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IHosicHuTE/IbHAA 3aAIIMCKA.

AnantupoBaHHas pabodas mporpamma y4eOHOTo rpeaMera «XuMus» BapuanTa 7.1 mist odyqaromuxcs 8-9 kiacca ¢ 3aepiKKOH IICUXUIECKOTO Pa3BUTHS

pa3pabotana c¢ yuerom pekomenaanuii [IMIIk cocTaBieHHBIX MO UTOraM MCUXOJIOr0-MEAUKO-TIEJarornueckoil auarnoctuku odyuatomuxcs ¢ OB3 (rpynmst
3I1IP). IIporpamma conepxkut nuddepeHirpoBanHbie TpeOOBaHMS K pe3ysibTaTaM OCBOCHHS U yCJIOBHs €€ pealn3aluu, 00ecledrBaroiie yI0BIeTBOPEHNE
00pa30BaTeIbHBIX TOTPEOHOCTEH, YIalTUXCs ¢ 3a/ICPKKON TICUXUYECKOTO PA3BUTHSI.

HopmaTtuBHo-nnpaBoBasi 6a3a:

Pabouas mporpamma ydeOHOro mpeamera «Xumus» s 8-9 kiacca paspaborana Ha ocHoBe TpeboBanuit ®I'OC ocHOBHOTO 00IIEro 00pa3zoBaHUS

CICAYIOIINUX HOpMamu6HblX 00Kymenm03:

®enepanbHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit @enepaunmn» ot 29.12.2012 Ne 273-03 (penakuust ot 02.06.2016, ¢ u3M. U A0M., BCTYI. B
cuny ¢ 01.07.2016);

®DenepallbHOTO TOCYJApPCTBEHHOTO 00Pa30BaTENBbHOTO CTaHIapTa OCHOBHOTO 00IIero oOpa3oBaHMs, YTBEPXKIACHHOIO MPHUKAa30M MHHHCTEPCTBOM
obpazoBanust Hayku P® 17 nexabps 2010 roga Ne 1897, 3apeructpuposan B Muntocte Poccun 01.02.2011 Ne 19644, ¢ u3amMeHeHUsIMU, BHECEHH BIMU
nprKa3aMu: puka3 MuHuCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit @enepannu ot 29 nexkadbps 2014 r. Ne 1644 «O BHeceHnn u3meHnenmit B [Ipukas
MunucrepctBa oOpa3oBanuss U Hayku PD 17 nexabps 2010 r. Ne 1897 «OO6 yrBepxaeHuu (eaepajbHOro rocyaapcTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOT'O 00OIIEro 00pa3oBaHUsY;

npuka3z Munobpuayku Poccunm ot 31.12.2015 Nel577 "O BHeceHuu u3MeHEHUN B (eaepalibHbI TOCYIapCTBEHHBIM 0Opa30BaTENIbHBIA CTaHIAPT
OCHOBHOTO 00111eT0 00pa30BaHusl, yTBEPKICHHBIN MTPUKa30M MUHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit ®denepanuu ot 17 nexadps 2010 r. No
1897" (Baperucrpuposano B Muntocte Poccun 02.02.2016 N 40937).

MPUMEPHOM OCHOBHON 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00miero oOpa3zoBanusi (0J00peHHON pemeHreM ¢eaeparbHOro y4eOHOo-
METOJIUYECKOr0 00beAnHeHHss Mo o0memMy oOpasoBanuto, mpotokon ot 08.04.2015 Ne 1/15 pasmeméHHoil B peecTpe MPUMEPHBIX OCHOBHBIX
001eo0pa3oBaTenbHBIX porpaMM MuHUCTEpCTBa 00pa3oBanus 1 Hayku Poccuiickort ®exneparuu (http://fgosreestr.ru); - dynnamenTanpHOro sigpa
conepskanus obmiero oopazosanus. - M. «IIpocsemenue» 2010r.;

Konnenuuu 1yXxoBHO-HPaBCTBEHHOT'O PA3BUTHS M BOCIUTAHUS JIMYHOCTH rpaxkaannHa Poccun. — M.: [Ipocsemienne, 2009r.;

npukaza MunucrepcTBa oOpazoBanus U Hayku Poccutickort @enepamuu ot 25.12.2018 Ne345 «O06 yTBepxkaeHNH deaepabHOTO MepedyHs yueOHUKOB,
PEKOMEHIYEMBIX K HCITOJIb30BAHUIO MTPH peasn3alliy UMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTeIbHBIX IPOrpaMM HayalbHOIO OOLIETo,
OCHOBHOT'O 0011Iero, cpeHero ooiiero 00pa3oBaHus» ¢ BHECEHHBIMU H3MEHEHUSMHU.

noctaHoBJeHus [ TaBHOrO rocynapcTBeHHOro caHUTapHOro Bpaua Poccuiickoit ®denepanun «O0 yrBepxnenun CanlluH 2.4.2.2821-10 «CanurtapHo-
SIUJIEMUOJIOTHYECKE TPEOOBaHUSI K YCIOBUSAM W OpraHuM3aluu oO0y4deHus B 001eoOpa3oBaTebHBIX yupexacHusx» ot 29.12.2010 Ne 189
(3apeructpupoBannoro B Munrocre Poccuiickoit @eneparm 03.03.2011 Ne 19993);


http://fgosreestr.ru/
http://fgosreestr.ru/

® [I0CTaHOBJICHUS ['J1aBHOTO TocyAapCTBEHHOro canuTapHoro Bpada Poccuiickoit ®denepamuu ot 24.11.2015 Ne 81 "O BHecenun msmenenui Ne 3 B
CanlluH 2.4.2.2821-10 "CanuTapHO31HIEMUOJIOTHYECKUE TPEOOBAHNUS K YCIOBUSAM M OpraHU3alui 00ydeHUs, CoJlepKaHus B 00111e00pa30BaTeIbHBIX
opranm3auusx" (3apeructpupoBaHuoro B Muntocre Poccun 18.12.2015 Ne 40154);

e Xwumus. [Ipumepnusie paboune nporpammsl. [Ipenmernas muaus yaeonukos O.C. IN'abpuensina, M.I'. Octpoymona, C.A. Cnagkosa. 8 — 9
KJIacchl: yue0. mocodue st odmieoopasosar. opranusaiuii / O.C. I'abpuensn, C.A. Crankos. — M.: IIpocBenienune, 2021.

e Vueonoro mana MKOY 3umnsiikas COIL

e OcHOBHOI 00pa3oBaTEeNBHOMN ITPOrpaMMoit cpemHero odmiero oopazosanus MKOY 3umusikas COILI ;

B cucreme mkonbHOr0 00pa3oBaHMUS XUMHUS SIBISETCS HE TOJBKO MPEIMETOM W3YUEHHS, HO U CPEICTBOM OOYYEHUS, ONMPEEISIONINM YCIEIIHOCTh B
OBJIa/ICHUU BCEMU ILKOJIBHBIMU IIPEMETaMH U Ka4yecTBO 00pa30BaHus B 11eJIOM. XUMHUS B OCHOBHOM LIKOJIE N3Yy4aeTcsl Ha YPOBHE PACCMOTPEHUS (PU3NUECKUX
Y XUMUYECKUX ABJICHUH MPUPObI, 3HAKOMCTBA C OCHOBHBIMM 3aKOHAMU XMMHH U IPUMEHEHUEM 3TUX 3aKOHOB B IIOBCEHEBHOM *U3HU. [Iporpamma obnagaer
MHCTpyMeHTapueM Juis pa3Butus Y'Y ]I, B pesynpraTe n3ydeHus XMMUH NOJIy4aT JajibHENIIee pa3BUTHE JIMYHOCTHBIE, IPeMeTHbIe H MeTalnpeJIMeTHbIe
pe3yabTarhl (peryisiTiBHble, KOMMYHUKATHBHbIC U NI03HABaTe/IbHbIE YHHBepcaabHbIe yueOHbIe qeiicTBUA 1 UK T-koMneTeHTHOCTH 00y4arommxcs),
COCTABJIAIOLIME MICUXOJIOTO-NE€AArOrMUECKYI0 U MHCTPYMEHTAJIbHYI0 OCHOBBI (DOPMHPOBAHUS CIOCOOHOCTH M TOTOBHOCTH K OCBOEHHUIO CHCTEMAaTHYECKHX
3HaHUM, UX CaMOCTOSTEIILHOMY IONOJIHEHUIO, NEPEHOCY U HHTErpaluM; CHOCOOHOCTH K COTPYIHMYECTBY M KOMMYHHUKALMH, PELICHUIO JUYHOCTHO M
COLIMAJIbHO 3HAYUMBIX MPOOJIEM U BOIUIOLIEHUIO PEIICHUH B IPAKTHUKY; CIIOCOOHOCTU K CAMOOPTraHU3allii, CAMOPETYJIALNUN U PEPIIEKCHH.

B ocHOBY Kypca I0JI0KeHBI CJIEAYIOIINe HICH:

e MaTepHalbHOE €IMHCTBO M B3aMMOCBSI3b OOBEKTOB U SIBJIEHUH MTPUPOJIBI;

e Be/ylIas poJib TEOPETUUECKUX 3HAHUH [ OOBSICHEHUS U IIPOTHO3UPOBAHUS XUMHUECKUX SIBJICHUH, OIIEHKH X MPAaKTUYECKOM 3HAYMMOCTH;

® B3aUMOCBS3b KAUECTBEHHON M KOJMYECTBEHHOM CTOPOH XMMHYECKUX 00BEKTOB MaTEPUATILHOTO MUPA;

® pa3BUTHE XMMHUYECKON HAayKH U MPOU3BOJCTBO XMMHUECKHUX BEILIECTB M MaTEpHUaOB JUIs YIOBJIETBOPEHHUS HACYIIHBIX NMOTPEOHOCTEHN yenoBeKa U
oOuiecTBa, pemeHus rio0aabHbIX MPOOJIEM COBPEMEHHOCTH; ® T€HETHUECKAasl CBSI3b MEX/y BELIECTBAMHU.

ITH HeH PeAIu3yTCs B Kypce XMMHH OCHOBHOM IIKOJIbI Iy TEM TOCTHAKECHHS CJICIYIOMX HeJIei:

* ¢opmuposanue y yqanmxcs XuMHUUECKOW KapTUHBI MUPA KaK OPraHMYECKOM YacTH €ro IeIOCTHONW €CTeCTBEHHOHAYUYHOW KapTHHBI,
®  pazeumue MO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH, yUaluxcst B Ipoliecce U3y4eHUs: UMM XUMUYECKON HayKH U
e€ BKJIaZa B COBPEMEHHBIN HAyYHO-TEXHMYECKUH Mporpecc; (OpMHUpOBaHUE BaXKHEMIINX JIOTMYECKHUX OINepaluil MbIIUIeHUs (aHAlIU3, CHHTE3,

000011eHIe, KOHKPETHU3AIMs, CPAaBHEHHUE U JIp.) B MPOIECCe MO3HAHUS CHCTEMbl BAXKHEHIINX TOHITHI, 3aKOHOB W TEOPUH O COCTaBe, CTPOCHUH U
CBOMCTBAaX XUMHUYECKUX BEIIECTB;

e gocnumanue YOXKIEHHOCTH B TOM, YTO NMPHMEHEHHUE IOJYYECHHBIX 3HAHWH M YMEHHUH IO XMMHUH SBISETCS OOBEKTHBHOM HEOOXOJMMOCTBIO IS
Oe30macHOi paboTHI C BEIIECTBAMH U MaTepHajaMH B OBITY M Ha TIPOU3BOJICTBE;



®  npoekmuposaHue u peanruzayusi BHITYCKHUKAMH OCHOBHOM IIMKOJIBI JIMYHOW 0Opa30BaTEIbHON TPACKTOPHUHU: BBIOOP Mpoduis o0ydeHHUs B cTapliei
IIKOJIE WK TTPO(ECCHOHATILHOTO 00pa30BaTEIbHOTO YUPEIKICHNUS,

® o0s1adeHuUe KII04e8biMuU KoMnemenyusmu. yaeOHO-TI03HABATEIIbHBIMU, HH(OPMAITMOHHBIMU, IEHHOCTHOCMBICIIOBBIMY, KOMMYHHUKATHBHBIMH.

JocTHkeHne 3TUX LeJlel o0ecneynBaeTcsi pelieHneM 3a/1a4:

® [I03HAKOMHUTH YYAIIUXCS C METOJIOM HAyYHOTO MIO3HAHUS U METOJIaMH UCCIICAOBAHMUS XUMHUYECKUX SBICHUHN PUPOJIBI;

e chopMHUPOBATh y YYAIIUXCS YMEHHS HAOMIOAATh XMMUYECKHUE SBJICHUS M BBIOIHATH OMBITHI, JJAOOpAaTOPHBIE pabOTHI, pemaTh SKCIIEPUMEHTATbHBIE
3a[a4d MPUMEHSAEMBIX B MPAKTUYECKOH JKU3HHU; * IOMOYb OBJIAJICHUIO YYAIIMMUCS TAKUMH OOIIEHAYYHBIMH TOHSATHAMH, KaK MPHPOTHOE SBICHHUE,
npo0iieMa, TUIoTe3a, TEOPETUUECKHI BBIBO, PE3yJIbTaT SKCIEPUMEHTAIBHON MPOBEPKU;

e mpoaymarb paboTy JUIsl IOHUMAHUS YYaIlUMHUCS OTJIMYMIA HAyYHBIX JAHHBIX OT HENPOBEPEHHON MH(OPMAIINH, IEHHOCTH HAYKH JUISl YAOBIECTBOPEHU S
OBITOBBIX, IPOU3BOJICTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEH UeIOBEKa;

e (QopmupoBaTh yMEHUS ApTyMEHTUPOBAHO OOOCHOBBIBATH U OTCTAWBATh BHICKA3aHHOE CYXJICHHE, OLIEHUBATh U IPUHUMATh CY)KJIEHUS IPYTHUX;

® pa3BHBaThb YMEHHS CaMOCTOATEIHLHO U MOTHBHPOBAHHO OPraHM30BHIBATH CBOIO MO3HABATENIBHYIO ACSITENBHOCTHh (OT MOCTAHOBKU IO MONYyYEHHUS H
OIICHKH pe3yibTaTa);

® TIPOAOIDKUTH (POPMUPOBAHHE YMEHHSI BECTH MOMCK HH(pOpMauy 1 paboTath ¢ HEll;

® pa3BUBATh yMEHHUE JIOTUYECKOTO, 3HAKOBO-CUMBOJIUYECKOTO U aITOPUTMUYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOpaKEHUS, IPEACTABICHUN O
KOMITBIOTEPHOM IPAMOTHOCTH;

® BOCIHTHIBATH YOEXKICHHOCTh B TO3WTHBHOM POJIM XMMHU B JKH3HH COBPEMEHHOTO OOINECTBa, MOHMMAaHHWE IEPCIEKTUB PAa3BUTHUS JHEPrEeTHKH,
TPaHCHOPTA, CPEACTB CBS3U U JIp.;

® pa3BUBaTh yMEHHUS INPHMEHATH IIOJIyYCHHBIE 3HAHWUS M yMEHHUS JUIs O€30MacHOTO HWCIOJBh30BAHUS BEIIECTB B OBITY, CEIBCKOM XO3SICTBE H
NIPOM3BOJICTBE, PEIICHUS NMPAKTUYECKUX 3a7ad B IOBCETHEBHOW KHU3HH, NPENYNPESKICHUS SBICHHH, HAHOCAIIMX BPEI 3I0POBBIO UYEIOBEKa W
OKpYKarolllen cpee.

Koppekuuonnsie 3axauu:

® TPEIOCTaBUTHh BO3MOKHOCTh YUCHUKY OBIIIETh 0a30BBIM COJIEpKaHUEM 00YYEHUS, MOBBIIIATH MOTHBAIIHIO K 00yICHHIO;

®  C03/1aTh YCJIOBHS JUIS Pa3BUTHS Y4Yalllerocsi B CBOEM MEPCOHAIBHOM TEMIIE, UCXO/I M3 €ro 00pa3oBaTeIbHBIX CIOCOOHOCTEN U MHTEPECOB;

® Da3BUTHh MBINUICHHUE, MTaMATh, BHUMaHUE, BOCIIPUATHE Yepe3 WHIAMBHIYaJIbHBIN Pa3IaTOYHBIA MaTepHall; * OCYHIECTBISITh KOPPEKIMIO HapyIICHUN
YCTHOM peyH, KOPPEKIUIO U MPOPUIAKTUKY HApYILIEHUH YTEHUS ¥ TUChMA;

® pa3BUBaTh CO3HATEIbHOE HCIOJIB30BAHUE SI3BIKOBBIX CPEJCTB B PA3IMUYHBIX KOMMYHHMKATHBHBIX CHUTYallMSX C IEJBI0 peaju3alliy IOJHOLIEHHBIX
COLIMAJIbHBIX KOHTAKTOB C OKPYKaIOIIUMHU;

e oOecrneunBaTh 00yUaAIOMIEMYCS YCIIEX B PA3IMYHBIX BHAX JESTEIHHOCTH C IENBI0 IPEAYIPEkKICHUS HETaTUBHOTO OTHOIIEHHS K yuéoe.

Pabouas mporpamma ydeGHOTO mpeamera «XUMUs» pa3paboTaHa Ha OCHOBE NMPHUMEPHOM pabouel mporpammsl Ilpeamernas nuaus yue6Hukos O.C.
["abpuensua, N.I'. OctpoymoBa, C.A. CnagkoBa. 8-9 kmaccel: yue6. [locodue mis obmeodpazoBat. opranuzanuii / O.C. 'abpuensu, C.A. Cnaakos. - M.:
[Tpoceemenue, 2021 1. ¢ yueTOM IUTAHUPYEMBIX K UCTIOJIb30BAaHUIO YI€OHO-METOIMUYECKIX KOMIUIEKCOB:



v Y4eOHUKH:
1. Xumus. 8 knacc : yueOHHK yueO. s obmeoodpaszosar. opranuzaiuii/ O.C. I'abpuensn, U.I'. Octpoymos, C.A.
Cnankos. -- M.: IIpocseuienue, 2021.

2. Xwumwms. 9 knace: yueOHUK Aiist obmeoopaszosar. opranm3zanuii / O.C. ['abpuensu, U.I'. Octpoymos, C.A.
Cnankos. -- M.: [Ipocsemienue, 2022.

v JIMIaKTHYECKHe MATEPHAJIbI:
3. Ilpumepnas ocHOBHasi 0Opa3oBaTeIbHasi IpOrpaMMa OCHOBHOT'O 00111ero 00pa3oBaHus, 0400peHHas pelieHneM (erepaibHOro HayuHO-METOAUYECKOTO

o0beuHeHHs 110 001IeMy 00pa3oBanuio (mpotokos oT 08 amperns 2015r., Ne 1/15.).

4. TIporpamma kypca xumuu ais 8 - 9 kiaccoB oOrieoOpazoBarenbHbIX yupexaenuii (aBtopsl O.C. I'abpuensn, C.A. Cnankos).
KoHTposbHbBIE B caMOCTOSTEbHBIC paboThI 10 xuMuH: 8 Kiaacc: K yueonuky O.C. ['abpuensna «Xumus. 8 kinaccy» / H.C. I1aBnosa.

o

6. KoHTposbHbIe U caMOCTOsATEbHBIC Pa0OThI 10 Xumuu: 9 kinace: k yueonuky O.C. ['aOpuensna «Xumust. 8 kiaacey. PI'OC (k HoBomy yuebnuky) / H.C.
ITaBmoBa.

7. KoHuTponbHO-u3MepuTenbHbie Matepuaibl. Xumus. 9 kiace / Coct. E.H. CtpenbHukoBa.

8. Jlmarnoctuueckue pabotsl. K yueobnuky O.C. I'abpuensna. 8 kimacc. ®I'OC. Mocksa. [[poda.

9. Temaruueckoe u noypouyHoe mianuposanue. 8, 9 knaccel. ABtop: O.C. I'abpuensn N.I'. Octpoymos, C.A. Cnajkos.

Bbi0op aBTOpCKOil mporpamMmbl Ui pa3padoTku padodeii mporpamMMbl 00ycJI0BJIEH T€M, YTO JIaHHAs MPOrpaMMa CO3/1aHa B COOTBETCTBUM C
«O0s13aTeTbHBIM MUHUMYMOM COJIEP>KaHUsI OCHOBHOTO 00111ero 00pa3oBaHus 1o XuMUn». B Hell npeacTaBieHo pa3BEPHYTOE yueOHOE Coiep)KaHue TIPeIMETa,
IPUMEPHOE KOJIMYECTBO YaCOB Ha U3yYEHHE OCHOBHBIX pa3/ienoB Kypca. OTINUYUTEIbHON OCOOCHHOCTBIO JaHHOM IPOrpaMMBI SBIISETCS TO, UYTO B IIporpamMme
coOirofaeTcs MPeeMCTBEHHOCTh € JIFOOBIM KypcoM XuUMHH 8 - 9 kilacca, €€ OTIMYaeT MOJIHOTA MPEICTABICHUS COJAEPKaHUS M JIOCTYMHOCTh M3JI0XKEHUS
MmarepHaa.

[Tporpamma OCHOBHOTO Kypca XMMHHU paccunuTana Ha 136 gacos, u3 pacuéra 34 yueOHBIX HEJENH, T.€. 2 yaca B HEJEITI0, HO MPOAOIDKUTEIFHOCTh Y4eOHOTO
rojia, Kak MpaBUJIO, OKa3bIBAETCS MEHbIIE HOPMAaTUBHOM.

H3menennsi, BHecéHHBbIe B aBTOPcKYI0 nporpammy O.C. ['abpuensiHa cBs3aHbl ¢ TEM, UTO aBTOPCKasi IporpamMma paccuntaHa Ha 68 yacoB u3 pacuéra 34
pabouux Henenb B 8§ m 9 kiaccax, B paboyeil mporpaMMe MpeaycMOTPEHO COKpallieHrne Ha 4 Jaca, T.K. MPOJIODKUTEIIEHOCTh yUeOHOTO rofa cocTaBiseT 34
HeJeNu:

8 Kiacc:

v YMEHBUIMIIOCH PE3EPBHOE BpeMs Ha | yac (BMecTO 3 4acoB, 3aIUIAHUPOBAHO 2 Yaca);

v B pasnene «PactBopenue. PactBopsl. CBOMCTBAa pacTBOPOB DJIEKTPOIMTOBY KOJMYECTBO YACOB YMEHBIIMIOCH HA 1 wac (BMecTo 19 yacos,
3aIIaHUPOBaHO 18 yacos).
9 kJjacc:

v/ yMeHBIIMIOCH pe3epBHOE BpeMs Ha 1 yac (BMecTo 3 4acoB, 3aITaHMPOBaHO 2 Yaca);

v' B pasneine «IIoBTOpeHHe XMMUYECKMX PEaKIUii» KOJIMIECTBO YaCOB YMEHBIIMIOCH Ha 1 yac (BMecTo 6 4acoB, 3aIlIaHHPOBAHO 5 9acoB).



IkONBHBINA KypC XHMHAU — CHCTEMOOOPa3yIONIHiA ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB, T.K. XUMHUECKUE SBJICHUS JIS)KAaT B OCHOBE COACPIKaHUS
KypcoB (pU3HKH, OMOJIOTUH, Teorpaduu U aCTPOHOMHUHU.

Beoywue udeu xkypca B TOM, 4TO OH PACKpPBIBAET POJIb HAYKH B 3KOHOMHUYECKOM U KYJIBTYPHOM Pa3BUTHH OOIECTBA, CIIOCOOCTBYET (POPMHUPOBAHUIO
COBPEMEHHOI'0 HAyYHOTO MUPOBO33peHus. st pemenns 3a1a4 GOpMUPOBAHHS OCHOB HAYYHOTO MHPOBO33PEHHSI, Pa3BUTHUS HHTEIUICKTYAIbHBIX CIOCOOHOCTEH
U TI03HABaTEILHBIX MHTEPECOB, OOYYAIOIIUXCSI B MPOIECCe M3YYEHHUS XUMHH OCHOBHOE BHHUMAaHHE, YIENSIETCS HE Iepenadye CyMMBbI TOTOBBIX 3HaHUH, a
3HAKOMCTBY C METOJIJaMH HAyYHOTO MIO3HAHUS OKPYKAIOLIETr0 MUPa, IIOCTAHOBKE MPOOIIeM, TPEOYIOIIUX OT 00YYAIOLINXCSl CAMOCTOSITEIILHOMN IS TEITLHOCTH T10
WX pa3pelIeHuIO.

Beoywyumu uoeamu asnaromcea: nuddepeHunpoBaHHbIN, TTYHOCTHO-OPHEHTUPOBAHHBIHM, CHCTEMHO JEATEIIbHOCTHBIN MTOAXO/.

Jdannas aganTupoBaHHas nmporpamma Bapuanta 7.1 aapecoBana odyuaommmcs ¢ OB3 rpynnsi 3IIP (3amensieHHO-IICHXHYeCKOTO Pa3BUTHSA)
KOTOpPbIe XapaKTePpU3YKTCsl HEIOCTATOUYHOW IMO3HABATEIHLHOM AKTUBHOCTHIO, YTO B COYETAHUU C OBICTPON YTOMIIIEMOCTBIO M HCTOIIAEMOCTBHIO MOYKET
CEpbE3HO TOPMO3UTH X O0yUEHHUE U Pa3BUTHE.

BeicTpo HacTymaromiee yTOMIIGHHE NAHHOW KaTErOPHH OOYYaIOUIMXCS TMPUBOIUT K IMOTEpe pabOTOCIIOCOOHOCTH, BCIEACTBHE YEr0 y YUYEHHKOB
BO3HHUKAIOT 3aTPyJHEHHUS B YCBOCHUHU ydeOHOro marepuaia. OHU He YACpKMBAIOT B IMaMATH YCIOBHUS 3a7add, MPOJUKTOBAHHOE MPEIOKEHUE, 3a0bIBAIOT
CJIOBa; JONYCKAlOT Hejenble OMMOKM B IHCbMEHHBIX pPa0dOTax; HEPEIKO BMECTO pEIIEeHHUs 3aJauyd MPOCTO MEXaHWYECKM MaHUIYJIMPYIOT LU(pamy;
OKa3bIBAIOTCSl HECIIOCOOHBIMHU OLIEHUTh PE3YJIbTaThl CBOMX JEHCTBUI; UX MpPEACTaBIEHUS 00 OKpYyXKarolleM Mupe HeoctaTouHo mupoku. Jletu ¢ 3[1P He moryt
COCPEIOTOUUTHCS Ha 3aJJaHUU, HE YMEIOT MOAYUHSATh CBOM JIEHCTBUS IIpaBUIIaM, COJIEPKAIM HECKOJIBKO YCIIOBHM. Yyaliuecs JaHHOM KaTeropuu He yMET
IUTAHUPOBATh CBOU JIEHCTBUS, KOHTPOJIMPOBATh UX; HE PYKOBOJICTBYIOTCS B CBOEH AESTENbHOCTH KOHEYHOW 1LIEJbIO, YaCTO «II€PECKAKUBAIOT» C OJHOTO Ha
Jpyroe, He 3aBEpUIMB Ha4yaToe. Y MHOTHX M3 HHUX MPeo0alaloT UTPOBbIE MOTHUBBI. YacTble MEPeXoabl OT COCTOSHUS aKTUBHOCTHU K MOJIHOW MJIM YaCTUYHOM
[IaCCHBHOCTH, CMeHa pabouux U HepaOouuX HACTPOEHHH TECHO CBsI3aHa C HEPBHO-TICUXHMUECKUM COCTOSIHMEM U BO3HUKAIOT MOPOH 6€3 BUIUMBIX TPUUHH.

OpnHako ¥ BHEIIHHE O0CTOSATENbCTBA, HAPUMED, TAKHUE, KaK CIOXKHOCTb 33/1aHUs, HEOOXOIMMOCTb BBIIOJIHEHUS OO0JIBIIOT0 00beMa padOThl, BHIBOAST
peGeHKa U3 paBHOBECHS, 3aCTaBIISIIOT HEPBHUYATh M MHOTJA HAJ0Jr0 BIOMBAIOT €ro u3 pabodero cocrosiHus. Pabouee cocrosHue aereit ¢ 311P, Bo Bpems
KOTOpPOTO OHM CHOCOOHBI YCBOMTH y4EOHBI MaTepual M MPAaBHJIBHO PELIUTh T€ WM HWHbIE 3aJ]auM, KpaTkoBpeMeHHO (15-20 MMHYT), a 3aTeM HacTymaer
yTOMIJIEHHE U UCTOLIEHNUE, MHTEPEC K 3aHATUAM Mponajaaer, padoTa mpekpaiaercs. B coCTOSHUM YyTOMIIEHHS Y HUX PE3KO CHI)KAeTCsl BHUMaHU e, BO3HUKAIOT
UMIYJIbCUBHBIE, HEOOJyMaHHbIE IEHCTBHS, B pab0TaX MOSBIISIETCS MHOKECTBO OIIMOOK U UCTIpaBIeHUI. Y HEKOTOPBIX JeTel COOCTBEHHOE 0€CCUIINE BhI3BIBAET
paszpakeHue, Jpyrue KaTeropuuecky OTKa3blBaloTCsl paboTaTh, OCOOCHHO eciii TpedyeTcs yCBOUTh HOBBIM yueOHbIN MaTepuain. HebGombmoit 06beM 3HaHUH,
KOTOPBIN I€TAM yAaeTcs IpUOOPECTH B IEPUOJT HOPMATILHOM pab0TOCIIOCOOHOCTH, Kak ObI TOBUCAET B BO3IyX€E, HE CBA3BIBACTCS C TOCIEAYIOLIIM MaTEPUATIOM,
HEJ0CTATOYHO 3aKpEIUIsiETCs. 3HaHUsI BO MHOTHX CIIy4asX OCTalOTCs HEMOJIIHBIMH, OTPBIBUCTBIMH, HE CUCTEMATU3UPYIOTCS. Beiien 3a 3TuM y ieTelt pa3BuBaeTcs
KpaiiHssl HEYBEpEHHOCTh B CBOMX CHJIaX, HEY/IOBJIETBOPEHHOCTh YUeOHOU e TeIbHOCTDIO.

Huzkuii ypoBeHb y4eOHBIX 3HAHHUN CIYXKHUT JI0Ka3aT€IbCTBOM MaJOW MPOIYKTUBHOCTH OOydeHHs JeTell MaHHOM Tpynmbl B YCIOBHSIX
o0mieo0pa3oBaTeabHON MIKOJBL. B COOTBETCTBUM C BBIIIE W3JI0KEHHBIM HEOOX0IUM MOUCK 3P (EKTUBHBIX CPEJICTB 00yUYEHHUs, TPUEMOB U METOJ0B PabOThI,
a/IEKBaTHBIX OCOOCHHOCTSAM Pa3BUTHS TaKUX JeTEH.

Jannasa aoanmuposannasa pabdouas npozpamma y4umosléaem 603moxicHvle 3ampyonenusn ydyawjuxca ¢ OB3 (epynnwvt 3I1P) ¢ npoyecce ee
yceoeHus.

ITosToMy npoBoaUTCA ajanTanys NpOrpaMMsl (YIpOILEHHE IOJauu U CMBICIIOBOIO COAEP)KaHUS MaTepuana, npeUloKeHUe YeTKUX aJrOpUTMOB s
paboThl, yMEHbIIEHHE 00beMa BBHITIOIHIEMON Y4eHUKOM paboThl, HCIOIb30BAHUE 3HAKOBBIX CUMBOJIOB JIJISl OPUEHTAIIMK PEOCHKOM B BBIIIOJIHEHUH 33/1aHUH U



IUTAHUPOBAHUM JEUCTBUM, BbIACIEHUE TEM MJIi O3HAKOMUTEIBHOIO M3Y4YEHMs, OpraHu3alus MpakTHUYeCKUX padoT B (opme IeMOHCTpaluu U Ap.) C
cobmonenneM Becex TpedoBanuii OOIT OOO mKoIbl B COXpaHEHWEM IMPAKTUYECKUX paldoT U AeMoHcTparuid. [IpoBoauTcs 00JIBIIOE KOJMYECTBO OIBITOB (B
porpamMme OHH BBIJICJICHBI KYPCUBOM).

[Tporpamma no3Bossier yyamumcst ¢ OB3 riy6ike BOCIPUHSATH PAaCKPBIBAEMYIO B Kypce KapTHHY MUpa. B TemaTnueckoe miaHupoBaHUE JTOTOTHUTEIHLHO
BHECEHBI BOIIPOCHI MPO(YOPHEHTALINH, PAKTUIECKOE IPUMEHEHHE N3YIaeMbIX TeM B OBITY.

Tax, BoIpochkl NpUMEHEHHS] XUMUU B OBITY pacCCMaTPUBAIOTCS HA yPOKax:

8 kiacc

Kucnopon — xumMuueckuit 35ieMeHT 1 npocroe Beniectso. O30H. CocraB Bo3nyxa. @usnueckre 1 XMMUYECKHE CBOMCTBA Kucaopona. Ilomyuenue
U IpUMEHEHHUe Kucaopoaa. TermnoBoii ¢ ekt xumuaeckux peakiuid. [lonsTre 00 3K30- ¥ SHAOTEPMHUECKUX PeaKIHix. Bomopos — XUMUYECKHIA SJIEMEHT U
npocroe BeuiecTBo. Pusznyeckue U XUMHUYECKUe CBOMCTBa Bopopoaa. Iloimydyenue Bogopoaa B pabopatopuu. Iloiaydyenue Bogopoja B MPOMBILIUIEHHOCTH.
[Ipumenenue Bogopoaa. 3akoH ABoraapo. Mossipablii 00beM razoB. KauecTBeHHbIE peakiuy Ha ra3000pa3Hble BElleCcTBa (KUCIOPO, BOJOPO.).

Bona B npupone. Kpyrosopor Boael B npupone. @u3nUecKue M XMMHYECKHE CBOWCTBA BOJABI. PacTBOpBI. PacTBOPMMOCTH BEHIECTB B BOJE.
Konuenrpanus pactBopoB. MaccoBas 1011 paCTBOPEHHOI'O BEIIECTBA B paCTBOPE.

Oxcunpl. Oxcunpl B npupoze. dusmueckue cBoiicTBa OKCHIOB. XMUMHUYECKHE CBOWCTBAa OKCHUIOB. [loidydyeHue M IpUMEHEHHE OKCHUIOB.
OcnoBanus. Knaccuduxanus. Homenknarypa. @usnueckue cBoiicTBa ocHoBaHuid. [lonydyeHne ocHoBaHMil. XMMHYECKHE CBOWCTBAa OCHOBaHMM. Peakius
HerTpanmmzanuu. Kucnotsl. [lonydyenue un npumenenne kuciaot. Unaukaropsl. U3mMeHeHne OKpacKu UHIMKATOPOB B pa3auuHbIX cpenax. Comu. [lonyyenue n
npuMeHeHue coiseil. IlpoOiema 0Ge30macHOro MCMOJB30BAaHUS BEIIECTB M XUMMUYECKHX pEakIMil B MOBCEJHEBHON XH3HH. TOKCHYHBIE, rOprodne MU
B3PBIBOONIACHBIE BellleCTBA. bpITOBAst XUMHUUYECKasi TPAMOTHOCTb.

9 kJacc

OAEKTPOIUTHI U HedNeKTposuThl. MoHbl. Katnons! u aHMOHBL. Peakiun nonHoro oOMeHa. YcinoBHs MPOTEKaHHUs PeakUUii HOHHOIO OOMeHa.
DJEeKTpOTUTHYECKAs] AUCCOLMAIUS KUCIOT, Imenodeid u coneil. Okucnurens. BocctanoBuTens. CyImHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIHIA.
["anorensl: ¢u3nyeckue U XxuMudeckue cBoiictBa. CoelMHEHHs TaJIOr€HOB: XJOPOBOJIOPOI, XJIOPOBOAOPOIHAS KucioTa u ee conu. Cepa: pusndeckue u
XUMHYeCcKre cBoicTBa. COeNMHEHHs Cephl: CEPOBOIOPO, CYIb(uIbl, OKCHabl cepbl. CepHas, CepHUCTAs U CEPOBOJIOPOTHAS KUCIOTH M MX COJHU. A3OT:
¢usnueckue u xumuyeckue cBorcTBa. AMMuak. Coau ammonust. Okcuibl a30ta. A30THas kuciora u ee coiu. docdop: puzndyeckre 1 XuMHUIECKUE CBOMCTBA.
Coenunenus docdopa: okcun hochopa (V), oprodochopHas KHCIOTa U €€ COMU. YTIIepoa: GU3NIeCKue U XUMUUECKHE CBOMCTBA. AJIJIOTPONHUS YIiIepoa:
anmas, rpadur, kapous, ¢pymnepensl. Coequnenus yriepona: okcuasl yriepona (1) u (1V), yronsHas kucinora u ee COJH.

[Ilenounbie MeTayIbl U UX coenuHeHus. llenouno3emenbHble MeTaIbl U UX coenuHeHus. AmomuHuil. JKene3o. CoennHeHHs Kene3a U ux
CBOMCTBA: OKCUJIBI, TUApoKcH bl U conu xkene3a (I u IIT). BaxkHeilime conu menouHbIX METaIOB, X 3HAYSHHE B IPUPOJE U )KU3HU denoBeka. KapOoHaTsl
¥ TUAPOKAPOOHATHI KAIBITHSL.

Bpemennas u noctosiHHas KECTKOCTh BOAbl. CIIOCOOBI yCTpaHEHHsI BPEMEHHOM U OCTOSTHHON KECTKOCTH BOJIBI.

VYTeBoaopoabl: METaH, 3TaH, ATUJIeH. ICTOUHUKHN YTriIeBOIOPOIOB: IPUPOIHBIN a3, He(YTh, YTOJb.
Kucnopoaconepxkaiue coeiuHEHUs: CIUPThI (METaHOJI, 3TAHOJ, INIULEPUH), KapOOHOBbIE KUCIOTHI (YKCYCHasl KUCIOTAa, aMUHOYKCYCHAasl KUCJIOTa,

CTEapHHOBAs M OJEUHOBAsl KUCIOTHI). bHOIOrMUecKn BakKHbIE BELIECTBA: JKUPBI, INII0K03a, OeTKU. XUMHUYECKOEe 3arpsi3HEHHE OKPYXKAIOLIEH Cpeibl U ero
HOCJIEICTBHSL.



Peanuzamus mnporpamMmbl TpeAnosiaraeT MNPUMEHEHHE Ha YpOKaX KOPPEKIHOHHO-Pa3BUBAIOIINX, WH(POPMAIMOHHO-KOMMYHHKATHUBHBIX,

O6T>SICHI/ITCJILHO-I/IJ'IJHOCTpaTI/IBHLIX H UTPOBBIX MEAATOTUYCCKUX TGXHOHOFHﬁ, KOTOPBIC CHOCO6CTByIOT Pa3BUTHIO 3JICMCHTAPHBIX MBICIIMTCIbHBIX onepaunﬁ
(cpaBHEHUE, 0000IICHNE, aHATTN3), BOCIIOJIHCHUIO MTPOOEJIOB B 3HAHUAX Y MKOJIHLHUKOB ¢ OB3.
OCHOBHBIMM HANPABJIEHUSIMH B KOPPEKIIMOHHO padoTe ABJIAIOTCS:

ASANE NN

yIIOBJIETBOPEHHE 0COOBIX 00pa3oBaTeIbHbIX NOTpeOHOCTEH, o0yuatonuxcs ¢ 3I1P;

KOPPEKIIMOHHAS TOMOII[b B OBJIaJICHUHU 0a30BbIM CojiepkanueM ooyueHus; [ pa3BUTHE IO3HABATEIBHOMN I€ATEIBHOCTH;

pa3BUTHE SMOIMOHATILHO-TMYHOCTHOMN cpephbl U KOPPEKIUS €€ HEAOCTATKOB;

(dopMHpOBaHKE MMO3HABATEIBLHBIX HHTEPECOB JAHHOW TPYMITBI IIKOJIEHUKOB;

oOecrieyeHne peOEHKyY ycrexa, B pa3IMuHbIX BUAAX ACSITEIBHOCTHU C LEbI0 MPEeNyNPeKACHUS HEraTUBHOTO OTHOLICHHSA K y4E0e, CUTyalll IIKOJBHOT0 00yueHHs B

ICJIOM, IMOBBIMICHUA MOTHUBAIIMX K IIKOJIBHOMY 06yqu1/Ho.

