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IMosicHUTEIbHAA 3aMUCKA

Hacrosmas nporpamma pa3padotana Ha ocHOBe [IpuMepHBIX MporpaMm OCHOBHOT'O OOILIEro
oOpa3zoBaHusi 1Mo XuUMHH (0a30BbI YpOBEHB), COOTBETCTBYIOIIMX (elepaTbHOMY KOMIIOHEHTY
roCy/IapCTBEHHOI'O CTaHaapTa obiero oopasoBanus (6a30Bblii ypoBeHb).conbp30BaHa aBTOpCKast
porpamMma cpegHero oomero o0pa3oBaHus O XUMHHU Ui 0a30Boro n3ydeHus xumun B XI kimacce
no yueOoHuky I'.E. Pym3utuca, ®.I'. ®enpnamana.

[Tporpamma paccuntana Ha 68 4acoB .

W3ydyeHre XUMHHM B CTaplied MIKoJie Ha 0a30BOM ypOBHE HANpaBICHO Ha JOCTH)KEHUE
CHEAYIOLIMX LeJIeH:

¢ OCBOEHHE 3HAHUH O XMMHUYECKOW COCTAaBJISAIONICH €CTECTBEHHOHAyYHOH KapTUHBI MHUDA,
BOXHEUIINX XUMUYECKUX NTOHATHM, 3aKOHAX U TEOPUSX;

e OBJIaJleHHEe YMEHUSIMU NPUMEHATH MOJyYeHHbIC 3HAHUS 711 OOBSICHEHHS pa3HOOOpa3HbIX
XUMHUYECKUX SIBJICHUN M CBOICTB BEILIECTB, OI[CHKU POJIM XMMHUU B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJTy4eHUH HOBBIX MaTEPUAJIOB;

e pa3BUTHEe MO3HABATEIbHBIX MHTEPECOB W HMHTEJUIEKTYAJIbHBIX CIOCOOHOCTEH B mpoliecce
CaMOCTOSITENILHOTO TMPUOOPETEHUsT XUMUYECKUX 3HAHUW C HCHOJB30BAaHUEM Pa3IUYHBIX
HMCTOYHUKOB WH(POPMAITUH, B TOM YHCIIC KOMITBIOTEPHBIX;

e BoOCNHTaHHMe YOSKIEHHOCTU B MMO3UTUBHOM POJIM XMMUHU B KU3HU COBPEMEHHOTO 00IIeCTBa,
HEOOXOIMMOCTH XHMHUYECKH TPAaMOTHOTO OTHOIIEHHMS K CBOEMY 3I0pPOBbIO H K
OKpY>KalolleH cpere;

® J[pUMeHeHHUe MOJYYeHHbIX 3HAHMI U YMeHHuil 17151 6e30MacHOr0 UCIOIB30BAaHUS BEIIECTB
U MaTepuanoB B OBITY, CELCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTHUUYECKUX
3a/la4 B TOBCEJHEBHOM XHU3HU, MPEAYNPEXKACHUS SBICHUM, HAHOCALIMX BPE 3/10POBbIO
YelloBeKa U OKpYKaIoIlel cpee.

JlanHas mporpamma npeaycMaTpuBaeT (GOPMHPOBAHKE Y YUALIHXCS 00MIey4eOHBIX YMEHUN
U HaBBIKOB, YHHMBEPCAIbHBIX CIIOCOOOB JEATEIBHOCTH M KIIOYEBBIX KOMIETEHUUH. B 3TOM
HaNpaBJICHUH 3ala4aMu JUIsl yueOHOTO TMpeMeTa «XUMHES» B CTapIIel MmKoje Ha 6a30BOM ypOBHE
SBIIAIOTCS: YMEHHE CAMOCTOSTEIbHO U MOTHBHUPOBAHHO OPraHU30BBIBATH CBOIO IMMO3HABATEIBbHYIO
NeSTeNbHOCTh (OT IIOCTAaHOBKM II€JIM JI0 TOJYYEHHS] W OLEHKU pe3yJsibTara); OIlpeiesieHue
CYITHOCTHBIX XapaKTePUCTHK U3y4aeMoro 00beKTa; yMEeHHE pa3BepHYTO 0OOCHOBBIBATh CYKICHUS,
JaBaTh ONPENENICHUs, TNPUBOANTH JOKA3aTeNbCTBA; OLEHUBAHUE U KOPPEKTUPOBKA CBOETO
MOBE/ICHUS B OKPYKAIOMICH Cpesie; BHIMOTHEHUE B TPAKTHYECKON NESTENIbHOCTH U B MTOBCEIHEBHOMN
KU3HU  DKOJIOTMYECKUX  TpeOOBaHMM; MCIOJIBb30BAHME  MYJIbTUMEAUMHBIX  PECYpPCOB U
KOMITBIOTEPHBIX TEXHOJOTUH A7t 00paboTKH,

nepeaayd, CUCTEeMaTU3aluu HH(OpMaluM, co3fgaHue 0a3 JaHHBIX, IMPE3EHTALUU pPE3yJIbTaTOB
ITO3HABATEJIBHON U IPAKTUYECKON JAESATEIBHOCTH.

B ocHOBy mnporpaMmbl TOJOXEH NPUHIUN pa3BUBaroliero obydeHus. IIporpamma
ONMpaeTcsi Ha MaTepuali, H3y4eHHbIH B 8-9 Kiaccax, MOITOMY HEKOTOpblE TEMbl Kypca
paccMaTpUBAIOTCS] TIOBTOPHO, HO YK€ Ha 0oJiee BBICOKOM TEOPETHMYECKOM ypoBHE. Takol Mmoaxon
MO3BOJISIET YIIyOIsITh M pa3BUBaTh MOHSTHE O BEIIECTBE M XMMHUYECKOM IPOIECCE, 3aKPEIIsATh
NpOi/IeHHBI MaTepual B aKTUBHOM MaMATH YYaIMXCs, a TaKXKe COXPaHATh MPEEMCTBEHHOCTb B
nporecce 00y4eHusl.

Benymas ponb B pacKpbhITUM COfep:kKaHus Kypca XuMmMuu 11 Kjacca HpHHAIIICKUT
ANIEKTPOHHON TEOPHH, IEPUOIUYECKOMY 3aKOHY M CHCTEME XMMHUYECKHX AJIEMEHTOB Kak Hanbosee
OOIIKMM Hay4YHBIM OCHOBaM XUMHHU.

B nmanHOM Kypce cucTeMaTH3UPYIOTCSA, O0OOIIAOTCS U YINIYOJNsIOTCS 3HAHHA O paHee
M3YYEHHBIX TEOPHSX M 3aKOHAX XMMHUYECKON HayKH, XUMHUECKUX MpoIleccax U MPOU3BOICTBAX.

[Tporpamma obecrieunBaeT CO3HATEILHOE YCBOCHUE YYAIMMUCS BAXKHEHIIMX XUMHYECKHX

3aKOHOB, TEOpUH M TOHATHH; (OPMHUpPYET TMpEACTaBIEHHE O POIM XHMUU B Pa3BUTUU
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pa3HOO0Pa3HBIX OTpacieil MPON3BOACTBA; 3HAKOMHUT C BEIIECTBAMH, OKPYXKAIOIIMMHU yenoBeka. [1pu
5TOM OCHOBHOE BHHUMAaHHE YJAENSeTCS CYUIHOCTH XHMMHMYECKHX peakuud U MeToJaM HX
OCYIIIECTBIICHUS, a TAKXKE CIIOCO0aM 3alTUThI OKPYKAIOIICH CPEIbI.

[IporpaMmma cocTaBiieHa C Yy4Y4€TOM BeAyIIEH poOJIM XUMHYECKOrO JKCIEPHUMEHTA.
[IpeaycmarpuBaroTcsi BC€ BHUIBI IIKOJBHOTO XUMHUYECKOIO HSKCIEPUMEHTAa — JIEMOHCTpAalluH,
1abopaTopHbIE OMBITHI U MPaKTUYecKue padoThl. Pabouas mporpaMma o XMMHUH peann3yercs 4epes
dbopMUpOBaHHE Yy YydYalIUXCs OOIIEY4eOHBIX YMEHHA W HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB
NEeSTeIbHOCTH M KJIIOYEBBIX KOMITETEHIMM 3a CU€T HCIOJIb30BAHUSA TEXHOJOTUH KOJUIEKTHBHOIO
oOy4YeHUsl, OMOPHBIX KOHCIIEKTOB, JHJIAKTUYCCKUX MATEPHAJIOB, W TMPUMEHEHHS TEXHOJOTUHU
rpaduyecKoro npeacTaBieHus HHGOPMAIUU MPU CTPYKTYPUPOBAHUU 3HAHUM.

B unenom kypc mo3BoisieT pa3BUTh NPEACTABICHUS y4alIMXCsl O MO3HABAEMOCTH MUDA,
€IMHCTBE KUBOM M HEXUBOM MNpUPOAbl, CHOPMUPOBATH 3HAHHUA O BAKHEHUIIUX aCIEeKTax
COBPEMEHHOW €CTeCTBEHHOHAYYHOW KApTUHBI MHpA, YMECHHs, BOCTPEOOBAaHHBIC B TOBCEIHEBHOM
KU3HU U TIO3BOJISIONINE OPHUEHTUPOBATHCA B OKPYXKAIOIIEM MHpPE, BOCHUTATh YEJIOBEKa,
OCO3HAIOILEro ce0s YaCThIO MIPUPO/IBI.

Peanuzanus naHHOW mporpamMmbl B Ipoiiecce OOydeHHUs IMO3BOJUT Y4YallMMCS YCBOUTH
KJIFOYEBBIE XUMHUYECKHE KOMIIETCHIIMM M TIOHSTH POJb XUMHUHU CpeAu APYTHX HAyK O MPHUPOJE,
3HAYEHHE €€ I YeIOBEUYECTRA.

[Iporpamma mnpesuiaraercst [uis pabOThl 1O HOBBIM YdyeOHHMKaM XUMHM aBTOpoB [.E.
Pymsutuca u ®.I. ®enpamana, npomenmum skcrneptusy PAH u PAO u Bowegmwum B
denepalbHBIN MepeueHb YIeOHUKOB, pEeKOMEHIOBAHHBIX MUHHCTEPCTBOM OOpa3oBaHUS U HAYKH
P® x ucnonszoBanuio B 00pa3zoBaTeNbHOI Mpoiiecce B 00I11e00pa30BaTeIbHBIX YUPEIKICHHIX.



OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA
O0mas xapakTepucTuKa y4eOHOro npeaMera, ero MecTo B cucTeMe HayK.

[Tpeamer «Xumus» BXOIUT B 00pa3oBaTenbHyt0 001acTh «EcTecTBO3HAHKEY.

[[IkonbHBIA KypC XUMHUHU - OAUH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAy4HOI'O
obpazoBanus. OH BHOCHUT CYIIECTBEHHBIH BKJIAJ B pelIeHHWEe 3amad oOmiero oOpa3oBaHus,
oOecnieurBas (HOPMHUPOBAHUE Yy YHAIUXCSI €CTECTBEHHO - HAYYHON KapTHHBI MHpa, Pa3BUTHE HX
MHTEJUICKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH, MPUBUTUE IEHHOCTHBIX OPUEHTALUH, TOJTOTOBKY
K JKU3HH B YCIIOBHUSIX COBPEMEHHOro oOimiectBa. PykoBOACTBYSCh OOLIMMHU LEISIMH M 3ajayaMu
IIKOJIbl, U3y4YEHHE XUMHUHN BHOCUT CBOM BKJIAJ B OOOTaleHHE 3HAHUN YYaIlIUXCs, B UX YMCTBEHHOE
pa3BUTHE, B MOJUTEXHUYECKYIO TIOJIOTOBKY K TPYIy, BRIPAOOTKY KU3HEHHBIX MO3UIUI. XUMUS HE
TOJIBKO ITO3HAET 3aKOHBI IPUPOJIBI U TEM CaMbIM, Hapsiy C IPYIrMMHU HayKaMu, oObsicHseT Mup. OHa
BOOPYKAeT YeEJIOBEKa 3HAHUSAMHU JUIl €ro IMPOU3BOJCTBEHHOM JESITEIbHOCTH, ITO3BOJISIET B
MPOMBIIIICHHBIX MaciuiTabax OCYIIECTBISTh XMMHYECKHE MPOLECCHl B IENAX MOMYyYSHHUS HYKHBIX
BEILECTB U MaTepuayoB. be3 packpbIThs 3TOl BTOpOi, NEHCTBEHHOW CTOPOHBI XUMHUHU, HE MOTYT
OBITh MPABIJILHO BOCIIPUHATHI OCHOBBI COBPEMEHHOW HAayKH. YSICHEHHE POJI XUMUHU KaK OJHOH W3
MIPOU3BOJIUTENBHBIX CHJI OOIIECTBa, KaK BaXHOro (akTopa HAyYHO — TEXHHMUYECKOTO IMporpecca
BHOCHT 3HAUUTENIbHBIN BKJIaJ B SKOHOMHUECKYIO ¥ MOJIUTEXHUYECKYIO MMOATOTOBKY YUYaIMXCS.

