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IHosicuuTennLHAA 3aMCKA

Pabouas nporpamma mo xumuu g 11 kimacca cocTaBieHa B COOTBETCTBUHM C 3aKOHOM
«O06 obpazoanuu B Poccuiickoit ®enepanuny» (2012), OyHaaMeHTAIBHBIM SIPOM COACPIKAHUS
obmiero obpazoBanus (2009), @enepanabHBIM rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOT0 00miero oopazoanus (2010), mpuMepHO OCHOBHOM 00pa30BaTEIHHOM MPOrPaMMBbl
00pa30BaTENbHOIO YUpEXKJEHUSI TPeOOBaHMSMU M HA OCHOBE INPUMEPHON 00pa3oBaTEIbHON
nporpammbel  O.C.  Tabpuensna («IIporpammer  kypca xumuum maia  8-11  kiaccoB
0011e00pa30BaTeIbHBIX YUPEKIACHUN)», AOMYIIEHHOH MUHUCTEPCTBOM 00pa3oBaHUS M HAyKH
Poccuiickoit denepanun U COOTBETCTBYIONIEH (eaepaaTbHOMy KOMIIOHEHTY TOCYIapCTBEHHOTO
oOpa3oBatensHOro cranaapta. Mimeet rpud «PexomeHna0BaHO MHUHUCTEPCTBOM 00pa30BaHUS U
Hayku Poccuiickoit ®enepanun»). Hacrtosmias mporpamma paspaboTaHa ¢ y4eToM
denepanbHOrO mMepedyHs Y4eOHHMKOB, PEKOMEHIYEMBIX K HCIOJb30BAHUIO TPH pPealU3aluu
MMEIOLINX FOCYapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHBIX MPOrpaMM HAYaIbHOT'O OOIIEro,
OCHOBHOTO 00IIero, cpexHero obmero odpaszoBanus (mpukaz MunoOpnayku Poccum ot 31
mapta 2014 r. Ne 253 «O06 yTBepxkaeHun (eaepalbHOrO MepedHsi yueOHUKOB, PEKOMEHIYEMbIX
K HCHOJb30BAHUIO IPU  peaiu3allud  HMMEIOIIHUX  TIOCYJapCTBEHHYIO  aKKpPEAUTALMIO
o0pa3oBaTeNbHbIX MPOTrpaMM HadaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOIero
obOpaszoBanusi» u npukaz3 MunoOpuayku Poccum ot 8 wutons 2015 r. Ne 576 «O BHeceHuu
U3MEHEHUH B (perepaibHbIi MepeueHb Y4eOHUKOB, PEKOMEHJIOBAHHBIX K HCIIOIb30BAHUIO MPHU
peamu3ani  HMMEIOMIMX TOCYJAapCTBEHHYIO aKKPEAMTAIMI0 00pa3oBaTelIbHBIX IPOrpamMM
HAYaJIbHOTO M OOILEro, OCHOBHOTO OOINEro, cpeaHero oOuiero o0pa3oBaHUs, YTBEPKICHHOTO
nprka3oM MuHuctepcTBa odpasoBanus U Hayku Poccuiickort ®eneparnyu ot 31 mapra 2014 r.
No 253y).

[IpenycmarpuBaer n3ydeHue npeamera Ha 0a30BOM YpOBHE.

OpuentupoBana Ha Y MK:

1. Xwumus. 11 xnacc. ba3ossiit ypoBens. Yueouux/O.C. 'abpuensn. - M.: [lpoda, 2014.
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1. Ilnanupyemble pe3yabTaThl

OOyyeHHe XUMUM HANPABJIEHO HA I0CTHKeHHE YYAIIUMHUCS CJIeTyIOIMnX
JIMYHOCTHBIX Pe3yJibTaTOB:

8 YEeHHOCMHO-0PUEHMAYUOHHOU chepe — TyBCTBO TOPAOCTH 32 POCCUHUCKYIO XUMHUECKYIO
HayKy, T'yMaHU3M, OTHOLIEHHE K TPYLY, LI€JICYCTPEMIIEHHOCTD;
® AHAJIW3UPOBATh M OLEHUBATH IIOCIECACTBUSA I OKPYKAIOLICH Cpezsl
OBITOBOM M TPOM3BOJICTBEHHOH JESITEIBHOCTH YEIIOBEKAa, CBSI3aHHOU C
nepepaboTKOM BEILECTB;
® pa3bACHATH Ha IpuMepax (IPUBOAUTH IPUMEPHI IOATBEPHKAAIOIINE)
MaTCpruaJIbHOC CAUHCTBO U B3aUMOCBA3b KOMIIOHCHTORB JKUBOM M HEIKUBOU
IIPUPOABI U YEJIOBEKA, KaK Ba)KHYIO 4acThb 3TOrO €IUHCTBA; CTPOUTH CBOE
MOBCACHHUEC B COOTBCTCTBUH C IPpUHIHIIAMU 6epe>KH0r0 OTHOLICHUA K
HIPUPOJAE.
8 mpy006oli cghepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHE el oOpa3zoBaTeIbHON
TPacKTOpUH;
¢ [UIAaHUPOBATH U IIPOBOJUTH XUMHYECKHI OKCIICPUMCHT,
® CIOJB30BaTh BELIECTBA B COOTBETCTBHM C MX IPEJHA3HAYCHHUEM W
CBOfICTBaMPI, OIMMCAaHHBIMH B HHCTPYKIUAX 110 HpI/IMeHCHI/IIO;
8 NO3HABAMENbHOU (KOZHUMUBHOU, UHMENIeKmYalbHol) chepe — yMEHUE YIPABISATH
CBOEH IIO3HABATEIILHOM JESTEIBHOCTHIO
® ONKUCBHIBATH JEMOHCTPALlMOHHBIE M  CaMOCTOSITENBHO IIPOBEICHHbIE
9KCHEPUMEHTHI, MCIIOJIB3Ysl Al ITOr0 €CTECTBEHHBIN (PYCCKHi, POJHON)
A3BIK U A3BIK XUMHWU,
® ONHUCBHIBATH M  pPa3IMyaThb H3YYCHHBIE  KJIACCBI ~ HEOPraHUYECKUX
COCIMHEHU, IIPOCTBIE U CIIOKHBIE BELIECTBA, XUMUYECKUE PEAKIUU;
e KJIacCU(UIMPOBATH U3YUECHHBIE OOHEKTHI U SIBJICHUS;
e HaOJI0AaTh JEMOHCTPUPYEMBIE M CAMOCTOSATENBHO MPOBOANMBIE OIIBITHI,
XUMHUYECKHE PEaKIIUHU, MPOTEKAIOIINEe B IPUPOJE U B OBITY;
¢ JiCJIaTb BbBIBOJbI W YMO3AKJIOUCHUA U3 Ha6J'II021€HI/II\/'I, HN3YUCHHBIX
XUMHUYECKHX 3aKOHOMEPHOCTEM, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX
BEILECTB 10 aHAJIOTUU CO CBOMCTBAMU U3YYECHHBIX;
® CTPYKTypHUpOBaThb M3yYEHHBIH MaTepual M XHMHUYECKYI0 HH(OpMaIHIO,
MOJIYUYCHHYIO U3 IPYIrUX HCTOUYHHKOB,
® MOJEIUPOBATH CTPOCHHE AaTOMOB OJJIEMEHTOB IIEPBOIO — TPETHErO
NepruosioB (B paMKax M3y4eHHBIX MoJoXeHui Teopuu . Pesepdopna),
CTPOEHHE MPOCTEUIINX MOJIEKYJI.

