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PaGouas mporpamma y4eOHOTO TipeaMeTa « XUMUSD PEaTu3yeTcsl ¢ UCIOJIb30BAHUEM CPEJICTB

oOyuenus u Bocriutanus Llentpa «Touka pocTay.

PaGouass mporpamma mo XuMuu I 8—9 KIACCOB COCTaBJICHA B COOTBETCTBHH C
@enepanbHBIM  TOCYIAPCTBEHHBIM  00pa3oBaTeIbHBIM  CTaHAAPTOM  OCHOBHOTO  OOIIETO
o0pa3oBaHus, YTBEPKICHHBIM NpHKa3oM MuHHCTepcTBa 00pazoBanus U Hayku PD ot 17 nexabps
2010 r. Nel89 ¢ ucnonb3zoBanuem obopynoBanus neHTpa «Touka pocTa» Ha OCHOBE MPOrPAMMBI
no xumuu s 8-9 knaccos, aBropsl H.E. Ky3nenosa, H.E. I'apa, M.: Benrtana-I'pad, 2017.

Wcnonb3oBanue obopynoBanus «Touka pocTa» MNpu peanusanuud JaHHOW paboueit
MIPOTPaMMBI TTO3BOJISIET CO3aTh YCIOBHS:

* Ul pacCIIMPEHHS COACPIKaHUS NIKOJIFHOTO XMMHYECKOTO 00pa30BaHMS,

* JUId TIOBBIIICHUS TIO3HABATENFHOW aKTUBHOCTH OOYYAlOMIMUXCS B €CTECTBEHHO-
Hay4YHOU 00J1aCTH;

. JUTSI pa3BUTHS JIMYHOCTH peOEHKa B TIporiecce 0OydeHHs] XUMUM, €roCIOCOOHOCTEH,
(hopMUPOBAHHS U YAOBIETBOPEHHUS COITUATFHO 3HAYNMBIX HHTEPECOB M MOTPEOHOCTEIH;

* Ui paboTHI ¢ 0OTapEHHBIMH ITKOJEHUKAMH, OPTaHU3AINN WX PAa3BUTHS B Pa3IMYHBIX
o0JacTsax 00pa3oBaTebHON, TBOPUYECKON JIEATETLHOCTH.

B oOyuenunm xumuum OodblIOE 3HAYEHHE UMEET OJKCHEPUMEHT. AHaIU3UPYys
pe3yabTaThl TPOBEAEHHBIX OIBITOB, yYalluecs YOeXTAloTcsi B TOM, 4YTO T€ WM HWHBIC
TEOPETHYECKHUE TPEJICTABIICHHUSI COOTBETCTBYIOT WJIM TPOTHBOPEYAT PEATHHOCTH. TOJBKO
OCYIIECTBIISII XUMHYECKUH SKCIEPUMEHT MOXHO MPOBEPUTH JIOCTOBEPHOCTH MPOTHO30B,
CIEJaHHBIX Ha OCHOBaHWM TeOpuU. B Tmporecce sKCnepHMEHTaJbHOM pabOoThl ywaliuecs
MNpUOOPETAIOT OMBIT MTO3HAHUS PEATbHOCTH, SIBJISIIOLIUICS BaXXHBIM 3TarioM GOPMHUPOBAHUS Y
HHUX YOEXIEeHUH, KOTOpbIE, B CBOIO OYEepEb, COCTABJISIOT OCHOBY HAyYHOTO MUPOBO33PEHUS.

Bueapenue obopynoBanus mmudpoBoi 1aboparopun neHTpa «Touka pocTa» MO3BOJIUT
Ka4eCTBEHHO M3MEHUTh Mpolecc oOydeHHs XUMuU. KoJIMYecTBEHHBIE HSKCIEPUMEHTHI
MO3BOJISIT MOJy4YaTh JIOCTOBEPHYIO MH(MOPMAIIMIO O MPOTEKAHUU TE€X WM MHBIX XUMHYECKUX
mpolieccax, O CBOMCTBax BemiecTB. Ha OCHOBE MOJIy4YEHHBIX IKCHEPUMEHTAJBHBIX TaHHBIX
oOydaeMble CMOTYT CaMOCTOSITENIbHO JIeJIaThb BBIBOJIbI, OOOOIIATh Pe3yJbTaThbl, BBISBIISITH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyAeT CHnocoOCTBOBaTh MOBBIIICHUIO MOTHUBAIlUHU
00y4YeHHS HIKOJIbHUKOB.

Jlig uzyuenus npeamera «XUMHsD Ha dTarie OCHOBHOTO 00IIero oopa3oBaHusi OTBOJAUTCS
140 gacos: 8 kimacc —70 yacoB; 9 knacc —70 gacoB (68 4acoB 10 MJIAHHPOBAHUIO).

Jannass oOpa3oBarenbHas MporpaMma OOECIeYrMBAaeT YCBOCHUE  ydalllUMHUCS
BaXXKHEUIIINX XUMHUUYECKUX 3aKOHOB, TEOPUI U MOHATHI; (OPMUPYET MPEACTABICHUE O POJIH
XUMHH B OKPY>KaIOIIeM MHUpPE U )XKU3HU YesnoBeka. [Ipu 3ToM OCHOBHOE BHHUMaHHE yAEIsSeTCs
CYIIHOCTH XMMHYECKUX PEaKIUi U METOAaM UX OCYIICCTBICHUS.

OnHUM U3 OCHOBHBIX MPUHIMIIOB IOCTPOEHHUS MPOrpaMMBbl SIBISETCS HPUHLUIT
JOCTYITHOCTU. DKCIIEpUMEHTAJIbHbIE JaHHbIC, MOJYYEHHbIC Y4YalllUMHUCS IPHU BBINOIHEHUU
KOJIMYECTBEHHBIX OIBITOB, IIO3BOJISIOT YYalIUMCS CaMOCTOSATENIBHO JIeNIaThb BBIBOJBI,
BBIBJISITh 3aKOHOMEPHOCTH. IloAaXozpl, 3aj0’KeHHBIE B COJEp)KaHUE MPOTrpaMMbl Kypca,
CO3J1al0T HEOOXOJAUMBIE YCJIOBHS JUIsl CHCTEMHOI'O YCBOEHHMS yYaIlUMHCS OCHOB HAayKH, IS
obOecrieueHUs] Pa3BUBAIOIIETO M BOCIMTHIBAIOIIETO BO3JAEUCTBUS OOYYE€HMs Ha JIMYHOCTD
yuamerocsi. @opMmupyeMble 3HAHHMS JIOJKHBI CTaTb OCHOBOM CHCTEMBbl YOEXJIEHUI
LIKOJIbHUKA, IEHTPAJIBHBIM SIIPOM €0 HAyYHOI'0O MUPOBO33PEHUSI.

Ha ©6aze nenrpa «Touka pocra» oOecrneunBaeTcs peaiuzanus oOpazoBaTeIbHBIX
MpOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HaIlpaBJIEHHOCTEW, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHMSIMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHUs U C YUYETOM
pexkomenaamuii denepanbHOTO oneparopa yueOHoro npeamera « XuMus.

— O pa6OTLI C OI[apéHHLIMI/I IIKOJIbBHUKAMH, OpraHu3aliiki MUX pa3BUTUA B
Ppa3InYHbIX obmacTax 06pa30BaT€J'IBHOﬁ, TBOp'IGCKOﬁ ACATCIBbHOCTH.



Mean u 3apaun

— Peanu3zamnust oCHOBHBIX 00I11€00pa30BaTENbHBIX MPOTpaMM IO Y4EOHBIM HpeaMETaM
€CTECTBEHHOHAyYHOW HAaNpaBICHHOCTH, B TOM YHCJIE B pPaMKaX BHEYPOUYHOM JEATEIbHOCTU
oOyJaronuxcs;

— BBEJICHUE COBPEMEHHBIX CPEJICTB OOyUEHUS U BOCHIUTAHUS JJI U3Yy4EHUs (B TOM YHUCIIE
SKCIEPUMEHTAJIbHOIO) JUCUMIUIMH (MOAYJIEH) €CTECTBEHHOHAYyYHOW HAIpaBJIEHHOCTU IIpU
peauzanuu OCHOBHBIX 0011e00pa3oBaTeIbHBIX IIpOrpaMm u JIOTIOJTHUTENIbHBIX
0011e00pa30BaTeNbHBIX TMPOrPaMM, B TOM YHCIE ISl PACHIMPEHHs COACp)KaHHs y4eOHOTO
npeaMera «XuMHs».

— BOBJIEYEHHUE O0yJarOIIMUXCS B IPOEKTHYIO AEATEIbHOCTb.

Kommnekr o6opynoBanus 1neHtpa «Touka pocrta» obOecrneunBaer 3(PEKTUBHOE
JOCTHYKEHUE 00pa30BaTENbHBIX PE3YIBTATOB 00YUYAIOIIMMHUCS IO IPOrpaMMaM €CTECTBEHHO-
Hay4YHOW HANpPaBJICHHOCTH, BO3MOXHOCTh YIITyOJIEHHOTO M3yYEeHUS OTACIIBHBIX MIPEIMETOB, B
TOM 4ucie it (OPMHUPOBAHUS HU300pPETATEIBCKOr0, KPEaTUBHOTO, KPUTHUYECKOTO
MBIIIUICHUS, Pa3BHTHS (YyHKIHOHAIBHOW TPaAaMOTHOCTH Yy OOYYarOUIMXCs, B TOM YHCIE
€CTECTBEHHO-HAYYHON U MaT€MaTUYE€CKOM.

DKCIEPUMEHT SBJISICTCSI ICTOYHMKOM 3HAHWA W KPUTEPHEM MX UCTHHHOCTH B HayKe.
Konnenmust coBpeMeHHOTO 00pa3oBaHMs TMOAPA3yMEBAET, YTO B YYECOHOM DSKCIIEPUMEHTE
BEIYIIYIO pPOJIb [IOJDKEH 3aHATh CaMOCTOSITEJIbHBIA HMCCIIEIOBATEIbCKUN YYEHUYECKUI
AKCIICPUMEHT.

CoBpeMeHHBIE DKCIIEpUMEHTAIBHBIE HWCCICNOBAaHUS IO XHMHH YXKE€ TPYIHO
MPEACTAaBUTHh 0€3 HCIIOIb30BAaHUS HE TOJIBKO aHAJIOTOBBIX, HO ¥ MH(PPOBBIX HU3MEPUTEIHHBIX
npubopoB. B dDenepanisnom ['ocymgapcrBennom Oo6pazoBarenbHoM Cranmapre (DPI'OC)
NpPOIMUCAHO, YTO OJHUM U3 YHHUBEPCAJbHBIX YYEOHBIX JACHCTBUN, MNpHOOpETaeMbIX
YYalIUMHCS, JIOJDKHO CTaTh YMEHHE «IIPOBEIEHHS OMBITOB, MPOCTHIX 3KCIEPUMEHTAIBHBIX
HCCIIEIOBAaHUM, TPSAMBIX U KOCBEHHBIX H3MEPEHUN C HCMOJb30BAHWEM aHAJIOTOBBIX W
U(POBBIX U3MEPUTEIIBHBIX TIPHOOPOBY.

Y4eOHbIi SKCIIEPUMEHT MO XUMHUU, TPOBOAUMBIM Ha TPaJuLIMOHHOM O00OpYyAOBaHUH,
0e3 nmpuMeHeHus] UUGPOBBIX J1A00PATOPU, HE MOXKET MO3BOJIUTH B MOJHON Mepe PelIuTh BCe
3a7]a4i B COBPEMEHHOM MIKOJIE. DTO CBS3aHO C PsIOM IIPUYHUH:

- TPaIULIMOHHOE IIKOJbHOE OOOpyJAOBaHHME H3-32 OTPAHUYCHUS TEXHUUYECKUX
BO3MOYKHOCTEH HE MO3BOJISIET IPOBOJAUTH MHOTHE KOJIMYECTBEHHBICUCCIICOBAHMUS;

- JUINTEIbHOCTh MPOBEICHHUS XUMUYECKUX HCCIIEIOBAHUMN HE BCErja COIJIacyercs C
JUINTEIbHOCTBIO YUeOHBIX 3aHATHH;

- BO3MOHOCTh MPOBEACHUS MHOTUX HCCIIECOBaHHI OTpaHHMYUBACTCS TPEOOBAHUSIMHU
TEXHUKH 0€30MacHOCTH H Jp.

Hudposas nmabopartopusi MOJHOCTBIO  MEHSET METOAUMKY U  COAEpIKaAHHUE
SKCIEPUMEHTAIIbHON JESITEIRHOCTH U pellaeT BhIIIeNepeuncieHHbie npodiemsl. Llnpokuit
CIIEKTp JIaTYMKOB TIO3BOJISIET Yy4YallUMCS 3HAKOMUTHCA C MapaMeTpaMud XHUMHUYECKOTO
SKCIEPHUMEHTa HE TOJIbKO Ha Ka4yeCTBEHHOM, HO U Ha KOJIWYECTBEHHOM ypoBHe. L{udpoBas
nmabopaTopusi TO3BOJISIET BECTH JJIUTENbHBIA  OKCIIEPUMEHT Ja)k€ B  OTCYTCTBHE
SKCIEPHMEHTATOPa, a YacTOTa UX U3MEPEHUH HEeMOABIACTHA YEJIOBEUECKOMY BOCHPHUSATHIO.

B npomecce QopMHpOBaHUS ~ IKCIEPUMEHTAIbHBIX YMEHHM y4yeHMK oOydaercs
MPEICTaBIATh MHPOpPMAIMIO 00 HCCIEIOBAaHUU B YETHIPEX BUAAX:

- B BepOaJbHOM: OIMCBHIBaTh 3KCIEPUMEHT, CO3/laBaTh CJIOBECHYI0 MOJENb
JKCMEPUMEHTa, (UKCUPOBATh BHUMAHUE HAa U3MEPSIEMbIX BEITUYMHAX, TEPMHHOJIOTHU;

- B TAaOJIWYHOM: 3alOJHITh TAOJHIBI JAHHBIX, JIEKAIIUX B OCHOBE IMOCTPOCHHUS
rpadukoB (IMPH ATOM Yy YyYallMXcs BO3HUKAET MEPBUYHOE IMPEICTaBICHUE O MacmTadax
BEJIMYHH);

- B TpadHUYeCKOM: CTPOUTh TpaduKu MO TaOIMYHBIM JAHHBIM, YTO MJaET
BO3MOXXHOCTh II€pexXo/a K BBIIBHKEHUIO THUIIOTE€3 O XapakTepe 3aBUCHUMOCTH MEXIYy
BeTMYMHAMHU (TIPU 3TOM YUHTENh MOKA3bIBAET MPEUMYIIIECTBO B BU3YyallU3allMH 3aBUCUMOCTEH
MEXKIYy BEIUYNHAMU, HATTISITHOCTh U MHOTOMEPHOCTB);



- B BHUJE MAaTEeMaTU4YeCKUX YpPAaBHCHMIA: JaBaTh MaTeMaTUYECKOE OIHMCaHUE
B3aMMOCBSI3U BEJIMYMH, MaTeMaTHYECKOe 000OIICHUE.

[Tepexon oOT KaXOTO dTana MOpeacTaBiIeHUs HHGOPMAIMK 3aHUMAET JOBOJIBHO
OOJIBIIION MPOMEXKYTOK BpeMeHH. B sToM miiane nudpoBbie 1abopaTopuM CyIIECTBEHHO
SKOHOMAT BpeMsi. OTO BpeMsi MOXHO mnotpatuTh corimacHo PI'OC nHa QopmupoBanue
HCCIIEA0BATEILCKUX YMEHUHN yJaIInXCsl, KOTOPBIE BEIPAXKAIOTCS B CIEAYIOIINX JeHCTBUSAX:

- omnpeneseHue mpoOIeMbl;

- MIOCTaHOBKA MCCIIC0BATEIILCKON 3a1auu;

- IJITAHUPOBAHUE PEIICHUS 33/1a4H;

- MIOCTPOEHUE MOJCIIEH;

- BBIIBIDKEHHE THIIOTE3;

- SKCTIEpUMEHTAIbHAST TTPOBEPKA TUTIOTE3;

- aHaJN3 JaHHBIX YKCIIEPUMEHTOB WM HAOJIOICHUIA;

- (dbopMynHupoBaHUE BBIBOJIOB.

l. INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
NHNPEAMETA

JIN4YHOCTHBIE Pe3yJIbTATHI.

N3yuenne XuMuUM B OCHOBHOM IKOJE JaéT BO3MOXKHOCTH JOCTHYBL CIEIYIOIIHX
pe3ynbTaTOB B HAMPABJICHUH JJUYHOCTHOTO PA3BUTHSL:

. BOCIIUTAHHE POCCUUCKON T'PpaXKJAAHCKOW MACHTUYHOCTH: MATPUOTH3MA, YBAKECHUS K
OrteuecTBy, NPOLLJIOMY M HACTOSIIIEMY MHOTOHAIMOHAJIILHOTO Hapoaa Poccuu; oco3Hanue cBoeit
STHUYECKON NMPUHAIJIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIbTYPhl CBOETO HApPOJa, CBOErO Kpasd,
OCHOB KyJIbTYPHOTO Hacienus HapoJoB Poccum u yenoBeuecTBa; yCBOCHHE T'yMaHUCTUYECKHX,
JNEMOKPAaTUYECKUX U TPATUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAJIHHOIO POCCHUHCKOTO OOIECTBa;
BOCIIUTAHHME YyBCTBA OTBETCTBEHHOCTH U J10ira nepen PonuHoi;

. (dhopMHpOBaHHE OTBETCTBEHHOI'O OTHOIICHUSI K Y4€HHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOyyaronuxcs K CaMOpPa3BUTHIO M caMOOOpa30BaHHMIO HA OCHOBE MOTHUBALMU K OOYYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHHIO JalbHEWIEH WHAWBHIYaIbHOM TPaeKTOPUHU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe Mpodeccuil U MpodecCHOHATBHBIX MPEANOYTEHUN C
y4€TOM YCTOWYHMBBIX TIO3HABaTEJIbHBIX HMHTEPECOB, a TakKe Ha OCHOBe (HOPMUPOBAHUA
YBaXUTEJIBHOTO OTHOLIEHUS K TPYly, Pa3BUTHS OIbITA YYaCTHUS B COLIMAIBLHO 3HAYNMOM TPY/E;

. (dbopMHpOBaHHE IEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOILIECTBEHHON MPAKTUKU, YIUTHIBAIOLIETO COLUATIBHOE, KYIbTYPHOE,
S3BIKOBOE, JYXOBHOE MHOTOOOpa3ue COBPEMEHHOTO MUPA;

. (dhopMHpOBaHHE KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILIEHUH U COTPYTHUYECTBE
CO CBEpPCTHUKAMHM, JETbMH CTapLIEr0 MW MIAJUIEr0 BO3pPAcTa, B3POCIBIMH B MpoLEecce
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIeI0BaTENbCKOM, TBOPUECKOW U APYTUX
BUJIOB JIEATEIIbHOCTH;

. (dopMHpoBaHKE IIEHHOCTH 3/I0POBOTO M 0€30mMacHOro obOpas3a XHW3HHU; YCBOCHHE
NpaBWJI HMHAWBUAYaATbHOTO M KOJUIGKTHBHOTO 0€30MacHOTO TMOBEJCHUS B YPE3BBIYAHBIX
CHUTYaIHsIX, YTPOXKAIOUIMX JKU3HU U 3[J0POBBIO JIIOACH, MPABUII MOBEJCHUS HAa TPAHCHOPTE U Ha
J0pOrax;

*  (GopMHpOBaHHE OCHOB KOJIOTHYECKOH KYJIbTYpBhI, COOTBETCTBYIOILIEH COBPEMEHHOMY
YPOBHIO DKOJOTUYECKOTO MBIIIICHUS, Pa3BUTUE OMNbITA OSKOJOTHYECKH OPHEHTHPOBAHHOM,
pedaeKCHBHO-01IEHOYHOW ¥ MTPAKTHYECKOH JIESITENbHOCTH B )KU3HEHHBIX CUTYAITUSIX.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOSHUS OCHOBHOM 00pa30BaTEIbHOM MPOTpaMMBbl
OCHOBHOTO 00111ero 00pa3oBaHUs SIBIISIOTCS:

PerynstuBunie YVY/I:

. 1esenojaaranue, BKI0Yas MOCTAHOBKY HOBBIX IIeNIel, peoOpa3oBaHue MPaKTHIECKON
3a/layd B MO3HABATEIbHYIO, CAMOCTOSITEIbHBIM aHAIM3 YCIOBUM JNOCTHXKEHHUS €I Ha OCHOBE
yu€Ta BBIJICJICHHBIX YUUTEIEM OPUEHTHUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepuale,




* IIaHUPOBAHUC ITYTHU JOCTUKCHUA L[eﬂef/'l;

* YCTAHOBJICHHUC 1CJICBbIX MNPUOPUTCTOB, BBIACICHUC aAJIBTCPHATHBHBIX CII0co00B
JOCTHIKEHHUS TIeTT U BBIOOp Hanboiee 3ppekTHBHOTO criocoba;

*  yMCHHE CAaMOCTOATEIILHO KOHTPOJIMPOBATH CBOE BPEMsI U YIIPABJIATh UM,

*  yMEHHE NPUHHUMATH PEIICHHs B IPOOIIEMHON CUTYAINH;

*  IOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHUE TIaHA U MMOCIIEI0BATEILHOCTH JCHCTBHUM;

® opranusanusa pa60qer0 MCCTa IPH BBINTOJIHCHUH XUMHUYCCKOTO SKCIICPUMECHTA,

*  NIPOTHO3UPOBAHHE PE3YJIHLTATOB OOYUYCHHUS, OICHHBAHWE YCBOCHHOI'O MaTepHaa,
OIICHKAa Ka4Y€CTBAa U YPOBHS NOJTYUYCHHBIX 3HaHI/If/'I, KOppCKIM: IJIaHa U CHOCO6aZIefICTBH§I npu
HEOOXOIUMOCTH.

ITo3HnaBarenbHble YV /I:
. TIOMCK U BBIJIeTIeHnEe HH(DOpMAITUH;
. aHaJIM3 YCJIOBUM W TpeOOBaHWI 3amadu, BHIOOP, COTOCTABJICHHE M OOOCHOBaHUE

crioco0a penieHus 3a1a4u;

. BbIOOp HamOosiee APPEKTUBHBIX CHOCOOOB pEIIEHUs 3aJaud B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIIOBUH;

*  BBIIBIKEHHE M 000CHOBAHUE IMIOTE3bI, BEIOOP criocoOa e€ MpoBepKH;

*  CaMOCTOSITENIFHOE CO3JaHHE QITOPUTMa JEATEIbHOCTH IPH pEHIeHUH TpolieM
TBOPYECKOTO U MOMCKOBOTO XapaKTepa;

*  YMCEHHS XapaKTEepPH30BaTh BEIIECTBA MO COCTABY, CTPOSHHUIO U CBOMCTBAM;

. OTIMCBIBAHWE CBOWMCTB: TBEPBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHHE HX
CYIIECTBEHHBIX TPU3HAKOB;

*  u3o0pakeHHe cOoCTaBa MPOCTEHIINX BELIECTB C MOMOIIBIO XUMHUYECKUX (opMyn u
CYIIIHOCTH XMMHUYECKHUX PEaKIHi C MOMOIbI0O XUMUYECKUX YPaBHEHMUI;

. [IpoBeicHNE HAOMIOJCHUH, ONMCAaHUE NPU3HAKOB U YCIOBHM TEYEHUS XUMHUYECKUX
pEaKLMi, BBIMOJIHEHUE XUMUYECKOTO KCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHaJIN3a HAOII0AEHUH 3a
HKCIIEPUMEHTOM, pEIICHHE 3a/4ad, IOJIy4YeHHE XMUMHYECKOH HMH(pOpMalK U3 Pa3IMYHbIX
HCTOYHUKOB;

*  YMEHHE OPraHU30BbIBATh UCCIICIOBAHUE C LENIBIO IPOBEPKHU TUIOTES;

*  yMEHHE JleJIaTh YMO3aKIIUeHUs (MHAYKTUBHOE U 110 aHAJIOT'MU) U BBIBOJIBI;

. yMEHUE OOBEKTUBHO OIIEHMBAaTh MH(OPMALMI0 O BEIIECTBAX M XUMHYECKHX
nporeccax, KpHTUYECKH OTHOCUTBCS K IICEBIOHAYYHOU MH(POPMALIUU.