JlanHas nporpamMma npeanoJaraet 1uggepeHInpoBaHHYI0 oMo s odyuyawommxcs ¢ OB3 (rpynnsi 311P):

ANANENENENAN

AN

v

HarJIsHO NOJKPEIUIEHHAs MHCTPYKIUS YUUTENs AJI1 OCBOEHUS padOThl ¢ KHUTaMU;

KapTOuykHu ¢ poTorpadusMu AJisi COCTABICHUS COOOIICHHUS;

NIEPEKOHCTPYUPOBAHUE COJIEPKAaHUS yUeOHOI0 MaTepraia ¢ OpUeHTAalUel Ha 30HYy OJIMKaIIero pa3BUTUs yUEHUKA;

OTI0pa Ha )KU3HEHHBIN OIBIT peOEHKA;

MCII0JIb30BaHUE HATJISIIHBIX, TUJAKTUYECKUX MaTepUaoB;

UTOT BBICTYIUICHUS yYaIIUXcsl 00CYKIAIOT M0 aITOPUTMY - CIIMYEHUS], YIeHUK CAMOCTOATEIbHO OTBEYAET Ha UTOTOBBIE BOIIPOCHI (MJIM UCIIOJIb3YET
JAHHYIO EMY OTIOPHYIO CXEMY-alITOPUTM);

PEKOHCTPYKIUSI ypOKa C OpPUEHTUPOM Ha BKIIFOUEHHE Pa3HOOOPAa3HBIX MHAUBUIYaTbHBIX (POPM MPENOTHECEHUS 3a/1aHUI;

UCIIOJIb30BaHUE B Ipoliecce 00yueHHs BCEX BUAOB JESATEIbHOCTH — UIPOBOM, TPYIOBOMH, MPEIMETHONPAKTHYECKOM, yueOHOM, MyTéM U3MEHEHUs
Croco0OB MM01a4y HHPOPMALUY;

HCIOJIb30BaHUE Pa3HbIX (HOPM BHEKIJIACCHOU pabOThI;

UCIOJIb30BaHUE 00Jiee MUPOKON HATJISIIHOCTU U CIOBECHOM KOHKPETHU3aLUHU OOIIUX MOJIOKEHUH OOJIBIINM KOJTMYECTBOM HATJISIHBIX IPUMEPOB U
YIPaXHEHUH, TUIAKTUYECKUX MaTepUAIIOB;

HCIIOJIb30BaHUE NIPU NMPeoOpa30BaHUU U3BJICUEHHONW HH(OpMALMK U3 y4eOHHUKA U TOTIOJHUTENbHBIX HCTOYHUKOB 3HAHUN OMOPHON KapThl-
CJINYEHUS1, OMIOPHOM CXEMBI aJITOPUTMa, BHIITOJIHEHHE 3aJaHHs IO 00pasiLy.

B yuyeOHOM mu1aHe Halleil HIKOJIbI BRIZEICHO 1m0 2 yaca B Hezemio B 8 u 9 kiraccax (68 wacoB kaxiplii ro). Tematndeckoe v MOypoYHOE IMIIaHUPOBAHUE

y4eOHOT0 MaTepuaa 1o XUMHH JJIs1 OCHOBHOI 00111e00pa30BaTeIbHON MIKOJIBI COCTABIEHO HAa OCHOBE 0053aTETbHOI0 MUHUMYMA COJICP)KaHHUS XMMUYECKOTO
00pa30BaHus Il OCHOBHOM IIKOJIBI, B COOTBETCTBUU C YUEOHMKAMH, PEKOMEHIOBAaHHBIMU JUIsl 00111e00pa3oBaTeNbHbIX yueOHbIX 3aBeenuit O.C. ['abpuensna
«Xumus. 8 kiace» n O.C. IN'abpuensana «Xumus. 9 kmacey.



|. Ilhanupyemoie pezyromamol 0ceoenus yueono2o npeomema «Xumusy:

Jluunocmmnoie:

Poccuiickas rpaxaaHckas HAEHTUYHOCTD (IaTPUOTU3M, YBakeHUE K OTe4YecTBY, K IPOLIJIOMY U HACTOSIIEMY MHOTOHAI[MOHAJILHOTO Hapoaa
Poccun, 9yBCTBO OTBETCTBEHHOCTH W joira nepex PomuHol, maeHTHdukanus ce0s B KauecTBe rpaxaaHuHa Poccum, cyObeKTUBHas
3HAYUMOCTb MCIOJIb30BaHUS PYCCKOIO SI3bIKa M A3BIKOB HApoA0B Poccuu, oco3HaHue U OIIyIEHUE TUYHOCTHONW CONMPUYACTHOCTU CYIh0€
poccuiickoro Hapoaa). Oco3HaHue FTHUYECKOI MPUHAJUICKHOCTH, 3HAHUE HCTOPUH, S3bIKA, KYIbTYPBl CBOETO HapoJa, CBOEro Kpas, OCHOB
KYJIbTYPHOTO Hacieaus HapoioB Poccunm u yenoBedecTBa (MIAEHTUYHOCTh YEJIOBEKA C POCCUHCKONM MHOTIOHALMOHAJIBHOW KYJIbTYpOH,
CONPUYACTHOCTh HCTOPUU HApPOJOB M TIOCYNapCTB, HAXOJUBLIMXCA Ha TEPPUTOPUU COBpeMeHHOM Poccun); wuHTEepropu3anus
FYMaHUCTUYECKUX, JIEMOKPATUYECKUX M TPAJAMLIMOHHBIX IEHHOCTEH MHOTOHALIMOHAIBHOIO poccuiickoro ooOmiectBa. OCoO3HaHHOE,
YBOXXHUTEIbHOE U JOOpOKeNaTeIbHOE OTHOIICHHE K MCTOPUU, KYJIbTYpe, PEIUTruu, TPaAULUsM, SI3bIKaM, IIEHHOCTSM HaponaoB Poccuu u
HApOJOB MHUpA.

['0TOBHOCTh U CHOCOOHOCTH OOYYAIOUIMXCA K CAMOPA3BUTHIO U CaMOOOpPa30BaHHUIO Ha OCHOBE MOTHBAIMU K OOYYEHHIO M MO3HAHUIO;
TOTOBHOCTb M CIIOCOOHOCTh OCO3HAaHHOMY BBIOOPY M TMOCTPOEHUIO JajbHEWIell MHIUBUIYyalbHOW TpaeKTOpUU oOpa3oBaHus Ha 0Oaze
OpPUEHTUPOBKU B MUpe npodeccuii u npopecCUOHANbHBIX IPEANOYTEHUN, C YU€TOM YCTOWYUBBIX [T03HABATEIbHBIX HHTEPECOB.

Pa3BuToe MopanbHOE CO3HAHME M KOMIIETEHTHOCTh B PEIIEHHMH MOPAJIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (hopMupoBaHue
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IIOBEJIEHHS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM IOCTYIKaM
(crIocOOHOCTh K HPaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIHUMOCTb, YBAKUTEJIBHOE OTHOUIEHHE K PEIUTHO3HBIM YyBCTBaM,
B3IJIAJIaM JIFOJICH WJIM WX OTCYTCTBHIO; 3HAHHWE OCHOBHBIX HOPM MOpAJIH, HPAaBCTBEHHBIX, JYXOBHBIX HJICAIIOB, XPAHUMBIX B KYJIBTYPHBIX
TpaauLusax HapoJoB Poccru, rOTOBHOCTh Ha UX OCHOBE K CO3HATEIbHOMY CaMOOIPAaHUYEHHIO B TIOCTYIKaX, MOBEJCHUH, PAaCTOUYNTEIHHOM
HOTPeOUTENBCTBE; CPOPMUPOBAHHOCTh NPEACTABICHUNH 00 OCHOBaX CBETCKOM ATHUKM, KYJNbTYphl TPAJULMOHHBIX PENUTUN, UX POIH B
pasBUTHU KYJIbTYphl U McTOpuM Poccuu u denoBedyecTBa, B CTAHOBJIEHHUHU I'PaXKJIAHCKOTO OOILIECTBA U POCCHUIHCKONW rocylapCTBEHHOCTH;
MOHMMAaHNE 3HaYeHUs] HDaBCTBEHHOCTH, BEPHI M PEJIUTHH B )KU3HU YEJIOBEKa, CEMbH U OOLIECTBA).

ChopMupoBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHUS K YUECHHIO; YBAKUTEIHHOIO OTHOLICHHS K TPYY, HAIMYHE ONbITA YYaCTUS B COLIUAIBHO
3HaYMMOM Tpyzae. Oco3HaHHe 3HAYEeHUsI CEMbU B KU3HU YelIOBeKa U OOILECTBa, MPUHATHE [IEHHOCTU CEMEHHON JKMU3HHU, YBRKUTEIBHOE U
3a00TIMBOE OTHOLIEHHE K YIEHAM CBOEH CEMBH.

CdopMUpOBaHHOCTh IIEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHS HAyKH M OOLIECTBEHHOMU
NPAaKTUKH, YIUTHIBAIOIIETO COIIMATIBHOE, KYIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA.

Oco3HaHHOE, YBAXHUTEIBHOE U JOOpO’KENaTeIbHOE OTHOLIEHHWE K IPYroMy YeJOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO, KYIbTYype, S3BIKY,
Bepe, TPAKIAHCKON MO3UIMH. ['OTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C JAPYTUMH JIOABMU U JIOCTUTAaTh B HEM B3aMMOIIOHHUMAHUS
(nnenTHdUKaIUs ceOs Kak MOJHOMPABHOTO CyObeKTa 00IIEeHNs, TOTOBHOCTh K KOHCTPYHUPOBAHHIO 00Opa3a mapTHepa Mo AUAJIOTY, TOTOBHOCTH
K KOHCTPYHPOBaHMIO 00pa3a JOMYCTUMBIX CIHOCOOOB JaMajnora, TOTOBHOCTh K KOHCTPYMPOBAHMIO Mpollecca AMaiora Kak



KOHBEHLIMOHMPOBAHUS UHTEPECOB, MPOLEAYP, FTOTOBHOCTh M CIIOCOOHOCTh K BEAECHUIO NMEPEroBopoB). 6. OCBOEHHOCTh COLUAIBHBIX HOPM,
IPaBUJI TOBEIEHUS], pojiel U (pOpM COLMaNbHON JKU3HU B IPYIIax U coO0IIecTBaX. Y4acTUe B HIKOJIbHOM CaMOYIIPaBJIEHUH U O0IIECTBEHHON
KU3HH B TPeesax BO3PACTHBIX KOMIIETCHIIMH C YIETOM PErHOHAIBHBIX, STHOKYJIBTYPHBIX, COIIMATIBHBIX U YKOHOMHUECKUX OCOOCHHOCTEH
(popmupoBaHUEe TOTOBHOCTH K YYaCTHIO B IPOLIECCE YIMOPSAOUECHUS COLMATBHBIX CBA3EH U OTHOILEHHH, B KOTOPBIE BKIIOYEHBI M KOTOPHIE
(GopMHPYIOT CaMM y4alllMecs; BKJIOUEHHOCTh B HEIIOCPEICTBEHHOE I'PaXKJaHCKOE Y4acTHE, TOTOBHOCTh Y4acTBOBATh B KH3HEEATEIbHOCTH
HOJPOCTKOBOT0 OOIIECTBEHHOI'O 00bEANHEH U, IPOIYKTUBHO B3aUMO/IEHCTBYIOILIETO C COLUAIBHOM Cpeioi U COLMAIbHBIMU HHCTUTYTAaMHU;
UACHTUQUKAMS cebsl B KauecTBe CyOBbEKTa COLHMANbHBIX MPEoOpa3oBaHMN, OCBOCHHE KOMIIETEHTHOCTEH B cdepe OpraHu3aTOpPCKOMH
JESTEIbBHOCTH; UHTEPUOPU3ALMsI IEHHOCTEH CO3UIATEIbHOTO OTHOIIEHUS K OKPY’KAIOLIEH JeHCTBUTENBHOCTH, LIEHHOCTEW COLMAIbHOIO
TBOPYECTBA, LIEHHOCTH MPOJYKTUBHOW OpPraHM3allid COBMECTHOW JEATEIbHOCTH, CaMOpEaM3allui B TPYIIE U OpPraHu3alliy, LEHHOCTU
«JIpyroro» Kak paBHOIIPABHOIO NapTHepa, (OpMUpOBaHME KOMIIETEHIMI aHalin3a, MPOEKTHUPOBAHMS, OPraHU3alMM JIE€ATEIbHOCTH,
pediexkcun n3MeHeHuit, CIOCOO0B B3aMMOBBITOIHOTO COTPYIHUYECTBA, CIOCOOOB peaau3aiii COOCTBEHHOTO JTUAEPCKOT0 MOTEHIINATIA).

v ChopMHUPOBAHHOCTH [[EHHOCTH 3I0POBOTO U 0E30MaCHOT0 00pa3a JKU3HU; HHTEPUOPHU3ALHS IPABHI HHAXBHIAYAILHOTO U KOJUICKTHBHOTO
0€30I1aCHOT0 MOBEJCHMS B UPE3BBIYAMHBIX CUTYAIUAX, YTPOXKAIOLINX KU3HU U 3[JOPOBBIO JIIOJIEH, IPAaBUJ MOBEACHUS HA TPAHCIOPTE U Ha
Joporax.

v' Pa3BUTOCTh 3CTETUYECKOrO CO3HAHHS Yepe3 OCBOCHHE XYI0KECTBEHHOTO HACIeaust HapoaoB Poccuu u Mupa, TBOPYECKOH AESITCIBHOCTH
ACTETUYECKOT0 XapakTepa (CrocOOHOCTh MOHUMATh XYJO0KECTBEHHBIE IIPOU3BEICHNUS, OTPAYKAIOIIUE Pa3HbIe STHOKYJIbTYPHBIE TPAJULINH;
c(OpMUPOBAHHOCTh OCHOB XYyJI0’KECTBEHHOM KYJIbTYphl 00yUYarOlMXCsl KaK 4acTU MX OOIIe JyXOBHOM KyJbTYphl, Kak 0co0oro crnocoda
MO3HAHUS JKU3HU M CpPEICTBAa OpraHU3alMy OOIIEHUS; 3CTETHYECKOE, SMOLMOHAIBHO-IIEHHOCTHOE BHJAECHHE OKPYKAIOLIEro MHpa;
CHOCOOHOCTh K 3MOIIMOHAIBHO-IIEHHOCTHOMY OCBOCHHIO MHUPA, CAMOBBIPAKEHHIO M OPUEHTALUU B XYJO0’KECTBEHHOM U HPAaBCTBEHHOM
IIPOCTPAHCTBE KYJIbTYPbI; YBaXKEHNUE K UCTOPUH KYJIbTYphl cBoero OredecTsa, BEIpaKEHHON B TOM YHMCJIE B TOHUMAHUN KPACOTHI YEIOBEKa,
NOTPEOHOCTh B OOLIEHHMH C XYJI0’)KECTBEHHBIMHM IPOU3BEACHUAMHU, CPOPMHUPOBAHHOCTH AKTUBHOIO OTHOLIEHUS K TpaJuLUsaM
XYJI0’KECTBEHHOM KYJIbTYPhI KaK CMBICIIOBOM, 3CTETUUECKON M IMYHOCTHO-3HAYMMON [IEHHOCTH ).

v CpopMHUPOBAHHOCTH OCHOB 3KOJIOTUYECKON KYJIBTYPHI, COOTBETCTBYIONICH COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO MBIIIICHHUS, HATHINE
OTIbITA IKOJIOTUYECKU OPUEHTUPOBAHHOU peIeKCHBHO-OLIEHOUHOM 1 MPaKTUYECKOM AeITeTbHOCTH B )KU3HEHHBIX CUTYallUsSX (TOTOBHOCTh
K HCCJEIOBAaHUIO MPHUPOJBI, K 3aHATUSAM CEJIbCKOXO3SHCTBEHHBIM TPYAOM, K XYIO0KECTBEHHO-3CTETUYECKOMY OTPAaKEHHUIO MPHUPOABI, K
3aHATHUSM TYPU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYIIECTBIECHUIO TPUPOIOOXPAHHOM 1€ATEIHHOCTH).

Memanpeomemmnuie:

Memanpeomemmnule pe3yibmamal 6K110YAION
1. OcBoeHHBIC 00YUAIONUMUCS MEKIIPEAMETHBIC TOHATHS;
2. YHuBepcalbHbIE Y4eOHBIC NEeNCTBUA (perynaTuBHBIE, M03HaBaTEIbHbIE, KOMMYHUKATUBHBIE).



Meoscnpeomemmusvie nonamus

VYcaoBuem (bOpMI/IpOBaHI/IH MCKIIPECAMETHBIX HOHHTI/Iﬁ, HalIlpuMEp, TAKUX KaK CHCTEMA, (baKT, 3dKOHOMCPHOCTD, (beHOMeH, aHaJIn3, CHUHTC3

SIBJIACTCA OBJIAACHUC 06yLIaIOH_II/IMI/IC$IZ

® OCHOBAMH YHTATEIHCKOW KOMITCTECHITUH,
® TpHOOPETEHHE HAaBBIKOB pabOTHI ¢ HHGOPMAITUEH,
® y4yacTWe B MPOCKTHOMW JEATEIbHOCTH.

B ocHOBHO# mIKOJIE Ha BCEX MpeaMerax OyneT MpoaoiDkeHa padoTa o (OPMUPOBAHUIO M PA3BUTHIO:

1.

OCHOB YHUTATEJbCKOl KommeTreHuuu. OOydaronecs OBIAJCIOT YTEHHEM KaK CPEACTBOM OCYIIECTBICHHS CBOMX JAJbHEUIIMX IUIAHOB:
IPOJIOJDKEHHS 00pa30BaHUs U CaMO0OOpa30BaHMsl, OCOZHAHHOTO TIAHWPOBAHUS CBOETO aKTyaJIbHOTO U MEPCIIEKTUBHOTO Kpyra YTeHUS, B TOM
YHCJIE JIOCYTOBOTO, TOATOTOBKM K TPYAOBOH M COIMAIBHOW JAEATEIBHOCTH. Y BBIYCKHUKOB OyaeT chopMHpoBaHa MOTPEOHOCTH B
CHCTEeMaTHYECKOM YTCHHU KaK CPEJCTBE IMO3HAHUS MHpa M ce0sl B 3TOM MHpPE, TApMOHU3AIMH OTHOLICHUI YeloBeKa M 00IecTBa, CO3aHUH
o0paza «ImoTpeOHOro Oy IyIIeroy.
HABBIKOB PpadoThl ¢ mHpopmammeid n momonHAT uX. OHM CMOTyT paboTaTh C TEKCTaMH, MPEOoOpPa3OBBIBATH M HHTEPIPETHPOBATH
COZIepKATYIOCS B HUX HH(OPMAIHIO, B TOM YHCIIE:
® CHCTEMaTH3HpPOBATh, CONOCTABIATH, AHAIM3UPOBATH, 0000IIATh M WHTEPHPETHPOBATH MH(POPMALHUIO, COACPKAIIYIOCS B TOTOBBIX
MH(POPMAIMOHHBIX 00BEKTAX;
®  BBIJICJIATH INIABHYIO U U30BITOUYHYIO HH(OPMAIIHIO, BBITOIHATH CMBICIIOBOE CBEPTHIBAHHE BBIJICIIEHHBIX (DAKTOB, MBICIIEH; IPE/ICTABIATh
uHpOpMaIMIO B CKaTOW clioBecHOH (opme (B BHIE IMJIaHa WJIM TE3MCOB) M B HAIVIAAHO-CUMBOJIMYECKOW ¢opme (B BUAe TaOmIHL,
rpadMUecKuX CXeM U Juarpamm, KapT NOHSATHI — KOHIENTYaIbHBIX JUarpaMM, OTIOPHBIX KOHCIIEKTOB);
®  3aIOJHATH U JIOTOJIHATH TaOJUIbI, CXEMBI, TUArPAMMBI, TEKCTBI.
NPHOOPETYT ONBIT NPOEKTHON AeATeIbHOCTH Kak 0co00i (opMbl yueOHOM pabOThI, CHOCOOCTBYIOLIEH BOCIIUTAHUIO CAMOCTOSITEIbHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIICHUIO MOTHBALUU U YPPEKTHBHOCTH YICOHOH AEATEIBHOCTH; B XOJI€ PEaATH3alUN UCXOIHOTO
3aMbIciia Ha MMPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHEM BBIOMpATh aJ€KBaTHbIE CTOSAIIEH 3a/1a4e CPEICTBA, MPUHUMATh PEIICHUs, B TOM YHUCIIe
U B CUTyalMsIX HeorpenenéHHocTH. OHU MOJy4aT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJIbKMX BAapUAHTOB PELICHUH, K
MOUCKY HECTAHAAPTHBIX PELICHUH, ITOUCKY M OCYIIECTBICHUIO HauboJiee MPUEeMIIEMOT0 PEILICHHS.
[TepedeHpb KIIIOUEBBIX MEXIPEIMETHBIX MOHATHN OIpenensercss B XoJie pa3paboTKM OCHOBHOM 00Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO

O6H.[CFO O6pa3OBaHI/I$I O6pa30BaTCHLHOﬁ oprann3aiiid B 3aBUCUMOCTH OT MAaTCPpHUAJIBHO-TCXHHUYCCKOTIO OCHAIICHUA, KaApPOBOTO IMOTCHIIHAJIA,

HCIIOTB3YEMBIX METOI0B pabOThI 1 00pa30BATEIbHBIX TEXHOJIOTHH.

Yuueepcanvnvie yueonwvie oeiicmeus:

Pezynamuenvie YY/|



1. YMeHHe caMOCTOAITEJILHO ONpeAessiTh 1HeJH 00y4eHUusl, CTaBUTh M (GopMYJHMPOBATH HOBbIE 3a/1a4d B yuyeOe M NMO3HABATEJIbHOM
AeATeJIbHOCTH, PA3BUBATHL MOTHBBI M MHTEPeCHI CBOEil MO3HABATE/ILHOM 1eATeJIbHOCTH.
OOy4Jarommiicss CMOXKET:

® aHAJTM3WPOBATH CYIIECTBYIOIINE U IIAHUPOBATH OyayIire o0pa3oBaTelIbHbBIC PE3yIbTaThL;
® BBIIBUTATh BEPCUH PELICHHS TPOOIEMBI, (HOPMYTUPOBATH THIIOTE3bI, IPEIBOCXUILATh KOHEUHBIN pPE3yabTar;
® CTaBUTH LIEJb ACSITEIBHOCTH Ha OCHOBE OIPEIEICHHON MPOOJIEMbI U CYIIECTBYIOIINX BO3MOXKHOCTEH;
e (opmynupoBaTh yueOHBIE 3214 KaK IIaTU JTOCTHKEHUS TIOCTABICHHOM TIENTN
® JIeATENBHOCTH;

e 00OCHOBEIBATH HCJICBBIC OPUCHTUPBI U IPUOPUTCTHI CChIJIKAMH Ha ICHHOCTH, YKAa3bIBaA U 000CHOBBIBas JIOTHYCCKYIO IMMOCICA0BATCIbHOCTD 1IAaroB.

2. YMeHHe caMOCTOSITeJIbHO TJIAHUPOBATH MYTH JTOCTHKEHHS IieJieil, B TOM YKcje aTbTepHATHBHBIE, 0CO3HAHHO BHIOMPATh HauboJiee
3¢ eKTUBHBIE CIOCOOHI pelIeHNsT YYeOHBIX H MO3HABATEIbHBIX 3a/1a4.
OO0yuaromuiicsi CMOXeT:

® OIpCACIATH HGO6XOI[I/IMI)I€ JICHCTBHS B COOTBETCTBHUH C y‘IG6HOfI W IO3HABATEILHOM 3a/1a4eii M COCTABIISITh AJIT'OPUTM UX BBIITOJTHCHHA,
e 000CHOBBIBATH U OCYHICCTBJIATDH BBI60p HanOoJee 3(1)(1)6KTI/IBHBIX CII0CO00B peHICHUs y‘Ie6HLIX 1 ITO3HAaBAaTCJIBHBIX 3a1a4,
L4 OHpeI[CJ'IHTL/HaXOI[I/ITB, B TOM 4UCJIC U3 NPCAJIOKCHHBIX BAPUAHTOB, YCJIOBUA IJIA BBIIIOJIHCHUA yqe6H0171 1 IO3HABaTEIbHON 3aaa4uu;

e  BBICTPaMBATh KU3HEHHbIE IUIAHBI HA KPATKOCPOUHOE Oy yiiiee (3asdBIIsATh LI€JIeBble OPUEHTHPBI, CTABUTH aJIeKBaTHBIE UM 33/1a4H U ITpeiiaraTh 1eHCTBUS,
yKa3bIBasi 1 00OCHOBBIBAs JIOTUYECKYIO MOCJIEI0BATEIbHOCTD 111aroB);

e BBIOMPATH U3 NIPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO UCKATh CPEICTBA/PECYPCHI ISl pEeUICHUS 3aa4u/JOCTUKECHUS LIENH;

® COCTaBJIATH IUIaH PEIICHUsI MPOOJIEMBI (BBIMIOJTHEHHUS TPOEKTA, MPOBEICHUS NCCIICTOBAHHUS);

® ONpeNeNsITh MOTCHIIMATbHBIC 3aTPYAHEHHSI IPU PEIICHUH Y4eOHOW U MO3HABATEIHHON 33/Ja4M U HAXOJUTh CPEJICTBA JIJIS MX YCTPAHECHHUS,

® OMWCHIBATH CBOW OMBIT, 0OPMIISSI €T0 JIJISl TIEpeiadd APYTHM JIFOISIM B BUIE TEXHOJIOTHHU PEIICHUS MTPAKTUUECKHUX 3a/1a4 OMPEJICTICHHOTO KJlacca;

¢ [UIAaHHUPOBATH U KOPPCKTHUPOBATH CBOXO MHAWBUAYAJILHYIO 06p3.30BaTCJ'ILHy'IO TPACKTOPHUIO.

3. YMeHHe COOTHOCHTH CBOM JEHCTBHS C MJAHUPYEeMbIMHU pe3y/JbTaTaMH, OCYLIECTBJISATH KOHTPOJIb CBOEH 1eATeIbHOCTH B IMpolecce
AOCTHKEHHS pPe3y/ibTaTa, ONpeAesiTh CIIoCO0bI 1eiiCTBUHI B PAMKaX NPEAJI0KEHHbIX YCJI0BHH U TPeOOBaHMIl, KOPPEKTHPOBATH CBOU
ACMCTBHUSA B COOTBETCTBHHU C M3MEHSIOIICHCSH CUTYalMel.
OOy4Jaromuiicss CMOXKET:
® OIpeneNsITh COBMECTHO C [I€aroroM U CBEPCTHUKAMM KPUTEPHH IUITAHUPYEMBIX PE3YJIbTaTOB U KPUTEPUH OLIEHKH CBOEH yueOHOM JesITeNbHOCTH;

® CHCTEMaTH3UpPOBATh (B TOM YHCJEe BbIOMPATH NIPUOPUTETHBIC) KPUTEPUHU TUIAHUPYEMBIX PE3YJIbTATOB U OLEHKH CBOCH JeSITEbHOCTH;



0TOMpAaTh MHCTPYMEHTHI J1s1 OLICHUBAHUS CBOCH JIEATEIILHOCTH, OCYHIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH B PaMKaX MPEI0KESHHBIX YCIOBHN
1 TpeOOBaHMIA,

OILICHUBATh CBOIO JIEATEIHLHOCTh, APTYMEHTHUPYS IPUYHHBI JOCTHXKESHHSI MJIH OTCYTCTBHS ITAHUPYEMOTO Pe3yJIbTaTa;

HAXOJHTh JOCTATOYHBIC CPEJICTBA JJIsl BHIIOTHEHUS YIEOHBIX IEUCTBUN B M3MEHSIONICHCS CUTYAI[UH WU/WJIH TIPU OTCYTCTBUU IUIAHUPYEMOTO PE3YIIbTaTa;
paboTas 1Mo cBoeMy IJIaHy, BHOCHTH KOPPEKTHBBI B TEKYIIYIO IEATEIHHOCTh HAa OCHOBE aHAIM3a M3MCHEHHMH CUTYyallud IJIA MOTydeHUs
3aIIaHUPOBAHHBIX XaPaKTEPUCTUK MPOTYKTa/pe3ybTarTa;

YCTaHABIIMBAThH CBS3b MEKIY MOTYYCHHBIMU XapaKTEPUCTUKAMHE MPOIYKTa U XapaKTePUCTHKAMH TMPoIlecca JeITeIbHOCTH U 10 3aBEePIICHUN
JESTSIILHOCTH MpeJIaraTh M3MEHEHNE XapaKTePUCTHK MPOIIecca IS OMyYeHUs YAyUIICHHBIX XapaKTePUCTHK IPOIYKTa;

CBCPATH CBOU IIGI\/JICTBI/IH C IICJIBIO U, ITPH HGO6XOI[I/IMOCTI/I, HCIIPABJIATH OIIMOKU CaMOCTOSATEIILHO.

4. YMeHuUe OLEHMBATH IPABUJIbHOCTD BHINIOJIHEHHUS YU4eOHOM 32/1a4H, COOCTBEHHbIE BO3MOKHOCTH ee pelleHus.
OO0yuarouiics CMOXeET:

® OIpeleNATh KPUTEPUU NMPABUILHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS y4eOHON 3a1auH;

® AHATU3UPOBATh U OOOCHOBBIBATH NPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPHsI [UIsl BBIIIOJHEHUS y4eOHOM 3aauu;

e CBOOOJHO MOJIb30BaThCs BHIPAOOTAHHBIMU KPUTEPHSMH OLICHKH U CaMOOLIEHKH, UCXOJS M3 IIeTd U UMEIOIINXCS CPENICTB, pa3inyas
pe3yiabTaT U CrIocoObl IEHCTBUM;

® OLIGHUBATh NMPOJYKT CBOCH AEATETBLHOCTH I10 33/1aHHBIM H/WJIM CAaMOCTOSITENILHO ONPEIEICHHBIM KPUTEPHUSAM B COOTBETCTBHH C LEIIBIO
NESTENIBHOCTH;

e 00OCHOBBIBATh JIOCTHKUMOCTb LI€JH BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKHM CBOMX BHYTPEHHHUX PECYPCOB U JOCTYIIHBIX BHELITHUX
pecypcos;

e (puxcupoBaTh U aHANU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

5. BaaneHue 0CHOBaMH CaAMOKOHTPOJIsSI, CAMOOIIEHKH, MPUHATHS PelleHH U 0CYIeCTBIEHUSI 0CO3HAHHOTO BHIOOPA B YueOHOI U
NMO3HABATEJIbLHOM.
OO0y4armmiicss CMOXKET:
HAOJI0JIaTh W aHAJTM3UPOBATH COOCTBECHHYIO YUECOHYIO M MTO3HABATEIBHYIO JACSITEILHOCTD U JEATCIHHOCTD APYTUX OOYYAOIINXCS B MPOIIECce
B3aMMOIPOBEPKU;
COOTHOCUTh peabHBIC U ITAHUPYEMbIE Pe3yIbTaThl MHAUBHIYabHON 00pa30BaTEbHON AEITETFHOCTH U JIENATh BBIBO/IBI,
NPUHUMATD PEUIeHNE B Y4eOHON CUTYalluu U HECTHU 32 HETO OTBETCTBEHHOCTH;
CaMOCTOSITEIIbHO ONPEIEIATh MPUUMHBI CBOETO YCIIeXa WIIM HEeyCIieXa U HaXOIUTh CITOCOOBI BBIXO/a U3 CUTYaIlUU HEYCTeXa,



PETPOCIIEKTUBHO OINPEEIIsATh, KaKUe JACHCTBUS 10 PEHICHUIO YYeOHOM 3a1a4M MM apaMeTphl 3TUX JICHCTBUI NPUBEIN K MOIYYSHUIO HMEIOIET0C
NPOJyKTa Y4eOHOU JIEATEIbHOCTH;

JIEMOHCTPUPOBATH IPUEMBI PETYIISALIUU TICUXO(PHU3UOIOTHYECKUX/ SMOLMOHAIBHBIX COCTOSHHUN JJISI TOCTIDKEHHS d(PQeKTa YCIIOKOCHUs (yCTpaHeHHUs
HIMOIMOHAIBHON HampspkeHHOCTH), 3¢ dexkra BoccTaHOBICHHS (OCIabNeHUs] TPOSBICHUN yTomieHHs), 3¢¢eKTa aKTUBU3AIUH (TIOBBILICHUS
NCUXO(PHU3HOIOTUYECKON PEaKTUBHOCTH).

Kommynuxamuenvie YY/[

1. VYmeHue opraHu3oBbIBaTh y4eOHOE COTPYAHMYECTBO M COBMECTHYI0 /1eSITeJIbHOCTH C Y4YHTeJleM M CBePpCTHHKaAMHU; padoTarhb
HHJAUBHUAYAJBHO M B IpYyIIie: HAXOAUTH 00llee pelleHHe W pa3peliaTh KOH(PJIMKTHI HA OCHOBE COIVIACOBAHMSA MO3MUIMUH U yyeTa
HHTEpecoB; GopMyIHPOBATH, APTYMEHTHPOBATH H OTCTAMBATH CBOE MHEHHE.

OO0yyJaromuiicss CMOXeT:
OTIPEICATh BOBMOYKHBIE POJIM B COBMECTHOMU JIEATEILHOCTH;
UTpaTh OINPENEICHHYIO POJIb B COBMECTHON AESITETbHOCTH;
MPUHUMATh MO3UIIHIO COOECeTHUKA, TOHUMAs ITO3UIIUIO IPYTOro, pa3inyaTh B €10 peul: MHEHUE (TOUKY 3peHHUs ), J0KA3aTeNbCTBO (ApryMeHThI), (DaKThI;
TUIIOTE3bl, AKCUOMBI, TEOPUH;
OTIpeIeNATh CBOM JEHCTBHS U JEHCTBHS MapTHEPa, KOTOPbIE CIOCOOCTBOBATN WM MPEMATCTBOBAIN MPOAYKTUBHON KOMMYHUKAIINH;
CTPOUTH MO3UTHUBHBIE OTHOIIEHHUS B ITpoliecce Y4eOHOM 1 MO3HABaTEeNbHOM 1€ TeIbHOCTH;
KOPPEKTHO ¥ apryMEHTHPOBAHHO OTCTaMBAaTh CBOIO TOUKY 3PEHHUsI, B JUCKYCCUU YMETh BBIIBUTATh KOHTPAPTyMEHTHI, epedpa3supoBaTh CBOIO MBICITh
(BaieHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);
KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM MPU3HABATH OMUOOYHOCTH CBOETO MHEHUS (€CTTH OHO TAKOBO) U KOPPEKTHUPOBATH
ero;
npeiaraTh AIbTEPHATUBHOE PEIICHUE B KOH(PIMKTHON CUTYaIlUU;
BBIICNIATH OOIIYIO TOUKY 3PSHUS B AUCKYCCHH;
JIOTOBAPUBATHCSI O TIPABUIIaX U BOMPOCAX IS OOCYXKCHUSI B COOTBETCTBUU C MIOCTABIICHHOH TIEpe T TPYMIION 3a1a4uei;
OpPraHU30BBIBATh YUeOHOE B3aUMOCHCTBHE B TpyMIe (OMpeAeNsaTh OOIIHE IENU, paclipeiesITh POJIU, T0TOBAPUBATHCS IPYT C APYTOM H T. 11.);
YCTPaHSTh B paMKax JUaiora pa3pbiBbl B KOMMYHHUKAIIMH, O0YCIOBIEHHBIE HETOHUMaHUEM/HETIPUSITHEM CO CTOPOHBI COOECETHUKA 3a/1auu, POPMBI TN
COJIEpXKaHUs JUaIora.

2. YMeHHe OCO3HAHHO HCIOJIb30BATh pedyeBble¢ CPEJCTBA B COOTBETCTBHM C 3aJavell KOMMYHUKALMH /UISl BbIPA’KEHHUSI CBOMX YYBCTB,
MbICJIeH M TNOTpPeOHOCTel I IUVIAHUPOBAHUSI M PeryJsiiMU CBOeH NeATeJbHOCTH; BJaJeHHe YCTHOH M NHCbMEHHOH peyYblo,
MOHOJIOTHY€CKOH KOHTEKCTHOM peYblo.



OO0yyaromunicst CMOXKET:

® OmpeneNsTh 33/1a4y KOMMYHUKAIIMK U B COOTBETCTBHH C HEil 0OTOMpaTh pedyeBble CPE/ICTBA;

e OTOMpATh U HUCIIOJIb30BATH PEUEBBIC CPE/ICTBA B MPOIECCE KOMMYHHUKAIIUU C APYTUMU JIFOAbMHU (AHAJIOT B MIape, B MaJlol Ipymie U T. 11.);

® MPEACTaBIATH B YCTHOM MJIM MUCbMEHHOU (popMe pa3BepHYTHIi I1aH COOCTBEHHOM 1€ATEIbHOCTH;

e OO0 IaTh HOPMBI TyOIMYHOM pedr, PerIaMEeHT B MOHOJIOTE M IMCKYCCHH B COOTBETCTBUU C KOMMYHHKATUBHOM 3a/1a4eii;

® BBICKa3bIBaTh U OOOCHOBLIBATh MHEHHE (CYKJICHUE) U 3alpallluBaTh MHEHHUE MMAPTHEPA B paMKax JHAJIOra;

® [PUHUMATH PEIICHUE B XOJE JUAJIOTA U COTJIACOBBIBATH €r0 C COOECETHUKOM;

e Co37JaBaTh MUCbMEHHBIEC «KJIUIIUPOBAHHBIC» U OPUTMHAIIbHBIE TEKCTHI C UCTIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPEJICTB;
® ICIIOJIB30BATh BepOANbHBIE CPECTBA (CPEACTBA JIOTMUECKOM CBSI3U) TSl BBIIEICHUS CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® CIOJIB30BaTh  HeBepOaibHBIE CPEJCTBA WITU HATJISIHbIE MaTepUalbl, IOArOTOBIECHHBIE/OTOOPAHHBIE MO PYKOBOACTBOM yYUUTEIS;

o acJiaTb OHGHOqHBIﬁ BBIBOJI O JOCTHUXXCHHUU LCIN KOMMYHI/IKaLII/II/I HCHOCpeILCTBCHHO I10CJIC 3aB€pIHeHI/I$[ KOMMyHI/IKaTI/IBHOFO KOHTAKTa U
000CHOBBIBATH €TO0.

3. dopMupoBaHHE H PA3BUTHE KOMIETEHTHOCTH B 00J1aCTH HCNOJIH30BaAHUS HH(POPMAIMOHHO-KOMMYHHUKANIMOHHBIX TEXHOJIOT Uil (1a1ee
— UKT).
OO0yyJarommiicss CMOXKeT:

e [[eJICHANPABJICHHO UCKATh M UCTIOIB30BaTh HH(POPMAIIMOHHBIE PECYPChI, HEOOXOAUMBIE IS PEeIIeHUs] YYEOHBIX U MPAKTUYECKUX 3a/1a4
¢ nomomisto cpencts UKT;

e BBIOMpATH, CTPOUTH U HCIIOJIB30BATh a/ICKBATHYIO MH(GOPMAIIMOHHYIO MOJIEINb JJIS Tepeiadll CBOMX MBICIIEH CpeICTBAMH €CTECTBEHHBIX
158 (1)OpMaJ'II>HI>IX SA3BIKOB B COOTBECTCTBHHU C YCJIOBUSAMU KOMMYHUKAIIUH,

L] BBIJACIATH I/IH(i)OpMaHI/IOHHI)II\/'I ACIICKT 3aaa4u, OIICPUPOBATh JaHHBIMU, UCIIOJIB30BATh MOJC/Ib PCHICHUA 3a1a4Yu,

L] HCIIOJIB30BATh KOMIIBIOTECPHBIC TCXHOJIOI'MU (BKJ’IIO'—IaSI BLI60p AICKBATHBIX 3aJa4€ HHCTPYMCHTAJIIBHBIX IIPOTpaMMHO-alIlapaTHBIX
CpEACTB U CepBI/ICOB) JJI1 pEeIICHUA I/IH(l)OpMaHI/IOHHI)IX 1 KOMMYHHUKAIIUOHHBIX y‘—Ie6HI)IX 3aJa4, B TOM YHCJIC. BBIYHCIICHUEC, HAITUCAHUC
MHUCeM, COUYMHEHUH, IOKJIA0B, pedepaToB, CO3aHNe TPE3CHTALNNA U Jp.;

®  ICIIOJI30BAaTh HH(OPMAIIUIO C YYETOM ITHUECKUX U MIPABOBBIX HOPM;

e co3/1aBaTh MH(OPMAIIMOHHBIE PECYPCHl PA3HOTO TUMA U JUIS PAa3HBIX ayIUTOPHH, COOM0aTh HHPOPMAIIMOHHYIO TUTHEHY U MpaBUiia
MH(OPMALIMOHHON OE30MMaCHOCTH.

Ho3nasamenwvnwvie YY/1



1. YMeHue omnpeneisiTb MOHSITHS, CO31aBaTh 0000IIEHUsI, YCTAHABJINBATh AHAJOIMH, KJIACCHUIMPOBATH, YMEHHE YCTAHAB/IMBATH
NPUYNHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTDH JIOTHYECKOE pacCyKIeHue, yMo3aK/IloueHue (MHIYKTHBHOE, 1eTyKTHBHOE, 10 AaHAJIOTHH) U
JeJIaTh BHIBOJIBI.

