Munucmepemeo obpasoeanin u moredemcno nogumunn Coepinoeexon otracmu
Focyoapemeennoe Srwooxcennoe obieotpasesametsnae yupescoue Ceeporoscron oGracmu
wCeposckun Ko a Ns 2, PEGAUIVIOUAS AORNINMUDOCANNBIE OCHOBHBIE QO EoBpaAIOsameIbse HPOZPANMSBIN

PACCMOTPEHO COTJIACOBAHO NMIBEPAAEHO

Heapsormiecsadi coner Lx0.a000e MCTOQIMECKOE OfeInBeIHe Hupextop L6 L0 Cepancras wronm No

Hporokon MNe 5 Pyroroasmeas MO BB, oo zopa,
O «2%90 a8 2023 1- Tt
poroxax o~ .

or «1‘-_- gf%aym)z:‘ T

Pabouasi nporpamma
y4edHOro npeamera « XHMHI»
AJist 00y yarommxces 5-9 kiaccon

YposeHs 00pa3oBaHma: OCHOBHOE obuiee obpazopanue

r. Cepos

2023 r.



[NHOACHUTEJIbHAA 3AITNCKA

PabGouas mporpammMa 1Mo XUMHUHU JJisI 00YUaAIOMIKUXCS C 3aJIEPKKONA TICUXUUECKOTO
pazButusa (nanee — 3I1P) Ha ypoBHE OCHOBHOro O0IIero 0Opa3oBaHUs COCTaBJIeHA Ha
ocHoBe DenepanbHOro rocylapCTBEHHOIOo 00pa3oBaTEIbHOrO CTAaHJApTa OCHOBHOTO
obmero oopazoBanus (IIpukaz MunuctepctBa npocsemieHus: Poccutickoit denepaiuu
ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHUCTEPCTBOM IOCTHIIMU Poccuiickoit
Oeneparuu 05.07.2021 1., per. Homep — 64101) (manee — ®I'OC O00), DeaepanbHOA
aJanTHPOBAaHHOM 00pa30BaTEIBHON MPOrpPaMMbl OCHOBHOT'O OOIIET0 O0Opa3oBaHMS s
00y4Jaromuxcs ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMU 3JI0POBBsl (yTBEpXkKIEHA MPUKA30M
MunuctepctBa npocsetieHus: Poccutickoit ®enepanun ot 24 HosO0ps 2022 1. Ne 1025),
aJanTUPOBAHHON OCHOBHOHM 00111€00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOT'O OOIIEro
oOpaszoBaHus 00yUarOmMUXCcs ¢ 3aepkKoi ncuxudeckoro pazputus [ bOY CO
«CepoBckass mkosa Ne 2y, IlpumepHoii pabouell mporpaMmbl OCHOBHOTO OOIIEro
oOpa3oBaHus «XuUMHUs» (0J100peHa pelnieHneM (eaepabHOr0 y4eOHO- METOIUYECKOTO
o0beMHEeHUS 110 001IeMy 00pa3oBaHuI0 (TPOTOKOJ OT 15 centsadps 2022 r. Ne 6/22).

OO0umas xapaKTepuCTHKA y4e0HOro npeamMera « XuMus»

VY4eOHbIlt  npeaMeT « XUuMUsH BXOJUT B  TPEeIMETHYI0  00JacTb
«EcrecTBeHHOHay4HbIE TNpeaMeThl». B cucrteMe ecTecTBeHHOHay4HOro oOpa3oBaHMUS
XUMHS KaK y4eOHBIA MpeMeT 3aHUMaeT BaXKHOE MECTO B TIO3HAHUU 3aKOHOB MPHUPO/IHI,
dbopMHUpOBAaHUM HAYYHOH KApTUHBI MHUPA, CO3aHUM OCHOBBI XUMHUYECKHUX 3HAHUM,
HEOOXOJMMBIX ISl TOBCEIHEBHON >W3HM, HABBIKOB 370POBOTO M 0E30MacCHOTO IS
YyelioBeKa W OKpYyXaloled ero cpeasl oOpaza KU3HU, a TakKe B BOCIHTAHHUH
3KOJIOTUYECKON KYJIbTYPHI.

VYcenemHocTh M3y4eHUs XUMUU CBA3aHA C OBJAJECHUEM XUMHUYECKUM SI3BIKOM,
coOmoieHueM TpaBuUil  O6e30macHOM paboOThl TIPH  BBIMOJHEHHH  XHMHYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€M XHUMHUU C IPYTHMMHU HpEeAMETaMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKIIOYaET B €0 OCHOBBHI HEOPTAaHUYECKOW U OPTraHUYECKON XUMUHU.
['maBHOI naeel mporpaMMsl SBJISIETCS CO3JaHre 0A30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUM
M0 XMMUU, BBIPAKEHHBIX B (pOpMe, COOTBETCTBYIOIICH BO3PACTY OOYYAIOMIMXCS M HMX
0COOBIM 00pa30BaTEILHBIM TOTPEOHOCTSIM.

B conepxaHnu JaHHOrO Kypca MpPEACTaBIEHBI OCHOBOIOJATAIONIME XUMUYECKUE
TEOPETUYECKUE 3HAHWs, BKIIOYAIOMIME W3YyYEHUE COCTaBa M CTPOECHHUSI BEUIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPO€HHUS, IPOTHO3UPOBAHHE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MTPEBPAIICHUN U MyTEN YIPABICHUSI UMU
B LIEJISIX MOJIYYEHHUS BEIIECTB U MAaTEPUAIIOB.

TeopeTnueckyro OCHOBY M3yYEHHUSI HEOPTaHUYECKOW XHUMUHU COCTABISET aTOMHO-
MoJIeKyJsapHOe yueHue, [lepuonnueckuii 3akon [[.1. MeHneneeBa ¢ KpaTKUMHU



CBEICHUAMU O CTPOCHUHM aTOMa, BHUJIAX XHUMHUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEAKIIH.

B u3yueHun xypca 3HaUMTENbHAS POJIb OTBOJAMTCS XUMHYECKOMY SKCIIEPUMEHTY:
MPOBEJACHUIO TMPAKTUYECKUX U JTA0OpaTOPHBIX pabOT, OMHCAHUIO PE3yJIbTaTOB
YUYEHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHUI0O HOPM U MpaBuil 0e30macHOM paboThl B
XUMUYECKOU J1ab0opaTOpHHU.

Peanuzanus nanHo# nporpaMmsl B mpolecce 00ydeHus: MO3BOJIUT 00yUaroIIuMCs
¢ 3IIP yCBOUTH KITIOUEBBIE XUMUUYECKHE KOMIIETEHIIMU U MOHATH POJIb U 3HAUCHUE XUMUH
Cpeau Ipyrux HayK O MpUpoOJE.

N3ydenne xumuu crocoOCTBYET (HOPMUPOBAHUIO Y OO YHAIOITUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOEHUIO OOIIEHAYyYHBIX METOJOB (HAOJIOJICHUE, W3MEpPEHHUE,
IKCTIIEPUMEHT, MOJICIIMPOBAHKE), OCBOCHUIO MPAKTUUYECKOTO MPUMEHEHHS Hay4YHBIX
3HAHUM, OCHOBAaHHOI'O Ha MEXKIPEIMETHBIX CBA3SX C NpeaMeTaMu « OKpyKaromun
mMupy, «dusukay, «buonorusy, «['eorpadus», «Martematuka» u hopmMupyer
KOMITETCHITUH, HEOOXOAUMBIE JIJIsl IPOI0JKEHUST 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX
HayK.

N3yuenne xumuu crnocoOCTByeT pa3Butvio y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOT'O  BOOOpakeHusl, (QYHKIIMOHAJIBLHOW  T'PaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh M KPUTHYECKH aHAJIU3UPOBATh HHGOpPMAIIUIO, MPEJACTaBICHHYIO B
paznuuHbIX opMax. 3HAUUMOCTh TMpPEAMETa JJisi Pa3BUTHUS JKU3HEHHOM KOMIETEHIIUU
oOyuaromuxcsa ¢ 3[IP 3akmioyaeTcss B yCBOGHMM OCHOBBI XMMHUYECKUX 3HAHUH,
HEOOXOJMMBIX JJIsi TOBCEIHEBHOW >KHU3HHU; HABBIKOB 3JJ0POBOTO W 0E€30IMACHOTO IS
YeJloBeKa U OKPY’KalollIel ero cpeipl odpasza >KU3HHU; (OPMUPOBAHUHU IKOJIOTHUECKOM
KYJIbTYPBI.

[Iporpamma oTpakaer coaepx)aHue OOydeHHs MpeAMETy «XHUMHS» C Y4eTOM
0co0BIX 00pa3zoBaTenbHbIX MOoTpeOHOCTeN oOyuatomuxcs ¢ 3[1P. OBnanenue ydeOHBIM
npeaMeToM «XUMUsS» MPENCTaBISCT OMPEACIICHHYIO TPYIHOCTh JUIsl OOYyYaromMXCs C
3I1P. D70 CcBsA3aHO ¢ OCOOCHHOCTSMH MBICITUTEIBHON JEATEILHOCTH, MMEPUOTUNISCCKIMU
KoJIeOaHUSIMH BHUMAaHHUSI, MAJIbIM 00BEMOM TMaMsITH, HEJIOCTATOYHOCTHIO OOIIEro 3amaca
3HAHUM, MOHUKEHHBIM MO3HABATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM pEUEBOrO
pa3BUTHAL.

JIns mpeononeHus TPYOHOCTEH B HM3YYEHHHM Y4YeOHOro mpeameTra «XUMHS»
HeoOXoMMa ajganTaius o0beMa M XapakTepa y4eOHOro MaTepuaia K MO3HABATEIbHBIM
BO3MOHOCTSIM JaHHOW KaTeTOpHH OOYYaroIIMXCSA, Y4eT MX OCOOCHHOCTEH pPa3BUTHUS:
UCIIOJIb30BAHUE  QJITOPUTMOB, BHYTPUIPEAMETHBIX U  MEXIPEAMETHBIX  CBS3€il,
MOCTENEHHOE YCI0KHEHHUE U3yd4aeMOro MaTepraa.

[Ipy w3ydyeHHH XUMHUH HEOOXOJUMO OCYIIECTBIATH B3aUMOJACHCTBHE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTnueckuidi MaTepuang pPEeKOMEHAYETCS M3y4aTh B IMPOLECCE MPAKTUUECKOU
NEATENbHOCTU. BO3MOXKHO BBIJIETIEHHE OTAENBHBIX YPOKOB Ha PEUICHUE 3a7a4 B CBSA3U CO
CJIOKHOCTBIO aHanu3a Tekcta oOyvatomumucs ¢ 3IIP. Oprannueckoe eauHCTBO
MPAKTUYECKON U MBICIUTENBHON AESATENbHOCTH OOYyYalolUXCd HAa YpPOKaX XUMHUHU
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHUIO 0A3UCHBIX XMMUYECKUX 3HAHUU U
ymeHuil. Oco0oe BHUMAaHHUE MPU U3YUYECHUH XUMHUH YICISETCA U3YUYCHHIO «CKBO3HBIX)»
MOHATUN U (POPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHUSI MaTepUala.
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Hean u 3axa4u M3y4yeHus y4eOHOro npeamera « XuMH»

[lenu w 3amaud aKkTyaJu3UPOBaHbI C Y4YE€TOM HOBBIX MPUOPUTETOB B CHUCTEME
OCHOBHOTO 00mIero o0pa3oBaHUs, HANPABIEHHOCTH OOy4YeHUS HAa pa3BUTUE U
caMOpa3BUTHE JIMYHOCTH, (QOpPMHUpPOBaHHE €€ UHTEUIEKTa W OOIIed KyJIbTYpBHl.
OOyueHne YMEHHUIO YYUThCSI M TMPOJOJDKATh CBOE OOpa3oBaHUE CaMOCTOSITEIBLHO B
HACTOSIIEE BpeMs SIBIACTCS OJHOM W3 BaKHEHIUX (YHKIUMN y4eOHBIX MPEIMETOB, B
TOM YHCJIE U «XUMUNY.

s obyuarontuxcs ¢ 3P, Tak ke, Kak W JJIS HOPMATUBHO Pa3BUBAIOLIUXCS
CBEpPCTHUKOB, OCBaMBaIOIINUX OCHOBHYIO o0pa3oBaTeIbHYIO porpaMmmy,
JTIOMUHHUPYIOIEe 3HaUeHUE MPUOOPETAIOT TaKKE yeiu, Kak:

* (GopMUpPOBaHHME  HWHTEJUICKTYaJdbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CaMOCTOSITEILHOMY  TMPUHITHIO  PEIICHUH, CHOCOOHOM
a7IanITUPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBUSAM KU3HH;

" HaNpaBJIEHHOCTh OOYYECHHUS HAa CHUCTEMAaTUYeCKOE€ NPHOOIICHHE YYalluXcs K
CaMOCTOSITEJIbHON IMO3HABATEIBHOW JEATEIbHOCTU, HAYYHBIM U TMPAKTUUYECKUM
MeToJaM TO3HaHUs, (POPMUPYIONIUM MOTHBAIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUU,

= o0ecreyeHue yCcaoBUl, CHIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYAIOIIUMHUCS OTBITA
pa3Hoo0Opa3HOM NeATeIbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB
(KJTI0YEBBIX KOMIETEHIIMHI), UMEIOINX YHUBEPCAIbHOE 3HAUYCHUE JJI PA3TMUHbIX
BUJIOB JE€ATEIbHOCTH;

* ¢dopMHUpOBaHUE YMEHUI OOBSICHATH U OLIECHUBATD SIBJICHUSI OKPY>KAIOIIEr0 MUpa Ha
OCHOBAHUU 3HAHUU U ONBITA, IOJYYEHHBIX IPU U3YUECHUU XUMUU;

* (QopMupoBaHHEe y OOYyYAIOUIUXCS TYMAaHUCTHYECKUX OTHOIIECHWUN, MOHUMAHMUS
[IEHHOCTH XUMUYECKUX 3HAHUN ISl BRIPAOOTKHU IKOJIOTHYECKH IEIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYAOBOW JAESITENBHOCTH B IEJSIX COXpPAaHEHHUS CBOETO
340POBbSI U OKPYKAIOIIEW NIPUPOJHOU CPEIBL;

" pa3BUTHE MOTHBAIMKM K OOYYEHHUIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO H
CAaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHs OOIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO( WISl M HANIPABICHHOCTH JATbHEHUIIIETO
00yJeHHUS.

Kypc HampaBieHn Ha pelieHHe CIEAYIOUIUX 3a0ai, OOSCIEUYHBAIONIUX pPEaTU3aINIo
JUYHOCTHO-OPUEHTUPOBAHHOTO U JIESITEIbHOCTHOTO MOAXOJ0B K OOYYEHHIO XUMHH
obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 0011IeTO 00pa30BaHUS:

* (GopMupoBaHHE TIEPBOHAYATIBHBIX CHUCTEMATU3MPOBAHHBIX TMPEJICTABICHUN O
BEILIECTBAX, HMX NPEBpPALICHUAX M MPAKTUYECKOM MPUMEHEHUH; OBJIAJCHUE
MOHSATUWHBIM annapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUH;

" 0CO3HaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAyKH KakK 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUUECKUX MPEBPAIICHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBBI MHOTHX SIBJICHHH >XMBOM M HEXHUBOU
MPUPO/IbI; YTIyOJIeHUE MPeICTaBICHUN O MaTEPUAIIbHOM €IMHCTBE MUPA;



" OBJIQJICHHE OCHOBAMH XMMHMYECKOW I'PaMOTHOCTH: CIOCOOHOCTBIO aHAJIU3UPOBATh
1 0O0OBEKTHBHO OLIEHWBATh KU3HEHHBIC CUTYAINH, CBA3aHHbBIE C XUMUEH, HABBIKAMH
0e3omacHOro oOOpallleHHsl C BEIIECTBAMH, HCIOJb3YEMbIMU B IOBCEIHEBHOU
KU3HU; yYMEHHEM aHaJIM3UpOBaTh W IUIAHHPOBATH JKOJOTHYECKH Oe30MacHoe
MOBEJICHUE B IIETISTX COXPAHEHUS 3/I0POBbS U OKPY’KAIOIIEH CPeIbl;

* (popmupoBaHHEe yMEHMII yCTaHABIMBATh CBSI3U MEXIy peanabHO HAOIIOZaeMBIMU
XUMAYECKUMHU SIBICHUSMHU M TPOIECCAMH, MPOUCXOIAIIUMU B MHKPOMUPE,
OOBSICHATh TPHUYMHBI MHOTOOOpA3Wsl BEIIECTB, 3aBUCUMOCTb HX CBOWMCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTh IPUMEHEHHSI BEIIECTB OT X CBOICTB;

" IPUOOPETEHUE OMBITa MUCTOIB30BAHUS PA3UYHBIX METOJIOB M3yYCHUS BEIECTB,
HaOIOZICHNSI 32 WX TPEBPAIICHUSAMH TPHU MPOBEICHUN HECIOKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCITIOJIb30BaHUEM JIAOOPATOPHOTO 00OPYAOBAaHUS U TPUOOPOB;

* (popmupoBaHHE MpPENCTaBICHUI O 3HAYCHUM XHUMHYECKOH HAYKH W PEIICHUH
COBPEMEHHBIX JKOJIOTUYECKUX TpoOJeM, B TOM YHCIE B MPEAOTBPAIICHUU
TEXHOTEHHBIX U KOJIOTHIECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aJaANITAMM Y4e0OHOI0 MATEpPHAJIa N0 XUMHH

OOyueHne y4uyeOHOMY MpPEIAMETy «XHUMHS» HEOOXOIUMO CTPOUTH Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBHM JIJI1 YCBOEHHUsS MPOTrPaMMHOTO MaTepuayia 0Oy4arolIUMUCS C
3IIP. Bbonbinoe BHMMaHHE MOJDKHO OBITh YIEIEHO OTOOpY Yy4deOHOro marepuana B
COOTBETCTBHUHM C MPUHIIUIIOM JIOCTYIMHOCTH MPH COXPAaHEHUH 00111ero 0a30BOr0 YpOBHS.
OH J10JKEH MO CoJIepKaHuI0 U 00beMy OBITh aIaTUPOBAHHBIM 151 oOyyatoutuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa3oBaTeIbHBIMU MOTPeOHOCTIMU. ClenyeT 00JIeTYUTh
oBlaieHne wmatepuanoMm ooOyuaromumucs ¢ 3[IP mocpencTtBoM ero eTajibHOTO
OOBSCHEHUS C CHCTEeMAaTHYECKUM IIOBTOPOM, MHOTOKPATHOW TPEHUPOBKOW B
OPUMEHEHUH 3HAaHUW C KCIOJb30BAHUEM IPUEMOB AITOPUTMHU3ALMU U BHU3yaIbHBIX
OTI0p, 00y4YEHUs CTPYKTYPUPOBAHHUIO MaTepHaIa.

bonpiioe 3HaueHWe ISl MOJHONEHHOTO YCBOGHHUS y4yeOHOrOo MaTephalia MMEeT
ornopa Ha MEXIPEIMETHBIE CBS3U BOIPOCOB, M3YYAaE€MbIX B JAHHOM Kypce€, C TaKUMH
yaeOHbIMu TpenMmeramu  Kak «['eorpadus», «®Pusuka», «buomorus». Ilo3Bomsis
paccMaTpuBaTh OJWH M TOT >K€ YYEeOHBIH MaTepual C pa3HbBIX TOYEK 3pPEHUf,
MEXIPEIMETHBIE CBS3M CIOCOOCTBYIOT €r0 Jy4IIEMYy OCMBICICHHIO, 00JIee MPOYHOMY
3aKPEIJICHUIO MOJYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHM.

[Ipy moOATOTOBKE K YpOKam Yy4YUTENb JIOJDKEH MPEeaycCMOTpPeTh (HhOPMUPOBAHHE Y
oOydJarommxcs YMEHUN aHaTu3UpOBaTh, CPABHUBATH, 0000IIaTh M3ydaeMblii MaTepHal,
IUTAHUPOBATh TMPEACTOSANIYI0 PabOTy, OCYIIECTBISATH CaMOKOHTpPOib. HeoOxomumo
MOCTOSIHHO ~ CJICINTh 32 TMPaBUJIBHOCTHIO pPEYeBOr0 OQOpPMIICHUS BBICKA3bIBAHUH
obyuarommuxcs ¢ 3I1P.

B cBsi3m ¢ 0COOEHHOCTSIMU TIOBEJEHUSN HesITeNbHOCTH oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTh) HEOOXOAMM  CTPOXKAWUIIUK  KOHTPOJIb
cOOJIIO/ICHUST TIPABUJT TEXHUKU O€30MAaCHOCTH MPU MPOBEICHUH J1a0OPaTOPHBIX paboT B
XUMUYECKOM KaOUHETe.



Buasbl nesarenbHoctu odyyawmuxcs ¢ 311P, o0ycioBiieHHbIE 0CO0bIMU
0o0pa3oBaTeIbHBIMHU MOTPEOHOCTSIMHU M 00eCIIeYUBAKIINE OCMBICJICHHOE OCBOCHH e
coep:KkaHNuH 00pa30BaHUA 110 NpeaAMeTy «XUMH»

Copnepxanue BUIOB jesTeNbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax xumuu
onpejensieTcss UX 0coObIMH 0Opa3oBaTeNbHBIMM NOTpeOHOCTAMH. [lomMHMO MIMPOKO
ucnonb3dyemblx B OOIT OOO o6mux ans Bcex oOydarouuxcsi BUAOB JEATEIbHOCTH
ClIelyeT YCWINTh BHUJAbl JI€ATEIbHOCTH, CHeUu(UUHbIE [UIsi JAHHOW KaTerOpHUH
oOyJaroumxcs, A1 00ECIEeUeHUs] OCMBICIEHHOIO OCBOEHUS COAEpkKaHMUs 00pa3oBaHUS
N0 TpPEeIMETy: YCWICHHE NpPEeIMETHO-PAKTUYECKON NEATEIbHOCTH C aKTHUBU3ALMEH
CEHCOPHBIX CHCTEM; 4YepelOBaHHE BHUJOB JCATEIbHOCTH, 3aJEHCTBYIOUIUX pa3InYHbIC
CEHCOPHBIE CHUCTEMBI; OCBOCHHME MaTepuayia C ONOpPOil Ha aJrOPUTM; «IOLIArOBOCThY B
U3y4YeHUH MaTepuaia; HCIOIb30BaHUE JOMOJIHUTENbHON BU3YyalbHOW OMOpPHI (IJIaHBI,
o0paslibl, CXeMbl, 1A0JIOHBI, OMOpHbIe Ta0IuIBl). [ pazsutus y odydaromuxcs ¢ 311P
YMEHHUS JieNaThb BbIBOABIL, (OPMUPOBAHHUATPAMOTHOTO PEUEBOrO  BBICKA3bIBAHUS
HEOO0X0/MMO HCHOJIb30BaTh OINOpPHbIE ciaoBa W Kiumie. Ocoboe BHHMaHUE ClEoyeT
yIeTUTh OOYYEHHIO CTPYKTYPUPOBAHMIO MaTepuaja: COCTaBJICHUE PUCYHOUHBIX W
BepOaJbHBIX CXEM, COCTaBJI€HME TalOJIML, COCTaBJIeHHWE Kilaccupukauum ¢
0003HaYE€HHBIMH OCHOBAHUSAMH IS KJIaCCU(PUKALIUY U HATIOJIHEHHUE UX PUMEpPaMU U Jp.

Hnst obyuarouuxcst ¢ 3IIP cymiecTBEeHHBIMHU SIBISIIOTCS TPUEMBbl  pabOThI C
JEKCUYEeCKMM MaTepuajioM 1o mpexnMery. [IpoBoaurcs cnenuanbHas pabota 1O
BBEJICHUIO B AaKTHBHBIA CIIOBaph OOYYAlOIIMXCS COOTBETCTBYIOLIEH TEPMUHOJOTHUU.
N3y4aemble TEpMHUHBI BBOZSTCS Ha IOJIMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3yaJbHas
HOJAEPAKKA, AITOPUTMBI pabOThI C ONPEEIEHUEM, ONIOPHBIE CXEMBI Ul aKTyalln3aluu
TEPMHUHOJIOTUU.

MecTo y4eOHOro npeamera «XuMHus» B y4eOHOM IJIaHe

B coorBerctBum ¢ ®enmepanbHbIM  TOCYAApPCTBEHHBIM  00pa30BaTEIbLHBIM
CTaHJAPTOM OCHOBHOTrO 00Iero oOpa3oBaHusl y4eOHBIA MpeaMeT «XHUMHS» BXOJUT B
MPEIMETHYIO 001acTh «EcTecTBeHHO-HAay4IHBIC IIPEAMETHI» U SIBISETCS
00s13aTeITbHBIM JIJIS1 U3YUCHUS.

VYyeOHbIM T1aHOM Ha €€ u3ydyeHue oTBeAeHO 136 yueOHbIX 4acoB — Mo 2 4. B
Heaelo B 8 1 9 KiraccaXx COOTBETCTBEHHO.



COAEPKXAHHUE YYEBHOI'O ITPE/IMETA «XUMMUA»

8 KVIACC

IlepBoHayanbHbIE XMMUYECKHE OHSATHUS

Tpenmer xumun. Pois xumuu 6 xcusnu uenosexa'. Tena n Bemectsa. OuMuecKue
CBOMCTBA BELIECTB. ATperaTHOE COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. Yucteie
BemiecTBa u cMecu. CriocoObI pasnenenus cMmeceil. [IpaBuna 6e3omacHoro odpaiieHus ¢
BEILIECTBAMU U JIAOOpaTOPHBIM O0OpyAOBaHUEM. [lowamue o memooax NO3HAHUS 8
XUMUU.

ATOMBI M MOJIEKYJbl. XUMUYECKUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) XUMHYECKUX
aneMeHTOB. OTHOCHTENIbHASI aTOMHAasi Macca. [IpocTbie U cloKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIpDHOE YUEHHE.