Mer AlPEAMETHBIMUA PE3YJIbTATaAaMHU OCBOCHMS BLIITYCKHUKAMM OCHOBHOI1 IIKOJIBI
nmporpaMmaI 10 XuMHM SIBJISAKOTCSH:

WCTIONB30BaHME YMEHMH W HABBIKOB pA3IMUHBIX BUJIOB TIO3HABATEIILHOM JICATENTHHOCTH,
MPUMEHEHWE  OCHOBHBIX ~ METOZIOB  TO3HAaHWS  (CHCTEMHO-WH(OPMAIMOHHBIA  aHAIIH3,
MOJIETMPOBAHHE) JUTS U3YUEHHs Pa3IMYHbIX CTOPOH OKPYKAOIIEH IeHCTBUTEIHOCTY,
WCTIONB30BAHNE OCHOBHBIX MHTEIUICKTYATBHBIX OMepalyif: ()OpMyJIMpPOBaHKE THIIOTE3, aHATN3 U
CHHTE3, CPaBHEHHE, 0000IIIEHHE, CHCTeMAaTH3alsl, BbISBICHHE PUUMHHO- CJIEICTBEHHBIX CBSI3EH,
TIOHCK AQHAJIOTOB;
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YMEHHE IeHepUpOBATh UIEU U OTIPEIIEIISITh CPEICTBA, HEOOXOMMMBIE [T MX PEaH3aLHm;

YMEHHE OMpEIEeITh eI W 3a[audl JICSTEIBHOCTH, BBIOMPATh CPEACTBA PEalM3ali IIETd U
TIPAMEHSTh X Ha MPAKTHKE;

WCIIOJTB30BAHNE PA3TYHBIX MCTOYHUKOB JIIS TTOTYYEHHST XUMUYECKON HH(OPMAITUH.

[IpeaMeTHBIC PEe3YIbTATHI.

JIaBaTh OIPEACIICHUS] HW3YYEHHBIM TOHATHSAM «aTOM», «MOJIEKYJIa», «XUMHUYECKHI
AIIEMEHT», «IIPOCTOE BEILECTBO», «CJIOXKHOE BEUIECTBO», «BAJIEHTHOCTHY», HCIIOJIb3Ys
3HAKOBYIO CUCTEMY XUMHH;

ONMCHIBATh JIEMOHCTPAILIMOHHBIE W CAMOCTOATEIBHO IPOBEAEHHOE 3SKCIEPUMEHTHI,
UCIIOJIB3YS JIJISl 3TOTO €CTECTBEHHBIH (PYCCKUIA, POJHOMN) S3bIK U SI3bIK XUMUU;

ONMCHIBATH W pA3IMYaThb H3YYEHHBIE KJIACCHI OPraHUYECKUX M HEOPraHMYECKUX
COEIMHEHUH, XUMUUYECKHE PEAKIIUU;

KJ1accu(UIUpPOBaTh N3yu4eHHBIE OOBEKTHI U SIBICHUS;

HaOII0/1aTh JIEMOHCTPUPYEMBIE U CAMOCTOSATEIHHO MPOBOAMMBIE OMBITHI, XMMHUECKHE
peaKIyu, MPOTEKAIOIIE B IPUPOE U B OBITY;

JeNaTh BBIBOABI W YMO3aKIIOUEHUS U3 HAOMIONEHUI, HM3YUYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB I10 AHAJOTHHU CO
CBOMCTBAMM M3YYEHHBIX;

CTPYKTYpUPOBATh U3YUYEHHBIN MaTepHall;

MPOBOAUTHh CAMOCTOSATEIbHBIH MOMCK XHMHUYECKOM HMH(OpMAMM € HCHOJIb30BaHUEM
Pa3IUYHbIX UCTOYHUKOB (HAY4YHO-TIOMYJIAPHBIE M3/1aHUs, KOMIIBIOTEPHbIE 0a3bl 1aHHBIX,
pecypcbl MHTepHeTa); HCMHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUH Ml 00paboTKw,
nepeaayr XUMHIECKOW MHPOPMALIUK U e€ TIPEICTaBICHHS B Pa3IMYHBIX (hopMax;
ONpeAeNsATh COCTaB BEHIECTB MO UX (¢GopMylnaM, MNPUHAIICKHOCTh BEIIECTB K
ONpPEeACIEHHOMY KJIAcCy COCIWHEHUN, THUIbl XMMHYECKUX PpEaKUUid, BaJCHTHOCTb H
CTENEHb OKUCIICHUS 3JIEMEHTA B COCAMHEHUSX, BUJ XUMHYECKON CBSI3H B COCIUHEHUSIX,
TN ~KPUCTAINIMYECKOW pEIIETKM BEIIEeCTBA; MPU3HAKM XUMHUYECKHX PpEaKlnid;
BO3MOKHOCTh NMPOTEKAaHUsI peaKiii HOHHOro 0OMeHa;

oOpalaTeCsi ¢ XUMUYECKOU MOCYA0HN U J1aDOpaTOPHBIM 000PYAOBAHUEM;