OOy4Jarommiicss CMOXKET:

o0UpaTh CJI0Ba, CONOAYMHEHHBIE KIIFOUEBOMY CJIOBY, OIIPEEIIAIONINE €ro IPU3HAKH U CBOMCTBA;

BBICTPAUBATh JIOTHYECKYIO LIENIOYKY, COCTOSIIYIO U3 KIIFOUEBOT'O CJI0BA U CONIOIYMHEHHBIX EMY CJIOB;

BBIJICJIATH OOIIMI MPU3HAK JBYX MM HECKOJIBKUX MPEIMETOB MU SIBICHUI U OOBACHATH UX CXOJICTBO;

00BEIUHSTH IPEMETHI U SIBJICHUS B TPYIIIIHI 110 ONIPEeICHHBIM IPHU3HAKaM, CPABHUBATH, KJIACCU(UIIPOBATH U 00001IaTh (PaKThI
U SIBJICHUSI;

BBIJICJIATH SIBJIEHUE U3 OOIIEro psjia JPYTruX sBICHUMN;

OIpeNeNATh 00CTOSTENbCTBA, KOTOPhIE MPEALIECTBOBAIN BOZHUKHOBEHUIO CBSA3M MEXAY SIBICHUSMH, U3 3TUX OOCTOSTEILCTB
BBIJICJIATH OIPEEIISAIONINE, CIIOCOOHBIE OBITh IPUYUHON JAHHOTO SBJICHUS, BBIABIIATH IPUYUHBI U CIIEICTBUS SBICHUN;

CTPOUTH PACCYXJAECHHE OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSIM U OT YaCTHBIX SBJIEHUHN K OOILKMM 3aKOHOMEPHOCTSIM;
CTPOUTH PACCYXkJIEHHE HAa OCHOBE CPaBHEHUS IPEMETOB U SBJICHUH, BBIIEISISI IPU ATOM OOLIME IPU3HAKH;

u3JaraTh MOJYyYCHHYIO HH()OPMAIIUIO, MHTEPIPETHPYS €€ B KOHTEKCTE PeIIacMOi 3a/1a4H;

CaMOCTOSITENIHO YKa3bIBaTh Ha MH(OPMAIIHIO, HYKIAIOIIYIOCsS B IPOBEPKE, NPEAIaraTh U NPUMEHSTH CIIOCOO MPOBEPKU
JIOCTOBEPHOCTH HH(OpMAIINH;

BepOaIN30BaTh SMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO UICTOYHUKOM,;

OOBSICHATD SIBJIEHUSI, IPOLIECCHI, CBA3U M OTHOLIEHHUS, BBISBIISIEMbIE B XOJI€ TTO3HABATENILHON U HCCIIeI0BATEIbCKON NEATETbHOCTH
(mpuBOAUTH OOBSICHEHHE C U3MEHEHUEM (POPMBI NTPEACTABICHUS; 00BICHATD, IETAIU3UPYS UK 0000111as1; OOBSICHSTH C 3a/1aHHOM
TOUYKH 3pEHUs);

BBISIBJISITH M HA3bIBaThb NPUUYMHBI COOBITHUS, SBJICHUS, B TOM YMCJIE BO3MOXKHbIE /Hanbosee BEpOSTHbIE NMPUYUHBI, BO3MOKHBIE
MOCJIEACTBHS 3aJaHHOMN PUYMHBI, CAMOCTOSATEIBHO OCYILECTBIIAS NPUUNHHO-CIIEICTBEHHBIN aHAIN3;

JieNaTh BBIBOJI HA OCHOBE KPUTHMYECKOTO aHAIM3a PAa3HBIX TOYEK 3PEHUS, MOATBEP’KAATh BBIBOA COOCTBEHHOH apryMmeHTaruen
WJIM CaMOCTOSITENIHO TIOJYyYEHHBIMU JAHHBIMHU.

2. YMmeHue Co31aBaThb, IPUMECHATDb U Hp606pa30BLIBaTL 3HAKH U CUMBOJIbI, MOI€JIM M1 CXEMbI 1JIsl PCIICHU S yqeﬁm,lx M IMO3HABATC/IBbHBIX

3ajzad.

OO0yuaromuiicsi CMOXET:

o 0003Ha4YaTh CUMBOJIOM U 3HAKOM opeamMeET H/uau SIBJICHUC,
O OmInpeacisiTb JTOrMYECKHUE  CBA3U MCKIAY npeamMeTaMu H/UIn HBHGHI/IHMI/I,0603Ha‘IaTI> JaHHBbIC JIOTHYCCKHUE CBA3HM C ITOMOIIBIO
3HaKOB B CXEMC,



O O O O O
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O

C03/71aBaTh a0CTPAKTHBIN WM PEIbHBIA 00pa3 MmpeaMeTa U/uiH sIBJICHUS;

CTPOUTBH MOJIEJIL/CXEMY Ha OCHOBE YCIIOBHH 3a/1auu /WU crIocoba ee peleHus;

co3/laBaTh BepOaibHbIC, BEIIECTBECHHbIE U WH()OPMAIIMOHHBIE MOJICIN C BBIJCICHUEM CYIICCTBEHHBIX XapaKTEPUCTHK OOBEKTa IS
OTIpeIeNIeHus! CIIoco0a PeleHHs 3aJa4i B COOTBETCTBHHU C CUTYalUEH;

npeoOpa30BBIBaTh MOJICIIN C LEJIbIO BBISIBICHHUS OOILINX 3aKOHOB, ONPEACISIONINX JaHHYIO PEAMETHYIO 00JIacTh;

NEPEBOJIUTH CIIOKHYIO 110 COCTaBy (MHOTOACIEKTHYIO) HH(OPMAIIHIO M3 IpadUuecKoro Uik GopMaIn30BaHHOTO (CHMBOJIBHOTO)
MIPEJICTABJICHHS B TEKCTOBOE, U HA00OPOT;

CTPOUTH CXEMY, ITOPUTM JICHCTBUS, UCIIPABIATH WM BOCCTAHABIMBATH HEM3BECTHBIN paHee aJrOpPUTM Ha OCHOBE MMEIOLIETOCS 3HAHUS 00
00BEKTE, K KOTOPOMY IIPUMEHSIETCS aJITOPUTM;

CTPOHUTB JI0KA3aTEILCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHATM3UPOBATH/peIIEKCUPOBATh OMBIT Pa3pabOTKH M pealn3aluu yueOHOTO POEKTa, UCCIIEAOBAHUS (TEOPETHUECKOT0, SMIMPUIECKOTO0) Ha
OCHOBE IIPEJI0KEHHON POOIEeMHOM CUTyalK, IOCTaBICHHOMN 1eJN W/WIM 33aJJaHHBIX KPUTEPUEB OLIEHKHU MPOIYKTa/pe3yibTara.

CMBIC/I0BOE YTEHHE.
OO0yyaromuiics CMOXeT:

HaXOJHTh B TEKCTE TpeOyeMyro HH(POPMAIHUIO (B COOTBETCTBUH C LIETISIMU CBOEH JESATEIBHOCTH);

OPUEHTHPOBATHCS B COJIEPKAHNU TEKCTA, TOHUMATh LIEITOCTHBIM CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;

yCTaHaBIIMBATh B3aMMOCBSI3b ONHUCAHHBIX B TEKCTE COOBITUH, SBICHUM, IPOLIECCOB;

PE3IOMUPOBATh INIABHYIO UACI0 TEKCTA;

npeoOpa3oBBIBAaTh  TEKCT, «IIEPEBOMSI» €ro B JPYI'Y0  MOJAIbHOCTh,  HHTEPIPETHPOBATH  TEKCT  (XYHOXKECTBEHHBIH U
HEXY0)KECTBEHHBIN — YUeOHBIH, HAYYHO MOMYJISPHBINA, HHPOPMAIIMOHHBIH, TeKCT non-fiction);

KPUTUYECKH OLIEHUBATh CO/IEpKaHue U POpMY TEKCTa.

®opMHUpOBaHHE M Pa3BUTHE IKOJOTMYECKOI0 MbILLICHHS, YMEHHE NMPHMEHATh €ro B MO3HABATEIbHOH, KOMMYHUKATHBHOM,
COLMAJIbLHOM MPAKTHKE U NPO(PeCCHOHATBHON OPHEHTALMH.
OO0yuaromuiicsi CMOXET:

ONPEJIENATh CBOE OTHOIICHUE K IPUPOJAHON CPEJIE;

aHAJM3UPOBATh BIMSHHUE YKOJOTHUECKUX (PaKTOPOB Ha Cpey OOMTAaHUS KUBBIX OPraHU3MOB;

IIPOBOAMTH IPUUMHHBINA U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTMUECKUX CUTYAlHi;

IIPOrHO3UPOBATh U3MEHEHMSI CUTYALIUU TPU CMEHE JIEHCTBUS OJTHOTO (pakTOpa Ha JAelcTBUE APYroro Gpakropa;

pacrpoCTpaHATh 3KOJOTMYECKUE 3HAHUSI U yJacTBOBATh B IIPAKTUUECKUX JI€JaxX II0 3allUTe OKPYXKarollel Cpeibl;

BBIPa)KaTh CBOE OTHOIICHUE K IMPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIEIH, IIPOCKTHBIE PaOOTHI.



5. Pa3BuTHEe MOTHMBAIMHU K OBJIA/JICHUIO KYJIbTYPOil AKTHBHOI'0 HCII0JIb30BAHUS CJI0Bapeii U IPYTruX MOMCKOBBIX CHCTEM.
OO0yuaromuiicsi CMOXET:

" ompenenaTh HeoOXOIUMbIC KIFOUYEBbIC TOMCKOBBIE CIIOBA U 3aIIPOCHI;

"  OCYILECTBJISTH B3aUMOJICHCTBUE C JIEKTPOHHBIMU TTOMCKOBBIMHU CUCTEMaMHU, CIIOBAPSIMU;

*  (GopMHUpPOBATH MHOKECTBEHHYIO BEIOOPKY M3 TOMCKOBBIX HCTOYHUKOB ISl 0OObEKTUBHU3AIIMHU PE3YJIbTaTOB ITOUCKA,

"  COOTHOCHTH IOJYyYEHHBIE PE3yJIbTaThl IOUCKA CO CBOEH JESITEIIbHOCTHIO.

Dopmuposanue UKT-komnemenyuu ooyuaroujuxcsa

B pamkax nanpasnenus «Oopamenue ¢ yerpoiicrBamu UKT» oOyuaromiuiics cMoxerT:
® OCYIIECTBISTH HHPOPMAITMOHHOE MTOAKITFOUYCHUE K JIOKATHHOU CeTH U TIo0anbHOl cetn HTepHeT;
® BXOJIUTH B MH(POPMAIIMOHHYIO Cpely 00pa3oBaTeIbHON OpraHM3ally, B TOM 4YHUCIe 4epe3 ceTh VHTepHeT, pa3meniats B WH(OPMalMOHHON
cpelie pa3nuyHble HHPOPMAIIMOHHBIE 0OBEKTHI;
e coOmoaaTh TpeOOBaHUS TEXHUKU 0€30MaCHOCTH, TUTHEHBI, SPTOHOMHUKH U pecypcocOepekenus mpu padote ¢ ycrpoictBamu UKT.

Ilpeomemmnvwie pezyivmameul:
Bvinycknuk nayyumces:

®  XapaKTepH30BaTh OCHOBHBIE METO/Ibl TO3HAHUS: HAOIIOACHNE, U3MEPEHUE, SKCTIEPUMEHT;

® ONUCHIBATh CBOWCTBA TBEP/BIX, KHJIKUX, Ta3000pa3HBIX BEIIECTB, BBIIENSAS UX CYIIECTBEHHBIE IPU3HAKY;

® PacKpbIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYJIA», «XUMUYECKHHI DJIEMEHT», «IIPOCTOE BEIIECTBO)», «CIOKHOE BEHIECTBOY,
«BAJICHTHOCTBY, «XUMHYECKAs pEAKIUsI», HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

® PACKPBIBATH CMBICI 3aKOHOB COXPAaHEHHS MACCHI BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHON TEOPUU;

® pa3InYaTh XUMUYECKUE U (PU3NUECKUE SIBICHUS;

® Ha3bIBATh XUMUYECKHE DJIIEMEHTHI;

® OIpEeneNsITh COCTaB BELIECTB MO UX (hopMyJIaMm;

® OIpPEIENATh BAICHTHOCTh aTOMA JIEMEHTA B COCINHEHUSX;

®  OIpPEIENATh TUIl XUMUYECKUX PEAKLUM;

e Ha3bIBATh [IPU3HAKU U YCIOBUSA IPOTEKAHUSA XUMUUECKUX PEAKIIUA;



BBISIBJIATH IPU3HAKU, CBUJIETEIBCTBYIOIIUE O IPOTEKAaHUU XMMHUYECKOM pEaKIMU IIPH BBIIOTHEHUU XUMHUYECKOTO OIIbITA;
COCTaBIISATh (OPMYJIIbI OMHAPHBIX COCTUHEHUI;

COCTaBJISITh YPABHEHUS] XUMUUYECKHUX PEaKIIUA;

coOnroaaTh mpaBuiia 6e30MacHoil paboThI IIPH MPOBEICHUU OIBITOB;

MOJIb30BATHCS JTA0OPATOPHBIM 000PYAOBAHUEM U ITOCY/IOH;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTA 10 (OopMyJie COeTMHEHHUS;

BBIUUCIISATH KOJIMYECTBO, 00bEM MIIM MACCy BEIIECTBA [0 KOJUYECTBY, 00bEMY, MacCe peareHTOB WM MPOTYKTOB PEaKIUU;
XapaKTepu30BaTh GU3NYECKUE U XMMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/ia U BOJOPOA;

NOJy4aTh, COOMPATH KUCIOPO M BOJOPOI;

pacrno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIE BELIECTBA: KUCIOPO, BOAOPO/I;

PacKpbIBaTh CMBICI 3aKOHA ABOraipo;

PacKpbIBATh CMBICI MOHITHH «TETIOBOM AP (EKT peaKIim», «MOJIIPHBIA 00BEM;

XapaKTepu30BaTh GU3NYECKUE U XMMUUECKHE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICII TOHSTHUS «PaCTBOPY;

BBIUHCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOIO BELIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI € ONPEAEIEHHON MACCOBOM J0JIEH PACTBOPEHHOIO BELIECTBA;

Ha3bIBaTh COEAMHEHUS U3YUYEHHBIX KJIACCOB HEOPIaHUUECKUX BEIIECTB;

XapaKTepu30BaTh PU3NYECKUE U XMMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBaHMM, COJIEl;
OINPEAEIIATh NPUHAUIEKHOCTD BELIECTB K ONPENEICHHOMY KJIACCY COEIMHEHUM;

COCTaBIATH POPMYIIbI HEOPTAHUUECKUX COSAMHEHUN N3YUEHHBIX KIacCOB;

IIPOBOAMTD OTBITHL, TOATBEPKAAIOIINE XUMHUUECKHE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTaHMUECKHUX BEIIECTB;

pacno3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KUCIOT U IIEJIOYEH 110 U3BMEHEHUIO OKPACKU UHMKATOPA;

XapaKkTepU30BaTh B3aUMOCBA3b MEXK/1Y KJacCaMi HEOPTraHUYECKUX COEIMHEHU;

packpsiBaTh cMbIch [lepuogunueckoro 3axona .M. Menneneesa;

OO0BACHATH (PU3NYECKHUI CMBICTT aTOMHOTO (IOPSAAKOBOr0) HOMEpa XMMHUYECKOI0 3JIEMEHTa, HOMEPOB IPYIIIBI U MEPUOJIa B MEPHOJUUECKON CHCTEME
J.. Menneneena;

00BSACHATH 3aKOHOMEPHOCTH M3MEHEHUS! CTPOCHHSI aTOMOB, CBOMCTB JIEMEHTOB B IpeiesiaX MajblX IEPHUOI0B U INIABHBIX MOJATPYIIII;
XapaKkTepU30BaTh XUMHUYECKUE AJIEMEHTHI (0T BOJAOpPOJAA O KalbIMs) HAa OCHOBE MX MOJIOXKEHUs B mepuoaunyeckor cucreme .M. MenneneeBa u
O0COOCHHOCTEH CTPOCHHUS UX aTOMOB;

COCTaBJISITH CXEMBI CTPOSHHUsI aTOMOB TiepBhIX 20 anemMeHToB nepuoandeckoit cucremsl .M. Menneneesa;



®  PACKPBIBATH CMBICI MOHATHN: «XUMUYECKAs CBA3bY, «AIEKTPOOTPULIATEIBHOCTDY;

®  XapaKTepU30BaTh 3aBUCUMOCTH (PU3MUECKUX CBOWCTB BEIIECTB OT THIIA KPUCTAIUTMUECKON PEIIETKH;

®  OIpEleNsITh BUJI XUMUYECKON CBA3H B HEOPIraHUUECKUX COEAMHEHHUSX;

e 1300pakaTh CXEMbI CTPOCHUS MOJIEKYJ BELIECTB, 00pa30BaHHbBIX Pa3HBIMU BUAAMU XUMHUECKUX CBA3EH;

®  DPACKPBIBATh CMBICI MOHATHH «MOH», «KATHOHY», «AHUOH», «QJIEKTPOIUTHIY, «HEITEKTPOIUTHIY, «IIEKTPOIUTHUECKAs JUCCOLMALUNY, «OKHCIUTEIbY,
«CTENEHb OKUCIIEHUS» BOCCTAHOBUTENbY, OKUCIEHUE), «BOCCTAHOBIICHHUEY;

® OIpEIENITh CTENIEHb OKUCIEHHUS aTOMa 3JIEMEHTA B COEIUHEHUH;

®  PACKPBIBATh CMBICI TEOPUH ANEKTPOIUTUYECKON TUCCOLMALINY;

® COCTaBJIATh YPABHEHUS IEKTPOJUTHUECKON AUCCOLMALIMM KUCIIOT, 1eI04eH, coeil;

®  OO0BSICHATDH CYLIHOCTb IIPOLIECCA AIEKTPOIUTUUECKOMN TMCCOLMALUU U peaKiuii HOHHOTO 0OMEHa;

®  COCTaBJIATH IOJIHBIE U COKpAIICHHbIE MOHHBIE YPAaBHEHNUS PEAKIIMN OOMEHA;

e ONpeneNsITh BO3MOXHOCTb IPOTEKaHUs PeaKUii HOHHOIO OOMEHa;

® [IPOBOJUTH PEAKIIMH, TOATBEPKAAIONINE KAYECTBEHHBIA COCTAB PA3JINYHbIX BEILECTB;

®  OMNpeneNsITh OKUCIUTEIb U BOCCTAHOBUTEIIb;

® COCTaBJIATH YPAaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIL;

e Ha3bIBaTh (JAKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKON peaKIuy;

e kiaccu(uUUpPOBaTh XUMUYECKHUE PEaKIUH [0 PA3IMYHBIM IPU3HAKAM;

®  XapaKTEpU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOEHHUEM U CBOMCTBAMHU HEMETAJIIOB;

® [IPOBOJUTH OMBITHI 110 MOTYYEHHUIO, COOMPAHHIO U U3YUEHUIO XUMHUYECKHUX CBOMCTB ra3000pa3HbIX BEIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

® pacro3HaBaTh ONBITHBIM IyTeM Ia3000pa3Hble BEIECTBA: YIIIEKUCIBIN ra3 1 aMMHAK;

®  XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOEHUEM U CBOMCTBAMHU METAJIOB;

® Ha3bpIBaTh OPraHWYECKHE BEIIECTBA M0 UX (popMysie: MeTaH, 3TaH, THJIEH, METaHOJI, ATAHOJI, TJMILIEPUH, YKCYCHAst KHCI0Ta, aMUHOYKCYCHAs! KUCIIOTA,
CTEapuHOBAs KUCJIOTA, OJIEMHOBasl KUCII0TA, TIII0K034;

® OIEHUBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUs OKPYKaIoIlel Cpe/ibl HA OPTaHu3M YellOBEKa;

® TpaMOTHO 00OpalaThcs ¢ BEIeCTBaMU B TIOBCETHEBHOM KU3HU

®  OIpPEIENITh BO3MOXKHOCTD ITPOTEKAHUS PEAKLIUi HEKOTOPBIX NPEACTABUTEIEN OPraHUYECKUX BELIECTB C KMCIOPOAOM, BOJIOPOAOM, METAJUIAMH,
OCHOBaHUSIMU, TaJIOT€HAMH.

,ZIJI}I 06yualou4uxc;l C O2PDAHUYEHHBIMU 603MONHCHOCIMAMU 300p08bﬂ.‘ BJIaACHHUEC OCHOBHBIMU AOCTYIIHBIMH METOAAaMU HAYYHOI'O ITO3HAHMUA,
HCIOJIb3YEMBIMHU B XUMHH.

Bbmycmmk nojiyuum 603MOICHOCHb HAYUUMbCA:



8b108U2AMb U NPOBEPSIMb IKCNEPUMEHMATILHO 2UNOME3bl 0 XUMUUECKUX CEOUCMBAX 8eecms Ha OCHO8Ee UX COCMABA U CMPOEHUs], UX CNOCOOHOCU
sCmynams 6 Xumuieckue peakyuu, 0 Xapakmepe u npooyKmax paziuyHblX XUMUYeCKUX peaKyuil;

Xapaxkmepuzoeams 8eujecmed no CoOCmasy, CMpOeHulo U C8OUCMBEAM, YCMAHAGIUBAMb NPUYUHHOCIEOCMBEHHbIE C8A3U MeNHCOY OAHHbIMU
XApaKkmepucmukamu 6eujecmed,

COCmMassims MOAEKYIAPHbLE U NOJIHbLE UOHHBLE YPABHEHUS NO COKPAUJCHHBIM UOHHBIM YPAGHEHUSIM,

NPOCHO3UPOBAMb CNOCOOHOCIb 8eULeCmEad NPOsIEIANMb OKUCTUMENbHbLE WU 80CCIMAHOBUMENbHbIE CEOLUCEA C YUEemOM CMeneHell OKUCIeHUs.
DNIeMEHMO8, 8X00AUUX 6 €20 COCAB;

COCmMassims YyPAaeHeHUs: peaKyutl, COOmMEemcmayouwux noci1e008ameilbHOCMU NPespaujeHull HeOP2AHUYeCKUX 8euecma Pa3iuiHbIX K1dccos,
8b106U2ANMD U NPOBEPSIMb IKCNEPUMEHMALLHO SUNOME3bL 0 PE3YIbMAmax 6030elCmsusl pa3iuiHbX YaKkmopos Ha usMeHeHUue CKOPOCHU XUMUYECKOL
peaxkyuu;

UCNONB308aMb NPUOOPEMEHHBLE 3HAHUSL 0151 IKOAOSUHECKU SPAMOMHO20 NOBEOCHUsL 8 OKPYICAOWell cpede;

UCNOIBL308AMb NPUOOPEmeHHble KI0Uesble KOMNeMmeHYuU NPU GbINOIHEeHUU NPOEeKMO8 U Y4eOHOUCCIe008AMeNbCKUX 3a0ad NO U3YUEeHUIO C8OLUCMS,
Ccnoco608 noayuenus U pacno3HABAHUsL 6eUjeCmas;

00bEKMUBHO OYCHUBAMb UHMOPMAYUIO O 8eUIeCMBAX U XUMUYECKUX NPOUECCAX;

KPUMU4eCKU OMHOCUMbCS K NCEBOOHAYYHOU UHMOpMayUu, Hed0OPOCOBeCMHOL PeKlame 8 CPedCmeax Macco8oll uHpopmayuu,

0CO3HABAMb 3HAUEHUE MEOPEeMUUECKUX 3HAHUL NO XUMUU OJi NPAKMUYECKOU 0esimelbHOCMU 4el08eKd;

co30asamv Mooenu u cxemvl OJisl peulenus Y4eOHbIX U NO3HABAMENbHLIX 3A0ay, NOHUMAMb HEe0OX00UMOCMb COON00eHUs NPeOnucanul,
npednazaemvix 8 UHCMPYKYUIX NO UCNOTIb30BAHUIO JIeKAPCME, CPedCme DbLmMosol Xumuu u op.

1. Cooeporcanue yueonozo npeomema:

OCHOG6HOZ20 06”4320 06pa306auu}l no xumuu 8-9 Knaccwol
(2 4 B HEmem0, Bcero 136 wyacoB)

B cucrteme ecrecTBEeHHOHAy4YHOro OOpa30BaHUS XUMHS KaK YYEOHBIH MPEIMET 3aHUMAaeT BaXKHOE MECTO B MO3HAHUM 3aKOHOB MPUPOJIHI,
(GbOopMHUPOBAaHUY HAYYHON KapTUHBI MHPA, CO3JJaHUH OCHOBBI XUMHUYECKUX 3HAHUHN, HEOOXOUMBIX IS TIOBCEIHEBHOW KU3HU, HABBIKOB 37J0POBOTO U
0€30MacHOTOo JUIsl YeJIOBEKa U OKPYIKAFOIIEH ero cpe/bl 00pasa )KHU3HH, a TAKXKE B BOCIIUTAHUH YKOJIOTHUECKOU KYJIbTYPHI.

VY CHemHocTh U3yU4eHUs] XUMHUHU CBsI3aHa C OBJIAZICHUEM XHMHUYECKUM S3BIKOM, COOJIOJICHUEM MPaBHJI 0€301MacHON paOOThI MPH BHIMOJHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, OCO3HAHMEM MHOTOYHMCIICHHBIX CBSA3EH XUMUH C IPYTHMH TPEJMETaMH IIKOJBLHOTO Kypca.

[Iporpamma BJIHO4aeT B ce0si OCHOBBI HEOPTaHMUECKOW M OPraHUYeCKOi XuMuu. [ JTaBHOW Meel MporpaMMBbl SIBJISIETCS CO3aHue 0a30BOTO
KOMILJIEKCA OMIOPHBIX 3HAHUH 110 XMMUHU, BBIPAKCHHBIX B ()OPME, COOTBETCTBYIOIICH BO3pPACTy 00yUYarOIIUXCSL.

B conepikaHuu JaHHOTO Kypca MPEICTaBICHbI OCHOBOITOJIATAONINE XUMUYECKUE TEOPETUUCCKUE 3HAHMUS, BKIIIOYAOIINE N3yUCHHUE COCTaBa U
CTPOCHHSI BEUIECTB, 3aBUCHMOCTH MX CBOWCTB OT CTPOCHHS, MPOTHO3UPOBAHUE CBOMCTB BEIICCTB, UCCIICIOBAHHE 3aKOHOMEPHOCTEH XUMHYECKUX
MPEBPAIICHHI U MyTeH yIpaBIeHUs MU B LIENSAX MOJIYYCHHS BEIIECTB U MaTEPHAJIOB.



TeopeTnyeckyr0 OCHOBY H3Y4YEHHSI HEOPraHMYECKOM XUMHHM COCTAaBJIIET aTOMHOMOJEKYIspHOe yuenue, [lepumommueckuit 3akon JI.U.

MeneneeBa ¢ KpaTKUMH CBEJICHUSIMU O CTPOCHHUH aTOMa, BUJaX XUMUUYECKOU CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIIUMN.
B n3yuenun kypca 3HaUMTENbHAS POJIb OTBOJUTCS XUMHUYECKOMY SKCIIEPUMEHTY:

MIPOBEJCHUIO MPAKTHUECKUX U JIAOOPATOPHBIX padoT, ONMUCAHUIO PE3YIbTATOB YUYCHHUECKOTO IKCIEPUMEHTa, COOIOICHUI0O HOPM U TPaBUII
6e30macHoil paboThl B XUMUYECKOH JIAOOpaTOPHUH.

Peanu3zanus maHHOM MPOrpaMMBI B MIPOIIECCe 0OYUYCHUS MO3BOJIUT OOYYAIOIIMMCSI YCBOUTH KIIFOUEBBIE XUMUYECKHE KOMIIETCHITUH U TIOHATH
pOJIb U 3HAYEHHE XUMUU CPEAU IPYTUX HAYK O MPUPOJIE.

W3ydenne mnpeamera «XuMHUs» B 4acTH (DOPMHUPOBAHHS y OOYYAIONIMXCS HAYYHOTO MHUPOBO33PEHHS, OCBOCHHS OOIICHAYYHBIX METOIOB
(nabnrogeHue, u3MepeHue, SKCIIEPUMEHT, MOJISTMPOBAHHE ), OCBOCHUS TPAKTHUECKOr0 IPUMEHEHHUsI HAyYHBIX 3HAHUH OCHOBAaHO HA MEKITPEIMETH bIX
cBs3sIX ¢ mpeaMmeramu: «buomnorusy, «eorpadusy», «Mcropus», «Jlureparypa», «Martemarnkay, «OCHOBBI 0€30MMACHOCTH >KH3HEACATEIHHOCTH,
«Pycckuit s13b1k», «DU3HKA», «IKOJIOTHUS».

IlepBoHayajibHbIe XMMHYeCKHE MOHATHS.

[Mpenmer xumun. Tena u éewjecmsa. OcHogHble MemoObl NOZHAHUA: HAOMIOO0eHUe, usmeperue, sKkcnepumenm. OU3NIECKUE U XUMHUECKUE
spieHus. Yuctele BemecTBa U cmecH. CriocoOwl pazaeneHusi cmeceil. Atom. Mornekyna. XUMUYECKHI 37€MEHT. 3HAKU XUMUYECKUX AJIIEMEHTOB.
[IpocTeie M cioxHBIE BemiecTBa. BaneHTHOCTb. 3akon nocmosmncmea cocmasa eewjecmea. Xumuueckue Qopmyisl. MHpaekcsl. OTHOCUTENbHAS
aTOMHasi M MOJIEKYJIsipHas maccbl. MaccoBasi JOJii XUMHUYECKOTO JJIEMEHTa B COCIMHEHUHU. 3aKOH COXPaHEHHsI MAacChl BEUIECTB. XHUMHUYECKUE
ypaBHeHus. KoaddunmeHTsl. Y cnoBus 1 NpU3HAKU NPOTEKAaHUS XUMUYECKUX peakiuil. MoJib — eIuHuIa KoJM4ecTBa BemecTsa. MomspHas Macca.

Kucaopon. Bogopon.

Kucnopox — xumuueckuii sneMeHT u mpocrtoe BemectBo. Ozon. Cocmas 6030yxa. dusnueckne W XUMHUECKHE CBOICTBa KHCIOpPOJA.
[Tonyyenue u NpUMeHEHNE KUCIOPOIa.

Tennosoti 2¢hghexm xumuuecxkux peaxyuu. Ilonamue 06 3x30- u 3H0OMepmuyeckux peaxyusx. Boropoa — XMMHUUECKUN AJIEMEHT U TPOCTOe
BemiecTBo. du3nueckue U XMMUYECKHE CBOMCTBa Bojaopoaa. [lonyuenue Bopopona B nabopatopuu. llonyuenue 8000pooa 6 npOMbIULIEHHOCTU.
Ilpumenenue 6o0opooda. 3axkoH ABoraapo. MossapHblii 00beM razoB. KauecTBeHHbIE peaKkIMy Ha ra3000pa3Hble BemiecTBa (KHCIOPO, BOIOPO).
OOBbemMHbIE OTHOIIEHUS ra30B NMPU XMMUYECKHX PEaKIUsX.

Boaa. PacTtBopbl.

Booa 6 npupooe. Kpyzosopom 60061 6 npupoode. Qusuueckue u xumuyeckue ceoticmea 600bvi. PactBopbl. Pacmeopumocms sewecma 6 gooe.

KonuenTpanus pactBopoB. MaccoBas 107151 paCTBOPEHHOT'O BEILIECTBA B paCTBOPE.
OcHoOBHBIE KJIACChI HCOPTAHMYECKHX COCAUHEHUIA.

Oxkcupnpl. Knaccudpukanusa. Homenknarypa. @usuueckue cgoticmea oxkcudog. XUMUYECKHE CBOWCTBA OKCUAOB. [lonyuenue u npumenenue
oxcudos. OcHoBanms. Kmaccuduxanms. Homenknatypa. Q@usuueckue ceoticmea ocHosanui. I[lonyuenue ochosanuu. XUMHUYECKUE CBOICTBa
ocHoBaHmi. Peaknms vewrpanuzamuu. Kucnorer. Kmaccudukarms.

Homenxknarypa. Qusuueckue ceoiicmsa kuciom. Ilonyuenue u npumenenue kuciom. XuMu4ecKkre cBoiicTBa kuciot. MHaukaropsl. lM3Menenue
OKpacK{ MHIUKATOPOB B pa3nuvHbIX cpenax. Conu. Knaccudukanms. Homenknarypa. @Qusuueckue ceoticmea conetl. [lonyuenue u npumenenue coeil.
XUMHUYECKHEe CBOMCTBa cosiell. ['eHeTmueckas CBs3b MEXKIy KJacCaMHd HEOPTaHMYECKUX COeIuHEeHUH. [Ipobrema 6e30nacHo2o uUcnoib308aHUs.
gewecms U XUMUYecKux peakyuii 8 n08CeOHesHoll HcusHu. TokcuyHvle, 2oproyue U 83pbleoondachsle seuwjecmsa. buimosas xumuueckas epamomuocme.



Ctpoenue atoma. [leproanueckuii 3aK0H ¥ NepHUOINYECKAs cCHCTeMa XUMH4YecKux djemMenToB /.. Menaeneena.

CtpoeHue aroMma: siapo, dHEpreTUdecKuil ypoBeHb. Cocmas siopa amoma. npomousvl, Hetimpouwl. Mzomonwi. [lepnonnueckuit 3akon J[.U.
MenneneeBa. Ilepuonnueckas cucremMa xumuueckux sieMeHToB [[.W. MenneneeBa. @u3nueckuil CMBICI aTOMHOTO (IOPSIAKOBOTO) HOMEpaA
XUMHUYECKOT0 3JIEMEHTa, HOMepa TPYIIIbI U IEpUOAa MEePUOANIecKOoi cucTeMbl. CTpOeHHE SHEPTreTHUECKUX YPOBHEH aTOMOB MepBbIX 20 XUMHUYECKHUX
31eMeHTOB nepuoanueckoit cucremsl .M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB aTOMOB XUMHUYECKUX 3JIEMEHTOB M UX COCIMHEHUM Ha
OCHOBE MOJIOKeHUd B nepuognyeckor cucreme [[.M. MenneneeBa u crpoeHust atoma. 3HadeHue Ilepumonmueckoro 3axona /[.M. Menneneesa.
CTtpoeHue BelecTB. XUMUYECKAasl CBSA3b.

Qﬂekmpoompm;ameﬂbyocmb amomo8 xumuueckux snemenmos. KoBalleHTHas XHMMHUUYECKas CBSI3b: HCIOJISIpHAad W IIOJIsIpHasd. Iouamue o
GOOOPOOHOIZ C6A3U U ee 6IUAHUU HA qbu3uqec7<ue ceolicmea eewecme Ha npumepe 600vb1. loHHas cB13b. MeTanueckas CBI3b. 1unvi Kpucmaiiu4ecKkux
peutemox (amOMHaﬂ, MOJIEKYIIAPHAA, UOHHAA, Mema]l]lull€CKaﬂ). 3asucumocmo qbu3uqec1<ux ceolicme eewecme om muna KpucmaﬂﬂuquKozl peutemxu.

XuMHYeCKHE PeaKI M u.

Ionamue o cxopocmu xumuueckou peaxyuu. Daxmopwvl, erusOwWUe HA CKOPOCMb Xumudeckou peaxyuu. [lonamue o xkamanuzamope.
Krnaccudukanus XuMUYecKUX peakluii Mo pa3IuyHbIM MPU3HAKAM: YUCIY M COCTAaBY MCXOJHBIX U TMOJYYCHHBIX BEIIECTB; U3MEHEHUIO CTeleHen
OKHCJICHHS aTOMOB XWMHYECKMX JJEMEHTOB; MOTJIOMICHUIO WM BBIICICHUIO JHEPTUH. DIEKTPOIUTHUECKAs AUCCOLUUAIMS. DIEKTPOIUTH U
HeanekTponuThl. Monbl. Katnonsl u annonsl. Peakunu moHHOTO OOMeHa. YCIOBHUS MPOTEKAHMs PEAKIMl MOHHOTO OOMeHa. DJEeKTPOJIUTHYEeCKas
JMCCOIMAIUS KHCIIOT, [esiouei u conel. CteneHb okucienus. OnpeaeneHne CTeeH! OKUCICHUS aTOMOB XUMHUECKUX AJIEMEHTOB B COCTMHEHUSX.

Oxwucnurens. BoccranoButens. CyliHOCTh OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIHii.

Hemertasasl IV — VII rpynn u ux coennHeHus.

[TonoxeHne HEMETAJUIOB B MEPUOANYECKON cucteMe xumuueckux snemeHToB .M. Menneneesa. O0mmue cBoiicTBa HeMeTaJIOB. ['aioreHs:
¢busnveckne W XuMH4Yeckre cBoiicTBa. CoelNMHEHMs TallOTEHOB: XJIOPOBOJIOPOJ, XJIOPOBOIOpOIHAs KucioTa W ee coiu. Cepa: ¢uszndeckue U
XUMH4eckue cBoiicTBa. COeMHEHHs Cephbl: CEPOBOIOPO, CYNIb(UIbI, OKCUABI cepbl. CepHast, cepHucmas u cepo8o0OpPOOHAs KUCIOMbl U UX COJH.
A3oT: ¢usnueckue m xumudeckue cpoiictBa. Ammuak. Comu ammonHus. Okcuabl a3ota. A30THas Kuciaota u ee coiu. Docdop: ¢uznueckue u
xumuyeckue coiictBa. Coeaunenus ¢ocdopa: okeun pochopa (V), opropochopHas KUCIOTa U €€ CONU. YTIepoa: GpU3ndecKue U XUMHUYECKHe
CBONCTBA. Anomponus yenepooa: aimas, epagum, kapoun, gyinepensvt. Coequnenus yriepoaa: okcunl yraepoaa (1) u (IV), yronsnas kucinora u
ee conu. Kpemnuii u e2o coeounenus.

MeTaibl M MX COeTMHEHHUSI.

Tlonoocenue memannog 6 nepuoouyeckoll cucmeme xumuveckux snemenmos /.. Menoeneesa. Memannvl 6 npupode u oowue cnocoowl ux
nonyyenus. Obwue usuueckue ceoticmea memannos. OOIMNE XUMHUECKHE CBOMCTBA METAIIOB: PEAKIMU C HEMETAUIAaMH, KUCIOTAMH, COJISIMHU.
Onexmpoxumuueckuil psao Hanpsxcenuti memannos. 1llenounsie Metamuibl U ux coeauHeHus. lllenoyHozeMenbHble METANIbl U UX COEAMHEHUS.
AmomuHUR. AMOTEpHOCTh OKCHA U TUIIpOKcHaa amtoMunms. JKene3o. CoeuHeHns jKelle3a U UX CBOMCTBA: OKCHJIBI, THAPOKCH/IBI U COJIU JKeje3a
(1w ).

IlepBoHaYa/ibLHBIE CBeIEHUS 00 OPraHUYeCKHX BelecTBax.

[lepBoHaUyabHBIE CBEICHHUS O CTPOCHWM OPTaHWYECKHX BEHIECTB. YTIEBOAOPOABI: METaH, 3TaH, ATHIEH. McmoyHuKku yeneeo0opooos:
npupooHvLll 2a3, Hegpmy, yeons. Kucrnoponcoaepxame COSAMHEHUS: COUPTHI (METaHOJN, STaHOJ, TIIMLEPUH), KapOOHOBBIE KHUCIOTHI (YKCyCHas
KHCIIOTa, aMUHOYKCYCHasl KHCIIOTa, CTEApUHOBAsl U OJIEMHOBAsl KUCJIOTHI). bruomornyecku BakHbIE BEIIECTBA: XKUPHI, TJII0OK03a, OENKU. Xumuueckoe
3aepsazHenue oOKpydxcarouell cpeobl U e20 NOCIe0CMBUs.



Tunsl pacyeTHbIX 32/1a4:
1. Brpruucienre MaccoBOH J0IM XUMHYECKOTO dJIEMEHTa 10 opMylie COSTHHEHUSI.
Yemanoesnenue npocmetiwett hopmynvt eewgecmaa no Macco8bim 00JISAM XUMULECKUX DTIeMEHMO8.

2. Bpluucienus no XUMUYECKUM YpaBHEHHSIM KOJIMYECTBA, 00beMa, MacChl BEIIECTBA 110 KOJUYECTBY, 00bEMY, MACCE PEareéHTOB WU
MIPOJYKTOB PEAKIUU.

3. Pacyer MaccoBoii 10JI1 pacCTBOPSHHOIO BELIECTBA B PACTBOPE.

IIpumepHbIe TEMBI NPAKTHYECKUX PadoT:

1.
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JIaGoparopHoe 060pyaoBaHNE U pueMbl oOpaiieHus ¢ HuM. [IpaBusna 6e3onacHoi paboThl B XUMUYECKOM 1a00paTopuu.
OuncTKa 3arps3HEHHON TOBAPEHHOM COJIH.

[Tpu3Haku NpOTEKaHUS XUMUYECKUX PEAKITHIA.

[Tonydyenue kucnopoaa U U3y4eHUE €ro CBOMCTB.

[Tonydenue Bo1OpoOAa U U3yYEHHUE €TO CBOMCTB.

[Ipurorosnenue pacTBOPOB C OIIPEAEICHHON MAaCCOBOM J10JI€M paCTBOPEHHOI'O BEIIECTBA.

Pemenue sxcriepuMeHTaIbHBIX 334a4 10 TeMe «OCHOBHBIE KJIACCHl HEOPIaHUYECKUX COEAMHEHUI».
Peakuuu nonnoro oomeHa.

Kauecmeennvie peaxyuu na uonwvl 6 pacmeope.

Tonyuenue ammuara u uzyuenue e20 C8OUCMS.

Tlonyuenue yenexucnozo 2aza u usyieHue e2o C80UCMS.

Pemenue sxcniepuMenTtanbhbix 3aga4 o teme «Hemeramnsl 1V — VI rpynn u ux coequneHuiiy.
Pemenne sxcriepMMeHTaIBHBIX 3a4a4 10 TeMe «MeTaiibl U UX COEAMHEHUSD.

Cooepircanue kypca «Xumus. 8 knaccey.
(68 uacos, 2 uaca ¢ neoeno)

Pasznen |. BBenenne (5 yacos).

Tena u BemectBa. CBOMCTBA BeleCTB. DTaJOHHbIE (DU3MUECKHE CBOMCTBA BellecTB. MarepHalibl U MaTepuaioBeieHne. Poiab XUMUM B )KU3HU

coBpeMeHHoro obimectBa. OTHOIIEHHE 00IIECTBA K XUMUU: XeMOGUIHS U XeMOo(poOus.

