3HCHHBIX PEUCBBIX CUTYAIIHA, B TOM YHCIIE
¢ npuMenenueM cpencts UKT;

COCTaBIIATh PELICH3UIO HA TEKCT;

OCYLIECTBIIAThH JOKA3aTEIbCTBO OT MIPOTUBHOTO.

Tema 2. lpaktukym 1. CBoiicTBa MeTANI0B M HX coeauuenuii (2 u)’

1. OcymiecTBieHue UEMOYKM XUMUYECKUX NpeBpaunieHuid. 2. IlomydyeHue u CBOMCTBA COENUMHEHHI MeTauioB. 3. PemeHue
AKCIIEPUMEHTAJILHBIX 3aJ1a4 Ha PAaclO3HABAHUE U TIOJYYCHUE COSAMHEHUN METAJJIOB.

IIpeameTHBIE pe3yabTaThI 00y4eHHS

Yyammiics 10J/2KeH ymems:

oOpaiatecs C¢ J1abOpaTOpHBIM O0OpPYAOBAaHMEM M HArpeBaTeIbHBIMU MPUOOpaMH B COOTBETCTBUU C MpaBWIAMU TEXHUKU
0e301acCHOCTH;

HaOII0aTh 32 CBOMCTBAMU METAJIJIOB U UX COCIMHEHUHN U SBJIICHUSIMU, TPOUCXOISIIINUMU C HUMH;

OMKCHIBATh XUMUYECKUM IKCTIEPUMEHT C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUH;

JieJaTh BBIBOJIBI IO pe3ybTaraM MIPOBEAEHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTaThl 00yUeHUs

Yyammics 10/KeH ymemo:

OTIPENIEIIATh, UCXO/IS U3 YUeOHOM 3a/1auu, HEOOXOAMMOCTh UCTIONIb30BaHUS HAOTIOACHUS UM SKCTICPUMEHTA.

Tema 3. Hemeramanl (25 4)

OOmrast xapakTepucTUKa HEMETa/UIOB: TmojoxeHue B llepuoamueckodt cucreme XuMmudeckux odmementoB J[.  W.

MemnpeneeBa,0cOOEHHOCTH CTPOEHUS aTrOMOB, 3JEKTpooTpunareabHocTh (D0) KakMmepa «HEMETaIUIMYHOCTHY», psag 0.
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Kpucrajummueckoe CTpoeHHE HEMETAINIOB — TMPOCTBIX BelmeCTB. AJjuorponusi. @OU3NMYECKHE CBOWCTBA HEMETAJJIOB.
OTHOCHUTEIBHOCTD IMOHATHUHN «METAJLI» U «HEMETAILI.
Boaopoa.llonoxxenue Bogopona B Ilepuoanueckoit cucteMe xumuueckux snemeHToB J[. M. MenneneeBa. CtpoeHue atoma u

MOJICKYJIBI. duznyecKue U XMMUYECKHUE CBOMCTBA BOAOpOaa, €TI0 IMOJIYUYCHHUEC U IIPUMCHCHHUC.

1 IIpu 1ByX4uacoBOM IUIAHMPOBAHUU ITPOBOJUTCS TOJIBKO IpaKTHUeckas padora 3

Bona.

Crpoenue Monekynbl. Bomopognas xumuyeckas cBsa3b. Ousnueckre cBOMCTBa BOJbI. AHOMAIMU CBOMCTB BOABL. [ MapoduiIbHbIe
u ruipodoOHbBIE BelllecTBa. XUMHUECKHE CBOMCTBA BO/Ibl. KpyroBopot Bojbl B mpupose. Bomoouncrka. Aspaius Boabl. bertoBbie
¢bunsTpbl. MuUHEpanbHbIe BOBL. JUCTHILITMpOBaHHAS BOJIA, €€ MOTYYEHUE U IPUMEHECHHE.

O01mas xapakTepucTHUKA rajoreHoB.

Crpoenue aromoB. [IpocTeie BemecTBa 1 OCHOBHBIE COEIMHEHMSI TaJIOTEHOB, X CBOMCTBA.

Kparkue cBenenus o xiaope, 6pome, prope u ioxae. [I[pumeHeHre rajJoreHoB U UX COSIUHEHUM B HAPOJTHOM XO3SIICTBE.

Cepa.

CrpoeHue aroma, ajyIOTpOIUsS, CBOMCTBA W TpuMeHeHue pomOuueckor cepbl. Oxcumbl cepwl (IV) u (VI), ux momydenwue,
CBOMCTBa U npuMeHeHne. CepHasi KUCIO0TA U €€ COJIU, UX MPUMEHEHHUE B HAPOJHOM X034iCcTBE. [IpOM3BOACTBO CEpPHOM KUCIOTHI.

A30T.
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CrpoeHue aroma ¥ MOJIEKYJbl, CBOMCTBA MPOCTOrO BEIIECTBA. AMMMAK, CTPOCHHUE, CBOMCTBA, OINyYeHUe U npuMmeHenue. Comu
aMMOHUSI, MX cBoicTBa U mpuMeHenue. Okcubl azota (I1) u (IV).

A30OTHasi KMCIIOTa, €€ CBOMCTBAa M IpuMeHeHue. Hutparsl U HUTPUTHI, MpobdieMa MX COAEp)KaHUS B CEIIbCKOXO35WCTBEHHOU
MPOIYKINU. A30THBIE YT1O0OpPEHUS.

dDocdop.

Crpoenue aroma, aJIOTpONUs, CBOWCTBa Oenoro u kKpacHoro (ocdopa, ux npuMeHenne. OCHOBHBIE COCIMHEHHS: OKCH]T
dbocdopa (V) u oprodpocdopnas kucinora, pocdarsl. DochopHbie ynoopeHus.

Yriepon.

CrpoeHnue aroma, amnoTponus, cBoiicTBa monudukamnuii, npumeHenue. Oxcuabl ymiepoaa (II) u (IV), ux cBoiictBa u
npuMeHeHue. KapOoHarsl: KalablUT, COMIa, MOTAIll, UX 3HaYCHUE B MPUPOJIC U KU3HU YEJIOBEKA.

Kpemuuii.

CrpoeHue aroMa, KPUCTANIMYECKUUW KpeMHMM, ero cmoiictBa u mnpumeHeHue. Oxcupn kpemuus (IV), ero npupoanHsie
pasHoBUAHOCTU. CuIMKaThl. 3HAYEHUE COEAMHEHUW KpEMHHUS B KMBOM U HEXUBOW mpupone. I[loHATHE O CHUIMKaTHOU
MIPOMBIIIJIEHHOCTH.

JdeMoHcTpanmu.

OO0pa3sIiel TAIOTEHOB — MPOCTHIX BEIIESCTB. B3anmoselicTBre TaJoreHoB ¢ HAaTpUEeM, ¢ alfoMUHUEM. BriTecHeHne ximopom 6poma
WIA WOJa W3 pPacTBOPOB HMX COJeW. B3ammMmomencTtBue cepbl C METaUIAMHA, BOJOPOAOM U KHUCIOpOAOM. Bzammonencrsue
KOHLICHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ MeAplo. [lomiomenue yrieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccraHoBieHue
Menu u3 ee okcuaa ymiem. OOpasibsl MPUPOAHBIX COEAMHEHHMN Xjopa, cepwl, (ocdopa, ymiepona, kpemuus. OOpasibl

BaXHEHIINX ISl HAPOJIHOTO XO034MCTBa CyIb(}haToB, HUTPATOB, KapOOHATOB, (hocharo. OOpasibl CTEKIIA, KEPAMUKHU, IEMEHTA.
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JlaGopaTopHble ONBITHI.

20. Ilonmyuenme wu pacno3HaBaHue Bogopona. 21. HccnemoBaHne NOBEPXHOCTHOTO HATSKEHUS BOAbL. 22.PacTBopeHue
NepMaHraHata Kajvs WIM MeIHOTOo Kymopoca B Boje. 23. Tuaparanus o6e3BoxkenHoro cyinbdara meau (I11). 24. Msrotosnenue
TUIICOBOTO OTIEYaTKa.

25. O3HaKOMJICHHE C KOJJIEKIIMEH OBITOBBIX (PHIIBTPOB. 26. O3HaAKOMJIEHHE C COCTABOM MHUHEpajIbHOU Bozbl. 27. KauecTBeHHas
peakuusa Ha rajoreHuA-uoHsl. 28. IlonmydyeHue u pacno3HaBanue kuciopona. 29. I'opeHue cepbl Ha BO3IyXEe W B KHUCIOPOJE.
30.CpoiicTBa pa3baBieHHOU cepHOM KuciaoThl. 31. M3ydyeHue cBoilcTB ammuaka. 32. Pacmo3nHaBanue coyieii aMMmoHus. 33.
CaoiicTBa pa30aBiIeHHON a30THOM KUCIIOTHL. 34. B3anmoeiicTBue KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Meablo. 35. Topenue
dbocdopa Ha Boznyxe u B kuciopoae. 36. Pacno3naBanue gocdaros. 37. [openue yris B kuciopose. 38. [lonydenue yroibHOM
KHUCJIOTHI U u3ydeHue ee cBoucTB. 39. [lepexon kapOoHATOB B rUApOKapOOHATHI.

40. Paznoxxenne ruapokapoonara Harpus. 41. [lomyuenne kpeMHEBOW KHUCIOTHI U U3yYEHUE €€ CBOMCTB.

IIpenmeTHBIE pe3yabTaThI 00y4eHUs

Ydamuiicst 10JIKeH ymMemb:

WCMOJIb30BaTh MPU XapaKTEPUCTUKE METALUIOB M HUX COCIUHEHUW TMOHSTHUS: «HEMETAIUIb», «TaJIOTE€Hb», «aJUIOTPOIHBIC
BUJIOU3MEHEHHUS», «KECTKOCTh BOBI», «BPEMEHHAS KECTKOCTh BOABD», «IIOCTOSHHAS KECTKOCTh BOJABI», «OOIIasi >KECTKOCTh
BOJIbI»;

JaBaTh XapaKTEPUCTUKY XMMHYECKUX JJIEMEHTOB-HEMETAIJIOB (BOJOPONA, TaJOT€HOB, KHUCJIOpOJa, Cepbl, azoTra, docdopa,
yIepoaa, KpeMHus1) 1o ux nonoxeHuto B [lepuognyeckoit cucreme xumuueckux 3neMeHToB J[. Y. MenpaeneeBa (XuMuueckui

3HaK, HOpSII[KOBbIﬁ HOMCD, MICPpUOA, I'pyIlla, IMOArpyIilia, OTHOCUTCIbHAA aTOMHas MaccCa, CTPOCHUC aToMa (3ap;m Aapa, 4nuciio
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MIPOTOHOB M HEUTPOHOB B siApe, OOIlEe YUCIIO AIEKTPOHOB, PACIPEICICHUE DJEKTPOHOB MO AJIEKTPOHHBIM CJOSIM), MPOCTOE
BEIECTBO, (opMysa, HAa3BaHWE W THUM BBICIIETO OKCHAA W THIPOKCHAA, (opMylia W XapakTep JIETydero BOIOPOIHOTO
COC/TMHEHUSA);

Ha3bIBaTh COCTMHECHUSI HEMETAJUIOB M COCTABIISITh X (DOPMYITBI TIO Ha3BaHUIO;

XapaKTepU30BaTh CTPOCHUE, 00ITHE (PU3NUSCKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-HEMETAJIIOB;

OOBSACHATHh 3aBUCUMOCTh CBOMCTB (MJIM TIPEACKA3bIBaTh CBOMCTBA) XHMHUYECKUX DJIEMEHTOB-HEMETA/IOB (paauyc,
HEMETA/UIMYECKUE CBOMCTBA HIIEMEHTOB, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA JJEMEHTOB) U 00pasyeMbIX HMHU
COeMHEHNUN (KUCJIOTHO-OCHOBHBIC CBOMCTBA BBICIIMX OKCHIOB W THAPOKCHJIOB, JIETYYMX BOJOPOIHBIX COCTUHCHHM,
OKHCIIUTEJIbHO-BOCCTAaHOBUTEIIbHBIE CBOMCTBA) OT TMojiokeHUs B llepuonuueckoil cuctemMe xuMuueckux syemeHToB [I. U.
Menpeneena;

OTIMCHIBATh OOIME XUMHUYECKHE CBOMCTBA HEMETAIIOB C IOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO HJIM POIHOTO) SI3bIKA M SI3BIKA
XAMHH;

COCTaBJISITh MOJIEKYJISIPHBIE YPABHEHUS PEAKIMHN, XapaKTCPU3YIOIMIUX XMMHUUYECKUE CBOMCTBA HEMETAUIOB U MX COCAUHEHUM, a
TAK>Xe AJIEKTPOHHBIC YPABHEHHUS MPOILIECCOB OKUCIIEHUSI-BOCCTAHOBIICHUS;

YPaBHEHHUS DJIEKTPOJUTHUYECCKOM IUCCOLMAIMU; MOJICKYJISIPHBIE, TOJIHBIE U COKpAILCHHBIE HWOHHBIE YPAaBHEHUSA PEAKIUUA C
YYaCTHEM BJIEKTPOJIUTOB;

YCTaHABJIUBATh MPUYMHHO-CJICACTBEHHBIE CBA3M MEXAY CTPOCHUEM AaTOMa, XMMHYECKOM CBSI3bIO, THUIIOM KPUCTAIUIMYECKOU
peIIeTKN HEMETAIIJIOB U X COCAMHEHUM, X OOMUMH (PU3UICCKUMU U XUMHUECCKUMH CBONCTBAMU;

OMHCHIBATh XUMUYECKHE CBOMCTBA BOAOPOJA, TAJIOTEHOB, KUCIOPOa, CEPhI, a3oTa, (hocdopa, rpadura, anmasa, KpeMHHS U UX

COG,ZII/IHeHI/Iﬁ C IIOMOIIIBKO €CTECTBCHHOI'O (pYCCKOFO NN pOI[HOFO) SA3bIKa U A3bIKa XUMHWH,
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OTHCHIBATH CITOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI M BBIITOTHITH COOTBETCTBYIOIIMN UM XUMHUUYECKUHN IKCTICPUMEHT;

BBITIOJIHATH, HAOMIOMATh M OMHUCHIBATh XUMHUYCCKUNA AKCIIEPUMEHT IO PACIIO3HABAHWIO MOHOB BOJOPO/Aa M aMMOHHUS, CYJIbdar-,
KapOoHaT-, cCUJIMKar-, pocdar-, XJIopua-, OpOMUI-, HOJIU]I-HOHOB;

AKCIIEPUMEHTAILHO HCCIIEA0BaTh CBOMCTBA METAUIOB WM HMX COCIWHEHWHN, periarh HSKCIIEPUMEHTAJbHBIC 3aJa4d IO TeMe
«Hemeramne»;

OTIMCHIBATh XMMHUYECKU IKCIIEPUMEHT C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POTHOTO) SI3bIKA U S3bIKA XUMUU;

MPOBOAUTEL PACUYETHl MO XUMHUYCCKUM (GopMyjiaM M YpaBHEHHUSM pPEaKIMid, MPOTEKAOIMX C yJ4acTHEM HEMETAZIOB U MX
COCIMHCHUU.

MeTtanpeaMeTHbI€e Pe3yJabTaThl 00y4YeHUs

Yyammiics 10J2KeH ymems:

OpraHU30BBIBaTh yUeOHOE B3aMMOJICHCTBUE B TPYIIIE (PaclpeAessiTh PO, JOTOBAPUBATLCS IPYT C APYTOM H T. 11.);

MPENBUACTH (POTHO3UPOBATH) MOCCACTBHS KOJUICKTUBHBIX PEIICHHM;

IMOHUMATh IMPUYHHBI CBOETO HEyCIIeXa M HaXOAUTh CIIOCOOBI BBIXOJIA U3 TOM CUTYyAIUU;

B JIMAJIOTE C YYHUTEJIEM YYHUThCS BBIPAOAThIBATh KPUTCPHHM OICHKH M OMNPENCIATh CTEIEHb YCIEITHOCTH BBITTOTHEHUS CBOCH
paboThl 1 PabOThI BCEX, UCXOJIS U3 UMECIOIIMXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPHUH OIEHKH U TOJIb30BaThCS UMM B XOJIC
OIICHKHM U CaMOOILIEHKH;

OTCTaWBaTh CBOIO TOUKY 3PCHHUS, apTYMEHTHUPYS €€;

MOJITBEPKAATh apryMEHTHI (haKTaMH;

KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHUIO;

CIymaTtb ApYTIuX, MNbITaTbCA MIPUHUMATL APYI'YIO TOUKY 3pCHUI, OBITH TOTOBBIM U3MEHHUTH CBOIO TOYKY 3pCHUS,
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COCTaBIIAITh pedepar 1o ornpeneaeHHon popme;

OCYILIECTBIATHh KOCBEHHOE Pa3eIUTENBHOE JOKA3aTEIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coeuHenuii HeMeTa/L10B (3 4)'

1. Pemenue skcnepuMeHTanbHbIX 3afad 1o teme «lloarpynma ramoreHoB». 2. PemieHue sKCIEpUMEHTAIbHBIX 3a4ad [0
teMe«llonrpynna kucnopoma». 3. PemeHne skcnepuMeHTaNbHBIX 3amad no Tteme «llogrpymma azora». 4. Pemenune

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC «Hoz[rpynna yYIiepoaan. 5. HOJ]yLIGHI/IG, CO6I/IpaHI/I€ " paCIiIO3HaBaHUC I'a30B.

IIpeameTHble pe3yabTaThbl 00y4eHHs

Yyammiics 10J2KeH yMemn.

oOpaiatecs C¢ J1abOpaTOpHBIM O0OpPYAOBAaHMEM M HArpeBaTeIbHBIMU MPUOOpaMH B COOTBETCTBUU C MpaBWIAMU TEXHUKU
0e301acCHOCTH;

HaOJIFOaTh 3a CBOMCTBAMHU HEMETAJUIOB U X COCIUHCHUN U SABJICHUSMH, TTPOUCXOISIIUMY C HUMH,

OMHCHIBATH XUMUYECKUM SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIA POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

JIeaTh BHIBOJIBI TIO PE3YAbTaTaM MPOBEIACHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIE Pe3yJabTaThl 00y4YeHUs

Yyammuics 10J2KeH yMents:

OTPENIEIIATh, UCXO/IS U3 YUeOHOM 3a/1auu, HEOOXOUMOCTh UCIIOJIb30BaHUS HAOTIOACHUS U SKCTIEPUMEHTA.

1 Tlpu 1ByX4acoBOM TUTAHHUPOBAHUU MTPOBOJSATCS TOJIBKO ITPaKTUYECKUe padoThl 1, 2 u 5.
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Tema S. O0001IeHHe 3HAHMH IO XMMHUM 32 KypPC OCHOBHOM 11K0J1bI. [logroroska

K rocyaapcreennoii uroropoi arrecrauuu (I'MA) (10 9)

[lepunonnueckuit 3akoH u llepmommueckas cucrema xumuuyeckux osyemMeHtoB [[. M. MenpaeneeBa. ®PU3NYECKUI CMBICHT
MOPSAKOBOTO HOMEpa DJJIEMEHTAa, HOMEPOB IME€pUOAA U TPYIIbl. 3aKOHOMEPHOCTH HU3MEHEHUS CBOWCTB 3JEMEHTOB U UX
COEIMHEHNI B EPUOJAX U TPYMIAaX B CBETE MPECTABICHUN O CTPOCHUHU aTOMOB JIEMEHTOB.