ONUCBHIBaTh CTPOEHHE aTOMOB »HyeMeHToB |-V  mepuogoB ¢  HcHogb30BaHHEM
ANEKTPOHHON KOH(PUTYpaLlUd aTOMOB;

MOJIETIMPOBATh CTPOEHUE MPOCTEHIINX MOJIEKY] HEOPraHWYECKUX M OPraHU4eCcKHX
BELIECTB, KPUCTAILIIOB;

BBIUUCIIATh MAacCOBYIO JIOJIFO XHMHMYECKOIO JJIEMEHTa 10 (OopMyle COEeTUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, KOJIMYECTBO BEIIECTBA, 00BEM U Maccy IO
KOJINYECTBY BELIECTBA, 00bEMY MIIM Macce peareHTOB UM MIPOAYKTOB PEAKIIMH.

Hcnonb3oBaTh NpuOOpPeTEHHbIC 3HAHUA M YMEHHUS B IPAKTHYECKOM
NAeATeJIbHOCTH U NOBCeIHEBHOM KU3HH JJIS:

0e301acHOro 00palleHus ¢ BEECTBAaMH U MaTepHUalaMu;

HKOJIOTHYECKU TPAMOTHOT'O MOBE/ICHUS B OKPYKaIOIIEH cpee;

OLICHKHA BJMSHUS XHMHYECKOTO 3arpsi3HEHMS OKPYKAIOIIEW Cpenbl Ha OpraHu3M
YeJI0BEKa;

KPUTHYECKON OLIEHKH MH(OPMAIINK O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY;
MIPUTOTOBIICHHSI PACTBOPA 331aHHON KOHIIEHTPALIUH.
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Buinyckuux noayuum 603MOICHOCHIb HAVYUMbLCAL:

rPaMOTHO OOpamaThCs C BEHIECTBAMU B IOBCEIHEBHOM JKU3HHU;

OCO3HaBaTh HEOOXOJUMOCTh COONIOACHMSI TMPaBMJI  IKOJOTMYECKH Oe30MacHOro
MOBEJICHUS B OKPYXKAIOUIEH ITPUPOJHOM CpeliE;

MOHUMATh CMBICI U HEOOXOAMMOCTh COOJIIOJIEHUS NPEANUCAHUN, TMpEeAaraeéMbiX B
MHCTPYKLHUSAX 110 UCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIP.;
UCIIOJIb30BaTh  MPHUOOpPETEHHBIE  KIIIOYEBbIE KOMIIETEHTHOCTH TIPU  BBINOJIHEHUU
UCCIIEIOBATEICKUX MPOEKTOB MO HW3YYEHHIO CBOMCTB, CIOCOOOB TOJYy4EHHUS H
pacro3HaBaHMsI BEILIECTB;

pa3sBuBaTb KOMMYHHUKATUBHYKO KOMIICTCHTHOCTb, HWCIHOJbB3Yysd CpCACTBA yCTHOI>'I u
MUCbMEHHOW KOMMYHHKAIIMM MpU paboTe ¢ TEeKCTaMH Y4eOHHWKA M JOMOJTHUTEIHHOU
JUTEPATYpPOM, CHPAaBOYHBIMU TaOJMIIAMH, MPOSBIATH T'OTOBHOCTh K YBXKCHHIO HMHOU
TOUYKH 3PEHUS MIPU 00CYKIEHUHU PE3yIbTaTOB BHIMIOJHEHHON PaOOTHI;

O6B€KTI/IBHO OLICHUBATh I/IH(bOpMaI_[I/IIO 0 BCHICCTBAX W XHUMHYCCKUX IIPOHCCCAX,
KPUTHYECKH OTHOCHUTHCA K ICEBAOHAYYHOU MH(pOpMAINK, HETOOPOCOBECTHON peKiame,
KaCarolIeicsl UCIIOJIb30BAHUS PA3TUYHBIX BEIIECTB.

OCO3HABaTh 3HAUEHUE TEOPETUYECKUX 3HAHUM M NPAKTHUYECKOH NeATelbHOCTH
YeJI0BEKa;

OIHCHIBATh U3y4YEHHbIE 0OBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTHKY CUCTEMHOTO aHAJIH3a;
MNPUMCHATL 3HAHUA O 3aKOHOMCPHOCTIX HGpPIOI[H‘-IGCKOfI CUCTEMbI XHUMHUYCCKUX
AJIEMEHTOB JJIsl OOBSICHEHHS U MIPEIBUJICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;
MIPOTHO3UPOBATh PE3YJAbTATHl BO3JCHCTBHA pa3iWYHBIX (DAKTOPOB HAa CMEIICHUE
XUMHYECKOT'O PAaBHOBECHS.

MPOTHO3UPOBATH XUMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHHS.



I11. Conep:xanue yueOHOTO npeamera

OcHOBHOE cojiepkaHue (110 TeMaM WITH
paznenam)

XapakTepucTuKa OCHOBHBIX BUJIOB Y4eOHOI

JCSATCIBbHOCTH.