Heau n 3a1a4u yueOHOro Kypca.
W3yuenne XMMHUHU B CTapIIeii MIKoJe Ha 0a30BOM ypOBHE HAIPaBIICHO HA TOCTHIKECHUE CICIYIOIINX
eneu:
OCBO€HHME 3HAHMH O XHUMHYECKOW COCTAaBJISIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpA,
BAKHEUIINX XUMUYECKUX MOHATUSX, 3aKOHAX U TEOPUSX;
OBJIaJleHHe YMEHHSIMH TIPUMCHSATH TIOJyYeHHBbIC 3HAHUSA I OOBSCHEHHS Pa3HOOOPa3HBIX
XUMHUYECKUX SIBICHUA WU CBOWCTB BEUIECTB, OLIEHKU POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI ¥ TIOJy4€HUH HOBBIX MAaT€pPHAJIOB;
pa3BUTHE T[I03HABATEIbHBIX HMHTEPECOB M HMHTEJUIEKTYAJIbHBIX CIIOCOOHOCTEH B Mpoliecce
CaMOCTOSITENILHOTO ~ IPUOOpETEeHUs] XMMHUYECKUX 3HAHUH C UCIHOJIb30BAaHUEM  PABIUYHBIX
HMCTOYHUKOB MH(GOPMAITUH, B TOM YHCJIE KOMITBIOTEPHBIX;
BOCIIMTaHWe YOEKJEHHOCTH B TO3UTUBHOM POJIM XUMHH B >KM3HH COBPEMEHHOIO OOILECTBa,
HE00X0AMMOCTH XMMHUYECKH IPAMOTHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U OKpYXKarolleil cpene;
NpYMMeHeHHe MOJYyYeHHbIX 3HAHMH M yMeHMil [ 0€30MacHOrO HCIOJIb30BAaHUS BELIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO3MMCTBE W HA MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a7ad B
MIOBCEIHEBHON JKU3HHU, TNPEAYNPEKICHUS SBICHUIN, HAHOCAIIUX Bpel 3I0pPOBbIO0 YEIOBEKa U
OKpY>Karollen cpene.

B xoxe mpenomaBaHus XMMMM B CTapllied IIKOJIE€ B LEISAX pealu3alud JHUYHOCTHO-
OPUEHTUPOBAHHOIO TOAX0Ja B OOYYEHMM Yy4alllUXCs IIKOJIBI-MHTEpHATa HCIOJIb3YIOTCS
cienyomuye o0pa3oBaTeIbHbIE TEeXHOJIOTHM: 370pOBbecOeperaroniie, Mo1yJIbHO-0JI0UHBIE,
MH(POPMAIlMOHHO-KOMMYHUKALIMOHHBIE, TECTOBble, YPOBHEBOW JuddepeHanuy, rpyninoBon
JeSITeIbHOCTH, OpraHU3allMi CaMOCTOSATEIbHON padOThI, HCCIIEI0OBATEIbCKHE.

Jis  mocTHKEeHUsl MOCTAaBICHHBIX O0pa30BaTeNbHBIX, BOCIUTATEIbHBIX M Pa3BUBAIOIIMX
1ene MCHOJIb3YIOTCSI MeTOAbl 00YUYeHMsl: ClOo8ecHble, HA2IAOHble, NPAKMudecKue, HOUCKO8ble,
uccnedosamenvckue; penpooyKmusHbule.

A Takke HCIONB3YIOTCS pa3inyHble GopMbl 00y4YeHMS: JIEKLHs, CEMUHap-NPaKTUKYM,
NKT-npe3eHTanus, XAMUUECKUI TUKTAHT, Pa3IUUHbIE BUIbI CAMOCTOSITEIbHBIX Pa0OT, TECT, 3a4eT.

B 6;104HO-MOyTEHOM TEXHOJIOTHH IPUOPUTETHBIMU SIBIISIFOTCS (POPMBI:

Ypox — nexkyus. B TeueHne AByX 4acoB M3JIAraeTcsi BECh TEOPETUUECKHUI MaTepual TEMBI.
Ha ocHoBe ¢poHTanmpHO#I Oecefpl C KIAccoM, MPUBJICYCHHE YUYANTUXCS K OOBSICHEHUIO YUUTENb
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BBISICHSIET, KaK YCBAaMBAIOTCS BOMpPOCHl Teopuu. JlocTmwkeHuio Oonee 3(h(HEeKTHBHOTO KOHEYHOTO
pe3ynbTara CIOCOOCTBYIOT, 3JIEMEHTHI MEPBHYHOTO KOHTPOJSA (HAIpUMeEp, OTBETHI Ha BOIPOCHI,
JIMKTAHTBI, TECTHl M T.1.) Ha 3THX ke ypokax paccMaTpHBarOTCsS CIydyad NPUMEHEHHUS BOIPOCOB
TEOPUU K BBHIITOJHEHUIO HECIOXHBIX 3amaHuid. OOpas3ipl pelIeHUil MOKa3bIBaeT YYHUTENb HIIH
HanOoJiee MOATOTOBICHHBIN YUUTENIEM YJalUiica. YJaluecs Mpy 3TOM KOHCIIEKTUPYIOT JICKIHIO.

VYpok - npaxmuxym. OCHOBHasi 3aja4a ypOKOB IPAKTUYECKUX 3aHATHH 3aKIIOYAETCS B
3aKpeIUICHUH M YIIyOJCHUU TEOPEeTHYECKOr0 MaTepualla M3JI0KeHHOro Ha Jiekiuu. Ha ocHoBe
OIIPOCa yYaluxcsl ¥ MOBTOPEHHs BOIPOCOB TEOPHH HA HECKOJBKUX YPOKAX YUHTENb J0OMBAETCS
TOro, 4TOOBI BCE Y4allMecs YCBOWJIM OCHOBHBIC BOIPOCHI TEOPUH HA YPOBHE IMPOrpPaMMHBIX
TpeboBaHMi. 37eck Ke ocymecTBisercs auddepeHupoBanHas paboTra ¢ ydeToM HHTepeca
KaX/JI0TO YYEHHUKA, BBIPA0ATHIBAIOTCS YMEHUS M HABBIKM COCTaBJICHUS OCHOBHBIX THUIIOB
XMMHYECKHX YPaBHEHUH M PEIICHHS THUIOBBIX XMMHYECKHX 3amad. OOCyXIalTcs HECKOIBKO
MaTeMaTHYECKUX BAPHAHTOB PEIICHHS OMIOPHBIX (KJIFOYEBBIX) 3a7a4, UX 0(hOpMIICHHE.

Hcnonb3ys UIaKTHYECKUH MaTepual M JIpyrue 1mocoOusi, IPOBOJUTCS CAMOCMOAMENbHAS
paboma obyuarowe2o xapakmepa ¢ MOCIEAYIOINUM 00CYKIEHUEM PE3yIbTaTOB Ha 3TOM XK€ ypOKe,
BEJIETCS UCTIPABIICHNE OIINOOK.

Ypox — sauem. Ilpu mpoBeneHWHU 3adeTa, BOIPOCH TEOPUU K 3a4eTy M TNPAKTHUECKUE
3a7aHusl M3BECTHBI ydalleMycs 3apaHee He MEHee, 4yeM 3a TpH HeJeNd J0 Hero. Yyarmecs
MOJy4YaroT WHIWBUAYAJIbHBIE 3aJaHUs MO Teme. J[Ig TOdydeHus MOJIOKUTEIbHOW OIEHKH,
ydameMmycs HaJo 3HaThb BOIIPOCHI TEOPUH (3amucarh HYXKHbIE (OPMYJIBI, MOHUMATh WX CMBICIH,
pacckasaTh O COAEPKAHUH BOIPOCa).

Cdopmuposannsie y yuammxcs 3YH u OYVYH B pesynbrate oOydenus xumuu B 10-11
KJIaccaxX TECHO CBA3aHbI CO CIECAYIOIIMMHU IIPEIMETaMU:

MaTeMaTHKAa: CBSI3b MEXJy BEJIMYMHAMHM MacChl W YMCIOM MOJIEH BELIECTBA, MEXAY
KOJIMYECTBOM BELIECTBA U TEIUIOBOW DHEPIUEH, BBIACIMBILIEHCS WU MOTJIOTUBILEHCS B PE3YJIbTaTe
XMMHYECKOTO B3aUMOJICHCTBHSI, BBIPAXKACTCS MPSMOI TIPOMOPIIMOHATIBHON 3aBUCUMOCTBIO Y = K*X.
OOpatHasi TPONOPLHOHAILHOCTE Y=K/X BBIpa)kaeT CBs3b MEXAY MAacCOil pacTBOpa U €ro
KOHLEHTpaluel npu paz0aBieHUy WK yrnapuBaHUM pacTBopa. Hanbonee yacto Ha ypokax XUMHUU
IIPOU3BOJIATCS PACYETHI C UCIIOJIB30BAHUEM MTOHATHH «IIPOLICHT», «IIPOINOPLUI», «yPaBHEHUE.

unpopmatuka u UKT: nHaBeiku wucnonb3oBanusa LIOPoB (BupryanbHble jaboparopuu,
9JIEKTPOHHBIE yYEOHUKH, SHLMKIONEANH, CIPAaBOYHUKH), paboThl B MHTepHeTe mpu CO3AaHUU
Mpe3eHTalui 1 HanucaHus peepaToB U HAYYHO-UCCIIE0BATEIbCKUX PadoT.

OmoJiorusi: 3HaHHE OHOJOTMYECKOW PpOJIM XUMHMYECKMX 3JEMEHTOB (MHUKpO- U
MakKpO3JEMEHTOB) M HX COEIMHEHHUH B pa3IMYHbIX OHMOJOTMYECKHX Ipolieccax (TeHETHKa,
MeTaboJIu3M | T.1I.).

(pu3uKa: 3HaHUE OOIIMX OOBEKTOB H3YYEHHs, TaKUX KakK BEIIECTBO, €r0 CTPOECHUE U
CBOWCTBAa Ha MHUKPO- MU MAaKpOYpPOBHSIX OpraHu3alMu. 3HaHUS (PU3MUECKUX 3aKOHOB COXpaHEHUs
(Maccbl, 3apsija, SHEPTruM) U NPUHLKIA MUHHUMYMa MOTEHIUAIBHON 3HEPIrUU UCHOJIb3YHOTCS JUIS
COCTaBJIEHUS MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM peakluil, TEpPMOXUMUYECKUX YPABHEHUM.



MECTO KYPCA XUMHUHU B YYHEBHOM IIVIAHE

B yuebHoMm mnane Ha u3yyeHue xumuu B 11 kiacce orBoguTcs 2 yueOHBIX yaca B HEJEIIO;
Bcero 68 yueOHbBIX 3aHSATHIA.

Pacnpenenenne dacoB mo temMaM Oa3upyercs Ha OCHOBE aBTOpCcKoil mporpammbel H.H.
I"apsi(ABTOpCKas nporpamma: Xumus. Paboune nporpammel. [IpenmerHast iunus yueonukos I, E.
Pymsutuca, ®@. I'. ®enpamana. 10 — 11 kmaccer / H. H. T'apa. — 2-e wusn., mom. — M.
ITpoceemienue, 2017.).

PaGouas mporpamma opreHTHpOBaHA HA yUCOHHUK:
Pyozumuc I'.E., @envoman @.I. Xumus. Ocnoevl ooweir xumuu. 11 knacc. Mockea,
Ilpoceeuienue, 2016 o.