3HaueHue MEePUOJUYECKOro 3aKkoHa. BUIbI XUMHUECKUX CBSA3€H M TUIIbl KPUCTAJUIMUECKUX pEIIeTOK. B3auMOCBsA3b cTpoeHUs u
cBoicTB BemiecTB. Kiaccudukanus XMMUYECKMX PEaKIUN IO Pa3IMYHBIM IPU3HAKaAM (YUCIO M COCTaB PEarupyrolux U
00pa3yIoINXCsl BEIIECTB; HATUUUE

rpaHuibl pa3zaena $as; TermioBoi A3(HEKT; U3MEHEHHE CTENEHENH OKUCIEHUSI aTOMOB; UCIIOJIb30BAHUE KaTaln3aTopa; HalpaBlICeHUE
nporekanusi). CKOpOCTh XUMUYECKHUX peaKIuil U (HakTopsl, Biustone Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKITUN U CIIOCOOBI
CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI.

[IpocTthie u cnoxkHbIEe BeniecTBa. MeTaiibl 1 HeMeTalulbl. [eHeThuueckre psiabl MeTalljia, HeMeTalla U NMEePEXOHOr0 MEeTalla.
Okcunpi THAPOKCUABI (OCHOBAHUSA, KHUCIOTHI, amM(pOTepHbIE THUAPOKCUIBI), comu. MX cocraB, kiaccudukanus u oOIIme

XMMHUYECKHE CBOMCTBA B CBETE TCOPHUHU BHGKTpOHI/ITI/I‘IeCKOﬁ Jucconuranuu.

JIMYHOCTHBIE pe3yJibTaThl 00y4YeHM s
Yyammiicsa Q0aKeH:
3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUUIECKHE COOBITHS, CBI3AHHBIC C PA3BUTHEM XMMHH W OOIECTBA; JOCTIKEHUS B 001aCTH

XUMUHU U KYJbTYpHBIE TPaJulMH (B YaCTHOCTHU, HAYyYHbIE TPAJUILIMHU) CBOEWU CTpaHbl; OOIIEMUPOBBIE JTOCTUKEHUS B 00JacTu
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XUMUU; OCHOBHBIC TPHUHIIMIIBI U MIPaBUJIa OTHOIIEHUS K MPUPOJIE; OCHOBBI 37I0POBOTO 00pa3a KU3HHU M 3T0POBhECOEPETAIOIINX
TEXHOJIOTHI;

npaBujia TOBEACHUS B YPE3BBIYANHBIX CUTYalMsIX, CBS3aHHBIX C BO3JECHCTBUEM pA3IMUHBIX BELIECTB, OCHOBHBIC MpaBa U
00s3aHHOCTH TpakJaHWHA (B TOM YHCJIE€ Y4YaIlIerocs), CBS3aHHBIE C JUYHOCTHBIM, MPO(PECCHOHAIBHBIM U >KHU3HEHHBIM
CaMOOTIPEICIICHUEM;

COILIMAJIbHYIO 3HAYMMOCTD U CoJiep kaHue Mpodeccuii, CBI3aHHBIX C XUMHUEH;

UCHBIMBIEAMb. TYBCTBO TOPIOCTH 32 POCCHMCKYI0 XMMHUYECKYIO HAyKy M YBOXCHHE K HCTOPHH €€ pPa3BUTHS; YBAKCHHE U
MPUHATHE JOCTIKEHUN XUMUU B MUPE; JTIIOOOBH K IPUPOJIC; YBAKEHUE K OKPYKAIOIIUM (yUalTUMCS, YUUTEIISIM, POIUTENSIM U JIp.)
— YMETh CIIyIIAaTh U CIBIIIATh MapTHEpa, MPU3HABATh MPABO KAKJIOTO HA COOCTBEHHOE MHEHHE, IPUHUMATh PEIICHHS C YIETOM
MO3UIIUHA BCEX YYACTHUKOB; YYBCTBO IMPEKPACHOTO W ACTETUYCCKMX UYYBCTB HA OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB U HMX
MIPEBPAIICHHI; CAMOYBXKEHHE U SMOITMOHAIBHO-TIOJIOKUTEIILHOE OTHOIICHHE K ceOe;

npu3Haeamp: NEHHOCTH 37I0POBBS (CBOETO M APYTHUX JIFOICH ); HEOOXOAUMOCTh CAMOBBIPAXKCHHS, CAMOPEAIN3AINH, COITUATBHOTO
MIPU3HAHUS,

0CO3HA6amb: TOTOBHOCTH (WMJIM HETOTOBHOCTH) K CaMOCTOATENBbHBIM TOCTYNKaM W JCHCTBUSIM, OTBETCTBEHHOCTh 3a HX
pE3yabTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BHIpa)KaTh W OTCTAaWBaTh CBOKO IMO3WIIMIO U KPUTHYHO OTHOCHUTHCS K
CBOUM TIOCTYIIKaM;

NPOAGIAMb: DKOJOTUYECKOE CO3HAHME, JOOPOXKEIaTeIbHOCTh, JOBEpHE ¥ BHHUMATEIBLHOCTh K JIIOISM, TOTOBHOCTh K
COTPYIHHYECTBY U JAPYKOE, OKa3aHHWIO MOMOINMU TeM, KTO B HEH HyXJaercs; 0OOOIICHHBIN, YCTONYHMBBIM U HU30MpaTEIbHBINA

MMO3HABaTEIbHBIN HHTCPCC, NHUIINATUBY U JH0003HATEJILHOCTD B N3YUYCHHUHN MHpPa BCHICCTB U peaKuHﬁ; HECJICYCTPCMIICHHOCTD U
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HAaCTOMYMBOCTh B JOCTHXKEHHH LEJI€H, TOTOBHOCTh K MPEOJOJICHHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOKHOCTH INO3HAHUSA
MPUPOJIBI, HEOOXOAUMOCTH Pa3yMHOTO UCIIOIB30BaHUS TOCTH)KEHUN HAYKU U TEXHOJIOTHH JIJIsl pa3BUTHS OOIIECTBA;

yMemb: YCTAHABIUBATH CBA3b MEXKIY LIEIbI0 U3YyUYEHHUS] XMMUU U TEM, JJISl UETO OHA OCYLIECTBIIAECTCSA (MOTUBAMU); BBIIOJIHATh
KOPPUTUPYIOLIYI0O CAMOOLICHKY, 3aKJIIOYAIOLIYIOCS B KOHTPOJE 3a IPOLECCOM H3YYEHHS XMMHHM W BHECEHMHM HEOOXOIMMBIX
KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TalaM U CHOCO0aM HU3y4eHUs Kypca XUMHHM; BBIIOJHATH PETPOCHEKTUBHYIO CaMOOILICHKY,
3aKJIFOYAIOIIYIOCS B OLICHKE MPOLECCa U Pe3yiabTara U3ydeHUsl Kypca XMMHUHA OCHOBHOM IIIKOJIBI, TIOJBEACHUN UTOIOB HAa OCHOBE
COOTHECEHHSI LIEJIEN U PE3YyIIbTaTOB;

CTPOUTh KHU3HEHHBIE M NPO(ECCHOHAIBHBIE IUIAHBI C YYETOM KOHKPETHBIX COLHUAIbHO-UCTOPUYECKUX, IMOJIUTUYECKUX U
HSKOHOMUYECKHX YCIIOBUI; 0CO3HABATh COOCTBEHHBIE LICHHOCTU U COOTBETCTBHUE MX

MPUHUMAEMBIM B )KM3HU PELICHUSM; BECTH IHUAJIOT HAa OCHOBE PABHOMNPABHBIX OTHOLIEHUN M B3aMMHOTO YBAa)KE€HUS; BBIAEIATH
HPABCTBEHHBIN aCHEKT MOBEJAEHHUS M COOTHOCUTH MOCTYNKHU (CBOM M JAPYIMX JIHOEH) U COOBITHS C MPUHATBIMU STHUYECKUMHU
HOpPMaMH; B Mpezesiax CBOMX BO3MOXKHOCTEW MPOTHUBOJAEHCTBOBATH ACHCTBUSAM M BIMSHUSAM, NPEICTABISIOMIUM YIpO3y KU3HH,

3/I0pPOBbBIO M 0€30MMACHOCTH JTUYHOCTH U OOIIIECTBA.

Iliianupyembie pe3yabTaTbl 00y4eHUs :

BhBINyCKHUK HAyYHTCH:

* OMMCHIBATh CBOMCTBA TBép)IBIX, KUAKHUX, Fa3006pa3HBIX BCHICCTB, BLIACIIAA NX CYIICCTBCHHBIC IIPU3HAKH;
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* XapaKTepU30BaTh BEILIECTBA MO COCTABY, CTPOCHUIO U CBOWCTBaM, YCTAHABIMBATh MPUUYUHHO-CIICICTBEHHBIE CBA3U MEXIY
JAHHBIMU XapaKTePUCTUKAMU BEILIECTBA;

* PacKphbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITHH «aTOM», «MOJIEKYIIa», «XUMUYECKUN AIEMEHT», KIIPOCTOE BEMIECTBOY,
«CIIOKHOE BEIIECTBOY, «BAJIEHTHOCThY, UCIOJB3YSl 3HAKOBYIO CUCTEMY XUMUH,

* n300pakaTb COCTaB MPOCTEHUIINX BEHIECTB C IMOMOIIBIO XUMHUYECKUX (POPMYT M CYHIHOCTh XUMHUYECKHX PEAKIUN C
MTOMOIIbI0 XUMUUYECKUX YPABHEHUI;

* BRIUKUCIISITh OTHOCHUTENIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEHIECTB, a TaKXKE MAacCOBYIO JOJI0 XHUMHUYECKOTO
AIIEMEHTA B COCIMHEHUSX I OLIEHKU UX MPAKTUYECKON 3HAYUMOCTH;

* CPaBHUBATH 110 COCTABY OKCHU/JIbI, OCHOBAHUSI, KUCJIOTHI, COJIU;

* KJIacCU(PUIIUPOBATH OKCUIBI 1 OCHOBAHUS 110 CBOMCTBAM, KUCIIOThI M COJIU IO COCTaBY;

* M10JIH30BATHCS JIAOOPATOPHBIM 000PYIOBAHUEM U XUMHYECKON MOCYI0M;

* POBOAUTL HECJIOKHBIE XUMHUYECKHE OMNBITHI W HAOMIOACHUS 3a W3MEHEHUSMH CBOMCTB BEIIECTB B IMPOIECCE HX
MIpEBpAICHUI; COONMIOAATh MPaBUia TEXHUKU O€30MacHOCTH MPHU MTPOBEICHUN HAOIIOACHUHN U OIBITOB;

* pa3nuyarh HKCIEPUMEHTATIBLHO KHUCIOTHI M MIEN0YH, TOJIB3YSICh MHANKATOPaMH; OCO3HABaTh HEOOXOAUMOCTh COOIIONCHUS
Mep 0€30MMacHOCTH P OOpaIleHUH ¢ KUCIIOTaMH U IIeJI0YaMHu.

* packKpbIBaTh CMBICI ITepuoanyeckoro 3akona /1. 1. Menneneesa;

* OMKUCHIBATh U XapaKTEPU30BaTh TAOJIUUHYIO POPMY MTEPUOANUECKON CUCTEMBI XMMUYECKUX DJIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SAJIEp U PACIPEACICHUE YUCIA AIEKTPOHOB IO ANEKTPOHHBIM CIOSIM aTOMOB XUMUYECKHUX
AIIEMEHTOB MaJIbIX MEPUOAOB NEPUOIUUECKON CUCTEMBI, a TAKKE Kallusi U KaJIblUs;

¢ pa3jin4yarb BUIbI XUMMYECKOHN CBSI3U: HOHHYIO, KOBAJICHTHYIO ITOJIAPHYIO, KOBAJICHTHYIO HCIIOIAPHYIO U MCTAJNIMYCCKYIO;
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* n300pakaTh ANMEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYCCKUMH CBSI3SIMH PAa3HOTO BHIA;

* BBISIBIIATHh 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTAJUTMYCCKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METaJUINYECKUX;

* XapaKTEPHU30BaTh XUMHUCCKHUE JIEMEHTHI U UX COCTMHECHUS Ha OCHOBE MOJIOXKEHUS DJIEMEHTOB B TIEPUOIMYECKON CUCTEME U
0COOEHHOCTEH CTPOCHUS UX aTOMOB;

* XapaKTEpU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE TEPUOJMYECKOTO 3aKOHA W TEPUOJAMYECKONM CHCTEMBI
xumudeckux 3neMeHToB J[. M. MenneneeBa; * oOBSCHATH CYyTh XMMHYECKHX TPOIECCOB M HMX NPUHIMIHAIBHOE OTIMYHE OT
(U3UYECKUX;

* Ha3bIBATh NMPU3HAKU M YCIOBUS MIPOTEKAHMSI XUMUYECKUX PEAKIIHH;

* YCTAHABIWBATh TMPHHAMICKHOCTh XUMHUCCKOH PEAKIMU K OMPENeIEHHOMY THIy IO OJHOMY M3 KJIacCH(HKAITMOHHBIX
MIPU3HAKOB: 1) MO YMCITy U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIINH (PEAKIIMK COCTUHEHUS, PA3I0KECHHS, 3aMEIIECHUS U
oOMeHa); 2) M0 BBIJICIICHUIO WJIM MOMIONIEHUIO TEIUIOTHI (PEakiuu 3K30TEPMUUYECKUE U DHAOTEPMUYECKHUE); 3) M0 M3MEHEHUIO
CTETICHEH OKHMCIICHUS XMMHUYCECKUX DJIEMEHTOB (PEaKIMHM OKHCIHMTEIHHO-BOCCTAHOBUTENBHBIC); 4) IO OOpaTMMOCTH TMpoliecca
(peakiuu oOpaTUMbie U HEOOPATUMBIE);

* COCTaBJISITh YPABHECHUSA JJIEKTPOJIUTUYECKOW IUCCOUMALMM KHUCIIOT, LIEJI0YEH, COJIEM; IOJHBIE U COKPAIEHHBIE MOHHBIE
ypaBHEHUS peakinii 0OMeHa; YpPaBHEHHS OKMCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUN;

* IPOTHO3UPOBATh MPOIYKTHI XMMHUYCCKUX PEaKIUi 1Mo (GopMysiaM/Ha3BaHUSIM HCXOIHBIX BEIIECTB; OMPEICIATh MCXOIHBIC
BeliecTna 1o ¢popMynaM/Ha3BaHUSAM MPOIYKTOB PeaKkiny;

* COCTaBIIATh YPaBHEHHUsSI PEAKIIMH, COOTBETCTBYIOIIUX IMOCIIEIOBATEIHHOCTH («IIETIOUKE)») MPEBPAIICHI HEOPTaHUIECKUX

BECIICCTB PA3JIMYHBIX KJIaCCOB;
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* BBIBIIATH B POLECCE IKCIIEPUMEHTA TPU3HAKH, CBUIETEIBCTBYIOLIUE O MPOTEKAaHUU XUMHUYECKON peaKlnu;

* IPUTOTOBJIATH PACTBOPHI C ONPEAETEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA;

* OIIPENEIATh XaPaKTEp CPEIbl BOJHBIX PACTBOPOB KHUCIIOT U IIENOYEH 110 N3MEHEHHUIO OKPACKU MHIUKATOPOB;

* IPOBOJUTH KaUE€CTBEHHBIE PEAKIINH, IOATBEPKAAIOIINE HAJTUYHUE B BOAHBIX PACTBOPAaX BEIIECTB OTACIIBHBIX HOHOB

* OIPEIEIIATh NPUHAICKHOCTh HEOPraHMUECKUX BEIECTB K OAHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIIL: METAJIIbI U HEMETAJLIbI,
OKCH/Ibl, OCHOBAHMS, KUCJIOTBI, COJIH;

* COCTaBIIATH (POPMYIIBI BELIECTB 110 UX HA3BAHUSM;

* OIIPENEIATh BAJIEHTHOCTD U CTENEHb OKUCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBIATh (POPMYJIbI HEOPraHUYECKUX COCAMHEHUH IO BaJEHTHOCTSM M CTENEHSM OKHCIICHHS JJIEMEHTOB, a TaKXKe
3aps/ilaM MOHOB, YKa3aHHBIM B TaOJIUIE pACTBOPUMOCTH KHUCIIOT, OCHOBAaHUI U COJIEH;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB U HEMETAIJIOB)
Y UX BBICILIMX OKCHJIOB, 00Pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHErO NEPUOAOB;

* Ha3bIBaTh O0IIME XUMUYECKHUE CBOMCTBA, XapaKTEPHbIE JJIs1 TPYIIT OKCUJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMUMHYECKHE CBOWCTBA, XapaKTEpHbIE IJs Ka)XJOro M3 KIJIACCOB HEOPraHWYECKUX BEIECTB: KHUCIOT,
OCHOBaHUM, COJICH,

* IPUBOJIUTHh MPUMEPHI PEAKUU, MOATBEPKAAIMX XUMHUYECKHUE CBOMCTBA HEOPraHWYECKUX BEIIECTB: OKCHUIOB, KUCIOT,
OCHOBAHUM U COJICH;

* OIIPENEIATH BEIECTBO-OKUCIUTEND U BEILIECTBO-BOCCTAHOBUTEND B OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUAX;

* COCTaBJISITh OKUCIUTENHbHO-BOCCTAHOBUTENBHBIN OanaHc (715 3yYeHHBIX PEaKIIHii) 0 MPeII0KEHHBIM CXeMaM peaKLui;
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* IIPOBOJUTDH J'IaGOpaTOpHBIC OIIBITBHI, MOATBCPKAAIOINNC XWUMHWYCCKHUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX

BCIICCTB;

BoinyckHuk nosiyuum 603MoMCHOCMb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCIL C BEULECNBAMU 8 NOBCEOHEBHOU HCUZHIL,

* 0CO3HABAMb HEOOXO00UMOCMb COONIOOEHUSL NPABUTL IKOJIOSUYECKU 0e30NACHO20 N08eOeHUsl 8 OKpyxcaowel NpupooHoll
cpeoe;

* NOHUMAMb CMbICT U HEO0OXOOUMOCHb COONOOEHUs NPEONUCAHUL, NPEONacaeMblX 6 UHCMPYKYUSIX NO UCHONb30BAHUIO
Jlekapcmas, cpedcmes OblMoBoU XumMuu u op.;

* UCNONBL3068AMb  NPUOOPEMEHHbIE KI0Uesble KOMNEMeHMHOCMU NpU  BbINOTHEHUU UCCTe008aMENbCKUX HPOEKmMOo8 No
U3YYEHUIO CBOUCMS, CNOCOO08 NOTYYEHUS U PACNO3HABAHUS BEUYEeCME,

* Pazeueams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmBd YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu
pabome ¢ mexkcmamu y4eOHUKa U OONOIHUMENbHOU JUMepamypou, CHNpaGoOYHbIMU MAOIUYAMY, NPOABIAMb 20MOEHOCHb K
VBAHCEHUIO UHOU MOYKU 3PEHUsL NPU 00CYHCOEHUU Pe3yIbInamo8s 8bINOIHEHHOU padOmbl,

* 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUyeCMBAX U XUMUYECKUX NPOYECCax, KPUMU4ecKy OMHOCUMbCS K NCeBOOHAYYHOL
ungopmayuu, HedobPOCOBECMHOU peKaame, KACarowelcs UCNONb308aHUS PA3TUYHBIX 8eUleCma.

