MYHHIHNA/IBHOE 001e06pasoBaTeNbHOe ABTOHOMHOE YU EsK/IEHHe
cpeaHssi odbmeodpazoBaTeapHas mKxomaa Nell ropoaa Cpob6oanoro

PACCMOTPEHO COI''TACOBAHO YTBEPXIAIO
Ha 3aceganun MO nemaroros 3aMECTHTEIIb JUPEKTOPA I10 aupexktop MOAY COII Nol 1
(pu3HKo-MaTeMaTHUECKHY H YBP MOAY COII Nel 1 L.6GBOOOIHOTO
NIPAaKTHKO-OPHEHTHPOBAHHBIX r.CBo60IHOTO ‘%l C. Kupeesa
JIUCITHTLINE Y ‘ I". I1. PepkkoBa 75 2% 2019,
npoTokon Nel' «_ oY Dd 2019 .

o1 29.08.2019 1.

PABOYAS ITIPOTPAMMA
Ha 2019-2020 yue6Hslit rox

o XUMHUHU

Kiacc - 11

CocrasuTens nporpamMmsr:
YIHUTeNb reorpadvu u 6HOIOrHH

I'pebHeBa T. B.

2019/2020 yuebHbrii rox



AHHOTanus K padoueii nporpamme no xumuu (11 kiaace)

HasBanue kypca

XUMUA

CocraBuTenb I'pebueBa Tarbsana BukropoBHa
Knacc 10
KoanduecTtBo uacos 68
B IOJ
KommuectBo dYacoB 2

B HEACITIO

[enu kypca

- OCBOCHME 3HAHHUM O XMMHMYECKOM COCTaBIIOIIEH €CTECTBEHHOHAYyYHOU
KapTUHBI MUpa, BaOXHEHIITNX XUMHUYIECKUX HOHSITI/II\/'I, 3aKOHAaX U TCOPUAX;

- OBJIaJleHMe YMEHMSIMH IPHUMEHSTH IOJIyY€HHbIE 3HAHUS IJI1 OOBACHEHUS
pa3HoOOpa3HbIX XMMUYECKUX SIBJICHUNW U CBOICTB BEIIECTB, OLIEHKH POJIU
XUMHM B DPa3BUTUM COBPEMEHHBIX TEXHOJOTUH M MOJYyYEHHUH HOBBIX
MaTepHUaJIOB;

- pa3BHTHe [103HABATEIbHBIX HHTEPECOB 1 MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEMH

B IIPOLECCE CAMOCTOSITEJILBHOTO TPHOOPETEHUS XUMHUYECKMX 3HaHUM ¢
UCIOJIb30BAHUEM PA3JIMYHbIX MCTOYHUKOB HH(QOpMAIMM, B TOM YHUCIE
KOMIIBIOTEPHBIX;

- BOCNHMTaHUE YOCKIECHHOCTH B TIO3UTHBHOM pOJIM XUMHUU B IKU3HHU
COBPEMEHHOTO  OOmIeCTBA, HEOOXOAUMOCTH  XHUMHUYECKA  T'PaMOTHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U K OKpYXKarouleil cpeze;

- NpUMeHEeHHE TMOJYyYeHHbIX 3HAHMHA M YyMeHHil i1 0e30macHOro
HCIIOJIb30BaHWs BCHICCTB W MATCpUaJIOB B 6BITy, CETbCKOM XO3SHCTBE M Ha
IMPOU3BOJACTBC, PCIICHHUA IIPAKTUYCCKUX 3aJad B HOBCC}IHCBHOI\/’I JKHU3HU,
NPEAYNpPEeKACHUS SABJICHUNA, HAHOCSIUIMX Bped 3J0pOBBI0 4YEJIOBEKAa U
OKpYKarollel cpere.

ABTOp yueOHMKA

Xumusi. OcHoBbl o0mieit xumuun. 11 xmace/ I'.E. Pymsutuc, ®@.I'.denpaman —
14-e uznanne — M.:TlpocBemenne 2017

Crpykrypa Kypca

I'nasa 1. Baxxueime XuMn4eCcKrue NOHITHUSA 1 3aKOHBI

I'maBa 2. Ctpoenue BemiecTa

I'maBa 3. XuMuueckue peakuuu

I'maBa 4. pacTBOpBHI

I'maBa 5. DnekTpoXuMudecKkue peakuuu




I'maBa 6. MeTtajuisl

I'nasa 7. Hemeraimnbl

I'naBa 8. XuMus u »Ku3Hb

I'naBa 9. [IpakTukym

TpeboBanus K
pe3yibTataM OCBOCHUS
AUCIHUITIINHBI

3namov/nonumame:

- GaiCHenWue XumMuueckue NOHAMUA: BEUIECTBO, XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEJIbHbIE aTOMHAasi U MOJIEKYJsIpHasi Macchl,
WOH, aJUIOTPONMS, M30TONbI, XUMUYECKAsI CBS3b, AIEKTPOOTPHUIATEIBHOCTD,
BAJICHTHOCTh, CTETIEHb OKUCIIEHHUS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBII 00beM,
BELIECTBA MOJIEKYJISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS, pPacTBOPHI,
AIIEKTPOJIUT U HEAIEKTPOJIUT, JEKTPOIUTHUECKAs JUCCOLUALINS, OKUCIUTENb U
BOCCTAaHOBUTEJb, OKUCIEHHE U BOCCTAHOBJICHUE, TEIJIOBOU IPQPEKT peakluu,
CKOPOCTh ~XMMMYECKOM pEaKIMH, KaTajlu3, XHUMHYECKOE€ paBHOBECHE,
YTIEPOHBIN CKeNeT, PyHKIMOHANIbHAS IPYIIa, U30MEPHsl, TOMOJIOTHS;

- OCHOG6HbIE 3aKOHbl XUMUU: COXPAHECHHS MACChl BEIIECTB, IOCTOSHCTBA
COCTaBa, NEPUOANYECKHUIN 3aKOH;

- OCHOG6HbIE meopuu Xumuu: XUMHYCCKOM CBs3U, SHGKTpOHI/ITI/I‘IeCKOfI
aucconuanuu, CTpOCHUS OPraHun4CeCKux COC}II/IHCHI/II\/'I;

- BadiCHellwlue 6euwiecmea U Mamepuaipl: OCHOBHBIE METAJIBI U
CIUIaBbI; CEpHAasi, COJIsTHAs, a30THAas M YKCYCHas KHUCJIOTHI; MIEJI0YH, aMMHAK,
MUHEpaJIbHbIE YAOOPEHHS, METaH, ITHJICH, alleTWICH, OCH30JI, 3TAHOJ, XKHUPBI,
MbLJIa, TJIFOKO3a, caxapo3a, Kpaxmall, KJeT4yaTka, OEJKH, WCKYCCTBEHHBIC W
CUHTETUYECKUE BOJIOKHA, KAYIyKH, TJIACTMACCHI;

ymembs:

- Ha3vléamb W3YyYCHHBIC BEHIECTBA 10 «TPUBHAIBHON» WIH
MEKYHAPOJHOM HOMEHKIIATYPE;

- onpedenamp. BAICHTHOCTb W CTEIIEHb OKHCIEHUS XUMHUYECKHUX
AJIEMEHTOB, TUIl XMMHUYECKON CBSA3M B COCAUHEHHMSX, 3apsa] HMOHA, XapakTep
cpedabl B BOAHBIX PACTBOPAX HEOPraHWYECKUX COCIUHEHUW, OKHCIHUTENb H
BOCCTAHOBUTEIb, IPHUHAUICKHOCTh BEIIECTB K  PAa3IMYHBIM  KJlaccam
OPraHNYeCKUX COCIMHEHUN;

- Xapakmepu308amy: JIEMEHTHI MaJbIX NIEPUOIOB 0 UX MOJIOKEHUIO B
nepuoguueckoit cucteme J[.M. MenzaeneeBa; oOuime XuMUYEeCKHE CBONCTBA
METaJlJIOB, HEMETAJUIOB, OCHOBHBIX KJIAaCCOB HEOPraHMYECKUX M OPraHUYECKUX
COCI[PIHGHHI;’I; CTPOCHUEC U XUMHYCCKUC CBOIiCTBa HN3YUCHHBIX OPraHU4YC€CKHUX
COCAUHCHUM;

- 00bACHAmMb. 3aBUCHMOCTb CBOMCTB BEIIECTB OT HX COCTaBa H
CTPOCHHS;  TPHUPOAY  XUMHUYECKOW  CBSI3M  (MOHHOW,  KOBAJIEHTHOM,
METAJUTMYECKO ), 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIIMU U TIOJIOKEHUS
XUMHUYECKOTO PABHOBECHS OT Pa3INYHBIX (DaKTOPOB:

- BbLINOJHAMb XUMUYCCKUMN OKCIICPUMCHT II10 pPaCIIO3HABAHUWIO




BaXKHEHUTITIX HCOPraHMYCCKUX U OPraHUYCCKUX BCIUICCTB,

- np0o6oOump CaMOCTOSITENIbHBIM MOMCK XUMHUYECKOW MH(pOpManuu C
HCIOJIb30BAHUEM PA3JIMYHbIX MCTOYHUKOB (HAy4HO-TNIONMYJISPHBIX W3AaHUM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB IHTepHeTa); HCIOJIB30BAThH
KOMIIBIOTEPHBIE TEXHOJIOTMM JUIsl 00palOTKM M Mepelayd XUMUYECKOU
uH(pOpMaLIUY U €€ NMPEACTABICHUS B Pa3INYHBIX (popmax;

UCNO1b3068aMb NPUOOPEMEeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOI
0eAMEnbHOCIU U NOGCEOHEBHOU JHCUZHU ON1A:

- 00BSCHEHUS XMMHUYECKUX SIBICHUMN, IPOUCXOAAIIUX B MIPUPOJIE, OBITY
Y Ha IPOU3BOJICTBE;

- ONpCACICHUA BOSMOXHOCTH NPOTCKAHUSA XUMHUUYCCKUX HpeBpaHICHI/Iﬁ B
PA3JIMYHBIX YCIIOBHUAX U OLICHKH HUX HOCJ'IGI[CTBPIﬁ;

- 3KOJIOTHYECKH I'PaMOTHOTO MOBEACHUSI B OKpYXKarolleil cpee;

- OLICHKH BJIMSIHHUSI XUMHYECKOTO 3arpsi3HEHUsI OKPYKArOLIEH Cpenbl Ha
OpraHU3M 4Y€eJIOBEKA U IPYrUe )KUBbIE OPraHU3MBI;

- 0e30macHOro oOpamieHrs ¢ TOPIOYUMH M TOKCHYHBIMU BEIIECTBAMH,
1abopaTopHBIM 000PYI0BaHUEM;

- NPUTOTOBJIEHUSI PACTBOPOB 3aJaHHOW KOHIEHTpAaUuu B ObITY U Ha
IIPOU3BO/ICTBE;

- KPUTHMYECKOW OIEHKU JIOCTOBEPHOCTH XUMHUYECKONH HHOpMaIUH,
ITOCTYIAOIIEN U3 Pa3HbIX HCTOYHUKOB.

OcHoBHBIE
o0pa3oBaTeyIbHbIC
TECXHOJIOTUHN

UccnenoBaTenbCkuii METOJ, METOJ CO3JaHUSI MPOOJIEMHOW CHUTYaIluH,
JTMCKYCCHH, WIPa, METOJ «MO3TOBOTO IITYypMa», KOJICKTHUBHO-TBOPUYECKUE
nema  (KTM), wundpopmanmonno-kommbiorepusie  TexHosorun  (MKT),
310pOBhECOEPETAIONINE TEXHOJIOTHH U JIP

@opMBI KOHTPOJIA

Habmronenue, CUCTeMaTHU3allus, camopeduiekcus, camMOaHajus,
B3aMMOKOHTPOJIb, HpOMe)KYTOqHBIﬁ KOHTPOJIb IO pas3aciiaM, 10 YCTBEPTAM,
ro/ioBoi. O1IEeHOYHBIE JIUCTHI, TBOPUECKUE 3aJIaHUS IS TPYIIIL.

[IpakTueckue paboOThI, JaOOpaTOpPHBIE, CAMOCTOSATENIbHbBIE, TECTUPOBAHUE,
ydacTue B KOHKypCax, OJMMINaIax.




IlosicHuTeAILHAS 3aMUCKA

CraTtyc nporpamMmmsl

Pabouas mporpamma no xumuu B 11 kiacce cocraBiieHa Ha ocHoBe I[IpumepHoit

IporpaMMbl ~ cpeiHero obmero oOpa3oBaHuss 10 XuMUU (0a30BbI  ypoBeHb). (Xumwus.
EcrectBo3nanue. Copnepxanue oOpa3zoBaHusi: COOpPHHUK HOPMATHUBHO-IIPABOBBIX JOKYMEHTOB H
MeTOou4YecKux MmaTepuanioB. — M.:Benrtana-I'pad, 2007.—-192 c. — CoBpeMeHHOE 00pa3oBaHUE.
PaGouas mporpaMMa opueHTHpOBaHa Ha UCIIOJIb30BAHUE YHeOHUKA:

Pymutuc I''E Xumus: xumus: yuebnuk mis 11 k. obmeoOpa3oBaTenbHbiX yupexaenuit/ [.E
Pymutuc, @.I' ®enpaman.- 14-e uzn., ucnp. - M.: [Ipocsemenue, 2015.-192c.