TPEBOBAHMA K YPOBHIO IIOATI'OTOBKH OBYYAIOLIUXCS HA
CTYIIEHU CPEJHET'O (IIOJIHOI'O) OBPA3OBAHUA

B pesynbrare nzydenus XumMun Ha 6a30BOM YPOBHE YUCHUK JTOJDKEH

3namov/noHuMams:

- 8avXiCHellue Xumudeckue NOHAmMuUA: BEIECTBO, XUMHUYECKUAM 3JIEMEHT, aTOM, MOJIEKYJIA,
OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpHAsi MAacChl, UOH, aJUIOTPONHUS, U30TOIbI, XMMUYECKas CBS3b,
AIEKTPOOTPHUIIATEILHOCTD, BAJICHTHOCTh, CTEIICHh OKUCIEHHUS, MOJb, MOJISIPHAsT Macca, MOJISPHBIMA
00BbEM, BeIIeCTBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, SJEKTPOIUT U
HEIJICKTPOJIUT, IICKTPOIUTHUYECKAS ITUCCOIMALINS, OKUCIUTEIh U BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTAHOBJICHUE, TEIIOBOM J(P(EKT peakiuu, CKOPOCTh XHMHUYECKOW pEeaKIuu, KarTajus,
XUMHYECKOE PaBHOBECHUE, YTIICPOAHBIN CKeNeT, QYHKIIMOHATbHAS TPYIIa, H30MEPHsI, TOMOJIOTHS;

- OCHOGHblE 3AKOHbl XUMUU. COXPAHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

- OCHOGHble mMeopuu XumMuu:. XVMHYECKOW CBSI3U, AJICKTPOIUTHUYECKOM IHUCCOLMAIUU,
CTPOEHUS OPTAaHUYECKUX COCAMHEHUH;

- 8aiICHellUe 6euiecmea U Mamepuansl. OCHOBHBIE METAJUIbl U CIUIABBI; CEpHAsi, COJIsIHAS,
a30THAs W YKCYCHas KHUCJIOTHI; IIEJIOYM, aMMHaK, MHUHEpajJbHbIE YI0OpEHUs, METaH, JTHUJICH,
arleTusieH, OEH30JI, JTaHOJ, >KUPBI, MbUIA, TJIIOKO3a, caxapo3a, KpaxMman, KieTdaTka, OenKw,
HCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, IJIACTMACCHI;

ymembw:

- Hazvleamb W3YYCHHBIE BEIIECTBA 10 «TPUBHAIBHON» WM  MEXIYHApPOJIHOU
HOMEHKIJIaTypE;

- onpeodenams. BAJICHTHOCTb M CTEMEHb OKHUCJICHUS XWMHUYECKHX DJIEMEHTOB, THII
XUMHUYECKOM CBA3M B COEIMHEHMSX, 3apsA]l HMOHA, XapakTep Cpelabl B BOJHBIX pacTBOpax
HEOPraHUYeCKNX COCJAMHEHHUM, OKHUCIWUTEIh M BOCCTAHOBHUTEINb, MPUHAIJICKHOCTh BEHIECTB K
Pa3IMYHBIM KJIaccaM OPraHUYEeCKUX COEIMHEHUI;

- XapaKmepu306amsp: >IEMEHTHI MaJIbIX TMEPUOOB MO UX MOJIOKEHHUIO B MEPUOIHUECKON
cuctreme JI.1. MenpaeneeBa; oOmpe XMMHYCCKHE CBOMCTBAa METAIJIOB, HEMETAJNIOB, OCHOBHBIX
KJIaCCOB HEOPTaHMYECKUX W OPraHUYECKUX COCIMHECHHH; CTPOCHHE W XWMHYECKHE CBOWMCTBA
M3yYEHHBIX OPraHUYECKUX COCAMHEHUI;

- 00bACHAMb. 3aBUCUMOCTh CBOWCTB BEIIECTB OT WX COCTaBa W CTPOCHHS; MPUPOIY
XUMHYECKOHN CBsI3U (MOHHOM, KOBAaJICHTHOMN, METAINTNYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHYECKON
PEeaKIMH U MOJ0KESHUSI XHMUUYECKOTO PABHOBECHSI OT PA3IMYHBIX (DaKTOPOB:

- 8bINOJIHAMb XUMUYECKUN SKCIIEPUMEHT MO PACIIO3HABAHUIO BAXKHEHIIINX HEOPTaHUYECKUX
Y OPTaHUYECKUX BEIIECTB;



- npo6oOumdp CaMOCTOSTEIBHBIA TOUCK XUMHUYECKOW HH(POPMALUU C HCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONMYJSPHBIX WU3AaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYypCOB
WuTepHeTa); UCIoIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH Il O0pabOTKU U Tepeadrl XMMUYECKON
nH(pOpMaLIUY U ee MPEACTABICHUS B pa3IUYHbIX (hopMax;

UCNO/Ib306AMb NPUOOPEMEeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esmenbHOCmU U
NOBCEOHEBHOUL HCUHU 0TI

- 00BSICHEHUS XUMHUYCCKUX SIBJICHUHN, IIPOUCXOISAIIUX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

- OIpEJENICHUs] BO3MOYKHOCTH IPOTEKAaHUs XHMHMUYECKUX IPEBPALLECHUN B PAa3IMYHBIX
YCIIOBUSAX M OIICHKH MX MOCJICICTBHIA,

- OKOJIOTMYECKH IPaMOTHOT'O TTOBE/ICHUS B OKPYXKAIOIICH cpesie;

- OIICHKH BIIUSHUSA XUMHUYECKOTO 3arpsS3HCHHUS OKPYXKAIOIICH Cpelibl Ha OPraHu3M YejIOBeKa
U JpYTU€ )XUBBIC OPraHU3MBI;

- 0e30macHOro OOpaleHUss C TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, J1a0OPAaTOPHBIM
00opynOBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3aJJaHHOW KOHIICHTPAIIMH B OBITY M Ha IIPOU3BO/ICTRBE;

- KPUTHYECKOW OLIEHKH JOCTOBEPHOCTH XHUMUYECKOW HH(POpMAIMH, MOCTYMAIOIMEH U3
Pa3HbIX HCTOYHUKOB.



COILEPKAHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHelilnne XuMuyecKHe MOHATHS U 3aKOHBI (8 yacoB)

AtoM. Xumuueckuit anieMenT. M3oronsl. [IpocThie U Cl0XKHBIE BEIIECTBA.

3aKOH COXpPAaHEHMS MAacChl BEIECTB, 3aKOH COXPAHEHHs M IPEBpALICHUS SHEPrUu IpU
XMMHYECKUX  pEaKLMSAX, 3aKOH IOCTOSIHCTBA cOCTaBa. BemiectBa MOJEKYJISPHOrO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

AToMHbIC opOuTanu, S-, p-, d-, f-amekrporbl. OCOOCHHOCTH pa3MEIICHUs 3JICKTPOHOB IO
opOUTaNIsIM B aTOMax MaJbIX U OOJBIIMX MEPUOAOB. DHEPreTHYecKre YPOBHU, MOAYpOBHU. CBs3b
MEPUONYECKOTO 3aKOHA U MEPUOJUYECKON CUCTEMbI XUMHUYECKUX 3JIEMEHTOB C TEOPUEH CTPOCHUS
atoMoB. KoOpoTKkuii W AMUHHBIA BapuaHThl TaOMUIBI XUMHYECKHX 3yeMeHTOB. l[lonoxeHue B
MEPUOJNYECKON CUCTEME XUMHUUYECKUX OJJIEMEHTOB BOAOPOJA, JAHTAHOWJIOB, AKTUHOWJIOB H
HCKYCCTBEHHO IOJIYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTP M BAJIGHTHBIE BO3MOXKHOCTHM  aTOMOB. llepuonnueckoe H3MEHEHUE
BAJICHTHOCTH U pa3MEPOB aTOMOB.

PacuerHble 3amaum. BeiuncieHne Macchl, 0O0beMa WM KOJIHYECTBA BEIIECTBA TIO
M3BECTHON Macce, 00beMy WM KOJMYECTBY BEIIECTBA OJHOTO U3 BCTYNUBIIMX B PEAKIHUIO WU
MOJYYUBIINXCS B PE3YJIbTAaTE PEAKLIMH BEIIECTB.

Tema 2. CTpoeHne BemecTBa (7 4acoB)

Xumudeckasi CBsi3b. Buibl 1 MexaHU3Mbl 00pa30BaHUsI XUMUYECKON CBsA3U. loHHAs CBA3b.
Karnonsl u anuonbl. KoBasmeHTHas HenosjsipHas CBsA3b. KoBajeHTHas MOJSIpHAs CBS3b.
OnekTpooTpunaTeabHOCTh. CTENeHb OKUCIeHUs. MeTauyeckas CBs3b. BomopoaHas CBS3b.
[IpocTpancTBEHHOE CTPOCHHE MOJIEKYJI HEOPTaHUYECKUX U OPIraHMYECKUX BEILECTB.

THIBI KPUCTATMYECKUX PEIIETOK M CBOMCTBA BemecTB. [IprumHbBl MHOTrO0Opa3us BEIIECTB:
M30MepUs, FTOMOJIOT U, aJNIOTPOIHUSL, U30TOMUS.

JdemoncTpauuu. Mojaenn HMOHHBIX, AaTOMHBIX, MOJIEKYJSIDHBIX M  METaUIMYECKUX
KpUCTAIITMYECKHX pemeTok. Dpdext Tunnans. Moaenu MoiaeKysl H30MEPOB, TOMOJIOTOB.

Pacuernble 3amaum. Brrumcnenue macchl (KOJIMYECTBa BeIIECTBA, 0o0beMa) MPOAYKTa
peaKkuuu, €ClIu Il €ro MOJYy4YeHUs JaH PacTBOpP C OMPEACICHHONM MAacCOBOM JIOJEH HMCXOJHOIO
BEILIECTBA.

Tema 3. Xumuueckue peakuuu (6 4acon)

Knaccudukanus XuMHUIECKUX peakliuii B HEOPraHUYECKOW U OPraHNYECKON XUMUHU.

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTb OT Pa3IMUHbIX (DAKTOPOB. 3aKOH JIEWCTBYIOIMIUX MAacc.
Oueprus aktuBauu. Katanus u karanuzatopsl. OOpaTuMOCTh peakiuii. XUMUYECKOe paBHOBECHE.
Cwmemenne paBHOBecHss Tion jaeWcTBueM pasnuuHbiXx ¢aktopoB. [lpunnun Jlelllatense.
[Tpon3BOICTBO CEpHOI KHUCTOTH KOHTAKTHBIM CIIOCOOOM.

JemMoHcTpanuu. 3aBUCUMOCTh CKOPOCTHM PEAaKIMHM OT KOHILIEHTPAlMM U TEMIEpPaTyphl.
Pa3noxxeHne nepokcuaa BoOpoAa B MPUCYTCTBUHU KaTayinzaropa. OnpezeneHue cpeibl pacTBopa ¢
IIOMOUIBIO0 YHUBEPCAIBHOIO UHAUKATOPA.

Jladoparopubie onbIThbl. [IpoBefeHNE peakiuii MOHHOTO OOMEHa ISl XapaKTEPUCTHKH
CBOMCTB 3JIEKTPOJIUTOB.

I[IpakTuyeckas paGora. BnusHue pa3ianuHbIX (QaKTOpPOB Ha CKOPOCTh XUMHUYECKOU
peaxkuuu.

Pacyernble 3agaum. BrruucieHme Macchbl (KOJWYECTBA BeEIIeCTBa, 00beMa) MPOAYKTa
peakiuy, €cilM HU3BECTHA Macca MCXOJHOTO BEIIECTBA, COJEPIKALIETO OIPEAEIECHHYIO OJII0
MIPUMECEH.

Tema 4.PactBopsbi (10 yacos)



Hucnepcubie cucrteMbl. McrtuaHble pacTBOphl. CHOCOOBI BBIPAXKEHUS KOHIICHTPAIMH
pPacTBOpPOB: MaccoBas JI0JIsI pPaCTBOPEHHOTO BEIIECTBA, MOJIApHAs KoHUeHTpauusa. KommounHele
pacTBOpbL. 307U, TEIH.

OnekTpoauTnueckas aquccouuanus. CuiabHbIe U cladble eKTPOIUThL. Kuciomuo-ocHogHbie
gzaumooeticmeusi 6 pacmeopax. Cpena BOIHBIX PACTBOPOB: KHWCIHas, HEHTpalbHas, IIEIOYHAs.
Honnoe npoussedenue 600vl. Bonopoanslii mokaszareins (PH) pactopa.

T'uoponu3z opeanuueckux u HeOP2aHUUeCKUx cOeOUHeHUl.

IIpakTnyeckas padora. [Ipurorosienue pacTBopa ¢ 3aJJaHHON MOJISIPHOW KOHIIEHTpAIIMEH

Tema 5.95ekTpoxumMuyeckne peakuuu (7 4acoB)

XUMHUYECKUE UCTOUYHUKH TOKA. P cTaHIapTHBIX 3JEKTPOAHBIX MOTEHIUATIOB. DIEKTPOIHU3
pPacTBOPOB U PACIUIABOB. [loHamue o koppo3uu memannos. Cnocobwvl 3auumsl 0m KOPPO3uU.

Tema 6. MeTtaibl (12 yacoB)

[TonoxeHne MeTAJUIOB B NEPUOJUYECKOM CHCTEME XHMMHUYECKHX dieMeHTOB. OOuiue
CBOMCTBa META/UIOB. OJICKTPOXUMUYECKHH psAJ HanmpsHKeHUH MeTtaioB. OOmme  crocoOb
IIOJIy4YEHUSI METAJIJIOB.

O0630p MeTayyIOB TIJIaBHBIX MOATPYMI (A-TpyIi) MEpUOAUYECKON CHCTEMBl XUMHYECKHX
3JIEMEHTOB.

O630p MeramwmoB rnaBHbIX noarpynn (b-rpymm) nepuogudeckol CUCTEMbl XUMHUYECKHX
AIIEMEHTOB (MeJib, IUHK, MUMAH, XPOM, JHcele30, HUKeb, NIAMUHA).

CraBbl METaIIOB.

OKcuabl ¥ THAPOKCHUIBI METAIIJIOB.

JemoncTpanmuu. O3HakoMJeHHME C oOpasllaMd METauUIOB M HUX  COCIUHEHUH.
B3anmoneiicTBre MIENIOYHBIX U IIETOYHO3EMENIBHBIX METAUIOB C BOAOW. B3aumonencTBue Meau ¢
KHCIIOPOJIOM U cepoit. DnekTpoau3 pactBopa xyuopuaa meau (11). OnbITel o KOppO3UH METAIIIOB U
3aluTe OT Hee.