Xumuueckas ¢opmysna. BaneHTHOCTP aTOMOB XUMHYECKHUX JIIEMEHTOB. 3aKOH
nocmosncmea cocmasa ewecms. OTHOCUTENbHAs MOJIEKyJisipHas macca. MaccoBas
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

dusnueckne M XUMHYECKUE SsBJICHUS. XuMmudeckas peakuus. [lpusHaku
XUMUYECKUX peakluil. YpaBHCHUS XUMHUYECKHX pPEaKIUi. 3aKOH COXpaHEHUS MacChl
BemiecTB. Knaccudukamus XMMHUECKMX peakiil  (COeNMHEHHUs, Ppa3lIoKeHUS,
3aMelleHus, o0OMeHa).

XUMHUYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOUW MOCYI0#, ¢ IpaBHIIaMH
paboThl B J1abopaTopuu W MpuéMamMu oOpalleHus C Ja0OpaTOpHBIM 00OpPYAOBaHUEM;
U3y4YeHHE U ONucaHue (PU3NYECKUX CBOWCTB OOpa3lOB HEOPTaHMYECKHX BEIIECTB;
Habmoienne pu3nyeckux (TMiaBjieHue BOCKa, TastHUE JbAa, paCTUpAHUE caxapa B CTYIKE,
KUTICHUE ¥ KOHACHCAIUS BOJbI) M XUMHYECKUX (TOPEHHE CBEYH, MTPOKAITMBAHUE METHOMN
IIPOBOJIOKH, B3aWMOJICHCTBUE Meja C KHUCJIOTOH) SBJICHWM, HAOIIOCHUE U OIHUCAHUC
NPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIUU (pa3ioKeHue caxapa, B3auMOJICHCTBHE
CEPHOM KHCIIOTHI C XJIOpUIOM Oapus, paznokerue ruapokcuna meau (I1I) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kejeza ¢ pacTBopoM conu Menu (I1));u3ydenue cmocoOoB pa3aeineHus
cmeceid (C TMOMONIBIO MarHuTa, QWIHTPOBAHWE, BHIAPUBAHUE, JAUCTHIUISAIUA,
xpomatorpadus), MPOBEJACHUE OYMCTKH TOBAPEHHOW COJIM; HAOJIOJCHHE M OMUCAHUE
pEe3yJbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUSI MaccChl;
CO3JIaHHUE MOJIEIEN MOJIEKYJ (IIapOCTEP>KHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech raszos. CocraB Bo3ayxa. Kuciopog — 3J€MEHT M IpOCTOE
BellecTBo. Haxoxknenue kucinopoja B npupoje, Pu3nueckue U XMMUYECKUE CBOMCTBA.
Peakuuu ropeHus mpocThiX M CIOXKHBIX BellecTB. CrocoObl MOMYYEHUs KUCIOpPOJa B
nabopatopuu u npomviuiienHocmu. llpumenenue xuciopona. Ilonstue o0 oxcumax.
KpyroBopot kucnopomaa B npupoje. 0301 — aniomponuas Moougukayus KUciopood.

Tennogoii 2¢pghexm xumuueckou peakyuu, mepmMoxumMuiecKue ypasHenus, 3K30- U
SHAOTEPMUYECKUE PEAKIMH. Tonaugo: yeonv u meman. 3azpasnenue 6030yxXa, yCuieHue

T
3Z[CCL 1 Jajiee KypCuBOM 0003HaYEHbI TEMbI, U3Yy4YCHUC KOTOPLIX MPOBOAUTCA B O3HAKOMHUTCIIBHOM IIJIAHC. Henaror
CaMOCTOSATCIIBHO OIPCALCIIACT o0BeM n3y4acMOro Marepuala.
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NAapHUK08020 2¢hhexma, paspyuieHue 030H08020 CJOS.

Bonopon — snemeHT u mpocTtoe BemectBo. HaxoxkaeHue Bogopoaa B MpUPOJE,
dbu3nYecKue U XMMUYECKHE CBOMCTBA (HA MpUMEpPE B3aUMOJICUCTBUSI C HEMETANIAMU U
OKCHJIaMH METAJJIOB), MPUMEHEHUE, cnocobbl noydenus. [loHsITHE O KUCIIOTaX U COMSX.

KomnuectBo BemectBa. Monb. Mossipaas macca. 3akoH ABorazapo. MoJsipHbII
00BEM ra3oB. PacueTsl no xumuueckoi popmyiie. Pacuersl MaccoBOi 1071 XUMHUYECKOTO
AJIEMEHTa B COCIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJIIPHON MAcCChl, MOJISIPHOTO 00beMa

ra3zoB. Pacu€Tsl 10 XUMUYECKUM YPaBHEHUSM.

Quzuueckue ceoticmsea 600vl. Bona. Ee coctaB, cTpoeHue U MoJieKylbl. Boda kak
pacmeopumens. PacTBOpbL. [lonamue O HACOLIWEHHLIX U HEHACLIWEHHBIX PACMEOPax.
Ilouamue pacmeopumocmu eewecmé 6 6ode. PacyeT MaccoBOW JIOJM BEIIECTBA B
pacTtBope (NpoIleHTHAss KOHIIGHTpalus). MaccoBas [0Js BeliecTBa B PacTBOpE.
Xumuueckue ceoticmea 600bl (pasnoxcenue, peakyuu ¢ HAmpuem, OKCUOOM KaTbyus,
oxcuodom cepwvl (IV) peaxyuu c memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Ionamue 06 ocnosanusix. Ponb pacmeopoé 6 npupooe u 6 scusznu uenosexa. Kpyeogopom
600bl 8 npupooe. 3arpsi3HEHUE TPUPOTHBIX BoI. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Baxneitimue  kimaccel — HeopraHmyeckux — coenuHeHud.  Kiaccuduxanus
HEOpraHuueckux coeauHeHut. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIC, amgomepHbie, Hecoleobpazyruue - Ha npumepe okcuoa yaiepooa (Il) u
oxcuoa asoma (Il1)), nomenxnamypa. I[lonyuenHue u XUMHUYECKHE CBONCTBA OKCHJIOB
(B3auMopeiicTBUe C BOJOHM, KucioTamu, Ienodamu). OcHoBanus. Krnaccudukarus
OCHOBAaHHUM: WIENOYM M HEpacTBOpUMbIE OcHOBaHMs. HoMeHKIaTypa OCHOBaHMM.
@u3znuecKkue M XUMUYECKHE CBOWCTBA OCHOBAHMM (B3aMMOJEHCTBUE C OKCHUIAMHU
HEMETAJIOB, KUCJIIOTaMU, CONIAMU). [lonyuenue ocHo8anul.

Kucnotsi: coctaB, kinaccudukaiysi, HOMEHKIATYpa, (pU3NYecKue U XUMHUYECKUE
CBOMCTBa (B3aMMOJEHCTBUE C METANIAMH, OCHOBHBIMH OKCHJAMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJISTHOM U CEPHOM KUCIOT), cnocobsl noiyyenus. Pan akTHBHOCTH
metauioB H. H. beketoBa. Conu (cpegHue): HOMEHKIaTypa Cojied, cnocobwl noayueHus,
B3aUMOJEHCTBHE COJIEN C METalaMu, KHUCIIOTaMU, IEJI0YaMHU U COJIIMU, IPUMEHEHUE.

[Torsitue 00 aM@oTepHBIX THAPOKCHUIAX (Ha TpUMEpe IWHKA U QIIOMUHUSI):
Xumuyeckue ceoucmea (83aumooeticmaue ¢ KUCIOmMamuy U weiouyamu, pa3ilodxceHue npu
Hazpesanuu) u noyyeHue.

['enernueckass cCBs3p MEXAy KllacCaMd HEOPraHWYECKUX  COCIMHEHUM.
['eneTnueckue psiibl.

XHUMUYECKUN SKCTIEPUMEHT: KAYECTBEHHOE ONPEAECICHUE COAEPKAHUSI KUCI0pOIa
B BO3/yXe; MOJIYYCHHE W U3YUYCHHE CBOWCTB KHCIOpOa; HAOIIOIeHNE B3aNMOICHCTBUS
BEILIECTB C KUCIIOPOJOM U YCIOBUS BOZHHUKHOBEHHMS U MPEKpalleHus: ropeHus (moxapa);
03HAKOMJICHHE C 00pa3liaMu OKCUOB M ONMCAHHE UX CBOMCTB; MOJYyYCHUE U U3yUYCHHE
CBOMCTB BOJIOpOJia (TopeHue); HaOMoAeHUEe 00pa3IoB BEIIECTB KOJIWYECTBOM | MOJIb;
HCCIIeIOBAHUE OCOOEHHOCTEH pacTBOPEHHMSI BEUIECTB C PA3IUYHON pPacCTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO BELIECTBA;
B3aUMOJICHCTBHUE BOJBI C METAJIJIAMU (HATPUEM U KaJbI[MeM) (BO3MOKHO MCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB); OIpEJEICHUE pPACTBOPOB KHUCIOT U IIEJIOYe C MOMONIBIO
WHJIMKaTOPOB; UCCIIEIOBaHKE 00Pa3ll0B HEOPTaHMYECKUX BEIECTB PAa3IMYHbIX KJIACCOB;
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HaOJIOICHNE W3MEHEHHS OKpPAaCKM HHAMKATOPOB B pacTBOpPAaX KHCIOT MU IIEJIOYel;
n3yueHue B3auMmojencTBus okcuaa meau(ll) ¢ pacTBopom cepHON KHMCIIOTHI, KUCIOT C
METAJUIAMH, PpEAKUMH HEeUTpaIu3aluy; IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOIO METalIa APYTUM U3 pacTBOpa COJIM; PELIEHUE DKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe « BakHenIne Ki1acChl HEOPraHMYECKUX COCTUHEHUI.

Hepuoanuyeckui 3akoH u Ilepuoanyeckas cucrema

xummnuyeckux 3jeMeHToB /I. U. Menaeneea. CTtpoeHue aroMoB. XMMHUYECKAast

cBsi3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIINHU

[lepBbie OMBITKY KJIaCCU(PUKAIIUU XUMUYECKHUX IeMeHTOB. [loHsTHE O rpymmax
CXOJTHBIX JIEMEHTOB (IIIEJIOYHBIE U MIETOYHO3EMETbHbBIE METAJIJIbI, TaJIOT€HBI, HHEPTHHIC
rasbl). Dnemenmol, KOMopwvle 00pa3yom am@omepHvle OKCUObL U 2UOPOKCUOBL.

[Tepuonnueckuii 3akoH. llepuoamyeckas cucremMa XUMHUYECKHX JJIEMEHTOB
. . MenneneeBa. Koporkonepuonnast u orunnonepuoonas dopmbl Ilepuoanueckoit
cucTeMbl Xumuueckux 3meMeHToB [l. M. Menaeneesa. [lepuoasl u rpynibel. @u3ndecKuii
CMBICJI TOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI AJIEMEHTA.

Ctpoenne aromoB. CocTaB aTOMHBIX sifiep. M3omonvl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHYECKUX 3JIeMeHTOB [lepmoamdeckon
cucrembl JI. WM. MengeneeBa. XapakTEpUCTUKA XUMHUYECKOTO 3JIEMEHTAa MO €ro
nonoxeHuto B [lepnoanueckon cucreme J[. 1. Menaeneena.

3akoHomepHOCU USMEHEHUsI CBOUCME INEeMEHMO8 MANbIX Nepuoodo8 U 2l1A6HbIX
noocpynn, 8 3Aa8UCUMOCMU OM  AMOMHO20 (NOpA0K06020) HoMepa 3IHaueHue
Ilepuoouueckozo 3axkona u Illepuoouyeckoll cucmemvl XUMUYECKUX D]IeMEHMO8 O.Jid
passumus Hayku u npakmuxu. /1. U. Menoenees — yuéHulil u epaxcoanum.

Xumuueckas cBA3b. KoBaneHTHast (NOJIApHAasT W HEMOJSIpHAsi)  CBSI3b.
AnexmpoompuyamenbHOCHb AMOMO8 XUMU4ecKux 21emenmos. IoHHas CBS3b.

Crenenp oxuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHUCJIEHUS U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMHUYECKU OKCIEPUMEHT: H3y4YeHHE OO0pas3loB BEHIECTB METANIOB U
HEMETAJIJIOB; B3aMMOJEHUCTBUE THAPOKCUAA IIMHKA C PAacTBOPAMH KHUCIIOT U IIEJIOYEH;
MIPOBEJICHUE ONBITOB, WILUTFOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiny pas3ioKeHHs], COSTUHEHUS ).

Me:xknpeaMeTHbIe CBA3H

Peanuzanusa MeXNpeIMETHBIX CBSI3€HM MpU M3YYEHUHM XHUMHUU B 8§ Kiacce
OCYILIECTBIISIETCS] YEPE3 UCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHbIX MOHATUHM, TaK
U TIOHATUH, SBJISIOIMIMXCS CHCTEMHBIMU [JII OTHEIBHBIX IPEIMETOB ECTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHSATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHanmW3, CUHTE3, KiIaccupukanus, MNePUOAUIHOCTh, HAOIIOJACHUE, DJKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, WU30TOIIHI,
pPaaMOaKTUBHOCTh, MOJEKYJa, »JJIEKTPUUYECKUN 3apsij, BEIIEeCTBO, TeJo, O0bEM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, (U3MYECKUE BEIMYUHBI, €JUHULIBI U3MEPECHMUS,
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KOCMOC, TJIaHEeTHI, 3BE3/1b1, CoHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/bI, MTOJIE3HBIE
HCKOTIaeMbI€, TOTUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO H XUMH4YECKas peakus

Ilepponnueckuil 3akoH. llepuommyeckas cucremMa XUMHYECKUX JJIEMEHTOB
J. WU. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KAJIbIUA U UX COCIMHEHUN B
COOTBETCTBUHM C MOJOKEHUEM BJIEMEHTOB B Ileproanueckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

CtpoeHue BemiecTBa: BHUJBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3A8UCUMOCMb CEOUCME B8eujecmea Om Mmuna KpUCmaiiudeckou peuémku u
8UOA XUMUYECKOTU CBA3U.

Knaccuduxaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOIHAS U
TpUBUAJIbHAS). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM Kilaccam
HEOPraHWYECKUX COCIMHEHUM, TeHETUYECKas CBA3b HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XuMHUUeCKUX peakiuil 1Mo pa3InyHbIM MpHU3HaKaM (M0 YUCITY H
COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3G (DEKTy, 0 M3MEHEHHIO
CTeNeHEel OKHUCIEHMS] XHMHUYECKHX OJJIEMEHTOB, [0 00pamumocmu, no Y4acmuio
Kamanuzamopa). IK30- U SHIOTEPMUYECKUE PEAKINU. TepmoxumuyecKkue ypasHeHus.

Ilonamue o ckopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
HeobpamumMblX Xumudeckux peakyusx. Ilonamue o 2oMO2eHHbIX U 2emepOoceHHbIX
peakyusx. Ilonsmue o xumuueckom pagnosecuu. Cmewjenue Xumuiecko2o pagHo8ecCuUsl.
Daxmopul, eruAlOwWUe HA CKOPOCMb XUMUYECKOU peakyuu U NOJIOHCEHUe XUMUUECKO20
pasHosecusl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON peakunu. CocTaBlieHHEe YPaBHEHUN OKHCIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIB30BAHUEM METOA 3JIEKTPOHHOIrO OanaHca.

Teopust PMEKTPOIUTUYECKON TUCCOLUMALMU. DIEKTPOJIUTHYECKAsT THUCCOLUALIMS.
DNEKTPOIUTHI U HENEKTPOIUTHI. KaTHOHbBI, aHMOHBL. Mexanuzm ouccoyuayuu eeuecma
C PA3IUYHLIMU UOAMU Xumuyeckou ceazu. [lonsmue o cmenenu ouccoyuayuu. CUIbHBIE
U c1a0bIe DIIEKTPOJIHUTHI.

Peakiiuu monHoro oOMeHa. YCiIoBUSI MPOTEKAHUS PEaKIMii MOHHOTO oOMeHa J0
KoHIAa. [lonHBIE M COKpalI€HHBIE NOHHBIE YPABHEHHS PEaKUni. XHUMUYECKUE CBOMCTBA
KHUCJIOT, OCHOBaHMW U COJIM B CBETE€ MPEACTaBICHUU 00 >SIEKTPOIUTUYECKOU
mucconuanun. Cpena pactBopa. KauecTBEeHHblE peaklMd Ha KAaTUOHbI U AHUOHBIL:
XJOpHuI-, OpoMun-, WOAMI-, Cyiabdar-, kapOoHAT-, cwiIHMKaT-, QocdaT- aHUOHBHI;
TUJIPOKCUJI-MOHBI; KATHOHBI AMMOHMUS, MarHus, KaJIbIysl, aTFOMUHUA, Kene3a (2+) u (3+),
Menu (2+), HMHKa, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpAX.

XUMUAYECKUA HKCIEPUMEHT: O3HAKOMIICHHE C MOJECISAMHU KPUCTAIMYECKUAX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaluioB (rpadura u anMmasa),
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CIIOXHBIX BEIIECTB (XJOpUJa HATPHs); HWCCICAOBAHHE 3aBHCHUMOCTH CKOPOCTH
XAMHYECKOW pEakIuu OT BO3JACHCTBUSI Pa3IMYHBIX (AKTOPOB; HCCICIOBAHUC
AIIEKTPONIPOBOJHOCTH PACTBOPOB BEUIECTB, MPOIECCa JUCCOLUAIUN KUCIIOT, MIEI0YeH U
coineil  (BO3MOXKHO HCIIOJIb30BaHHWE BHICOMATEPHUAOB); MPOBEACHHE  OMBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKK TMPOTEKAHUSI pPeaklnii MOHHOTO oOMeHa (0Opa3zoBaHUE
ocalika, BBIJICJICHUE Ta3a, 0o0pa30BaHWE BObI); OMBITOB, WLTFOCTPUPYIONIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKIuil  (TOpeHHME, peakIuh  Pas3IoKCHUs,
COCIMHCHHUS); PaCIO3HAaBAaHUE HEOPTaHWYCCKUX BEIIECTB C IOMOIIBIO KauyeCTBEHHBIX
peakiuii Ha NOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a1a4.

HeMeTaqibl 4 X cOeIMHEHNST

OO6miass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHMSI  aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u Gu3ndecKkrue CBOMCTBA MPOCTHIX BEIIECCTB
— TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MpUMeEpe Xjiopa (B3auMOEHCTBHE C METaJlIaMH,
HEMETaNIaMd — BOJOPOJOM MU KHUCJIOPOAOM, uenouamu). XiopoBomopod. ConsgHas
KHACTIOTa, XHUMHYECKHUE CBOWCTBa, nonyueHue, TpUMEHeHUe. [leiicmeue Xxnopa u
X7I0p08000pOOa Ha OpeaHusm 4enogexa. BaxkHeWiue XJIOpUAbl U MX HAXOXKICHHUE B
IpPUPOJIE.

O6mass xapakrepuctrka 3JeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCIIOPOJIa U cepbl. XapaKTEPHbIE CTENIEHU OKUCIICHUS.

Crtpoenne u (U3MYECKHUE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEpHI.
AnnoTporiHble  MOAU(UKAIMUA KHUCIOPOJa U Cepbl. XHMHUYECKHE CBOMCTBA CEpPBI
(B3auMoOfCiCTBUE C Hememanllamy — BOJOPOJOM U KHUCJIOPOJIOM, MeTajljlaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHol kuciomamu). CepoBOIOPOJ: CTPOEHUE,
dusznueckre U XUMUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBUTEIBHBIC CBOMCTBA).
Oxcupbl cepbl Kak MPeICcTaBUTENN KUCIOTHBIX OKCHA0B. CepHas KUCIOTa: GU3HMIecKue
U XUMHYecKkue cBoiicTBa (oOume u crnenuduyeckue). Coaum CepHOM KUCITOTHI,
KayecTBEHHas peakiusi Ha cyibpar-uoH. CepHuUCTas KUCIOTA. Xumuueckue peaxyuu,
nexcawue 8 OCHO8e NPOMBIULIEHHO20 CHOCOOA NOJYYEHUS CEPHOU  KUCIOMbL.
Haxoxnaenue cepsl u €€ coennHeHui B npupojie. [[puMenenne cepel U €€ COeqUHEHUN B
ObITY W B TPOMBINIICHHOCTH. Xumuueckoe 3acpsa3HeHue OoKpydcanowel cpeovl
COCOUHEHUAMU Ccepbl (KUCTOmMHble 00XHCOU, 3a2psA3HeHUe 8030YXA U B000EMOB), CNOCOObI
€20 npedomsepaujeHus.

OO6u1as xapakTepucTrka 31eMeHTOB V A-rpyrnbl. OCOOEHHOCTH CTPOEHUS aTOMOB
azora u ¢ocdopa, XxapaKTepHbIC CTCIICHH OKUCIICHUS.

A30T, pacmpocTpaHeHHe B TpHUpPOJE, (U3MUECKHE U XUMHUYECKHE CBONCTBA
(B3auMozeiiCTBUE € METallaMd M HEMETAZIaMU - KHUCJIOPOJAOM U BOJAOPOAOM).
KpyroBopor azora B mpupome. AMMuak: (QuU3NYECKHEe W XHMHYECKHUE CBOMCTBA
(OKHuCIEeHuEe, OCHOBHBIE CBOMCTBA BOJHOIO PAacTBOpa), nonyyexue U npumenenue. Conu
aMMOHMUSI: COCTaB, (PU3MYECKUE U XUMUYECKHE CBOMCTBA (Pa3IOKEHUE, B3aNMOICHCTBHEC
co uiejaoyamu), mpuMeHeHue. KadecTBeHHas peakiusi Ha HMOHbI aMMOHUsS. A30THas
KUCI0Ta, €€ (Qu3MYecKue M XUMHYECKHE CBOMCTBa (0OmmMe M crenuduIeckue),
nonyyenue. Hutpatel (pasnoxxkenue). Azotrucrasi kuciaota. Vcrnonap30BaHuE HUTPATOB U
coJIe aMMOHHSI B Kaue€CTBE MHUHEPAJIbHBIX YJI0OpeHuil. Xumuueckoe 3azpsaznenue
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OKpydHcarouels cpedvl CoOeOUHeHUAMU a30ma (KUCIOMHble 0024CO0U, 3a2PA3HeHUue 8030yXda,
NnouBbl U B0O0EMOB).

®docdop, artomponuvie moougukayuu gocgpopa, buznUeckrue U XUMHUUECKUE
CBOICTBa (B3aMMOJEHCTBUE C METaNIaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHLIMU
azomuou u ceprou kucromamu). Oxcun ¢ocdopa (V), oprodocdopnas kuciora:
¢uznueckre © XUMHUYECKUE CBOMCTBA, noayuenue. Illonamue o MuHepanbHuIX
yooopenusix: Humpamol u ¢ocghamol. I[lonsmue o komniekcuvix yoodopenusx. O0mas
xapakTepuctuka 35eMeHToB [VA-rpynmnsl. OcOGEHHOCTH CTPOCHHUSI aTOMOB yriepoja U
KpeMHHUsl. BaleHTHOCTh U XapaKTEepHbIE CTENEHU OKHUCICHUS aTOMOB YIyiepoja |
KpeMHus. PactipocTpaneHue yriepojia B MpUpo/ie, XapaKTEPHbIE CTETICHU OKUCIICHUS.

Yrnepon, amiorponHeie wmoaudukanuu (rpadur, anMasz), GUUYECKHE U
XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB (B3aUMOICHCTBUE C METAJIAMH, HEMETaJJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol Kucromamu). AncopOuus. KpyroBopot
yraepona B mpupoze. Okcuabl yriepoaa, Mx (puznueckue W XUMUYECKHE CBOMCTBA,
NOJIydeHHe M TPUMEHEHHe, [eHWCTBUE Ha OpraHu3M 4YeloBeKa. JKojocuyeckue
npobaemvl, cea3anHble ¢ okcuoom yenepooa(lV); eunomesa enobanbho2o nomennieHus
KIUMama, NAapHukoswli 3¢¢gexm. YTONbHAs KUCIOTAa U €€ COJu, X (U3UYECKUE U
XUMHYECKUE CBOMCTBA, nonyyeHue u npumenerue. KauecTBeHHasi peakiys Ha KapOOHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH M CEIICKOM
XO35MCTBE.

OO6mue mnpeacTaBieHus 00 OCOOEHHOCTSIX COCTaBa M CTPOEHHUS OPraHUYECKUX
COEIMHEHUN yriepona (Ha MpuMepe MeTaHa, dTUJIeHa, ITaHOJa, YKCYCHOU KUCIOTHI. Mx
cocmas u xumuyeckoe cmpoetue. Knaccugurxayus opeanuueckux eewjecms. Ilonarue o
OMOJIOTUYECKH Ba)KHBIX BELIECTBAX: JKUPAX, O€IKax, yrieBojgax — M UX POJIM B KUZHU
yesioBeka. Mamepuanvrhoe eOUHCMBO 0P2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢Qusnueckue W XUMHUYECKHME CBOHCTBa (HA TpUMEpE
B3aMMO/JICHCTBUS C METAJJIAMHU U HEMETAIIaMU), nojyyenue u npumeHenue. Coeourenus
KkpemHus 6 npupode. Obwue npeocmasienus 06 oxcude kpemuusa(lV) u xkpemmuesgot
kuciome. Cunuxkamol, pusuyeckue u Xumuyeckue ceoUCmaa, noayienue u npumMeHenue 8
ObIMY, NPOMBIUAEHHOCU (8 MEeOUYUHCKOU, IeKMPOHHOL, CMPOUMenbHol u op.).
Baoicnetiwmue cmpoumenvhvle mamepuanvl: Kepamukd, CMeKI0, yemeHm, OemoH,
arcene30boemoH. I[Ipobremuvl 6€30naACHO20 UCNONB308AHUS CIMPOUMETbHBIX MAMEPUATLO8 8
NOBCEOHEBHOU HCUHUL.