HcxoanbiMu JOKYMeHTaMU Ul COCTaBIIEHUS IpUMepa padoueil NporpaMMbl SIBUIIUCH:!

[Ipukaz MunoOpazoBanuss Poccun ot 05.03.2004 r. Ne 1089 «OO6 yrBepxaeHUU
¢beneparbHOr0 KOMIOHEHTa TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTaHAAPTOB HAYaILHOTO
00111er0, OCHOBHOTO OOIIETro, U CPEAHETO (ITOTHOT0) 001IeT0 00pa30BaAHUS)

[Tucemo Muno6pazoBanus Poccuum ot 20.02.2004 1. Ne 03-51-10/14-03 «O BBenenun
(benepaabHOrO0 KOMITOHEHTA rOCY/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB HAYAIHHOTO
00111eT0, OCHOBHOTO OOIIEro U CPEAHETO (TMOJTHOTO) 00IIero 0O0pa3oBaHUs

[Ipukaz MunoOpazoBanuss Poccun ot 09.03.2004 r. Ne 1312 «O06 yrBepx aeHUU
¢denepanbHOro 0a3MCHOrOo y4eOHOTO IJaHAa M MPUMEPHBIX Y4E€OHBIX IUIAHOB JUIS
0011e00pa3oBaTENbHBIX yupexkaeHui PO, peaausyonmx nporpaMmsl 00IIero 00pa3oBaHUs»
denepanbHbIi KOMIIOHEHT TOCYAApCTBEHHOTO  CTaHaapra oOmero  oOpa3oBaHWs,
YTBEPKACHHbIN prkazoM Munob6pazoBanus PO Ne 1089 ot 09.03.2004;

[IpumepHble mporpaMMbl MO y4eOHbIM mpeameraMm (enepaibHOro 0a3MCHOTO y4eOHOTrO
mnaHa [IpumepHas mporpamMma OCHOBHOTO 0OIIero ooOpazoBaHusi MO XUMHUU (0a30BBII
ypoBeHs). (Xumusi. EctectBo3nanue. Conepskanne oOpazoBanus: COOpHUK HOPMAaTHUBHO-
MIPaBOBBIX IOKYMEHTOB U METOJIMYECKUX MaTepuaiioB. — M.: Benrana-I'pag, 2007. — 192 c. —
(CoBpemenHoe oOpazoBaHHeE).

®denepanbHblii  0a3WCHBIM  y4eOHBIM TUIAH U OCHOBHOTO 00mIero oOpa3oBaHWs,
YTBEPKIACHHBIN puKkazoM Munoo6pazoBanus PO Ne 1312 ot 05.03. 2004;

Vueonsiii mman MOAY COII Nell r.CBo6oanoro Ha 2019-2020 y4ueOHBINM TO.

YuyeOHO-MeTOAUYECKUI KOMILIEKT

ona yuumens:

I.

Paboyas mporpamma opueHTHpOBaHA HA YICOHHK:

Pymutuc I'.E., ®enpiman @.I'. Xumus. OcHoBbl o0miet xumuu. 11 kmacc. Mocksa,
[Ipocsemenue, 2014 r.

Pamenkuit A.M. Jlumaktudeckuit marepuan mo xumum 10-11: mocoOume st yuurens/
A.M.Panenxuii. — M.: [Ipocsemenue, 2014.

[IpumepHas nporpamma cpenHero (IoJiHoro) oOmiero oOpa3oBaHMsl MO XUMUU (Oa30BBIN
ypoBeHb). XUMHs: COOPHUK MAaTe€pHaOB MO peanu3aluu (eaepaabHOT0 KOMIIOHEHTa
roCyJapCTBEHHOTO  CTaHgapTra oOmero oOpa3oBaHus B  00me00pa3oBaTEIbHBIX
yupexaeHusx /aBt. — coct. E.M.KonyceBa, B.E.Mopo3os. — Bonrorpaa: Yaurens, 2016. —
72 c.

I"apa H.H. [Iporpammsbl 061ieo6pa3zoBaTenbHbIX yupexaeHuil. Xumus.- M.: IIpocsenienue,
2016. -56¢.)

MecTto yuedHOro mpeaMeTa B y4eGHOM IJIaHE.



EcrecTBeHHOHay4HOE 00pa3oBaHME€ — OJMH M3 KOMIIOHEHTOB IOATOTOBKU IOAPACTAIOLIETO
ITIOKOJIEHUS K CaMOCTOSTENIBHOM KM3HU. Hapsiny ¢ ryMaHMTapHBIM, COLMAIbHO-DKOHOMUYECKUM U
TEXHOJIOTUYECKMM KOMIIOHEHTaMHM O00pa30BaHMs OHO 00ecle4YMBaeT BCECTOPOHHEE pa3BUTHE
JUYHOCTH peOeHKa 3a BpeMsl ero 00y4eHUsI U BOCIIUTAHUS B ILIKOJIE.

B cucreme ectrecTBeHHOHAay4yHOr0 00Opa3oBaHUS XUMHS KaK y4yeOHBIH MpPEeaMET 3aHMMAaeT BaXKHOE
MECTO B ITO3HAHUU 3aKOHOB MPUPOJIbl, B MAaTepUaIbHON KU3HU 00IECTBA, B PELICHUH TJI00aTbHBIX
npoOieM dyeloBedecTBa, B (OPMUPOBAHWM HAYyYHOW KapTUHBI MHpa, a TaKKe B BOCHUTaHHUU
9KOJIOTHYECKOU KYJIbTYpPHI JIFOACH.

[Iporpamma mnpeamnonaraeT Ha W3ydeHHE MaTepuana 68 4acoB B roj, 2 yaca B HeJeno (u3
pacdeta 34 y4eOHBIX HEEINb) MO Mporpamme (M3 HUX: 7S MPOBEACHUSI KOHTPOJBHBIX paboT - 5
4acoB, IPAKTUYECKHUX paboT - 8 4acos.