JlabopaTopHuble onbIThbl.B3aumosneiicTBue LHMHKA W JKele3a C pPacTBOpPaMU KHUCIOT H
niesnioueil. 3HakOMCTBO ¢ 00pa3liaMy METAJIJIOB U UX pyJamu (padoTa ¢ KOJUIEKIUSAMHU).

Pacuernble 3agauu.PacueTsl 10 XMMHUYECKUM ypaBHEHUSM, CBSI3aHHBIE C MacCOBOH Jloyiei
BBIXO0/Ia TIPOJIYKTA PEAKIIUU OT TEOPETUUYECKHU BO3MOKHOTO

IIpakTnyeckas padora. Pemenue 3xcnepuMeHTANBHBIX 32/1a4 10 TeMe «MeTasn).

Tema 7. Hemeramibl (10 yacoB)

O630p cBOMCTB HeMmeTawOB. OKUCIUTEILHO-BOCCTAHOBHUTEIIbHBIE CBONCTBA THUIWYHBIX
HemeTaoB. OKCH/IbI HEMETAIOB U KUCIIOPOJIOCOAEpIKaINe KUCIOTh. BoqopoHble coequHeHns
HEMETaJJIOB.

JNemoncTpanuu.O6pasipl  HemetayuioB.  OOpa3umbl  OKCHJOB ~ HEMETAUIOB U
KHCJIOPOACOIepKAIINX KHCIOT. ['operne cepsl, pocopa, xKeneza, MarHusi B KUCIOPOJIE.

JlaGopaTtopHble onbITBI. 3HAKOMCTBO € O0pa3laMH HEMETAIJIOB M HMX TNPHPOJIHBIMU
coequHEeHUsIMH (paboTa ¢ KoJuleKIMsIMK). Pacrio3HaBaHue XJIOpHUI0B, Cy/Ib(aToB, KapOOHATOB.

['eneTnueckas cBS3b HEOPraHUYECKUX U OPIraHUYECKUX BEIECTB.

IIpakTnyeckas padora. Pemenne 3xcnepuMeHTAIBHBIX 3a/1a4 10 Teme « HemeTamnby.

Tema 8. Xumusi u 5Ku3Hb. (64.)

XuMHUs B IPOMBIIUIEHHOCTU. [IpMHIMIIBI XMMHUYECKOTrO IPOU3BOACTBA. XHMHUKO-
TEXHOJIOTUYECKUE NPUHIUIBI MPOMBIIIJIEHHOIO MOJy4eHUs MeTauioB. [Ipom3BOACTBO YyryHa.
[IpousBoacTBoO cranu.

Xumust B ObITY. XUMHUYECKAs MPOMBIIIJIEHHOCTh M OKPYKaloIias cpea.

I[IpakTukym 7 4). PemnieHue SKCIEpUMEHTAJIBHBIX 3a7ad MO HEOPraHWYECKOW XHMHH;
pelieHrue DKCIIEPUMEHTANBHBIX 3aJad 10 OPraHWYEeCKOM XHMMWM; PELICHHE IPAKTUYECKUX
pacueTHBIX 3aja4; MOoIy4YeHue, COOMpaHue U Paclo3HABAHUE ra30B.



TEMATHYECKOE INTAHUPOBAHUE

Ne HaumenoBanue pa3nenoB u | Y4eOHbIe yachl KoHntposbHbie IIPAKTUYECKHE
pasnena TeM paboThI paboThl
U TEM

1. BaxHeiime XxuMu4ueckue 8 1 -
TIOHSITHSI U 3aKOHBI

2. CtpoeHue BeniecTBa 7 1 -

3. XHUMHYECKUE PEeaKIuU 6 - -

4. PactBopsl 10 - 1

5. DIIEKTPOXUMHUYECKHE 7
peaxiuu

6. MeTtaib 12 - 1

1. Hewmerannbl 10 1 1

8. XUMHS U )KU3Hb 5 - -
Hroro: 68 4 3
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Kpurepun u HOpMBI OLICHKHU 3HAHUH ¥ YMEHHUI 00y4ar0IINXCs

KoHTposb pe3ynbTaToB 00yueHHsl SBISIETCS OJHOW M3 BaXKHEHIIMX KOMIIOHEHTOB Ipoliecca
oOy4yeHus: xumuu. B mporecce 00ydeHus: JOIKHBI OBITh YCTAHOBJICHBI YETKUE B3aUMOCBS3U MEXITY
HOHATHSMHU, (QOpMHUpPYeMbIMH Yy Yydamuxcs. VIMeHHO TakuM o00pa3oM y HHX co3jaaeTcs
onpezeneHHas cucreMa 3HaHMi. Kaknas HoBas TemMa paccMaTpuBaeTcs JIMIIb IOCIE TOro, Kak
YUUTENb IPOBEAET KOHTPOJIb OLIEHUBAHUS YPOBHS YCBOEHUS MOJIyYEHHBIX 3HAHUM Ul BOCIIPUATHSA
HOBOTO Marepuaia. BrInonHeHne Kakux-mu0o yHpaKHEHHH IO HOBOM TeMe CIocoOCTBYeT Oolee
IIOJIHOMY, OCO3HAaHHOMY YCBOEHHUIO MaTepualla, CO3J1aeT yCIOoBUs Ul (OPMHUPOBAHUS Y ydyallluxcs
CUCTEMBI XUMUYECKUX MOHATHM, TOTMUECKHU CBSI3aHHBIX JIPYT C APYTOM.

KoHTposib 3HaHMI ydyamuxcsi NOJDKEH IPOBOAUTBHCS YYHTEINEM CHUCTEMaTH4eCKH. Buisl
KOHTPOJII MOTYT OBITh NMPONKMCAHBI B TOJJOBOM TEMATUYECKOM IIJIAHWPOBAHHH, a TAaKXKE B IUIAHE U
KOHCIIeKTe ypoka. OpUEHTUPOM Ui YUUTENss XUMHM JOJDKHBI ObITh MMEIOIIMECS B IpOrpaMmax
pyOpuku «JlocTuykeHre MpeIMETHBIX, METAIPEAMETHBIX U IMYHOCTHBIX PE3YJIbTATOBY.

KHaCCI/Id)I/IKaLII/II/I BH 0B KOHTPOJIA PE3YJIHTATOB O6V‘~I€HI/I$I XUMHH
1. Ilo mecTy B VLIC6HOM IIPOLECCC

BBonHBIN AKTvanmsaims OmopHBIX IIpenBapuTenbHBIM KOHTPOJIb OCVYIIECTBISIOT UL
KOHTPOJIb I OCTATOYHBIX 3HAHWM 0O | JUArHOCTHUKU
TEME HUCXOJIHOT'O VPOBHS 3HAHUU U YMEHUM

MIKOJBbHHMKOB, ITIO3TOMY IIPUMCHACTCA B HAYAJIC
V‘IC6HOFO roga, nepca N3y4CHMEM HOBOI'O
pa3aciia il TCMbI

Texyimii KoHTposb ycBOEeHUs IIpoBoauTCcsa VUUTENIEM Ha IPOTSHKEHUH BCETO
KOHTPOJIb yueOHOIr0 MaTepuaia B Xo4e | y4eOHOI0 3aHATHUS C LIEIbI0 OTCIEKUBAHNS

IMO3HABATEABHOIO IpoIlecca | KAYeCTBa YCBOCHHS XUMUYCCKUX 3HAHUM B
YMEHHUM, pACCMOTPEHHLIX Ha YPOKE

Tematnueckuii | Urorosas npoBepka o teMme| [IpoBoauTCs mociae H3y4EHHs KaKOro-In0o
KOHTPOJIb y4eOHOro MaTrepuaia KPVIIHOT'O pa3jelia Kypca, Kak IIpaBujio, B KOHIIE
YETBEPTH, MMOJTYTOAUSI, TDUMECTPA, VIeOHOTO ToIa

UTorosslii Bua KoHTPOJIS YCBOEHUS IIpoBoauTcst B hopMe UTOTOBOI KOHTPOJIHHOM
KOHTPOJIb y4eOHOTr0 MaTepualia 3a Bech| paOOTE/KOHTPOJIBHOro Tecta Wi B popme A
Kypc 00VUYeHHUs i EI'D
1.

0 (opMe mpoBeeHNsL.
e InmmBUIVAILHEIN.
» OpoHTaNbHBIA (MACCOBBI).

ITo cioco0y opraHu3aIuu.
* VCTHEBIN.
* [TucbMEHHBIH.
e[IpaKkTHUECKHUH.

OuneHuBaHNe yCTHOTO OTBETA
NuanBuayaiabHblii KOHTPOJIb Pe3yIbTaTOB MOXKET MPOBOJUTHCA HAa YypOKe Kak B (opme
KpaTkoro ompoca ¢ Mecra (ppoHTanbHAas KOHTpOJHWpylomas Oecega), Tak W B BHJE
00CTOATEJbHOI NPOBEPKH 3HAHUI M YMEHHH y JAOCKH. DTOT BHUJ Ompoca (MHIMBUAYaAJIbHBIN)
MO>KHO IIPOBOJIUTH Ha dTanax akTyaJu3aluu 3HAHUHN, U3yUYEHUsl HOBOTO MaTepHala, 3aKperuieHus u
COBEPIICHCTBOBAHMsI 3HAHUII M MPOBEPKM YCBOEHHUS HOBOIO Marepuasia. Bompocsl yuurens as
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KpaTKOTO OMpOCca JOJDKHBI OBITh JTAKOHUYHBI, CHOPMYIUPOBAHBI B MOHSATHBIX YUYEHUKY TEPMUHAX H
TpeboBaTh KpaTkoro orBera. Jlis HSKOHOMHU BpPEMEHHM MOXHO UCHOJIb30BaTh KAPTOUKU C
BOIIPOCaMHM, Ha KOTOPbIE YUEHUKU TOTOBSITCA OTBETUTH Y JOCKHU.

Bo Bpems orBeTa ydamerocs s JIOCTHXKEHHS] YCTOMYMBOTO BHMMAaHMS Kilacca MOJIE3HO
IIPEYyCMOTPETh MOCIEAYIOIIEE 3a OTBETOM PELEH3UPOBAHUE CO CTOPOHBI APYTUX YYalllUXcs,
WCIPaBIICHUE JOMYILIEHHBIX OUIHOOK, IOTOTHEHHUE.

[Tpu npoBeneHNM onpoca JOIMYCKaeTCs 3a1aBaTh yJalleMycsl HaBOJAIINE BOIPOCH JJIsl TOTO,
YTOOBl MTOMOYb €My CHOPMYIUPOBATH CBOM MBICIH. MOTyT OBITh M JIOTOJHUTEIBHBIE BOIPOCHI,
€CIIM OHM HEO0OXOIUMBI JJIS IPEJICTOAIIETO U3yYeHUsI HOBOTO MaTepHraia. Bo Bpems ycTHOTo oTBeTa
YYaIIErocss y4yuTeldb HWMEET BO3MOXKHOCTh 3a/JaTh JOIOJHUTEIbHBIM BONPOC JUArHOCTUYECKOTO
XapaKkTepa, KOTOPBIA IOMOKET BBIABUTH COCTOSIHUE 3HAHUM M YMEHUMN OTBEYAIOILETO.

[IpoBenenne ycTHOTO WMHAMBHIYAJLHOTO KOHTPOJIS TpeOyeT OT yuuTens COOpPaHHOCTH U
BHUMaHUs, TaK Kak He0OX0 Mo 3a 5-10 MUHYT BBIABUTH 3HAHUS YYAIIUXCS B KJlacce.

Yuurenb 00s13aH IPOKOMMEHTHPOBATh OTBET YUEHUKA, YKa3aB Ha OIIMOKH U OTMETUB
ylla4Hble CTOPOHBIL. JIF000i OTBET JOKEH OBITh 3aMEUEH YIUTEIeM U OOBEKTUBHO UM OICHEH.
HeoO0s13aTenbHO CTaBUTh OTMETKY 32 KaXKIblii HEMOJIHBIN 0TBET. Eciu yueHUK HEOJHOKpATHO
JIOTIOJTHSIJT OTBETHI PYTUX OJHOKIACCHUKOB, TO MOYKHO ITOCTAaBUTh €MY OOIIYI0 OTMETKY 3a YPOK.

Otrmerka «5»:

- JIaH IOJIHBIA U ITPaBUJIbHBIA OTBET HA OCHOBAHUM M3YyYEHHBIX TEOPUH,

- Marepuall U3JIOKEH B ONPENEIEHHON JIOTUYECKOM MOCIEI0BATENbHOCTH, JIUTEPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOSITEIbHBIN

- BO3MO>)KHA 0JIHA HECYILIECTBEHHAs! OIINOKA.

OtrmeTka «4»:

- JIaH MOJHBIA Y IPABUIIbHBINA OTBET HA OCHOBAHUM U3yYEHHBIX TEOPUH,

- Marepuall U3JI0)KEeH B OIPEIETICHHON MTOCIIEI0BATEIbHOCTH,

- OTBET CaMOCTOSITEIIbHBIN

- JOmyIIeHbI 2-3 HeCyIECTBEHHbIE OITHOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO
YUUTENS, WIH 1aH HEMOJHbBIA U HEYETKUI OTBET.

