MYHHITUTIATEHOE OO KETHOE 00111e00pa3oBaTeibHOE YUPEKICHHE
«Cpennss mxosa Ne 86 nmenu M.®. Ctpuruna»

PaccmoTpeno

Hupextop MBOY CHI Ne 86
Ha 3acenanuu mkoJLHOTO
M.M.
METOIUYECKOTO 00BETMHEHNS
05-078

YUHUTENeH eCTECTBEHHO-HAYTHBIX
peIMETOB
Pykosoaurens MO

Koponesa O.B.

IIporokon ot 30.08.2023 r.Ne 1

Knacc 8
VYuurens: Koponesa O.B.
Bcero 68 uacos, B

HEJIENI0 2

CoracoBano

3amecTurens nupekropa mo Y BP
bepexunas P.I.

01.09.2023 r.

Pabouas yueOHas nporpamma

XUMUs
peaMET
Ha 2023 — 2024 yueOHBIN TOa

(CpOK peanu3ayu nporpamMmal)

gaca.

KpacHosipck
2023 r.

Yr1Bepxaaro

Maisimena

Ipukaz ot 01.09.2023 r.

ManbiweBa
MapuHa

MwuxannoBHa

NeO1-

MoanucaHo: Manbiwesa
MapuHa MuxainosHa

DN: cn=Manbiwesa MapuHa
MuxaiinosHa, c=RU,
0=MYHULUNANbHOE
BIOMKETHOE
OBLIEOBPABOBATEJIbHOE
YYPEXXOEHWE "CPEOHAA
LWKOJA Ne 86 UMEHW M.®.
CTPUTMHA",
email=lev@ruocr.admkrsk.ru
[Hara: 2023.10.30 17:29:24
+07'00"



HosicHuTebHASA 3aNMCKa
K nmporpamme Kypca « Xumus», 8 kiiace

Hacrosimas PaGouas mporpamma mo xumuu 8 kjacc cocrabiieHa B coorBeTcTBuu OOIT OO0
MBOYVY CIII Ne 86, ¢ tpeboBanusmu DenepaabHOr0 rocylapcTBEHHOIO  00pa3oBaTEIbHOIO
CTaHJIapTa OCHOBHOI'O 00IIEro o0Opa3oBaHUsl, C yI€TOM U3MEHEHU, BHECEHHBIX B (pe/iepalibHBbIMI
TOCYJapCTBEHHbI  0Opa3oBaTeNbHBIA  CTAaHIAPT  OCHOBHOIO  oOmiero  oOpa3oBaHUS,
(yTBepKIeHHOTO MprKa3oM MuHHCTepcTBa 0Opa3oBaHus U Hayku Poccuiickori deneparuu ot
17 nexabpst 2010 roma N 1897(yrBepknén mnpukazom MuHHCTEpCTBA 00pa30BaHUsI U HAYKHU
Poccuiickoit  ®enepammu ot 31 nmexadbpst 2015 roma Ne 1577) ¢ yueroM IIpumepnoit
porpaMmoi o01ero oopa3oBaHus MO XMMUU U aBTOPCKOW MPOrpaMMbl Kypca XUMHH JUIst
yuamuxcs 8 — 9 kiraccoB obmeoopazoBarenbHbiX yupexaeHuii H E Ky3nemnoroii, 'apa H.H.).—
M .:Bentana—Ipad ,2017 r.
ConepxkaTenbHBI CTAaTyC TporpamMmbl - 0a3oBwId. [IporpamMma ompenensieT MUHUMAaJIbHBIN
00BEM CoJlepKaHUsl Kypca XMMHH JJIsi OCHOBHOHM WIKOJIBI M TpeJHA3HAYCHA ISl peaau3aluu
tpedboBanuit ®I'OC BTOPOro MOKOJECHUS K YCIOBHUAM MU Pe3yJbTaTy 00pa30BaHUsI 00yUYaIOIIUXCS
OCHOBHOM IIKOJIBI IO XUMHH B COOTBETCTBHH C TOJOBBIM KaJCHIAPHBIM y4eOHBIM Ipa)uKoM U
yueOnbIM 1aHoM MBOY CII Ne 86

Crpykrypa pabodeil MporpaMMbl MOJTHOCTBIO OTPAKaeT OCHOBHBIC HJIEW M TPEAMETHBIC
TeMbl @DeneparbHOTO TOCYIapCTBEHHOIO 0O0pa30BaTENbHOIO CTaHAApTa OCHOBHOTO OOILEro
oOpa3oBaHMs, W TPEACTABISACT €ro pa3BEPHYTHIM BapUAHT C PACKPBITHEM pa3lciioB U
MPEeIMETHBIX TeM, BKJIIOUasi PEKOMEHIyeMbIil epevyeHb MPaKTUIeCKuX padoT.

Henn u 3agaumn kypca:

1. ocBoeHHE BaXHEHIIMX 3HAHUN OO0 OCHOBHBIX MOHATHUSX U 3aKOHAX XHMHH, XUMHUYECKON
CUMBOJIUKE;

2. OBIaJeHUE YMEHHUSMHU HaOMIOAATh XHMHYECKUE SBJICHHS, MPOBOAUTH XHUMHUYECKUN
SKCIEPUMEHT, TIPOU3BOJAUTH PACUEThl HA OCHOBE XUMHUYECKUX (DOPMYJ BEIIECTB U YpaBHEHUU
XUMHUYECKUX PEAKIUH;

3. pa3BUTHE IO3HABATEIBHBIX HHTEPECOB M HMHTEIUIEKTYAIbHBIX CIHOCOOHOCTEH B MpoIecce
MPOBEJICHUSI XMMHUYECKOTO OKCIEPUMEHTa, CaMOCTOSTENIbHOTO MPHOOpEeTEeHUs] 3HAaHUU B
COOTBETCTBUH C BO3HUKAIOUTUMU KU3HECHHBIMU MTOTPEOHOCTSIMU;

4. BOCIHMTaHHME OTHONIICHHUA K XUMHH KaK K OJHOMY M3 (PYHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U DJIEMEHTY OOIIEYeIOBEYECKON KYIbTYpPHI;

5. mpUMeHEeHUe TMONTYYCHHBIX 3HAaHUW M YMEHMH Uis O€30MacHOTO HCIOJNb30BaHHS BEIIECTB U
MaTepuajoB B OBITY, CETbCKOM XO3SIMICTBE U Ha MPOU3BOJICTBE, PEIICHUS MTPAKTUYECKUX 3a7a4 B
MOBCETHEBHOW KU3HH, MPEAYNPEKIACHUS SBICHUM, HAHOCAIIUMX BpEd 3J0POBBI0 YEIOBEKa U
OKpY>Karollen cpene.

Conepxanne yueOHOro npeamera <K XUMHUS>> B OCHOBHOM IIKOJIE HETIOCPEJACTBEHHO CBSI3aHO C
HayKOW XHUMHEH, OTpakaeT e€ OOBEKTHl M JIOTUKY XUMHUYECKOTO TMO3HAHHUsA. JTO O0YCIOBJICHO
pOJIBI0 XMMHH B TIO3HAHMM 3aKOHOB MPUPOJBI M MaTEPUATBHOU KU3HU OOIIECTBAa B pPEIICHUH
r100abHBIX TIPO0JIeM YesloBeuecTBa (MUTaHKE, 37I0POBbE, OJICKIa, OBITOBBIC M IPYTHE CPEACTBA
T I.).

B kypce xuMum peanusylorcs cjieayioniue NPpUOPUTETHbIE HEH:

* 2yManuzayus COAEPKAHUs, BhIpAKEHHAS! YBOKUTEIHHBIM OTHOIICHHEM K 00ydYaromeMycs Kak
VHUKQJIBHOW pacTyllel JHYHOCTH, CO3JaHHE YCJIOBHH i €ro OOy4deHUus, pa3BUTUS H
camopeanu3aluy,

* Jugppepenyuayuss yaeOHOT0 MaTteprasna, 00ecriedeHHass YPOBHEBBIM MTOCTPOEHUEM yUeOHUKOB
Y 3aJIaHUM pa3IMYHOM CTETIEHH CII0KHOCTH;

*  @yHoamenmanuzayus u Memooono2uzayus COAEpPXKaHUS TMpelMeTa Kak IpuopuUTera
(GyHIaMEHTAIbHBIX UJACH, TOHATUH, TEOpUH, 3aKOHOB, TEOPETUYECKUX CHUCTEM 3HAHMIA,
0000IIEHHBIX YMEHHI M YHUBEPCATBHBIX METOOB TIO3HAHNS,

* npobIemMHOCb U3YUCHHUSI, Pa3BUTHS U 0000IIEeHNs yueOHOro MaTepuaia: BKIIOYEHHE Pa3HBIX
nmpobjeM B COJep)KaHHME BCEX KYpPCOB XHUMHH, OOOOIICHWE W CHUCTEMaTH3alusl 3HAHUM,
BbIJIeTIEHHE 0000IIAIINX TEM B KOHIIE KYpPCOB XUMHUU U AP.;



* ¢dopmuposanue XUMHYECKUX TOHATHM MU HMX TEOPETHUECKUX CHUCTEM, pealu3alus ux
IBPUCTHYECKUX (PYHKIIHIA B aKTHBHON JAESITETLHOCTA 00YyJaIOIINXCS;
* GHYMPUNPEOMEMHAs. U MeXCnpeOMemHas WHTErpalus Ha OCHOBE OOMIMX IeNel, 3aKOHOB,
TEOpUH, MOHATHH, CIIOCOOOB PEIICHUS MHTETPATUBHBIX TIPOOIIEM;
* 9KON02U3aYUA Kypca XHUMHUU TIOCPEICTBOM SKOJOr0- BaJE€OJIOIMUECKON HAalpaBICHHOCTH
COJIep>KaHusl Ha OCHOBE MPUHITUIIA PEEMCTBEHHOCTH, 000OIICHNS 3HAHHIA,
* NpaKmuyeckas HAnpasieHHoCmov cooepoicanusi (TEXHOJOTHYECKHM W APYrol MpHUKIaIHOMN
Marepuan Kypca, CBEJICHHUS O NPUMEHEHUHU BEIIECTB, PACKPBHITHE 3HAUYCHHUS XMMUU B KU3HU
YeJIoBeKa U JIp.);
* PA3HOCMOpOHHee passumue U GOCNUMAHUe 00Y4arwuxcs CPeACTBAMU M BO3MOKHOCTSAMHU
y4eOHOro npeaMera «XUuMHs;
* co30aHue NpeonocvlIoK OJd pa3eumus JIUYHOCMU YYEHUKA, €ro HMHTepeca K XHUMHUH U
COOCTBEHHOM JEATENIbHOCTH KaK YCIOBHE CO3HATENILHOTO OBJIAJCHUS PEAMETOM.
Hoeu eymanuzayuu u passusarowe2o 00yyeHus TPOHNU3BIBAIOT BCE COEp)KaHUE Kypca XUMHUU H
npouecc ero uzydeHus. OHU OCYIIECTBIISIFOTCS Yepe3 MHAUBUIYalbHO-TUbdepeHIINPOBAHHBIN
CHUCTEMHO-UHTETPATUBHBIN, JIMYHOCTHO-JEATEIbHOCTHBIA TOAXO/bI, YPOBHEBOE MOCTPOEHUE
ydeOHOro Marepuana. BakHeimeld 3amadell ryMaHU3aIlMU YYCHHUS SBJISETCS CO3HATEIbHBIN
BBIOOD
YYEHUKOM CBOEH MHIMBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUU

MecTto npeamera B 6a3MCHOM y4eOHOM IVIaHe
OcoOeHHOCTH cofiepKaHUs Kypca XHUMHH SIBIISIOTCS TJIaBHOW MPUYUHON TOTO, YTO B Y4eOHOM
IJIaHe ATOT MPEAMET TMOSBIACTCS TOCIEIHUM B pPAJYy E€CTECTBEHHOHAYYHBIX JAHCIUIUIMH,
MOCKOJIbKY JUIS €r0 OCBOEHHUS WIKOJIBHUKHU JIOJDKHBI 00JlajaTh HE TOJBKO ONpeaenEHHbIM
3armacoM IpeIBapUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO M JOCTaTOYHO XOPOIIO Pa3BUTHIM
abCTpPaKTHBIM MBIIIIJICHUEM.
Pabouass mporpamMmma Ha W3ydeHHWE XHMHUHM B OCHOBHOHM INKOJE OTBOAUT 2 YYeOHBIX dYaca B
negento. Bcero 70 wuacoB. Ilporpamma peanu3oBaHa B Y4eOHUKE XUMHH, BBITYIICHHBIM
W3narensckum nentpom «BenTtana- ['pad»:
* Ky3nenosa H. E., I'apa H. H. Xumus. 8 knacc;

Jlannasi padouasi nporpamma peaymsyercs: B Teuenun 2023 -2024 yyednoro roaa.



Ilnanupyemblie pe3yjbTaThbl OCBOCHMS YU4€OHOr 0 nmpeaMera « XuMHush»

Yyamuics HaAy4YuTCs:

XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHMS: HAOIIOAEHHE, U3MEPEHHE, SKCIIEPHMEHT;
OIUCBIBATh CBOMCTBA TBEPABIX, )KUAKHX, Fa3000pa3HbIX BEIIECTB, BBIIENSS UX CYIIECTBEHHbIE
IIPU3HAKH;

PacKpbIBATh CMBIC]I OCHOBHBIX XUMHUYECKUX TOHATHI «aTOM», «MOJIEKYIa», «XUMUYECKUI
3JIEMEHTY, «IIPOCTOE BEILECTBOY, «CII0KHOE BEIIECTBOY, «BAJICHTHOCTDY, «XUMHUYECKAs
pEaKLMA», UCTIONB3Ys 3HAKOBYIO CUCTEMY XUMHUH;

PacKpbIBATh CMBICII 3aKOHOB COXPAHEHHsI MacChl BELIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOU

pas3InyaTh XUMHUYECKUE U (PU3HUUECKUE SABICHHUS;

Ha3bIBaTh XUMHUYECKHE IIEMEHTHI;

OIIpeJIeNIATh COCTAB BEIIECTB 110 UX (hopMyam;

OIpENIeNIATh BAJICHTHOCTb aTOMa JJIEMEHTA B COEINHEHNUSX;

OIIpENIeNIATh TUIl XUMHUECKUX PeaKIuii;

Ha3bIBATh IPU3HAKHU U YCIIOBUS IPOTEKAHUs XMMUYECKHUX PEAKLINN;

BBISIBJISITH IPU3HAKH, CBUIETEILCTBYIOIINE O IIPOTEKAHUM XMMUYECKON peaKkiuy Ipu
BBINOJIHEHUH XUMUYECKOTO OIIbITA;

COCTaBJIATh (POPMYJIbI OMHAPHBIX COEANHEHUI];

COCTaBJIAATh YPABHEHHs XMMUYECKHUX PEaKLHIA;

coOuroaaTh mpaBuiIa 6e30nacHoi paboThl IPU NPOBEICHUH OIIBITOB;

II0JIb30BaThCs 1a0OPATOPHBIM 000PYJOBAaHUEM U TOCYIOM;

BBIUHUCIISATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB;

BBIYHCIIATH MACCOBYIO JIOJTI0 XMMHUUYECKOT0 3JIEMEHTa [0 GOopMyJie COeAUHEHNUS;
BBIUHUCIIATH KOJIMYECTBO, 00BEM MIIM MACCY BEIECTBA 10 KOJIMYECTBY, 00bEMY, Macce PeareHTOB
WJIN TIPOJTYKTOB PEaKIHH;

XapaKTepu30BaTh (hrU3NUECKHe U XMMUUECKHE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOPOAa U
BOJIOPOJIa;

HOJIy4aTh, COOUPATH KUCIOPOJ U BOJIOPOI;

pacrio3HaBaTh OINBITHBIM IIyTeM I'a3000pa3HOTo BEILIECTBA: KUCIOPO, BOAOPOL;
PacKpbIBaTh CMBICII 3aKOHAa ABOIaIpo;

PacCKpBIBATh CMBICI MOHATUH «TETJIOBOM 3 (DEKT peakimny», «MOJIPHBIN 00BeM»;
XapaKTepu30BaTh (hU3NUECKUE U XMMUUECKHE CBOICTBA BOJIBI;

PacKpBIBATH CMBICI MIOHATHS «PACTBOP»;

BBIUHUCIIATH MACCOBYIO JJOJIK0 PACTBOPEHHOIO BEILECTBA B PACTBOPE;

IIPUTOTOBJISITH PACTBOPBI C OIIPEIETICHHON MacCOBOM JOJIEH paCTBOPEHHOIO BELIECTBA;
Ha3bIBaTh COEIMHEHUS U3YYEHHBIX KJIaCCOB HEOPraHUYECKUX BEILECTB;

XapakTepu30BaTh GU3NIECKNE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX
BEIIECTB: OKCHJIOB, KHCJIOT, OCHOBAaHUMH, COJICH;

OIpeIeNIATh IPUHAUIEKHOCTD BEIIECTB K ONPEAEICHHOMY KJIACCy COEIMHEHUN;
COCTaBJIATH (POPMYIIbI HEOPTAHUYECKUX COCTUHEHUN U3YUEHHBIX KJIACCOB;

HPOBOJUTH OIBITHI, MOATBEP)KJAIOIINE XUMUUECKHE CBOWCTBA U3YUYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PACTBOPOB KUCIIOT U ILEI0YEH 10 U3MEHEHUIO OKPACKH
MH/INKATOpa;

XapaKTepu30BaTh B3aUMOCBS3b MEX/Y KIacCaMH HEOPraHMYECKUX COEANHEHHH;
packpbiBaTh cMbici Ilepuonnueckoro 3akona .M. Menneneesa

OOBSICHATH PU3UUECKUI CMBICII AaTOMHOTO (ITOPSAKOBOT0) HOMEPAa XUMHUYECKOTO HJIEMEHTA,
HOMEPOB I'PYIIIEI U IIeproja B nepuogudeckont cucreme .M. Menneneesa;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHHS aTOMOB, CBOMCTB 3JIEMEHTOB B TIpeeax
MaJIbIX TIEPHOAOB U INIABHBIX MTOJTPYIII;

COCTaBJIAATh CXEMBI CTPOCHUsI aTOMOB IepBbIX 20 31eMeHToB nepruoanyeckoi cuctemst J1.1.
Menpeneena;

PaCKpBIBATh CMBICT MOHITHH: «XUMHUYECKas CBS3bY, «IIIEKTPOOTPULIATETILHOCTHY;



XapaKTepU30BaTh 3aBUCUMOCTh (PU3NIECKUX CBOMCTB BEIIECTB OT THITA KPUCTAIUTHUECKOM
pelIeTKY;

OTPENICTISATh BUJ] XUMHUECKOU CBSI3M B HEOPTAHUYECKUX COCTUHEHUSIX;

M300pakaTh CXEMbI CTPOSHHS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BUJAMU XUMHUYECKUX
CBsI3EH;

PAacKpbIBaTh CMBICI MOHSATUN «OKUCIIUTEIbY, «CTENEHb OKUCIIEHUS) «BOCCTAHOBUTEINDY,
«OKHCJICHHE», «BOCCTAHOBIICHHUECY,

OIpEAEATh CTETICHh OKUCIIEHUS aTOMa 3JIEMEHTA B COCTUHEHUH;

OTPEeJIeTISITH OKUCITUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOEHHUEM U CBONCTBAMU HEMETAILIIOB;

Yyamuiics MoJy4YuT BO3MOKHOCTD HAYYHTHCH:

BBIIBUTaTh U NIPOBEPATH SKCIEPUMEHTAIILHO FMIIOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa U CTPOEHHS, X CIIOCOOHOCTH BCTYNATh B XUMUUECKUE PEAKIUH, O
XapakTepe U NPOAYKTaxX pa3INYHbIX XUMUYECKUX PEAKIIHIL;

XapaKTepU30BaTh BEILIECTBA 110 COCTaBy, CTPOSHUIO U CBOMCTBAM, YCTaHABINBATh MPUIHHHO-
CJIEICTBEHHBIE CBSI3U MEXKIy JaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

COCTaBJISITh MOJICKYJISIPHBIC U MOJIHbIE HOHHBIC YPABHEHMS 10 COKPAIIEHHBIM HOHHBIM
ypaBHEHUSIM;

MPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIATH OKUCIUTENbHBIC WM BOCCTAHOBUTEIbHbIC
CBOMCTBA C YYETOM CTENEHEN OKUCIEHUS 3JIEMEHTOB, BXOASIUX B €r0 COCTaB;

COCTaBJISITh YPABHEHUS PEaKIUii, COOTBETCTBYIOIIMX MOCJIEI0BATEILHOCTH MPEBpaIleHU I
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB;

UCTIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS JIJIs1 SKOJIOTUYECKU TPAMOTHOTO MTOBEJICHHS B
OKpY’KaroIlen cpene;

UCTIOJIb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMH TIPU BBITIOJHEHUH MIPOEKTOB U Y4eOHO-
HCCIIEIOBATEIbCKHX 33/1a4 [0 N3YYSHHIO CBOMCTB, CIIOCOOOB MOIYUEHHS U PACTIO3HABAHHS
BELIECTB;

00BEKTUBHO OIICHUBATHh NH()OPMALIMIO O BEIIECTBAX U XUMUYECKUX MPOLIECCax;

KPUTUYECKH OTHOCUTHCS K MICEBIOHAYYHOU HH(OpMaIK, HeTOOPOCOBECTHOM peKiiaMe B
CpeAcTBax MaccoBOW HH(POPMALIUH;

OCO3HaBaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUM [0 XUMHH JUIsl IPAKTUYECKON AEATEIbHOCTH
YeJI0BEeKa;

CO3/1aBaTh MOJIEITM M CXEMBI JIJIsl pEIICHHUS Y9eOHBIX U TO3HABATENbHBIX 3aa4; TOHUMATh
HEO00XOIMMOCTh COOJTIOICHUS TIPENUCAHUN, TIPEJIaraeMbIX B HHCTPYKIUSIX 110
WCTIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMHHU U JIP.



Conep:kanue yueOHOro npeamera «Xumus — 8 Kjiace»

8 ki1ace — 68 yacos

TCMbI

Ha3zBanue
pasnena
(Tembr)

ConeprxaHue TeMbl

BBeaenue A3
yaca)

Coaep:xanue tembl [Ipeamer u 3agaun xumuu. OCHOBHBIE TOHATUSA
u teopun xumuu. JlaGoparopHoe oOOpyqOBaHWE U TMPUEMBI
oOpamieHusi ¢ HuM. [IpaBuia TeXHUKH O€30MacHOCTH IMpHu paboTe B
KaOMHETe XUMUHU.

demoncTpauuu: 1. Tabmuiel W cimaiapl, TOKa3bIBAIOIINE
HWCTOPUYECKUN NyTh Pa3BUTUSA HAYKHU, JOCTIDKCHHS XHUMHUU U HX
3HaueHune. 2. JlaboparopHoe oOopymoBanue 3. 3aHUMAaTEIbHBIC
ombIThL: «Bynkany, «JpiM 6e3 orasy, «Pamxyray.

