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PaGouas nporpamma no xumum 11 kiaace

IosicHuTeIbHAS 3aMUCKA
Pabouas mporpamMma 1o XMMUHU COCTaBJIEHAa HA OCHOBE:
3akoH «O6 00pa3oBaHUN»
[TpumepHas mporpamma 1o npeameTy
ABTOpcKas mporpamMmma aBTopoB Y MK
@OenepalibHbIil  TepevYeHb Y4EOHMKOB, YTBEP)KICHHBIX M  PEKOMEHJIOBAaHHBIX K
HCITOJIB30BaHUIO B oOpa3oBareabHoM nporecce OO0
5. VYuebOnslit man OY

Pabowas mnporpamMMa MO XHUMHHM COCTaBJieHA Ha OCHOBE dBMOPCKOU NPOSPAMMbL
l'abpuenana O.C. nns 8-11 xnaccoB oOmeoOpazoBarenbHbix yupexaenuid / O.C.I'abpuensn —
M.: [poda, 2010. J[lanmas mnporpamma wumeer rpud «CooTBeTCTBYeT (eneparbHOMy

E A

KOMIIOHEHTY TOCYAApCTBEHHOIO CTaHIapTa»C Y4eTOM MPUMEPHOH NpPOrpaMMbl OCHOBHOTO
o0miero oopa3oBanus o kypcy «Xumusi» B 1 1knacce.

JlanHast TporpaMMa KOHKPETH3UPYET U pacIIupsieT CoOJep)KaHHue OTICIbHBIX TEM
00pa30BaTeNbHOTO CTAaHIapTa B COOTBETCTBUU C 00pa30BATENILHON MPOTrpaMMOM IIKOJbBI, JAeT
pacnpenenenre y4eOHbIX 4acoB IO pas3zesiaM Kypca U IOCJIEJOBATEIbHOCTH MX H3y4YEHUS C
YUETOM BHYTPHUIPEIMETHBIX U MEXKIIPEJAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO TpOoIecca MIKOJIbI
AKOJIOTUYECKON KynabTyphl. [Iporpamma comepxut HabOp AEMOHCTPALIMOHHBIX, JIA0OPATOPHBIX U
MPAKTUYECKUX PA0OT, HEOOXOMUMBIX il (DOPMHUPOBAHUS Y YYAIIUXCS CIeNU(PHUSCKUX IS
yueOHOro mpeaMeTa XUMHS 3HaHUN U YMEHUH, a TaKkKe KIIIOYEBBIX KOMIIETEHTHOCTEH B cdepe
CaMOCTOSITENIbHOM MO3HABATENbHON NEesATENbHOCTH M OBITOBOM cdepe. Peanuzaius nporpamMmbl
CO3JaeT YCJIOBHS ISl PAa3BUTHUSI HKOJIOTMYECKOM KYJIbTYpbl Y4YalllUXCs, KaK OCHOBHOM HJEU
00pa3oBaTenbHOI MPOTrpaMMBbI IIKOJIBL.

Kypc xumuu vanpasieH Ha:

e (QopmHupoBaHUE y yHalIMXCAd XMMHUUYECKUX 3HaHUN KaK KOMIIOHEHTA €CTECTBEHHOHAaY4YHOM
KapTHUHBI MUDA;

e pa3BUTHE JMYHOCTH OOyYaroImMXCs, UX MHTEUIEKTyaJlbHOE M  HPAaBCTBEHHOE
COBEpUICHCTBOBAHUE, (OPMUPOBAHHWE Yy HHUX T'YMAHUCTHUYECKUX OTHOILIEHUH W
HKOJIOTHYECKU TPAMOTHOT'O MOBEICHUS B OBITY U TPYJIOBOM JI€ATEIBHOCTH;

e BbIpaOOTKY MOHMMAaHHsS OOLIECTBEHHOW NOTPEOHOCTH B Pa3BUTHUM XHMHH, a TaKxkKe
¢opMHpoBaHHE OTHOLIEHHWS K XHUMHHM Kak K BO3MOXHOM oOmactu Oynymieit
IIPAKTUYECKON AESITEIbHOCTH;

e (¢dopMHpOBaHHE YMEHUN O€30macHOTO OOpamieHusi ¢ BEIIECTBAMHU, HCIIOIb3YEMBIMU B
MTOBCEJHEBHOM KU3HH.

CopepxaHue Kypca BBICTPOEHO € YUETOM ICHXOJIOr0-MIeAarorndyeckux MpUHIUIIOB, BO3PACTHBIX
0coOeHHOCTEN MIKOMBHUKOB. CTapiiuii IIKOJBHBIA BO3PAaCT XapaKTepU3YeTCsl 3aBepLICHUEM
NCUXO(HU3UUECKOTO PA3BUTHUS YEIOBEKA, YTBEPXKJICHHEM Oa30BBIX LIEHHOCTEH, ONpenesiomuX
JUYHOCTHOE M Npo(ecCHOHAIBHOE caMooIpeieieHne o0yJaromerocss Bo Bceil mocieayromen
#u3HU. DopMupyeTcsl ycToiunBas CUCTEMA BEAYIIUX LEHHOCTHBIX OPUEHTALIMN M YCTAaHOBOK B
COLMAIbHO-TIOIUTUYECKON, SKOHOMHYECKOH, JCTETHUECKOM W  JKOJIOTHYeckod cdepax
JEATCIIBHOCTH B COOTBETCTBUM C NPUHATBIMM HPABCTBEHHBIMHU, 3CTETUYECKHUMH, TPYIOBBIMHU
HOpMaMH M nIpaBuiaaMu. [IpomcXomuT NMPHUHATHE OCHOBHBIX COLMAIBHBIX POJIEH: pabOTHHKA,



poauTens, rpaXKIaHWHA, MAaTpUOTa POAHOro kpas. OCHOBHOE BHMMAHME JIOJKHO YAENATHCS

Pa3BUTHIO JIOTUYCCKOTI'O MBINUICHUA, daKTHUBU3AUA KOTOPOr'o MPOUCXOJUT Ha OCHOBC IO3HAHUSA

OCHOBHBIX 3aKOHOB OpraHu3aliui HOpHPOAHOrO MW COLOMUAJIBHOIO MMHDPa, TeH,Z[eHL[I/If/'I n

IIPOTUBOPEYMIl pa3BUTHS PETUOHA, CTPAHBI, BCETO YEJIOBEYECTBA.

B ocHOBe coziepxkaHus Kypca xumuu Jexar UJIeH:

MaTepUaIbHOE €AUHCTBO BELIECTB IIPUPO/IbI, UX TEHETUYECKAs CBA3b;
IIPUYMUHHO-CJICICTBEHHBIE CBA3M MEXAY COCTaBOM, CTPOCHHMEM, CBOWCTBAMH U
IIPUMEHEHUEM BEILECTB;

II0O3HABAEMOCTD BEUIECTB U 3aKOHOMEPHOCTEN XUMUYECKUX PEAKLIMIA;

OOBSICHAIONIAS U TPOTHOCTUYECKAsE POJIb TEOPETUUECKUX 3HAHUH 7151 (DaKTOIOTHIECKOTO
MaTepuala XUMHH dJIEMEHTOB;

KOHKPETHOE XUMHUYECKOE COeIMHEHHE MPEICTABIICT cO00M 3BeHO B HEMPEPHIBHOW IIETIH
IIPEBPAIlCHUI BEIECTB, OHO YYAacCTBYET B KpPYrOBOPOTE€ BEIIECTB M XUMHUYECKOU
3BOJIIOLINY;

3aKOHBl NpPUPOJBl OOBEKTHBHBI U TI03HABAEMbl; 3HAHUE 3aKOHOB XUMHM JlaeT
BO3MOXKHOCTb  YIPABJIATh IPEBPALCHUSAMH  BELICCTB, HAXOAUTb OKOJIOTUYECKU
Oe30macHble CIOCOOBI MPOU3BOJACTBA BELIECTB MAaTEPUANOB W OXpaHbl OKpY’Karolien
Cpenbl OT XUMHUYECKOIO 3arps3HEHUS;

HayKa U MPaKTUKa B3aUMOCBSA3aHbl: TPeOOBAaHMUS MPAKTUKH — JBUXKYIIAs CUJIA Pa3BUTHUS
HAYKH, YCIIEXH MPAKTUKU 00YCIIOBIICHBI JOCTIKECHUSIMUA HAYKH;

pa3BUTHE XMMHUYECKOM HAyKM M XHMM3alMs HAPOJHOIO XO3AKMCTBA CIIy>KaT MHTEpecaM
YyeJoBeKa W oO0IIecTBa B IIEJIOM, MMEIOT I'YMAaHUCTUYECKMH XapakTep W TNpPU3BaHbI
CHOCOOCTBOBATh PEIICHUIO II100ATBHBIX TPOOIEM COBPEMEHHOCTH.

IIEJ'II/I N3Yy4YCHUSA XUMHHU:

OCBOEHHME 3HAHMH 00 OCHOBHBIX ITOHATHSX, 3aKOHOB XUMHU, XHUMHYCCKON CHMBOJIMUKH,
BBIIAIONIMXCS  OTKPBITHSIX XUMHUHU, POJIH XHUMHUYECKOW Hayku B (HOpPMHUPOBAHHH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpPa, METOAAX HAYYHOI'O MIO3HAHUS;

e OBJAICHUC YMCHUAMH Ha6J'IIOI[aTL XUMHUYCCKUC ABJICHUSA, TPOBOIAUTH XUMHYECKHI

OKCIIEPUMEHT, MPOHU3BOAUTH pPACUYEThl Ha OCHOBE XHUMHUYECKUX (OpMyN BEIIECTB U
ypaBHEHUN XMUMHUUYECKUX PEaKIuii; 000CHOBBIBATH MECTO U POJIb XUMUYECKUX 3HAHUI B
MPAKTUYECKOU NEATEIIbHOCTH JIIOJIEH, PAa3BUTUHA COBPEMEHHBIX TEXHOJIOTHI; MPOBOJINUTH
HaOJIOZICHUE 32 PKOCUCTEMaMH C II€JIbI0 UX OIMUCAHUS U BBISBICHHUS €CTECTBEHHBIX U
AHTPOIOT€HHBIX U3MEHEHUH, CBA3aHHBIX C PA3BUTUEM XUMHUYECKOU MPOMBIILICHHOCTH;
HAXOJHUTh M aHAIU3UPOBATH WH(MOPMAILIUIO O XUMUYECKOM 3arps3HEHHH OKpYKarolei
CpeBl U €T0 MOCIEACTBUAX;

e Pa3dBUTHE ITO3HABATCIIbHBIX HUHTCPCCOB, HUHTCJUICKTYAJIbHBIX n TBOPYCCKUX

CIIOCOOHOCTEN B Mpoliecce U3YYCHUS BBIAAIOIIUXCS JTOCTHKEHUNW XMMHH, BOIICIIINX B
001IeYeI0BEUECKYI0 KYIbTYpY; B MpPOLECCe MPOBEACHUS XUMHUECKOTO SKCIIEPUMEHTA,
CaMOCTOSITEILHOTO ~ TMPUOOPETeHUS] 3HAHWK B  COOTBETCTBMUM C  BO3HUKIIUMHU
JKU3HEHHBIMH MTOTPEOHOCTSMH,

e BOCIIMTAHHE Y6C)K)ICHHOCTI/I B BO3MOXHOCTH II0O3HAHUA JKUBOU IIpUpoOakI,

HEOOXOIUMOCTH OEpeKHOTO0 OTHOLIEHUS K TPUPOIAHON cpelre, COOCTBEHHOMY
3A0POBBIO; YBAXKCHNA K MHCHUIO ONIIOHCHTA IIPU OGCy)KI[CHI/II/I Hp06HeM; OTHOLICHUA K