W3ydyeHue xumuM B cTapuieil 1mkosje Ha 0a30BOM YPOBHE HAIpPaBJIEHO Ha JOCTHKEHUE
CHEAYIOUIUX LeJIei:

e OCBOCHHE 3HAHMH O XMMHUYECKON COCTABIIAIOLIEH €CTECTBEHHOHAYYHOW KAPTHHBI MHUDA,
BAKHEHIINX XUMUYECKUX MOHATHH, 3aKOHAX U TEOPUSX;

e oOBJaJeHHe YMEHUSIMH IIPUMEHSTH MOJTY4YE€HHbIE 3HAHUS U1 OOBACHEHUS Pa3HOOOpPa3HbIX
XMUMHMUYECKUX SIBJIEHUN M CBOMCTB BEILECTB, OLEHKU POJIM XUMHUH B PA3BUTHHU COBPEMEHHBIX
TEXHOJIOTUH U MOJIyY€HUU HOBBIX MaTEpUAIIOB;

e pa3BHTHe I03HABATEIbHBIX MHTEPECOB M HHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIBHOTO TNPUOOPETEHUs] XMMHUYECKUX 3HAHUM C HCIOJIb30BAaHUEM pPa3IMYHBIX
HCTOYHUKOB MH(OpPMaLIMHU, B TOM YHCII€ KOMIIbIOTEPHBIX;

e BOCHHMTAaHMe YOESKJIECHHOCTU B O3UTHUBHOM POJIM XMMUU B )KM3HU COBPEMEHHOI'O 00IIECTBA,
HEOOXOJIMMOCTH XMUMHUYECKM TIpPaMOTHOTO OTHOUIEHHSI K CBOEMY 3J0pOBBIO U K
OKpYKarollen cpere;

¢ MNpUMeHEeHHe MOJYyYeHHbIX 3HAHUI M YMEeHUil Ui 6€30M1acCHOTO HCIOJIb30BAHUS BEIIECTB
U MarepuajioB B OBbITY, CEIbCKOM XO3SMCTBE M Ha MPOU3BOJICTBE, PELLIECHUS MPAKTUYECKUX
3a/lad B IOBCEIHEBHOM JXU3HHU, MPEAYNPEKACHUS SBJICHUN, HAHOCSILUX Bpei 3JI0POBBIO
YEJI0BEKA U OKPYXKAIOIIEH cpefe.

JlaHHasi mporpaMMa npeaycMaTpuBaeT GOpMUpPOBAHUE Yy yJalluxcs 0O0lIeyd4eOHbIX YMEHUM
Y HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB AESITEILHOCTU U KIIOYEBBIX KOMIIETCHIINH.

B sToM HampaBiieHuu 3agadyaMu Ul y4eOHOIO MpeAMEeTa «XUMHUsD B CTaplIel IIKoje Ha
0a30BOM yPOBHE SIBJISIIOTCS:

YMEHHE CaMOCTOSITEJIbHO U MOTHUBHUPOBAaHHO OpPraHU30BBIBAaTh CBOIO II03HABATEIIbHYIO
JEeSITeIbHOCTD (OT MMOCTAHOBKHU LIEJH JI0 MOJIYYEHHUS U OLICHKU Pe3y/bTarta);

OTpEJIeNIEHNE CYIIHOCTHBIX XapaKTEpPUCTUK H3Y4aeMOro OOBEKTa; YMEHHE pPa3BEPHYTO
000CHOBBIBATh CYX/ICHUS, JaBaTh ONPEAEICHHUs, IPUBOIUTh JOKA3aTeIbCTBA;

OLICHUBAHHE U KOPPEKTHUPOBKA CBOErO IMOBEIEHUS B OKPY)KAIOIIEW Cpelie; BBINOJIHEHHUE B
MIPAKTUYECKON JESITEIbHOCTH U B IOBCEIHEBHOM JKM3HU 3KOJIOTHUYECKUX TPeOOBaHMIA;

UCIOJIb30BAHUE MYJIbTUMEAUWHBIX PECYPCOB U  KOMIBIOTEPHBIX TEXHOJOTHHM  JUIs
0o0paboTKky, mepefaud, cUCTeMaTH3aluu HHQOpPMalLMM, co3JaHHe 0a3 JaHHbBIX, IPE3EHTAIUH
pe3yJAbTaTOB MO3HABATEIILHON U TPAKTHYECKON JEATEIbHOCTH.

B ocHOBYy mnporpaMMbl MOJOXEH MNPUHIMI pa3BuBatouiero oOydenus. Ilporpamma
ONMpaeTcss Ha MaTepuall, H3y4eHHbIM B 8-9 Kiaccax, NOITOMY HEKOTOpPBIE TEMBI Kypca
paccMaTpUBalOTCSl OBTOPHO, HO YK€ Ha 00jiee BBICOKOM TEOPETHYECKOM YpOBHE. Takoil moaxon
IIO3BOJISICT er'IY6J'I$ITB U pasBUBATb IOHATHC O BCIICCTBEC U XUMHUUCCKOM IIPOLCCCE, 3aAKPCILIATH
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MPOMJCHHBIA MaTepuan B aKTUBHOM MaMATH Y4YalllUXCs, @ TaKXKE€ COXPAHSATh MPEEMCTBEHHOCTh B
nporuecce o0ydeHusl.

Benymas ponp B pacKkpblTuM colepkKaHMs Kypca XuMmuu 11 Kiacca npUHAIIEKAT
AJIEKTPOHHOU TEOPHUH, NEPUOJUUECKOMY 3aKOHY U CUCTEME XMMHMUYECKUX 3JIEMEHTOB Kak HauboJee
OOLIMM Hay4YHBIM OCHOBaM XHUMHUHU.

B nanHOM Kkypce cucTeMaTu3upyroTcs, 000OLIAIOTCS U YriyOsSIOTCs 3HAHHUS O paHee
M3YYEHHBIX TEOPUAX U 3aKOHAX XUMUYECKOIN HayKH, XUMHUYECKUX MTPOLIECCaX U MPOU3BOJICTBAX.

[Iporpamma oOecrieurBaeT CO3HATEIbHOE YCBOCHHME yYAIIMMMCS BaKHEHIINX XUMHUYECKUX
3aKOHOB, TEOpUM U TOHATHH; (OPMHpPYET NPEACTABICHUE O POJUM XUMHUU B DPA3BUTHH
pa3sHOOOpa3HbIX OTpaciied IPOU3BOJCTBA; 3HAKOMUT C BEILIECTBAMH, OKPYXKAIOIUMU yesnoBeka. [lpu
3TOM OCHOBHO€ BHUMAaHHUE YAENSAETCS CYUIHOCTH XMMHUYECKUX peakUuid U MeToJaM uX
OCYIIECTBIICHMS], & TAKXKE CIIOCO0aM 3aLUThI OKPYXKAIOIIEH CPEebl.

IIporpamma cocTaBieHa ¢ Y4eTOM BEAyLIEH pOJIM XUMHUYECKOTO SKCIEPUMEHTA.