IIpakTuyeckasi padora Nel.Ilpuembr oOpareHust ¢ 1abopaToOpHBIM
obopynoBanueM (mocya, JTabopaTOPHBIA IITATHB, HArpeBaTEIbHBIC
MpUOOpHI) M OCHOBBI 0€30MacCHOCTH TpH PabOTe B XUMHYECKOM
KaOuHeTe.

Pa3nen |. BemecTBa u XuMHYeCKHe SIBJEHHS ¢ MO3UIHIT AaTOMHO-MOJIEKYJISIPHOTo yueHusi (41

qJac)

Tema
1.

XuMunueckmne
3JIEeMEeHThI B
BellecTBA B
CBeTe aTOMHO —
MOJIEKYJISIPHOT
0 YYeHHus!

(9 yacoB)

Copnep:xxanue Tembl: [loHATHE «BemecTBO» B (PU3MKE W XHMHH.
dusnueckue U XUMUYECKUe BleHMs. M3MeHnstomeecs BEeCTBO Kak
npeaMer usydeHus xumud. OnucaHue BelecTB. XHUMHUYECKUE
2JIEMEHTHI: UX 3HaKku. CoCTaB BEIECTB. 3aKOH MTOCTOSHCTBA COCTABa,
xumudeckne Qopmynsl. DOpMBI  CYIIECTBOBAHUS XHUMHYECKHX
asieMeHTOB. BemectBa mpoctele U cioxHble. [IpocTeie BemiecTBa:
MeTaulbl M HeMmeTauibl. OOmas XapakTEepUCTHKAa METAIOB H
HemeTalioB. HekoTopble cBeieHus O MeTalax M HeMeTallax,
00yCIIOBJIMBAIOIINX 3arpsA3HEHHOCTD OKpYKarolen cpensl.
Onucanue Haubosee pacnpoCTPaHEHHBIX IMPOCTBIX  BELIECTB.
ATOMHO-MOJIEKYJIIPHOE Y4€HHE B XUMUU. OTHOCUTEIbHBIE aTOMHAsI
U MosekynsapHas Maccbl. Cucrema xumuyeckux siemento JI.U.
MenpeneeBa. OnpeneneHue nepuojia M TpyHnbl. XapaKTepUCTHKa
MIOJIO)KEHHUS XUMHUYECKHX JJIEMEHTOB IO INEPHUOJUYECKON CHUCTEME.
BanentHocTts. OnpesenieHue BaJIEHTHOCTH 110 MOJO0XKEHHUIO 3JIEMEHTA
B IIEPUOJNYECKON CUCTEME.

KonnuectBo BemectBa. Mosib — eAMHMIIA KOJIWYECTBA BEILECTBA.
Momnspnas macca.

JdemoncTpanumn:4. @®uszuyeckue M XUMHYECKHE SBIEHUSA. 5.
W3Mmepenue IUIOTHOCTH JKUAKOCTEW apeomerpom. 6. IlmaBnenue
cepbl. 7. OnpezaeneHue 3JIEKTPONPOBOJIHOCTH U TEIUIONPOBOIHOCTH
BemiecTB. §. II3yueHue CBOWCTB BEIIECTB C HCIIOJIb30BAaHUEM
koyutekuuu «lllkama tBEpmOCTHY». 9. Moaenun aToMOB U MOJIEKYII,
kpuctaymmyeckux — pemérok. 10.  Kommeknus  meTtamioB U
HeMmerauioB. 11. Ilomyyenme yriaekucioro rasa pasiIM4HBIMU
cnocobamu. 12. Dnextponu3 Bonbl. 13. Dusnyeckue SBICHUSA:
BO3TOHKA HO/a, KUTITYEHHE BOJIbI, HAKaJIMBaHUE KBaplla, HarpeBaHue
HadpTamuHa. 14. Onbitel o nud¢y3un. 15. Komnekmus mpocThix
BEIIECTB, 00pa30BaHHBIX ieMeHTaMu 1-3 meprooB. 16. Komnekius
BELIECTB KOJIMYECTBOM BemecTtBa | wmonb. 17. JluHamuueckoe
ocoOue: KOJIMYECTBEHHbBIE OTHOILIEHUS! B XUMUHU.

JlabopaTopHblii onbIT. 1. PaccMOTpeHne BELIECTB € pa3IU4HbIMHU
(bu3nyecKMHU CBOMCTBaMU (MeJlb, ele30, HIUHK, Cepa, BOJa, XJIOPH
HaTpusi U Ap.). 2. VchelTaHue TBEPAOCTH BELIECTB C IOMOIIBIO
oOpasnoB  komtekuuu  «lllkama  tBepmoctm». 3. Ilpumepsl




(¢u3nYecKux SBJICHUN: crubaHue CTEKISIHHOM TPYOKH, KUISTYEHUE
BOJbI, UiaBieHue mapadunHa. 4. [IpuMepsl XMMHYECKUX SIBICHUMN:
TOPEHUE JIPEBECHHBI, B3aUMOJCHCTBHE MpamMopa C COJISIHOU
KuCioTol. 5. M3yueHne oOpas3oB METAUIOB M HEMETAIOB (CEphl,
Kenesa, alOMUHUS, Tpadura, Meau u ap.). 6. M3yueHue cBOKCTB
BELIECTB: HarpeBaHue BOJIbl, HarpeBaHue okcuaa kpemuus (IV).
PacuerHble 3agauun: 1. Borunciienre OTHOCUTEIBHON MOJIEKYJISIPHOM
Macchbl BEIIECTB, MAacCOBOM [IOJIM JJIEMEHTOB IO XUMHUYECKUM
¢dbopmynaM. BerarcieHne MOJISIpPHOM MacChl BEIIECTRA. 2.
OnpeneneHne Macchbl BELIECTBA 110 HM3BECTHOMY KOJUYECTBY
BEILIECTBA U ONPENENICHUE KOJMYECTBAa BELIECTBA [0 HW3BECTHOU
Mmacce.

Tembl TBOpUecKHX padoT: MuitocTpupoBaHue MOJI0KEHUNH aTOMHO-
MOJIEKYJISIPHOTO YUEHUS

Tema 2.

XumMuuyeckue
peaxkium.
3aKoHBI
coOXpaHeHus
Macchbl H
IHEPTUH

(6 yacoB)

Coaep:xxanue Tembl: CyIIHOCTh XMMHUYECKUX SIBJICHUH B CBETE
aTOMHO-MOJIEKYJISIpHOTO ydeHHs. [Ipu3Haku U yciaoBHsl MPOTEKaHUs
XUMHUYECKUX peakuuid. IlpuumHbl W HampaBiaeHHs MPOTEKAHMS
XUMUYECKUX peaknuii. TermoBoil 3h(EeKT XUMUYECKHUX pPEaKIUid.
DK30- ¥ 3HAOTEPMHUECKUE PEaKLMU. 3aKOHbl COXPAHEHUSI MacChl U
SHEPruH, UX B3aUMOCBs3b. (CoOCTaBlieHWE YPaBHEHHH XHUMHUYECKUX
peakuuii. Pacu€rel 10 ypaBHEHMSAM XHMMMYECKUX peakuui. Tumel
XUMHUYECKUX PpEaKLUUW: pa3lIoKEeHUs, COCAUHEHMsS, 3aMEelICHHS,
oOMeHa.

Jemoncrpanum:18. [IpuMepsl XUMUYECKUX PEAKIHI pa3HBIX BUJOB:
pa3iokeHue MajaxuTa, TUXpoMaTa aMMOHUS, NOJIy4YeHHE CyIb(uaa
Kelle3a, TOpEeHHWEe MarHus, B3aMMOJCHCTBHE COJSHOW KHUCIOTHI C
kapOoHarom Hatpus U 1p. 19. OnbIThl, WIUIIOCTPUPYIOIIME 3aKOH
COXpPaHEHHsS Macchl BEIIECTBA: TOPEHHWE CBEYM Ha Becax ¢
MOTJIONIEHUEM TPOAYKTOB TOPEHHUS, OKHCIEHHE METAJIOB B
3aKpBITBIX COCyJaX C B3BEIIMBAaHHEM, OOMEHHBIE pEaKIuu B
npubopax A wotocTpauuu 3akona. 20. Habop moaenei aToMoB.
JlabopaTopubiii onbiT. 7. IIpu3HaKM XUMHUYECKHX pEaKIHil:
HarpeBaHue MeJHON MPOBOJIOKH, B3aUMOJIECHCTBHE PACTBOPOB €IKOTO
HAaTpa W XJOpUJAa MEAHW, B3aUMOJIECHCTBHE PACTBOPOB YKCYCHOM
KHUCJIOTHI U TUIpoKapOoHaTa HaTpus. 8. THUIbI XUMHUYECKUX peaKLuii:
pasnoxkenue rtuapokcuna menu (II), B3ammopeiicTBue xenesa ¢
pactBopom xsopuna meau (II), B3aumoneiicteue oxcuna meau (II) ¢
pacTBOPOM COJISTHOM KUCIIOTBI.

Pacuernbie 3agaumn: 3. BeluncieHue o XMMUYECKHMM YpaBHEHUSIM
MacChl, KOJIMYECTBA BEIIECTB: a) BCTYMHUBIIUX B pEAKIHIO; O)
00pa30BaBIIMXCS B pe3yJIbTaTe pEaKIUH

Tema

MeTtoambl
XHMHUHU
(2 yaca)

Conep:xanue tembl: [loHATHE O MeTOAE Kak CpPEACTBE HAYyYHOIO
MO3HAHMUS JIEHCTBUTCIILHOCTH. Mertonpl, CBSI3aHHBIC c
HETIOCPEJICTBEHHBIM H3yYE€HHEM BEIECTB: HAOJIOJIEHUE, OMHMCAHUE,
CpaBHEHHE, XMMHUYECKH dKkcriepuMeHT. [loHaTtue 06 MHIMKAaTOpax.
XUMHYECKUH SI3bIK  (TEPMHHBI W Ha3BaHWS, 3HAKU, (OPMYIIBI,
ypaBHEHUs), €T0 BaKHEHIHE PYHKIIMY B XUMHUECKON HayKe.
JlaGopaTopHblii onbIT. 9. lM3MeHeHHME OKpacKM HHIMKATOpPOB B
pa3IMYHBIX cpeaax

Tema

BemecrBa B
OKpY:Karo1e
HAC Mpupoae u
TeXHUKeE (6
4aCOB)

Coaep:xanue Tembl: YncTtele BemecTBa U cMecu. CTENEHb YMCTOTHI
W BUABl 3arps3HeHus BemiecTB. [loHATHE O TOMOrEHHBIX H
reTeporeHHbIXx cmecsx. PasneneHne cmeceid. OdncTka BEIECTB -
¢bunbTpOBaHUE, IIepEroHKa (IuCTHIIALUN), BBIITAPUBAHHE
(kpuctammsanus). VneHTudukanus  BEOIECTB € HOMOIIBIO




ompeNielieHus TeMmreparyp IuiaBieHuss W kuneHus. [lonsarue o
pacTBopax Kak TOMOTEHHBIX (PU3MKO-XMMHUYECKHX CHCTEMaXx.
PactBopuMocTs BemiecTB. DaKkTOPHI, BIUAIONIME HA PACTBOPUMOCTD
TBEPABIX BemecTB M Tra3oB. CrocoObl BBIpRKEHUS KOHIICHTPAIUH
pacTBOpOB: MaccoBasi J0J1s paCTBOPEHHOI'O BEIIECTBA.
Hemoncrpauuu:21. Paznenenue cmeceld pa3iMnyHbIMU METOJaMU. 22.
Komnexnus «Hed1s n HedgrenpoaykTs». 23. PacTBopeHHEe BEIIECTB C
pPa3IMYHBIMU CBOMCTBAMHU. 24. Y CIOBHS M3MEHEHUs PACTBOPUMOCTH
TBEPABIX U Ta3000pa3HbIX BemiecTB. 25. TeroBeie 3QdexTs npu
PacTBOPEHUH: paCTBOPEHUE CEPHOM KUCIIOTHI, HUTpaTa aMMOHHUSI.
JlaGoparopubiii onbIT. 10. IIpuroroBneHue u pasjioKEHHE CMECH
JKele3a U cephl, pasaenenue cmecu Hedtu u Boabl. 11. MccnenoBanue
(bu3MYeCKUX UM XUMHUYECKHMX CBOWCTB TMPUPOJHBIX  BEIIECTB
(u3BectHsikoB). 12. CpaBHeHue mnpoO BOABI: BOJONPOBOAHOH, U3
TOPOJICKOTO OTKPBITOIO BOJIOEMA.

IIpakTnueckass  paGora  Ne2.  Oumcrtka  BemecTB.  Ne3.
PactBopuMocth BemiecTB. Ne4. IlpuroroBieHue pacTtBopa 3aJlaHHOMN
KOHLIEHTpALUK.

Pacuernble 3agauu: 4. BrruncieHue KOHLEHTPALUU PAacTBOPOB
(MaccoBoil 0K,  MOJISIPHOM ~ KOHLEHTpalUuMu) IO  Macce
PacTBOPEHHOTO BeIIeCTBA MU 00BEMY WM Macce PacTBOpHUTENS. O.
Brranciienue mMaccol, 00b€Ma, KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA
Y PacTBOPUTEJIS MO ONpeAeNEHHON KOHIIEHTPAIlUU PacTBOPA.

Tembl TBOpueckmx pador: BemectBa B TexHuke. [lomyuenue
BEIIECTB C 33J]aHHBIMU CBOICTBAaMH — OCHOBHas MpoOJeMa XUMUHU.
[lonsTe o BemiecTBax Kak O CbIpbE, MaTepualax U IMPOJIYKIHUH.
[IpuponooxpaHUTENTbHOE 3HAUYEHUE OYHCTHBIX COOPYXEHUH H
9KOJIOTMYECKH YUCTHIX TEXHOJIOTHH

Tema 5.

IlonsiTue 0
razax. Bosayx.
Kucaopona.
I'openue

(7 yacom)

Conep:xanue Tembl: [lonarue o razax. 3akoH ABoraapo. Bo3nyx —
cmech raszoB. OTHocuTenbHas IUIOTHOCTH ra3oB. Kucnopon -
XUMHUYECKUM 3JIEMEHT U IIpocToe BenlecTBo. [lonyuenue kucnopoaa B
MPOMBIIIJIEHHOCTH UM jJaboparopuu. XHUMHYECKHE  CBOMCTBa
kucinopoja. [Ipumenenue kucnopona.

Hemoncrpauuu: 26.Ilonydenue kucinopona. 27. Cxxuranue B
aTMocepe Kuciaopoaa cepbl, yris, kpacHoro ¢ocdopa, xenesa. 28.
OneIThl, TOATBEp)KIAIONIME cocTaB Bo3ayxa. 29. OmnbITel 1O
BOCILJIAMEHEHHUIO Y TOPEHHIO.

IpakTuyeckasi padora NeS. [TonyueHnue KUCIOpoia U U3yYEHUE €T
CBOJWCTB.

Pacuernble 3amaum: 6. OmnpenerieHne OTHOCUTEIBHON TUIOTHOCTH
ra3oB MO 3HAYEHUSM HX MOIEKYISIpHBIX Macc. /. OmpeneneHue
OTHOCHUTENBHBIX MOJIEKYJSIPHBIX MacC Ta3000pa3HbIX BEIIECTB IO
3HAQYEHHIO UX OTHOCUTEIBHOU MJIOTHOCTH.

Tembl TBOpYeckux padoT: ATMochepa — BO3IYyIIHAS 000JIOYKA
3emuin. TeHneHUMM K HW3MEHEHHIO cocTaBa Bo3ayxa B XXI B.
OcHOBHBIE UCTOYHUKH 3arpsizHeHus atMocheprl. TpancmopT — oauH
u3 OCHOBHBIX HMCTOYHHUKOB 3arps3HEHUs aTMoc(hepsl.
MexayHapoHOE COTJIallleHue O 3aIuTe aTMochepbl

Tema 6.

OcHOBHbBIE
KJIACChI
HEOpraHu4vecK
HX coeIMHEeHU
(11 yacoB)

Copep:xanue Tembl: Kitaccudukaiyst HEOpraHH4eCKUX COeTMHEHUH.
Oxcuapl — cocTaB, HOMEHKJaTypa, kiaccudukauus. Ilonarue o
TUIPOKCUIAX, KHCIOTaX MW OCHOBaHMAX. HasBaHus u cocras
ocHoBaHuil. ['mapokcorpymnmna. Knaccudukanus KUcioT (B TOM 4uciie
OpraHMYECKHE W HEOPraHW4eCcKHe), HX COCTaB, HOMEHKJIATYypa.
CocTaB, HOMEHKJIaTypa CcOJeil, mpaBuia cOCTaBIeHUs GOpMYI COJIei.




Xumuueckue cBOMCTBAa OKCHIOB. OOmMe XUMHYECKHE CBOICTBA
KUCIOT. Psx aktuBHOCTM MetaymoB. Illenmoun, ux cBoiicTBa
crocoObl mostyueHus. HepacTBoprMble OCHOBaHUS, UX CBONCTBA H
crocoObl  mosydenus. Ilorstue 006 amdorepHoctu. OKcuabl U
TUAPOKCH/IBI, obJsanaromue aM(pOTEepHBIMH CBOMCTBaMH.
XWMHYECKUE CBOWMCTBA COJICH (B3aMMOJICHCTBHE PACTBOPOB COJICH C
pacTBOpamH IIEI0YeH, KUCIOTaMU U METaJUIAMH ).

['eneTnyeckas CBSI3b HEOPraHUYECKUX COCAMHEHUI.

Jemoncrpanun:30. OOpa3npl COCOUHEHWH — TIpEACTaBUTENCH
KJIaCCOB KHUCJIOT, COJIEM, HEpPAaCTBOPHMBIX OCHOBAaHHM, WIEIOUYECH,
okcuaoB. 31.  OnbITel, WUIIOCTPUPYIOIIUE  CYIIECTBOBAHUE

TCHETHYECKON CBSI3M MEXAy coenuHeHUsMu ¢docdopa, yrieposa,
HaTpus, Kaiblusa. 32. B3aumoneicTBue KajdblUsi U HATPUS C BOIOM.
33. J[e#ictBue wuHAMKATOpoB. 34. ONbITH, WUIIOCTPUPYIOLINE
XUMHYECKHE CBOICTBA OTAENBHBIX KJIACCOB  HEOPTaHUYECKUX
coequHeHUi. 35. OOpa3ipl MPOCTHIX BEIIECTB U HMX COCAMHCHUU
(OKCHIIOB U TUAPOKCUAOB), OOpa30BAaHHBIX 3JIEMEHTAMHU OJHOTO
nepuoja.

JlaGopaTopublii ombiT. 13. Paccmorpenue 00pas3ioB OKCHIOB:
yraepona (IV), Bomopoma, ¢docdopa, Meam, Kaubmus, >Keie3a,
kpemHusi. 14. HaGnrogenuwe pacTBOPUMOCTH OKCHJIOB ANTIOMHUHHUS,
HaTpUsl, KaJlblusid U Meau B Boxe. 15. OmnpeneneHue KUCIOTHOCTH-
OCHOBHOCTH Cpellbl pacTBOPOB C IMOMOIIBIO HWHAMKaTOpa. 16.
Bs3aumopeiictBue okcuaoB  Kaneuus M (ocdopa ¢ BOAOH,
ompejieNiecHue XapakTepa OOpa30BaBIIErOCS OKCHIA C IOMOIIBIO
unaukaropa. 17. B3aumoneiictBue oxcumaoB meau (II) m munka c
pacTBopoM cepHoi kucioThl. 18. IlomyueHue yriekucioro raza u
B3aUMOJICIICTBUE €ro C M3BECTKOBOM Bojoi. 19. BsaumopeiicrBue
MeTaJIoB (MarHus, IMHKa, JKeie3a, MeAN) ¢ pacTBOpaMu KUCIOT. 20.
B3aumopeiictBue  pacTBOPOB  KHUCIOT co  miejmodamu.  21.
BzaumopeiictBue  pacTBOPOB  KHUCIOT C  HEPaCTBOPUMBIMH
ocHoBaHusIMU. 22. IlomydyeHune HepacTBOPHUMBIX OCHOBaHUN U
WCCIIeIOBaHNEe HX CBOMCTB (HAa MNpuUMepe THAPOKCHAA IHMHKA H
ruapokcuaa meau (11

IIpakTnueckas paGora Ne6.liccienoBaHue CBOWCTB OKCHJIOB,
KHCJIOT, OCHOBaHHUM.

Pazgen 1. Xumuyeckne 3jieMeHTbI, BellleCTBA H XMMHYECKHE PeaKIMU B CBeTe 3JIeKTPOHHOI
Teopuu (22 yaca)
Tema 1 | CTpoenue Conepxanue tembl: Ctpoenue aroma. Ctpoenue siapa. M3oTomsbl.
(7). aTomMa XUMHUECKUH 3JIE€MEHT — oOIlpelnesneHHblii Bua aroma. CtpoeHue
ANEKTPOHHBIX 000JIOUEK aTOMOB S-, P-3JIEMEHTOB. MecTo 3/1eMeHTa B
(3 uaca) MIEPUOJNYECKON CUCTEME UIEKTPOHHAS CTPYKTYpPa aTOMOB.
JemoncTpauuun:36. Moienu aToOMOB pa3JIMUHBIX SJIEMEHTOB.
Tema 2 | Ilepuonuveckn | Conepxxanne Tembl: CBoilcTBa XMMHUYECKHUX OJIIEMEHTOB M MX
(8) i 3aKOH W | ICPUOJMYECKUE U3MCHEHMUSI. CoBpemeHHast TPaKTOBKa
Ilepuonnyecka | nepuoanyeckoro 3akoHa. Ilepuonnueckas cuctema B CBETE€ CTPOEHUS
| cucrema | atoma. dusnyecknii cMbICI HOMepa nepuoaa U rpynmsl. CemeicTra
XMMHYECKHX 9JIEMEHTOB (Ha MpUMepe IIET0YHbIX METAJIOB, FAJIOTEHOB, HHEPTHBIX
3JICMEHTOB ra3oB). XapakTepUCTUKA XUMUUECKHX CBOMCTB 3JIEMEHTOB TPYII A U
JINR NEPUOJUYHOCTh MX H3MEHEHHUS B CBETE DJIEKTPOHHOIO CTPOCHMS
MenaeneeBa aToMa. XapaKTEepPUCTHKAa XUMHUYECKUX DSJIEMEHTOB Ha OCHOBE HX
(3 yaca) MOJIOKEHHUS B MIEPUOANYECKON CHUCTEME.