* 0CO3HABAMb 3HAYEHUE MEOPEMULEeCKUX 3HAHUU OJisl NPAKMUYECKOU 0esmelbHOCMU 4el08eKd,

* ONUCHIBAMb U3VUEHHbIE 00BEKMbL KAK CUCTEMbL, NPUMEHSIS JI02UKY CUCTNEMHO20 AHAU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOULECKOU CUCTNEMbL XUMUYECKUX INeMEHMO8 Ol 00bACHEHUS U NPEOBUOeHUs

CBOUCME KOHKDPEMHBIX eUiecms;
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* Pazeusamv UHMOPMAYUOHHYIO KOMIEMEHMHOCMb NOCPEOCMBEOM YryOleHus 3HAHUL 00 UCTNOPUU CMAHOBIEeHUSL XUMUYECKOU
HAYKU, €€ OCHOBHBIX NOHAMUL, NEPUOOULECKO20 3AKOHA KAK 0OH020 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, A MAKICE 0 COBPEMEHHBIX
OOCMUNCEHUSIX HAYKU U MEXHUKL.

* COCMABIAMb MONCKVISAPHbLE U NOJIHbLE UOHHbBLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM VPAGHEHUSIM,

* IPUBOOUMb NPUMEPbL  PEaKyuil, NOOMEEPHCOAIOWUX CYULECTNBOBAHUE B3AUMOCES3U  MENCOY OCHOBHbIMU KAACCAMU
HEOP2AHUYECKUX CUeCmE,

* NPOCHOZUPOBAMb PE3YIbIMAMbL 8030CUCMEUSL PA3IUYHBIX (DAKMOPOS8 HA USMEHEHUE CKOPOCHU XUMUUECKOU PeaKyull,

* NPOCHOZUPOBAMb PE3YIbIMAMblL 8030CUCMEUSL PA3IUYHBIX (DAKMOPOE HA CMEUeHUe XUMUUECKO20 PABHOBECUSL.

* NPOCHO3UPOBANb XUMUYECKUE CBOUCMEA 8eUeCME HA OCHOBE UX COCMABA U CMPOCHUSL,

* NPOCHO3UPOBAMb CNOCOOHOCMb BeWeCmed NPOosGIsMb OKUCTUMEIbHbIE UTU 60CCMAHOBUMENbHbIE CEOUCMBA C YUEMOM
cmenenell OKUCTeHUsL INEMEHMO8, BX00SUUX 8 €20 COCMAB,

* BLISIGIAIMb CYUWECMBOBAHUE 2CHEMUYECKOU 63AUMOCEA3U MENCOY 8eULeCBAMU 6 PSIOY. NPOCIOE Seuecmso — OKCUO —
2UOPOKCUO — COTlb,

* 0P2aHU306b16aMb, NPOBOOUMb YUEHUUECKUe NPOeKmbl NO UCCIe008AHUI0 CBOUCME BeWecms, UMEIWUX BANCHOE

npakmuieckoe 3Ha4ernue.
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Kanennapﬂo TEMATHYCCKOC IJIAHUPOBAHUEC

Ng Tema 1 THII YpOoKa aara Hna}mpyeMLle PE€3yJIbTaThbl
n/ IpenmerHbIe MetanpeamerHnbie Y Y]{ JInunocTHbIE
. yviI
Inan \ paxr
BBeL[eHI/Ie. Oﬁlllaﬂ XaAPaKTEePUCTUKA XUMUYECCKHUX IEMEHTOB U XUMHYECCKHUX peaKunﬁ. Hepno;mqecmm 3aKOH U mepuoanvdecras CcucremMa
xumuueckux 3jemenToB JI.M.Menaeiaeena. (104.)
1. XapaKTepHCTHKa 2/09 Hayuamcs: xapakTepu3oBarb PeryasiTuBHBI€: CTaBIT yucOHBIC DopMUpYIOT
XHUMHIYECKOTO XUMHUYECKHUE IEMEHTHI 1-3 —To 3a7la41 Ha OCHOBE COOTHECEHHS TOTO, OTBETCTBEHHOE
nepuoaa no ux nonoxenuro [ICXHD YTO y>KE€ U3BECTHO U YCBOECHO OTHOILIEHHE K
SJICMCHTA Ha J.U. Menneneena. y4alumcsi, 1 TOro, 4To emé YUEHHIO
OCHOBaHWH €ro THonyyam éo3mooicnocmyo HEU3BECTHO
IMOJIOKCHUS B HAy4umucsl. ONUCHIBATh U3YYECHHBIE IHo3HaBaTebHbIE:CAMOCTOSTEILHO
[Teproanueckoit 00BEKTHI KaK CUCTEMBI, IPUMEHSS BBIJICIIAIOT ¥ GOPMYITUPYIOT
CHCTEME JIOTUKY CUCTEMHOTO aHaIn3a MO3HABATEIHHYIO 11EJh
KoMMyHMKaTHBHBIE: HOPMYIHPYIOT
A. 1. Menpneneesa COOCTBEHHOE MHEHHUE M MO3UIIMIO,
3a/1al0T BOTIPOCHI, CTOSIT MOHSATHBIE JJIsI
napTHEPa MOHSITHS
2. | CBOWCTBa OKCHIIOB, 7.09 Hayuamcs: na3piBath o0mme PeryasiTuBHBIE: CTaBAT yueOHYIO IIpossnstor
KHCJIOT, OCHOBAHUIA U XUMHYECKHE CBOMCTBA KUCJIOTHBIX, 3a/1a4y, ONpeAeIIstoT YCTOHUMBBIN
. OCHOBHBIX OKCHJIOB, KHCJIOT, MTOCIIEIOBATEIEHOCTH TIPOMEKYTOUHBIX | YUeOHO —
coen B CBOTE TeOp\I'/II/I OCHOBaHUU U coneit ¢ no3unuu TIJl; | uenei ¢ yueToM KOHKPETHOrO TO3HaBaTEJIbHBIN
SNEKTPOIMTUIECKON MPUBOAUTH IPUMEPHI pEAKLINHI, pe3yabrara, COCTaBISIOT IUIaH U HUHTEpPEC K
JUucconuaniu u MOATBEPKIAOIIUX XUMAUECKUE aJrOpUTM JIeUCTBUN HOBBIM
OKUCJICHUS - CBOMCTBA: OKCHJIOB, KHCIIOT, IMo3HaBaTe/IbHBIE: crocobam
BOCCTAHOBJICHUS OCHOBAHHWH, COJICH; ONIPEENATh CaMOCTOSITEIbHO BBIJICIISIOT pelnieHus 3aaa4q
BEIIECTBO — OKUCIUTENb U BEMIECTBO | (OPMYIHPYIOT IMO3HABATEILHYIO IIEITh,
—BoccraHoButens B OBP; HCTIONB3YSI 00IIHe MPHUEMBI PEIIeHUS
Ionyuam 6o3mozcHocmo 3a1aq
Hayuumuscs: MPOTHO3UPOBATh KoMMyHHMKATUBHBIE:
CIOCOOHOCTD BEIIECTBA MPOSBIATH Kontposns u ouenka aeicteuii
OKHCITUTEbHBIC VI napTHepa
BOCCTaHOBHUTEJIbHBIE CBOMCTBA C
YYETOM CTeNeHel OKUCTIEHUS
3JIEMEHTOB, BXOJISIIIIUX B €r0 COCTaB
3. AM(l)OTepHBIe OKCUIBI 9.09 Hayuamcs: xapaktepu3oBarb PeryasiTuBHbIe: IIpossansitor
XUMHYECKUE CBOMCTBA aM(DOTEepPHBIX | [IpUHMMAIOT U COXPaHSIOT YYCOHYIO JOOpOXKenaTesb

U TUAPOKCUIBI .

OKCHUIOB U TUAPOKCHUIOB,

3a1a49y, YYUTBIBAIOT BBIACIICHHBIC

HOCTB,0T3bIBYMB
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Bxonnas UCTIOJIB30BATh IIPU XapaKTePUCTHUKE y4uTeNIeM OpPUEHTUPHI NEHCTBUS B OCTb, KaK
KOHTpOJIbHAs paboTa BEIIIECTB TOHATHE «aM(OTEPHOCTH», | HOBOM YUY€OHOM MaTepualje B TIOHUMAaHNe
IIPOBOJUTH OIIBITHI, COTPYIHUYECTBE C YUUTEIIEM YyBCTB
HNOATBEPKIAIOIIUE XUMHYECKUE Ilo3HaBaTesbHBIE: JpYTUXIIONEH 1
CBOWCTBa aM()OTEPHBIX OKCHIOB H CraBaT 1 GOPMYIHPYIOT IPOOIIEMY COTIEPEXMBAaHUE
TUAPOKCHUJIOB; YpOKa, CAMOCTOATEIBHO CO3/1aI0T UM
Tonyuam éo3mooicnocmy AJTOPUTM JI€ATEIbHOCTU IPU PELLICHUN
HAayyumucs: 0CO3HABaTh 3HaUCHHE IpOOJIEMBI
TEOPETUYECKUX 3HAHUN TS KoMMyHHMKaTUBHBIE:
IIPAKTUYECKOM NEATENBHOCTU IIposABIAIOT aKTUBHOCTH BO
4eJIoBeKa B3aMMOJICHCTBUY [ PELICHUS
MO3HABATEIbHBIX ¥ KOMMYHUKAaTHBHBIX
3aa4(3a/1a10T BOIPOCHI, (POPMYIIUPYIOT
CBOM 3aTpYyIHEHUs, IpEyIaraoT
TTOMOIIb B COTPYIHIYECTBE)
HepHOI[quCKHﬁ 14.09 Crpykrypa I[ICXD JI.H. Hayuamcs: onuceiBate U PeryasituBHble: Onpenenstor
3aKOH U Menneneesa. Ctpoenne XapakTepu30BaTh TabIIMIHyt0 Gopmy | [ImaHUpyIOT CBOM NEeHCTBUS B CBOIO JINYHYIO
aroma. @usnyeckuii cmeic | [ICXD JI.U. Menpeneesa; aenath COOTBETCTBUHU C MOCTABIEHHON TO3HITHIO,
Ilepnomuieckas IIOPAKOBOTO HOMEPA, YMO3aKJIIOUEHUS O XapaKTepe 3a/1auell U YCIOBHSMH €€ pealn3aluu aJICKBaTHYIO
CucTeMa HOMEpa IIEpUOJIa, HOMEpa M3MEHEHHUS CBOMCTB XMMHUYECKUX nuddepeHInpoB
. . Menneneena B TPYTIIBL XUMIECKOTO 3JIEMEHTOB C yBEIMYeHHEM 3apsaaoB | [lo3HaBaTe/bHbIE: CTABAT aHHYIO
CBETC YUCHMUS O ﬁ:r;:;:eifﬁﬁfqﬂﬁg aTOMHBIX s7€ep. 1 (HOPMYIUPYIOT LENH U IIPOOIIEMBbI CaAMOOLCHKY
CTPOCHHH aToMa HAMOHOHMS CBOHCTS Tonyuam 803ModNCHOCIb YPOKa; 0COSHAHHO U MPOH3BONLHO CBOHWX YCIIEXOB B
HMIHCCKIX YeMEHTOR 1 | HAVHUMbCS: TIPHMEHSTh SHAHKS O CTPOAT B YCTHOI U HCbMEHHOH Gopme | yuebe
UX COeJMHEHUH B 3aKOHOMEPHOCTSIX IEPHOANYECKOM
Hepuosax v rpynmnax, CHCTEMBI XMMHUYECKHX 3JIEMEHTOB KommyHukarnsHbre: .
[JIaBHBIX MOATPYIIIaX JUI OOBSICHEHUS U TIPEIBUICHUS Brajenne MOHOJIOTHHCCKON 1
IICXD O.U. Menneneesa, CBOMCTB KOHKPETHBIX BELLIECTB ZMaNorHueCKoli popmamu petn
JemMoHcTpanus:
pasnu4Hbie GOPMBI TaOIHIL
MIEPHOTNYECKON CHCTEMBI.
Jla6.onbIT:
2.MopenupoBanue
MOCTPOCHUS
IIepnoanueckoi cUCTEMBI
J V. MenneneeBa
XumMuueckas 16.09 Xumuueckas Hayuamcs: xapakrepuszoBarb PeryasituBHbIe: paboTaTh 1O TUIAHY, dopmupoBaHUE
OpraHM3aLHs KUBOIL OpraHu3aius KHUBOH H XUMHWYECKHUI COCTaB KHUBOI KICTKH; | MCHONB3YS CTICHHATLHO MoJ00paHHbIE | OTBETCTBEHHOTO
o HEXUBOW IIPUPOJIBI. COCTaB s,1pa, MAHTUU 36MHOM KOpPBI; | CpencTBa. YMEHHE OLICHUTh CTEIIEHb OTHOIIEHHUS K
1 HOXHUBOH TPHPOILL XUMHYECKUM COCTaB Tonyuam 6osmoocHocmy ycriexa Wil Heycrexa CBoen YYEHUIO

AApa, MAHTUU U 3EMHOM

HAYy4umuvcsi.’ OOBACHSITH MHDP C TOYKHU

JACATCIBHOCTU
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KOpbl. XUMUYECKHE
DJIEMEHTHI B KJIIETKaX
JKHBBIX OPTaHU3MOB.
Makpo- u
MHKPOAJIEMEHTHL.
Jdemoncrpaums:Monensb
CTPOCHHS 3eMHOTO Iapa
B TOMEPEUYHOM pa3pese

3pCHUSA XUMUN

IMo3naBaTesbHBIE: aHATU3UPOBATH,
CpaBHHUBATh M 000011aTh H3yUCHHBIC
noHATHA. CTPOUTB JIOTHYECKOE
paccyxIeHue, BKII0Yas yCTaHOBICHUE
NPUYMHHO — CJICICTBEHHBIX CBS3CH.
[MpencTBnsaTe HHGpOPMALHIO B BUIE
PHCYHKa

KomMmyHukaTuBHBIE:

OtcranBarh CBOIO TOUKY 3PECHUS,
MIPUBOIUTE apIrYMEHTHI, IOATBEPKIAAA
ux Qakramu

6. Knaccn@nxaunﬂ 21.09 O0600611eHNEe CBEAECHUH 0 Hayuamcs: ycranaBnuBaTh PerynsaTusnbie: Onpenenstor
XUMHYECKHX PEaKIHil XMMHUUYECKUX PEaKIUsX. MPUHAIEKHOCT XUMHCCKOH BplnBUraroT Bepcumn peneHus ) BHYTPEHHIOIO
Knaccudukanms peaKkuy K OnpeielEHHOMY THITy IO | TIPOOJIeMBbl, 0CO3HABATh KOHEYHBIN MO3UIIHIO
110 pas/IMIHBIM XMMHUUYECKUX PEAKIUH 10 | OZHOMY M3 KIaCCU(PHUKAIIMOHHBIX pe3ynbTar oOyuaronuxcs
OCHOBaHMAM PA3IMYHBIM OCHOBAHMAM: | MPM3HAKOB: 1) 10 YMCITY U COCTaBY Ha ypOBHE
COCTaBy W YHCITY WCXOJHBIX BEIIECTB U IIPOITYKTOB IMo3naBareibHbIE: TIOJIO’KUTEIEHOT
pearupyromux 1 peakuuu (peakuuy COCIUMHECHNS, BriOnparotT ocHOBaHNS M KPUTEPHH I | O OTHOIICHHS K
00pa3ylomuXxcs BEIECTB, | Pa3oXEHHs, 3aMEIIeHHs 1 00MEHa); | KiIacCH(UKaInu 00pa3oBaTenbHO
TerIoBoMY 3 eKTy, 2) 10 BBIIECIICHUIO HIIH [TpeobpazoBbiBaTh HHOPMALIHIO M3 My Hporeccy,
HalpaBJICHHUIO, MOTVIONICHUIO TETUIOTHI (peaKun OJIHOTO BHJIa B JIPYroOil U BHIOUPATD AJIsl | HOHUMAIOT
U3MEHEHUIO CTeIeHEeH 9K30TEPMHUIECKHIE U ce0st ynoOHyto Gopmy dukcanmum HEOOXO0TMMOCTh
OKHCIICHHSI 3JIEMEHTOB, 9HJOTEPMHUYECKUE); npencTaBieHus HHGOopMaIu YUSHHS
00pasyroIux 3) 10 U3MEHEHHMIO CTENEHEH
pearupyolue BelecTa, | OKHCICHHS XUMHYECKHX JIEeMEHTOB | KoMMyHUKAaTHBHbIE:
(ase, MCIIOITB30BAHHIO (peaxkuuy OKHCIUTENHHO- OtcranBaTh CBOIO TOUKY 3PEHUS,
KaTaju3aropa. BOCCTaHOBHTEIIbHEIE); TIPUBOANTH ApPTYMEHTBI, IOATBEPIKAAs
JIa6. onbITHI: 4) o oOpaTUMOCTH mpoLecca nx ¢axramu. Pa3nmuars B ycTHOH peun
3. 3amerieHue >xene3omM (peaxuuu oOpaTumble 1 MHEHHE, JI0Ka3aTeIbCTBa, TUIIOTE3bI,
MeJU B PacTBOpe HeoOpaTHMBbIe); TEOpHu
cynbdara meau (1I) Tonyuam 603modcHOCMb HAYUUBCA:
COCTaBIISITh MOJICKYIISIPHBIE 1
MOJIHBIE MOHHBIE YPaBHEHHS MO
COKpaIleHHbIM HOHHBIM
YpaBHEHHSIM.
7. | TlousTtue o CKOPOCTHU 23.09 ITonsarue o ckopoctu Hayuamcs: Ha3pBaTh (PaKTOPHI, PeryasituBHbIe: IIposiBnsitotT
XHUMIYECKOM XMMHUUECKOH PEeaKIHH. BIIMSIIOIIUE HA CKOPOCTh CaMocCTOsTeNIbHO 00HAPYKUBAIOT U YCTOHYMBBIN
@DakTOpBbI, BIUSIONIME HA | XUMHYECKOH Peakinu U OObSICHIT (bopmynupyroT npodiemy. yueOHO —
peaKiih CKOPOCTh XMMHUYECKUX UX BIUSIHUE Ha CKOPOCTh T103HABATEIILHBIH
peakumii. XMUMHUYECKOH peaKkiiy; Ha3bIBaTh IMo3naBarteabHbIE: HHTEpEC K

JleMoHCcTpanum:

@aKTOpLI, BJIMAOIIMUEC HA CMCIICHUC

BrisaBisior MPUYIMHBI U CIICACTBUS

HOBBIM OOILIMM
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3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peakuuu oT
MIPUPOJIbI pEarupyrOIINUX
BEIIECTB. 3aBUCHMOCTD
CKOPOCTH XMMHUYECKOI
peakuuu ot
KOHLIEHTpaLuu
pearupyrommx BelecTs.
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakluu OT
IJI0IIaIu
COTPUKOCHOBEHUS
pearupyoIux BemecTB
(«KUTISIIAT CITOHY).
3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peakuuu oT
TEeMIIEpaTyphl
pearupyrommx BeIeCTB.
JIa6. OneIThI:

4. 3aBHUCHMOCTB CKOPOCTH
XUMHUUYECKOHN peakliuu OT
TIPUPOJIBI PEATHPYIOIIHUX
BEIIECTB Ha MPUMEPE
B3aUMOJIEUCTBUU KUCIIOT
C MeTajIaMHu. 5.
3aBUCUMOCTb CKOPOCTH
XUMHUUYECKOH peakuuu ot
KOHLIEHTpaIuu
pearupyomux BemecTs
Ha npuMepe
B3aMMOJICHCTBUS LIUHKA C
COJITHOM KHCJIOTOU
pa3au4HOn
KOHIICHTPAITHH.

