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IMosicuuTeILHAS 3aIMCKA

Pabouas nporpamma no xumun it 11 Ki1acca coctaBieHa Ha OCHOBE aBTOPCKOM ydeOHOM
nporpammbl (M.H. AdanaceeB. Xumus. Paboune nporpammel. [IpeameTHas muHUS y4eOHHMKOB
I'.E. Pynsurtuca, @.I'. ®enpamana. 10-11 knaccrl: yaebHoe mocodue i 001eo0pa3oBaTebHBIX
opranuzaruii: 6a3oBsiii ypoBeHb/M.H. AdanacbeBa. — 2-¢ u3n. — M.: [Ipocsemenue, 2018.

Ha u3yuenue xumuu B 11 kiacce aBrop nporpaMmmsl oTBoauT 35 yacos (1 yac B Henednto,
35 yueOHBIX Henenb), a ToaoBoi kaineHaapHbii rpaduxk MKOY «Anekcanmposckas COILL»
npexycmarpuBaet ais 11 xinacca 34 y4eOHBIX HEEIH, a COOTBETCTBEHHO 34 Yaca Ha M3y4YeHUE
npeaMera (U3 pacueTa 1 yac B HEZCIIO).

[Lnanupyembie pe3yJbTaThl 0CBOCHHS Y4eOHOT0 MpeaMeTa
Ilpeomemnule pezyromamot (0a308bill YPOBEHD):
o Cc(OPMHUPOBAHHOCTH TPEJICTABICHUI O MECTE XMMHH B COBPEMCHHOW HAay4HOM
KapTHHE MHpa; TOHUMAaHHE POJIM XMMUU B (OPMHPOBAHHUU KPYrozopa M (yHKIHOHAIHHOMN
IPaMOTHOCTH YEJIOBEKa JIJISl PEIICHUS MPAKTUICCKUX 3a/1a4;

. BJIAICHUC OCHOBOITIOJIAraltOIUMU XUMUYCCKUMU ITOHATUAMHA, TCOPUAMHU, 3aKOHAMHA
N 3aKOHOMCPHOCTAMU,; YBEPCHHOC ITOJIB30BAHUC XUMHYCCKOH TGpMHHOHOFHGﬁ n CI/IMBOJII/IKOf/'I;
. BJIAACHUC OCHOBHBIMU METOJaMH HAYYHOI'O ITIO3HAHUSA, UCIIOJIb3YCMBIMH B XUMHHU:

HaOJroZIeHNe, ONHCaHWe, W3MEpEeHUe, OKCIEPUMEHT; YMEHHe oO0OpadaTbiBaTh, OOBICHATH
pe3ysbTaThl IPOBEACHHBIX OIBITOB M JIEJaTh BBIBO/bI; TOTOBHOCTh M CIIOCOOHOCTH IMPUMEHSThH
METO/Ibl [TI03HAHUS IIPU PEIICHUH NMPAKTUYECKUX 33]1a4;

. c(OPMHPOBAHHOCTh YMEHMs JaBaTh KOJUYECTBEHHbIE OLIEHKH M IPOBOJIUTH
pacueTsl 10 XUMUYECKUM (POPMYIIaM U YPaBHEHUSIM;

. BJIaJICHUE MpaBHJIAMH TEXHUKU OE€30MAaCHOCTH NP HCIOJIb30BAHUM XUMHUYECKUX
BEILIECTB;

. c(OPMHPOBAHHOCTh YMEHHUS KJacCU(PULMPOBaTh OpraHUYECKUE BEIeCTBa U
PEeaKIu 1O pa3HbIM IIPU3HAKaM;

. c(OPMHPOBAHHOCTh YMEHMS OINUCHIBATH M Pa3UyaTh W3YUYEHHBIE KJIACCHI
OpPraHNYECKHUX BEIECTB;

. cOPMHPOBAHHOCTh yYMEHHUS JIeJlaTh  BBIBOJIBI, M3YYEHHBIM MaTepual M
XUMHUUYECKYIO HH(OPMALINIO, ITOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB;

. c(OpPMHPOBAHHOCTh COOCTBEHHOH MO3MIUMM 10 OTHOLICHHI0O K XHMHYECKOH
uH(pOopMalnu, MOTy4aeMOl U3 pa3HbIX UICTOYHHUKOB;

. cOPMHPOBAHHOCTh YMEHHUS aHAJTU3UPOBaTh M  OLEHMBATH MOCIEICTBHS

IIPOU3BOJICTBEHHOW M OBITOBOM JESATENBHOCTH, CBSI3aHHOM C mepepaboTKON OpraHMYecKHUX
BEIIECTB;

. OBJIQJICHHE OCHOBAaMH HAyYHOT'O MBIIIJICHUS, TEXHOJOTHEH HCCIIEN0BATENBCKON U
IIPOECKTHOU IE€ATEIBbHOCTH;

. c(OpMUPOBAHHOCTh YMEHUS MPOBOJUTH SKCIEPUMEHTHI Pa3HON NUJAKTUYECKON
HaIPaBJICHHOCTH;