[IpenycmarpuBaloTcs BCE BHJBI IIKOJBHOTO XMMHUYECKOIO 3KCIIEpUMEHTa — JIEMOHCTpAIUH,
nmabopaTopHbIE OMBITH U IIpakTHUYecKue padoThl. Pabouas nmporpamMma 1o XuMuu peaanu3yercs yepes
dbopMupoBaHHE y ydaluxcs OOIICYYeOHBIX YMEHHH W HAaBBIKOB, YHHBEPCAJIBbHBIX CIIOCOOOB
NEeSITEIbHOCTH M KIIFOYEBBIX KOMIIETEHLUUH 3a CYET MCIIOJIb30BAHUSI TEXHOJIOTUH KOJIJIEKTUBHOTO
oOyueHusl, OMOPHBIX KOHCIIEKTOB, IUJAKTHUYECKUX MATE€pUAIOB, W MPHUMEHEHUS TEXHOJIOTHH
rpaduyeckoro npeacTaBieHus HHGOPMALUY IPU CTPYKTYPUPOBAHUM 3HAHUH.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKHU OBYYAIOLIUXCS HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUSA

B pe3ynbrate n3ydeHuss XuMHH Ha 0a30BOM YPOBHE YUCHHK JIOJDKEH
3namov/nonumame:

- 6adiCHelluue XuMuyecKue NOHAMUA: BeIeCTBO, XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJISIPHAsl MacChl, HOH, aJNIOTPOIHSL, U30TOIbI, XUMUYECKAsl CBS3b,
AJIEKTPOOTPULIATENBHOCTD, BAJIEHTHOCTb, CTENIEHb OKUCIICHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
0o0beM, BELIECTBA MOJIEKYJIIPHOTO U HEMOJEKYJISPHOIO CTPOEHHS, PACTBOPHI, IJIEKTPOJIUT H
HERJIEKTPOJIUT, AIEKTPOJIUTUYECKAS] JUCCOIHAIINS, OKUCIUTENIb U BOCCTAHOBUTEb, OKHCIEHUE U
BOCCTaHOBJIEHUE, TEIUIOBOW 3((eKT peakuuu, CKOPOCTb XUMHUYECKOW peakluu, KaTaius,
XUMHUYECKOE PaBHOBECHE, YITIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS IPYIINa, H30MEPHSsl, TOMOJIOTHS;

- OCHOGHble 3AKOHbl XUMUW: COXPAaHEHHMS MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
MEPUOIUYECKUI 3aKOH;

- OCHOGHble meopuu XumMuu. XUMUYECKOM CBSI3H, DJIEKTPOJMTHYECKOM TUCCOLMALMH,
CTPOEHUS OPraHUYECKUX COECANHEHHUI;

- 6aJCHelluue euyecmea U Mamepuasl: OCHOBHbIC METAJLIBI U CIUIABHI; CEpHAsi, COJISTHAS,
a30THAasE M YKCYCHasi KHCJIOTBHI; WICJIOYH, aMMHUAK, MHUHEpaJbHbIE yT0OpEHHUs, METaH, STUJIEH,
aneTusieH, OEH30JI, 3TaHOJ, >KUPBL, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmay, KiIeTdaTka, OesKw,
HMCKYCCTBEHHBIC 1 CHHTETHYECKHE BOJIOKHA, KAydyKH, TIJIACTMACCHI;



ymembs:

- Ha3bleamb W3YUYCHHBIC BEIIECTBA [0 «TPUBHAIBHOW» WM  MEXKIYHAPOIHOM
HOMEHKJIaTypE;

- onpedenamp: BAJICHTHOCTh W CTEIECHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB, THII
XUMHUYECKOM CBSI3M B COCIMHEHUAX, 3apsiJi HOHA, XapakTep Cpeapl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCAMHEHHI, OKHCIWTEIb W BOCCTAHOBHUTENb, MNPUHAJIEKHOCTh BEIIECTB K
Pa3IMYHBIM KJIaCCaM OPraHUYECKUX COCIMHEHUI;

- Xapakmepu3zoeamsp: SJIEMEHTHl MaJbIX MEPHOJOB MO HX IMOJOXKEHUIO B MEPHOINYECKON
cucreme /.M. MenneneeBa; oOmmue XHMHUYSCKHE CBOMCTBA METAJUIOB, HEMETAUIOB, OCHOBHBIX
KJIaCCOB HCOPraHUYCCKHUX H OPraHUYCCKUX COC}IHHCHHﬁ; CTPOCHHUE U XHUMHYCCKHUC CBOMCTBA
HU3YUYCHHBIX OPraHNUYCCKUX COGI[I/IHGHI/Iﬁg

- 00bACHAmMb: 3aBUCUMOCTb CBOWCTB BEUIECTB OT HX COCTaBa WU CTPOECHUS; IPUPOLY
XUMUYECKON CBs3M (MOHHOM, KOBAJIGHTHOM, METAJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKON
pPEeaKIMK ¥ MOJOKESHHUS XUMHYECKOTO PaBHOBECHS OT PA3IMYHBIX (DAKTOPOB:

- GbINONIHAMb XUMUYCCKUHN OKCIICPUMCHT 110 paCIiO3HaBaHUIO BayKHCHUIITHX HCOPraHN4CCKUX
1 OPraHUYCCKUX BCIICCTB;

- npo6oOump CaMOCTOSITENIbHBIM IMOUCK XMMMUYECKON HMH(OpMalMHU € HCHOJIb30BAaHUEM
Pa3IMYHbIX UCTOYHUKOB (HAYYHO-TIOMYJISPHBIX M3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHuTepHeTa); UCIOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH Ul 00pabOTKU U Mepeaund XUMHUYECKON
nH(pOpMalLIUY U €€ NPEACTABICHUS B Pa3INYHBIX opMax;

UCNO1b308aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeabHOCHU U
HOBCEOHEBHOU HCUHU ON1A:

- 00BSICHEHUS XMMUYECKUX SIBJICHUM, TPOUCXOISIINX B IPUPOJE, ObITY U HAa IPOU3BO/ICTBE;

- OHNpCACICHHUA BO3MOXHOCTHU IMPOTCKAHUA XUMHUUYCCKUX HpeBpaIHGHI/II\/’I B Pa3jIMYHBIX
YCIIOBHAX U OCHKH UX HOCJ'IG)ICTBHfI;

- 3KOJIOTHYECKH I'PaMOTHOTO MOBEACHUSI B OKpYXKaIoIeil cpee;

- OLICHKH BJIMSIHUSI XUMUYECKOTO 3arpsi3HEHUSI OKPYXKAIOLIel cpe/ibl Ha OpraHu3M 4YeloBeKa
U JApyrue )XUBbI€ OpPraHU3MBl;

- Oe3omacHOro oOpalleHHs C TOPIOYMMU U TOKCHYHBIMU BELIECTBaMH, J1a00PATOPHBIM
000pyI0BaHHEM;

- IPUT'OTOBJICHHUA PAaCTBOPOB SaI[aHHOfI KOHLOCHTpAIWUH B 6I)ITy M Ha IMMPOU3BOJCTBE;

- KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XUMHYECKON HH(POpMAlUU, TMOCTYMAIOMIEH u3
pa3HbIX HICTOYHUKOB.