Ormerka «3»:

- JIaH TOJIHBIM OTBET, HO IPU ATOM JIONYIIEHA CYLIECTBEHHAsI OIIMOKA UK OTBET
HEMOJIHBIN, [IOCTPOEH HECBA3HO.

OTrMmeTka «2»:

- OTBET OOHAPY)KMBaeT HEIOHUMAHNE OCHOBHOT'O CO/IEpKaHUs y4eOHOTO

MaTepuana,

- IOTIYIIIEHBI CYIIECTBEHHBIE OLIHMOKH, KOTOPBIE YJaIIUHCS HE MOXKET UCTIPABUTh
IIPU HABOJALIUX BOMPOCAX YUUTES.

Otrmerka «1»:

- OTCYTCTBHE OTBETA.

®@poHTanbHAs KOHTpoJupylomass Oeceqa OOBIYHO JOCTAaTOYHO KPATKOBPEMEHHA.
Bormpocsl, kak 1 BO BCAKOM Apyrou Oecene, TpeOYIOT KpaTKOro OTBETA, MOITOMY 3a OJIMH TaKou
OTBET YYCHHUKY CTaBUTh OLIEHKY Henb3s. HyKHO 3apaHee HAMETUTh TE€X YUYEHUKOB, OTBET KOTOPBIX
BO BpeMsi Oecelbl XOTAT OLIEHUTh, U 33J1aBaTh UM IIeJIEHANPaBICHHO 3allJJaHUPOBAaHHbIE ISl Oece/Ibl
Bonpockl. OIHAKO HE CIeAyeT 3a7aBaTh MOJAPSA BOMPOCH OJHOMY UM TOMY K€ yueHuKy. PabGorath
JIOJDKEH Bech Kiacc. @poHTanmbHas 0ecela MOMKET COYeTaThCs C YCTHBIM yYETOM 3HaHUH, Korjaa
HECKOJIBKO yYallIuXCsl TOTOBATCS K OTBETY Y TOCKH. CI0KHOCTb PabOThI 3aKIIFOYAETCS B TOM, YTOOBI
He YIycKaTh U3 MOJIs 3peHUsI KJIaCC, YUacCTBYIOIIUHI B Oecesie, M yJaluxcs, OTBEYAIOIUX Y JOCKH.

3aueT - 3TO METOJ YCTHOIO KOHTpPOJISI, KOTJa YYEHHMKaM IPEJOCTaBISETCS BO3MOYXKHOCTh
0ojee ATUTENHPHO M OOCTOSITEILHO OTBETHTh Ha Bompoc. OOBIMHO 3ayeT Ha3HA4aeTcs BO
BHEYPOUYHOE BpEMs; KJIaCC IIPHU 3TOM pa3JeisieTcsl Ha JIB€ WU TPU TPYIIbl, KOTOPbIE MPUXOAAT Ha
3a4eT Mo odvepenu B pasHoe Bpems. O MPOBEIACHUM 3adeTa YYHUTeNb COOOIaeT 3apaHee, 4yToObI
y4aluecss MOTJIA K HEMY NOJATOTOBUTHCA. {7151 MOTOTOBKM K 3a4€Ty yYUTENb COCTABIIAET BOIPOCHI,
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a TaKKe MPHUMEPHBIC 3a/1a4d, PEKOMEHJyeT JIUTEpaTypy, NpPeABAPUTEILHO POBEPHB, UMEETCS JIU
OHa B IIKOJbHOM OnOMoTexke. CpoKH MpPOBEACHUS 3aueTa JOJKHBI ObITh M3BECTHBI 3aMECTUTEIIO
JTUPEKTOpa MO Yy4eOHO-BOCIHUTATEILHON pPaboTe, YTOOBI MOXHO OBLIO PEryaupoBaTh HATPY3Ky
yYalxcs.

Knaccuueckuii 3auer mpeaycMaTpUBacT BBISBJICHHE YPOBHsI 3HAHWI, YMEHUH U HaBBIKOB
y4danuxcs Bo Bpemsi Oecesibl yueHuka ¢ yuureneM. OH JaeT MOJHOE M TOYHOE MpejCcTaBleHHe 00
YpOBHE OOYYEHHOCTH KaXJOTO Y4YCHHMKA, OJHAKO OTHMMAeT MHOTO BPEMEHH, 4YTO BEIET K
MePerpy’KeHHOCTH KaK YUUTeJNs, TaK U YUEHUKA.

OnenuBanne NUCbMEHHOH PadoThI

[TucbmeHHble pabOTHl  MOAPA3NENAIOT Ha TeKylue (IIPOBEPOYHBbIE) U HUTOTOBBIE
(KOHTpOJIEHBIE) PAOOTHI; IO BPEMEHU OHU MOTYT 3aHHUMATh BECh YPOK HIIM €T0 4acCTh.

K MeronaM mNUCbMEHHON MPOBEPKH pE3yabTAaTOB OOYyUEHHUsI OTHOCSTCS IMHChbMEHHas
KOHTpOJIbHAs pabora Ha 45 MuH, mpoBepounble pabdoTsl Ha 10-15 MuH (Hanpumep, perieHue
pacueTHBIX 3a/ay), MUChbMEHHbIC JOMAIIHUE 3aJaHMsl, MUCHbMEHHBIA Yy4YeT 3HAHWH OTHEIbHBIX
ydamuxcs Mo KapToyKaM, XMMUYEeCKUE TUKTAHTBI, 33/1aHHs TECTOBOTO THIIA U T.II.

[ToaroroBka ywammuxcsi K KOHTPOJIBHOM paboTe daiie BCEro OCYILECTBISIETCS Ha
obob6maromux ypokax. O MpoBeICHUU KOHTPOJIBHON pabOThl ydaluxcs MpeaynpexkaaloT 3apaHee,
YTOOBI OHU MOTJIA TTOJITOTOBHUTHCA.

ConepxaHue KOHTPOJBHOW pa0OTBI OXBAaTHIBACT BECh HamOOJee BAKHBIA MaTepual
KOHTPOJIUPYEMOii TeMbl. B Takoil 00Jb1110i1 KOHTPOJIBLHOU paboTe 3aJaHus TOJKHBI ObITh €AUHBIMU
JUIS ydalluxcs BCeX YpOBHEH pa3BUTHUs. B KOHTpOsibHYIO pabOTy pEeKOMEHAyeTCsl BKJIOYaThb
pa3HoOOpa3Hble 3alaHus: O000O0IIAIIIUE BOMPOCHl, KAYECTBEHHBIE M pacueTHbIE XHUMHUYECKHE
3aJaud, IIETIOYKW TMPEBpallleHud, TecToBble, rpaduyeckue 3amanus u T.4. Heobxommumo
WCIONb30BaTh HauOOJbIIEe YUCIO BApUAHTOB. TeTpagu [Uisi KOHTPOJIBHBIX pPabOT SIBISIOTCA
JIOKYMEHTOM, KOTOPBIM MOXET OBITh NMPOBEPEH aAMMHUCTPALIMEH IIKOJIbI U MHCIEKTOPOM OT[ela
o0pa3oBaHHus, MOITOMY TETPaau IJisi KOHTPOJBHBIX pabOT AOKHBI XPAHUTHCS B XHMHUYECKOM
KaOWHETE B TEUCHUHW YIeOHOTO roja.

Yuuteno WHOTZA JOBOJBHO TPYAHO ONPEAETUTh CTENEHb CI0XHOCTH TOA0O0PaHHBIX
3aaHuil. MeTOUCTBl COBETYIOT BOCIIOJIB30BATHCS ClENyOIUM IpuemMoM. Heobxonumo camomy
BBITIOJIHUTD 3Ty paboTy, a U3PacX0JOBAaHHOE BpeMs /Ui YUEHUKOB §8-9-X KIIaCCOB HAJI0 YBEIUYHTH B
S pa3, a Aus CTaplIuX KJIAccoB - B 3 paza. MOXXHO B X0Jie MpeABapUTEIIbLHON CaMOCTOSTENbHON
paboOThl MPEATOKUTh HECKOJIbKO THUIHMYHBIX 3aJ@aHUM M TNpPOaHATIU3UPOBAaTh CTEMEHb UX
BBITTOJTHEHHSI.

[Ipu oneHuMBaHMM OTBeTa ydallerocs HEOOXOAMMO YYMTBHIBATh KaueCTBO BBIMOJIHEHHS
paboTs! 1o 3aganusiM. KoHTposibHas paboTa OleHUBAETCs B LIEJIOM.

Ormetka «5»:

*  JIaH NOJIHBIA OTBET HAa OCHOBE M3YYEHHBIX TEOPUI, BO3MOXHA HECYIIECTBEHHAsI OIINOKA.

Ormetka «4»:

e JIONYCTHMa HEKOTOpasi HEMOJHOTA OTBETA, MOXKET ObITh HE O0JIee ABYX
HECYIIIECTBEHHBIX OITHOOK.

Ormetka «3»:

. pabora
BBINOJIHEHA HETIOJIHO (HO HE MEHEee UeM Ha TPETh), UMEIOTCs He Oosiee OHOM
CYIIECTBEHHOH OIIMOKHU U 2-3 HECYIIECTBEHHBIE.

OrMmeTka «2»:

*  paboTa BBINOJIHEHA MEHBIIIE YeM Ha TPETb,

*  HMMeeTcs HECKOJIBKO CYIECTBEHHBIX OIIHOOK.

Ormerka «1»:

* paboTa He BBINOJHEHA.

Bo3mokHa crienmyromiasi cucTteMa OIICHHBAHUS KOHTPOJIBHOM padOTHl MO MATHOAIIBHOMN

CUCTEME:
IIpU BBITOJTHEHUH ydeHHKOM OT 96 no 100% paboThl cTaBUTH OLIEHKY «5»; oT 76 1o 95%
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paboTel - «»; ot 50 10 75% - «3»; ot 20 10 50% - «2». [Ipu MOTHOM OTCYTCTBUU MPABUIIBHBIX
OTBETOB WJIU BBIMIOJTHEHUH paboThl MeHee ueM Ha 20% craBuUTCS OrleHKa «1».

[Ipu omEHKE BBHIMOIHEHUS NHCHBMEHHOW KOHTPOJIBHOW pabOThl HEOOXOIUMO YUYUTHIBATH
TpeboBaHusI eMHOTO opdorpaduueckoro pexuma.

Bce pabotel 00s3aTENbHO TOJMKHBI OBITH MPOBEPEHBI K CIEAYIONIEMY YPOKY, TIPU ITOM
YUUTENb JIOJDKEH COONIoaTh TMOJNHYK O00beKTUBHOCTh. (OO0s3areneH aHamu3 pe3yJbTaToB
MUCbMEHHOM paboThl U paboTa HaJ THINUYHBIMU omMOKamu. OOBsBIEHHE OLIEHOK U aHAINU3 padoT
TpeOYIOT OT YUUTENs] COOTBETCTBYIOIIETO MEeIarOrMueCcKOro TakTa.

OreHNBaHKE TECTOBBIX PadoT

Tectbl, cocTosilMe W3 MATH BOIPOCOB MOKHO HCIOIB30BaTh IOCIE U3YUEHUS KaxI0ro
Matepuana (ypoka). Tect u3z 10—15 BonpocoB ncnosnb3yercs JUisl IEPUOIUIECKOro KoHTpouis. Tect
u3 20—30 BonpocoB HEOOXOAMMO HCIIOIb30BATH JJISI HTOTOBOTO KOHTPOJISL.

[Tpu oleHWBaHUM MCIIONB3YETCS CIEAYIOMIas IIKajia: Ui TeCTa W3 ISTH BOMPOCOB * HET
OLIMOOK — OIIEHKA «5»; * OJIHA OLIMOKA - OIIeHKA «4»; * ABE OMIMOKH — OLEHKa «3»; * TP OMIMOKU
— OLIEHKA «2».

Ecnu onenka BeicTaBisieTcss B popme 3aueT/He3adyer, TO 3a4eT CTABUTCS NMPHU BBIMOIHEHUU
70% 3amanmii. Takass ¢opma OLEHKH HCIOJIB3YEeTCs, €CIIM TeCT COJCPKUT YIpPaKHEHHS Ha
pacnio3HaBanue. Ecnu TecT oneHuBaercss Mo NATHOAIBHONW CHUCTEME, TO CTaHIapTHbIE KPUTEPHH
orteHOK TakoBBI: 91-100% - omenka «5»; 81-90% - omenka «4»; 80-70% - ouenka «3»; umxe 70% -
OLICHKA «2».

Ouenka yMeHUI peliaTh pacyeTHbIE 32/1a4U
OTMeTKa «5»:

. B JIOTHYECKOM PACCYXICHUH M PEIICHUH HET OMHOOK,

Otmerka «4»:

. B JIOTHYECKOM PACCYKJICHUU M PEIICHUH HET CYIIECTBEHHBIX OIIHOOK,
. JOTYILIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIMOOK

Otmerka «3»:

. B JIOTMYECKOM PACCYKJIEHUH HET CYIIECTBEHHBIX OLTHOOK.