XMMHHU KaK K OJHOMY U3 (QyHIaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U DJIEMEHTY
0011eY€eI0BEYECKON KYIbTYpHI;

e NpHUMeHeHHe MOJYYCHHBIX 3HAHUHA U yMEHUH /1151 0€301MacHOr0 UCIOIb30BAHMUS BEIIECTB
U MaTcpuajioB B 6BITy, CEIBCKOM XO3SMCTBE U Ha MMPOU3BOACTBE, PCIICHUA
MMPAKTUYCCKUX 3aJ1a4 B HOBCGI[HCBHOﬁ JKU3HHU, TPCAYHPCIKIACHUA SIBJICHI/Ifl, HaAHOCAIIIUX
Bpe[l 37I0POBBIO YEJIOBEKA U OKPYXKAIOLIEH cpefe.

3agaun

e (opMHpOBaHUE y HIKOJBbHUKOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS, OCHOBAaHHOI'O Ha
IOHUMAaHUM B3aMMOCBSI3M 3JIEMEHTOB JKMBOH M HEXUBOM MNpPHUPOJBI, OCO3HAHUU
YeJI0BEKa KaK YacTH MPUPO/IbI, TPOAYKTA IBOIIOLUH KUBOU IPUPOIBI;

dopMHpOBaHHE Y MIKOJHHUKOB JKOJOTHUYECKOTO MBIIUICHHS Ha OCHOBE YMEJIOIo
BJIAJICHHSI CIOCO0AMH CaMOOPTaHU3aIUHY KU3HECATEIIbHOCTH;
IPUOOpPETEHUE IIKOJIBHUKAMHU OIbITa Pa3HOOOpPa3HOW MPAKTUUYECKOW MAESITEIbHOCTH,

OIIbITA MMO3HAHUS U CaMOITIO3HAHUA B IIPOLECCC N3YUCHUA OKPYKAOIICT'O MUPA,

BOCIIMTaAHHUC l"pa)K,Z[aHCKOI‘/'I OTBCTCTBCHHOCTHU u IIpaBOBOI'O CaMOCO3HaHMus,
CaMOCTOATCIIBHOCT W  HWHUIUATHBHOCTU  yUJAIIUXCA YCpPE3 BKIIHOUYCHUC HUX B
MMO3UTHUBHYIO CO3UAATCIIBHYIO 3KOJOTHYCCKYIO JCATCIbHOCTD,

CO3JaHME YCJIOBUH JUII BO3MOXXKHOCTH OCO3HAHHOTO BbIOOpAa HMHJMBHYaJbHOU
o0Opa3oBarenbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH MOCJICIYIOIIEMY
po(heCCHOHATIBHOMY CaMOOINPEENIEHUI0, B COOTBETCTBUM C HWHIAUBUAYAJIbHBIMU
MHTEpecaMu peOeHKa U MOTPEOHOCTIMU PErHOHa.

OcHOBHOE cozepkaHue Kypca XUMuHM 11 Kilacca cOCTaBISIOT COBpPEMEHHbIE MPEICTABICHUS O

CTPOCHUHU BEIIECTB MW XUMHMYECKOM IIpoliecce; 00O0O0IIeHHEe O KJaccax OpPraHWYeCKUX U

HEOPraHMYECKUX COEJIMHEHHH U X CBONCTBAX.

[Iporpamma  pa3paboTaHa  Ha  OCHOBE  KOHIIEHTPUYECKOIO  MOAXoJa K
CTPYKTYpPUPOBaHUIO y4yeOHOro wmarepuaia. B OCHOBy mporpamMMmbl MOJOXEH NPUHIHUII
pa3BuBaroniero ooyuenus. [Iporpamma onmpaeTcs Ha MaTepuall XuMuu, u3ydeHHsid B §—9, 10
KJlaccaX, TIO3TOMY HEKOTOpPbIE TEMbI Kypca XMMHUHU pacCMaTpUBAIOTCSI IMOBTOPHO, HO YK€ Ha
00Jj1e€ BHICOKOM TEOPETUYECKOM YPOBHE.

Peanuzanus npuHOMIIA pa3BUBAIOLIETO OOy4YeHUS JOCTUTAETCS HU3YYEHHEM OCHOB
TEOPETUYECKOTO COJEP)KaHUSI OpPraHUYeCKOM XUMHMU C MOCIEIYIOUIMM MEepexoioM K HuX
UCIOJIb30BAHUIO HA KOHKPETHOM (DaKTHYECKOM MaTepuae, IJie TEOpeTHUECKUE 3HAHUS UTPAIOT
OOBSICHAIONIYIO ¥ IPOTHO3UPYIOUIYIO POJIb.

O01mas xapakTepucTHKA y4eOHOr0 mpeaMera.

OCHOBHBIMH TIpOOJIEeMAaMH XHMHUHU  SBIISIOTCS W3YYeHHE COCTaBa MW CTPOCHHS
BEIIECTB,3aBUCMOCTH UX CBOMCTB OT CTPOEHUS, KOHCTPYUPOBAHUE BEIIECTB C 3a/JaHHBIMU CBOI
CTBaMH,

HCCJIEIOBAHNE 3aKOHOMEPHOCTEH XMUMHWYECKHX MPEBPAIIECHUA W NyTE€W YNPABICHHS WMHU B

LEJISAX MTOJTyYSHHs BELIECTB, MATEPUAIOB, SHEPTHH.

[TosTOMy Bechb TeOpeTHYEeCKHMH MaTrepuaia Kypca XUMHUH Ui CTapllei IIKOJIbI

CTPYKTYHPOBaH MO MATH OsiokaM: MeTo bl TO3HAHUS B XUMHHM; TeopeTnyeckue OCHOBBI XUMUH;

Heoprannueckas xumusi; Opranndeckast XMUMuUsi; XUMHS U )KU3Hb.

CopnepxaHue 3THX y4eOHBIX OJIOKOB B aBTOPCKUX MpOrpaMMax  CTPYKTYpHUpYyeTcs IO

TeMaM M JETAIN3UPYeTCsl C Y4YeTOM aBTOPCKUX KOHLENIMH, HO HalpaBICHO Ha

JTOCTHDKCHHE TIeJIeH XUMUYIECKOTO 00pa30BaHMs B CTAPIIICH IIKOJIE.

Benymas ponb B packpelTuu cojaepkaHus Kypca xumuu 11 kimacca mpuHaIIeKuT



JJIEKTPOHHOW TEOPUM, NMEPUOAMYECKOMY 3aKOHY M CHUCTEME XMMHMUYECKHX DJIEMEHTOB Kak
HanOosee OOMIMM HAay4YHBIM OCHOBaM XHMMHHU. B IaHHOM Kypce cHCTeMaTH3HpYIOTCH,
o0o0miaroTcss W yrayOnsioTcs 3HAHUST O paHee M3YyYCHHBIX TEOPHSIX M 3aKOHAX
XUMHUYECKON HAyKH, XMMHYECKHX Ipoleccax M Mpou3BojacTBax. lIporpamma obecrieunBaeT
CO3HATEIbHOE YCBOCHUE  YYAIIUMHUCS  BAXXHEWIIUX XUMHUYECKUX 3aKOHOB, TEOpUHA U
HOHATHUH; (popMHUpPYET NpeCTaBIeHHE O POJIM XMMHUHU B Pa3BUTUHU Pa3HOOOPa3HBIX OTpaciei mpo
M3BOJICTBA; 3HAKOMUT C BEIIECTBAMH, OKPYKaIOUIUMU YesaoBeka. [Ipu 3ToM 0CHOBHOE BHUMaHue
YIAEIAETCS CYIIHOCTH XUMHUYECKUX PEAaKIMM M METoJaM HUX OCYILECTBICHMS, a TaKke
crioco0am 3aIUTHI.
B nenoM Kypc no3BosisieT pa3BUTh MPEACTABICHUS yJalUXCsl O I03HABAEMOCTH MUPA, €AUHCTBE
KUBOU M HEXKMBOM TPHPOJBI, cHOPMUPOBATH 3HAHUS O BAXKHEWUIIMX AaCMEKTaX COBPEMEHHOU
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpPA, YMEHHS, BOCTPEOOBAaHHBIC B TOBCEAHEBHOM XHU3HH U
IIO3BOJISIIOIIAE  OPUEHTHPOBAaTBCA B OKPYKAIOIIEM  MHMpE, BOCIUTaTb  4YEJIOBEKa,
OCO3HAIOIIEro ce0si yacTblo Npupoabl. B pabouell mporpamme 3aj105k€HbI BO3MOXKHOCTH
IPEIYyCMOTPEHHOr0 CTaHIapTOM (OPMHUPOBAHUS y OOydYaromuxcs oO0mey4eOHbIX yMEHUH u
HaBBIKOB,YHUBEPCAIbHBIX CIIOCOOOB JESITEIbHOCTH U KITFOUEBBIX KOMIIETEHLUH

®opMbl, METObI U CPeICTBA 00yUeHHs, TEXHOJIOTUH

Jlannasi pabodass mporpamMma MOKET OBITh peaJiM3oBaHa  NPH  HCIOJIH30BAHUU
TPAaAMLIHOHHONH TEeXHOJOrHM OO0y4YeHMs, a TaKKe JJIEMEHTOB JpPYTruX COBPEMEHHbIX
00pa30oBaTeNbHBIX TEXHOJOIMM, TMepeaoBbIX (GOpM M METOAOB OOydeHHUs, TakuX Kak
npoOJeMHbI  MeTol, pa3BuBaroliee OOyueHHE, KOMIIBIOTEpHbIE TEXHOJIOIMH, TECTOBBIN
KOHTPOJIb 3HAHUH M Jp. B 3aBUCUMOCTH OT CKJIOHHOCTEH, MOTpeOHOCTEH, BO3MOXHOCTEH M
CIOCOOHOCTEM KaXJI0ro KOHKpeTHOro kiacca B mnapamienu.llpu wucnonmszoBanum UKT
YUUTBIBAIOTCS 37]0pOBbecOEperarolue acleKThl ypoKa.