. c(OpMUPOBAHHOCTh yYMEHHS OKa3blBaTh IEPBYI0 IMOMOIIb NpPHU OTPABIECHUSX,
0’KOTax U JIPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMU U JJAOOPATOPHBIM 00OPYIOBaHUEM.
Memanpeomemuvie pesynbmamoi:

. c()OPMHUPOBAHHOCTh yMEHHUS CTaBUTh IIEIM W HOBBIE 3aJayn B ydebe U
MMO3HABATEILHOM JIESITeIIbHOCTH,

. OBJIQJICHHE TNpPUEMaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA MYTEW JIOCTUKEHUS
1IeJTH, YMEHUS BBIOUpaTh 3 (HEKTUBHBIE CTIOCOOBI PEIICHHUS yUeOHBIX U MTO3HABATEIbHBIX 33]1a4;

. c(OpPMUPOBAHHOCTh YMEHHSI COOTHOCUTH CBOHM JICUCTBUSA C IUIAHUPYEMBIMU
pe3ynbTaTamu;

. c(OpPMUPOBAHHOCTh YMEHHUS OCYIIECTBIATH KOHTPOJb B MPOLIECCE JOCTHKECHUS

pe3yJibTara, KOppeKTUPOBATH CBOM JEHCTBUS;



° C(I)OpMI/IpOBaHHOCTb YMCHUSA OLCHUBATH IMPABUIIBHOCTL BbIIIOJIHCHHA y‘Ie6HI>IX
3aaa4 1 COOTBCTCTBYIOIIUEC BO3MOXHOCTH UX PCIICHUS,

. c(OPMHPOBAHHOCTh YMEHHUS aHAIU3UPOBATh, Kiaccu(uIUpoBaTh, 0000IIATH,
BBIOMpATh OCHOBAHMS ¥ KPUTEPUH VISl YCTAHOBJICHUS IIPHYMHHO-CIICACTBCHHBIX CBS3EH;

. c(OPMHPOBAHHOCTh YMEHUS IPHOOPETATh U IPUMEHATH HOBBIC 3HAHHS;

. c(OPMUPOBAHHOCTh YMEHHS CO3/1aBaTh MPOCTEHIINE MOJENH, HCIOIb30BaTh
CXEMBI, TaOJIHIIbI, CAMBOJIBI JUIsl pEIICHHsI YUeOHBIX U MO3HABATEIbHBIX 337ay;

. OBJIaJICHNE Ha BBICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAyYHBIX TEKCTOB;

. cOPMHPOBAHHOCTh ~ yMEHHUS  3(PQPEKTHBHO  OpPraHU30BBIBATH  yueOHOE

COTPYJHHYECTBO M COBMECTHYIO NIESTEIBHOCTh, PabdOTaTh WHAWBUAYAIHHO C YYETOM OOIIUX
MHTEPECOB;

. c(hOpMUPOBAHHOCTh YMEHHS OCO3HAHHO HCIIOJIb30BaTh PEYEBBIC CPEACTBA B
COOTBETCTBUHU C 33J]a4aMU KOMMYHUKAIIUH;

. BBICOKH YPOBEHb KOMIIETEHTHOCTH B 00J1acTH ucnoib3oBanus KT,

. c(hOpPMUPOBAHHOCTH IKOJIOTUIECKOTO MBIIIIJICHHS;

. c¢(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSTh B MIO3HABATEIbHOM, KOMMYHUKATUBHOU U

COHH&HBHOﬁ IMPAKTHUKEC 3HAHHUA, ITOJYUCHHBIC IPHU U3YYCHHUHU ITPECAMCTA.
Jluunocmmuuwie pesyibmamaol:

. c(OPMHUPOBAHHOCTH MOJOXKHUTEIHHOTO OTHOLICHUSI K XMMHH, 4TO 00yCIaBINBaET
MOTHBAIIHIO K Y4eOHOI 1eATeIbHOCTH B BRIOPaHHOM cepe;

. c(OpMUPOBAHHOCTh YMEHHMs pelIaThb IPOOJIEMbl MOUCKOBOIO U TBOPHYECKOI'O
Xapaxkrepa;

. c(OpPMUPOBAHHOCTh ~YMEHHUS IMPOBOJUTH CaMOAHAIU3 M  OCYUIECTBIATH
CaMOKOHTPOJIb U CAMOOLICHKY Ha OCHOBE KPUTEPUEB YCIEIITHOCTH;

. c(OpMUPOBAHHOCTh ~ TOTOBHOCTH  CJI€OBaTb  HOpMaM  MpPUPOJO- U
3JI0pOBHECOEPETalOIIero MOBEICHNUS;

. c(OpMUPOBAHHOCTh MIPOYHBIX HABBIKOB, HAIPABJICHHBIX Ha CaMOpa3BUTHUE Yepe3
camMo00pazoBaHue;

. c(hOpMUPOBAHHOCTh HABBIKOB TMPOSIBJICHUS [M0O3HABATEIbHON WHUIIMATUBHI B

y4eOHOM COTpYTHHYECTBE.