Kommyuukatususie YY1
. MOJTHOE Y TOYHOE BBHIPAKEHHE CBOUX MBICIEH B COOTBETCTBHH C 33Ja4aMH H
YCIOBUSMU KOMMYHUKAIINU;

*  aJICKBaTHOE WCIIOJIb30BAaHKE pPEYEBBIX CPEICTB JUIS YYacTHs B JHUCKYCCHU U
apryMEHTAaIllMU CBOCH IMO3UIIMH, YMEHUE MPEACTaBIISATh KOHKPETHOE COJICPIKaHUE C COOOIICHUEM
€ro B MMCbMEHHOW U YCTHOU (hopMme, onpeiesieHre CriocoO00B B3auMOICHCTBHS, COTPYIHUYECTBO B
MOMCKe U coope nHpopmaruu;

. OTIpEJICICHHUE CIIOCOOOB B3aMMOJICHCTBUS, COTPYJHHYECTBO B TOHMCKE W cOope
uHpopMalluY, ydacThe B JUANOre, IUIAHMPOBAaHHE OOIIUX CIOCOOOB pabOThI, MPOSBICHUE
YBXKHUTEIHLHOTO OTHOIIEHHS K IPYTUM YUalIIMCS;

° ONMHUCAaHUC COACPIKAHUSA BBINIOJIHACMBIX JEHUCTBUH C IIENIbIO OpPUCHTHUPOBKU B
HpeHMeTHO'HpaKTquCKOﬁ ACATCIIBHOCTH,
° YMCHHA YYHUTHIBATL Pa3HbIC MHCHUSA H CTPEMUTBHCA K KOOPAHWHAIMU Pa3JIAYHBIX

MO3UIINHI B COTPYAHHUYICCTBE;

° (1)OpMYJ'II/IpOBaTB COOCTBEHHOE€  MHCHUE n  II03UIHUIO, APrYMCHTUPOBATH n
KOOPAWHUPOBATH e€ C MO3ULUIMU HapTHépOB B COTPpYAHUUCCTBC IIpU BBIpa6OTKC O6I.I.[€FO
peuIcHuA B COBMECTHOI1 ACATCIIBHOCTH,

° OCYIICCTBJIATDH B3aHMMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYCCTBC HCO6XOI[I/IMYIO
B3aNMOIIOMOIIIb,
° IJIaHUPOBATh O6H.[I/Ie CITIOCOOBI pa6OTBI; OCYHICCTBJIAATH KOHTPOJIb, KOPPCKIUIO,

OLICHKY JICHCTBHI MapTHEPA, YMETh YOEXKIaTh;
. UCIOJIb30BaTh aJCKBATHBIC SI3BIKOBBIE CPEIACTBA JUISI OTOOpPAKEHUs CBOMX YYBCTB,



MBICJICH, MOTUBOB M MOTPeOHOCTEH; 0TOOpakaTh B peud (omucanue, OOBSICHEHHE) COJIEpKaHHE
COBEpILIAEMBIX JCHCTBUH, KaKk B (OpMe I'POMKON COLMAIM3UPOBAHHON pedH, Tak U B (opme
BHYTPECHHEH peun;

. pa3BUBaTh KOMMYHMKAaTHBHYIO KOMIIETEHIIMIO, MCIIOJIb3Yysd CpEICTBA YCTHOW U
IIMCBMEHHOM KOMMYHMKAlMM Tpu paboTe C TEeKCTaMH YueOHMKAa U JOINOJIHUTEIbHOU
JUTEPaTypoi, CIPaBOUHBIMH TaOIMIIAMH, HPOSBIATH T'OTOBHOCTh K YBAKEHUIO HMHON TOYKHU
3peHus npu 00CYKJIECHUH Pe3y/IbTaTOB BHIIOJIHEHHON pabOThI

IIpenmeTHble pe3yJibTaThI
BbInycKHHUK HAy4YHTCS:
*  XapakTepus3oBaTb OCHOBHbIE METOJbl MO3HAHUS: HAOIIOJEHHE, W3MEpPEHUE,

9KCIIEPUMEHT;
*  ONUCHIBATH CBOMCTBA TBEPIBIX, XUAKUX, T'a3000pa3HBIX BEILIECTB, BBIIACNAS HX
CYLIECTBEHHbIE TPU3HAKH;
. pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKMX TIOHATHUH «aTOM», «MOJIEKYyJay,

«XMMHYECKUH 3JIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOXKHOE BEIIECTBO», «BAICHTHOCTBY, «XUMHUUECKAS
peaKkuus», UCII0JIb3Yysd 3HAKOBYIO CUCTEMY XMMUU,

. pPacKpbIBaTh CMBICH 3aKOHOB COXPAHEHWs MacChl BELIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO- MOJIEKYJISIPHON TE€OPHH;

*  pa3nuyaTh XUMHUYECKHUE U PU3NUYECKUE SABIICHUS;

*  Ha3bIBaThb XMMHUYECKHE DJIEMEHTHI;

. OIpENIENATh COCTAaB BELIECTB IO X (GOpMyIIaM;

*  ONpPEAeNsATh BAIEGHTHOCTh aTOMA JIEMEHTA B COCTMHEHUSX;

*  ONpEAEIATh TUIl XUMUYECKUX PEAKIINT;

*  Has3bpIBaTh IPU3HAKU U YCIOBUS NPOTEKaHUS XUMHUYECKUX PEAKIINM;

. BBISBIIATh TPU3HAKH, CBHUJCTECIBCTBYIOIIME O TPOTCKAHUUW XUMHUYECKOH
PEaKIMU TPH BHITOJHEHHH XUMUYECKOTO OITBITA;
. COCTaBJIATh (hOPMYIIBI OMHAPHBIX COCTUHECHH;

*  COCTaBISTh YPAaBHECHUS XUMHUUECKUX PEAKITHIA,

*  coOJromaTh MpaBmiIa 0€30MacHON pabOTHI MPY MPOBEICHNUHN OTIBITOB;

*  MOJIb30BATHCS JIAOOPATOPHBIM 000PYIOBAHHEM H TIOCYIOM;

*  BBIYHCISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

*  BBIYHCISITH MACCOBYIO JIOJIFO XUMUYECKOTO JIEMEHTa 10 (hopMYyIie COCMHEHUS;

*  BBIYMCIATH KOJUYECTBO, 00BEM WIIM Maccy BELECTBa 110 KOJUYECTBY, 00BEMY, Macce
pEeareHToB WIN IIPOJYKTOB PEaKLUu;

. XapakTepu3oBaTh (U3NYECKUE U XMMHUYECKME CBONCTBA IPOCTBIX BEILECTB:
KHCIIOpOJia U BOJOPOAA;

*  IOJIy4yaTb, COOMPATh KMCIOPO U BOJAOPOJ;

*  pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KMCIOPOI, BOJIOPOL;

*  pacKphIBaTh CMBICI 3aKOHa ABOTajpo;

*  pacKphIBaTh CMBICI MOHATHH «TeII0OBON 3(h(heKT peakum», «MOJISPHBIN 00bEMY;

*  XapakTepu3oBaTh (pu3MUYECKHE U XUMUYECKUE CBONCTBA BOJIBI;

*  PacKpeIBaTb CMBICII IIOHATHUS «PACTBOPY;

*  BBIYUCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

*  IPUTOTOBIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JIEH paCTBOPEHHOIO BEILIECTBA,

*  Ha3bIBaTh COCAUHEHUS U3YYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

. XapakTepu3oBaTh (U3NYeCKMe M XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIacCOB
HEOPraHUYECKHUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAHUH, COJIEH;

*  OIpPENENATh NPUHAIICKHOCTD BELIECTB K ONPEACIEHHOMY KIIaCCy COCUHEHUN;

*  COCTaBIATH (OPMYIIbI HEOPTAaHUYECKUX COETUHEHNH M3YUYE€HHBIX KIacCOB;

° OpOBOAUTL  OIIBITBI, MOATBCPXKAAOMIUC XUMUUYCCKUC CBOMCTBaA HN3YUYCHHBIX
KJIIaCCOB HECOPraHNMYCCKUX BCUICCTB,
® pacnio3HaBaTb OIIBITHBIM HYTCM pacTBOPBI KHUCIIOT U menodYed Mo HM3MEHEHHIO

OKpacKH MHIUKATOPA;
*  XapaKTEepU30BaTh B3aUMOCB3b MEXK Y KJIACCAMU HEOPraHUYECKUX COCIUHEHUN;
*  packpsiBaTh cMbICi [lepuonnueckoro 3akona Jl. . Menneneesa;



. OOBSACHATh (DU3MUYECKUH CMBICI aTOMHOTO (TOPSIIKOBOTO) HOMEpa XUMHUYECKOTO
3JIEMEHTA, HOMEPOB rpyninsl U nepuoja B [lepuoaunueckoii cucreme /. . Menaeneesa;

. OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHS aTOMOB, CBOMCTB DIIEMEHTOBB
npezesiax MajablX MePUOJIOB U TJIABHBIX MMOTPYIII;

*  XapaKTepHU30BaThb XMMHUYECKUE DJIEMEHTHI (OT BOJOPOJA /10 KaJbIMsl) HA OCHOBE HUX
nonoxxkeHus B [lepuomuueckoii cucreme . Y. MenzeneeBa u 0COOCHHOCTEH CTPOSHHSI UX ATOMOB;

. COCTaBIIATh CXEMBI CTpoeHHs aToMoB TiepBbIXx 20 amemenToB [lepwomndeckoit
cucremsl JI. U.Menneneena;

*  pacKpbIBaTh CMBICII MOHATUN «XUMHUUYECKASI CBS3bY, «AJIEKTPOOTPULIATEILHOCTDY,

. XapaKTepU30BaTh 3aBUCUMOCTb  (DU3WYECKUX CBOMCTB  BEIIECTB OT  THIIA
KPUCTAJUIMYECKOUN PEIIETKH;

. OTIPENIETISATh BUJ] XUMUYECKOMN CBS3H B HEOPTAaHUYECKUX COCTMHECHUSIX;

. n300pakaTh CXEMbl CTPOCHUSI MOJIEKYJT BEHIECTB, OOPAa30BAHHBIX Pa3HBIMH BUIAMU
XUMHYECKUX CBI3EH;

. pacKpbhIBaTb CMBICIT TIOHSITUH «HOH», «KAaTHOH», «AHHUOHY», «DJIEKTPOJUTHI,
CHEDIEKTPOJIUTBIY, «ANEKTPOJIUTAYECKAsE  JUCCOLMALINS», «OKHUCIIHTEIIbY, «CTCIICHb
OKHUCJICHUS», «BOCCTAHOBHUTEIIBY, KOKUCICHUE), «BOCCTAHOBJICHUEY;

. OTIPENIETISATh CTENEHb OKUCIICHUS aTOMa DJIEMEHTA B COSAMHEHUH;

*  pacKphIBaTh CMBICI TEOPUH IIEKTPOTUTHIECCKOM AUCCOIHAIIHH;

. COCTaBJISITh YPABHEHUS JIEKTPOJTUTUUECKON AUCCOIMALINY KHUCIIOT, IIEJI0Y€EH, COEH;

. OOBSCHATh CYIIHOCTh TPOIECCa DIICKTPOIUTHYCCKON AWCCONMAIMM W PEaKIHUA
HOHHOTO OOMEHa;

. COCTAaBJISITh TIOJIHBIE U COKPAIIEHHBIC HOHHBIE YPABHEHHS PEaKIIUU 0OMEHa;

. OTIPENIETISATh BOBMOXKHOCTh MMPOTEKAHUS PEAKIIMii HOHHOTO 0OMEHa;

*  MPOBOJMTH PEAKIIMH, TOATBEPKIAIONINE KaY€CTBEHHBI COCTAB PA3JIMYHbIX BEIIECTB;

*  ONpeAensiTh OKUCIUTENb U BOCCTAHOBUTEIb;

*  COCTaBJISITh YPABHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKILIN;

*  Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUUYECKOHN peaklnu;

*  KiaccuuuUpOBaTh XMMHUYECKHE PEAKLIUU MO Pa3IMYHbIM IPU3HAKAM;

*  XapakTepu3OBaThb B3aMMOCBSA3b MEXKAY COCTaBOM, CTPOCHHEM M CBOICTBaMH
HEMETAIJIOB;

. MIPOBOJUTH OMBITHI MO TOJYYSHHUIO, COOUPAHUIO U U3YYEHUI0 XUMHUYECKHXCBONCTB
ra3o00pa3HbIX BEIIECTB: YIJIEKUCIOTO ra3a, aMMHaKa;

*  pacmo3HaBaTh OIBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YITIEKUCIIBINA a3 U aMMHUAK;

*  XapakTepu3OBaThb B3aUMOCBA3b MEXJIYy COCTaBOM, CTPOCHHMEM U CBOWCTBaMU
METaJJIOB;

. Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO MX (opMylie: MeTaH, 3TaH, STHIIEH, METAaHOII,
9TaHOJ, TJIMIEPHUH, YKCYCHas KHCIOTa, aMUHOYKCYCHas KHCJOTa, CTEapUHOBasl KHCIOTa,
OJIEMHOBAs KUCJIOTA, TIII0K03a;

*  OILICHMBATh BIUSHUE XUMUYECKOTO 3arps3HEHHUs OKPYKAIOIIeH Cpelbl Ha OpPraHu3M
Yel0BeKa;

*  TpaMOTHO OOpamIaThcs C BEIIECTBAMU B TIOBCETHEBHOM KU3HU;

. ONpEeNeNsATh BO3MOXKHOCTh TPOTEKAHUSI PEAKIUl HEKOTOPbIX Mpe/ICTaBUTENEH
OpPraHMYECKUX BEUIECTB C KMUCIOPOJIOM, BOJAOPOJIOM, METANIAMHU, OCHOBAHUSIMU, FaJIOT€HAMMU.

BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCH:

*  BBIJBUTaTh U MPOBEPITH SKCIEPUMEHTAIBHO TUIMOTE3bl O XUMHUYECKHX CBOMCTBaX
BEII[ECTB HAa OCHOBE MX COCTaBa M CTPOEHUS, X CITIOCOOHOCTH BCTYIMATh B XUMUYECKHE PEAKIHH, O
XapakTepe W MPOAYKTaX Pa3IHMuHbIX XUMUUYECKUX PEaKInit;

. XapaKTEpU30BaTh BEUIECTBA [0 COCTaBY, CTPOCHHIO M CBOWCTBAM, YCTaHABIIMBAaTh
MIPUYHUHHO-CIICICTBEHHBIE CBSI3U MEXK/Y TaHHBIMH XapaKTePUCTHUKAMU BEIIECTBA,

. COCTaBIISITh MOJICKYIISIDHbIE U TIOJIHBIE HOHHBIC YpPaBHEHHUS 10 COKpAIIEHHBIM
MOHHBIM ypaBHEHUSIM;

. MPOTHO3UPOBATh CIOCOOHOCTH BENIECTBA TMPOSIBISITH OKUCIUTENBHBIC —UIIH
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYETOM CTENEHEM OKUCIEHHUs DJIEMEHTOB, BXOJAILIUX B €ro
COCTaB;

. COCTaBJISITh ypaBHEHHUS  PEaKUUid, COOTBETCTBYIOIIMX  IOCIEAOBATEIbHOCTU



MPEBPALLEHUN HEOPraHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;

. BBIJIBUTaTh U IIPOBEPSATH SKCIEPUMEHTAIBHO THIOTE3bl O pe3yibTaTax BO3JCHCTBUS
pa3nuYHBIX (PAaKTOPOB HA H3MEHEHHE CKOPOCTH XUMUYECKOUN peaKIlnu;
. WCI0JIb30BaTh MPUOOPETEHHBIC 3HAHUS JJIST YKOJIOTHYECKH T'PAMOTHOTO TOBEICHUS

B OKPYXAIOIIEH CpELE;

° HUCITIOJIL30BaATh HpI/IO6p€TéHHI>IC KJIFOYCBBIC KOMIICTCHI N IIPH BBINIOJIHCHUU ITPOCKTOB
U y4eOHO-HMCCIEeOBATEeIbCKUX 3a/Jad 10 W3YYEHHIO CBOMCTB, CIIOCOOOB TMOJIy4eHHS U
pacrto3HaBaHUs BEIIECTB;

® O6”I)€KTI/IBHO OLICHUBATH I/IHCI)OpMaIII/IIO 0 BCHICCTBAX U XUMHUUYCCKUX MPOUCCCAX;

. KPUTUYECKH OTHOCHUTBHCS K TICEBIAOHAy4dHOW WHQPOpMAIUU, HEA0OPOCOBECTHOM
peKiiaMe B CpeICTBaX MacCOBOM MH(MOpMAIIHH;

° OCO3HaBaThb 3HAUCHUC TCOPCTUUCCKHUX 3HaHUA 10 XHUMHU JJISA HpﬂKTH‘-ICCKOfI
JeITeTbHOCTH YeJIOBEKa;

° CO3J1aBaTb MOACIW W CXCMbl JIA PCIICHUA y‘IG6HBIX 1 IIO3HABATCJIBHBIX 3a1ad4,
MOHUMAaTh HEOOXOJIUMOCTh COOJIIOJICHUS] NpPEINUCAHUM, MpeasaraéMblX B MHCTPYKLUHUSAX IO
WCI0JIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMUU H JIP.

1. COJIEPXKXAHUE YYEBHOI'O ITPEJIMETA
8 kiacce

BBenenue

[Ipenver u 3amaum xumuu. Hcmopus eosnHuknosenusi xumuu. OCHOBHBIE TOHSTUS U
Teopuun xumuu. JlabopaTopHoe obopynoBanue u mpuémsbl oOpamieHust ¢ HUM. [IpaBuia TeXHUKH
0€30MacHOCTH IIPH padoTe B KAOMHETE XUMHUH.

IpakTuyeckasi padora Nel. [Ipuémbr oOpamieHus ¢ Ja00paTOPHBIM O0OpPYAOBaHUEM.
CrpoeHue miaMeHu.

JdemoncTpanuu. TaGmuibl W Ciaiabl, MOKA3bIBAIOIINE HCTOPUYECKUN TYTh Pa3BUTH
HayKH, TOCTHKEHUSI XUMUHU U UX 3HaYeHHE; 1abopaTopHOe 000pyI0BaHHE.

Pasnea 1. BemectBa U XuMH4YecKHe SIBJCHUS C MO3MIUII AaTOMHO-MOJIEKYJISAPHOIO
yuyeHHUs

I'naBa 1. Xumuuyeckue 3JIeMEHTbl W BelIeCTBA B CBeTe ATOMHO-MOJIEKYJISPHOIO
yuyeHHUs

lonamue «gewecmeoy 6 uszuke u xumuu. DPUNYECKUE U XUMUYECKUE SBIICHHUSL.
Onucanne BemecTB. AToMbl. Mosekynbl. XUMHUYECKHUE 3JEMEHTHI: UX 3HAKU U c8edeHus u3
ucmopuu omxpsimus. CocTaB BeUIECTB. 3aKOH INOCTOSHCTBAa cOCTaBa. XHUMHUYEcKue (popMyIibl.
@opMBI CYIIECTBOBAaHUS XMMUYECKUX 3JieMeHTOB. [Ipocteie u crnoxHble BemectBa. [IpocTeie
BEIECTBA: METaJIbI U HeMeTaiibl. OOmIas XapakTepucTUKa METAJIOB HHEMeTaIoB. HekoTopbie
CBEICHMS O METalaX U HeMeTayiaX, 00yCIOBIMBAIOIINX 3arpsI3HEHHOCTD OKPYXKAIOIIEH CPEeJIbI.
Onucanne Hauboyiee pacHpOCTPAaHEHHBIX TMPOCTBHIX BeUIeCTB. Hexomopvle céedeHus o
MONEKYIAPHOM U HEMONEKVIAPHOM CIMPOEHUU 8eujecms. ATOMHO-MOJIEKYIIIPHOE YU€HHE B XUMUH.
OTtHOocuTenbHBIE aTOMHAsi U MOJIEKYIsipHast Macchl. Knaccugukayus Xumuueckux 31eMeHmos u
omKpvimue nepuoouueckoeo 3akoua. Cuctema xumuueckux snemeHToB J[. M. Mennaeneesa.
OnpeneneHve Tmepuoja U TPyNIbl. XapakTEPUCTHKA JIIEMEHTOB 10 UX MOJOXKEHUIO B
[lepuoanueckoii cucreme. BanentHocts. OnpeneneHre BaJ€HTHOCTH IO MOJIOKEHUIO 3JIEMEHTA B
IIepnoaunueckoii cucreme.

KonunuecTtBo BemectBa. Monb — eAMHMIA KOJMYECTBA BellecTBa. MoJssipHas Macca.

JdemoncTpanun. 1. ®dusmyeckue M XUMHYECKHE SBIEHUS. 2. V3MepeHue IUIOTHOCTH
xuakocted apeomerpoMm. 3. IlmaBmenue cepwl. 4. OmnpeneneHue 5>IEKTPONPOBOTHOCTH U
TETJIONPOBOJAHOCTH BeIIECTB. 5. M3yueHHe CBOWCTB BELIECTB C HCHOJIb30BAHUEM KOJUICKIIMU
«Ixana TBEpmocTr». 6. Moaenu aToMOB U MOJEKYJ; KpUCTANINYeCKUX peméTok. 7. Komnekmus
MeTaluioB U HemertauioB. 8. [lomyueHue yriaekuciaoro rasa pasiMdHBIMH crocoOamm. 9.
Onektponu3 Boabl. 10. dusnyeckue sBICHUS: BO3rOHKA HOJA, KUISYEHUE BOJbI, HAKaJIUBAHHE
KBapIla, HarpeBanue HadranuHa. 11. OnbiTel o quddy3un. 12. Kosmekunus mpocThiX BELIECTB,
oOpa3oBaHHBIX dneMeHTaMu 1—3-ro nepuoioB. 13. Komnekiys BemecTs KOTUIECTBOM BELIECTBA
1 monb. 14. JInHamMuueckoe nocoOue: KOJTUYSCTBEHHBIE OTHOIICHUS B XUMHH.

JlabopaTopHbie ombIThl. 1. PaccMoTpeHHe BemiecTB C pPa3sIUYHBIMU (U3HUYECKUMU



cBoiicTBaMH (Mejib, JKeJe30, IIMHK, cepa, BOJAa, XJIOPHUI HATpus U Ap.). 2. MchbeiTanue TBEPIOCTH
BEIIECTB ¢ MoMombio 00pa3noB koseknuu «lllkama tBEpmoctu». 3. Ilpumepsr Quznueckux
SBJICHUI: crubaHue CTEKISTHHON TpyOKH, KUISTYEHUE BOABI, ITuiaBieHue napaduna. 4. [Ipu epsr
XMUMMUYECKUX SIBJICHUI: TOPEHHUE PEBECUHBI, B3aUMOAECHCTBUE MpaMopa C COJISIHOW KHCIOTOH. .
N3yuenne oO6pa3ioB METAIJIOB U HEMETAJLIOB (Cephl,Kele3a, allOMUHUS, rpadura, Menu u ap.).
6. V3ydyeHnue CBOWMCTB BELIECTB: HAarpeBaHUEBO/IbI, HArpeBaHue okcuaa kpemuus (V).

Pacuérnble 3anaun. 1. BpluuciieHne OTHOCUTENBHOM MOJEKYISIPHOM Macchl BEIIECTB,
MaccoBOM JOJNM DSJEMEHTOB MO XUMHYECKUM (opMynaM. BeruucieHre MOJSPHOW MAacchl
BemiecTBa. 2. OmnpenerneHne Macchl BEIIECTBa [0 M3BECTHOMY KOJIMYECTBY BELIECTBA U
OIIpE/IETICHUE KOJIMYECTBA BEIIECTBA 110 U3BECTHOM Macce.

Tema TBoOpYeckoii padorbl. utocTpupoBaHue MOJIOKEHUN ATOMHO-MOJIEKYIISIPHOTO
YUEHUS.

I'naBa 2. XumMnueckue pPe€akuuu. 3aKoHBI COXpaHEHUSA MACChI U JHEPIUHA

CymHOCTh, NpU3HAKU W YCJIOBUS MPOTEKaHUS XUMHUYECKUX peakiuil. Ilpuuunbel u
HaIpaBJIEHUs IPOTEKAaHNS XUMHUECKUX peakuuil. TemnoBoi ah(heKkT XuMHUUeCcKUX peakinid. JK30-
U SHAOTEPMUYECKHE peaklH. 3aKOHbl COXpaHEHMsI Macchl U sHepruu. CocraBieHUE ypaBHEHUN
XUMUYECKUX peakuuid. Pacu€rel 1Mo ypaBHEHMSIM XMMHUYECKMX peakiui. Tumbl XMMHYECKHX
peaxkuii: pa3nokKeHus, COeTMHEHHs, 3aMellleHns, OOMeHa.

Jdemoncrpanun. 1. Ilpumepsl XUMHYECKMX peaKIUil pa3HBIX BHJOB: pa3jokKeHHE
MajaxuTa, JUXpoMmara aMMOHMs, TOJydeHHe cyib(uua keie3a, TOpEeHHe MarHus,
B3aMMO/ICHCTBHE COJISTHOM KUCIIOTHI ¢ KapOoHAaTOM HATpus M JAp. 2. ONBITHI, WLTIOCTPUPYIOIINE
3aKOH COXPaHEHHUs MacChl BEI[ECTBA: TFOPEHHWE CBEYM Ha Becax C IOIVIONIEHHEM MPOAYKTOB
TOpPEHUs, OKUCICHHE METAJIOB B 3aKPBITHIX COCYAaX CO B3BEIIMBAHHEM, OOMEHHbIE PEaKlUU B
npudopax sl WUTFOCTpaIuy 3akoHa. 3. Habop Momeneit aToMoB.

JlaGoparopHuble onbIThl. 1. [IpH3HaKM XUMHUYECKUX peaklMil: HarpeBaHue MEIHOU
MIPOBOJIOKH, B3aMMOJIEUCTBUE PAaCTBOPOB €IKOIO0 HaTpa W XJIOpPHAAa MEI, B3aUMOJCICTBUE
pPacTBOPOB YKCYCHOW KHCIOTBI W THIApoKapOoHata HaTpus. 2. THIBI XUMHUYECKHUX PEaKIHii:
pasnokenue ruapokcuaa meau (II), B3aumomeiictBue sxene3a ¢ pacrBopom xiaopuaa meau (l1),
B3auMoeiicTBue okcuna meau (I1) ¢ pactBOpom COJITHON KHCIIOTHI.

Pacuérnbie 3agaum. BpruuciieHHEe MO0 XMMUYECKMM YpPaBHEHHUSIM MacChl, KOJIHMYECTBA
BEIECTB: a) BCTYNUBIIUX B PEaKINI0; 0) 00pa30BaBIINXCS B PE3yJIbTaTE PEAKIIUHU.

T'naBa 3. MeToabl XuMuu

Ilousamue o memoode kax cpeocmee HAYYHO2O NO3HAHUA OelicmeumenvHocmu. Memoowt,
C85A3aHHblE C HENOCPeOCMBEHHbIM U3VUEHUEeM 6eujecms: HaONoeHue, usmepenue, Onucauue,
CcpasHeHue, XUMU4eCKull SKcnepumenm. AHanuz u cummes Gewyecms — IKCNEePUMEHMANbHbIE
memoowl xumuu. Kauecmeennwvii u konuuecmeeHuwlli ananuz. Illowamue 06 uHOUKamopax.
XuUMUYEeCKU S3bIK (TEPMHHBI M Ha3BaHHs, 3HAKU, (DOPMYIbI, YpaBHEHHS), €ro BakHeHIIne
byHKIIMM B XUMHYeCKOW Hayke. Cnocobvl 6bipajiceHus 3aKOHOMepPHOCmel 8 XUMUuU
(KauecmeeHHbll, KONUYECNB8EHHbIU, MamemMamudeckull, 2paguieckuil). Xumuueckue onvlmsl U
usMepenusl, ux Mmo4HoCmo.

JlaGopaTopHblii onbIT. MI3MeHEeHNEe OKpacKu HHANKATOPOB B Pa3IHYHBIX Cpeaax

I'naBa 4. BemecTBa B OKpy:kaolleil Hac NpUpPoje U TEXHUKe

Bemecmea 6 npupode: OCHOBHblEe CB8EO0eHUS O seuecmeerHHom cocmaese eeocqbep u
xocmoca. Ilonsmue o I’I’leXHOC¢€p€. Yucteie BEIICCTBA U CMCCHU. Tlonsmue o 2omoceHHbIX U
cemepozennvix cmecsax. CnocoObl pazaeneHus cMmeced. OuncTka BemecTB — (UIBTPOBaHUE,
IIeperoHKa (mucTunnAnus), BBIITAPUBAHUE (KpucTammsanus), 9KCmMpazuposanue,
xXpomamozpacghus, éo3eonka. Moenmugurxayus eewjecms ¢ NOMOWbIO OnpeodeneHus memMnepamyp
naaenenus u Kunenus. IIpupoonuvle cmecu — UCMOYHUK NOJYYEHUS YUCTbIX 8ELeCE.