Hdemoncrpaunuu: 37.HaGop crmaiinoB, Kojgorpamm,  TaOJHI
«[lepuonnyeckuit 3akon» u «CtpoeHue atomay. 38. JleMoHCTparus




00pa3IoB MIETOYHBIX METAUIOB U rajoreHoB. 39. BzaumopeiicTue
IIEJIOYHBIX METAJUIOB M TaJOreHOB C MPOCTBIMU U  CIIOKHBIMHU
BEILIECTBAMH.

Tembl TBOpYecKUX padoT: 3HAYEHHE MEPUOJUYECKOrO 3aKOHA s
pa3BUTUSI HAyKd M TEXHUKH. Pojb NEepHOIUYECKOTO 3aKOHA B
CO3/IaHUU HAyYHOU KapTUHBI MUpa

Tema 3
)

Ctpoenue
BelllecTBa
(4 yaca)

Coaep:xxanue TeMbl: XuMuyeckas cBsa3b. KoBaneHTHas cBsI3b U
MexaHu3M ee oOpazoBanus. HenomnsipHast u mossipHasi KOBaJICHTHBIE
cBsA3U. CBOMCTBA KOBAJIEHTHON CBSI3U. DJIEKTPOHHbBIE U CTPYKTYpHBIE
¢dbopmynbl BemiecTB. MonHas cBsi3b U ee cBoicTBa. KaTuonsl u
aHUOHbI. CTETIEHb OKUCIICHUS.

Kpucrannuueckoe crpoenue BemecTBa. Kpucraminyeckue pemérku
— aTOMHasl, MOHHAsI, MOJIEKYJISIPHAsA U UX XapaKTEPUCTHUKHU.
demoncrpauuu:40. BzanmoseiictBue Hatpus ¢ xjopom. 41. Monenu
KPUCTAJIMYECKUX PELICTOK BEUIECTB C HOHHBIM, AaTOMHBIM H
MOJIEKYJISIPHBIM cTpoeHHreM. 42. Bocco3anue 1e10CTHON CTPYKTYpPBI
XJIOpU/Ia HATpHsI YyTEM HaJIOKeHUsI Habopa kogokapT. 43. Bosronka
noxa. 44. cnapenue TBEpAOTo yriekucioro raza. 45. Habop atomos
JUIS. MOJICIMPOBAHUSL CTPOEHHUS BEIIECTB C KOBAJICHTHOM M MOHHOMU
CBSI3bIO

Tema 4
(10)

XumMnieckue
peakuun
cBeTe
3JIEKTPOHHOM
TeopuHu

(4 yaca)

B

Copep:xxanue Tembl: Peakunu, npoTekaronme ¢ M3MEHEHHEM U 0e3
W3MEHEHHMSI CTETICHU OKHCIICHUs. OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakun. OKHCIUTENb U BOCCTaHOBUTENh. COCTaBIeHUE ypaBHEHUI
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKkiui. PaccranoBka
KOX((PHUIMEHTOB METOAOM 3JIEKTPOHHOTO OayaHca.

Jemoncrpamuu: 46. [IpuMepbl OKHCIMTEIBHO-BOCCTAHOBHTEIBHBIX
peakiuii pa3IMYHBIX THIIOB: TOPEHHE BEIIECTB, B3aWMOJICHCTBHE
METaJUIOB C TaJOrCHaMH, CEepoi, a30ToM (0Opa3oBaHHE HUTPUTA
JIUTHSL), PACTBOPAMHU KHUCIIOT U COJIEH.

Tembl  TBOpueckmx  pador: PaccmoTpenue u  aHanm3
B3aMMOOOYCIIOBIIEHHOCTH COCTaBa, CTPOEHUS, CBOWCTB BEIIECTBA U
€ro MPaKTHUYECKOTo 3HaYeHUs (Ha 1I000M mpumepe)

Tema 5
(11)

Bonopon
POKIAKO LI
BO1Y
JHEPIuI0

(3 yaca)

U

Conep:xanue Tembl: Bomoposq — XUMHYECKHUI AJIEMEHT U MPOCTOE
BemiectBo. [lomyuenue Bomopoma B mJaboparopun. M3oTormbl
Bojopoja. Pusznyeckue M XUMHYECKHE CBOIICTBa BOAOPOJA.
[IpomsblnenHoe nosnydyeHue Bogoponaa. OkcuI BoAopoja — BoJa:
COCTaB, MPOCTPAHCTBEHHOE cTpoeHHe. Pu3NyecKne M XUMHYECKHE
CBOWCTBA BOJBI.

Hdemoncrpanun:47. Tlomydenwe Bomopojga B Jabopartopuu. 48.
3apsaka anmapara Kumma. 49. OneITel, MOATBEPKAAIONINE HU3KYIO
mwiotHocTh Bogoponaa. S50. Juddy3us Bomopoma. 51. Topenue
Bojiopoia. 52. BoccraHoBNIeHHE MeIM U3 €€ OKCHA B TOKE BOJOPOA.
53. OnBITHI, TOATBEPKIAIONTIE XUMUICCKUE CBOWCTBA BOJIBI
IIpakTnueckas padora Ne7.llomyyeHne BOoAOpoAa U U3YUYEHHUE €TO0
CBOJICTB.

TeMma 6
(12)

T'ajnorenn
(5 yacon)

Coaep:xkanue Tembl: ['aIOTeHBI - XUMUYECKHE DIIEMEHTHI U MIPOCTHIC
BemecTsa. CTpoeHne aroMoB rajnoreHoB. HaxoxaeHue rajoreHoB B
npupoae. DuU3MYECKUE ¢ XUMHUYECKHE CBOWCTBA TallOTCHOB.
[lonmyyenne xjopa W  XJOpPOBOAOpoAa B  Ja0OpaToOpuul U
npoMeblieHHocTH. ComisiHasi KUCIOTa W €€ CBOMCTBa. XJIOPUABI —
COJIA COJISTHOU KUCJIOTHI.

Jemoncrpanuu:54. Ilonmyuenue ximopa. 55. BzaumoneiictBue c
XJIOPOM HATpwisl, CYpbMBI, JKene3a, KpacHoro ¢ocdopa. 5S6.
OOGecuBeunBaHrWe XJIOPOM Kpacsammx BemectB. 57. CuHres




xyopoBogopoaa. 58. [lomydeHue XaopoBogopoa peakiueid ooOMeHa
M pacTBOpeHHe ero B Bojme. 59. BzammopeiictBue Opoma u ioxa c
MeTaJlJlaMH; pacTBopa Koxaa ¢ kpaxmainom. 60. PactBopenne 6poma u
Woga B BOJE W OpraHWYECKHX pacTBopureisix. 61. Bzaummuoe
BBITECHEHHUE TAJIOT€HOB U3 PACTBOPOB UX COJICH.

JlaGoparopublii onbIT. 23. PacriodHaBaHWE COJISHOM KHUCIOTBI U
XJIOpUJI0B, OpoMuaoB, noauzoB. 24. OrOenuBawolue CBOICTBa
xJjiopa. 25. B3aumMHOe BBITECHEHHE FaJION€HOB U3 PACTBOPOB UX COJIEH
IIpakTuyeckas padora Ne8.IlonydyeHue CONSTHON KUCIOTHI M OIBITHI
¢ Hel. PerieHue sKkCnepuMeHTaIbHBIX 33124 10 TeMe «l alloreHb».

Pe3eps
BpeMeH
H-2
yaca




Temaruyeckoe nianuposanue xumnu 8 kiaace, ®IrocC

Neni/mn Ha3Banue KosnuvecTBo Ilnanupyembie pe3yabTaThbl
TeMBbI 4acoB Ha
u3yueHue
BBenenne 3 IIpenmernbie ymenusi: OOy4daromunics HayqYUuTCs

HCII0JBb30BaTh MCKIIPECAMCTHBIC CBA3HU,; pa3/iM4aThb TCJia
1 BCLIECCTBA, 3HAKOMUTHCSH C J'Ia60paTOpHBIM

000py/IOBaHNEM; COOJTIOIATH TEXHUKY OC30IMACHOCTH

Pa3nen |. BemecTBa 1 XuMHUYeCKHe sIBJIEHHS € TO3UIUH ATOMHO-MOJIEKYJISIPHOTO YYeHHsI

(41 gac +2

Yyaca pe3epBHOI0 BpeMeHH)

Tema
Nel

XuMu4yecKne
3JIEMEHTHI H
BellleCTBA B
CBETE aTOMHO
MOJIEKYJISIPHO
ro y4eHus

9

IIpeamernbie ymenusi OOyvaronuiics  Hayuumcs
YCTAHABJIUBATh MEXKIIPEIMETHBIC CBS3HM;, Pa3jinyaTh
TOHATHSA «aTOM», «MOJICKYJIa», «XUMUYCCKUHA DSJIEMEHT,;
ONMUCHIBATh (U3UYCCKUE W XUMHUYECKHUE SIBICHUS;
CPaBHMBATh CBOIICTBA BENIECTB, HA0JI0OAATH CBOMCTBa
BEIIECTB, CPaBHUBaTh (U3UYCCKUE U XUMHYECKHE
SIBJICHUS; COMOCTABJSTH IIPOCTHIE U CIIOKHBIC BEIIECTBA;
onpeeJATh  BAICHTHOCT aTOMOB B  OWHAapHBIX
COCMHEHUSX; YMeThb ToNib30BaThesa I[lepuoanueckoit
cucteMoil xumudeckux anemeHToB Jl. 1. MenneneeBa nmpu
oTpeeICHUN BaJIEHTHOCTH; ONUCLIBATH COCTaB
MPOCTEHIINX COSAMHEHUN M0 UX XMMHUYECKUM (hOopMyIiaM;
COCTaBJATH (QOpMyJIbl OMHAPHBIX COCAMHEHUU TO
W3BECTHOM  BAJICHTHOCTH  aTOMOB;,  MOJeJTHPOBATH
CTPOEHHE MOJIEKYJl MeTaHa, aMMHakKa, BOJAOpPOJA,
XJIOPOBOZIOPO/IA; MOJIb30BATHCSI WHGOpMAIUE U3 APYTrUX
HWCTOYHUKOB JUISl TIOATOTOBKHM KpPaTKUX COOOIICHUH;
TOTOBUTH KOMIIBIOTEPHBIC IMPE3CHTAIIMM 10  TEME;
PACCYUTHIBATH OTHOCUTEIIbHYIO MOJIEKYISIPHYIO Maccy 1O
dbopMynaM BelIECTB, MAacCCOBYIO JOJK XHUMHYECKOTO
JJIeMEHTa B COCIMHEHUHU, MOJSPHYIO MAacCy BEIeCTBa;
yCTAHABJIMBATH IpocTeiinre (GopMynasl BEUIECTB IO
MAacCCOBBIM JIOJISM DJIEMEHTOB

Tema
Ne2

XuMuueckne
peakuum.
3aKkoHBI
COXpPaHeHUS
Macchl U
JHEPIruHU

IIpeamernble ymenmsi: OOyuvaromuiicss  Hay4HMTCHA
ONHUCBLIBATh NPOCTEHIIME XUMHUYECKHE peakuuu ¢
MIOMOIIBI0 XMMUYECKUX YPAaBHEHUH; KJIaCCH(PUIHMPOBATH
XUMHUYECKHE pEaKIMM; aKTyaJu3upoBaThb 3HAHUS O
IPU3HAKaX  XUMHUYECKHUX peaKiuii; COCTaBJIAITH
KJIacCCU(UKALIMOHHBIE W CpPaBHUTEIbHBIE TaOMULBI H
CXEMBI,  ONOpHBIE  KOHCIEKTHI,  BBIYMCJAATH IO
XUMHYECKUM YpaBHEHHUSM MacCy WM  KOJIMYECTBO
BEIIECTBA 10 U3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA
OJIHOTO M3 BCTYNAIOUIMX WM IOJIYYAIOIIUXCS B peakluu
BEIICCTB

Tema
Ne3

MeToanl
XUMHH

IIpenmernbie ymenusi: OOyuwaromuiics Hay4yuTCs
HA0JI0AaTh  JEMOHCTPUPYEMBIE M CaMOCTOSITENIBHO
MIPOBOJMMBIE OIBITHI; OMUCHIBATH CBOWCTBA M3y4aeMbIX
BEIIECTB HA OCHOBE HAOJIIOICHUH 32 UX NPEBPALICHUSIMH.

Tema

BemecrBa B
OKpY:XaIei
HAC Tmpupoae
U TEXHUKE

IIpenmernbie ymeHusi: OOyuwaromuiics Hay4uTCs
YCTAHABJIUBATHL MEXKIIPEAMETHBIE CBS3U; IIPOBOJIUTH
XUMHYECKUH HKCIIEPUMEHT; Ha0JaI01aTh NpeBpalleHus
M3y4aeMbIX BEIIECTB; ONMMCHIBATH CBOWCTBA BELIECTB U
cMecell B XO0Jle JIEMOHCTPAIMOHHOIO U JIaOOpaTOPHOIO
JKCIIEPUMEHTOB; CPABHUBATH YUCTHIC BEIIECTBA U CMECH;
yMeThb DPa3feisITh CMECH; NMPOBOAUTH OYUCTKY BELIECTB

OTCTaMBaHUECM, (I)I/IJ'IBTpOBaHI/ICM, BbIIIAPUBAHUEM; A€JATh




BBIBOABI U3 pE3yJIbTAaTOB IPOBEAEHHBIX XHMHUYECKUX
ONBITOB;  COCTABJSATH  KJIACCU(PUKALMOHHBIE  CXEMBI;
NPUMEHATh  CHUMBOJIMKO-  TpaHuuecKue  CpeAcCTBa
HarJsIJHOCTH; BBIYHCIATH MacCOBYIO JIOJIIO
PacTBOPEHHOIO BEILIECTBA B PACTBOPAX; MPUIOTABJIMBATH
pacTBOpBl  3aJlaHHOM  KOHLIEHTpALlMH; IMO0Jb30BaThCH
uHpopManMel U3 APYruX HCTOYHHUKOB JUIS MOATOTOBKH
KpaTKUX COOOLICHUH;

Tema | HousiTtue 0 7 Ipenmernble ymeHusi: OOyuaromuiicss Hay4YHMTCS
Ne5 rasax. Bosayx. HCMOJIL30BATh  MCXKIPEIMETHBIC  CBS3M,  IPUMEPHI
#ncuopou. pElICHUs TUTIOB 33724, 3aJaYHUKH C TPUBEACHHBIMHI B HIX
openue aIropuTMamMu peuieHust 3aja4; 0000IaThH u
CHCTEMaTU3HpPOBAaTh 3HAHHUS 00 HM3yYCHHBIX BEIECTBAX;
pemiaTh  KCCIEAOBATEIbCKUM MYTEM  IOCTABICHHYIO
npobieMy;  HAOJIOJATh  TPEBPAIICHUS  U3y4aeMbIX
BELIECTB; ONMUCHIBATH CBOMCTBA BEIIECTB B XOJ€
JEMOHCTPAIIMOHHOTO M JIAOOPAaTOPHOTO 3KCIIEPHMEHTOB;
PAcKpbIBaTh NPUYMHHO- CJIEACTBEHHYIO CBSI3b MEXKAY
(GU3NYECKUMH CBOMCTBAMH HM3y4aeMOro BEIIECTBA W
crocobamMu ero coOupaHHs; NPUMEHSATHh IOTYYCHHbBIE
3HaHUS TPU TPOBEICHUU XHUMHUYECKOTO SKCIEPUMEHTA;
yCTAHABJIUBATH CBA3b MEXKIY CBOICTBaAMH BEIIECTBA U
ero IIPUMEHEHHUEM; oTOMpaThb HEO0XO0IUMYIO
MH(OPMAIIHIO U3 PA3HBIX HCTOYHUKOB.
Tema | OcHOBHBIE 11+ 2 yaca | llpenmernbie ymenusi: OOydawoolmuiics Hay4YHTCH
Ne6 KJIaCChl Pe3epBHOIr0 | MCCJIENOBATH CBOMCTBA M3YUaeMbIX BEILIECTB; HAGJII0AATH
ﬁ:&praﬂuqec BpeMeHH ¢u3nyUecKkne W XUMHUYECKHE TPEBPAIICHUS H3yJaeMBbIX
B — BEIIIECTB; ONUCHIBATH XUMHUYECKHE peaxiuu,

HaOJfoJlaeMble B XOJI€  JCMOHCTPAllMOHHOTO U
1abopaTOpHOrO HKCIEPUMEHTOB; /eJaTh BBIBOABI U3
PE3YIbTATOB HpOBeIIéHHI)IX XUMHWYCCKUX OIIBITOB,
KJIaccupuuupoBaTh M3y4yaeMble BEIIECTBA; COCTABJATH
dbopMynBl  OKCHUIIOB, KHUCIOT, OCHOBaHUH, COJECH;
XapaKTepU30BaTh COCTAaB U CBOMCTBA BEIIECTB OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX COCIUHEHUN; 3amuchbiBaTh
YpaBHEHUsI  XMMHYECKHUX  pEaKluil; OCyHeCTBJATH
TCHCTUYCCKYIO CBA3b MCKAY KiIaCcCaMH HEOPTaHUYCCKUX
COEIMHEHM.

Pazgean |l. Xumuueckn

€ 3JICMCHTLI, B€IIECTBA U XUMHUYECCKHUE PCAKIIUA B CBETE 3JICKTpOHHOﬁ

Teopuu (22 yaca)

Tema | Ctpoenue 3 IIpenmernbie ymenusi: OOyuwaromuiics Hay4yuTCsl
Ne7 (1) | aToma HCIOJIL30BATh MEKIPEIMETHBIE CBS3M; MOJEIHPOBATH
CTPOCHHE aTroMa; OMpeNeJsiTh TOHATHS («XUMHUICCKHIA
ANMEMEHT», «IIOPSAAKOBBIA HOMEp», «MaccOBOE YHCIION,
«H30TOI, «OTHOCHTEJbHASI aToMHast Macca,
«QNIEKTPOHHAsI 000JI0YKa», «IJIEKTPOHHBINH CIIOi; AeJaTh
YMO3aKJIIOUCHUSI O XapakTepe HW3MEHEHHS CBOMCTB
XUMHYECKUX 3JIEMCHTOB C YBEIIMUCHUEM 3apsI0B ATOMHBIX
sjep;  MOJB30BaThesl  WHpOpPMAmued W3 APYrux
MCTOYHUKOB JJIsl HIOATOTOBKH KPATKHX COOOIICHHUIA.
Tema | llepuoanueck 3 IIpenmernbie ymenusi: OOyuyaromuiics Hay4uTCs
N8 (2) | Wi 3aKoH M KJIaCCH(PUIIMPOBATH HM3YUYCHHBIC XUMHUYCCKHE SJICMEHTHI
epronneck U WX COCJAWHCHWS, CPAaBHUBATh CBOWCTBAa BEIIECTB,
asg cucrema

NpUHAJICKAIIUX K  PpasHbIM  KjacCaM; XHUMHYCCKUC




XUMHYECKHUX
3JIEMECHTOB

J.H.

MenaeseeBa

3J€MEHTHl PA3HBIX TPYMNI; YCTAHABJIMBATH BHYTPU- U
MEXKIPEIMETHBIE CBSI3H;

OMUCHIBATH U XapaKTepU30BaTh CTPYKTYPY TaOIHIIBI
«Ilepuognyeckas cucremMa XxuMuueckux 3nemeHtoB . U.
MenneneeBa» (kopotkas ¢opma); pa3aiuyaThb IMEPHOBI,
TPYIIIbI, IJIaBHBIC n MOOOYHBIE MOJTPYIIIIbL;
XapaKTepu3oBaTh XAMUYCCKHEC 3JICMCHTEI 1o
nojnoxxenuto B Ilepmoamueckorr cucreme . U
MeneneeBa; CTPYKTYpHMPOBATHL Marepual O >KU3HU U
nesrenpHoctn J[. . MenneneeBa, 00 yTBEepKICHHH
Y4YE€HUS O IEPUOJUYHOCTH;

Tema
Ne9 (3)

Crtpoenue
BelllecTBA

IIpeamernbie ymenusi: OOyyaromuiics  Hay4YHTCS
pa3rpaHMYMBaTh  TOHATUS  «XHUMHYECKas  CBS3bY,
«KpUcCTalinyeckass — peméTrka»; 00001aTh  MOHATHUS
«KOBAJICHTHAs  HEMOJISIpHAsi  CBA3b»,  «KOBAJCHTHAas
MoJIApHAas  CBSA3bY»,  «MOHHAs  CBA3bY, «MOHHAA
KpUCTAJUTMYECKasi PEIIETKay, «aTOMHasg KpUCTAJUITMYecKas
pemérka», «MOJIEKYJISIpHas KpUCTAIIMYecKas perérka;
yMeTh COCTaBJISTh CXEMbl 00 BEIIECTBA C PA3TMYHBIMU
BUJIAMU XUMHUYECKOH CBSI3U; YMeTb XapaKTepU30BaTh
CBOMCTBA BEILIECTBA, 3HAS €r0 KPUCTALTUYECKYIO PEHIETKY;
MO/IeJIUPOBATh CTPOEHUE BEIIECTB C KOBAICHTHOH U
WOHHON CBSI3bIO; ONpeNeJsATbh CTENEeHb OKUCICHUS
AJIEMEHTOB; COCTABJATH (OPMYIIbI BEIIECTB IO CTENEHU
OKHCJIEHUS JIEMEHTOB.

Tema
Nel0

(4)

XumMuveckue
peakuumn B
cBeTe
3JIEKTPOHHOM
TeoOpuM

IIpeamernble ymenusi: OOyuaromuiics  Hay4HMTCHA
0000IIaTh  TIOHATUS  «OKHCIIHTECIbY»,  «OKHCIICHHEY,
«BOCCTAHOBMTENb», «BOCCTAaHOBJIEHUE»; pPAaCIO3HABATh
yYpaBHEHHS OKUCIIUTEIHFHO- BOCCTAHOBUTEIBLHBIX PEAKIIHIA;
paccTaBisTh KO3()(QULIUEHTHI METOJOM 3JEKTPOHHOIO
OanaHca; yCTaHABJMBATh BHYTPH- M MEXKIPEIMETHBIC
CBSI3U;  COCTaBJATh  KJIACCU(UKALMOHHBIE  CXEMBI,
CpaBHMUTEIbHBIE M 00OOIIaronIe TabauIbl; OTOMPATH
UHGOpPMALMIO U3 JIPYTUX HCTOYHMKOB ISl MOJATOTOBKH
KpPaTKHUX COOOLICHUH.