B pesynprare m3ydeHus ydeOHOro mpeamMera «XUMHS» Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus Ha 6a30BOM YpOBHE:
Buinycknuk nayuumcs:

. pacKkpbelBaTh Ha HpUMEpax pojib XUMUU B (OPMHPOBAHUU COBPEMEHHOW HaydyHOU
KApTHUHBI MUpPa U B IPAKTUYECKOM IEATEIILHOCTU YEJIOBEKa;

. JEMOHCTPUpPOBaTh Ha IPUMEpax B3aUMOCBI3b MEXAY XUMHEHM U JApYyruMU
C€CTCCTBCHHBIMU HAYKaMU;

. pacKpbIBaTh Ha MPUMeEpax MOJIOKEHUS TEOPUHU XuMudeckoro crpoenus A.M. byrieposa;
. MOHUMAaTh (QU3MYEeCKUil cMmbIca mnepuoanyeckoro 3akoHa [I.V. MenneneeBa u Ha ero

OCHOBE OOBSCHAITH 3aBHUCHMOCTh CBOWCTB XHMHYECKHUX OJJIEMEHTOB U OOpa30BaHHBIX HMHU
BEIIECTB OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

. OOBSICHATH MPUUMHBI MHOTO00pa3us BEIIECTB Ha OCHOBE OOIIMX MpeACTaBleHU 00 ux
COCTaBe€ U CTPOCHUU;

. MPUMEHATHh MPaBUJIA CUCTEMATHYECKOM MEXIYHApPOJHOM HOMEHKJIATYphl KaK CpeACTBa
paznuyeHus U UACHTU(GUKAIIMN BEIIECTB TI0 UX COCTABY U CTPOCHHIO;

. COCTaBJISATh MOJICKYJISIPHBIE W CTPYKTYpHBIE (DOpPMYJBI OpPraHMYECKHX BEMIECTB Kak
HOCUTENEeH WH(OpMAIMM O CTPOCHHHM BEIIECTBA, €ro CBOMCTBAX W TMPUHAIICKHOCTH K
ONpEe/IETIEHHOMY KJIACCY COeTMHEHUH;

. XapaKTepu30BaTh OPraHWYecKHe BEeIlleCTBAa IO COCTaBy, CTPOEHUIO U CBOWMCTBAM,
yYCTaHABIMBATh TPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY JTaHHBIMU XapaKTePUCTUKAMH BEIIeCTBA;



. MPUBOANUTH TPUMEPHl XUMHYECKHX DPEAKLUH, PacKphIBAIOIIUX XapaKTEpHbIE CBOWCTBA
TUIMAYHBIX TPEICTaBUTENEH KIIaCCOB OPraHWYECKHX BEIIECTB C IENbI0 MX WACHTH(UKAINN U
00BsICHEHUS 00JIACTH IPUMEHEHHUS;

. IPOTHO3MPOBATh BO3MOXKHOCTh NMPOTEKAHUS XUMUYECKUX PEaKLUil Ha OCHOBE 3HAHUII O
TUIIAX XUMHYECKOH CBS3M B MOJIEKYJIaX PEareHTOB U MX PEAKLIIMOHHOW CIIOCOOHOCTH;

. UCIIOJIB30BATh 3HAHUS O COCTAaBE, CTPOCHUH W XUMHYECKHX CBOWCTBAX BEIIECTB IS
0€3011aCHOTO MPUMEHEHUS B IPAKTHYECKON JAEATEIIbHOCTH;

. HPUBOJIUTH MPUMEPHI IPAKTHYECKOTO MCIIOJIB30BAHUS MIPOIYKTOB NepepaboTku HEYTH U
OPUPOIHOTO Ta3a, BBICOKOMOJICKYISPHBIX COCIMHEHHH (MOJMATUIIEHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

. MIPOBOJIUTH OTBITHI 110 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB (IJIMIEPUHA, YKCYCHOH
KUCIIOTBI, HETIPE/IETbHBIX JKUPOB, TIIOKO3bI, KpaxMalia, OEJIKOB) B COCTaBE MHIIECBHIX IPOIYKTOB
U KOCMETHUYECKUX CPE/ICTB;

. BJIZICTh MPAaBWIAMH M TIPHEMaMK Oe3011acHOM pabOThl ¢ XUMHYECKUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHUEM;
. yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIMU M CMELICHUS! XUMHYECKOTO

PAaBHOBCCHUA OT pa3jIndHbIX (baKTOpOB C OCJIbIO OHNPCACICHHUA OITUMAJIbHBIX yCJIOBI/Iﬁ
MMPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;

. IPUBOJIUTH IPUMEPHI THIPOJIN3A COJIEH B IOBCEAHEBHOM KU3HU UEIOBEKa;

. IOPUBOAUTh TMPUMEPBHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil B IpUpOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEAECATEIIbHOCTH OPraHU3MOB;

. IPUBOAUTh MPUMEPbl XMMHYECKHUX pEaKLUH, pPacCKpBIBAIOLUIMX OOIIMEe XUMHUYECKHUE
CBOICTBaA MPOCTHIX BEUIECTB — METAJIIOB U HEMETAJLJIOB;

. IOPOBOJIUTH pacueTbl Ha HAXOXKJIEHUE MOJIEKYJIIpPHOH (OpMyNbl YrieBoJopoja Io

IPOJAYKTaM CTOPaHHs U IO €ro OTHOCUTEIbHOW IUIOTHOCTH M MACCOBBIM JOJSIM 3JIEMEHTOB,
BXOJSILIIMX B €r0 COCTaB;