[Tpeamer xumuu. MeTojpl TMO3HAHUS B XUMHUM: HaOJIOJEHUE, HKCIEPHUMEHT, MOJAEIMpoBaHue. Mojenu MaTepualbHble M 3HAKOBBIC, WU
CUMBOJIbHEIC. ICTOYHMKN XUMHYECKOM I/IH(bOpMaI_[I/II/I, €C IIOJIYUCHHUC, aHAJIN3 U TTPCACTABJICHUC CTO PC3YJIbTATOB. IToHsTHE O XUMHUYECKOM DJIIEMEHTE
u (hopmax ero CymecTBOBaHHS: CBOOOIHBIX aTOMax, MPOCTHIX U CIOXKHBIX BemecTBax. [IpeBpamenns BeniecTB. OTanYNe XUMHYECKAX PEAKIHHA OT
¢m3nueckux sBneHnii. Kparkue cBeeHus U3 HCTOPUY BO3HUKHOBEHUS U PA3BUTHS XUMUH. PO 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJICHUN XUMHYECKOM



Hayku — pabotet M. B. JlomonocoBa, A.M. byrtneposa, JI. 1. MenneneeBa. XumMudeckas CHMBOJMKA. 3HAKM XUMHYECKHUX JJIEMEHTOB W
MIPOUCXOXACHNE UX Ha3BaHUU. Xumuueckue popmyisl. Muaekcs! u koaddunmentsl. OTHOCUTENIbHBIE aTOMHAS U MOJIEKYJIsipHasi Macchl. [IpoBeaenue
pacyeToB MaccoBOW JOJIHM XMMHYECKOTO 3JIEMEHTA B BEILECTBE HAa OCHOBE ero (opmynsl. Ilepuoanueckas cucremMa XUMHUECKUX dyieMeHToB Jl. .
MenneneeBa, ee CTpYKTypa: Majible M OOJIbIINE IEPHOABI, IPYIIbI U NOArpynnsl. [leproanyeckas cuctemMa Kak ClpaBOuYHOE MOcoOue JUIsl MOTyYSHHS
CBEJICHUI O XUMHUYECKHUX IJIEMEHTaX.
JdemoHcTpauuu

»  Mogenu (mapocrepxHeBbie 1 CTioapra—bpurie0a) pa3TudHbIX MPOCTHIX U CIIOKHBIX BEIICCTB.

*  OObEMHBIE U MIAPOCTEPHKHEBBIE MOJIETH HEKOTOPBIX XUMUYECKUX BELIECTB.

*  Mogenu KpUCTAUINYECKUX PELIETOK.

» Bosronka cyxoro ibaa, iona, nian HadranuHa. « KoJeKIus CTeKISIHHOR XUMUYECKOW TTOCY/IBI.

» Komeknusi MaTepuanoB U U3/1€JUH U3 HUX Ha OCHOBE AJIFOMUHUS.

* Ilepuonnueckas cucreMa xumuueckux snementoB .M. Menzaeneena.

*  Toprpers M.4. bepuennyca u JI.W. Menneneesa.

* BsaumogeiicTBue MpamMopa ¢ KUCIOTOH U IOMYTHEHUE U3BECTKOBOM BOJBI.
JlaGopaTopHble ONBITHI

* (CpaBHEHHE CBOWCTB TBEPBIX KPUCTAUTMUYECKUX BEIIECTB U PACTBOPOB.

* (CpaBHEHHE CKOPOCTH UCIIAPEHUSI BOJbI, OJEKOJIOHA U 3TUIIOBOIO CIUPTA C (PUIBTPOBAIBHON OyMaru.
IIpakTnyeckune padoThI

* IlpaBuna TexHuKH 0€30MACHOCTU MpHU paboTe B XUMHYECKOM kaOuHeTe. [Ipuemsbl oOpameHusi ¢ 1abopaTopHBIM 000PYJIOBAaHUEM U

HarpeBaTeIbHBIMU MPUOOPaAMHU.

Paznen Il. AToMbl XuMHYeCKHX 3JieMeHTOB (9 yacoB).

AToMBI Kak (hopMa CyIIECTBOBAHUSI XUMUYECKHUX 31eMEHTOB. OCHOBHbBIE CBEJICHUSI O CTPOCHUU aTOMOB. /oka3zaTenbCcTBa CIIOXKHOCTH CTPOCHHS
atomoB. OnbIThl Pezepdopmaa. [InmanerapHas Moienb CTPOCHHS aTOMa.
CocTaB aTOMHBIX si€p: INPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHAasl Macca. B3auMOCBsI3b NMOHATHI «IIPOTOH», «HEUTPOH», «OTHOCUTEINIbHAS
aTOMHAasi Maccay.
W3meHeHue yuciia MpOTOHOB B sijpe aroMa — 0Opa30BaHME HOBBIX XMMHUYECKUX JJIEMEHTOB. VI3MeHeHHe uucia HEHTpPOHOB B sApe aromMa —
oOpa3zoBanue n30TonoB. COBpeMEHHOE OIpeIeIEHUE MTOHATHS «XUMHUYECKUH 371eMeHT». M30TonbI Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHUYECKOTO
JJIEMEHTA.
OnexTpoHbl. CTpOEHHE DIIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX JIEMEHTOB MAJIbIX IIepHOA0B. [I0HATHE O 3aBEPILIEHHOM JICKTPOHHOM YPOBHE.
[lepuonnueckas cuctema XuMu4eckux snneMeHToB /. V. MenaeneeBa u ctpoeHre aToMOB — (DPU3UYECKUN CMBICIT HOPSAKOBOTO HOMEpPA 3JIeMEHTa,
HOMEpa IpyIIbl, HOMEpa IIepUoAa.



M3MeHeHue ynca 371eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOI'0 JIEMEHTa — 00pa30BaHKE MOJI0KUTENIBHBIX U OTPULIATEIbHbBIX
HMOHOB. oHBI, 00pa30BaHHbIC ATOMAMHU METAJUIOB M HEMETAJUIOB. [ [puunHbI U3MEHEHUS METANIMUYECKUX U HEMETAJUINYECKUX CBOMCTB B IIEpUOJax U
rpymnmnax. O6pa3oBanue OuHapHbIX coenuHeHnid. [lonsTHe 00 HOHHOI CcBsI3U. CxeMbl 00pa30BaHMs HOHHON CBSI3H.

B3aumMoneiicTBre aTOMOB 3JIEMEHTOB-HEMETAJIOB MEXIy co00i — o0pa3oBaHME ABYXAaTOMHBIX MOJEKYJ IpPOCTbIX BemliecTB. KoBajeHTHas
HEMoJIsIpHash XMMUYECKas CBsI3b. DJIEKTPOHHBIE M CTPYKTYpHbIe (GopMyinbl. B3anmosneiicTBue aToMOB HEMETaUIOB MeXay co0oil — oOpa3oBaHue
OMHApHBIX COEAMHEHH HEMETAJIOB. DJIEKTPOOTpUIATEIbHOCTh. KoBasieHTHAs mojsipHas cBs3b. [IOHATHE O BaJICHTHOCTH KaK CBOWCTBE aTOMOB
00pa30BbIBaTh KOBAJCHTHBIE XUMHUECKUE CBs3U. CocTaBieHne (opMysl OMHAPHBIX COCIMHEHHMH 1O BaJICHTHOCTH. HaxoxIeHue BaJICHTHOCTH IO
hopmyse OMHAPHOTO COSAMHEHUS.

B3aumopeiicTBue aToMOB METaNIOB MEXy cO00i1 — 00pa3oBaHuEe METAIUIMUECKUX KPUCTALIOB. [IOHATHE O METAIIIMUECKOH CBSI3H.

JdemMoHcTpanuu

® MOI{CJH/I aTOMOB XUMHUYCCKHUX DJICMECHTOB.

* Ilepuoguueckas cuctema xuMudeckux nemenToB [l. V. MenneneeBa (pa3nuunbie OpMBI).

*  UsrortoBnenue Mozeneil MOIEKy OMHAPHBIX COCTUHEHUH.

*  HM3rortoBiieHHE MOJAEIH, UIUTIOCTPUPYIOLIEH CBOMCTBA METAJNIMYECKOM CBSI3H.
JlaGopaTopHble ONBITHI

*  MoaenupoBaHue NpUHIKIIA AEUCTBUS CKAHUPYIOLIErO0 MUKPOCKOIIA.

*  UsrortoBnenue Mozeneil MOeKya OMHAPHBIX COEIUHEHUH.

*  HM3rortoBiieHHE MOJAEIH, UIUTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3H.

Pasnea |11. TIpocThie BemecTna (6 yacos).

[Tonoxxenne meTtamioB U HeMeTaiuioB B [lepuoanueckoil cucreme xumuueckux 3iueMeHToB . M. MenneneeBa. BaxxHelmme npocTeie BEecTBa
— MeTaJUTbl (3KeJIe30, ATFOMUHUN, KaJIbIIMK, MarHui, HaTpui, kanuit). OOmue pusndeckne CBOMCTBA METAJIOB. BaxkHelue mpocThie BelecTBa-
HEMETaIlIbl, 00pa30BaHHbIE aTOMAaMH KHCIOpPOJa, BOJIOPOJAA, a30Ta, cephl, docdopa, yriaepoaa. MoJekylbl MPOCTHIX BEIIECTB-HEMETAIIOB —
BOZOPOJa, KHCIOpOa, a30Ta, ranoreHoB. OTHOCUTENbHAS MoJeKynsapHas macca. COCOOHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB K 00pa3oBaHUIO
HECKOJIbKHX MPOCTHIX BEIIECTB — AJUIOTPOIHUs. AJUIOTPOIHBIE Moaudukanuu Kuciaopoaa, hochopa, onoBa. MeTamudeckue U HEMETATHIECKUE
CBOMCTBA MPOCTHIX BeMIeCTB. OTHOCUTEIBHOCTD 3TOTO TTOHSITHSI.
UYucno Aporanpo. KomuuectBo BemiectBa. Monb. Monsipaast macca. MossipHbIiE 00beM ra3000pa3HbIX BemlecTB. KpaTHble eTUHUIIBI U3MEPEHH
KOJIMYECTBA BEMIECTBA — MIJIJTUMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS ¥ KHJIOMOJISIPHASI MAaCChI BENMIECTBA, MIJITUMOJISIPHBIN M KUJIOMOJISIPHBIN 00beMBI
ra3000pa3HbIX BEIIECTB.
Pacuetsl ¢ ucnonb30BaHNEM MOHATHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHASI Maccay, «MOJIIPHBIA 00BEM ra3oBy», «4uciIo ABOTAIPO».
JdemMoHcTpanuu

e llomyuenue 030Ha.



*  OO0pa3sisl 6€70T0 U ceporo o0yoBa, 6enoro u kpacHoro docdopa.
* HekoTopbie METaJUTBI U HEMETAJLIBI C KOJTMYECTBOM BelecTBa 1 MOJIb.
*  MounspHblii 00bEM Ta3000pa3HBIX BELIECTB.

JlabGopaTropHble ONBITHI

* (O3HaKOMIIEHHE C KOHHCKHHCﬁ MeTauioB. * O3HaKOMIICHHE C KOHHGKHI/ICﬁ HEMCTAJJIOB.

Paznen 1V. CoennHeHHs XMMHYECKHX 3J1eMeHTOB (14 yacoB).
Crenens okucnenus. CpaBHEHHE CTEIEHN OKHCIICHHUS U BalIeHTHOCTH. OIpe/iesieHNe CTeNIeHH OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSTUHEHHSIX.

Cocrasiienue GpopMy OMHAPHBIX COSAMHCHUN, OOIIHIA CITIOCO0 UX HAa3BaHUM.
bunapHble coelMHEeHNsI METaNIOB U HEMETAJUIOB: OKCUJIbI, XJIOPHU b, cylbduasl u np. CoctaBineHue ux Gopmyii. buHapHble coeJMHEHU HEMETAUIOB:
OKCH/Ibl, JIETy4yu€ BOJOPOJHBIE COEIMHEHHUS, UX COCTaB M Ha3BaHMs. llpeacraBUTenu OKCHIOB: BOJA, YIVIEKUCIBIA ra3, HerameHash H3BECTb.
[IpencraBuTenu JeTYy4nX BOAOPOIHBIX COCUHEHHI: XJIOPOBOAOPO] U aMMHUAK.
OcHoBaHuUs1, X COCTaB U Ha3BaHMs. PacTBopuMOCTh OCHOBaHMi B Bozie. IIpeacraBuTeny menodeii: TMAPOKCUIbI HaTpUs, Kanus U Kanbuus. [lonsTue
00 MHIMKATOPaX U KAYECTBEHHBIX PEaKIHSIX.
Kucnorsl, ux cocraB u Ha3Banus. Kinaccudukauusa xucnot. [IpencraBurenn KUCIOT: cepHasi, cojsiHasl, a3oTHas. [loHsATHE O IIKajie KUCIOTHOCTH
(wkana pH). I3mMeHeHne okpacku HHAUKATOPOB.
Counu kak Mpor3BOJHBIE KMUCIIOT U OCHOBaHMM, X COCTaB M Ha3BaHUs. PacTBopuMocTs cosneld B Boze. [IpeacraBurenu coneit: Xa0pua HaTpusi, KapOoHAT
u pocdat KanbIus.
AMop(HbIE U KPUCTAJIIMUECKHE BEIIECTBA.
MexMoeKyaspHble B3aUMOACHCTBUS. THIIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTANINYECKUX PEIIETOK.
UYuctele BemecTBa U cMecH. [Ipumepsl KUAKUX, TBEPABIX U ra3000pa3Hbix cMeceil. CBolicTBa YMCTBHIX BellecTB U cMmecel. MIx cocraB. MaccoBas u
0o0bEeMHas J10JI1 KOMIIOHEHTa cMecH. PacdeTsl, CBsI3aHHbIE C UCTIOIb30BAHUEM MOHATHUS «IOJISI».
JdemMoHcTpanuu

*  OOpa31sl OKCHUIOB, KUCTIOT, OCHOBAHUM U COJIEH.

*  Mopenu KprCTaIUTMYECKUX PEUIETOK XJIOpUIa HaTpus, anMasa, okcuzaa yriaepoaa (1V).

*  KucnoTrHO-11€109HbBIE MHAUKATOPBI, K3MEHEHUE X OKPACKU B Pa3JIMYHBIX CPEaXx.

*  YHuBepCaJbHBII HHAUKATOP U U3MEHEHHE €70 OKPACKU B PA3JIMYHBIX CPE/IAX.

+  IlIxana pH.
JlabGopaTopHbie ONBITHI

e O3HakoMJIeHHE C KOJUIEKIIMEH OKCUIOB.

*  O3HaKOMIJIEHHE CO CBOMCTBAMHU aMMHAKA.

+ KauecTBeHHas peakiusi Ha yTIEKUCIBIN ras.



*  Ompenenenuie PH pacTBOPOB KUCIOTHL, IIETOYU U BOJBI.
*  Onpenenenue PH TMMOHHOTO U S0JIOYHOTO COKOB Ha CPE3€ IIJI0JI0B.
*  O3HaKOMIJIEHHE C KOJUIEKIUEH COJIEH.
*  O3HaKOMIIEHHE C KOJUICKI[MEN BEIIECTB C Pa3HbIM TUIIOM KPUCTAJUTMYECKOMN PEIIeTKH.
*  HM3roroBiieHHE MOAENIEN KPUCTAIUIMYECKUX PEIIECTOK.
*  O3nHakomiieHHE ¢ 00pa3OM rOPHON MOPOIBIL.
IIpakTuyeckue padoTsl
«  [IpuroroBnenue pacTBopa caxapa U pacy€T ero MacCoBOH JI0JIM B pacTBOpE.

Paznen V. U3meHeHns, npoucxoasiiue ¢ Bemecrsamu (14 yacos).

[TonsiTue siBNEHUI, CBA3aHHBIX C U3MEHEHUSAMH, IPOUCXOIAIIMMHU C BEIIECTBOM.
SIBrieHus, CBA3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOECHHUS BEILECTBA IIPU MOCTOSHHOM €ro cocTtaBe, — (husnueckue siBiaeHus. Gusndeckue
SBJICHHSI B XUMUU: TUCTHIUISALNS, KPUCTAJUIN3ALMS, BEITTAPUBAHUE M BOTOHKA BEIIECTB, (PMIBTPOBAHUE U IEHTPUPYTUpOBaHUE. SIBICHMS, CBI3aHHBIE
C U3MEHEHHEM COCTaBa BEILECTBA, — XUMHUUYECKUE peakuuu. [Ipu3Haky 1 yciaoBHs IPOTEKaHUsI XUMUYECKUX peakluii. Brienenre TerioTsl U cBeTa
— peakuuu ropenus. IlonsaTre o0 3K30 - U 3HIOTEPMUYECKUX PEAKIIHIX.
3aKOH COXpAaHEHHUs MacChl BEIECTB. XMMHYECKHE YpaBHEHUs. 3HaUeHHE WHAEKCOB U Kodd¢uimentoB. CocTaBlieHHE YpaBHEHUN XMUMHYECKHX
peaKuui.
Pacuersl no xuMuyeckuM ypaBHeHUsM. PenieHue 3aau Ha HaXOXKIEHHE KOJMYECTBA, MAacChl MJIM 00beMa MPOAYKTa Peakuy Mo KOJINYECTBY, Macce
WM 00beMy MCXOJIHOTO BellecTBa. PacueTsl ¢ MCIOIb30BaHUEM MOHATHS «J10JIs», KOTJla MCXOJIHOE BEIIECTBO JIAHO B BHJIE pPacTBOpA C 3aJaHHOM
MacCOBOH J0JI€l paCTBOPEHHOTO BELECTBA WJIN COJEPKUT ONPEAEIECHHYIO JT0JII0 IPUMECEH.
Peakuuu pasnoxkenus. IIpencrasinenne o ckopoctyu xumuueckux peakuuil. Karamuzaropsl. @epmentsl. Peakunn coennnenus. Karanuruueckue n
HEKaTaJIUTUUECKUE peaKIM, oOpaTUMble U HeoOpaTuMble peakuuu. Peakuuu 3amenieHus. Psj akTHBHOCTH METaIOB, €r0 MCIIOJIb30BAaHHUE IS
IIPOrHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PEAKIMA MEX1y METaulaMUd U KUCJIOTaMH, PEaKLUil BBITECHEHMSI OJHUX METAJUIOB U3 PACTBOPOB UX
coJiel Apyrumu Metauiamu. Peakiinu oomena. Peakiiun HedTpanu3anuu. Y CJIOBUs MPOTEKAHMsI peaKIiii 0OMEHa B pacTBOPAaxX J0 KOHIIA.
THunbel XUMUYECKHX peaKIuil Ha IPUMEPE CBOMCTB BOJIbI. Peaknus pa3inokeHust — 3J1€KTPOoJIn3 BObL. Peaknny coennHeHNs: — B3auMOJEICTBIE BOBI
C OKCHJAMM METAJUIOB U HEMETAJUIOB. Y CJIOBHE B3aMMOJEHCTBUS OKCHJIOB METAJJIOB M HEMETAJIOB ¢ BoaoH. Ilonsarue «ruapokcunby. Peakuuu
3aMeIIeHus — B3auMO/JIeicTBUE BOJIbI C MeTaJUIaMu. Peakiinyn oOMeHa — ruIpoiiu3 BEIeCTB.
JdemMoHcTpanuu

« Ilpumeps! puznyeckux sBIEHUN: a) MaBieHre napaduHa; 6) BO3roHKa HoAa Uil OEH30MHOM KHCIIOThI; B) pACTBOPEHUE OKPAIIEHHBIX COJIEH;
r) 1 y3ust TyMUCTHIX BEIIECTB C TOPsIIEH JTaMIIOYKH HaKaJIHMBAHHUS.
+ IIpumepbl XUMHUYECKHX SBJICHUI: a) TOpeHue Maruusi, pocgopa; 6) B3auMo1eHCTBHE CONISTHON KHUCIOTHI C MPAMOPOM HJIM MEJIOM; B) IOJy4YEeHUE
rugpokcuaa menu (11); T) pacTBopeHre MoaydeHHOTO THAPOKCHIA B KUCIIOTAX; J1) B3aumoeiicteue okcuaa meau (11) ¢ cepoit kucimoroit npu



HarpeBaHUU; €) Pa3JIoKEHHE MEepPMaHIraHaTa Kajus; jK) pa3jioKeHHe MEpPOKCHIa BOAOPOJA C MOMOIIBIO JUOKCHIA MapraHiia U KaTajasbl
KapTodes Wi MOPKOBH; 3) B3aUMO/JIiiCTBHE pa30aBIEHHBIX KUCIOT C METaJUIaMHU.
JlabGopaTopHble ONBITHI
+ IlpoxanuBaHue Meau B IUIAMEHU CIIMPTOBKHU.
« 3amerienue Meau B pactBope xsopuaa meau (11) sxenesom.
IIpakTnyeckune padoTnl
« HaOmronenus 3a U3MEHEHHUSIMU, IPOUCXOASIIMMH C TOPSIIICH CBEYOH.
*  AHanu3 IOYBbI U BOJIBIL.
* IIpu3HaKM XMMHUYECKHUX PEAKLUN.

Paznen V1. PactBopenue. PacTBopbl. CBoiicTBa pacTBOPOB 3j1eKTPoJuToB (18 yacos).

PactBopenue kak ¢usznko-xumudeckuit mporecc. [lonstue o ruaparax u Kpuctamwioruapartax. PacrBopumocts. KpuBsie pacTBopuMocTH Kak
MOJEJIb 3aBUCMMOCTH PAaCTBOPUMOCTH TBEPJBIX BELIECTB OT TeMiiepaTypbl. HachllieHHbIe, HEHACBIIICHHBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE
PacTBOPOB ISl IPUPOJABI U CEJIbCKOTO XO03siicTBa. [loHATHE 00 SIEKTPONUTUYECKON TUCCOIUAIMHN. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MexaHu3M
TMCCOIMAIIUI IEKTPOIIMTOB C PA3TUYHBIM XapakTepoM CBsi3u. CTereHb 3IEKTPOTUTUYECKON nucconuanyui. CHIIbHBIC U C1a0bIe SJIEKTPOIUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOJIUTHUECKON qucconnanuu. loHHble ypaBHeHUs peakuuil. Peakuinn oOMeHa, ymiye 1o KOHIIA.
Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxanus. lucconumanus KUCIOT U UX CBOWCTBA B CBETE TEOPUU IIIEKTPOTUTHUECKON  THUCCOIMAIINU. MounexyinsipHble

" VOHHBIE ypaBHEHUs1 peakuuil. BzauMoaeiicTBue KUCIOT ¢ MeTalIaMH. DJIEKTPOXUMUUYECKHUH psAJl HAPsHKEHUH METaIOB.
B3aumoneincTBue KUCIoT ¢ OKCHJaMu METalIoB. B3anMoaelcTBie KUCIOT ¢ OCHOBAaHUSIMU — PEaKIMs HEUTpaln3auuu. B3aumozeiicTBre KUCIOT ¢
consimMu. Vcronp3oBaHue TaOIUIIBI PACTBOPUMOCTH I XapAaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.
OcHoBanusl, ux kiaccupukanus. Jucconnanys OCHOBaHUHM U X CBOMCTBA B CBETE TEOPUHM AIEKTPOIUTUYECKON Aucconuanuu. B3aumoneiicteue
OCHOBaHUH ¢ consimu. Vcronb3oBaHue TabIUIBI PAaCTBOPUMOCTH JUIsL  XapaKTEPUCTUKHU XUMHUYECKUX CBOMCTB OCHOBaHMII.
BzanmopeiicTBue menoyei ¢ OKCHAAMHA HEMETAIIOB.
Comnu, uX AMCCOLMAIUS U CBOMCTBA B CBETE TEOPUH IJIEKTPOIUTUYECKON auccolranvu. B3anmoaeicTBre coseil ¢ MeTauiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumoneiictBue coneit ¢ consimu. Vicnosap3zoBaHue TaOIMIBI PACTBOPUMOCTH JUIS XapaKTEPUCTUKU XUMUYECKUX CBOIMCTB COJIEH.
O0600menue cefeHni 00 OKCHIAX, UX KIacCU(UKAIIUU U CBOMCTBAX.
I'enernueckue psabpl MeTallIa U HeMeTaluta. [ 'eHeTndeckas CBsi3b MEX]y KJIacCaMH HEOPraHUYECKHUX BEIIECTB.
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
Omnpenenenue cTeneHell OKHUCICHUS Ui 3JEMEHTOB, OOpa3yIOIIMX BEIIECTBA Pa3HbIX KIAcCOB. Peakiuy MOHHOrO OOMEHa W OKHCIUTEIhHO-
BOCCTAHOBUTENbHbIE  peakuuu. OKHUCIUTENb W BOCCTAHOBUTENb,  OKHCIEHHME M  BoccTaHoBieHue.  CocTaBieHHE  YpaBHEHMM
OKHUCJIUTEIHbHOBOCCTAHOBUTENBHBIX PEAKLIUNA METOJOM 3JIEKTPOHHOTO OanaHca.
CBolicTBa NPOCTHIX BEIIECTB — METAJIJIOB M HEMETAJIJIOB, KUCJIOT U COJIEW B CBETE OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.



JdemoHcTpauuu
*  HcnpiTanue BEmECTB U UX PACTBOPOB HA DJIEKTPOIPOBOJIHOCTD.
*  3aBHUCUMOCTbD AJIEKTPOIPOBOJHOCTH YKCYCHOM KUCIOThI OT KOHICHTPALIMH.
*  JIBM)KEHUE OKPAIICHHBIX HOHOB B AJIEKTPUUECKOM T10JIE.
*  BzaumojeiicTBHe IIMHKA C CEPOii, COMTHOM KUCIOTOM, Xaopumom meau (11).
* T'openue marausi.
*  BsaumopneiicTBHE XJIOPHOUN U CEPOBOIOPOTHON BOIBI.
JlaGopaTopHbIe ONBITHI
*  BzaumopelicTBre pacTBOPOB XJIOpU/Ia HATPUS U HUTpaTa cepedpa.
* IlonmydeHne HEpACTBOPUMOTO T'HIPOKCUIA U B3aUMOJEHCTBUE €r0 C KUCIOTaMH.
*  BsaumopeicTBUE KHCIOT C OCHOBAaHUSIMHU.
*  BsaumopeicTBre KMCIIOT C OKCHIaMH METaJIJIOB.
*  BzaumopeicTBHE KMCIIOT C METaIJaMHU.
*  BsaumojelicTBUE KHUCIOT C COJISIMU.
*  BsaumopeilicTBue 1Ieno4Ye ¢ KMCIOTaMU.
*  BsaumopeiicTBue 1menoder ¢ OKCUaaMHu HEMETaJJIOB.
*  BzaumopeiicTBue 11e104YeH ¢ COISIMM.
* IlomydeHnue u CBOMCTBA HEPACTBOPUMBIX OCHOBAHHUI.
«  B3auMojelCTBHE OCHOBHBIX OKCHIOB C KUCIOTAMH.
*  BzaumopeiicTBue OCHOBHBIX OKCHJIOB C BOJOH.
*  BsaumojeilicTBre KHCIOTHBIX OKCHJIOB C IIEIOYaMHU.
*  BizaumoneicTBHe KHCIOTHBIX OKCUIOB C BOJOM.
*  BsaumogeiicTBue cojiei ¢ KHCIOTaMH.
*  BsaumogeiicTBue coJIeil ¢ IEN0YaMH.
*  BsaumojeiicTBue coJjieii ¢ COISIMU.
*  B3saumopneiicTBHe pacTBOPOB COJIEN ¢ METAJIIAMH.
IIpakTuyeckue padornl * VMOHHBIE peakiny.
*  YcnoBus NPOTEKAaHUS XUMUYECKUX PEAKLIUNA MEXAY PACTBOPAMHU DJIEKTPOJIUTOB /10 KOHIIA.
»  CpoiicTBa KHCJIOT, OCHOBaHHH, OKCHIOB M COJIECH.
*  Pemienue s3xcrniepuMeHTANBHBIX 3a/1a4.



Cooepotcanue kypca «Xumusa. 9 knacc»
(68 uacos, 2 uaca ¢ neoenio)

Paznen |. O6o0meHue 3Hanmii Mo Kypcey 8 kiacca. Xumuuyeckue peakiuu (5 4acoB). bunapueie coegunenns. OKCuabl
cosieoOpa3yrome u Hecosieoopasyromme. [ uapokcuap: OCHOBaHUS, aM()OTEpHBIE THIPOKCHIBI, KUCIOPOACoAepKaiue KUcIoTel. CpeaHue, Kucible,
OCHOBHBIE U aM(OTEPHBIE COJIH.

O0o0mIeHNnEe CBEIEHUI 0 XUMHUECKUX peaknusxX. Kinaccupukanus XuMIHUECKUX PEaKIUi 110 pa3IMYHbIM IPU3HAKAM: COCTaBY M YHCITY
pearupyomux u 00pa3yroIIMXCs BEMIECTB, TeIoBoMY 3 (EKTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEW OKUCIICHUS JIEMEHTOB, 00pa3yroIIuX
pearupyroIiue BemecTBa, arperaTHOMY COCTOSTHUIO pearupyroniux BEIIECTB, UCIIOJIb30BAHUIO KaTAIN3aTopa.

[ToHsATHE O CKOPOCTH XUMHUYECKOM peakiuu. PaKkTopsl, BIUAIONIME HA CKOPOCTh XUMHUECKUX PEAKLU: IPUPOJIa pearupyroliyux BeLecTB, UX
KOHLIEHTpalus, TEMIIepaTypa, IJI0La/1b CONPUKOCHOBEHUS, HATMUME KaTtainu3aTopa. Kartanus.

JdemMoHcTpanuu

O3HaKOMJIEHHE € KOJUIEKLIUSIMU METAJIJIOB U HEMETAJIJIOB.

3aBUCHUMOCTbh CKOPOCTH XMMHUECKOHN peakliy OT PUPO/Ibl PEarupyOLINX BELIECTB.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKLIMU OT KOHLICHTPALMU PEarupyomux BeIecTB.

3aBUCHUMOCTh CKOPOCTH XMMHUECKOHN peakliiy OT IJIOIIA Iy CONPUKOCHOBEHUS PEarupyroIIUX BEIIECTB («KUIISIINUN CI0I).
3aBUCHUMOCTbH CKOPOCTH XMMHUECKOHN peakluy OT TEMIIEpaTyphl PEarupyroiux BEeIEecTB.

I'OMOreHHBIN U T€TEePOTeHHBINA KaTaIN3bI.

DepMEHTaTUBHBIN KaTaIus3.

WNurubuposanue.

JlaGopaTopHblie ONBITHI

B3anmoneicTere aMmmMuaka U XJa0poBOI0POaA.

Peakuus HeTpanuzanuu.

Hab6nronenue terioBoro 3¢ dexra peakiiuyu HeUTpaaTu3aimm.

B3aumoneticTBre cepHoii Kuciotsl ¢ okcuaom menu (11).

PaznoxeHne mepokcuaa BOIOpo/Ia ¢ MOMOIIsI0 okcraa Mapranmna (V) u kartanassi.

3aBUCHMOCTh CKOPOCTH XUMHYECKON peakliy OT MPUPOJIbI PearupyIOIINX BEIIECTB HA MPUMEPE B3aUMOICUCTBUS PACTBOPOB THOCYIIb(aTa
HaTpHs U XJopua 6apusi, THOCyIb(aTa HATPUS U COJSTHOU KUCIIOTHI.

3aBUCUMOCTH CKOPOCTH XMUMUYECKON PEaKLUU OT MPUPOJIb METAIIJIOB PU UX B3aUMOJIEUCTBUH C COJISTHOM KUCIOTOM.
3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKLUU OT MPUPOJIbI KUCIOT MPHU UX B3aUMOJICUCTBUU C JKEJIE30M.
3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT TEMIIEpaTyphI.

3aBUCUMOCTBH CKOPOCTU XMMUYECKOHN pEeaKIuu OT KOHLIEHTPALUH.



e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM PEAKIIUH OT IJIOLIAAN CONMPUKOCHOBEHHS pEarupyIOLIUX BEILIECTB.
*  3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUH OT KaTajau3aropa.

Paznen Il. Xumuuyeckue peakuun B pacrsopax (10 yacos).
[TonsiTue 00 ASIEKTPONUTUYECKOM AMCCOIMALMU. DJIEKTPOIUTHI M HEIIEKTPOIUTHL. MeXaHU3M JUCCOLUAIUI AJIEKTPOIUTOB C Pa3INuHbIM
XapakTepoM cBsi3U. CTereHb 3MEKTPOIMTHUECKON Aucconnanui. CUIbHbBIE U CIa0bIe AIEKTPOIIHTHI.
OCHOBHBIE TTOJIO)KEHUSI TEOPUH EKTPOIUTUIECKON qucconuannu. Kinaccudukanus HOHOB U UX CBOWCTBA. KHCIIOTHI, OCHOBaHMS M COJM KaK
NIeKTPOIHTHL. WX Kiaccupukanus u Juccomuausl.
OO01ue XMMHYECKUE CBOMCTBA KUCIOT: H3MEHEHUE OKPACKH MHIMKATOPOB, B3aUMOJICHCTBHE C METAINIaMH, OKCUAAMH U THAPOKCUAAMU METAIIIIOB
1 coyiiMU. MoJIeKyISIpHbIE M MOHHBIE (TIOJIHbIE U COKPALEHHBIE) YpPAaBHEHUS peakluil. XMMUUYECKUIM CMBICI COKpAIIEHHBIX YPaBHEHUH. Y CIOBUS
IIPOTEKAHU PEAKIIMA MEKy SJIEKTPOJIUTAMHU 10 KOHIA. Ps1 aKTHBHOCTH METaJUIOB.
OOmre XMMUYECKHe CBOWCTBA IIETOYEH: B3aMMOJEHCTBHE C KHCIOTaMH, OKCHIAMH HEMETaioB U cosiMd. OOIne XMMHUYECKHUe CBOICTBA
HEPACTBOPUMBIX OCHOBAHUI: B3aMMOJICUCTBUE C KUCIOTAMH, Pa3JI0KEHHE IIPYU HAarPEBaHUH.
OO01ue XMMHYECKUE CBOMCTBA CPEIHUX COJIEH: B3aUMOAECWCTBUE C KMCIOTaMH, LIEI0YaMM, COJSIMM M MeTajulaMu. B3aumoneicTBue KUCIbIX
COJIEH CO IIEJIOYaMH.
I'unponu3 kak 0OMEHHOE B3aUMOJIEHCTBUE coel ¢ BOAON. ['MApPOIU3 COMM CHIIBHOTO OCHOBAaHMS U c1aboit KUcIoThl. ['uaponu3 conu cinaboro
OCHOBaHUS U CHJIBHOM KHCIOTHI. Bogopoausiii mokaszarens (pH).
CBolicTBa KUCJIOT, OCHOBaHMI, OKCHIOB U COJIEH B CBET€ TEOPUHU DIEKTPOIUTHUUYECKON JUCCOIMAIIMU W TPEACTaBICHUN 00 OKUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUSX.
JdemMoHcTpauuu
*  HcnelTanue BeleCTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOIHOCTD.
*  3aBHCHUMOCTb 3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHUEHTpPAIUH.
*  JIBW)KEHHE OKPALIEHHBIX HOHOB B AJIEKTPUUYECKOM I10JIE.
*  Omnpenenenue xapakTepa cpeibl B paCTBOPAX.
JlaGopaTopHbie ONbITHI
*  Jluccormarus ciiadbIxX dJIEKTPOIUTOB HA MPUMEPE YKCYCHOUM KUCIIOTHI.
* HM3MeHeHHe OKpacKu UHAUKATOPOB B KUCIIOTHOM Cpee.
*  Peakuus HeiTpanuzauuu pacTBopa MIENOYH PA3TIUYHBIMU KACIOTAMH.
«  Tlonyuenue ruapoxcuna meau (I1) u ero B3aumoieiicTBrE C pa3INYHBIMEA KUCIOTAMH.
«  BzaumopeiicTBrue CHIBHBIX KHCIOT ¢ okcugoM meau (I1).
*  B3aumopneicTBHE KUCIOT C METAJIAMM.
* KauecTtBennas peakuus Ha KapOOHAT-HOHBI.



* IlomyyeHue CTyIHS KPEMHUEBOW KUCIOTHI.

+  KauecTBenHas peakuus Ha XJOPHUJ- WK CYIb(aT-HOHBI.

+  l3MeHeHue OKpacKu WHAMKATOPOB B LIETIOYHOM cperie.

*  BzaumopelicTBue 1IEI0YEH C YIVIEKUCIBIM Fa30M.

« KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

*  Tlomyuenue ruapokcuaa meau (I1) u ero pasnoxeHue.

«  Tlonyuenue ruapokcuaa xeinesa (I11).

«  BzaumoseiicTBue xenesa ¢ pactBopom cynbdara mequ (I1).

IMpakTuyeckue padoTsl

*  Pemenue 3KCIepUMEHTAIBHBIX 33124 M0 TeME «DJIEKTPOIUTHIECKAS TUCCOITUAIIHS.

Paznen 11l. Hemeranibl u ux coenuHeHusi (25 yacos).

CtpoeHue aToMOB HEMETAUIOB U WX mnojoxkenue B [lepuoamueckoit cucreme xumuueckux osnemeHToB [[. W.MenneneeBa. Psin
ANEeKTpoOoTpHUIaTeTbHOCTU. KpucTanmuueckue pemeéTku HeMETalJIOB — MPOCTHIX BelecTB. Pu3ndeckue cBoiicTBa HemeTauioB. OOIe XUMHUECKHe
CBOMCTBa HeMeTauI0B. OTHOCUTEIBHOCTh MOHITHI «METAILI» U «HEMETAILID».

["anorensl, cTpoeHHE UX ATOMOB U MOJIeKyJl. DU3MUECKHEe M XMMUYECKHE CBOMCTBA FAJIOTEHOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB raJIOT€HOB
B 3aBHUCHMOCTH OT UX IOJIOKEHUS B NEPUOIUUYECKON cucteme. HaxoxaeHne raJoreHoB B MPUPOJE M UX MOIydeHHe. bruonornyeckoe 3HaUY€HUE U
MIPUMEHEHHUE TaJIOr€HOB.

I"anmoreHoBOIOPOBI M COOTBETCTBYIOIIME UM KUCIOTHI: MJIABUKOBAs, COJIIHAs, OPOMOBOJOPOIHAS, HOI0BOIOpoAHAsA. ["anmorenuasl. KauecTBeHHbIE
peaKly Ha rajloreHuIuoHbl. [IpuMeHenne coeIMHeHH rajJoreHoB.

OO6mas xapakrtepuctuka s1emMeHTOB VIA-rpymnmel. Cepa B mpupojie U €€ moiydeHue. AJUTOTPOINHbIE MOAU(UKAIIMN CEphl U UX CBOMCTBA.
XHUMUYECKUE CBOMCTBA CEPBI U €€ IPUMEHEHHUE.

CepoBoa0pOI: CTPOSHUE MOJIEKYJIBI, PU3UYECKUE U XMMUYECKUE CBOMCTBA, TTOTydeHHe 1 3HaueHne. CepoBoaopoanas kuciiota. Cyab(uabl u ux
3HaueHue. JIIoMUHOOPBHL.

Oxcun cepsi (1V), ceprucras kucnora. Cynbdurel. KauecTBeHHas peakiius Ha CyJIb(OUTHOHBL. COJIM, UX MTPUMEHEHHE B HAPOJIHOM XO3SHCTRBE.
[Tpon3BOACTBO CEPHOM KUCIIOTHI.

Oxcup cepsr (VI), cepras kucnorta, cynbgarsl. Kpuctamioruapars.

CepHas KUCIIOTa KaK CHJIbHBIN 21IeKTpoauT. CBOWCTBA pa30aBIeHHON CePHON KUCIOTHI KaK TUITHYHOM KUCIOTHI: B3aUMOJACHCTBUE C METAJUIAMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCUAAMH, OCHOBAHUSMHU U aM(POTEPHBIMU TUAPOKCUIAMU, cosiMu. KadecTBeHHas peakius Ha Cylb()aTHOHBIL.

OO6mrast XxapakTepUCTUKA AJIEMEHTOB VA-Tpynmbl. A30T, CTPOSHHE €ro aroMa W MOJIEKYJbl, CBOMCTBA MPOCTOTO BemiecTBa. dusmdeckue u
XUMHYECKHE CBOICTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKast pOJib.



AMMHAK, CTPOCHUE MOJCKYJbI, U (U3NYECKHE CBOWCTBA. AMMHAyHas BOJA, HAIIATHIPHBIA CHOUPT, THAPAT aMMHaka. [[OHOpHO-aKIenTOPHBII
MeXaHu3M OOpa3oBaHMs CBS3M B KaTHOHE aMMOHMs. BoccraHoBuTenbHblE CBOHCTBAa ammuaka. Cojli aMMOHHSA, UX CBOWCTBA U NpPUMEHEHUE.
KauecTBeHHas peakiiys Ha KAaTHOH aMMOHHMUSL.

Oxcuipl a30Ta: HECOJIe00pa3yOIIUe U KUCIOTHBIE. A30THUCTAasi KHCIOTa U HUTPUTHL. A30THAs KUCIIOTa, €€ TOTy4YeHue U cBorcTBa. Hutparsl.

dochop, cTpoeHHEe aTOMa, AIUIOTPOTIHSI, CBOWCTBA Oestoro u kpacHoro ¢ocdopa, ux npumerenue. OCHOBHbIC coeanHeHus: okcua pochopa (V) u
oprodochopnas kucnora, pocdarel. DochopHbie yIoOpeHUs.