Tema
Nell

(5)

Boxopon,
POKIAKO LU
BOAY "
JHEPIrUI0

IIpeamernble ymenusi: OOyuaromuiics  Hay4YHMTCHA
HCMOJIB30BATh BHYTPU- U MEXIIPEAMETHbIE  CBSI3U;
XapaKTepHu30BaTh  XMMHYECKHE  DJIEMEHTBl  MaJIbIX
MIEpPHOJIOB IO UX MosiokeHuto B [leproauueckoii cucreme;
onpenesnTh CBOIICTBa BELIECCTB UCXOAs u3
KpUCTAIJINYECKOTO CTPOECHUS; MPOrHO3UPOBATh CBOKCTBA
HEU3YYEHHBIX 3JIEMEHTOB M MX COCIMHEHUN Ha OCHOBE
3HaHuii o Ilepuomnueckom 3akone J[[.M. Menneneesa;
oToMpaTh HHGPOPMALMIO M3 APYIHMX HCTOYHUKOB JUIS
MIOATOTOBKH KpaTKHUX COOOILIEHNUI; Ha0J1I01aTh
JEMOHCTPUPYEMBIE M CAMOCTOSATEIBHO IPOBOJUMBIE
OMBITHI; €OOJIIOAATH TpaBUIa TEXHUKH O€30MacHOCTH;
ONHKCHIBATH CBOMCTBA H3Y4aeMbIX BEILECTB HA OCHOBE
HaOJIIO/IEHUH 3a HUX NPEBpAIICHUSIMH; aHAJM3MPOBATH
CBOMCTBA HEMETAUIOB IO MOArpyHmnaM; 3alHChIBATh
YpaBHEHUSI OKHUCIUTEIbHO- BOCCTAHOBUTENBHBIX PEaKIUi;
COCTaBJIAITh KJ1accu(pUKaIMOHHBIE CXEMBI,
CpaBHUTEIbHBIE H 00O0Omatomue TaOIUIBI, OMOPHBIC
KOHCIIEKThI; MPOBOAUTH pacuy€Tbl IO YpPaBHEHHUSAM




XUMUYECKUX PEAKIUM, HCIONb3ys TOHATHS «MOJIpHas
Maccay, «MOJISIPHBIN
00BEMY.

I'anorennl

IIpeamernbie ymenusi: OOywaromuiics  HAyYHTCS
HCNOJb30BATh BHYTPU- U  MEXIPEIMETHBIE CBS3H;
XapaKTepu30BaThb  XMUMHUYECKHME  DJIEMEHThl  MaJIbIX
IEPUOJIOB T10 UX IOJOKEHUIO B [lepuoanyeckoii cucreme;
onpeaeJfTh CBOMCTBA BEILIECTB UCXO04 u3
KPUCTAJJINYECKOIO CTPOEHUS; 00001aTh 3HAHUS U JI€JI1aTh
BBIBOJBl O 3aKOHOMEPHOCTSAX WM3MEHEHHHU CBOMCTB
HEMETAUIOB B mepuoAax u rpynnax llepuogmyeckoii
CUCTEMBI; NPOTHO3MPOBATHL CBOMCTBA HEU3YYECHHBIX
3JIEMEHTOB M HMX COEAUMHEHHM HA OCHOBE 3HAaHHU O
[Tepuonuueckom 3akone /.M. MenneneeBa; or0MpaTh
MHDOPMALIMIO W3 JPYTUX HCTOYHHKOB JUISI MOATOTOBKH
KpaTKUX COO0OIIeHuil; HA0JI0AaTh JIEMOHCTpUPYEMbIE U
CaMOCTOATEJIBHO TPOBOJAUMBIE  OIBITHI; co0J1101aTh
MpaBWJIa TEXHUKH OE30MacHOCTH; OMUCHIBATH CBOWMCTBA
M3y4yaeMbIX BEIIECTB HAa OCHOBE HAOMIOJCHHN 3a HX
MPEBPALICHUSIMY; AHAJM3MPOBATH CBONCTBA HEMETAIIOB
[0 MOArpynnaM; o0000IAaTh 3HaHUS U JEJaTh BBIBOJBI O
3aKOHOMEPHOCTSAX HW3MEHEHUH CBOWCTB HEMETAJIOB B
nepuogax u  rpynmax llepuogmyeckoil  CUCTEMBI;

3anMChbIBATh ypaBHECHHUS OKHCJIUTEILHO-
BOCCTAHOBUTEIHHBIX peaxIuii; COCTABJIATH
KJ1aCCU(UKALIMOHHBIC CXEMBI, CpPaBHHUTEIbHBIC u
00o00111aro11II1e TaOJIMIIEI, OTIOpHBIC KOHCIIEKTEHI;

NPOBOJMTH pPAacuéThl 10 YypPaBHEHUSM XUMHYECKHX
peakiuii, HCIOJb3ysl MOHATUS «MOJISIpHAs — Maccay,
«MOJISIPHBIN 00BEM.

Hroro

68 yacos




YueOHO-TeMaTHYeCKHH T1aH (8 Kiacc)
(mo mporpamme Kysunenosoii H.E., I'apa H.H.)
2 yaca B HeeJ10, 70 yacoB B roja

Ne Pa3pnennl u TeMbl Bcero | JIaGopatopubie | [IpakTnueckne | KonTpoJibHbIe
TeMbI 4acoB ONBITHI padoThI padoThI
Bsenenue. 3 0 1 -
Pasnen L 41+2 22 5 3
BemecTtBa 1 XuMHUECKHE qaca
SBICHUS C  TIO3UIIMHA | pe3epB
aTOMHO- MOJICKYJISIPHOTO (43
YUCHHUSI. Jaca)
1 XUMHYECKHE DIEMEHTHI 9 6 - -
M BELIECTBA C IO3UIIHAHI
ATOMHO -
MOJICKYJIIPHOTO YYCHHS
2 XUMHUYECKHUE  PEaKIIHH. 6 2 - 1
3akoH COXpaHEHUs
MacCChI U DHEPTHH.
3 MeToapl XUMUAHU 2 1 - -
4 Bemiectsa B 6 3 3 -
OKpY’Karolllel Hac
MIPUPOJIC U TEXHUKE.
5 Ilonsarue 0 rasax. 7 - 1 1
Boznyx. Kucnopon.
I'openue.
6 OCHOBHBIE kiaccel | 11+249 10 1 1
HEOPTaHHYECKUX pe3eps
COETUHEHUH.
Paznen I1. 22 3 2 1
XUMHYECKHE JJIEMEHTHI,
BEIIECTBA U XHMHUYECKHE
peakuuu B CBETE
BJIEKTPOHHOU
TEOPUHU.
7 CrtpoeHue atoma 3 - - -
8 [lepuonnueckuii 3aK0H U 3 - - -
MepPHONYeCKast CHUCTEMa
XUMHYECKHUX JJIEMCHTOB
J.. Menneneena.
9 CtpoeHue BeniecTBa 4 - - -
10 XUMHYECKUE pEaklnu B 4 - - 1
CBETE 3JIEKTPOHHOU
TEOPUH
11 Bonopon — 3 - 1 -
pOXOAIOMKWI  BOOY H
SHEPTHIO.
12 | T'amorensl 5 3 1 0
HUTOI'O 66+2
yJaca 25 8 4

pes3epB




Kpurepun oueHKH M cUCTEMa OLleHUBAHUS
OueHka yCTHOIO OTBeTa
OtMmeTKa «5»:
— J1aH MOJIHBIM U PaBWIBHBINA OTBET HA OCHOBAHUU U3YyYEHHBIX TEOPUl;
— MaTepuall U3J0KEH B ONPEACICHHOMN JJOTUYECKOM MOCIEA0BATEIbHOCTH, TUTEPATYPHBIM SI3BIKOM;
— OTBET CaMOCTOSTEIbHBIN.
OtMmeTKa «4»:
— JIaH TOJIHBIN ¥ MIPABUJIBHBIN OTBET HA OCHOBAHUM U3YUYEHHBIX TEOPUH;
— MaTepuall U3J0KEH B ONPEACICHHOMN MOCIEI0BATEIbHOCTH;
— IomymIeHbI 2-3 HECYIIECTBEHHBIE OIIMOKH, UCIIPABIICHHBIC IO TPEOOBAHUIO YUUTEIS, MU JIaH
HEIIOJIHBIA ¥ HEUETKUM OTBET.
OtMeTKa «3»:
— JIaH TIOJHBIA OTBET, HO MPHU ATOM JOMYIIEHA CYIISCTBEHHAs ONIMOKAa WM OTBET HEIOJIHBIN,
MMOCTPOEH
HECBS3HO.
OTMeTKa «2»:
— OTBET OOHAPY)KMBAET HETIOHMMAHUE OCHOBHOT'O COZIEp)KaHUs Y4eOHOro MaTepuraa;
— IONYIIEHBI CYIIECTBEHHBIC OMNOKU, KOTOPHIC YUAIIUNCS HE MOXKET UCIIPABUTH MPU HABOISIITUX
BOIIPOCAX YUUTETIS.
OtMeTKa «1»:
— OTCYTCTBHUE OTBETA.

Ouenka ymeHUi pemiaTh 3a1a41

OtMeTKa «5»:

— B JIOTUYECKOM PACCY>KICHUH U PEIICHUHU HET OINOOK;

— 3aj1a4a pelieHa parmoHaIbHBIM CITIOCOOOM.

OtMeTKa «4»:

— B JIOTHYECKOM PACCYXKJICHUH U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, ITPU STOM 3a/1aua perieHa,
HO

HE palMOHAIIBLHBIM CITIOCOO0M;

— IOmyUIeHO He 6oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OtmeTka «3»:

— B JIOTUYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OIIHOOK;

— JIOMYCKAeTCs CYIIECTBEHHAsI OITMOKA B MAaTEMaTUUECKUX pacyeTax
OTMeTKa «2»:

— UMEIOTCSI CYIIECTBEHHBIE OMUOKH B JIOTHYECKOM PACCYKICHUH U PEIICHUH.
OtMmeTKa «1»:

— OTCYTCTBUE OTBETA Ha 3aJIaHue.

OneHka 3JKCHepUMEHTAIbHBIX yYMeHHUil (B Tpoliecce BBIMOJHEHHS MPAKTHYECKHX pPadOT IO
WHCTPYKIIUHN)

Otmetka «5»:

— paboTa BBINOJIHEHA MTOJIHOCTBIO, ClIeNIaHbl IPABUIIbHBIC HAOIOJICHNUS U BBIBOJIBI;

— 9KCIIEPUMEHT OCYIIECTBIICH TI0 TUIaHY, C YY€TOM TEXHUKH 0€301TaCHOCTH | MPamil paboTHI C
BEIIeCTBAMH U IpUOOpaMu;

— MPOSIBIICHBI OPTraHU3AIIMOHHO-TPYIOBEIE YMEHUS (TTOAISPKUBAETCS YUCTOTA pabodero Mecra,
MOPSI0K Ha CTOJIE, )KOHOMHO HCTIOJIb3YIOTCSI PEAKTHBBI).

OtMmeTka «4»:

— paboTa BbINOJIHEHA, CAETaHbl IPaBUIIbHbIE HAOIIOIEHUS U BBIBO/IbI; SKCIIEPUMEHT BBIIIOJIHEH
HETIOJTHO MJTH HaOJI0JAI0TCS HECYIIECTBEHHBIE OIMOKHU B paboTe ¢ BeIECTBAMHU M MPHOOpaMH.
Otmetka «3»:

— OTBET HENOJHBIHN, paboTa BHITOIHEHA IPABUIHLHO HE MEHEE, YeM HAITOJIOBHHY, AOMYIICHA
CyIIECTBEHHAs OIIMOKa (B X0/1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B OPOPMIICHUH PaOOThI, O TEXHUKE
0€30MMacHOCTH € BElleCTBaMU U MPUOOpaMu ), KOTOPYIO yJallluics UCIIPaBIseT O TpeOOBaHUS



YUUTES.

OtMmetka «2»:

— JIOTYIICHBI JIBE WU O0JIee CYIIECTBEHHbBIC OMUOKH (B XO/I€ SKCIIEPUMEHTA, B O0BSICHEHUH, B
oopmieHnn paboThl, MO TEXHUKE OE30MaCHOCTH MpH padoTe ¢ BeleCTBaMU U prOopamu),
KOTOpBIE yUalHiics HE MOKET UCTIPABUTb.

OtMmetka «1»:

— paboTa He BBIMOJIHEHA;

— MOJIHOE OTCYTCTBHUE SKCIIEPUMEHTAIBHBIX YMEHUH.

Ouenka yMeHUH pelIaTh IKCIIEPUMEHTAIbHbIE 31241

OtMmeTKa «5»:

— IUTaH PeLICHUs 3a/1a4i COCTABJICH MPABUIBHO;

— OCYIIIECTBJICH MOI00p XUMHUYECKUX PEAKTUBOB U 000PYI0BaAHUS,

— JIaHO TIOJIHOE OOBSICHEHUE U CJI€JIaHbI BHIBOIBI.

OtMmeTKa «4»:

— IUTaH PeUICHUsl COCTAaBJICH MPABUIIBHO;

— OCYIIECTBJICH MOI00p XUMHUYECKUX PEAKTUBOB U 000PYI0BaHUS,

— IomyIIeHO He 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK (B 0OBSICHEHUH U BHIBOJIAX ).
OtMmeTKa «3»:

— IUTaH PEUICHUsI COCTABJICH MPABUIIBHO;

— OCYILIECTBJICH MMOA00P XMMHUECKUX PEaKTUBOB U 00OPYI0BAHUS;

— JIoNyIIeHa CYIIECTBeHHAs OMMOKA B 00BSICHEHUH M BHIBOJIAX.

OTMeTKa «2»:

— IONyLIEHBI ABE UK Oosiee OMNOKH (B IUIaHE PELICHUS, B 10A00pe XMMHUUECKUX PEaKTUBOB U
00opynoBaHus, B OObSICHEHUH U BBIBOJAX).

OtMeTKa «1»:

— 3aJ1aya He pelieHa.

Onenka 3a NMCbMEHHYI0 KOHTPOJILHYIO padoTy

OtMmetka «5»:

— J1aH TIOJIHBIM OTBET Ha OCHOBE U3YUYEHHBIX TEOPUI;

— BO3MOYKHA HECYIIIECTBEHHAs OIINOKA.

OtMmetka «4»:

— JIOMYCTUMa HEKOTOPasi HETIOJHOTA OTBETA;

— MOXeET OBITh He 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK.

OtMmetka «3»:

— paboTa BBIMOJIHEHA HEMOIHO (HO HE MEHEe, YeM HAIlOJIOBHHY);

— UMeeTcsl He 0oJiee OJIHOM CYIIECTBEHHOM OITMOKY U TIPH 3TOM 2-3 HECYIIeCTBEHHBIE.
OtMmetka «2»:

— paboTa BBIMIOJHEHA MEHBIIIE, YeM HAIOJOBUHY;

— UMEeTCs HECKOJIBKO CYIIECTBEHHBIX OITUOOK.

OtMmetka «1»:

— paboTa He BBINIOJIHEHA.

[Ipu orieHKe BHITIOJIHEHHS MTUCHbMEHHON KOHTPOJIBHON paboThl HEOOXOAMMO YUUTHIBATH TPEOOBAHUS
eanHoro opdorpadudeckoro pexxuma.

Kpurtepnu BbicTaB/JIeHUS OLICHOK 32 IPOBEPOYHbIE TeCT

- TecTbl, cocTOSIIITUE U3 MATH BOIIPOCOB MOKHO MCIIOIH30BATh MOCIIE N3YUCHHUS KaXKIOTO MaTepraa
(ypoka).

- Tect u3 10—135 BONpoCOB MCTONB3YETCS ISl IEPUOTUUECKOTO KOHTPOJIS.

- Tect u3 20—30 BOonpocoB HEOOXOMMO UCTOIb30BATh JUIsl HTOTOBOT'O KOHTPOJIS.

[Tpu onleHMBaHUH UCTIONB3YETCS CIIEAYOMIast IKaa: JAJIsl TECTa U3 MATH BOIIPOCOB

* HeT OIIMOOK — OIIEHKa «5»;

* O/IHA OLIMOKA - OIIEHKA «4»;




* IB€ OIINOKH — OILIEHKA «3»;

* TPU OIIMOKU — OIICHKA «2).

Kpumepuu evicmaenenus oyenox 3a mecm, cocmoswuii uz 10 sonpocos.

Bpewms BoimonHenus padbotsl: 10-15 MuH.

Orenka «5» - 10 mpaBUIIBHBIX OTBETOB, «4» - 7-9, «3» - 5-6, «2» - MeHee 5 MPaBHIIbHBIX OTBETOB.
Kpumepuu evicmasnenus oyenok 3a mecm, cocmoswuii uz 2(0) 60npocos.

Bpewms Beimmonnenus padotel: 30-35 MuH.

Omnenka «5» - 18-20 nmpaBUIBHBIX OTBETOB, «4» - 14-17, «3» - 10-13, «2» - menee 10 mpaBUIBHBIX
OTBETOB.

Kpumepuu evicmasnenus oyenok 3a mecm, cocmosiwuti uz 30 6onpocos.

Bpewms Bemmonnenus padotel: 40-45 MuH.

+ 25—30 mpaBWIIBHBIX OTBETOB — OIICHKA «5»;

* 19—24 npaBUIbHBIX OTBETOB — OIICHKA «4»;

+ 13— 18 mpaBWIBHBIX OTBETOB — OIICHKA «3»;

* MEeHbIIE 12 MPaBUIBLHBIX OTBETOB — OIIEHKA «2».



IIpenmer xumus
Knacc 8

yuautens Koponesa O.B.

KanennapHo-remarnueckoe miaanupoBanue (kK mporpammam no ®I'OC)

OcHoBHBIe BUBI yueOHOH nestensHOCTH (YY) [HOPsr | JlaTel mpoBeneHUs
HOMep CO)ICp)KaHI/Ie Koy O6opyﬂoBaHHe Hpe}:[MeTHI)Ie PE3YyIbTAThI
ypoka (pa3zensl, TeMBI, €CTBO ypoKa
naparpad) 9acoB IUTaH daxr
‘ BBenenne - 3 yaca
[peamer n 3amaun |1 Wznenus us ctekna | Y4yeHHK HAYIUTCS ITo3naBaTenbHBIE: CAMOCTOSITENBHO BBIACTSIOT U
XUMUH. Y QJTIIOMUHUS. JlaBaTh MOHSATHE O NIPEAMETE XUMHH. |(HOPMYJIUPYIOT TO3HABATEILHYIO LIENh
Monenu monekyn. |ChopmupoBarh epBoHa4YaIbHbIC KommyHukaTuBHbIe: GopMyIUpYyIOT COOCTBEHHOE MHEHHUE
IIpe3enTanus. IIPECTABICHHUSA: 1 TIO3UIIHIO, 33JJal0T BOIPOCHI, CTOAT IMOHSTHBIE IS
1 a) 0 BELIECTBE, a TAKOKE O IMPOCTBIX M |MapTHEpa MOHATHA 04.09
CJIO’KHBIX B-BaX; PerynsiTuBHbI€: CTaBAT yueOHbBIEC 331241 HA OCHOBE '
0) HauyaTh (HOPMHUPOBATH YMECHHUE COOTHECEHHMSI TOTO, YTO YK€ U3BECTHO U YCBOCHO
XapaKTepU30BaTh BEIECTBA, Y4aIuMesl, ¥ TOTO, 9TO eI HEN3BECTHO
UCTIONB3YS st 3TOr0 UX (pusndeckue |JIuuHocTHBIE: (HOPMUPOBATH OTBETCTBEHHOE OTHOIICHHE K
CBOMCTBA YYEHHIO
Merto1p1 XUMHH, 1 [Ipesenramms Yuyennk  HayuutTess  oObscHATH|II: YMeHuwe cosnaBaTh, NPUMEHATH M IIPE0OpPa3OBHIBATH
XUMHUYECKHUH SI3BIK CATXUMUSY; 3HaYCHHE XUMHUYECKUX TEPMHUHOB|MOJEIH, PUCYHKH, CXEMBI JJIS pelIeHHs yueOHBIX 3a/1a4
«XUMHYECKHH D3JIeMEHT», «aTom»,|K. AJexkBaTHO HCIONIB30BaTh peub A IUIAHUPOBAHUS U
«MOJIEKYJIa», «BEIIIECTBOY, |pETYJIALUN CBOEH JesTelNbHOCTH, OTOOpaXkaTb B peyHd
2 «XMMHYECKast peakuusi», | (onrcaHue) CoJepiKaHre COBEPIIaeMbIX AEHCTBUIl 07.09
«XHMHUYECKas texHosorusi» |P.  IIpuHMMaTe pemeHuss B NpoOJIEeMHONH  CHUTYaIlHH,
«AITXUMUSD) TUTAHUPOBATH IYTH JOCTIDKEHUS Lienen
JI. ®opmupoBaHue YOSKICHHOCTH B TIO3UTUBHON POITH
XMMHH B J)KU3HH 00IIECTBa.
MpaxkTuyeckast 1 JlaGopaTopHoe Y4yeHUK HAYIUTCSH II. Crpouts JNOrWMYecKHMe paccyxIeHus, co3nasaTh|http://scho
pa6ora Nel. obopynoBanue 1 OBnasieHHI0 HaBBIKaMK 0€3011acHOTO |0000IIeH s, POPMYIHPOBATH BHIBOBI olchemistr
«ITpnemsr nocyza. oOpamenust ¢ BemectBamy; 3HaHue | K. CiaymaTs B COOTBETCTBHU C II€TI€BOM yCTAHOBKOI. y.by.ru
oOpareHns c nmaboparopHoro  obopynoBaHus U |BeiiBurats u GopMyIMpoBaTh LENN UCCIIEIOBAHUS
71a00paTOPHBIM XMMHUYECKOH TIOCYTB, MIpaBMJI | AZIEKBATHO MCIIOJIB30BATh YCTHYIO M TUCEMEHHYIO PEYb.
000pyI0BaHUEM). noseneHns U Th B kabuHeTe XuMuK | Y4acTBOBaTh B COBMECTHOM OOCYKICHUN
3 P. IloHmMaTe W BOCHPHHUMATH OOBSICHEHUS YUHUTEIS. 11.09
YMETh CcaMOCTOSITEIBHO KOHTPOJIHPOBAaTH CBOE BpeMs H
YIPaBIISATE FM.
JI. Pa3BuTHe yMeHMiIl ymNpaBisATh CBOEH II03HABATEIbHOU
JESITEeNbHOCTBIO, OLEHUBAaTh CUTYalMI0 U ONEPATUBHO
NIPUHUMATh peUIeHHe, HaXOJUTh CIIOCOOBI B3aMMOAEHCTBHS
C OJIHOKJIACCHUKAMHM BO BpeMsl yueOHOH eI TeIbHOCTH.