O0ocHoBaHMe BbIOOpa cHCTEMbI 00y4eHHUS U PA3JIMYHBIX Y4eOHO-METOANYECKHX

KOMILJIEKCOB /LISl peajiu3anum padoyeii nporpaMmmsl.

B coorBerctBun ¢ 3akoHoM P® « OO0 o00pa3oBaHMH» OCHOBHOIA 3azauen
00pa30BaTEeNbHOTO YUPEXKJEHUS SIBISETCA: OCYIIECTBICHHE IIEJIEHANIPABIEHHOrO Ipolecca
BOCIIUTaHUs M 00ydeHus rpaxnaH P® B mHTepecax yualmuxcs M UX poJuUTesel, oOliecTsa,
rocy/lapcTBa,  CONPOBOKIAIOMIETOCS  JOCTHKEHHUEM  OOYyYaloIMMHUCA  YCTAHOBJIEHHBIX
TpeOoBaHUH (enepalbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOIO O0pa3oBaTEeNbHOIO CTaHJapTa.
ObecnieueHne eAMHCTBA 0OPA30BATENbHOIO MPOCTPAHCTBA, IIPEEMCTBEHHOCTh OCHOBHBIX
00pa30BaTeNbHBIX MPOrpaMM HadalbHOTO OOILIEro, OCHOBHOTO OOIIEro, CpeaHero (TOJHOTO)
o0OpazoBaHus.

B nemsx peanuzanuu nanHoi 3agaun OY BeIOpaHa At cocTaBieHus: paboueil mporpaMMel
aBTOpCKas mporpamMma Kypca xumuu mis 8-11 kmaccoB 001meoOpa3oBaTEbHBIX YUPEIKICHUN
O.C.I'abpuensiHa, coorBeTcTBytomeld  @DenepaqbHOMYy KOMIIOHEHTY [ 'ocynapcTBEHHOTrO
cTaHzapTa oOmiero o0Opa3oBaHUS M JONYIIEHHOW MHHHMCTEPCTBOM OOpa30BaHHUS M HayKH
Poccuiickoit ®enepanu (O.C.I'abpuensn Ilporpamma kypca xumum ans 8-11 kmaccos
00111€00pa30BaTENbHBIX YUPEKACHUN — 4-¢ W3AaHue, TMepepadOTaHHOE W JIOMOJHEHHOEe — M.:
Hpoda, 2012.).

MecTto y4eOHOro npeamMera B y4eOHOM ILIaHe:

B cootBeTrcTBHM ¢ y4eOHBIM MJIAHOM Ha u3ydeHHe xuMuu B 11 kmacce orBoauTes 2 yaca
B Heqenmo, 70 9acoB B roji, P HOPMATUBHON MPOIOJKUTENILHOCTH Y4eOHOTO Toa 35 yueOHbIX
Henenb. B COOTBETCTBUM CO CIIOKHBIIEHCS MPAKTUKOW OpraHU3aIMi OCHOBHOTO OOIIEro
obpazoBaHusi B  00Opa3oBaTeNbHBIX  YUYPEKICHUSIX  OOImIEro  00pa3oBaHUs  peanbHas
MIPOJIOJDKUTEIIEHOCTh Y4€OHOTO T0/1a MEHbIIIe HOPMAaTUBHOM U cOCTaBisieT 34 ydueOHbIC HEIEIH.



Takum 00pa3om, BpeMs, BbIACIIEMOe pPab0OYMMHU YIEeOHBIMH TJIaHAMU Ha u3ydeHue xumuu B 10
KJIacce Ha MIPaKTUKE paBHO 68 yacam.

PabGouas yuebnas nporpamma no xumuu B 11-oM kilacce paccumrtana Ha 68 ydeOHBIX 4acoB (2
yaca B Heslenro). C yueToM HEM30EKHBIX [TOTEPh YU€OHOIO0 BPEMEHH, BbI3bIBAEMbIX Pa3INYHBIMU
O00BEKTHBHBIMH NPHYNHAMH, a TAKXKe HEOOXOJUMOCTH BBIZACICHHS JOTOJHUTEILHOTO BPEMEHU
Ha M3YYEHHUE OTIIEIBHBIX BOIPOCOB Kypca XMMHHU POTPAMMOI TIPEAYCMOTPEH OOJIBIION 00BEM
pE3epBHOTO BPEMEHHU - 6 4acoB.

[TporpamMmMoii perycMOTPEHO TIPOBEICHHE:

KOHTPOJIBHBIX pa0oT — 4,

MPAKTUYECKUX padboT — 2.

Cpok peanu3aiyy IporpaMMbl — OAMH y4EOHBIH TO/.

TeMaTnuyeckoe MIIAHMPOBAHUE

Ne Haumenoeanue Bcezo B mom uucne
nin membvl/pazoena yacoeé | Teopusa | Ilpaxmuxa | Konmpono
Beenenue 1 1
1 CtpoeHue aTomMa M MEpUOANYCCKUI 3aKoH | 9 8 1
.. Menneneea
2 CtpocHue BemiecTra 17 15 1 1
3 XUMHYECKUE PEAKIIUU 16 15 1
4 BemecTBa n ux cBoiicTBa 19 17 1 1
[ToBTOoperre u o0000mIEeHWe 3HAHWK 3a | 6 6
kypc 11 knacca. [loaroroska k EI'D.
Hroro 68 62 2 4

KonTpoJsbHbie padoThi:

Tema KOHTpPOIbHON PadoOTHI

Koumponsnaa paooma Nl no teme: «CTpoeHuwe atoma W mnepuoguyeckuii 3axon 1.
MenneneeBay.

Konumponsnas paboma Ne2 no teme: «CTpoeHUE BEIIECTBAY.

Konumponsnas paboma Ne3 1o teme: «XUMHUECKUE PEAKITUNY.

Konumponvnan paboma Ne4 nio teme: «BemecTBa 1 UX CBOWCTBay.

IIpakTH4ecknepadoThI:

Tema npakTH4eckoii padoThl

Ilpakmuueckasa paooma Nel nio Teme: «Ilonyderue, cobupaHue u pacrio3HaBaHUE Ta30B ».

Ilpakmuueckasa paboma Ne2 1o Teme: «PernieHne 3KCrepuMEHTaIbHbIX 3a/1a49».




COJAEPKAHUE U3YYAEMOI'O KYPCA

11 KJTIACC
(2 4 B HEHeMIO; BCero 68 1)

Beenenue (1 yac)

Hcropust pa3BuTHA NPEACTABICHUN O CTPOCHUM aTOMa.

Temal. CTpoenne atoma u nepuoanueckuii 3axon JI. U. Menjaeieea (9 4acoB)

OcHOBHBIE CBeJIeHHSI 0 CTPOCHUM aTOMA. SIApo: MPOTOHBI M HEUTPOHBI. M30TOMBI. DJIEKTPOHBI.
OneKkTpoHHas 000J04YKa. DHepreTHyeckuii ypoBeHb. OCOOEHHOCTH CTPOEHHs 3JEKTPOHHBIX
000JI0YEK aTOMOB 7JJIEMEHTOB 4-ro U 5-ro mnepuonoB mnepuoaudeckoi cucremsr J[. U.
MenneneeBa (mepexogHblx dmeMeHTOB). [loHatme 00 opOurtamax. S- u  p-opOuTanu.
DJEeKTPOHHBIE KOHPHUTypaIlMd aTOMOB XHMHUYECKHX 3JICMEHTOB.

IHepuoauyeckuii 3akon .M. MeHaeieeBa B cBeTe y4eHHs 0 CTPOCHHMH aTOMa.

Otxpeitue JI. M. MeHneneeBbIM IEPUOAUYECKOTO 3aKOHA. [Tepuoguueckas cucrema
xumuyeckux snemeHtoB Jl. M. MenzeneeBa - rpaduueckoe OTOOpakeHHE MNEPHOIHMUECKOrO
3akoHa. Du3nyeckuil CMBICT TMOPSIAKOBOIO HOMEpa 3JIEMEHTA, HOMEpa Iepuoja M HoMepa
rpynnsl. BanenTHble 271eKTpoHBI. [IpMUnMHBI M3MEHEHHUS CBOMCTB 3JIEMEHTOB B IIEpUOAAX U
rpynnax (TJaaBHBIX HOATPYIINAX).

[Tono>xeHne BOJOpOAAa B TNEPUOAMYECKON cucTeMe. 3Hau€HUE IEePUOJIMYECKOr0 3aKOHA U
MIEPUOIUYECKON CUCTEMbl XMMHUUYECKUX ieMeHTOB [[. 1. MenneneeBa mis pa3BUTHs HAyKH U
MOHMMAaHUS XUMHYECKON KapTUHbBI MHpA.

JemoHcTpauuu. Paznuunbie GopMbl NEPUOANUECKON CHCTEMbl XMMHUYECKHUX 3jemMeHToB J[. 1.
Menzneneesa.

JlaGopatopusbiii onbiT. 1. KoHCTpynpoBaHue mNepHOAMYECKOW TaOIMIBI 3JIEMEHTOB C
MCIIOJIb30BAaHUEM KapTOYEK.

Tema 2. Ctpoenue Bemecrsa (17 4acoB)

HNonnass xumudyeckasi cBs3b. Kartnonel u anuoHbl. Krnaccuduxamus woHoB. HoHHBIE
KpHUCTaJUIMYEeCKHUE pemreTku. CBOWCTBA BEIIECTB C ATUM THUIIOM KPUCTAUIMYECKUX PEIIETOK.
KoBanenTHasi Xumuueckasi CBfI3b.DJIEKTPOOTpULIATENIbHOCTh. [lonsipHas u HemossipHas
KOBaJeHTHbIE CBs3U. Jumonb. [loNSpHOCTH CBSA3M W MOJNSAPHOCTH MOJEKyNdbl. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl O0pa30BaHMs KOBAJICHTHOH CBs3U. MOJEKYJISpHBIE U
aTOMHBIE KpHUCTAJUIMYECKUE pemieTkiu. CBONCTBA BELIECTB C 3THUMHU THUIAMHU KPUCTAIMYECKHUX
PELIETOK.