XUMHUYECKUN SKCHEPUMEHT: H3yYE€HHE O0pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHUCJIOTBI; MPOBEJACHUE KAUYECTBEHHBIX PEAKIIMN HA XJIOPUI-UOHBI U
HAOJNIOZICHUE TPU3HAKOB WX TPOTEKAHWS; OIBITHl, OTPAXKAIMHE (U3NYECKUE W
XAMHYECKHE CBOWCTBA TAJIOTCHOB W WX COEAWHEHUH (BO3MOXHO WCIOJIb30BAaHUE
BHUJIECOMATEPUATIOB);  O3HAKOMJIEHHME C  0Opa3uaMu  XJOPUJIOB  (TaJOr€HHUI0B);
O3HAKOMJICHHE C 0OpasmamMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIOB); HAOJIOJEHUE TMporecca OOYIrNMBaHHUS caxapa IO JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI; U3yUYCHHE XUMUUYECKUX CBONCTB pa30aBiIECHHON
CEpHON KHCIIOTHI, IPOBE/ICHNE KAaYeCTBEHHON PEaKIMU Ha CyiIb(paT-uoH W HAOIIOJCHUE
Mpu3HaKa €€ MPOTeKaHUsl; O3HAKOMIICHUE C (PU3MYECKUMH CBOMCTBaMH a30Ta, ¢ocdopa
U UX COEUHEHUN (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUATIOB), 00pa3aMH a30THBIX
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1 (GOCPOPHBIX yIOOPEHUI; MOTYyYEeHNE aMMHUaKa U U3yYE€HHUE €ro CBOMCTB; IPOBEICHUE
KAUECTBEHHBIX PEAKIUI HAa MOH aMMOHHUSA M (QocdaT-MOH M M3yYEHUE NMPU3HAKOB HX
[IPOTEKaHUsl, B3aUMOJEUCTBUE KOHLICHTPUPOBAHHOM a30THOW KHCIOTHI C MEIbIO
(BO3MOKHO HMCHOJIb30BAHUE BHIEOMATEPHAIOB); U3YUYEHUE MOJEIEH KPUCTATUIMUYECKUX
peléTok anMasa, rpauTa; O3HAKOMIIEHHE C IPOLECCOM aaCcOpOLMM pPacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM M  YCTPOMCTBOM IPOTHBOras3a; IIOJYyYEHHE
YIJIEKUCIIOrO ra3a U U3YYEHHE €ro CBOMCTB; INPOBEICHUE KAUYECTBEHHBIX PEAKIUN Ha
KapOOHAT- M CUJIMKAT-UOHBI M M3YUYEHUE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIMEN CWIMKATHOW MPOMBIIUIEHHOCTH; PEUIEHNE SKCIIEPUMEHTANBHBIX 3a]a4 I10
TeMe «BakHeNIe HeMeTaIJIbl U UX COETUHEHUSD.

MeTaJJibl 1 KX COeMHEHUS

OO6m1as xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUU HUX
nosioxkeHus B Ilepuoauueckoi cucreme xumudeckux sneMeHToB J[. . MeHnneneesa u
cTpoeHuss atomMoB. CTpoeHHE MeETalioB. MeTamindeckass CBsI3b W MeETaJuIM4ecKas
KpUCTAJUIMYECKAsT PEIIETKA. JJIEKTPOXMMHUYECKUU psAa  HANPSHKEHUW  METasloB.
du3nyYecKkue M XUMHUYECKHE CBOMCTBA METa/UIOB (B3aUMOJICHCTBUE C KHCJIOPOIOM,
BOAOM, kucioTtamMu). Obwue cnocodwt nonyuenus memannos. llowsmue o Koppo3uu
Memainios, OCHOBHble CNOCOObL 3auwumvl ux om kopposuu. Cniasvl (cmanb, uYyeyH,
O00PANIOMUHUU, OPOH3A) U UX NPUMEHeHUe 8 ObIMY U NPOMBIUULEHHOCTU.

[Ilesounble MeTayuibl: ToJIOKeHUE B Ilepuoanmdeckoil cHUCTEME XUMHUUYECKUX
anemeHToB JI. . MeHnneneeBa; ctpoenue atomoB. Haxoxaenue B ipupojie. Prusndeckue
U XUMUYECKHE CBOMCTBA (HA MpuMepe HATpHs U Kajaust). OKCUIBI U THAPOKCHUIIBI HATPHUS
u kanus. [[pumeHeHne menoYHbIX METAIJIOB U UX COCTMHEHUM.

[IlenoyHO3eMENBHBIE METAILIBI MATHUM U KAJIBIWN: TT0J0)KeHUE B [Iepuoanueckoit
cucteMe XuMndeckux aneMeHToB . 1. MenneneeBa; cTpoeHHE X aTOMOB; HAX0KICHUE
B npupoae. Ouznyeckne M XMMHUYECKUE CBOMCTBA MarHus W Kalbuus. BaxnHewniime
COCIMHEHUS KalbliUs (OKCHI, TUAPOKCHUM, COJu). JKécmrxocmb 60061 u cnocobwvl eé
ycmpateHus.

AnromMuHui: nonoxxkeHnue B llepronndeckoil cucreMe XUMHUYECKHUX 3JIEMEHTOB
JI. 1. MeHnpgeneeBa; CTpOEHHE aroMa; HaxOXJAEHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aIIOMUHHSA. AMQOTEpPHBIE CBOWCTBA OKCHJA W THIPOKCH]IA
AJTFOMUHUA.

Keneszo: nomoxenue B Ileproanyeckol CcUCTEME XUMHYECKHUX 3JIEMEHTOB
JI. 1. MenpgeneeBa; CTpOEHHE aroMa; HaAxOXJAeHUE B mpupone. Pusnmyeckue u
XUMHUYECKHE CBOMCTBA >KeJie3a (B3aUMOJCHCTBHE C METalJIaMH, KUCJIOTaMHU U COJISIMHU).
Oxkcuasl, ruapokcusl u conu xene3a(ll) u xxeneza(Ill): coctas, cBoWCcTBa U noayueHue.

XUMHUYECKUN SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMu METaJJIOB M CIIJIABOB, UX
(GU3UYECKUMH CBOMCTBAMH, W3yYCHHE PE3YJIbTAaTOB KOPPO3UU METALUIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUCOMATEPHAIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA KaIbIUs 1
HaTpusl C BOJIOM (BO3MOKHO MCITOJIb30BAaHUE BHICOMATEPUAIIOB); UCCIIEIOBAaHUE CBOMCTB
XKECTKOW BOJBI, MpOIECCa TOPEHHUS XKejle3a B KUCIOopoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB); MPU3HAKOB MPOTEKAHMUS KAY€CTBEHHBIX PEaKIIMi Ha MOHBI (MarHus,
KaJIbLIMs, amoMuHus, nuHka, xenesa(ll) u xenesa(lll), meau(I1l)); nabmonenue u
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OINMCAaHUE NPOLECCOB OKpAlIMBAaHUs IUIAMEHM HOHAMHU HATPUA, Kajlus M KaJlbLUUA
(BO3MOKHO HCHOJIb30BAHHE BHJICOMATEPUANIOB); UCCIEAOBaHUE aM(OTEPHBIX CBOWUCTB
TUIPOKCHIA ATIOMUHUSA U TUAPOKCHUA LIMHKA; PELIEHUE IKCIICPUMEHTAJIbHBIX 3a1a4 110
TeMe «BakHelmmne MeTaljIbl U UX COSTUHEHUS.

Xumus u oKkpyscarowan cpeoa

Hoesvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 8 noceoHesHoll
oHcusHu  yenoseka. Xumus u 300posve. besonacmoe ucnonvzosanue eeujecms u
Xumuyeckux peaxyuti 6 owimy. Ilepsas nomowp npu  XUMUHECKUX — 0HCO2AX
u ompasnenusix. OCHOB8bI IKONOSUUECKOU 2PAMOMHOCIU. XuMuyeckoe 3azpsi3HeHuUe
oKpydcarowyell cpedul (npedenvras oonycmumas konyenmpayus eewecms — I1JK). Ponv
XUMUU 8 peuleHUU IKOI02UUeCKUX NPOOIeM.

Ilpupoonvle ucmouHuku yeneeo0opooos (Veoib, NPUpPOOHbLIll 2a3, Hepmy),
NPOOYKMbL UX NepepabomKu, Ux poib 8 ObIMy U NPOMbIULLIEHHOCHIL.

Xumuyeckuil sKCnepumMenm: uzyyeHue oopasyos mMamepuanos (Cmexio, CHidgbl
Memanios, NoJUMepHbvle Mamepuavl).

MexnpeaMeTHbIe CBA3U

Peanuzanmss MeEXNpPEIMETHBIX CBs3€H MpHM HW3YYCHHMM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS UepPE3 UCTIOIH30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHATHH, TaK
U TIOHSATUMN, SBJISIONUXCS CHCTEMHBIMH [JIS OTACJBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IUKJIA.

OO61Me ecTeCTBEHHO-HAYYHBIE MMOHSATHS: HAYUYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, KiIaccupukanus, TMNePUOAUYHOCTh, HAOIIOJACHUE, DSKCIEPUMEHT,
MOJIETMPOBAHKE, HU3MEPEHHE, MOJENb, SBICHHUE, MAPHUKOBBIM 3(DPEKT, TEXHOIOTHS,
MaTepHaIbI.

®dusnka: Matepusi, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, W30TOIIbI,
PaANOAaKTUBHOCTh, MOJIEKYJIa, AJIEKTPUUECKHUIN 3apsij, MPOBOJHUKHU, MOIYINPOBOIHUKH,
TURIIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKass PpEIIETKA, CIUIAaBbl, (U3NUYECKUE
BEITUYHMHBI, €IUHUIIBI W3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3MBI,
Comnnre.

buonorusa: ¢orocuntes, apixaHnue, Ouocdepa, 3KocUCTEMa, MUHEpPaAJIbHbIE
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaAIbl, TOPHBIE TOPOJIBI, TOJE3HBIE
HCKOTaeMble, TOTUINBO, BOJHBIE PECYPCHI.

IIpuMepHbIe TeMBbI IPAKTHYECKUX PadoT:

1. JlaGoparopHoe oOopymoBaHwe U TIpueMbl oOpamieHuss ¢ HuM. IIpaBuia
6e3omacHoi paboThl B XUMUYECKOH JTa00paTOpHH.

2. OuucTKa 3arpsA3HEHHON NOBAPEHHOM COJIH.

3. Ilpu3Haku NpOTEeKaHUS XUMHYECKUX PEAKIIH.

4. TlonnydyeHre KUCI0POaa U U3YYEHHUE €0 CBOMCTB.

5. Ilomydenue BOgOpoOia M U3YYEHHUE €0 CBOMCTB.
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6. [IpuroroBiieHre pacTBOPOB C OMPEACICHHON MacCOBOW J0JeH pacTBOPEHHOTO
BEILIECTBA.

7. PemenHue OSKCHOEPUMEHTAJNbHBIX 3ada4 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COEAUHEHUI.

8. Peakuu nonHoro oomeHa.

9. KauecTBeHHBIE peaKIMM HA HOHBI B PACTBOPE.

10. [TonyuyeHne amMmmMuaka U U3y4eHHUE €r0 CBOKCTB.

11. ITomydyeHue yriieKuciioro ra3a u MU3y4eHue ero CBOMCTB.

12. Pemrenne sxkcnepuMeHTanbHbIX 3aaa4 o teMe «Hemertamnsl IV — VII rpynn n
UX COCIUHCHUM).

13. Pemenue skcriepuMeHTANIBHBIX 3a4a4 10 TeMe «MeTaJllbl U UX COETUHEHUS.

[Ipy mnpoBeneHHM MNPAKTUYECKOM paOOThl KaXKIbli €€ H3Tam  BBINOJHAETCS

oOyuaromumucs ¢ 3IIP Bmecte ¢ yuurenem M moja ero pykoBoacTBoMm. Ha mocke
00s3aTENIbHO BBIBEIIMBAIOTCS MpaBUiia TEXHUKU O€30MACHOCTH, COOTBETCTBYIOIIUE
JaHHOMY BHUJY paOOThl, AaeTcs MpaBUIIbHAS 3amuch (QOPMYN U YKa3bIBaeTCs UEib
npoBefieHns padoThl. [Ipu HEOOXOIUMOCTH J1aeTCsl BU3YAIbHBIA QJITOPUTM BBIMOJIHEHUS
3a/laHusg. JTO CHOCOOCTBYET OCO3HAHUIO OOYYArOIIMMUCS BBITIOJIHSIEMBIX NEHCTBUN U
NOJIYYEHHOTO pE3yJIbTarta.

KOHTpOJ'IBHO-I/BMepI/ITeJ'IbeIe MaTepualJbl 10 XUMHUH

JUiss opraHu3any TMPOBEPKH, y4eTa W KOHTPOJS 3HAHWKA OOYYAroIIMXCS II0
IpeaMETY MPETYCMOTPEHBI KOHTPOJIbHBIE pa0OThI, CAMOCTOSTEIbHBIE PAOOTHI, 3a4ETHI,
NpakTHYecKue padoThl, TecTHpoBaHWEe. OTHUM W3 METOJOB KOHTPOJS PE3yIbTaTOB
oOyuenust oOyuatomuxcsi ¢ 3I[IP sBuseTcss MeTOon NOIMBApUATUBHOIO HKCIIpPECcC-
TECTHPOBAHHSI C KOHCTPYMPYEMBIMH OTBETaMHU. Ero OTIWYHATEIBHBIMH YepTaMH
SBIISIIOTCSL ~ ONEPAaTHBHOCTh,  BBICOKAsh  CTCNEHb  WHAMBHIyaJIW3alldd  3HAHWH,
CPaBHUTEJIPHO MaJIbIC 3aTpaThl BpEMECHH U TPY/Ia Ha MTPOBEPKY OTBETOB 00 YJAFOIIIUXCSI.

s oOyuatomuxcsi ¢ 3I1P Bo3MokHO m3MeHeHUE (OPMYITHPOBKH 3aaHUN Ha
«TOIIIarOBYIOY», aJlanTalysl MpeaaraeMoro oOydarmeMycss TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOT'0) MaTepHuaya: HCIOJIb30BAHUE YCTHBIX W THCHBMEHHBIX WHCTPYKIIHH,
VIOPOIIEHUE MIUHHBIX CIOXKHBIX (DOPMYIUPOBOK HMHCTPYKIIMMA, PEIICHHE C OMOpPOil Ha
aNTOpPUTM, 00pasell, HCI0JIb30BaHNE CIIPABOYHON MH(pOpMAITIH.

KonTposbHbie padoThl 10 TEMaM

B paboueit mporpamme mpeaycMOTpEeHO 9 KOHTPOIBHBIX PaboT:

Konmponenass paboma Ne 1. IlepBoHayadbHbIE XHUMHUYECKHUE TIOHSTHS.
XVWMHUYECKHE AIEMEHTHI. XUMUYeCcKrue (OPMYIIbl U YPAaBHCHHUS.

Konmponvnas paboma Ne 2. Tlepuoaudeckas cucteMa XMMAYECKUX DJIEMEHTOB
J.1. MenpneneeBa. CTpoeHue atoma.

Konmponvnas paboma Ne 3. Xumudeckas CBS3b.

Konmponvnas paboma Ne 4. Kucnopona. Oxcunpl. ['openne. Bogoposa. KucnoTsr.
Conn.
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Konmponvuas paboma Ne 5. O60011eHre CBEACHUN O BAXKHEHIIINX KiIaccax
HEOPTraHUYECKUX COCTUHEHUH.

Konmponvuas paboma Ne 6. DnekTpoauTuuecKast UCCOIUAIIUS.

Konmponvuas paboma Ne 7. Hemetanmisi.

Konmponvuas paboma Ne 8. Metaniebl.

Konmponvuas paboma Ne 9. Itoroas paboTta 3a Kypc HEOPraHUYECKOU XUMUM.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O TIPEJIMETA
«XUMHUSA» HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA30OBAHUA

B nenom pe3ynbraThl ocBoeHusi obOyuwaromumucs ¢ 3[IP yuebGHOro mpemmera
«XuMHUS» JOJKHBI COBNAAATh C pe3ylbTaTaMu pabodeil mporpaMMbl OCHOBHOTO
oO1irero oOpazoBanusi. Hanbosiee 3HauMMbIMHU SIBISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaIMS K 00YUYEHUIO U 1IeJICHANPABICHHOMN MT03HABATEILHOM NS TEIHLHOCTH;

YCTAaHOBKA HA OCMBICJICHUE JIMYHOTO OIbITA, HAOIIOMACHUHN 32 XUMUUECKUMU
AKCTIIEPUMEHTAMH;

OpUEHTAIMSl HA TMpaBWIa HUHIAUBUAYAIHHOTO W KOJUICKTUBHOTO O€30IMacHOIO
MOBEJICHUS NMPU B3aUMOJICUCTBUU C XUMUYECKUMU BEILIECTBAMU U COCTMHEHUSIMU;

pakTUYecKoe u3ydeHue npodeccuii u Tpyaa pa3IudHOTO Pojia, B TOM YHUCTIE Ha
OCHOBE TIPUMEHCHHS HW3y4yaeMOro TNpPEeJAMETHOTO 3HaHusg (Hampumep, JiabopaHT
XUMHYECKOr0 aHaIn3a);

yBaXEHUE K TPYAY U pe3ysibTaTaM TPYJIOBOU JIeATECIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHUIO JaJbHEHIEH WHAUBUIYATBHON
TpaeKTOpUU OOpa3oBaHUsS HA OCHOBE OPHUEHTHUPOBKM B MHUpe Tpodeccuii u
nmpodeccHoHaIBHBIX MPEANOYTCHUN, YBAXKUTEILHOT'O OTHOIIIEHUS K TPYAY;

OCO3HAHHE CBOETO MOBEACHHUS C TOUYKH 3PEHUS OMACHOCTH WJIM O€30MaCHOCTH IS
ce0st WU JIJ1s1 OKPYIKAIOITUX;

OCHOBBI DKOJOTHUECKOW KYJIbTYPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
AKOJIOTUYECKOTO MBIIIJICHUSI, TPUOOPETCHHUE ONBbITa JKOJOTHUYECCKH OPHUEHTUPOBAHHOM
IPAKTUYECKOM ESITEIILHOCTH B )KU3HCHHBIX CUTYAIUX;

OCO3HAHWE TIOCNIECACTBUNA M HENPUITHE BPEIHBIX IPUBBIUCK (yIOTpeOIeHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHMs])) M WHBIX (opM Bpema s (Quanueckoro u
MICUXUYECKOTO 37I0POBbS;

MIPUHATUE PEIICHUN B )KU3HEHHOMW CUTYaIlMK Ha OCHOBE MEPEHOCA MOJYYECHHBIX B
X0J1e OOy4YCHUS 3HAHUW B aKTyaJIbHYIO CUTYaI|I0, BOCIIOIHATH AeHUIUT HHPOPMAITUH;

TOTOBHOCTh OTOMpPaTh M MCIOJIB30BaTh HYXKHYIO HH()DOPMAIIHIO B COOTBETCTBHH C
KOHTEKCTOM KU3HEHHOM CUTYaINH.

METANIPEAMETHBIE PE3YJIbTATBI

Oe¢nadenue ynueepcanbHoIMU y4eOHbIMU NOZHABAMENbHOIMU OCUICIBUAMU:

BBISIBJISITh IPUYMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIIATH CPABHCHHE, KITACCH(PUKAIINIO XUMUYSCKUX BEIIECCTB 110 3aJaHHBIM
OCHOBAHHUSIM U KPUTEPHUSIM JIJIsl YKa3aHHBIX JJOTUYECKUX ONEPaIlnii;

CTPOUTH JIOTHYECKOE CYXJICHHUE MOCIIC MPEABAPUTEIILHOIO aHAIN3a, BKIIOYAIONIEe
YCTaHOBJICHUE TTPUYUHHO-CIICJICTBEHHBIX CBS3EH;

BBISBIATh AePUIIMTHI HMH(POPMALIMKM, IJAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
MMOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh UHGOPMAIIMIO U3 OJHOTO BHUAA B ApYrou (Tabiuily B TEKCT U
mp.);

CO3/1aBaTh, IPUMEHSTh U MPEOOPA30BLIBATH 3HAKU U CUMBOJIbI, MOJEIN U CXEMBI
JUTSL pEIIeHUS] Y4EeOHBIX U TTO3HABATENIBHBIX 3371a4 C OMOIIBIO ME/1arora;

C MOMOIIBIO TIeIarora MPOBOAUThE XUMHUYECKUI OIBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUISl YCTAHOBJIEHUSI OCOOCHHOCTEW 00bEeKTa U3YUECHUS, IPUUYUHHO-CIIEICTBEHHBIX CBsI3EH
Y 3aBUCUMOCTEN 0OBEKTOB MEXKIy COOOI;

C TMOMOIIBI0 TeJarora WJIM CaMOCTOSITENIbHO (GopMyaupoBaTh OO0OOIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOTO0 HAOIIOICHHUS, OTIbITA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XMMHUYECKHX TIPOIIECCOB U  HUX
MOCJIC/ICTBUSL;

UCKaTh WU OTOMpaTh HUHQPOPMAIUIO WM JaHHBIE W3 HUCTOYHUKOB C YYETOM
peIJIOKEHHON yueOHOM 3a7a4M U 3aJJaHHBIX KPUTEPHUEB.

Osnadenue ynueepcanbHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUICGUAMU:

OpraHU30BBLIBATH YUEOHOE B3aMMOJICHCTBHUE B TpyIie (OMpeaessiTh o0Iue e,
pacrpenensTh POy, JOrOBapUBATHCS APYT C APYTOM H T. II.).

C TMOMOIIBIO TIEe/Iarora Wi CaMOCTOSITEIbHO COCTaBIIATh YCTHBIC U MUCHMEHHBIE
TEKCThl C HMCIOJIb30BAHHEM WJITIOCTPATUBHBIX MaTEPHATIOB JUISl BBICTYIUICHUS TEpPe
ayIUTOPUEN;

OpraHU30BbIBAaTh Y4eOHOE COTPYAHUYECTBO M COBMECTHYIO [EATEIbHOCTbh C
y4UTEJIeM M CBEPCTHUKAMU; paboTaTh MHAMBUAYAJIBLHO M B TPYIIE: HAXOIUTh oOIlee
pelieHre M paspelarb KOHQIMKTHI Ha OCHOBE COIVIACOBAHMS TMO3UIMH M ydeTa
UHTEPECOB; POPMYyIUPOBAThH, ApPTyMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHE;

OILICHMBATh KAY€CTBO CBOETO BKJIaJa B OOIIUI MPOAYKT, IPUHUMATh U Pa3ICIsITh
OTBETCTBEHHOCTbH U MPOSBISATh TOTOBHOCTH K IPEAOCTABICHUIO OTUYETA MEPE]T TPYIIION.