6. 3aBHCUMOCTB CKOPOCTH
XUMHUYECKON peakluu OT
momanu
CONPUKOCHOBEHUS
pearupyommx BeIecTB.
7.MopenupoBaHue
«KUIISIIIETO CIOS.

XUMHUYECKOI'0 paBHOBECHUH.

Ionyuam 6o3modicHocmo
HAy4umuCcs. MPOTHO3UPOBATH
Ppe3yabTaThl BO3AECHCTBUS
pa3IYHBIX (PAKTOPOB HA U3MEHEHHE
CKOPOCTH XMMHUYECKOI PEeaKIni;
MIPOTHO3UPOBATH PE3YNIBTATHI
BO3JICHCTBHS PA3INYHBIX (PaKTOPOB
Ha CMEIIeHUEe XUMHUYIECKOTO
paBHOBECHS

sBreHUH. CTPOAT JIoTH4ecKue
pacCy>XIeHUs, yCTAHABIUBAIOT
MIPUYNHHO — CJIEACTBEHHBIC CBA3U

KoMmmyHuMKaTUBHBIE:

YYUTHIBAIOT pa3HbIe MHCHHS U
CTPEMATCSI K KOOPAMHAIIMN Pa3IMIHBIX
MO3ULIUN B COTPYTHUUECTBE,
(bopMynupyoT coOOCTBEHHOE MHEHHUE U
MIO3UIHIO

criocobam
pereHus 3a1ad
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8. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOH peakuuu oT
TeMIepaTypsl
pearupyromunx BemecTB
Ha TIpAMepe
B3aUMOJEICTBUS OKCUAA
menu( 1) ¢ pactBopom
CEepHON KHUCIOTHI
Pa3IMYHON TeMIeparypsl

8. KaTaHI/I3aTOpLI 28.09 Karanuzarops! u katanu3. | Hayuamcs: NConb30BaTh Mpu PerynsaTusHbie: YcBoeHue
WHruburopsl. XapaKTepUCTHUKE ITPEeBpaIleHHH Y4YUTHIBAIOT NPaBUJIO B IUIAHUPOBAHUHU | TIPABUI
AHTHOKCHJIQHTEHI. BEIIIECTB MOHATHS «KaTaJIu3aTopy, U KOHTpOJIE crioco0a perieHus, UHUBUYaAJIBHO
JeMoHcTpanum: «UHTUOUTOPY», «KAHTUOKCHIAHTHIY, OCYILECTBIIAIOT TOIIATOBBIA KOHTPOJIb | IO U
T'omorennslit n MPOBOJUTH HECIIOKHBIE XUMHUYECKHE 6e301macHoro
TeTepOTeHHbIA KaTalnn3bl. | OIBITH M HAOMIONCHUS 32 I[lo3naBaresbHBIE: nosegeHus BUYC,
®depMeHTaTUBHBIHA M3MCHCHHSIMH CBOIMCTB CBOMCTB CaMOCTOATENIBHO CO3AI0T allTOPUTM YTOXKAFOIIIX
KaTajus. BEILECTB B MPOIIECCe MPEBPALICHUH, | AESATENBHOCTHUT NPH PEIICHUH NPOOIeM | >KU3HH U
Wurubuposanue. co0Omonars nmpasmwia Th u OT. Pa3IM4YHOrO XapakTepa 310pPOBBIO
Jlab.onbITHI: THonyuam eosmoorcHocmo KommyHuMKaTHBHBIC: Troner
9. Paznoxxenne Hay4umucsi: TpaMOTHO oOpamarbes ¢ | JloroBapuBaroTCsi 0 COBMECTHOM
HepOKCHIa BOIOPOA C BEIIIECTBAMH B TOBCEIHEBHON KM3HU | JESITEIBHOCTH, IPUXOAIT K 00IIeMy
HIOMOIITBIO OKCHJIA peIIeHHI0, B TOM YHCIIe U
mapranma (IV) u CTOJIKHOBEHMIO UHTEPECOB
katajnassl. 10.

OOHapy)xeHHe KaTaJla3bl
B HEKOTOPBIX MHUILEBBIX
MIPOJYKTAX.
11. Uarubuposanue
B3aMMOJICHCTBUS KUCIIOT
C MeTaJIaMH
YPOTPOITHHOM
9. | O0o0wenue u 30.09 Hayuamcs: o0600mars 3HaHUS U PeryasiTuBHbIE:

cucTeMaTHh3aIusg
3HAHUH 110 TEME
«BBenenue»

MIPENICTaBIISITh UX CXEM, TaOJHII,
IIpe3eHTalUi

BHocAT HE0OX0IMMBIE KOPPEKTUBHI B
JIEHICTBHE MOCJIE €r0 3aBEPIICHUs Ha
OCHOBE €T0 U y4eTa XapaKrepa
CIIEJIAaHHBIX OIIHOOK
Ilo3naBarenbHbIC:

CrposT peueBoe BHICKa3bIBAaHUE B
YCTHOW U MUCBMEHHO hopme
KoMMyKkaTHBHBIE: KOHTPOIUPYIOT
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JiefcTBUS MapTHEpa

10. KonTpoabHas 5.10 KonTposns npenaMeTHsIXx U | Hayuamcs: IpUMEHATH NOJTyuyeHHbIE | PeryJsiTHBHBIE: OCYIIECTBISIOT Beipaxaror
paGoraNel MeTaHpe,ZIMe;beIX 5 3HAaHUS U CHOPMHUPOBAHHBIC YMEHHS | TOIIATOBBI W UTOTOBBIM KOHTPOJB IO | aIeKBaTHOE
10 Teme «BBeLeHHe» Y4eOHBIX ASHCTBHHA 1O JUTSA petIeHns yueOHBIX 3a1ad pe3ynbTaTy TIOHUMaHHE
TeMe « Beenenue. ITo3HaBaTe/bHbBIE: TIPUYHH ycIiexa
OOm1ast xapakTepuCcTHKa CTPOSIT pEYE€BOE BHICKa3bIBAHKE B U Heycrexa
XAMHUYIECKIX YCTHOM U IMCBMEHHOH popme yaeOHoit
3JIEMEHTOB M XUMHUYECKUX KoMmMmykaTuBHBIE: YUUTHIBAIOT JIeATEeNIbHOCTH
peaxkuui. pa3Hble MHEHUS U CTPEMATHCS K
IIepuoanueckuii 3aK0H U KOOPJUHALUY Pa3IUYHbIX IO3ULUI B
Ilepuonnueckas COTPKYIHHYECTBE
CHCTEMa XUMHUYECKUX
3JIEMEHTOB
. . Menneneesa»
Tema 1. Metasabi(184.)
11. | [Honoxxenue 7.10 ITonoxeHue MeTamioB B Hayuamcs: xapakrepu3oBaTh PeryasiTuBHbIe: Onpenenstor
3IEMEHTOB-METAIIIOB Ilepuonnueckoii cucreme METAJIJIBI 110 UX MHOJIOKEHHUIO B [IpUHUMAIOT U COXPAHSIOT YUCOHYIO CBOIO JINYHYIO
I o XHUMHUYECKUX JIEMEHTOB [ICX3 JI.1.Menneneena, 3aj1auy, IJIAaHUPYIOT CBOU JEUCTBUS B MO3ULIUIO,
B liepnoanieckon . . Menneneera. Meraynueckas OIUCHIBATh CTPOCHHUE COOTBETCTBUU C NIOCTABJIEHHOH 3aauell u aJIEeKBaTHYIO
CHCTCMC KpHUCTaJTHYECKas peleTka U (u3HUECcKUe CBOWCTBA METAILIOB, | YCIOBUAMM €€ pealu3aluu nudpepeHIupos
Z[. N. Menneneera u METAJUIMYCCKasi XUMHYECKasl CBS3b. 0OBSICHATH 3aBUCUMOCTb CBOWCTB | Ilo3HaBaTebHbIE: aHHYIO
0COOEHHOCTH OOmrme pu3znvecKkne CBOUCTBA METAJIJIOB OT UX TOJIOKEHUS Hcnonb3ytoT 3HaKOBO — CUMBOJIMYECKUE CaMOOLIEHKY
CTPOCHHMS X METaJLIOB. 3 [ICX3 A.1.Menneneena, cpelcTBa CBOMX YCIIEXOB B
CruiaBbl, UX CBOMCTBA U 3HAYCHUE. Honyyam éo3mooicnocmyo KommykaTuBHbIe: yaebe
aromMoB. Ousznyeckue
. Jdemoncrpauuu: Hay4umscsi: TPOrHO3UPOBATH APryMEHTHPYIOT CBOIO MO3HUIIHIO U
CBOUCTBA METAJIIOB. OO0pa3s1pl cIIaBoB CBOICTBA HEN3YUYEHHBIX KOOPAMHUPYIOT €€ C MO3ULUH TAPTHEPOB B
CruiaBbl 3JIEMEHTOB U X COEOUHEHUN HA COTPYIHUYECTBE
OCHOBE 3HaHUH O
[IEPUOJINYECKOM 3aKOHE.
12. | XuMuueckue 12.10 XuMHYeCKUEe CBOMCTBAa METAJUIOB KaK | Hayuamcsa: onucsiBaTh CBOWCTBA | PeryiasiTuBHbIE: DopMUPYIOT
CBOICTBA METAIOB BOCCTAaHOBHTEJIEH, a TAK)KE B CBETE UX | BEIIECTB HAa OCHOBe HaOmoneHnit | IocTaHoBka y4eOHOM 3a1aun HA OCHOBE YMEHUS
TIOJIOXKEHUS B AJIEKTPOXUMUYECKOM 3a UX NPEBpaALICHUIMH, COOTHECEHUS TOTO, YTO U3BECTHO U WCII0JIb30BaTh

psALy HanpsKEeHU METaJuIoB.
Jdemoncrpanun: B3aumoselicteue
METAJIJIOB ¢ HEMETaJJIaMHU.

JIab. onbIThl: 12.B3anmoneiicTBre
PacTBOPOB KUCIOT U COJIe C
METaJlJIaMKi

JIEMOHCTPUPYEMBIMHU YYUTEIIEM,
HCCIIEN0BATh CBOMCTBA BEIIECTB
B XOJI€ BBLITTOJTHEHHUS
71a00paTOPHOTO OITBITA, ENIATh
BBIBOJIBI O 32aKOHOMEPHOCTSX
CBOICTB METAJJIOB B MEPUOAAX U
rpymnmnax.

YCBOEHO , M TOTO, YTO €IIe HEU3BECTHO
Ilo3naBarejibHbIE:

BriaBr:keHHE TUIIOTE3, HX 000CHOBAHHE,
JIOKAa3aTeJIbCTBO

KomMmykaTnBHbIe:

yanCTByIOT B KOJUICKTUBHOM

3HaHUS B OBITY
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Tonyyam 6o3mooicnocmy
Hay4umucs: TPOTHO3UPOBATH
XHMHYECKHE CBOMCTBA
HEM3YYCHHBIX JIIEMCHTOB M UX
COEIMHEHNI Ha OCHOBE 3HAHUI O
MIEPUOIIMIECKOM 3aKOHE.

obcyxaeHnn npoOieM, IPOSIBISIOT
aKTUBHOCTh BO B3aWMOJCHCTBUM OIS
peLICHUS KOMMYHHKaTHBHBIX n

TIO3HAaBAaTCJIbHBIX 3aaa4

13. | MeTaibl B MIPUPOJIE. 14.10 Mertasmret B ipupoae. Obmme Hayuamcs: cocTaBnsith PeryasituBHble: Topmocts 3a
O6uwe CIOCOOBI HX MTOTyYCHHUS. YpaBHEHHS PEAKINH , JCKAMUX B | YUHUTHIBAIOT IPABHUJIO B IUNTAHUPOBAHUH U poccuiickyio
6 JIao. onbITHI: OCHOBE MOJTyYCHHS METAJUIOB. KOHTpOJIE criocoba eicTBUs HayKy
CHOCOOBI X 13. O3HakoMIIEHHE C pylaMU jKeJie3a Tonyyam 6o3mooicnocmy IMo3naBareabHbIE:
HOJTy4CHUA 14. OxparyBanye IIaMEHU COIAMU | HAYYUMbCS: TIPUBOLUTE Hcronp3yloT NOMCK HeOOX0AUMOi
HIEJIOYHBIX METAIIJIOB MPUMEPHI YPaBHCHUH pEaKITuii, UH(OPMAIUH JTS BBITOTHCHUS YICOHBIX
JIeKAIUX B OCHOBE 3aJJaHUi C HUCTIIOJIb30BaHUEM yueOHOM
MPOMBIIIIJICHHBIX CITOCO0O0B JIUTEPaTyphl
MOJY4CHHUS YyTyHa U CTaJIH. KommykaTuBHbIe:
YYHUTHIBIOT pa3HbIC MHCHHUS U CTPEMATHCS
K KOOPJMHAINH PA3IMIHBIX TIO3UIIHA B
COTPYIHHYIECTBE
14. | Peuiegue pac4eTHBIX 19.10 PacuetHble 3a1aun 10 ypaBHEHUSAM Hayuamcs: pewarb pacueTHbIe PeryasiTuBHbIe: OBnaneHue
3a/1a4 C TIOHATHEM XAMHYICCKUX Peaklyii, IPOTEKAIONNX | 33739 110 YPaBHEHMAM OI{GHI/IBa}OT TPaBHILHOCTD BEIMOMHEHHA HaBBIKAMH I
) C y9acTHEM METAJIOB M UX XUMHYECKUX PeaKInii, JIEHCTBUS Ha YPOBHE aJIEKBATHOM TIPaKTUIECKOM
Maccosdas 0ond COeIMHEHU MPOTEKAOIINX C Y4aCTHEM PETPOCIIEKUBHOM OIIEHKU JIEATETILHOCTH
6b1X00a NPOOYKMa METAJIJIOB M UX COCIUHEHHI. Io3naBarejabHbIE:
Tonyyam 6o3modcnocmy Bribuparor Hauboee 3pdekruBHbIC
Hayuumscs: penarhb CIOCOOBI PEHICHHUS 337124, KOHTPOJIHPYIOT
OJTUMITHATHBIE 3aTaH. U OI[CHUBAIOT MPOIECCHH PE3YJIbTaT
JIeATEeIILHOCTH
KommykaTuBHbI€:
KoHTponupyroT neiicTBUs mapTHEpa
15. | TlogsiTHE O KOPPO3HH 21.10 Koppo3us MeTaiioB U crioco0s Hayuamcs: ncnonb3oBarhb npu PeryasituBubIe: VMmenune
METaIOR 00pBOBI ¢ HElt XapaKTePUCTUKE METAIIOB U MX PasznmuuaroT crioco6 U pe3ynbTar ASUCTBUS | HHTETPHPOBATH
COCIMHEHUH MOHATUS «koppo3usi | Ilo3HaBaTedbHbIE: MTOJTyYCHHBIC
METaJIOB», «XUMUYECKas Bnazgeror oOmmmM mprueMoM perieHus 3HAHWS B
KOpPO3HSI», 3a1a4 MPaKTHYECKUX
«INIEKTPOXUMHUYECKAST KoMMyKaTHBHbBIE: YCIIOBHSX

KOPPO3Us», HAXOJUTh CIIOCOOBI
3aIIUTHl METAIIJIOB OT KOPPO3HH.
Tlonyuam 6o3moxcHocms
Hayyumuvcs | TPAMEHSTH 3HAHUS
0 KOPPO3UH B KHU3HU.

JoroBapuBarorcst 0 COBMECTHOM
JIESITEILHOCTM, TIPUXOJIAT K 00IIeMy
peIIeHHIO
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16. [Ilemo4yHBIC METAJLIIBI: 26.10 O01as xapaKTepUCTHKA IIETOYHBIX Hayuamvca: naBarp Perynsarusnsbie: PazButue
o61Ias METaJUIOB. MeTalIbl B IPHPOE. XapaKTePUCTUKY MISTOYHBIM [ImaHUpYIOT CBOM AEHUCTBUS B CBA3H C OCO3HAHHOTO,
O061ue crocoObl UX MOTYYCHHUS. MeTajllaM T0 UX MOJDKEHHUIO B TTOCTABJICHHOM 3a7jadell U YCIIOBHISIMH €€ YBOKUTEITHHOTO
XapaKkTepHuCTHKA Cr . [ICX3 I.1.MenneneeBa CIICHUS "
POEHHUE aTOMOB i , p
[{enouynsle METAIIBI — MPOCTHIE HCCIIE0BATh CBOMCTBA IMo3HaBaTeabHbIE: JIoOposKenaTesb
BEIECTBA MISIOYHBIX METAJIJIOB — KaK CraBsaT 1 GOPMYIHPYIOT eI U HOTO
TIPOCTHIX BEIIECTB. poOIEMBI YpoKa OTHOIIICHHS K
Tonyyam 6o3mooicnocmy KommykaTuBHbIE: JIpyromy
HAy4umscsi: TPaMOTHO AJIeKBaTHO UCIIONB3YIOT peueBbIe yenoBeky. Ero
obparmiarscs ¢ BelecTBaMu B cpezacTBa ist 3 GHEKTHBHOTO PELICHUS MHEHHUIO,
MTOBCETHEBHOM >KU3HH. KOMMYHHUKATHBHBIX 3a]1a4 CIOCOOHOCTH
BECTHU JUAJIOT C
JPYTUMH
JIIOEMU
17. | Coennnenus 28.10 Bakuneimme coequHEHHS EIOYHBIX Hayuamcs: xapakrepu3oBaTh PeryasiTuBHbIe:
ILETOUYHBIX METAJIJIOB METAJIOB — OKCHIIBL, TUAPOKCHIB | (U3UUECKHAC M XUMUICCKHE VYYHTHIBAIOT MPABUIIO B TUIAHUPOBAHUH H
coIH (XJIOPHUIBI, KapOOHATHI, CBOMCTBa OKCHIOB U KOHTPOJIE CTI0CO0a peIIeHHS
cynb(haTel, HUTPATH), UX CBOUCTBA U TUAPOKCHUIOB IETOYHBIX IMo3HaBaTeabHbIE:
MIpUMEHECHNE B HAPOIHOM XO3SICTBE. METaJIOB, COCTABJIATh Hcnonp3yioT mouck HeoOXoIuMOH
Kanwmiieere ymoOpeHwUs. XUMHYECKUC YPAaBHCHHS, WHPOPMAIIUH TS BHITIOTHEHHUS YISOHBIX
JdemoncTpanum: XapakTepu3yrolIe CBOICTBa 3a/IaHU# C MCTIOJIb30BaHUEM yueOHOH
OO0pa3Ipl METOYHBIX U MIEIOYHBIX METAJIJIOB, PellaTh JIUTPATYPHI
[IEJIOYHO3EMENBHBIX METAJIOB. «IIETIOYKMY TPEBPAIICHUN. KoMmmykaTuBHbIE:
B3aumopeiicTBue HaTpus, IUTHSA C Tlonyyam éo3mooicnocmy YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSTCA
BozloH. B3aumoneicreue HaTpus ¢ HAYy4umvcs: COCTaBIISATH K KOOPJMHALUY Pa3JIMYHbIX 103ULUHI B
KHCJIOPOJIOM «IETIOYKIY TPEBPAIICHUH. COTPYIHHYECTBE
18. [llenouno3zemenbHbBIE 9.11 O01as xapakTepUCTHKA JIEMECHTOB Hayuamvca: naBatb PeryasituBHble: PazButue
METaJLIBL: 00mast 1aBHOM moArpymmsl 11 rpyrmer. XapaKTePUCTUKY [ImaHUpPYIOT CBOM ACUCTBUS B CBSI3H C 0CO3HAHHOTO,
CrpoeHue aToMOB. LIEJIOYHO3EMENIBHBIM METaJljlaM MOCTABJICHHOM 3a7a4eil U yCIOBUSIMU €€ YBXXUTEIHLHOTO
XapaKTePUCTHKA
[[lenouHo3eMenbHbIE no ux nomwkenuro B [ICXD peuieHus u
METaJlJIbl — IPOCTHIE BELIECTBA. J.N.Meunneneena, ITo3HaBaTe/bHBIE: JOOpOKenaTesb
XapaKTepU30BaTh COCTaB aTOMOB, | CTaBsAT U (GOPMYIUPYIOT LETH U HOTO
HCCIIEI0BATh CBOMCTBA poOIEeMBI ypoKa OTHOIIECHHUS K
MIEIOYHBIX METAJIJIOB — KaK KoMmmykaTuBHbBIE: JIPYTOMY
MPOCTHIX BEILIECTB. AJIeKBaTHO HCIIONB3YIOT pEUeBhIS yenoseky. Ero
Tonyuam 6o3modncHocms cpenctsa s 9QPEKTUBHOTO PEIISHHS MHEHHUIO,
Hay4umscsi: TPaMOTHO KOMMYHUKaTHUBHBIX 33729 CIOCOOHOCTH
oOpamiarscs ¢ BelecTBaMu B BECTH JINAJIOT C
MMOBCEIHEBHOM JKU3HU JIPYTUME
19. | Coennuenns 10.11 Baxwneitmue coenquueHust Hayuamcs: xapakrepu3oBaTh PeryasiTuBHbIe: JIFOIbMU