Merannuyeckass XumMu4Yeckasi cBsI3b. (OCOOEHHOCTH CTPOEHHS aTOMOB  METAaJUIOB.
Merannuyueckass XMMHYECKas CBSI3b M METAJUIMYECKas KpUcTauinueckas pemerka. CBoOMCTBa
BEILIECTB c ATUM THUIIOM CBSI3H.
Boxopoanas xumuyeckasi CBsI3b. MEXMOJIEKYJISIpHAsE U BHYTPUMOJIEKYJSIPHAs BOAOPOIHAs
CBs3b. 3HAUYEHHE BOJOPOJHOM CBSI3W JJII OpPTaHHW3AlMM  CTPYKTYp OHOMOIUMEPOB.
HHoaumepsl. [InacTMacchl: TEPMOIIACTBI U PEAKTOIUIACTBI, UX MPEACTABUTENIM U MPUMEHEHHUE.



Bonokna: mnpuponHbie (pacTUTENbHbIE W JKMBOTHBIE) M XHMHUYECKHE (HCKYCCTBEHHBIE U
CUHTETHUYECKHUE), UX NPEACTABUTEIN U IPUMEHEHHUE.

I'a3000pa3Hoe cocTosiHMe BemecTBa. [pu arperatHbIX COCTOSAHHMS BOJbL. OCOOEHHOCTH
CTPOEHUs Ta30B. MOIISIpHBII 00beM ra3000pa3HbIX BELIECTB.

[Tpumepsl Ta3000pa3HBIX NPUPOJHBIX CMECEH: BO31YyX, MPUPOAHBIA ra3. 3arps3HEHue
atMocdepsl (KHCIOTHBIC TOXAHW, MapHUKOBBIA 3(hdext) m Ooprda ¢ HuM. [IpencraBurenu
ra3o00pa3HbIX BEIIECTB: BOJOPO/I, KUCIOPO/I, YIIIEKUCIIbINM ra3, aMMuak, 3TiwieH. Mx nonydenue,
coOupanue u pacro3HaBaHHe.
Kuakoe cocrosinne BemecTBa. Bona. Ilorpebnenue Boabl B ObITY M Ha NPOU3BOJCTBE.
XecTtkocTh BOABI M CIOCOOBI €€ ycTpaHeHHs. MMHepaJbHbIE BOJBI, MX HCIIOJNb30BaHUE B
CTOJIOBBIX M JIeueOHbIX 1emsX.KuaKue KpucTamisl M UX IPUMEHEHHE.

TBepaoe cocrosiHue BemecTBa. AMOp(HBIE TBEpjAble BEIIECTBA B NPUPOAEC M B HKU3HU
YyelloBeKa, UX 3HaueHue U npuMeHeHue. Kpucramimyeckoe CTpoeHUE — BEIECTBA.
HMucnepcuble cucrembl. [lonstue o gucnepcHbix cuctemax. JlucmepcHas ¢asza wu
nucrnepcuonHasi cpena. Knaccudukaius AMCIEPCHBIX CUCTEM B 3aBUCHMOCTHU OT arperaTHOro
COCTOSTHUSI JIUCIIEPCHOM cpeAbl M aucnepcuoHHou ¢asbl. ['pyboaucriepcHble CHCTEMBI:
AMYJIBCUH, CYCIIEH3UH, a3p030J11. TOHKOAUCTIEPCHBIE CUCTEMBI: TeIH U 30JIH.

Cocras BemecTBa u cMeceii. BeliectBa MOJIEKYIIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. [loHsTHE «I071» M €€ PAa3HOBHIHOCTU: MaccoBas (1o
AJIEMEHTOB B COEIMHEHUU, J0JsI KOMIIOHEHTa B CMECH - JOJs IPUMECEH, 0 PaCTBOPEHHOIO
BellecTBa B pacTBope) U oObeMHasd. [lons BbIXOJa NPOAYKTAa pEakUUU OT TEOPETHUUYECKU
BO3MOXKHOTO.

JlemoHcTpanmuu. Mojienb KpUCTAIIMUECKON perieTku xuopuaa Hatpus. OOpasisl MUHEPAIoB ¢
MOHHOM KPUCTAJUIMYECKOM PEIIeTKOM: KanbluTa, rayiuta. MoJienu KpUCTAINIMYECKUX PELIETOK
«cyxoro npaa» (Wi uoja), anMasa, rpaduta (unu kBapua). Moaens monekynsl JTHK. O6pasist
wiactMace  (eHomodopmanbieruaHble,  MOIUMYpPETaH,  MOJMATWIIEH,  MOJIMIPONMIIEH,
MOJIMBUHWJIXJIOPUT) U u3Aenus U3 HuX. OOpasiibl BOJOKOH (IIEPCTh, MIETK, alleTaTHOE BOJIOKHO,
KampoH, JIaBCaH, HEWIOH) W u3nenuss u3 Hux. OOpasipl HEOPraHWYECKUX TMOJMMEPOB (cepa
IlacTUYecKasi, KBapl, OKCHJ aIOMUHUSA, MPUPOJHBIE AIIOMOCHIMKATBI). MoOJenb MOJISIPHOTO
oObema ra3oB. TpHu arperatHbX cOCTOSHHSA BOAbL. OOpa3lbl HaKUMM B 4YalHHUKE M TpyOax
LEHTpaJIbHOro OTOIIeHHs. XKecTKOCTh BOABI M crocoObl ee ycrpaHeHus. [IpubGopsl Ha KUIKUX
Kkpuctaiax. OOpasibl pa3IMYHbIX JUCIEPCHBIX CHUCTEM: 3MYIbCUH, CYCIIEH3WMH, a’po30Jei,
reneit u 3oseit. Koarymsauus. Cunepesuc. ekt Tunnans.

JlabopaTopubie onbIThl. 2. OmnpeneneHHe THUMNA KPUCTAJUIMUECKOM PELIETKU BEIIECTBA U
omnucaHue ero cBoMcTB. 3. O3HaKOMIIEHHE C KOJUIEKIIMEN MOJMMEPOB: IUIACTMACC U BOJIOKOH U
m3aenuss u3 Hux. 4. McnblTaHWe BOJBI HA KECTKOCTh. Y CTPAHEHUE >KECTKOCTH BOJBI. 5.
O3HakoMJIEeHHME C MHHEpPaJIbHBIMH BoAamH. 6. O3HaKOMIJIEHHE C AMCIEPCHBIMU CHCTEMaMHU.
IIpakTuyeckas padora Nel. [Tonydyenue, cobupanue u pacro3HaBaHueE Ta30B.

Tema 3. Xumuueckue peaknuu (16 yacon)

Peakuuu, waymme 0e3 H3MeHeHUsSl  COCTaBa BeIECTB.AJUIOTPONHS W aJUIOTPOIHBIC
BUIOM3MeHEeHHs. [[puymHBl atoTponuyu Ha TpuMepe MoauduKanuii KUCIopoaa, yriepoaa u
dbocdopa. O30H, ero Ouosoruveckas poib. MizoMepsr u u3omepus.

Peakuuu, uaymme ¢ W3MeHeHHMe COCTaBa BellecTBa. Peakuuu coequHEHMs, Pa3IOKEHUS,
3aMelIeHnsT ¥ OOMEHa B HEOPraHWMYECKOM M OpPraHMYecKod XuMuU. Peakmuum 5K30- H



sHAOoTepMHUUecKre. TernoBoi 3(h(PeKT XMMHUUECKON peakiuu U TEPMOXUMUYECKHE YpaBHEHUS.
Peakunu ropeHus, Kak 4aCTHBIN CIydai 9K30TEPMHUUYECKUXPEAKIIUM.

CxopocTh XUMHYECKOH peaKkiuM. 3aBUCUMOCTb CKOPOCTH XUMHUYECKONH pPEaKIMK OT MPUPOIbI
pearupyromux BELIECTB, KOHLIEHTpaLuH, TEMIEPATYPBI, ionaau
IIOBEPXHOCTUCONPUKOCHOBEHUS U KaTanu3aropa. Peakiuu romo- u rereporeHssle. Ilonstue o
Karanu3e W karanuzaropax. depMeHTHl Kak OHMOJOTHYECKHE KaTalau3aTopbl, OCOOCHHOCTH HX
(GyHKIIMOHUPOBAHHUS.

OoparuMocTh XUMHYeCKUX peakiuii. HeoOpatumple u oOpaTUMble XHMHUYECKHE PEaKIUH.
CocTosiHMEe XHMMHYECKOTO paBHOBECHUS MJisi OOpaTUMBIX XUMHUYEeCKHX peakiuil. CrnocoObl
CMEIICHUS XMMHYECKOTO PaBHOBECHs Ha NMpHMepe CHHTe3a aMMmuaka. [loHsTne 00 OCHOBHBIX
Hay4yHbIX IPUHIMIAX I[POU3BOJACTBA HAa NPUMEPE CHHTE3a aMMHUAKa WM CEPHOH KHUCIIOTHI.
Posb Boabl B XumMmuyeckoii peakuuu. Vcrunasie pacTBopsl. PacTBopumocTs U Kilaccudukanus
BELIECTB 110 3TOMY IIPU3HAKY: PacCTBOPUMbIE, MajIOpPacTBOPUMbIE U HEPACTBOPUMBIE BEILLECTBA.
DJNIEKTPONUTHl U HEIJIEKTPOJIUTHI. DJIEKTPOJUTHYECKAs Auccounanus. Kucinorsl, oCHOBaHUS U
coJu c TOYKHU 3pEeHUs TEOPUH 3IEKTPOJIUTUYECKON JUCCOLMAIIH.
XHUMHYECKUE CBOMCTBAa BObI, B3aUMOJCHCTBUE C METaUIAMH, OCHOBHBIMHU U KHUCIOTHBIMU
OKCHJAMHM, pa3lio’)KeHHEe U OOpa3oBaHHE KPHUCTAJUIOTHIPATOB. Peakiuu ruapatauuu B
OPraHU4eCKON XUMHH.

I'maponn3 opraHnyeckMx W HeOPraHM4YecKHx coefauHeHui. HeoOpatumblii ruaposaus.
OOpatumblii TUAPOIU3 cosied. ['MAponn3 OpraHWYecKUX COSAMHEHUN M €ro MpaKTUYeCKoe
3Hau€HUe JJIs MOJYYEHHs TMAPOJIM3HOIO CHUpPTa M MbLIa. buonorudeckas poib IMIpoin3a B
IIACTUYECKOM U YHEPTeTHUECKOM OOMEHE BEILIECTB U DHEPTHH B KIIETKE.
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHbIE peaknuu. CteneHb okucieHusa. OnpeneneHue CTeneHu
okucineHuss 1o Qopmyne coeauHeHus. [loHATHEe 00 OKHUCIMTENBHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKHCIEHUE U BOCCTAHOBJIEHUE, OKUCIIUTEb U BOCCTAHOBUTEIb.