Tema 1. Ctpoenue aroma u nepuoanyeckuii 3axon JI.U. Menneseena (3 yaca)

Crpoenue aroma. Sapo: TMpOTOHBI H
HEUTPOHBI W30TOIIbI. DJIEKTPOHBI.
OneKTpoHHAasE 000J0YKa. DHEPreTUUeCKUui

ypOBeHb. ATOMHBIE opOWTanH. S-, p-
DIIEMEHTHI. Ocobennoctu CTPOCHUS
ANIEKTPOHHBIX 000J104eK aTOMOB

MEePEXOHBIX FTIEMEHTOB.
ITepuonnueckuii 3akon J[.M.MenneneeBa B
CBET€ YyUYEHHUSI O CTPOCHUU  aToma.
Ilepnonnueckass  cucteMa  XUMHUYECKHX
AJIEMEHTOB AN .Menneneesa -
rpadgudeckoe 0oTOOpakeHHE
MEPUOJNYECKOr0  3aKkoHa.  Du3nyecKui
CMBICII TOPSAKOBOIO HOMEpa 3JIEMEHTA,
HOMEpa Tepuojla W HOMEpa TPYIIIIHL.
Banentneie 3IIEKTPOHBI. [TpuamHb!
W3MEHEHUS CBOMCTB JIEMEHTOB B MEPUOIAX
u rpynnax  (TIaBHBIX  MOATPYIIAXx).
3HaueHue NepUuoINYECKOro 3aKoHa.

OIIKUChIBATh MMPOCTPAHCTBCHHYIO
CTPYKTYPY U3YYaEMBIX BEIIECTB;
XapaKkTepu30BaTb  JJEMEHTHl  MaJlbIX
IEPUOAOB IO HX  IOJOXKEHUI0 B
[IEPUOIUYECKON cucreme
J.M.Menneneena;

YCBOUTH AJITOPUTM U OCHOBHLIC KPUTCPUU

CpaBHEHUS OpraHUYECKUX 5
HEOPraHUYECKHUX BEIECTB.

OCYIIECTBIISAITh CPABHUTEIIbHBIA — aHAIINU3
OpraHUYECKUX u HEOPTraHUYECKHUX
BCIICCTB;

BBIABIATE OCOOEHHOCTH OpPraHu4YCCKux
BCIICCTB,

Ha3bIBaTh  W3YYEHHbIE BeUIeCTBa IO
«TPUBUAIBHON» WM  MEXIYHapOAHON
HOMEHKJIAaType;

OCYILECTBJICHHE aHalu3a, CUHTE3a U
0000111eHUS TOJYYEHHBIX 3HAHUM;
aKTyalu3alus ILEHHOCTH  XMUMMYECKHX
METOZOB  HCCIEIOBaHUs  JKUBOW U
HEXUBOU ITPUPOJBL;

pa3nuyaTh IIPEIMETBI U3Y4EHHUS

OpFaHquCKOﬁ n HeopFaHquCKOﬁ XHUMHUHU.

Tema 2. Ctpoenne BemectBa (12 yacon)

Mounag xumnueckast cBsa3b. MOHHAA CBA3b.

Katuonsl U aHHUOHBI. Honnsble
KpUcTautiyeckue  pemerkn.  CBOHCTBa
BEIIECTB C 3THUM THIIOM KPHUCTAJUIMYECKUX
PEIIEeTOK.

KoBanentnas XUMHYecKast CBSI3b.
DNeKTpoOTpUIATeIbHOCTh.  [lomsipHas u
HeTnoJsIpHast KOBQJICHTHbBIE CBSI3U.
Mexanuambel  ee  00pa3oBaHUsI  CBSI3U
(oOMeHHBIE M JJOHOPHO-aKUENTOPHBIN).
MosnekynsipHbIe " aTOMHBIE
KpUcTalinueckue  pemerku.  CBoicTBa
BEIIIECTB c ITHMHA TUTIAMH
KpUCTaNIM4YecKuX  pemerok.  CreneHb

OKHCJICHUS W BAJCHTHOCTh XUMHUYCCKUX
3JIEMEHTOB.

Metammdeckas XUMHAYECKast CBSI3b.
OCOOEHHOCTH CTPOCHUSI aTOMOB METAJIIOB.
Mertauinyeckass XUMHYeCKas CBSI3b U

BBITIOTHATE XUMHUYECKHH OKCIICPUMCHT I10

pacno3HaBaHUIO BOKHEHIINX
OPraHUYECKHUX BELIECTB;
AHAJIN3UPOBATH METOABI YCTPAHCHUA

KECTKOCTH BOJIBI,
3HATh U IPUMEHSTH ra30BbI€ 3aKOHBI;
UCMOJIb30BaTh ypaBHEHHE MeHjeneeBa —
Kianeiipona;

KJIacCU(UITUPOBATh AUCIEPCHBIE CUCTEMBI
10 BEJIMYHMHE TUCTIEPCHOM (a3,
KJaccu(puIpoBaTh KHCTIbIE u
MUHEpaIbHBIEC BOJIBI,

KOHKPETU3UPOBATh MOHATHS «XMMHYECKast
CBSI3b» U «KPUCTAJUINYECKAS PELIETKa»

MOJIETTUPOBAaTh CTPOEHUE BEIIECTB C
KOBAJIECHTHOM W HOHHOM CBSI3bIO;

00BIACHATH BO3HHUKHOBEHHE
MEKMOJIEKYIISIPHOU u

BHYTPHUMOJIEKYJIIPHON BOJOPOJIHOM CBSA3H;




METAJNINYECKasi KPUCTAIUIMYECKAsi pPeIIeTKa.
CBolicTBa BeEIIECTB € METAJIMYECKOU
CBS3bIO.

Bonoponnas XUMHYECKast CBSA3b.
MesxxmodiekysipHas n
BHYTPUMOJIEKYJISIpHAsE BOJOPOJHASL CBSI3b.
3HaueHue BOJIOPOJIHOM CBSI3U IUIA
OpraHu3alu  CTPYKTYp OHOIOJIMMEPOB.
Enunas npuposia XMuMHUYECKON CBSI3H.
["a3o00pa3Hoe cocrosinue BemiecTBa. Tpu

arperaTHbIxX COCTOSIHUS BOJBI.
OcoOeHHOCTH CTpOeHUsl ra3oB. MOJSIpHBIN
00BeEM razo00pa3HbIX BEILLIECTB.

[IpencraBuTenu Ta3000pa3HBIX BEIIECTB:
BOJIOPOJ, KHUCIOPOJ, aMMHAK, YTJICKUCIIBIN
ra3, sTwieH. WX monydenwe, cobupaHue,
pacro3HaBaHHeE.