. BJIQ/IETh IPaBWJIaMU O€30MaCHOTO OOpAaIEHUS C €JKUMH, TOPIOYMMHU U TOKCHYHBIMH
BEIIIECTBAMM, CPEACTBAMU ObITOBOM XMMUU;

. OCYIIECTBIIATh MOUCK XWMHUYECKOM WH(pOpMaluu IO Ha3BaHUAM, HACHTH(]UKATOpam,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

. KPpUTHYECKH  OLIEHMBAaThb U  HMHTEPHPETUPOBATh  XUMHYECKYHO  HH(POpPMAIHUIO,
COJIepKaIyI0Cs B COOOILIEHUSIX CPeACTB MaccoBoi nHpopmanuu, pecypcax MHTepHeTa, Hay4yHO-
MOMYJISIPHBIX CTaThSIX C TOUKU 3PEHUS] €CTECTBEHHO-HAyYHOU KOPPEKTHOCTH B LIEJISX BBISABIICHUS
OLIMOOYHBIX CY)KICHUNA U (OPMUPOBAHUS COOCTBEHHOH MO3UIUH;

. NPEJICTaBIATh MYyTH pEUIeHMs TJI00aJbHBIX MPOOJIEM, CTOSIIMX IEpes YeI0BEYECTBOM
(9KOJIOTMYECKHX, SHEPTETUUYECKUX, CBIPHEBBIX ), U POJIb XMMHUHU B PEIIEHUH 3TUX IPOOIeM.
Boinycknuk nonayuum 603mM03#CHOCHb HAYUUMbBCAS

. WIUTIOCTPpUPOBATh Ha IMPUMEPAX CTAHOBJIICHHUC W 3BOJIFOIUIO OpraHquCKOﬁ XHUMHUHU KakK
HAaYKHM Ha Pa3JIMYHBIX HCTOPHUYCCKUX OTallaX €€ Pa3BUTHUA,
. HCIIOJIB30BaTh MCTOABI HAYYHOTO IIO3HAHUS IIPHU BBINIOJIHCHUU IPOCKTOB U yqe6Ho-

MCCJIEIOBATEIbCKUX 3a/lad [0 H3YYEHHIO CBOICTB, CHOCOOOB MOJY4YEHHS U pPaclno3HaBaHUS
OpPraHMYECKUX BEIIECTB;

. OOBSCHATH TPHUPOAY U CHOCOOBI 00pa3oBaHHs XUMHUYECKOW CBSI3U: KOBAJICHTHOU
(TIOJIIPHOM, HETIONIIPHOI), MOHHOM, METAIIIMYECKOW, BOJOPOJHOM — C IEJIbI0 ONpe/eieHus
XUMHYECKON aKTUBHOCTH BEUIECTB;

. YCTaHABIMBAaTh T€HETUYECKYIO CBSI3b MEXIYy KJIacCaMU OPraHWYEeCKUX BELIECTB JUIS
000CHOBaHMS MNPHUHIMUIHUATIBGHOW BO3MOXHOCTH IOJYYEHHUS OPraHUYECKUX COEAMHEHUM
3aIaHHOT0 COCTaBa U CTPOCHUS;

. YCTaHABIIMBATh B3aUMOCBS3H MEXAY (pakTamu U TeopHel, IPUUMHON U CIEACTBUEM IpU
aHamu3e MpPOOJEMHBIX CUTyallMii M OOOCHOBAHWM MPUHUMAEMbIX pELICHHH Ha OCHOBE
XAMHYECKUX 3HAHUM



Conep:xanue yueOHOT0 npeamera

Paznen 1. Teopernueckue ocHoBbI xumun (19 u)
1.1.Basicneiimue xumuueckue nonamus u 3axkout (4 u)

Baxueiiire XuMUYeCKHe MOHATUS U 3aKOHBI. XHUMHYECKUN 3JIEMEHT. ATOMHBIN HOMeEp.
MaccoBoe uncio. Hyknuasl. Pagnonyknuasl. 130Tomnsl.

3aKOH COXpaHEHUs] MACChI BEIIECTB. 3aKOH COXPAaHEHUs U MpeBpaiieHus sHepruu. Jledexr
Macchl.

[lepuonuueckuii 3akoH. OJEeKTpoHHas KoH¢urypamus. ['paduyeckas >neKTpoHHAS
dopmyna. Pacnipenenenue 31eKTPOHOB B aTOMaX 3JIEMEHTOB MaJjbIX M OOJBIINX IEPUOJIOB, S-, P-
, 0- u f —snementsl. JlanTaHouabl. AKTHHOMIBL. VICKYCCTBEHHO TIOJNyYEHHBIC DIIEMCHTBI.
BanentHoCTh. BaneHTHbIE BO3MOKHOCTH aTOMOB. Boi0pOIHbIE COEIMHEHMUS.

1.2. Cmpoenue seuecme (3 u)

Honnast cBsi3p. KoBaneHntHas (MoJsipHas U HEMOJSIpHAs) CBA3b. DJEKTPOHHAs Gopmyra.
Meramumueckas cBsi3b. Bonopoanas cBs3b.