DJIEKTPOJIM3. OJEKTPOJIN3 KAK OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIA IPOLECC. IEKTPOJIN3
paciuilaBOB M pacTBOPOB Ha mpuMmepe xJyopujaa Harpus. I[IpakTuueckoe mpUMEHEHHE
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyIEHHE aTIOMUHUS.

Jemonctpanun. [Ipespamenue kpacuoro gocdopa B 6enbrii. O3oHaTop. Moaenn MoJIeKys H-
OyraHa W wm3o00yTaHa. 3aBUCUMOCTH CKOPOCTH PEaKIUM OT MPUPOJIBI BEIIECTB Ha MpUMEpe
B3aUMOJICMCTBUSL PACTBOPOB PA3JIMUHBIX KUCIOT OAMHAKOBOW KOHIIEHTPALUU C OAMHAKOBBIMU
rpaHylaMd IIMHKA W B3aMMOJCHCTBHS OJMHAKOBBIX KYCOYKOB pa3HBIX METaUIOB (MarHus,
[IMHKa, elle3a) C CONITHOM KHCIOTOH. BzaumopeilicTBue pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopamMu THOCyIb(aTa HaTpus pPa3IUYHOW KOHIEHTPAllMM W TeMIeparypbl. Mozens
KUTISIIero cios. Pa3noxkeHwe mnepokcuaa BOJOpOAa € IOMOINBIO KaTanuzaTopa (OKcuia
mapranna (IV)) m kartamassl celporo Msca u cbiporo kaprodens. Ilpumepsl HeoOpaTUMBIX
peaxkuii, UAYIMHUX ¢ 00pa3oBaHUEM OcaJlKa, ra3a Wiu Bojbl. B3auMonelicTBue AIUTHS U HATPUs C
Bojoit. [Tomyuenue okcuaa docdopa (V) u pacTBopeHHE €ro B BOJE; UCIBITAHUE IMOTYyYEHHOTO
pactBopa jakmMycoM. OOpaslibl KpUCTAIIIOTHIPATOB. VcmbITaHHE PacTBOPOB 3JEKTPOIUTOB U
HERJIEKTPOJIUTOB Ha MPEIMET AUCCOLMAIMH. 3aBUCHUMOCTb CTENEHH 3JIEKTPOJUTHYECKON
JMCCOIIMALMU YKCYCHOM KHCIOTBI OT pa30aBieHus pactBopa. ['maponms kapOupa KajabIMs.
['unponu3 xkapOOHATOB MIEIOYHBIX METAIIOB W HUTpaToB IMHKA unu cBuHna (II). Tlomyuyenue
Mmblta. [Ipocreiinme OKHCIUTENIbHO-BOCCTAHOBUTENbHbBIE PEaKIMU; B3aUMOJAEHCTBHE IUHKA C
COJITHOW KHCJIOTOM | ene3a ¢ pactBopoMm cyibdara memu (II). Moxens amexTponusepa.
Mopenb 371eKTpOJIN3HON BaHHBI IS TIOJYUYECHUS ATTFOMUHUSL.



JlaGopaTtopHble omnbIThl. 7. Peakuus 3aMelleHUsT MEOU JKEJIe30M B pPacTBOPE MEIHOIO
Kynopoca. 8. Peakuuu, uaympe ¢ o0pa3zoBaHuEM 0cajka, ra3a u Bojsl. 9. [lomyuenue kuciaopoaa
pa3NoKeHUEM TEpPOKCUIa BOAOpoJia ¢ moMombio okcuaa mapranna (IV) m karamassl ceiporo
kaprodens. 10. ITomyuenue Bogopoa B3aMMOACUCTBUEM KUCIOTHI ¢ MUHKOM. 11. Pasmuunbie
CIIy4au TMPOJIA3a COJICH.

Tema 4. BemmecTBa 1 ux cBoiicrea (19 yacon)

Merannbl. B3auMopelicTBue MeTalioB € HEMETallaMH (XJIOpOM, CEpOl M KHUCIOPOJOM).
B3aumojeiicTBue LIENOYHBIX U IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOW. DIEKTPOXMMHMUYECKUN
PN HaNpsDKEHUHM METAUIoB. B3auMopaelcTBHE METaUIOB C PAacTBOPAMM KHCIOT U COJIEH.
ATIOMUHOTEPMUSL. Bsaumogeiicteue HaTpUs c 3TaHOJIOM u beHomoM.
Koppo3us meramio. IloHATHE 0 XMMHYECKOM M BJIEKTPOXMMHYECKOM KOPPO3UU METAJIOB.
CniocoOBblI 3aIUTHl METAIOB OT KOPPO3HUH.

Hemeramubl. CpaBHUTENbHAs XapaKTePUCTHKA TallOTEHOB KakK HaumOojee THUIMHYHBIX
npenctaBuTeneld HemeTauioB. OKUCIUTENbHBIE CBOMCTBA HEMETANIOB (B3aUMOJICHCTBUE C
MeTaJlJIaMi U BOJOpoJoM). BoccTaHOBHUTENBHBIE CBOWMCTBA HEMETaNIOB (B3aHMMOJCIHCTBHE C
Oosee BJIEKTPOOTPULATENIbHBIMM HEMETANIAMU M CJIOKHBIMHM  BEILLECTBAMU-OKUCIUTEISIMU).
Kucaorsl Heopranuveckue u opranndeckue. Kimaccupukanus kucior. XuMUYECKHE CBOHCTBA
KHMCJIOT: B3aMMOJEHCTBHE C METAUIaMH, OKCHJIAMHM METauIOB, THIPOKCHUIAMU METAJLIOB,
coimssmMu,  crupramu  (peaknus — orepudukanuu). OcoOble  CcBOWCTBA  a30THOM U
KOHLICHTPUPOBAHHOM CEPHOI KUCIIOTBHI.

OcHoBaHusl HeopraHuyeckue u opranudeckue. OCHOBaHHMS, HX KIacCUPUKALIUA.
XHUMHUUYECKUE CBOMCTBA OCHOBAHMI: B3aMMOJECHCTBUE C KUCIOTAMM, KMCIOTHBIMH OKCHIAMH U
cossiMu. Pa3nokeHrne HepacTBOPUMBIX OCHOBaHUM.

Coumn. Knaccudukanus comeil: cpenHue, KUCIble U OCHOBHBbIE. XUMUYECKHUE CBOWCTBA COJICH:
B3aUMOJICVCTBUE C KUCIIOTaMH, LIEJI0YaMH, METaIaMHi U cojisiMM. [IpencraBurenu cosed U ux
3HAUYCHHWE. XJIOpUJ HATpus, KapOoHAT Kaibiusa, QocdaT Kaiblus (CpeaHHE COJIH);
rupokapOOHaThl HATPUS U aMMOHUS (KHCIbIe coilM); ruapokcokapOonar menu (II) - mamaxur
(OCHOBHasI COJIb).

KauecTBeHHble peakuy Ha XJIOpPHA-, CyidbdaT-, U KapOOHAT-aHHOHBI, KATHMOH aMMOHUS,
katuoHsl xenesa (I1) u (II0).

I'eHeTnuyeckasi CBSI3b MEXKAY KJIACCAMH HEOPraHUYeCKMX M OPraHUYeCKHX COeJIMHEHHN.
[loHsiTHE O TEHETHMYECKON CBSI3M W TEHETHMYECKUX psgax. ['eHeThueckwil psja MeTaa.
['enetnueckuit psig Hemetaa. OCOOEHHOCTH TEHETHUECKOTO PsiJia B OPraHUYeCKOW XUMUHU.
Jemoncrpanuu. Komnekuus oOpa3noB MeTtaiaoB. BsaumopeiicTBue HaTpus U CypbMbI C
XJIOpOM, JKene3za ¢ cepod. ['opeHume MarHMs M aJlOMHHMS B Kuciaopoxae. B3ammopeicteue
HIEJIOYHO3EMENBHBIX METAUIOB C BOJOM. B3amMmopneincTBue HaTpusl € 3TaHOJIOM, ILHMHKA C
YKCYCHOU KHCIIOTOM. AntoMuHoTepMUs. B3auMoaeiicTBue Meim ¢ KOHIEHTPUPOBAHHON a30THOM
KHUCJIOTOM. Pe3ynbTaThl KOpPpO3UM METANIOB B 3aBUCUMOCTH OT YCIOBUW €€ MIpPOTEKaHUs.
Komnnekuust 06pasiioB HemeTauioB. B3auMopeiicTBre XJIOpPHON BOJIBI C PacTBOpOM Opommia
(vogunma)  kamua.  Komekius  NpPUPOTHBIX  OpraHMYeCKHX  KUCIOT.  Pa3baBneHue
KOHIICHTPUPOBAHHOM CEpPHOM KUCIIOTHI. B3anmoelicTBre KOHUEHTPUPOBAHHON CEPHOM KUCIIOTBI
C caxapom, IeJUT0030iM U Menpio. OOpasubl MPUPOAHBIX MHHEPAJOB, COACPKAIIUX XJIOPHI
HaTpus, KapOoHaT Kaiblus, ¢ocdar Kamblus W ruapokcokapOonat memu (II). OOpasmb
MUIIEBBIX MPOIYKTOB, COJEPKAIINX T'MIPOKApOOHATHl HATPUSI U aMMOHHUS, UX CIHOCOOHOCTH K



Pa30KEHUIO NTpU HarpeBaHuu. ['amenne coapl ykcycoM. KauecTBeHHbIE peaKkIuu Ha KaTUOHBI U
AQHUOHBI.

JlabopaTopubie onbIThl. 12. VcneiTanue pacTBOPOB KHCJIOT, OCHOBAaHUM U coJiei
uHaukaropamu. 13. B3aumoneicTBUE CONSTHOM KHCIIOTBI UM pPacTBOpa YKCYCHOM KHCIIOTBHI C
Metaiamu. 14. BzauMopeicTBHe COJNSHOW KHCIOTBI M pacTBOpa YKCYCHOM KHCIOTBI C
OCHOBaHMSIMH. 15. B3aumopelcTBUE CONSTHOM KHCIOTBI M PAacTBOpa YKCYCHOM KHCIOTBI C
coisimu. 16. TlonyyeHue U CBOICTBA HEPACTBOPUMBIX OCHOBaHWM. 17. 'Maponu3 XJopuiioB U
aleTaToB MIENOYHBIX MeTauioB. 18. O3HakOMIIEHHE C KOJUIGKIUSMHU: a) MeTaioB; O)
HEMETAJUIOB; B) KHCIOT, T) OCHOBAaHWH;, J) MHUHEPaJOB U OHOJOTHYECKHUX MAaTepUalOB,
COJIEprKalIX HEKOTOPBIE COJIH.