Kunkoe u TBepaoe COCTOSTHHE BEIECTBA.
Bona, ee Ouosiornueckas pOJIb.
[Ipumenenue Boabl. JKecTKoCcTh BOABI U
criocoObl ee ycrpaneHus. Kucnble coun.
MuHepanbHbie BOJIbI. JKUAKHE KPUCTALITBI U
uX wucnoiib3oBaHue. Kpucraminueckoe u
amopdHoe COCTOSIHUE BEIIECTBA.
[TpumeneHne aMOp(HBIX BEIIECTB.
JlucriepcHble  CHCTEMBI. IlonsiTue O
JTUCTIEpCHBIX cucTemax. [{ucnepcHas dasza u
aucriepcuoHHas  cpefa.  Kmaccudukanus
JUCTIEPCHBIX cucTeM. [ 'pyboaucnepcHbie
cucteMbl. IloHSTHME O KOJUIOMZAX M HX
3HA4YEHHE (30J1U, TEIN).

Cocrasn BEIIIeCTBA. CwmecH. 3aKoH
IMOCTOSHCTBA COCTaBa BellecTB. BerecTna
MOJIEKYJIIPHOTO u HEMOJIEKYJIIPHOTO
CTPOCHUSI. MonexynsapHas dbopmyna.
dopmynbHas eIMHHIIA BEIIIECTBA.
MaccoBas 1 00beMHas 101 KOMIIOHEHTa B
CMECH.

IIpakTnyeckas padora Nel «llomyuenue,
coOMpaHHe U PacliO3HaBaHUE Ia30By.

JladopaTopublie onbIThl. 1. O3HaKOMIICHHE
C MUHEpaJIbHBIMU BoJamu. 2. OmnpenencHue
TUTIA KPUCTALTUYCCKON PEIIETKH BEIIECTBA
Y OMMCAHUE €ro CBOMCTB.

e OOBSACHATH OCOOCHHOCTH  BOJIOPOIHOM
CBSI3H,

e OOBSICHATh PA3IMUUS  METAJUIMYECKOM
CBSI3U OT HOHHOM M KOBAJICHTHOM;

® OmpeensaTh BOAOPOJHYIO CBSI3b;

® omnpenensiTh HOHHYIO CBSI3b B
COCAUHCHHMSIX;

®  OMNpeaeisITh METANIMYECKYIO CBSI3b;

® OCYIICCTBJICHHE aHalIM3a, CHUHTE3a U
000011IeHHS TTOJTYYCHHBIX 3HAHU;

® pa3IMyYaTh BEIIECTBA MOJEKYISIPHOTO WU
HEMOJIEKYJISIPHOTO CTPOCHHUS;

® pa3IMyYaTh  TBEPIBIC BeIleCTBA U
amopdHbIE;

® pelaTh 337a4M Ha HAXOXKJIEHUE MacCOBOM

1 00BEMHOM J10JIM BEIECTBA;

COCTaBIISITh CXEMbI 00pa30BaHUs MOJICKYIT,

COCTaBIISITh YPAaBHEHUS PEAKIIHIA;

YMETb BBIYHUCIIATH MOJIIPHBINA 00BEM rasa;

yMEeTh  TOJIy4aTh ¥ paclio3HaBaTh

BOJIOPO/I, KUCIIOPOJI, AMMUAK, YTIEKUCIIbII

ras, STHJICH;

® yMETh paccUUTHIBaTh MOJISIPHYIO
KOHIIEHTPAIHIO;

® XapakTepu3OoBaTh JUCHEpCHYIO (asy u
Cpeny pa3iNYHbIX COCTOSHUI BEILIEeCTB;

®  XapaKTepU30BaTh KUJIKUE KPUCTAILIBI.

® T[IOHMMATh 3HAYECHHE BOJIbI /I OPTaHU3MA;

® 3HaThb O BO3MOXHOCTSIX TPUMEHEHUS

BO/IbI;

® OCMBICIIUTh 3HAYEHUE JUCIIEPCHBIX CUCTEM
B COBPEMEHHOM XUMHYECKON
IIPOMBIIIIEHHOCTH.

Tema 3. Xumuuec

ke peakuuu (9 yacoB)

Knaccudukanus XUMHUECKUX peaklHUil B
HEOPraHUYECKOM U OPraHWYeCKOW XMMMH.
Peakuuu, npotekarome 0e3 H3MEHEHHUS

®  AHAIM3UPOBATH TMAPOJIN3 OPraHUYECKUX U
HEOPraHWYECKUX COECIMHEHUI;
® aHaTM3UPOBATh (DAKTOPHI, BIUSIONINE HA




cocraBa BEIIICCTB! AITOTPOTIHS,.
QUTIOTPONHBIE  MOIU(GUKAIMKM  YTIEPOaa,
cepel, (ocdopa, osoBa W KHCIOPOJA;
U30MEPBHI,. U30MEpUs, peaxiuu
uzomepuzarmu. [IpuuuHBl  MHOTO0Opa3us
BCIICCTB:  AJUIOTPONHSI U HU30MEpHs,
TOMOJIOTHSL. Peaxrym, WIyIIne c
U3MEHEHHEM COCTaBa BEIIECTB: pPEAKLIUU
COCIIMHCHUS, PA3JIOKCHUS, 3aMEIICHUS,

obMeHa. Peakiyuu COCIMHCHMS,
IPOTEKAOIINE IPH IPOU3BOJCTBE CEPHOU
KHCIIOTBI. JK30 - W OJHIOTCPMHUYCCKHE

peakuuu. TermoBoit 3pGEeKT XUMHYECKUX
peakumii. TepMOXUMHUYECKUE YPABHEHMUS.
CkopocTh xuMHuueckor peakiuu. CKOpOCTh
XUMHYECKON peaKkuuu. DakTopsl,
BIUSIONIME HA CKOPOCTb XHWMHUYECKOU
peakuuu. Karanuzaropel W Karamus.
[lpencraBienne o  depmMeHTaX  Kak
OMOJIOTHYECKHUX KaTajau3aTopax OeIKOBOM
HIPUPOJIBIL.