['uOpuau3anmsi aTOMHBIX OpOHTAaJIeH.

Kpucramisl: aroMHBIE, MOJIEKYJISIPHBIE, HOHHBIC, METAUTMYECKHUE. DIIEMEHTapHas suehKa.

[Tonmumopdusm. ITlomumopdusie momudukanuu. Amnorponus. M3omepus. ['omomorus.
XUMHUYECKUN CHHTES.

JdemoHcTpanuu. Mojenu HWOHHBIX, AaTOMHBIX, MOJEKYJSIPHBIX M METaJUIMYECKUX
KPUCTAJUTMYECKUX perieToK. Moieian MoJIeKyl H30MEPOB U TOMOJIOTOB.

1.3. Xumuueckue peaxyuu (3 u)

OKHUCIIUTENIBHO — BOCCTAHOBUTEJIBHBIE peakuuu. Peakiuu pas3ioxeHus, COCIUHEHUS,
3aMelnieHus, OoOMeHa. ODK30TepMUYECKHME U DJHIAOTepMHUYeckue peakuuud. OOpatumbie u
HeoOparumble peakiuu. TemmoBoir 3ddext peakmuu. 3akoH [ecca. Tepmoxumuyeckue
ypaBHeHus. Temnora obpa3zoBanus. Temaora cropaHus.

CKOpOoCTh XMMHUYECKOW peakuuu. AKTUBUPOBAHHBIM KOMIUIEKC. 3aKOH JIEHCTBYIOIIUX
Macc. Kunetnueckoe ypaBHEHUE PEAKLIUU.

Karanu3. Karamuzarop. Wuruburop. IT'OMOreHHbli W  TreTepOreHHBIM  KaTaius.
Karanutuueckue peakium.

Xunmnueckoe paBHosecue. [Ipunnun Jle larense.

JeMmoHcTpanuu. PaznuyHble TUITBI XUMUYECKUX PEAKIIMM, BUICOOMBITHI IO OPTaHUYECKOU
XUMUH.

JlabopaTopHBIi ONBIT.

v N3yuenne BIusHUS  pa3NU4YHBIX  (PAKTOPOB Ha  CKOPOCTH
XUMHUYECKUX PEaKIUH.
1.4.Pacmeoput (5 u)

Hucnepcubie cucteMbl. ['pyboaucrnepcHble CcHUCTEMBI  (CYy3MEH3MM U OMYIbCUU).
Komnounueie pactBopbl (3011). Aspo3onn. CrocoObl BBIpaXKEHHUS KOHIICHTPAIIMH PacTBOPOB.
MonsipHasi KOHIIEHTpanus (MOJISPHOCTB).

DNEKTPONUTHL. DJEKTpoluTHUeckas auccormarnus. Crenenp auccouuanuu. KoHcraHTa
nucconuanuu. BomopoaHsiid mokaszarens. Peakiiuu noHHOTO oOMeHa. ['MIponn3 opraHu4ecKux
BeIECTB. [ MaApoIu3 cosen.

IIpakTnyeckas pabGora. IlpuroroBiieHMe pacTBOpPOB C  3aJaHHOM  MOJSIPHOMN
KOHIIEHTpaLUEH.

JlabopaTopHble ONBITHI.

v Ornpesenenne peakiuu Cpeibl YHUBEPCATbHBIMU HHINKATOPOM.
v Tuxponus coneit.
1.5 Inekmpoxumuueckue peaxyuu (4 4)

lanbBannveckuid sneMeHT. OnekTpoasl. AnHona. Karon. Axkkymynarop. TomiuBHbBIN
ANEMEHT. ODJEKTPOXHMHs.  PsAn cTaHIApTHBIX SJIEKTPOAHBIX TOTeHIMaNoB. CTaHIapTHHIC
ycnoBusi. CTaHAapTHBIA BOJOPOAHBINA MOTEHIUA.



Koppo3ust metamioB. XuMuyeckasi 1 3J€KTPOXUMHUYECKasi KOPPO3Hsl.

DIIEKTPOIIH3.

Pa3nen 2. Heoprannueckas xumus (11 u)
2.1. Memannwt (6 u)

Jlerkmue wu  TsKEnple  MeTauibl.  JIErkOIUIaBKME WM TYTOIUIABKHE  METAJLIBI.
Meramnuueckue  snemMeHTl  A- u b-rpynn. Meas. [{unk. Tutan. Xpom. XKenezo. Hukenb.
[Tnatuna. CruaBel. Jlerupytomme no0GaBku. U€pHble Metaybl. LlBetHbie meramiel. UyryH.
Cranb. JlernpoBaHHbIE CTaJIH.

JNemonctpanuu. OOpasibl METAIOB M HMX COCAMHEHUWH, crjiaBoB. B3ammopeicTBue
METAJIJIOB C KUCJIOPOAOM, KUCIOTaMH, BoaOH. Jloka3aTenbcTBO aM()OTEPHON aTlOMUHUS U €0
rupokcuaa. BzanMonelictBrue Meu U Jkee3a ¢ KMCIO0pOI0M; B3aUMOJICHCTBUE MEIH U JKEJe3a
¢ kucimoramu (cepHasi, consHas). [Tonyuenue rumpokcumoB meau (III) u xpoma (III), oxcuma
Meau. BzanMopelicTBHE OKCHIOB M TMIPOKCHJIOB METANIOB € KHUCIOTaMH. JlokazarenbcTBO
amdoreproctu coeaunenuit xpoma (I11).