IIpakTnyeckass padora Ne2. PemeHue 5KCIEpUMEHTAIBHBIX 33734 Ha HICHTU(DUKALUIO
OpPraHMYECKUX Y HEOPTaHUYECKUX COCIUHEHUM.

Peseps — 6 ypokos.

ABTopbl YMK: I'adpuensin O.C.

Yyeonuk: Xumus. 11 kiacc.

Pabouas Tetpanp: Pabouas Tetpags k yueOHuky [aOpumensna O.C. «Xumms. 11 kmacey.
INa6puensu O.C. Xumus. 11 knacc. bazoBeiit ypoBeHb: yue0. 151 001eo0pa3oBaT. Y upexaeHui
/0.C. T'abpuensa. — M.: Jlpoda, 2009. — 223, [1] c.: un.

Ia6puenssu O.C. Ilporpamma kypca xummum s 8-11 kimaccoB 00meo0pa3oBaTeIbHBIX
yupexaenuit.— M.: Ilpoda, 2010.



TPEBOBAHMUMS K YPOBHIOIIOJATI'OTOBKH YUAIIIUXCS
3HATH / MOHUMATD :

* 3HAMb POJIb XUMUU 6 €CIECMEO3HAHUU,, €€ CBSI3b C IPYTUMH €CTCCTBEHHBIMU HayKaMH,
3HAa4YCHHE B )KU3HU COBPEMEHHOTO OOIIECTBA;

° 3HAMbL U NOHUMAMb GAMCHEUWIUEe XUMUYECKUe NOHAMUA' BEIIECTBO, XMMUYECKUM
JJIEMEHT, aToM, MOJEeKyJja, Macca aTOMOB M MOJIEKYJ, HOH, paJuKall, ajuIoTpOIus,
HYKJIUJBI ¥ H30TOIBI,  aTOMHBIC S-, P-, d-opOuTanyu,  XUMHYECKas  CBs3b,
3JIEKTPOOTPHULIATENBHOCTb, BAJIGHTHOCTb, CTENIEHb OKUCICHUS, THOpuan3anus opouranei,
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJb, MOJIIpPHAas Macca, MOJSPHBIA 00BEM,
BEIIIECTBA MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOTO CTPOCHHS, KOMIUICKCHBIE COCIMHEHHUS,
JUCTIEPCHBIE CHUCTEMBI, HMCTUHHBIC PpACTBOPBI, JJIEKTPOJIUTHYECKAs JAUCCOLMAINS,
KHACJIIOTHO-OCHOBHBIE PEAaKIMHW B BOJHBIX pPACTBOpaxX, THUAPOIU3, OKUCICHUE W
BOCCTaHOBJICHHE, AJIEKTPOJIHM3, CKOPOCTh XWMHUYECKOW pPEaKLIUH, MEXaHU3M PpEaKIHH,
KaTajiu3, TEIUIOBOW 3(deKT peakuuu, 3HTANbIUA, TEIUIOTa 0Opa3oBaHMSA, SHTPOINHUSA,
XMMHUYECKOE  paBHOBECHE,  KOHCTAHTa  pPAaBHOBECHs,  YIJIEPOAHBIM  CKeleT,
(GyHKLUMOHAJbHAS TPYINa, TOMOJOIUSA, CTPYKTYpHas M IPOCTPAHCTBEHHas H30MEpHUs,
UHAYKTUBHBI U ME30MEpHbIH >PQeKThl, 3MeKTpopui, HyKIeo(hu1, OCHOBHBIE THUIIBI
peaKIuil B HEOPraHUYECKON U OPraHU4eCKON XNMHUH;

° 3HAMbL U NOHUMAMb OCHOGHbIE 3AKOHbI XUMUU. 33KOH COXPAHCHMS MAacChl BEIIECTB,
NEepUOTNYECKAN 3aKOH, 3aKOH IOCTOSHCTBAa COCTaBa, 3aKOH ABOraapo, 3akoH [ecca,
3aKOH JICHCTBYIONIMX MAacC B KHHETUKE U TEPMOJANHAMHUKE;

* 3HAMb U NOHUMAMb OCHOBHbIE MEOPUU XUMUU. CTPOCHUS aTOMa, XMMUYECKOH CBS3H,
AIIEKTPOIUTUYECKON JHCCOLMAUM, KUCIOT M OCHOBaHMH, CTPOCHMS OpraHMYeCKUX
COEMHEHUHN (BKIIOYas CTEPEOXMMHUIO), XUMHUYECKYI0 KHHETHKY U XHMHUYECKYIO
TEPMOJIMHAMHUKY;

e 3Hamb Klaccuukayuie U  HOMEHKAamypy HEOPTaHWYECKMX M  OpPraHUYECKHUX
COCIUHCHMIA,

* 3HAMb NPUPOOHBLE UCMOYHUKYU YTIIEBOJIOPOAOB U CIIOCOOBI HX MepepaboTKH;

° 3HAmMb Gewecmea U MAmMepuanbl, WUPOKO UCHOIb3yeMble 6 NPAKmMUKe. OCHOBHBIC
METaJUIbl W CIUIaBbI, TrpaduT, KBapll, CTEKJIO, I[EMEHT, MHHEpaJbHbIC YHIOOpPEHHS,
MHUHEpaJIbHble U OpraHUYeCKHe KHUCIIOTHI, IIEJI0YM, aMMHAaK, YTIJIEBOAOPOAbI, (EHOI,
AQHWJIMH, METaHOJ, 3TaHOJ, YTHJIEHIJIMKONIb, INIMIEpUH, (OopMaibIerus, aueTalblIeru,
alleToH, TIJIIOKO3a, C€axapo3a, Kpaxmal, KIeTyaTKa, AaMHUHOKHCIOTBHL,  OENKH,
UCKYCCTBEHHBIE BOJIOKHA, KAY4yKH, IJIACTMACCHI, )KUPbI, MblJIa U MOIOIIHE CPECTBA;

e 3Hamb OCHOBHBIC TCHICHIIMU Pa3BUTHS METAUTYPTHH U XUMHUYECKOH MPOMBIIUICHHOCTH
CepanoBckoi 06y1acTu;

e 3Hamp ciocoObl OTOOpPa W HUCTOYHUKU TMOJYYEHUS XUMHUYECKOH HHpopManuu s
peleHnst KOHKPETHOM POOJIEMBI B3pOCIIOTO YEeTIOBEKa,

e 3Hamb 0COOCHHOCTH PA3IMYHBIX CTHIIEH MOAaYN XMMUYECKON HH(pOpMaIuy;

e 3Hamp OCHOBHBIE Ipodeccun U oOpazoBaTebHbIe yupexaeHus: CBepanoBcKoil o0nacTy,
OCYILECTBIISIONINE MOATOTOBKY B 00JIaCTH XMMUU U HKOJIOTHH;

e umemsv npeocmasnenue o0 >P(PEKTUBHBIX CcHoco0ax MPOBEPKU JTOCTOBEPHOCTH
NOJIy4aeMOM 13 pa3InYHbIX UCTOYHUKOB XUMHUYECKOW HH(pOPMALINY;



umems npeocmasieHus 0 HOPMAaTUBHBIX aKTax 3aKOHOJATCIBHOW W HCIOJHUTEIBHON
Bractu CBEpAJOBCKOW 00JIaCTH 10 JambHEHIIEMY YKPEIUICHHIO HKOJIOTHYECKOU
0€30I1aCHOCTH;

umems npeocmasieHus 0 BOZMOXXHOCTSIX JTaTbHEHUINEro MOBBIMICHUS JTHYHOTO yYaCTHS
B PEIICHUU 3KOJIOTUIESCKUX MTPOOIIEM POTHOTO Kpasi.

YMmeTh:

Ha3bleamp V3YYCHHbIE  BEIIECTBA IO  «TPUBHAIBHOI» U MEXKIYHApOJHOMN
HOMEHKJIATypaM;

onpeodenAams. BAICHTHOCTb U CTEIEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, 3apsij HOHA,
TUTl XUMHYECKON CBSI3U, POCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, THI KPUCTAJUTHYECKON
pEIIeTKH, XapakTep Cpelabl B BOJHBIX pPACTBOPAX, OKUCIHUTEIh W BOCCTAHOBUTEID,
HAIPaBJICHUE CMCIICHUS PABHOBECHS I1OJ BIMSHUEM PA3IMYHBIX (AKTOPOB, U30MEPHI H
TOMOJIOTH, TIPHHAJUICKHOCTh BEIIECTB K PA3JIMYHBIM  KJaccaM OPTaHHYECKUX
COCIMHEHUH, XapaKTep B3aMMHOTO BIIMSHHUS aTOMOB B MOJIEKYJIaX, THIbl peakiuil B
HEOPraHMYECKOM U OpPraHNYeCcKON XUMUU;

xapaxmepu3zoeams: S- , P- ¥ 0-3JIEMEHTHI 110 UX TOJIOKCHUIO B MIEPUOTUUECKON CHCTEME
J.M.MenneneeBa; oOuipe XUMUYECKHE CBONCTBA METaNIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COCAMHCHHI, CTPOCHHE H CBOWCTBA OPTraHUYECKUX
COeMHEHUH (YTIIEBOIOPOIOB, CIIUPTOB, (DEHOJIOB, AILJCTUIOB M KETOHOB, KapOOHOBBIX
KHCJIOT, aMUHOB, aMUHOKHCIIOT U YTJICBOJIOB);

00bsACHAMY . 3aBUCUMOCTh CBOWCTB XHUMHYECKOTO 3JIEMEHTa ¥ OOpa30BAaHHBIX UM
BEIIECTB OT MOJIOKEHHUs B mepuogudeckon cucreme /.M. MenzaeneeBa; 3aBHCHUMOCTh
CBOICTB HEOPraHMYECKUX BEHIECTB OT MX COCTaBa U CTPOCHHUS; MPUPOIY U CIOCOOBI
00pa3oBaHUsl XUMHUYECKOW CBSI3U; 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOH peakinu OT
pa3aNuYHbIX (PAKTOPOB, PEAKIUOHHOW CIIOCOOHOCTH OPraHUYECKHX COEAUHEHUH OT
CTPOEHHS X MOJIEKYIL;