[TonsiTne 0 pacTBOpax Kak FOMOTE€HHBIX (PH3UKO-XMMHUYECKHX cHcTeMax. PacTBopuMocCTh
BeIEeCTB. Daxkmopwl, nuUAOWUE HA PACMBOPUMOCH MEEPOLIX Geujecms u 2a306. Koagppuyuenm
pacmeopumocmu.  CriocoObl  BBIpaXEHHS  KOHLIEHTPAIMM  PAacTBOPOB:  MaccoBas  J0JIs
pPAcTBOPEHHOTO BELIECTBA, MoOApHAs Kouyenmpayus. Ilonyuenue eewjecme ¢ 3a0AHHBIMU



ceovicmeamu. Xumuueckas mexnonoaus. Texnocghepa.

IIpakTnueckas padora Ne2. OuucTka BELIECTB.

IIpakTnueckas padora Ne3. PacTBOpUMOCTb BELIECTB.

IIpakTnueckas padora Ned. [IpuroroBieHue pactBopa 3aJaHHOW KOHILIEHTPALMH.

Jemoncrpanuu. 1. Paznenenne cmeceit pasnnuabiMu Mertoaamu. 2. Komneknus «Hedts
U HePTempoayKThl». 3. PacTBopeHHe BeHIECTB C pa3IMYHBIMUA CBOMcCTBamu. 4. YcCIoBUS
W3MEHEHHUs PaCTBOPUMOCTH TBEPIBIX U Ta3000pa3HblX  BewecTB. 5. TemnoBsle 3ddexTsl mpu
PacTBOPEHUH: PACTBOPEHUE CEPHOM KUCIIOTHI, HUTpaTa aMMOHHMSL.

JlabopaTopHble onbIThbl. 1. IlpuroroBieHue M pas3iioKEHHE CMECH JKEIe3a U CEephl,
pasnenenue cmecu Hedptu u Boabl. 2. MccnemoBanume (U3MUECKUX M XUMHUYECKHX CBOWCTB
MPUPOHBIX BEIIECTB (M3BEeCTHAKOB). 3. CpaBHEHHE MPOO BOJBI: BOJIOIPOBOIHON, M3 TOPOJCKOTO
OTKPBITOTO BOJOEMA.

Pacuérnbie 3apaun. 1. Hcnonvzosanue epagukoé pacmeopumocmu 011 pacuéma
K02 huyuenmos pacmeopumocmu  eewecme. 2. BplUNCIeHWE KOHIEHTpAIMH PacTBOPOB
(MaccoBO# J0JH, MOAAPHOU KOHYenmpayuu) 10 Macce pacTBOPEHHOTO BEIIECTBA U 00BbEMY WM
Macce pactBoputelns. 3. Berumcienne maccel, 00b€Ma, KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA U
PacTBOPUTEIIS MO ONPEAEIEHHON KOHIIEHTPALMK pacTBOPA.

Tembl TBOpueckux pador. BemectBa B TexHuke. [lonydeHue BemeCcTB € 3aJaHHBIMU
CBOMCTBaMH — OCHOBHasl npoOiema xumuu. [loHsTHE O BeliecTBax Kak O ChbIpbe, MaTepuaiax 1
npoaykuuu. [IpuponooxpaHuTenbHOE 3HAU€HNE OUYHUCTHBIX COOPYKEHHH U 3KOJIOTHYECKH YHCThIX
TEXHOJIOTHUH.

I'naa 5. [lousitue o razax. Bo3nyx. Kucsiopoa. 'openue

[Tonstue o razax. 3akoH ABorazpo. Bo3nyx — cmech razoB. OTHOCUTENbHAS TJIOTHOCTh
razoB. Kuciaoponq — XUMHUYECKHI 3IIEMEHT U NPOCTOE BELIECTBO. HMcmopus omKpwvimus
KUuciopooa.

Cxema onvimog J[. Ilpucmau u A. Jlagyasve.

[Tonydenue kucmoposa B MPOMBINIJIEHHOCTH M JIa0OpaTopuu. XUMHUYECKHE CBOWCTBA
kucnopoaa. Ilpoyeccol copenus u meonennozo okucnenus. [Ipumenenue kucinopona. Kpyzoeopom
KUC10p0ooa 6 npupooe.

IIpakTuyeckas padora NeS. [lonydeHne KUciI0poia U U3y4EHUE €r0 CBOMCTB.

Hemoncrpanuu. 1. [Tonydenue kucimopona. 2. Cxxuranue B arMocdepe KHCIOpoaa Cepbl,
yrisi, KpacHoro ocdopa, xkenesza. 3. OnbIThl, NOATBEPKIAIONINE cOCTaB Bo3Ayxa. 4. OmBITHI MO
BOCIUIAMEHEHHUI0 U ropeHuto. Pacuérubie 3amaun. 1. OmpeneneHre OTHOCHUTENBHON IUIOTHOCTH
ra3oB IO 3HAYEHUAM HX MOJEKYJISPHBIX Macc. 2. OmnpeneneHne OTHOCUTEIbHBIX MOJICKYISIPHBIX
Macc ra3000pa3HbIX BEIIECTB M0 3HAUYEHUIO UX OTHOCUTEIHHOMN IIOTHOCTH.

Tembl TBopueckux pador. ATMocdepa — Bo3ayliHas oOosouka 3emun. TeHaeHIUU K
u3MeHeHno coctaBa Bo3Ayxa B XXI B. OCHOBHbIE HMCTOYHHMKH 3arps3HEHUS aTMochepbl.
TpancropT — OJIMH U3 OCHOBHBIX UCTOYHUKOB 3arps3HEHUs] aTMOC(EPHI.

I'naBa 6. OcHOBHBIE KJIACChl HEOPTraHUYECKHUX COeTMHEH Uit

Knaccudukaius HeOpraHn4eckux CoeMHEHHH.

Oxcuapl — cocTaB, HOMEHKIarypa, kiaccudukanus. Ilonstue o rumpokcumax —
KHCIIOTaX W OCHOBaHMsIX. Ha3Banusi um coctaB ocHoBaHuil. ['mapokcorpynmna. Kraccuguxayus
Kuciom (6 mom uucie opeanudeckue u HeopeaHuyeckue), UX cocTaB, HOMeHKnarypa. Cocras,
HOMEHKJIaTypa COJIeH, MpaBuiia cOCTaBieHUs (QopMmyn cojeil. XuMHuecKne CBONCTBA OKCHJIOB.
OO0mue XMMUYECKHe CBOWCTBAa KUCIOT. Psin aktuBHOCcTH MetamnoB. Il[&mnoum, ux cBoiicTBa u
crocoObl mosrydeHusi. HepacTBopuMble OCHOBaHUs, X CBOWMCTBA U CIIOCOOBI moxydeHus. [lonstue
06 amdorepHoctu. OKCUABI ¥ THUAPOKCUABI, oOOnagaromue aM(pOTEpHBIMU CBOWCTBaAMHU.
XuMHuYecKkue CBOWCTBA cosiel (B3auMOJEWCTBHE PAcTBOPOB COJIEH € pacTBOpamH IIeNoueid,
KHCIIOTAMH U METaIlJIaMH).

I'eHeTnueckas cBsI3b HEOPraHUUECKUX COCTUHEHU .

IpakTHyeckas padora Ne6. lccienoBanue CBOMCTB OKCUIOB, KUCIOT, OCHOBAHUH.

Jemoncrpanun. 1. OOpa3isl COeIMHEHUH — TpeACTaBUTENCH KI1acCOB KUCIOT, COJIEH,
HEPACTBOPUMBIX OCHOBAHHM, IIeN0YeH, OKCHAOB. 2. ONBITHI, HIUTFOCTPUPYIOIINE CYIIECTBOBAHUE
TEHETHUYECKON CBsI3M Mexay coenuHeHmsiMu (ocdopa, yriepona, HATpus, Kaiblus. 3.



B3aumopeiictBue kanbiuss W Hatpus ¢ Bojoil. 4. [leiictBue wuHAMKATOpOB. 5. OIBITHI,
WUIIOCTPUPYIOIIME XUMUYECKUE CBOMCTBA OTAEIBHBIX KJIACCOB HEOPraHUYECKHUX COEAMHEHUU.
6. OOpa3mpl MPOCTHIX BEHIECTB U UX COCIUHEHHWH (OKCHUAOB W TUAPOKCUIOB), 00Opa3oBaHHBIX
3JIEMEHTaMU OJIHOTO IIEPUOJA.

JlaGopaTopHubie onbIThL. 1. PaccMoTpenue oOpasiioB okcuioB: yriepoaa (1V), Bogopona,
docdopa, Meaw, Kaiblous, xKene3a, KpemHus. 2. HaOmoaeHwe pacTBOPUMOCTH OKCHJIOB
TIOMUHUS, HATPUA, KAIbLUA U Menu B BoJe. 3. OnpeneneHne KHCIOTHOCTU-OCHOBHOCTH CPEIb
pacTBOpPOB C MOMOIIBIO UHIUKaTOpa. 4. B3aumoaeiictBue okcuioB Kanblus U (ocdopa BOJOM,
oImpe/iesieHue Xapakrepa oOpa30BaBIIEroCs OKCHA ¢ MOMOILIBIO MHAUKATOpa. 5. B3aumopeiicTeue
okcunoB meau (1) u nmHKa ¢ pacTBOpoM cepHOiM KucioThl. 6. [TodydeHue yriekuciioro rasa u
B3aMMOJICIICTBHME €r0 C HW3BECTKOBOM BOJOHN. 7. BzammopnelcTBue MeTamioB (MarHus, LHUHKA,
xKeJe3a, MeIM) C pacTBOpaMu KHCIOT. 8. B3amMomeiicTBre pacTBOPOB KHUCIOT cO mienoyamu. 9.
B3aumoneiictBue pacTBOpOB KHUCIOT C HepacTBOpUMBIMH ocHOBaHusMU. 10. Tlomydenue
HEpPACTBOPUMBIX OCHOBAHMH M HCCIIEJOBAaHME UX CBOMCTB (Ha MpUMepe IMAPOKCUAA IUHKA U
rugpokcuna meau (11)).

Paznen 2.Xumuueckue 3JieMeHTbI, BellleCTBA M XMMHYeCKHe PeaKIluu BCcBeTe
3JIEKTPOHHOM TEOpPUH

I'naBa 7. Ctpoenue atoma

Crtpoenue artoma: sIpo, dHEpreTudeckuii ypoBeHb. Cocmas sdpa amoma: HNpPOMOHW,
HeumpoHnvl. HM3omonvl. XWMHUYECKHH OHIEMEHT — omnpeAenéHHbii Bua artoma. CocmosiHue
anekmpoHos 6 amome. CTpOCHHE AIEKTPOHHBIX 000J0UEK aTOMOB S-, P-aeMeHTOB. Ocobennocmu
CMpOoeHUs. 2JIeKMPOHHBIX 000N0YeK amMOMO8 NepexoOHbIX JjlemeHmos. MecTo 3JeMeHTa B
[leproguueckoil cucTemMe u 91eKmporHas cmpykmypa amomos. Paouoakxmusnocme. [lonamue o
npespaujeruu XumMudeckux snemenmos. llpumenenuepaouoakmugHuix U30monos.

Hemoncrpauuu. 1. Cxemst onvimos Tomcona, Pesepgpopoa, Munnuxena. 2. Cxemvl
ONbIMOB, NOOMEEPAHCOAIOWUX CBOUCMBA INEKMPOHA KAK yacmuyvl u Kaxk eonHvl. 3. Mopenu
aTOMOB Pa3JIMYHBIX AJIEMEHTOB.

I'naBa8. Ilepuoagnueckuii 3axon u [lepuoauyeckasi cucreMa XMuMHYECKUX

semeHTOB [[.M.MeHneneeBa

CBoiiCTBa XMMHMUYECKHX OJJIEMCHTOB M HUX Iepuoauveckue u3MeHeHus. CoBpeMeHHas
TpakTtoBKa Ilepwommyeckoro 3akoHa. Ilepuoamueckass cucremMa B CBETE CTPOCHHUS aToMma.
®u3NYEeCKUi CMBICT aTOMHOTO (TIOPSIKOBOT0) HOMEpa XMMHYECKOTO DJIEMEHTa, HOMEpa MepHoia
W TPYIIIBI IEPUOINYECKON cucTeMbl. CeMeiCcTBa 2JIEMEHTOB (Ha MpHUMeEpe MIEIOYHBIX METaJlIOB,
raJIOTeHOB, MHEPTHBIX T'a30B). XapaKTEPUCTHKA XUMUYECKHMX CBOWCTB 3JEMEHTOB A TpYII U
NEepexooHbIX 3NleMeHmo8 W TICPUOJUYHOCTh WX H3MEHEHHUS B CBETE AJICKTPOHHOTO CTPOCHHS
aTomMa. 3JzekmpoompuuameﬂbHocmb amomoe XUMUHYECKUX DJIEMEHMOB. XapaKTepI/ICTI/IKa
XUMUYECKUX D3JIEMCHTOB Ha OCHOBe X TmosioxeHus B Ilepuoamdeckoit cucreme. Hayunoe
3HA4YeHue Hepuoduuecxoeo 3AKOHA.

JemoncTrpanuu. 1. HaGop cnaiinoB, xomorpamm, Tabmui «llepuoanueckuii 3aKkoH» WU
«Ctpoenne aroma». 2. JleMoHcTpamusi o00pa3lloB IETOYHBIX METAUIOB M TaJOreHoB. 3.
B3aunMojelicTBHE MIEI0YHBIX METAJUIOB M FaJIOI€HOB C MMPOCTBIMU U CIIOKHBIMH BEILIECTBAMMU.

Tembl TBOpueckux pador. 3HaueHue l[lepuoanueckoro 3akoHa AJid Pa3BUTHUS HAYKHU U
TCXHUKU. Poinnb HepI/IOL[I/I‘ICCKOFO 3aKOHa B CO3JaHUU Haquoﬁ KapTUHBI MHUPpa

I'maBa 9. CTpoeHue BeuecTBa

Banenmmuoe cocmosanue amomos 8 cegeme meopuu 31eKmMpoOHHO20 cmpoeHus. Barenmuvle
91ekmpoHbl. XUMU4ecKkas cBs3b. KoBajleHTHass XUMUYECKasi CBSI3b U MEXaHHU3M €€ 00pa3oBaHMUS.
Henonspuas u moinspHas KoBaJeHTHbIE cBsi3u. CBOWCTBAa KOBAJCHTHOM CBSI3U. DJIEKTPOHHBIC U
CTpyKTypHBIe (opMynbl BemiecTB. MoHHas cBs3b u e€ cBoiicTBa. Karnonsl u anmonsl. CTeneHb
OKHCJICHHSL.

Kpucrannuueckoe crpoenue BemiectBa. Kpuctamindeckue peméTkd — aroMHasi, HOHHas,
MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Xumuueckasn opeanuzayus geujecme u e€ yposHu.



JemoncTpanuu. 1. B3aumozelictBue HaTpus ¢ XJopoM. 2. MoJenu KpHCTaITTMYECKHX
pEeIETOK BEIIECTB C HOHHBIM, AaTOMHBIM U MOJIEKYJSIPHBIM cTpoeHueM. 3. Boccosganue
LIEJIOCTHOM CTPYKTYpBl XJIOpUAA HAaTpUs MYTEM HalloKeHUs Habopa kojokaprt. 4. Bosronka iona.
5. Hcnapenue TBEpmOro yriekucioro rasa. 6. HaGop atoMoB Ui MOJAETUMpPOBAaHHUS CTPOCHUS
BEILECTB C KOBAJICHTHOU U HOHHOU CBS3BIO.

I'naBa 10. XuMuyeckune peakuuu B cBeTe YJ1eKTPOHHOH Teopuu

Peakuuu, nporekaronme ¢ HW3MEHEHHEM U 0€3 HU3MEHEHUS CTEIEHM OKHUCIICHHUS.
OKHCAUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUcIuTeNlb M BoccTraHOBHUTENb. (CocTaBiieHHE
YpaBHEHUH  OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIX  peakuui. PaccraHoBka  KOA(pPHUIMEHTOB
METOJIOM 3JIEKTPOHHOro Oananca. CywyHocms u Kiaccuukayus XuMuvyeckux peakyuil 6 ceeme
IIEKMPOHHOU MEOPUU.

JdemoncTrpanus. [Ipumepbl OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX pEAKUUN Pa3IMYHBIX
TUIOB: TOPEHHE BEIECTB, B3aMMOJCWCTBME METANIOB C TrajoreHamMH, Cepod, a30ToM
(oOpa3oBaHMe HUTPUTA JIUTHUSI), PACTBOPAMHU KHUCIIOT U COJIEH.

Tema TBopuyeckoii padorbl. PaccMoTpeHre U aHanu3 B3aMMOOOYCIOBIEHHOCTH COCTaBa,
CTPOEHHSI, CBOMCTB BEIIECTBA M €T0 MPAKTUUECKOTO 3HaYeHus (Ha JIF0O0OM IIpuMepe).

9 knace
Pa3nen 1. Teoperuuyeckne 0CHOBbI XUMHH

I'naBa 1. Xumu4eckue peakumu ¥ 3aKOHOMEPHOCTH MX NPOTeKAHUS

DHepreTuka XUMHUYECKUX peakuui. Onepeus akxmusayuu. Ilonamue o npomescymouHvlx
akmusuposannvix komniekcax. TemnoBoit 3pdext. Tepmoxumuueckoe ypaBHeHHE. Xumuueckas
kunemuka. CKOPOCTh XMMHUUYECKON peakuuu. DakTOpPhl, BIUSIOMIAE HA CKOPOCTh XMUMHUYECKOUN
peakuuu. 3aKOH JEUCTBUSL MacC. 3a8UCUMOCHb CKOPpOCMU OM YCIO8UU NPOMEKAHUS DeaKyuu.
Karanu3z u xaranuzatopbl. OOwue ceedenus O 20MO2EHHOM U 2emepOo2eHHOM Kamanuse.
XUMHUYECKOE PABHOBECHE, GIUAHUE PA3IUYHBIX (PAKMOPO8 HA cmeweHue pasHogecus. Memoo
onpeoeyieHusi CKOpOCMU XUMUYECKUX peaxkyuu. Ouepeemuxa u nuwja. Kanopuiinocms 6enxos,
AHCUPOB, Y21e60008.

IIpakTuyeckasi padora Nel. Biusiaue paznuyHbiX (akTOPOB Ha CKOPOCTh XMMHYECKOM
peakuuu.

JdemoncTpanuu. 1. 3aBUCHMOCTb CKOPOCTH pEaKUUU OT KOHILIEHTPALUU PEearupyrominx
BellecTB. 2. 3aBUCHUMOCTb CKOPOCTHM pPEaKUUH OT TeMIeparypbl. 3. 3aBHCUMOCTb CKOPOCTH
peakuuy OT MPUPOJBl pearupyrouux BemecTB. 4. BiusHue KOHUEHTpalMU pearupyromux
BEIIECTB Ha XMMHUYECKOE paBHOBecHue (Ha mpumepe B3aumopencTBus xiopuaa xenesa (III) c
pomaHuaoM Kaius). S. B3aumMopaeilcTBHME alfOMHUHUS C HOJOM B TPHUCYTCTBUU BOJBL 6.
BzaumopeiicTBre nepokcuia Bogopoa ¢ okcugaom maprania (V).

JlabopaTopubie onbIThbl. 1. ONbITHI, BBISBISAIONIUE 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKuu OT MPUPOAbl PEearupyroluX BEUIeCTB (B3aMMOJCHCTBHE LUHKA C COJITHOM M YKCYCHOU
KHCIIOTaMH), OT TUIONIAAN TMOBEPXHOCTH COMPUKOCHOBEHMS (B3aMMOJICHCTBHE pPa3IMYHBIX IO
pasMepy TpaHyl LHMHKAa C COJSIHOM KHCIOTOW), OT KOHIGHTPAlUM U TEeMIIepaTypbl
(B3aumoeiictBre okcuaa Meau (I1) ¢ cepHO KHCIOTON pa3saMYHON KOHIIEHTpAIMU MPU Pa3HBIX
Temmeparypax). 2. Paznoxenue mepokcuja BOJOPOJAA B MPUCYTCTBUU KaTaiu3aTopa.

Pacuérnble 3agaun. 1. PacuéTsl N0 TEPMOXUMHUECKUM YpaBHEHUAM. 2. Bouiuucnenue

CKopocmu XUMUYECKOU PeaKkyuu no KUHemMu4eCKomMy ypaeHeruro.

I'naBa 2. PacTBopbl. Teopus 3/1eKTPOTUTHYECKOMH AN CCONMALMHT

IlondaTe o0 pacTBOpax: OIpEAelIEHUe pacTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTD,
KJ1accu(UKaIs pacTBOPOB.

IIpeonocwinku 603HUKHOBEHUs meopuu daekmpoaumuyeckou ouccoyuayuu. Moeu C.
Appenuyca, /]. 1. Menoeneesa, U. A. Kabnykosa u Opyeux y4éHwix.

DNEKTPOIUTHI U HEDJIEKTPOJIUTHI.

Hunonvroe cmpoenue monexynvi 600vl. IIporiecchl, IPOUCXOIAIINE C DIEKTPOJUTAMU TIPU
pacIUIaBJICHUM U PACTBOPEHUM BEUIECTB B BOJAE. POsb BOIBI B IPOLECCE DIEKTPOJIUTUYECKOU
qucconyanuu. Jucconuanus 3JI€KTPOJIMTOB C MOHHOW M IOJIIPHOM KOBAJIEHTHOW XUMMYECKOU
cBsi3plo. CBoiictBa MOHOB. Kpucmannocuopamsei. TennoBble SBIEHHUS, CONPOBOXKIAIOIINE



IIpoLecChl pacTBOpeHus. Kpamkue ceedenusi 0 HeOOHbIX pacmeopax.

OcHogHble nonodceHus meopuu pacmeopos.

CunbHble u cnabbie 37eKTponuThl. CTeneHs auccouuanuu. Koncmanma ouccoyuayuu.

Peaxiinn monHoro ooOMena. XMMHAYECKHE CBOMCTBA KHCIIOT, COJIEH M OCHOBAHUHM B CBETE
TEOPUHU AIEKTPOIUTUYECKON AUccoralvu. [ uopoaus coneu. Xumuueckue peakyuu 6 ceeme mpex
meopuii:  AMOMHO-MONEKYIAPHO20 — VYEHUSl,  NEeKMPOHHO20  CMPOEHUs. amomd, meopuu
INEKMPOSUMULECKOU OUCCOYUAYUU.

IIpakTnueckas padora Ne2. PeneHue skciepruMEHTaIbHBIX 3a/1a4 110 TEME.

Pacyérnbie 3agaun. Pacuérel 10 XMMUYECKUM YPAaBHEHHSIM, €CIIM OJHO U3 pEarupyronmx
BEIIECTB JJaHO B U30BITKE.

Jemoncrpanum. 1. VcnbiTanue BenecTB, UX pacTBOPOB U PACILIIABOB HA AIIEKTPHUYECKYIO
POBOUMOCTE. 2. BriusiHue pa3daBieHHs Ha cTeneHb qucconuanui. CpaBHEHHE DIIEKTPUIECKON
MIPOBOJIMMOCTH KOHIIEHTPUPOBAHHOTO ¥ Ppa30aBIEHHOTO pPACTBOPOB YKCYCHOW KHCIOTHI. 3.
Heuowcenue uonoe 6 anekmpuueckom none. 4. Ilonyuenue nesoOHvIX pacmeopos. 5. Bausanue
pacmeopumens Ha ouccoyuayuio (6 Kauecmee pacmeopumenei — CONAHASL  KUCIOMA,
ousmMuUI08bIl 3pup, >munosviii cnupm, moayon). 6. I'maparanus W AeruapaTtanus UOHOB (HA
npuMepax 0e3BOJIHBIX COJIeH M KpucTauoruaparoB xiopuaa kodansta (II), cynasdaros memu (1)
u aukens (11)).

JladopaTopuble onbIThl. 1. Pacmeopenue sewecms 6 6o0e u 6 Oen3une. 2.Peakmum
oOMeHa MeXJly paCTBOPAMHU JIEKTPOJIUTOB.

JKCKypCcHUsl B XUMUYECKYIO J1a00paTOPHIO B LEISIX O3HAKOMIIEHUS ¢ puéMaMH paboThl C
pactBopamu. Tema TBOpYeckoil padoThl. 3HAYCHHE HAYYHOW TEOPUHM JUIsI TOHUMAHUS
OKPYXKAIOILIEro MUpPa, HAYYHOU U MPAKTUYECKOUN AESTETbHOCTH

Pasznen 2. DjieMeHTBI-HEMETAJIBI U HX BajKHEHIIIue CoOeNHEHNS
I'naa 3. O0mas xapakTepucTHKAa HEMETAJJIOB.

XuMHn4yecKue dJjieMeHThI-HeMeTa/uIbl. PacripocTpaneHrne HeMETaUIMUECKUX 3JIEMEHTOB B
npupoze. [lonoxxenue snemeHToB-HemMeTamwioB B [lepuonnueckoit cucreme. Hememannuueckue p-
anemenmol. OCOOCHHOCTH CTPOCHUSI aTOMOB HEMETAJIOB: OOIIMe YepThl U pasnuuus. CTeneHu
OKHCJICHUSI, BAJICHTHBIE COCTOSIHMS aTOMOB HEMETAJUIOB. 3aKOHOMEPHOCTH M3MEHEHHUS 3HAYCHUU
ATUX BEJIMYMH B Meproaax u rpymnmax [lepuoanueckoit cuctemsl. Tunuanbsie GOpMBI BOIOPOIHBIX
Y KHCJIOPOJIHBIX COSMHEHUN HEMETAJIJIOB.

IIpocThie BemecTBa-HeMeTaWIbl. OcoOeHHOCTH WX cTpoeHHs. Du3nyeckue CBOWCTBa
(arperaTHO€ cOCTOsSIHHE, TeMIIepaTypa IUIABJICHHS, KUIICHHs, pacTBOPUMOCTh B Boje). [loHsatue
aloTponuu. AJoTponus yriepona, docdopa, cepbl. OOYCIOBIEHHOCTh CBOICTB alJIOTPOIIOB
0COOEHHOCTSIMH UX CTPOEHUS; TPUMEHEHHE aJUIOTPOTIOB.

XUMHYEeCKHEe CBOMCTBA MPOCTBHIX BelIeCTB-HEMeTAJIOB. [IpyYMHBI XHUMHYECKOM
WHEPTHOCTH OJIAarOPOJHBIX Ta30B, HU3KOW AaKTHBHOCTH a30Ta, OKHUCIHMTEIIBHBIX CBOWCTB M
JBOMCTBEHHOTO TMOBEICHHUS CEphl, a30Ta, yrjiepoJa U KPEeMHHUS B  OKUCIHUTEIHHO-
BOCCTaHOBUTEJBHBIX peakiusax. OOIire cBoiiCTBa HEMETAIIOB U CIIOCOOBI UX MOTYYEHHUSI.