Osnadenue ynugepcanvbHoIMU y4eOHbIMU PEYIAMUCHBIMU OCUCMBUAMU:

oOHapyx)uBaTh M (OPMYJIHPOBATH YUEOHYIO TIPOOJIEMYy, ONPEACNATh IIEib
y4eOHOMU JIeITeIIbHOCTH;

BJIAJETh OCHOBAaMH CaMOKOHTpOJS, CaMOOLEHKH, TMPUHATHS PEHICHUH W
OCYIIECTBJICHHSI OCO3HAHHOTO BbIOOpa B YUEOHOMN U MO3HABATEIILHON JACSITEIIHBHOCTH;

COOTHOCUTHh CBOM JIEUCTBUS C IUJITAHUPYEMBIMU pe3yJbTaTaMH, OCYILIECTBIISITh
KOHTPOJIb CBOEH JEATEIbHOCTH B MPOIECCE AOCTHXKEHHUS pe3ylbTaTa, ONPEeNeisiTh
CIOoCOOBI ACHCTBUI B paMKax MPEAJIOKEHHBIX YCIOBHM U TPEOOBaHMM, KOPPEKTHPOBATH
CBOH JICVCTBUS B COOTBETCTBUU C U3MEHSIIOLIECUCS CUTYAIUEN;

JaBaTh aJE€KBAaTHYIO OLEHKY CUTyallUM W TpeajiaraTh IUIaH €€ HW3MEHEHHS;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IIPU PELICHUU YUEOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JIOCTUTHYT TPeOyeMblil pe3yabTar
NEATENIbHOCTH, ONpPEAENSITh IMO3UTHUBHbIE HW3MEHEHUSI W HampaBieHus, TpeOyroline
najabHenIen paboThl;

OCO3HAHHO OTHOCHUTKCS K JIPYTrOMY Y€JIOBEKY, €r0 MHEHHUIO.
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NPEAMETHBIE PE3YJIBTATBI

B coctaBe npeIMeTHBIX pe3yJbTaTOB MO OCBOECHUIO 00A3aTEIBHOIO COJIEpKaHUS,
YCTaHOBJIEHHOT'O JaHHOM paboueld MporpamMMmoil, BBIAEISIOT: HAy4YHbIE 3HAHUA,
YMEHUS U CIIOCOOBI IEUCTBUM, crieupuiecKue Juisi y4eOHOro npeamera «XUuMHUs»,
BU/IBI JEATEIBHOCTH I10 MTOJIYYEHHIO HOBOTO 3HAHUS, €TO MHTEPIIPETALIUH,
peoOpa3zoBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalUsX:

® [IPEACTABICHUE O 3aKOHOMEPHOCTAX W TO3HABAEMOCTH SBJICHUM NPUPOJBI,

MOHUMaHUEe OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKu Kak 00JacTu

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEl KyJIbTyphl U MPAKTUYECKON

NeSTEIbHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOT0 OOIIECTBA; TOHUMAaHUE MECTa

XUMUHU CPEU APYTUX €CTECTBEHHBIX HAYK;

® BJIQJICHUE OCHOBAMH ITOHSATUIHOTO anmnapaTta 1 CHMBOJIMYECKOTO S3bIKa XUMUH JUJIS

COCTaBJICHUA (OPMYJT HEOPraHMYECKUX BEUIECTB, YPABHEHHH XHMMHUYECKHX

peakiuii (C Omopol Ha anropuTM YYEOHBIX JEWCTBUI); BIaJeHHUE OCHOBAMHU

xumuyeckod HoMeHkIaTypsl (IUPAC u TpuBHalIbHON) U YMEHHUE HCTIOJIB30BATh €€

JUIsL perieHusl y4eOHO-TO3HABATENbHBIX 33/ad C TMOMOIIbIO YYUTENs; YMEHHE

UCIIOJIb30BaTh MOJENU JJisi OOBSICHEHUS CTPOEHUSI aTOMOB M MOJIEKYJ TI10

aNrOPUTMY C OIIOPOM Ha ONPEIEIICHHUS;

® [IPEJCTABJIECHUE O CUCTEME XMMHYECKUX 3HAHUW M YMEHUE C MOMOIIBI YUHTENS

OPUMEHATh CHUCTEMY XHMHYECKUX 3HAHUW ISl YCTAHOBJIIEHUSI B3aUMOCBS3EH

MEXIy U3YYEHHBIM MAaTEpHAIIOM U MNP MOJYYEHUU HOBBIX 3HAHUW, a TaKXKE B

npolecce BBIMOJIHEHUSI Y4YeOHBIX 3afJaHuil W Tpu paboTe C HCTOYHHKAMU

XUMHYECKOM HHPOpMAIIUU, KOTOpast BKIIOYAET:

BaXXHEUIINE XMMHYECKUE TOHATHS: XUMUYECKHH DJIIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOJHAsI M HEOJHOPOJHAs CMECh,
OTHOCHUTEJIbHBIE aTOMHAsg W MOJEKYJIspHas MacChl, KOJHMYECTBO BEUIECTBA, MOJb,
MOJIIpHAsi Macca, MOJSIPHBIA O00BEM, OKCHJ, KHUCIOTAa, OCHOBAaHHE, COJIb (CpemHsis),
XUMUYECKasi peaklMs, pEaKUUd COEOUHEHHUS, pEeaKUuu pPa3jIoKEeHUs, pPeaklHnu
3aMelIeHUs, peakiuy OOMeHa, TEIIOBOM A((EKT peakinu, dK30- U dHIOTCPMUUYCCKHEC
peakiuu, pacTBOp, MaccoBas IOJIsI XMMHUYECKOrO JJIEMEHTAa B COCIMHEHUHM, MacCOBas
JI0JIsL U NIPOLICHTHAsA KOHIICHTPALMs BEIECTBA B PACTBOPE, AP0 aTOMA, dJIEKTPUUYECKUN
ClIOil atoma, aToMHasi OpOMTalb, paguyCc aTroMa, BaJE€HTHOCTh, CTEIEHb OKHUCIICHUS,
XUMHUYECKasi CBA3b, DJIEKTPOOTPULIATEIBHOCTD, MOJSApHAs W HENOJSAPHAs KOBAJICHTHAS
CBs3b, MOHHAs CBs3b, METAJUNINYECKas CBA3b, KPUCTAJUIMYECKas pelerka (aToMmHasd,
WOHHAs, METaJUIMYEeCKasl, MOJIEKYJIsIpHasi), HMOH, KAaTHOH, aHHWOH, 3JEKTPOJUT M HeE
ANEKTPOJIUT,  BJIEKTPOJUTUYECKAs  JUCCOLMALMS, PpPEaKIUMM HOHHOTO  OOMEHa,
OKHCIIMTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMM, OKHUCIMTENIb W  BOCCTAHOBHUTEIb,
OKHUCJICHHE W BOCCTaHOBIJIEHHE, DJIEKTPOJIU3, XUMHUYECKOE PABHOBECHE, OOpaTUMBIE U
HeoOpaTUMble pPeaKlMH, CKOPOCTh XUMHYECKOW peakIuH, KaTalau3aTtop, MNpeAesbHO
nonyctumasi konreHtpanus (I11K), koppo3ust MmeTamioB, CIIaBbl;

OCHOBOIIOJIAralIIKe 3aKOHBI XUMHUU: 3aKOH COXpaHEeHMs Maccel, lleprnoanueckuin
3akoH JI. . MeHnaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XHWMHUHU: AaTOMHO-MOJIEKYJISIpHAs TEOPHUSA, TEOPHs IIIEKTPOJIUTHYECKON
JUCCOLMALAN, & TaK)KE NPEACTABICHUS O HAyYHBIX METOJAaxX IO3HAHUSA, B TOM YHUCIE
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AKCIIEPUMEHTAJIBHBIX U TEOPETUUYECKUX METOJAX MCCIEIOBAaHUSA BELIECTB U U3YyUYCHUS
XUMHUYECKUX PEAKLUM;

® MPE/ICTABICHHUE O MEPUOINYECKON 3aBUCUMOCTHA CBOMCTB XUMUYECKUX JIEMEHTOB
(panuyc atoma, 3JIEKTPOOTPHUIATEIBLHOCTh), MPOCTHIX M CJIOXKHBIX BEIIECTB OT
MOJIOXKEHHUsI 3JIeMeHTOB B [lepuoandeckoit cucteme (B MaJIbIX EPUOJAX U IIIaBHBIX
MOATPYNIAX) MU JJICKTPOHHOTO CTPOCHHUS aToMa; yMEHUE OOBSICHSATH CBS3b
MOJIOKEHUA  djemeHra B llepuomnyeckon  cucteMe € YHCIIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsjl
sanpa, oOllee YUCIO  BJIEKTPOHOB), PACHPENCICHUEM  DJJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB IMEPBBIX TPEX MEPUOJOB, Kalaus U KaJbIluf;
KJIacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI C OINOpPOM Ha OmpejecHus
bu3UYeCKOro cMbIciia HUPPOBBIX JAHHBIX MEPUOIUICCKON TAOTUIBI;

® yMeHHE KJIACCU(UIIMPOBATH XUMUYECKHUE JIEMEHThI, HEOPTaHUYECKHUE BEIeCTBA U
XUMHUYECKHE PEAKIUHU C OMOPOM Ha CXEMbI; ONPEACTATh BAJICHTHOCTh U CTENEHb
OKHCJIEHUS ~XUMHYECKUX DJJEMEHTOB, BHJ XUMHUYECKOM CBS3M U  THII
KPUCTAJUIMYECKON CTPYKTYpbl B COEIMHEHUSX, 3apsi[i MOHA, XapaKTep Cpelabl B
BOJIHBIX PACTBOpax BEIIECTB (KMUCIOT, OCHOBAHMI1), OKUCIUTENIb U BOCCTAHOBUTEb
10 aNrOPUTMY Y4E€OHBIX JEHCTBU;

® yMEHHE XapaKTepU30BaTh C OMOpPON Ha cxemy (Qu3nyeckue U XUMHYECKUE
CBOICTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOJOPO, IpaduT, amMas, KpeMHHUIHA,
azor, ¢ocdop, cepa, XJI0p, HATPUM, KaJTHi, MAaTHUM, KaJIbIIUN, ATIOMUHHH, KeJe30)
U CJIOXHBIX BELIECTB, B TOM YHCIE KX BOJHBIX pacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOAOPOA, OKCUABI U THAPOKcHAbl MeTauioB [ - ITA rpymnm,
amromunaus, meau (II), munaka, xeneza (II u III), oxkcunbr yrnepomga (II u IV),
kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTasi, a3oTHas, GocdopHas, yrojibHas, KpEMHHUEBAs KUCIOTa M WX COJIN);
ONUCHIBATh C ONOPOM Ha IJIaH W KIIIOUEBBIE CJIOBAa; YMEHUE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
NOCJI€ MPEIBAPUTEIBPHOIO aHalh3a MOJ PYKOBOACTBOM I€Jarora, MpUMEHEHHE
BEILIECTB B 3aBUCUMOCTU OT UX CBOWCTB, BO3MOYKHOCTh MPOTEKAHUSI XUMHYECKUX
MpEBpPAlICHUA B PA3JIUYHBIX YCJIOBHUAX, BIHMSHUE BEIIECTB U XUMUUYECKUX
IIPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYKAIOLIYIO IPUPOJAHYIO CPENY;

® YMEHHE COCTaBISATH MO o0Opasiy, CcXeme, ajlropuTMy YYeOHBIX JACHCTBUIN
MOJIEKYJISIDHBIE ¥ MOHHBIE YpaBHEHHUS PEaKlUil (B TOM YHUCJE peakuuid MOHHOTO
oOMEHa W OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIU), WILTIOCTPUPYIOIIHX
XAMHYECKUE CBOMCTBA M3YyUYCHHBIX KJIACCOB / TPYMI HEOPTaHUYECKHUX BEIIECTB, a
TaK)Ke MOATBEPAKIAIOIINX TEHETUUECKYIO B3aUMOCBSI3b MEXI1Y HUMU;

® YMEHUE BBIYUCIATh OTHOCUTEIBHYI) MOJICEKYJSIPHYI0O M MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOrO JJIEMEHTAa B COCAUHECHHH, MACCOBYIO
JIOJIIO BEILECTBA B PAaCcTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ta3oB ¢
onopoil Ha oOume (GopMysbl; yMEHHUE MNPOBOJAUTH PACUEThl O YpPaBHEHUSIM
XUMUYECKUX pEeaKIUid MU HaXOAUTh KOJWYECTBO BEIIECTBA, O0BEM M Maccy
peareHTOB WM MPOJIYKTOB peakiuu ¢ OMOpoil Ha oOpasel, alropuTM yuyeOHBIX
JIICUCTBUU;
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® BJa/ICHHE OCHOBHBIMU METOJAaMHU Hay4HOI'O NO3HAHUs (HaOII0AeHUE, U3MEPEHNUE,

AKCIIEPUMEHT, MOJICJIMPOBAHNE) PU MU3yYEHUH BEIECTB U XMMHUUYECKUX SBICHUHN

C ONOPOIl Ha aJITOPUTM YUEOHBIX ACHCTBUI; yMEHHE CHOPMYIHPOBATH MPOOIEMY

Y MPEJUI0OKUTH IyTH €€ PELIEHHUs C TOMOIIBIO NIearora; 3HaH1ue OCHOB 0€30MacHOM

paboThl C XUMHUYECKHUMH BEIIECTBAMH, XUMUYECKOH TMOCYA0H H J1a00paTOpHBIM

00opyI0BaHUEM;
® HaIWYHE MPAKTUYCCKUX HABBHIKOB TUIAHUPOBAHHS M OCYIIESCTBICHHS CIEAYIOIINX

XUMHAYECKUX IKCIIEPUMEHTOB TIOJI PyKOBOJCTBOM YUHUTENS ¢ OOCYXKJACHHUEM IIaHa

paboOThl UJIM COCTABJICHUEM TAOJIUIIBI:

U3ydeHue U OnucaHne (PU3NIecKuX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PUBNICCKUMHU 1 XUMUYIECCKUMHU SIBIICHUSMU;

OTIBITHI, WIUTFOCTPUPYIOIINE TPU3HAKH MPOTEKAHUS XUMUIECKUX PEAKITHil;

U3y4YeHHE CIIOCOOOB pa3ieieHus] CMecei;

NOJIyYeHHE KUCIIOPO/Ia U U3YUYEHHE €r0 CBOMCTB;

MOJIy4€HHE BOJOPOa U U3yYEHHUE €ro CBOMCTB;

MOJIYYeHHE YTIEKHUCIIOTO Ta3a U U3yUYeHUE €ro CBONCTB;

NOJIy4eHHe aMMHaKa U U3yYeHHUE €ro CBONCTB;

PUTOTOBJIEHUE PACTBOPOB C OMPE/IEICHHON MacCOBOH /10J1€i paCTBOPEHHOTO
BEIIECTBA;

UCCJIEIOBAaHWE M OINKMCAHHE CBOWCTB HEOPTraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

NpUMEHEeHHe MHJIUKATOPOB (JJaKMyca, MeTUJIopaHka U ¢eHondranenHa) ans
OTIpEeJICIICHHSI XapaKTepa Cpe/ibl B paCTBOPAaX KUCIOT U LIEI0YEH;

U3y4YeHHE B3aUMOJEHCTBUA KHUCJIOT C METaJIaMH, OKCHUIaMU METaJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHE OJIHOT'O METaJlJIa APYTUM U3 PACTBOPA COJIH;

uccienoBanue aMmGOTEpHBIX CBOMCTB THAPOKCUIOB ATIOMUHUS U [IUHKA,

pelIeHre  HKCIEPUMEHTANbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPraHUYECKUX COCTUHEHUI;

pellleHne  HSKCIEpUMEHTANbHBIX 3aJad 1[0 TeMe  «DIEeKTPOJIUTHYECKas
JUCCOLUALSY;

pelleHne YKCIePUMEHTANIBHBIX 3a/1a4 o TeMe «Baxkneiine HemeTaisl U uX
COETUHEHUSD;

pElIeHNEe SKCTIEPUMEHTATBHBIX 3a/1ad 10 TeMe «BakHeHIme MeTauibl U UX
COETUHEHUSY;

XUMUYECKUE FKCIIEPUMEHTHI, WILTIOCTPUPYIONINE TPU3HAKY TPOTEKAHUS PEaKIINii
MOHHOTO OOMEHa;

KayeCTBEHHbIE PEAKIMH Ha NPUCYTCTBYIOLUIME B BOAHBIX pAcTBOpPaX HOHBI:
xjopuna-, Opomua-, woauna-, cyiabdar-, d¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBHI,
TUIPOKCU-MOHBI, KaTHOHBI aMMOHUS, MarHWsl, KaJbIlHs, allOMHHH, keneza (2+) u
xenesa (3+), menu (2+), IIMHKA;

YMEHHE TPEACTaBIATh pE3yNbTaThl JKCHepUMEHTa B (opme BBIBOJOB,
J0Ka3aTeNbCTB, TPAPUKOB U TAOJIUI] U BBISBIISATH SMIIMPHUECKHUE 3aKOHOMEPHOCTH;
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e BIIQJICHUE MpaBUIaMU 0€30MaCHOT0 OOpalleHusl ¢ BEIECTBAMHU, UCIIOIb3YEMBIMU
B MOBCEAHEBHOM >KU3HU, a TAKKE MPAaBUJIaMU IMOBEJACHUS B LEISAX COEpPEeKEHHS
3I0pOBbSl U OKPY’KaloIlel NPUPOJHON cpelbl; MOHMMaHHE Bpeaa (OMacHOCTH)
BO3JICHCTBHSI HA KMBbIE OPraHU3Mbl ONPEIEICHHBIX BEUIECTB, @ TAKXKE CIIOCOOOB
YMEHBIICHUS] M TMPEeJOTBpPAlleHUs] HMX BPEAHOIO0 BO3JEUCTBHS; TOHUMAHHE
3HAYEHUS KUPOB, OEJIKOB, YIIIEBOJIOB /AJI1 OpraHU3Ma YeI0BEKa,;

® BJAJICHHE OCHOBAaMU XMMHYECKOM TIpaMOTHOCTH, BKIIIOYAIOIIEH YyMEHUE
MPaBUWJIBHO MCIOJIb30BaTh M3YyYEHHBIE BEIECTBA U Marepuaibl (B TOM YHCIIE,
MUHEpalbHbIE YAOOpPEHMs, METaulbl M CIUIaBbl, HPOAYKTHl MepepaboTKH
OPUPOJHBIX UCTOYHUKOB YTII€BOJIOPOIOB (YIJIsl, IPUPOJHOTO Ta3a, HePTH) B OBITY,
CEJIbCKOM  XO3SIIICTBE, Ha MPOU3BOJCTBE; YMEHHE NPUBOJUTH MPUMEPHI
PaBWJIBHOT'O UCTIOIB30BAHUS U3YUYEHHBIX BEIIECTB U MAaTEPUAJIOB;

® YMEHHME YCTaHaBJIMBAThb CBA3U MEXAY pPEalbHO HAOII0JaeMbIMU XUMHUUYECKHUMU
ABJICHUSIMHU U TIPOLIECCAMM, MTPOUCXOAIIMMHA B MAKpO- U MUKPOMUPE, OOBICHATh
NPUYMHBI MHOTO0Opa3usi BEIECTB, YMEHUE MHTETPUPOBATH XUMHUECKHE 3HAHUS
CO 3HAHUSIMU JPYTUX YU4eOHBIX MPEAMETOB C MOMOIIBIO ME€/1arora;

e mpencraBieHUE O cdepax mnpodeccuoHaNbHONW NESITENbHOCTH, CBSI3aHHBIX C
XUMHEH W COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMM Ha JOCTHXKEHHUAX
XUMHYECKOM HayKH;, HaJlM4he OIbITa padOThl C pa3IWYHBIMH HCTOYHHKAMU
uHbOpMallMK 1O  XUMUU  (HAyYHO-TIONMYJISIpHAsl ~ JIUTEpaTypa, CJOBapH,
CIIPaBOYHUKH, UHTEPHET-PECYPCHI) C OMOPON Ha aIFOPUTM: YMEHUE OOBEKTHBHO
OLICHMBaTh MHGOPMAIMIO O BEIIECTBaX, MX NPEBPALIEHUAX U TPAKTUYECKOM
IPUMEHEHHH.

TpeOoBaHusl K NMpeIMETHBIM Pe3yJIbTATAM OCBOEHHUSI Y4eOHOro mpeaMeTa
«Xumus», pacnpeejeHHblIe M0 rogamM 00y4eHu st

PesynpraThl mo romam QOpMYNIHMPYIOTCA 1O TPHHIUNY T00aBICHUS HOBBIX
pe3yabTaTOB OT roja K TOJy, YK€ Ha3BaHHbIE B MNPEAbIAYIIMX ToJlaX MO3ULHH, Kak
PaBUJIO, IOCJIOBHO HE MOBTOPSAIOTCSA, HO YUHUTHIBAIOTCS (PE3yJIbTaThl OUEPEIHOTO roja
[0 YMOJYaHUIO BKIIFOYAIOT PE3YIbTaThl IPEABIIYIINX JIET).

KJIACC

pacKpblBaTb CMBICI OCHOBHBIX XHWMHYECKHUX IIOHSTHI: aTOM, MOJEKYIa,
XUMUYECKHUI 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMECh (OJTHOPOJIHAS U
HEOJHOPOJHAsA), BaJEHTHOCTh, OTHOCUTEJbHAs AaTOMHAas M MOJEKYJsIpHash Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasi 10JIs1 XUMHYECKOTO 3JIEMEHTA
B COCJUHEHHUM, MOJSPHBIA  OOBEM, OKCHHA, KHUCJIOTa, OCHOBaHUE, COJb,
2IIEKMPOOMPUYAMENLHOCTY , CTEIEHb OKHUCIICHUS, XUMHUYECKasl  peakius,
KJaccu(pUKausl peakluil: peaklnH COCIUHEHHS, PEAKUUU Pa30oXKEeHUs, pPeakinu
3aMelIeHus, peakiiuu oOMeHa, 9K30- U PHIOTEPMUUYECKHUE PEAKIIUU; Men1080l dppexm
peakyuu, PO aToMa, 3JIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTallb, paguyc aTtoma,
XUMUYECKasi CBSI3b, MOJISIPHAS M HEMOJSIpHAs KOBAJEHTHAs CBA3b, HOHHAS CBSI3b, MOH,

: 3Z[CCL " Jajnee KypCuBOM 0003HaYa0TCSA TUTAaHUPYCEMBIC TPEAMETHBIC PE3YJIbTAThbl, KOTOPBIC MOTYT OBITh MNOTCHIIMAJIbHO
JAOCTUTHYThI O6y‘laIOIIII/IMC$[ C 3HP, HO HE SBIISIIOTCS 00SI3aTE€ILHBIMH.
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KaTHUOH, aHWOH, PAacTBOp, MaccoBas JOJs BemiecTBa (IPOLICHTHAsT KOHIIEHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHM (cMm. 1. 1) u
MPUMEHSATH 3TU NOHATHS IPU OMKMCAHUU BEILECTB U UX MPEBPAILCHUN;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBjieHUS (POpMysn BeIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKIIUH, JJIEKTPOHHOTO OaslaHca;

OMpEeNIeNATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTEIICHD
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COEJUHEHUSIX C OMOpPOM Ha OmpejeseHus, B TOM
YUCII€ CTPYKTYpPUPOBAHHbBIC, MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy
coeIMHEHUN 10 QopMmysiaM; BHUJ XUMHYECKOW CBS3U (KOBWJICHTHasT W HWOHHAs) B
HEOPraHWYECKUX COCJIMHEHUSIX;

UMETh TMPEJICTABICHUE O CUCTEME XHMHUUYECKUX 3HAHUW, YMETh C MOMOIIbIO
YUUTENS MPUMEHATh CUCTEMY XMMHYECKUX 3HAHWM, JI YCTAaHOBJIECHUSI B3aUMOCBSI3U
MEXy U3YYEHHBIM MaTepHaJIOM U TMPH MOJYYCHUH HOBBIX 3HAHUH, a TakKe mpu padoTe
C HCTOYHUKAMU XUMHUUYECKoW uHpopmanuu. OpUEHTUPOBATHCS B TMOHIATHAX W
OTIEpUPOBATh UMU Ha 0a30BOM YpOBHE, IPUMEHSITh MIPU BBITIOJTHEHUH YUY€OHBIX 3a1aHUN
U PEIICHUHM PACUETHBIX 3a/1a4 C OMOPOM Ha aJrOPUTM YYEOHBIX JEHCTBHI M3yUYCHHBIC
3aKOHBI U TEOPUHU: 3aKOH COXpaHeHHUs Macchl, [lepuonnueckuii 3akon J[.1. Mennaeneena,
3aKOH NOCMOSIHCMBA COCMAsd, 3aKOH ABOrajpo; aTOMHO-MOJICKYJISIpHAsS TEOpHUs.
CootHOCUTh 00O3HauYeHUs, KOTopble UMeroTcss B Tabmune «llepumoanueckas cucrema
xumuyeckux asnemeHToB JI. WM. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEpUCTHKAMHU
CTpPOEHHUSI aTOMOB XUMHYECKHUX DOJEMEHTOB (COCTaB W 3apsija fAnpa, oOIllee YHUCIo
ANEKTPOHOB U PACHPEICIEHUE UX IO JJIEKTPOHHBIM CJIOSAM);

KJaccu(UIUPOBATh XUMHYECKHE OJIEMEHTHl; HEOPraHW4YecKHhe BEIleCTBa;
XUMUYECKHE peakuuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKIMU BEUIECTB, IO
TEIUIOBOMY 3(deKTy, M0 M3MEHEHUIO CTETICHH OKHUCICHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA  BEIIECTB
Pa3JIMYHBIX KJIAcCOB, MOATBEPKAasi OMUCAHWE MPUMEPAMH MOJIEKYJSPHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMK C OTIOPOM HA CXEMBI;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOXHOCTH NMPOTEKAHUS XUMHUUYECKHUX IMPEBPALICHUN B PA3JIUYHBIX YCIOBHUAX IOCIIE
MIPEABAPUTETLHOTO OOCYKICHHUS C MEJarOroM;

BBIUNCIIATh OTHOCUTEIIBHYIO MOJEKYJSIDHYIO W MOJSIPHYKO MacChl BEIIECTB;
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3J€MEHTa Mo (popMysie COEIMHEHUS; MACCOBYIO JOJIIO
BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHID XMMHYECKOW PEAKIUU C
ONOPOW HA aJNTOPUTM;

IIPUMEHSATh OCHOBHBIEC ONEPALMU MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U

CHUHTE3, CpaBHEHHE, O000O0IICHHE,CUCTEMAaTH3aIlHA, KJIacCH(UKAIUSA, BBISIBICHUC
MPUIUHHO-CJICICTBEHHBIX CBS3CH — JUI M3YYCHUS CBOMCTB BEIISCTB U XUMHUUECKUX
peaKIuii; eCTeCTBEHHO-HAy4YHbIC METOJbl ITIO3HAHHMS — HAOJIIOJCHHE, HW3MEpPCHHE,

MOJICTUPOBAHUE, SKCIIEPUMEHT (PeaibHblli U MbICJIeHHbIIL) IO PYKOBOJCTBOM I€/1arora,
CJe10BaTh paBUjIaM MOJIb30BaHUSI XUMUUECKON NOCY10M 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAK)KE MPaBHUIIaM OOpAIlEHUsI C BEIIECTBAMH B COOTBETCTBUHU C
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MHCTPYKIIUSMU TI0 BBIMOTHEHHIO JTA00PAaTOPHBIX XUMHYECKHUX OMBITOB MO TOTYYCHUIO U
cOOMpaHUI0 Ta3000pa3HbIX BEHIECTB (BOAOPOJIa U KHUCJIOpPOJAA), MNPUTOTOBICHUIO
PacTBOPOB C ONPEAEITEHHON MAaCCOBOM J10JIEM pACTBOPEHHOIO BELIECTBA; INIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB MICIOYECH U
KHUCJIOT C TOMOILIbIO WHAMKATOPOB (JlaKMycC, (eHoadTanenuH, METUJIOpaHXK U Jp.),
MOJITBEPKIAIONINX KAaYeCTBEHHBI COCTaB HEOPTaHWYECKUX BEIIECTB (KaueCTBEHHBIC
pEaKIi Ha UOHBI) MO/ PYKOBOACTBOM TIe1arora.

KJIACC

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATUM: XUMHYECKUU DJIEMEHT,
aToM, MOJIEKYJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO,
BAJICHTHOCTb, JJICKTPOOTPHULIATEIBLHOCTh, CTENEHb OKUCIICHUS, XUMHUUYECKas peaxius,
XUMUYECKasi CBSI3b, Meniogou 3¢hgexm peakyuu,M0oJb, MOJSIPHBIA 00BEM, PacTBOP;
AJIEKTPOJUTHI, HEIJEKTPOJUTHI, AIEKTPOJUTHUUECKAS NUCCOLMALMSA, PEAKIMM MOHHOIO
oOMeHa, KaTaJnu3aTop, XumMuyeckoe pasHogecue, oopamumvie u Heobpamumvle peaxyui,
OKUCJIUTETbHO-BOCCTAHOBUTEIBHbBIC PEAKIINH, OKUCIIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAaHOBJICHHE, aJJIOTPOMUs, aM(OTEPHOCTh, XMMHUYECKas CBA3b (KOBAJICHTHas,
WOHHAs, METaJUIMYecKasi), KpUCTAJUTUHYECKasi PEIIETKA, KOppo3us Memailos, CHIA8bl;
cKOpocmb  Xumudeckou peaxyuu, TpenaenbHo pomyctumasi koHueHtpanus (ITIK)
BEIIIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKMX MOHATUM (cM. m. 1) u
MPUMEHSTh 3TU MOHATHS IPU ONTMCAHUU BEIIECTB U UX MPEBPALCHU;

UCITOJIH30BaTh 3HAKU U CUMBOJIBI JJIs1 (DUKCALIMK PE3YJIbTATOB HAOIIOEHUM,
cocTaBjieHUs (POPMYJ BEIIECTB U YpPaBHEHMM XMMHMUECKHX PEAKIIUM, 3alUCH JaHHBIX
yclioBHit 3a1a4. Mcrons3oBaTh 0003HaUeHMS, nMeromuecs B [leprogudeckoi cucreme u
TaOIUIE pACTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJICH B BOJIE JUIS BHITIOJTHEHUS 3a/TaHUH.