. JIOITYCKAETCS CYIIECTBESHHAS OMIMOKA B MAaTEMAaTHIECKHUX pacyeTax.
OtmeTka «2»:

. UMEIOTCS CYIIECTBEHHBIC ONMTUOKH B JIOTHYECKOM PACCYKICHUHU M PEIIICHUH.
Otmerka «1»:

. OTCYTCTBHE OTBETA Ha 3aJJaHUE.

OneHka 3KcnepuMeHTATbHBIX YMeHHH (B Mpouecce BbINOJHEHUS MPAKTHYECKUX
patoT M0 HHCTPYKIHMH)

[IpakTuyeckue pabOThl MO XMMHUM BBIMOJHSAIOTCS B TETPAISAX ISl MPAKTUYECKUX PadOT.
[Ipu oneHnBaHMM OTYETA MO BHINOJIHEHUIO NMPAKTUUECKON paboThl 0c000€ BHUMAaHUE YyJENseTcs
Ka4yeCTBY U MOJIHOTE CAMOCTOSATENIbHBIX BHIBOJIOB YUEHUKA.

KonnuecTtBo mpakTuueckux padoT onpeaeneHo B IporpaMme.

B Teuenue yueGHOrO rosia TeTpaan A MPaKTUYECKUX paboT XPaHUTCS B HIKOJIE.

OT1merka «5»:

. OKCIEpUMEHT BBINOJIHEH MOJHOCThIO. CrenaHpl NpaBWIIbHBIE HAOMIOAECHUS U

BBIBOJIBI,

KCIIEPUMEHT OCYILECTBJIEH IO IUIaHYy, C Y4ETOM TEXHUKU 0€30MacHOCTH U
npaBuJI paboOTHI C BELIECTBAMH U PHOOpamH,

POSIBIIEHBI OPraHU3aLMIOHHO-TPYAOBbIE YMEHUS (IIOJAEP>KUBAETCS YUCTOTA
pabouero Mecra, OpsAZ0K Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS PEAKTHBBI).
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OIyILIEHBI He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK Mpu O(hOpMIICHHU
paboTHI.
OT1meTKka «4»:
.
aboTa BBIMOJIHEHA, CJACTAaHbl MPABWILHBIC HAONIONCHUS W BBIBOJIBIL:
SKCIIEPUMEHT BBIIIOJIHEH HEMOJIHO WM HAOIIOJArOTCsl HECYIIECTBEHHBIE
OIIMOKY B pabOTe ¢ BEIIECTBAMU U MPUOOPAMH.
OT1merka «3»:
.
OTBET HEMOJHbIN, paboTa BBHINOJIHEHA MPABWIBHO HE MEHEee, YeM
HAIlOJIOBHHY, JIOIyILlEHa CYIECTBEHHAs OmHMOKa (B X0Je SKCIIEPHUMEHTA, B
00bsicHeHHH, B ohopmiieHnr paboTsl, 1o Th mpu paboTe ¢ BemecTBaMu u
npubopamMm), KOTOPYIO YYAIIUKACS HCIPABISET MO TPEOOBAHUIO YUHUTEIIS.
Jomyckaetcst opopmiieHue padoThl 6€3 3alicy ypaBHEHUH peakiuil.

KCIICPUMEHT TIOJIHOCTBIO BBIIOJHEH B COOTBETCTBUU C WHCTPYKIUSMHU H
MpaBUJIaMH TEXHUKHA 0€3011acHOCTH, HO paboTa He opopMIIeHA.

OTMmeTka «2»:

BITIOJTHEHO MCHCEC I10JIOBUHBI pa6OTI)I;

OITYIIICHKI JIBE WK 0OJiee CYIIECTBEHHBIC OMUOKH B X0JI¢ IKCIICPUMEHTA, B
00bsicHeHHH, B ohopmiieHnr paboTsl, 1o Th mpu paboTe ¢ BemecTBaMu u
npubopamu), KOTOPbIE YHAIIUICS HE MOKET UCIIPaBUTb.

Ormerka «1»:

abora He BBIIIOJIHCHA,

OJIHO€ OTCYTCTBHUE 3KCIIEPUMEHTAIIbHBIX YMEHUIA.

OtpaboTka NpakTUYECKUX pPabOT HE MpelycMaTpUBaeTcs INpU OTCYTCTBUU
yJalerocst Ha MpakTHYecKOd paboTe, MpHU BBIMOJHEHWH yKa3aHHBIX pabOT HA OTMETKU
«I» u @».

B uckirounTenbHBIX Caydasx MpH OTCYTCTBHU YYalllerocs MO YBaXKUTEIbHBIM
NPUYMHAM YYHUTENb MOXET IPEJOCTaBUTh BO3MOXHOCTH BBITIOJIHUTH IMPAKTUYECKYIO
paborty.

Ouenka yMeHH# pemiaTh IKCNEePUMEHTAIbHbIE 321241

[Tpu oueHke 3TOro yMeHusl cielyeT YYUThIBaTh HAONIOJCHMS YUMUTENsS U MpeabsBIIsieMble
YUYaIIAMCS pe3yIbTaThI BBITOIHEHHUS OIBITOB.

Otmerka «5»:

[Inan pemenus 3as1auu COCTABIIEH NIPaBUIIBHO,

OCYIIECTBJIEH OJ00p XUMHUECKUX PEAKTHBOB M 000pYy/JOBaHUS,
9KCIIEPUMEHT BBIIIOJIHEH MTOJIHOCTHIO,

aHO MOJIHOE OOBSICHEHHE U CIETAaHbI BHIBOIBI.

OTMerKa «4»:
[ ]

JIaH pCHICHHA COCTABJICH ITPABUJIBHO,
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OCYIIECTBJICH NOJ00p XUMHUECKHX PEaKTHBOB H 000pYyI0BaHUS,
KCIIEPUMEHT BBIITOJIHEH MOJIHOCTHIO,

OTYIIEHO HEe 0oJiee IBYX HECYNIECTBEHHBIX OMMOOK (B 00BSCHEHUH U BBIBOJIAX ).
Ormetka «3»:

o I
JIaH PeLIeHUs] COCTaBJIEH MPAaBUIBHO,

o 0
CYIIECTBIIECH MOA00P XMMUYECKUX PEAKTUBOB U 000PYIOBaHMS,

o 3

KCIIEPUMEHT BBIIIOJHEH HE MCHEe, YeM HAaIloJIOBHHY, JONYIICHAa CYIICCTBCHHAs
omnOKa B OOBICHEHNH U BEIBOIAX,

KCIIEPUMEHT BBITIOJIHEH TIOJHOCThIO, OTYET HE COCTABJICH

b bl
ONyIIEHbl ~ HApYIICHHUS TEXHUKH OE30MaCHOCTH, OSKCIEPHUMEHT  BBINOJHEH
MTOJIHOCTBIO, C/ICJIaHbI HECYIIICCTBEHHBIE OITMOKU B O0OBSICHEHUH U BBIBOJIAX.

OT1MeTKa «2»:

b bl ¢
OIyILEHbl JBE M Oojee OWMOKM (B IUIaHE pElIeHUs, B MOJ00pPE XMMHUYECKHX,
peakTUBOB U 000pyI0BaHMsI, B O0BSICHEHUU U BBIBOJIAX ).

b bl
OMYIICHBI HAPYIIEHUSI TEXHUKU O€30IMacCHOCTH

OtMmeTka «1»:

° 3

ajJiaya He pelleHa.

e MIPUCTYIIHI K pabote
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TeMaTnyeckoe MJIAHNPOBAHHUE Y4eOHOT0 MATEPUAJIA 10 XUMHUHU

nJis u3ydenus npeamera no YMK I'.E. Pynzutuca u @.I'. ®eabamana 11 kiaace

(2 yaca 6 Hedento, 8 meuenue 200a - 68 yacos)

Tema ypoka

9J1eMeHThI CoacpsKaHus

| TpeGoBanus Kk ypPOBHIO OATOTOBKH

TEOPUTNYECKHUE OCHOBBI XUMMWMHU( 38 yacos)

Baoicneiimue xumuueckue nonamus(8 uacos)

1-2. IToBTOpCHHE
npouaenHoro B 10 k.

3. XUMHAYECKHUH DIJIEMEHT.
30TO1HEIL.

4. 3aKOH COXpaHEHUS MacChl
Y DHEPTHH B XUMUH.

S. BxogHas KOHTPOJIbHAA
padora Nel.

6. [lepnoanueckuii 3aKoH.
Pacrnipenenenue 3neKTpoOHOB
B aTOMaX 3JIEMEHTOB MaJIbIX
MIEPUOJIOB.

Crtpoenue aToma. Sapo (IpOTOHBL,
HEHTPOHBI) U AJIEKTPOHBL. M30TOTHI.
CocraB aTOMHBIX s11€p

3aKOH COXpaHEHHUsI MacChl BEIIECTB. 3aKOH
COoXpaHeHHUs U npeBparieHus. Jledexr
MaccChl.

Crpykrypa I1.C. rnmaBHbie 1 TOOOYHBIE
TOJITPYIIIBI, MaJIbIe M OOJIBIIINE TIEPHOIBI.
OpbGwurans, s-, p-, d-opouranm,
HHEPreTHUECKHUe MOIYPOBHH, CIIHH,
CIIapUBAHHE JJICKTPOHOB

JlantoHOM1BI, AKTUHOU B FICKYCTBEHHO
MOJTyYEHHBIC DIICMEHTHI.

Banentusie Bo3mokHOCTH. CBOOOTHBIE
opOutanu, V3MEHEeHHsI aTOMHOTO pajanyca,
Yrclia DHEPTeTUYECKUX YPOBHEH, uncia

3HATh OCHOBHBIE XHMHYECKHE TIOHSATHS: BEIIECTBO,
XUMHYECKHUH IEMEHT, aTOM, MOJIEKYJla,  OTHOCHUTEJbHAS
aTOMHasi M MOJIEKYJISpHAs MacChl, MOH, N30TOIIbI; YMETh
OTpeAeIATh 3apsi HOHA

YMeTb NpUMEHSTh 3aKOH COXPAHEHHUSI MacChl BEIIECTBA
YcBOEGHHE OCHOBHBIX 3JIEMEHTOB COJIEPKAHUS Kypca XUMHH 3a
10 xnacc

3HaTh OCHOBHBIE XWMHUYECKHE TIOHSATHUSA:
DIIEMEHTHI.

YMeTb onpenensTb MaKCUMaIbHOE YUCIIO 3JEKTPOHOB Ha
ypoBHe (cioe) 1o ¢hopmyJie, XapaKTepru30BaTh MOPSIOK
3aMOTHEHUS IEKTPOHAMHU MOAYPOBHEN B aTOMaX XUMUYECKUX
anemeHToB ¢ Nel o Ne38, 3anuchIBaTh UX 3JIEKTPOHHbIE
(dbopMyIbl 1 rpadUUecKre CXEMBI.

YMeTh 1aBaTh XapakTePUCTUKY XUMHUECKUX IIEMEHTOB 110
MIOJIOKEHHIO B IEPUOJINUYECKOM CUCTEME M CTPOSHHIO aTOMa.

MEPECXOAHLBIC
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7-8. Pactipenencuue
AJIEKTPOHOB B aTOMax
OOJIBIINUX TEPUOJIOB.

9.ITonoxxenue B [ICXD
BOJIOPO/JIa, JAHTAHOUIOB,
AKTUHOU 0B I/ICKYCCTBGHHO
MOJTYYCHHBIX DJIEMEHTOB

10. BaneHTHOCTE U
BAJICHTHBIE BO3MOKHOCTH
aToOMOB

BAJICHTHBIX 3JIEKTPOHOB B NMEPUOAX U
rpynnax [1CX3

3HaTh OCHOBHBIE XUMHUYECKHE TIOHATHUSA: IEPEXOJHbIE
3J€MEHTHI.

YMeTh onpenensaTh MAaKCUMaJIbHOE YHCIIO 3JIEKTPOHOB Ha
ypoBHE (cioe) 1o hopMyIie, XapaKTepru30BaTh MOPSIOK
3ar0JIHEHU JIEKTPOHAMU MOlYPOBHEN B aTOMaX XMMUYECKUX
9JIEMEHTOB, 3aIUCHIBATH UX AICKTPOHHBIC (DOPMYIIBI U
rpaduyecKkue CXeMsbl.

YMeThb 1aBaTh XapaKTePUCTUKY XMMUYECKUX 3JIEMEHTOB I10
MOJIOKEHUIO B IEPUOJUYECKON CUCTEME U CTPOEHHUIO aTOMa.
YMerhb 10Ka3bIBATH ABOMCTBEHHOE MOJIOKEHHE BOAOPOIA B
MIEPUOIUYECKON CUCTEME, OIIPEIEATh MECTOIIOJIOKEHUE
JAHTAHOW/IOB U aKTUHOUIOB.

3HaTh 3HaYCHUE NEPUOINYECKOT0 3aKOHA U IEPUOINUECKOM
CHUCTEMBI

3HaTh BaJCHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB 2 Majoro
Meproja, YMETh OOBSCHATH MPUYMNHY UX BBICIICH BAICHTHOCTH
(V).