Bogopoanbie coenmHeHuss  HeMeTa/wioB. DopMmMbl  BOJOPOAHBIX  COEAMHEHUH.
3aKOHOMEPHOCTH U3MEHEHUs (PU3MYECKUX M XMMUYECKUX CBOWCTB BOJOPOJHBIX COCTUHEHUH B
3aBHUCHUMOCTH OT OCOOCHHOCTEH CTPOESHHSI aTOMOB 00pa3yIOIINX WX 3JeMeHTOB. CBOWCTBA BOIHBIX
pacTBOPOB BOJIOPOJHBIX COEIMHEHUM HEMETAJUIOB. KHCIIOTHO-OCHOBHAS XapaKTepUCTUKa HX
pacTBOpPOB.

Beiciime KHCIOpPOAHBIE COeIMHEHUS] HeMeTaLIoB. Oxcudvl u 2uopokcuowl. Hx
cocmae, cmpoeHue, 6’601267716&1.

Jemoncrpamuu. 1. OOpas3ipl MPOCTHIX BEIIECTB-HEMETAIOB M HMX COCIUHCHUH. 2.
Kosutekuust mpocThIX BEIIECTB-TAIOTEHOB. 3. Pacmeopumocms 6 600e Kuciopooa, azoma, cepul,
gocgopa. 4. Dnekmponpo8oOHOCMb HEMEMALLO8.

I'naBa 4. Bopopoa — poxaawoumii Bogy U SHEPruio
Booopoo 6 xocmoce u na 3emne. Hoepuwvie peaxyuu na Coanye. Bopopox —
XUMHYECKUN 3IEMEHT W mpocToe BemiecTBo. [lomyuenue Bogopoma B abopatopuu. M30Tombl



Bojopoja. Pdusznueckue M XUMHUYECKHUE CBOMcCTBa Boaopoja. [lpumenenue 6odopoda.
[IpoMmbllIIEHHOE MOJIyd€HUE BOAOPOAA. B0o0opoo — asKonocuyvecku uucmoe monauso u
nepcnekmugebl €20 ucnoabzoganus. OKcUI BOJOpoJa — BOJA: COCTaB,lIPOCTPAHCTBEHHOE
CTPOEHUE, 8000pOOHAs C6:13b. PU3NUECKHE U XUMUUYECKUE CBOMCTBA BOABL. M30monmubviii cocmas
800b1. Tsicénas eoda u ocobennocmu eé ceoticms. Ilepokcud 60dopoda: cocmas, cmpoenue,
ceolicmea, npumeHenue.

IMpakTuueckas padora Ne3. [lonyyeHue BoA0OpoIa M U3y4EHUE €r0 CBOKCTB.

Jemonctpanuu. 1. [Tonydenne Bogopoaa B maboparopun. 2. 3apsiika annapata Kumma. 3.
OnpIThI, NOATBEP)KIAIOIINE HU3KYIO IUIOTHOCTh Bojopona. 4. uddysus Bogopoaa. 5. I'openue
Bogopona. 6. BoccraHoBnenme wmemum w3 e€ oOkcuga B TOKe Bojgopona. /. OIBITHI,
MOATBEPKIAIOLINE XUMUYECKHE CBOWCTBA BOJIBI.

I'maBa 5. I'asiorenst

["amorenbl — XUMHYECKHE 3JIEMEHTHI U MpOoCThie BeniecTBa. CTpoeHHE aTOMOB raJIOr€HOB.
Haxoxnenune ramoreHoB B mnpupoje. DPU3MUECKHE W XHUMUYECKHME CBOMCTBA TaJIOT€HOB.
[TonyueHnue xyopa U XJIOPOBOAOPOJA B JIAOOPATOPUM U MPOMBIIIIEHHOCTU. XJIOPOBOAOPOIHAS
KHCJIOTA U €€ CBOMCTBA. XIIOPUbI — COJIA XJIOPOBOJOPOJHOU KUCIOTHIL. buonocuueckoe 3naverue
2a102€H08.

IIpakTH4eckas padora Ned. PemieHue 5SKCIepUMEHTANbHBIX 3alad IO TeMe
«l"amoreHb.

Jemonctpanuu. 1. [Toryuenne xiopa. 2. BzaumoseiicTBue ¢ XJIOpOM HaTpusi, CypbMBI,
xene3a, KpacHoro docdopa. 3. OOGecrBeunBaHue XJIOpoM Kpacsmmx BeriecTB. 4. CuHTes
xjopoBoopoa. 5. [lomydeHue XJI0poBOAOPOIa PeaKkIueii 0OMEHa U pacTBOPEHHUE €ro B Boje. .
B3aumopeiictBue OpomMa u MoAa ¢ MeETalIaMH; pacTBOpa Moja ¢ KpaxmaiioM. 7. PactBopenue
Opoma M MoJia B BOJIE U OPraHMYECKHUX PAacTBOpHUTENSAX. 8. B3anMHOE BhITECHEHUE rajJoreHOB M3
pacTBOPOB UX COJICH.

JladopaTopHble onbIThl. 1. Pacrio3HaBanue COJITHOW KUCJIOTHI M XJIOPUIOB, OPOMHJIOB,

HOIUIOB. 2. OTtOenuBaromme CBOMCTBA xjopa. 3. B3anMHoe BRITECHEHHE TaJOTC€HOB M3 PACTBOPOB HX
coneit

I'nasa 6. [loarpynna kucjaopoaa v eé THNHYHbIE MPEICTABUTEIH.

O0mass XxapakTepuCcTMKa HEeMeTAJUIOB MNOATPYNIIbI KHCJI0POAA. 3aKOHOMEPHBIE
u3MeHeHusi B monrpynmne. dusnveckne M XUMHYECKHE CBOMCTBAa XalbKOTEHOB — IMPOCTHIX
BEIICCTB. XanbKoeeHuovl, Xapakmep ux 600HbIX pacmeopos. buonocuueckue @ynkyuu
xanvkoeenos. Kucnopon wu 030H. Kpyeosopom kuciopoda 6 npupode. Cepa Kak TPOCTOE
BEIIECTBO. AJuloTponus cepbl. [lepexoo annomponHulx ¢opm Opye 6 oOpyea. XAMUYECKUE
cBoiictBa cepbl. [lpumenenue cepbl. CepoBOJOPOJ, CTPOCHHUE, (PU3MUECKUE U XHUMHUYCCKHE
cBoiicTBa. BoccTaHOBUTENBHBIE CBOWCTBA cepoBojopoja. KadecTBeHHas peakimus Ha
cepoBoiopo U cynbhunsl. Ceposodopoo u cyrvghuovl 6 npupode. Bozoelicmeue ceposooopooa
Ha opeanuszm uenoseka. Ilonyuenue ceposodopooa 6 rabopamopuu.

Kucnopoaconepxkamue coexunenus cepbl (1V). Oxcun cepsi (1V). Cepuucras kuciora.
Cocras, CTpPOCHHE, CBOICTBA. OxucaumenvbHo-60CCMano8UmMelbHble ceolicmea
kuciopoocooepacauux coeounenuti cepvr (V). Cymboutel. [uopocyrvgpumer. Kauecmeennas
peakyusi Ha ceprHucmyio Kuciomy u eé conu. Ilpumenenue Kuciopoocooepicaujux coeouHeHuil
cepwi (1V).

Kucioponconep:xxamme coexunenusi cepol (V1). Oxcun cepor (VI), cocras, crpoeHue,
coiictBa. Ilomyuenue oxcuma cepsl (VI). CepHas KucioTa, cocTaB, CTpoeHHUeE, (U3NUECKHe
cBoiictBa. OcoOEHHOCTH €€ pacTBOpPEHUs B BOJE. XUMHUYECKHE CBOWCTBA pa30aBIeHHOW U
KOHILIEHTPUPOBAHHON  CepHON  KUCIOTHL. OKHUCIUTENbHbIE CBOWCTBA CEPHOM  KHUCIOTHI
KauectBenHnas peakuus Ha cyiabdaT-uoH. [[puMenenne cepHoOil KUCIOTHI.

Kpyzosopom  cepvi 6  mpupode.  ODkonocuueckue  npoodnemwvi,  C6A3aHHbIE  C
KUCTIOPOOCOOEPHCAUWUMU COCOUHEHUAMU CEPDL.

I'nasa 7. Illoarpynna a3ora u eé THNMYHbIE NPeICTABUTEH

OO0mas xapakTepuCTHKA 3JIEMEHTOB NOArpynnsl a3ora. Ceoticmea npocmulx eujecms
a/leMeHmos noozpynnel azoma. BaxHellne BOJOPOJAHBIE U KHCIOPOAHBIE COEIUMHEHUS
JJIEMEHTOB IMOATPYNIBI a30Ta, HUX 3aKOHOMEPHbIE W3MEHEHUusA. FMcmopus omxpeimus u



UCCe008AHUSL INIEMEHMO08 NOO2PYNNbL A30MA.

A30T KaK 3JIeMEeHT H KaK MPOCTOe BelecTB0. XMMUYECKHUE CBOMCTBA a30Ta.

Ammuak. CTpoeHHE, CBOWCTBA, B000POOHAA C6:A3b MeHCOY MONEKYIaAMU AMMUAKA.
Mexanusm  obpazosanusa uona ammonus. ConM aMMOHHS, HUX XUMHUYECKHE CBOKWCTBA.
KauecTBenHas peakuus Ha HOH aMMOHUs. [[puMeHeHrne aMMuaka v cojied aMMOHUSL.

Oxcuanl azora. Crpoenme okcuma azora (II), oxkcuma azora (IV). dusumueckue u
XUMHUecKre cBorcTBa okcuio azota (1), (1V).

A30THasi KHCJIOTA, €€ cocTaB U cTpoeHHe. PU3NYECKHE U XMMUYECKHAE CBOMCTBA a30THOM
KUCIOThl. OKHCIUTENbHbIE CBOWCTBAa a30THON KHUCIOTHL. CocmasneHue ypagHeHull peaxkyuil
83aUMOOCUCMBUST A30MHOU KUCIOMbL C MEeMAllaMu MemooomM 31eKmpoHHo2o bananca. Conu
a30THOM KHUCJIOTBl — HUTpaThl. Kauecmeennvle peakyuu Ha a30MHYI0 KUCIOMY U €€ COJU.
[Tony4yeHnue u npuMEHEHNE a30THOM KUCIIOTHI U €€ COJe.

Kpyeoeopom azoma 6 npupooe.

®ocdop Kak 3JIeMeHT U KaK IpocToe BemecTBo. Ayutorponus gochopa. Puznueckue u
XuMudeckue cBoiictBa ¢ocdopa. IIpumenenne dochopa. Bomopomnbie U KUCIOpPOJHBIC
coemuaeHust ocdopa, ux croiictBa. Dochopnas kucnora u e€ conu. KauecrBennas peakuusi Ha
dbocdar-uoH.

Kpyzoeopom gpocghopa 6 npupooe.

I[IpakTnueckas padora NeS. [lonyueHue aMmmuaka 1 U3ydeHue ero CBOMUCTB.

I'nasa 8. Iloarpynmna yriepoaa.

Oomas XapPAKTEPUCTUKA JJIEMEHTOB MOArPYNIbI YIJepoaa. OJIEKTPOHHOE
CTpPOEHHE aTOMOB 3JIEMEHTOB MOJIIPYIIIbI YIJIEPOa, UX PACIPOCTPAHEHUE B IPUPOJIE.

Yraepoa kak mpocroe BemiecTBO. AJUIOTPONMs yriepoja: aiama3, rpaur, KapOuH,
bynnepeHsl.

AncopOnust. XMMHUUYECKHE CBOMCTBA yriIepo/ia.

Kucaopoanbie coeguHeHuss yrjepoaa. Okcuabl yriepoja, CTPOEHUE, CBOWCTBA,
MOJIyYeHHE.

YronpHas kucioTa u e€ conu. KauecTBeHHas peaxiiysi Ha KapOOHAT-HOH.

Kpemunii u ero cBoiicrBa. KuciopoaHble COECIMHEHUS KPEMHHUS: OKCHJ KPEMHHS
(IV), kpemHueBas KHCIIOTa, COCTaB, CTpoeHue, cBoicTBa. Cumukarel. Curuxkamuas
npomsiuineHnocmos. Kpamkue ceéedenus o kepamuke, cmexie, yemenme.

IpakTuyeckas padora Ne6. [Tonyucaue okcuaa yriuepoza (IV) u u3ydeHue ero cBOMCTB.

Hdemoncrpauuu. 1. IlonydyeHre MOHOKIMHHOW M IlacTUueckod cepbl. 2. Ilomydenue
oemoro ¢ocdopa u ero Bosropanue Ha Bosayxe. 3. Ilomydenme oxcumor azorta (II) u (IV). 4.
Bszaumooeticmsue azoma, pocghopa u yenepooa ¢ memannamu u 6000pooom. 5. Bzaumooeticmsue
opoma ¢ antomunuem. 6. Bzaumooeticmsue cepvl ¢ 6000pOOOM, MeObIO, HAMPUEM, KUCTOPOOOM. 1.
BoccranoBnenue cBUHIIA U3 OKCUIA Ha MOBEPXHOCTH yrida. 8. [lomyueHue KpemHus u cuiaua.
Oxucnenue cunana na 6osdyxe. 9. IlomydeHue ammmaka M uccinenoanue ero cpoicts. 10.
[Tonyuenue u wuccienoBaHue CBOWCTB Juokcuaa yriaepoaa. 11. OmeIThl, MOATBEpKAAOLIUE
oOume XUMHYECKHMEe CBOMCTBAa KHCHIOT. 12. TopeHue cepbl W yris B a30THOM KHCIOTE.
Bocrimamenenne  ckunmuaapa B a30THOM  kucnore. 13, B3aumopneiictBue Memum ¢
KOHIICHTPUPOBAHHOU cepHOMl kucnotoi. 14. Ilonyuenue kpemnuesoil xuciomsi. 15. Ilonyuenue
oxcuoa cepuvl (IV) u oxucnenue e2o 6 npucymemeuu karanuzaropa. 16. KauectBeHHsle peakuu Ha
aHUOHBIL: Ccynb(UI-UOH, CYyIb(aT-uOH, KapOOHAT-HOH, XJIOPHI-UOH, OPOMHUI-HOH, HOAUI-HOH,
HUTpAT-UOH, pocdaT-1oH.

JlaGopatopHbie omnbIThl. 1. O3HakoMieHHe c oOpasnamMu cepbl M €€ NPUPOIHBIX
coequHenuil. 2. IlomydyeHune amMMmuaka W HUCCleOBaHME €ro CBOWCTB. 3. O3HaKoMIIEHHE C
XUMHYECKUMU CBOWCTBaMH BOJHOTO pacTBopa ammuaka. 4. [lodydeHue yriaeKucioro rasa u
u3yueHue ero cBoicTB. 5. KauecTBeHHble peaklUy Ha aHHUOHBI KUCIOT. 6. BoccTtaHoBUTENbHBIE
CBO¥CTBa BojopoAa u yriaepona. 7. [lomyueHue yronpHON KUCIOTHI U3 okcuaa yriaepoaa (IV) u
u3ydeHue e€ CBOUCTB. 8. [udpoaus conei, 00paz308anHbIX CUNLHBIMU U ClabbiMu Kuciomamu. 9.
Pacrnio3naBanue xJ0puoB, cyib}aTroB, KapOOHATOB.

PacuérHble 3a1aun. Beruncienne Macchl wid 00bEMa MPOAYKTa PEAKIIUU MO0 M3BECTHOU
Macce Wik 00bEMY HCXOTHOTO BEIIECTBA, COACPIKAIIETO IPUMECH.

Tembl TBOpYeckux pador. XHMMHUYECKHME CBOMCTBA 9IEMEHTOB M HUX POJb B



HKOJIOTUYECKUX TMpOoLeccax (Ha mpuMepe u3ydeHHbIx auemenToB IV, V, VI rpynm). @ocdop (azor,
cenen, 6op). PacrpocTpanenue B mpupojie; cocTaB, CTPOCHUE, CBOWCTBA M POJIb HEMETAILJIOB B
texHocdepe. Kpemuuii B mosyrpoBoTHUKOBOM mpomblniuieHHOCTH. CoHeUHbIe OaTtapen

Pa3nen 3. Merayuibil 1aBa 9. O01mue cBoiicTBa METaLIOB.

DneMeHTbI-METAJUIbl B IIPUPOJIE U B Nepuoauueckoil cucteme. OcoOEHHOCTH CTPOEHUs
aTOMOB METAJUIOB: S-, P- u O-91emenmos. 3nauenue snepeuu uonuzayuu. MeTaaindeckas CBs3b.

Kpucrammmaeckue pemérkun. O0mue u cnenuduaeckue GU3nIecKue CBOMCTBA METAIIIOB.
OO0mue XMMUYECKUE CBOWCTBA METAIUIOB. JNEKMPOXUMUUECKUL PAO HANPANCEHULU Memaiios.
OO11ue cBeeHUs O CIIaBax.

llonamue  kopposuu  memannos. Kopposus memannos —  obwenianemapHulil
2eOXUMUYECKULL NPOYeCC; GUObI KOPPO3UU — XUMUYECKAs U INeKMPOXUMUYECKAs — U CNOCoObl
3auumol om Hee.

Jemoncrpanun. 1. OOGpa3ipl METANIOB U UX COEAMHEHUMN, U3YYEHHE UX IIEKTPUYECKOU
MPOBOAMMOCTH. 2. TerionpoBOJHOCTh MeETaLuioB. 3. MoJenn KPUCTALIMYECKUX PEIIETOK
METaJIJIOB.

I'nasa 10. MeTa/jibl rJIaBHBIX M TOOOYHBIX MOATPYIL.

Crpoenue atomoB xumuueckux osneMeHToB |A- u IlA-rpynn, uxX cpaBHUTEIbHAs
xapakrtepuctuka. @Du3nyeckue U XUMHUYECKHE CBOMCTBAa MPOCTHIX BEUIECTB, OKCUIOB U
TUAPOKCUIOB, cosell. [IpuMeHnenune menovyHbIX U MENOYHO3EMETbHBIX METAJUIOB.

3akoHomepHOCMU  paACNPOCMPAHEHUs] WETOYHBbIX U WEN0YHO3EMENbHBIX Memaiios 8
npupooe, ux nonyyeHue. MUHEpaIbl KaJbIlUsi, WX COCTaB, CBOWCTBA, OOJACTH MPAKTUYECKOTO
npuMeHeHusl. JKECTKOCTh BOABI M CrOcoObl €€ ycTpaHeHus. Poav memannos |A- u llA-epynne
JHCUBOU NPUPOOe.

AJNIIOMUHUN: XUMHYECKUUA DSJIEMEHT, MPOCTOE BeElIeCTBO. PU3MYECKUE W XUMHUYECKHE
cBoiictBa. Pacnipoctpanenue B mpupoae. OCHOBHbIE MUHEpaibl. [[puMeHeHne B COBpPEMEHHOM
TexHUKe. BakHelne coenMHEHHs aTlOMUHUS: OKCHUIIBI U THAPOKCUIBI; aM(POTEPHBIN XapaKTep
WX CBOMCTB.

Metamabl IVA-rpynnbl — p-3jieMeHTbl. Ceuney u 01080: cmpoenue amomos, Quzuko-
Xumuyeckue Ce0UcCmea NpPOCMbIX BeweCms, OKCUObL U 2UOPOKCUObL 01084 U CEUHYA.
Hcmopuueckuti ouepk 0 npumeneHuu 3mux memanios. ToKCuuHoCms C8UHYA U e20 COeOUHeHUl,
OCHOBHbBIE UCMOYHUKU 3A2PAZHEHUS UMU OKPYICAIoujeli cpeovl.

Kene3o, MapraHen, XpoM KaK MNpPeACTABUTENM MeTA/LUIOB IMOOOYHBIX MOATPYIIIL.
Cmpoenue amomos, ceoucmea Xumuyeckux 31emenmos. JKele3o Kak MpPOCTOE BELIECTBO.
duznyeckue U XumMuieckne cBoiictBa. CocTaB, 0OCOOCHHOCTH CBOICTB U NMPUMEHEHHE YyryHa U
CTaIM KaK BaXHEHIIMX CIUIaBOB Xkene3a. O crmocobax XMMHYECKON aHTUKOPPO3UIHOM 3aIlUThI
CIUTaBOB kene3a. KpaTkwe CBEACHUS O BOKHEHIIMX COCAMHEHHUSAX METAIOB (OKCHABI U
TUAPOKCHJIBI), 00 MX IMOBEJICHUU B OKHCIHUTEILHO-BOCCTAHOBUTEIBHBIX peakiusix. CoeauHeHus
xenesa - Fe?t, Fe¥'. Kauecmeennvie peaxyuu na uonw siceneza. buonorndeckas poib METaIOB.

IIpakTuyeckas padora Ne7. PemieHue SKCIEpUMEHTANIBHBIX 3a/ad IO TeMe
«MeTasl 1 BX COCTUHECHUSD.

Jemoncrpanun. 1. B3aumoseiicTBue MeTamioB ¢ HeMeTalaamMu U Bojoil. 2. ['openue,
B3aMMOJICIICTBUE C BOJOW JUTHUs, HATpus W Kainpuus. 3. B3aumopeiicTBue ¢ BOJOM OKcHAa
kanpius. 4. KauecTBeHHBIC peakiiny Ha HOHBI KalbIus U 0apus. 5. YcTpaHeHue ECTKOCTH BO/IBL.
6. MexaHuueckass TPOYHOCTh OKCHUIHOW TMIEHKU amtoMHUHHMS. /. B3aumopeicTBue aqtOMUHUS C
BOJI0M. 8. B3anumoseiicTBue antoMuHus ¢ OpOMOM, KUCIOTaMH, HIEIOYAMHU.

JlabopaTopuble onbIThl. 1. PaccMoTpenre 00pasiioB METaIOB, UX COJIEH U MPUPOIHBIX
coenuHeHUH. 2. B3anmoieiicTBue MeTaIoB ¢ pacTBopamMu cosiedd. 3. O3HakomIleHHe ¢ oOpa3iaMu
crutaBoB (Koyutekiusi «Metamibl U cmiaBb»). 4. O3HaKOMIIEHHE C 00pasliaMyd MPUPOTHBIX
coenmuHeHUN Kambliusa. 5. O3HakoMJeHHe ¢ oOpa3liaMyd amlOMHUHUSL M €ro CIUIaBoB. 6.
OzHakomiieHHe ¢ oOpa3iamu 4yryHa u cranu. 7. CBOWCTBa OKCHIOB U THAPOKCUIOB aTFOMUHUSI.
8. Tlomyuenme wu wuccnenoBaHue CBOUWCTB ruapokcuaoB skene3a (II) u xemeza (III). 9.
KauectBennslie peakiuu Ha MOHBI kene3a. 10. BzaumozeiicTBue IMHKA U kejle3a ¢ pacTBOpaMu
KHCJOT U HIEI0YESH.

Tema TBopueckoii padoThl. MeTaJlIbl K COBPEMEHHOE 00IIECTBO.



Pa3nen 4. O0mue cBeieHust 00 OPraHUYeCKUX COeIMHEHUSX

I'nasa 11. YrieBogopoanbl

Coeounenus yenepooa — npeomem camoCmOSMeNbHOU HAYKU — OPSAHUYECKOU XUMUU.
llepsonauanvuvie ceedenusi 0 cmpoenuu op2anudeckux ewecms. Hexomopule nonodcenus u ponw
meopuu A. M. Bymnaepoea 6 pazeumuu smou Hayku. IIoHSTHE O TOMOJOTHM U H30MEPUH.
Knaccudukarus yrieBo10pooB.

IpenenbHble YrjeBoAOpPOaAbI — AJKaAHbL. DIeKMPOHHOE U NPOCMPAHCMBEHHOE
cmpoeHue NpeoenbHblX Yeneeo0opo0os (aikanos). HMzomepus u HOMEHKIAmMypa npeoerbHblX
y2ne6000p000s. PU3NUECKUE U XUMUUECKHE CBOMCTBA alKkaHOB. CIIOCOOHOCTH aJIKaHOB K PEAKIIUH
3aMEIIEeHUS U N30MEPHU3AIIHH.

HenpenenbHble yrieBoaopoAbl — aJKeHbl. JJIeKMpPOHHOE U NPOCMPAHCBEHHOE
cmpoenue anrkenog. ' OMOIIOTHIEeCKU psifl ankeHoB. Homenxknamypa. Puzndeckne M XUMUIECKHE
cBoiicTBa anmkeHOB. CHOCOOHOCTh QJIKCHOB K PEAKIIMH IMPUCOCTUHEHUS W TOJUMEpPU3aIlNH.
[TonsiTHE O TONMMEPHBIX XUMHUYCCKUX COCIUHEHHUSX: MOHOMEp, IMOJIMMEp, CTEIeHb
noaumepusanuu. [onmmstunen.

Luxnuuecxue yeneeo0opooul.

Pacnpocmpanenue yeneeooopooos 6 npupoode. I[Ipupoonvie ucmounuxu yeneeooopooos.
Cocmas Heghmu u xapakmepucmuka 0CHOBHbIX NPOOYKMO8, NOLYUAEMbIX U3 Hepmu.

I'maBa 12. Kucaopoacoaep:kaniye opranndeckue coeTnHeHnst

[lonste o dyHkuuoHanpHOM Tpymnmne. ['omosoruveckue psaapl CIUPTOB U KapOOHOBBIX
kucioT. O0mue GopmMysbl KIACCOB 3TUX COCAMHEHHH. DU3NOIOTHYECKOE JCHCTBHE CIUPTOB HA
opranu3M. XHMHUYECKHE CBOMICTBA CIHUPTOB: TOpPEHHE, T'UAPOTAIOre€HHpPOBAHME, ACTUApATAIIMS.
[TonaTre 0 MHOTOATOMHBIX cipTax (TautepuH). O0mue CBoMCTBa KApOOHOBBIX KUCTOT. Peakimst
TepuUKAIIIH.

I'naBa 13. buojiornyecku Ba:KHble OPraHMYecKHe CoeIMHEeHHs] (KUPbI, YIJEeBO/bI,
Oeqkn).

XUMUS W THIIA: KUPBI, YIIIEBOJbI, OENKU — BaKHEHIIME COCTAaBHBIE YacTH IHILEBOTO
paloHa 4yenoBeKka M KMBOTHBIX. CBOWCTBA KUPOB U YIIeBOAOB. Poib GenkoB B mpupoje U ux
XMUMHYECKHE CBOMCTBA: TUPOJIN3, IeHATYpalHsl.