ONPEAEsATh BAJIEHTHOCTh U CTENIEHb OKUCJICHUS XUMUUYECKUX PJIEMEHTOB B

COCIMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAIJICKHOCTh BEIIECTB K OINpPEICIEHHOMY
KJIACCY COCMHEHMI C OITOPOM Ha ONPEICIICHUS, B TOM YHUCJIE CTPYKTYPUPOBAHHbIC; BUIbI
XUMHUYECKOW CBsI3U (KOBaJICHTHas, HOHHAs, METAUIMYECKas) B HEOPraHUYECKUX

COCIMHEHUSAX; 3apsj] HOHA 10 XUMHUYECKOU (popMyJie; XapaKTep Cpeabl B BOIHBIX
pacTBOpax KHCJIOT U IIEJOYeH, mun Kpucmaiiuieckou pewmeémrKy KOHKPEemHO2o
sewjecmaea,

packpbiBaTh  cMbici  Ilepuoguueckoro  3akona .M. MenaeneeBa wu
JIEMOHCTPUPOBATH €T0 MTOHUMAaHUE: ONUCHIBAMb U XaAPAKMePU3068ams TaOIMIHYI0 Popmy
[Tepuonndeckoid CUCTEMBbl XMMHUUYECKUX DJJIEMEHTOB: pa3jiMyaTh IOHITHS «TJaBHas
noarpynna (A-rpynna)» u «nobouyHas noarpynna (b-rpymma)», manbsie u Oonbliue
MIEPUOJIBI; cCOOMHOCUMb 0003HAYCHHS, KOTOPhIE UMEIOTCS B TIEPHOIUIECCKON TadHIle, ¢
YUCJIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB H
3apsj saapa, ollee YMCIo JIEKTPOHOB M PaCIpeIeSICHUE UX IO JICKTPOHHBIM CJIOSIM);
00bscHAMb O0UIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMMHYECKUX SJIEMEHTOB U
MX COCIMHEHUM B TIpejeax MaJIbIX MEPUOJAO0B M TJIABHBIX MOJATPYMI ¢ yUETOM CTPOCHUS
HX aTOMOB;

KJIacCU(PUIIUPOBaTh XUMHYECKHE DJIEMEHThI; HEOPraHMYEeCKHE BEISCTBA;
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XUMUYECKUE peakiuu (M0 YUCIy W COCTaBY YYAacTBYIOIIMX B PEAKIUHU BEIIECTB, MO
TerIoBoMy 3G (PeKTy, M0 UBMEHEHUIO CTEMEHEeW OKUCICHUS XUMUUYECKUX AJIIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBAThH) OOIIKME U CHeNU(PUUECKHe XUMUYECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOJATBEPKIas OMUCAHWE MPUMEPAMHU MOJICKYJISIPHBIX U
VOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI C OIIOPOU HAa CXEMBI;

COCTaBJISITh YPaBHEHUS AJICKTPOJUTHYECKONU JAUCCOIMAIIMUA KHUCIJIOT, MIEIOYEeH U
COJICH; TIOJIHBIE U COKpalI€HHBIE ypaBHEHHUS pPEaKIUid HOHHOTO OOMEHa; ypaBHEHUS
peakIui, MOATBEPKIAIOIINX CYIIECTBOBAaHNE T€HETUYECKON CBSI3U MEXK/y BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOI0 OanaHca 3TUX peaKIHii;

POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UWX CTPOCHWS;
BO3MOXKHOCTU TIPOTEKAHUSI XUMUUYECKUX TMPEBPAIICHUN TMOCIe MPeBapUTEIHLHOTO
00CYXJICHUS C MEeIaroroMm;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJSPHYIO W MOJIAPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (popmyJie COeIMHEHUS; MAaCCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE; MPOBOJUTH PACUYEThl MO YPAaBHEHHIO XUMHUYECKOW peakIuu ¢
OIOPOY Ha aJITOpPUTM;

CJIeIOBaTh MpaBUJaM TOJb30BAHUS XHMHUYECKOW MOCYIOH M JabopaTOPHBIM
o0opyaoBaHMEM, a TakK)Xe NpaBWiIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIMSIMU TI0 BBITIOJIHEHHUIO JaOOPATOPHBIX XUMHUYECKHUX OIBITOB IO MOJIYYSHHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

IPOBOJIUTh PEAKIUHU, TOATBEPKIAIOIINE KAaYeCTBEHHBI COCTAB pPa3IMYHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM MMYyTEM XIOPHA- OpPOMHUI-, HOAUI-, KapOoHaT-,
docdar-, cunukar-, cynbhar-, TMAPOKCUI-UOHBI, KATHOHBI aMMOHHUS M HIOHBI U3y4Y€HHBIX
METaJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEpPAlMd MBICIUTEIBHON NESATEIbHOCTH — aHalu3 H
CUHTE3, CpaBHEHUE, 000011IeHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUUYUHHO-CIICICTBEHHBIX
CBSI3€M — I U3yUYE€HUSI CBOVCTB BEILIECTB U XUMHUECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — HAOJIIOICHNE, I3MEPEHNE, MOJICITMPOBAHKE, IKCIIEPUMEHT (peaTbHbIH
Y MBICJICHHBIN).



KPUTEPUHU U HOPMbI OHEHKHU NPEJIMETHBIX PE3YJIbBTATOB
OBYYAIOIINXCHA C 3IIP 11O XUMHUU

OLEHKA YCTHOI'O OTBETA

OTMeTKa «5»:

- OTBET IIOJIHBIN U IIPABUIBHBIA HA OCHOBAHUU U3YyUYEHHBIX TEOPUL;

- Marepual U3JI0KEH B OMNPEACICHHON JIOTMYECKON MOCIe0BaTeIbHOCTH,
JTUTEPATYPHBIM SI3BIKOM;

- OTBET CAMOCTOSITEJIbHBIN.

OTMeTKa «4»;

- OTBET MOJHBIN U MPAaBUILHBIA HA CHOBAHUM U3YYCHHBIX TCOPHH;

- MaTepuall U3JIOKEH B OMPEIEICHHON JIOTUYECKOW MOCIEeI0BAaTeIbHOCTH, MPHU
ATOM JOIMYIIEHBI JBE-TPU HECYIIECTBEHHbIC ONIMOKU, UCTPABJIICHHBIC MO TPEOOBAHUIO
YUUTEJIS.

OTMeTKAa «3»:

- OTBET MOJIHBIM, HO MPU ATOM JIOIMYIIEHA CYIICCTBCHHAs OIMMOKA WM OTBET
HEIIOJIHBIM, HECBSI3HBIM.

OTMeTKa «2»:

- TIpU OTBETE€ OOHAPYXEHO HEMOHMMAaHUE YYaIlUMCSI OCHOBHOTO COJICpXKaHUS
y4eOHOro MaTepualia Uiu JOIMYIICHbl CYIIEeCTBEHHbIE OIIMOKH, KOTOPbIE y4Yalluiics He
MOKET UCIIPABUTH MPU HABOJAIINX BOIPOCAX YUUTEIA, OTCYTCTBUE OTBETA.

OLEHKA ITPAKTUYECKHUX PABOT

OTmeTka «5»:

- paboTa BBHINIOJIHEHA TIOJIHOCTBIO M TMPAaBUIBHO, CHEJAHbl TMPaBUIIbHBIC
HaOJIIOICHNST U BHIBOJIBL;

- DKCIIEPUMEHT OCYIIECTBIEH MO TUIAHY C y4YETOM TEXHHKU O€30MacHOCTU H
paBuyI paboThI C BEIIECTBAMU U 000PYyI0BaHUEM;

- MPOSIBIICHBl OPraHU3aLMOHHO - TPYJIOBBIE YMEHUS, MOIIEPKUBAIOTCS YUCTOTA
pabouero Mecrta u OpsAIOK (Ha CTOJIe, S)KOHOMHO HCIOJIb3YIOTCS PEAKTUBHI).

OT1meTka «4»:

- paboTa BBIMOJTHEHA MPABUIBHO, CIEIAHbI MPAaBUIbLHBIC HAOIIOACHUS W BBIBOIBI,
HO MPU 3TOM 3KCIIEPUMEHT MPOBEJECH HE MOJHOCTHIO WIH JOMYIIEHbl HECYIIECTBEHHBIE
omMOKH B paboTe ¢ BEUIECTBAMHU U 000PYIOBAHUEM.

OT1MmeTka «3»:

- paboTa BBIMOJHEHA MPABWJILHO HE MEHEE YEeM HAIOJIOBUHY WJIM JOIyIIeHa
CYIIIECTBEHHAs OIMOKA B XOJI€ SKCTIEPUMEHTa B 00BICHEHUH, B O(POPMIICHUHU PabOTHI, B
COONIOJIEHNM TIPaBWJI TEXHUKKM Oe30macHOCTH Ha paboTe ¢ BeHmEeCTBAMU U
00opyaOBaHUEM, KOTOPAsk UCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIIS.

OTmerka «2»:

- JomyiieHsl ABe (M 0oJsiee) CYIIECTBEHHbIC OIMOKU B XOJE: DKCIIEPUMEHTa, B
00bsicCHEHUHU, B 0OPMIICHUU PaOOThl, B COOIIOJICHUH MPABWJI TEXHUKU O€30MaCHOCTHU
npu paboTe C BeHleCTBaMM M OO0OpYAOBaHUEM, KOTOpPbIC YYaIIUMCS HE MOXKET
WCIIPABUTh aKe MO TPEOOBAHUIO YUUTEIIS,

- paboTa He BBINOJIHEHA, Y YYaIlleToCsl OTCYTCTBYET IKCIIEPUMEHTAIbHbBIE YMEHUSI.



IloypouHoe niianupoBanue nmo xumum 8 kiacc (68 ypoxon)

Ne | Paznen, Tema Jara | JlaTta IInaHupyemsbie pe3yabTaThl
n/ wiad | gakr
1|
HNEPBOHAYAJIBHBIE XUMHWYECKHUE IMOHATHUSA (10 HACOB).
1 | [Ipeamet xumuu. BemectBa CraBst yueOHbIE 3a]Ja4ll HA OCHOBE COOTHECEHUS TOTO,
(1) YTO y>K€ U3BECTHO U YCBOEHO O0YYaIOIUMHUCS, U TOTO, YTO elIé He
U3BECTHO
CaMoCTOATENbHO BBIACIAIOT U (OPMYIUPYIOT TO3HABATEIBHYIO 11ETh
DopMyIUPYIOT COOCTBEHHOE MHEHUE U TTO3UIINIO, 33/I1aI0T BOIIPOCHI
2 | [IpeBpaiiieHne BEIIECTB. CraBsT yueOHbIE 33/1aul Ha OCHOBE COOTHECEHUS TOTO, YTO yiKe
(2) M3BECTHO, U TOTO, YTO HE U3BECTHO
CaMoCTOATENbHO BBIACIAIOT U (OPMYIUPYIOT TO3HABATEIBHYIO 1IETh
DopMyIHUPYIOT COOCTBEHHOE MHEHUE U CTABSIT MOHSATHBIC IS
napTHEpa IMOHATHS
3 | Ilpaktuueckas padota Nel: [lenenonaranue v MIaHUPOBAHUE
(3) | «IIpuémnl oOparieHus c ®opMHpPOBAHUE TTO3HABATEIBHOM 1IENIH
Ja00paTOPHBIM 000PYIOBAHUEM). 1. IInaHupoBaHKe MPAKTUYECKOU pabOTE MO MPEAMETY
2.Paspemienne KoHpIUKTA
3.YupaBiieHre NOBEAECHUEM MTapTHEPA
4 | Ilepuoguueckas cuctema CrtaBuTh yueOHBIE IIETU
(4) | xXuMHYECKUX CpaBHuBaTh, KJIacCUDUIIMPOBATH M 00001IaTh (PAKTHI U SBICHUS
AJIEMEHTOB. 3HaKU XUMUYECKUX dopmynupyet cOOCTBEHHOE MHEHUE U TIO3HUITHIO
AJIEMEHTOB.
5 | XuMnueckue CraBaT 1 GOPMYIHPYIOT MPOOIIEMY ypOKa, CAMOCTOSATEIIBHO CO3/Ial0T
(5) | popmybl. JITOPUTM JIESITEILHOCTH MPU PEIICHUH MPOOJIeMbl pabOoTaTh IO MJIaHY,
OTHOCUTENBHBIE [TposiBISAIOT yCTOWUYMBBIA YU4EOHO — ITO3HABATEIbHBINA HHTEPEC K
aTOMHBIE U HOBBIM 3HAHUSIMU CIOCO0AM penieHus 3a1au
MOJIEKYJISIpHBIE dbopMyTHpyIOT COOCTBEHHOE MHEHHE Y TTO3UIINIO, 33/TAF0T BOTPOCHI,
MAacCCBhl. CTOSIT IOHSITHBIC JJI MAPTHEPA MOHATHUS




6 | Pacuétel mo xumMuyeckou CocCTaBnATh IJIaH PEIICHUS TPOOTIEMBbI
(6) | bopmyre. CTpouTh JIOTMYECKOE PACCYKICHUE
yCTaHABIIUBATh MIPU
YUHHO-CJICJICTBEHHYIO CBSI3b
YMetb paboTaTh B rpyIe
7 | BaneHTHOCTS. CocTaBisTh MIaH peleHus NpooOJIeMbl
(7) Co3naBaTh cCXeMaTHUECKHE MOJCIIH
VYcraHaBIMBaTh U CPAaBHUBATH Pa3HbIC TOUKHU 3PEHUS U JI€TaTh
MpaBUIIbHBIN BEIOOD
8 | CocraBieHHE XUMHUECKUX CocCTaBnATh MJIaH pelIeHUs MPOOTIEMBI
(8)| bopmyn o BaeHTHOCTH. Co3naBaTh CXeMaTHYECKHE MOJICTTU
VYcraHaBnMBaTh U CPaBHUBATH PA3HBIC TOUKHU 3PEHUS U JIEIaTh
MPaBUJIbHBIN BEIOOD
9 | IloBTOpEHHKE CamocCTOATENbHO aJIeKBATHO OIICHUBATH MPABUILHOCTH
(9) | mo Teme BBITIOJIHCHUS JISUCTBUS M BHOCUTh HEOOXOIMMbIE KOPPEKTUBHI B
«ITepBoHauanbHbIE WCIIOJTHEHUE KaK I10 XOJly €ro peaju3aliuu, Tak U B KOHIIS
XUMUYECKHE NEUCTBHSL.
HOHSTHUSD. Hcrnonb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA, B TOM YUCIIE
MOJENH U CXEMBI JIJIsl pEUIEHUS 3a/1a4;
®opmynupoBaTh COOCTBEHHOE MHEHHUE U TTO3UIIHIO;
2.Y4uThIBaTh pa3Hble MHEHHUS U UHTEPECH 1 00OCHOBBIBATH
COOCTBEHHYIO ITO3HUITUIO,
10 | KontponbHas padora Ne 1 mo CaMocCTOATENBbHO aIEKBATHO OLIEHUBATH MPABUIBHOCTh
(10| reme «IlepBoHayanbHBIE BBITIOJTHEHUS JICHCTBUSL U BHOCUTH HEOOXOIUMbIE KOPPEKTUBHI B
) | XUMUYECKHE UCIIOJTHEHUE KaK [0 XOJly €ro peaju3aluu, Tak U B KOHILIE
TTOHATUS. JEUCTBUS.

Hcrmonp30BaTh 3HAKOBO-CUMBOJIMUECKUE CPECTBA, B TOM YHCTIE
MOJICITM ¥l CXEMBI JIJIS PEIICHUS 3a/1a9;

dopMyIupoBaTh COOCTBEHHOS MHCHHE U TTO3UITHIO;
2.Y4uTHIBaTh pa3HbIe MHEHUS M HHTEPECHI H 00OCHOBBIBATH
COOCTBEHHYIO MO3HUIINIO,

TEMA Ne 2. ATOMBI XUMHNYECKUX3JIEMEHTOB (9 uacos).




I | OcHOBHBIE CBEJEHHUS O CTPOEHUH CamocToATebHO 00HAPYKUBAIOT U PopMyTUPYIOT IpodaeMy. CTaBsT
(11| atoma. U GOpMYIHPYIOT POOJIEMY YPOKa, CAMOCTOSTENBHO CO3A0T
) JITOPUTM JIEATEILHOCTH MPHU PELICHUH MPOOJIEMbI
OTcTanBaTh CBOIO TOUKY 3PEHUS, IPUBOIUTH APTYMEHTHI,
noaTBepKAas uX ¢pakraMu. Pa3nuuaTe B yCTHOM pedn MHEHUE,
JI0Ka3aTeIbCTBA, TUIIOTE3HI.
2 | Ctpoenue VY4YUTBIBAIOT MPaBUJIO B INIAHUPOBAHUU M KOHTPOJIE CIIOcO0a penieHus,
(12| aromos. OCYILIECTBJISIIOT MTOIIArOBBIM KOHTPOJIb
) Br16upatoT oCHOBaHUS M KPUTEPHH JIsI KiTacCu(DUKaInu
[Tpeo6pazoBeIBaTH MHGOPMAIIMIO U3 OAHOTO BUAA B IPYTOil U
BbIOMpATH /17151 ce0st y100HYI0 (hOopMYy (PUKCALIMH MTPEACTABICHUS
uH(pOopMaIIH
JloroBapuBaroTCs O COBMECTHOM ESITEIbHOCTH, MPUXOJAT K 00IIeMY
PEIICHHUIO, B TOM YUCJIE U CTOJIKHOBEHUIO MHTEPECOB
3 | Ilepuoguyeckuii 3aKOH U CraButhb yueOHBbIE 1IeJIU
(13| IICXD A.1. Menaeneesa. CpaBHuBaTh, KJacCU(PUIUPOBATH U 000011aTh (PAKTHI U SIBICHUS
) dopmynupyer cOOCTBEHHOE MHEHUE U TIO3ULINIO
4 | NoHHas cBs3b. CamMocTosTeIbHO 0OHAPYKUBAIOT U HOPMYTUPYIOT pobdiemy. CTaBar
(14 U GOpMYIHPYIOT MPOOJIEMY YPOKa, CAMOCTOSITEIHHO CO3AI0T
) AJITOPUTM JESATEIbHOCTH MIPU PEIICHUN TIPOOIIEMBI
OTcrauBaTh CBOIO TOUKY 3pEHUS, IPUBOIUTH API'YMEHTHI,
noaTBepkaas ux ¢pakramu. PaziauuaTe B yCTHOM peun MHEHUE,
JI0Ka3aTeNIbCTBA, TUIIOTE3HI.
5 | KoBanenTHas HenosipHast CraButh y4eOHBIE 1IeNTH
(15| xumunueckas CpaBHuBaTh, KJIacCU(PUIUPOBATH U 00001IaTh (DAKTHI U SIBICHHUS
) | CBSI3b. dopMyaupyeT COOCTBEHHOE MHEHUE H TTO3UITHIO
6 | KoBanenTnas CaMOCTOSITENIbHO aJIEKBATHO OLIEHUBATh MPABUIBHOCTh
(16| monsipHast BBITIOJIHEHUS JICHCTBHSI U BHOCUTH HEOOXOIUMbIE KOPPEKTUBHI B
) | XuMu4eckas UCTIOJHEHHE KaK 10 XOAY €ro peajn3aliy, TaKk U B KOHIIE
CBS3b. NEUCTBUS.

Hcnonb30BaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA, B TOM YHCIIC
MOJIEIT ¥ CXEMBI ISl pEIICHUS 3a71aY;

dopmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3UITHIO;
2.Y49uThIBaTh pa3Hble MHEHHUS U HHTEPECH 1 00OCHOBBIBATH
COOCTBEHHYIO MO3UIUIO,




(17

Mertamnueckas CBA3b.

MPUHMMAIOT M COXPAHALOT Yy4ebHYI0 3a4a4y, N1aHMPYIOT CBOU
AENCTBUA B COOTBETCTBUM C NOCTaB/IEHHOM 33a4a4€M U YCI0BUAMM ee
peanusaumm CaMOCTOSTENBHO CO3AAI0T AITOPUTM JAECSATEIBHOCTH MIPU
penieHrr nNpooJieM pa3IMuHOro XapaKkTepa

OCHOBHBIX OHSITUH

YUYUTBHIBAIOT PA3HbIE MHEHUS U CTPEMSATCS K KOOPIAUHALMU PA3JIUYHBIX
MO3ULHUHN B COTPYAHUYECTBE

IToBTOpEHUE 110 TEME
«XUMHUYECKHUE DIIEMEHTED.

CtaBuTh yueOHBIC 1IETU
CpaBHHMBaTh, KJIACCU(PUIIUPOBATH U 0000IIaTh (PaKTHI U SIBJICHUS
dopMyaupyeT COOCTBEHHOE MHEHUE U TO3UITUIO

KonTponbsnas padota Ne2 o reme
«ATOMBI XUMUYECKUX
HJIEMEHTOBBY

CrtaBuTh yueOHBIC 1IETTU
CpaBHUBATh, KJIACCU(PUIIUPOBATH U 00001IaTh (AKTHI U SIBJICHUS
dopMyupyeT COOCTBEHHOE MHEHUE U TO3UITUIO

TEMA Ne 3. ITIPOCTBIE BEHIECTBA (7 uyacos).

HpOCTBIG BCIICCTBA - MCTAJIJIbI.

CaMOCTOSITENIbHO aJICKBaTHO OIICHUBATH MPABHIILHOCTh
BBITIOJTHEHUS JICHCTBUS U BHOCUTh HEOOXOIMMbIC KOPPEKTHUBHI B
WCIIOJTHEHUE KaK I10 XOJly €ro peajn3aliuu, Tak U B KOHIIS
JIECTBUA.

Hcrnons30BaTh 3HAKOBO-CUMBOJIMUECKHE CPECTBA, B TOM YHUCTIE
MOJIEJIM ¥ CXEMBI JIJIsl PEIIeHUs 3a/1a4;

dopMyaupoBaTh COOCTBEHHOEC MHEHHUE U TTO3HIIHUIO;
2.Y4uThIBaTh pa3Hble MHEHUS K HHTEPECHl 1 00OCHOBBIBATH
COOCTBEHHYIO ITO3UITUIO,

HpOCTBIe BCIICCTBA - HCMCTAJLJIBI.

dopMHpOBaHUE MOHATHS O HEMETaJUIaX, AJUIOTPOIIMHU UX CBOMCTBAX
YMeHnue paboTraTh ¢ yueOHUKOM, JOMOJHUTEIBHON JIUTEPATypOi U
MEPUOANYECKON CUCTEMOM

YMeHue COTpyAHHYATh C yYUTEIeM B TIOUCKE U cOope nHbopmaIium,
CIIyLIATh €ro.

APryMEHTUPYIOT CBOIO MO3ULIUIO U KOOPAUHUPYIOT €€ C MO3ULIUU
NapTHEPOB B COTPYTHUYECTBE

KommuecTBo BeniecTna.

MPUHMMAIOT M COXPAHALOT Yy4ebHYI0 3a4a4y, NaHMPYIOT CBOMU
AENCTBUA B COOTBETCTBUM C NOCTAB/IEHHOM 3a4a4€M U YC0BUAMMU ee
peanmsaunm CaMOCTOATEIBHO CO3/IAI0T AJITOPUTM AECATEIBHOCTH IIPU
peIlIeHUH MPOOIEM Pa3IMIHOTO XapaKTepa

OCHOBHBIX NOHATHHU




YUMUTBIBAIOT PA3HBIE MHEHUS U CTPEMATCS K KOOPAVHALMU Pa3INYHBIX
MO3ULIMM B COTPYAHUYECTBE

(23

MoutsipHblil 00bE€M ra3oB. 3aKOH
ABoraapo

Ilenenonaranye u IIAHUPOBAHUE
®dopmupoBaHue MO3HABATENbHON LIETU
Pa3pemenue koHndukra

VYnpasieHue noBeIeHUEM MTapTHEPA

(24

Pemenue 3agau

CrtaBuTh yueOHBIC 1IETTU
CpaBHHMBaTh, KJIACCU(PUIIUPOBATH U 00001IaTh (PAKTHI U SIBJICHUS
dopMyupyeT COOCTBEHHOE MHEHUE U TMTO3UITUIO

N\~

(25

[ToBTopenue no teme «IIpocteie
BEIIIECTBAY.

OneHnBarOT NPaBUILHOCTD BBITIOJIHEHUS IECTBUS HA YPOBHE
aJIeKBaTHOU PETPOCIIEKTUBHOMN OLIEHKU

Bri6uparot Hauboiee 3¢ dekTuBHbIE CIOCOOBI PellIeHUs 3a/1ay,
KOHTPOJIUPYIOT U OLEHUBAIOT MTPOLIECCUU PE3YIIBTAT

VY4acTBYIOT B KOJUIEKTUBHOM OOCY>KJI€HUU MTPOOJIEM, TPOSBISIOT
AKTUBHOCTB BO B3aUMOJEHCTBUH JJIsl PEIIEHUSI KOMMYHUKATHUBHBIX U
IIO3HABATEJIbHBIX 33/1a4

(26

KontpoabHas
padora Ne 3 o Teme «IIpocThie
BEIIECTBAY

MPUHMMAIOT M COXPAHALOT y4ebHYIo 3a4a4y, N1IaHMPYIOT CBOM
AEenCcTBMA B COOTBETCTBMM C NOCTAB/IEHHOM 3a4a4€el N yCNOBUAMU ee
peanunsauymm CaMOCTOSITEIBLHO CO3/1AI0T AITOPUTM JICSATEIbHOCTH TIPH
pelieHny MpooJIeM pa3IMIHOr0 XapaKTepa

OCHOBHBIX NOHATHH

YUYUTBHIBAIOT PA3HbIC MHEHUS U CTPEMSATCS K KOOPJIUHALIMHU PA3JTUYHBIX
MO3ULINHN B COTPYTHUYECTBE

TEMA Ne 4. COEAUHEHMUSA

XUMHNYECKHUX 3JIEMEHTOB (14 yacos).