OO6mas xapakTepucTuka 3JeMeHTOB [V A-rpynnbl: 0COOEHHOCTH CTPOEHHSI aTOMOB, MPOCTBHIX BEIIECTB U COCIUHEHHH B 3aBUCHMOCTU OT UX
MIOJIOXKEHUS B IIEPUOINIECKOM cucTeMe. YTiaepo. AJUIOTPOITHbIE MOIU(BHUKAIIMN: aiMa3, Tpagut. AMOpGHBIN YTIEpOI: CaXka, aKTUBUPOBAHHBIN YTOJIb.
Ancopbuust. XuMudeckue cBoMcTBa yriepoaa. KokcoXxuMuyeckoe Mporu3BOJACTBO U €ro MPOAYKIIHS.

Oxkcuasl yraepona (I1I) u (IV), ctpoeHne MoneKyIibl, MOJYyYeHUE U CBOMCTBA, X MPUMEHEHHE. YTojibHas KucioTa. Colu yrojabHON KUCIOTHI:
KapOOHAaThI U THIPOKapOOHATHI.

TexHuueckas U NUIIeBas coja.

Opranuueckast XUMHsl. YTJIE€BOJAOPOIbIL.

MeraH, 3TaH W NponaH Kak MpeaeiabHble (HACBHIIICHHBIE)  YIJIEBOJOPOJbI. DTHIICH U alleTUJICH KaK HempeaeabHble (HEeHACHIIIICHHBIC)
yraeBoaopoasl. CTpyKTypHble (popmyisl BemiecTB. ['opeHne yrieBo1opoaoB. Peakuiuy aeruipupoBanus MpeieiabHbIX YIIIEBOAOPOIOB.

CnupThl. DTUIOBBIN CIIUPT, €0 MOJyYEHUE, MpUMEHeHUe U (usnoaornueckoe aeiicreue. TpEXxaTroMHBINH CIUPT TIULEPUH. YKCYCHAsl KUCIOTa
KaK MpeJCTaBUTENh KapOOHOBBIX KUCIIOT.

KpemHuii: cTpoeHne atomMa, KPUCTATHUECKUN KPeMHUH, ero cBoiicTBa u mpuMenerue. Oxcun kpemuus (1V), ero npupoaHbie pa3HOBUIHOCTH.
KpemuueBas kucinota, €€ oy CHIIMKaThl. 3HAUEHUE COEAMHEHUN KPEMHUS B )KMBOM M HEKUBOU MTPUPOJIE.

[TpouzBoacTBO cTekiia u neMeHTa. [IpoyKius CHITUKaTHON MPOMBIIIEHHOCTH: ONITUYECKOE BOJIOKHO, KepaMmuKka, Gpapdop, pasuc. Ontudeckoe
BOJIOKHO.
Hemerannel B npupoae. ®@pakiyoHHasi meperoHka >KUAKOTo BO3AyXa Kak CIOCO0 MOJIydyeHHsl KMCIOpoAa, a3oTa, aproHa. Ilomydenue docdopa,
KpPEMHHUSI, XJI0pa, HoJa. DIIEKTPOJIU3 PACTBOPOB.

[TonydyeHnne cepHON KHUCIOTHI: CHIPHE, XUMHU3M, TEXHOJOTHYECKAs] CXeMa, METOJI KUIISIIETO CJIOsl, MPUHLHUIIBI TeIJI000MeHa, MPOTUBOTOKA U
uupkysanuu. Oneym. [IponsBoncTBo amMmmuaka:
CBIPBE, XUMHU3M, TEXHOJIOTHYECKAs cXeMa.
JdemMoHcTpanuu

+  Konneknus HeMeTanIoB.

*  Mopenu KpUCTaUIMYECKUX PEHIETOK HEMETAJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

*  O30HATOp U MPUHIUIBI €r0 PabOTHI.

* Topenue HeMeTaIOB — MPOCTHIX BEIIECTB: cepbl, (pochopa, APeBECHOTO YTIJIsl.

*  OOpa31bl raJIoreHoB — IPOCTHIX BEIIECTB.



B3auMoaeiicTBUE rajJoreHoB ¢ METaJJIaMU.

BriTecnenue ximopoM Opoma miM HoJia U3 pacTBOPOB HX COJICH.
Komnexuus npupoaHbIX COEIMHEHUH XI10pa.

BzaumopeicTBue cepbl ¢ METAILIAMH.

I'openue cepbl B KUCIOPOE.

Komnexuust cynbGUAHBIX pya.

KavecTBeHHas peakuus Ha CyIb(QUI-MOHBI.

OObecuBeurBaHUE OKPALIEHHBIX TKAHEH CEPHUCTBIM ra30M.
B3anmoneincTBiue KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEBIO.
OO0yryiMBaHW€e OPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Jwnarpamma coctaB BO311yXa.

Buano gparmenTs! u cnaiiapl «IItuusu 6azapbi».

[Tonydyenue, cobupanue M pacrozHaBaHHE aMMHUAKA.

Paznoxenue Ouxpomara aMMOHHUSI.

B3anmoneicTBiue KOHIEHTPUPOBAHHON a30THOM KUCIIOTBI C MEJIBIO.
I'openue u€pHoro nopoxa.

PasnoxeHue HUTpaTa Kanusi U TOpeHHE B HEM IPEBECHOTO YroJIbKa.
OO6pa3siibl MpUPOAHBIX coequHeHui docdopa.

['openue ocdopa Ha BO3ayXe U B KUCIOPOJIE.

[Tonryuenue Oernoro ¢ocdopa 1 UCIIBITAHUE ETO CBOWCTB.

Konnexkuust «O0pa31ipl IPUPOAHBIX COETUHEHUH YTIepoaar.

[Toprper H./I. 3enunckoro. ITornonienre pacTBOPEHHBIX BEIECTB MU Ia30B aKTUBUPOBAHHBIM YIJIEM.
Y CeTpoiCTBO IPOTUBOTra3a.

Mopnenu MOIeKy METaHa, 3TaHa, STUIICHA U alleTUJICHA.
BsaumopeiicTBue sTunena ¢ OpoMHOM BOJIOM U pacTBOPOM MepMaHTraHaTa Kajusl.
OO01re XMMHUYeCKHe CBOMCTBA KMCIIOT Ha IPUMEPE YKCYCHOM KHCIIOTHI.
KauecTBeHHast peakiius Ha MHOTOQTOMHBIE CITUPTHI.

Komnexnust «O6pasiibl IPUPOIHBIX COSAUHEHUH KPEMHUS».
Konnekuus crekina, KepaMUKHU, LIEMEHTA U U3AEIUN U3 HUX.
Komnexkuus npoayKuuy CUaIMKaTHOW IPOMBIIIIEHHOCTH.
BuneodparmenTs u ciaiiapl «II[pon3BoICTBO CTEKIIA U IIEMEHTA.
Komnexuusa «IIpupoaHsie COeqMHEHNS] HEMETAIIIOBY.



*  BuneodparmeHnTsl u ciaiibl «OpaknoOHHAS TTEPETOHKA KUIKOTO BO3IyXay.

* Buneodparments u cnaiinsl «llomyuenue Bo1opoia, KUCIOPOAA U TaJIOTCHOB 3JIEKTPUIECKUM CIIOCOOOMY.

* Mogenu anmaparoB s IPOU3BOACTBA CEPHOM KUCIIOTHI.

*  Mogenp KUAIALIEro Ciaosl.

* Mogenp KOJOHHBI CUHTE3a AMMHUAKA.

*  Buneodparmentsl u craiibl «[Ipor3BOACTBO CEpHON KUCTOTHIY.

*  Buneodparments! u cnaiiast «I[Ipou3BoacTBO aMMuaKay.

+  Komneknus «CpIpb€ UIsl HOTYYEHUS CEPHOM KUCTIOTBI».
JlabGopaTopHble ONBITHI

» Pacro3HaBaHue raJoreHu1-MuOHOB.

+ KauecrBennas peakmust Ha Cyab(haT-HOHBI.

» KauecTBeHHas peakiys Ha KAaTUOH AMMOHHMSL.

*  XUMHYECKHE CBOMCTBA a30THOM KHUCIIOTHI KaK AJIEKTPOJIUTA.

* KauectBenHnas peakius Ha ¢pocdaT-HOHBI.

* llosydeHnue U CBOMCTBA yrOJIbHON KUCIIOTHI.

+ KauecTBeHHas peakiiys Ha KapOOHAT-UOHBI.

+ IIpomyckaHue yrieKucioro raza 4yepe3 pacTBOp CUIMKaTa HaTPHs.
IIpakTnyeckune padoTnl

* H3ydeHue CBOMCTB COJITHON KHMCIIOTHI.

* H3ydeHue CBOWCTB CEPHON KHUCIIOTHI.

+ Tlonyyenue ammMuaka M U3y4eHHE €ro CBOMCTB.

» Tlonydenue yriaekucioro ra3a. KauectBeHHas peakuus Ha KapOOHAT-HOHBI.

Paznen 1V. Mertasiibl u ux coenuHeHusi (17 yacos).

[Tonoxxenne MetamnoB B [lepuonuyeckoii cucreme xumuueckux aneMmeHnToB J[. . MenzaeneeBa, cTpoeHHE aTOMOB M KPUCTAJIJIOB METAJUIOB.
Merammdeckas KpUCTALTHYECKAs pelieTka U MeTajuIhueckas XuMudeckasi ¢Bsi3b. O0mme pu3ndeckne CBOMCTBA MeTaIOB. UEpHBIE M 1IBETHBIC
METaJUThI.

XUMHYECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJICH, a TAK)KE B CBETE UX TOJIOKECHHS B DJIEKTPOXUMUUYECKOM PSITy HAMPSHKEHUH METAJUIOB.
B3auMogeiicTBre METaIOB ¢ HEMETANIaMU, OKCUJIaMU, KHUCIIOTaMH, COJISIMUA. AJTFOMUHOTEPMUSL.

OO6mas xapaktepucTuka 3mneMeHToB [A-rpymnmbl. OKCHABI M THAPOKCHABI IIETOYHBIX METAJIJIOB, UX MOJyYeHHEe, CBOMCTBA M NMPUMEHCHHE.
Baxxneiiine conu mea0uHbIX METAJIJIOB, UX 3HAUYECHUE B MIPUPOJIE U )KU3HU YETIOBEKA.



OO6mas xapaktepucTuka 351eMeHTOB [IA-Tpynmbel. OKCHIIBI U TUIPOKCHUIBI IIETOYHBIX METAJIJIOB, UX IMOJTYYCHHE, CBOMCTBA M TIPUMEHEHHE.
Bakueiime conu MeIoYHbIX METAJUIOB, X 3HAYEHUE B IPUPOJIC U )KU3HH YelioBeka. KapOoHaThl M rTHapoKapOOHATHI KaIbITHs.
Bpemennas u noctosiHHas )kE€CTKOCTh BOibl. CII0COOBI yCTpaHEHUS! BpEMEHHOM U IOCTOSIHHOW KECTKOCTH BOJIBI.
CoenvHEHUS AIOMHUHHS B MPUpoAe. XUMHUECKHE CBOWCTBA amoMuHMsI. OCOOCHHOCTH OKCHIA U THAPOKCHIA ATFOMUHHS Kak aM(OTEpHBIX
coenuHeHUH. BaxkHeimue conu amomMunus (Xiopu, cyabdar). [[puyMeHeHne amoMIUHUS U €T0 COSTMHECHUM.
OcoOenHocTu cTpoeHHe aroma kenesza. JKenezo B npupoje. Baxuelimme pynsl sxene3a. [lonyuenue uyryna u crainu. OKCUABI U TUAPOKCUIBI
xene3a (I1) u (IIT). Conu xxene3a (I1) u (III). O6HapykeHHE KATHOHOB XKeJie3a B pacTBOpE. 3HAYCHHUE COCTUHEHUH JKeme3a.
Koppo3sus razopast (xumuueckas) v 3JIEKTpOXUMUYECKasi. 3aluTa METaJuIoB OT Koppo3uu. Metamisl B ipupoze. [lonstue o metasunypruu. Yepnas
U uBeTHas Mertamnyprus. [lupomeramnyprusi, rUApoMeTauIyprusi, ayekrpomeramtyprusi. Jlomenusiii mpormecc. [lepepaboTka dyryHa B CTalb.
DIEKTpOIN3 PacIIaBOB.
JdemMoHcTpanuu
* BsaumoneicTBue HATPUS, JIUTHUSA U KAJIbIUA C BOJOH.
* ['opeHue HaTpusA, MarHus 1 KeJae3a B KUCIOPO/IE.
e Bcrblmka TEpMUTHOW CMECH.
* BzaumopnelicTBHe CMECH MOPOIIKOB CEPhI U JKeJe3a, IUHKA U CEPBI.
* BzaumopneilicTBHE aMOMUHUS C KUCIOTaMHU, 1I€JI0YaMHU U BOAOM.
* B3aumoneicTBHE xkeie3a U MEJIU C XJIOPOM.
* BzaumopelicTBue MeIU ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THON KUCTOTON (KOHIIEHTPUPOBAHHOW U pa30aBICHHOMN).
*  Oxpacka rmjIaMeHu COeIMHEHHUSIMU IIETOYHBIX METAJIJIOB.
* Oxpacka rmIaMeHu COeIMHEHHUSIMU IIeTOYHO3EMETBHBIX METAILIOB.
* TameHwne U3BECTH BOJIOH.
* IlonyueHue ECTKOM BOJBI B3aMMOJECHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
* YcrpaHeHHe BPeMEHHOM KECTKOCTH KHUIISTYCHHUEM U T0OaBICHUEM COJIBI.
* VYcTpaHeHHE MOCTOSTHHOM KECTKOCTH TOOABIICHUEM COJIBI.
*  VoOHUTHI ¥ IPUHIUI UX IEHCTBUS (BHICOPPATMEHT).
*  Kotekiust npupoaHbIX COEAUHEHUN aTFOMUHUS.

* BuneodparmeHnTs u cnaisl «OKCHI aTIOMUHUS U €ro MoauduKkaumy. * [lomyderne aMmpoTepHOTO THIPOKCHIA ATTFOMUHUS M UCCIIEIOBaHNE
€ro CBOMCTB.

*  Komneknus « XuMHUYECKHE HCTOYHUKH TOKaY.

* Pe3ynbTarhl IIUTENTHHOTO SKCIIEPUMEHTA 110 H3YYEHUIO KOPPO3UH CTAIBLHBIX U3/IENIUN B 3aBUCHMOCTH OT YCIIOBHUH mporiecca.

* Boccranosnenne meau u3 okcuaa meau (1) Bogopomom.

*  Buneodparments! u cnaiabl «[I[por3BOACTBO YyTyHa U CTATINY.



* Bugaeodparments! u cnaiinel «M3nenus u3 4yryHa u CTaiamy.
* Bugeodparments u cnaiiasl «I[Ipon3BoACTBO QITFOMUHUS.
JlabGopaTopHble ONBITHI
* Bsaumopeiictue xesesa ¢ cynbdarom meau (11).
* I[lonydeHune U3BECTKOBOM BOJABI U OIBITHI C HEM.
* TMonyuyenue ruapoxcuna xenesa (1) u (I11).
e KauecTBeHHbIE peaKI[uu Ha KaTUOHBI JKeje3a.
IIpakTuyeckue padoThl
* JKécrtkocTb BObI U CIOCOOHI €€ ycTpaHeHUs. «  PelleHne sKcrepruMeHTAIbHBIX 3a/1a4 M0 TeMe «MeTabDy.

Paznen V. Xumus u okpy:karomas cpeaa (2 yaca).

Crpoenne 3emin: Sapo, MaHTHSA, 3eMHast Kopa, JIuTocdepa, ruapocdepa, armocdepa.
Xumunyeckuil coctaB 3emiu. ['opHblie nopoabl. Munepansl. Pynpl. Ocagounble rOpHbIE IOPOJIBI.
I1osie3HBIE HCKOIIAEMBIE.

HcTOYHUKM XMMHYECKOIO 3arpsA3HEHMs] OKpysKarolleil cpeabl. [700aibHbIE SKOJOTMYECKHE MPOOJIEMbl YEJIOBEUECTBA: HapyIICHUE
OMOreOXMMHUYECKUX KPYTOBOPOTOB XMMHUYECKUX 3JIEMEHTOB, MOTEIUIEHUE KIMMaTa, KUCJIOTHbIE NOKIU U Jip. O30HOBBIE JObIpEl. MexayHapoaHoe
COTPY/ZHUYECTBO B 00J1ACTH OXpaHbl OKpYXKAIOIIEH Cpeibl OT XUMHUECKOTO 3arps3HEHUS.

«3en€Has XUMHUSI.
JdemoncTpanuu
*  BuneodparmenTs! u cnaiiasl «CTpoeHue 3eMid U €€ XMMUUYECKUN COCTaBy.
*  Komnekius MuHepaioB ¥ TOPHBIX MOPOL.
e Komnexuus «Pynpl MeTamioBy.
* Bugeodparments! u cnaiipl «I'1o0anbHbIE HIKOJOTHYECKUE TPOOIIEMBI UETI0BEUECTBAY.
*  BuneodparmeHTs! U cnaiiabl O CTENEHH SKOJIOTMUYECKOM YUCTOTHI TOBapa.
JlabopaTopHble onbIThI * M3yueHue rpaHuTa.
* H3ydenune MapKUpOBOK Pa3JIMYHBIX BUIOB IIPOMBILUICHHBIX U IIPOAOBOJIBCTBEHHBIX TOBAPOB.

Paznea V1. O6061menue 3HaHMii 10 XUMHUHM 32 KypPC 0CHOBHOM mKkoJbl. [logroroska k
OcHOBHOMY rocyaapcrBeHHoMYy 3k3ameny (OI'D) (7 yacos).

Crpoenue aroMa B COOTBETCTBUU c MOJIO)KEHUEM XUMHUUYECKOTO AJIEMEHTA B [lepnonnueckoint cucreme /1. M.
MenneneeBa. CTpoeHHEe BEIIECTBA: XUMUYECKas CBSI3b M KPUCTAIIIMUECKas peIIETKa. 3aBUCUMOCTh CBOMCTB 00Pa30BaHHBIX 3JIEMEHTAMU IPOCTHIX



BelIeCTB (METAJLIOB, HEMETAJIOB M OJIaropoJHBIX Ta30B) OT MOJ0XKeHUs dneMeHToB B [leproguueckoii cucteme .M. Menneneesa. Tumnonorus
HEOPraHWYECKUX BEIIECTB, Pa3IeICHUE UX Ha KJIacchl U rpynnsl. [IpencraBureny.

[Ipu3Haku M ycCIIOBHsI NMPOTEKAHWS XUMHUYECKMX peaklUMil. THUIIONOrus XMMHUYECKUX PEAKLMUU 110 Pa3IMYHbIM IIPU3HaKaM. Peaknuu MOHHOIO
obmeHa. OKUCIUTENTFHO-BOCCTAHOBUTEIILHBIC PEaKIUH.

XuMHYecKue CBOICTBa MPOCTBIX BEIIIECTB. XapakTepHble XUMUYECKHUE CBONCTBA COJICO0PA3yIOIIUX OKCHJIOB, TUAPOKCUIOB
(ocHOBaHMI, KHCIOPOACOAEPKALIUX KUCIOT U aM(OTEPHBIX THIPOKCHUIIOB), COJICH.



1. Temamuueckoe njlaHupoeanue C yKa3anuem Koiuuecmea uacoe, OmMeooOUMbBIX HA

0ceo0eHue Kaxcoou memol.
(8 = 9 Kknaccwr)

Ne HaumMmenosanue Bcero I'lTpakTHueckue JlaGoparopHEie
n/n paszaenos HacoB U padorsl OIBITHI
pe3epBHOTO
BpeMEeHH

1 BeBenenue. 5 1 2

2 ATOMBI XHMHYECKITX o O 3
3IIEMEHTOB.

3 I'TpocTEIe BelecTsa. 6 O 2

4 CoenvHEeHHS XUMHUYISCKMX 14 (o) o
3IIEMEHTOB.

5 HMzmeneHnwus, 14 4 2
IIPOHCXOOSIAIHEC C
BEILIECTBaAMH.

6 Pacreopenue. PacTrBopsbl. 18 4 18
CpBolicTBa pacTBOPOB
DIIEKTPOJIUTOB.

7 O06o0I1meHnue 3HaHui 110 5 0] 12
Kypcy 8 Kjacca.
XHUMHYECKHE peaKLIHMH.

8 XHMMHYECKHE peaKILIuH B 10 1 15
pacTreopax.

o HemerTanner 1 mx 25 4 8
COESAHMHEHHSI.

10 MeTaanaber 1 X 17 4
COEAHMHEHMSI.

11 XHUMHs M OKpy>Karoiasi 2 O 0]
cpeaa.

12 O6o0o011IeHMe 3 HAHWUH 11O 7 0] O
XHMMHMH 38 KypPC OCHOBHOIM
mkoael. IToaroroska K
OCHOBHOMY
rocyagapcrBeHHOMY
sk3amMmeny (I'TA).

7 Hroro 132 16 75

Pe3sepBHOEe Bpemsa — 4 gaca.

(8 Ktacc, 68 Yacoe 6 200, 2 4acd € Heoelro)




Ne HaunmenoBanue pa3nenos Bcero gacos u [IpakTuyeckue paboOTHI JlaGopaTopHbIe OMBITHI
o/ pPE3epPBHOTO BPEMEHHU
1 BeenecHue. 5 1 2
2  |ATOMBI XUMHUYECKHX DJICMEHTOB. 9 0 3
3  [[IpocTsle BemecTBa. 6 0 2
4 CoeqUHEHNSI XUMHUYECKUX DIIEMEHTOB. 14 0 9
5 | V3MeHeHus, NpoUCXoIsLIe ¢ 14 4 2
BCIICCTBAMH.
6 | PactBopenue. PactBopbl. CBoiicTBa 18 4 18
pPacTBOPOB AJIEKTPOJIUTOB.
7 Hroro 66 9 36
PesepBHoe Bpemsi — 2 yaca.
(9 knacc, 68 uacos 6 200, 2 uaca 6 neoeiro)
Ne HaumeHnoBanue pasnienon Bcero gacoB u [IpakTuyeckue padOTHI JlabopaTopHbIe OMBITHI
/i PE3EepPBHOTO BPEMEHU
1 O06o0011eHre 3HaHUH 110 Kypcy 8 5 0 12
KJacca.
XUMHYECKUE PEAKIIUH.
2 XVMHYECKUE PEAKLIUU B pPaCTBOPaX. 10 1 15
3 Hewmeranbl 1 ux coeuHEHUS. 25 4 8
4 MeTaimiel ¥ BX COEINMHEHHUS. 17 2 4
5 XUMUS U OKpYXKaloIas cpesa. 2 0 0




4 O00011eHHE 3HAHUN 110 XUMUH 34 7 0
KypC OCHOBHOM 1mKoJIbL. [ToaroroBka

K OCHOBHOMY TOCYJIapCTBEHHOMY
sk3ameny (I'1A).

7 Hroro 66 7

39

PesepBHoe Bpemst — 2 yaca.

Hpuioxenne Ne 1. MaTtepuajbHO-TeXHHYECKOEe 0OecriedeHue

Koa-Bo

Knuroneuarnas NpoaAyKIHUs

1. [IpumepHas mporpaMma OCHOBHOTO 00111ero 00pa3oBaHUs IO XUMUH.

YyeOHUKH

1. Xumus. 8 xnace : yuebuuk / O.C. I'abpuensu. — 7-¢ uss., ucnp. — M. . «JIpoda», 2018. — 287,
[1] c. : . — (Poccuiickuit yueOHHUK).

2. Xumusi. 9 kiace : yued. aiist o6teodpasoat. opranusanuii / O.C. I'abpuensa, .I'. Octpoymos,
C.A. Cnagkos. — M. : IIpocenienue, 2019. — 223 c. : uin.

CoOopHuKH 3agaHui

1. Xumus B popmynax. 8-11 ki. : cnpaBounbie mMarepuainsl / B.I'. MBanos, O.H. I'eBa. — 4-¢
usj.,crepeotut. — M. : lIpoda, 2007. — 159, [1] c. : n.

15

2. Xumust B Tabaunax. 8-11 k. : cnpaBounoe mocobue / aBr.-coct. A.E. Haconosa. — 92, [4] c. :
WL

15

3. Xumusi. 8 kiacc: KOHTPOJIbHBIE U POBepOUHbIe padoThl K yueOHuky O.C. ['abpuensHa
«Xumus. 8 kimace» / O.C. I'abpuensn, [1.H. Bepeskun, A.A. Yurakosa u np. — 8-¢ u3 .,
crepeorut. — M.: [lpoda, 2010. — 158, [2] c. : un.

4. KoHTpOJBHBIE U CaMOCTOATENbHBIC paboTh o XuMuHK: 8 kinacc: k yueOuuky O.C. ['abpuensHa
«Xnumug. 8 xnace» / H.C. I1asnosa.

5. KoHTponbHbIe U camocTosITeNbHBIE paboThl o xumuu: 9 kiace: k yueobnuky O.C.
[abpuensaa «Xumus. 9 knace». PI'OC (k HoBomy yueOHHKY) / H.C. T1aBnoBa.

6. HacronpHas kaura yautens. Xumus. 8 kinacc / O.C. I'abpuensu, H.IT.
Bockob6oiinukoBa, A.B. fAmrykosa. — M.: [lpoda, 2008.

7.Hacronbuas kaura st yautens. Xumus 9. / O.C.I'abpuensa. — M. : JIpoda, 2005 r.




Tadaunbl

Ha6op Tabiui mo HeoOpraHuyeCcKo XuMuH.

CepI/Ifl Ta6J'II/II_[ M0 XUMHWYCCKHM ITPOU3BOACTBAM

KommiekT «Xumus B Tabnunax u Gpopmymnax»

Kommuiekt «llIkonpHast XuMusi B TaOJIMIAX, TECTAX U HILUTFOCTPAIUIX).

«OO0m1as ¥ HEOpraHUYECKas XUMUS».

N e

TexHnuyeckue cpeacTea

AynuTopHas 10CKa.
[IepconasibHBII KOMIBIOTED.
MynbTHMenHa NpoeKTop.
[IpunTep.

Ckamnep.

CpencrBa TeIeKOMMYHHUKAIIHH.

No gak~wbdpE

OKCIO3UIIMOHHBIN dKpaH (MUHUMaIbHBIE pasMepsl 1,25 x 1,25 m).

Z[eMOHCTpaHI/IOHHLIe IIAaKaTbI

[Tepuoanueckas cuctema xumuueckux snemenToB JI.M1.MenzaeneeBa snexkTpoHHas (U3
JBYX TaOIHII).

Komrtext MOPTPETOB YUCHBIX XUMUKOB.

CnpaBouno-undopmanroHHsiii ctena «lleproaudeckas cucteMa XUMHIECKIX
anemedToB /.. MeHaeneeBay.

JleMOHCTpalMOHHOE 000PYI0BaHKE:

Koin-Bo

[EEN

AnnapaT JJIA AUCTHIIAIMHA BOABI.

N

Bechbl TexHUYECKHE ¢ TUIACTMACCOBOM TOJICTABKOM M YalllkaMH, COBOK JIJIS
BEIECTB, pazHoBeckl 0T 10mr g0 S0r.

Becs! anextponnsie 1o 500r.

Becs1 1aboparopHsie.

CnupToBKa 1€MOHCTPAIlMOHHAS.

[InmuTka snexTpudeckas.

~N/o|o b~ lWw

Bbans komOuHMpOBaHHas TabopaTopHast.

Rl RPN




8 KommuiekT mocy/ipl, pacXoIHbIX MaTEPUAIOB M IPUHAATIC)KHOCTEH IS 15

IPOBEICHUS SKCIIEPUMEHTA (CTEKII. pOOMPKH U JTAOOPaTOPHBIN ammapar

Kumnmna).
9 CTONHK MOABEMHBIMN. 2
10 [lITaTuB 17151 AEMOHCTPALIMOHHBIX MTPOOUPOK. 3
11 [lItatuB puznyueckuii yHUBEpCaIbHBIH. 3
12 Habop ¢1akoHOB /U1 XpaHEHUS! pEaKTUBOB. 1
13 Arnmnapar Jyist oJIy4eHus Ia30B. 1
14 Anmnapar 11 IpOBEIEHHS] XUMUYECKUX PEAKIIUM. 1
15 Acnparop. 1
16 HcTouHuK BEICOKOTO HAIPSKEHUS. 1
17 KoMriekT anexkTpocHadxeHusl. 1
18 TepMoMeTp JIEKTPOHHBIN. 5
19 O3oHarop. 2
20 DBIUOMETP. 1
21 VYcTaHoBKa JUIsl IEPETOHKU BEILECTB. 1
22 [Tpubop 1 35IeKTPOIK3a PaCTBOPOB COJIEH. 2
23 Habop nocyiel 1 mpuHAUIEKHOCTEH AJIST YIEHUIECKOTO SKCIIEPUMEHTA 3

(pa3gaTouHbId B JIOTKaX, MUKpPOJIabOpaTOpun).
24 [Tpubop 11 nomydeHus ra3oB (Ja0OpaTOPHBIiL). 2
25 Habop Mozeneii KpuCTaIMYeCKUX PEIIeTOK. 2
26 Habop mopaeneit aToMOB /17151 COCTABJICHUS MOJIEKYJI CO CTEPIKHIMH. 1

Ha6opsb1 BemecTs

1 Ha6op Ne 1 OC «Kucnotsi». 1
2 Ha6op Ne 2 OC «Kucaotsm».
3 Ha6op Ne3 OC «'uapokcuiby. 3
4 Ha6op Ne4 OC «Oxcuibl METAIIIOBY. 5
5 Ha6op Ne6 OC «lllenounble U IeI109HO3EMETbHBIE METAIIIBIY. 3
6 Hab6op Ne9 OC «I"anmoreHuas». 5
7 Ha6op Ne10 OC «Cynwdatel. Cynbdutsl. Cynbhuast.». 2
8 Ha6op Nel1 OC «KapboHatsi». 1




9 Ha6op Nel13 OC «Amueratbl. Ponanusr.» 1
10 Hab6op Nel4 OC «CoeamHeHus MapraHia. 3
11 Hab6op Nel5. OC «Coenunenust XxpoMany. 1
12 Ha6op Nel6 OC «Hutpathi». 1
13 Ha6op Nel7 OC «MHAUKAaTOPBI». 1
14 Hab6op Nel8 OC «MuHepanbHble yA00pEHUS. 1
15 Hab6op Ne24 OC «Matepuaibny. 1
16 Ha6op npubopoB, nocyasl 1 TPUHAAIECHKHOCTEH 1711 yUEHUYECKOTO 2
AKCIIEPUMEHTA (CTallMOHAPHBIN: CTEKJI. CTaKaHbl, 00bEM 50Mi1).

17 Habop npubopos, nocyasl 1 NPUHAAIEKHOCTEH JIsl yYHEHUYECKOTO 2
IKCIIEpPUMEHTA (CTAIIMOHAPHBIN: JIOTIATKH IJIACTMACCOBBIC IPO3PAYHEIE).

18 Ha6op npubopoB, mocyabl U MPUHAAIEKHOCTEHN 17151 YICHHUECKOTO 1
JKCIIEPUMEHTA (CTallMOHAPHBIH: TabopaTOpHbIE MPUOOPHI AJI MOTyYEHUS
rasoB).

19 Ha6op npubopoB, mocyabl ¥ MPUHAAIEKHOCTEHN 17151 YICHHUECKOTO 2
DKCTIEpUMEHTA (CTAIIMOHAPHBIN: IepKaTeTN METAIUTMYECKHE C IIIaCTMACCOBOM
pPYUKOH).

20 Hab6op nprubopoB, MOCy/IbI ¥ IPUHAIICKHOCTEH I yIEHUIECKOTO 15
AKCIIEPUMEHTA (CTallMOHAPHBIN: KOJIOBI KPYIJIOIOHHBIE C TPOOKOI, 00BEM
50mm).

21 Habop npubopos, nocyabl 1 MPUHAIEKHOCTEH U1 yYEHUYECKOTO 15
IKCTIEpUMEHTA (CTAIIMOHAPHBIN: BOPOHKHU CTEKIISTHHBIE MaJICHBKHE).

22 Ha6op npubopoB, mocynbl 1 NPUHAIEKHOCTEN U1 yYEHUYECKOTO 15
AKCTIEpUMEHTA (CTAaIMOHAPHBIN: YalKu ¢apdopoBbie, MaIEHbKHUE).

23 Habop npubopoB, nocy/ sl ¥ NPUHAIIEKHOCTEH Il YIEHUYECKOT O 15
AKCIIEPUMEHTA (CTAIlMOHAPHBIN: IIHIIUHIPHI MEPHBIE, CTEKIITHHBIE C
MOJICTaBKOM ).

24 Habop npubopoB, mocybl ¥ MPUHAIEKHOCTEN I yUEHUYECKOTO 15
AKCIIEPUMEHTA (CTAI[HOHAPHBIN: CITUPTOBKH CTEKIISTHHBIE).

25 Ha6op npubopos, mocyapl ¥ MPUHAIIEKHOCTEH TSl YICHUIECKOTO 15
SKCTIEpUMEHTA (CTallMOHAPHBINA: MPOOUPKH CTEKIISTHHBIE, 00bEéM 10 MiT).

26 Habop npu6opoB, mocyas! 1 MPUHAAISKHOCTEH U yUEHHYECKOTO 15

HKCIIEpPUMEHTA (CTAllMOHAPHBIIN: MPOOKHU C Ta300TBOIHBIMU TPYOKaMH).




27 Ha6op npubopoB, mocyapl ¥ MPUHAICKHOCTESH TSl YICHUIECKOTO 15
IKCIIEPUMEHTA (CTAallMOHAPHBIN: XUM. CTaKaHbl CTEKIISTHHBIE, 00BEM 250MT).
28 Ha6op nmpubopoB, mocyasl ¥ MPUHAAIICKHOCTEH JIJI YISCHHUECKOTO 15
IKCIIEPUMEHTA (CTAllMOHAPHBIN: KOHUYECKUE KOJIOBI, CTEKIISTHHBIE C
PE3UHOBBIMU IIPOOKamMu, 00bEM 50Mi1).
29 Hab6op npubopoB, mocyasl M MPUHAAIE)KHOCTEH ISl YICHUYECKOTO 15
9KCIIEPUMEHTA (CTallMOHAPHBIN: MPOOUPKHU CTEKIIIHHBIE, 15MT).
30 Ha6op npubopoB, mocyapl ¥ MPUHAJICKHOCTESH ISl YICHUIECKOTO 15
9KCIIEPUMEHTA (CTallMOHAPHBIN: CTYIKHU C IECTUKOM, MAJICHBKUE).
31 Komnnmekuust « ATFOMUHAID. 1
32 Kosuekuus «BoiaokHOY. 1
33 Komnekmwmst «MeTtauib. 1
34 Komneknust «IlmacTmaccs». 1
35 Komneknus «CTexno 1 u3aeiis U3 CTEKIIa. 1
36 Komnexnust «4yryH u cTaimb. 1
37 Konnekuus «kana TBEpaoCTH. 1
38 Konnexkuust «MuHepaibl 1 TOPHBIE IOPOJBD. 1
HNHuTepHeT-pecypcebl
1 «Eannas komnexuus Liudposeix O6pazoBarenbHbix Pecypcosy (Habop unpoBbix
pecypcos k yueonukam O.C. ['abpuensna) (http://school-collection.edu.ru/).
2 http://him.1september.ru/index.php — xypran «Xumus».
3 http://him.1september.ru/urok/- Marepuaiisi K ypoKy.
4 www.km.ru/education - yueOHbIe MaTepHabl 1 CI0BapH Ha caite « Kupuii u
Medonuity.
5 http://djvu-inf.narod.ru/ - snextponHas 6ubIHOTEKA.
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(2 uaca 6 nedento, 6ceco 68 uacos), YMK O.C. I'abpuenana, HU.I'.

Mpuiaoxenne Ne2.

Kanenoapno-memamuueckoe naanuposanue no xumuu, 8 Kkuacc
Ocmpoymosa, C.A.

Chaokoea.

Neni/mm Tema XapakTepuCcTHKA OCHOBHBIX BHI0B J1€ATEJIbHOCTH ydamuxcs (Ha Hara /3
YPOBHE Y4eOHBIX /1eiiCTBHI)
| yveTBepTH
Paznen 1. Beenenue (5 uacos).
1/1 BBoanblii uHCcTpyKTak mo Th. | Yuamuecs npoao/kaioT popMHUPOBATE YMEHHI: I.1, 2.
XUMHS — 4acTh €CTECTBO3HAHUsA, | >2AABATE BOMPOCEL
BCTYNATH B YUCOHBII JHAJIOT;
IIpeamer xumun. BemecTsa. .
PaCKpbIBATH CMBICJI NOHATUAM: XUMHWYCCKUUN 3JIECMCHT, BCUICCTBO, ATOMBI,
MOJICKYJIbI;
pa3jim4aTb MOHATHUA BEMICCTBO U TEJI0, IPOCTOE BEUIECTBO U XUMHUYECKUH
9JIEMEHT; NM0JIb30BaThCsl YCIOBHBIMU 0003HAUEHUSIMHU TTOCOOMIT; OLIEeHNBATH
pe3yIbTaThI CBOCH pabOTHI;
XapaKTepUu30BaTh OCHOBHBIC METOIbI ITO3HAHUA: HaGJ'IIO}IeHI/I}I, HU3MEPECHUA,
9KCIEPUMEHT.
2/2 Hucrpykrax no Th. IToznakomMuThesA ¢ MpaBuiIaMK pabOTHI B IIKOJIBHOI 1ab0paTopui, ¢ 1ab0paTOpHBIM I1. 2.

IIpakTnyeckas padora Ne 1.
«IIpaBuaa TEeXHHKH
0e3omacHocTH npu padore B
kaOuHere xumuu. IIpuémsl
o0paieHus ¢ J1adopaTOPHbIM
000py10BaHUEM).

000opyoBaHNEM U TIOCYI0H;

€00II0IATH TIPABIIIA TEXHUKH O€30I1aCHOCTH;

NJIAHUPOBATH CBOHU JISHCTBHS B COOTBETCTBUH C MTOCTABJICHHOM 3aj1a4eii

Y YCIIOBUSIMHU €€ peaii3alii; onpeaessiTh eI 1 3a1a4u
MCCJIe/IOBATEIbCKON JIESITENIbHOCTH; HAXOAUTH B TEKCTE y4eOHHKa
nHpopmanuio 06 sramax padoThI

HAYYHUTbCSI BBIOJHITH MPOCTEHIIIIE ONlepalinii ¢ BEIeCTBOM, HarpeBaHHue Ha
CHHPTOBKE, IPUEMBI 00paIeHus ¢ JJabopaTOPHBIM 000PYAOBAHUEM;
OpPraHu30BaTh yueOHOE B3aMO/ICHCTBHE B IPYTIIIE.




3/3 HpeBpaH_[eHI/IH BemiecTs. Pomib PackpbIBaTh CMBICJI MOHATHIA: XUMIUECKHE U (PU3UIECKHE SBICHUS; I1. 3, 4.
XUMUH B KHU3HU YeIoBeKa. O00BSICHSITH CYIIIHOCTh XUMUYCCKUX SBJICHUH (C TOUKHU 3PEHUS
ATOMHOMOJICKYJIIPHOTO YUCHUSI); PA3IddaTh (PU3HUCCKUC U
XUMHUYECKHE SBICHUS.
onpeaensTh POJb PA3IHMUHBIX BEIIECTB B MPUPOJIE U TEXHHUKE;
XapaKTepU30BaTh METOIbI XUMUUECKOH HayKH (HaOIroneHue,
CpaBHEHHE, SKCTIEPIMEHT, N3MEPEHHUE) ¥ UX POJIb B IIO3HAHUN TIPUPOJIBL;
COOTHOCHUTB PE3YJIbTAT C MOCTABICHHBIMU LIETSIMU U3yUEHUS TEMBI.
4/4 3HAKU XUMHAYECKUX JIEMEHTOB. OnpenensiTh MOJOKEHUE XUMUYECKOTO JIEMEHTA B IEPUOIUUECKON CHCTEME; I1. 5.
ITepuoauueckas cucrema HA3bIBATH XUMIUCCKUE DIIEMEHTEI,
XUMHUYECKUX 31eMeHToB . M. HCI0JIb30BATh XUMHYECKYIO CHMBOJIHKY.
Menpeneena.
5/5 Xumudaeckre hopMyIbI. PackpbIBaTh CMBIC] MOHATHIA: XUMIYECKas (HOPMYIIBI BEIECTBA, POPMYIHPOBKY 11. 6.
OTHOCHUTENBHAS aTOMHAs U 3aKOHA ITOCTOSIHCTBA COCTABA;
MOJIEKYJIApHAs Macca. MOHUMATH U 3aIHCHIBATE XUMHUUECKUE (POPMYITBI BEIIECCTB; ONMPeaeJaATh COCTaB
BEIIIECTBA 110 XUMHYCCKON (PopMyIie, MPHUHAICKHOCTD K IPOCTHIM U CIIOKHBIM
BEIIECTBAM; BBIYMCJIASATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB; BHIYUCIATH MAaCCOBYIO JIOJIF0O XHMHUYECKOTO JIEMEHTa IO (hopMyIIe
COEIIIHEHUSL.
Pazen 2. AToMbI XMMHYECKHX 3j1eMeHTOB (9 yacoB).
6/1 CTpoeHI/Ie atoMa. I3MeHeHus B AHAJIW3MPOBATH IUIAHETAPHYIO MOJEIbh CTPOCHHUs aTtoMa Pesepdopma, 3HaYCHUS I1. 7, 8.
COCTaBe si7Iep aTOMOB aToMa, KaK 2JIEMEHTAPHON 1 XUMUYECKU HEIeTMMON YaCTHIIEI,
XUMHUYECKUX JICMECHTOB. PackpbiBaTh CMBIC] IOHSITHH: IIPOTOHBI, HEUTPOHBI, 3JEKTPOHBI, H30TON U
N30TOMbL. HEKOTOpBbIE XapaKTePUCTHKH OSTUX 4YacTHI[ MO mepuomudeckoir cucteme J[.U.
MenneneeBa; ompeneasiTb MAaCCOBOE YHCIIO XUMHIUYECKOTO DIIEMEHTA.
712 CTpoeH#He 3IEKTPOHHBIX PackpsIBaTh CMBIC] MOHSATHIA: JICKTPOHHAS 000JI0YKa, SJICKTPOHHBIN CIIOH, I1. 9.
000JIOUEK ATOMOB. SHEPreTUYCCKUN YPOBEHb, DIICKTPOHHOE 00JIaK0, 3JICKTPOHHAS OpOHUTAIb;
COCTABJSATH CXEMBI CTPOCHHS aTOMOB IepBBIX 20 XUMHUYECKUX
biiemeHToB [lepuonnyeckoii cuctemsl .. Menneneesa.
8/3 H3mMeHeHre Ynciia 5JeKTPOHOB Ha | COcTaBasiTh cxeMbl 00pa3soBaHus HOHHOI CBSI3H; 11. 10.