IIpakTuyeckas padora. Penienue skciepuMEeHTANIbHBIX 3aa4 10 Teme «MeTamib.

2.2. Hememannot (5 u)

Hemeramner. [IpocTeie BemecTBa — Hemetauibl. Yriepoxa. Kpemnwii. Azor. docdop.
Kucnopon. Cepa. @rop. Xnop. Kucnorusie okcuasl. Kucnopoaconepsxaimue kucnotel. CepHast
KucaoTa. A30THas KUciI0oTa. BogopoaHbie cOeTMHEHS] HEMETAIIOB.

JemouncTpanusi. O6pa3ibpl HeMeTaIIoB. MoAeny KpUCTAUTHYECKUX PEIIeTOK anmasza U
rpaduta. IlomydeHne amMmmaka W XJIOPOBOAOPOJA, PACTBOPEHHE MX B BOJE, JOKA3aTEIbCTBO
KHCIIOTHO — OCHOBHBIX CBOMCTB 3THX BemlecTB. (C)KMraHue yrisi M Cepbl B KHCIOpPOJE,
OIpENEICHUE XUMHUYECKUX CBOMCTB IPOAYKTOB CropaHus. BzaummonencTtBue ¢ Meablo,
KOHIIEHTPUPOBAHHOM U pa30aBIIEHHOM a30THOM KUCIOTHI.

IIpakTHyeckas padora. Penienue skcriepuMeHTaIbHBIX 334a4 110 Teme «HemeTamisy.

Pa3nen 3. Xumusa u xku3Hb (3 4)

XuMuYecKass MPOMBINUIEHHOCTh. XHUMHUYECKass TEXHOJOrus. YepHas MeTaulyprus.
Homennass mneub. Arsnomepanusi. Kucinoponanelii koHBeprep. be3oTxonHoe mnpous3BOACTBO.
DKOJOTHYECKU MOHUTOPHHT. [IpenenbHO T0myCcTHMbIE KOHIICHTPAIIHH.

JMemonctpanusi. O6pasibl cpeAcTB OBITOBOM XUMUHU, HHCTPYKIIUH 110 UX TPUMEHEHHIO.

Pe3epBHoe Bpemsi — 1 uac.

TemaTnueckoe niiIaHnpoBaHue (¢ yueTrom padoueil mporpaMMbl BOCIIUTAHMSA)

ITporpamma Bocnutanust MKOVY «Anekcanaposckass COIL» sBrisercs oOs3aTenbHON
YacThI0O OCHOBHBIX oOOpasoBarenbHbiXx mnporpaMmm MKOVY «Anekcanaposckas COI» wu
HafpaBjeHa Ha MpHOOIIeHHe OOy4arolMXCsl K POCCHUICKUM TPaJUIIMOHHBIM JTYyXOBHBIM
LIEHHOCTSAM, MpaBUjaM U HOpMaM IOBEJCHHS B POCCHUHCKOM OOIECTBE, a TaK K€ pelIeHHe
npo0bjaeM TapMOHHYHOTO BXOXKJICHHS IIKOJBHHUKOB B COLMANBHBIA MHUP W HaJIaXHUBAHUA
OTBETCTBEHHBIX B3aUMOOTHOILLIEHUN C OKpYXKalIIUMU UX JoAbMH. JlaHHas mnporpamma
Opu3BaHa IMOMOYb BCEM  YYaCTHMKaM  OOpa3oBaTEeIbHOIO  IpoOLecca  pealn30BaTh
BOCIHUTATEIbHBIA TMOTEHI[MA] COBMECTHOM JESITENTbHOCTHM M TEM CaMbIM CJeJaTh IIKOIY
BOCIIMTBIBAIOIIEH OpraHU3aluei.

Peanu3zanus MKOJIBHBIMU IIE€IArOraMU BOCIIUTATENIBHOTIO OTEHIIMANA YPOKa
IIpeIoaraeT cieyolee:

* YCTaHOBJICHHE IOBEPUTEIbHBIX OTHOLIEHUI MEXKY YUUTEIEM U €ro ydeHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCTIPUATHIO YUAIIUMUCS TpeOOBaHUN U MPOCKO yuuTes,
MIPUBJICYCHHUIO MX BHUMaHUS K 00CyKJaeMOi Ha ypoke HH(pOopMaluy, akTUBU3ALNN UX
MO3HABATEILHOMN JIESITEIIbHOCTH,



* MoOY>KJCHUE IIKOJIBHUKOB COOJIIOAATH Ha YPOKE OOLIETIPUHSATHIE HOPMBI IOBEJICHUS,
npaBujIa OOIIEHUS CO CTAPITUMU (YUUTEISIMHU) U CBEPCTHUKAMHU (0OYJArOIITUMUCS ), TPUHITUTIBI
y4eOHOM TUCIMITIMHBI U CAMOOPTaHU3aIHH;