IICJIOYHO3EMCIIbHBIX

(1)I/I3I/I"IGCKI/IC U XHUMHYCCKHUC

VuuTteIBaloT IMpaBUJIO B IJIAHUPOBAHNU U
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LIEJTOYHO3EMETbHBIX METaJIJIOB — OKCH/JIbI, TUAPOKCUIBI U | CBOICTBA OKCHAOB U KOHTpOJIE crioco0a pereHuns
METAILIOB COJH (XJIOpHIBI, KapOOHATHI, THUIPOKCUIIOB ITo3HaBaTeibHbIE:
HUTPATHI, CyabQarel, pocdarsl), UxX IETI0YHO3EMEIHbHBIX METaJLIOB, Hcnonp3yioT mouck HeoOXonuMOH
CBOMCTBA M IPIMEHEHUE B HAPDOJAHOM | COCTABIATH XUMUYECKHUE nH(pOpMaUK AJIS BBIOIHEHUS yIeOHBIX
XO3SHCTBE. YpaBHEHHUSI, XapaKTEPU3YIOLUE 3aJaHA{ C UCTIOIH30BaHUEM yIeOHOM
JleMoHcTpanuu: CBOWCTBA LIEIIOYHBIX METAILIOB, JIUTPaTyPHI
B3aumoneiicTBue KaubLus ¢ BOOOU. pelmary «UEnOoYKm» KommykaTuBHbI€:
BsaumoneiicTBue Maraus ¢ IpeBpaleHU. Y4YUTBIBAIOT pa3Hble MHEHUS U CTPEMATCS
KHCJIOPOZIOM. Tonyuam o3modxcrnocmo K KOOPJMHAIUY PAa3JIMYHbIX TO3UIHH B
JIa6. onbITHI: HAy4yumucs: COCTaBIATh COTPYAHHUYECTBE
15. B3aumopeicTBHe KanbIus C «LIETIOYKU» IIPEBpaLICHUM
Bonoii. 16. [Tomyuenue ruapokcuaa
KaJIbIIUA U UCCIIEIOBaHHE €T0
CBOICTB
20. | AroMAHUE — 16.11 Crpoenne aroMa, puzndecKue u Hayuamvca: naBatpb PeryasituBHbIe: DopMUpYIOT
IIEPEXO/HBIH IEMEHT. XMMHUUYECKHE CBOICTBA ATIOMUHNS KaK | XapaKTEPHUCTHKY ATIOMHHUS 1O [Tnanupytor cBOH neﬁchBI/m c HHTEpEC K
DI3HYCcKre i MIPOCTOTO BEIIECTBA ero nonkennto B [ICXD TIOCTaBJICHHOHN 3a/1adell ¥ yCIOBUSMH €€ KOHKPETHOMY
J.U.Menneneesa, pEIICHNs], OLICHNBAIOT IPaBUIBHOCTh XUMHYECKOMY
XHMUYCCKHC XapaKTepU30BaTh COCTAB aToMa, BBINOJTHEHUS ICHCTBUS 3NIEMEHTY
CBOMCTBa aTIOMUHUS. XapakTepu3oBaTh Gusndeckue 1 | [lo3HaBaTeJlbHBIE:
[Tony4yenue u XMMHYECKHE CBOMCTBA CaMOCTOATENBHO BBIJICNSIOT U
IPUMCHEHHE ATFIOMUHUS, o6mchsm) (OpMYITUPYIOT TO3HABATENBHYIO LB,
3aBHCHMOCTB CBONCTB aJIOMHHHUS | UCTIOJNB3YIOT OOIIHME IPUEMBI PEIIeHUs
AJIFOMHMHU A
ot ero nojoxerus B IICXO 3a1a4y
J.U.MenneneeBa, 00bSCHSTH KommykaTuBHbIe:
MPUYUHBI XUMUYECKOH JlomycKaloT BO3MO>KHOCTbD Pa3IMIHBIX
WHEPTHOCTH aJIIOMHUHUSL. TOYEK 3PEHMs, B TOM YHCIIE HE
Honyyam 6o3mooicnocmy COBIAJAIONINX C UX coOcTBeHHON. 1
HAY4umucsi: TPaMOTHO OpPUEHTUPYIOTCS Ha MO3UILIUI0 NapTHEpa B
o0palarscs ¢ BelecTBaMu B OOILEHNU ¥ B3aUMOJICHCTBUH
IIOBCE/IHEBHOM JKU3HU
21. | CoenuneHus 18.11 CoenuHEHUS aJTFOMUHUS — Hayuamcs: xapakrepu3oBarb PeryasituBHbI€: DopMUpYIOT
ATFOMITHIS — OKCHJ] I THAPOKCH[, UX aM(pOTEpHBIA | (U3MUECKHE H XUMHUIECKHE YYHUTHIBAIOT PABUIIO B TUIAHUPOBAHUH H yYMEHHUe
xapakrep. Baxxnelmue conu CBOICTBA OKCUAA U TMJIPOKCUIA KOHTPOJIE CTI0CO0a PeIIeHHS UHTETPUPOBATh
OKCHJT U TUIPOKCHU/L, .
- ATIOMUHHS. AITFOMUHUS, COCTABIIATh Ilo3HaBaTesbHBIE: MOJTy4YEeHHBIE
HX aM(OTEPHBIiT ITpuMeHEeHHE ATOMUHUS U €10 XUMMYECKHE YPABHEHHUS, Hcnonb3yioT MOMCK HEOOX0qMMO 3HaHUs B
XapakTep. COEIMHEHU. XapaKTepU3yIOIIHEe CBOICTBA WHGOPMAIINH TS BBITIOHEHUS YIeOHBIX MPKTUYICCKYIO
JIa6. onbITHI: AIIOMHHUS, PEIIaTh «LEMNOYKH» | 3aJaHuil C MCIOJIb30BaHHEM YUeOHOU SKU3HD

17.Ilonyuenue
THIIPOKCHUJIA AIFOMUHHS U

MpeBpaleHU.
Tonyuam 6o3moocHOCHb

JUTPATypHI
KomMykaTnBHBIE:
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HCCIeIOBaHue
€ro CBOMCTB.

HAy4umscs: COCTABISTDH
«ILETIOYKMY TPEBPALICHAN

KonTponupyror neiictBue naptHepa

22. IpakTnyeckas 23.11 OcyIiecTBIeHNE IETOYKH Hayyamcsa: obpamarscs ¢ PeryasituBHble: PasButne
padora Nel XUMHUYECKUX nmabopatopHbIM 00opynoBaHueM | OCYIIECTBISIOT NOMIATOBEIA KOHTPOIb 0 | KOMMYHHKATHBH
OcylecTiene MIPEBPALLECHUI W HarpeBaTeIbHBIMH IPUOOpPaMU | Pe3yabTaTy oro

B COOTBETCTBUU C IIPaBUIAMHU KOMIIOHEHTA B
HCTIOYKH XUMHUICCKUX TEXHHUKH O€30TIaCHOCTH, IMo3uaBaTebHbIE: OOIIeHNN 1
MPEBPALLCHUI OTHCHIBATh XUMUYECKUI Brnazmerot o0mmM mprueMoM perieHus COTPYAHHYECTBE

9KCTIEPUMEHT C IIOMOIIBIO SA3bIKa | 3a7a4 co

XUMWH, JeNaTh BHIBOJBI 11O KommykaTuBHbBIE: CBEPCTHUKAMHU U

pe3ynpTaTaM 3KCIepUMEHTA. YYUTHIBAIOT pa3Hble MHEHHS U CTPEMSTCS | YUUTEISIMH

Tonyuam o3modxcrnocmo K KOOPJUHAIIUYU Pa3IUYHbBIX MO3UIIUHN B

Hayyumucs: 0CO3HABATh COTPYIHUYECTBE

HEOOXOIMMOCTE COOJIFONEHUS

npaBwiTh u OT ans coxpaHeHus

3I0POBBSI OKPYKAIOLIUX.

23. | XKemneszo — dyieMeHT 25.11 Pacnonoxenue xenesa 8 [ICXO.U. Hayuamvca: naBatpb PeryasiTuBHbIe: DopMUpYIOT

VI Irpynmsr MenneneeBa u cTpoeHue €10 4TOMA. XapaKTepUCTUKY Xkefne3a 1o ero | Ilnanupyror CBOM neﬁcuTBm c HUHTEpPEC K
60uHOl DusnyecKre 1 XUMUICCKUE CBOHCTBA noskenuto B [ICXD MOCTABJICHHOH 3a/1a4€U U YCIIOBUSIMH €€ KOHKPETHOMY
1o KCIC3a — IPOCTOro BCINCCTRA JA.M.Menneneesa, pelIeHNs, OLIECHUBAIOT MPaBWIBHOCTh XUMHYECKOMY
HOATPYIIIIBL. XapaKTEpU30BaTh COCTAB aTOMa, | BBINOJHEHUS JAEHCTBUS 3JIEMEHTY
dusnyueckue u xapakrepu3oBarb pusndeckue u | [lo3HaBaTeabHbIE:
XUMHUYECKUE XMUMHUYECKHE CBOMCTBA XKee3a, CaMOCTOATENBHO BBIIENSIOT U
CBOIMCTBA JKejIe3a. OOBSICHATH 3aBUCUMOCTb CBOUCTB | (hOPMYIUPYIOT IO3HABATEIBHYIO 1€,
H ’&KeJie3a OT €ro MOJIOKEHUs B WCTIOJIB3YIOT OOIIINE MPUEMbI PEIICHHUS
axOXJICHNC B [ICXH5 A.1.Menneneena, 3a7a4
npupoe. UCCIIEIOBATh CBOWCTBA JKene3a B | KoMMyKaTHBHbIe:
XOJI€ BBITIOJTHEHHSI JomyckaroT BO3MOXHOCTb Pa3IMYHbIX
11a00paTOPHOTO OIIBITA, TOYEK 3PEHUS], B TOM YHUCIIE HE
ONKCHIBATh XUMUYECKUHN COBIAJAIONINX C UX cOOCTBeHHOM. 1
9KCIIEPUMEHT. OPUEHTHUPYIOTCS Ha MO3ULHUIO NApTHEPA B
Tlonyuam 6o3moxcHocms OOIIeHNH W B3aUMOJICHCTBUU
Hay4yumuvcs: TPAaMOTHO
oOparmiarscs ¢ BelecTBaMu B
MTOBCE/THEBHOM KU3HU
24. | CoenuHeHus xejesa 30.11 I'eneTnyeckue psabl Fe?'u Fe** Hayuamcs: xapakrepu3oBarb PeryasituBHbI€: Pazsutne
+2,+3 ux Baxneiimme conu xene3a. 3HaYCHHE (u3nueckre 1 XUMHUIECKUE YYUTHIBAIOT PABWIIO B IJIAHUPOBAHUY H OCO3HAHHOTO,
xKenesza CBOICTBa OKCUIOB U KOHTPOJIE CTI0CO0a PeTIeHHS YBa)XXUTEJIHHOIO
Ka4€CTBCHHOC o
U €ro CO€AMHEHUN AJIsl IPUPOJBI U TUAPOKCUIOB KeJe3a, IHo3naBareabHbIE: u
OIIPEACICHUE. HapOJHOIO XO3SHCTRA. COCTABIIATH XMMUYECKHE M cronp3yloT MOMCK HEOOXOMHMMOM no6poykesarenb
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['eneTnveckue psabl JdemoncTpauuu. YpaBHEHHUSI, XapaKTepU3YIOI1e UH(POPMAIINH [T BHIMOIHCHHUS YICOHBIX HOTO
Fe +2 u Fe +3. BsaumopeiicTBre MeTalJIOB C CBOMCTBA COCIMHCHMI Kele3a, 3aJaHA{ C UCTIOIH30BaHUEM yIeOHOM OTHOILIEHUS K
HeMeTauiamu. [lonyyenue IIPOBOJUTH KaU€CTBEHHbIE JUTPATypPbl JIpyromy
ruapokcunos xenesa (1) u (IID). peakuuu, NOATBEPKAAIOLINE KommykaTuBHbIe: yenoBeky. Ero
Jlab. onbITHI: HaJM4Yue B BOOHBIX pacTBOpax VYYUTBIBAIOT pa3HbIE MHEHUS U CTPEMSTCSI | MHEHHUIO,
18. BzaumopeiicTBre jkenesa ¢ KaTHUOHOB KeJIe3a, peuarb K KOOpAMHALIUY PA3JIMYHBIX MO3ULUN B crocoOHOCTH
COJITHOM KHCJIOTOM. «UETIOYKN» PEBPAICHHUM. COTPYIHUYECTBE BECTH JIHAJIOT C
19. ITonyyenune ruAPOKCUIOB xeneza | Ilomyuam 603modcHocy JIPYTUMH
(II) u (I11) u M3yueHne UX CBOKCTB. Hay4umvcs: COCTABIATH TOABMU
«IEMOYKW MPEBpaIleHUH,
COCTABJIATH MOJIEKY/SIPHBIE U
MOJIHbIC NOHHBIE YPAaBHEHUSI 110
COKpaIleHHbIM HOHHBIM
YPaBHEHUSIM

25. IpakTuyeckas 212 [TonydeHue u cBOKCTBA COETUHEHUI Hayuamcs: obpamarscs ¢ PeryasiTuBHbIe: OBnasneHue
padora Ne2 METaJUIOB nmabopaTopHBIM 000PYIOBaHHEM OCyILIECTBISIIOT MOIIArOBBIA KOHTPOJb 10 HaBbIKaMU JJIs
Tonyuerue u W HarpeBaTeIbHBIMH IPUOOpPaMHU | Pe3yabTaTy MIPaKTUYECKOI

- . B COOTBETCTBUU C IPaBUIaAMU JIeATENbHOCTH

CBOUCTBA COCIMHCHNN TEXHUKHU 0€3011acHOCTH, ITo3naBaTe/bHbBIE:

METAJIOB ONKCHIBATh XUMUIECKUH CrposT peueBoe BbICKa3bIBaHUE B YCTHOU
SKCIEPUMEHT C MIOMOIIBIO S3bIKa | W MUChMEHHOMH (hopme
XUMWH, JeJIaTh BHIBOJIBI 11O KoMmmykaTuBHbIE:
pe3yabpTaTaM dKCIepruMeEHTa. YYUTHIBAIOT pa3Hble MHEHHS U CTPEMSTCS
Tonyyam 6o3modcnocmy K KOOPJUHAIIUY Pa3IUIHBIX MO3UIIUHN B
Hay4umscs: 0CO3HABaTh COTPYIHUYECTBE
HEOOXOIMMOCTE COOJIFONEHUS
npaBwiiTh u OT nns coxpaneHust
3I0POBBSI OKPY)KAIOLIUX.

206. IMpakTuyeckan 7.12 Pemenne skcrepuMeHTaNbHBIX Hayuamcs: obpamarscest ¢ PeryasiTuBHbIe: OBnasnenue
paGora Ne3 3aJ1a4 Ha pacro3HABaHKE U MMOyYCHHE | JIAOOPATOPHBIM 000PYIOBaHUEM OCyLIECTBISIIOT MOIIATOBBIA KOHTPOJIb 110 HaBbIKaMU JJIs
P COEIMHEHUI METAJIJIOB W HarpeBaTeIbHBIMH IPUOOPAMHU | Pe3yabTaTy MPaKTUYECKOI

CIICHIC B COOTBETCTBUU C MpaBUIaAMHU JIeSTEIbHOCTH
SKCTICPUMCHTAIbHBIX TEeXHUKH O6€30IacHOCTH, Io3HaBaTeJbHBIE:
3a1a4 Ha ONMCHIBATh XUMUYECKUN ITpoBoasT cpaBHEHHE U KIACCUPUKAITUIO
pacro3HaBaHHe U AKCIEPHUMEHT C MIOMOIIBIO A3bIKA | TI0 33JaHHBIM KPUTEPHUSIM
TIOJTydeHHEe XUMUH, JIEaTh BBIBOABI IO KoMmmykaTuBHbIE:

o €3yJbTaTaM dKCTIEpUMEHTA.

COeMHEHHU %Oz;qam 603M03,C~Hpocmb I[Oj"OBapI/IBaIOTCH O COBMECTHBIX
METaLIoOB ACUCTBUAX B pa3JIMYHBIX

Hay4umucsi. 0CO3HaBaTh
HEO0OXOIMMOCTh COOJIOACHHS
npaBunlhb u OT ans coxpaneHus

CUTyalusax
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CBOETO 3I0pPOBbs U
OKPYKaIOIIHX.
27. | Obo0uIeHne 3HAHUN 912 Hayuamcsa: 0600mars 3HaHus 1 | PeryJsiTUBHBIE: Bripaxator
o TeMe «MeTauTbi» MIPEACTABIATh UX CXeM, TaOIuIl, BHoCST HEOOXOIMMBIE KOPPEKTHUBHI B aJIeKBaTHOE
TIpe3CHTAIHIA JEHCTBHUE TIOCIIE eTO 3aBEPIICHNS Ha MTOHNMaHHe
OCHOBE €T0 U y4eTa XapaKTepa CACTaHHBIX | MPUYHH yclexa
omnboK 1 HeycIexa
Ilo3naBaTesbHBIE: yueOHOH
CTposT peueBoe BHICKa3bIBaHUE B YCTHOM JIeSITENIbHOCTH
U MUCBMEHHOM (hopme
KoMMyKkaTuBHbIE: KOHTPOJIUPYIOT
JIeHCTBUS IAPTHEPA
28. KOHTpO JILHAS 14.12 KonTtpons npeaMeTHbIX U Hayuamcs: npuMeHATH PerynsaTuBHbie: IIposBasitoT
paﬁoTa Ne2 MeTanpeIMETHBIX YYeOHBIX JEeHCTBUN | TOJNydYEeHHbIC 3HAHUS U OcCyIecTBISIOT UTOTOBBII U TOIIATOBBIN OTBETCTBEHHO-
110 Teme «MeTallIb o TeMe «MeTasuTbI>) c(hOpMHUPOBAHHBIC YMCHHUS JIs1 KOHTPOJIb 110 Pe3yIbTaTy CTh 32
pemeHns yaeOHBIX 3a/1ad IMo3HaBaTeabHbIE: pe3yabpTaThbl
CrposT pedeBoe BRICKa3bIBaHUC B yCTHOU
¥ THCEMEHHOH popme
KoMMyKkaTuBHBIE: KOHTPOJIHPYIOT
JICHCTBUS TapTHEPA
Tema 3. Hemeraminbi(284.)
29. | OOwag 16.12 OO11as xapakTepucTHka HeMeTawioB: | Hayuamcsa: naBarb onpenenenust | PeryJsiTuBHbIE: dopmupoBaHue
XapaKTepI/ICTI/IKa IIOJIOKCHUEC B Hepﬂounqecmn IIOHATUAM HHaHI/IpyIOT C:SOI/I )IeI/I(iTBI/IH B CBsA3U C TOTOBHOCTHU U
HEMETAIIIOR CHUCTEME XUMHUYECKUX IIEMEHTOB «AJEKTPOOTPHUIATETHHOCTE « MTOCTABJICHHOM 3aJ]adell U YCIIOBUSIMUA | CIIOCOOHOCTH K

J. 1. MenneneeBa, 0COOEHHOCTH
CTPOCHHS aTOMOB,

ANIEKTPOOTPHIATEIBHOCTE (D0) Kak
Mepa «HEMETaIUTMYHOCTHY, psid D0.