Pa3gen 1. BemecTBa 1 XuMH4ecKue BJICHHUS C MO3UINU ATOMHO — MOJICKYJISIPHOTO yueHus: — 41 yac+ 2 yaca pe3epBHOe Bpemsl

Tema Nel. XuMunueckne 3j1eMeHThI H BelIeCTBA B CBeTe ATOMHO — MOJIEKYJISIPHOTO y4eHuUsi — 9 yacos.
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IousiTre JleMoOHCTpAIMM: YueHUK HAYYUTCS I..  TlpaBwieHo  oOpamartbest ¢ JsaboparopabiM |hitp://scho
«BEILIECTBO B V3mepeHne  IUIOTHOCTH |ONKCHIBATE M XapaKTepU30BaTh|0OOpymoBaHHEeM. IIpUMEHSITH MONyYeHHbIe 3HAHHS st |0l-
¢u3nKe W XUMHH. KHUAKOCTH apeoMeTpoOM, |XUMHYecKHe ¥  (u3udeckue |IpoBeIeHHs SKCIIepUMEHTA. collection,
dusnueckue u pa3MATYeHHs] CTEKJIa B|sBICHHS; HaOIonaTh 1 [ CaMOCTOSTENHHO IPOBOAUTD SKCIEPUMEHT. edu.ru
XUMHYECKHE IUIAMEHU CIIMPTOBKHY, |CpaBHUBATh CBoiicTBa BemlecTB.|K. VYcraHaBnumBate paboune OTHOIICHWS B  TpyIIE,
SIBJICHUSL. peakuus pactBopa|Paznnuate  (Qu3MYecKHe M |OCYIISCTBISATH COBMECTHBIE JACHCTBHSA JUIi  peLICHHS
XJIOpUaa Gapus C|xumuueckue siBIeHUs TIOCTaBJICHHOM 3a7a4H. Ocy1ecTBsTh y4eOHOe
pacTBOpoM cynbdara COTPYJHHUYECTBO C YUHUTEIIEM U CBEPCTHUKAM
Hartpus, pacTBopeHHe P. OcymecTBnsTh camMoO- M B3aMMOKOHTPOJIb Hpoliecca
TBEpAOH  IIejIoud B BBIIIOJIHEHUS ~ OKCIIEPUMEHTa, W  KOPPEKIWIO  CBOEH
A1) paCTBOpe. cepHOI JeATEILHOCTH ) 14.09
KHCJIOTBI; OueHnBaTh KOHEYHBIN pe3yJIbTar.
JlabopaTopHble I'pamMoTHO 0(OPMIISATE pE3yIbTATHI
ONBITHI: IUIaBJICHHUE JI.  Pa3zBuBaTh  JIOOO3HATENILHOCTH W HHTEpPEC K
napa¢puHa B MpoOHpKe, CaMOCTOSATEIBHOM UCCIICIOBATENBCKOM ACATEIEHOCTH
peakuus Mena c
pacTBOpoOM COJITHOM
KUCJIOTBI; HCTIBITAHUSA
TBEPAOCTH BEIIECTB C
MTOMOIIIBIO o06pasioB
KOJUICKLIUU "[Hkana
TBEPAOCTH".
ATOMBI. MOJIEKYIIBI. Mopenu aToMOB|Y4eHHMK HAYUHTCS I1. O600IATE OHATHS, CTPYKTYPUPOBATH TEKCT http://scho
Xumudeckue KHCJIOPOJia ¥ BOJOPO/IA, |OMpeIeNicHUs TTOHATHI «aTom»,|K. AJeKBaTHO HCIONB30BaTh peub U PEryisinuu cBoeii[ol-
aneMeHThl.  DopMEI MOJICKYJTBI BOJBL. «XAMHYECKHI JJIEMEHTY, | IeATEIEHOCTH, CTPOUTD BBICKAa3bIBAaHUE collection,
5(2) |cyumectBoBaHUs «MOJIEKYJIaY, «U30TOI. P. OcymecTBIATh LeNnenojiaraHme edu.ru 19.09
9JIEMEHTOB B JI.  ®opmupoBath TOTOBHOCTH M  CHOCOOHOCTH K
HpHpOJE. CaMOpPAa3BUTHIO M CaMOOOPa30BaHHIO HA OCHOBE MOTHBALIUH
K 00y4eHHIO
Cocras BEIIIECTB. Monenu YuyeHUK HAYIUTCS II. VYcranaBnuBaTe  NPUYMHHO-CIEJACTBEHHBIE  CBS3H,
[pocTbie u CIOXHBIE KPUCTAJUTNYECKUX CONOCTABJATh  HPOCTBIE  H|OOBSCHATH SBJICHUS
BEILIECTBA. 3akoH peLIeTOoK. Craiin-|cnoxxHble BeriecTBa, u3Biiekarh|K. YUuTbIBaTh pa3sHble MHEHHUSI U UHTEPECH], 0OOCHOBBIBATH
6 (3) MOCTOSTHCTBA MIpe3eHTAINS. MHPOPMALIMI0O W3 XUMHUYECKOM |COOCTBEHHYIO MO3HIIUIO 21.09
COCTaBa. (hopMyIIBL. P. [IpuHuMaTs pernieHre B NpoOIeMHON CUTyalluu
JI. Peamm3oBaTh MOTPEeOHOCTH B CAaMOBBIPAXKEHHH U
caMopeau3aliu
ATOMHO - IICX5 . N.|Yuyennk Hayuurcs: pasnuuarh|Il. IIpumeHSITH OCHOBBI IIOMCKOBOIO 4YTEHHs, [€JaTh
MOJICKYJISIPHOE Meneneesa. MOHSTHUSL «aTOM», «XMMHUYECKHH | yMO3AKIIOUEHHSI
yUCHHE. JJIEMEHTY, «monekynay,|K. 3amaBate Bompockl, HeoOXOIWMBIE IJIsi OpraHU3alnU
OtHocuTenbHas MO/IETIMPOBATh CTpOeHHE | COOCTBEHHOM AEATEITLHOCTH
7(4) |aromHas macca. MOJIEKYl MeTaHa, ammuaka,|P. CaMoCTOATENbHO KOHTPONMPOBATH BPEMs U MPUHHMATh 26.09
BOJIOPO/Ia, XJIOPOBOZOPO/Ia | perIeHne
HaxXOIHTh otHocuTenbHyIo | JI. @opMHUpOBaThE OTBETCTBEHHOE OTHOIIEHHE K yuebe

ATOMHYIO MacCy XHUMHUYECKOIO
OJICMCHTA.




8 (5) |OrHocurenbHas [ICXH5 . W.|Yuennk Hayumtces Bouucists|Il. CrpouTh  JIOrMYecKHe  pacCykieHus, cosmaasath |http://scho
MOJICKYJIIPHAs Mewnzeneesa. OTHOCHTEIBHYIO 0606muteHnst, OpMyITHPOBATH BEIBOMIBI ol-

Mmacca. Maccosas MOJIEKYIIAPHYIO maccy|K.  OpranusoBelBaTh W IUIaHHpOBaTh  ydeOHoe|collection, 28.09
JOJISI DIEMEHTA B BCLIECTBA, MACCOBYIO  JIOJIIO|COTPYAHHYCSCTBO C YIUTENIEM U CBEPCTHHUKAMHU edu.ru '
COCIMHEHHUH. 3JIEMEHTA B COSTHHCHHH. P. OBnazeTs OCHOBaMH CAMOKOHTPOJISI i CAMOOLICHKH

JI. Pa3BuTHE OTBETCTBEHHOTO OTHOIIEHMUS K yuebe.

9(6) |Ilepmommueckas Komnexmust MpOCTHIX | YueHuKk Hayuutess monumars|Il.  CrpouTh  JoTWUeckme  pacCykImeHuWs, cos3masaTs |http://chem
crucTemMa BELIECTB, 0OPAa30BAHHBIX [[IEPHOMYECKON CHUCTEMBI Kak|00001eHus, (OpMyIUPOBATH BHIBOIbI km.ru
XUMUYECKHX JIIEMEHTAMU 1-3|ecrectBennoii knaccupukanuu|K.  OpraHusoBbiBaTh ¥ IUIAHUPOBAaTH  ydeOHOE
anementoB /1. U. nepuoja, [ICXD. XUMHUYECKHX 3JIEMEHTOB. | COTPYHMYECTBO C YYUTEIEM M CBEPCTHUKAMHE 03.10
MeHnneneesa. VwMmenne monb3oBatbess [ICXD.|P. yMmeHuwe ONpeNeNnsaTh MOHSTHS, KIACCH()UIMPOBATS, '

[Mouumanwue cTpyktypsl [ICXD. |ycTaHaBIUMBaTh MPUYMHHO — CIIEICTBEHHBIC CBA3M.
JI. BocnuTaHue narpuoOTH3Ma HA [PUMEpE  IKU3HU.
Hestensnoctu. Hayunoro nonsura JI.11. Menneneesa.

10, 11 |BameHTHOCTH TICXD A1 | Yuenuk Hayuutest onpenensts |I1. Onpenensts HOHATHA, CO3MaBaTh 0000MIeHNUS;

(7,8)  |xummueckux MewnzeneeBa BaJICHTHOCTD aToMOB|YMETh KOPPEKTHPOBATh CBOH JCHCTBHS B COOTBETCTBHH C
JJICMEHTOB. XAMAYECKHX  DJIEMEHTOB  B|H3MCHSIOIICHCS CUTyalnel

OUHAPHBIX coeauaennsix; | K. [IoHUMaTh U BOCIIPUHAMATH OOBSICHEHUS yIUTEIS

ymenune monb3oBatbes I[ICXD|OpraHu3oBBIBAaTh U [UIAHHUPOBATh YUEOHOE COTPYAHHYECTBO 05.10
npu OIIPEICIICHUH | C YUUTEIEM H CBEPCTHUKAMHE

BaJICHTHOCTH, coctaBisITh|P. ymMeHue co3maBarh, NpHMEHSTH M INPeoOpa3oOBHIBATH 10.10
hopMyJbI OMHApHBIX |3HAKU M CUMBOJIbI, MOJEIH U CXEMBI JUJISl PEIICHUS] yueOHBIX

COCHI/IHCHHﬁ II0 BAaAJICHTHOCTH |4 IIO3HABATCJIbHbBIX 3a1a4.

aTOMOB xummuyeckux | JI. @opMupoBaHe OTBETCTBEHHOI'O OTHOLICHUS K y4yeOe

JIICMEHTOB.

12 (9) |KommgectBo Yuenuk Hayuntesi Borauciath|Il. Mcnoms3yror mouck Heobxoammoit mupopmamuu s | http://scho
BemrectBa. MoJib. MOJBSIPHYEO MAcCy M ONPEIesIsTh | BHIIOJHEHUS yIeOHbIX 3a0aHii C UCIIONIb30BaHueM yueOHoii 0l-

MousipHast macca. CBSI3b MEXIy YHCIIOM | IATEPATYPHI collection,
Pacuersr o CTPYKTYPHBIX  [IMHHI] B|K. ApryMeHTHpOBaTH CBOIO MO3HUIMIO K KOOPAUHUPOBATH ee|edu.ru
XAMUYECKHM BCLIECTBE W  KOJMYECTBOM |C IIO3UIHKEH IAPTHEPOB B COTPYAHUIECTBE
bopmyam. BELIECTBA, [OHUMATh COCTaB|Y4YacTBOBAaTh B KOJUICKTHBHOM OOCYKICHHU
Komtexuust BELIECTB |IpOCTEMINX coequHeHni o ux |P. yMeHHe CaMOCTOSTENbHO CTaBUTh W (POPMYIHUPOBATH
KOJIMYECTBOM  BEIIECTBA | XUMUYECKUM (dbopmyram, |3a1auy B 00yUECHUH U TIO3HABATEIBHOMN IEATSILHOCTH. 12.10
1 MOIJIb, ITPE3CHTALINA YMEHUEC OIIpEACIATh Mmaccy JI. OBHa}IeTL HaBbIKAMU JI51 HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU
BEIIECTBA 10  W3BECTHOMY
KOJIMYECTBY BEIIECTBA.
VYcranaBnuBaTh — NpOCTEHMIINE
hopmybr BellleCTBa o

MAacCCOBBIM JOJISIM XWMHWYCCKHX
JJICMCHTOB.

Tema Ne2. Xumuueckue peakiinu. 3aKOHbI COXPAaHEHHS MacChl M YJHEPruu — 6 yacos
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13 (1) |Cymnocts JleMOHCTpanuu: Yyenux  Hayumrcess  nonumarth|Il. oObeIUHATH sBJIEHWS B TPYINbl 10 ompeneiaeHHbM | http://scho
XUMHUYECKHX XUMHUYECKHE CYLIHOCTh XHMHYECKOH pEaKLHWH, |IPH3HAKAaM, CPaBHUBATh, Kiaccuuuuposarb, 00006maTs|0l-
peakuii u IpU3HAKA peakuuu  pas3HbIX [ yMEThb BBIABIISITH TIPU3HAKH | haKThI collection,
ux MIPOTEKAHMS. BUJIOB: Pa3JIOKCHUE | XUMUUIECKUX peaKIuid, 3Hath | K. BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHE W 3almparuBath [edu.ru
TemmoBoit 3¢ ekt IUXpoMaTa MTOHATHE «TETUIOBOU 3¢ deKT | MHeHIE TapTHEPa B paMKax THaJIora.

XUMHUYECKON aMMOHMS XUMHUUYECKON peaKkLum» P. [IpuanMaTh penieHne B IpoOIeMHON CUTyalluu
peakuuu MOJTy4eHHE JL. dopmupoBath LEJIOCTHOE MHPOBO33pEHUE,
cynbhuma xeinesa, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH 17.10
TOpeHHe  MarHus,
B3aUMOJCHCTBUE
COJISTHOW KHCIJIOTHI C
KapOOHAaTOM
HaTpus, B3pBIB
rpeMydero rasa.
14 (2) |3akoH coxpaHeHHS Yuennk Hayuutes Qopmynupoarts|Il. CocTaBisTh ypaBHEHUSI XUMUYECKHX PEAKIIUH
MacChl ¥ 9HEPTHA 3aKkoH coxpaHeHust Macchl 1 3Hepruu | K. [TonnMaTs 1 BocipuHUMATh OOBSICHEHUS YIUTEIS
OpraHu30BbIBaTh M INIAHUPOBATh Y4€OHOE COTPYAHUYECTBO
Mpeserrats C YYUTEJIEM U CBEPCTHHUKAMU } 19.10
P. [IpyHUMaTh penieHue B IpoOJIEeMHON CUTYaIUN
JI. ®opmupoBaTh TIpaKAAHCKUM IAaTPUOTU3M Ha OCHOBE
YBOXKCHUSI K HCTOPUM M YyBCTBA TOPAOCTH 32 HAay4HBIH
noasur JIomoHocoBa

15 (3) |Pemenue 3amauy: Yuennk Hayumutcs pemars 3amaud|Il.  Ompenensts  crmocoObl  neicTBH B paMKax
pacdeTsl 1o JlemoncTpats: TI0 aJITOPUTMY TIPEATIOKEHHBIX YCIOBUI 1 TpeOOBaHMH
XUMHYECKUM K.. OcymecTBnsiTh KOHTpPOJIb, KOPPEKIHIO, OLEHKY
yYpaBHEHHSAM PEAKIVIA HEICIHEIX JeUCTBUH MapTHEPa, YMETh yOeXIaTh

ONMWIOK C Cepoii, 24.10
MOZETH ATOMOB P. OcymecTBiiaTe camo- B3AHMOKOHTPONL - mporecca
BBINTOJTHEHUS 33/1aHUS, 1 KOPPEKIHIO CBOCH JeATeTbHOCTH
MOJIEKYJT
JI. Pa3BuBarh  mMIOOO3HATENBHOCTH M HHTEpEC K
CaMOCTOSITEJIBHOM HCCIEN0BATENBCKON JESITEIbHOCTH
THObl XHMUYIECKHX JlaGopatopHbIe Yuenux nayuuresa[Il.  ymerp  cocraBmsaTh  Kiaccubukarmonueie  u|http://scho
peakuuii OTIBITHI: KJIaccUpUIMPOBATH XAMHUYECKHE | CDAaBHUTEIILHBIC TaOJIUIIBI U CXEMBI, OTIOPHBIC KOHCTIEKThI.  |0l-
pasiioxeHue peakiuu 1o BeiOpanHOMY mpu3Haky |K. mpuHMMaTh pelieHre B X0Je JHaiora M coriacoBsiBath |collection,
THAPOKCHIA MEIn €ro ¢ COOECETHIKOM. edu.ru
(m, P. BeigBurath npearnosioxKeHus, IpeiBOCXUIIaTh KOHEUHBIH
B3aUMo/IeiicTBHE pe3ynbTar.
16 (4) Kenesa c JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOLIEHUS K ydyeoe. 26.10
pacTBOpoM
xnopuga meau (11),
B3aUMO/IeiicTBUE
okcuma meau (I1) c
pacTBopom

COJISTHOM KHMCJIOTBI




17 (5) |OGoOIeHke 3HaAHMI Yuenuxk  HayuntTcsi  BBITOJHUTE | II. OcCymmecTBIAT, TpOCTEHIME pacdeThl MO XUMHUYECKOM
mo TeMam 1 u 2 Kaprouk _ |mnmuBHAYyanbHBIE 3a1aHus. | hopmyIie
SANAHNS, TECTOBEIE OcymectBasaTh camomnpoBepky Ha|K. OtoOpaxars B peun 5 (OHI:ICEIHI/IC, 00BsICHEHNE)
BOTIPOCH, OCHOBe 00001IeH!sT THPOPMAITTH coJiep)KaHHe COBEPIITAeMbIX NEHCTBUI 07.11
HpeseHTaIA P. BeiiBuraTs rumnotessl, IIIaHUPOBATH CBOIO AEATENLHOCTE,
HaXOJWTh aJTOPUTM BBITTOJIHEHUSI IOCTABICHHOH 3aa4un
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOLICHUS K y4eoe.
18 (6) |KourpoabHas Yuennk  Hayuurcss  noHumarts|Il. Branets ocHOBaMU CaMOKOHTPOJIS, CAMOOLICHKH.
padora Ne 1 OCHOBHBIC IOHATHUS, wu3ydaemble B|K.
WHnuBuayaneHble  |IaHHBIX TeMaX. YMeTh BBIYHUCIATH 110 [ P. [IpuHMMAaTh penieHne ocyIecTBIsTh OCO3HAHHBINA BBIOOD 09.11
KapTOYKH - 33J[aHUsl | XMMUYECKUM YPaBHEHUSIM Maccy WM |B yueOHOH M IO3HABAaTEIbHOM AEATEIHBHOCTH. '
KOJINYECTBO BEIIECTBA. JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOLIECHUS K y4yeoOe.
Tema Ne 3. MeToasl xumuu — 2 yaca
19 (1) |Meropl, CBI3aHHBIC W3mepenue Yuennk nHayuurcst Dopmuposars|Il.  Ompenenste  crocoObl  neicTBH B paMKax
C U3y4YCHHUEM TeMIepaTypsl MTOHATHUS «MEeTOoIY, MOHUMATh | IPEJUIOKEHHBIX YCIOBHH U TpeOOBaHUIA
BEIIIECTB. pactBopa B Xxoje|ocobenHocTH MeronoB xumuu B|K.
XUMUYECKON CpaBHEHUHU c ob1eHay4yHeiMu | P.
peakuuu; METOJlaMU; MIOHUMATh merons! | JI. ®dopmupoBaHue LIEJIOCTHOTO MHPOBO33PEHU, 14.11
pas3noXEeHHE BOJBI|MO3HAHMWSA  XHUMHHU:  HAOJIOICHHE, | COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO HAyKH
oz JICHCTBHEM |ONTHCaHNEe, CPaBHEHHE, XUMHUYECKUH
3NEKTPUIECKOTO 9KCTIEPUMEHT
TOKa.
20 (2) |Xumudeckuit s3bIK. Yuyenuxk Hayuyurcs mnouumarb u|ll. Co3maBarh, npuMeHsITh W NpeoOpa3oBbIBaTh 3HAKH, |http://scho
[onsTHe 06 IPaMOTHO IPUMEHATh XHMHYCCKUH |CHMBOJIBI, MOJEIH M CXEMbI Ui penieHus y4eOHbIX u|0l-
HHJIUKATOPax. JaGopatopHbii S3BIK:  TEPMHUHBI, HOMECHKIIATYPY, | T03HABATENHHBIX 3a/1a4. § collection,
ONBIT:  M3MeHeHHE 3HaKH, (OPMYJIbI, ypaBHEHHS) CocTaBisITh ypaBHEHUS XUMHUUECKUX PEAKLIUIL. edu.ru
oKpacKk K. Hcnonp3oBaTh ajgeKBAaTHBIE CPEACTBA I OTPAKECHHUS 16.11
CBOMX MBICIIEH 1 MOTpeOHOCTEH
WH/INKaTOPOB.
P. Hcnonp3oBaThb  OCHOBBI  IIPOTHO3UPOBAHMS  Kak
HpeABHICHIS OYIyIMX COOBITHI U pa3BUTHA Ipoliecca
JI. Pa3BuTHE OTBETCTBEHHOI'O OTHOLIEHUS K yueoe.
Tema Ne 4. BeurecTBa B OKpysKaloleil Hac NpUpojae U B TeXHUKe — 6 Yacos.
21 (1) |YwucTsle BemecTBa U JlabopaTopHbie Ydyenuxk  Hayuutcsi ~ moHumarhb|IL. Briasuxenue TUIIOTE3, ux 000CHOBaHUE,
cMmecH OTIBITHI: crocoObl  pasfeneHue  pa3IMYHbIX |J0Ka3aTeIbCTBO; MIOHUMAaThb | UHTEPIPETUPOBATH
MPUTOTOBJIEHUE U |cMecei. YMeTh pa3iensiTh CMECH. uHpOpMAaIHIO,
pasfeneHue cMecu K. VYcranaBmuBare paboune OTHOIIEHHS B TpYIIE,
JKenesa U Cepbl IUITAHUPOBATh 001HE CrIOCOOB! pabOoTHI. 2111
pasieneHue cMecu P. BeiiBurats runoressl, IIaHUPOBATh CBOIO JIEATEILHOCTS,
Macia M BOJBI HaXOJUTh aJTOPUTM BBIITOJTHEHHS MOCTABICHHOH 3a1a4n
CpaBHenne  1pob JI. Ymerp rpamMoTHO oOOpamarbcs C BELIECTBAMH B
BOJIBL. XMMHUUECKOH 1a00paTopuu U B OBITY