6bINOIHAMb ~ XUMUUECKUII  IKCHEPUMEHm  nO: PACTIO3HABAHUIO  BaKHEHIIHMX
HEOPTaHMYECKUX M OPraHWYeCKUX BEIIECTB; IOJIYUCHHUIO KOHKPETHBIX BEIICCTB,
OTHOCSIIIMXCS K U3YYCHHBIM KJIaccaM COCTUHEHHUIA,

nPOBOOUMb PACUCTHI 110 XUMUICCKUM (OpMYJIaM M YPABHCHHSIM PEaKITUiL;
ocyuwiecmenamey CaMoCTOSITENbHBIN MOUCK MH(OpMALUK (XUMHYECKOH, SKOJIOTHUECKOH,
00 y4eOHBIX 3aBENEHUSAX U BOCTPEOOBAHHBIX Mpodeccusx) C MCIOIb30BAHUEM
pPa3IMYHBIX WCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX M HAyYHO-TIOMYJSPHBIX H3IAHUA,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa); HMCMONB30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTHH 17151 00pabOTKH U nepeaadu HHGOpMaIUU U €€ NMPEACTAaBICHUS B Pa3InYHBIX
dopmax;

e C00OM00ampb OCHOBHBIC  3aKOHBI WM IIOCTAHOBJICHUS  IPHPOJIOOXPAHHOMN
HarpaBiaeHHOCTH CBEpIOBCKOM 001aCTH, MYHHUITUIIAILHOTO PaiioHa;

* yMemb 6blCMPAUBAMD B3ANMOJICHICTBHE CO CBEPCTHUKAMHU, YUYUTEISIMUA HA OCHOBE
OOLIETPUHATBIX ~ MOPAIbHBIX, OICTETHUECKUX  TPYAOBBIX  HOPM,  Yydera
WHNBUIYAIbHBIX OCOOEHHOCTEH pa3HbBIX TOJEH;

e HCHOJb30BAaTh NPUHOOPETEHHbIE 3HAHUSI M YMEHHS] B MNPAKTUYECKOM
AeATeJIbHOCTH U NOBCeIHEBHOI KU3HHU AJI5:



e IIOHMMaHMs TJO0ANBHBIX MPOOJIEM, CTOAMIMX IEped YEIOBEUYECTBOM:
9KOJIOT'MYCCKUX, SHCPTCTUUCCKUX U ChIPbCBBIX;

e TIOCTOSIHHOM CaMOCTOSITENIbHOW 3a00ThI O COXpaHEHHWU OJaronpusTHOU
IIPUPOJIHOM Cpesibl B MECTE CBOETO MPOKUBAHMUS;

e OOBSCHEHUS XUMUYECKUX SBICHHUHA, TPOUCXOSAIIUX B IPUPOE, OBITY U Ha
IIPOU3BOJICTBE;

e DHKOJIOTMYECKU I'PaMOTHOI'O IMOBEAECHUS B OKpYXKarollel cpere;

e OILIGHKM BJIMSHHSA XHMHYECKOTO 3arps3HEHUs OKpYXKarolled cpenbl Ha
OpraHu3M 4YeJIOBEKa U JIPyTUe KUBbIE OPIaHNU3MBI;

o OecszomacHoi paboOTBI C BemecTBaMH B Jaboparopuu, OBITY U Ha
IIPOU3BO/ICTBE;

e COXpaHEHUS M YKPEIUIEHUs COOCTBEHHOT'O 3/J0POBbs U YWIEHOB CEMbH;

® pacClio3HaBaHHuAg U I/II[eHTI/I(i)I/IKaIII/II/I BaYKHEHIITIX BCHICCTB U MaTCpHAJIOB;

e OILIGHKM Ka4ecTBa MUTHEBOM BO/bI U OTJEIBHBIX MUIIEBbIX IPOILYKTOB;

e KPUTMYECKOH OLIEHKM JIOCTOBEPHOCTM XUMHYECKOH HH(pOpMalUH,
HOCTYMNAOUIEH U3 Pa3IUYHBIX HCTOUHUKOB.

e OINpeneNeHUus BO3MOXKHOCTH NPOTEKAHUS XUMHUECKUX INPEBpALEHUH B pa3iIMyHbIX
YCJIOBUAX U OLCHKHU UX HOCHCHCTBHﬁ.

OCYHIECTBJIEHME TEKYIIETO KOHTPOJISI 3HAHUM IO ITPEJIMETY

TpeboBaHusi K YpPOBHIO TOJATOTOBKM OOyYaroIUMXCsl IO XUMHUU —  YCTAaHOBJIEHHBIE
CTaHJApTOM pPE3yJIbTaThl OCBOEHHs BBINTYCKHHKAMHU O0S3aTEIbHOTO MUHUMYyMa (eliepaibHOro
KOMITOHEHTa roCyIJapCTBEHHOI'O CTaHAapTa o01ero oopa3oBaHus O XUMHH, HEOOXOAUMBbIE IS
NOJYYEeHUsI TOCYAAapCTBEHHOIO JOKYMEHTa O JOCTUTHYTOM YpOBHE 0O0Iero ooOpa3oBaHUs.
TpeboBanus pa3zpaboTaHbl B COOTBETCTBHM C 00S3aTEIbHBIM MHUHMMYMOM, IPEEMCTBEHHBI 110
CTyHeHsM oOmero obOpa3oBaHus U y4dyeOHbIM mpeameraM. TpeOoBaHMs 3amalOTcs B
JeSITEIbHOCTHON (JOpME U ONPENENSIIOT, YTO B Pe3y/IbTaTe U3YUEHUSI XUMUHU YYalIUecs JOJKHbI
3HaTh, YMETb, HCIOJb30BaTh B MPAKTUYECKON MAESITEIbHOCTH U TOBCEAHEBHOW JKH3HH.
TpeGoBanusi ciaykaT OCHOBOW IS pa3paOOTKH KOHTPOJIHHO-U3MEPHUTENIBHBIX MaTepUajoB I10
XUMHHM, KOTOpbIE€ HCIHOJB3YIOTCS TIpU TOCYJAapCTBEHHOM  aTTeCTalMd  BBITYCKHUKOB
00pa30BaTEeNbHBIX YUPESKICHUN, peaU3yIOIUX MPOrpaMMbl OCHOBHOTO OOIIEr0 M CpEeJHEro
(momHOTO) 001IeT0 0Opa30BaHUS.

Temamuueckuii KOHMPOb OCYIIECTBIIACTCS MO 3aBEPUICHUH KPYIMHOTO OJIOKa (TeMbI) B
(dopmMe KOHTPOJILHON PabOThI WIIM TECTUPOBAHMSL.
Hmozoewtit Konmpois OCYIIECTBIISIETCS 110 3aBEPIIEHUH yuyeOHOro marepuana B Gopme,
onpezenseMoil [lonoxeHnrnemM o6pa3oBaTENbHOTO YUPEKICHHS - KOHTPOJIBHON PabOTHI.
Opzanusayus u KOHMpPoOb 3a 6cemu 6UOAMU RUCOMEHHBIX PAdOMm OCYIIECTBIIIETCS HA
OCHOBE €/IMHBIX TPeOOBAaHUM K YCTHOM ¥ MUCHMEHHOW Peyuu yJaliuxcsl.
OCHOBHBIMU BHJaMM KJIACCHBIX M JOMAIHUX MUCbMEHHBIX PAa0OT yYaIIMXCs SBISIOTCS
oOyyaromue paboThl, K KOTOPbIM OTHOCSTCS:
® [UJIaHbl U KOHCHEKTHI JEKIUI yUUTes;
® 337a4YU U YIIPAKHEHUS 110 XUMHU;

e pedeparbl 10 XUMHH;



® OTBETHI HA BOMPOCHI 110 XHUMHH;

® OTYETHl 1O BBIMOJHEHUIO JTAOOPATOPHBIX OIBITOB M TMPAKTUYECKUX padoT Mo
XAMUH,

® OTYETHI 10 MHUBUYaTbHBIM WM TPYIIOBBIM 33JJaHUSM 10 UTOTaM IKCKYpPCUU 10
XAMUH,

e JIOMAalllHUE TBOPYECKHE pPaOOTHI, KOTOPBHIC MAIOTCA IO YCMOTPECHHIO YUUTEIS
OTJICTHHBIM yUYaIIUMCS;

® COCTaBJICHHE AaHAIUTHYECKUX M 0000MAI0MUX TaOJIUII, CXeM, KJIaCTepoB U T.1. (0e3
KOIIMPOBAHMUS TOTOBBIX TAOJIHUI[  CXEM YYEOHHKOB).

JIJis BBITIOJIHEHUSI BCEX BUIOB OOyYaIONIMX padOT ydamiuecs JOJDKHBI UMETh CIIEAYIOIee
KOJIMYECTBO TETPAJICH MO XUMHH — 110 3 TeTpajIu:

1 rerpans - paboyas TeTpaib, I/I€ BEITOIHSIIOTCS MTUCHbMEHHBIC pa0OTHI HA YPOKE, BEACTCS

KOHCIIEKT.

2 TeTpaiab — JUIA JIADOPATOPHBIX OIBITOB M MPAKTHYECKHX paboT, e 0o(OpMIISIOTCS

OTYETHI 110 BBIMOJIHEHUIO MPAKTUYECKUX PadOT, OLIEHKH BBICTABISIOTCS KKIOMY YUCHUKY.

[Ipyn oueHMBaHWUU OTYETa IO BBHINOJHEHUIO IMPAKTHUYECKOW paboThl ocoboe BHUMAaHHE

yIeseTCsl KaueCTBY U MOJHOTE CAMOCTOATEIbHBIX BBIBOJIOB YUCHHUKA.

3 TeTpagp — TETPaab HA MEYATHOH OCHOBE C HAOOPOM 3aJlaHUU JJII CaMOCTOSITEIIBHOTO

BBIITOJIHEHMSI.

B Tteuenwe ydeOHOTO TOHa TeTpamud Ui MPAKTHYSCKUX pPabOT M KOHTPOJS 3HAHUU
XPAHATCS B TIKOJIE.

JIJis BRITIOJTHEHUST KOHTPOJILHBIX PA0OT IO XUMHUU BBIIEISICTCS CIICIIUATbHAS TETPalb, TJIe
BBITIOJTHSIOTCS. KOHTPOJIbHBIE pAOOTHI U TECTOBHIC 3aIaHMUS.

[lenecooOpa3no, uyToOBI yualuecss 8 Kiacca TMepBble JIa0OpATOPHBIC OMBITHI OMUCHIBATU
MOJI AUKTOBKY YUUTENsI, a B JaIbHEHIIIEM UM MOKHO MPEJOCTaBUTh CAMOCTOSITEIbHOCTD.