KpPICTaJIHI/I‘leCKOC CTPOCHHUC
HEMETAJJIOB — MPOCTHIX

BemecTB. Aynorponus. Pu3ndeckue

CBOMCTBa HEMETAJIOB.

OTHOCHUTENBLHOCTD MOHITHHA «METaJID

n «HEMETAJID»

AJUIOTPONHS XapaKTepHU30BaTh
HEMETAJIJIBI 110 MX IOJIOKEHHIO B
[ICXH5 A.1.Menneneena,
ONKCHIBAaTh CTPOEHHE
(hu3nveckre CBONCTBA
HEMETAJIJIOB, OOBICHSITH
3aBUCUMOCTDH CBOMCTB
HEMETAJIJIOB OT UX ITOJIO)KEHHS
I[ICX5
JI.1.MenneneeBa;cCoCTaBIsATh
Ha3BaHM COETUHEHUN
HEMETaJIoB 10 GopMmyre 1
(hopMyIT IO Ha3BaHUIO, HAYIATCS
JlaBaThb ONpPEeJeIICHUs
«aJIIOTPOTIUS, «aJNIOTPOIHbIE
MOJU(DHUKALIUNY.

ee peIIeHus
IHo3naBarenbHbIE:
CraBsT 1 GOPMYIHPYIOT TN U
poOJIEMBI YpOKa
KomMmykaTnBHbIe:
AIEKBaTHO UCTIONB3YIOT PEUEBHIE
cpenctra 11 3G PeKTHBHOTO
peUICHUA KOMMYHUKATUBHBIX 3aJ1a4

00yYEHUIO I
CaMOpa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBALIH K
00yYEHUIO U
MO3HAHHIO
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Ionyuam eozmooicHocmo
Hay4umuCcsi: IPOrHO3UPOBATh
CBOMCTBA HEU3YUYEHHBIX
3JIEMEHTOB U UX COEANHEHUH Ha
OCHOBE 3HaHMI O
MEPHOIMYECKOM 3aKOHE

30. | OOuMe XuMHYECKHE 21.12 OO0mme XuMUIECKIe CBOHCTBA Hayuamcs: xapakTepu3oBaTh PeryasituBHble: PazBuBator
CBOIICTRA HEMETAJIOB CTPOCHHE HEMETAIJIOB, 00IIHe [NocranoBka yueOHOIT 3a1a4un Ha 0CO3HaHHOE
XUMHUUYECKHE CBONCTBA OCHOBE COOTHECEHUS TOT0, YTO OTHOIIEHHUE K CBOUM
HEMCTAJIIIOB.
HEMETaJJIOB, OMUCHIBAThH OOIIIHE U3BECTHO U YCBOEHO , i TOTO, YTO COOCTBEHHBIM
Hewmerasbr B XUMHUYECKHE CBOICTBA ellle HeM3BECTHO HOCTYIKAM
mpupoac n CIOCOOBI HEMETAJIJIOB € MOMOILBIO A3bIKA IlosnaBaresbHbIE:
UX ITOJYyYEHHUS XUMUHU, COCTABJIATh YPAaBHEHUSA BrinBmkenue runores, ux
XUMHUUYECKUX PEaKIIuii, 000CHOBaHUE, TOKA3aTEILCTBO
XapaKTEePU3YIOIINUX XUMUYECKUE
CBOICTBa HEMETAJIIOB UX KommykaTuBHbIe:
COEeIMHEHU I Y4aBCTBYIOT B KOJUIEKTUBHOM
Tonyuam éosmoorcnocmeo o0CyXIeHnn po0IIeM, POSIBITIOT
Hay4umscsi: IPOrHO3UPOBATH AKTUBHOCTh BO B3aUMOACUCTBUU IS
CBOICTBA HEU3YUYEHHBIX peuIeHns KOMMYHUKAaTUBHBIX U
DJIEMCHTOB U UX COCI[I/IH@HI/IFI Ha IIO3HABATCJIbHBIX 3aaa4
OCHOBE 3HaHUH O
MEPUONYECKOM 3aKOHE
31. Bonopon 23.12 ITonoxenue Bonopoaa B Hayuamcs: xapaktepu3oBaTh PerynsaTuBnbie: DopmMupyroT
Ilepuoanueckoii cucrteme BOJZIOPOJ 110 €0 IOJI0XKEHUIO B PaznuuaroT criocob 1 pe3yasTar KOMMYHUKaTUBHBIN
XUMHYECKUX 3JIEMEHTOB [ICX5 A...Menneneena, JNIEUCTBUS KOMIIOHEHT B
. U. MenneneeBa. CTpoeHue aToMa U | XapakTepU30BaTb CTPOCHHE IMo3HaBaTeabHbIE: OOIIeHUY U

MOJIeKyIbl. Du3ndecKue u
XUMHUYECKHE CBOMCTBA BOJOPOA, €r0
[OJIy4Y€HUE U IPUMEHEHHE.

JIab. onbITHI:

20. [Momyuenue

1 pacro3HaBaHue BOJOPO/A

aToMa BOAOPOa, OOBICHATE €TO
BO3MOYKHBIE CTEIIEHH OKHCIIEHMUS,
XapaKTepU30BaTh

(hM3MYecKre U XUMHYCCKUE
CBOWCTBA BOJIOPOA, OOBSACHSITH
3aBUCUMOCTh CBOMCTB BOIOpO/a
ot nosioxkenus ero B [ICXD
JI.1.Menneneera, OMUCHIBAThH
nmabopaTopHbIe 1
MIPOMBIIIJICHHBIE CIIOCOOBI
MOJIYYEHHUS BOAOPOIA .
THonyyam 6o3mooicnocmy
Hayyumucsi: OObSICHATD
JIBOMCTBEHHOE IOJIOXKECHUE

Brazgerot oOmmmM mprueMoM perreHus
3amau

KomMmykaTnBHbIe:
JoroBapuBatoTcsi 0 COBMECTHOM
JIESITENIbHOCTH 0 PYKOBOJCTBOM
YUIHUTETIS

COTPYAHHYECTBE CO
CBEPCTHUKAMU B
nporecce
00pa3oBaTeIbHOM
JIESITEIbHOCTH
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Bogopoaa B IICXD
J.1.Menneneepa, rpaMOTHO
oOpamiarecs ¢ BEIecTBaMH B
MMOBCETHEBHOM KU3HHA

32. | Bona 28.12 Crpoenne Monekynsl. BogoponHas Hayuamcs : XxapakTepu3oBaTh PeryasituBHble: HmeroT nienoctaoe

XUMH9ecKas CBsA3b. Duzngeckue CTPOCHHE MOJIEKYJIBI BOAOPO/A, [ImaHupYIOT CBOM AEHUCTBUS B CBSA3M C | MHPOBO33PEHUE,
CBOMCTBA BOZIbl. AHOMaJIMY CBOICTB (hu3MIecKue U XUMHYECKUE MIOCTaBJICHHOH 3aa4eil U yCIOBUSIMU | COOTBETCTBYIOIIEE
BOIBL. [HapoduisHbIE 1 CBOWCTBA BOJIBI, OOBSICHSITH ee pereHus COBPEMEHHOMY
ruapooOHBIC BEICCTBA. aHOMAJIUU BOJIBI, CIIOCOOBI IMo3naBarenbHbIE: YPOBHIO Pa3BUTHUS
XUMHYECKHE CBOMCTBA BOJIBL. OUYMCTKH BOJIbI, IPUMEHSATH B CraBsT U GOPMYIUPYIOT LETH U HayKH
KpyroBopoT Bojibl B ipupo/Ie. OBITY (QIIBTPHI JJIS1 OUUCTKH npo0JIeMbl ypoKa
BogoouuncTka. Aspariusi BOABI. BOJIBI, IPABHJIBHO UCNIONB30BaTh | KoMMyKkaTHBHBIE:
BerToBbIe QHIBTPBI. MUHEpaIbHBIC MUHEPAIBHYIO BOJY, BRIMONHATE | KOHTponupyroT AeicTBus mapTHEpa
BoAbI. JucTuniaupoBaHHas Boja, ee pacueTsl 10 YpaBHEHUSAM
MOTy9YCHUE U IPUMECHEHHE. XUMHYECKUX PEaKInii,
JIa. ombITHI: MIPOTEKAIOIINX C Y4aCTHEM BOJEI.
21. UccnenoBanne NOBEPXHOCTHOTO THonyyam éo3mooicnocmeo
HATSDKCHUS BOZBI. Hayyumuvcs: 0OEKTUBHO
22. PacTBOpeHHe IepMaHTaHaTa Kajusl | OLCHUBATh HH(POPMALIHIO O
WA METHOTO KyIopoca B Boze. 23. BEIIECTBAaX U XUMHUYCCKUX
T'unparanust 06e3BOXKEHHOTO Mpolreccax, KpUTHIECKU
cyns(ara OTHOCHUTBCS K TICEBIOHAYYHON
menu (II). 24. UzrotoBnenue nHpOPMAIIH,
TUIICOBOTO OTrevarka. 25. HET0OPOCOBECTHON peKIaMe
O3HaKOMIIEHUE C KOJIIEKITUEH
OBITOBBIX (PHIIBTPOB.
26. O3HaKOMJICHHE C COCTAaBOM
MUHEPATLHOHW BOJBI

O600menue 30.12

HEMETAaJlJIbL

33. | 'anoreunsl: o0mas 11.01 OOmrast XapaKTepUCTHKA TaJIOTeHOB: Hayuamcs: xapaktepu3oBarb PeryasiTuBHbI€: [IposBnsitoT

XapaKTePHCTHKA CTPOEHHUE aTOMOB; [IPOCThIE BEILIECTBA | CTPOEHHE MOJIEKYJ T'aJIOTEHOB, [Inanupyrot CBOM JICHCTBHA B CBA3K C | SKOIOTHIECKOE

Y OCHOBHBIE COEJNHEHUS FaJIOT€HOB, OIHCHIBATh (PU3UICCKUC U MOCTABJICHHOM 3a1a4eil U yCIOBUSIMU | CO3HAHUE

ux coiictBa. Kparkue cBenenus o
xJope, 6pome, pTope U Hoxe.
IIpumeHeHue rajgoreHoB u

HUX COEITMHEHHUI B HAPOJHOM
XO3SHCTBE.

JdemoncTpanum:

OO6pasIpl TAIOTEHOB —

XHMUYECKHE CBOICTBA raJIoreHOB
Ha OCHOBE HAOJIIOIEHHH 3a NX
MIPEBPALICHUSAMHU BO BpeMs
}IeMOHCTpaHHOHHBIX OIIBITOB,
00BACHATHL 3aBUCUMOCTEL CBOICTB
rajoreHoB UX OT II0JIOKEHHS B
I[ICXD .. Menneneena,

ee pelIeHus
Ilo3naBaresbHbIC:

CraBaT 1 GOPMYIHPYIOT LETH U
poOIEeMBI ypoKa
KommykaTnBHbIe:

AJZIeKBaTHO HCIIONB3YIOT PEYEBHIC
cpencTra s 9QPEKTHBHOTO
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IIPOCTHIX BellecTB. B3aumonencTaue
TaJIOTeHOB C HATPUEM, aIFOMHUHHEM.
BrrTecHenue ximopom Opoma mim Hona
13 pacTBOPOB HUX COJIEH

COCTaBJISTH (YOPMYIIBI
COEIMHEHHI raJ0oreHoB U M0
(dhopmynam naBaTh Ha3BaHUs
COEIUHEHUSM IajJ0oreHOB
Honyyam 6o3mooicHocmy
Hayuumuscsi: 0CO3HABATh
HEOOXOIMMOCTE COOJIFONEHNS
TIPABUJ SKOJIOTUICCKOM
0e301acHOCTH P OOPAILEHNH C
rajgoreHaMu

peUICHNA KOMMYHUKATUBHBIX 3aJ1a4

34. | Coennuenus 13.01 OCHOBHBIE COETMHEHUS TaJIOTEHOB: Hayuamcs: ycraHaBnuBath cB3b | PeryiasiTuBHbie: Bocnuranue
raJOTeHORB raJlor€HOBOJOPO/BI, COIU MEK/ly CBOMCTBAMHU COCIMHEHUIN | YYUTHIBAIOT IPABUIIO B OTBETCTBEHHOTO
rajoreHOBOJIOPOAHBIX KHUCIIOT. U UX NIPUMEHEHUEM, U3ydaTh IUIAHUPOBAHUHU M KOHTPOJIE criocoba OTHOILICHHUS K
JdemoncTpanum: CBOICTBA COEIMHEHUI rajOreHOB | peUIeHUs pupoje
OO0pas3Iel IPUPOTHBIX B XOZI€ BBIIIOJITHEHUS IHo3naBarenbHbIE:
COEIMHEHUH XJIopa. 71a00paTOPHBIX OTIBITOB , Hcnonp3yioT mouck HeoOX0MuMOH
Jlab. ombITHI: THonyyam éo3mooicnocmeo WHPOPMALINH TS BHITTOTHCHAS
27. KauecTBeHHas peakLys Ha HAay4umscsi: UCIONb30BATh y4eOHBIX 33IaHUH C UCTIONF30BAHAEM
raJjoreHuI-MOHBI proOpeTeHHBIC KOMITCTCHIINT y4eOHOI TUTpaTypsl
IIPY BBITIOJTHEHUH MPOEKTHBIX KommykaTuBHbIe:
paboT 1O U3YUCHUIO CBOUCTB U YuuThIBaIOT pa3Hble MHEHUS U
CIOCOOOB MONYYECHUS U CTpEMSATCS K KOOPAUHALINI
pacro3HaBaHusl COEIMHEHUI pa3MUYHBIX MO3UIUH B
rajoreHoB COTPYHUYECTBE
35. HpaKaneCKaﬂ 18.01 Pemenne skcriepuMeHTaNbHBIX 33724 | Hayuamcs: obpamarscs ¢ PerynsaTuBnbie: Ognasnenue
padora Ned no teme «lloarpynna rajoreHoB» 1abopaToOpHBIM 000PYIOBAHHEM OCyYIIECTBISIIOT MOIIArOBBIN HaBBIKAMU JJIs
P W HarpeBaTeIbHBIMH IPUOOPAMHU | KOHTPOIIb II0 PE3yNbTaTy MIpaKTUIECKON
CHICHHC B COOTBETCTBUHU C MPaBUIaMHU JIeATENbHOCTH
SKCTIICPUMCHTAJIbHBIX TEXHUKH 0€30IacHOCTH, IMo3naBarejbHbIe:
3aJ1a4 110 TeMe ONKCHIBATh XUMUYECKUI IIpoBoasT cpaBHEeHUE U
«[Toarpymma 9KCIEPUMEHT C IMTOMOIIBIO S3bIKAa | KIACCH(HUKAIIHIO MO 3aJaHHBIM
FAJTOTEHORBY XUMUH, JIE1aTh BBIBOABI MO KpUTEPUSIM
pe3yibraraM 3KCIepUMEHTa. KoMmmykaTuBHbIE:
Lonyuam 6o3modicHocms Haxozsr oOrmee pemenue yaeOHOM
HAy4umbvcs: 0CO3HaBaTh 3a7a4u
HEOOXOIMMOCTE COOTFONEHMS
npaBuia b u OT mns coxpaneHus
CBOETO 3/I0POBbSl U
OKPYKaroIIMX
36. KI/ICHOPOH 20.01 CrpoeHue aromMa U ajuIOTPOIHS Hayuamcs:, PeryasiTuBHbIe: Crpemiienue K

KHCJIOpOAa; CBOMCTBA K MMPUMCHCHUC

XapaKTepru30BaTb CTPOCHUC

Paznnyator crioco0 M pesynsrar

310pOBOMY 00pasy
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€ro aJUIOTPOIHBIX MOAH(UKAIITI.
JIa0. onbITHI:

28. Tlomy4yenne

U pacro3HaBaHUE KUCIOPOAa

MOJIEKYJIBI KHCJIOpPOJa,
COCTaBIISITh XUMHIECKHE
YpaBHEHHS, XapaKTEePU3yIOIHe
XUMUYECKUE CBOWCTBA
KHCJIOpOna, OOBICHATh
MPUMEHEHNE aJIIOTPOITHBIX
MOIU(UKAIINH KICIOPOAa,
OIUCHIBATh J1a0OPATOPHbIE U
MPOMBIIIJIEHHBIE CIIOCOOBI
MOJTYYEeHHUS] KHCIIOPOAA .
Tonyuam o3modxcrnocmo
HAy4umuvcsi: TpaMOTHO
obparmiarscs ¢ BelecTBaMu B
TIOBCETHEBHOM JKH3HA

JecTBus

IHo3HaBare/bHbIE:

Brnageror o0mmM mpueMoM peneHust
3a7aq

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JEATEBHOCTH TI0]l PYKOBOACTBOM
yuuTens

JKHU3HU

37. Cepa, ee @HgﬂquHe u 25.01 CrpoeHue aroma u ajiorponus cepsl; | Hayuamcs:, PeryasiTuBHbIe: DOopMUPYIOT OCHOBBI
XUMUYECKIE CBOWCTBa U IPUMCHECHUE XapaKTepU30BaTh CTPOCHIE PasmuaaroT crioco6 u pe3yasrar 9KOJIOTHYECKOTO
N pOMOHYECKOI CepEl. MOJICKYIIBI CEepBI OOBICHATH JIEACTBUS MBIIIICHHUS
CBONCTBA JeMoHCcTpanum: 3aBUCHUMOCTb CBOMCTB cephl oT e¢ | Ilo3HaBaTesbHbBIE:

B3aumopeiictBue cephl nonoxxerus B [ICXO JI.1. Brazgerot oOuimM mprueMoM perreHus

C MeTaJlaMH, BOJOPOAOM U MeneneeBa, COCTaBIATh 3a7a4

KHCIIOPOJIOM. XUMHUYECKUE YPaBHEHUSI, KommykaTuBHbIE:

JIad. ombITHI: XapakTepu3yrolue Xxumudeckue | JloroBapuBaroTcsti 0 COBMECTHON

29. T'opeHue cepsl Ha BO3yXe U B CBOWCTBA CepBl, 0OBICHATH JeSITeIbHOCTH, IPUXOAS K 00IIeMy

KHUCIIOpOJIe MPUMEHEHNE aJNTIOTPOITHBIX peleHno
MoAn(UKAILUIA cepbl
Honyuam eo3modcrnocmo
Hayyumucsi: TPAMOTHO
oOpamarecs ¢ BEMeCcTBaMH B
TTOBCETHEBHON KU3HU

38. | Coennnenus cepol 27.01 Oxcuust cepsl (IV) u (VI); ux Hayuamcs:, PeryasiTuBHbIe: DopMUPYIOT UHTEPEC

MOJIy4eHue, OITUCBIBATh CBOMCTBA YYUTHIBAIOT IPaBUIIO B K KOHKPETHOMY

CBOICTBa U MPUMEHEHHUE COEIMHEHUH Ccepbl, COCTABIIATD IUTAHUPOBAHHUU M KOHTPOJIE criocoba XUMHUUYECKOMY
YpaBHEHHSI pEaKIUi, pernIeHus AJIEMEHTY, TIOUCK
COOTBETCTBYIOIIUX IIETIOUKE) ITo3HaBaTe/IbHBIE: JIOTOJIHUTEIILHOM

IIpeBpaLIeHUH

Tonyuam 6o3mozcHocmo
Hayuumscs: MPOTHO3UPOBATH
XUMHUYECKHE CBOIICTBA BEIECTB
Ha OCHOBE MX CBOMCTB K
CTpOEHUs

Hcmonb3yoT TOUCK He0OX0uMOoi
UH(OPMAIIH JIJIST BBITIOTTHEHUS
y4eOHBIX 3aJaHUH C UCTIOIH30BAHHEM
y4eOHOI TUTpaTypsl
KomMmykaTnBHbIe:

KonTponupyrot aeiicTBue naptHepa

nHPOPMAIIUH O HEM.
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39. CepHa}I KHCJIOTA Kak 1.02 CepHas KUCJIOTa KaK dJEKTPOJUT U ee | Hayuamcs:, Perynsarusnsbie:
IEKTPOIIHT U €€ COIH COMH, HX MPHMCHEHNE B HAPOZHOM OIMCHIBATh CBOMCTBA CEPHOM Pagnnqa}oT croco® u pe3ynbTar
XO3SHCTBE. KHCJIOTBI, B XOZI€ IIPOBEACHUS JEUCTBUS
JdeMoncTpauuu: 71a00paTOPHBIX OTIBITOB , ITo3HaBarTe/bHbBIE:
OO0pas3Isl IPUPOTHBIX MIPOBOANTH KAa4ECTBEHHYIO Brazgeror oOuimM mprueMoM perreHus
coequHeHUH cepbl. OO0pasbl peaxmuio Ha cyabdar - HOH 3ama4y
BaXHEHIINX [T HAPOJHOTO THonyuam ozmoxcrnocmo KommykaTuBHbIe:
X03s1HCTBa CYab(aTOB. HAy4yumucs.: XapakTepu30BaTh JloroBapuBaroTcs 0 COBMECTHOM
JIa6. onbIThHI: oco0bIe cBoiicTBa JeATEILHOCTM, ITPUXOAAT K 001IeMy
30. CpoiicTBa paz0aBiieHHOH cepHOI KOHIICHTPHUPOBAHHON CEepHOU PpeIIeHuIo
KHCJIIOThI KHUCJIOTHI
40. CepHa}I KHUCJIOTa Kak 3.02 CepHas KUCJIOTa KaK OKUCIIUTENb. Hayuamcs :cocTaBisTh PerynsaTusHbie: HcnbrTeiBatoT
OKHCIIATEb. IIpou3BOACTBO CEPHOM KUCIOTHI U €€ YPaBHEHHS OBP ¢ yuactuem IInanupyroT cBOU NEUCTBUSA B 3 HIyBCTBO TOP/IOCTH 32
oxvaere u NIpUMEHEHUE CEPHOIi KHCIIOTEL, OTIHCHIBATE COOTBETCTBHHU C NOCTABIEHHOH POCCHICKYI0 HayKy
¥ . o0acTi TIpUMEHEHUS CepHOI 3a/1auell U YCIOBHSMH €€ pealn3aluu
NPUMCHCHUC CEPHOU KUCJIOTBI IMo3naBaTelbHbIE:
KUCJIOTHI Honyuam eo3modxcnocms Bnazgerot oOuiM mprueMoM perieHus
HAy4umscs: TPUBOIUTH 3a1a4
MPUMEPBI YpaBHEHUI peakuuii, KommykaTuBHbI€:
JIeKAIIUX B OCHOBE KoHTONMMpytoT neiicTBus mapTHEpa
MIPOM3BOJICTBA CEPHON KHUCIIOTHI
41. HpaKaneCKaﬂ 8.02 Pemenne skcriepuMeHTaNbHBIX 33724 | Hayuamces: obpamarscs ¢ PerynsaTuBnbie: YMeroT ynpasisTh
paGora Ne5 o TeMe «l[loarpynmna Kuciopomar» 1a60paToOpHBIM 000PYIOBAHHEM OCyIIECTBISIIOT MOIIArOBBIN cBoei
P 1 HarpeBaTeJIbHBIMU NPUOOpPaMU | KOHTPOJIb 110 PE3yNbTaTy [I03HABaTEJIbHOU
CLICHUE B COOTBETCTBUHU C ITpaBUJIaMU ACATCIBbHOCTHIO
SKCTICPUMCHTAJIbHBIX TEXHUKH 0€30IacCHOCTH, IMo3HaBaTeabHBIE:
3aJa4 M0 TeMES OTIMCHIBATh XUMUYIECKHIA CrposiT peueBoe BbICKAa3bIBAHUE B
«[Tonrpymma 9KCIIEPUMEHT C TIOMOIIBIO SI3bIKA | YCTHOW M MHUCbMEHHOH (opme
KHCIOPOIa» XUMUH, JIE1aTh BBIBOABI IO
pe3yabTaTaM dKCIepUMeEHTa. KommykaTuBHbI€:
Tonyuam eo3modcnocmo Y4YUTBIBAIOT pa3HbIE MHEHUS U
Hayyumucs: 0CO3HABATh CTPEeMSITCS K KOOpAMHALIUN
HEOOXOIMMOCTE COOTFONEHMS Pa3IUYHBIX TIO3UITHI B
npaBui b u OT ans coxpaneHust | COTpyTHHYIECTBE
CBOETO 3/I0POBBSI U
OKPYKaIOIINX
42. | A30T U ero cBOICTBA 10.02 CrpoeHue aToMa 1 MOJIEKYJIBI a30Ta; Hayuamcs:, PeryasituBHbI€: DopMUpPYIOT HHTEPEC
CBOMCTBA a30Ta KaK IIPOCTOro XapaKTepu30BaTh CTPOCHUE [InanupyroT cBOU AEUCTBUSA B CBA3U C | K KOHKPETHOMY
BelleCTBa aToMma M MOJIEKYJIbl a30Ta, MOCTABJICHHOM 3a7a4eil U YCIOBUSIMU | XUMUYECKOMY
OOBSICHSATh 3aBUCIMOCTb CBOWCTB | €€ peleHus! JNIEMEHTY
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a30Ta OT €ro MOJOXKEHHS B
I[ICXD3 .. Menneneena,
COCTaBJIATh XUMHUYECKHE
YpaBHEHHS, XapaKTEePHU3YIOIINe
XHMHYECKHE CBOMCTBA a30Ta
Honyuam eo3modxcrnocms
HAy4yumuvcs: TPaMOTHO
obpararecs ¢ BelecTBaMu B
MOBCEIHEBHOM KU3HHU

Ilo3naBartesbHbIE:

CraBsaT 1 GOPMYIHPYIOT eI U
poOIEMBI YpoKa
KommykaTuBHbI€:

AJZIEKBaTHO HCIIONB3YIOT PEUEBHIC
cpenctBa st 3P HEKTHBHOTO
pelIeHNss KOMMYHUKaTUBHBIX 3a/1a4d

43. | AMMHAaK U ero 15.02 AMMUak, CTpOeHHE, CBOWCTBA, Hayuamcs: onuceiBath cBOWcTBa | PeryasiTuBHbIe:
coenunenus. Conu nosyueHue u npumeHenue. Conu aMMHaka B X0JIe POBEACHUS IInaHupyrOT CBOM AEUCTBUS B CBSA3ZH C
aMMOHHS, UX CBOIMCTBA U 1a60PaTOPHBIX OMBITOB, MOCTABJICHHOM 3a/1auell U YCIOBUSIMH
aMMOHNA MIpUMEHEHUE. MIPOBOIUTH KaU€CTBEHHYIO ee pelIeHust
Jlad. onbITHI: pPeakirio Ha HOH -aMMOHUS IMo3naBareabHbIE:
31. 3yyeHune cBOMCTB aMMHaKa. Honyyam éo3mooicnocmyo CraBsT 1 GOPMYIHPYIOT IETH U
32. Pacnio3HaBaHue coyeil aMMOHUS Hay4umscsi: IPUBOAUTD poOJIEMBI YpOKa
MPHUMEPHI YpaBHEHHI peakLuil, KommykaTuBHbIe:
JIeXKAIIUX B OCHOBE Kontponupyror aelicTBus napTHepa
MIPOMEBIIIICHHBIX CITIOCOO0B
MOJIyYEHHUs] aMMHUaKa
44. | Okcunasl azora 17.02 Oxcunpt azora(ll) u (1V) Hayuamcs:, PeryasituBHbIe:
OIUCHIBATh CBOMCTBA YuuThIBaIOT MPaBUIIO B
COEeMHEHUH a30Ta, COCTABIATh TUTAHUPOBAHUU U KOHTpPOJIE criocoba
YpaBHEHHUSI peakiui, peleHus
COOTBETCTBYIOIUX IETIOUKE) IMo3naBarTebHbIE:
MpeBpanieHui Hcnonb3ytoT Nouck HeoOXouMoi
Honyyam éo3mooicnocmeo WHPOPMAIINH TS BHITOTHEHUS
Hay4umscs: TPOrHO3UPOBATh YUeOHBIX 33IaHUH C UCTIOIE30BAHAEM
XUMHUYECKUE CBOWCTBA BEIIECTB y4eOHOI TUTpaTyphl
Ha OCHOBE UX CBOMCTB U KommykaTuBHbI€:
CTPOEHUS Kontponupylot aelictBue naptHepa
45. | A3oTHAasg KUCJIOTa KakK 20.02 A30THas KUCJIOTA KaK AJIEKTPONUT, ee | Hayuamces:, PeryasiTuBHbIe:

IEKTPOIIUT, €€
MIpUMEHEHNE

CBOWCTBA U IPUMCHEHHUE.
JdemoncTpanum:

OO6pa31pl BYKHEHITHUX

JUTSL HAPOJHOTO XO35HCTBa HUTPATOB.
Jlad. onbITHI:

33. CpoiicTBa

pa30aBIIEHHON a30THOW KHCIIOTHI

OIMCEIBaTh CBOMCTBA a30THOM
KHCJIOTBI, B XOJ1€ TIPOBEACHHUS
71a6OPaTOPHBIX OTBITOB
Tonyuam 603mooicHocms
HAy4umscs: COCTaBIATh
«IIETIOYKMY TPEBPAIICHHA 110

azory

PasmuuaroT crioco6 u pe3yasrar
JeUCTBUS

ITo3naBaTe/bHbBIE:

Brazgeror oOuiM mpreMoM pereHus
3ama4y

KoMmmykaTuBHbIE:
JloroBapuBaroTcst 0 COBMECTHOM
JESITETBHOCTM, IPUXOJIAT K 00LIeMY
peueHuo
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46. | A30THAS KUCJIOTa KakK 24.02 AB30THas KUCI0Ta KaK OKUCIIUTEIb. Hayuamcs :cocTaBnsaTh Perynsarusnsbie:
OKUCIIUTEND, €8 HuTtpats! u HUTPUTEHL, TpobieMa ux ypaBueHust OBP ¢ ygactuem [InanupyroT cBOU AEUCTBUA B
cofeprKaHus B C/X TPOAYKINH. 430THOM KHCIJIOTBI, IPUMEHSATH COOTBETCTBHH C MOCTaBIEHHON
VA A3oTHBIC ynoOpeHUs COJIM a30THOM KHUCIIOTHI B 3a1auell U YCIOBHSAMM €€ pealn3aluu
JdeMoHcTpanuu: MPaKTUYECKON NEATENBHOCTH, Ilo3HaBaTesbHBIE:
B3aumoneiictue [IPOBOJUTH KaUE€CTBEHHYIO Brazgeror o0 mprueMoM perreHus
KOHLIEHTPUPOBaHHOW a30THOM pEeaKLyIo Ha HUTPAT - HOH 3a1a4
KHCJIOTBI C MEAIBIO. THonyuam 6osmoxcnocmo KomMykaTuBHBIe:
JIa6. onbITHI: HAyyumucs.: XapakTepu30BaTh KonTonupytot neifctBus napTaepa
34. B3aumoneiicTBue 0coObIe CBOICTBA
KOHLICHTPUPOBAaHHOW a30THOM KOHLICHTPUPOBAaHHOU a30THOMU
KHCJIOTHI C ME/IBIO KHCJIOTHI
47. CDOC(bOp. 1.03 Crpoenue aT01\\'/1a U aJUI0TPONUS Hayuamcs: PerynsaTusnsbie: 3 DOpPMUPYIOT HETEPEC
CoenuHeHus ¢ocdopa, coiicTBa 6em0r0 U XapaKTepU30BaTh CTPOCHHE [11aHUpyIOT CBOM AECHCTBUS B CBA3HU C K KOHKDETHOMY
KpacHoro ¢ocdopa, nx npuMeHeHune. | aroma dochopa, OOBSICHATH MOCTABIEHHON 3aJjadell U yCIOBUSIMU
dbocdopa. [TonsTue o 0 . iicts hooopa | ee pemers XUMHYECKOMY
(boChOPHBIX CHOBHBIE COCIMHEHUS: OKCH] 3aBHCUMOCTb CBOICTB p p . SIIEMEHTY, TIOHCK
¢docdopa (V) u oprodpocdophas kuc- | ot ero nonoxenus B [ICXD [I.U. | [o3naBarejbHbIe: .
YAOOPEHUIX nota, gpocdarsl. PochopHble Memnneneesa, COCTaBIATh CraBar 1 GOPMYIUPYIOT LEJIN U ﬁgg(;ﬂl;y;Te;;zogeM
yAOOpeHUs. XUMHYECKUE YPABHEHHUS, po0JIeMbl ypoKa pMatt '
JeMoHcTpanuu: Xapakrepusytomue xumuueckre | KoMMykaTuBHBIE:
O0pa3ibl NPUPOAHBIX CBOWCTBa a30Ta AJIeKBaTHO UCTIONB3YIOT PEUEBBIE
coemunenuii pochopa. O6pasisl B pe3yJIbTaTe MPOBEICHUS cpenctsa 11 9P PeKTHBHOTO
BaXHEHIINX [UIT HAPOJHOTO 71a00paTOPHBIX OTIBITOB, penieHnss KOMMYHUKaTUBHBIX 3a/1a4
x03s1iicTBa (pocharos. MPOBOANTH KA4ECTBEHHYIO
Jlag. ombITHI: peaknuto Ha pocdar - HoH
35. Topenue pocthopa Ha Bo3myxe u B | [lonyuam 603modCcHOCHb
KHCJIOPOJE. Hay4umucs. OIUCHIBATH
36. Pacrio3naBanune ocdarton (usnyecKre 1 XUMHYECKHE
MPOLECCHI, SBISIFOIUECS YaCTHIO
KpPYroBOpOTa BELIECTB B IPUPOJIE
48. | Yriepon 3.03 Crpoenue aTroMa 1 alIoTPOIHs Hayuamcs: xapakrepu3oBarhb PerynsatuBHbie: DopMUPYIOT
yIiiepona, CBOMCTBa €ro CTPOCHHE aToMa yIieposa, PaznuuaroT criocob u pe3yasrar HHTEpecC K
MOIU(UKANNN U UX IPUMEHEHNE. OOBSICHATH 3aBHCUMOCTD CBOWCTB | ACHCTBHS KOHKPETHOMY
JeMoHcTpanuu: yIJIeposia OT ero MOJIOKEHUS B Ilo3HaBaTesbHBIE: XAUMHU9IECKOMY
ITomomieHue yrnem pacTBOPEHHBIX I[ICX3 J1.1. Mengeneesa, Brazgeror oOumM mpueMoM penIeHnst | 3JIEMEHTY, TOUCK
BEIIECTB WK ra3oB. BocCTaHOBIIEHNE | COCTAaBIATH XUMHUICCKHUE 3ama4y JIOTIOTHUTETHHOM

MEJIU U3 €€ OKCHJIA YIIIEM.
JIa6. onbITHI:
37. TopeHue yriis B KUCIOPOAE

YpaBHEHHS, XapaKTEePHU3YIOIIHe
XHUMHMYECKHUE CBOMCTBA yriiepona
THonyuam eozmoorcHocmo
Hay4umuvcsi. ONUCHIBATh

KoMmmykaTuBHbIE:
JoroBapuBatoTcsi 0 COBMECTHOU
JIESITEIbHOCTH 0] PYKOBOJICTBOM
YUHUTENS

nHPOPMAIIUH O HEM.
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(bu3HUeCKIe 1 XUMHUYECKHE
HPOLECCHI, SBILIOLINECS YACThIO
KPYroBOpOTa BELIECTB B IPUPOLE