BHCIIHCM SHCPIrCTHYCCKOM
YPOBHEC aTOMOB. HMoHnHas cBs3b.

NOHMMATBL NOHHYIO CBSI3b U €€ XUMUUECKHI CMBICH, ISl KAKUX BELIECTB OHA
[IPUMEHHUMA;

onpeneasaTh TUII XUMUUYECKON CBSI3U; Pa3JIM4aTh CTPOCHUS] HOHA U aTOMA.
PACKPBIBATh CMBICJI [IOHATUI: «XUMHUYECKAS CBA3bY, «IJIEKTPOOTPULIATEIBHOCTDY.




9/4 BsaunMoneiictBue aTOMOB CocTaBaaTh cxeMbl 00pa30BaHUs KOBAJICHTHOH MOJISIPHOI CBSI3W; MOHUMATh IT. 11.
3JIEMEHTOB-HEMETAJIIOB MEXKLY TePMHHBI 3JIEKTPOOTPULIATEIBHOCT U BaJIEHTHOCTb.
co60ii onpeaeasaTh TUII XUMUUYECKON CBSI3U; COOTHOCHTD PE3YNbTaT C
MOCTaBJIEHHBIMU LIEIIMHU U3YUCHUS TEMBI.
10/5 KoBanenTHast mossipHas CBs3b. CocTaBasTh cxeMbl 00pa30BaHus KOBAJEHTHOH TOJISIPHOW CBS3H; HOHMMATh 1. 12.
TEePMHHBI JIEKTPOOTPULIATENBHOCTh U BAJIEGHTHOCTD. ONPeiesIATh TUI
XUMUYECKOHU CBS3H.
11/6 KoBanenutuas HETOJIsIpHAS U CocTraBiasTh CXeMbl 00pa30BaHuUs KOBAJIEHTHOM HEMOJISIPHOH CBSI3U; I1. 11, 12.
TOJISPHASL CBSI3H MOHUMATh TEPMMHBI JIEKTPOOTPUIIATETIBHOCTD U BaJICHTHOCTD; ONpPee/IsTh
TUI XUMUYECKOH CBA3H.
12/7 MeTauinueckas XuMnueckast ITo3HAKOMHUTBHCH C MOHATHEM METAUIMYECKOH CBSA3H, B KAKUX I1. 13.
CBS3b BEIIleCTBaX BO3MOXKHA JaHHAs CBA3b; HOHMMATh TEPMHUHBI aTOMBI U
HOHBI, 0000IIECTBICHHUE YTICKTPOHOB; ONMPEAESATh THII XUMHUIECKOH
CBA3U.
13/8 O0001IeHrE U cCUCTEMAaTU3 AU IIpumeHSATH NONTYyYEHHBIE 3HAHUSI B COOTBETCTBUH € PELIAEMOM 3aJaueH, I1. 7-13.
SHAHUI TI0 TeMe: «ATOMEI PacKpBIBaTh CMBICI BAXKHEUIITNX U3YUECHHBIN MOHATUH;
(opMyIHpoOBaTH HECIOXKHBIE BEIBOABI, HAXOIUTh apIYMEHTBHI, IOJTBEP K JAt0I1e
XUMHUUYCCKUX DJICMCHTOB)). BBIBO/JI; YMETBb CUCTCMATU3UPOBATD IMOJTYUCHHBIC 3HAHUA,
0000111aTh UX.
14/9 KounrpoJsibHasi paGoTa no teme: CHcTeMaTH3upoBaThH U 00001ATH 3HAHUS 110 TEME; CTPOUTH COOOIICHUS IT1. 7-13.
«ATOMBI XUMHYECKHX B YCTHOW ¥ IUCbMEHHOH (hopMe; MPUMEHSITH T10JIy4eHHbIe 3HAHUS IS
3IEMEHTOBY 0OBSICHEHUS BHITIONHAEMBIX 33aJJaHUH; BBIMOJIHSATH TECTOBEIC 3aaHUS
MIEPBOTO YPOBHS,
(¢opMyIHpOBaTH IPOCTHIE BBIBO/IBI, HAXOIUTH apTyMEHTHI,
MOJTBEPKIAIOIINE BEIBOJI; BHINMOJIHATH TECTOBBIE 33aHUS IIEPBOTO YPOBHS
10 IPOWJIEHHON TEME.
Pa3znen 3. IIpocthie BemecTBa (6 yacoB).
15/1 AHanM3 KOHTPOIBHOM pabOTHI. XapakTepu3oBaThb (HU3MUECKHe CBOICTBA METAJIOB: arperaTHOe COCTOSIHUE, 1. 14.

HpOCTHe BCIIECTBA — MCTAJIJIBI.

IJIaCTHYHOCTD, 6J'I€CK, KOBKOCTb, IPOBOJAUMOCTD TEILIA U JICKTPUICCTBA,
ONPEeaeJATH ITOJIO)KEHUE METAJJIIOB B HCpHO,Z[I/I‘{GCKOﬁ CUCTEMEC U CTPOCHUC UX
aTOMOB,

3aKpPENnUThH MOHATHE METaJUTMIECKON CBsA3H1, B KaAKUX BCIICCTBAaX BO3MOJXHA JaHHasA
CBsA3b, aTOMBI 1 NOHBI, O606HI€CTBJ'IGHI/IC DJICKTPOHOB.




16/2

HpOCTI)Ie B€IICCTBA — HEMCTAJIJIHI.

OnpeneysiTh NOJIOKEHHE HEMETAIIOB B IEPUOMIECKOI CHCTEMe, CTPOSHHE HX
aTOMOB, (PU3MYECKHIE CBOWCTBA HEMETAILIOB, AJIOTPONHBIC MOAU(PUKALINH
HEMETaJlIOB;
XapaKTepu30BaTh PU3NYCCKUE U XUMHUYECKUE CBOWCTBA IPOCTHIX BEIIECTB:
KUCIIOpOJa 1 BOAOPO/a,;
10JIy4aTh, COGUPATH KUCIIOPOJ U BOIOPOL;
PACNO3HABATH OIBITHBIM ITyTEM I'a3000pa3HOT0 BEIIECTBA: KUCIOPO, BOIOPOL;
PAcKpBIBATh CMBICI 3aKOHa ABOTaJIpo.

IT. 15.

Il yerBepTH

17/3

KommuectBo BemntectBa. Moinb.
MounsipHas Macca.

JaBaTb onpeeeHusi MOHATUSIIM: MOJIb, KOJIMUECTBO BEIIECTBA, MOJISIpHAS Macca,
MOCTOsIHHAsT ABOTapo;

pelaTh 3a1a4HU C UCTIOIb30BaHIEM TOHATHH MOJIb, KOJTHYECTBO BEIIECTBA,
MOJISIpHAs Macca.

COCTABJIATH IUIAH pelIeHUs 3a/1a4H (110 alTOPUTMY) U pelaTh e€; COOTHOCUTH
Pe3yIbTAT C TOCTABICHHBIMH EJIIMU U3YICHUS TEMBI.

I1. 16.

18/4

Mousipabiii 00BEM razos.
Pemenne pacueTHbIx 3a1a4.

PackpbIBaTh CMBICJ MOJIIPHOTO 00BEMa, TOCTOSIHHON ABOTapo, HOpMaJbHbIC
YCIIOBUSI ITPOTEKAHNUS XUMHIECCKOH PEeaKIvy;

pelaTh 3aa4M C UCIOJIB30BaHUEM IOHSITHH MOJIb, KOJIMYECTBO

BEILIECTBA, MOJIIPHBIN 00BEM; COCTABJISATD IUIAH PEIICHHS 3a1a4uH (110
ITOPUTMY) | pEeIIaTh e¢; paCKPbIBATh CMbICT 3aKOHA ABOTapoO.

I1. 17.

19/5

O000I11IeHNE U CUCTEMATHU3ALIUS
3HaHui 1no reme: «lIpocreie
BEII[ECTBAY.

IIpuMeHsITh NOTy4YEHHBIE 3HAHUS B COOTBETCTBUU C peIlIaeMOH 3a1a4el,
PacKpBIBATh CMBICJ BaXKHEUIINX U3Y4YECHHBIN MOHITHIM;

(opMyIUpOBaTH HECTIOKHBIE BBIBOJIBI, HAXOIUTH apIyMEHTHI,
MOJATBEP K IAIOIINE BBIBO; YMETh CUCTEMATH3UPOBATh IOJIyYEHHbIE 3HAHUS,
00001aTh uX.

I1. 14-17.

20/6

KonTpoabHas padoTa no teme:
«IIpocTble BemmecTBa.

CucreMaTu3upoBaTh U 00001ATH 3HAHUS 110 TEME; CTPOUTH
coO0OIIIeHHsI B YCTHOM 1 MUCbMEHHOU (opMe;
NPUMEHSITH TT0JTy4eHHbIC 3HaHUS U1l OOBSICHEHNS BBIITOIHIEMBIX 3a/IaHHH;

I1. 14-17.

BBINOJIHATH TECTOBEIE 3aJ]aHUS TIEPBOTO YPOBHS;
(¢opMyIHpOBATH IPOCTHIC BHIBOIBI, HAXOIUTH apTYMEHTHI,
MOJATBEP K IAIOIINE BEIBOI; BHIMOJIHATH TECTOBBIC 33/IaHIS IEPBOTO YPOBHS
O MPOIEeHHOH TeMe.

Pa3znen 4. CoeqnHeHUsi XHMHYECKHX 3JieMeHTOB (14 yacoB).

21/1

AHanu3 KOHTPOJIbHOM pabOTHI.
CrerneHb OKUCIICHHS.

Pacxpl)man, CMBICJI IOHSATHIA: 6I/IHapHBIe COCAMHCHUA, CTCIICHDb
OKHCJICHUA, XUMHUYECCKasd HOMECHKIIaTypa; COCTaABJIATH (bOpMyJ'II)I COGHI/IHCHI/Iﬁ
II0 CTCTICHU OKHWCJICHUS,; ONMPEaeJaATh CTCIICHb OKHUCIICHUSA 110 TOTOBOM

hopmyire.

IT1. 18.




22/2

Baxueiimme kiacchl OMHApHBIX
COCTUHEHUM.

Hayuurhbces 1aBaTh onpe/ejeHlsl MNOHATHAM: OMHAPHBIE COCIUHEHHNS, CTCIICHD
OKHCJICHHS, XUMUYECKasi HOMEHKIIATYpPa;

€OCTABJATH (POPMYJIBI ONHAPHBIX COEANHEHUH IO CTETICHH

OKHCJICHHSI; Ha3bIBaTh OMHAPHBIC COCTMHEHHNS; BHIMOJHIATH PACUEThI

M0 XUMHYIECKUM (hOpMyIaM.

I1. 19.

23/3

Okcuapl. 3HaYeHUE OKCHUIOB B
MIPUPOJIC U JKU3HH YCIIOBEKA.

IMo3HakoMuTBCA ¢ HanboIee pacpoCcTPaHEHHBIMY B IPUPOJIE OKCHAAMHI:
BOJIa, YIIIEKHUCIIBIHA Ta3, HEeralleHas: H3BeCTb, a TAKXKE C THIAPUAAMH:
XJIOPOBOJOPOJI, aMMHAK, HAIIATBIPHBINA CITUPT, X 3HAYCHUE B IPUPOAE U )KU3HH
YeJIOBEeKa; COCTABJATH (DOPMYJIIBI OKCHJIOB; HA3bIBATH OKCHJIBI IT0 TOTOBOI
(hopmyiie; BBINOJIHATD Pacuérhl 10 popMysiaM; COOTHOCHTH PE3YJIbTaT C
MOCTABJICHHBIMH LESIMU U3Y4EHHS TEMBI.

IT1. 19.

24/4

FI/II[pI/II[H MCTAJIJIOB U JICTY4YUC
BOJAOPOAHBIC COCAUHCHUS.

PackpbIBaTh CMBICJ HOHATHIA: THIPHUIBL, JICTYYHE BOJOPOJHBIC COSIMHCHUS,
BJICHTHOCTb U CTETICHU OKUCIICHNUS SJIEMEHTOB B

THAPHIAX; OMHCHIBATH CBOMCTBa HEKOTOPBIX THIPHIOB;

COCTABJATH (HOPMYIIBI THAPHIOB; HA3BIBATH THIPHUIIBI IO

TrOoTOBOH opmyire.

I1. 19.

25/5

OcHoOBaHus.

PaCKpLIBaTb CMBICJI TIOHSITHIA: OCHOBaHUs, THAPOKCUA-UOHBI, THAPOKCO-
I'pyiina, mejiaoiu, HEpacTBOPHUMbIC B BOAC OCHOBAHMSA, U3BCCTKOBAA BOJA,
MPOBOJUTH KAYCCTBEHHBIC PCAKINN HA IICJIOYH,

MO3HAKOMUTLCH C HHAUKATOPaMU U UX PCAKITUAMU B H.IGJ'IO‘IHOI\/'I cpenac;
pacnmo3HaBaThb SKCIICPUMEHTAJIIBHBIM HyTéM mEI0YHn Cpe€au BbIJaHHBIX BCIUICCTB,
AHAJIN3UPOBATH 3HAYCHUE HIGHO‘Ieﬁ B 6BITy 1 NPOMBIIIJICHHOCTH.

26/6

Kucnorsl.

ITo3HaKOMHTBCS ¢ Peakuneii HHANKATOPOB Ha PACTBOPHI KUCIIOT;

AaBaTh KIacCH(UKANNIO KUCIIOT 10 HAIMYHIO BOAOPO/A U 110 HAJIMYHIO
KHCJIOTHOTO OCTAaTKa; PACO3HABATh JKCIIEPUMEHTAIBHBIM MyTEM HIEIOUH CPEIH
BBIJIAHHBIX BEIIECTB; AHAJU3MPOBATH 3HAUEHHE KUCIIOT B OBITY U
MPOMBIIIIEHHOCTH.

2717

Commu.

PackpbIBaTh CMBICJ NOHATHIL: COJM, HOMEHKIIATypa coel, KilacCH(UKAIIUIO
COJIeH, PAaCTBOPHMEIE COJIH, HEPACTBOPHMBIE U MaJIOPACTBOPUMEIE;
€OCTABJATH (GOPMYIIBI COJIEH O MX HA3BAHMIO M HA3BIBATH UX 1O (HOpMyIIe;
aHAJIM3HPOBATH 3HAYCHNE HEKOTOPBIX COJIEH B OBITY M IPOMBIIITICHHOCTH.

I1. 22.

28/8

OcHoBHBIC KJ1aCChbI
HCOPTaHNYCCKUX COGHHHGHHﬁ.

KaaccudumupoBarthb 1o GopMylie OKCHIBI, KUCJIOTHI, COJH ¥ OCHOBaHUS;

AaBaTh Ha3BaHUS BEIIECTBAM PA3HBIX KIIACCOB COCTUHEHHMIA, COCTABISTH
(hopMyJIBI BEIIECTB 110 HX HA3BAHUIO;

ONPEACIIATDL NTPUHAAJICKHOCTH BEHICCTB K OHpG}]CJ’[éHHOMy KJIaCCy HCOPraHNMYCCKUX

I1. 19-22.

COCIUHCHUIM;
MIPOBOUTD OTIBITHI, IIOATBEPKIAAIONINE XUMHUECKIE CBOMCTBA Pa3HBIX KJIACCOB
HEOPraHUYECKUX COSAUHEHUMN.




29/9 KpI/ICTaJIJII/I‘{eCKI/Ie peH_IéTKI/I. IMo3HaKOMHTBCS C arperaTHBIMHU COCTOSTHUSIMH BEIIECTB (KHUIIKOE, TBEPAOE U I1. 23.
AMoOphHBIE ¥ KPUCTAIUTAYECKUE razoo0pastoe;
BEIIECTRA. PaCKpPBIBATH CMBICJ MOHATHIA: KPUCTAITIMYECKAs! PEIIETKA, Y3IIbl KPUCTAIUINIECKOMN
penieTky, aMmop(HbIe BEIIECTBa, MOHHAs, ATOMHasl, MOJICKYJISIpHAst U METaJUTN4YecKast
KpHUCTaJINUECKUE PEIIeTKHY;
XapaKTepHu30BaTh 3aBUCHMOCTH (PM3MYECKUX CBOIMCTB BEIIECTB OT THUIIA
KPHUCTaNINUECKON PELIeTKH.
30/10 | Yucrthle BEIIECTBA U CMECH. IMo3HaKOMHUTBCSA C IPUPOJHBIMHU CMECSIMU M CITIOCO0AMHU X OYHCTKH U pa3/iesICHHUs; I1. 24.
Pa3IU4YaTh YHUCTOE BEIIECTBO U CMECH.
31/11 | MaccoBas u 00bEMHAS 10U PackpbIBaTh CMBICJI IOHSTHI: PACTBOP, MAaCCOBAsl A0Sl PACTBOPEHHOIO BEIIECTBA I1. 25.
KOMITOHCHTOB CMECH. B pacTBOpe, 00ObEMHAS 101 BEIIECTBA B CMECH;
pelaTh 3a/1a41 C UCIOJIb30BaHUEM MTOHATUI: MaccoBas A0S IEMEHTa B
BEIIIECTBE, MacCOBasl I0Jsl pACTBOPEHHOTO BEIIECTBA B PACTBOPE, 0OBEMHAS TOIIS
ra3o000pa3HOTO BEIIECTBA; FOTOBUTH PACTBOPHI C ONIPEIEICHHON MaccOBOil Hoei
PacTBOPEHHOT'O BEIIECTRA.
32/12 HucTpykTaxk o TB. | IloBTOPHUTH U COGJTIOAATH ITPAaBIIIA TEXHUKH O€30IIaCHOCTH; I1. 25.
MpakTuueckas pagora Ne 2. HJ'IaHI/IpOBaTE BMeCTevC yuuTeIeM CBOITI. JICHCTBUS B COOTBETCTBUH C
MOCTaBJICHHOM 3a/1a4el U YCIIOBHSAMH €€ peaan3alny; onpeaeaaTh Leld U 3a1a41
«Hpnr?TOBHeHHe paCTBOPa caxapa |, cienoBaTenbekoil 1eATEIPHOCTH; HAXOANTH B TEKCTE y4eOHHMKa H(OPMALHIO
H PacydeT €ro nmo MmacCoBou 10714 B 00 »Tamax pa6OTLI;
pacTBope». ONHUCBLIBATH XUMUYECKHUI IKCIIEPUMEHT C MOMOLILIO ECTECTBEHHOIO A3bIKA U A3bIKA
XMMUH;
(opMmyupoBaTh BBIBOABI IO pE3yIbTaTaM IIPOBEAEHHOIO 3KCIIEPHUMEHTA;
HAY4YHUThCH TOTOBUTH PACTBOPHI C ONPEACIEHHON KOHIIEHTpaled paCTBOPEHHOTO
caxapa B pacTBOpE.
11 yerBepTH
33/13 IMoBTOpPHBIi HHCTPYKTAXK 1O IIpumeHSTH NOTyYEHHBIE 3HAHUSI B COOTBETCTBUH C PELIAEMOMN 3ajaueH, I1. 18-25.
TB. O600menue 1 PacKpBIBATh CMBICT BaXKHEHIINX U3yYEHHBIN MOHATHI;
CHCTeMATH3aIH 3HAHMI 110 TeMe: (¢opMyIUpOBATH HECTIOKHBIE BHIBOJIBI, HAXOIUTH apT'yMEHTEI,
MOJATBEPKIAIOIINE BBIBOJ; YMETh CUCTEMATU3UPOBATH M0JIyYEHHbIE 3HAHUS,
«CoenMHEeHUsT XUMUYECKUX
00001maTe ux.
QJIEMCHTOB».
34/14 KounrpoJibHasi paGoTa no teme: CucreMaTH3HpOBATh M 00001ATH 3HAHUSA 110 TEME; CTPOUTH COOOIIEHHS T1.18- 25.

«COCI[I/IHEHI/IH XUMHUYECCKUX
3JIEMCHTOB.

B YCTHOW ¥ IUCBMEHHOH (hopMe; MPUMEHSTH TT0JIy4EeHHbIE 3HAHUS JUIs
00BSCHEHHS BBINOJHIEMBIX Sa}IaHHﬁ; BbBINNIOJIHATH TCCTOBBIC 3a1aHUA
MEPBOTO YPOBHSI;

(hopmyaupoBaTh NIpocThIE BBIBOJIBI, HAXOJUTh APTYMEHTHI,
HOATBEPIKIAIOLINE BHIBOA; BHIIOJIHATH TECTOBBIC 3aJaHHS [IEPBOTO YPOBHS
0 MpoiiIeHHOM TeMe.

Paznen 5. U3mMeHeHusi, mpoucxojasime ¢ BemecTsamu (14 yacos).




35/1

AHanu3 KOHTPOJIBHOM paboTHI.

PacprmaTl, CMBICJI IOHSTHIA: JAUCTUIIALMS, WJIN IEPETOHKA, BbIITApUBAHUC,
(1)I/IJ'II>Tp0BaHI/Ie, BO3I'OHKa, UJIN Cy6J'[I/IMaIlI/IH, OTCTauBaHHUC, IICHTpI/I(i)yFI/IpOBaHI/Ie;

I1. 26.

duznyeckue SIBICHUS B XUMHU.

yCTaHABJIMBATH IPUYMHHO-CIIEICTBEHHBIE CBA3H MEXy (Ppr3ndeckumu
CBOHCTBaMH BELIECTB U CIIOCOOOM pa3JiesIeHUs CMeceil; pa3in4aTh XUMUYECKHE U
(hmu3nvecKue SBICHUS.

36/2

HucTpykTamx no Thb.
IIpakTuyeckasi padora Ne 3.

«AHAJIN3 NOYBLI U BOAbD».

IpomoKUTH yYUTHCS PadOTATh C 1a00PATOPHBIM 000PYIOBAHHEM U
HarpeBaTeIbHBIMA IPHOOPaMU B COOTBETCTBHY ¢ IipaBmiaMu Th; onuchIBaTs
MPU3HAKU U YCJIOBHS, IPOUCXOSAIINX SIBJICHUN BO BpeMs IKCIIEPUMEHTA;
IUVIAHUPOBATh CBOU ACHCTBUS B COOTBETCTBUU C IIOCTaBJICHHOM 3a1ayeil

Y YCIOBUAMH €€ peanu3alliy; onpeaesiThb Leu U 3a7a41
HCCIIeIOBATENLCKOM IEATEIHbHOCTH; HAXOAUTh B TEKCTE Y4eOHMUKA
HHPOPMALUIO 00 3Tamax padoThI;

ONMUCHIBATH XUMIUCCKIH SKCIICPUMEHT C IIOMOIIBIO eCTECTBEHHOTO S3BIKA U
SI3pIKa XMMUW; AHAJU3UPOBATH COCTAB MOYBHI U BOJBI; 1€J1aTh BHIBOAbI HAa
OCHOBE aHaJIM3a HAOMIOICHUH 32 SKCIIEPUMEHTOM.

I1. 26.

37/3

Xumuyeckue peaxkuuu.
XHWMHYECKUE YPABHECHHUSL.

Pacrcpl,man, CMBICJI MOHATHI: XUMHYCCKas pCaknusa, XUMUYECKOE YpaBHCHUC,
pcaknuAa ropeHus, 3K30- U SHAOTCPMHUICCKUC PCAKIINU,

00BACHATH 3aKOH COXpaHCHUA MacCChI BCIICCTB C TOYKH 3pcHUA

ATOMHOMOJICKYJISIPHOTO YUCHHUS,
COCTABJISITh YPAaBHEHHS XAMUYECKUX PEaKIMil HA OCHOBE 3aKOHA
COXpaHEHHsI MACChI BEIIECTB; KJIACCH(PUIIMPOBATH PEAKIIUH 10 TEIIOBOMY
addekry.

I1. 27, 28.

38/4

PacuéTbel Mo XUMUYECKUM
YPaBHEHUSM.

BbInoJHATHL pacy€Thl MO0 XUMUYIECKUM YPABHEHUSIM HA HAXOXKICHHUE KOJIMYECTBA
BEIIIECTBA, MacChHI WK 00hEMA IPOIYKTa PEaKI[UH M0 KOJINIESCTBY, Macce FITH
00BEMY HCXOIHOTO BEUIECTBA, C UCTIOIB30BAHIEM MOHATHS TOJIS, KOTaa
HCXOJIHOE BEILECTBO JAHO B BUJIE pacTBOpa C 3a/laHHON MacCOBOM JoJiei
PAcTBOPEHHOTO BELIECTBA WM COAEPIKUT ONPEAENEHHYIO OO IpUMece;
COOTHOCHUTD PE3YJIbTAT C IMOCTABJICHHBIMU LEIAMU U3YUCHUSA TCMBI.

IT1. 29.

39/5

Peakuuu paznoxxeHus.

PackpbIBaTh CMBIC] MOHATHI: PEAKIIUH PA3JIOKEHHS, CKOPOCTb XUMUUECKUX
peaKIuii, KaTannu3aTopsl, EPMEHTEI;

KJaccu(pUIMPOBATH PEAKIINH 110 YUCITY ¥ COCTaBY UCXOJHBIX BEIIECTB U
MIPOAYKTOB PEaKINH;

Ha0JII0AaTh U ONMMCHIBATH NPU3HAKU U YCIOBUS TCUCHHS XMMUYECKUX PEAKIINH;
AeaaTh BBIBOJbI HA OCHOBAaHWUHY aHAJIM3a HAOIIOAEHUH 32 XUMHUYECKUM
9KCIIEPUMEHTOM.




40/6

Peakuuu coenmuenus.

PackpbIBaTh CMBICJ MOHSITHIA: PEAKIIMU COSANHEHUS, PEaKIUHU PA3I0KEHHS,
oOpaTuMBble ¥ HEOOPATUMBIC PEAKLIUH, KATAINTHYECKUE U HEKATAIUTHYECKHE
peaKIuy;

KJIaCCH(pUIMPOBATH PEAKIIUY 110 YHCITY U COCTaBY HCXOJHBIX BEIIECTB M MPOJYKTOB
peaKIiy, HAIPaBJICHHUIO IIPOTEKAHUSI XMMUUECKUX PEAKIMH YIaCTHIO KaTaIu3aTopa;
Ha0JI101aTh U ONMUCHIBATH NIPU3HAKU M YCIIOBHS TEUCHHSI XUMUYECKUX peaKiuii;
AeJIaTh BBIBO/IBI HA OCHOBAHUH aHAJIN3a HAOJIOICHUH 32 XUMHYECKUM
HKCTIEPUMEHTOM.

41/7

PeaKHI/II/I 3aMCIICHUA.

PackpbIBaTh CMBICJ NOHSTHII: PEAKIINU 3aMEIICHUS, AT aKTHBHOCTH METAIUIOB;
KIacCH(UIMPOBATh PEAKINH 110 YHUCITY ¥ COCTABY MCXOMHBIX BEIIECTB U MPOAYKTOB

I1. 32.

peakuuu;
HCIIO0JIb30BATh YJICKTPOXIMHUYCCKHUN PsI] HANPSHKCHUH METAIUIOB IJIS OTIPEICIICHIUS
BO3MOKHOCTH MIPOTEKAHUS pEaKInii MEX Iy METaJUIaMU B BOJAHBIMU PACTBOPAMU
KHCIIOT U COJICH;

HA0JI0aTh M ONMCHIBATH MTPU3HAKU U YCIOBUS TEUEHUS XUMUYECKUX PEAKIIHii;
JeJIaTh BLIBOJbI HA OCHOBAHHMH aHAJIN3a HAOIIOIECHUH 32 XUMUYECKUM
OKCIIEPUMEHTOM.

42/8

Peaxiuu oOMeHa.

PackpbIBaTh CMBICJ NOHATHIA: peaky 0OMeHa, peakuy HeHTpanu3anum;
KJIaccHGpUIMPOBATH PEAKIIMH 10 YHCITY M COCTaBY HCXOHBIX BEIIECTB U MPOIYKTOB
peakiuy;

UCMOJIB30BATH Ta0JUILy PACTBOPHUMOCTH JJIsl ONPENIeTICHHUS BOZMOXXHOCTH
MIPOTEKAHUS peakiuii oOMeHa;

HA0JII0AATh ¥ OMMCHIBATH NPU3HAKH U YCJIIOBUS TCUCHUSI XMMUYCCKUX PEaKIHK;
AeJIaTh BBIBO/IBI HA OCHOBaHHH aHAIIN3a HAOMIOJICHUH 32 XUMUUECKUM
IKCIIEPHUMEHTOM.

I1. 33.

43/9

Tunel XUMHYECKUX pEaklnii Ha
IIpUMEpPE CBOWCTB BOJBI.

KJ'laCCPI(l)I/l]_[l/IPOBaTb XUMHYCCKUE pCAKIUU: pCaKIIU NPUCOCANHECHN A, PA3JIOKCHUA,
3aMCIICHUA U oOMeHa Ha npumepe CBOICTB BOJIBI;
XapaKkTepu3oBaThb q)mnqecm/le M XHUMHYECKHE CBOMCTBA BOJIBI;

aHAJIM3HPOBATH YCIIOBHS, BIMSIOIINE Ha X0/ PEAKLIMi: KaTalu3aTophl,
MHTHOUTOPHI, PEepMEHTEI, TEMIIepaTypa 1 Ipyrue.

44/10

CocraBiieHre XUMHYECKUX
YPaBHEHHUHU.

3akpenuTh aNTOPUTM COCTaBICHUS XUMUIECKUX YPaBHEHUH 1
paccTaBieHie KO3(QUIHUEHTOB B XUMHYECKUX PEaKIHIX; COOTHOCUTH
pe3yJIbTaT C OCTABJICHHBIMHU LEIAMU U3YYECHHUS TEMBL.

IT. 30-34.




45/11 Hucrpykrax no Th. PaboTraTh ¢ mabopaTopHBEIM 000PYIOBAaHHEM M HarpeBaTEIbHBIMU IPHOOpaMH B I1. 30-34.
IpakTnueckas padora Ne 4. coOTBeTCTBUM ¢ IpaBuiamu Th;
«Habmonenus 3a ILIAHUPOBATH f:BOPI JIEICTBUS B COOTBETCTBUH C TIOCTABIEHHOM 3a1auei
H3MEHeHHSIMH, U YCIIOBHUSIMHU €€ pefmmaupm; onpeeaaTh TN U 3a1a41
. UCCJIEI0BATEIbCKON JIESTENEHOCTH; OMUCHIBATH (QU3HMYECKUE U
NPOUCXO/HIINMM € ropsiien XUMHUYECKHE SBJICHUS IIPU TOPEHHH CBEYH; HAXOAUTH B TEKCTE y4eOHHKA
CBEY0i». nHpopMaIuIo 06 3Tanax paboTel; padoTaTh B IPyIIIE.
46/12 HNucrpykrax no Th. Ipoao/KuTH yIUTHCSI padoTaTh ¢ 1a00paTOPHEIM 000PYI0BAaHHEM U I1. 34-35.
IpaxTHyeckas pa6ora Ne 5. HarpeBaTeIbHBIMHI IPUOOpaMy B COOTBETCTBUHM C npaBuiamu T5;
«TIpU3HAKH XHMHYECKHX IUIAHUPOBATH .(':BOI/I JIeficTBUS B COOTBETCTBUH C TIOCTABICHHOM 3a1aueit
. W YCIIOBUSIMH €€ peaTi3anii; onpeessiTh IeIH 1 3a1a491
peakuuiin. .
UCCJIEI0BATEIbCKON JISSITENbHOCTH; OMUCHIBATH (QU3HYECKUE U
XMMUYECKHeE SIBJICHUS NIPU TOPEHUH CBEUH; HAXOAMTh B TEKCTE yueOHUKa
nndopmanuio 06 stamnax paboTel; padoTaTh B IpyIIE;
HA0JII0aTh NIPU3HAKH XUMUYECKUX PEaKIIMH M ONUCHIBAThH UX C IOMOIIBIO
€CTECTBEHHOTO 53bIKa U A3bIKa XUMHH; COCTABJIATH XUMHUIECKHE
ypaBHEHUS; (pPOPMYIHPOBATH BBIBOABI 10 PE3YJIbTATaM IIPOBEIEHHOTO
9KCIIEPUMEHTA.
47/13 | O606IIEHNE U CUCTEMATU3AIIAS IIpumeHSITH NONTyYEHHBIE 3HAHUSI B COOTBETCTBUH € PELIAEMOM 3aJaueH, I1. 26-34.
3HaHW 110 Teme: «3MeHeHys, PacKpbIBaTh CMBICH BayKHEHIINX U3y4YEHHBIH TOHSTHII;
MPOUCXOAIINEC C BEIIECCTBAMM. ¢opmyIupOBaTH HECIIOKHBIE BBIBOJIbL, HAXOAUTh aPTyMEHTHI,
MOATBEPKIAIOLIIE BBIBOJ; YMETh CUCTEMAaTU3UPOBATh MOTy4YEHHbIE 3HAHUS,
000011aTh HX.
48/14 KonTpoabHasi padora no reme: CucreMaTH3UpPOBATh U 06001ATH 3HAHUS 110 TEME; CTPOUTH COOOIIECHUS B 1. 34.
«HA3MeHeHusl, POUCXOISIIIHE C YCTHOH M IMCbMEHHOM (hopMe; MPUMEHATD MOTy4YCHHbIC 3HAHUS IS
BellleCTBAMMY. 00BSICHEHUS BBITIOJIHAEMBIX 3aJJaHNH; BHINOJIHATH TECTOBBIC 33/1aHUS IIEPBOTO
ypoBHsI; (GOPMYJHPOBATH IIPOCTHIE BEIBO/IbI, HAXOAUTh APTYMEHTHI,
MOATBEPKIAIOIINE BEIBOI; BHIMOJIHATH TECTOBBIC 33/IaHIS IEPBOTO YPOBHS
0 IPOWIEHHON TEME.
Paznen 6. PacrBopenue. PacTBopbl. Peakiiuu HOHHOTO 00MeHA M OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakun (18
4acoB).
49/1 AHxanus KOHTpOJ'ILHOfI pa60TBI. PackpbIiBaTh CMbICJ HOHATHII: pacTBOP, THAPATHI, IPOLIECC PACTBOPEHUS; 1I1. 35.

PactBopenue. PactBopuMocTb
BEIIIECTB B BOJIE.

MO3HAKOMHUTBCH ¢ Qu3ndeckoil reopueit OctBanbaa, GU3NKO — XUMHIECKAOH
Teopuel pactBopenus Meneneena;

pa3nan4aTh pa30aBieHHbIC U KOHIIEHTPUPOBAHHBIE PACTBOPHI, HACBIIICHHBIE,
HEHACHIIEHHBIE U TEPECHILEHHBIE PACTBOPHL.




50/2

DnexTponnuTuiecKast
M CCOLMALUS.

PacprmaTl, CMbBICJI MOHATHIA: (OQJICKTPOJIUTHI», KHEIJICKTPOJIUTHI»,
OQJICKTPOJIUTUUCCKAA AUCCOLUALIUA», KUOH», KKATUOH», «KaHUOH»,
MO3HAKOMHUTBLCHA C MCXaHU3MOM Ipo1ecca BHCKTpOHHTH‘IeCKOﬁ
Jucconuanvu; pa3jainiarb: CUJIbHBIC U cnadbie OJICKTPOJIUTHI; MIOHUMATD
CTCIICHb JHUCCOLHAIINH, €€ XAMAYECKUN CMBICIL.

IT. 36.

51/3

OcCHOBHBIE OJIOKEHUS TEOPUU
3JIEKTPOJIUTUYECKON
JHMCCOIUALINH.

AHaJII/I3I/lpOBaTb OCHOBHBIC ITOJIOXKCHUA BHeKTPOHHTI/I‘{eCKOI‘/‘I JUCCOoO A,
KJIaCCI/I(l)I/IIII/IpOBaTb HOHBI HA MPOCTHIC U CIIOKHBIC, HAa KATUOHBI 1 aHUOHBI;
COCTaBJIATH YPABHCHUS BHCKTPOHI/ITH‘IeCKOﬁ JUCCOHaIy KUCJIOT,
HICJIO‘-ICI\/'I, coneﬁ; COOTHOCHUTB PE3YJIbTAT C IIOCTABJICHHBIMU LEIAMA
N3Yy4YCHUS TCMBbI.

52/4

HonHbIe ypaBHEHHS.

OO0BSACHATH CYITHOCTD MPOIECCa SJEKTPOTUTUIECKON TUCCOLMAIINHT U PeaKIINi
OHHOI'0 OOMEHA;

aHAJIM3UPOBATH HOHHBIC YPABHEHHS PEaKinil, peakiny HeWTpaTn3alui, MeXaHU3M
peakLuii MOHHOTo oOMeHa JIJIsl CIydaeB, Kor/ia 00pa3yercsi 0caJoK, BBIIENSETCS ra3
1 00pa3yeTcs BOJa; COCTABJATH TOJHBIC U COKPAIIICHHBIC HOHHBIC YPAaBHCHHS
peakiu 00OMeHa; Ha0JIWAATh ClIy4yan, KOTa Peakilid HOHHOTO 0OMEHa HE HMEIOT
CMBICIT.

IT. 38.

IV yerBepTH

53/5

Kucnotsl, ux xnaccuduxanus u
CBOWCTBA.

XapaKTepnaoBaTL XAMHYCCKHE CBOMCTBA KUCIOT C TOUKHU 3pCHUA TOpHUHU
3J'IeKTpOJ'II/ITI/I'-IeCKOI‘/'I JUCCOoaIuu,

3HATb Ka4Y€CTBCHHBIC PCAKIIMU HAa KUCJIOTBI U pC€aKIUK, MOATBECPKAAIOIINE X
CHGI_[I/I(i)I/I‘IGCKI/Ie CBOI\/‘ICTBa;

COOTHOCHUTD PE3YJIbTAT C IMMOCTABJICHHBIMU LEIAMU U3YUCHUSA TEMBI,

PaMOTHO 00PAIATHCSA C BEIIECTBAMH B MOBCEAHEBHOM )KU3HU.

I1. 39.

54/6

OcHoBaHusl, uX Kiaccupukauus u
CBOMCTBA.

XapaKTepu3oBaTbh XUMHUYCCKUC CBOMCTBA OCHOBaHHﬁ;

KJIaCCPI(l)I/lHI/IpOBaTb OCHOBAHUS 11O KUCJIOTHOCTU U paCTBOPHUMOCTH;

3HATb PCAKIWHU Pa3JIOKEHUA HEPACTBOPUMBIX OCHOBaHUH U peaKkiuu ¢ KUCIOTHBIMHA
OKCHnagaMu H.ICJ'IO‘-ICI‘/'I;

rpaMOTHO OﬁpﬂmaTLCﬂ C BCIICCTBAMU B HOBCGI[H@BHOﬁ KU3HU; YMETh
Ha3bIBAaTh OCHOBAHUS Pa3INIYHBIX MCTAJJIOB.

I1. 40.

55/7

Oxkcuipl, uX KIaccupuKamus u
CBOWCTBA.

KnaccnpuuupoBath okcnabl Ha cojieo0pa3ylomue U Hecosieo0pas3ylomue, OKCHIbI
KHCJIOTHBIE, OCHOBHBIE U IIEPEXO0/IHBIE;

rpamMoOTHO OﬁpalllaTbCﬂ C BCIICCTBAMU B HOBCGﬂHeBHOﬁ JKU3HH, HA3bIBATh
OKCHUIbI U COCTABJIATH (bOpMyJ'IBI OKCHIO0B, UCXOOA U3 UX HAa3BAHHUA.

I1. 41.