Hemoncrpanuu. 1. Komnexkums «Hedtp m HedTenpomykTe». 2. Moaenn MOJEKyI
OpraHWYeCKUX coeAuHeHu. 3. B3auMopeicTBue STuieHa C OpPOMHOW BOJOW U PacTBOPOM
nepmanranata kanus. 4. [lonydenue aueruseHa W €ro B3auMOJICHCTBUE C OpOMHON BOAOHU. O.
Bocmnamenenne cnuptoB. 6. OnbIThL, MOATBEPKIAIONIME XMMHUYECKHE CBOWCTBA KapOOHOBBIX
kucnot. /. Peakuus stepuduxanuu BemiectBa. 8. Moaens monexynbl Oenka. 9. Jlenaryparus
Oernka.

Pa3nen 5. Xumus u xxu3nbI'1aBa 14. YenoBek B Mupe BelecTB.

BemiectBa, BpeaHbIe TS 3I0pOBbsI YEIIOBEKA M OKpYKaromiei cpebl. [lonmumepst u nx
3HAUYCHHUE B )KM3HM YEIIOBEKA.

Xumus u 300pogve.

JlabopaTopnasi pa6ora. O3HakoMIIeHHE ¢ 00pa3liaMu MOJIMMEPOB U H3yUSHHE UXCBOICTB.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE C UCITIOJIb3OBAHUEM OBOPYJOBAHUSA HEHTPA «TOUKA POCTA»

Jara

Tema ypoka

HJIaHI/IpyeMbIe pe3yJabTaThbl

IIpeamerHbIe

MeTanpe)lMeTm,le

JInuyHOCTHBIE

[ToBTOpEHME OCHOBHBIX BOIIPOCcoB 8 kiacca (3 yaca)

/3

[Tony4yaTt BO3MOXKHOCTB

HayduThes: OOCYyX1aTh
CYILLECTBEHHBIE IIPU3HAKU
KOBAJICHTHOH IOJIIPHOM,
KOBAQJICHTHO! HEMOJIAPHON U HOHHOMN
cesa3u. lloaroraBnuBaTe KpaTkue

Auajor, y49aCTBYOT B JUCKYCCHU,
MMPUHUMAKOT APYro€ MHCHUC U
ITO3UIIHIO.

P CTYJISITUBHBIC: IIPOTHO3UPYIOT
PE3YyJIbTAaThbl YPOBHS YCBOCHU A
HN3y4acMOoro MaTrcepuajia, NpuHUMArOT U

3anu| 1.Texnuka Hayuarcs: Bnaners HaBbIKaMu [To3HaBaTenbHbIEC: YCTAaHABINBATH CraHOBJIEHHE OCHOB
CH B| 0e30IaCHOCTH B 6e3omacHOro oOpaleHus ¢ NPUYNHHO-CJIE/ICTBEHHBIE CBS3H. HOBBIX 3HaHU, IOHATHE
TeTp| KaOWHETE XUMUHU. BEIIIECTBAMH, UCTIOJB3YEMBIMU B KommyHHUKaTHBHBIE: YMEHUE HOBOU COIIMAJIBHOM POJIU
a1 | CrpoeHue aToMa. TTOBCETHEBHOM KU3HH; 3HATH OTIPENIETISATH 1IN CBOETO O0yUYEHHS, B OTIPE/IeTICHUN TSI ceOs
[Tepuonnueckuii nabopaTopHoe 000PYAOBaHUE U XUM. CTaBUTH U (POPMYTUPOBATH IS CeOs HEOOXOUMBIX B KU3HH
3akoH u [ICXD JI.U. | mocyasl, mpaBuiiamM noBeeHus 1 Th B| HOBBIE 3a1aun B yuebe u 3HaHui. OnpeneneHne
MeneneeBa B cBeTe | KaOMHETE XMMUH. MMO3HABATEILHOM JICSITEILHOCTH, 3HaHUW 1 HE3HAHUM B
CTpOEHUS aToMa. [TomyuaT BO3MOKHOCTb HayUUThCSI: pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MOTHBAIIMH TO3HAHUS
XapaKTepU30BaTh CTPOCHUE aTOMa, MO3HABATEIBHOMN IEATEIHHOCTH. HoBorO. Pa3Butue
3NIEKTPOHBI, IPOTOHBI, HEHTPOHBHI. PerynstuBHbie: TPOrHOZUPYIOT ATHUYECKUX YYBCTB
OO6cyx1aTh 0 MeprUoINIecKOn pe3yNbTaThl YpOBHS YCBOEHUS MOHUMAaHMSL.
CUCTEME XMMHUYECKUX JIEMEHTOB. M3y4aeMOoro MaTepuania.
Mertannnueckue U HEeMETaUIMYECKUe
CBOMCTBA BEIIIECTB
3anu| 2.XuMmuueckas cBsizb. | Hayuarcs: Onpenensitb ycaoBUsS U [To3HaBarenbHBIE: BBISIBICHUE PazButue
CUB| CrpoeHue BeuiecTBa. | (PakTOpbl BOSHUKHOBEHUS 0COOCHHOCTEH U MPU3HAKOB OOBEKTOB; | CaMOOIpEACTICHUS U
TCIP|  (Cucnoavzoeanuem XUMHYECKUX CBSI3EU, THIIBI MPUBOIUTH PUMEPBI. a/IeKBaTHOTO OIICHUBAHUS
a | o60pyoosanus XuMHuecko# cBszu. OOcykaath o KommyHHKaTHBHBIE: B3aUMOJIEUCTBUE B| CBOMX
«Touxa pocmay) CTPOEHHH BEILIECTBA. XOJIe TPYNIIOBOM paboThI, BEIYT JOCTHXKEHUH B

IIPUMEHEHUH 3HaHUH B
HOBOM CUTYallUH.
Crpemnenue
ITO3HAHUIO TOTO, YTO
HEU3BECTHO, HO
UHTEPECHO.




COOOIIIEHHUsI O CTPOCHUH BEIIECTBA

COXpPAHSIIOT Y4eOHYI0 3a/1auy.

3amm| 3.OcHoBHbIe Ki1accel | Hayudarcs: BoIBisATh Ha OCHOBE [lo3naBarenbHbIE: OPMUPOBaHUE Omnpenenenue

CUB| HEOPraHHMYECKUX COOOIIEHNS IPE3EHTALIMY OCHOBHBIE npoOJIeMbl YpOKa, CO3JaHUE AITOPUTMA | 3HAYMMOCTH 3HAHUIA.

TETP| BEIIECTB, UX CBA3b KJIACChl HEOPraHUUECKUX JESITEIbHOCTH NPU PELLIEHUH

aau | Mexay COOOM. coemuaeHuit. OOCyx1aTh poOIEMBI.

3aKOHOMEPHOCTH , HA OCHOBE KoMMyHHMKaTHBHBIE: TOUCK U
KOTOPBIX UX MOKHO OTJIMYUTH IPYT BbIJIEJICHHE HE0OX0IUMOM

OT Jpyra.. uH($OpPMaLIMK; YMEHHUE C JOCTATOUHOMN
[TomyuaT BO3MOKHOCTb TOYHOCTBIO BBIpAKaTh CBOM MBICIIU B
HayuuThes: Onpenensirs no COOTBETCTBUHU C 3a/1a4aMH U

(hopmyIie KUCIOThI, COJIM, OKCHJIBI U YCIOBUSMU KOMMYHUKALIUU.
ocHoBaHus. OOCyXIaTh O CBA3U PerynstuBHbIe: IPpUHATHE U

MEXTy COOOi. coxXpaHeHHe yueOHOM 3a1auH.

I1.1 | 4.0xucaurensHO — Hayuarcs: Knaccuduuuponath [To3HaBaTenbHbIE: TIOCTPOCHUE Oco3HaHKe [IEHHOCTE!
BOCCTAHOBUTEJIBHBIE | XUMHUYECKHE PEAKLIHUH. JIOTUYECKOW LEMU PACCYXKACHUII; 3HaHUU U IPUMEHEHHE
peakuuu [IpuBOIUTE IPUMEPHI peaKUnit YCTaHOBJIEHUE PUYUHHO- UX Ha MPAKTHKE.

(C ucnonvzosanuem Ka)JI0TO THUIIA. CJIEICTBEHHBIX CBS3EH. Hcnonp3oBanue 3HaHUN
000py008anUs Pacno3naBath OKHMCIUTEIBHO- KomMyHuKaTUBHBIC: yMEHHUE C JUTSL peIIeHusT Y9eOHbBIX
«Touxa pocmay) BOCCTAaHOBUTEJIbHBIE PEAKIIUHU 110 JIOCTaTOYHOM TOYHOCTBIO BBIPAKATH 3azad.

YPaBHEHUSIM PEAKLIUM. CBOU MBICIIM B COOTBETCTBUU C

[TonyyaT BO3MOXHOCTb 3a/1a4aMU U yCIOBUAMU

HayuuThCs: Onpenensirs 1o KOMMYHUKAIIIH.

YPaBHEHUIO PEaKLUU OKUCIIUTETD, PerynaruBHsbie: BiajeHue

BOCCTaHOBHUTEIb, TPOLIECC MOHOJIOTUYECKON U TNAIOTMUECKON

OKHCJIEHHS], BOCCTAHOBJICHHS. dbopmamu peyn.

I1.2 | 5.TennoBoii appexT Hayuarcs: HaGmroaTh 1 onuchIBaTh [To3HaBaTenbHBIE: OCYLIECTBIATD Hcnonp3oBanue 3HaHUN

XUM. PEaKLUH.
PacueTn! o

XUMHUYCCKHEC pCaKIUU C MOMOIIBIO
CCTCCTBCHHOTI'O A3bIKA U A3bIKa

MOMCK HY)XKHON MH(OpMaIuu B
yueOHUKe, aTiace.

JUISL peLIeHNs y4eOHBIX
3aj1ad.




TEPMOXUMHUYECKUM XUMUHU. KommyHUKaTHUBHBIE: YIUTHCS BBIPAXKATD
YpaBHEHUSM. [TomyuaT BO3MOKHOCTb HayUUThCSI: CBOM MBICJIM B COOTBETCTBUU C
(C ucnonvzosanuem Beraucnare TemnoBoit addexr 3a/la4aMy U yCIIOBUSMU
0bopydosanus peaKIyu 10 TEPMOXUMHUUECKOMY KOMMYHUKAIIIH.
«Touxa pocmay) ypaBHeHHUt0 COCTaBIsATh PerynaruBHbie: MPOTrHO3UPOBATH
TEPMOXUMHUYECKUE YPAaBHEHUSI pe3yiabTaThl YPOBHS YCBOCHHUE
peaxuii. M3y4aeMoro MaTtepuaa.
I1.3 | 6.Ckopoctb Hayuarcs: MccnenoBarh ycinoBus, ITo3HaBaTenbHbBIE: YMEHNE IPUMEHATH OBnazieHNE CUCTEMOM
XUMHUYECKUX BIIUSIIOIIME HA CKOPOCTh XUMUYECKOW | TIOJY4YEHHbIE JaHHBIE JJIsl PEeIICHUs 3HaHUU
peaxuii. peaxiuu. MPAKTHYECKUX 3a/1a4.
(C ucnonvzosanuem [TomyuaT BO3MOXKHOCTh KommyHUKaTHBHBIE: yMEHHIE
0b6opyoosansl HayuuThcsi: ONUCHIBATH YCIOBUS, OTIPEEINIATh LU CBOEro 00y4YeHus,
«Touxa pocmay) BIIUSIOIIME HA CKOPOCTh XUMUYECKOW | CTaBUTh U GOPMYIUPOBATH 1Jisl ceOs
peaxkuu. HOBBIE 33]1a4i B yueOe u
MO3HABATEIBHOM J1EATEIHHOCTH.
PerynstuBHble: TPOrHOZUPYIOT
pe3yNbTaThl YPOBHS YCBOEHUS
M3y4aeMOoro MaTepuania.
I1.4 | 7.1IpakTuueckas Hayuarcs: [TpoBoauTh XuMmuueckue [To3HaBatenbHBIE: OCYIIECTBIISITH OBJtaieHne CUCTEMOM

pabota

Nel. N3yuenune
BIIUSIHUS YCIIOBUHM
MIPOBEACHUS
XUMHUUYECKOU
peakuuu Ha ee
CKOPOCTb

(C ucnonvsosanuem
060py0osans
«Touxa pocmay)

OTIBITHL, IPU U3YYEHUH BIIHSIHUS
YCIIOBUH MPOBEACHUS XUMHUUYECKOI
peakiuu. [IpoBouTh rpynmnoBsie
HAOIIOICHHS BO BpeMs POBEACHUS
1a00PAaTOPHBIX OTIBITOB.

[Tony4yaT BO3MOKHOCTbh HAYUUTHCS:
Y4acTBOBaTh B 00CYKICHUH

PE3YyJIbTAaTOB OIIBITOB. I{eﬂaTB
ONPCACIICHHBIC BBIBOIBI.

MOUCK HY)KHOU HH(POPMAIUU B
yueOHHKe, aTiace; 00bsICHEHUE
CYIIECTBEHHBIX MTPU3HAKOB OHSTHIHA
teMbl. OBJIaICHHE MPAKTHYCCKUMU
YMEHUSIMU pabOThI C KAPTOH.
KoMMyHHKaTHBHBIE: TITIAHUPOBATH
LIeJIA U CITOCOOBI B3aUMOICHCTBHS;
00MEHUBATHCS MHEHUSIMH, CIIYIIATh
Apyr Apyra.

PerynsTuBHBIE: IPOTHO3UPOBATH

PE3yJIbTaThl YCBOCHU A MAaTCpHraIa.

3HaHUHU




I1.5 | 8.Xumuueckoe Hayuarcs: JlaBath onpenenenue ITo3HaBaTenbHbBIE: YCTAaHABIUBATD OBnazieHUE CUCTEMOM
paBHOBECHE. CKOPOCTH XUMUYECKOU PEaKIIUU U €€ MPUYHHHO-CIICJICTBEHHBIE CBSI3H U 3HAHUI
YcnoBus ero 3aBUCHUMOCTD OT YCJIOBHH MPOTEKAHUS | 3aBHUCUMOCTH.

CMEIIEHUS. peakiumn KommyHUKaTHBHBIE: TIIIAHUPOBATH
(C ucnonvzosanuem [Tomy4yaT BO3MOKHOCTh HAYUUTHCS: 1[EJTN U CTIOCOOBI B3aMOICHCTBUSI,
000py008anus JlaBathb omnpeaeneHust MOHATUM MMOHUMATh TTO3UIIUIO IPYrOTO,
«Touka pocmay) «XMMHMUYECKOE PAaBHOBECUE», «TIpsIMasi | Yy4acTBOBATh B KOJIJIEKTUBHOM
peakius» U «o0paTHast peakius», 00CYXICHUH TPOOIIEMBI.
YCIIOBHSI CMEIICHHUS] XUMHYECKOTO PerynaruBHbie: npuHUMATE U
paBHOBECHS COXpaHsATh yUeOHYIO 3aa49Yy;
YYUTHIBATH BBIJICJICHHBIC YUUTEIIEM
OPHUEHTHUPHI ACHCTBUS.
9.06006mmenue 1 Hayuarcs: pemats pacueTHbIe [To3HaBatenbHBIE: CAMOCTOSTEIHHO Oco3HaHue LEeTOCTHOCTH
cUCTeMaTH3aIHs 3a/1aud M0 YPaBHEHUSAM XUMHUYECKUX BBIIACTIATH U (POPMHUPOBATH 11EIIH; MOJIy4YE€HHBIX 3HAHUI.
3HaHui. Pemenue peaKuuii ¢ UCTIOJIb30BAHUEM MACCHI, aHAJIM3UPOBATh BOMPOCHI U
3aau KOJIMYECTBA BEIIeCTBa WK 00beMa (bopMUPOBATH OTBETHI.
OJIHOTO U3 BCTYMHUBIINX WU KoMMyHHKaTHBHBIE: y4aCTBOBATh
MOJIYYaIOIINXCS B PEAKIIMK BEIIECTB KOJUIEKTUBOM B 0OCYKJIEHUU TIPOoOIIeM;
[TomyuaT BO3MOKHOCTD 00MEH MHEHUSIMH, TIOHUMATh MTO3UIUIO
HAy4YUThCS: BBIMOMHATH 3a1aHus Ha napTHepa.
3a/laHHbIe TeMBI. JlenaTh PerynsruBHble: TPUHUMAIOT U
OTIpe/ieNIeHHBIE BBIBOJIBI IIPU COXPAaHSIOT Y4eOHYIO 3a/1a4y;
pelleHuu 3a1a4 COCTaBIIAIOT IJIaH U
IOCJIE€O0BATEIbHOCTE IEHUCTBUIA.
Tema 2.0nexTponutnyeckas auccoruanus (74)

I1.6 10.CymHocTh Hayuatcs: O60061ats 3HaHus O [lIo3HaBaTenbHbBIE: yMEHUE Oco3HaHue LETOCTHOCTU
npoiiecca pactBopax. [IpoBoauTh HaOIIOACHUS OpPraHM30BbIBATh CBOIO JIEATEIbHOCTb. MOJTY4YEHHBIX 3HAHMI.
ANEKTPOJUTUYECKOW | 3a MOBEACHHEM BEIIECTB B pacTBopax, | KoMMmyHUKaTHBHBIE: IPUHUMATh U
JUCCOIMAIUN 3a XUMUYECKUMH PEAKIUSIMU, COXpPaHSTh YUeOHYIO 3a/1ady.

(C ucnonvzosamnuem

MIpOTCKAOIIUMHU B PaCTBOpPAX.

PerynsatusHsbie: popMUpOBaHUE U




0b0opyoosanus
«Touxa pocmay)

[Tosrydat BO3MOKHOCTh

HayuuTbCs: OOCyKIaTh U OOBACHATH
IPUYUHY AJIEKTPOIPOBOAUMOCTH
BOJHBIX PaCTBOPOB, COJIEH, KUCIIOT U
LIEI04Y€el U WILTFOCTPUPOBATh
MIpUMEpPaMU U3yUYEHHBIE TOHSATHS

pa3BUTHE YMEHUHI BECTU
CaMOCTOSATENbHBIN TIOUCK, OTOOD
UHpOpMAIINH.

I1.7 | 11.Onexrponutudeck | Hayuarcs: maBaTh onpeneneHue [To3HaBaTenbHBIE: yMEHUE OBnazieHNE CUCTEMOM
ast TUCCOITHAITUS TIOHSATUN «KUCJIOTa», KOCHOBAHUEY, OPraHu30BBIBAThH CBOIO JICSITEIILHOCTb, 3HaHUM.
KHCTIOT, IIesiouet 1 «COJIbY» C TOUKH 3PEHUS TEOPUHI BBIOMPATh CPEJICTBA JJIs peaTH3allun
COJIEH. BJIEKTPOJIUTHYECKON JUCCOIIUALINH. [EeJIEN.
(C ucnonvzosanuem [TomyuaT BO3MOKHOCTh HAYUYUTHCS: KommyHHUKaTHBHBIC: TPUHUMATD U
0b6opyoosansl 00BSACHATH O0IIME CBOIMCTBA COXpaHATh yUeOHYIO 3a/1a4y.
«Touxa pocmay) KHUCJIOTHBIX U IIEJIOYHBIX PACTBOPOB Perynarusnusie: popMupoBanue u
HaJIM4MeM B HUX HOHOB BOJOPOJIA U pa3BUTHE YMEHUN BECTH
TUAPOKCUA-UOHHON COOTBETCTBEHHO, | CaMOCTOATEIbHBIN MOUCK, OTOOP
a TaK)Ke COCTaBIISATh YPaBHEHUS uH(bOopMaLUU.
ANEKTPOJIUTUYECKOM TUCCOLIUALITT
KHCJIOT, OCHOBAHHM U COJIei
I1.8 12.Cnabeie u Hayuarcs: JlaBath onpenenenus [To3HaBaTenbHBIE: yCTAHABIMBATh OBJtaieHne CUCTEMOM

CHJIbHEBIE
ANIEKTPOJIUTHI.
CreneHb

JIIACCOIIMAIIHH.

(C ucnonvsosanuem
060pyoosans
«Touka pocmay)

MOHSATUH «AIEKTPOJIUTY,
HEAJICKTPOJIUTY, «IJICKTPOTUTHICCKAS
IACCOLIHALINS.

JlaBaThb onpeneneHus MOHATHI
«CTETICHb ICKTPOJUTUUECKON

JUCCouann», «CUJIbHBIC
OJICKTPOJIUTHI?, «cia0ble

QJICKTPOJIUTHD».

Honyan BO3MOXXHOCTb

Hay4IUuTCA: HOHI/IMaTL, B 4CM COCTOUT
pasHulia MCXKAy CUJIIbHBIMHA U

MPUYUHHO-CJICICTBEHHBIE CBS3H.
KoMMmyHHKaTHBHBIE: yMEHUE

OTIPEIEeINATh eI CBOETr0 00YUEHHUS,
CTaBUTH U POPMYIHUPOBATH A7 cels

HOBBIC 3aJJa4l B yqe6e u
MO3HaBaTeNIbHOMI ACATCIBHOCTH,
pa3BuUBAaTb MOTUBBI U UHTCPECHI CcBOEM

MMO3HABATEIbLHON JeSITEIhHOCTH.

P CTYJISITUBHBIC: ITIPOTHO3UPYIOT
PE3YyIbTAaThbl YPOBHA YCBOCHU A
HN3y4acMoOro MaTrepuajia, NpuHUMArOT U

3HAaHUH.




CJ1a0BIMM AJIEKTPOIUTAMU

COXpPAHSIIOT Y4eOHYI0 3a/1auy.

I1.9 13.Peakiiuu nonHoro | Hayuatcs: Onpenensite peakuuu [IpenmeTHbIE: aHATU3UPOBATH U Oglaienue CUcTeMoi
oOMmeHa. HMOHHOI0 0OMEHA, YCIIOBUS UX 0TOMpaTh HHHOPMAIIHIO; BBIIBUKCHNE 3HaHUMU.
(C ucnonvzosanuem MIPOTEKAaHUsL. Y METh COCTaBJIATh TUIOTE3 U UX 000CHOBAHHE;
060pyoosansl IIOJIHBIE U COKPAIlCHHBIC HOHHBIE IIOCTPOEHUE JIOTUYECKON LIeTn
«Touxa pocmay) ypaBHEHUs1 HEOOpPaTUMBIX peaKIuil 1 pacCyXJI€HHM.

Pa3bICHATD UX CYILIHOCTb KoMMyHMKaTHBHBIE: BBIOOP OCHOBAHUM
[Tomy4yaT BO3MOKHOCTB Y KPUTEPUEB C LIEJIBIO BBIACICHUS
Hay4HUTHCS: IPUBOJIUTH TPUMEPHI IIPU3HAKOB, YMEHHE C TOYHOCTBIO
peakuuii HFOHHOTO 0OMeHa, UAYIIHUX BBIPaXKaTh CBOM MBICJIM B COOTBETCTBHH
JI0 KOHIIa C 3aJ]a4aMH ¥ YCJIOBUSMH
KOMMYHUKAIIMH.
PerynstuBHbIE: IpUHATHE U
coxXpaHeHHe yueOHOM 3a1auH.

I1.10] 14.I'maponus coyen. Hayuarcs: KonkpernsupoBartb [lo3HaBaTenbHBIE: CAMOCTOSTENBHO OBiazeHne cucTeMoiu
(C ucnonvzosanuem MOHATHE «HMOHY». O000IIAaTh MOHITHS BBLIACTIATH M (OPMHUPOBATH LIEIH; 3HaHUH ¥ NPUMEHEHUE UX
060pyoosans «KaTHOHY», «aHuoH». MccnenoBaTh aHaJIM3UPOBATH BOIIPOCHI, B JKU3HEHHBIX CUTYa-
«Touxa pocmay) CBOICTBA PACTBOPOB AJIEKTPOJIUTOB. (dbopMUPOBATH OTBETHI. LUAX.

JlaBath onpeneneHue TuapoIin3a KoMMyHUKaTHBHBIE: y4aCTBOBATH B
COJIEH. KOJUIEKTUBHOM OOCYXACHUU MPOOIeM;
[TonyyaT BO3MOXHOCTb 00MEeH MHEHHSIMH, TOHUMAaHUe
Hay4UTbHCSI: COCTABIISTh YPABHEHUS MO3ULIMH [TapTHEPA.
peakumii THIPOJIM3a Colel U PerynstuBHBIE: CTaBUTH Y4EOHYIO
OIIPENENATh XapaKTep Cpeabl 3a/1a4y Ha OCHOBE COOTHECEHHS TOTO,
pPacTBOPOB COJIEH IO UX COCTABY YTO YK€ U3BECTHO U YCBOEHO, U TOTO,
YTO €Il[€ HEU3BECTHO.
IL.11| 15.IIpaktuyeckas Hayuarcs: OnucsiBaTh cBOMCTBa [IpenmeTHbIC: aHAIU3UPOBATH U Hcnonp3oBanue 3HaHUN

pabota No2.Pemienue
AKCIIEPUMEHTATBHBIX
3a/1a4 1o TeMe

BEIIIECTB B XOJI€ JIEMOHCTPAIIHOHHOTO
1 1a00paTOPHOTO IKCIIEPUMEHTA.
Cobmronats npasuna Th.

OT6I/IpaTL I/IH(I)OpMaI_II/IIO; BBIIBUXKCHUC
THUIIOTE3 U UX O6OCHOBaHI/Ie;
MMOCTPOCHUC JIOTUYECKOH IeTTH

JUISL peIlieHUs Y4eOHBIX
3ajad.




«CBoiicTBa KHCIIOT,
OCHOBAaHUH U
CoJIEN KaK
AIEKTPOJIUTOBY.

(C ucnonvzosanuem
000py008anus
«Touxa pocmay)

XapakTepru30BaTh YCIOBUS TEUCHUS
peakmmii B pacTBOpax 3JIEKTPOJIUTOB
10 KoHIa. OnpenensTs BO3MOKHOCTb
NPOTEKaHUS PEAKIUH HOHHOTO
obMmeHa. [IpoBoaUTE TpyIIIIOBEIE
HaOJI0/IEHUS] BO BpeMsl IPOBEACHHUS
71a00paTOPHBIX OIBITOB.

[Tosrydat BO3MOKHOCTh

HAYUYUTHECA: IPUMCHATH
TCOPECTUYCCKHUEC 3HAHUSA HA IIPAKTUKE,
00BSACHATH HAOTIOAEHUS U PE3YJIbTaThI
IMPOBOAMMBIX OIIBITOB. OOBICHATD
CYIITHOCTh PEaKInii HOHHOTO OOMEHa.
Pacrio3naBath peakiyy HOHHOTO
oOMeHa 1Mo ypaBHEHHSIM PEaKITUH.
CocTaBisTh HOHHBIE YpaBHEHUS
peakuuii. CoOCTaBIATh COKpAlIEHHbIE
MOHHbIE YPaBHEHUS PeaKIuil

pacCyxJICHHIA.