22 (2) |TIpaxkTHyeckast VYuenux Hayuutess 3akperiath |II. TlpumeHsts 3HaHms o ¢usnuecknx W xuMHdeckux |http://chem
padora Ne 2 MEPBUYHBIX yMEHHH MO0 OYHCTKE|CBOHCTBAX BEUIECTB IS MPOBEICHHS SKCIICPUMEHTA km.ru
«OuncTka BEIIECTB, yMeTh BBIOpaTh crocoO|K. VYcranaBnmmBare pabGodrwe OTHOIICHWS B TpYIIIE,
SaFPHSHeHH?fI JaGopatoproe OYMCTKH  BEWECTBA  OT  APYTHX,|MIAHAPOBATH obmue crnocoObl paboThl. OCymECTBIATH
TIOBAPCHHOM COJII oGopynoBanue HCTIONB3YS eTo CBOICTBA y4e0HOe COTPYIHIMYECTBO C YIUTENIEM U CBEPCTHUKAMH. 23.11
P. IIpeoOpa3oBbIBaTh  NPAKTHYECKYI0  3amady B
MI03HABATENBHYIO
JI. PasBuBarh  nI00OO3HATENBHOCTH M HHTEpEC K
CaMOCTOSITEJIbHOM UCCIIEA0BATENBCKON IS TEIbHOCTH
23 (3) |PactBOpSBI CpaBHeHue Vuenuk  Hayuurcss  monumath|Il. 3HaHHE CYHIHOCTH MOHATHS pacTBOp U pactBopumMocTh | http://scho
pacTBOPUMOCTH TIOHATHH «pacTBOP» u| K. BeiaBmxkenue runores, ux 000CHOBaHHE, J0Ka3aTeNbCTBO |0l-
pa3IMIHBIX «pPacTBOPUMOCTD BEILIECTBY P. collection,
BEILIECTB! JL. dopmupoBanne LEJIOCTHOTO MHPOBO33peHHs, [edu.ru
MOBAPCHHOW  COJH COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO HAyKH
caxapa, Merna, 2811
TepMaHraHaTa
kanus.  TeruoBoit
3¢ ekt pu
pacTBOpEHUH:
CEpHOU KHUCIIOTHI U
HHUTpaTa aMMOHUS
24 (4) |TIpaxkTuHueckast Yyenux Hayyurces (Gopmuposarts|Il. 3HaHHE CYNIHOCTH NOHSTHS PACTBOP U pacTBopuMocTh  [http://chem
padora Ne 3 yMeHHEe mpoBomuTh xuMuueckuii|K. VYcraHaBimBate pabGoume OTHOIIEHHWS B rpymime,|.km.ru
«PacTBOpUMOCTB 9KCIIEPUMEHT, OIIPEAENIATH | IUIAHUPOBATh 00IIMe CHocoObl paboThl. OCYyIIECTBIATH
BEILIECTBY JlaGopaTtopHoe pacTBOPUMOCTbH BEILIECTB. yueOHOe COTPYIHUYECTBO C YUUTEIIEM U CBEPCTHHKAMH. 30.11
obopynoBaHue P. IIpeoOpa3oBbIBaTE  NPaKTHYECKYI0  3amady B '
MTO3HABATENBHYIO
JI. Pa3BuBarh  mIOOO3HATENBPHOCTHP M HMHTEpEC K
CaMOCTOSITEITFHON MCCIIEIOBATENBCKOM IEITeTHHOCTH
25 (5) |Cnocobsi Yuennk  Hayumtcess  BeruciaTh (I, 3HaHWME  CYIIHOCTH  TOHATHS — MaccoBas — JIOJIA
BEIPAKCHUS KOHIICHTPAI[MIO PACTBOPOB IO Macce|pacTBOPCHHOTO BEIMIECTBA B PACTBOPE;
KOHIICHTPAIIH [IpurorosneHue PacCTBOPEHHOTO BEIIeCTBAa M 00BEMY | yMEHHE BBEIYMCIATE MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE
pactBopoB. Pemenne pacTtBoOpa c|umu Macce pactBOpHTEIS. K. Boiasmkenue runores, ux 000CHOBaHHUE, 10KA3aTeNbCTBO
3a/1ad. OIIPEECIIEHHON P. Brmonsenue 3amaHuit B paboueil TeTpaau, pelieHHe 05.12
MaccoBOi  jouieit 3aj1a4 u3 3a/lauHIKa
pPacTBOPEHHOTO JI. ®opMupoBaHHE OTBETCTBEHHOTO OTHOLICHHA K ydueOe,
BEIlleCTBa TOTOBHOCTH ¥  CIIOCOOHOCTM K  CaMOpPa3BUTHIO U

€aM000pa30BaHNUI0O HA OCHOBE MOTHBALMH K OOYYCHHIO U
MO3HAHHIO
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26 (6)

IIpakTnyeckasn
paGora Ne 4
«ITpuroroBnenue
pacTBOPOB 3aJaHHOM
KOHIICHTPAITIID)

JlabopaTtopHoe
000pyIoBaHue

Y4yeHuk HayyuTcss QGOpMHUPOBATH
YMEHUE TIPOBOJAUTH  XHUMHUYECKUN
9KCIIEPUMEHT, TOTOBHTH pPAaCTBOP C
3aJaHHOM MacCOBOM JI0JIeH

II. VYMeHue BBIUUCIATH Maccy, O0O0BEM, KOJIUYECTBO
pPAcTBOPEHHOTO  BEIIECTBA W PAcTBOPHUTENA 110
OIIPEAEIEHHON KOHIEHTPAlMM pPacTBOpa, MPUTOTABINBAThH
PacTBOPHI 33aHHONM KOHLICHTPALIN

K. VYcramaBnmBate paboune OTHOIIEHUS B TpYIIE,
IUTAHUPOBaTh o0me crnocoOsl paboTel. OCyIIeCTBIATH
y4eOHOe COTPYIHMYECTBO C YUUTEIEM U CBEPCTHHKAMH.

P. IIpeoOpa3zoBbIBaTh  NpaKTHYECKylO  3ajady B
MI03HABATENBHYIO

JI. PasBuBarh  nI00O3HATENBHOCTH M HHTEpEC K
CaMOCTOSTENILHON HCCIIEeI0BATENbCKOM e TeTbHOCTH

http://chem
.km.ru

07.12

Tema Ne 5. [TousiTue o razax. Bosayx. Kuciopoa. 'openne — 7 yacon

27 (1)

3akoH ABorazpo.
Pemenue 3amau.

T"a3, xoauyecTBOM
BemecTa 1 MOJb.

Y4YeHHK  HAy4YHTCS  TPUMEHSITH
ra3opelc 3akoHBI ['eii-JIroccaka u
ABorazpo pu IIPOBEJICHUU
XUMHUYECKHUX PacyeToB.

I1. YMeHne onpenemnste COOTHOMEHNE 0OBEMOB Ta30B M MX
cMecer B XUMHYECKHX peaKIusx, HaXOIWTh
OTHOCUTENPHYI0 IUIOTHOCTh Ta30B MO 3HAYEHMSM HX
MOJICKYJIAPHBIX Mmacec, pacCUnThIBATh OTHOCHUTCJIbHBIC
MOJIEKYJIIDHBIE ~ MacChl ~ Ta3000pa3HbIX  BELIECTB 110
3HAYCHMIO UX OTHOCUTEIILHOM MIOTHOCTHU

K. YMeHne caMoCTOSTENBHO ONpeneNnsTh Lenu oOyueHwus,
CTaBUTb U (hOPMYJINPOBATH A ceOsT HOBBIE 3aJaul B yueOe
1 TTO3HABATEIIbHON ESATEIbHOCTH,

P. Ncnosms3oBaTh INpuMephl pELIEHHS THUIIOB 3ajad,
3aJa4YHUKN C MPUBEAEHHBIMU B HUX aJlTOPUTMaMH{ PEIICHUS
3ajad.

JI. Pa3BuTne OTBETCTBEHHOTO OTHOLICHUS K ydeOe,
TOTOBHOCTH u CIIOCOOHOCTH K CaMOpa3BUTUIO u
caM000pa30BaHUI0 Ha OCHOBE MOTHBAIMM K OOY4EHHIO U
MO3HAHUIO.

http://scho
ol-
collection,
edu.ru

12.12

28 (2)

Boznyx — cmech
ra3oB.

OIBITHI,
MOATBEPKIAFOIIHE
COCTaB BO3IyXa

YuyeHuk HAYYUTCH IIOHHUMAaThb
cocCTaB BO3aYyXa, IIOHATHC
«OTHOCHUTCJIbHAA ITIJIOTHOCTH TIa30B)»,
«CpeaHAs OTHOCHUTCJIbHAA
MOJICKYJIIpHas Macca BO3ayXa».

II. ucnonp3oBaTh HHPOPMAIMIO O COCTaBe BO3AyXa H
OTHOCHUTENLHOU MJIOTHOCTH Ta30B JIJIsl pEIICHHS 3a/1a4

K. VYcranaBnuBare paboune OTHOIIEHHS B TpyIIIE,
IUIAHUPOBaTh OOIIHMe CHOCO0Bl PaboThl. OCYIIECTBIATH
y4eOHOE COTPYIHHYECTBO C YIUTEIIEM U CBEPCTHUKAMHU.

P. OcymecTBiTh KOHTPOJIb CBOEH JAEATEIbHOCTH IS
JIOCTHKEHUS pe3yibTara.

JI. ®opMHUPOBaTh OCHOBBI YKOJOTHUYECKON KYJIbTYpPbI

14.12
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Kucopon - Yuyenuk  HayuyuTcss  moaydarh|Il. ymeTs XapakTepu3oBaTb XUMHYECKHE OJIEMEHTHI;
XUMHYECKHH 3HaHMA O KHCIOPOAE KaK  O|pPacrno3HaBaTh ONBITHBIM ITyTEM KHCIOPOJ
JJIEMEHT W TIPOCTOE ITomyyenne xumudeckoM anmemeHTe u kak o|K. Ymenme opraHmzoBaTh ydeOHOE COTPYIHHYECTBO U
BEIIECTBO. KHCJIOPOAa B|IPOCTOM  BEIECTBE, O METOAAX|COBMECTHYIO [IEATEIBHOCTh C YYHUTENEM CBEPCTHUKAMH,
29 (3) Iomyyenne n1abopaTopuu MOJTyYEHHUS KHCJI0poJa B|paboTaTh MHIMBHAYyaJbHO M B TPYyNNax: HaXOIWTh obmice 1912
KHCJIOpOAa pasnoKeHueM naboparopuu; peleHue
IIpomesxyTOYHBINH nepMaHraHara P. YcranaBnuBaTh CBsI3b MEXIYy CBOIICTBaMHU BeIECTBa U
KOHTPOJIb 3HAHUI. KaJusl. ero npuMeHenneM. OTOMpaTh HEOOXOIUMYIO MH(pOPMAIIHIO
U3 Pa3HBIX UCTOUHUKOB.
JI. ®opMHpOBAaTE OCHOBBI 3KOJOTUYECKON KyJIbTYpPbl
IIpakTnyeckas Yyenuk  HayuutTcss  Habmonath|I1. 3HaHUE CBOWCTB KHCIOpOAa U croco0b! ero moiyuenus; |http://chem
padora Ne 5 MpeBpalIcHHsT H3Y4acMBbIX BEIIECTB,|YMEHHE MMOJIydYaTh, COOMpaTh KUCIOPOA M pacro3HaBath|.Km.ru
«[Tomyuenue OIMCHIBATH CBOIMCTBA BEIIECTB B XOJIE|OMBITHBIM ~ IyTEeM  KHCJIOponxa, coOmojas — IpaBmiia
KHCJIOpOAa u TaGopaTopHoe JEMOHCTPALMOHHOTO 1| 0e30macHOro0 0OpaIIeHNs C BEIIECTBAMH 5
30 (4) |uzyuenwe ero oGopynoBanUe nmabopaToOpHOTO sKkcniepuMenTa, | K. cTponTh O3UTHBHBIE OTHOLICHHUS B IIpoIiecce yIeOHOH 21.12
CBOWCTBY MIPUMEHSATh MOJIYYEHHbIE 3HAHWS NPH |I03HABATENBHON NEATENBHOCTH.
MIPOBEICHUH YKCIIEPUMEHTA. P. OcyniecTBIiATh KOHTPOIAb CBOEH AEATENBHOCTH IS
JOCTHKEHHsI pe3yabTaTa
JI. ®opMHPOBATh OCHOBBI 9KOJOTHYECKOH KYJIbTYPbI
Xumnueckue JlemoHcTpams: Yyenuk  Hayuutess  nonmmath|Il. YMeHme camocrosTeNpHO ompenenaTh Leian csoero |http://scho
CBOMCTBa u BOCIIAMOHCHIE 1 ¢du3nYecKkue 1 XUMUYECKUE CBOICTBA |00yUeH s, CTAaBUTb M dopmynupoBats 3amaud B ydebe u|0l- -
IpPUMEHEHUE ropeHue KHCJIOPOa, OCOOCHHOCTH TOPEHUs |[103HABATENIbHOMN eI TENbHOCTH, collection,
KHCJIOpOoJa BEIICCTB Ha BO3Ayxe W B uucToM|K. mpuHHMAaTh pemieHie B XO[e IHAOra M COrNIacoBbIBATH|edu.ru
31 (5) HEKOTOPBIX 26.12
BeIIECTE 4 [KHCTOPOTE. €ro ¢ co0ECEeIHUKOM. )
P.. YcranaBiuBath CBA3b MEXY CBOMCTBAMU BEIIECTBA U
BO3yXeE u B
KHCIOpOTE €ro NPUMEHEHHEM. 5
JI. ®opMHPOBaTh OCHOBBI KOJOTHYECKOH KYJIBTYPbI
O6o0menne 3HaHUN Yuyenuxk  Hayuutcs  BeimonuaTh|Il. OcyiiecTBusITh MpOCTEiIne pacueThl MO XuMmHuyeckoi [http://chem
no temaM 3 u 4 Kaprouu _|nnmuBHAYanBHEIE 3ajaHusl. | popmyie km.ru
OcymectBiath  camompoBepky Ha|K. OtobOpaxars B peun (omucaHue, OOBSICHEHHE)
3aJJaHusl, TECTOBBIE . .
32 (6) BOTPOCH! OCHOBE 00001IeHNs HHPOPMAIIH COJICpKAHUE COBEPIIAEMBIX IEHCTBHI 28.12
npeseHTa’Lu/m P. BeigBuraTs runotessl, INIaHUPOBAThH CBOIO JEATENbHOCTb,
HAXOJUTh AJITOPUTM BBITIOJHEHHS OCTaBJIEHHOH 3a/1a4H
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHONIEHHS K yueOe.
Kontpoabsnas Yuyennk  Hayuurcsi  nonumath |IL. Bragers ocHOBaMH CAaMOKOHTPOIIS, CAMOOLICHKH.
padorta Ne 2 cBOMcTBa, cmocoOsl monydeHus u|K.
33(7) WuauBunyanbHble  |IPUMEHEHUE KUCIOPOJa, P. IlpuHNMaTh pelIeHrne OCyIIECTBIATE OCO3HAHHBIH BBIOOD 09.01

KapTO4YKHU - 3a1aHUA

MIPUMEHSITh TOJTyYeHHbIE 3HAHUS IS
peteHus 3ana4d

B y4eOHOH U MTO3HABATEIHHON NEATETBHOCTH.
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOIIEHHS K yueoOe.

Tema Ne 6. OcHOBHBIE KJIacChl HEOPraHU4YeCKHX coequHeHni — 11 yacoB+ 2 yaca pe3epBHOro BpeMeHH
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OKcHpl, UX COCTaB,

Yyenuk HAY4YIUTCHd IMOHUMATD

1I. YMEHHUE Ha3bIBAaTb COCAUHCHHUA HN3YYCHHBIX KJIaCCOB

http://scho

HOMEHKJIATypa, onpeaeaeHHs1 OKCHJIOB, (oKcHuIIOB); ol-
KIIacCH(UKAITH O6pastp! KITacCH(UKAIINHI BEmeCTB (OKCHIOB); |OMPENeIsTh MPUHAICKHOCTh BEIIECTB K ompeaencHHomy |collection,
coei[HHeHm“I KJIacCy COeIMHEHHI (OKCHIaM); edu.ru
OKCIIA, IOy UCHHE COCTaBIIAITH (POPMYIIBI
34 (1) OKCI/IHa’MeZ[I/I K. Oro6paxats B peun (omucaHne, OOBICHEHHE) 11.01
i A — CoZiepKaHue COBEPIIAEMBIX JEHCTBUN
Men }?01711'1 OBOIIOKH P. YMeHHe COOTHOCUTH CBOM NCHCTBHS C IUIAHUPYCMBIMH
p pe3yibTaTamu, OCYILIECTBIIATh KOHTPOJIb cBoCiH
JIeATEILHOCTHU B MPOLIECCE TOCTHIKEHUS Pe3yJIbTara,
JI. ®opMupoBaHUE OTBETCTBEHHOTO OTHOIICHHUS K yueOe
OcHoBaHUs — Y4eHNK HAYYHTCS y3HABATh I1. ymeHHe COCTaBIsATh Ha3BaHWE OCHOBaHWU, mcciemoBath |http://scho (16.01
THIIPOKCHUIBI CTPOEHHMS ¥ CBOMCTB OCHOBaHMM. X |CBOMCTBa M3yuaeMbIx BeIlleCTB. BoisBiaTh ux (usndeckue |ol-
OCHOBHBIX OKCUJIOB O6pasisl KI1acCH(UKAITHSL. cBoiicTBa. DopMupoOBaHKe YMEHUH MONB30BaThCst Tabmwmieit |collection,
coeIZ[HHeHm"I PacTBOPHMOCTH. edu.ru
K. VYcranaBnmBate pabodnme OTHOIICHUS B TpYIIIE,
35(2) HEpPaCTBOPUMBIX U
ACTBODHMBIX IUTAHUPOBaTh o0mme crnocoOsl paboTel. OCyIIeCTBIATH
g CHOBar})H/Iﬁ y4eOHOe COTPYTHIYECTBO C YIUTEIIEM U CBEPCTHUKAMH.
’ P. Brazners ocHOBaMU CaMOKOHTPOJISI, CAMOOLIEHKH.
JI. Pa3BuTHE OTBETCTBEHHOTO OTHOLICHUS K yueOe Hay4dHOU
KapTHHBI MUpPa
Kucnorsl: cocras u Vuenuk  Hayuurcss  mommMmarth|Il. yMeHHe cOCTaBIATh HA3BaHWE KHCIOT, Hcchenosats |http://scho
HOMEHKJIaTypa. cTpoeHre, (DM3UYECKHE CBOWCTBA M |CBOMCTBA M3ydaeMbIX BEIIECTB. BBIABIATE ux (usndeckue |ol-
O6pasust kucor, | FA3BAHIA BOKHEHIINX KUCIIOT. cBoiicTBa. @opMUpOBaHHE YMEHHI MONB30BaThCst Tabmueit |collection,
To peHHe bocho ‘a PacTBOPHMOCTH. edu.ru
p P K. VYcranaBnmBate pabodnme OTHOIICHUS B TpYIIIE,
36 (3) B KHCIIOPO/IE. 18.01
JleiicTBHe KucHOT IUTAHUPOBaTh o0mIue crmocoOsl padoTel. OcCymiecTBIATH
112 MHHKATOPEI yueOHOe COTPYIHHIECTBO C YIUTEIIEM U CBEPCTHUKAMHU.
bl P. Brazers 0cHOBaMU CaMOKOHTPOJISI, CAMOOLIEHKH.
. Pa3BuTHE OTBETCTBEHHOTO OTHOMICHHUS K y4eOe HayqIHOH
J.P 0
KapTHHBI MUPa
Coun: cocTaB U Y4yeHHuK HAYYUTCH IOHUMATH II. ymeHue COCTaBIsITh Ha3BaHHWE coliel, wuccienoBats |http://scho
HOMEHKJIaTypa cTpoeHue, GU3NUECKHE CBOMCTBA M |CBOMCTBA M3ydaeMbIX BEIIECTB. BuIABIATE ux (usndeckue |0l-
Ha3BaHMs BXKHEUIIINX COJICH. cBoiicTBa. @opMuUpOBaHHE YMEHHI MONB30BaThCst Tabmueit |collection,
PacTBOPHMOCTH. edu.ru
. K. VYcranaBnmuBarth paboune OTHOIIEGHUS B TPYMIE
37 (&) O6pasusI coneii. p pyre, 23.01
IUIAHUPOBATh OOIIHME CHOCO0Bl PaboThl. OCYIIECTBIATH

y4ebHOe COTPYIHUYIECTBO C yIUTEIIEM U CBEPCTHUKAMH.