56/8 COJII/I, X KJIaCCI/I(bI/IKaLII/ISI u XapakTepu3oBaTh CBOICTBA COJIEH, C TOUKU 3PEHUSI TEOPUHU DIIEKTPOTUTHUECKON 1. 42.
CBOMCTBA. Auccouuarin;
TPaMOTHO 00PALIATHCS C BELIECTBAMU B [TOBCETHEBHOW )KN3HU; 3HATH
NMPaBUJIa HOMEHKJIATYPHI COJICH COOTBETCTBYIOIINX KUCIIOT.
57/9 TeneTnueckast CBS3b MEXKITY PackpbIBaTh CMBICJ FEHETUYECKOM CBA3M MEXAY KI1acCaMU HEOPTAHUYECKUX 1. 43.
KJIACCAMH HEOPraHUYECKHX COCMHCHMUH; )
COC/TUHCHHI, OCYIIeCTBJIATH [IETTOYKH TEHETHIECKOHN CBS3U 10 METAJIaM U HeE/[eTannaM; )
COCTABJISATh XMMUUECKHE YPABHEHHUS B COOTBETCTBHH C LIETIOYKOH 10 TeHETHIECKON
CBSI3U.
58/10 Hucrpykrax no Th. IponoykuTs y4uuThesd padoTaTh cC  1a0OPaTOpHBIM  OOOPYHOBaHHUEM U I1. 37, 38.
IpaxTuyeckas paéora Ne 6. HarpeBaTeIbHBIMHU IPUOOpPaMHu B COOTBETCTBUH C npaBuiiamu Th;
IUIAHUPOBATH BMECTE C YUUTETIEM CBOU JCHCTBHS B COOTBETCTBHU C
«MoHHbIE peakuumn». N N .
MIOCTaBJICEHHOH 3a/1auell ¥ YCIOBHSMU €€ pean3alu; onpeaeasaTh IeTd U 3a1a4u
HCCIIEI0BATEIbCKON NEATEIbHOCTH; HAXOAMTD B TEKCTE yueOHNKA HH(POPMALIHIIO
00 3Tanax paboTsl; padoTaTh B rpyIIe;
Ha0./110/1aTh 32 CBOIICTBAMHU BELIECTB U NPOUCXOAAIINX C HUMHU SIBICHHH;
COCTABJATh MOJICKYISIpDHBIE W WOHHBIE XHMHYECKHE YyPABHEHHS;
(opmyMpoOBaTH BBIBO/BI TI0 PE3yJIbTaTaM NPOBEIEHHOTO SKCIIEPUMEHTA.
59/11 Hucrpykrax no Th. [pomoxutres yuyuThesi padoraTh ¢ JTa0OpaTOpPHEIM  00OpYIOBaHHWEM U I1. 39-42.

IIpakTnuyeckas padora Ne 7.
«YCJI0BHA TeUeHUS
XHMUYECKHX PeaKUnil Mexay
pacTBOpPaMHM 3J1eKTPOJIHUTOB /10
KOHIIA».

HarpeBaTeIbHBIMU IPUOOPaMH B COOTBETCTBHUH C IpaBuiamu Th;

TJIAHMPOBATH BMECTE C YYHUTEIIEM CBOM JACHCTBHUS B COOTBETCTBHH C
MIOCTaBIICHHOM 3a/1adell M YCIIOBHAMHU €€ pean3alii; ONpeaeasiTh LSl U 33/1a91
HCCIIeIOBATENBCKOM ACSATEIILHOCTH; HAXOAUTD B TEKCTe ydeOHNKA HH(POPMALIUIO
00 3Tamax paboTsl; padoTaTh B rpyIIe;

TMOHUMATB 110 XMMUUYECKOH peakiiu, KOrJa oHa UAET 10 KOHIIA M KOT'la OHA He
MPOUCXOJTUT;

NOBTOPUTH HOHHbIE YPAaBHEHUsI peaKlMii, MEXaHU3M peaKLUii HOHHOTO 0OMeHa J1JIst
Clly4aeB, KOrJa o0pasyeTcs 0CafoK, BbLIesIeTcs ra3 U 00pa3yeTcst BOJa;
NMO3HAKOMHUTHCS C YCIOBUSIMH T€UEHHS PeakIii HOHHOTO OOMeHa;

Pa3aMYaTh KaTHOHBI U aHHOHBI. HA0II0AATh 32 CBOWCTBAMH BEIIECTB U
MMPOUCXOAAIUX C HUMHU ﬂBHeHHﬁ;

(opmyspoBaTh BEIBOBI 110 PE3yNIbTATaM MPOBEIEHHOTO SKCIIEPUMEHTA.




60/12 Hucrpykrax no Th. MpoaomkuTh yuuThesi padorarh C  JlabopaTOpHBIM  00OpyJOBaHHWEM U 11. 40-42.
IpakTHyeckas pabora Ne 8. HarpeBaTeJIbHBIMHU IPUOOpaMU B COOTBETCTBUHM ¢ npaBunamu Th;
«CBOCTBA KHCIOT, OCHOBAHMIA, HJIaHI/IE)OBaT]) BMECTE c"quTeneM CBOH JIEHCTBHA B COOTBETCTBUU C NOCTABJIEHHON
. 3a/a4ell U yCIOBHSAMU €€ pealnn3alny;
OKCHIOB M COTCMD. HAXOJUTH B TeKCTe yueOHNKA HHPOPMALUIO 00 dTarmax padoTsr;
JeMOHCTPHPOBATH XUMHUECKUE CBOMCTBA KUCIIOT, COJIEH M OCHOBaHUH IO
XMMHYECKOHN PEAKINHY, KOT/Ia OHA MIET A0 KOHIA U KOTJa OHA He
MIPOUCXOUT; MO3HAKOMHUTLCS C YCIOBHSIMU TEUCHHS PEaKLUH HOHHOTO
o0MeHa; pa3IM4aTh KaTHOHBI M aHUOHBL. HA0JII0AATh 33 CBOWCTBAMHU
BEHIECTB ¥ NPOUCXOIAIINX C HUMH SBJICHUH; OPMYJIMPOBATEH BBIBOJBI 110
pe3ynbTaTaM MpoBEAEHHOTO YKCIIEPUMEHTa; padoTaTh B IPyIIIIE.
61/13 OKHUCIUTETLHOBOCCTAHOBUTENLHEIE | PackpbiBaTh cMbica noHaTHsAM: OBP, BoccTaHOBUTENB, OKUCIUTENb, IPOIECCH I1. 25.
peaKIHL. OKHCIIEHHS U BOCCTAHOBIICHHS;
onpeaeasaTh OKUCIUTENIb U BOCCTAHOBHUTEIb; COCTABJIATh YPaBHCHUS
OKHCIIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN; H3YYHTh MEXaHU3M
JIEKTPOHHOTO OajaHca, Kak CPEACTBO pacCTaBICHHUs K03((UINCHTOB B
XUMHUYECKHUX PEaKIIUAX.
62/14 Hucrpykrax no Th. IIpono/kuTes y4YuThC padoTaTe cC  J1Ia0OpaTOpHBIM  OOOpPYIOBaHHEM U I1. 25.
IpakTuueckas padora Ne 9. HarpeBaTeIbHBIMHU PUOOpaMU B COOTBETCTBUH ¢ npaBunamu T5;
«Pellenne IKCIePIMEHTATBHBIX HJIaHl/IE)OBaTL BMECTE c“quTeneM CBOH JICHCTBHA B COOTBETCTBUU C NOCTABJIEHHON
3a7jayeil ¥ yCIOBUAMH €€ peaan3alii;
Janam. HAXOJMTh B TEKCTE yueOHMKa HHPOpMAIHUIO 00 3Tanax padboThl;
MOHUMATBH , YTO 3HAUUT IKCIIEPUMEHTANbHBIC 3a1a4H;
ONHCBHIBATh XMMUYECKUN SKCTIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO A3bIKA U
sI3bIKa XUMHH; (JOPMYJIHMPOBATH BEIBOJBI 10 PE3YIbTAaTaM MPOBEAEHHOTO
9KCIIEPUMEHTA.
63/15 O00011IeHNE U CUCTEMATH3AIUS IIpuMeHATH NOJIy4eHHbIE 3HAaHUS B COOTBETCTBUU C pelIaeMoii 3ajauei, II. 25.
3HaHuii 110 TeMe: «PacTBopeHue. PacKphIBaTh CMBICI BaKHEUIIUX U3YUEHHBIN ITOHATHIL,
Pacteopumocts. CBoiicTBa (opMyTHpPOBATH HECTOXKHBIE BHIBOJBI, HAXOAUTH apIYMEHTHI,
IIOJITBEPIKIAIOIINE BBIBOJI; YMETh CUCTEMATU3UPOBATH M0JIyYEHHbIE 3HAHUS,
PacTBOPOB 3JICKTPOJIUTOB). 0606IIATH HX.
64/16 [ToaroToBKa K KOHTPOIBHOU IIpuMeHsaTHL NOTy4YeHHBIC 3HAHKUSA B COOTBETCTBHHM C PEIIAEMOM 3a1auei, I1. 25.

pabore.

PacKpBIBATh CMBICI BKHEHIITNX U3yUECHHBIN TOHSTHIL,

¢opmynpoBaTh HECIIOKHBIE BBIBOJIbI, HAXOAUTH apTyYMEHTHI,
HOHTBGp)K}IaI-OH_H/Ie BBIBO/I, yMeTl) CI/ICTeMaTI/ISI/IpOBaTI) HOJ'IyquHBIe 3HaHU,
000011aTh UX.




65/17 | Arorosasi KOHTpOJILHAsI padoTa.

CucTeMaTH3UPOBATh U 06001ATH 3HAHUS 110 KYPCY HCOPTaHHUCCKOW XUMUH 8
KJacca;

CTPOMTBH COOOIIEHHUS B YCTHOM U MUCbMEHHOW (opMe; NPUMEHSITh
MOJTyYeHHBIC 3HAHUSI 151 OOBSICHEHHS BHITIOJIHACMBIX 33[aHU;

BBINOJIHATH TECTOBBIC 3a/JaHMUSI IEPBOTO YPOBHSI;

(opmyIMpoBaTh POCTHIC BBIBOIbI, HAXOAUTH APT'yYMEHTBHI, TIOATBEPIKIAI0IIHE
BBIBOJI;

IT. 25.

BBINOJIHATH TECTOBBIC 3a/JaHHS TICPBOTO YPOBHS 110 KyPCY HEOPTaHUIECKOW XUMUHU
8 xiacca.

66/18 | AHanu3 KOHTPOJILHOW PabOTHI.
Htoroselii ypok.

IToBTOpPUTH M 0000IMTH KITACCH(UKANNIO XUMHUIECKHIX JIEMEHTOB, CTPOCHHE X
aTOMOB, THIIBI XUMUYECKUX CBA3EH, XUMHIECKNE CBOWCTBAa HEKOTOPBIX BEIIECTB.

PesepBHoe Bpems — 2 yaca.

Hmozo 3a yueonwltit 200:

=  KoHTpPOJbHBIX padoT — 5
= JIpakTHuyeckux pador - 9
= JlaGopaTopHbIX onbITOB — 40




Kanenoapno-memamuueckoe nnianuposanue no xumuu, 9 Knacc
(2 uaca 6 neoenio, ecezo 68 uacos), YMK O.C. I'abpuenana, U.I'. Ocmpoymosa, C.A. Cnadkosa.

Neni/n

Tema

XapakTepucTHKA OCHOBHBIX BU/I0B /IeSITeJIbHOCTH Y4Yaluxcs (Ha
YPOBHe y4eOHBIX 1eiCTBHIl)

Jara

/3

| veTBepTH

Pa3nen 1. O6061enue 3Hanuii o kypcey 8 kiacca. XumMuueckue peakuu (5 yacos).

1/1

Beoanbiii uHcTpykTaxk mno Thb.
Knaccugukanuss HeopraHu4eckux
BEUIECTB U UX HOMEHKJIATypa.

Hpoaonxaror GopMmupoBaTh yMEHHUA:

3a1aBaTh BOIIPOCH], BCTYNATh B TUAJIOT; XapaKTEePH30BaTh OKCHIBL,

THAPOKCHU/IBI (OCHOBAHHMSI, aM(OTEPHBIE THIPOKCHIBI, KUCIOPOICOCPIKAIIE
KHCIIOTBI) U COJIH M0 TIaHY: COCTaB, CIIOCOOBI 00pa3oBaHMs Ha3BaHUH.
XapakTepHbIe CBOWCTBA U TIOyICHHUE;

KJIaCCH(MIIMPOBATH OKCHJIBI, TUAPOKCHIBI (OCHOBaHMS, aM(OTEpHbIE THAPOKCHUIBI,
KHCJIOPOJICOIEPIKAIIIE KUCIOTHI) U COJIH IO PA3TUIHBIM IIpU3HAKAM;
MOATBEPKAATH XapaKTEPUCTUKY OTACIHHBIX IPEICTABUTEIICH KITaCCOB
HECOPraHNYCCKNX BCIIECCTB YPABHCHUAMU COOTBETCTBYIOLINX peaKuHﬁ;
PACKPBIBATH TCHETHYECKYIO CBS3b MEXKY KIIaCCAMH HEOPTaHHICCKIX COSTUHCHUN

2,3/2,3

Knaccudukanms XUMHYECKUX
peaxIuii Mo pa3HbIM OCHOBAHUSIM.

PackpbIBaTh CMBICJ MOHATUSAM: XUMHUECKAsl PEaKIIMsl, PEaKLUH — COSJANHEHUS,
pasiokeHust, 0OMEHa, 3aMEIeHNs, PEaK[UU HeHTpaIu3auu, 3K30- 1
IHIOTEPMHUYECKHUE PEaKIHH, peakun oOpaTuMble 1 HeoOpaTuMble peakuun, OBP,
TOMOT'CHHBIC H TeTePOreHHBIC PEaKLMH, KaTATUTHYSCKUE H HEKATATUTHICCKUE
peakLuu, TerIoBol 3 HeKT XUMHYECKOH peakiny;

XapaKTepHu30BaTh XUMHYECKIE PEAKIMH 110 Pa3HBIM ITPU3HAKAM;

COCTaBJSATH MOJICKYJISIDHBIE, TIOJIHBIE M COKPAIIEHHBIE HOHHBIC YPaBHEHHS;
onpeaeasiTh OKUCIUTENb U BOCCTAHOBHUTEIb, TIPOLIECCH OKUCIICHUS U
BOCCTAaHOBJICHUSI;

Ha0II01aTh ¥ ONMMCHIBATH PEAKIMU MEX/y BELIECTBAMH C IOMOIIBIO €CTECTBEHHOTO
(pycckoro s3bIKa) U SI3bIKa XUMHUH.




4/4

[ToHsiTHE O CKOPOCTH XUMHYECKUX
peaKuui.

JaBaTh onpenieneHne MOHATHIO CKOPOCTh XUMHUECKOHN peaKinm;

O00BSICHATH C IIPUBEICHAEM NIPHMEPOB BIUSHUSI HEKOTOPHIX (PaKTOPOB HA CKOPOCTH
XUMUYECKUX PEaKLIUii;

HA0JII0aTh M ONMCHIBATH PEAKIINH MEXTY BEIIECTBAMU C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOT0) SI3bIKa U SI3bIKa XUMUH;

NPOBOANTH ONBITH, MOATBEPKAAOIINE 3aBUCHUMOCTb CKOPOCTH XHUMHUUECKOH
PEaKIiy OT Pa3IMIHbBIX (PAaKTOPOB.

IT. 3.

5/5

Bxoanasi koHTpoJIbHAA padoTa.

CucTeMaTH3upPOBATH U 00001ATH 3HAHUS 110 TEME; CTPOUTH COOOIICHUS

B YCTHOW ¥ IUCBMEHHOH (hopMe; MPUMEHSITH TT0JIy4eHHbIe 3HAHUS JUIs
00BSCHEHUS BHITIOIHAEMBIX 33a]JaHNUIT; BBIMOJHATH TECTOBBIC 3a1aHH

MIEPBOTO YPOBHS;

(opMyIHPOBATH IIPOCTHIC BEIBOJBI, HAXOAUTH aPTYMEHTEI, TOATBEPIKAAIOLIHE
BBIBOJI;

CaMOCTOSITEILHO MPUMEHSITh 3HAHUS, TOJyYEHHBIE IPU U3YYEHUH TEMBI, IPH
BBIMOJTHEHHUH JIAOOPATOPHBIX PabOT.

IT. 3.

Pa3znen 1. Xumnuyeckue peakuuu B pactsopax. (10 yacos).

6/1

AHaim3 KOHTPOJIBHON paboTHI.

3J'I€KTpOJ'II/ITI/I‘I€CKa$I JUCCOoIuaIus.

«NEKTPOTUTHUYECKAS TUCCOIUAIIHS, KHOHY», KKATUOHY, KAHUOHY;
O00BSICHATH CYIIHOCTH MPOLECCA AICKTPOIUTHYCCKON TUCCOUALINN H
peakiuii HOHHOTO OOMEHa; Pa3JIMYaTh: CHIbHBIC U C1a0bIC 3JICKTPOJIHUTHI,
MOHUMATH CTENICHb JUCCOIUAINH, €€ XUMUIECKUI CMBICIL.

PaCKpLIBaTL CMBbICJI MOHATHIA: «BJIICKTPOJIUTELI», «HEDJICKTPOJIUTBD?,

IT. 4.

712

OcHOBHBIE TIOJIOKEHUS TEOPUH
JNEKTPOIUTUYECKOHN JUCCOLUAIIUH

(T3/0).

AHaJ’Il/I3I/lp0BaTb OCHOBHBIC ITOJIOXKCHUA 3J'ICKTpOJ'II/ITI/I‘16CKOI‘/’I JHUCCO AU,
K.]'IaCCI(l(l)I/l].ll/lpOBaTb HOHBI Ha IPOCTBIC U CJIIOKHBIC, KATUOHBI U aHUOHBI;
XapaKTepu3oBaTb MEXaHU3M peaKuHﬁ JUCcoranvu JJjisd CUJIIbHBIX U clabbIX
JJICKTPOJIUTOB, KUCJIOT, coJieh u IHCHO‘IGﬁ 1 UX BOAHBIX PACTBOPOB.

I. 5.

8/3

XUMHYECKHE CBOMCTBA KUCIOT KaK
AIEKTPOJIUTOB.

I/I3y‘lI/ITb XHMHYECKHE CBOMCTBA KHUCIIOT C TOYKH 3pEHUA TOpUU SHCKT‘pOHHTI/I‘IGCKOﬁ
JUCCOoO A,

MPOBOJIUTDH PCAKIINH, ITOATBEPKIAAOIINE KayeCTBEHHBIM COCTaB KHCJIOT,
COCTABJIATH IIOJIHBIE W COKpPAIICHHBIC HWOHHBIC YPaBHCHUA pPEaKIUU 06MCHa;

onpeaeJsiTb BO3MOXHOCTH IIPOTCKAHUA peaKHI/Iﬁ HOHHOTI'O O6MeHa; BBIIIOJIHATH
BajaHus Mo 06pasily, 3apaHee MPUTOTOBICHHOMY YUHTEIEM.

IT. 6.

9/4

XUMHYECKHE CBOMCTBA KUCIOT KaK
AIEKTPOIIUTOB.

XapaKTepntaTb XUMHYECKHE CBOMCTBA KHCJIOT C TOUKHU 3pC€HUA TOPUU
3HeKTpOHI/ITI/I‘IeCKOﬁ JAUCCO AU,

MPOBOAUTH PCAKMH, MOATBEPKAAOIINEC Ka4eCTBCHHBIM COCTaB KHUCJIOT,
COCTABJIATH ITOJIHBIC 1 COKPAIICHHBIC HOHHBIC YPAaBHCHUA PCAKIINA O6MeHa;

OorpeaeJasaTh BO3MOKHOCTH ITPOTCKAHUA peaKHI/Iﬁ HOHHOTO OOMEHa.

IT. 6.
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XMMHYECKHE CBOMCTBAa OCHOBAHUN
KakK 3JIEKTPOJIUTOB.

XapakTepu30BaTh XUMHYECKIX CBOMCTB OCHOBAaHUH, KIacCH(UKAIIIIO OCHOBAHUN
10 KUCJIOTHOCTH U PaCTBOPHMOCTH;

00BACHATH PEAKINH PA3I0KEHHUS HEPACTBOPUMBIX OCHOBAHUH U PEaKIINU

C KHCJIOTHBIMH OKCHIAMH LIETI0YeH; HA3bIBATh OCHOBAHMS PA3INIHBIX

METaJIIOB,;

NMPOBOMTH PEAKIINH, TTOITBEPIKIAIONINE KAU€CTBEHHBIN COCTaB HEPACTBOPUMBIX
DCHOBAHUH H IIEJIOYCH;

COCTABJIATH TIOJIHBIC W COKPAIICHHBIE HWOHHBIE YpPaBHEHHA PEaKIUHA O6M€Ha;
OoIpeaeJaTh BOSMOXHOCTD ITPOTCKAHUA pCaKL[I/Iﬁ HOHHOI'0 OOMEHa.

11/6

XUMHYECKHE CBOMCTBA COJIEN KaK
AIEKTPOJIUTOB.

Xapakrepu3oBaTh CBOMCTBA COJIEH, C TOUKU 3PEHUS] TEOPUU JIEKTPOIUTHUECKON
JIVICCOLTMAITNM;

Ha3bIBATh COJIM COOTBETCTBYIOIINX KUCIIOT;

COCTABJIATH MOJIHBIE U COKPAILEHHbIE HOHHBIE YPaBHEHHS pPeaKkiui 0OMeHa;

NMPOBOAMTH PEAKIMH, TOJITBEPIKIAIOLINE KAU€CTBEHHBIM COCTaB KUCIIOT;
pIIpeAeasiTh BO3MOXHOCTh IPOTEKAHUS peaKInii MOHHOTO OOMEHa; BBHIMOJIHATH
BaJaHMA 110 00pas3ily, 3apaHee MPUTOTOBJICHHOMY YYHUTENIEeM.  MOHHUMATh
CYIIHOCTh COKpPAUIEHHBIX HOHHBIX YpPaBHEHUH.

I1. 8.

12/7

[TonsiTre o ruApOIIN3€E COJIEH.

YcraHaBauBaTh 3aBUCHMOCTh MEX/Y COCTABOM COJIM U XapaKTepoM €€ THApOIIn3a,;
RHATHSHPOBATE CPE]ly PACTEOPA CONM € IOMOILBIO HHIMKATOPOB;

IT. 9.

BBISIBJISAITh NPU3HAKY, CBUAETENHCTBYIONINE O MPOTEKAHUH XMMHUYECKOI peakiiu
BBLINOJTHEHUH XHMUYECKOTO OIBITA; MPOrHO3UPOBATH THII THIPOJIN3a COJIM HA OCHOBE
aHanmM3a e€ HopMyIIBL.




13/8

HNucrpykrax no Th.
IIpakTnyeckas padora Nel.
«PereHue IKCNepUMEHTATbHBIX
3a/a4 o Teme
«DNeKTPOTUTHYECKOI
AUCCOLMALIMI.

IpoaoaKUTh YUYUTHCS PadoTaTh ¢ JT1abopaTOpHBIM 000PYAOBaHUEM U
HarpeBaTeIbHBIMHU Ipudopamu;

cOOJII0AATH TIPABIJIAMH TEXHUKHU 0€30MIacHOCTH;

ONMMCBHIBATH XUMHYECKHI SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO)
SI3BIKA ¥ SA3BIKA XUMHH;

IUIAHUPOBATH BMECTE C YUYUTEIIEM CBOH JICHCTBHS B COOTBETCTBHH C MTOCTaBICHHON
3amaveil ¥ yCIOBHAMH €€ pean3alny;

HAXOIUTh B TEKCTE yueOHMKA MH(POpMAaIio 06 yTanax padoTer, GopMyJIHPOBATH
BBIBOJIBI IT0 pe3yIbTaTaM IPOBEAEHHOTO HKCIICPUMEHTA; OPraHU30BaTh yueOHOE
B3aUMOJEICTBHUE B TPYIIIE.

NPOBOIUTH XMMHUUECKHE ONBITHI IO TeMe «DJIEKTPOIIUTHYECKAs AUCCOLHALIS» H
COCTABJISATH YPaBHEHHS PEaKlni, XapaKTepU3YIOIINX XUMHYECKUE CBOCTBA
Pa3HBIX COSAMHEHMUIT; MOJCKYIIIPHBIC, TTOTHBIC U COKPAIEHHBIC HOHHBIC
YpaBHEHHS PEAKIUN C YIaCTHEM DJICKTPOIUTOB; HAYYHThCS PEIIaTh

9KCIEPUMEHTAIBHBIC 331a491; HA0II0aTh M OMUCHIBATh XUMUYECKUH
9KCIIEPUMEHT.

IT. 6-8.

14/9

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH I10 TeMe «XHUMHYECKHE
peaxiuu B pacTBopax
DIIEKTPOJIUTOBY.

IIpuMeHsTh NOTy4YEHHBIE 3HAHUS B COOTBETCTBUU C pEIIaeMON 3a1auel,
PacKpbIBATh CMBICII BAXKHEHIIUX U3YYCHHBIN IOHATUH;

(¢opmyupoBaTh HECIOXKHBIE BBIBOABI, HAXOJUTH ApIYMEHTBI, TOATBEPKAAIOLIUE
BBIBOJL;

yMeThb CUCTEMAaTH3UPOBATh MOJYICHHBIE 3HAHUS, 00001IaTh UX;

COCTABJISAThL YPABHEHUS PEAKLUH, XapaKTEPU3YOIINX XUMUYECKUE CBONCTBA
KHCJIOT, COJIEH U OCHOBaHMH; YpaBHEHMSI JIEKTPOIUTUUECKON AUCCOLUALINY;
MOJIEKYJISIPHBIE, TTOJIHBIE ¥ COKPAILEHHBIE HOHHBIE YPABHEHUS PEAKIIMI C y4acTHEM
JIIEKTPOJIUTOB.

IT. 4-9.

15/10

KonTpouabnasi pabora no teme
«XHMHYeCKHE PeaKIuH B
PaCTBOPAX JIEKTPOJIHUTOBY.

CucreMaTu3upoBaTh H 000011ATh 3HAHMS 110 TEME; CTPOUTH COOOIICHNUS

B YCTHOW ¥ IUCBMEHHOH (hopMe; MPUMEHSATH TT0JIy4eHHbIe 3HAHUS JUTs
00BSCHEHUS BHITIOIHAEMBIX 33]JaHNUI; BBIMOJHATH TECTOBBIC 331aHH

MIEPBOTO YPOBHS,

¢opMyIHpOBATH IPOCTHIE BHIBOJIBI, HAXOANUTH aPTyMEHTHI, ITOITBEP K IAI0IIHE
BBIBOJI;

€CaMOCTOSATEJbHO IPUMEHATDH 3HaHWs, [I0JIy4E€HHBIC [IPU U3YYECHUU TEMBI,
IIPY BBHITTOJTHEHUH JIA00PATOPHBIX PabOT; BHIMOJIHATH TECTOBBIC 3a/IaHUS
IIEPBOTO YPOBHS 10 NIPOHJIEHHON TEMeE.

I1.4-9.

Pasnen 3. HemeTasuibl M uX coequHeHns. (25 yacos).

16/1

AHaM3 KOHTPOJIBHON paboTHI.
OOGm1as XxapakTepucTuKa

PaCKleBaTL CMBICJI TIOHSITHIA : HEMETAJIIBI, TAJIOTCHBI, AJIJTIOTPOITHBIC
BHIONU3MCHCHMUA,
XapaKTepU30BATb XUMHUYCCKUE DJICMCHTBI-HEMETAJLJIBI: CTPOCHHUE, (1)I/I3I/I‘I€CKI/I€ u

IT. 10.




HEMCTAJIJIOB.

XHUMHYECKHE CBOMCTBA HEMETAILIOB;

COCTABJISATh HA3BaHMS COCANHEHNI HEMETAIUIOB MO (GopMyIIe U UX (POPMYIIBI IO
Ha3BaHUIO;

00BSICHAITH 3aBUCUMOCTb CBOMCTB (MJIM MPECKa3bIBATh CBOMCTBA) XUMHUUECKUX
AIIEMEHTOB-HeMeTauoB oT ronokerus [ICXD J[.1. MenneneeBa; ycTaHABINBATH
MPUYHUHHO-CJICICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMHUIECKOH CBS3BIO,
TUIIOM KPUCTAJUIMYECKOHN PeIIETKH HEMETAJUIOB U UX COSIUHEHUH, UX
(hU3MIEeCKUMHU CBOIICTBaMHU.

Il yeTBepTH

17/2

OO11ast XapakTepUCTHKA JIEMEHTOB
VIIA-rpynnsl — rajJloreHoB.

XapakTepu3oBaTh CTpOCHHE, (PU3NYECKUEC M XUMHUIECKUE CBOHCTBA, MONYyYCHHE U
TPUMEHEHHE TaJIOT€HOB B IIaHE O0IIEro, 0COOCHHOTO U €IMHUYHOTO;

00BSICHATH (PM3MYECKUI CMBICIT aTOMHOTO (IIOPSIIKOBOI'0) HOMEpa rajoreHa;

00BSICHATH 3aBUCHUMOCTh CBOWCTB (WJIM NPe/ICKa3bIBaTh CBOWCTBA) T'aJIOTEHOB OT

nonoxxerus IICXD JI.1. Menneneesa;

COCTABJSATH YPABHEHUS PEAKIINH, XapaKTePU3YIOIINX XUMUYECKUE CBONCTBA
rajoreHoB;

BBINOJHATDH PACYETHI IO XUMIYECKUM (PopMyiaM U YpaBHEHHUSAM PeaKIuii ¢

Y4aCTUEM T'aJIOTCHOB;
Hay‘-ll/ITbCﬂ XapaKTCpU30BaTh MMOJYYCHHUEC I'aJIOTCHOB B

MNPOMBIIIIICHHOCTH 3JICKTPOJIU30M PACIIIIaBOB U paCTBOPOB COJ'IGI71;
XapaKTepu3oBaThb OHOJIOrMYECKOE 3HAaUCHHE raJIOTCHOB,;

COCTABJIATH YPaBHEHHS PEaKIUil, XapaKTEPHU3YIOLINX CIIOCOOBI OTy4YEeHUS
TaJlOreHOB B POMBIIUIEHHOCTH U B 1aOOPaTOPHHU.

IT. 11.

18/3

CoennHeHne rajJoreHos.

XapakTepu3zoBaTh CTpOCHHE, PU3NIECKUE U XUMUYECKHE CBOMCTBA COCTUHEHUIMA
rajoreHoB;

COCTABJISATH Ha3BaHUS COCTUHCHUN TraJIOTEHOB MO (OpMYIIe ¥ UX (POPMYIIEI IO
Ha3BaHMIO;

00BSICHATH 3aBUCHMOCTH CBOWCTB (MM MPEJICKA3bIBATh CBOMCTBA) COSIMHEHUN
rajoreHoB oT nojoxenus [ICXD JI.1. Menneneena,

COCTABJIATH YPAaBHEHUs pPEakUui, XapaKTepU3YIOIINX XUMUYECKUE CBOMNCTBA
COE/IMHEHUH rajoreHoB;

BBINOJHATH PACUYETHI IO XUMHYECKUM (HOpMyJIaM M YpaBHEHISIM PEaKInii ¢
Y4aCTHEM COECJUHEHUM I'aJIOTE€HOB.

I1. 12.
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Hucrpykrax no Th.
IIpakTyeckas padora Ne2.
«H3y4yeHne CBOMCTB COISTHOM
KHCJI0TBD).

IpoaoaKUTh YUYUTHCS PadoTaTh ¢ JT1abopaTOpHBIM 000PYAOBaHUEM U
HarpeBaTeIbHBIMH PUOOPAMHU;

COOJTIIATH NIPABIIIAMU TEXHUKU 0€30MacHOCTH;

MIJIAHKPOBATH BMECTE C YYUTEIEM CBOH JICHCTBHUSI B COOTBETCTBUU C MOCTABICHHON
3ajaucii ¥ yCIOBUAMHE €€ peau3alui;

HAXOIUTH B TCKCTE yucOHMKA HH(popMaIHio 00 3Tanax padboThl; OPraHu30BaTh
yueOHOE B3aUMOICHCTBHUE B TPYIIIIE;

HAYYUTHCS YKCIICPUMEHTAJIBHO UCCIIEA0BATh CBOMCTBA CONSIHON KHUCIIOTHI U €€
COJICH, pelIaTh SKCICPUMEHTAIBHBIC 3a1a4uu M0 TeMe «CoJsTHas KHCIOTay;

IT. 1112.

Ha0JI101aTh 32 CBOWCTBAMU COJISTHON KHCIIOTHI U SIBJICHUSAMHU, IPOUCXOSIINX C HEIO;
JI0Ka3bIBATh KQUECTBCHHBIM COCTAB COJISTHOM KUCJIOTHI;

ONHUCHIBATH XMMUYECKHH SKCIIEPHUMEHT C MIOMOIIBIO €ECTECTBEHHOTO
(pycckoro) s3bIKa | sI3bIKa XUMUH; OPMYJIMPOBATH BHIBOAKI 10 PE3YJIbTaTaM
IIPOBEJEHHOIO YKCIIEPUMEHTA.

20/5

OO0m1as xapakTepuCTUKa HJIEMEHTOB
VIA-rpynmnsl — xanskoreHos. Cepa.

JaBaThb 00mIyI0 XapaKTEPUCTUKY aTOMOB, IIPOCTBIX BEIIECTB M COCAMHCHIH
XaIIbKOT€HOB B 3aBUCUMOCTH OT UX MOJIOXKEHUSI B IEPUOANUYECKON CUCTEME;
XapaKTepHU30BaTh CTPOCHHUE, AIUIOTPOTIHIO, (PU3MUECKIE U XMMUICCKHIE CBOHCTBA
cepsl, €€ NOJIy4€HUE U IIPUMEHEHHUE;

00BSICHATH 3aBUCHMOCTH CBOWCTB (WIIH MPEICKA3BIBATE CBOWCTBA) CEPBI OT
nonoxxerust IICXD JI.11. Mennerneesa;

COCTABJISATH YPABHEHUS PEAKIIHH, XapaKTePU3YIONINX XUMUYECKHE CBOMCTBA CEPHI;
YCTAaHABJIMBATH MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX/y CTPOSHUEM aToMa,
XUMHYECKOH CBSI3BI0, THUTIOM KPUCTAIUTMICCKOH PEIIETKU cephl, €€ GU3NICCKUMU U
XUMHUYECKHUMH CBOMCTBAMU;

BBINOJIHATH PACYETHI IO XUMHUECKUM (hOpMysiaM U YpaBHEHHUSIM PEeaKLuii ¢
Y9acTHEM CEpHlI.

IT. 13.

21/6

CepoBoaopo 1 CyIbQUIbI.

XapakTepu30BaTh C HCIOJIH30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3BIKA XUMUHU
COCTaB, q)HSPI‘{CCKI/IC U XUMHUYCCKHE CBOﬁCTBa, TMOJTYYCHUEC U IIPUMECHCHUEC
COEIMHEHUH Cephl B CTETICHU OKUCIICHHS -2; COCTABJISTH HA3BaHUS COCTMHEHUH
cepsl 10 GopMmyIte 1 uX GOpPMYJIBI 110 Ha3BaHUIO; HA3BIBATH COCIMHEHHUS CEPHI B
CTETIeHN OKHUCIICHUsI -2 110 OpMyJIe U COCTABJISATDH (OPMYJIBI 110 X Ha3BaHUIO;

y'CTaHaBJ'll/lBaTl) HpI/I‘II/IHHO-CHel]CTBeHHHC CBA3H MG)K)Iy XI/IMI/I‘{CCKOI\/’I CBA3BIO U
THUTIOM KPHCTAJUTHYECKON PEIIETKU B COCTMHCHUSAX CEPhI H (PU3NICCKAMU U
XUMHYCCKUMHU CBOMCTBAMH 3THUX COCIUHCHUM.

I1. 14.




2217

KI/ICJ'IOpO)IHBIC COCIMHCHUSA CCPLI.

3anucbIBaTh (OPMYIIBI OKCHIOB CEPBI, HA3bIBATh X, OIMCHIBATH CBOVCTBA Ha
OCHOBE 3HaHHUH O KUCIOTHBIX OKCHIAX; XapaKTePH30BaTh C NCIIOIb30BAaHUEM
pycckoro (pomHOTO) SI3BIKA U S3bIKAa XUMHH COCTAB, (PU3UIECKUEC H XUMUICCKHE
CBO¥CTBa pa30aBICHHON 1 KOHIICHTPUPOBAHHON CEPHOIT KHCIOTHI KaK 3JEKTPOJIHITA;
pa3auyaTh pa30aBICHHYIO  KOHLIECHTPUPOBAHHYIO KHCIOTHI U IPUMEHSATH
TpaBuiIa PabOTH C HUMH;

COCTABJISATH YPAaBHEHUS PEAKLUI, XapaKTEPU3YIOIINX XUMUYECKUE CBONCTBA CEPHOU
KHUCJIOTBI;

Ha0II01aTh W ONMCHIBATH XMMHUYECKHH DKCIICPUMEHT I10 paclOo3HABaHUIO
cynb(haTHOHOB;

BBINOJIHATH PACYEThI [0 XUMUUCCKUM (DOpMyIaM U YPaBHEHHUSAM PEaKIUid ¢
YYacCTHEM CEpPHOU KUCIOTHI.

IT. 15.

23/8

Hucrpykrax no Th.
IIpakTuyeckas padora Ne3.
«H3y4yeHne cBOCTB CepHOI
KHCJIO0TBD.

Ipoao/KUTH YUHTHCS PA6OTATh C 1a00PaTOPHBIM 000PYIOBaHHEM U
HarpeBaTelbHBIMHI IpUOOpaMu;

COOTI0IATH TIPABUIIAMH TEXHUKH 0€30MacHOCTH;

MJIAHUPOBATH BMECTE C YUUTENIEM CBOHU JICHCTBHS B COOTBETCTBHH C MMOCTABICHHON
3a/1aueil M yCIIOBUSIMH €€ peain3aliuy;

HAXOIUTH B TeKCTe yueOHMKA HH(popManHio 00 3Tamax paboTsr,

HAYYHTBCH KCIEPUMEHTAIILHO UCCIIIOBATh CBOMCTBA CEPHOI KUCIOTHI U e
CoJIeH; pelmaTh dKCIIepUMEHTaIbHbIE 3a1a4k 10 TeMe «CepHasi KHCIIOTa;
JA0KAa3bIBaTh KAYECTBEHHBIN COCTaB CEPHOM KUCIIOTHI;

HA0JII0AaTh 32 CBOWCTBAMY CEPHOW KHCIIOTHI H SIBICHUSAMH, IPOUCXOISIINX C
HEI0; ONMMCBIBATH XUMUYECKUI SKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOTO
(pycckoro) si3bIKa | sI3bIKa XUMUH; OPMYJIMPOBATH BBIBOJBI 110 pe3yJibTaTaM
MPOBEJAEHHOI0 HKCIIEPUMEHTA; OPraHU30BaTh yueOHOE B3aMMOICHCTBUE B
rpyIme.

IT. 13 -
15.

24/9

OO011ast XapakKTepUCTHKA JIEMEHTOB
VA-rpynmnsl. A30T.

JaBaTb 00IIyI0 XapaKTEePUCTUKY aTOMOB, TIPOCTHIX BEIIECTB U COSTMHEHNI
9JIEMEHTOB TIOATPYIIIEI a30Ta B 3aBUCUMOCTH OT WX MOJIOKEHUS B TIEPUOTHYECKOM
CUCTEME;

XapaKTepu30BaTh CTpOeHHE, GU3NIECKUE U XUMHUECKHE CBOMCTBA a30Ta, €ro
MOJIy4eHUE U PUMEHEHHE,

O00BSICHITH 3aBHCHMOCTD CBOWCTB (WM TIPEICKAa3bIBATh CBOMCTBA) a30Ta OT
nonoxkenus [ICXD JI.W. Menneneena;

COCTABJSATH YPAaBHEHUS PEAKIUH, XapaKTePU3YIONINX XUMUYIECKUE CBOHCTBA a30Ta;
BBINOJIHATH 33JIJaHus 110 00pasily, 3apaHee MPUTOTOBICHHOMY YUUTEIIEM;
BBINOJHATH PACUYETHI [0 XUMUYECKUM (HOPMYyJIaM U YPaBHCHHSIM PEaKIuii ¢
y4acTHEM a30Ta.

I1. 16.
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Ammuak. Com aMMOHHUSL.

XapakTepu3oBaTh COCTaB, PU3MYECKUE U XUMUYECKHE CBOIICTBA aMMHUaKa 1 Cojen
AMMOHUS, UX TIOJIy4CHUEM U IPUMEHEHHEM;

COCTABJSATh YPABHEHMS PEAKINH, XapaKTePHU3YIOINX XUMHUIECKHIE CBOMCTBA
aMMHaKa U coJielf aMMOHHS;

HA0JII0aTh M ONMCHIBATH XMMUYECKUIN SKCIIEPUMEHT 0 paClIO3HAaBaHHIO HOHOB
aMMOHNS;

BBINOJIHATH PAcU€Thl O XMMUYECKUM (POPMYJIaM M yPaBHEHHSIM PEAKLUi C
Y4acTHUEM COJIEH aMMOHMUSL.

IT. 17.

26/11

Hucrpykrax no Th.
IpakTnyeckasi padora Ne4.
«Ilonyyenue ammMmaka u
H3yYeHHe ero CBOMCTB».