* IPUBJICYEHNE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY aCIIEKTY U3y4aeMbIX Ha ypOKax
SIBIICHUH, OpraHu3aus uX paboThI C IOTy4aeMOl Ha YPOKE COITMAIEHO 3HAYUMOUN HH(OpMAaITHeH
- HHULMUPOBaHUE ee 00CYK/ICHNUS, BbICKa3bIBaHUS YUAIIUMUCS CBOETO MHEHHSI 110 €€ ITOBOY,
BBIPa0OTKH CBOETO K HEl OTHOIICHUS;

* MCIOJIb30BAHUE BOCITUTATEILHBIX BO3MOKHOCTEH COZCpKaHUs y4eOHOTO IpeaMeTa
4yepes JeMOHCTPAIIHIO JETSAM IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEICHUS,
MIPOSIBIICHUS YE€TIOBEKOIIO0US U TOOPOCEPACUHOCTH, Yepe3 MO00p COOTBETCTBYIONINX TEKCTOB
AJId 9YTCHUS, 3a1a4 JJId PCIICHUA, HpO6JIeMHLIX CI/ITyaL[I/Iﬁ JJIA O6cy)KI[CHI/I$I B KJIacce,

* IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hOpM pabOThI yYalIUXCsl: UHTEIUICKTYaIbHBIX,
JIEJIOBBIX, CUTYAI[MOHHBIX UI'P, CTUMYJIUPYIOIIKX 103HABATEIbHYIO MOTUBALIMIO IIKOJBbHUKOB;
JTUCKYCCHIA, KOTOPBIE JAOT YYaIIUMCSI BO3MOKHOCTh PUOOPECTH OMBIT BEACHUS
KOHCTPYKTHUBHOTO JHAJIOTa; TPYNIIOBOW PabOThI MM PabOTHI B TapaxX, KOTOPbIE ydaT
HIKOJIbHUKOB KOMaHAHOM padoTe U B3aUMOJIEHCTBHUIO C APYTUMU JAETbMU;

* BKJIFOUYEHHE B YPOK UTPOBBIX MIPOLIENYP, KOTOPBIE TOMOTAIOT MOAIAEPKATh MOTUBALIMIO
JleTeH K MOIY4YCHUIO 3HaHUH, HATAXKUBAHUIO ITO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLICHUH B
KJ1acce, IOMOTaloT YCTaHOBJICHUIO JOOPOXKeIaTeNbHOM aTMoc(hephbl BO BpeMs YpOKa;

¢ OpraHusanusa me(bcha, HAaCTaBHUYCCTBA MOTHBHUPOBAHHLIX U 5PYAUPOBAHHBIX
yqamuxcsa Hal UX HCYCIICBAOIIUMHA OJHOKIIACCHUKAaMH, JAOIICT0 HIKOJIBHUKAM COLIUAJIBHO
3HAYUMBIH OITBIT COTpyAHUYCCTBA U B3aHMHOM IIOMOIIIH,

* MTHUIIMMPOBAHKE U ITOJICPHKKA HCCIEAOBATEIBCKOMN AESITEIIBHOCTU NIKOJIBHUKOB B
paMKax peaJM3aliyd UMHA UHIUBUIYAJIbHBIX U TPYIIIOBBIX UCCIIEI0BATEIbCKUX IIPOCKTOB, YTO
JIaCT LIKOJIBHUKAM BO3MOYKHOCTb ITPHUOOPECTH HaBBIK CAaMOCTOSTEIBHOIO PEILICHUS
TEOPETUYECKOH MPOOIeMbl, HABBIK TEHEPUPOBAHUS M 0(OPMIIEHUS] COOCTBEHHBIX UAEH, HABBIK
YBa)XUTEJIBHOTO OTHOLLIEHUS K UY)KUM UJesiM, 0(OpMIIEHHBIM B paboTax APyrux
uccleioBaTesel, HaBbIK MyOJIMYHOTO BBICTYIUIEHUS epesl ayuToOpueli, apryMeHTUPOBAaHUS U
OTCTauBaHUs CBOEU TOUKH 3PEHUS.

YyeOHO-TEeMAaTHYECCKUH JIAH

Ne | Tema KomnuectBo | KoHTpoOsbHEIE IIpaxTHueckue
4acoB (Bcero) | paboThbl paboThI