KoMmMyHMKaTHBHBIE: BBIOOP OCHOBAHUI
Y KPUTEPUEB C LIEJIBIO BBIACICHUS
IIPU3HAKOB, YMEHHE C TOYHOCTBIO
BBIPaXKaTh CBOM MBICJIM B COOTBETCTBHH
C 3aJ1a4aMy U yCIOBUAMH
KOMMYHUKAIIMH.

PerynstuBHbIe: coxpaHeHHne yueOHOU
3a/1a4n

16.KoHTpoJibHas
pabota Nel mo
TeMe: «IIEeKTPOJIUT
nJeckas
JMCCOLIAAITUSD).

Hayanc;{: IIPUMCEHATH 3HAHUA,
YMCHUA U HAaBBIKU, ITOJIYYCHHBIC IIpH
N3YUYCHHUHN TEMBbI

[To3HaBaTeNbHBIC: OCYHIECTBISTH MIOUCK
HY)KHOU HH(OpMaIuu B yueOHUKE,
aTJace.

KoMMyHUKaTHBHBIE: YYUTHCS BBIPAXKATh
CBOM MBICJIH B COOTBETCTBHH C
3ajauaMu

U YCIIOBUSIMH KOMMYHHKAIIHH.
PerynstuBHBIE: IPOTHO3UPOBATH
pe3yabTaThl YPOBHS YCBOCHUE
M3y4aeMOoro MaTepuana.

OBJageHue CUCTEMOM
3HAHUH

Tema 3. I'anorens! (5 1)




I1.12| 17.XapakTepuctuka Hayuarcs: Xapakrepu3oBartb [lo3HaBaTenbHbIE: yMEHUE IPUMEHSATh Oco3HaHKe 1IETOCTHOCTH
raJloreHOB raJIOreHbl HA OCHOBE UX IOJIOXKEHUS B | I[IOJYYEHHBIE JaHHBIE [Vl PEILICHUS IPUPOJIBI.
[IEPUOINYECKON CUCTEME U IPAKTHYECKUX 3a/1a4.
0COOEHHOCTEH CTPOCHHS X ATOMOB. KoMmMmyHMKaTHBHBIE: YyMEHME
[TomyuaT BO3MOKHOCTh HAYYUTHCS: OTIPENENATh eI CBOEro 00y4YeHHUs,
OOBICHATH 3aKOHOMEPHOCTH CTaBUTH U POPMYIUPOBATH TSI CEOS
W3MEHEHHMsI CBOMCTB rajJoreHoB ¢ HOBBIE 33]1a4i B yuebe U
YBEJIIMYEHHUEM aTOMHOTO HOMEDA. MO3HABATEJIbHOM J1€ATENbHOCTH,
Onpenensars NpUHAAICKHOCTh pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH
BEILECTB K ONpeAeIEHHOMY KJlaccy MO3HABATEIbHOMN JEATEIbHOCTH.
COEIMHEHU . PerynaruBHbIE: TPOTrHO3UPYIOT
pe3yNbTaThl YPOBHS YCBOCHHUS
M3y4aeMoro MaTepuaia; IpUHUMAIOT U
COXpaHSIOT Y4eOHYIO 3a1a9y
I1.13) 18.Xmop Hayuarcs: Xapakrepu3oBartb [lo3HaBaTenbHbBIE: BBISBIICHUE Oco3HaHue LEeTOCTHOCTH
(C ucnonvzosanuem PreMEHT XJ0p. 3HATh (HU3UYECKUE U 0COOEHHOCTEHN U MPU3HAKOB OOBEKTOB; | TeorpaduIecKOi Cpebl.
060pyoosansl XUMUYECKHE CBOMCTBA XJI0pa MPUBOJAUTH IPUMEPHI. OBnageHue cucTteMoi
«Touxa pocmay) [TonyyaT BO3MOXHOCTh KoMMyHUKaTHBHBIE: B3aUMOJICHCTBHUE B| 3HAHUI U IPUMEHEHUE UX
Hay4UTbCSl CDABHUBATH CBOMCTBA XO0/JIe TPYIIIOBOM paboThl, BEAYT JUAJIOT,| B KU3HEHHBIX
CUTYyaLUSIX.
[IPOCTBIX BEIIECTB XJIOPA, PA3bACHATH Y4aCTBYIOT B IUCKYCCHH; TPUHUMAIOT
STU CBOMCTBA B CBETE IIPE/ICTABIICHUN JpYroe MHEHHUE U MO3UIIUIO.
00 OKUCIUTENHHO- PerynaruBHbie: NpOrHO3UPYIOT
BOCCTAHOBUTEJBHBIX IIPOLIECCAX pE3yNbTaThl YPOBHS YCBOEHUS
M3y4aeMoTo Marepuaia; IpUHUMAKOT U
COXPAaHSIIOT Y4eOHYIO 3a/1auYy.
I1.14{ 19.XnopoBomopon: Hayuarcs: OnucsiBaTh cBOMCTBa [To3naBarenbHbIe: hopMUpOBaHUE OBnaneHue cucreMon

MIOJIyYEHHUE U
CBOMCTBA

BCIICCTB B XO0A€ AEMOHCTPALIMOHHOT'O

n na6opaTopHoro OKCIICPUMCHTA.

HpO6HCMBI YpOKa, CO3aAaHNuC AJITOpUTMa
ACATCIIbBHOCTH IIPpHU PCHICHUU

3HAaHUM U MMPUMCHCHUC
HX B JKU3HCHHLIX CUTYya-




(C ucnonvzosanuem
0b0opyoosanus
«Touka pocmay)

ColnrogaTh TEXHUKY O€30TTaCHOCTH.
[Tomy4yaT BO3MOXXHOCTb HAyYUThCS:
Br1sBisiTe Ipo0OIeMsl 1

nepcrektusbl pa3BuTus AIIK B Poccun
Ha OCHOBE aHAJIN3a JOTIOJHUTEIbHBIX
CTOYHUKOB reorpaduueckoit
nHpopmanuu. [loaroraBauBaTh KpaTkue
COOOIIIEHUS WM MTPE3EHTAIMH 00
MICTOPUU CTAHOBJIEHUS TPAHCIIOPTa B
Poccun

npo6aemMbl. KoMMyHUKaTUBHBIE: TIOUCK
U BBIZIEJIEHIE HEOOX0IMMOT
uH(GOPMAIINY; YMEHHUE C TIOCTATOYHON

TOYHOCTBIO BBIPAKaTh CBOM MBICITH B
COOTBETCTBUU C 337]a4aMH U YCIOBHUSIMH
KOMMYHHKAIUU. PeryisTuBHbIE:
NPUHITHE U COXpaHEeHUe yueOHOI
3aJ1a4H.

UIX.

I1.15] 20.Conanas xkucnora | Hayuarcs: Pacrio3HaBaTh OIBITHBIM [To3HaBaTenbHBIE: YCTAHOBJIEHUE OBnageHue cucreMon
U €€ COJn MMYTEM COJISTHYIO KUCJIOTY U €€ COJIU, @ | NPUYHMHHO-CIEACTBEHHBIX CBA3ECH. 3HAHUU
TaKke OPOMHU/IBI U MOTHTBI. KommyHUKaTHBHBIE: yMEHHE C
[TomygaT BO3MOKHOCTh HAYUUThHCS: JIOCTATOYHOM TOYHOCTHIO BBIPAXKATH
Hcnons3oBath nmpuoOpeTéHHBIC CBOM MBICJIM B COOTBETCTBUM C
3HAHUS U YMEHUS B MPAKTHIECKOM 3a/layaMy ¥ YCIOBUSIMU
JESITETLHOCTH ¥ TIOBCETHEBHOM )KU3HH KOMMYHUKAIIHH.
C 1eNbI0 Oe30macHOTO OOpaIIeHUs C PerynsTuBHbBIC: NPUHITHE U
BEIIIECTBAMH M MaTepHUAJIaMU U coXpaHeHHe yueOHOH 3a1auH.
9KOJIOTUYECKH TPAMOTHOTO TOBEICHUS
B OKpYXarolei cpeae
I1.16| 21.IlpakTuueckas Hayuarcs: OnuceiBaTh CBOMCTBA ITo3naBarenbHbIC: MOUCK U BBIACICHUC Oco3Hanue eJIOCTHOCTH

pabora No3.
[Tosmyuenue constHON
KHCJIOTBI U U3Y4YEHHE
€e CBOMCTB

(C ucnonvzosanuem
060pyoosans
«Touka pocmay)

BEIICCTB B X0JI¢ JICMOHCTPAIIHOHHOTO
1 J1abOpaTOPHOIO IKCIIEPHUMEHTA.
CobmoaTh TEXHUKY O€30MTaCHOCTH.
[TomyuaT BO3MOKHOCTh HAyYUTHCSI:

Pacnio3HaBath ONBITHBIM ITYTEM
COJISIHYIO KUCJIOTY U €€ COJIU, a TAaK¥Ke
OpOMUBI U UOJUIBI.

He0OX0 MoK HH(pOpMaIIHH;
CHUHTE3UPOBATH UMEIOIIUECS 3HAHMS,
BBIOOP OCHOBAHMI U KPUTEPHUEB JIJIs
MOCTPOCHHUS JTOTUYECKOH IeTTH

paccyXJI€HU, yMEHHUE TIOJIHO
BBIPA)XKaTh CBOU MBICIIH.
KommyHuKaTHBHBIE: (OPMUPOBAHUE U

pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH.
P: ymenue opraHu3oBbIBaTh CBOIO

3HAaHUN KaK Ba)KHEHIIIEro
KOMITIOHEHTa HAYYHOU
KapThl MUpA.




JACATCIIbHOCTD, BI)I6I/IpaTI> cpeacTBa ajisd
peanr3anuy Lenei.

Tema 4. Kucnopon u cepa (6 1)

I1.17) 22.XapaktepucTuka Hayuarcs: Onpenensite [To3naBaTenbHbIC: BBIOOp OCHOBaHUM U | OBJiajieHHe HA YPOBHE
KHCJIOPOJIa U CEPHI 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB | KPUTEPHUEB JJIs CPAaBHEHUS. o01ero oopa3oBaHus
(C ucnonvzosanuem 2JIEMEHTOB B A-TpyImnax, KommyHUKaTHUBHBIE: y4aCTBOBATh B CHUCTEMOM 3HAHM.
060pyoosansl oTpe/iesieHUe TIOHATHUS AJJIOTPOTIHH. KOJUICKTUBHOM OOCYKJIEHUH MPOOIIeM;
«Touka pocmay) YMeThb 1aBath OOIIyIO 00MEHUBATHCS MHEHHUSIMU, TOHUMATh
XapaKTEPUCTHKY PJIEMEHTOB U MO3UIUIO TAPTHEPA.
MTPOCTBIX BEIIECTB MTOATPYIIITHI PerynaruBHbIe: yMEHHE OpraHU30BaTh
KHCIIOPO/1a, OOBSICHSTH, IOUEMY CBOIO JICATEIbHOCTD, ONPEAETATh €€
YHUCJIO MPOCTHIX BEMIECTB B HECKOJIBKO |  3aJIa4Ml M OIEHUBATh IOCTUTHYTHIC
pa3 IpPEeBOCXOIUT YUCIIO XUMUYECKUX | Ppe3YJIbTaThl.
3JIEMEHTOB, XapaKTepU30BaTh POJIb
030Ha B aTMocdepe
[Tosrydat BO3MOKHOCTh
Hay4uThCs: OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB
anemeHTOB |V A-rpynib.
XapakTepu3oBaTh aNIOTPOTIHIO
KHCJIOPO/Ia U Cephl KaK OJHY U3
IPUYUH MHOTO0Opa3us BEIUIECTB.
I1.18] 23.Cepa. Hayuarcsa: XapakrepusoBarb [To3naBarenbHbIe: BEIOOpP Hanboiee OBnageHue Ha ypoBHE

dusnyeckue U XUMH-
YyecKHe CBOMCTBA
cepsl. [Ipumenenue.

(C ucnonvsosanuem
060pyoosans
«Touxa pocmay)

(du3HYeCKre ¥ XUMUYECKHE CBOMCTBA
CEpBI, €€ ATOTPOITHBIE

MO AU (pUKAITIH.

[ToydaT BO3MOKHOCTh HAyYUTHCSI:

COCTaBJIATH YPAaBHCHU
peaxunﬁ, TMOATBCPIKAAIOIINX

OKHCIINTCIBHBIC U

3((PEeKTUBHBIX CLIOCOOOB pelICHUs
3a/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX
YCIIOBUH.

KOMMYHI/IKaTI/IBHLICZ YMEHUC C
JIOCTaTOYHOM MOJHOTON U TOYHOCTHIO
BbIPA’KaTh CBOU MBICJIM B COOTBCTCTBHUU

C 3aJa4aMiu 1 YCJIOBUSAMHA

o01ero oopa3oBaHus
CHCTEMOM 3HAHUM.




BOCCTAHOBUTEILHBIE CBOMCTBA CEPHI,
CpPaBHUBATh CBOMCTBA MPOCTHIX
BELIECTB CEPhI U KUCIOPO/a,
Pa3bICHATH ATH CBOMCTBA B CBETE
MIpe/ICTaBICHUN 00 OKUCIUTEIBHO-
BOCCTaHOBUTEIBLHBIX MTPOIIeccax

KOMMYHI/IKaHI/II/I.

PGFYHﬁTI/IBHBIeI HpI/IHI/IMaTI) nu
COXpaHsATh yueOHYIO 3a/1a4y;
CaMOCTOATCIBbHO BBIACIIATHE U
(GhopMUPOBATH 11E€TTh; COCTABIATH TJIAH U
IOCJIE0BATEILHOCTE IEUCTBUM.

I1.19] 24.CepoBoaopo. Hayuarcs: Onpenenste crioco0 [To3naBaTenpHBIC: YMEHUE OgiajieHue Ha YPOBHE
Cynbdu bt MIOJIy4EHUs CEPOBOOPO/a B OpraHU30BBIBATH CBOIO JESITEIBHOCTD, o01ero o0pa3oBaHus
71a00pPaTOPUU U €T0 CBOMCTBA.. BBIOMpATh CPEACTBa JUIsl pealn3aluu CUCTEMOW 3HAHU.
[TorygaT BO3MOKHOCTh HAyIUTHCS: HENeH.
O6cyxath KomMmyHHMKaTHBHBIE: TPUHUMATH U
Y 3aIAChIBaTh YPABHCHHS PEaKIni, COXpaHATh yUeOHYIO 3a/1a4y.
XapaKTEPHU3YIOLIUX CBOMCTBA PerynstuBHsbie: popmupoBanue u
CEpOBOOPOa, B HOHHOM BUJIE pa3BUTHE YMEHUN BECTU
CaMOCTOSITENIbHBII MOUCK, 0TOOP
nHpopMaIuu.
I1.20| 25.0xcun cepsi (IV). | Hayuarcs: XapakTepu30BaTh OKCH/I [lo3HaBaTenbHbIE: CAMOCTOSITEIBHO OBiazieHne cCucTeMou

CepoBoiopoiHas 1
CepHUCTAsT KUCIIOTHI
Y MX COJIH.

(C ucnonvzosanuem
000py008anus
«Touxa pocmay)

cepsl (1V), maBaTh XapaKTepUCTUKY
CEpPOBOJIOPOTHOM U CEPHUCTOU
KHCIIOTaM, a TaK)Ke UX COJISIM.
[ToydaT BO3MOKHOCTb HAyYUTHCSI:
COCTaBIISATh YpaBHEHUS

peaxiui, XxapakTepu3yIIHX
CBOMCTBA 3TUX BEIIECTB, OOBSICHATH
MIPUYMHY BbIMAICHUS KUCIOTHBIX
NOXKIeH

BBIICIATH U (POPMUPOBATH LIEIIH;
aHAJTM3UPOBAThH BOIIPOCHI,
(OpMHPOBATH OTBETHI.
KoMMyHHKaTHBHEIE: y4aCTBOBATh B
KOJUUICKTUBHOM OOCYKJICHUH IPOOIIeM;
00OMEH MHEHHSIMH, TIOHUMaHUE

HO3UILIMU TapTHEpa.
PerynsaTuBHbIE: CTaBUTH YUEOHYIO
3aJa4y Ha OCHOBE COOTHECEHMsI TOrO,
YTO yX€ U3BECTHO U YCBOEHO, U TOTO,
YTO €I€ HEU3BECTHO.

3HAHUN U IPUMEHEHHE
UX B JKU3HEHHBIX
CUTYaIUsX.
dopmupoBaHUe
YCTaHOBKH Ha
OTBETCTBEHHOE

OTHOIIIEHUE K
OKpYXXarolleu cpene,
HEOOXOIUMOCTH €€
COXpaHEHUS.




I1.21

26.0xcup cepsl (VI).
Cepnas KuCjIoTa 1 €
COJIH.

(C ucnonvzosanuem
000py008anus
«Touka pocmay)

Hayuarcs: Xapakrepu3zoBaTh OKCH/L
cepsl (VI1), cepryto kuciory,
OTIPEJIEIIATh CBOMCTBA pa30aBIeHHON
cepHoi kucnotsl. [lomyyar
BO3MOYHOCTb HAYUUTbCS:
Onpenensars NpUHAAIEKHOCTh
BEILECTB K ONpeAeIEHHOMY Kilaccy
COCHEHU .

ComnocTaBinsTh CBOMCTBA
pa3baBiIeHHON U KOHIICHTPUPOBAHHOM
CEPHOU KUCIIOTHI

[lo3HaBarenbHbIE: BBISIBIISTD
O0COOEHHOCTH U NMPU3HAKU OOBEKTOB;
IPUBOJUTH PUMEPHI B KAYECTBE
BbIJIBUTAEMBIX TIOJIOKEHUH.
KommyHHKaTHUBHBIE:
B3aUMOJICVICTBOBATH B XOJI€ IPYNIIOBOU
paboThl, BECTU AUAJIOT, Y4aCTBOBAThH B
JMCKYCCHUW; TPUHUMATD JPYroe MHEHHE
U no3unuu. PerynaruBHble:
POrHO3UPOBATh PE3yJIbTaThl YPOBHS
YCBOEHHSI M3y4aeMOro MaTepuaa;
NPUHUMATh U COXPAHATH Y4eOHYIO
3ajauy.

OBnazeHue Ha ypoBHE
o01iero oOpa3zoBaHus
CHCTEMOU 3HAHUMU.

I1.22

27 IlpakTnueckas
pabota Ne4.
Pemenue sxcnepu-
MEHTAJbHBIX 3a/1a4

no Teme «Kucnopon
U cepay.

(C ucnonvsosanuem
060pyoosanus
«Touxa pocmay)

Hayuarcs: Pacro3HaBaTh OIIBITHBIM
yTé€M pacTBOPBI KUCIIOT, CYIb(UIbI,
cynb(uTHI, CyabdaThl.

Hcnonws3oBath mpuoOpeTéHHBIE
3HaHUS

Y YMCHUS B IIPAKTHYECKOM
JeSITEITPHOCTH U TIOBCETHEBHOM JKU3HU
C 1eNbI0 Oe30macHOTo OOpaIIeHus ¢ B-
BaMU U MaTepHallaMH U

9KOJIOTUYECKU TPAMOTHOT'O ITOBEICHUS

B OKpYXKaloIlen cpene.

[ToyuaT BO3MOKHOCTh HAyYUTHCSI:
BbryncnsaTe 1o XUMHYECKUM
YpaBHEHUSM Maccy, 00BEM U
KOJIMYECTBO BEILIECTBA OJTHOTO U3
IIPOJIYKTOB PEAKILIMHU IO Macce
UCXOJHOTO BEIIecTBa, 00bEMY MIIH KO-
JMYECTBY BEILECTBA, COJAEPIKALIETO
OIPEAENEHHYIO JOJIKO IPUMECEM.

[To3HaBaTeNbHbIC: BHISIBIATH
0COOEHHOCTH U MPU3HAKH 0OBEKTOB;
NPUBOUTH MPUMEPHI B KAUECTBE
BBIJIBUTAEMBIX ITOJI0KECHUH.

KOMMYHI/IKaTI/IBHBIeZ
BSaHMOﬂeﬁCTBOBaTB B X0J1€ prr[HOBOﬁ
pa6OTBI, BECTHU AHAJIOT, YHaCTBOBAaTh B
AUCKYCCHUU; IPUHUMATDL APYTrO€ MHCHHUC
U No3unuy, N0IyCKaTh CyIeCTBOBAHUC

Pa3HbIX TOYCK 3PCHUA.

PGFYHHTI/IBHLIGZ OCO3HAaHHEC Ka4yCCTBa U
YPOBHA YCBOCHUS; BOJICBAA
CaMOpCeTyJIanuAa, Kak CIIOCOOHOCTH K
MO6I/IJ'II/133LII/II/I CUJI ¥ DHCPTUn

OBJageHue CUCTEMOM
3HAaHUH




Tema 5. Azot u docdop (8 1)

I1.23| 28.XapakTtepucruka Hayuarcs: npumeHnsTs 3HaHuE [lo3naBarenbHbIe: BEIOMpaTh Hanbonee | OBiageHne CHCTEMOM
azota u ocdopa. MEPUONIECKON CUCTEMBI B CTPOCHUS | 3P QeKTUBHBIE CTIOCOOBI peIICHHS 3HAHUH.
duznyeckue u aToma Ipu 3a/1a4; KOHTPOJIMPOBATh U OLIEHUBATh
XUMHYECKHE XapaKTePUCTUKEXUMUYECKUX IPOLECC U Pe3yabTaT AeATENbHOCTH.
CBOICTBa a30Ta. 3JIEMEHTOB. 3HATh CBOWCTBA a30Ta. KoMMyHMKaTHBHBIE: 1OTOBapUBaTHCS O
(C ucnonvzosanuem [TomyuaT BO3MOXHOCTh HAYUYUTHCS: pacnpeneneHuu GyHKIUM 1 poJieit B
000py008anus O0OBSICHATH MPUUUHY XUMHUECKOU COBMECTHOM JESITEIIbHOCTH.
«Touxa pocmay) WHEPTHOCTH a30Ta, COCTaBJIATh PerynstuBHbIe: ymMeHHe
yYpaBHEHUS XUMHUECKUX PEaKLUi, OpraHU30BBIBATH CBOIO JESITENBLHOCTD,
XapaKTEePU3YIOMINX XUMUYECKHE BBIOMpATh CPEACTBa JUIsl pealn3aluu
CBOICTBA a30Ta, U Pa3bACHAThH UX C [EeJIe.
TOYKH 3pEHUs IPECTaBIEeHUN 00 0-B
rporeccax
11.24| 29.AMMmuax. Hayuarcs: Onpenensite MEXaHU3M Ilo3HaBaTenbHBIE: CTAHOBJICHUE VYMeHue ¢ 10CTaTOUYHOU
dusnueckue u o0pa3oBaHUs HOHA AMMOHUS, IIPUYMHHO-CJICJICTBEHHBIX CBS3EH; MTOJTHOTON ¥ TOYHOCTBIO
XUMUYCCKUE XUMUYECKHE CBOMCTBA aMMHAKa. BBIOOp HambOoee A (HEeKTHBHBIX BBIpaXKaTh CBOM MBICITH B
CBOWCTBA. [TonyyaT BO3MOKHOCTbh HAYUUTHCS: CIoco0O0B peleHus 3a1a4 B COOTBETCTBUU C
[Tonyuenue, COCTaBJISITh YPABHEHHMS PEAKIIUH, 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHI. | 3aJadyamMu U YCIOBUSMHU
IIPUMEHEHHUE. XapaKTEPU3YIOLUX XUMUYECKHE KoMMyHUKaTHBHBIE: yMEHHE C KOMMYHUKAIUU;
(C ucnonvzosanuem CBOWCTBA AaMMMAaKa, U Pa3bsICHATh UX C| JIOCTATOYHON TOUYHOCTBIO BBIPAKATh BJIAJICHUE
060pyoosans TOYKH 3pEHUS MIPEJICTABICHUI 00 CBOU MBICIIH B COOTBETCTBHH C MOHOJIOTUYECKOU U
«Touxa pocmay) 3IEKTPOJIUTUUECKOU JUCCOIUAIINU U YCIIOBUSIMA KOMMYHUKALIMH. JIMaI0TUYECKOU
OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PerynaruBHbie: ymeHue dbopmamu peun;
MIPOLIECCOB OPraHM30BbIBaTh CBOIO JESTEIIBHOCTb, MIOCTPOEHHUE JTIOTUYECKOMN
BBIOMPATH CPE/ICTBA JUIS peaTn3aliu LENU PacCyXICHUN.
Lesnen.
I1.25| 30.Ilpaxktuyeckas Hayuarcs: nosydats aMMuax ITo3HaBaTenbHBIE: YMEHUE BECTH CaMO- | YMEHHE ¢ JOCTaTOYHOU

pabota
Ne5 . Tlonyuenune
aMMMaKa U U3yuyeHHe

peaxiueit HOHHOTO OOMeHa U
JIOKa3bIBaTh OMBITHBIM ITyTE€M, YTO
coOpaHHBIN Ta3 — aMMHAaK

CTOSATEJIbHBIN TIOUCK, OTOOP
uHpOpMalny, ee MpeodpazoBaHUeE.
KommyHukaTuBHbIE: pOpMUpOBaHUE

IMOJTHOTOM U TOYHOCTBIO
BbIpa’KaTb CBOU MBICJIU B
COOTBECTCTBHU C




€ro CBOMCTB.

(C ucnonvzosanuem
0b0opyoosanus
«Touka pocmay)

[Tomy4yaTt BO3MOKHOCTb HAY4UTHCS:

aHaJH/I?:I/IpOBaTI) p€3y.]H)TaTI)I OIIBITOB U
nenarb 000O0IIAOIIME BHIBOIbI

COOCTBEHHOI'0O MHEHHS U MTO3ULIUH.
PerynsaruBHbI€: MIIaHUPOBAHNE CBOUX
JeHCTBHI B COOTBETCTBHH C
IIOCTaBJICHHOM 3aa4eli U YCIOBUSAMH €€
peanu3ainu, B TOM YUCJIE€ BO
BHYTPEHHEM IUIaHE.

3a71a4aMu U YCIOBUSIMH
KOMMYHUKAaIUU;
BJIAJICHUE
MOHOJIOTUYECKOHN U
JIAATTIOTUYECKOU
dbopmamu peuu;
MOCTPOEHUE JIOTUYECKOU
LIENTH PACCYKICHUMN.