27

CrericHp
OKHUCJICHUS

dopMnpoBaHME NOHATUA O CTEMEHU OKUCNEHUA YMeHHE paboTaTh C
y4eOHHKOM, JOTIOJIHUTEIbHOU JTUTEPATYPOM U MEPUOIUYECKOM
CHCTEMOM

YMeHHue COTpyAHUYATh C YUUTEIIEM B TTIOMCKE M cOope nH(pOopMaIluu,
CIIylmiaTth €ro.

ApPryMEHTUPYIOT CBOIO MO3UIAIO U KOOPAUHUPYIOT €€ C TO3UIIHU
MMAPTHEPOB B COTPYTHUYECTBE




(28

BI/IHapHBIC COCIHUMHCHUA MCTAJIJIOB
U HEMCTAJIOB.

CraBsaT u GOpMyIHPYIOT MPOOJIEMY YPOKa, CAMOCTOSATENHHO CO3/Ial0T
JITOPUTM JIEITEILHOCTH NP PELIEHUH MPOOIeMbl paboTaTh M0 IJIaHY,
[TposABISAIOT yCTOMYMBBIN y4eOHO — IO3HABATEIbHBIN HHTEPEC K
HOBBIM 3HAHUSIMU CIIOCOOAM pelIeHus 3a1au

bopMyTUPYIOT COOCTBEHHOE MHEHHUE U MO3UIIUIO, 3a4aI0T BOIIPOCHI,
CTOSIT IOHSTHBIE JJIsl MApTHEPA MOHSTHUS

(29

Oxkcuapl. Jleryune BOIOpOIHbBIE
COCIMHCHHS.

1.®opMHUPOBATh YMEHHUE YUUTHIBATH BBIACICHHBIE YUUTEIEM
OpPUEHTUPHI IEUCTBHSI B HOBOM y4e€OHOM MaTepHalie B COTPYIHUYECTBE
C YUUTEIIEM;

2. [InaHupoBaTh CBOU JEHUCTBUS B COOTBETCTBUU C IMOCTABICHHON
3a/1a4ei U yCIOBUSIMU €€ PEANN3allH.

1.dopmupoBaTh yMEHHUE MPOBOIUTH CPABHEHUE U KJIACCU(PUKALIUIO 1O
3a/IaHHBIM KPUTEPUSIM;

2.®opMHUpOBaTh y YUALIUXCS IPEACTABIEHUE O HOMEHKIIATYpe
HEOPraHUYECKUX COCTMHEHUI;

1.CoBepIlIeHCTBOBATh YMEHHUE JIOrOBAPUBATHCS M IPUXOIUTH K 001LIEMY
PELICHUIO B COBMECTHOM JEATENBHOCTH;

2.Pa3BuBaTh yMeHUE IPOYKTUBHO pa3peiiaTb KOHPIUKTH HA OCHOBE
ydera

MHTEPECOB U O3ULUI BCEX €r0 YYaCTHUKOB;

(30

OcHOBaHU.

MPUHMMAIOT U COXPAHALOT y4ebHYIo 33434y, N1aHMPYIOT CBOMU
AEenCcTBMA B COOTBETCTBMM C MOCTAB/IEHHOM 3a4a4el N yCNOBUAMU ee
peanunsaumm CaMOCTOSTEIBHO CO3/1AI0T AITOPUTM JICATEIbHOCTH TIPH
pelieHny MpooJIeM pa3IMIHOr0 XapaKTepa

OCHOBHBIX IOHATHHU

YUYUTHIBAIOT PA3HbIC MHEHUS U CTPEMSATCS K KOOPJIUHALIMHU PA3JTUYHBIX
MO3ULINHN B COTPYTHUYECTBE

(31

Kuciaotsl

1.@opMUPOBATHh YMEHUE YUNUTHIBATH BBIACICHHBIE YUUTEIIEM
OPUEHTHUPHI JEUCTBUS B HOBOM YUYEOHOM MaTepuaje B COTPYIHUYECTBE
C YUHUTEJEM;

2. ImanupoBaTh CBOM AEUCTBUS B COOTBETCTBHU C IMOCTABICHHOU
3a7]a4€l U YCIOBUSAMU €€ pealln3alnu.

1.dopMupoBaTh yMEHHUE MPOBOAUTH CPABHEHHE U KIACCU(DUKALIUIO 110
3aJJaHHBIM KPUTEPUSIM;

2.@opMUPOBATH y yUAIIUXCS NPEACTABICHUE O HOMEHKIIATYPE




HEOPraHMYECKUX COCTMHCHUN;

1.CoBeplIeHCTBOBATh YMEHHUE I0TOBAPUBATHCS U MPUXOAUTH K 0011IEMY
PELICHUIO B COBMECTHOM 1€ TETbHOCTH;

2.Pa3BuBaTh yMEeHUE NPOAYKTUBHO pa3peiiath KOHMIUKTHI HA OCHOBE

yuera
MHTEPECOB U O3UIUI BCEX €r0 yYaCTHUKOB;

(32

Comu.

dopMupOBaHUE MOHATHS O COJIIX U MX CBOMCTBaX YMeHHe paboTaTh ¢
y4€OHUKOM, JOTMOJHUTEIbHON JTUTEPATYPON U MEPUOIUYECKON
CHUCTEMOU

YMeHue COTpyAHHYATh C yYUTEIEM B TOUCKE U cOope uHpopmaliu,
CIIyLIATh €ro.

APryMEHTUPYIOT CBOIO MO3ULHIO U KOOPAUHUPYIOT €€ C MO3ULINH
IIAPTHEPOB B COTPYAHUYECTBE

(33

KpI/ICTaJIJII/I‘ICCKI/Ie PCUICTKH.

1.@opMUPOBATH YMEHUE YUUTHIBATH BbIJICJICHHBIE YUUTEIIEM
OPUEHTHPHI ICUCTBUSI B HOBOM Y4€OHOM MaTepuaje B COTPYIHUYECTBE
C YUHUTEJIEM;

2. IlnanupoBaTh CBOM AEHUCTBUS B COOTBETCTBUM C MOCTABICHHON
3a7ja4eii U YCIOBUSAMU €€ pealiu3alviu.

1.dopMupoBaTh yMEHHE MPOBOAUTH CPABHEHHE 1 KJIIACCU(DUKAIIUIO 110
3aJJaHHBIM KPUTEPUSIM;

2. @opMUPOBATH Y YUALIUXCA MTPEICTABICHUE O HOMEHKJIAType
HEOPTraHUYECKUX COCANHECHU;

1.CoBepI11eHCTBOBAaTh YMEHHE JIOTOBAPUBATHCS U IPUXOIUTH K 001IeMy
PEILIEHUIO0 B COBMECTHOM JAEATEIBHOCTH;

2.Pa3BuBaTh yMEHHE MPOAYKTUBHO pa3peniat KOHMIUKTH HA OCHOBE

ydeTa
VHTEPECOB U NO3UIIUI BCEX €70 YYACTHUKOB;

(34

YucTele BemecTBa U CMECH.

CraBaT 1 GOPMYIHPYIOT MPOOIIEMY ypOKa, CAMOCTOSATEIIBHO CO3/Ial0T
AJITOPUTM JIESITEIIbHOCTH NP PELICHUH MPOOJIeMbI padO0TaTh MO IJIAHY,
[TposBISIOT yCTOWYMBEIN y4eOHO — TTO3HABATEIBHBIN HHTEPEC K
HOBBIM 3HAHUSIMU CITOCOOAM pEIIeHUS 3a1a9

GbopMyIUPYIOT COOCTBEHHOE MHEHHUE U MO3UIIUIO, 3a4aI0T BOIIPOCHI,
CTOSIT IOHSITHBIE JJIsl HApTHEPA MOHSTHUS




9 | IIpakTrueckas padota Ne2 MPUHMMALOT M COXPaHALOT y4ebHyo 33434y, NNAHUPYIOT CBOM
(35| OuncTtka 3arpsA3HCHHOM NelcTBUA B COOTBETCTBMM C MOCTaBAEHHOM 3aja4elt U YyCNOBUAMMU ee
) | IOBApEHHOH COJH peannzaumm CaMOCTOSTENBHO CO3JAI0T AITOPUTM ACSTEILHOCTH TIPU
pelieHrr MpooJieM pa3IMuHOro XapakTepa
OCHOBHBIX TOHSTUH
YUHUTHIBAIOT PA3HBbIC MHEHUS U CTPEMSATCS K KOOPAMHAIIUHU PA3TUUHBIX
MO3ULIMI B COTPYIHUYECTBE
10 | MaccoBas 1 00bEMHAS JOIU MPUHUMAIOT M COXPaHALOT yuebHyto 3a4a4y, NaHUPYIOT CBOU
(36| KOMIIOHEHTOB CMeCH (pacTBOpa). [EeNcTBMNA B COOTBETCTBMM C NOCTABNIEHHOM 3a4a4en 1 yCI0BUAMMK ee
) peannzaumm CaMOCTOSTEIHLHO CO3AI0T AJITOPUTM JACSATEILHOCTH TIPU
pelieHnu nmpooJIeM pa3IMIHOr0 XapaKkTepa
OCHOBHBIX TOHSTUH
YUHUTHIBAIOT PA3HBIC MHCHUS U CTPEMSATCS K KOOPIMHAITUU PA3TUIHBIX
MO3UIIMKA B COTPYIHUYECTBE
11 | Pemenue 3amau. O11eHUBaIOT MPABUIILHOCTD BHITIOJIHCHUS ICUCTBUS HA YPOBHE
(37 aJICKBaTHOM PETPOCTIEKTUBHOMN OIICHKH
) Bri6uparoT Haubonee 3ppekTuBHBIE CTIOCOOBI peleHus 3a1a4,
KOHTPOJIUPYIOT U OLICHUBAIOT MPOLIECCUU PE3YJIbTAT
Y4acTBYIOT B KOJUICKTUBHOM OOCYKJICHUH MPOOJIEM, TTPOSIBIISIOT
AKTMBHOCTH BO B3aUMOJICHCTBUU JIJI PEIICHUS KOMMYHUKATUBHBIX U
MO3HABATEJILHBIX 33/1a4
12 | [Ipaktuueckas padbota Ne3 [{enenonaranue v IJIaHUPOBAHUE
(38| IIpuroroBieHue pacTBopa C dopMHUpPOBaHUE MO3HABATEILHOMN LEIIH
) | onpenenEHHON MacCOBOM 10JIEH 1. ITnanupoBaHue MpakKTHUYECKOW paboTe Mo MpeaMeTy
PacTBOPEHHOIO BEILIECTBA. 2.Pa3penienne KOHPIUKTA
3.YnpaBiieHre NOBEAECHUEM MTapTHEPA
13 | IloBTOpEHME 11O TEME OueHHBalOT NPaBUILHOCTD BBITIOJIHEHUS I€HCTBUS HA YPOBHE
(39| «CoenuueHus aJICKBaTHOU PETPOCTIEKTUBHOM OLICHKHU
) | XMMHAYECKHX Bri6buparot Haubomnee 3 PpexkTuBHBIC CTIOCOOBI peIIeHuUs 3a1a4,
AJIEMEHTOBY» KOHTPOJIUPYIOT U OLEHUBAIOT MTPOIIECCUU PE3YIBTAT

Y4acTBYIOT B KOJUIEKTUBHOM OOCYXJA€HUU MPOOJIEM, MPOSIBIISIOT
AKTUBHOCTH BO B3aUMOJICHCTBUH I PEIICHUSI KOMMYHUKATUBHBIX U
MTO3HABATEJIBLHBIX 33/1a4




14 | KonTponbhas padota Ne 4 o CtaBuTh yueOHBIE LIETU
(40| Teme CpaBHUBaTh, KJIACCU(PUIIUPOBATH U 0000IIaTh (PAKTHI U SIBJICHUS
) | «Coenunenus dopmynupyeT cCOOCTBEHHOE MHEHUE U TTO3UIIUIO
XUMHYECKUX
DJIEMEHTOBY»
TEMA Ne 5. UBMEHEHMUS, TIPOUCXOJAIIUE C BELLECTBAMM (11 gacos).
1 | XuMuueckue peakuy. CraBart u popmMynupyroT npodieMy ypoka, CaMOCTOSATEIbHO CO3/1al0T
(41 QJITOPUTM JIESITEILHOCTH MPU PELICHUH MPOOIeMbl paboTaTh M0 IJIaHY,
) [TposABISIOT yCTOMYMBBIN y4eOHO — TO3HABATEIbHBIN HHTEPEC K
HOBBIM 3HaHUSIMU CIIOCOOAM pelIeHus 3a1a4d
bopMyIHpPYIOT COOCTBEHHOE MHEHHE U MO3UIINIO, 337al0T BOIIPOCHI,
CTOSIT IOHSTHBIE JJIsl NApTHEPA MOHITUS
2 | XuMHYECKUE YPABHEHUS. OueHnBarOT NPaBUILHOCTD BBITIOJIHEHUS IECTBUS HA YPOBHE
(42 aJIeKBaTHOU PETPOCIIEKTUBHOMN OLIEHKH
) Bri6uparot Haubosee 3¢ ekTuBHbIE CIOCOOBI PEIIeHUs 3a/1ay,
KOHTPOJIMPYIOT U OLIEHUBAIOT MTPOLIECCUU PE3YIBTAT
VY4acTBYIOT B KOJIJIEKTUBHOM OOCYKJI€HUHU IPOOJIEM, IPOSIBIAIOT
AKTUBHOCTB BO B3aUMOJEHCTBUHU JJIsl PEIIEHUSI KOMMYHUKATUBHBIX U
II03HABATEJIbHBIX 3a/1a4
3 | Peaknun dopmupoBaHUe MOHATHUS PEaKLUU Pa3IoKeHUsl Y MeHne paboTaTth ¢
(43| paznoxeHus. y4eOHUKOM, JOTIOJTHUTEIIbHON JTUTEPATYPON U MEPUOIUYECKON
) CUCTEMOU
YMeHue coTpyAHUYaTh C YUUTENIEM B TOUCKE U cOope nHpopMaIu,
CIIyLIaTh €To.
ApPryMeHTUPYIOT CBOKO NO3ULIUIO U KOOPAUHHUPYIOT €€ C O3ULUU
IIAPTHEPOB B COTPYIHUYECTBE
4 | Peakunn 1.dopMHpOBaTh YMEHHUE YUUTHIBATH BbIIEJICHHBIE YUUTEIEM
(44| coenuHenus OPUEHTHPHI IEUCTBUSI B HOBOM y4€OHOM MaTtepuase B COTPYJHUYECTBE
) C YUHTEJEM;

2. ImanupoBaTh CBOM AEUCTBUS B COOTBETCTBHU C IMOCTABICHHOU
3a7ja4€l U YCIOBUSAMU €€ pealln3alvu.

1.dopMupoBaTh yMEHUE MPOBOAUTH CPABHEHHE U KIACCU(DUKALIUIO 110
3aJJaHHBIM KPUTEPUSIM;

2. @opMHUPOBATH Y YUALIUXCSA MTPECTABIEHUE O HOMEHKJIIATYPe
HEOPraHWYECKNUX COCTMHEHNUN;




1.CoBepIIEHCTBOBATh YMEHUE JOTOBAPUBATHCS U MPUXOJUTH K 001IEMY
PELIEHUIO B COBMECTHOM JIEATEIBHOCTH;
2.Pa3BuBaTh yMEHHE NPOAYKTHUBHO pa3peiiaTh KOH(IUKTH HA OCHOBE

yuera
MHTEPECOB U O3UIUI BCEX €0 YYaCTHUKOB;

5 | Peakiuu MPUHUMAIOT 1 COXPAHAIOT yuebHYo 3aaa4y, NNAHUPYIOT CBOM
(45| 3amernieHusI. [eNCTBUA B COOTBETCTBUM C MOCTAaBNEHHON 3a4a4elt U yCN0BUAMU ee
) peannzaumm CaMOCTOSTENHHO CO3/JAI0T AJITOPUTM JACSTEILHOCTH TIPU
pelieHnu npooJIeM pa3IMIHOr0 XapakTepa
OCHOBHBIX TTOHATU
YUHUTBHIBAIOT Pa3HBIC MHEHUS U CTPEMSATCS K KOOPAMHAIIMK Pa3IHuIHBIX
TIO3UIUH B COTPYTHHYCCTBE
6 | Peakiiuu oOMeHa. MpUHMMAIOT M coOXpaHAT y4ebHyto 3a4a4y, N1aHUPYIOT CBOU
(46 [eNCTBUA B COOTBETCTBUM C MOCTAaBNEHHOM 3a4a4elt U yCN0BUAMU ee
) peannsaumm CaMOCTOSATENBHO CO3/IAI0T AJITOPUTM ACSTEIBHOCTH TIPU
pelieHnu mpooJIeM pa3IMIHOT0 XapaKTepa
OCHOBHBIX MTOHSTUH
YUUTBHIBAIOT Pa3HbIE MHEHUS U CTPEMATCS K KOOPAMHAIIMH Pa3TUYHBIX
MO3UIUN B COTPYAHUYECTBE
7 | Tumbr CraBar u GpopmMynupyroT npodsieMy ypoka, CaMOCTOSITEIbHO CO3Jal0T
(47| XUMHYECKHUX peaKIii Ha IpUMepe JITOPUTM JIEITEILHOCTH MPU PEIICHUH MPoOIeMbl paboTaTh M0 IUIaHY,
) | BOJBI. [TposIBASAIOT yCTOWUMBBIM Y4€OHO — MO3HABATEIIBHBIM HHTEPEC K
HOBBIM 3HAHUSIMU CITOCOOAM pEIIeHHs 3a71a4
bopMyTHpYIOT COOCTBEHHOE MHEHHE U TO3UIINIO, 337aI0T BOIIPOCHI,
CTOSIT TIOHSITHBIE JIJIsl TAPTHEpA MOHSITHUS
8 | Pemenue 3a1a4 0 XUMHUYECKUM O1eHUBAIOT TPABWIIBHOCTD BHITIOJTHEHUS ICUCTBUSI HA YPOBHE
(48| ypaBHEHHSIM aZIeKBaTHOM PETPOCTIEKTUBHOM OLICHKH
) Bri6buparot Hanbomnee 3 PpekTuBHBIC CIIOCOOBI peIIeHuUs 3a1a4,

KOHTPOJIUPYIOT U OLICHUBAIOT NMPOLIECCUU PE3YJIbTAT

Y4acTBYIOT B KOJUIEKTUBHOM OOCYKJI€HUH MPOOJIEM, TPOSIBISIOT
AKTUBHOCTH BO B3aWMOJICCTBUU ISl PEIICHHUS] KOMMYHUKATUBHBIX U
MTO3HABATEJILHBIX 33/1a4




(49

Penrenue 3aga4u mo XuMM4eCKUM
YpPaBHEHUSAM

OneHuBaT NPABUIBHOCTD BBIMIOJHEHUS I€MCTBUS HA YPOBHE
aZI€KBaTHOU PETPOCIIEKTUBHOMN OLIEHKU

Bri6uparot Hanbosee 3¢ peKTUBHBIE CIOCOOBI PEILICHU 3a]1aY,
KOHTPOJIMPYIOT U OLIEHUBAIOT ITPOLIECCUN PE3YIIBTAT

Y4acTBYIOT B KOJUIEKTUBHOM OOCY>KJI€HUU MTPOOJIEM, IPOSBISAIOT
AKTUBHOCTb BO B3aUMOJEHCTBUHU JJIsl PEILIEHUSI KOMMYHUKATUBHBIX U
NIO3HABATEJbHBIX 3a7a4

10
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IToBTOpEHUE 11O TEME
«3MeHeHnus, NpOUCXOAIINE C
BEILECTBAMU.

MPUHUMAIOT M COXPaHALOT yuebHyto 3a4a4y, N1aHUPYIOT CBOU
AENCTBMA B COOTBETCTBMM C MOCTAB/IEHHOM 3a4a4€eln N yCNOBUAMMU ee
peanusaumm CaMOCTOSITENBHO CO31AI0T AITOPUTM JIESATEIBHOCTH MIPU
pelieHnu npooJIeM pa3IMYHOr0 XapakTepa

OCHOBHBIX OHSTHUHN

YUYUTBIBAKOT PA3HbIC MHEHUS U CTPEMSATCS K KOOPJIUHALMHN PA3JIUYHBIX
MO3ULHUHN B COTPYIHUYECTBE

KonTponpsnas padota Ne5 o teme
«3MeHeHus, NPOUCXOISIINE C
BELIECTBAMMI.

CrtaBuTh yueOHBIC 1IETU
CpaBHUMBATD, KJIACCU(PUIIUPOBATH K 00001IaTh (PaKTHI U SIBJICHUS
dopmynupyet cOOCTBEHHOE MHEHUE U TIO3UITHIO

TEMA Ne 6. PACTBOPEHUME. PACTBOPBI. CBOMCTBA PACTBOPOB JIETPOJIUTOB (184acoB).

PactBOopeHue.

CraBuTh y4eOHBIC LIEITH

CpaBHHMBaTh, KJIACCU(UIIMPOBATH U 00001IaTh (DAKTHI U SIBJICHUS
Y4acTBYIOT B KOJJICKTUBHOM OOCYXJICHHUU MTPOOJIEM, TIPOSBIISIOT
AKTUBHOCTH BO B3aUMOJICHCTBUH IS PEIICHUSI KOMMYHHUKATUBHBIX U
NI03HABATEIbHBIX 337124

DNEeKTpOoIuTHYECKas
JTUCCOIIMAIIHSL.

[TpyHUMAIOT ¥ COXPAHSIOT YUCOHYIO 3a7a4y, IJIAaHUPYIOT CBOX
JIEVCTBUSA B COOTBETCTBUU C ITOCTABJICHHOM 3a/1a4€il U YCIIOBUAMU €€
peanuzanuu YMeHue paboTaTh ¢ YIeOHMKOM, JTOMTOJTHUTCIHHOM
JIUTEPATYpPOH U NMIEPUOIUYECKON CUCTEMOU

YMeHHue COTpyAHUYATh C YIUTEIIEM B TIOMCKE M cOope nH(pOopMaIinu,
CIIyliaTh €ro.

ApPryMEHTUPYIOT CBOIO MO3UIUIO U KOOPAUHUPYIOT €€ C TO3ULIHU
MMAPTHEPOB B COTPYTHUYECTBE

OCHOBHBIE
MOJIOKEHUSA

O/

MPUHMMAIOT M COXPAHALOT Yy4ebHYI0 3a4a4y, N1aHMPYIOT CBOMU
AENCTBUA B COOTBETCTBUM C NOCTAB/IEHHOM 3a4a4€M U YCI0BUAMMU ee
peanmzaunm CaMOCTOATEIBHO CO3/IAI0T AJITOPUTM JAECATEIBHOCTH IIPH
peIlIeHUH MPOOIEM Pa3IMIHOTO XapaKTepa




OCHOBHBIX ITOHSITUU
YUYUTBHIBAIOT PA3HbIE MHEHUS U CTPEMSTCS K KOOPJIAUHAIMA PA3TUYHBIX
MO3UIMKA B COTPYIHUYECTBE

(55

Jncconumanus
KHCJIOT,
OCHOBaHHH,
COJICH.

1. @opMupOBaTH YMEHUE YUUTHIBATH BBIICICHHBIE YUYUTEIIEM
OpPUEHTUPBI IEUCTBUSI B HOBOM y4e€OHOM MaTepHalie B COTPYIHUYECTBE
C YYUTEIIEM;

2. ImanupoBaTh CBOM ACHUCTBUSA B COOTBETCTBUU C ITOCTABICHHON
3a/1a4uel U yCIIOBUAMU €€ PeaIu3aliii.

1.dopMupoBaTh YMEHHUE MPOBOJIUTH CPABHEHUE U KIACCU(PUKALIMIO 1O
3a1aHHBIM KPUTEPUSIM;

2.@opMUPOBATH Y YUaALUXCS IIPEACTABICHUE O HOMEHKIIATYPE
HEOPraHWYECKUX COCIUHEHUN;

1.CoBepIlIeHCTBOBATh YMEHHUE JIOrOBAPUBATHCS M IPUXOIUTH K 001LIEMY
PELICHUIO B COBMECTHOM AECATEIIBHOCTH;

2.Pa3BuBaTh yMEeHME NPOAYKTUBHO pa3peiaTh KOH(IUKTH HA OCHOBE
ydeTa

VUHTEPECOB U MO3ULIUN BCEX €0 YYaCTHUKOB;

(56

HonHbIE
ypaBHEHUS

MPUHMMAIOT M COXPAHALOT y4ebHYIo 3a4a4y, N1IaHMPYIOT CBOM
AEeNCTBMA B COOTBETCTBMM C NOCTAB/IEHHOM 3a4a4€el N yCNOBUAMU ee
peanunsaumm CaMOCTOSTEIBHO CO3/1AI0T AITOPUTM JICATEIBHOCTH TIPH
pelieHny MpooJIeM pa3IMIHOr0 XapaKTepa

OCHOBHBIX OHATHH

YUYUTBHIBAIOT PA3HbIC MHEHUS U CTPEMSATCS K KOOPJIUHALIMHU PA3JTUYHBIX
MO3ULINHN B COTPYTHUYECTBE

(57

YpaxxHeHus B
COCTAaBJICHUY HOHHBIX YPABHCHUN
PEaKInii.

O1eHUBAIOT IPABWIHBHOCTD BHITIOJTHEHUS IEUCTBHS HA yPOBHE
aJIEKBaTHOU PETPOCIIEKUBHOMN OLICHKH

Bri6buparot Hanbomnee 3 PpexkTuBHBIC CTIOCOOBI peIeHuUs 3aa4,
KOHTPOJHUPYIOT U OIICHUBAIOT MIPOIIECCUH PE3YIIHTAT

Y4YacTBYIOT B KOJUIEKTHBHOM OOCYKJICHUU MTPOOJIEM, TIPOSBIISIOT
aAKTUBHOCTH BO B3aMMOJICHCTBUH JIJIS1 PEIICHUSI KOMMYHUKATUBHBIX U
MO03HABATEIHHBIX 33/1a4

(58

KwucioTel B cBeTE

TOI.