Kpurepuu ouennBanus
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OuenuBaHue yCTHOIO OTBETA

NuauBuayajbHblii KOHTPOJIb PE3yIbTaTOB MOXET MPOBOJUTHCA Ha ypoKe Kak B (opme
KpaTkKoro ompoca ¢ Mecra (ppoHTaNbHAsS KOHTpOJMpyOIIas Oecena), Tak W B BHIE
00CcTOATEIbHOI NMPOBEPKM 3HAHWN M YMEHHH y JOCKHM. OTOT BUJ onpoca (MHAWBUIYaTbHBIN)
MO>KHO IIPOBOJIUTH Ha 3Talax akTyaJlu3alliy 3HAHWW, U3y4E€HHs HOBOTO MaTepuaia, 3aKperyieHus: U
COBEpIICHCTBOBAHMS 3HAHUI W MPOBEPKU YCBOEHHUS HOBOro Mmarepuana. Bompocel yuurtens i
KpPaTKOTO ONpoca JOJKHBI ObITh JTAKOHUYHBI, COPMYIUPOBAHBI B MOHATHBIX YYEHUKY TEPMUHAX U
TpeOoBaTh KpaTrkoro otBera. Jlsi SKOHOMHUM BPEMEHHM MOXHO HCIOJIB30BaTh KapTOUKU C
BOIIPOCaMH, Ha KOTOPbIE YUEHUKU TOTOBSTCSI OTBETUTD Y JOCKH.

Bo Bpemsi oTBera yuamerocs Uisi AOCTHXKEHHUS YCTOMYMBOIO BHMMAHHUS KJIacca IOJIE3HO
MIPEAYCMOTPETh NOCIEAYIOIEee 3a OTBETOM PELEH3UPOBAHUE CO CTOPOHBI JPYrUX Yy4alluxcs,
UCIPaBJIEHUE JOMYIIEHHBIX OLINOO0K, JOMOJHEHHUE.

[Ipu mpoBeneHnu onpoca AOMYCKAeTCs 3a4aBaTh y4alleMycCsl HaBOJAIIME BOIIPOCHI VISl TOTO,
4TOOBI MTOMOYb €My C(HOPMYIUPOBATH CBOM MBICAH. MOTYyT ObITh U JONOJHHUTEIbHBIE BOIPOCHI,
€CJIM OHM HEOOXOIUMBI JUIs IIPEICTOSAIIEr0 U3y4eHHs] HOBOro Marepuaiia. Bo BpeMs ycTHOro oTsera
yyalerocsi y4yuTellb MMEET BO3MOKHOCTb 3aaTh JOMOJHMUTENbHBIM BOMPOC JAUArHOCTHYECKOTO
XapakTepa, KOTOPBIN IIOMOXKET BBIIBUTh COCTOSTHUE 3HAHUN U YMEHHUM OTBEYAIOUIETO.

[IpoBenenre ycTHOrO MHIMBUAYAJIBHOTO KOHTpPOJISL TpeOyeT OT y4yHMTens COOpaHHOCTH U
BHHUMaHUs, TaK Kak He00X01uMo 3a 5-10 MUHYT BBISIBUTH 3HAHUS y4alllUXCsl B Kiacce.

VYuurens 00513aH NPOKOMMEHTUPOBATH OTBET YUEHHKA, yKa3aB Ha OIIMOKHU U OTMETHUB
yAauHble CTOPOHBI. JIF0O0H OTBET IOJDKEH OBITh 3aMEUEH yYUTEIeM U OOBEKTUBHO UM OIICHEH.
Heo0s13aTenbHO CTaBUTh OTMETKY 3@ KaXIblil HEMIOJHBINM OTBET. EC/iM yUeHUK HEOAHOKPATHO
JIOTIOJTHSJI OTBETHI APYTUX OJHOKIACCHUKOB, TO MOKHO MIOCTaBUTh €MY OOIIYI0 OTMETKY 3a YPOK.

OTmerka «S»:

- JIaH IOJIHBIM U NTPaBUJIbHBIM OTBET HA OCHOBAHWUHU U3YYEHHBIX TEOPH,

- Marepual U3JI0KEH B OIPEAEIIEHHOM JIOTHYECKOM NIOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOSTEIbHBIN

- BO3MO)XHa 0/IHa HECYILIECTBEHHAs OIINOKA.

OtrMmeTka «4»:

- JIaH IOJIHBIM U NPaBUJIbHBIM OTBET HA OCHOBAHUHU U3YYEHHBIX TEOPH,

- Marepua U3JI0KEH B ONPEEIIEHHON NOCIEN0BATEIbHOCTH,

- OTBET CaMOCTOSITENIbHBIN

- JIOIyLIeHbI 2-3 HeCylIeCTBEHHbIE OLINOKH, UCIPABICHHbIE 110 TPEOOBAHUIO
YUYUTENS, WIN JaH HENOJIHbIA U HEYETKUI OTBET.

OTmerka «3»:

- JIaH TIOJIHBIM OTBET, HO MIPH 3TOM JIOIYII[€HA CYIIECTBEHHAs OLIMOKa UIH OTBET
HETOJIHBIN, TOCTPOEH HECBSZHO.

OTmerka «2»:

- OTBET 0OHAPYKUBAET HEITIOHMMAHNE OCHOBHOI'O COJIEPKaHUS yueOHOTO

Marepuana,

- JIOTIYILIEHbI CYILIECTBEHHbIE OLUTNOKH, KOTOPBIE yUalllUHCs HE MOKET UCIIPABUTh
IIPY HaBOSIIUX BOIIPOCAX YUUTES.