I1.26| 31.Conu amMmMoOHUS. Hayuarcs: Onpenensars kauectBeHHy | [lo3HaBarenbHbIE: yCTaHOBJIEHHE OBnanenue cucTeMoi
10 PEaKIMIo Ha HOH aMMOHHSI. MPUYHHHO-CIICJICTBEHHBIX CBSI3EH 1 3HAHUI
[TomygaT BO3MOXXHOCTh HAYIUTHCS: 3aBUCUMOCTH MEXIy 0OBEKTaMHU.
COCTaBJISITh YPABHEHHS] XUMHYECKUX KommyHUKaTHBHBIC: TITITAaHUPOBAHUE
peaKIrii, XapaKTEPU3YIOIINX TN ¥ CTIOCOOBI B3aUMOJCHCTBHS;
XMMHYECKHE CBOMCTBA COJIei 00MEH MHEHUSIMH, TOHUMAaHUE TTO3ULIUN
aMMOHHMSI, U Pa3bSCHSITH UX B CBETE napTHepa.
MpeACTaBICHUI 00 PerynstuBHbBIC: COXpaHEHUE YICOHOM
ANEKTPOJIUTUYECKON JUCCOLAIIIN 3aJ]aui; YUUTHIBATh BbIJICIICHHbBIE
YUUTEJIEM OPUEHTUPBI ACUCTBHUSIL.
I1.27| 32.A3otHas kucnota. | Hayuarcs: ConocraBisiTb CBOMCTBa [To3HaBaTenbHbIE: yMEHUE BECTH CaMO- OBJageHue CUCTEMOM

(C ucnonvzosanuem
000py008aHUs
«Touxa pocmay)

pa30aBIICHHON W KOHII. Q30THOM
KUCJIOTHI. Y CTaHABJIUBATh
MPUHA]JIEKHOCTD BEIIECTB K

oIpeieIEHHOMY KJIacCy COeIMHEHUH.
[Tosrygat BO3MOKHOCTh

HAY4UTBCS: COCTABIIATh YPAaBHEHMS
XUMUYECKUX peaKIii, Jexanux B
OCHOBE IIPOM3BOJICTBA a30THOU
KUCIJIOTBI, U Pa3bIACHATD
3aKOHOMEPHOCTH UX MPOTEKaHMs,
COCTaBJIATh YPAaBHEHUS peaKIfii
MeX]ly pa30aBI€HHOM 1 KOHII.

CTOSTEJBHBIN TIOUCK, OTOOD
nHpopmMmarnu, ee mpeodpa3oBaHue.
KommyHnukaTuBHbIe: HhOpMUpOBaHHE

COOCTBEHHOT'O MHEHHMS U MTO3ULIMH.
PerynstuBHbIE: IIIaHUPOBAHHE CBOUX
JIECTBHI B COOTBETCTBHH C
MOCTaBJIEHHOM 3a/1auell U YCIOBUAMHU
€e peanu3aliy, B TOM YUCJE BO
BHYTPEHHEM ILJIaHE.

3HaHUHU




a30THOM KHCIOTOM M METaJlJaMHu,
OOBSACHATD UX B CBETE MIPE/ICTABICHUM
006 O-B nmporeccon

I1.28| 33.Conu a3oTHOM Hayuarcs: [To3naBaTenbHBIC: CTAHOBIICHUE OgiaieHue CUCTEMOM
OO6cyx1aTh KaYECTBEHHYIO
KHCJIOTHI peaKIuio Ha HUTPAT-HOH. MPUYUHHO-CJICICTBEHHBIX CBSI3CH; 3HAHUU
(C ucnonvzosanuem [Tomy4yaT BO3MOKHOCTb HAy4NUTHCS: BbI0ODP Hanbosee 3pPEeKTUBHBIX
000py008anus OTJINYATh COJIU a30THOM croco0Oo0B pelIeHus 3a1a4 B
«Touxa pocmay) KHCIIOTBI OT XJIOPUIOB, CYIb(aToB, 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHM.
cynbdumoB u cynbpuToB, cocTaBiiATh | KOMMyHHKAaTHBHBIE: yMEHHE C
ypaBHEHHUS PEAKIIUH pa3ioKeHUs JIOCTaTOYHOH TOYHOCTHIO BRIPAXKATh
HUTPATOB CBOY MBICJTH B COOTBETCTBHH C
YCIOBUSMU KOMMYHUKALIUH.
PerynstuBHble: ymeHue
OpraHU30BBIBATH CBOIO JIEATEIHHOCTD,
BBIOMpATh CPEACTBA Ul pealln3aluu
LEJIEN.

I1.29| 34.®ocdop. Hayuarcs: Xapakrepu3oBartb ITo3naBarenbHbIE: yMEHUE BECTH caMO- | OBIlajieHHe CUCTEMOM
duznyeckue u AJIIOTPOTHbBIE MOIUUKALIUN CTOSITENIbHBIN IOUCK, OTOOP 3HAHUU
XUMUYCCKUE tdhocdopa, croiicTBa 6em0r0 U nHpopmaruu, ee mpeobpasoBaHUeE.
cBoricTBa (hocopa. kpacHoro ¢ocdopa. KommynukaTuBHbIe: (hopMHUpOBaHHE
(C ucnonvzosanuem [ToyuaT BO3MOKHOCTh HAyYUTHCSI: CcOOCTBEHHOTO MHEHHUS U TIO3UITUH.
060pyoosans COCTaBIIATh YpaBHEHUS PerynsTuBHbIE: TIIaHUPOBAHUE CBOUX
«Touxa pocmay) XUMHUYECKUX PEaKIINid, JEHCTBUI B COOTBETCTBHH C

XapaKTEepPU3YIOIIHNX CBOMCTBA

docdopa

MIOCTaBJICHHOM 3a/1a4ei U YCIIOBUSIMH
€€ pean3aIiH.




I1.30 35.0xcun pochopa Hayuarcs: XapakTepu3oBartb [To3naBaTenbpHBIC: yMEHUE BECTH camMo- | OBlaieHue CUCTEMOM
(V). ®ochopuas cBo¥cTBa PocHOpPHOTO aHTUIPUIA H CTOSITEIILHBIN TTOUCK, OTOOP 3HAHUU
KHCIIOTA U €€ COJIH. (docdophoii kucnotel. [loHuMaThH uH(pOpMaInH, ee MpeoOpa3oBaHue.
3HAYCHHE MUHEPATBHBIX yI00peHU KoMmmyHuKaTHBHBIC: POpMHpOBAHUE
JUISL paCTEHHI COOCTBEHHOI'0 MHEHUS U ITO3UIIIH.
[TomyuaT BO3MOKHOCTb HayUUThCSI: PerynstuBHbIe: IIaHUPOBAHUE CBOUX
COCTaBJISITh YPABHEHUSI PEAKLIHIA, JIEWCTBUN B COOTBETCTBHUH C
XapaKTEePU3YIOIMINX XUMUYECKUE MOCTABJIEHHOM 3a/1auell U YCIOBHSIMHU €€
cBoiictBa okcuaa Gpocdopa (V) u peanu3aium.
(hochopHOIT KUCTOTHI, U PA3BICHITH
UX B CBETE Mpe/ICTaBICHU 00
ANEKTPOJIUTUYECKON TUCCOLUALIUU U
O-B nporneccax, npoBOIUTH
KaueCTBEHHYIO peakiuio Ha docdar-
HOH.
Tewma 6. Yrnepona u kpemawuii (9 1)
I1.31] 36.XapakrepucTtuka Hayuarcs: XapakrepuzoBaTb ITo3HaBaTenbHBIE: BBIABICHUE OBnazieHUE CUCTEMOM
yriaepoja v KpeMHus. | snaemMeHTsl [VA-rpynns! (moarpymnbl 0COOCHHOCTEH M MPU3HAKOB OOBEKTOB; | 3HAHHIA
Annotponus yriaepoja) Ha OCHOBE MX MOJIOKEHUS B| IMPUBOJUTH IPUMEPHI.
yriepoja T-0¥ CUCTEME U 0COOECHHOCTEH Ke: B3aumoielicTBue B X0/1€ TpynmnoBOi
CTpoeHus X aToMOB. OOBACHATH paboThl, BEAYT AUAJIOT, YIaCTBYIOT B
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB | JTUCKYCCUM; TPUHUMAIOT JPYroe
aneMeHToB [VA-rpynmst. MHEHUE U MO3ULIHIO.
[TomyuaT BO3MOKHOCTh HAyYUTHCSI: P: mporHo3upyoT pe3ynbTaThl YpOBHS
XapakTepu3oBaTh aJNIOTPOIHIO YCBOGHHUSI U3Yy4aeMOIo MaTepuana;
yriaepojaa Kak OJHYy U3 MPUYUH MPUHUMAIOT U COXPAHAIOT YUeOHYIO
MHOT000pa3usi BEIECTB. 3az1aqy.
I1.32| 37.Xumnueckue Hayuarcs: OnucsiBaTh cBOMCTBa ITo3naBaTenbHBIC: OCYLIECTBIATD OBnazneHne cucTteMon

CBOMCTBA yIJepoJa.
AncopOrust

BCIHICCTB B XOAC ACMOHCTPAIUOHHOTO
n na6opaTopHoro OKCIICPUMCHTA.

MOMCK HY)XKHON MH(OpMAaIIK B
yueOHUKe, aTiace.

3HaHUH




(C ucnonvzosanuem
0b0opyoosanus
«Touxa pocmay)

ColnrogaTh TEXHUKY O€30TTaCHOCTH.
Omnpenenstb cBOWCTBA IPOCTOrO
BCIICCTBA YyIJisd, UMCTh

MpPEICTaBICHUE O aACOPOITUN
[Tomy4yaT BO3MOKHOCTb HAY4UTHCS:
COCTaBJISATh YPABHEHUS] XUMUYECKHUX
peakuuii, XapakTepu3yOInX
XUMHUYECKHE CBOMCTBA yriiepoaa

KomMmyHHKaTHUBHBIE: yUUTHCS
BBIPa)XKaTh CBOM MBICJIM B COOTBETCTBUH
C 3aJla4aMy U yCIOBUAMH

KOMMYHUKAIIMH.

PerynaruBHBIE: NPOrHO3UPOBATH
pe3yibTaThl YpOBHS YCBOCHHE
M3y4aeMOI0 MaTepHuaia.

I1.33| 38.Oxcun yriepona Hayuarcs: Onpenensite CTpo€HUE U IT: cranoBNEHME NPUYUHHO- OBiaieHne CUCTEMOM
(1) - yrapHsiii ra3 cBoiicTBa okcua yriepoaa (1), ero CJICZICTBEHHBIX CBSI3€i; BEIOOp Hambosee| 3HAHHI
(u3moIoTNYecKoe ICHCTBUE HA 3¢ (PEeKTUBHBIX CTOCOOOB PEIICHUS
OpraHu3M YeJIOBEKa. 3aJ1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
[Tomy4yaT BO3MOXXHOCTh HAYIUTHCS: ycinoBuid. K: ymenue ¢ nocrarouHoi
COCTaBIISATh YPABHEHHS] XUMUYECKHUX TOYHOCTBIO BBIPKAaTh CBOM MBICIIH B
peakiui, XxapakTepu3yIomx COOTBETCTBUU C YCIOBUSIMHU
cBoiictBa okcuaa yrieposa (I1) KOMMYHHKAIIHH.
P: ymeHue opranu3oBbIBaTh CBOIO
NEeSITeNIbHOCTD, BBIOMPATh CPEACTBA IS
peanu3anuu Leyeu.
I1.34) 39.0kcua yraepona Hayuatcs: ObcyxaTh cBoicTBa [1: ananu3upoBaTh U OTOUPATH OBitaieHre CUCTEMOM

(V) - yroekucmbiit
ras.

(C ucnonvsosanuem
060pyoosans
«Touka pocmay)

okcuza yraeponaa (1V)

[Tonygat BO3MOKHOCTb
HayYUThCS: COCTABIIATh YPABHCHUE
peaKIiu, XapaKTepH3yroIIei
npeBpaiieHie KapOOHATOB B
THIPOKApOOHATHI, IPOBOIUTH
KaueCTBEHHbBIC PEAKIINU HA OKCHUJT
yraepoza (1V) u kapboHar-moH

nH(pOpMaIHIO; TOCTPOCHUE
JIOTUYECKOU LEMU PacCyX ACHUM.

K: BEIOOp OCHOBaHMI U KPUTEPUEB C
LENbIO BBIJICNICHUS TIPU3HAKOB, YMEHUE
C TOYHOCTBIO BbIpakaTh CBOM MBICIIH B

COOTBETCTBUHU C 3a/la4aMH U
YCIOBHUSIMM KOMMYHUKALIUH.

P: npunsTHE U coxpaHeHue yueOHOM
3a/1a4H.

3HaHUH




I1.35

40.YroybHast
KHCJIOTA U €€ COJIH.
Kpyrosopot
yriaepojia B MpupoJie
(C ucnonvzosanuem

000py008anus
«Touka pocmay)

Hayuarcs: O6cyxaats CBOMCTBA U
YTOJIBHOM KHUCJIOTHI.

[Tosrydat BO3MOKHOCTh
HAy4YUTHCSI: COCTABJISATh YpaBHEHUE
peaKkuuu, XapaKTepHU3YIOIIeH
npeBpainieHue KapOOHATOB B
rUApoKapOOHATHI, IPOBOAUTH

KauCCTBCHHBIC PCAKIIMKU HAa OKCU
yriepona (1V) u kapboHaT-noH

II: yCTaHaBJIMBATb MIPUYIUHHO-
CIIC/ICTBEHHBIE CBS3U.

K: ymenune onpezensrts 1enm cBOero
00yueHus1, CTaBUTh U (POPMYJIUPOBATH
Juid ce0sl HOBbIE 3aJauu B yueoe u

MMO3HABATEILHON JESITEeIIFHOCTH,
pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH

II03HABAaTEIbHOU NEITEILHOCTH.

P: mporHo3upyroT pe3yabTaThl YPOBHS
YCBOEHUS U3y4aeMOTO MaTepHaa;
NPUHUMAIOT U COXPAHSIOT Y4€OHYIO
3a/1a4y.

OBJageHne CUCTEMOMI
3HAHUHI

I1.36

41.1TpakTnueckas
pabota

No6. [lonyuenue
OKCHJIa yriiepoja
(1V) u uzyuenue ero
cBoricTB. Pacrno-
3HABaHHE
KapOOHATOB.

(C ucnonvzosanuem
060pyoosans
«Touxa pocmay)

Hayuarcs: monydats u coOuparh
okcun yraepoaa (1V) B maboparopuun

1 A0Ka3bIBaTh HAJIMYHUEC JAHHOI'O ra3sa.

[TorygaT BO3MOKHOCTh HAyYUTHCS:
Pacrio3HaBath OIBITHBIM ITyTEM
YIJICKUCITBIN Ta3, KapOOHAT - U
CUJIMKAT-uOHEI. Mcronp3oBaTh
PHOOPETEHHBIC 3HAHUS M YMCHHS B
PAKTHYECKOM JCSATEIbHOCTH U
[TIOBCEIHEBHOM JKH3HH C IIEIBIO
0e3omacHOTO OOpaIeHus ¢

BEIIECTBAMH U MaTepuaIaMu U
3KOJIOTUYECKH IPAMOTHOTO
MOBEJICHUS B OKPYXKAIOLIEH cpejie

[To3HaBaTenbHbIC: YyCTAHABIMBATh
NPUYHHHO-CJICICTBCHHBIC CBSI3H.
KoMMyHHKaTHBHBIE: YMEHUE
OTIPE/ICIISITH SN CBOETr0 00yUYeHMS,
CTaBUTH U (POPMYIUPOBATH I ceOs
HOBBIE 3a/1a41 B yueOe u
MI03HABATEIBHOM JICITEIHHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOCH
MI03HABATEIBHOM JICSITEILHOCTH.
PerynstuBHbIC: TPOTHO3UPYIOT
pe3yibTaThl YPOBHS YCBOCHHS

U3y4yaeMoro Marepuaia; IpUHUMAIoT U
COXPaHSIOT yU4eOHYIO 3a/1auy.

OBJageHue CUCTEMOM
3HAaHUH




I1.37 42 Kpemuuii. Oxcun | Hayuatcs: ConocTaBisiTh CBOMCTBa [lo3HaBaTenbHBIEC: yCTaHABIMBATH OBnasieHue cuCTeMoi
kpemuust (1V) OKCHUJIOB yIJIEpO/ia U KPEMHHUSI, IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U 3HaHUU

OOBSCHATH MPUUUHY UX PA3THYUHUS. 3aBUCUMOCTH.

YcranaBiauBaTh 10 XUMUYECKOMN KoMMyHUKaTHBHBIE: IJITAHUPOBATH LIETU

(dhopMyIie NpUHAUIEKHOCTh BEUIECTB K| U CIIOCOOBI B3aUMO/ICHCTBUS, TIOHUMATh

OTpeNeIEHHOMY KJIacCy COEUHEHHUM. | MO3UILMIO APYroro, yHacTBOBaTh B

[TomyuaT BO3MOKHOCTh HAYUUTHCS: KOJUIEKTUBHOM OOCYX/IEHUU TPOOJIEMBI.

3anuchIBaTh YpaBHEHUS PerynartuBubie: npuHUMAThH U

peakiuii B IEKTPOHHO-MOHHOM BHJIE.| COXPaHATh YUeOHYIO 33/1auy; YUUTHIBATH

Ocy1iecTBIATh B3aUMOIIPEBPAILIEHUS] | BBIJICJICHHbBIE YUUTEIEM OPUEHTUPHI

KapOOHATOB U TUAPOKapOOHATOB. JnecTBUS.

Pacmio3naBath ONBITHBIM MyTEM

YTJIEKUCIBIN Ta3, KapOOHAT - U

CUJIMKAT-UOHBI.
I1.3 | 43.KpemnHueas Hayuarcs: Jloka3piBaTh KUCIOTHBII [To3HaBaTenbHBIE: BBISBIATH OBiazieHne cucTeMoOmn
8 KHCJIOTA U €€ COJIN. XapakTep BBICUIMX OKCUIOB yIiIeposia | OCOOEHHOCTH U MPHU3HAKU OOBEKTOB; 3HaHUI

Crekio. LlemeHT.

Y KPEMHUSI.
[Tosrygat BO3MOKHOCTh HAYYUTHCS:
COCTaBJIATh YPaBHEHUSI XUMHUECKUX
peaKImii, XapaKTePHU3yIOIIHX
CBOWCTBA KPEMHHUSI, OKCHJIA KPEMHUS
(IV), kpemHHEBOM KUCIOTHL. MIMeTh
MPEJCTABICHHE O CUIIMKATHOU
MPOMBIIICHHOCTH

IPUBOAUTH NPUMEPHI B KAUECTBE
BBIJIBUT'AEMBIX I1OJIOKEHUH.
KomMMmyHMKaTHBHBIE:
B3aMMO/IEHICTBOBATh B XO/I€ IPYIIIOBOH
paboThI, BECTH IUAJIOT, y4aCTBOBATh B
JMCKYCCHM; IPUHUMATD JPYroe MHEHUE
U TO3UIUH, JOIYCKaTh CYILECTBOBAHUE
pa3HbIX TOUYEK 3PEHHUS.

PerynsatuBHbIe: IPOTHO3UPOBATH
pE3yabTaThl YPOBHS YCBOEHUS
U3y4yaeMoro Marepuaia; IpuHUMaTh U
COXpaHATh YU4EeOHYIO 3a/1ady.




44 KonrtponbHas
pabota No2

10 TEMaM:
«Kucnopon u cepa.
Azot u pocdop.
Yraepoa u
KPEMHHUW.

Hayancsl: IIPHUMCHATHb 3HAHUA,
YMCHHA U HABBIKU, IMOJIYYCHHBIC ITPU
HU3YUCHUHN TCMbI

I1: yMmeHue BeCTH caMOCTOSTEIIbHBIN
MOUCK

K: ¢popmupoBanue coOCTBEHHOTO
MHEHHUSI ¥ TTIO3UIIHH.

P: nnanupoBanue CBOMX ACUCTBHI B
COOTBETCTBHH C MOCTABJICHHOM 3a/1auek
U YCIIOBUSMHM €€ pealn3aluu, B TOM
YHUCJIe BO BHYTPEHHEM IIJIaHE.

Tema 7. OOuiue cBoiicTBa MeTayuioB (134)

I1.3 | 45.XapakrepucTuka Hayuarcs: Xapakrepu3oBartb [To3HaBaTenbHBIE: BBISBICHUE OBnageHue cucreMon
9 METaJJIOB METaJITbl Ha OCHOBE X TTOJIOKEHHUS B | OCOOCHHOCTEH M MPU3HAKOB OOBEKTOB; | 3HAHUU
MEepUOIUYECKON CUCTEME U MIPUBOJIUTH TPUMEPHI.
0COOEHHOCTEHN CTPOCHUS UX aTOMOB. KomMMyHUKaTUBHBIE: B3aUMOJICUCTBUE B
OOBICHATH 3aKOHOMEPHOCTH X0JIe TPYINIOBOM pabOThI, BEAYT JUAJIOT,
W3MEHECHHUS CBOMCTB METAJIJIOB I10 Y4aCTBYIOT B JUCKYCCHH; TPUHUMAIOT
Mepuoy U B A-rpynrax. JPyroe MHEHUE U MO3UIIHUIO.
[Tosrydat BO3MOKHOCTh HAYYUTHCS: PerynsiTuBHBIC: TPOTHO3UPYIOT
HccnenoBaTh CBOMCTBA N3y4aeMBbIX pe3yabTaThl YPOBHS YCBOCHUS
BEIIIECTB. IPUMEHSTh 3HAHUS O M3y4yaeMoro MaTtepuaiia; IpUHUMAIOT U
METaJJINYECKOM CBSI3H JJISI COXpaHSIOT YUCOHYIO 3a71a4y.
paszbscHEHUsT (PU3UYECKUX CBOWCTB
METaJIJIOB
I1.40 46 .Haxoxnenue Hayuarcs: Ilonbs30BaThes [lIo3HaBaTenbpHbIE: yCTAHABIUBATD OBnageHue CUCTEMOU

METaJUIOB B PHPOJIE
1 o011Ke crnocoob! UX
MOJTyYCHUS

(C ucnonvzosanuem
060opyoosanus
«Touxa pocmay)

uHpopmanuent u3 APYyrux ICTOYHUKOB

I TOATOTOBKU KPATKUX COO6H.[€HI/II7I.

['oToBUTH KOMIIBIOTEPHBIE
MPE3EHTALNH 110 TEME

[TomyyaT BO3MOKHOCTh HAYUUTHCS:
Hcnonn3oBarn

npuoOpeTEHHBIEC 3HAHUS U YMEHHUS B
MIPaKTUYECKON AEATEIbHOCTU U

IMPUYIKUHHO-CIICACTBCHHLIC CBA3U U
3aBHUCHUMOCTH.
KOMMYHI/IKaTI/IBHLIeZ IJIaHUPOBATb
Ociin 1 CITIOCOOBI B3aI/IMO):[eI>'ICTBPI$I,
MMOHUMATD MMO3HULIUI0 APYToro,
Y4aCTBOBAThH B KOJJICKTUBHOM

00CyX/1IeHUH NPOOIIEMBI.
PerynstuBHBIC: TPUHUMATH U

3HaHUH




MTOBCEIHEBHOMW KU3HHU C LUEIBIO
6e3omacHOro oOpaleHus ¢
BCIICCTBAMU U MaTCpuajiaMi U
9KOJIOTMYECKH TPAMOTHOTI'O MIOBECHUS
B OKpYXaroIIel cpene

COXpaHsATh yUeOHYIO 3a7a4y;
YUUTBIBATh BBIJEJIEHHBIE YUUTEIIEM
OPHUEHTHPHI ICUCTBUS.

[1.41) 47.Xumudeckue Hayuarcs: nons3oBaThes [1: ananu3upoBath 1 0TOUpATH OBnazieHNE CUCTEMOM
CBOICTBa METAJLJIOB. ANEKTPOXUMUYECKUM PSJIOM MH(}OPMALMIO; BBIABM)KEHHUE TUIIOTE3 U |  3HAHMM
DNEeKTPOXUMHYECKUN | HaNpsLKEHUH METaJUIOB, COCTaBIISTh X 000CHOBaHME; TOCTPOCHHE
P HaPsHKEHUI YPaBHEHUSI XUMHYECKUX PEAKIIHA, JIOTHYECKOU LEMN PaCCyX IACHUM.

METAJIOB. XapaKTEPU3YIOLIMX CBOMCTBA K: BpIOOp OCHOBaHMI U KpUTEPUEB C

(C ucnonvzosanuem METaJIOB LEJbIO BBIJICIICHUS TPU3HAKOB, YMEHHE

0b6opyoosansl [TomyuaT BO3MOKHOCTh HAYUYUTHCS: C TOYHOCTBIO BBIPa)KaTh CBOU MBICIIH B

«Touxa pocmay) 0OBSACHATH CBOMCTBA METAJJIOB B COOTBETCTBUU C 33/1a4aMU U YCIOBUSMHU
CBETE MpeJCcTaBleHuit 00 KOMMYHUKaIUu. PerynsaTuBHele:
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIX IPUHITHE U COXpaHEeHUe yueOHOM
rporeccax 3a/1a4u.

[1.42] 48.CruiaBsl (cTas, Hayuarcs: Onpenensats ocooennoctu | Ilo3HaBarenbHble: yMeHHE BeCcTH camo- |  OBlazeHHe CHCTEMOM
YyT'yH, COCTaBa U CBOICTB YyI'yHa U CTOSITENIbHBIN MOUCK, OTOOP 3HaHUI
JHOPATFOMUHUM, CTaJlv, AIOpaTOMUHUS, OPOH3BI uH(popMalny, ee npeodpa3oBaHue.

OpoH3a). [TonyyaT BO3MOXHOCTh HAYYUThCS: KomMmyHukatuBHbIE: (popMUpOBaHHE
Pa3bACHATH MPOOIEMBbI OE€30TXOIHBIX | COOCTBEHHOTO MHEHHS U MO3UIUH.
IIPOU3BOJICTB B METAJUTYPIrUu. 3HATh PerynsatuBHbI€: IIIaHUPOBAHUE CBOUX
COCTaB U CTPOEHHUE CILJIaBOB, OTJIMYHUE | JIEUCTBUI B COOTBETCTBUU C
oT Me. YMeTb 0OBSICHSTH, IOYEMY B MIOCTaBJICHHOM 3a/1aueii U YCIOBUAMH €€
TE€XHUKE HIUPOKO MCIIONB3YIOT CIUIABBI| pEalln3aliy, B TOM YHUCIIE BO
BHYTPEHHEM ILJIAHE.
I1.43| 49.1llenounsie Hayuarcs: xapakTepusoBarb I1: cranOBIIEHUE IPUYHUHHO- OBnaneHue cucreMon

MCETaJlJIbI.