1.®@opmMupoBaTh YMEHHUE YUNUTHIBATH BBIJACICHHBIC YUUTEIEM
OPUEHTHPHI IEUCTBUSI B HOBOM y4eOHOM MaTtepuase B COTPYJHUYECTBE
C YUHTEJEM;




2. [InaHupOBaTh CBOU AEUCTBUSL B COOTBETCTBUH C IOCTABICHHOMN
3a/1a4€l ¥ YCIOBUSMH €€ peaanu3aluu.

1.dopMupoBaTh YMEHHUE MPOBOJAUTH CPABHEHUE U KJ1aCCU(DUKAIUIO IO
3aJIaHHBIM KPUTEPUSIM;

2. @opMUPOBATH Y YUALIUXCA MTPECTABIEHUE O HOMEHKJIIATYPe
HEOPTraHUYECKUX COCAUHEHNUM;

1.CoBepIieHCTBOBATh YMEHHUE JI0OTOBAPUBATHCS U MPUXOJAUTH K 0011IEMY
PELICHUIO B COBMECTHOM 1€ TEbHOCTH;

2.Pa3BuBaTh yMEHHUE NMPOAYKTUBHO pa3peniath KOHMIUKTH HA OCHOBE
ydeTa

MHTEPECOB U TO3UIIUI BCEX €T0 YYACTHUKOB;

(59

OcHOBaHUA B
ceete TO/I.

1.dopMUpOBaTH YMEHUE YUUTHIBATH BHIJCICHHBIC yUUTEIEM
OPUEHTHPHI ICUCTBUSI B HOBOM Y4€OHOM MaTepuase B COTPYIHUYECTBE
C yUUTeIIeM;

2. [InanupoBaTh CBOU JEHUCTBUS B COOTBETCTBUU C IMOCTABICHHON
3a/1aueil ¥ yCIOBUSIMH €€ peain3aluu.

1.dopmupoBaTh yMEHUE MPOBOIUTH CPABHEHUE U KIACCU(PUKALIUIO TTO
3aIaHHBIM KPUTEPUSIM;

2.®opMHUpOBaTh y YUALIUXCS IPEACTABIEHUE O HOMEHKIIAType
HEOPraHMYECKUX COCTMHEHUI;

1.CoBepIiIeHCTBOBATh YMEHHUE IOTOBAPUBATHCS M IPUXOIUTH K 001IIEMY
PELIEHUIO B COBMECTHOM AEATEIbHOCTH;

2.Pa3BuBaTh yMEeHME IPOAYKTHUBHO pa3peiiaTh KOH(YIUKTH HA OCHOBE

ydeTa
WHTEPECOB U NO3UIUI BCEX €T0 YYACTHUKOB;

(60

Oxcunpl B cete TOJ]

MPUHUMAIOT M COXPaHALOT y4ebHyto 3a4a4y, N1IaHUPYIOT CBOU
AEeNCcTBMA B COOTBETCTBMMW C NMOCTAB/IEHHOM 3aa4el N YCNOBUAMU ee
peanunsaumm CaMOCTOSTEIBLHO CO3/1AI0T AITOPUTM JACATEIBHOCTH TIPH
peIIeHUH MPOOIEM Pa3IMYHOTO XapaKTepa

OCHOBHBIX NOHATHHU

YYUTBHIBAIOT Pa3HbIE MHEHHUS U CTPEMSTCS K KOOPAUHAIIMHU PA3IMUYHBIX
MO3UITMNA B COTPYTHUYECTBE

10
61

Conu B cBete TO/I.

CrtaBuTh yueOHbIE LIETU
CpaBHUMBaTh, KJIACCU(PUIUPOBATH U 00001IaTh (PAKTHI U SIBJICHUS
dopMyaupyeT COOCTBEHHOE MHEHUE U TMO3UIUIO
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IIpakTuyeckas: padora Ne 4.
CBolicTBa KUCJIOT, OCHOBAHUH,
OKCHUJIOB U COJIEM.

[lenmenonaranue v IJIaHUPOBAHUE

dopmupoBaHUE IT03HABATEIILHOU LIEJIH

1. [InannpoBaHue NpakTUYECKON paboTe MO MPEeAMETY
2.Pazpenienne KOHQIUKTA

3.YmpasieHue OBEICHUEM ITAPTHEPA

12 | T'enetnueckas CBSI3b MEXKIY 1.dopMuUpoBaTh YMEHHUE YUUTHIBATH BHIJICIICHHBIC yUUTEIEM
(63| kITaccamy HEOPraHUYECKUX OpPUEHTUPHI IEUCTBUSI B HOBOM y4e€OHOM MaTepHalie B COTPYIHUYECTBE
) | COEIMHEHNUH. C YUUTEIIEM;
2. [InanupoBaTh CBOU JEHUCTBUS B COOTBETCTBUU C IMOCTABICHHON
3aJlayeil ¥ yCIOBUSAMHU €€ pealn3aluu.
1.dopMupoBaTh YMEHHUE MPOBOJAUTH CPABHEHUE U KJIaCCU(DUKAIUIO TIO
3aJIaHHBIM KPUTEPUSIM;
2.dopMHpOBaTh y YUAIIMXCS MPECTaBICHUE O HOMEHKIIAType
HEOPTraHMYECKUX COCIMHEHU;
1.CoBepI1ieHCTBOBAaTh YMEHHUE JIOTOBAPUBATHCS Y MIPUXOAUTH K 001IIeMY
PEIICHUIO B COBMECTHOM JESTEIbHOCTH;
2.Pa3BuBaTh yMeHHE NPOAYKTUBHO pa3peiiaTh KOH(IUKTH HA OCHOBE
yuera
MHTEPECOB U TTO3UIUI BCEX €r0 YYaCTHUKOB;
13 | OKUCIUTENBHO - O1eHUBaIOT IPABUIHLHOCTD BBIMIOJTHEHUS IEUCTBHS HA YPOBHE
(64| BOCCTaHOBUTEIIBHBIE PEAKIIUH. aJICKBaTHOW PETPOCIIEKUBHOM OIICHKH
) Bri6uparoT Haubosee 3pheKTUBHBIC CITIOCOOBI PEIICHHS 3a/1ad,
KOHTPOJHUPYIOT U OIIECHUBAIOT MPOIIECCUH PE3YIbTaT
YUUTBHIBAIOT Pa3HbIE MHEHUS U CTPEMATCS K KOOPAMHAIIMH Pa3TUYHBIX
MO3ULIMI B COTPYJHUYECTBE
14 | YopaxxHeHusi B COCTaBICHUU CraButh y4eOHBIE 1IeNTH
(65| OBP. CpaBHuBaTh, KJIacCU(PUIUPOBATH U 00001IaTh (DAKTHI U SIBICHHUS
) DopMyaupyeT COOCTBEHHOE MHEHUE U MO3UIUIO
15 | CoiicTBa BelecTB U3y4E€HHBIX [enenonaranue u miiaHUPOBaHUE
(66| xmaccos B cBete OBP. dopmupoBaHNe MO3HABATEIHPHON 1IETTH
) Paspenienne KoHIHKTA

YnpasneHne NOBEICHUEM MTApTHEPA
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[TpakTuueckast paborta No 5.
['eHeTrueckast CBSI3b MEXKIY
KJIACCaMH HEOPTaHHYECKHX
COCIMHECHUM.

MPUHMMAIOT M COXPAHALOT Yy4ebHYI0 3a4a4y, NaHMPYIOT CBOU
AENCTBUA B COOTBETCTBUM C NOCTaB/IEHHOM 334a4€M U YCI0BUAMM ee
peanusaumm CaMOCTOSTENBHO CO3AAI0T AITOPUTM JAEATEIBHOCTH MIPU
pelieHrr nNpooJieM pa3IMuHOro XapakTepa

OCHOBHBIX OHSITHUH

YUYUTBHIBAIOT PA3HbIE MHEHUS U CTPEMSATCS K KOOPIAUHALMHU PA3JIUYHBIX
MO3ULHUHN B COTPYAHUYECTBE

17
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IToBTOpEHUE 11O TEME
«PacTBOpeHue.
PactBopHI.

CaoiicTBa

pacTBOpOB
AIEKTPOJIUTOB.»

OneHuBaOT NPABMWIBHOCTD BHIMIOJHEHUS IEUCTBHSI HA YPOBHE
aJIeKBaTHOU PETPOCIIEKUBHON OLIEHKU

Bri6uparot Hanbosee 3¢ heKTUBHBIE CIOCOOBI PelICHUs 3aaY,
KOHTPOJMUPYIOT U OLIEHUBAIOT MPOLIECCUH PE3YIbTaT

YUUTBHIBAIOT Pa3HbIE MHEHUS U CTPEMATCS K KOOPAMHALIMK Pa3IuYHBIX
MO3UIMH B COTPYIHUYECTBE

IHoypouHoe niianupoBaHue mo xumun 9 kiaacca (68 ypoxon)




Ne TeMa u Tun ypoka HMara | [dara Ilinanupyembie pe3yJbTaThl
n/ wial | ¢gakr
n
Beenenne. O0mas xapakrepucTHKa XUMHYECKUX JJIEMEHTOB M XUMHYeCKUX peakuuid. Ilepuoaudeckuii 3aKoH u
nepuoanvecKasi cucreMa xumudeckux djaemeHToB J.M.Mennesneena. (104.)
1. | XapakrepucTtuka Hayuamcsa: xapakTepu3oBaTh XMMUYECKHE JJIEMEHTHI 1-3 —T0 nmepuoaa mno
XHMHYECKOIr0 JIEMEHTa Ha ux nonoxxenuro [ICXD JI.U. Mennencena.
OCHOBAHUU €TI0 MOJIOKEHHUS Tlonyuam 603mooicHOCMb HAYYUMbCA: ONUCHIBATh U3YYEHHbIE OOBEKTHI
B [ICXD KaK CUCTEMBbI, IPUMEHSISI TIOTUKY CUCTEMHOI'O aHaln3a
J1. 1. Menneneera
2. | CBoiiCTBa OKCHJIOB, Hayyamcs: na3piBaTh 001111e XUMUYECKHUE CBOMCTBA KUCIOTHBIX,
KHUCJIOT, OCHOBaHUH H OCHOBHBIX OKCHJIOB, KUCIIOT, OCHOBaHUM U coJiei ¢ mo3uruu TIO/I;
coueii B ceere TOJl u OBP IIPUBOJIUTH IPUMEPBI PEAKLIMM, TOATBEPKAAIOIINX XUMUYECKHE CBOUCTBA:
OKCHJIOB, KMCJIOT, OCHOBAHMH, COJIEH; ONPEAENISTh BEIIECTBO —
OKHCJINTEIIL U BEIIECTBO —BOCccTaHOBUTEHL B OBP;
Tlonyuam 603modicHoCmb HAYYUMbCA: IPOTHOZUPOBATH CIOCOOHOCTD
BEILECTBA NPOSBIISATH OKACIUTEIbHBIE UM BOCCTAHOBUTEIIbHBIE CBOMCTBA
C YYETOM CTEIEHEW OKUCIIEHUS PJIEMEHTOB, BXOSIIUX B €r0 COCTaB
3. | AMQoTepHbIe OKCHIBI U Hayuamcsa: xapakTepu3oBaTh XUMHUYECKHUE CBOMCTBA aM(POTEPHBIX
TUAPOKCUIBI OKCHUJIOB U TUAPOKCUIOB; UCIIOIB30BaTh MIPU XapPAKTEPUCTUKE BELIECTB
MOHSTHE «aM()POTEPHOCTDY, MPOBOAUTH OIBITHI, TOATBEPIKIAIOIINE
XUMHYECKUE CBOMCTBA aM(POTEPHBIX OKCUAOB U TUJPOKCHJIOB;
Honyuam 6o3moducHocmv HayuumsvCsa: OCO3HABATh 3HAUCHUE
TEOPETUYECKUX 3HAHUM JJIsl TPAKTUYECKOU AEATEIIbHOCTH YEI0BEKa
4. | [lepuoguuecknii Hayuamcsa: onuceiBaTh 1 XapakTepu3oBaTh Tadmuunyo popmy [ICX3
3akoH u [ICXD J.N. MenneneeBa; n1enatb yMO3aKJIIOUCHUS O XapaKTepe U3MEHECHUS
CBOMCTB XMMHYECKHUX JIEMEHTOB C YBEJIMYECHHUEM 3aPS 0B AaTOMHBIX SJIED.
Ilonyuam 603mocHOCMb HAYUUMbCA: IPAMEHATD 3HAHUA O
3aKOHOMEPHOCTAX MEPUOIUYECKON CUCTEMBI XUMHUYECKUX JJIEMEHTOB JIJIS
0OBSICHEHUS U MPEJBUJICHHS] CBOMCTB KOHKPETHBIX BEIIECTB
5. | Xumunueckas Hayuamcs: xapakTepu30BaTh XUMHUYECKUN COCTAB KUBOU KIIETKH; COCTaB

OpraHu3anus MPUPObI

SIApAa, MAHTHHU 3€MHOM KOPBI;
Tlonyuam eo3moorcnocms Hayyumubcs: 0ObACHITb MUP C TOUKH 3PEHHS




XUMHUHU

Knaccuduxanus
XUMHUYECKUX PEAKIIUN

Hayyamcsa: yctanaBnuBaTh TPUHAJICKHOCTh XUMUYECKON PEAKIIUU K
ONPEICIEHHOMY THUITY TIO OJTHOMY U3 KJIACCU(PUKAIMOHHBIX MPU3HAKOB:

1) mo yucay U COCTaBy UCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIIUU
(peakiuu CoOeIMHEHHUsI, Pa3JI0KEeHHUS, 3aMEIICHUSI 1 0OMEHa);

2) MO BBIJICTCHUIO WJIH MOTJIOMEHUIO TETIOTHI (PeaKIuu
AK30TEPMHUYECKHUE U DHIOTEPMUUYECKUE);

3) 1O U3MEHEHUIO CTEMEHEeW OKUCICHUS XUMUYECKUX JIEMEHTOB (peakinu
OKHCITUTEbHO-BOCCTAHOBUTEBHBIC);

4) mo o6paTUMOCTH TIpoliecca (peakiuu 00paTuMbie 1 HEOOpaTUMBIE);
Tonyyam 603M0MCHOCHb HAYYUUBCA. COCTABISATH MOJIEKYJISIPHBIE U TIOJTHBIC
MOHHBIC YPABHEHUS 110 COKPAIICHHBIM HOHHBIM YPaBHEHHUSIM.

ITonsaTHE O CKOpOCTH
XUMHUYECKOU PEaKLINU

Hayuamcsa: na3piBaTh (aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOM
peaKIuu U 0OBSICHATh UX BIUSHUE HA CKOPOCTh XUMUYECKON PeaKInu;
Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CMEIEHNE XUMUYECKOTO PaBHOBECHSI.
Honyuam 6o3zmoorcnocmo

HAYy4umuvcsi: IPOrHO3UPOBATH PE3YJIbTAThl BO3ACUCTBUS Pa3IMYHbBIX
(hakTOpOB Ha U3MEHEHUE CKOPOCTU XUMHUYECKON peaKilvy;
IPOTHO3UPOBATH PE3YJIbTAThl BO3ICUCTBUS PA3IMUHBIX (DAKTOPOB Ha
CMEIIEHUE XMMUYECKOT0 PABHOBECHS

KaranmuzaTopsi

Hayyamcsa: ucnonb30BaTh MPU XapaKTEPUCTUKE IPEBPALCHUI BEIIECTB
MOHSTHS «KaTaJIU3aToOP», KAHTHOUTOPY, KAHTHOKCUIAHTHI», IPOBOIUTH
HECJIOKHBIE XUMUYECKHUE OMBITHI M HAOIIOICHNS 32 U3BMEHEHHUSIMU CBOMCTB
CBOICTB BEIIECTB B IMpoIIecce MPEeBpalieHui, coomoaars npasuia Th u
OT.

Tonyuam 603mooicHOCMb HAYYUMbCA: TPAMOTHO 00paIaThes ¢
BEILIECTBAMU B MOBCEITHEBHOMW KU3HU

[ToBTOpEHME 11O TEME
«BBenenue»

Hayuamcsa: 06001maTh 3HaHUS W TIPEJICTABISATh UX CXEM, TaOJIHII,
MIPE3EHTalI

Tema 1. Metanabi(184.)

10

ITomoxxenue
MmeTaoB B [ICXD,
CTPOCHHUE.

Hayuamcs: xapakTepru30BaTh METAIUIBI IO UX MOJIOKEHUIO B [ICXD
JI.N.MeHnneneeBa, ONMUCHIBATH CTPOCHHUE (PU3UUECKHE CBOMCTBA METAJLJIOB,
OOBSICHSITh 3aBUCUMOCTH CBOMCTB METaJNIOB OT UX nojoxeHus [ICXD




JI..Menneneena;

Ilonyuam 6o3moacHocmy HaAyuumMuvCs: IPOTHO3UPOBATH CBOWCTBA
HEHU3YYEHHBIX 3JIEMEHTOB M UX COCIMHEHUI HA OCHOBE 3HAHUM O
MEPUOJNYECKOM 3aKOHE.

11 | ®uznueckue
CBOWCTBA METAJUIOB.
CnunaBbl
12 | Xumnueckue cBoMCTBa Hayuamcs: onuceiBaTh CBOMCTBA BEIIECTB HA OCHOBE HAOJIIOIEHU 32 UX
METaJIOB NPEBPALIEHUSAMHU, TEMOHCTPUPYEMBIMU YUUTENIEM, UCCIEA0BATh CBOMCTBA
BEILIECTB B XO/I€ BHINOJHEHHUS Ja00PATOPHOTO OMBITA, JAENATh BHIBOABI O
3aKOHOMEPHOCTSX CBOMCTB METAJJIOB B IEPHOJIAX U TPyMIIaX.
Hlonyuam 603M0#CHOCMb HAYYUMBCA: TIPOTHO3UPOBATH XUMHUECKUE
CBOMCTBA HEU3YUYEHHBIX AJIIEMEHTOB U UX COEAMHEHNI Ha OCHOBE 3HAHUU O
NEPUONYECKOM 3aKOHE.
13 | MeTamibl B Ipupo/ie. Hayyamcsa: cocTaBnsTh ypaBHEHHUS peaKUUi , JEKAIIUX B OCHOBE
[TonyueHne MeTaIIOB. MOJIyYEHUSI METAIIIIOB.
Hlonyuam 603moxcHOCmb HAYYUMBCA: IPUBOAUTH IPUMEDPHI YPAaBHEHUIN
peaKInii, JeKaluX B OCHOBE MPOMBIIUIEHHBIX CIIOCOOOB MOJTy4YeHUs
YyryHa U CTajlu.
14 | Pemenue pacyeTHBIX 3a4a4 Hayyamcsa: pemaTph pacueTHbIE 3aJa4d IO YPAaBHEHUSIM XMMUUYECKUX
C Maccosoli 0onell 8blx00d peakiui, TPOTEKAIIINX C YIACTUEM METAJIJIOB U UX COCITMHEHUM.
npooyKma. Hlonyuam 603M0CHOCMb HAYYUMBCA! PELIATh OJUMITNAIHBIE 33/1a4H.
15 | IlonsTe 0 KOppo3uH Hayuamcs: ncnonb30BaTh MPU XapaKTEPUCTUKE METAIIIOB U UX
METAIIJIOB COEIMHEHUH MOHATHUS «KOPPO3US METAILUIOBY, «XUMHUYECKAsT KOPPO3US,
«QIEKTPOXUMHUYECKASI KOPPO3Us», HAXOJAUTH CIIOCOOBI 3aIIUTHI METAIIJIOB
OT KOPPO3HH.
Ilonyuam 603moocHOoCmb HAYyUUMbCA | TPUMEHSITh 3HAHUSA O KOPPO3HH B
KU3HU.
16 | lllemouHble METAIIBI. Hayuamwbca: naBath XapakTepUCTUKY LIEIIOYHBIM METAJIIAM I10 UX

nopkeHuio B IICXD J[.M.MeHjaeneeBa, UCCeq0BaTh CBOMCTBA IEJIOUYHBIX
METaJIJIOB — KaK MPOCTHIX BEIIECTB.

Tonyuam 603mo2cHOCMb HAYYUMBCA: TPAMOTHO 00paIaThCs ¢
BEIIECTBAMH B IIOBCEIHEBHOM JKU3HH.




17

CoennHeHns EeTOYHBIX
METAJUIOB

Hayuamcs: xapaktepr3oBaTh GU3UUECKHE U XUMHYECKHE CBOMCTBA
OKCHJIOB ¥ TUAPOKCHIOB IIEJTOUYHBIX METAJIJIOB, COCTABIATh XUMUYECKHUE
YPaBHEHUS, XapaKTEPU3YIOIIHE CBOMCTBA MIETOYHBIX METAJUIOB, PEIIATH
«LETIOYKHY MPEBPALICHUIM.

Ilonyuam 603M04#CHOCMb HAYYUMBCA. COCTABIATD IIETTOYKHN
IIPEBPALLICHUMN.

18

IllenouyHO3EMEBHBIC
MeETaJlJbl.

Hayuamoca: naBaTh XapakTEpUCTHKY LIEIOYHO3EMEJIBHBIM METAJIAM 11O
ux nowkenuto B [ICXD J[.M.MenneneeBa, XxapakTepu3oBaTb COCTAB
aTOMOB, MCCJIEJIOBATh CBOMCTBA IIEJIOYHBIX METAVIOB — KaK MPOCTHIX
BEILECTB.
Tonyuam 603modicHocmsb Hay4umsbcs: TPaMOTHO 00palaThCs ¢
BEIIIECTBAMU B MOBCEIHEBHOM JKU3HU

19

CoenuHeHUs
I1€JIOYHO3EMEIBHBIX
METAJIJIOB

Hayuamcs: xapaktepu3oBath pu3nuecKkue 1 XUMUYECKHUE CBOMCTBA
OKCHJIOB Y TUJPOKCHIOB IIEJTOYHO3EMEIBHBIX METAIIJIOB, COCTaBIATh
XUMUUYECKUE YPABHEHUS, XapaKTEPU3YIOIIME CBOMCTBA IIEJTOYHBIX
METaJUJIOB, PEIIATh «UEMOYKW) MPEBPALICHUI.

LHlonyuam 803M0OMCHOCIb HAYUUMBCSA: COCTABISITh CIIETTOYKM
MpEeBpAILCHUI

20

AJTFOMUHUA.

Hayuyamocs: naBaTh XapaKTepUCTUKY AIFOMUHHS 1O €0 MOJIKEHUIO B
[ICXD JI.1.Menaeneena, xapakTepru3oBaTh COCTAaB aTOMA,
XapaKTepru30BaTh GU3NUECKHE U XUMUYECKHE CBOWCTBA alFOMHUHHUS,
O0O0BSACHSATH 3aBUCUMOCThH CBOMCTB aJTIOMUHUS OT €ro nosioxkenus B [ICX3
J.N.MeHnneneeBa, OOBACHITh TPUUMHBI XUMHUYECKON HHEPTHOCTH
AJFOMUHUSL.

Tlonyuam 603M0CHOCMb HAYYUMBCA: TPAMOTHO 00paIaThCS C
BEILIECTBAMU B MOBCEIHEBHOMW KU3HU

21

CoeqrHeHNs aJTFOMUHUSL.

Hayuamcsa: xapaktepu3oBaTh GU3NYECKUE 1 XUMUYECKHE CBOMCTBA
OKCHJIa Y TUAPOKCHIA aJTFOMUHHUS, COCTABISTh XUMUYECKUE YPABHEHNS,
XapakTePU3YIOLIME CBOMCTBA aJTIOMUHMUS, PEIATD «IIEMTOYKH
IIPEBPALLICHUM.

Ilonyuam 603MOMCHOCIb HAYUUMBCA: COCTABIISITH KIETTOYKN)
IIPEBpAILLICHUI

22

IIpakTuyeckas padora

Hayuamcsa: obpaiatbest ¢ 1a0opaTOpHBIM 000pYA0BAaHUEM U




Nel
OcyuiecTBieHNE LIENOYKH

XUMUYECKUX ITPEBPALLICHAN

HarpeBaTeIbHbIMU NPUOOPaMH B COOTBETCTBUHU C IPABUIIAMH TEXHUKH
0€30MacHOCTH, ONKUCHIBATh XUMUYECKUN SKCIIEPUMEHT C MMOMOILBIO SI3bIKa
XUMUH, I€JaTh BBIBOJBI M0 PE3YIbTAaTaM 3KCIIEPUMEHTA.

Tonyuyam 603mMo24CHOCMb HAYYUMBCA: OCO3HABATH HEOOXOANMOCTh
cobmonenus npaBuiTh u OT ns coxpaHeHus: 370pOBbsl OKPYKAIOIIHX.

23

Keneso.

Hayuamwbca: naBath XapakTepUCTUKY Kelie3a 1o ero nomxenuto B [ICXD
JI.N.Menneneesa, XxapakTepu3oBaTb COCTaB aTOMa, XapaKTepu30BaTh
dbu3uYeCKre U XUMUYECKHUE CBOMCTBA kKejle3a, 00BACHITh 3aBUCUMOCTh
CBOMCTB kelie3a oT ero nojoxenus B [ICXD JI.M.Mennencena,
UCCIIEJIOBATh CBOMCTRA KeJjie3a B XO/1€ BBITIOJIHEHUS J1a00paTOPHOTO
ONBbITa, ONUCHIBATH XUMHUECKUIN IKCIIEPUMEHT.

Tlonyuam 603mooicHOCmMb HAYYUMbCA: TPAMOTHO 00paIAThCS C
BEILIECTBAMU B MOBCEITHEBHOM KU3HU

24

COG}II/IHCHI/IH KCJIC3a.