OOpaTtuMOCTh ~ XUMHYECKHX  PEAKIIHA.
HeoOpaTtumble u oOpaTuMble XUMUYECKHE
peakiuu. XUMHYECKOE paBHOBECHE W
CIoco0bI ero CMEIIICHHUS. O6mue
MPEJICTaBICHUS 0 MPOMBIIIJICHHBIX
crocobax IMOoJIyueHUsl BELIECTB Ha MpUMEpE
MIPOU3BOJICTBA CEPHOM KHCIOTHI.

Ponp BoOmbl B XMMHYECKHX pEaKIIMSX.
Hctunnble pacTBOpbl. PacTBOpeHme kak
¢u3NKO-XMMHUECKUN Tporecc. fBieHus,
IIPOUCXOSAIINE TIPU PACTBOPEHNUN BELIECTB,
- paspylLleHHe KpUCTANINYECKOW PEIeTKH,
muddy3us, aUccolManus, —THUpaTanus,
JUCCOLIMAIUS  AJIEKTPOJIMTOB B BOJIHBIX
pactBopax. CTeNneHb 3JIEKTPOIUTHUYECKOM
muccormanny, CuinbpHble HW cia0ble
NIEeKTposINThL. KHCIIOTHI, OCHOBaHMS, COJIM B
ceete TO/I.

I'mpponus. I'maponu3 HEOPraHWYECKUX H
opraHuueckux coeauHeHuil. Cpena BOAHBIX

pacTBOPOB: KHcIas, HEHTpaJbHa,
nienoyHas. Bomopoansiii nmokaszarens (pH)
pacTBopa.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxkuu. Crenenb OKHCIJICHHUS.
Onpenenenne CTEIICHU OKHCIICHHUA

DJIIEMEHTOB 1O  (opmyrne COeAMHEHHS.
[ousarue 00 OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX peakiusx. OKucieHue

CKOPOCTh XUMUYECKOM peaKiuu;
aHAIM3UPOBATh 3K30- U SHJIOTEPMHUUECKUE
peakiuu;

BBISIBJISITh W KOHCTPYHUPOBATh DPEAKIIHH,
uaymue 6e3 U3MEHEHUS U C U3MEHEHHEM
COCTaBa BELIECTB;

BBISIBJISITH PA3JIMYHbBIE TUITHI HOHOB,;
3aMuChIBaTh ypaBHEHUS peaxuit
XapaKTePU3YIOIIUX CIIOCOOBI MOyYeHUs
CIIUPTOB;

UMETh MpejcTaBiIcHre O (epMEeHTax Kak
OMOJIOTMYECKHUX KaTalln3aTopax OelKoBON

MIPUPOBI;

HCCIIEI0BATh CBOMCTBA pacTBOpOB
JJIEKTOJIUTOB;

KJIacCU(PUIIUPOBAThH BEILIECTBA o
3JIEKTPOINPOBOJHOCTH;

KJIAaCCU(UITUPOBATH XUMHYECKHE

IPOIIECCH 0 (Ha30BOMY COCTaBY;
HAXOJUTh TPHU3HAKK  HEOPTaHUYECCKHUX
KaTaJIn3aToOPOB U (PEPMEHTOB;

OOBSACHATH  3aBUCHMOCTH  IOJIOKCHUS
XUMHYECKOTO PABHOBECHSI OT Pa3IMYHBIX
(hakTOpOB;

OOBSCHATH  YCIIOBUS, BJIMSIONIMEC HA
CKOPOCTh XUMHUYECKUX PEAKITUH;

OTIPEIICTIATh OKHCIIHTECIIb u
BOCCTAHOBUTEIIb;
ONpeNEsATh CTETICHb OKHUCJICHHS

3JIEMEHTOB 110 (OpMYJIe COeAUHEHUS;
ONpEeNATh XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHNYECKUX COCTUHEHUM;
OINPENEIATS, B KaKHX cIIydasx
IIPOUCXOAUT CMEILIEHUE PABHOBECHUS,
OCYLIECTBIIAATh ~ AHAIM3 W CHHTE3
ITOJIYYEHHBIX 3HAHUI;

MOJIB30BAaTbCA  METOJOM  DJIEKTPOHHOTO
Oananca;

IIPEACKA3bIBATh HAIIPABICHUE CMEILECHUS
XUMHUYECKOI'0 PAaBHOBECHS ITPH U3MEHEHHUH
YCIOBUU MPOBEACHUSA oOpaTtumoit
XUMHYECKON PEaKLINH;

IIPUMEHSTh TEOPHUIO DIIEKTPOJIUTUYECKON
JACCOLMAINY;

IIPOBOAMTH pacdeTbl MO0 XMMHUYECKUM
dbopmynaM U ypaBHEHUSIM;

paboTaTh ¢ Tabnuiel pacCTBOPUMOCTH;
YMETh ONPEIEIATh 3aps]l HOHA;
XapakTepU30BaATh OKHCIIUTENIBHO-




U BOCCTAQHOBJICHHME,  OKHUCIUTEIb U
BOCCTAHOBUTENb. DJIEKTPOJIU3 PAaCTBOPOB U
pacIuIaBoB (Ha MpUMepe XJIOpUAa HaTpHs).
[TpakTHUeckoe NpUMEHEHHUE IIEKTPOJIN3A.

JlaGopaTopuble omnbIThl. 3. Peakiuun
oOMeHa uaymue ¢ oOpa3oBaHHEM OCajKa,
raza u Boabl. 4. Ilomydenuwe Kuciopona
pa3loKEeHUEM IEpOKCUAa BOAOpPOAA C
nomoinbto  Karainuzaropa (MnO2). 5.
Pa3znuunble ciryyan ruiposusa comiei.