1 | Beemenue 1

2 | Teoperndeckre OCHOBBI XUMHH 19 1 1

3 | Heopranmieckast xumust 11 1 2

4 | Xumus B IPOMBIIUICHHOCTH 3




TeMaTnueckoe IUIAHMPOBAHUE

Neni/n HaunmeHoBaHMe pa3jeiia, TeMa ypoOKa Koua-Bo
4acoB
Bgenenue (1 4)
1 | IToBTOpenue kypca xumuu 10 knacca. 1
Pasznea 1. Teoperuueckue ocHOBbI Xumuu (19 4)
1.1 BaxxHeiimmne XuMu4ecKkue NOHATHS W 3aKOHBI (4 1)
2 Xumuyeckui anemeHT. Hykmuapl. M3otomnbl. 3akOHBI COXpaHEHUs 1
MaccChl ¥ SHEPTUU B XUMUH.
3 [lepuognueckuii 3akoH. PacmpeneneHue 5JIEKTPOHOB B aToMax 1
9JIEMEHTOB MaJIbIX M OOJIBIINX NEPUOJIOB.
4 [lonoxkeHne B MEPUOJUYECKONW CHUCTEME BOJOPOJAA, JAHTAHOHUJOB, 1
AKTUHOMJIOB M UCKYCCTBEHHO IOJIYYEHHBIX JIEMEHTOB.
5 BaneHTHOCTP U BaJIeHTHBIE BO3MOKHOCTH aTOMOB. 1
1.2. Ctpoenne Beuects (3 4)
6 OcHoBHbIE BUBI XUMHUYECKOW CBA3U. MlOHHAas M KOBaJEHTHAsl CBSI3b. 1
Metannnueckast cBsi3b. BonopoaHast cBsi3b.
7 IIpocTpaHCTBEHHOE CTPOCHUE MOJIEKYI. 1
8 Crpoenue kpuctamnoB. Kpucrammueckas pemerka. [IpudnHb 1
MHOT000pa3us BEMICCTB.
1.3. Xwumuveckue peakuum (3 4)
9 Knaccugukanus XuMHUecKnuX peakini. 1
10 CkopocTh XMMHUECKUX peakuuid. Karanus. 1
11 XUMUYECKOE PAaBHOBECHUE U YCIOBHS €0 CMEIICHHUS. 1
1.4. PactBopsl (5 4)
12 JlucnepcHbIe CHCTEMBI. 1
13 CriocoObl BBIpayKEHUS! KOHIIENIIMHM PaCTBOPOB. 1
14 [Tpaktuyeckas pabGora 1 «lIpuroToBiaeHue pacTBOPOB C 3aJaHHOM 1
MOJISIPHOM KOHIIEHTpale».
15 OnexkTponuTHyeckass — aucconManus.  BomopoaHblii  mokasartenb. 1
Peakuuu nonHoro oOMeHa.
16 ['maponu3s opraHuYeCKUid 1 HEOPraHWYECKUX COETMHEHU . 1
1.5. Daekrpoxumuueckue peakuuu (4 4)
17 XUMUYECKHME HCTOYHUKH TOKA. PsAn CTaHAApTHBIX 3JIEKTPOAHBIX 1
ITOTEHIIAAJIOB.
18 Koppo3ust MeTasiioB v ee npenynpexacHue. 1
19 DIIEKTPOIHN3. 1
20 KonTposnpHast pabota 1 o teme «TeopeTudyeckre OCHOBBI XUMHUM. 1
Pa3nen 2. Heoprannueckas xumus (11 u)
2.1. Meransl (6 1)
21 OO6m1ast XapaKTepUCTHUKA B CTIOCOOBI TTOTYICHUST METAJIOB. 1
22 O0630p MeTAUIMYECKHUX 3JIEMEHTOB A- 1 b-rpym. 1
23 Mens. [{unk. Tutan. Xpom. Kenezo. Hukens. [1natuna. 1
24 CrnuiaBbl METAJUIOB. 1
25 OKCHUIBI M THAPOKCHUIBI METAJIIOB. 1
26 [IpakTrueckas pabora 2 «PemieHne SKCIEpUMEHTAIBHBIX 3a/1ad IO 1
TeMe «MeTaby.
2.2. HemeTtajuinl (5 4)
27 O630p HemerayuioB. CBOHCTBA W  NPUMEHEHHE  BAKHEHIINX 1

HEMCTAJJIOB.




28

Obmas XapaKTepUCTHKA OKCHJIOB HEMETAJIJIOB u
KHUCJIOPOJICOACPKAIIMX KUCHOT. OKUCIUTENbHbIE CBOMCTBA CEPHON U
a30THOM KUCJIOT. BoiopoaHbIe coeIMHEHNS] HEMETAIIJIOB.

29 ['eneTnyeckast CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

30 [IpakTuueckast pabora 3 «PemieHue SKCIEPUMEHTAIbHBIX 3aJad I10
teme «Hemeramibiy.

31 KonTponbnas pabota 2 no teme «Heopranuueckast XUMUs».

Pa3pnen 3. Xumus B npombinieHHOCTH (3 4)

32 XUMUS B IPOMBIIUIEHHOCTH. [IpUHIIUIIBI XUMHUYECKOTO MPOU3BOJICTBA.
XUMHUKO — TEXHOJOTUYECKUE MPUHIHUIIBI POMBIIIJICHHOTO MOJyYeHHUs
MeTaysioB. [Ipon3BoICTBO UyryHa U cTalu.

33 Xumuss B ObITy. XUMHUYECKas MPOMBIIIJICHHOCTh M OKpYXKarouias
cpena.

34 Hroroseiit ypok 1o kypcy xumuu 11 kiacca.

35 PesepBHOE Bpemsi.




JIucer BHeceHHuS N3MEHeHM it

ypoka

Tema

KoaunuecTBO 4acos

1o MJIaHy

JaHO

puunna

KOPPEKTHPOBKH

Cnoco0

KOPPEKTHPOBKH

10
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