Hayuamcs: xapaktepu3oBath Pu3NuecKue 1 XUMUYECKHUE CBOIMCTBA
OKCHJIOB Y THJPOKCHJIOB Keje3a, COCTABIISITh XUMUUYECKUE YPaBHEHUS,
XapakTepU3YIOLIMe CBOMCTBA COCANHEHUN JKelle3a, IPOBOAUTH
Ka4eCTBEHHBIE PEAKLUHU, [IOATBEPKAAIOIINE HAUIMYUE B BOJHBIX pacTBOpPax
KaTHOHOB JK€JI€3a, PEIIaTh «LEMOYKNW MPEBPALICHUN.

Honyuam 6o3modcHocmv Hay4umbcs. COCTABIATH KLEITOYKU
IIPEBPALLIEHUN, COCTABIATH MOJIEKYJIAPHBIE U TIOJIHBIE HOHHBIEC YPAaBHEHUS
II0 COKPAILIEHHBIM HOHHBIM YPaBHECHUSAM

25

IIpakTuyeckasi padora
Ne2

[Tomyuenue u cBOKCTBA
COCJIMHEHUH METAJIJIOB

Hayuamcs: obpamarbcst ¢ 1abopaTOpHBIM 000pyIOBaHUEM U
HarpeBaTeIbHBIMU TPUOOPAMH B COOTBETCTBHUH C MPaBUJIAMU TEXHUKHU
0€30MacHOCTH, OMMMCHIBATh XUMUYECKUN IKCTIEPUMEHT C TTIOMOIIBIO S3bIKA
XUMUHU, 1€7aTh BBIBOJbI MO PE3YyIbTaTaM 3KCIIEPUMEHTA.

Tlonyuam 603mo2cHOCMb HAYYUMbCA: OCO3HABATH HEOOXOIUMOCTh
cobmonenus npaBwi b u OT myist coxpaneHus: 370pOBbS OKPYKAIOIIHX.

26

IIpakTuyeckas padora
Ne3

Pemenue
AKCIIEPUMEHTAJIbHBIX
3a7]a4 Ha Paclo3HaBaHUE

Hayuamcs: obpamatbces ¢ 1a00paTopHbIM 000PYJIOBAaHHEM U
HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU C MTPaBUIIAMU TEXHHUKHU
0€30MaCHOCTH, ONUCHIBATh XUMHUUECKUN SKCIIEPUMEHT C MIOMOUIBIO SI3bIKA
XUMUU, JIeTIaTh BBIBOJII MO PE3YIbTaTaM 3KCIIEPUMEHTA.

Ilonyuam 603m0dCHOCMb HAYYUMbCA: OCO3HABATH HEOOXOIUMOCTD
coomoaenus npaBuwiTh u OT aiis coxpaHeHUsI CBOETO 310POBbsl U




OKpPYXaIOIHUX.

27

IToBTOpEHME 110 TEME
«MeTajibl»

Hayuamca: 06001ath 3HaHUS U IPEJICTABIISITh UX CXEM, TaOJIHIL,
IIpE3CHTalUI

28

Kontposabnas padora Nel
no teMe «MeTasuibl

Hayuamcs: npuMeHATh MONy4YEHHbIE 3HAaHUS U CHOPMHUPOBAHHBIE YMEHUS
JUTSL peleHusl y4eOHBIX 3a/1a4

Tema 3. Hemerasibi(284.)

29

OO61ast xapakTepuCcTHKa
HEMETaJJIOB

Hayuamcs: naBaTh OnpeiesieHus: MOHITUSAM «QJIEKTPOOTPUIATEIIBHOCTEY «
AJUIOTPOIHUS» XapaKTEPHU30BaTh HEMETAILIBI 10 X nosioxkeHuto B [ICXD
J.M.MenneneeBa, onuchIBaTh CTPOCHUE (PU3UUECKHE CBOWCTBA
HEMETAJIOB, OOBSACHITH 3aBUCUMOCTh CBOMCTB HEMETAJIJIOB OT X
nojioxkenus IICXD JI.M1.MenaeneeBa;coCcTaBIsITh Ha3BaHUS COCIUHCHUI
HEMEeTaJJIOB 110 opmysie U popMy 0 HaA3BaHUIO, HAYUYaATCA J1aBaTh
OTIPENICTICHUS] «AJIJIOTPOIIUS, «aJUIOTPOITHBIE MOAU(PUKAIIUN.

Ilonyuam 603mocHOCMb HAYYUMBCSA: TPOTHO3UPOBATH CBOMCTBA
HEU3YYEHHBIX 3JIEMEHTOB U UX COCIMHEHU HA OCHOBE 3HAHUM O
MEPUOIUUECKOM 3aKOHE

30

O01me XUMHIECKUE
CBOICTBA
HEMETAJUIOB.

Hayuamcs: xapakrepu3oBaTh CTpOEHHE HEMETAJIOB, OOIHME XUMHUECKHE
CBOICTBa HEMETAIJIOB, OMMCHIBATH OOIINE XUMUYECKHE CBOMCTBA
HEMETAJIJIOB C TOMOIIIBIO S3bIKa XUMHH, COCTABIISITh YPABHEHHUS
XUMHUYECKUX PEAKIU, XapaKTEPU3YIOIIUX XUMHUUYECKHUE CBOMCTBA
HEMETAJIJIOB UX COCUHEHUN

LHlonyyam 603moxcHOCMb HAYYUMBCS: IPOTHO3UPOBATH CBOICTBA
HEU3YUYEHHBIX DJIEMEHTOB U UX COCMHEHUN HAa OCHOBE 3HAHUM O
NIEPUONYECKOM 3aKOHE

31

Bonopon

Hayyamcs: xapaktepu3oBaTh BoJIOpO/ 10 ero noioxenuto B [ICXD
J1..M.Menneneena,

XapaKTeprU30BaTh CTPOCHUE aTOMa BOJOPOIa, OOBSICHATH €T0 BOZMOKHBIC
CTEIMEHU OKHUCIICHUS, XapaKTEPU30BaTh

dbus3nyUecKre 1 XUMUYIECKHEe CBOMCTBA BOJOPOA, OOBSICHSATH 3aBUCUMOCTD
CBOMCTB BOJ1opoJia ot nosioxxeHust ero B [ICXD JI.M.Menneneena,
OMUCHIBATH JA0OOPATOPHBIE U TPOMBIIIJIEHHBIE CIIOCOOBI MOTYUYECHUS
BOJOpOAA .

Tlonyuam eo3zmoorcnocms Hayuumuvcs: OObSICHATH JBONCTBEHHOE




nosioxenue Bosioposa B [ICXD J[.M.MenzaeneeBa, rpaMOTHO 00paIiaTbCs
C BEILIECTBAaMU B MOBCEIHEBHOMN XU3HU

32

Bona

Hayuamcs : xapakTepHu30BaTh CTPOEHUE MOJIEKYJIbI BOJIOPOAA,
(du3nUecKre 1 XUMUYECKHUE CBOMCTBA BOJIbI, OOBSCHATH aHOMAJIUH BOJBI,
CHOCOOBI OYUCTKHU BOABI, IPUMEHSTH B OBITY (PUIBTPHI AJI1 OYUCTKHU BOJIBI,
IPABWIBHO UCIIOJIb30BAaTh MUHEPAIBbHYIO BOJY, BHIIIOJHATH PACYETHI 110
YPaBHEHHSIM XUMHYECKUX PEAKIINM, MPOTEKAIOIIUX C Y4aCTHEM BOJIbI.
Tonyuam 603moducHOCMb HAYYUMbCA: OOBEKTUBHO OLIEHUBATH
UH(GOpPMAIIMIO O BEIIECTBAX U XUMHUUYECKHUX MPOIIecCcaX, KpUTHUECKU
OTHOCHUTBCS K MICEBJIOHAYYHON MH(POPMaILINK, HEJOOPOCOBECTHON peKIame

33

["anoreuns!; oOmas
XapaKTepUCTHKA

Hayuamcsa: xapakTepu3oBaTh CTPOCHUE MOJIEKYJI TAJIOTEHOB, OIUCHIBATH
bu3UYECKUe U XUMUYECKHE CBOMCTBA raJJOT€HOB Ha OCHOBE HAOJIIOICHUIN
3a X MPEeBPaIISHUSIMU BO BpeMsl ICMOHCTPAITMOHHBIX OMBITOB, OOBSICHATH
3aBUCUMOCTh CBOMCTB T'aJIOT€HOB UX OT MoJioxkeHus B [ICXD J[. 1.
MenneneeBa, COCTaBIATh (YOPMYIIBI COSUHEHUM TaJIOTEHOB U 110
dbopmynaM J1aBaTh Ha3BaHUS COSTUHECHUSIM TaJIOTEHOB

THlonyuam 603M0xuCHOCMb HAYHUUMbBCA: OCO3HABATh HEOOXOIUMOCTD
COOJIFOICHUS TTPABUJT DKOJIOTUYECKOW 0€30MacHOCTH TIPH 0OpalieHu! ¢
rajjoreHaMu

34

CoennHeHNs TaJIOT€HOB

Hayuamcs: ycranaBiauBaTh CBSI3b MEXAY CBOMCTBAMH COCIMHEHUN U UX
NPUMEHEHHEM, U3y4YaTh CBOWCTBA COEAMHEHU raJJOT€HOB B XOJ€
BBITIOJTHEHUS TAOOPATOPHBIX OTBITOB ,

Tonyuam 603mooicHOCMb HAYYUMBCA: UCTIONH30BATH IPHUOOPETCHHBIE
KOMIIETEHI[MHU MIPU BBIIIOJIHEHUU TPOEKTHBIX padOT MO U3YyUYEHHUIO CBOMCTB
¥ CIIOCOOOB MOJTYYEHUS U PACTIO3HABAHUS COCIMHEHUN TaJOreHOB

35

IIpakTuyeckas padora
Ned

Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
o teme «lloarpynma
rajoreHOB»

Hayyamcs: obpamatbcest ¢ 1a00paTopHbIM 000PYJIOBAaHUEM U
HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU C MTPaBUIIAMU TEXHHUKHU
0€30MaCHOCTH, OMUCHIBATh XUMHUECKUN SKCIIEPUMEHT C IIOMOUIBIO SI3bIKA
XUMUHU, JI€TaTh BBIBOJIbI IO PE3YIbTaTaM 3KCIIEPUMEHTA.

Tlonyuam 603m0oCHOCMb HAYYUMbCA: OCO3HABATh HEOOXOIUMOCTD
coomoaenus npaBuiTh u OT aiis coxpaHeHUsI CBOETO 310POBbsl U
OKPY’KaIOLIUX

36

Kucnopon

Hayuamcs:,




XapaKTEepU30BaTh CTPOCHUE MOJIEKYJIBI KHCJIOPOAA, COCTABIISATH
XUMHUYECKUE YPABHEHHUs, XapaKTEPU3YIOINE XUMUUECKNE CBOMCTBA
KHUCIIOPO/a, OOBICHATh NPUMEHEHHE AJTIOTPOMHBIX MOIUDUKALIUT
KHCJIOPOJa,

OMKCHIBATH JAOOPATOPHBIE Y MPOMBIIIJIEHHBIE CLIOCOOBI MOTYYEHUS
KHCJIOPOJA .

Ilonyuam 603mooicHOCMb HAYYUMbBCA: TPAMOTHO 00paIaThCS C
BEILECTBAMU B IIOBCETHEBHOM KU3HU

37

Cepa.

Hayuamcs:,

XapaKTepU30BaTh CTPOCHUE MOJIEKYJIbI CEpbl OOBACHATH 3aBUCUMOCTh
CBOMCTB cepbl OT ee nojoxenus B [ICXD J[.1. MenneneeBa, COCTaBIATh
XUMUUYECKUE YPABHEHUS, XapaKTEPU3YIOIINE XUMUUYECKHE CBONCTBA CEPHI,
OOBSICHSTH IPUMEHEHHE AJUIOTPOITHBIX MOAU(DUKAIINI CEphI

Tonyuam 603mo2cHOCb HAYYUMBCA: TPAMOTHO 00paIATHCS C
BEILIECTBAMU B IMOBCETHEBHOM KU3HU

38

COGIII/IHeHI/I}I CCPhBI

Hayuamcs:,

ONHMCHIBATh CBOMCTBA COEAMHEHUI CEPBI, COCTABIISITh YPABHEHUSI pEaKIIUH,
COOTBETCTBYIOIIUX «IIECMTOYKE» MPEBPAILICHUI

Ilonyuam 603mo2cHOCMb HAYYUMBCA. TIPOTHO3UPOBATH XUMUYECKHUE
CBOMCTBA BEIIECTB HA OCHOBE UX CBOMCTB U CTPOCHUS

39

Cepnas kucinora.

Hayuamcs:,

OIUCHIBATh CBOMCTBA CEPHOM KHUCJIOTHI, B XOJI€ TPOBEICHUS
71a00paTOPHBIX OMBITOB , MPOBOJAUTH KAUECTBEHHYIO PEAKIIHIO Ha CyabdaT
- UOH

Tonyuam 603M0MCHOCMb HAYHUUMBCA: XapPAKTEPU30BaTh 0COOBIE CBOMCTBA
KOHIEHTPUPOBAHHON CEPHOMN KUCIOTHI

40

[Tonyuenue u
MIPUMEHEHUE CEPHOU
KHUCJIOTBI

Hayyamcs :coctaBnsath ypaBHeHust OBP ¢ yuacTtriem cepHOU KUCTOTHI,
OMUCHIBATh 00JIACTH MPUMEHEHUSI CEPHOM KUCIIOTHI

Tlonyuam 603moocHOCMb HAYUUMbCA: TTPUBOINATH IPUMEPHI YPaBHEHUN
PEaKLHNi, JIe)KANMX B OCHOBE TPOU3BOACTBA CEPHOM KUCIIOTHI

41

IIpakTuyeckas padora

Hayuamcsa: obpamatsces ¢ 1a00paTopHbIM 000PYJI0OBAaHUEM U




NeS

Pemenue
JKCIIEpUMEHTAJbHBIX 3a7a4
o teMe «lloarpymrma
KHUCJI0pOJa»

HarpeBaTeIbHbIMU NPUOOPaMH B COOTBETCTBUHU C IPABUIIAMH TEXHUKH
0€30MacHOCTH, ONMHUCHIBATh XUMUYECKUN SIKCIIEPUMEHT C TOMOIIBIO A3bIKa
XUMUH, I€JaTh BBIBOJBI M0 PE3YIbTAaTaM 3KCIIEPUMEHTA.

Tonyuyam 603mMo24CHOCMb HAYYUMBCA: OCO3HABATH HEOOXOANMOCTh
cobmonenus npaBuinTh u OT nnst coxpaHeHus: CBOEro 3A0pOBbS U
OKPY/KAKOLIUX

42

A30T U ero CBOMCTBA

Hayuamcs:,

XapaKTEepU30BaTh CTPOCHUE aTOMa U MOJIEKYJIbI a30Ta, OOBSICHATh
3aBUCUMOCTh CBOMCTB a30Ta oT ero noioxxenus B [ICXD JI.N.
MenpeneeBa, COCTABIISITh XUMUUYECKUE YPABHEHUS, XapaAKTEPU3YIOILINE
XUMHUYECKHE CBOMCTBA a30Ta [/o1yyam 803MOMCHOCHb HAYUUMBCAL:
I'PaMOTHO 00paIaThCsi C BEIECTBAMU B ITOBCEIHEBHOM YKU3HU

43

AMMMAaK u ero COCOUHCHMUA.

CoJii aMMOHUSA

Hayuamcsa: onuceiBaTh CBOMCTBA aMMHAaKa B X0/ MPOBEICHUS
71a00paTOPHBIX OMBITOB, MPOBOJUTH KAYECTBEHHYIO PEAKIINIO HA UOH -
aMMOHUSI

Tonyuam 603modicHocms Hay4umsbcs: TPUBOIUTH IPUMEPHI YPaBHEHU M
peaKInid, JeKalruX B OCHOBE MPOMBIIUIEHHBIX CIIOCOOOB MOJTy4YeHUs
aMMuaKa

44

Oxcuapl a3ora

Hayuamcs:,

OIUCHIBATh CBOMCTBA COCAMHEHUN a30Ta, COCTABIISITh YPABHEHUS PEAKIINHM,
COOTBETCTBYIOIINX «UEMOYKE)» MPEBPALICHUI

THlonyuam 603mMoCHOCMb HAYYUMBCSA: TTPOTHO3UPOBATH XUMUYECKHE
CBOMCTBA BEILIECTB HA OCHOBE UX CBOWCTB U CTPOCHUS

45

A30THAas KMUCJIOTA.

Hayuamcs:,

ONUCHIBATh CBOMCTBA a30THOW KUCJIOTHI, B XOA€ MPOBEACHUS
71a060paTOPHBIX OTBITOB

Llonyyam 603M0#CHOCMb HAYUUMBCS: COCTABIIATH KIIETIOYKU»
MIPEBPALLEHUN 10 A30Ty

46

A30THadg KHUCJIOTa KaK
OKHCJIUTEIIb, €€ TTOJTy4YeHUE

Hayuamcs :coctaBnsate ypaBHeHust OBP ¢ yuacTtriem a30THON KUCIOTHI,
MIPUMEHSATH COJIM @30THOW KUCIIOTHI B MPAKTHYECKON IESATEIBHOCTH,
MIPOBOAUTH KAYECTBEHHYIO PEAKIIUIO HA HUTPAT - HOH

Tlonyuam 603mooicHOCMb HAYYUMBCA: XAPAKTEPU3OBATH 0COOBIE CBOWCTBA
KOHILIEHTPUPOBAHHOM a30THOM KUCJIOTBI




47

®dochop. CoequneHus
docdopa. [lonstue o
dbochopHBIX y10OpeHUsIX

Hayuamcs:

XapaKTepu30oBaTh cTpoeHue atoma dochopa, 00bIICHATH 3aBUCUMOCTb
cBoicTB (pocdopa ot ero nonoxenus B [IICXD J[.1. Menneneena,
COCTaBIIATh XUMUYECKHUE YPABHEHUS, XapaKTCPU3YIOIIHE XUMUUECKUC
CBOMCTBA a30Ta

B pe3yJIbTaTe MPOBEICHHMS JTAOOPATOPHBIX OIBITOB, IIPOBOJIHUTH
KaueCTBEHHYIO peakiuio Ha ¢ocdat - noH

Tonyyam 803M0HCHOCMb HAYYUMBCA: OTHUCHIBATH PU3NIECKHE U
XHUMHUYECKUE TIPOIECCHI, SBISIFOIINECS YacThi0 KPYTOBOPOTA BEIIECTB B
pUPOIE

48

Yraepon

Hayuamcs: XxapakTepu30BaTh CTPOEHHE aTOMa yriaeposia, OObsCHAT
3aBUCHMOCTb CBOMCTB yriiepoza oT ero nonoxenus B [ICXO JI.A.
MeHnneneeBa, COCTaBIATh XUMUYECKUE YPABHEHUS, XapaKTEPU3YIOIIUE
XUMHYECKHE CBOMCTBA yIiiepoaa

Tonyuyam 603m02#CHOCMb HAYYUMbCA: ONUCHIBATH (PU3UUECKUE U
XUMHYECKHUE TIPOLECCHI, SIBIISIFOLINECS YaCThIO KPYTOBOPOTA BEILIECTB B
IpUpOJIE

49

Oxcuasl yriepoaa

Hayuamcs:,

ONHMCHIBATh CBOMCTBA OKCHUJIOB yTJIEpOJia, COCTABISATh YPABHEHUS PEAKIU,
COOTBETCTBYIOIINX «IIETIOYKE)» MPEBPAILICHUN . MPOBOJAUTH KaU€CTBEHHYIO
PEAKIINIO TI0 PACIIO3HABAHUIO YTIIEKUCIIOTO Ta3a

Ilonyuam 603modcHOCMb HAYYUMBCS: TIPOTHOZUPOBATH XUMUUECKUE
CBOMCTBA BEIIECTB HA OCHOBE UX CBOMCTB U CTPOCHMUS

50

VronapHas KHCIIOTA U €€
COJIH.

JKecTkocTh BOJIBI U
crocoObl €€ yCTpaHEeHUS

Hayuamcs:

JlaBaTh ONPEICIICHHS ITOHATHUSAM (GKECTKOCTh BOABI» ,OMUCHIBATH CBOWCTBA
YTOJIBHOM KHUCJIOTBI, COCTABJIATH YPABHEHHS PEAKIINN, COOTBETCTBYIOIINAX
«LEMOYKE» NPEBPAILCHUM , COCTABIISTh HA3BAHUS COJIEN YTOJBHOMN
KHUCJIOTBI,

MPOBOJINTH KAYECTBEHHYIO PEAKIMIO Ha KapOOHAT - MOH

Honyuam 6o3moacHocms HaAYUUMbCsA.: MPOTrHO3UPOBATH XUMUYECKUE
CBOICTBA BELIECTB HA OCHOBE UX CBOWMCTB U CTPOCHUS

51

Kpemunit

Hayuamcs:,
XapaKTEPU30BaTh CTPOCHHUE aTOMa KPEMHHS, 0OBSICHATh 3aBUCUMOCTD




CBOWCTB KpeMHHUs 0T ero nojoxenus B [ICXD /I.U. Menneneena,
COCTaBJIATh XUMHUYECKNE YPABHEHHUSI, XapAKTEPU3YIOIINE XUMUUECKNE
CBOMCTBA KPEMHUA

Tlonyuam 603m02cHOCMb HAYYUMbCS: TPAMOTHO 00paIaThes ¢
BEILECTBAMU B [TIOBCETHEBHOM )KU3HU

52 | CoennHeHMs1 KpEMHHUS Hayuamcs:,
OMUCHIBATh CBOMCTBA OKCHJIA KPEMHHUS, COCTABIIATh YPABHEHUS PEaKIIUH,
COOTBETCTBYIOIIHNX «IEMOYKE)» MPEBPALIEHUM . MPOBOAUTH KAUECTBEHHYIO
pPEaKIMI0 Ha CUJIMKAT - UOH
Tlonyyam 603M0MCHOCMb HAYUUMBCSA: TIPOTHO3ZUPOBATH XUMUYECKHE
CBOMCTBA BEIIECTB HA OCHOBE MX CBOWCTB U CTPOCHHUS
53 | CunukaTtHas Hayuamcsa: npaktudaeckoMy NpUMEHEHUIO COCTMHEHUN KPEMHHUS
POMBIIIIICHHOCTh Tonyyam 603m0xCcHOCMb HAYHUUMBCA: TIPOTHO3UPOBATH XUMUYECKHE
CBOMCTBA BEIIECTB HA OCHOBE UX CBOWCTB U CTPOCHHS
54 | IlpakTuyeckas padora Hayuamcsa: obpamatbecs ¢ 1a60paTOpHBIM 000pyI0BaHUEM U
Ne6 HarpeBaTeIbHbIMU MPUOOPAMH B COOTBETCTBUHU C MPaBUIAMU TEXHUKHU
[lony4yenwue, cobupanue u 0€30MacHOCTH, OMMCHIBATh XUMUYECKUN IKCTIEPUMEHT C TTIOMOIIBIO SA3bIKa
pacrio3HaBaHUE ra3oB XUMUU, 1€7aTh BBIBOJBI MO PE3YIbTAaTaM 3KCIIEPUMEHTA.
Tlonyuam 603modicHoOCmMb HAYYUMbCA: OCO3HABATH HEOOXOIUMOCTh
cobmonenus npaBuwiTh u OT 11 coxpaHeHUsT CBOETO 3I0POBbS U
OKPYKaIOLIUX
55 | O606mIeHNE O TEME Hayuamcsa: 0600marh 3HaHUS ¥ MPEJICTABIIATH UX CXEeM, TaOJIHII,
«Hemeramnbr» MpE3CHTALNI
56 | KoutpoabHasi padora Ne2 Hayyamcsa: npuMeHsTh MOTy4YEHHbIEC 3HAaHUS U C(POPMHUPOBAHHBIE YMEHUS

no teMe «Hemeramibn)

JUUISL pellieHUs1 YIeOHBIX 3a/1a4

Tema 5. O0001IeHHE 3HAHUA 110 XMMHH 32 KYPC OCHOBHOM IKO0JIbI. [loaroroBka k urorosoii arrecranuu (I'MA) (104.)

57 | llepuonnueckuii 3aK0H U Hayuamcsa: 0606mare wuH(pOpMAIUIO 10 TEME B BHJE CXEM, BHITIOIHATH
I[ICX5 TECTOBBIE 3a/aHUA
58 | CBOMCTBA XUMHYECKUX Hayyamcsa :06000mate MH(QOpPMALIMIO 110 TEME B BUJIE CXEM, BBINOJIHATD

yemenToB B [ICXD

TECTOBYIO paboTy,




59

XuMuueckas CBI3b

Hayuamca: 0600mate uHQOpMAIIMIO 110 TEME B BHJIE TaOJUIIbI,
BBITIOJIHSITH TECTOBYIO pabOTy

60 | Knaccudukarmms Hayyamca: 0600mate uH(pOpMAIHIO 110 TEME B BUJIE CXEM, BBIOJIHATH
XUMUYECKUX PEaKIUl. TECTOBBIE 3aJIaHUS

61 | Ckopocth Hayuamca: 0600marh uHOpPMAIUIO [0 TEME B BHUJIE CXEM, BBINOIHAThH
XUMUYECKUX peaKIuii TECTOBYIO padboTy

62 | Knaccudukanus Hayuamca: 0606marh uHOpPMAIUIO [0 TEME B BHUJIE CXEM, BBIMOIHAThH
HEOPTraHUYECKUX BEIIECTB TECTOBYIO padboTy

63 | CBolicTBa HEOPraHUYECKUX Hayuamca: o600mate wH(pOpMAIMIO 110 TEME B BHJIE CXEM, BBITIOJIHATH
BEIIIECTB TECTOBYIO paboTy

64 | 'enetnueckue psiabl Hayuamca: o0600mate wH(pOpMAIHIO 110 TEME B BHJIE CXEM, BBIMOJIHATH

TECTOBYIO paboTy

65 | Pemenue tectoB

66 | KoutpoabHas padora Ne3 Hayuamcsa: npuMeHATH MOTy4YeHHBIE 3HAaHUS U CHOPMHUPOBAHHBIE YMEHUS
Pemienne ' 1A JUISL peIIeHUsT y4eOHBIX 3a71a4

67 | IloBTOpEeHUE Kypca XUMUHU

68

9 xiacca
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