49. | Okcuapl yriepona 8.03 Oxcunet yrnepona (I1) u (IV), ux Hayuamcs:, PeryasituBHbIe: DopMUPYIOT YMEHUE
CBOICTBA U IPUMEHEHUE OIMCHIBaTh CBOMCTBA OKCUIOB Y4uTHIBaIOT IPaBUJIO B HCIOJIb30BaTh 3HAHUS
yIIIepoia, COCTABIATh YPaBHEHHA | IUIAHUPOBAHWU M KOHTpPOIIE crioco0a | B OBITY
peakuuii, COOTBETCTBYIOIIMX pelieHus
«UEMOYKe» NMPEBPAIICHUN . IHo3naBarenbHbIE:
MPOBOAUTH Ka4€CTBEHHYIO Hcnonb3yloT nouck HeoOXoanMon
PEaKIUIo M0 Paclo3HABAHUIO UH(OPMAIMH /1711 BBITIOJTHEHHS
YIJIEKUCIIOTO Ta3a yueOHBIX 3a/JaHUH C MCIIOJIb30BaHUEM
Tonyuam o3modxcrnocmo y4eOHOM JUTpaTyphl
Hayyumucs. IPOrHO3UPOBATH KomMykaTuBHBbIe:
XUMHUYECKHE CBOMCTBA BELIECTB KonTtponupyloT aelicTBue naptHepa
Ha OCHOBE UX CBOMCTB U
CTPOEHUS
50. | YrojapHas KUciaoTa u 10.03 VYronbHas kucaora. Conu yroibHOM Hayuamcs: PeryasituBHbIe: DopMUPYIOT YMEHUS
e8 COJIHL. KHUCJIOTBI: KaJIbLIUT, COJA, OTALl, UX JIaBaTh OMpEACTICHAS MOHATISIM | PasmugaroT crmoco0 u pe3yasrar HCIOJIb30BaTh 3HAHUS
3HaYEHHUE U NPUPOJE U KUZHU (GKECTKOCTb BOZBI» ,0IHCHIBATh JEUCTBUS B OBITY
KectkocTh BOZIBI U » 4
. YeNoBeKa. CBOWCTBA YrOJIbHOM KHCIIOTBHI, I[lo3naBaTeqbHBIE:
Croco0sr e€ JKecTrocTs BOABI U CIIOCOOBI €€ COCTaBJISATh ypaBHEHUS peakuuii, | Biameror oOmmM nprueMoM pereHust
YCTpaHCHUA YCTpaHCHMUS. COOTBETCTBYHOIIUX «ICIIOYKE) 3a71a4
JeMoHcTpanuu: MIPEBpAaICHUN , COCTABIATh KomMykaTuBHbIe:
O0pas3iibl IPUPOIHBIX COSTUHCHUN Ha3BaHUs COJIEH YrojabHOMI JoroBapuBarorcst 0 COBMECTHOM
yriiepoaa. O0pa3ipl BaXKHEHITUX IS KHCIIOTHI, JIESITENILHOCTM, TIPUXOJIAT K O0IIEMY
HapOJIHOTO X034HCTBAa KapOOHATOB. MPOBOANTH KA4ECTBEHHYIO PperIeHuo
Jla0. onbITHI: peaknuio Ha KapOoHaT - HOH
38. Ilonyuyenue yroapHOM KUCIOTE U | Tlonyuam 603modicHocmy
n3yueHue ee cBoicTs. 39. Ilepexon Hay4umbocs: IPOrHO3UPOBATh
KapOOHATOB B I'MPOKapOOHATHI. XUMHYECKUE CBOICTBA BELIECTB
40. Paznoxkenue ruapokapooHara Ha OCHOBE UX CBOMCTB U
HaTpus CTPOEHHUS
51. | Kpemumit 15.03 | Crpoenue aromMa KpeMHUS; Hayuamecs:, PeryasituBubIe: dopmupyrOT
KPUCTAJUINIECKUIA KPEMHHUH, ero XapaKTepU30BaTh CTPOCHHE AZIeKBaTHO BOCTIPHHAMAIOT HHTEpeca K
CBOWCTBA U IPUMEHEHUE aToMa KpeMHUS, OOBSICHATh MIPEUIOKECHNS M OIICHKY YUHUTENS U KOHKPETHOMY
3aBHCHMOCTB CBOHCTB KPEMHHUS OJTHOKJIAaCHIKOB XAUMHU9IECKOMY
ot ero nonoxenus B [ICXD J1.1. | Ilo3naBarejbHbIE: 3JIEMEHTY, TTOUCK
Mengeneesa, COCTaBIATh Bribuparor Hanboree 3pPEeKTUBHBIE | JOTOJHUTEIHHOMN

XMMHUYECKUE YPABHEHNUS,
XapaKTepU3YIOLI1e XUMUIECKHE
CBOWCTBA KPEMHHUS

CIOCOOBI pereHus 3a1ad,
KOHTPOJIUPYIOT U OLICHUBAIOT
MPOIECC U PE3YNIBTAT ACATEIHHOCTU

nH(GOPMAITUU O HEM.
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Tonyyam 6o3mooicnocmy
HAy4yumuvcs: TPaMOTHO
oOpamiarecs ¢ BEIecTBaMH B
MMOBCETHEBHOM KU3HHA

KommykarnBHbIe:
JloroBapHBaroTCs O pacupeneIcHHN
($byHKIU 1 posieil B COBMECTHOM
JeATEeNEHOCTH

52. | Coenuuenus KPEMHUS 17.03 Oxcun kpemuus (IV), ero npuponusie | Hayuamcs:, PeryasituBHbIe:
pasHoBuAHOCTH. CHUIHKATHI. 3HAYCHHE | OMMCHIBATH CBOWCTBA OKCHIA YYHUTHIBAIOT IPABHUIIO B
COCTMHEHUI KpEMHHUSA B )KUBOH 1 KPEMHHS, COCTABIIATh YPAaBHEHHSI | IUITAHHPOBAHUH U KOHTPOJIE crtocoba
HEXUBOW MIPUPOJIE. peakuuii, COOTBETCTBYIOIIMX pelieHus
JdemoncTpamun: «UETIoYKe» MPEeBPALICHUH . Ilo3HaBaTeJNbLHBIE:
O0pas3isl IPUPOIHBIX COCTUHCHUN MPOBOJHUTH KaueCTBEHHYIO Hcnonb3yroT NoucK HEOOX0ANMON
KpEMHUSI. PCaKIMI0 Ha CHUIIMKAT - HOH UH(OPMAIUH IS BBITOIHCHUS
Jlad. onbITHI: Honyuam 6osmoorcHocmu yUeOHBIX 3aIaHUH C UCTIOIBL30BAHUEM
41. IlomyyeHne KpeMHEBOH KUCIIOTHI Hayyumucs. IPOrHO3UPOBATH y4eOHOM JTUTpaTyphl
U M3y4YCeHHUE €€ CBOWCTB XMUMUYECKHE CBOWCTBA BEIICCTB KoMMyKkaTuBHbBIE:
Ha OCHOBE MX CBOHCTB U YYHUTHIBAIOT pa3HbIC MHCHHUS U
CTPOCHHSA CTpeMSATCS K KOOPIMHAITUHI
Pa3IHYHBIX TIO3HUIUH B
COTPYIHHYIECTBE
53. | Cumukaruas 29.03 ITonsaTue o cunMKaTHOM Hayuamcs: npaktnyeckomy PeryasiTuBHbIe: DopMuUpyroT
TIPOMBIIIICHHOCT npoMbIIIeHHOCTH. CTEKII0, IIEMEHT, MIPUMEHECHUIO COCIMHCHUH PaiﬂH'IaIOT croco0 u pe3ynbTar TOHMMaHHE
KepaMuKa. KPEMHUS JeHCTBUS 0COOCHHOCTEH JKU3HU
JemoHcTpamun: Tonyuam o3modxcnocmo IMo3naBaresbHbIE: W TPyAa B YCIIOBHSIX
OO0pa3ubl CTEKIIa, KEPAMUKH, LIEMEHTA | HAYYUmMbCsl: IPOTHO3UPOBATh Brnaneror o0umm npuemMoMm peuienust | uHbopMaTu3anuu
XMMHUYECKHE CBOICTBA BEIIECTB 3aja4 obmiecTBa
Ha OCHOBE MX CBOWCTB U KoMMyKaTuBHbBIE:
CTpOCHHUS JloroBapuBaroTCsi 0 COBMECTHOM
JESITETBHOCTH I10]] PYKOBOJICTBOM
YIUTENs
54. | lIpakTHyeckas 31.03 | Ilomyuenwue, cobupanue u Hayuamcs: obpamarscest ¢ PeryasituBHbIe: OBnasnenue
paGora Ne6 pacrio3HaBaHue naboparopHbIM 00opynoBaHHeM | OCYIIECTBIISIOT MOIIArOBhIH HABBIKAMU IS
ul ra3oB W HarpeBaTeIbHBIMH IPUOOPAMHU | KOHTPOIIb 110 PE3yNIBTaTy MPAKTUIECKOU
OJTy4eHHE, B COOTBETCTBHH C IPABHIIAMH JIESITEITBHOCTH

cobupanue u
pacro3HaBaHUE ra30B

TEXHHUKU O€3011acHOCTH,
OIUCHIBATh XUMHUYECKHUI
OKCIIEPUMEHT C TOMOLIBIO SI3bIKA
XUMUH, JIeNaTh BBIBOBI 10
pe3yJbTaraM dKCIepUMEHTA.
Tonyuam 6ozmodicnocmo
Hay4umuCcs. 0CO3HABATh
HEO0OXOIMMOCTh COOJIOACHHS
npaBunlhb u OT ans coxpaneHus

IHo3naBarenbHbIE:

CTposiT pedeBoe BhICKa3bIBAaHUE B
YCTHOW M MUCbMEHHOH Qopme
KoMmmykaTuBHbIE:

YYUTHIBAIOT pa3Hble MHEHUSI H
CTPEeMSITCS K KOOpAMHALIUN
Pa3IMYHBIX MTO3UIINI B
COTPYIHUYECTBE
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CBOETO 3[0pOBbs U
OKPYKaIOIINX

55.

O000111eHIE IO TEME
«HemeTtame

5.04

Hayyamcsa: 0600mare 3HaHASA U
MPEICTABIATh UX CXEM, TaOJIHII,
IIpe3eHTalUI

PeryasiTuBHble:
BHoCST HEOOXOIUMBIE KOPPEKTUBHI B
JEHCTBHUE TIOCIIE eTO 3aBEPIICHNS Ha
OCHOBE €T0 y4eTa CIIeIaHHBIX
omnboK
IHo3naBarebHbIE:
CTposT peueBoe BHICKAa3bIBAaHUE B
YCTHO# U MUCHhMEHHO hopme
KoMMyKkaTuBHbBIE:

KoppekTupyroT neicTBust mapTHepa

Bripaxator
aJIeKBaTHOE
MOHMMaHHE TIPHYNH
ycriexa 1 Heyclexa
yaeOHOI
JIESITENEHOCTH

56.

Kontpoabnasi
padora Ne3 o Teme
«Hemeramib»

7.04

KoHTposb peAMeTHBIX U
MeTanpeIMETHBIX YYeOHBIX JeHCTBUN
o teMe «Hemerab»

Hayuamcs: npuMeHATb
MOJy4EeHHbIE 3HAHUS U
c(hopMUpPOBaHHbIE YMEHUS IS
penieHust yu4eOHbIX 3a/1a4

PerynsiTuBHBIE: OCYIIECTBIISAIOT
MOIIArOBBI U UTOTOBBIN KOHTPOJIb
10 pe3yabTary

IHo3naBarenbHbIE:

CTPOSIT pEYEBOE BbICKa3bIBAHHE B
YCTHOM U MUCBMEHHOH hopme
KoMmMmykaTuBHBIE: YUUTHIBAIOT
pa3Hble MHEHHUS U CTPEMATHCS K
KOOpAMHALMY Pa3JInYHbIX MMO3ULUHN B
COTPKYJIHHYECTBE

IIpossistor
OTBETCTBEHHOCTD 3a
pe3ynbTarsl

Tema 5. O0o0meHne 3HAHNI 110 XMMHH 32 KypPC 0CHOBHOI Kokl [loaroroBka k uroropoi arrecranun ('MA) (10

4.)

S57.

[Tepuognueckuit
3aKOH U
[Tepunonnueckas
cucrema

. . Menneneena B
CBETE TEOpUHU
CTPOEHHUS aroma

12.04

[lepuoanueckuii 3aK0H 1
[eprommueckas cuctema
XUMHUYECKUX JIEMEHTOB

J. . MenneneeBa. ®u3nueckuii
CMBICIT TTOPSIKOBOTO HOMEPa
3JIeMEHTa, HOMEPOB MEPHUOA U

IPYIIIBL.

Hayuamcs: o6o0mars
MH(POPMAIHIO 10 TEME B BH/IC
CXEM, BBINOJIHATE TECTOBEIE
3a1aHus

PeryasituBHble:

[InanupyroT cBOU AEWCTBUS B
COOTBETCTBHH C MOCTAaBJICHHON
3ajiaueii 1 yCIOBUSIMH €€ pealn3alnu
IMo3naBaTeabHbIE: CTaBAT

1 GOPMYIHPYIOT LETU U TPOOIEMBI
YpOKa; 0CO3HAaHHO M TPOU3BOJIEHO
CTPOSAT B YCTHOM U TUCbMEHHOU
hopme

KoMMyHHMKaTHBHBIE:

Bianenne MOHOJIOTHYECKON 1
JINaJIOTHYECKOi opMamMul peun

IIpossnstor
OTBETCTBEHHOCTb 32
pe3yabrar

58.

3aKOHOMEPHOCTHU
N3MCEHEHHS CBOMCTB
DJIEMEHTOB U UX
COCTMHEHUN B

14.04

3aKOHOMEPHOCTH

HU3MEHEHUS CBOMCTB JIEMEHTOB H UX
COCITMHCHUI B MEPUOaxX U IPyIIax B
CBETE MPEICTABICHUN O CTPOCHUH
aTOMOB JICMCHTOB. 3HAYCHUE

Hayuamcs :06001math
HHPOPMAITUIO 110 TEME B BUC
CXEM, BBIMOJHATH TECTOBYIO
paborty,

PeryasiTuBHbIE:

PasmuuaroT crioco6 u pe3yasrar
neicTBUsS

Ilo3HaBaTeabLHbBIE:

Bnazsieror o01mmmM mpueMoM petieHus
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MepUoJIax M rpyIax
B CBETE
MPEJCTABICHUN O
CTPOCHHUH aTOMOB
9JIEMEHTOB. 3HAYECHUE

Ilepuoanueckoro 3akoHa

3aja4
KommykaTuBHbI€:
JloroBapuBaroTcsi 0 COBMECTHOU
JEATENPHOCTH TI0JT PYKOBOACTBOM
YUUTENA

IIepuonnueckoro
3aKOHa
59. | Buasl XUMHYECKHX 19.04 | Bunbl XuMHUYECKUX CBA3EH U TUIIBI Hayuamcsa: 06o0mars PeryasituBHble:
CBSI3€i 1 THIIBI KPUCTAJUIMICCKHIX PEIICTOK. HHPOPMAITHIO 110 TEME B BUC PasnmuaaroT crioco6 u pe3yasrar
B3anmocBs3b CTpOEHHUS U CBOWCTB TaOJUIIbI, BHITIOJIHITH TECTOBYIO JeUCTBUS
KpUCTAJUIMICCKHUX .
BEIIIECTB paboty IMo3naBareabHbIE:
PCIICTOK. Brageror o61mm IpueMoM penIeHus
3a1a4y
KommykaTuBHbIE:
Kontponupytot aeiicTBus napHepa
60 | B3zaumocBs3b
CTPOCHUA U
CBOMCTB BELIECTB
61. | Knaccuduxarmms 21.04 | Kmaccudukamus XumMmdecKux Hayuamcsa: 0600mars PeryasituBHble:
XUMHYECKHX PeaKIHil peaKkiuii o pa3aNyHbIM MPU3HAKAM MH(POPMAITHIO TIO TEME B BUJIC PaznuuaroT criocob 1 pe3yasTar
(4ucio M cocTaB pearupyromux 1 CX€M, BBITIOJIHATH TECTOBBIE JEACTBUS
110 Pa3JIMYHbIM . .
00pasyIoIIMXCs BEIIECTB; HAJIMUUE 3a/1aHuUs IMo3naBarTebHbIE:
HIpU3HAKaM. rpaHuIp! pasaena das; Brnajeror o61MM NPHEMOM pelleHHUs!
TeroBo 3 eKT; U3MEHEHUE 3a1a4y
CTETICHEHW OKHUCIIEHUS aTOMOB; KommykaTuBHbIE:
HCTIONBb30BaHME KaTalInu3aTopa; JloroBapuBaroTcs 0 COBMECTHOM
HaIpaBJICHUE IPOTCKAHUS ). JIESITENIbHOCTH 0 PYKOBOJCTBOM
YUHUTENS
62. CkopocTh 26.04 CKOpOCTh XUMUYECKUX PEAKLIUN U Hayuamcs: 0600maTh PeryasiTuBHbIe: Nmerot nenoctHoe
XUMHYECKHX PEaKIIHil (aKTOPEI, BIHSIONINE HA HEE HHPOPMAITUIO 110 TEME B BUC Painnqa}oT croco0 u pe3ynbTar MUPOBO33PEHUE,
CX€M, BBINOJIHATH TECTOBYIO JEeNUCTBUS COOTBETCTBYIOIIEE
paboty IHo3naBarenbHbIE: COBPEMEHHOMY
BiageroT o0muM npueMoM petieHns | YpOBHIO Pa3BHTHUS
3ama4y HayKd
KoMmmykaTuBHbIE:
KonTtponupytoT nelcTBUs napTHEPA
63. KHaCCH(pI/IKa]_II/I;I 28.04 | llpoctble U CIOXKHBIE BEIIECTRA. Hayuamcs: 06006marh [IposBnsitor
HEOPraHMIECKHIX Mertasutel 1 HEMETaIIIB , COCTAaB, WHPOPMAITHIO 110 TEME B BUAE TIOOPOXKENaTEeILHOCTD

KJIacCU(UKAIIUS

CXEM, BBIITOJIHATH TCCTOBYIO

,OT3BIBUMBOCTD, KaK
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BEILIECTB paboty MIOHUMAaHNE YyBCTB
JIPYTHXITIONEH 1
64. CBoiicTBa 5.05 OO6I1re XMMHYECKHE CBONCTBA Hayuamcs: 0600math Perynsarusnsbie: COTCPEAUBAHNC MM
HEOPraHUYECKUX OKCHJIOB U THJIPOKCH/IOB (OCHOBaHMH, | MH(MOPMAIHMIO TI0 TEME B BUJE Paznnyator crioco0 u pesynsrar
KHCJIOT, aM(OTEPHBIX THIPOKCHIOB), CXEM, BBINOJIHATH TECTOBYIO JEeHCTBHSA
BEILECTB comu B cBete T/ paboty Ilo3HaBaTesbHBIE:
Brnageror o0mmM mpueMoM peneHust
3a7aq
KommykaTuBHbIE:
KonTponupyror neifcTBust napTHEpa
65. | TemeTnueckue 12.05 I'eneTnueckue psapl MeTaIa, Hayuamcsa: 00600marh PeryasiTuBHbIe:
DPSLIBI MeTaILIa, HEMeTaJula U MEepexXoJHOro MeTajuia nH(OpMAIHIO IO TEME B BHJIC PagnnqaloT croco0 U pe3ynsTar
CXEM, BBITOJIHATH TECTOBYIO JnercTBus
HeMeTaIa 1 paboty Ilo3HaBaTeJbLHBIE:
nepexoaHoro Merajia Buazeror o0I1UM MPUEMOM PEILEHHS
3aja4
KomMykaTuBHBIe:
KonTponupyror neiicTBust napTHepa
66. | TpeHunr- 15.05 | TpeHHHT-TeCTHPOBaHUE ITO PerynsiTuBHbIE: Bripaxator
TECTHPOBAHHE TI0 BapuanTam ['MIA npouuisix et n PaEqua}oT crocob u pe3ynbrar aJIeKBaTHOE
JIeMOBEPCUH JeHUCTBHS MOHMMaHWE TIPHYNH
BapuanTam ['TA IMo3naBartesbHbIE: ycriexa u Heycrexa
HNPOMUIBIX JICT Briazielor 001MM IPUEMOM pellleHus | yueOHoi
ACMOBEPCUN 3a71a4 NIeSTEIILHOCTH
KomMykaTuBHbIe:
KoHTponupyroT neiicTBUs mapTHEpa
67. Koutpoabnas 17.05 TecTupoBaHue 110 BApuaHTaM Hayuamcs: npuMeHsTh PeryasiTuBHBIE: OCYILECTBILIOT
padora B pamKax I'MA nemoBepcun MIOJIYYEHHBIE 3HAHUA U NOLIATOBBIM U UTOTOBBIM KOHTPOJIb
. c(hopMHUpPOBaHHBIE YMEHHS IS 10 Pe3yNIbTaTy
MPOMEKYTOTHOH pemeHns yueOHBIX 3a/1a4 Ilo3HaBaTesbHBIE:
arrecTaumu. CTpOAT PEYEBOE BHICKA3BIBAHHUE B
YCTHOI M MMCBMEHHOH (opme
KomMmykaTnBHbIe:
DopMynHupyIOT COOCTBEHHOE MHEHHE
Y TIO3ULIIIO
68 | O606menne.Pabora 19.05

HaJ OLINOKaMK
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