BOCCTaAaHOBHUTCIIbHBIC p€aKkuuu KakKk
mponeccCol, B XO0A€ KOTOPLIX H3MCHAIOTCA
CTCIICHHU OKHUCJICHUA aTOMOB.

aKTyaJIM3UpOBaTh TEOPETUYECKOE
coliep)KaHue C TOYKH 3peHus
IIPAKTUYECKOI0 3HAYEHUS XUMHUYECKOIO
paBHOBECHS B XUMHUYECKOU
IIPOMBIIIJICHHOCTH;

3HaTh O IPAKTUYECKOM IIPUMEHEHHUH
JNEKTPOIIN3A;

3HaTh NPUHLMUIBI TPOU3BOJICTBA CEPHOMU
KHCJIOTEIL,

OCMBICJICHHUEC poJn 0eIKOB B
OHOJIOTTYECKOM OpraHnu3Mme;
IIOHUMAaTb AJITOpUTM MMOJIYy4YCHHUA

AIIOMHWHUA U €T0 3HAUCHUC JIA pa3BUTUA
IMPOMBIIIJICHHOCTH,

NOHMMATh PAaCTBOPEHHE KaK (PU3UKO-

XUMHYECKHN MPOLIECC;
CIIOCOOHOCTh CTaBUTh I€IM U CTPOUTH

KN3HCHHBIC ITIJIaHBI.

Tema 4. BemiecTBa u ux cpoiicra (10 yacos)

Meramnsl. [lonoxenue metamwoB B [ICXD
HA.N. MengeneeBa. OO6mme Qusnueckue
CBOICTBA METAJUIOB. B3anmoneiictere
METAJIJIOB C HEMeTaJlIaMu (XJIOpOM, Cepoii,
KHCIIOPOJIOM). B3anmmoneicTBie MIen0YHbIX
U IEJOYHO3EMENIbHBIX METANIOB C BOJIOM.
DONEeKTPOXUMHUYECKUM  psil  HaNpsKeHUH
METaJVIOB, B3aMMOJIEWCTBUE METAJUIOB C
pacTBopamMu KHUCIOT © cojed. OOmme
crocoObl monyueHus: MetaioB. [loHsTue o
KOPPO3UH METAJJIOB, CIIOCOOBI 3aIUTHI OT
Koppo3uu. CriaBsbl.

Hemeramnsl. [lonokeHne HemeTayuioB B
I[ICXD .M. MenneneeBa. CpaBHUTENbHAS
XapaKTEepUCTUKA TaJOTeHOB Kak Haubosee
TUMIUYHBIX TPEACTABUTENCH HEMETAIIOB.
OKuCIUTENbHBIE CBOMCTBA  HEMETAIJIOB
(B3auMojielicTBME €  MeTallaMH U
BOJIOPOJIOM)

BoccranoBuTensHbIE CBOWCTBA HEMETAIIJIOB
(B3auMosielicTBrE c Oonee
AIIEKTPOOTPHUIIATEILHBIMA ~ HEMETAJJIaMH ).
biiaroponnbie rassi.

Kucnotel. Kucinorel Heopranuueckue u
oprannyeckue. Kraccupuranus KHCTIOT.
XUMHYECKHUE CBOMCTBA KHUCJIOT:

B3aHMOHeﬁCTBHe C METtaJlllaMH, OCHOBHBIMHA

BBITIOTHATE XUMHUYECKHI OKCIICPUMCHT I10

pacro3HaBaHUIO BOKHEUIINX
OpraHUYECKHUX BEIIECTB;
3aIlMChIBATh YpPaBHEHUs  peakLHi

WUTIOCTPUPYIOIIMX XUMUYECKHE CBOMCTBA
W3Y4YEHHBIX OPraHUYECKHUX BELIECTB;
Ha3bIBaTh KUCJIOTBI, COJIM, OCHOBAHMS IO
«TPUBUAIBHON» MU  MEXIYHapOAHON
HOMEHKJIATYpPE;

OOBSCHATH 3aBUCUMOCTb CBOMCTB KHCIIOT,
COJIEH, OCHOBAaHUM OT COCTaBa U CTPOCHHS;
OOBSICHATD 3aBUCHUMOCTh CBOICTB
METAJUIOB OT COCTaBa U CTPOEHMUS;
OOBSICHATD 3aBUCHUMOCTh CBOICTB
HEMETAJIJIOB OT COCTaBa M CTPOCHUS;
OCYIIECTBISATh ~ aHaIM3 U CUHTE3
ITOJIyYEHHBIX 3HAHUI;

MOHUMAaTh MPOIECC KOPPO3UU U CIIOCOOBI
3aIUTHI OT HEE;

pacro3HaBaTb OpraHUYECKHE BELIECTBA
M3YYEHHBIX KJIACCOB, OMpENesTh HX
KAaueCTBEHHBIN COCTaB;
peliaTh pacyeTHbIE 3aJa4H;
CTPOUTh M  aHAJU3UPOBATH
sTepudUKaIny;

YMETb MPOBOJUTH TUIINYHBIE PEAKIHUU

PEeaKIio




OKCHIaMH, OCHOBaHHUSIMH, COJISIMH,
CIIUPTaMHU.

OcHoBanusi. OCHOBaHUSI HEOPTraHUYECKUE U
OpraHUYEeCcKHUE. Knaccudukarus
OCHOBaHHH. XuMmu4aeckue CBOMCTBa
HEOPraHUYECKUX OCHOBAaHUM:
B3aUMOJCHCTBIE c KHCJIOTaMU,
KUCIIOTHBIMHA  OKCHJAaMU M COJISIMH.

PasnoxeHne HEpacTBOPUMBIX OCHOBAHUH.
Comu. Knaccudukanus coneii: cpennue,
KHCIIble, OCHOBHbBIE. XMMHYECKHE CBOWCTBA
CcoJieii: B3aMMOJCMCTBHE C KHCIOTaMH,
Hie04amu, MeTallJIaMH, COJISIMHU.
[IpencraBuTenu coneid W WX 3HAYCHHE.
Xmopun — Hatpus, (Qocdar  kambmms,
KapOoHaT  Kamblus  (CpeoHUE  COJIH);
TUAPOKAapOOHATHI HATPUS U AMMOHHS
(Kucabple COJIM); THAPOKCOKApOOHAT Meau
(1) — mamaxur (OCHOBHAs  COJIb).
KauecTBeHHble  peaknuu Ha  XJIOpUI-
.cynmbdar-, kapOOHAT- HWOHBI, KATHOH
aMMoHus1, katroHbl xxernesa (1) u (III).
[ToHsiTHE O TEHETHYECKOW CBSI3U U
TEHETUYECKUX psAfgax. ['eHeTHdeckuilt psa
MeTayuia. [ eHeTWYecKwid psii HeMmeTasia.
OcoOeHHOCTH TEHETHYECKOTro psna B
OPraHUYEeCKON XUMHH.