@poHTaTbHAA KOHTpOJUpYlomasi Oecexa OOBIYHO JOCTAaTOYHO KPAaTKOBPEMEHHA.
Bormpocel, kak 1 Bo BCAKOW apyron Oecene, TpeOyrOT KpaTKOro OTBETA, IMOATOMY 3a OJUH TaKOU
OTBET YYEHHUKY CTaBUTh OLEHKY Henb3s. HyXHO 3apaHee HaMETUTh T€X YUEHHUKOB, OTBET KOTOPBIX
BO BpeMs Oece/ibl XOTAT OLICHUTD, U 3a/1aBaTh UM LIEJICHAIIPABJIEHHO 3alVIAHUPOBAHHbIE JUI OeceIbl
Bonpockl. OZHAKO He ClIeqyeT 3aJaBaTh MOJAPS] BOIPOCH OJHOMY M TOMY e ydeHHKy. PaGorath
JOJDKEH Bech Kiacc. @poHTalbHas Oecelja MOXKET COYeTaTbCs C YCTHBIM Yy4€TOM 3HaHMM, KOTrja
HECKOJIBKO Yy4aIlIMXCs TOTOBSITCA K OTBETY y TOCKHU. CI0KHOCTH pabOThI 3aKJIFOUAETCSI B TOM, YTOOBI
HE YIycKaTh U3 MOJISI 3pEHUS KJIacC, YYaCcTBYIOIIUN B Oecelie, U yJalluxcsi, OTBEHAIOIIUX Y JOCKH.
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3ayeT - 3TO METOJ YCTHOIO KOHTPOJIS, KOTJa y4YE€HUKaM IPEAOCTABIISAETCS BO3MOXKHOCTb
Oosyee UIUTEIILHO U OOCTOSITENILHO OTBETUTh Ha Bompoc. OOBMHO 3a4eT Ha3HA4YaeTcs BO
BHEYpPOUHOE BpeMsi; Kjacc IPU 3TOM pa3leiseTcs Ha JBE WM TPU TPYMIbI, KOTOPbIE MPUXOAAT Ha
3a4eT Mo ovepenu B paszHoe Bpemsa. O NpoBENEHWUH 3adeTa YIUTENIbh COOOIIAeT 3apaHee, 4TOObI
y4auiiecsi MOIId K HEMY MOJrOTOBUThCA. 11 MOATOTOBKU K 3a4€Ty YUMTENb COCTaBIISIET BOIIPOCHI,
a TakKe MPUMEPHBIEC 3a7a4l, PEKOMEHAYET JIUTEPATYPY, MPEABAPUTEILHO MPOBEPUB, UMEETCS JIH
OHa B IIKOJbHOU OmbOImorexke. Cpoku MPOBEICHUS 3a4eTa JOJDKHBI ObITh M3BECTHBI 3aMECTUTEIIO
JUPEKTOpa MO Y4eOHO-BOCHMTATENbHON padoTe, YTOOBI MOXHO OBUIO PErylIMpoBaTh Harpys3Ky
yUaluxcs.

Knaccuueckuii 3auer mnpeaycMaTpuBaeT BBISBICHHWE YPOBHS 3HaHWM, YMEHHH M HaBBIKOB
yudanxcsi Bo Bpemsi o6ecefibl yueHuKa ¢ yuureneM. OH 1aeT NOJHOE U TOYHOE IpeJcTaBieHue o0
ypoBHE OOYYEHHOCTH KaXJOTO YYEHHMKAa, OJHAKO OTHHMAET MHOIO BPEMEHH, YTO BeEIeT K
MEePETPY’KEHHOCTH KaK YUUTENsl, TaK U YUCHHUKA.

OuenuBaHue NMCbMEHHOH padoThI
[lucemenHble PabOTHI MOAPA3NENAIOT Ha TeKyllue (MpOBEpOYHbIE) U UTOrOBbIE
(KOHTpOBHBIC) PAOOTHI; IO BPEMEHH OHU MOTYT 3aHUMAaTh BECh YPOK WJIM €T0 YaCTh.
K wMmeromaM mnuchbMEHHONW MPOBEPKH pe3yJbTaTOB OOY4YEHMsI OTHOCATCS MUChbMEHHAs
KOHTpOJIbHass paboTa Ha 45 MuH, npoBepouHble padboTel Ha 10-15 mMuH (Hampumep, pelieHHe
pacueTHbIX 3ajay), MUCbMEHHbIE JIOMAalIHHE 3a/laHus, MHCbMEHHBIM YYeT 3HAHUN OTIEJIbHBIX
yyaluxcs o KapToykaM, XMMUYECKHE JUKTAHThI, 3aJJaHHs] TECTOBOTO THUIIA U T.II.
[loaroroBka ywammxcsi K KOHTPOJIbHONW paloTe uyallle BCEro OCYIIECTBISETCS Ha
o0oOmaromux ypokax. O nmpoBeJeHUH KOHTPOJbHOW pabOThl ydaluxcsi IpeaynpekIatoT 3apaHee,
YTOOBI OHU MOTJIM [TOATOTOBUTHCSL.
CognepxaHue KOHTPOJIbHOM paboOThl OXBaThIBaeT Bech HauOoJsiee BaXKHBIM MaTepual
KOHTPOJIMPYEMOH TeMbl. B Takoil 00JIbIION KOHTPOJIBHOU paboTe 3aaHusl IOJDKHBI OBITh €IMHBIMU
JUIS y4Yalluxcsi BCEeX YpOBHEW pa3BuTHS. B KOHTponbpHYIO paboTy pEeKOMEHJIyeTCs BKIIIOYaTh
pa3HoOOpa3Hple 3aJaHus: O000OIIAIONMIME BOIMPOCH], KAYECTBEHHBIE W PACUETHHIE XUMHUYECKHE
3ajauM, [EMOYKH IMpeBpalleHuid, TecToBble, Tpaduyeckue 3agaHuss u T.4. Heobxoaumo
UCIOJIb30BaTh HamOoJblliee YWCIO BapuaHTOB. TeTpaaum A KOHTPOJIBHBIX pPaldOT SBISIOTCS
JOKYMEHTOM, KOTOPBIM MOKET ObITh MPOBEPEH aJMUHHCTpALMEN IIKOJbl U MHCIIEKTOPOM OTAEesa
o0Opa3oBaHMs, MMO3TOMY TETpaad Uil KOHTPOJbHBIX Pa0OOT JOJKHBI XPAHUTHCS B XUMHUYECKOM
KaOWHETE B TCUCHUH Y4eOHOTO To/1a.
Yuutento WHOrAA JOBOJBHO TPYIAHO ONIPEIEIUTh CTENEHb CIOXKHOCTH I10100paHHbIX
3alaHuil. MeToIuCThl COBETYIOT BOCHOJIBb30BaThCs cleayromuM npuemoM. HeoOxomumo camomy
BBITIOJIHUTH 3Ty paboTy, @ U3pacXoI0BaHHOE BPEeMs ISl YYEHUKOB 8-9-X KIIaCCOB HAJ0 YBEJIUMYHTH B
S pa3, a g cTapmmx KiIaccoB - B 3 paza. MOXHO B XOJA€ MPEABAPUTEIBHON CaMOCTOSITEIbHOMN
paboThl MPEJIOKUTh HECKOJIBKO TUMHWYHBIX 33aJaHUi U [POaHAIM3UPOBATh CTENEHb HX
BBITIOJTHEHMUS.
[Ipun oueHMBaHMM OTBETa Y4YalIerocsi HEOOXOIUMO YYHUTHIBATH KAuE€CTBO BBIIOJHEHMUS
paboTsl 1o 3aganusiM. KonTposbHas paboTa OlleHUBAETCS B LIETIOM.
OTmerka «5»:
*  JlaH NOJIHBIM OTBET HAa OCHOBE U3YyYEHHBIX TEOPUI, BO3MOKHA HECYLIECTBEHHAs OIIMOKA.
OT1meTka «4»:
e JIOMYCTHMa HEKOTOpas HEMOJIHOTA OTBETA, MOXKET ObITh HE 0oJiee IByX
HECYIIECTBEHHBIX OITHOOK.