P. Bragets 0CHOBaMH CaMOKOHTPOJISI, CAMOOLIEHKU.

JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOLIEHUS K yyeOe HayqHOH
KapTHHBI MUPa




XuMH4ecKue Peakims okcunoB  |Yuenmk — Hayuutcsi  nmoHumath |Il. ymeHue mucaTh ypaBHEHUS peakiyid. http://scho
CBOICTBA OKCHJIOB memd (1) u nueKa ¢ |[peaknuii  oxkcumoB ¢ Bojoil, |K. YMenwe opranuzoBarh ydeGHOE COTPYAHHYECTBO H|O0l-
CEpHOIl KNCIIOTOH, |KHUCIOTHBIX OKCHIOB C OCHOBHBIMH.|COBMECTHYIO JCATEILHOCTD C yUUTENIEM CBEPCTHUKAMH, collection,
MOTy4CHHE Kucnorasix OKCHIIOB c|P. dopmynupoBaTh, apryMeHTHPOBAaTh W OTCTamBaTh cBoe |edu.ru
YTJIEKUCIIOTO ra3a  |OCHOBAaHHMSAMH, OCHOBHBIX OKCHJIOB C|MHEHHE.
38 (5) peaKuHeﬁv KHUCJIOTHBIMH. JI. PazBuTHE OTBETCTBEHHOTO OTHOIICHHA K yuehe 2501
B3aUMO/ICHCTBUS
COJITHOW KHCJIBI C
MpPaMopoM,
B3aUMOJCHCTBUE
YTIEKHUCIIOro Tra3a ¢
BOJOH.
Xumuueckue Vuenuk  Hayuurcss  moHuMath|Il. yMeHUe mHcaTh ypaBHEHHS PEaKIHid. http://scho
CBOICTBA KHCIIOT OnbITH, peakuuii  kuciaor c¢ ocHoBHbIMHU|K. YMeHue oco3nano HCTIONB30BATE PEYEBBIE CPEACTBA B ol- _
OKCHIaMH, METaUIaMH. [ COOTBETCTBHH C 3aqadeil KOMMyHHKauuu Ajs BeipaxkeHws |collection,
WLTIOCTPUPYIOIIHE . .
39 (6) HMIECK o Hemeranmamu, pacTBOPUMBIMH W |CBOUX YYBCTB, MBICIICH U IIOTPEOHOCTEH, edu.ru 30.01
. HEpacTBOPHMBIMHU OCHOBAaHHSIMU P. ¢opmymnupoBats, apryMeHTHPOBAaTh M OTCTAaMBATH CBOE
CBOMCTBA KHCJIOT.
MHCHHE.
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOLICHUS K yueOe
Iomyuenue u Bs3aumopelictBue | Y4yeHHK HAYYHTCS MOHMMATDH II. ymeHue nucath ypaBHEHHUS PEAKIUil. http://scho
XUMHUUYECKHE KaJIbIHsI U HATPHS C | peaKIMy MeJ04Yel ¢ KUCIOTHBIMU K. VYwmenue opranum3oBath yueOHOE COTpyIAHHUYECTBO w|0l-
40 (7) CBOMCTBAa OCHOBAHUH BOJIOH. OKCHJIaMH, KUCJIIOTaMH, COJIAMU, COBMECTHYIO JISSTELHOCTE C yIUTENeM CBEPCTHHKAMH, collection, 01.02
P. OmpenencHue afieKBaTHBIX cOCOOOB pelieHus y4ueOHoi |edu.ru
3aJjaud Ha OCHOBE 3aJJaHHBIX aJITOPUTMOB
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOIICHHS K yuebe
AmdoTtepHbie [Monyuenue u Vuenuk  Hayunrcss  mommmarh|Il.  @DopmupoBaHme yMeHHH cocTaBiATh  ypaBHewws |http://scho
THJPOKCHIBI XUMHUUYECKHE ¢dopMybl aMQOTEPHBIX OKCHIOB M |XUMHUYECKHX PEaKIHH. ol-
CBOHCTBa THIPOKCHU/IOB. K. VYmenue opranmzoBate yweOHOe corpyanudectBo u|collection,
41 (8) aM(pOTEpHBIX COBMECTHYIO JICATEIFHOCTh C YIUTETIEM CBEPCTHHUKAMH, edu.ru 06.02
OCHOBaHUH Ha P. Ompenenenne anekBaTHBIX CIIOCOOOB PEIICHUs y4eOHOM
npuMepe 3aJa4d Ha OCHOBE 3aJaHHBIX anroputMmoB JI. PasButne
THPOKCHIA IIMHKA. OTBETCTBEHHOT'O OTHOUIEHUS K yueOe
Xumnueckue OnslITI, Yuenuk  uHayunrcsi  mommmarth|Il. DopmupoBanme yMmMeHuWd cocTaBiATh  ypaBHeHws |http://scho
CBOMCTBa coeit WIITIOCTPUPYIONINE |XUMHYECKUX CBOWCTB COJEH. XAMHYECKUX PEaKIMh. YMEHHs COCTaBIATh reHeTHdeckue|ol-
XUMHYCCKHE PAZIBI M 3aIIUCHIBATH COOTBETCTBYIONINE YpaBHEHUs peakiuii |collection,
CBOMCTBa coJeH. K. VYmenne opranmsoBath yueOHOe coTpyaHHYecTBO w|edu.ru
42 (9) COBMECTHYIO JICATEIHOCTh C YUYUTEJIeM CBEPCTHHKAMH, 08.02

P. TBopueckoe pemeHne y4eOHBIX M NMPAKTHYSCKUX 3a]ad:
yYMEHHE MOTHBHPOBAHHO OTKAa3BIBAaThCS OT 00pasIa, MCKaTh
OpUT'MHAJIbHBIE PELICHUS; CaMOCTOATEIbHOE BBIIIOJIHEHUE
Pa3JIMYHBIX TBOPYECKUX padoT

JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOLIEHUS K yueOe




43 (10) [Tenermueckas cBs3b OInbITHI, Yyenuxk Hayumrcs ycranaBnupath|Il. ®dopmupoBanme yMeHH# cocTaBiasTe ypaBHeHus |http://scho
MEeXIy KIaccaMu WILTIOCTPUPYIONIHE |TEHETHIECKYIO XAMHYECKUX PEaKiMi. YMEHHs COCTaBIATh TeHeTHdeckue|ol-
HEOPTraHMYECKIX COOTBETCTBYIOIIHNE |CBS3b MEKAY KIACCAMH PSIIBI M 3aIIMCHIBATH COOTBETCTRYIOIIE ypaBHeHUs peakrmii |collection,
COeMHEHU I TeHEeTUYECKHE HEOPTaHUYECKUX COCTUHECHUM. K. YwMmeHue opranu3oBaTh y4eOHOE COTPYIHHYECTBO H|edu.ru

CBSI3U MEXKIY COBMECTHYIO JICATEIFHOCTh C YIUTEIIEM CBEPCTHUKAM,
COETUHEHUSIMHA P. Co3ganne mNHCHMEHHBIX BBICKA3bIBaHMI, aJeKBaTHO 13.02
yrieposa, HaTpus, repeIatoIux MPOCITYIIaHHYIO u MPOYUTAHHYIO
KaJIbIHS. nHdopmanuio. CocTaBieHUE IUIaHA, TE3HMCOB, KOHCIIEKTA.
[TpuBenenue NPUMEpOB, noabop apryMEHTOB,
(bopMynHpoBaHHUE BHIBOIOB.
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOLICHUS K y4yeOe
44 (11) |O606uIeHre 3HAHMIT Yuyennk  Hayuutcs  BbmonHATh|II.  ymers  knmaccuduuupoBaTh M3ydaeMbl  BEIIECTBa,
o WHJIUBHyalIbHbBIE 3aJJaHusl. | COCTaBISATh (YOPMYIIBI OKCHIOB, OCHOBAHUH, KUCIIOT, COJIEH.
Teme Ne 6 OcymectBiares camompoBepky Ha|K. OtoOpaxare B peunm (ommcaHue, OOBSCHEHHE)
KapTouxu —|ocHOBe 0000mmeHNsT WHPOPMALNH. | COEPKAHNE COBEPIIIAEMBIX TEHCTBHA
3amaHusg, TECTOBHIC|3amucrIBaTh YpaBHEHU XUMHUYeCKUX |P. BEIIBUTATh THITOTE3EI, IUTAHUPOBATH CBOIO ACATEIHHOCTE, 15.02
BOTIPOCHI, peaxImiA, YyCTaHABJIMBATh | HAXOAHUTH aJITOPUTM BEITIONTHEHUS ITOCTABICHHON 3aa9l
Tpe3eHTAIs TCHETHYECKYTO CBSI3b Mexny |JI. Pa3BuTre OTBETCTBEHHOTO OTHOMICHHUS K y4eoOe.
KJIacCaMU HEOPTaHWIECKHUX BEIICCTB.

45 (12) |IIpakTHUecKas JlabopatopHoe Yyenux  Hayuutcs  HaGmogats|Il. YMeHue onpenenaTh NPUHAICKHOCTh Heopranumueckux |http://chem
padora Ne 6 obopynoBanue MpeBpalICHHsT H3Y4aeMBIX BEIIECTB, |BEIIECTB K OMPEICICHHOMY KJAacCy; XapaKkTepu3oBath|.Km.ru
((I/ICCJ'ICL[OBaHI/Ie ONHUCHIBATh CBOMCTBA BCIIIECTB B XO/I€ | XUMHUYCCKHEC CBOIiCTBa HCOPraHN4ICCKUX BCILICCTB
CBOMNCTB OKCHUI0B, JACMOHCTPALTMOHHOT O W[ pa3JIMIHbIX KJIACCOB; CJICAOBATH IMpaBUIaM IIOJb30BaHUA
KHCJIOT, OCHOBAHUI mabopaTOPHOTO AKCIEPUMEHTA, | XKHIMIIECKON TOCYIOH M JIAOOpaTOPHBIM 00OPYIOBAaHHEM;

MIPUMEHSTH MTOJYUCHHBIC 3HAHUS IIPH CIIEOBATh IPaBHJIaM HArpeBaHWs; IpaBWIIaM paboTH ¢
MIPOBEICHUN SKCIICPUMCHTA. pacTBOpaMu KHCIIOT W MIENIOYEeH paclo3HaBaTh PacTBOPEI 20.02
KHCJIOT U MIETI0YCH;
K. cTponTh O3UTHUBHBIE OTHOLICHHUS B IIpoIlecce YIeOHOH H
MMO3HABATENBEHON ACSTEIHHOCTH.
P. OcyuiecTBisATh KOHTPOJb CBOEH JEATENHHOCTH ISt
JOCTHIKEHHS pe3yJibTaTa
JI. ®opMHUpOBaTh OCHOBBI 3KOJOTUYECKON KYJIBTYPbI
46 (13) |Kourpoabuast Yuyennk Hayuutcsi pacnosHasath|Il. BiageTs ocHOBaMH CaMOKOHTPOIIS, CAMOOLICHKH.
paGora Ne 3 PacTBOPHI KUCIIOT U TIENOUeH; K.
WnnuBunyansHbie .
KAPTOUKY - 3a1aHHs P. HpI/IHI/IVMaTI) pellieHHe OCYIECTBIAT OCOSHAHHbIH BBIOOD 22.02
B yqe6H01/I U ITIO3HABATCIIbHOU ACATCIIBHOCTH.
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOLIECHUS K y4yeoe.
Pazgen |l. Xumuueckne r1eMeHTHI. BenrecTBa 1 XuMHYecKHe peakui B CBeTe YJIEKTPOHHON Teopun — 22 yaca+2 yaca pe3epBHOT0 BpeMeHH
Tema Ne 7. CtpoeHue atoma — 3 yaca

47 (1) |CocraBu 1 |IIpesenranus, Yuyennk  Hayuumrtcst  noHumarts|Il. ymeHue onpenesnsTe MOHATHS http://scho |27.02
Ba)kKHEHTIIHE JleMOHCTpAMM:  |CIIEOYIOIUE MOHITU: MOPsAKoBbIH K. cTpOUTh MO3UTHBHEIC OTHOLICHHUS B mpoLecce yueOHoi u|ol-
XapaKTEPUCTHKH 1. ¢hbparMeHTsI HOMEp, SIIPO aToMa, 3apsj] aroMma,|O3HABATEIBHOMU JEATCIFHOCTH. collection,
atoma ¢dunpma «VMcTopust |POTOH, HEUTPOH, AIMEKTPOH P. Onpenenenrie ageKkBaTHBIX CIIOCO0OB pelieHus ydeGHO# |edu.ru

OTKPBITHS CTPOCHHS 3aJ[a4y Ha OCHOBE 33J[aHHBIX AJITOPUTMOB.
aroMa» JI. ®opMHpOBaTh OTBETCTBEHHOTO OTHOIIICHUS K yuebe



http://chem.km.ru/
http://chem.km.ru/

48 (2) |Usoromsl. Monenu siiep Yyenuk  Hayumrcss  pasiamdarh|Il. MomenupoBarh CTpoeHHE aroma, ompeneisTs monstus |http://scho (29.02
XuMuyeckui aTOMOB Pa3JIMYHBIX [[OHATHUS M30TON M XUMHYECKHM [ «(XUMUYECKUH 3IIEMEHTY, ol-
DJIEMEHT DJIEMEHTOB JJIEMEHT K. cTpouTh MO3UTHBHBIE OTHOLIEHHS B Ipoliecce yueOHoi u |collection,
(nmpe3enranus), MO3HABATEIHHOMN JESITEITLHOCTH. edu.ru
P. Ompenenenne amekBaTHBIX CIIOCOOOB PEIICHUs ydeOHOM
3aJ]a4y Ha OCHOBE 33JJaHHBIX aJITOPUTMOB.
JI. ®opMHpOBaTh OTBETCTBEHHOIO OTHOIICHHMS K yuede
49 (3) | CocrosiHHE ANEKTPOH [CX5 A.U. VYuenuk  Hayuutcss  pasamuarh|Il. MomemupoBaTh CTpoeHHE atoma, ompeaensaTh monsTus |http://scho
aTome Menzeneesa NOHATHS  DICKTPOHHOE  00JAKO, | «XXMMHUYECKHUI DIIEMEHTY, «IIOPAAKOBBINH HOMEP», «MaccoBoe [0l-
aToMHasi OpOWTanb, CHOAPCHHBIC W |4YHCIO», «H30TOM», «OTHOCHTENbHAS aTOMHas Maccay,|collection,
HecIlapeHHbIe JJIEKTPOHBI. | «3JIEKTPOHHAS 000JI0UKa», «IJIEKTPOHHBIH CIIOM». edu.ru
JJIEKTPOHHAS koH(purypanus | K. ymeHune opraHu3oBbIBaTh Y4eOHOE COTPYIHHYECTBO M 05.03
9JIEKTPOHA B aTOMeE COBMECTHYIO JEATEILHOCTh C YYHUTEIEM U CBEPCTHHKAMH,
paboTaTh MHANBUAYAIBHO U B TPYIIIE
P. OcymiecTBIiATh KOHTPOJH CBOCH HEATENHHOCTH JUIS
JOCTHXEHHS pe3yabTaTa
JI. ®opMupOBaTh OTBETCTBEHHOI'O OTHOIIEHHMS K yuede
Tema Ne 8. Ilepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 3j1emenToB . U. MenaeseeBa — 3 yaca.
50(1) |CsgoiictBa Ccxn J.N.|YueHHK HAYYUTCSH OOBSICHATD II. VYmenue oOBsicHATH (u3Mueckuii cmbici aromHoro |http://scho (07.03
XUMHUYECKHX Menneneena; 3aKOHOMEPHOCTH M3MECHECHUsI 3apsIOB | (MOPSAKOBOTO) HOMEpa XMMHYECKOrO 3JIeMEeHTa, HOMepoB|Ol-
JJIEMEHTOB H UX O06pasisl SIep aTOMOB M OCOOCHHOCTH [TPYIIBI M TIEPUOJAa, K KOTOPBIM 3JEMEHT NpHHaIeKuT B|collection,
NEPUOAUYECKUE LIEJIOYHBIX CTPOEHUs ux 3JIEKTPOHHBIX |Iepuonndeckoi cucreme .M. Menzneneesa edu.ru
W3MCHEHHSI. METaIoB n|o0oJ0oueK. K. ymeHue opraHu3oBbIBaTh Y4eOHOE COTPYIHHYECTBO M
rajoreHoB; COBMECTHYIO AEATEIBHOCTh C y4YHTENEM U CBEPCTHHKAMH,
paboTaTh HHAMBUAYAJIBHO U B IPYIIIE
P. OcymecTBiTh KOHTPOJIb CBOEH JAEATEIbHOCTH IS
JOCTHKEHHS pe3ybTaTa
JI. ®opMHpOBaTh OTBETCTBEHHOIO OTHOIICHHMS K yuede
51 (2) |Ilepuoauyeckuit [CX5 A.U. Y4yeHHuK HAy4YuTCsl IOHUMATh II. 3HaHue OcOOCHHOCTEW CTPOEHHsl aToMa, COCTaB sipa,|http://scho
3aKOH U Menzneneesa 3aKOHOMEPHOCTH HNEePHOJUYECKHX [ YMEHUEe  OOBACHATh  (U3MYECKUil CMBICH  aTOMHOro|0l-
[epnoanveckas N3MEHEHHH B MEPUOE U TPYIIIax (MOpSAKOBOTO) HOMEpa XMMHYECKOro 3JieMeHTa, HoMmepos |collection,
CHCTeMa 3JIEMEHTOB TPYIIBI M NEPHOJA, K KOTOPBIM JJIEMEHT MPUHAIICKUT B|edu.ru
J.N. MenneneeBa B nepuoanueckoi cucreme J.M. Menneneesa
CBETE TCOPHH K. cTponTh NO3UTHBHBIE OTHOLIEHHUS B Ipolecce yueOHOH U 12.03
CTPOEHHUS aToMa NI03HABATENILHOM JAESTEILHOCTH.
P. YMeHne caMOCTOSITEIBHO BBIIENSATh U (HOPMYIHUPOBATH
MO3HABATENbHYIO [eJlb, HCIOJb30BaTh OOILIME MPUEMbI
pereHus 3a1a4d
JI. ®opMHpOBaTh OTBETCTBEHHOI'O OTHOIIEHHMS K yuebe
52 (3) [XapakTepucruka [ICX5 A.1. Yyenuk Hay4yutcsi nporrosuposath|Il. YMeHue kiaccupuuupoBaTh H3ydeHHbIe XuM.dneMeHTsl | http://scho
XHMHUYECKOTO Menzeneesa CBOHCTBa W WX COCNUHCHHWH, XapakTepu3oBaTh dJEeMEHTH 110|0l-
3JIEMEHTA 110 JJeMeHTa M ero  BaxHeHmux |monoxenuto B [ICXD collection,
TIOJIO’KEHHUIO B COeMHEHU I Ha ocHoBanud | K. yMmeHHe opraHu3oBBIBATH y4eOHOE COTpYIHHMYECTBO U |edu.ru
MEPHOINIECKON nostoxxenus B [ICXO. COBMECTHYIO AEATEIHHOCTh C YYHTEJIIEM M CBEPCTHHKAMH, 14.03
cHucTeMe. paboTaTh HHAMBUAYAJIBHO U B IPYIIIE

P. Omnpenenenne anexkBaTHBIX CIIOCOOOB PEHICHUS y4eOHOM
3a/1a4yd Ha OCHOBE 3aJlaHHBIX anropurmos. JI. opMupoBarts

OTBCTCTBCHHOI'O OTHOIICHUSA K ytIe6e

Tema Ne 9. CTpoeHue BemecTBa — 4 yaca




53 (1)

KoBaneHTHas cBsA3b U
€€ BUBI.

JdemoHcTpanum:

1. Monean
KPHUCTAUTNYECKUX
PEIIETOK BEIIECTB C
HMOHHBIM, aTOMHBIM

YyeHUK  HayuuTcsl  Pa3aM4aTh
MOHSTHS: O0LIast SJeKTPOHHAS TMapa.
KoBasieHTHast CBsI3b, KOBaJCHTHAs
TIOJIApHAs ¥ HETOJIsIpHas CBs3b, J0.

II. TloHnmare ¥ WCHOJNB30BATH MOHATHS «XUMHYECKas
CBSI3bY, «KPHCTAJUIMYECKas pemérkay. «KOBaJICHTHAs
HETOJISIPHAS CBSI3bY, KOBAJICHTHAS MOJISIPHAS CBSI3bY,

K. yMeHre OCO3HaHHO HCIOJIb30BaTh PEYEBbIE CPEICTBA B
COOTBETCTBHU C 3ajJadell KOMMYHHKAIMU JISI BBIPAKEHHS

http://scho
ol-
collection,
edu.ru

1 MOJICKYIIIPHBIM CBOHX UYBCTB, MBICTICH. 26.03
CTPOCHUEM; P. VYMeHue caMOCTOSTENFHO BBIOMPATh II€JH CBOETO
o0ydeHMs, CTaBUTh M (HOPMYJIUpPOBaTH Uil ce0sl HOBBIE
3a/auu B yueoe.
JI. ®opMHpOBaTh OTBETCTBEHHOIO0 OTHOIICHHMS K yuede
54 (2) |Wonnas cBs3b Jemoucrpamuu: |Yuenmk  HayuumrTess  oObscHATSH|I1. OnpenensTs cTeneHb OKUCICHUS SJIEMEHTOB. http://scho
1. Mopenu MOHATHS: KaTHOHBI, aHUOHBI, HOHHAs | COCTaBISITh (OPMYINBI BEIIECTB IO CTENCHH OKHCIeHus |0l-
KPUCTAJUTHYECKUX  |CBSI3b 3JIEMEHTOB collection,
PEIIETOK BEIIECTB C K. cTpouTh MO3UTHBHBIE OTHOMICHHS B TIpoIiecce yueOHo# u |edu.ru
HOHHBIM, aTOMHBIM MMO3HABATEILHON IEATEITLHOCTH. 28.03
1 MOJICKYIIIPHBIM P. OcymecTBusaTh KOHTPOIb CBOCH NEATETHHOCTH B
CTpOCHUEM mporecce JTOCTHKCHUS Pe3yNbTaTOB; ONPEHEISITh CIOCOOBI
JEHCTBUI B paMKax NpeJIOKEHHBIX YCIOBUI.
JI. ®opMHPOBATh OTBETCTBEHHOTO OTHOIICHUS K yaeOe
55 (3) |Crenens okuciaeHus Tabnmma Y4eHHK HAYYUTCs1 OOBSICHATH II. Tlonnmarte ¥ WCHONB30BAaTh MOHATHS «Xxummdeckas |http://scho
37IEKTPOOTPULATEND ronsiTis: DO, CTENEHb OKUCIEHHS.  |CBA3b», KPHUCTAIUIMYECKAs PEIIETKa», «HOHHAs CBs3b»,|0l-
Hocty, ,JICXD «UOHHAs KPUCTAIJIMYECKAss pelIeTKa», yMeTh cOCTaBysTh|collection,
CXeMbl 00pa30BaHWSI BEHIECTB C pPAa3IWYHBIMH Buaamu |edu.ru
XUMHUYECKOW CBA3UM. YMETh XapakKTEpU30BaTb CBOMCTBA
BEIIIECTBA, 3HAS €r0 KPUCTAJUTMICCKYIO PEIIETKY. 02.04
K. cTponTh O3UTHBHBIC OTHOLICHHUS B IIpoIlecce yIeOHOH H
MTO3HABATENBEHON AESITEIHHOCTH.
P. OcymecTBiTh KOHTPOJIb CBOEH JAEATEIbHOCTH MJIs
JOCTIDKEHUSI pe3yiIbTaTa
JI. ®opMHPOBATH OTBETCTBEHHOTO OTHOIICHUS K yaeOe
56 (4) |Kpucraminyeckoe Monemmn Yyenuxk Hayuutcss pazmuate u|Il. YMeHuHe pasrpaHuuuBarh NOHITHS «XUMHYecKas cBs3by |http://scho
CTPOCHHE BeIeCTBa KPUCTANIMYECKHX |OOBACHATE THIBI KPHCTAIUIMYECKHX |H «KPHUCTAIIMYECKas PELIETKa», MOJIEINPOBATh ol-
Hrorosslii PELIETOK BEWIECTB € | pereTox, 3aKOHOMEpHOCTH | CTPOEHHE BELIECTB C PA3IIMYHOI CBS3bIO collection,
KOHTPOJIb 3HAHUH HOHHBIM, aTOMHBIM | 3G sgcHSONME CBOWCTBA BEIIECTB H K. cTpouTh MO3UTHBHBIC OTHOMICHHS B Tpollecce yueOHoit [edu.ru 04.04
M MONIEKYTSPHBIM |y \orooGpasue. U TI03HABATEIbHOM eI TeIbHOCTH.
CTPOEHHUEM. P. Bnazers o0cHOBaMU CaMOKOHTPOJISL U CAMOOLICHKHU.
JI. ®opMHpOBaTH OTBETCTBEHHOTO OTHOIIEHUS K yuebe
Tema Ne 10. Xumuyeckne peakuu B cBeTe dJIeKTPOHHOM Teopuu — 4 yaca
57 (1) |OkucnurenbHO- Jemoncrpanuu: |YueHuk Hayuutes pasmmaate u|II. O6GoOmars MOHATHS «OKHCIHTENbY», «OKHCIEHHE,|http://scho
BOCCTaHOBUTEJBHBIE TIpumepst OBP|noHEMAaTh MHOHATHS: OKHUCIIUTENb, | «BOCCTAHOBHUTENB»,  «BOCCTaHOBICHMe». Pacro3naBats|0l-
peaxuun PasIMYHBIX THIIOB: | gocCTaHOBHTEID, OKHCJICHHe, | YDPABHEHHS OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKINM collection,
TOpEHHE  BEILECTB, | poccranoBIeHHe, exuucTro | K- CTPOHTH MO3UTHBHBIE OTHOMICHNS B IIpoLiecce yuebHOH u |edu.ru
B3aUMOJEHCTBHE | ;noneccon OKHCIICHHUS 11| TO3HABATENBHOM IEATENBLHOCTH. 09.04
METAJIOB c P. VYcranaBnuBaTh NPHYMHHO — CIICIACTBEHHBIC CBS3H,

rajoreHaMu, Cepow,
pacTBOpaMH COJIeH,
KHCIIOT

BOCCTAHOBJICHUSI, 3dKOH COXPAHCHU

CTPOUTH JIOTUYCCKHUE PACCYKIACHUS.
J. q)OpMI/IpOBaTL OTBC€TCTBCHHOI'O OTHOIICHMHSA K yqeGe




58 (2)