IIpakTuyeckas padora Ne2.

Pemenne sKcnepuMEHTaNbHBIX 33734 Ha
I/II[CHTI/I(i)I/IKaHI/IIO HCOPTraHNYCCKUX nu
OpPraHUYECKHUX COeTMHEHUH.

JlaGopaTopHble onbIThI. 6. 3HAKOMCTBO C
oOpa3laMu HEMETAJJIOB U MX HMPUPOIHBIMU
coeuHeHusIMU. /. VcmblTaHue pacTBOPOB
KHCIIOT MHIMKaTopaMu. 8. B3anmmoeiicTpue
COJITHOM KHCJIOTBI M PAacTBOpa YKCYCHOU
KHCIIOTBI C MeTaJllJaMH, OCHOBAaHUSIMHU,
comimu. 9. HcnblTanue — pacTBOpOB
ocHoBannii naaukaropamu. 10. IToxyduenne
U CBOMCTBAa HEPACTBOPUMBIX OCHOBAHMIA.
11. HUcnbiTanue  pacTBOpoOB coJieit
WHAUKaTOpaMH.

KHCJIOT, COJICH, OCHOBaHUM;

XapaKTepU30BaTh B3aUMOJIENCTBHE
METAJUIOB C raJlOreHaMu;

XapaKTepU30BaTh B3aUMOJIENCTBIE
METaJIOB ¢ HEMETAIAMU;
XapaKTepU30BaTh B3aUMOJIECTBHE
HEMETAIIJIOB c Ooitee
HIIEKTPOOTPHIIATEIILHBIMU HEMETAIIIIAMU;
XapaKTepU30BaThb  OCHOBaHHs,  COJIH,
KHCJIOThI C TOYKHU 3peHI/ISI TeOpI/II/I

ANEKTPOJUTUYECKON JUCCOLIMALINH;
XapakTepHU30BaTh CTPOCHUE U XUMHUYECKHE
CBOICTBA N3yYECHHBIX COCIMHEHUM;

XapaKTEPU30BaTh  JJEMEHThI  METaJUIbI
MaJjblX TEPUOJIOB MO HUX IOJOXKEHUIO B
MIEPUOIUYECKON  CHUCTEME XHUMHUYCCKUX
3JIEMEHTOB;

3HATh CIIOCOOBI MOTYYEHUSI METAILIOB;
OCMBICIIUTh 3HaYEHHUE YTIIEBOJAOPOIOB IS
COBPEMEHHBIX oTpaciei
MIPOMBIIIIICHHOCTH, TEXHUKH,
MMOBCEIHEBHOM YKU3HH JIIOJIEH;

MMOHMMATh 3HAYEHHE CIIABOB;
MPEACTABIISATh TEXHOJIOTHYECKYIO 1IETIOUKY
JOOBIYM IBETHBIX METAJIOB.
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IV. OcHoBHBbIe (popMBI OpraHu3aIyy y4eOHbIX 3aHATHI

OcHoBHbIMH (POpMaMH YUEOHBIX 3aHSTHI SBJISFOTCS.

®  YPOKH YCBOCHHS! HOBOIT yueGHo# nudopmaryn (1, 4, 16, 25)"

e ypoKH (POPMUPOBAHHS MPAKTHUECKHIX YMEHHI M HABBIKOB ydarmxcs (32)

e ypOKH 00OOIIICHHS M CHCTEMaTH3alMK 3HAHHI, YMEHHUI 1 HaBbIKOB (14, 23, 34)

®  YPOKH MPOBEPKH ¥ OLIEHKH 3HAHHI, YMEHHI M HABBIKOB yuarmxcs (15, 24, 33)

e mpakTuyeckue padotsi (10, 31)

e jaboparopusie padotsi (11, 14, 16, 18, 21, 27-30)

e yYpOKH cMelianHoro trna (2, 3, 5-9, 11-13, 17-22, 26-30)

! Jlanee B mamHOM pasiene mPOrpaMMBbI PHBOIATCS HOMEPA TEM YPOKOB (CKBO3HAS HyMEpAL[Hs), IIPEICTABICHHBIX
B KaJICHJapHO-TIOYPOYHOM IuIaHHpoBaHuy (paszaen V| gaHHOI nporpamMmel).
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V. TemaTn4yeckoe NJIaHUPOBaHNE

Ne Cpoxn Oouree
n/n | U3yyenus HaumenoBanue KOJIM4€eCTBO N3 Hux (mepe4ncanTsb BUAbI
(npumep | pa3aesioB (WIH TeM) 4acoB HA NMPAKTUYECKOIl YaCTH MPOrpaMMbl)
c usydenue | JlaGoparopusnl | IIpakTuy4 Koutpoin
pasneia X padort eCKHX 3HAHMi (BUO)
(Tem) padort
1 2 3 4 5
1 ]07.-21.09. | Tewma 1. Crpoenue 3
aroma u
MEePUOINYECKU I
3aKOH
J.M.MengeneeBa
2 | 28.09.- Tema 2. Ctpoenue 12 2 1 KontponsHas
21.12. BEIIIECTBA pa60Ta Ne 1
3 |28.12- Tewma 3. 9 3 KonTtponsHas
15.03. XUMHNYECKHE pa60Ta Ne 2
peakuuu
4 | 22.03.-- Tema 4. Bemecra u 10 6 1 KoHnTposbHas
24.05. X CBOUCTBA pa60Ta Ne 3
Hroro 35 Jlaboparopusbix | IIpaktrye | KoHTpombHEBI
pabor — 11 CKHUX X pabor — 3
pabot — 2
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