YMeThb onpeaensTh BAICHTHOCTD 3JIEMEHTOB IIPH 00pa30BaHUU
XUM. CBSI3H 110 JOHOPHO-AKIIETITOPHOMY 1 OOMEHHOMY
MEXaHU3My. YMeThb COCTaBJIATh IpaduuecKre CXEMbl CTPOSHUS
BHEIIIHUX AJIEKTPOHHBIX CIIOEB aTOMOB, IMOKA3bIBAIOIINE
BAJICHTHBIE BO3MOXHOCTH HEKOTOPBIX aTOMOB XUM. 3JIEMEHTOB
B BO30YXIEHHOM M HEBO30YXJIEHHOM COCTOSIHUU Y MeTh
XapaKTEepU30BaTh U3MEHEHUE PAJINYCOB aTOMOB XUM.
3JIEMEHTOB TIO TPYIIIIaM U Mepruoaam, OOBSICHATh TPUIHHBI ITUX
W3MEHEHUH, UX BIMUSIHUE Ha BAJICHTHOCTb U O-B CBOMCTBA
aATOMOB.

1.2. Cmpoenue eewecmea (7 uacos)
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11. OcHOBHBIE BUIBI
XUMHUYECKOU cBsa3u MonHas
¥ KOBaJIEHTHAs CBS3b

12. Merayuinueckas CBI3b.
Bonoponnas cBA3b.

13. IIpocTtpancTBeHHOE
CTPOCHHE MOJICKYJI

14. CtpoeHue KpUCTaILIOB.
Kpucrannmueckue pemerku.

15. [Ipuunnb MHOTOOOpa3us
BEIIECTB

16. O6obmaronuit ypok 1mo
teme « CTpoeHue
BEIIECTBAY.

17. KoutpoabHas padora
Ne2 mo remam «Bakneimue
XUMHYECKUE TOHATHUS U
3aKOHBDY, «CTpoeHue
BEIESCTBAY

KoBanenrtnas cBs3b, €€

Pa3HOBHUIHOCTHU U

MeXaHHU3M 00pa30BaHUA
DIEKTPOOTPULIATETEHOCTh

Bopopoanas, meraninyeckas

CBSI3b

['uOpuau3anus aTOMHBIX OpOUTAIICH
BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS. .
Kpucrannnueckue u amop(Hble BELIECTBA.
TUIBI KPUCTATUTMUECKUX PEIIETOK
(aTromHasi, MOJIEKYJISIpHASI, MOHHASI U
MeTaJlIn4ecKasi). 3aKOHOMEPHOCTh CBOWCTB
BEIIECTB OT TUIIOB KPUCTAJUIMUECKOMN
PEILIETKH.

N3omepust, rOMOJIOTHSL, alJIOTPOIIHSL.
3amaun: BEIYMCICHUE MACChl MPOIYKTa
peakiu (KoJIMYecTBa BeIecTBa, 00beMa)
€CJIN U1 €r0 MOJIyYEHUs JaH pacTBOp C
ONPEAECIEHHON MacCOBOM JI0JIEN.
Baxneiimme xuMmudeckue 3akoHbl, 113 u
IICXD Ha OCHOBE yueHUs O CTPOEHUU
atomoB. CTpO€HHE BEIIEeCTBA.

3HAaTh ONpeIeNIeHNEe XUM. CBSI3U, BUIbI XUM. CBSA3H, MEXaHU3MBI
ux o0pa3oBaHUs.

YMeTh orpenensaTh BUA XUM. CBSI3U B POCTBIX U CIOKHBIX
BELIECTBAX, COCTABJIATh CXEMbI 00pa30BaHNUs BELIECTB C
Pa3IUYHBIMHU BUAMHU CBSA3U

YMeTb 00BACHATh MEXaHU3M 00pa30BaHUs JOHOPHO-
aKLENTOPHOM, KOBAaJICHTHOH CBSI3U, 0COOCHHOCTH BOJOPOIHOM
CBSI3H.

3HaTh OCHOBHBIE XapaKTEPUCTUKU XUM. CBS3H (IJIUHY,
SHEPTUI0, HAPABJIEHHOCTh, HACHIIIIAEMOCTb).

YMeTh 10Ka3bIBaTh 3aBUCUMOCTH 3TUX XapaKTEPUCTUK OT
pa3nuIHbBIX (PaKTOPOB (IPOYHOCTH — OT MEPEKPHIBAHUS
ANEKTPOHHBIX 00JIAKOB, THOPHUIN3ALIUS CBS3H U I.;
HACBIIIAEMOCTh — OT BJICHTHBIX BO3MOKHOCTEH aroma H Jip.)
3HaTh pa3inuuHbie (POPMBI MOJIEKYJI, OMpPe/IeJICHIE BEIECTB
IIOCTOSIHHOTO U [IEPEMEHHOI'0 COCTaBa, Pa3JINYHbIC BUbI
KPUCTAIUTMYECKUX PEIIETOK.

3HaTh pa3iaudHbe (POPMBI MOJIEKYII, OTIPE/ICTICHUE BEIIECTB
MIOCTOSIHHOTO U NIEPEMEHHOI'0 COCTaBa, Pa3InYHbIE BUIbI
KPUCTAJUTMYECKUX PEIIETOK.
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1.3. Xumuueckue peaxyuu (6 u)

18-19. Knaccuduxanus
XUMHYECKUX PEaKIIid

20.CKropoCTh XMMHUYECKUX
peakuui

21. Karanus

22. XMHYECKOE PaBHOBECHE
U CIIOCOOBI €r0 CMEIICHUS

23. Ypok-00001ieHue mo
TeMe «XUMHUYECKHE
peaKIm

OBP. O6parumsbie 1 HeoOpaTuMbIe
peakuuu. JK30- U SHAOTEPMUYECKUE
peaxkuuu. [IpaBuiio mpoTekanus peakuui B
pacTBoOpax

CKOpOCTh XUMUYECKUX PEAKIUH.
AKTHUBUPOBAHHBIA KOMIUJIEKC. 3aKOH
JIEUCTBYIOLIUX MacCC.

Xumuueckasi KHHETHKa. ['oMorenHas u
reTeporeHHas cpea. DHeprus aKTHBAIUH.
Kunernueckoe ypaBHEHHE peakLUU
Karanus, katanuzatop, UHTHOUTOP
Xumunueckoe papHoBecue. [Ipunnun Jle
[Tarense

Wwmets nmpeacraBneHne o XuM-oi (hopme IBUKEHUST MaTEPHH.
3HATh CYIIHOCTb XUM-U PEaKLUy, 3aKOH COXPaHEHHS MACCHI U
SHEPIUH, €ro 3Ha4CHHUE.

3HaTh NPU3HAKYU KJIACCU(PUKALUN XUM-X PEaKLUH.

YMeThb Kiaccu(uuupoBaTh MPeIoKEHHbIE XUM-€ PEaKIMU WIN
CaMMM IIPUBOAUTH IIPUMEPHI HA PAa3HBIC TUIIBI PEAKLIUN

YMeTb 00BACHATH MEXAHNU3MbI PEAKLIMM HAa IPUMEPE OPr-X U
HEOpraH-X BEILECTB.

YMeTsb pemath 3aa4d Ha TETUIOBON (PQEKT.

3HATB [IOHATHE CKOPOCTH Il TOMOTE€HHOW U T€TEPOreHHON
peaKuuid.

3HaTh (aKTOPbI, BAUSIOIIME HA CKOPOCTh peakluu (Ipupoaa
pearupyromux BeMEeCTB, KOHIEHTpalus, IUIOA1b
COIIPUKOCHOBEHUS, TEMIIepaTypa)

YMeThb 00BSACHATH ICUCTBUE KaXI0T0 (haKTOpa, BIHSIONICTO HA
CKOPOCTbH pEaKluu Ha IPUMEpax.

3HATh MOHATHE CKOPOCTH /ISl TOMOTE€HHOW U T€TEPOreHHOMN
peaKuuii.

3HaTh (HaKTOPHI, BIMSIONINE HA CKOPOCTh peakiuu (Mpupoaa
pearupyroIux BeUEeCTB, KOHLIEHTpaLUs, IIJI0Iab
CONIPUKOCHOBEHHSI, TEMIIEPATypa)

YMeTb 00BSACHATH JeicTBUE KaXKI0r0 (aKkTopa, BIAMSIOIIEro Ha
CKOPOCTh pEaKIMU Ha PUMEpax.

3HaTh (PaKTOpBI, BAUSIIONIME HA CKOPOCTh PEaKIuH
(kaTamuzarop)

3HATh CYIIHOCTb U MEXAHU3M KaTalln3a, IPUMEHEHUE
KaTalnu3aTropa U MHTUOMTOpa Ha MPaKTHKeE.

1.4. Pacmeoput (10 uacos)
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24. JluciepcHbIe CUCTEMBI

25. CriocoObI BRIpOKECHHS
KOHIIEHTPAIIUU PACTBOPOB

26. Pemenue 3a1a4 Ha
IIPUTOTOBJICHUE PACTBOPA
OINPEIIETICHHON MOJISIPHOU
KOHIIEHTPALUU

27. IpakTuyeckas padora Nel
«IIpucomosnenue pacmeopa c
3A0AHHOU MONAPHOU
KOHYeHmpayuei»

28. DIeKTpOINTHYECKAs
nuccounanus. Bonopoansiit
IIOKa3aTellb.

29-30. Peakuuu MOHHOTO
oOmMmeHa

31-32. I'mpponu3
OpPraHUYecKuX U

HEOPraHWYECKUX COCIMHEHUIN

33. IlosayrogoBoii Tect

HucnepcHbie cucteMbl. PacTBOPHI.
['pyboaucriepcHbIe CUCTEMBI.
Konnmouaaeie pacTBOpbL. A3pO30JIH.
MogsipHast KOHUEHTpaLUs
DNEKTPOIUTHYECKAs TUCCOLUAIHS.
CuIbHBIC U CITA0BIC DJICKTPOIIUTHI.
Bonopoansrii mokazarens (pH).
Peakuuu nonHoro oomeHa
['unponu3 Heopranudeckux (comneil) u
OpraHMYECKUX (CIOKHBIX IPHUPOB,
yII€BOJIOB, OEIKOB)

3HATh MOHATHE «IUCIIEPCHASI CUCTEMA

YMeTh XapakTepHu30BaTh CBOMCTBA pa3IMYHbIX BUJOB
JUCIIEPCHBIX CUCTEM, YKa3bIBaTh IPUYMHY KOATYJISALAN
KOJUIOM/I0B ¥ 3HAYEHUE ITOTO SBJICHUS.

YMeTh pemiath 3a1a4d Ha IPUTOTOBIEHUE PACTBOpa
OIIPEIEIICHHON MOJIIPHOM KOHIICHTPALIUU

YMeTh TOTOBUTH PAcTBOP OMPEACICHHON MOJISIPHOM
KOHIICHTPALUU. Y METh MOJIb30BaThCs J1a00OPaTOPHBIM
000pynOBaHUEM.

YMeTh 00BACHATH,104EMY PaCTBOPHI BEIIECTB C MOHHOH U
KOBAJICHTHOM IOJISIPHOM CBSI3bs IPOBOJAT 2JIEKTPUUECKUN TOK.
Ymets onpenesath Ph cpesibl ¢ TOMOIIBIO BOJOPOIHOTO
IIOKa3aTess

YMmeTb 00bsCHATH ¢ no3unuit TOJl cylliHOCTh XUMHUYECKHUX
peakuuii, NpOTEKalUIMX B BOJAHOM Cpee.

3HaTh CYIIHOCTb TUAPOJIN3A.

YMeTh COCTaBIISITh YPABHEHUSI pEAKLIUI THAPOIIH3A.

1.5. Inexkmpoxumuueckue peaxyuu (7 uacoe)
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34. XuMH4ecKrne NCTOYHUKHU
TOKa

35. Pan cranmapTHBIX
ANIEKTPOJIHBIX TTOTECHIINATIOB
36. Koppo3sust MeTayioB u ee
HpenynpeKacHHEe

37-38.2nexTponus

39. O6o0bmaronmii ypok mo
TeMe «DJIEKTPOXUMUYECKUE
peaxIum»

40. KonTpoJbHasi padora
Ne3 mo teme
«Teoperuyeckne OCHOBBI
XUMHUN»

["asibBaHMYECKUI 371€MEHT. DIEKTPOIBI.
Anon.Karon. AKKyMyasTOp. TOIIJIUBHBIN
3JEMEHT.DJIEKTPOXUMHSL.

Psin craniapTHBIX AJIEKTPOIHBIX
noteHuuanoB. CTaHAapTHBIE YCIOBUSI.
CranaapTHbII BOJIOPOIHBIN 3JIEKTPOI.
Koppo3zus. Xumnuueckas Koppo3usi,
AJIEKTpOXHUMHUYecKasi Kopposus. CriocoObl
3aILUTBHI.

DIIEeKTPOIHN3

YMeTh 00BSICHUTD NPUHIMI PAOOThI FAIbBAHUYECKOTO
JJIEMEHTA.

3HaTh, KaK YCTPOEH CTaHAAPTHBIM BOJOPOIHBINA AJIEKTPO/I.
YMeTh N0Ib30BaThCS PAIOM CTaHAAPTHBIX BOJIOPOIHBIX
MOTEHIIUAJIOB.