IIpoao/kuThL Yy4uThCsl padoTaTh ¢ 1a00paTOPHEIM 000PYIOBAaHHEM 1
HarpeBaTeIbHBIMHI IPUOOpPaMu B COOTBETCTBHH € NpaBuiaMu Th;

MJIAHUPOBATH BMECTE C YYHUTEJIEM CBOM JICHCTBUS B COOTBETCTBUH C ITOCTaBJICHHON
3a/1a4eil U yCIIOBUSAMU €€ peanusaluy;

HAXO/MTh B TEKCTE y4eOHMKa HH(POPMaIHIO 00 3Tanax padoTsl; GopMyaMpoBaTh
BBIBOJIBI 110 PE3yJIbTAaTaM MPOBEAEHHOTO IKCIIEPHUMEHTa; HAYYHThCS
9KCIIEPUMEHTAIILHO MOJTy4aTh aMMHUaK, COOMPATh €ro U NCCIe0BaTh CBOWCTBA;

AOKa3bIBATh €TI0 HAJIMYUEC, PEIIATh SKCIIEPUMEHTAJIBHBIC 3a1a4U 110 TEME «AMMmuax

IT. 1617.

" COJIM aMMOHUSA»;

ONMCHIBATH XUMHUYECKHUH SKCIIEPUMEHT C IIOMOIILIO €CTECTBEHHOTO
(pycckoro) si3bIKa | sI36IKa XUMUH; GOPMYJIMPOBATH BHIBOAKI 10 PE3yJIbTaTaM
MIPOBEAEHHOTO SKCIIEPUMEHTA; OPraHU30BaTh yueOHOE B3aMOACHCTBHE B
TpymIe.

27,28/12,13

KI/ICJ'IOpO,Z[HBIe COCOAMHCHUA a30Ta.

3anuchIBaTh (HOPMYIIBI OKCHIIOB a30Ta, HA3bIBATH UX, ONMCHIBATH CBOWCTBA HA
OCHOBE 3HAaHUH 0 KHCIIOTHBIX OKCHJIAX;

XapaKTepPU30BaTh C HUCIOIH30BAHUEM PYCCKOTO (POIHOTO) SI3BIKA U S3bIKA XUMUU
cocTaB, (pU3NYEeCKHe U XMMUYECKHE CBOHCTBA pa30aBIeHHON 1 KOHIIEHTPHUPOBAHHOM
A30THOM KUCIIOTHI KaK 3JIEKTPOJIUTA;

COCTABJATH YPAaBHEHHS PEaKINi, XapaKTePHU3YIOIINX XUMHUYIECKHIE CBOHCTBA

A30THOM KUCIIOTHI KaK CUJIbHOTO OKHUCIIUTENS;

HA0JI0JaTh U ONHMCBIBATH XUMHUYECKUH OKCIEPUMEHT IO PACHO3HABAHUIO
HUTPATHOHOB;

NMPOBOIUTH OIIBITHI 110 MOJYYEHHIO, COOUPAHHIO U M3YYEHHIO XUMHUYECKHX CBOWCTB
Dyporo rasa;

BBINOJIHATH PACYETHI IO XUMUYECKUM (DOpMyJIaM U YpaBHEHHSIM PEaKInii ¢
y4acTHEM a30THOM KHCIIOTHIL.

IT. 18.
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®docdop u ero CoeTUHECHHS.

XapakTepu3zoBaTh CTpocHHE, GU3NISCKUE H XUMHUIECKHE CBOICTBa hochopa u ero
COCJIMHEHUH, ero MOJy4YCHHEe U IPUMCHCHHE;

COCTaBJATH Ha3BaHUs coenuHEeHUN Gocdopa mo hopmyse u ux GopMyIbl IO
Ha3BaHUIO;

00BSICHSITH 3aBUCHMOCTH CBOWCTB (WJIH MPENICKa3bIBaTh CBOUCTBA) ocopa oT
nonoxkenus [ICXD JI.M. Menneneena;

COCTABJISITh YPABHEHHS PEaKIINil, XapaKTePU3YIOIMX XUMHUYECKIE CBOMCTBA
dhocdopa u ero coeMHEHHUIA;

YCTAHABJIMBATh IPUYNHHO-CJIECTBEHHBIE CBSI3U MEX/y CTPOCHHEM aToMa,
XUMHYECKOH CBSI3BI0, TUTIOM KPHUCTAJUIMIECKOH peméTku pocdopa u ero
COEIMHEHUH, ero (GU3MYECKUMH U XMMUYECKHUMHU CBOMCTBAMY; BBHINOJIHATH
3amaHus 1Mo 00pasily, 3apaHee MPUTOTOBICHHOMY YUYHUTeIeM; Ha0J10AaTh 1
ONMCHIBATH XUMHYECKHI SKCTIEPUMEHT IO PacTIO3HABAHUIO (POC(ATHOHOB.

IT. 19.

30/15

OO011ast XapakTepUCTHKA JIEMEHTOB
IVA-rpynnel. Yruepon.

JaBaTh 00IIyI0 XapaKTePUCTUKY ATOMOB, IIPOCTHIX BEIIECTB W COCAMHEHHH
9JIEMEHTOB TOATPYIIIEl YIIIEPOAa B 3aBUCHMOCTH OT WX TOJOXCHUS B
MIEPUOTUIECKON CHCTEME;

XapaKTepHU30BaTh CTPOCHHUE, AIUIOTPOIIHIO, (PU3MUECKIE U XMMUICCKIE CBOHCTBA
yriepoja, ero MojlyuyeHue U MpuMeHEeHHe,;

00BSACHATH 3aBUCHMOCTh CBOMCTB (MJTH MPeICKa3bIBaTh CBOMCTBA) yIiepoaa OT
nonoxxerus IICXD JI.1. Menneneena,

COCTABJIATH YPABHCHUSA peaxumﬁ, XapaKTCPU3YyIOIMUX XUMHUYICCKHUEC CBOMCTBa

YII€epo/a; MIIEKTPOHHbIE yPaBHEHHUS IPOLECCOB OKUCIIEHUS-BOCCTAHOBIICHHS;
YCTAHABJIMBATh IPHYUHHO-CIIEICTBEHHBIE CBSI3U MEXKAY CTPOECHHEM aToMa,
XMMHUUYECKOH CBSI3bI0, TUIIOM KPUCTAJNINYECKON PEIIETKU aJJIOTPOIIHBIX
BUJIOM3MEHEHUH yriiepoja, ux (pU3NUeCKUMHU CBOHCTBAMM;

BBINOJIHATH PAcUEThl 10 XMMHUYECKUM (OPMYJIaM M YPaBHEHHUSIM PEAKIHH ¢
y4acTHEM CEpBIL.




31/16

Kucnoponueie coequuenus
yriepoja.

3anucbIBaTh (OPMYIIBI OKCHIIOB YTIIEPO/a, HA3BIBATh HX, OMUCHIBATH CBOIMCTBA Ha
OCHOBE 3HaHHMH O KUCIIOTHBIX OKCHIAX;

XapaKTepHU30BaTh C UCIIOJIb30BaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU
COCTaB, (pU3HMYECKHE U XMMHUYECKHE CBOICTBA, MOTyUYCHHE U IPUMEHEHNE OKCHIIOB
yriepona;

COCTABJSATh YPABHEHMS PEAKINH, XapaKTEPHU3YIOINX XUMHUIECKHIE CBOMCTBA
KHCIIOPOAHBIX COEANHEHUH yTIIepOo/ia; JIEKTPOHHBIC YPAaBHEHHS IPOLIECCOB
OKHCJICHHUSA-BOCCTAHOBJICHHS; YPAaBHEHUSI JICKTPOIUTHIECKON UCCOIMAIIIH;
MOJIEKYJISIPHBIC, TIOJIHBIE U COKpAIIEHHBIC HOHHBIC YPABHEHHUS PEAKIIUI C yJacTHEM
COCIMHEHUH yriiepoja Kak 3JIeKTPOJIUTOB;

HA0J1101aTh ¥ ONMCBHIBATH XUMHUYECKUI1 DKCIIEPUMEHT 10 PACIIO3HABAHHIO
kKapOOHaT-MOHOB;
NPOBOIUTH OIIBITHI 10 MOJTYYEHHIO, COOUPAHUIO M U3YUYEHHIO XUMUYECKUX CBOMCTB

YTJIEKUCIIOTO ra3a;

PACNO3HATH ONBITHBIM ITyTEM HAJIWYIHE YTIIEKHCIIOTO rasa;
BBINOJIHATH PAcUEThl 0 XMMHUYECKUM (OPMYJIaM M YPaBHEHHUSIM PEAKIUi ¢
ydacTHeM KHCJIOPOJIHBIX COeTUHEHUH yrieposa.

32/17

Hucrpykrax no Th.
IpakTnyeckas padora NeS.
«IlosrydyeHue yriieKucJioro ra3a u
H3Y4YeHHE ero CBOMCTBY.

Ipono/kuTH yUYnTHCSI padoTaTh C 1a00PaTOPHBIM 000PYIOBAHHEM U
HarpeBaTelbHBIMU NPUOOpaMH;

€00JII01aTh NIPaBHJIa TEXHUKU OE30MACHOCTH;

MJIAHUPOBATH BMECTE C YYHUTEJIEM CBOM JICHCTBUS B COOTBETCTBUH C ITOCTaBJICHHON
3a/1aueil M yCIIOBUSIMH €€ peain3aliuy;

HAXOIUTH B TEKCTE yueOHMKa HHPOpMAaIHo 00 Tamax padoTer, GopMyJIHPOBATH
BBIBOZIBI 10 pe3yJbTaTaM NPOBEIEHHOTO KCIEPUMEHTa; paboTaTh B IPYIIIIE;
HAYYUThCS YKCIIEPUMEHTAIIBHO MOJIy4aTh U UCCIIEI0BATh CBOWCTBA YIJIEKHCIIOTO
rasa;

A0KA3BIBATH €r0 HAINYHE, PEIIATh IKCIICPUMEHTANIBHBIE 33/1a9H 110 TeMe «YTIIepo]
U €T0 COCUHEHUS»;

Ha0J/II0/1aTh 32 CBOWCTBAMH YIIJIEKUCIIOTO I'a3a U SIBICHUSMH, IPOMCXOISIINMHE C
HUM;

ONMMCHIBATH XUMHYECKHUI SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO

(pycckoro) si3bIKa | sI3bIKa XUMUH; OPMYJIMPOBATH BBIBOAKI 10 pe3yJIbTaTaM
MPOBEAEHHOTO KCIIEPUMEHTA.

IT. 1821.

11 yeTBepTH

33/18

IHoBTOopHBIA HHCTPYKTAXK 110 Th.

XapaKTepI/If}OBaTb 0COOEHHOCTH COoCTaBa, CTPOCHUS U CBOIiCTBa Yrii€eBoaAOpPOaA0B;

IT. 22.




YrneBoopoibl.

pa3aMyaTh NPECIbHBIE U HENPEIENbHbIE YTIICBOAOPOIBI;

HAa3bIBATh 1 COCTABJIATH GOPMYJIbI (MOJIEKYJISIPHBIE U CTPYKTYPHBIE)
Ba)KHEHIIIMX MPEACTaBUTENCH YIIIEBOAOPOIOB; TPAMOTHO 00paIlaThes ¢
BEIIECTBAMH B IIOBCEAHEBHOI KHU3HU.

34/19

Kucnoponconepxkarniue
OpraHUYECKUE COCTUHECHHUSL.

XapakTepu30BaTh CIIUPTHI U KAPOOHOBBIE KMCIOTHI KaK KUCIOPOICOAEp KAIIIe
OpPTaHUYIECKUE COCIMHEHNS;

KJIACCH(MIIMPOBATH CIIUPTHI 110 YUCITY THAPOKCUIIBHBIX TPYIIT B MOJICKYJIaX;
HAYYHUThCSl HA3bIBATh U 3aNUCHIBATH (POPMYIIBI OHO- M TPEXATOMHBIX CIIUPTOB;

BBINOJIHATH 331aHAS TI0 00pa3iy, 3apaHee MPUTOTOBICHHOMY YUHUTENEM;

rpaMoTHO 00pamaThCs C BEIECTBAMHU B TOBCEAHEBHOM KH3HU.

I1. 23.

35/20

Kpemnuit u ero coequHeHus.

XapakTepu30BaTh CTPOCHHE, (PHU3NUCCKUEC U XUMUUYCCKHE CBOWCTBA KPEMHHS U €TI0
COeIMHEHUH, ero MoJy4eHUe U PUMEHEHHE;

COCTABJIATH HA3BAHUS COCTMHCHUI KPeMHHU 10 (hopMysie U uX HOpMYITBI IO
HAa3BaHMUIO;

00BSICHATH 3aBUCUMOCTH CBOMCTB (MJIM TIPEICKa3bIBaTh CBOWCTBA) KPEMHUS OT
nonoxxerust IICXD JI.1. Menneneesa;

COCTABJISATH YPABHEHUS PEAKIINH, XapaKTEPUIYIOIINX XUMUYECKUE CBONCTBA
KPEMHHUS U €r0 COeMHEHUH;

HA011I04aTh U ONHUCHIBATH XUMHUYECKUN KCIEPUMEHT MO PACIO3HABAHUIO
CUJIUKaTHOHOB;

BBINOJHATH PACYETHI IO XUMHUECKUM (HOpMyJIaM U YpaBHEHHSIM PeakIuii,
MPOTEKAIOIIHNX C Y9aCTUEM COEANHEHUH KPEMHHSI.

36/21

CunukaTHas IMPOMBIINIJICHHOCTD.

XapakTepu30BaTh CIIIMKaTHYIO IPOMBIIIUIEHHOCTD U €€ MPOIYKIIHUIO;
YCTaHABJIMBATH AaHAIOTHH MEX/y Pa3IMUYHBIMH OTPACIISIMH CHIIMKATHOM
MPOMBIIIJIEHHOCTH.

IT1. 25.

37/22

HOJIy‘ICHI/IC HEMCTAJJIOB.

OnuchIBaTH HaX0XK/IEHUE HEMETAJIOB B PUPOJIE;
XapaKTepu3oBaTh (PAKIMOHHYIO MIEPETOHKY JKUIKOTO BO3/IyXa KaK COBOKYITHOCTD
(hU3MUeCKHUX MPOIIECCOB;

APryMEeHTHPOBATH OTHCCCHUE ITPOLECCOB IMOJYUYCHUS aKTUBHBIX HEMETAJIJIOB K
OKHUCJIUTECIIbHO-BOCCTAHOBUTECIILHBIM ITPOLIECCAM.

38/23

[Tonyuyenue BaxHEHIIUX
XUMHYECKHX COETMHEHUN
HEMETAJIJIOB.

XapakTepu30BaTh XUMHU3M, ChIPbE, allllapaTypy U Hay4HbIE IPUHIIMIIBI
MPOU3BOJICTBA CEPHOM KHUCIOTHI; CPABHUBATH IIPOU3BOJICTBO CEPHOIL
KHCJIOTHI U IIPOU3BOJCTBO aMMHMAKA.

I1. 27.




39/24

0O000menue 1o treme «Hemerasisl
1 UX COCAUHCHUS).

IIpuMeHATH NOJTyYeHHBIEC 3HAHUSI B COOTBETCTBHH C PEIIAeMOil 3a1auei,
PacKpbIBaTh CMbICJ BOXKHEUIINX U3YUCHHBIN MOHATHH;

¢opmyTupoBaTH HECTIOKHBIE BHIBOJBI, HAXOIUTH ApTyMEHTHI,
MIOATBEP K IAIOIINE BHIBOI; BHIMOJIHATH 33/IaHI 10 00pasiy, 3apaHee
MPUTOTOBJICHHOMY YUUTEIEM; YMeTh CUCTEMAaTU3UPOBATh MOJyUEHHbIE 3HAHMUS,
0000111aTh HX.

IT. 1027.

40/25

KonTposbHnasi pabora no teme
«HemeTan1bl H HX COeTHHEHUSI».

CucTeMaTH3upPOBATH U 00001ATH 3HAHMUS 110 TEME; CTPOUTH COOOIICHUS
B YCTHOW ¥ TUCBMEHHOH (hopMe; MPUMEHSITH TT0JIy4eHHbIC 3HAHUS JUIs
OOBSCHEHUS BBIIOJIHACMBIX 3a/IaHUi; BHIOJIHATH TECTOBBIC 3aIaHUS
HIEPBOrO YPOBHS;

(opMyIHpPOBATH IPOCTHIC BHIBOJIBI, HAXOIUTH APTYMEHTHI,
MOATBEPKIAIOIIIE BBIBOJI; CAMOCTOSITEJIbHO MPUMEHSITh 3HAHMS,
TMOJYYCHHBIC P U3YYCHUU TEMbI ((HeMeTaJ'IJ'H)I», IpY BBINIOJIHCHU U
Ja00PaTOPHBIX U MPAKTHYECKHUX PA0OT; BBIMOJIHATH TECTOBBIE 3aaHUs
MIEPBOrO YPOBHSI IO MPOHICHHOI TeMe.

I1. 1027.

Paznen 4. Mera/uibl ¥ ux coequnenns. (17 gacon).

41/1

AHaIM3 KOHTPOJIBHON pabOTHI.

OO01mas xapakTepucTUKa METAIIJIOB.

PackpsIBaTh CMBICJI TOHATHS METAIUIEI,

XapaKTepPH30BaTh XUMHUYCCKUE HIEMEHTBI-METAIIIBI: CTPOCHHUE, (HU3NICCKHE U
XUMHUYECKHE CBOHCTBA METAJLIIOB;

COCTABJATH HA3BaHUS COCIMHCHHUI METAIJIOB IO OpMYyIIe ¥ UX (GOPMYJIBI 10
Ha3BaHUIO;

00BSICHATH 3aBUCHMOCTH CBOWCTB (FUTH IIPECKa3bIBATh CBOMCTBA) XUMHUYECKIX
351IeMeHTOB-MeTaiioB oT nosioxeHus [ICXD JI.U. Menneneena;
YCTAHABJIMBATH MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXy CTPOCHHEM aToMa,
XUMHYECKOH CBSI3bI0, TUTIOM KPHCTAIUTMIECKOH PEIIETKN METAIJIOB M UX
COCIMHEHUH, NX (HU3MIECKUMHU CBOHCTBaMHU.

IT. 32.




42/2

XMUMHYECKHUE CBOMCTBA METAJLJIIOB.

OOBSICHATH,  3aKOHOMEPHOCTH  WM3MCHCHHMS  CTPOCHHS  aTOMOB,  CBOICTB
3JIEMEHTOBMETAJUIOB B MPEJIEJIaX MAIBIX TIEPHOOB U IIABHBIX ITOATPYIIIL;
OOBSICHATH CYIIHOCTD JJICKTPOXUMHUYCCKOTO Psifia HANPsHKSHUI METAIUIOB,;
NPUMEHSITH €T0 JUTS XapaKTePUCTHKA XUMUIECKUX CBOMCTB MPOCTHIX BELIECTB —
METAJIIOB;

00001IaTh CUCTEMY XUMHUYCCKUX CBOWCTB METAJIOB KAK BOCCTAHOBHUTEIIEHBIC
CBOIICTBA;

COCTABJISITh MOJICKYJISIPHBIC YPaBHEHHS PEaKInil, XapaKTePU3YIOIUX XUMUUECKHE
CBOWCTBA METAJIJIOB B CBETE YUCHHUSA 00 OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
MpoIieccax, a Peakliy C y4aCTUEM JJICKTPOJIUTOB MPECTABIATh TAKKE U B
HMOHHOM BHJIC; HAGJII0ATh U ONMUCHIBATH PEAKIINU MEKIY BEIIECTBAMU C
MOMOIIBIO PYCCKOTO

(poaHOTrO) SI3bIKA U A3BIKA XUMUH;
CAMOCTOSITETLHO IPOBOAUTD OMBITHI, TIOJATBEPIKIAIOIINEC XUMUICCKIE
CBOWCTBA METAJIOB; COOJIIONATD [TPABUIIA TEXHUKU OE30MaCHOCTH.

I1. 31,
32.

43,44/3,4

OO11ast XapakTepUCTHKA JIEMEHTOB
[A-rpynmnst.

OO0BSACHATH YTUMOJIOTHIO Ha3BAaHUS TPYIIIHI «IIETIOYHBIC METAILTBI»;

COCTABJATH XapaKTEPUCTUKY IIETOYHBIX METAJIOB MO UX noJoxkeHuto B [ICXD
J.1. Menneneena;

XapaKTepHu30BaTh QU3NYCCKHC H XUMUIECKUE CBOMCTBA IEIOYHBIX METAJUIOB, UX
OKCHIOB ¥ TUAPOKCHIIOB;

00BSICHATH 3aBUCUMOCTH CBOMCTB (MJIM TIPE/ICKA3bIBAaTh CBOMCTRA) MIETOYHBIX

IT. 33.

MetaiuioB oT noJjioxkeHus: [IICXD JI.1. Menneneesa;
COCTABJISATH YPABHEHUS PEAKIINH, XapaKTEPU3YIOIINX XUMUYECKUE CBONCTBA
LIEJIOYHBIX METAJIJIOB U UX COCIUHCHUI,

BBINOJIHATH 337JaHUS 110 00pasily, 3apaHee MPUTOTOBICHHOMY yUUTEIIEM;
BBIYMCJIATH 10 XUMUYECKUM (popMyiaM U YpaBHEHHUSIM PEaKINi, MPOTEKAIONINX C
y4acTHEM IIEN0YHbIX METAIIOB U UX COETUHEHUI.




45,46/5,6

OO01mast XxapakTepUCTHUKA DIIEMEHTOB
[TA-rpynmsl.

OO0BSICHATB YTUMOJIOTHIO Ha3BaHUS TPYIIIBI «IIETOYHO3EMENIbHBIE METAILIBDY;
COCTABJISATh XapaKTEPUCTUKY IIEJIOYHO3EMEIBHBIX METAJIIOB MO MX MOJOKEHHIO B
[ICXD JI.U. Menneneena;

XapaKTepHu30BaTh CTPOEHHE U 001IKe PU3NUECKUe 1 XUMHYECKUE CBOHCTBA
IIEII0YHO3EMETBHBIX METAIIIOB, HX OKCHIOB U THAPOKCHIOB; 00bACHATH
3aBHCHMOCTH CBOWCTB (WMJIM IIPEICKa3bIBATh CBOICTBA) IEIIOUHO3EMETBHBIX
MeTaiutoB ot nojoxenus [ICXO JI.U. Menneneena; cOCTaBJIATh ypaBHEHUS
peaxiuii, XapakTepU3yIOIHUX XUMUYECKHE CBOUCTBA LIEI0YHO3EMEIBbHBIX
METaJUIOB U UX COEAUHEHU; HAGII0ATh U ONMUCBIBATH XUMHUCCKHHA
9KCIIEPUMEHT;

BBIYUCJIATD 110 XUMHYCCKUM (I)opMynaM 1 ypaBHCHUAM pCaKL[I/Iﬁ, MNpOTCKAIUX €
y4acTueM HICJITOYHO3CMCIIbHBIX METAIIIOB U UX COS,E[I/IHeHI/Iﬁ.

4717

JKEcTKoCTh BOIBI U CITIOCOOEI €8
YCTpaHCHUS.

OO0BSACHATH TOHATHE <OKECTKOCTH BOJIBIY;
pa3Iu4YaTh BpEMEHHYIO U IIOCTOSHHYIO )KECTKOCTh BOABI; MpeaaraThb
CIOCOOBI yCTpaHEHUS KECTKOCTH BOJIBI,

NPOBOIUTH, HA0II01ATh U OMUCHIBATH XMMUYECKHH SKCIIEPUMEHT C COOIIOICHUEM
npasui Th.

I1. 34,
33.

48/8

HNucrpykrax no Th.
IMpakTnyeckass padora Ne 6.
«@KécTrocThb BOABI M CIIOCOOBI eé
YCTPaHEeHHs».

Ipono/KuTH yIUTHCSI padoTaTh ¢ 1a00paTOPHBIM 000PYI0BAaHHEM U
HarpeBarebHBIMHU IPUOOPaMHU B COOTBETCTBHH ¢ npaBuiamMu Th;

MJIAHUPOBATH BMECTE C YYHUTEJIEM CBOM JICHCTBUS B COOTBETCTBUH C ITOCTABJICHHON
3a3/1a4eil U yCIIOBUSIMU €€ peanu3aluy;

HAXOIUTH B TEKCTE yueOHMKa HH(POpMAIHo 00 Tamax padoTer, GOpMyJIHPOBATH
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEJEHHOTO SKCIIEPUMEHTa; paboTaTh B IpyIIIE;
HAYYHTBCH YKCIIEPUMEHTAIBHO UCCIIEI0BATD )XECTKOCTH BOJOIIPOBOJHON

BO/IbI; OMUCHIBATH XUMUYECKUI 3KCIIEPUMEHT C IIOMOLIBIO €CTECTBEHHOTO
(pycckoro) si3bIKa ¥ sI3bIKa XUMHH; (POPMYIMPOBATH BBIBOJBI 10 PE3yJIbTaTaM
MPOBEIEHHOTO SKCIIEPUMEHTA.

IT. 35.

49/9

AJTIOMUHHI U €70 COETUHEHUS.

XapakTepu3oBaTh aTOMUHAHN 110 ero nojoxenuto B [ICX3 JI.1. Menaeneena,
XapaKTepU30BaTh CTPOCHNUE, GU3NIECKNE I XUMUYECKHE CBOMCTBA alIOMUHHUS, €TO
OKCHJIOB ¥ THAPOKCH/IOB;

00BSICHSITH 3aBICUMOCTb CBOMCTB (MJIH IIpeJICKa3bIBaTh CBOICTBA) alIFOMUHHS OT
nonoxkenus [ICXD JI.W. Menneneena;

COCTABJATH YPAaBHEHUS PEaklui, XapaKTepU3yIOUINX XUMUYECKUE CBOUCTBA
AJTFOMUHHMS ¥ €T0 COCIMHEHNH;

IT. 35.




Haﬁ.monan, M OIMUCHIBATHh XUMHUYCCKUHN OKCIICPUMCHT,

BBIYHUCJIATH 110 XUMHYCCKUM (bopMynaM 1 ypaBHCHUSIM peaKHI/Iﬁ, MPOTCKAarmux ¢
yY4aCTUeM aJlltOMUHUA U €0 COCIUHECHUM.

50,51/10,11

Kene3o u ero COCIUHECHNA.

XapakTepu3o0BaTh keJe30 1o ero mnojoxennto B [ICXD JI.M. Menzneneesa;
XapaKTepU30BaTh CTPOCHHE, (PU3NUCCKHE M XUMHIECKHE CBOWCTBA JKEIE3a, ET0
OKCHJIOB U TUAPOKCH/IOB;

00BSICHAITD 3aBUCHUMOCTb CBOMCTB (WJIM NPeICKa3bIBaTh CBOWCTBA) XKeJle3a OT
nonoxkenus [ICXD JI.M. Menneneena;

COCTABJISATh YPaBHEHHS PEAKIUH, XapaKTePU3YIOIIX XMMHUIECKIE CBOMCTBA JKere3a
U €T0 COEUHEHUN;

Ha0/1101aTh U ONUCHIBATH XUMUIECKUH 3KCIICPUMEHT;

BBIYUCJIATD 110 XUMHYCCKUM (1)0pMynaM 1 ypaBHCHUAM pCaKHHﬁ, MNpOTCKAIuX €
Y4acCTHUCM KeJjIe3a U €ro COGHHHCHHﬁ.

IT1. 34,
35.

52/12

HNucrpykrax no Th. IlpakTnyeckas
padora Ne 7, «Pemenue
IKCIEPUMEHTAJNBHBIX 3a/1a4 N0 TeMe
«MeTtaniab».

Ipono/KuTH YyUIUTHCSI padoTaTh ¢ 1a00paTOPHBIM 000PYI0BAaHHEM U
HarpeBaTeIbHBIMU IPUOOPaMH B COOTBETCTBHH ¢ paBuiiaMu Th;

MJIAHUPOBATH BMECTE C YYHUTEJIEM CBOM JICHCTBUS B COOTBETCTBUU C ITOCTaBJICHHON
3a/1a4eil U yCIIOBUSIMU €€ peanusaluy;

HAXOIUTD B TEKCTE yueOHMKA HH(POpMAIHIo 00 Tarnax padoTer, GopMyJIHPOBATH
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTa; padoTaTh B IpyIIIE;
MOJIy4YaTh METAJUIbl U UX COSIMHEHUsI Pa3HBIMH CIIOCOOaMHU;

Ha0J110JaTh CBOICTBAa METAJUIOB M X COEAMHEHHUH U SBICHHUH, IPOUCXOIAIINX C
HHUMU;

ONMMCHIBATH XUMHYECKHUH IKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO

(pycckoro) si3bIKa | sI3bIKa XUMUH; OPMYJIMPOBATH BBIBOJIBI 110 pe3yJibTaTaM

MPOBEAEHHOTO SKCIIEPUMEHTA; OPraHU30BaTh yueOHOE B3aNMOIEHCTBUE B
rpyme.

IT. 25.

IV yeTBepTH

53/13

Kopposus meTamioB u ciocoOst
3aLUTHI OT HEE.

PackpbIBaTh CMBICJ MOHSITHIA: KOPPO3HSI, XUMUUECKAs M 3JICKTPOXUMHUIECKAs
KOppO3Hus;

WITIOCTPUPOBATD ITOHATUA KOPPO3HA, XUMHUYCCKAA U DJICKTPOXUMHUYICCKA
KOppOo3us NIpuMepaMu NpouecCoOB, MPOUCXOAANINX C PA3TIUNIHBIMA METAJLJIAMU;
XapaKkTepu3oBaTb CII0COOBI 3alIATBI OT KOPPO3UH.

I1. 31,
34.




54,55/14,15

Mertamnst B ipupoze. [lonstue o
METaJUTypruy.

KaaccudumupoBatb GOpMBI IPUPOIHBIX COCTUHEHUH METAIUIOB;
XapaKTepPH30BaTh 00IIHEe CIIOCOOBI OTYYCHUS METAIIOB: TUPO-, THAPO- U
AIIEKTPOMETAJLTYPTHIO;

KOHKPETU3HPOBATH CIIOCOOBI OJTYYCHHUS METAJIOB IPUMEPaMU U
YpaBHCHHUSIMU PEAKIMIA C COCTABICHHEM 3JICKTPOHHOTO OallaHCa; OMMCHIBATH
JIOMEHHBIH MPOIIeCC M AIEKTPOIUTHIECKOE TONTyICHHE METAJUIOB; Pa3inyaTh
YEPHBIE U [IBETHBIC METAJUIbI, YYTYH U CTaJIb.

IT. 18,
25, 34.

56/16

O00011IeHNE U CHCTEMATH3ALHS

IIpuMeHATH NONTYy4YEHHBIE 3HAHUSI B COOTBETCTBUH € PELIAEMON 3aJaueH,
PacKpBIBATh CMBICI BaXXHEHIIINX U3YYE€HHBIN TOHATUH;

IT. 18 -

3HAHUU 110 TeMe «MeTalIbDy.

(¢opMyaHpOBaTH HECIOKHBIC BBIBOIBI, HAXOIUTh APTYMCHTEI,
MOJTBEPKIAIOIIIE BHIBO], yMETh CHCTEMATU3UPOBATH MOJTYUYCHHbIC 3HAHUS,
0000111aTh UX; MPOBOAUTH OLICHKY COOCTBEHHBIX JOCTIDKCHHI B YCBOCHUH TEMBI;
BBINOJIHATH 33JaHUS 110 00pasily, 3apaHee MPUTOTOBICHHOMY YUUTEIICM;
KOPPEKTHPOBATH CBOM 3HAHUS B COOTBETCTBUU C TNIAHUPYEMBIM PE3YJIbTATOM.

35.

57/17

KonTpoabhas padora mo teme
«MeTaJLb».

CucreMaTu3upoBaTh H 00001ATh 3HAHMS 110 TEME; CTPOUTD COOOIICHNS
B YCTHOW ¥ IUCBMEHHOH (hopMe; MPUMEHSATh TTOJy4CeHHbIC 3HAHUS JUTS
0OBSICHEHUS BBINOJIHAEMBIX 3aJJaHUI; BBINOJHATH TECTOBHIC 3aaHUS
HEPBOTO YPOBHS;

(opMmyIupoBaTh NPOCTHIE BHIBOBL, HAXOIUTH APIYMEHTHIL,
MOATBEPKIAIOIIUE BBIBO/; CAMOCTOATE]IBHO IPUMEHATh 3HAHMUS,
MOJIyYEHHBIE IIPU U3YYEHUH TEMBI «MeTallbl», IPU BBIITIOJHEHUU
71a00paTOPHBIX U MPAKTHUECKUX PAOOT; BBINOJIHATH TECTOBHIE 3aJJaHUS
[IEPBOr'O YPOBH 110 IPOIAECHHOH TEME.

I1. 35.

Paznen 5. Xumusi 4 okpy:kamomas cpena. (2 yaca).

58/1

AHanIu3 KOHTPOJILHOM paboThl.

XUMHUYECKHI COCTaB INIAHETHI 3EMIIA.

HurterpupoBarh cBeneHus 1o GU3MYECKoii reorpaguu B 3HaAHUS O
XMMHUYECKOH OpraHU3alliy IUIAHETHl; XapaKTePH30BaTh XUMHUECKHI COCTaB
TeoJIOTHYECKHUX 0005104eK 3eMIIH; Pa3ju4aTh MUHEPAJIbl UTOPHbIE TIOPOJIBI.

I1. 37.

59/2

OxpaHa OKpY>KaroIIeH Cpeabl OT
XUMHYECKOTO 3arpsA3HEHMS.

XapakTepHu30BaTh HCTOYHHKH XUMUYECKOTO 3arpsI3HEHUS OKpPYIKaIoLIel Cpebl;
ONMCBIBATD II00ANIbHBIC IKOJIOTHYECKHE TPOOJIEMBI, CBSI3aHHbIE C XUMUUECKHM
3arpsisHEHUEM;

npenJaraTh yTH MUHIMHU3AIUU BO3JICHCTBIS XUMHYECKOTO 3arpsi3HEHHS Ha
OKPYXKaIOIIYIO CPEny;

NPUBOJIUTH IPUMEPBI MEXIAYHAPOJHOTO COTPYAHNYCCTBA B obnactu OXpaHbI
oxpyxcafomeﬁ CpeAbl OT XUMHUYCCKOI'O 3arpsA3HCHUS.

IT. 38.

Paznen 6. O0o0uIeHne 3HAHMIA O XMMHH 32 Kypc OCHOBHOM 1IK0JIbI. [TonroroBka k OcHOBHOMY rocyaapcTBeHHOMY 3k3ameny (OI'9) (7

4acoB).




60/1

BemecTBa.

IpencraBaaTs uapopmarmio o reme «llepuonndeckuii 3axon J1.11. Menneneesa u
Iepruonuueckas cucTeMa XMMUYECKHX IEMEHTOB B CBETE TEOPUU CTPOCHUS aTOMay
B BHJIE Ta0INI], CXEM, OIOPHOTO KOHCIIEKTa, B TOM YHCJIE C IPIMEHEHUEM CPEJICTB
UKT;

BBINOJIHATH TECTOBBIE 3a/laHUsI [0 TEME;

npeacTaBJsITh HHGOopManuio o TeMe «BHIbI XUMHYECKOH CBS3U U THITBI
KPHUCTAJUIMYECKUX PEIIETOK;

YCTaHABJMBATH B3aHMOCBSA3b CTPOCHUS U CBOWCTB BEIIECTBY B BU/IE TAOJHII, CXEM,
OIIOPHOI'0 KOHCIEKTA, B TOM 4Hcie ¢ mpuMeHeHueM cpeacts UKT;

XapaKTepu3oBaTb 3aKOHOMEPHOCTHU U3MCHCHUSA CBOMCTB XMMHUYECKHX JJIEMECHTOB U
HUX COCAMHCHUI B nepuoaax v B I'NIaBHBIX NOATrPYyIIIax B CBETE Hpe}ICTaBHeHI/Iﬁ (6]

CTPOEHHHU aTOMOB 3JIEMCHTOB; XapaKTepPH30BaTh 3HAUCHNE
Ilepnoauueckoro 3akona /I.1. Menneneesa.

61/2

XUMHYECKHE pCaKIunu.

IpeacraBasTes nHbOpMaIo 1o TeMe «Knaccudukarus XUMIIECKUX PEAKIUH 110
Pa3IMYHBIM MPU3HAKaM» B BUJE TaOJIHI, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMmenenueM cpencts UKT;

XapaKTepU30BaTh XUMHUYECKIE PEAKIMH 110 PA3HBIM NPHU3HAKaM (YHCIIO M COCTaB
pearupyronmx 1 00pa3yromuxcs BEIeCcTB; HaIMIHe TPaHHIBI paszena ¢as;
TeIUI0BOH 3¢ (eKT; U3MEHEHHE CTETICHEeH OKUCICHUS aTOMOB; HCIIOJIb30BAHNE
KaTaJln3aTopa; HalpaBJIeHHe TPOTEKAHUS PEaKIMN); COCTABIISATh MOJIEKYISIpPHEIE,
TIOJIHBIE M COKPAIIEHHbIE HOHHbBIE yPABHEHHNS; HA0II0JaTh H ONMUCHIBATH

PeaKIiK MEX/y BEIECTBAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO SI3bIKa) U
SI3BIKA XUMUH;

AaBaTh ONpe/ieIeHUE TOHATUIO CKOPOCTh XUMUYIECKOH Peakiuy; 00bACHATH
BIIMSTHUS Pa3JInYHBIX ()aKTOPOB HAa CKOPOCTh XMMHUECKHUX PEAKIHH.

I1. 37.

62,63/3,4

OCHOBBI HEOPTAHMYECKON XUMHH.

XapakTepu3oBaTh 00111e, 0COOCHHbIE U MHANBHUyaIbHBIE CBOWCTBA METAJIIOB,
HEMETAJJIOB, KHCIIOT, OCHOBAHUH U COJIEH B CBETE TEOPUH INEKTPOIUTHUECKOM
JICCOLIMAINH;

apryMeHTHPOBATh BO3MOXKHOCTb IPOTEKAHUS XUMHUECKUX PEaKIUi B pacTBOpax
9JEKTPOIUTOB HUCXOAS U3 yCIOBUH; KIaccH(PUIHMPOBATH HEOPIraHUIECKUE
BEIIIECTBA 110 COCTAaBY M CBOWCTBAM; MPUBOAUTH IPUMEPHI IIPEICTaBUTENCH
KOHKPETHBIX KJIACCOB M TPYIII HEOPTaHWIECKHUX BEIIECTB.




64/5

[ToBTOpEeHHE U 000OIIEHUE TIO
TeMe. [1oAroToBKa K KOHTPOJIBHON
pabore.

IIpuMeHATh NOTy4YEeHHBIE 3HAHUS B COOTBETCTBUU C pelllaeMoi 3a1aueit;
PACKPBIBATH CMBICJ BKHEUIINX U3YUYEHHBIX ITOHATHH;

(opmyIMpPOBATH HECIIOKHBIE BBIBOJIBI, HAXOANTH apI'YMEHTHI, TIOATBEP)KIAIOIINE
BBIBOJI; CHCTEMATH3HPOBATD MTOJyICHHbIC 3HAHNUS, 0000IIATh HX. COCTABJATH
HOHHBIE YPaBHEHUS peakiyii, peakluy HeHTpannu3aluy, MEXaHu3M peakiuil
HMOHHOTO 0OMEHa IS CITydaeB, KOra 00pa3yeTcst 0CafoK, BBIOEISIETCS Ta3 U
o0pazyeTcs BOJia; MOHMMATH CITy4au, KOT/la peaklini HOHHOTO 0OMeHa He UMEIOT
CMBICIL.

65/6

HNTorosasi KOHTpoJibHasI padoTa.

CucTeMaTH3upoOBaTh U 06001ATh 3HAHMS 110 KYpCY HEOPTaHUIECKOH XUMuH 9
KJIacc;

CTPOUTDH COOOLICHHS B YCTHOW M MUCEMEHHOM (opMe; MPUMEHATh

TMOJYYCHHBIC 3HAHUA IJIA 00BSICHEHHUS BBIITOIHIEMBIX 33}18.HI/II71; BbBINNOJIHATH
TECTOBBIE 33/1aHHs TIEPBOTO YPOBHS;

¢opmyIupoBaTh NPOCTHIE BEIBOIBL, HAXOAUTH apT'yMEHTBI, IOATBEPK 1AI0I1E
BBIBOJI;

CaMOCTOSITEIbHO NPHUMEHSATD 3HAHWS, TOJTyYSHHbIC IIPH H3Y4eHUH TeM «Oormast
XapaKTepPUCTUKA XUMHUUECKUX JIEMEHTOB ¥ XUMHUUYECKUX peakiuiiy, «MeTabh U
«HemeTamiel», a Tak)ke 3HaHUS, TOJyICHHBIE NIPU BBIIIOJHEHNUH JJa0OPAaTOPHBIX U
MIPaKTUYECKUX paboT;

IT. 40.

BBINOJHATH TECTOBBIC 3aJaHUA IIEPBOI'0 YPOBHS 110 KYpPCYy HECOpraHU4ECKasd XUMUS 9

KJacca.

66/7

AHanIn3 KOHTPOJIbHOM paboThI.
[TonBenenue UTOroB roja.

PackpbiBaTh CMBICJI IOHATHIA: IPOCTHIE U CIIOXKHBIE BELLIECTBA, METAJIIBI U
HEMETaJUIBl, OKCUABI U THAPOKCHUIBI (OCHOBAaHUS, KHCIOTHI, aM(oTepHBIe
TUIPOKCHUIBI), COJIH;

XapaKTepU30BaTh COCTaB U 00IIME XUMUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB; MPOM3BOAUTH PACUETHI 110 popMyIie U ypaBHEHHIO.

I1. 41.

PesepBHOe Bpemst — 2 gaca.

Hmozo 3a yueonwlii 200:

* KoHTpoabHbIX padoT — 4
* [IpakTHyeckux pador - 6
= JlaGopaTopHbIX onbITOB — 40
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