IICJI0OYHBIC MCTAJJIBI I1I0 ITOJIOKCHUIO

CIICACTBCHHBIX CBHSCﬁ; BBI60p

3HaHUH




(C ucnonvzosanuem B [IEPHOMYECKOM TaOIuIle U Hauboee 3¢ (HEeKTUBHBIX CIIOCOOOB

0bopydosanus CTPOCHMIO aTOMOB pelieHus 3a/1a4 B 3aBUCUMOCTHU OT

«Touxa pocmay) [Tomy4yaTt BO3MOKHOCTB KOHKPETHBIX YCJIOBH.
HAy4YUTbCS COCTABIISITh YPAaBHEHUS KoMMyHMKaTHBHBIE: yMEHUE C
peakuui, XxapakTepu3yroIInX JIOCTaTOYHOM TOYHOCTHIO BBIPAKATh
CBOMCTBA LIEJIOYHBIX METAIJIOB U UX CBOM MBICJIM B COOTBETCTBUHU C
COEIMHEHU, U OOBSICHITH UX B CBETE | YCIOBUSMHU KOMMYHHUKAIUU.
Ipe/icTaBIeHH 00 PerynaruBHbie: yMeHHE
ANEKTPOJIUTUYECKOM TUCCOLMALIUU U OpraHU30BBIBATH CBOIO JIEATEIHHOCTD,
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX BBIOMpATh CPEeACTBA Ul pealln3aluu
MIPOLIECCOB nemnen.

[1.44) 50.Maruuii. Hayuarcs: xapakrepuzoBaTh [IpenmeTHbIe: aHAIM3UPOBATH U OBnageHue cucTeMou
[Ilenouno3emenbHbie |  3meMeHThI [IA-rpynmnsl mo 0oTOMpaTh HH(POPMAITHIO; BEIIBIKCHUE 3HAHUU
METaJUIb. MOJIOKEHHUIO B IEPUOJNIECKOM TUINO0TE3 U UX 000CHOBAHUE;

(C ucnonvzosaruem tabmuie u ctpoeHuto [lomyyar MOCTPOEHUE JIOTUYECKOM 1enHn

060pyoosans BO3MO>KHOCTb HAyYUThCS: COCTABJIATh | PACCYKIACHUM.

«Touxa pocmay) YpaBHEHUS PEaKLHid, KoMMyHuKaTHBHBIE: BEIOOP OCHOBAHUMN
XapaKTEPU3YIOLIMX CBOMCTBA MarHUsl | ¥ KPUTEPHUEB C LENbIO BBIICICHUS
U €r0 COCMHEHUMN, U OOBSICHITh UX B | MPHU3HAKOB, YMEHHE C TOYHOCTHIO
CBETE MpeJcTaBlieHuit 00 BbIpa)kaTh CBOM MBICJIM B COOTBETCTBUU
JNEKTPOJIUTUYECKON JUCCOLMAUU U C 3aJla4yaMu U yCIOBUAMH
OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX KOMMYHUKAIIIH.
poueccax.aTOMOB PerynsatuBHbie: NpUHATHE U

coXpaHeHue y4yeOHOH 3a1auu.
I1.45| 51.Kanpuuii u ero Hayuarcs: xapakrepuzoBaTh ITo3HaBaTenbHBIC: BBIABICHHUE OBnaneHue cucreMon

COEIMHEHHS.
KecTkocTh BOABI B
CITOCOOBI €€
yCTpaHEHHUS.

aneMeHTsl [IA-rpynns! o
IIOJIOXKEHUIO B IIEPUOAUYECKON
TabaMIle M CTPOSHUIO aTOMOB
[Tomy4yaTt BO3MOXKHOCTB

0COOEHHOCTEH U MPU3HAKOB 0OBEKTOB;
HPUBOAUTH IPUMEPHI.
KoMMyHMKaTHBHBIE: B3aUMOJECICTBUE B
XO0JIe TPYIIOBON pabOTHI, BEIYT

3HaHUH




(C ucnonvzosanuem
0b0opyoosanus
«Touka pocmay)

HAy4YUTbCSI: COCTABIISATh YPABHEHMUSI
peakuuii, XxapakTepu3yOIuX
CBOMCTBA KaJIbLIUs U €70 COEIMHEHUH,
U OOBSACHSTH UX B CBETE
MIpe/icTaBICHHH 00
ANEKTPOJIUTUYECKOM TUCCOLMALUU U
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
npoteccax. 3HaTh KaYeCTBEHHYIO
peaxkuuio Ha MOH Kajblys. 3HaTh, YEM
00YyCIIOBJIEHA KECTKOCTH BOJIBI.
YMeTh pazbACHITH CIOCOOBI
yCTpaHEeHHUs! )KECTKOCTH

JIMAJIoT, y4acCTBYIOT B IUCKYCCHUH;
IIPUHUMAIOT JIPYyrO€ MHEHUE U
HO3ULUIO.

PerynsaruBHbIE: IPOrHO3UPYIOT
pe3ynbTaTel YPOBHSA YCBOECHUA
U3y4aeMoro Marepuaia; MIPHHUMAIOT U
COXPAHSIIOT Y4eOHYI0 3a/1auy.

[1.46| 52.Amomunuii. [Tono| Hayuarcs: cocTaBisITh ypaBHEHUS [To3HaBaTenbHbIE: OCYIIECTBIATh MOUCK| OBIIaicHUE CUCTEMON
JKEHHE aTFOMUHUS B XUMHUYECKUX PEAKIIUH, HY)KHOW MH(pOpMannu B y4eOHHUKE, 3HAHUU
MEePUOINYECKOMN XapaKTEPHU3YIONTUX OOIIHE CBOMCTBA atjace.

CUCTEME U CTPOEHHE | aJTIOMUHUS. KoMMyHUKaTUBHBIE: YIUTHCS BHIPAKATh
ero aToma. [ToydaT BO3MOKHOCTb HAyYUTHCSI: CBOU MBICJIH B COOTBETCTBHUU C
(C ucnonvzosanuem OOBSCHATH 3TU PEAKIH B CBETE 3aJjauaMy ¥ YCIOBUSAMU
060pyoosans IpeICTaBICHUNA 00 OKUCIUTEIBHO- KOMMYHHUKAIIHH.
«Touxa pocmay) BOCCTaHOBUTEJIBHBIX MTPOLIECCOB PerynstuBHble: IPOrHO3UPOBATH
pe3yabTaThl YPOBHS YCBOCHHUE
M3y4aeMOoro MaTepuasa.
[1.47) 53.Baxwueiimue Hayuatcs: noka3siBath aMm(poTepHBIN [To3HaBaTenbHBIE: YCTAHOBIECHUE OBnageHue cucTeMou

COCIUHCHUA
AJIFOMHMHUA

XapaKTep COCAUMHCHUA, COCTABJIATH
YpaBHCHHA COOTBETCTBYIOLIUX
XUMHUYCCKUX peaKHI/Iﬁ

Honyan BO3MOKHOCTb HAYUYHUTHCA:
OOBSCHATH MX B CBETE Hpe)lCTaBJ'IeHI/Iﬁ
00 3HeKTpOHHTquCKOﬁ JAUCCorManmmn

IPUYMHHO-CJIEICTBEHHBIX CBs3€il 1
3aBHCHMOCTHU MEXIY 0ObEKTaMHU.

K: minanupoBanue 1enm u crnocoobl
B3aUMOJIeHCTBHSI; 0OMEH MHEHUSIMH,
NOHMMAaHKE MO3ULUH NTapTHEPA.
PerynsatuBHble: coxpaHeHue yueOHOMH
3aJjauy; YUUTHIBATh BbIJICIIEHHbIE
YUUTEIEM OPUEHTUPBI ACUCTBHUSI.

3HaHUH




I1.48

54 . XKeneso. ITomoxe
HUE JKelie3a B
IIEPUOANYECKON
CHUCTEME U CTPOCHHUE
€ro aroma.

Hayuarcs: O6¢cyxaaTh cTpoeHHe
aToMma xeie3a, (Pu3nIecKue u
XUMHUYECKHE CBOMCTBA JKEJe3a
[Tomy4yaT BO3MOXXHOCTh HAyYUThCS:
Pa3bICHATH CBOKCTBA )KeEJe3a B CBETE
MpeCTaBICHUN 00 OKUCITUTEIBHO-
BOCCTaHOBHTEJBHBIX MPOIIECcax U
AIIEKTPOIUTUYECKON TUCCOITUAIINN

I1: mouck u BBIZCIIEHUE HEOOXOMMOK
uH(GOPMAITUN; CHHTE3UPOBATH

UMEIOIIMECs 3HAHUS; BBIOOP OCHOBAHMIA

Y KPUTEPUEB AJIs1 IOCTPOCHHUS
JIOTHYECKON LIETIH PaCCyKICHUH,
YMEHHME IOJTHO BhIpakaTh CBOU MBICIIH.
K: popmupoBanue u pazpurue
TBOPUYECKUX CIIOCOOHOCTEM.

P: ymenue opraHnu3oBbIBaTh CBOIO
NeSITeNIbHOCTD, BBIOMPATh CPEACTBA IS
peanu3anuy Henei.

OBJageHue CUCTEMON
3HAHUH

I1.49| 55.Coenunenus Hayuarcs: 3uaTh cBOMCTBa I1: BIsSIBIIEHHE OCOOCHHOCTEH 1 OBiaieHne cucTeMoin
)xenesa coequHenuii Fe+2 u Fe+3 MPU3HAKOB OOHEKTOB. 3HAHUI
(C ucnonvzosaruem [Tosrydat BO3MOKHOCTh K: B3auMoielicTBue B X0/i€ TpyNIoBOH
060pyoosans Hay4YUTHCS: COCTABIIATh YPABHEHHUS paboThl, BEOyT AMAJIOT, yYacTBYIOT B
«Touka pocmay) peakiuii B cBeTe MpeACTaBICHUN 00 JIMCKYCCHH.
ANEKTPOJIUTUYECKON TUCCOLMAlUU 1 P: mporuo3upytot pe3yabTaTbl ypOBHS
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX YCBOEHHUS M3y4aeMOro MaTepuaa.
nporeccax
I1.50, 56.IlpakTuueckas Hayuarcs: BbIIOJIHATH [1: ananu3upoBaTh U OTOUPATH OBJtaieHne CUCTEMOM

pabota Ne7. Pemenue
AKCIIEPUMEHTATBHBIX
3a/1a4 1o Teme
«Metamsl U UX
COCTUHEHUS.

(C ucnonvzosanuem
060pyoosans
«Touka pocmay)

IKCIIEPUMEHTAIbHBIC 331291
WHIMBUyaJIbHO Pa3HBIMH CIIOCOOaMU
[Tosrygat BO3MOYKHOCTh

HAy4YUTHCS: BRIOUPATh Haubosee
palMoHaIbHBIN X0/ PEIICHU, IeIaTh
BBIBOJIBI HA OCHOBAHHUM HAOIIOAEHUH

nH(}OPMAILINIO; BBIIBIXKEHUE TUIIOTE3 U
X 000CHOBaHHE; TOCTPOCHHE
JIOTUYECKOU LEMU PacCyX IACHUM.

K: BEIOOp OCHOBaHMIA U KPUTEPHUEB C
LEJbIO BBIJICJICHUS IPU3HAKOB, YMEHUE
C TOYHOCTBIO BBIPAXKaTh CBOU MBICIIU B

COOTBETCTBUH C 3aJa4aMU U YCIIOBUAMU

KOMMYHUKAIIUU.

PerynsatuBHble: NpUHATHE U
COXpaHeHHe yueOHOU 3aaui.

3HaHUHU

57 .KoHTposibHas
pabora Ne3 o

HayanCH: NPpUMCHATL 3HAHUA,
YMCHHS U HABBIKU, ITOJIYYCHHBIC TTPH

I1: BeIGOp Hambonee 3ppekTBHBIX
CIOCOOOB pelleHus 3a7a4 B




Teme: «Oo1me
CBOICTBA
METAJIIIOBY.

N3YUYCHHUUN TCMbI

3aBUCHUMOCTHU OT KOHerTHHX yCHOBHﬁ.
K: ymeHnue ¢ 1octaTtouHON MOJTHOTOM U
TOYHOCTBHO BI)Ipa)KaTI) CBOH MBICJIN B
COOTBETCTBHH C 3aJa4aMH U
yCJ'IOBI/ISIMI/I KOMMyHI/IKaHI/II/I.

P: mpuHMMaTh U cOXpaHATh Y4eOHYIO
3a7a4y; CaMOCTOSATEIILHO BBIAEIIATh U
dbopMUPOBATH 11€Jb; COCTABIIATH TUIAH U
IOCJIEN0BATEILHOCTE JIEUCTBUIA.

Tema 8. OcHoBBI Opranndeckoit xumuu(10 1)

I1.51 Haydarcs: O6¢cyxaaTh OCHOBHBIE ITo3HaBaTenbHBIE: OCYIIECTBIISITH OBiasieHne cUCTEMOM
TTOJIOXKEHUS TEOPHH CTPOCHUS MOWCK HY>)KHOW HH(POPMAIINH B 3HAHUI
OPraHN4eCcKuX coequHeHuN A.M. ydeOHHUKe, aTiace.
byrneposa KoMMyHUKaTUBHBIE: YUYUTHCS BBIPAKATH
[ToyuaT BO3MOXKHOCTh HAYYUTHCS: CBOU MBICJIH B COOTBETCTBUU C
3aMMChIBaTh CTPYKTYPHBIE (POPMYJIBI 3aJjauaMi U yCIOBUSIMU
OpraHMYECKUX BEIECTB Ha IpUMepe KOMMYyHUKaluu. PerynsrusHsie:
AJIKaHOB POrHO3UPOBATh PE3yJbTaThl YPOBHSA
YCBOCHHE U3y4aeMOI'0 MaTepuaia.
IL.51] 59.YVnopomennas Hayuarcs: onpenensite npuynuHbI [lo3HaBaTenbHbIE: yMEHUE BECTU caMo- | OBllaileHuEe CUCTEMOM

Kiaccuukanuys
OpPraHUYECKUX
COEOUHEHUN.

MHOT000pa3usi OpraHUuYECKUX
BEIIIECTB, OCHOBHBIC NPU3HAKU
KJ1acCU(DUKAITUN OPraHUYECKUX
COEIUHEHUN

[ToyuaT BO3MOKHOCTh HAyYUTHCSI:
ONpeNeNsATh U30MEPHI U3
MPEATI0KEHHOTO TIEPEUHS
CTPYKTYPHBIX (JOPMYI OPTraHUYECKUX
BEILIECTB, OPUEHTUPOBATHCS B
KJacCU(UKAIIUU OPTaHNYEeCKUX
COCIUHEHUI

CTOSITENIbHBIN MOUCK, OTOOP
nHpopmMaruu, ee mpeodpa3oBaHue.
KommynukaTuBHBIE: (popMHUpOBaHHE
CcOOCTBEHHOTO MHEHHUS U TIO3UITUH.
PerynsTuBHbIE: TITAaHUPOBAHUE CBOUX
JIEHCTBUN B COOTBETCTBUU C
MOCTaBJIEHHOM 3a/jauell U YCIOBUSIMHU €€
peanu3aluu.

3HaHUHU




I1.52

60.I1penenbubie
YIJIEBOJOPO/IBIL.
MertaHn, dTaH.

Hayuarcs: O6¢cyxaaTh OTAEIbHBIX
MpeICTaBUTENICH aJIkaHOB (METaH,
9TaH, MpornaH, OyTaH), UX QU3NICCKHEC
1 XUMHUYECKHE CBOMCTBA,
OTIpeIeTICHUsI TOMOJIOTOB,
TOMOJIOTUYECKOTO psiJia

[TomyyaT BO3MOKHOCTb HAy4YUTBCS:
COCTaBJISITh CTPYKTYPHBIE (hOPMYITBI
AIKaHOB

[1: ymeHue opraHu30BbIBATH CBOIO
JeSITENIbHOCTD, BIOMPATh CPEACTBA IS
peanr3anuy Lenei.
KoMMyHMKaTHBHBIE: IPUHUMATD U
COXpPAaHATh yUeOHYIO 3a/1auy.
PerynstuBHsbie: popmupoBanue u
pa3BUTHE YMEHUH BECTU
CaMOCTOSITEJIbHBIN MTOUCK, 0OTOOP
uH(popMaLuu.

OBJageHue CUCTEMON
3HAHUH

I1.53] 61.HenpenenbHbie Hayuarcs: CocraBiats ctpykTypHyto | llo3HaBarenbHble: yMeHHe BecTH camo- |  OBlazeHHe CUCTEMOM
YTIE€BOA0PO/IBL. (dbopmyny 3TUIIEHA, €ro (pU3NUecKre U | CTOSITENbHBIM MOUCK, OTOOP 3HAHUI
OTuseH. XUMUYECKHE CBOMCTBA, KAUECTBEHHbIE | HWH(MOpMAINH, €€ MpeoOpa3oBaHUE.
peakiuu Ha HenpeenbHbIe KommyHnukaTuBHbie: popmMupoBaHue
yTI€BOIOPOIbI. CcOOCTBEHHOTO MHEHHUS U TIO3UIIUH.
[TomyuaT BO3MOXKHOCTh HAYYUTHCS: PerynstuBHble: TUIaHHPOBAHHUE CBOUX
COCTaBIIATh CTPYKTYpHBIE (POPMYITBI JEMCTBUIl B COOTBETCTBHH C
FOMOJIOTOB ITHJIEHA IIOCTABJICHHOM 3a/1auell U YCIOBUSAMH €€
pea3aluu, B TOM YHUCIIE BO
BHYTPEHHEM ILJIaHE.
[1.54) 62.11lomumepsnl Hayuarcs: CocraBnsars ctpykTypHyto | Ilo3HaBarenbHble: BEIOMpaTh Hanbonee | OBaageHHE CHCTEMOM

(dhopmyny aneTusieHa, ero Gu3nIecKue
Y XUMHYECKUE CBOHCTBA

[Tosrygat BO3MOKHOCTh HAYYUTHCS:
COCTABJIATh YPaBHEHUS XUMHUECKUX
peaKiuii, XapaKTepU3YIOIIUX
CBOWCTBA alleTHIICHA

3¢ dexTuBHBIEC CITIOCOOBI PeIICHUS
3a/1a4; KOHTPOJIUPOBAThH U OLICHUBATH
MPOLIECC U Pe3yNAbTaT AeATEIbHOCTH.
KoMMyHHKaTHBHBIE: JOTOBapUBATHCS O
pacnipeneneHuu GYHKIUNA U poJieil B
COBMECTHOM JIeATEIbHOCTH.

P: ymeHue opraHu30BBIBaThH CBOIO
NeSITeNIbHOCTh, BRIOMPATh CPEACTBA IS
peanu3aiuy Henen.

3HaHUH.




I1.55

63.I1pousBogHbIC

Hayuarcs: O6cyxaaTe onpenencHue

HpeIlMeTHBIC . AHAJIM3UPOBATH U

YTJIEBOJIOPOJIOB. CIHPTOB, 001y (POPMYITy CIHUPTOB, 0oTOMpaTh HH(HOPMAIINIO; BHIIBUKCHUE
CrupTsl. (bu3noIIOTNIECKOE ICHCTBHIE TUIOTE3 U UX 000CHOBAHHE;
METaHOJIa ¥ 3TaHOJIa HA OPraHu3M IIOCTPOEHUE JIOTMUECKOH 1ENH
[Tomy4yaT BO3MOXHOCTh HAYYUTHCS pacCyXJICHHM.
COCTaBJIAITh YPAaBHEHHUsI PEAKIUH, KoMMyHMKaTHBHBIE: BBIOOP OCHOBaHMM
XapaKTEePU3YIOIINX CBOMCTBA CHUPTOB | U KPUTEPUEB C LIEIbIO BBIJICICHUS
PU3HAKOB, YMEHHE C TOYHOCTHIO
BBIPA)KaTh CBOU MBICIIH B COOTBETCTBUU
C 3aJjauaMu U yCJIOBUSIMHU
KOMMYHHUKAIIUH.
PerynstuBHbIe: IPpUHATHE U
coxpaHeHHe yueOHOH 3a1aun.
I1.56| 64.Kap6oHoBbIe Hayuarcs: onpenensate GpopmyIsl ITo3HaBaTenbHBIE: CAMOCTOSATENBHO PazButue

KHUCIOTEL. Cl0KHBIE
a¢upsl. Kupbr

MYPaBbUHOM U YKCYCHOM KHCIIOT,
HMMETh MPEJCTABICHUE O CIOKHBIX
aupax

[ToyuaT BO3MOKHOCTh HAYUYUTHCS:
COCTaBIISATh YPAaBHEHHS] XUMUYECKHX
peaxiui, XxapakTepu3yIOIIIX 001ue
CBOMCTBA KUCIIOT, Ha IpUMeEpe
MYpPaBbUHOMN U YKCYCHOW KHCIIOT.
cocTtaB, (hu3MUeCKUe CBOMCTBA,
NPUMEHEHHE 1 OUOJIOTHYECKYIO POJIh
KUPOB

CO3/1aBaTh aJITOPUTM JIEATEITLHOCTH MTPH
petieHuy mTpooIeM pa3IuIHOTO
XapaxTepa.

KommyHHKaTHBHBIE: POPMUPOBAHUE
COOCTBEHHOTO MHEHHSI Y TIO3UITUH.
PerynsTuBHBIC: yIUTHIBATH
yCTaHOBJICHHBIE ITPABHJIA B
IUTAHUPOBAHHUU U KOHTPOJIE CII0CO0a
pELICHHMS; OCYIIIECTBICHUE MOIIArOBOTO
¥ UTOTOBOTO KOHTPOJISL.

caMoOIIpeIeTIeHUs U
a/IeKBaTHOTO OLICHUBAHUS]
CBOHUX JIOCTIKEHUH B
MPUMEHEHUU 3HAHUH B
HOBOM CUTYallUH.
CrpemiieHue K MO3HAHUIO
TOT0, YTO HEM3BECTHO, HO
HMHTEPECHO.




[1.57| 65.YrneBoas Hayuarcs: onpenenste [To3naBarenpHBIC: BEIOMpaTh Hanbosee | OBiageHUE CUCTEMON
MOJICKYJISIpHBIE (POPMYITBI TIIFOKO3BI, 3P PEKTUBHBIE CTIOCOOBI PEIICHHUS 3HAHUI
caxapo3bl, Kpaxmana, LeJUII0JI03bL, 3a/1a4; KOHTPOJIMPOBATh U OLIEHUBATH
KaueCTBEHHYIO PEaKIMIO Ha TJIIOKO3Y | IPOLECC U pe3ysbTaT ACITEIbHOCTH.
U Kpaxmai, OMOJIOTHYECKYIO POJIb KoMMyHMKaTHBHBIE: JOTOBapUBaTHCS O
TJIIOKO3BI ¥ CaXapo3bl pacnpeneneHuu GyHKIUN 1 poJieit B
[TomyuaT BO3MOKHOCTb HayUUThCSI: COBMECTHOM JI€ATEIbHOCTH.
OTIPEIENIATh CXOJICTBA U pa3Inyuue PerynsatuBHbie: ymeHue
Kpaxmaja | LeJUTF0JIO3bI OpraHU30BBIBATH CBOIO JESITEIBLHOCTD,
BBIOMpATh CPEACTBa JUIsl pealn3aluu
nemnen.
I1.58 66.AMUHOKHUCIOTHI. Hayuarcs: onpenensats [To3HaBaTenbHBIE: yMEHUE BECTH caMo- | OBIlaileHue CUCTEMOU

benku

MOJIEKYIISIPHBIE (hOPMYJTBI TITFOKO3BI,
caxapo3bl, Kpaxmaiia, LeJUTH0I03bl,

CTOSITEIILHBIN MMOUCK, OTOOP
nHpopmarnu, ee mpeodbpa3oBaHUE.

3HAHUH

Ka4eCTBEHHYIO PEAKIIMIO Ha TIFOKO3Y
1 Kpaxmaii, OMOJOTHYECKYIO POJIb
TJTIOKO3BI M Caxapo3bl

[Tosrygat BO3MOXKHOCTh HAYYUTHCS:
OTIPENICNATh CXOJICTBA U PA3JINYNE
Kpaxmasia ¥ [eJUTII03bI

KommyHukaTtuBHBIE: (HOPMUPOBAHKE
COOCTBEHHOI'O MHEHUS U ITO3HUIIHH.
PerynsTuBHbBIC: IIITAHUPOBAHNE CBOMX
JNIEUCTBUI B COOTBETCTBUHU C
MOCTABJICHHOM 3a/layeii U YCIOBUSIMHU €€
peanu3alnm.




67.KontposibHast
pabota Ned o Teme:
«Opranuyeck as
XUMHSD.

Hayancsl: IIPUMCHATHb 3HAaHUA,
YMCHHA U HABBIKU, IMOJIYYCHHBIC ITPU
N3YUYCHHUHN TEMBI

[To3naBarenbHbIE: BEIOOpP Hanbomee

3P PEKTUBHBIX CITOCOOOB PEIICHUS
3a/1a4 B 3aBUCUMOCTHU OT KOHKPETHBIX
ycioBuil. KoMMyHHKaTUBHBIE: yMEHUE
C JOCTATOYHOH ITOJTHOTON M TOYHOCTBIO
BBIPAa)KaTh CBOU MBICIIH B COOTBETCTBUU
C 3aJjauaMu U yCJIOBUSIMU
KOMMYHHUKAaIIUH.

PerynartuBubie: mpuHUMATh U
COXpPAaHATh yueOHYIO 3a/1auy;
CaMOCTOSITENIHHO BBIJIENSTH U
(bopMHUPOBATH 11€J1b; COCTABIISTH IIJIaH U
IIOCJIEN0BATEILHOCTE IEUCTBUMN.

PazButue
CaMOOIPEICIICHHS U
aJICKBaTHOT'O OLICHUBAHUS
CBOMX JIOCTHKCHUI B
MPUMEHEHUH 3HAHUU B
HOBOM CUTyallun

68.0600611eH1e
3HAHUM, TOJTYYEHHBIX
B 9 KII.

Hayuarcs: 06061aTh OCHOBHBIE
MOHATHUS Kypca XuMuu 9 Kiacc

[To3HaBaTeNbHBIE: CAMOCTOSTEIEHO
CO3/1aBaTh aJITOPUTM JIEATEITLHOCTH MTPH
petieHuy mTpooIeM pa3IuIHOTO
XapaxTepa.

KommyHHKaTHBHBIE: POPMUPOBAHUE
COOCTBEHHOTO MHEHWSI U TIO3UIIUH.
PerynsTuBHBIC: yIUTHIBATH
yCTaHOBJICHHBIE ITPABHJIA B
IUTAHUPOBAHHUU U KOHTPOJIE CII0CO0a
pELICHHS; OCYILIECTBIICHUE MTOIIArOBOTO
Y UTOTOBOTO KOHTPOJIS
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