B cBs3u ¢ Tem, uro 1a00OpaTOpHBIE OMBITHI YyYallUeCs BBIMONHIIOT (POHTAIBHO U
CYIITHOCTH OITBITOB BBISICHSIETCS HAa YPOKE, OIICHKH 33 X OMUCAHUE BHICTABIIATH BCEM yUaAIIHMCS
He cneayeT. ONEHKY YYCHHKY MOXHO BBICTABHTH IPH €r0 aKTUBHOM YYacCTHH B OOCYKICHUH
MaTepuraia, ObICTPOM BBIMIOJTHCHUH OIBITOB, MIPABIIILHOM HMX aHanu3e. [loaToMmy maboparopHbie
OTIBITHI TTO XUMHUH OIEHUBAIOTCS BEIOOPOYHO.

OcHoBHas 3a7a4a MPAKTUYECKUX PAdOT MO XUMUH, TPOBOJAUMBIX B KOHIIE U3YUCHHS TEM, -
3aKperyiecHue 3HAaHUN W TPAKTHUYECKUX yMEHMH ydammuxcs. [Ipaktudeckue paboOTHl C
MCIIOJIb30BAaHNEM WHCTPYKIIMH YUEHUKH BBINIOJHSAIOT HHIMBUIYadbHO. B 3TOM ciydae KaXKIbli
yUeHUK OyAeT mnpuoOpeTath HEOOXOIMMBbIE MPAKTUYECKHE yMEHHS. TONbKO B HEKOTOPBIX
paboTax, e HWCHOJB3YIOTCS MPUOOPHI, a TakKe MHOTO ONEepaluii BO3MOXHO BBIITOJTHCHUE
paboTel ABYyMs ydeHWKaMH. OTYeT 1O BBITIOJHEHHUIO MPAKTHYECKOH paboThl odopmirsercs
KOKIBIM YYEHUKOM WHIUBUTYATBHO.

KPATEPUU U HOPMbI OIIEHKHY 3HAHUI OBYUYAIOIIIUXCHA

1. OueHka yCTHOro oTBeTA.
OTmeTka «5» !
- OTBET MOJIHBIM U MPABUWIbHBIA HA OCHOBAaHUU U3YUEHHBIX TEOPUIA;
- MaTepual HU3JI0KEH B OIpPENeJIeHHON JIOTMYECKOW MOCIeA0BATEIbHOCTH, JTUTEPATyPHBIM
A3BIKOM;



- OTBET CaMOCTOSITEIIbHBIMN.

OTBeT «4»
- OTBET IIOJIHBIM U IIPABWIbHBIM Ha CHOBAHUH U3YUYEHHBIX TEOPUIL;
- MaTepuall U3JI0KEH B ONPEAEICHHOM JJOTHYECKOM MOCIEN0BATEIBHOCTH, MPU 3TOM JOMYILIEHbI
JIBE-TPU HECYIIECTBCHHBIE OITMOKH, UCIIPABJICHHBIC 110 TPEOOBAHUIO YUHUTETIS.

Otmerka «3» :
- OTBET NOJIHBIH, HO MPU 3TOM JOMYyIIEHA CYIIECTBEHHAas OIIMOKA WM OTBET HEIOJIHBIH,
HECBSI3HBIM.

OtmeTka «2» .
-  TpH OTBeTe OOHAPY)KEHO HEIMOHWMAHWE YYallUMCS OCHOBHOTO COJEp)KaHUS y4eOHOTro
MaTepuaa Wi AOMYIIEHbI CYyIIECTBEHHBIC OMMOKHM, KOTOPBIC yYAITUICS HE MOXET UCIIPABHUTH
MIPY HABOJSIIMX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OneHKa 3KCNepUMEHTATbHBIX YMEHUI.

- O1leHKa CTaBUTCSA HA OCHOBAaHUU HAOIIOEHUS 32 yYalllMMUCS U MTUCbMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- paboTa BBIMIOJIHEHA IMOJTHOCTHIO U IPABUIIBLHO, CJEIaHbI TPaBUIbLHbBIC HAOIIOICHHS W BBIBOIBI;
- JKCHEPUMEHT OCYIIECTBJICH MO IUIaHY C YYETOM TEXHHMKH O€30MacHOCTH M MPaBHJI PadOTHI C
BEIICCTBAMH U 000PYIOBAHHUEM;
- TIPOSIBJIICHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, TTOICPIKUBAIOTCS YUCTOTA paboUdero MecrTa
Y TIOPSIZIOK (Ha CTOJIEe, SKOHOMHO MCTIOIB3YIOTCSI PEaKTHBBI).

Otmerka «4» .
- paboTa BBHIMOJIHEHA MPAaBUIBHO, CAENaHbl MPAaBUIbHBIC HAOIIOACHUS U BBIBOJIBI, HO IMPU STOM
HKCIIEPUMEHT MPOBEICH HE MOJHOCTHIO WM JOMYIICHBl HECYIIECTBEHHBIE OMIMOKH B padoTe C
BeIeCTBaMH U 000PYIOBaHUEM.

Ormerka «3»:
- paboTa BBINTOJIHEHA TPABWILHO HE MEHEE YeM HAITOJIOBUHY WJIM JIOMYIIEHA CYIICCTBCHHAS
ommnoOKa B X0/1€ SKCIIEPUMEHTA B OOBSICHEHUH, B 0hOpMIIEHUHU pabOThl, B COOIIOJCHUH MPaBUI
TEXHUKH 0€30MacCHOCTH Ha paboTe C BEHIECTBAMU U 000PYIOBAaHUEM, KOTOPAasi HCTIPABIISETCS 110
TpeOOBAHUIO YUUTEIS.

OtmeTka «2»:
- JIomyIIeHbl 1Be (U Oosee) CyIIeCTBEHHbIE OMIMOKH B XO/€: SKCIIEPUMEHTa, B O0BSCHEHUH, B
opopmieHUH pabOThl, B COONIOACHUM TPaBUJI TEXHUKH OE30MacHOCTH Tpu padore ¢
BEIIECTBAMH W OOOpYJIOBaHHWEM, KOTOpbIC YyYalIMKCS HE MOXET HCIPABUTh JaXke IO
TpeOOBaHUIO YUUTEIS;
- paboTa He BBIMOJIHEHA, Y yYaIIerocsi OTCYTCTBYET SKCIIEPUMEHTATLHBIC YMCHHS.

3. OueHka ymMeHHii peliaTh pacyeTHbIe 3aJa4H.
OTmeTka «5»:
- B JIOTHYECKOM paCCYXJCHHUU M DPEUICHUH HET OIMMOOK, 3aJava pelieHa palrOHAIbHBIM
CII0CO00M;
OTMeTKa «4»:
- B JIOTHYECKOM PACCYKJICHHHM U PEUICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO 3ajjaya perieHa
HEepaIMoOHAIBHBIM CITOCOOOM, WIIM IOMYIIEHO HEe 00iee IBYX HECYIECTBEHHBIX OIMNOOK.
OT1merka «3»:



- B JIOTUYECKOM PACCYXKIEHUU HET CYIICCTBEHHBIX OIMMOOK, HO JOMYyIeHA CYIIEeCTBEHHAs
omurOKa B MAaTEMAaTUYECKUX pacyerax.
OtmeTKka «2»:
- UIMEETCsI CYLIECTBEHHbIE OMIUOKH B JIOTUYECKOM PACCYK/ICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETa Ha 3aJaHUeE.

4. OuneHka NUCbMEHHBIX KOHTPOJIbHBIX Pa0oT.
OTmeTka «5»:
- OTBET IOJIHBII U MPaBWJIbHBIN, BO3MOXKHA HECYIIECTBEHHAs OLIHOKA.
OTMmeTKa «4»:
- OTBET HETIOJIHBIN WK JOMYIIEHO He 00JIee IBYX HECYNIECTBEHHBIX OIITHOOK.
OTmeTka «3»:
- paboTa BBITIOJIHEHA HE MEHEE YeM HAITOJIOBUHY, JOIMYIICHA OJIHA CYIIECTBEHHAS OMINOKA U TPH
9TOM JIBE-TPHU HECYIIECTBEHHBIE.
OT1MmeTka «2»:
- paboTra BBIOJHEHA MEHBIIE YEM HAIMOJIOBUHY WU COJEPKUT HECKOJIbKO CYIIECTBEHHBIX
OIIHOOK.
- paboTa He BBIOIHCHA.
[Ipr olleHKE BBIMOJIHEHUS IMHCHMEHHOW KOHTPOJBHOW pabdOThl HEOOXOIUMO YUYHTHIBATH
TpeOoBaHuUs eMHOTO OpPorpahuIeckoro pekuma.

5.0uenka TecToBbIX padoT.

TecTbl, cocTosine W3 MATA BOMPOCOB MOMXKHO HCIOJIB30BATh MOCJE M3YUYEHUS KaXIAO0TO
matepuana (ypoka). Tect u3 10—15 BompocoB ucmonb3yercs A MePUOIUIECKOTO0 KOHTPOJIS.
Tect n3 20—30 BompocoB HEOOXOMMO UCIIOIB30BATH JJIi UTOTOBOT'O KOHTPOJISL.

[Ipu oLleHMBaHUU UCIOJIB3YETCS CIEAYIOLIAs IIKaja: Al TECTa U3 MATH BOIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 07lHA OIIMOKA - OLIEHKA «4»;

* JIB€ OIIMOKU — OIIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2.

Jns recta u3 30 BOmpocos:

* 25—30 npaBUIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUJIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBUJIbHBIX OTBETOB — OLIEHKA «3»;

* MEHbIIIE 12 TpaBWIbHBIX OTBETOB — OLIEHKA «2».

6. Ouenka pedepara.

Pedepar orieHrBaeTCs MO CIACTYIOIIAM KPUTCPHSIM:

* coOmoIeHne TpeOOBaHUM K €ro 0(OPMIICHHUIO;

* HEOOXOIUMOCTh M JOCTaTOYHOCTB JJISI PAaCKPBHITUS TEMbI NMPUBEICHHOW B TeKcTe pedepara
uHpOpMaINH;

* yMEHHE 00yJaronIerocsi CBO00JHO M3JlaraTb OCHOBHBIE HJIEH, OTPaKEHHbIE B pedepare;

* CIIOCOOHOCTh 00YYAIOIIEroCs MOHSTh CYTh 33]aBa€MbIX WICHAMH aTTECTAI[MOHHOW KOMHUCCHU
BOIIPOCOB H C(HOPMYITHPOBATH TOYHBIC OTBETHI HA HHX.