3HaTh OTVINYMUS XUMUYYECKON KOPPO3UH OT
ANEKTPOXUMUYECKOI.3HATH CIIOCOOBI 3aIIUTHl MET.U3EIUN OT
KOPPO3HUH.

3HaTh, KaKKe MPOLIECCHI MPOUCXOIAT Ha KAaTOJIE U aHOJIE TIPH
AJIEKTPOJIU3€E PACILUIaBOB U PACTBOPOB COJIEH.

YMeTh COCTaBIATh CyMMapHbIE YPaBHEHHS peakluii
ANEKTPOJIN3A.

2.HEOPTAHHYECKASA XUMMUA (22 yaca)

2.1. Memannwt (12 uacos)

41.00m1as xapakTepucTHKa
METaIoB

42. O630p METATNIECKUX
AJIEMEHTOB A-rpynn

43. O6muuit 0630p
METAJUINYECKHUX DJIeMEHTOB b-
rpynn

44, Menb

45. Iunk

Mertamnsl. Ilonoxxenue meramios B [1C
DNEKTPOXUMHUYECKUH Psii HallpsLDKEHUH
METAJLJIOB.

Meramnsl A-rpynn
Cmnagsl.JIerupytromiue no6asku. YepHoie
MeTaJbl.. [ [BeTHBIE METaIUIBI.
Yyryn.Cransb.

Oxkcunpl.I ' napokcuasl.

YMeTh 1aBaTh XapaKTePUCTUKY XUMUYECKUX 3JIEMEHTOB —
METaJUIOB (S-, P-,d- 2IEMEHTORB) IO MMOJIOKEHHUIO B IEPHO/IN-
YECKOM CUCTEME U CTPOECHUIO aTOMOB.

3HaTh CTPOEHUE, CBOMCTBA, CIIOCOOBI MOJIYYEHUS U
MIPUMEHEHHUE MPOCTHIX BEIIECTB METAILIOB.

VYMeTh ToKa3hIBaTh XUMHYECKHE CBOMCTBA METAIIIOB,
3alUChIBaTh YPABHEHUSI PEAKIIUN B MOJIEKYJISIPHOM U
OKHCITUTEIHHO-BOCCTAHOBUTEILHOM BHUJIE.

YMeTh XxapakTepu3oBaTh XMMUYECKHE CBOWCTBA MeTAIIOB |A-
IlA rpynn 1 aaroMUHUS, COCTABIATh COOTBETCTBYIOIIHE
YPaBHEHUS PEAKIM

YMeTh XxapakTepu30BaTh XUMUYECKHE CBOMCTBA METAIIIOB b-
TPYII , COCTABJISATH COOTBETCTBYIOIME YPABHEHUS PEAKIU

23




46. TutaH U Xpom
47. XKene3o, HUKEND, IIJIATHHA
48. CruiaBbl METAIIOB

49-50. Oxcuapl ¥ THAPOKCUIBI
METAJI0B

51. IlpakTuyeckasi padbora
Ne2 Pemienue
HKCIEPUMEHTAIBHBIX 3334 110
Teme «MeTab»

52. O6o0maroMi ypokK 1o
TeMe: «MeTauib»

YMeTh COCTaBJIATh YPaBHEHUS PEAKIIUNA, XapaKTEPHU3YIOITUX
CBOMCTBA MeIH

YMeTh COCTaBIIATh YPABHEHUS PEAKIINil, XapaKTEPU3YIOIIUX
CBOMCTBA IIMHKA

YMeTh COCTaBIATh YPABHEHUS PEAKLUNA, XapaKTEPU3YIOLIUX
CBOICTBA TUTAHA U XpPOMA

YMeTh COCTaBIIATh YPABHEHUS PEAKIINi, XapaKTEPU3YIOIIUX
CBOICTBA JKeje3a

YMeTh MMpCACKa3aTb CBOICTBa CIljiaBa, 3Has €ro COCTaB

3HaTh BaKHEUIITNE CTETICHU OKUCIICHUSI MEIH, JKeJie3a, XpoMa B
WX COCIMHECHMSX (OKCHIaX, THAPOKCHIAX, KHCI0TaxX

YMeTh pacnio3HaBaTh KAaTUOHBI COJIEH C TTOMOIIBIO
Ka4eCTBEHHBIX PEAKIUN.

YMeTh pemarth 3a/1a4i Ha pacyeThl 0 XUMUYECKHUM
ypaBHEHUSIM, CBSI3aHHBIC C MACCOBOM J0JICH BBIXOJIA MPOIYKTA
pEaKIu OT TEOPETUUCCKHA BO3MOXKHOTO_IIOBTOPUTH, YIIIyOUTh
1 00001 TH MaTepual mo TeMam «MeTauib»

I1oATrOTOBUTECS K KOHTPOJIBHOMN paboTe

BbIABUTE ypOBEHB MTOIYYEHHBIX 3HAHUH y4JaIIUXcs 110
IIPOMICHHOU TEME

2.2. Hememannwt (10 uacos)
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53. O630p HEMETAIIIIOB

54. CBoiicTBa M MPUMECHEHHE
BOKHENIIMX HEMETAJLJIOB

55. O6mas xapakTepucTuKa
OKCHJIOB HEMETAJLIOB U
KHCIIOPOJIOCOAEPIKALINX
KUCIIOT

56. OxuciaurensHbIe CBOMCTBA
A30THOM U CEpPHOM KHUCIIOT

57. BogopoaHsie coeIMHEHUS
HEMETaJlJIOB

58-59. I'eneTnueckas cBsI3b
HEOPTaHWYECKUX H
OpPTaHUYECKUX BEIIECTB

60.ITpakTHyeckas padora
Ne3. Pemenne
IKCIEPUMEHTATbHBIX 32/1a4
1no teMe «HeMeTaLib»

61. O6o0maromuit ypok
« HemeTtayuie»

62. KonTpoabHasi padora Ne
5 mo Teme «HemMeTaLJIbI»

HewmeTamis! u ux (1)I/ISI/ILIGCKI/IG CBOMCTBA. Ymern JaBaThb XapaKTCPUCTHUKY XUM. 3JIECMCHTOB HEMETAIIIOB

CrpoeHrie aTOMOB HEMETAILIOB. 110 MOJIOKCHHIO B IIEPUOJINYECKON CUCTEME U CTPOCHUIO
Knaccugukarus HeopraHn4eckux aTOMOB

coeMHEHUN. XMMUYECKHE CBOMCTBA 3HaTh CBOMCTBA U IPUMEHEHHNE BAKHENIIINX HEMETAIUIOB
OCHOBHBIX KJIACCOB XMMHUYECKHUX 3HATh CBOMCTBA U IPUMEHEHHUE BAKHEHIINX HEMETAINIOB
COCIMHEHUM. 3HaTh KJIacCU(PUKALUIO OKCUJIOB, UX COCTaB, CTPOEHHUE,
OKHCIUTENBHO — BOCCTAHOBUTEIIBHBIC CBOICTBA, IPUMECHEHHE.

CBOMCTBA HEMETAIUIOB ( HA IpUMeEpe YMeTb coCcTaBIATh (OPMYIIBI OKCHUIOB XUM. 3JIEMEHTOB —
BOJIOPO/1a, KMCIIOPO/a, Cephl) HeMeTaiioB [—IV neprnonos nepuoanueckoi CUCTEMBI,

OTIPEICIATh B HUX THI CBSI3H, TUIl KPUCTAJUTMIECKON PEIIETKH,
MpeACKa3aTh UCXOA U3 ITOTO (PU3HYECKUE M XUMHUCCKHUE
CBOMCTBA OKCHJIOB.

YMeTb 3anuchIBaTh YPABHEHUS PEAKLUHI, JOKA3bIBAIOIINE XUM.
CBOMCTBA OKCHJIOB HEMETAJUIOB B MOJIEKYJISIPHOM, HIOHHOM U
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM BHJIC.

3HaTh 00 U3MEHCHHUM CBOMCTB OKCHIOB HEMETAIIOB 110
MepHoJaM U TPyMIaM, YMETh OOBSICHATh MPUUMUHBI THX
N3MEHEHHUH

YMeTh COCTaBIATh YpPaBHEHUS PEAKIIUNA, XapaKTEPUIYIOIITNX
OKHCIIUTENbHBIE CBOMCTBA a30THOW U CEPHOU KUCIIOT

3HaTh 00J1aCTh MPUMEHEHUS KUCIIOT

YMeTh cOCTaBIATh POPMYIIBI TETYUHX BOJAOPOIHBIX
COCIMHEHHUI HEMETAJJIOB HA OCHOBE CTPOCHHS UX aTOMOB U
3JEKTPOOTPULATENBHOCTH, OIIPEIETATh TUIT CBS3U, BU
KPUCTAJUTMYECKOMN pemETKH, OMUCHIBATh (PU3UYECKUE U
XUMHUYECKHUE CBOMCTBA, 3alIUCHIBATh YPABHEHUS XUM. PEAKIIHI.
YMeTh T0Ka3bIBaTh B3aMMOCBSI3b HEOPTAHUUECKUX U
OpPraHUYECKUX COCIMHEHHM, COCTABISATh YPAaBHEHUS
XUMHYECKUX PEaAKIUn

YMeTh pacrio3HaBaTh BEIIECTBA C MOMOIIbI0 KAUECTBEHHBIX
peaKuuii Ha aHUOHBI

3.XUMUSA u KKU3HD (6 1)
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63. Xumusg B
MPOMBIIIIJICHHOCTH.
[TpUHIMITBI TIPOMBIILICHHOTO
MIPOU3BOJICTBA

64. XUMUKO-TEXHOJIOTUYECKUE

IIPUHLIUIBI IPOMBIIIIIEHHOTO
MOJTy4YECHUS
MetaiuioB.[IpousBoacTso

qyTyHa.
65. [Ipon3BoACTBO CTATN
66. Xumus B ObITY

67.XuMnueckas
MIPOMBIIIJIEHHOCT U
OKpY’KaroIas cpeia

68. UToropasi KOHTPOJIbHAA
padota Ne6

Xumuueckas

IIPOMBIIUIEHHOCTb. XMMUYECKast
TEXHOJIOTHSI.

UYepuas metaiyprus.JlomeHHas

neyb. AriomMepanus

Kucnoponusiii kouBeprep. besorxoaHoe
IIPOU3BOJCTBO.

Oxonorudeckuii MonutopuHr.IlpenensHo
JOIYCTUMBbIE KOHLICHTpALU1

I{enouku npeBparieHui.

['eneTnyeckas CBs3b MEXAY KlaccaMu
COCIMHECHU.

YMeTh 00BSICHUTH HayuHble IPUHIUIIBI IPOU3BOJICTBA HA
MpUMepe MPOU3BOJICTBA CEPHOM KUCIIOTHI.

3HaTh, KaKle MPUHIUITBI XUMUYECKOTO MPOU3BO/ICTBA
KCIIONB3YIOTCA MPU MOJIYYCHUH YyT'yHA.

YmeTh coctaBiaTh Y XP, npoTekaronux npu nojJy4eHun
YyyTryHa.

YMmeTh cocTaBiath Y XP, npoTeKkarmux npu nojJy4eHud CTaju.
3Hath npaBuiIa 0€30MacHON paboTHI CO CpeACTBaMU OBITOBOM
XUMHH

YMeTb 0OBSICHATh MPUUMHBI XUMUYECKOTO 3arpsi3HEHUS
BO3/lyXa, BOJJOEMOB U TIOYB

YMeThb pemaTh 3KCIIepUMEHTAIbHBIC 3aaUH:

a) Ha ompezeNieHUe C MOMOIIBI0 XapaKTePHBIX peakuuii 2-3
MPEIJIOKEHHBIX HEOPTaHUYECKUX MUJTH OPTaHMYECKUX BEIICCTB;
0) MPOBECTHU PEaAKIINH, OJI-TBEP>KIAIOIINE KaueCTBEHHBIH
COCTaB HEOPTaHUYECKUX WIIM OPTAHMYECKUX BEIIECTB;

B) UCHBITATh PACTBOPHI 3X COJIeH WHANKATOPOM U OOBSICHUTH
HaOJII01acMEBIC SIBJICHUS,

T) MOJYyYUTh aM(POTEPHBIN THUIPOKCHI U POBECTH PEAKIINH,
MOATBEPKIAIOIIHNE €T0 XUMUUYECKHE CBOMCTBA;

1) TIOJYYUTh 3aIaHHOE OPTaHUYECKOE BEIIECTBO;

€) OCYIIECTBUTH MPAKTUYECKUE MPEBPAILICHUs] HEOPTAaHUUECKUX
WJTU OPTaHUYECKUX BEIIECTB MO CXeMe, IIPoJieaTh
COOTBETCTBYIOIINE XU-MUYECKHE PEAKIINH.

YMeTh fienaTh BBIBOJIBI, IOJIOMpaTh PEaKTUBEI M 000pYIOBaHHE,
MIPaBWJIBHO MPOBOJIUTH OIBITHI, COOJIIOIask IPaBUIIA TIO TEXHHUKE
0€30MMacHOCTH

Htoro: 68 yacoB, KOHTPOJIBHBIX pabOT-6, MPaKTHUECKUX padOT-7.
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