PaccranoBska
K03 HUITUEHTOB
METOIOM OajaHca

Anroput™m
paccTaHOBKU

KO3 (HUITUEHTOB B
OBP

Y4YeHMK HAYYUTCS OTPEACIIATh
CTEIIeHb OKHCJICHUS, PACCTaBIISTh
KO3 QHUIHUEHTHI METOJIOM

II. pacctaBimsITh KOI(DPUIMEHTHI METOAOM JJIEKTPOHHOTO
Oananca.

K. cTpouTh MO3UTHUBHBIC OTHOIIEHHS B MpOIlecce yaeOHOH U
ITO3HABATENEHON ACSATEIEHOCTH.

JIEKTPOHHOTO OajiaHca. 11.04
P. YMets co3maBaTh, IPUMEHATH U IPE0OPa30BHIBATH 3HAKH
U CHMBOJIBI, MOJICJI U CXEMBI JUI PEIICHHS YUeOHBIX U
MI03HABATENBHBIX 33/1a4.
JI. ®opMHpOBaTh OTBETCTBEHHOIO0 OTHOIICHHMS K yuede
59 (3) |O6oOieHue 3HaHMI Yuyennk  Hayuutcs  BbmmonHATh|II.  ymers  knmaccuduuupoBaTh M3ydaeMbl  BEIIECTBa,
no remam 7-10 WHIIUBHyalIbHbBIE 3aJaHusl. |pa3inyaTh BEIIECTBA C HWOHHOW M KOBAJICHTHOH CBS3bIO,
Kaprouku —|OcyIecTBIATh  CaMONPOBEPKY  Ha|(hopMyJbl OKCHIOB, OCHOBaHUH, KUCIIOT, COJIEH.
3aJjaHusl, TeCTOBble|ocHOBe 0000menust wuHpopmamuu.(K. Otobpaxkate B peun (omucaHue, OOBSICHEHHE) 16.04
BOIIPOCHI, 3amuchiBaTh YpaBHEHUs] XMMHUYECKHX | COJIEpIKaHUE COBEPIIAEMBIX JIEHCTBUI '
Mpe3eHTaIHs peaknuif, paccTaBiIATh  cTeneHu|P. BeiaBuraTh rumoTessl, IIIaHUPOBATH CBOIO JIESITENBHOCTD,
OKHCIICHHS, K03(h(DUIIMEHTHI | HAXOAUTD aJITOPUTM BBITIOJIHEHNUS TTOCTABJICHHON 3a/1a91
METOJIOM 3JIEKTPOHHOTO OaaHca; JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOLIECHUS K yueoe.
60 (4) |KoutpoanHast Yuyennk  Hayumrces  pasziamuath|I1. BiageTs ocHOBaMH CaMOKOHTPOIISA, CAMOOLICHKH.
padora Ned BelmecTsa ¢ pasHeiMu  tunamu| K.
VIH MBIy aTbHbIC XMMHUYECKOH  CBs3M,  ompenensits | P. HpI/IHI/IUMaTL peIlIeHHE OCYIECTBIATh OCO3HaHHBIH BEIOOD
CTCTICHH OKHCJICHUS D3JIEMCHTOB W |B YYeOHOH M MMO3HABATEIFHON ACATEIEHOCTH. 18.04
KapTOYKH - 3a7aHusI
cocTaBisiATh  (opMynsl 1o  HuM;|JI. PasBuTHE OTBETCTBEHHOTO OTHOIICHHS K yueoe.
pacctaBiiaTh  kooduumMeHTHl B
ypaBHeHHsx OBP.
Tema 3. Bopopoa, poxaaronuii Boay ¥ 3Hepruio — 3 yaca.
61 (1) |Bomopom — smeMeHT JeMoHcTpanuu: | Y4YeHHK HAYYHTCS [OTydaTh II. YMmeTh HaOMIOAaTh MPEBpAICHUsT M3yYaeMbIX BeIecTs, |http://scho
U TIPOCTOE BEILIECTRBO. 1.ITony4yenue BOJIOPOZI. OIMCHIBATH CBOMCTBA BEHIECTB B XOJ€ JEMOHCTPAIIMOHHOTO |0l-
Tonyuenwue BOJIOpPOIA 9KCIIEPUMEHTA; PACIIO3HABATE OMBITHBEIM MyTeM Bogopoaa. |collection,
BOJIOpOJIA. B JIaOOpaTOpUH; K. Otobpaxkare B peuu (omucanue, oObsicHeHue)|edu.ru 23.04
2. Jlerxocts COJIEp>KaHUE COBEPIIAEMbIX JEHCTBUI '
BOJIOPO/IA; P. BeiiBurats runoressl, IIIaHUPOBATh CBOO JESTEILHOCTD,
3. Topenne HaXOJUTh aJITOPUTM BBITTOJHEHHSI TOCTABICHHOH 3aja4un
BOJIOPOJIA; JI. Pa3BuTHE OTBETCTBEHHOI'O OTHOLIEHUS K yueoe.
62 (2) |[CgoiictBa BOHOpOIA. JeMoncTpanus: Yyenuk  Hayumrcess  oObscHATh|Il yMmeTh onmchiBaTh CBoiicTBa BeliecTB B Xone xuM.|http://scho
Bopa. BOCCTaHOBJIEHUE (bu3HUECKHE ¥ XUMHYECKHUE CBOMCTBA |IKCIIEPUMENTA, cobmoaaTh rpaBuiia TEXHHKH |0l-
MEIu U3 €€ OKCUuaa BOJIOPOJIa; CTPOCHHE H CBOMCTBA 0e30I1acHOCTH. 3HaHHUE (1)I/I3I/I‘-IeCKI/IX M XUMHUYECKHUX CBOMCTB CO”eCtion,
B TOKE BOXOPOZA.  |ponipr, KauecTBeHHble peakumm Ha|BOAOPOZA M BOIBI COCTABIATL —yPaBHCHNA peakrmii, |edu.ru
ra3006pasHbIe BerecTpa, | XAPAKTEPH3YIOMIMX XHMHYECKHE CBOCTBA BOIOPOIa, 25.04
BOCCTAHOBHTE TBHBIE P — K. ®opmupoBanne u pa3BUTHE KOMIETEHTHOCTH B 00JIaCTH
N HCIIONIb30BaHUS nH(pOPMAIMOHHO-KOMMYHHKAI[HOHHBIX
BOJIOPO/Ia. OKUCIUTENBHBIE CBOICTBA .
TEXHOJIOTHH.

BOJOpPO/A.

JI. Pa3BuTHEe OTBETCTBEHHOI'O OTHOIICHUS K yqe6e.




63 (3) |IIpaxkTHueckast JlaGopaTtopHoe Yuenuk  HayuuTes  Habmomath|Il. YMeHue HaGm0OMaTh MPEBPAIICHNS H3yYaeMbIX BellecTs, |http://chem
pa6ora Ne 7 o0opyznoBaHue NPEBPAILICHNS] M3y4acMBIX BCIICCTB, |OMHCHIBATH CBONCTBA BEIIECTB B XOJE ACMOHCTPALIMOHHOIO |.KM.ru
«IMonyuyenue OIMCHIBATh CBOMCTBA BEIIECTB B XO/€ |1 Ta00PaTOPHOTO SKCIICPHMEHTA.

BOJIOpOAA 7} JI€MOHCTPALIOHHOTO v |3HaHue (QU3MIECKUX W XUMHYECKHX CBOMCTBA BOXOPOAA U

H3y4yeHue ero 11abopaToOpPHOTO 9KCIIEPUMEHTA, | CIIOCOOBI €T0 MONYISHUS;

CBOICTBY. OPUMEHSTH IIOJIyYCHHBIC 3HAHUS IIPH |yMCHHE IMONy4aTh, COOHpaTh BONOPOA H pAaclO3HABaTh

MPOBEICHUH KCIICPUMEHTA. ONBITHBIM ~ MyTeM  BOAOpPOAa,  cobifomas — IpaBHia 30.04
0e30macHOr0 00paIleHHS C BEIECTBAMU; ‘
COCTaBIISITh YPABHCHHUSI XUMHYECKHX PEaKLUi
K. cTpouTh MO3UTHBHBIC OTHOIICHUS B MpOLecce yIeOHOH 1
M03HABATENbHOH AEATEIbHOCTH.
P. OcyuiecTBisiTh KOHTPOJb CBOCH [ICATCIBHOCTH IS
JIOCTH)KCHUS Pe3yJIbTaTa
JI. ®opMHpOBaTh OCHOBBI 3KOJOTHUYECKON KYJIbTYPbI
| Tema Ne 12. T'ajiorensl — 5 yacoB

64 (1) |XapakTepucTHKa JlaGoparopHble YyeHuk  Hay4dyuTcss  OOBSCHATH http://scho
rajoreHoB ONBITHI: 9JIEKTPOHHOC  CTPOCHHE  aTOMOB . ol-

I, Pacnosnasamie|ranorerios.  Cromern  oKieToRI II. YmeHue Has3biBaTh W XapaKTepH30BaTh  CBOHCTBA| . 1o oo
COMSHON  KHCTOTEL MexaHmM' . n raloreHoB,  XJIOPO-  BOJOPOAA,  COJNSHOW  KHCIIOTHI. 4‘e du.ru
XTOHIOB, p JICKY | Mcnonb3osath SHAHWUS JUTS COCTABIICHHS XapaKTEPHCTHRH| =~
6poMHIOB, raJIorcHoB, (1’1’13{1‘1601(1’16 CBOUCTBA. | ecTECTBEHHOTO CEMENCTBA raJOT€HOB. §
HOIOB: W3meHenne CBOWCTB TajoreHoB B|P. Mcmons3yroT MOUCK H€O6VXOL[I/IMOI/I nHpOpMaIU A
rpymie. ["ajoreHnsl — oKucIuTENN. BBINOJIHEHHS y4eOHBIX 3a/laHUi C MCIIOJIb30BaHUEM yueOHOM 07.05

JdeMoHcTpanuu [ —
PacnoznaBanue

. CpaBHeHue, COIIOCTaBJICHUE, KIaccuuKaIus,
COCMMHCHUI XJI0pa.
3HAKOMCTEO ¢ PaHXKXUPOBaHUC O6'I)CKTOB o OJHOMY WU HCECKOJIbKUM

[PE/JI0KEHHBIM OCHOBAHUSM, KPHTEPUSIM

(1)“331 HeCKIMH JI. Pa3BuTHe OTBETCTBEHHOI'O OTHOLICHUS K y4ele.
CBOWCTBaMH
raJoreHoB

65 (2) |Dm3mueckue u JlaGoparopubie |YdeHnk Hayuutcs moHmMath u|Il. ymers wucmomb3oBaTh 3HaHWMS Il cocraBieHws | http://scho
XAMUYECKHE ONBITHI: OOBACHATL  IleNHBIE PEaKluM C|XapaKTePHCTHKH ECTECTBEHHOIO CEMeHCTBa TaloreHos, |ol-

CBOWCTBA raJoreHOB 1. Pacro3HaBaHue |yyacTieM ranoreHos; HaOJIOaTh NPEBpAICHNs W3YYaeMbIX BEIIECCTB, OMHCHIBATH |Collection,
COJITHOM KHCJIOTHI, CBOMCTBA rajJlOT€HOB edu.ru
XJIOPUJIOB, K. ymeHue opraHu30BbIBaTh y4eOHOE COTPYAHHYECTBO H
6pOMI/II[OB, COBMCCTHYIO JACATCIBHOCTHL C YUYUTCJIIEM U CBEPCTHUKAMU,
HOJIUJIOB; paboTaTh HHAUBUAYAIHHO U B TPy 12.05
JdeMoHCcTpauuu P. Omnpenenenne anexkBaTHBIX CIIOCOOOB PEIICHUS yueOHOM '
PacnoznaBanue 3a/la4yd Ha OCHOBE 3aJlaHHBIX alnroputmoB. JI. opMupoBarts

COCIITHEHUH XJIopa.
3HaKOMCTBO C
(busnaeckuMu
CBOMCTBAMH
rajoreHoB

OTBCTCTBCHHOI'O OTHOIICHHUS K yqe6e
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66 (3) |Xmoposomopo. JlaGoparopHbie Y4yeHnK HAy4UUTCsl TOHUMATh II. Ymerp HaseiBaTh | XapaKTepm3oBaTh cBoiicTsa|http://scho
CoJsiHas KMCIIOTA. ONbITHI: CIIOCcOObI TIOTyYeH e U CBOHCTBA TaJIOTeHOB, XJIOPO- BOJOPO.a, COJSTHOM KHUCIIOTEL. ol-

Xtopu sl 1. Pacmo3HaBaHue |consnoii kucorer. CBONHCTBA Wcnons30BaTh 3HAHHS I COCTaBJIEHHMs XapakrepucTuku |collection,
COJISAHOH ~ KHCIOTBL, | x jopoBogopoaa. KauecTBeHHas €CTECTBEHHOTO CEMEMCTBA I'aJIOTCHOB. edu.ru
XJIOPUJIOB, PeaKiys Ha CONSHYIO KHCIOTY U ee P. Hcmoms3yroT MOMCK HEOOXOOUMOH HMH(pOpMAIIH IS
OpoMHIOB, COJTHL BEITIOJTHEHNSI YI€OHBIX 33JaHHH C UCTIONB30BaHIEM y4eOHOM
HOJIU]IOB; JIUTEPATYPBL 14.05
JleMoHCTpauu CpaBHenue, COMOCTaBICHHE, KIaccupHuKams,
Pacmo3naBanue paHXHpPOBaHHE OOBEKTOB MO OJHOMY HIJIH HECKOJbKUM
COCMHCHUI XJI0pa. MPEUIOKEHHBIM OCHOBAHHUSIM, KPUTEPUAM
3HAKOMCTBO C JI. Pa3zBuTie OTBETCTBEHHOTO OTHOLICHHS K y4eoe.

(busnvueckuMu
CBOWCTBAMH
raJOreHoB,

67 (4) [IIpakTuueckas JlaGoparopHoe VYuennxk  Hayuurcss  HaGmrogats|Il. YMeHue Habmoqate mpeBpalleHHs H3y4aeMbIX Bemiects, http://chem
pa6ora Ne 8 obopynoBaHue NpEeBpalicHHs] M3Y4aeMBIX BEIIECTB, |ONHCHIBATH CBOMCTBA BELIECTB B XOJAE JEMOHCTPAIMOHHOTO | .KMm.ru
«[lomy4yeHue OIMMCHIBATh CBOWCTBA BEILECTB B XOJC|H J1a0OPAaTOPHOTO OKCICPHUMEHTa, COONIOAas MpaBHia
COJITHOW KHCIIOTHI H JIEMOHCTPaLHOHHOTO 1| 6e30macHOro o0OpanieHus ¢ BELeCTBAMU;

OTIBITHI C HEW» 1abopaToOpHOTO IKCIIEPUMEHTA, | COCTABIIATH YPAaBHCHUS] XUMHYCCKHX PEaKLUH 19.05

MPUMEHSATH NoTyYeHHble 3HaHus 1pH | K. cTpouTh MO3UTHBHBIE OTHOLICHUS B Ipoliecce YueOHOU U '
MPOBCACHUMN SKCIICPUMEHTA. MO03HAaBAaTEILHOMN JACATCIBbHOCTH.

P. OcymuiecTBiasTh KOHTPONIb CBOCH EATENbHOCTH st

JIOCTIDKCHHS pe3ysbTaTa

JI. ®opMHpOBaTh OCHOBBI 3KOJOTHYECKON KYJIBTYPhI

68 (5) |O6oOIeHue 3HAHMIA Kaprouku —|Yuennk  HayuutTcs  BeIMouHATH(II. YMeTp Ha3pBaTh M XapakTepu3oBaThb CBOMCTBa

o teMam 11 u 12 3a/laHs, TECTOBBIE |HHIMBHIYAJIbHBIE 3a/1aHus. | TaJIOTEHOB, XJIOPOBOAOPOAA, COJITHON KUCIIOTHI.
BOTPOCHI, OCyIIeCTBISTS  CaMONPOBEpKy — Ha |VICTIONB30BaTh 3HAHMS JUIA COCTABIEHHs XapaKTEPHCTHKA
Hpe3eHTaIHsA ocHOBE 0606mIeHHs  HHbOpMaIyy, | SCTECTBEHHOTO CEMEHCTBA ralOreHOB.
3aIHCHIBATE YPABHEHHS XHMHHUECKHX K. Ortobpaxats B peun (ommcaHue, OOBSICHEHUE) 21.05

peaKIuif, paccTaBiATh  CTEHECHU
OKHUCJICHUS, KO3 PHUINEHTHI
METOJIOM 3JIEKTPOHHOTO OanaHca;

COJIEp>KaHUE COBEPIIAEMbIX JEHCTBUI

P. BoaBurate runoTesbl, JIaHUPOBATH CBOIO JIESTEIBHOCTD,
HaXOJIUTh AJITOPUTM BBITIOJIHEHUS TOCTaBJICHHOM 3aa4K

JI. Pa3BuTHE OTBETCTBEHHOT'O OTHONIEHHS K yueOe.
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I'paduk
KOHTpOTBHBIX U MPaKTHYECKUX paboT
Ha 2023 — 2024 y4eOHbIii ron

MpEeaAMET XUMUA

KJ1accC

8

yuutenab Koponesa O.B.

Ne Bua paGorsl Jgara
n/n IJIaH daxr
1 IIpakTnyeckass padora Ne 1 «lIpuemsr oOpamenuss c | 11.09
71a00paTOPHBIM 000PYI0BAaHHEM)
2 KonTposbHasi padora Ne 1 09.11
3 IIpakTnyeckass padora Ne 2 ««Oumctka 3arpsisHeHHoit | 23.11
MOBAPEHHOM COMM»»
4 IpakTuyeckas padora Ne 3 ««PacTBOpUMOCTb BEIIECTB»» 30.11
5 IIpakTuyeckass padora Ne 4 «IIpurortosinenune pactBopa | 07.12
caxapa C 3aJaHHOM MacCcOBOW JIOJIEd PaCTBOPEHHOTO
BEIIIECTBA.»
6 IIpome:KyTOYHBIN KOHTPOJIb 3HAHMIA 19.12
7 IIpakTnyeckass padora NoS. «llomydyenume xucimopoma u | 21.12
W3yYEHUE ET0 CBOMCTB)»
8 KonTpoJubnas padora Ne2 09.01
9 IpakTuyeckas padora Ne6. «lccnenoBanue cBoiictB | 20.02
OKCH/JIOB, KUCJIOT U OCHOBAHU.
10 | Konrpoannasi padora Ne3. 22.02
11 | UroroBasi KOHTpPOJILHAsI padoTa 3a roa 04.04
12 | KourpoabHasi pagora Ned 18.04
13 | IpakTnueckas padora Ne7. «llomyduenme Bomopoma u | 30.04
M3YyYECHHUE ETO CBOMCTBY.
14 | IlpakTnyeckasi padora Ne8. «Ilonydyenue consHot kucnotel | 19.05
Y OTBITHI C HEN»




YYEBHO-METOAUYECKOE OBECIHHEYEHUE NPOI'PAMMOBI
Y4eOHuK:
®denepanbHbIi TOCYIapCTBEHHBIA 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHUs
(2010r) — M.: IIpoceemenue, 2011. — (CranmapTsl BTOPOTO TTOKOJICHHS ).
Kyszuenosa H.E, I'apa H.H. «Xumus 8 kmace» M3narensckuii ieHTp «Berrana-I'pad» @enepaabHOro
nepeyns yueoHukoB( np. Munoopuayku Poccuu ot 19.12.2012 Nel1067)

JlonmoaHuTE/IbHBIE TOCOOUA:

e Tapa H.H. Xumus. [IpoBepounbie 1 KOHTPOJIbHBIE pabOThI K yueOHHUKY «Xumus. § kiaccy H.E.
Kysnenoroii, U.M. Tutosoii , H.H. I'aper: 8 kimacc: metoanueckoe nocooue/ H.H. M'apa — M..:
Benrana — I'pad, 2018.

e H.E. Ky3nenosa, A.H. JIeBkuH. 3aa4HKUK 110 XUMUH § KJIAcC. (IS ydaluxcst
o0meobpazoBatenbHbIX Yupexaenuii)/ M. Benrana — I'pad, 2017.

e AxmeroB M.A. Xumus: 8 kinacc: metoanueckoe mocooue/ M.A.Axmeros, H.E. T'apa. — M.:
Bentana — I'pad, 2014

JJIeKTPOHHbIE 00pa3oBaTe/IbHbIE pecypchl

1. MynsTUMEIHIAHBIE TIPE3CHTAIIUH 110 BCEM TEMaM ITPOTPAMMEI JIJISl COMTPOBOXKICHUS YPOKOB.
2. Monynu 3neKTpOHHBIX 00pazoBaTenbHbIX pecypcoB «Xumus» (http:/fcior.edu.ru)

3. Marepuanbl eTMHOHN KOJUICKITUU [U(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
(http://school/collection.edu.ru)
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