Ot1merka «3»:

* paboTa BBITIOJHEHA HETIOJTHO (HO HE MEHEee YeM Ha TPETh), UMEIOTCS He 0oJiee OTHOM
CYILIECTBEHHO!N OIIMOKU U 2-3 HECYIIECTBEHHBIE.

OTmerka «2»:

*  paborta BBINOJHEHA MEHbIIIE YEM Ha TPETb,

*  MMEEeTCs HECKOJIbKO CYIIECTBEHHBIX OLINOOK.
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OueHka yMeHMil pelIaTh pacyeTHbIE 3a1a4U
OTMeTKa «5»:

. B JIOTUYECKOM PACCY)KICHUH U PEIICHUN HET OITHOOK,

OTMmeTKa «4»:

. B JIOTUYECKOM PACCYKJICHUH U PEIICHUU HET CYIIECTBEHHBIX OMIMOOK,

. JOITYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OMHUOOK

OTMeTKa «3»:

. B JIOTUYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIIHOOK.

. JOITYCKAeTCs CYIIECTBEHHAs OIMOKA B MAaTEMaTHYECKUX pacyeTax.
OTMeTKa «2»:

. MMEIOTCS CYIIIECTBEHHBIC OMIMOKH B JIOTHYECKOM PACCYKACHUU U PEIICHHUH.

OuneHka IKCIIepUMEHTAJILHBIX YMeHHUIl (B pouecce BbINOJTHEHUS] MPAKTHYECKUX
padoT 10 HHCTPYKLMH)

[IpakTiueckue paboOThl 10 XUMHUH BBIIOJHSIOTCS B TETPAAX Uil MPAKTHUUECKUX paloT.
[Ipu oneHMBaHUM OTYETa MO BHIINOJHEHHUIO MPAKTUYECKONW paboThl 0c000€ BHUMAHHE YIEISETCS
Ka4yeCTBY U MOJHOTE CAMOCTOSTENIbHBIX BBIBOJIOB YUEHHUKA.

KonnuecTtBo nmpakTrueckux paboT OIpeesIeHO B IPOrpaMMe.

B teuenue yueOHOTO roja TeTpaau Uil NPaKTUUECKUX pabOT XpaHUTCS B LIKOJIE.

OT1merka «S5»:

. DKCIIEpUMEHT BBINOJHEH MOJHOCThIO. ClienaHpl MpaBHJIbHbIE HAOMIOAEHUS U
BBIBO/IbI,

. 9KCIEPUMEHT OCYIIECTBJIEH IO IJIaHy, C YYETOM TEXHUKH 0€3011acCHOCTU U
IpaBJI pabOTHI ¢ BELIECTBAMU U pUOOpaMu,

. MPOSIBJIEHbl ~ OPraHU3alMOHHO-TPY/AOBbIE  yMEHHUSA  (TIOAJEP)KUBAETCS
qUCTOTa Paboyero MecTa, HMOPSA0K Ha CTOJIE, S3KOHOMHO HCIOJb3YHTCS
PEaKTUBBI).

. JlomyieHsl He 0osiee ABYX HECYIIECTBEHHBIX OIIMOOK MpHU O(QOopMIIEHUH
paboTHI.

OT1meTKka «4»:

* paboTa BBINOJHEHA, CHENaHbl IpPaBWIbHbIE HAONIOAEHUS U BBIBOJbI:
SKCIEPUMEHT BBIIIOJIHEH HEIMOJIHO WM HaOJIIOJIAlOTCsl HECYLECTBEHHbIE
oLIMOKH B paboTe ¢ BEIIECTBAMU U PUOOPAMHU.

OTmerka «3»:

* OTBET HEMOJIHbIM, paboTa BBHINOJIHEHA MPaBWIBHO HE MEHee, YeM
HaIOJIOBUHY, JONYIIEHa CYIIECTBEHHAs OUIMOKaA (B X0J€ IKCIIEPUMEHTA, B
00bscHeHun, B opopmiienun padotel, mo Th npu pabote ¢ BemecTBaMu u
npudopamMu), KOTOPYIO yJalluics HCHpaBisIeT IO TPeOOBAHUIO YUUTENS.
Jomyckaercs odopmiieHre paboThl 0€3 3aic ypaBHEHUHN PEaKITHi.

¢ DKCHEPUMEHT MOJIHOCTHIO BBINOJIHEH B COOTBETCTBUU C MHCTPYKUUSMHU U
MpaBUJIaMU TEXHUKH O0€30MMacHOCTH, HO paboTa He odopmIIeHa.

OTmeTka «2»:
* BpinojaHeHo MeHee MOJ0BUHBI paboThI;
* JIOIYyLIEHBI JIBE WK 00Jiee CYIeCTBEHHbIE OIIMOKHN B X0J1€ IKCIIEPUMEHTAa,
B 00bsicHeHNH, B oopmiieHnn paboTsl, o Th npu padoTe ¢ BemecTBaMu
1 Ipubopamu), KOTOPbIE YUalIUIiCsl HE MOKET UCTIPaBUTb.
OuneHka yMeHHUI pelmiaTh 3KCIIepUMEHTAIbHbIE 3a1a41
[Ipu omeHke 3TOro yMeHHs CleAyeT YYUThIBATh HAOIIOJCHMS YUUTENS U IPEIbSBIISIEMbIE
YUYalIUMCs pe3yJbTaThl BBIMIOJIHEHUS OTIBITOB.
OTmerka «5»:
*  [Inan pemienus 3aauu cOCTaBJIEH IPABUIIBHO,
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OCYILIECTBJIEH 1T0A00p XUMUYECKUX PEAKTUBOB U 000PYI0BaHMUS,
AKCIIEPUMEHT BBINOJIHEH MOJIHOCTHIO,
JIaHO TI0JTHOE OOBSICHEHHE U ClIeTIaHbl BBIBOIBI.

OrTMmerka «4»:

TIJIaH PEIIEeHUsI COCTABJICH MTPaBUIIHHO,
OCYIIECTBJIEH MOI00P XUMHUECKHX PEAKTHBOB U 000PYIOBaHMS,

OKCIICPUMCHT BBIINIOJIHCH IMOJIHOCTLIO,

JOTIYIIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK (B 0OBSICHEHNHU U BHIBOJIAX).

OtTmerka «3»:

TIJIaH PEIIEeHUsI COCTABIICH MTPABUIIBHO,

OCYIIIECTBJIEH MO00P XUMUYECKUX PEAKTHBOB M 000PYI0BaHKUA,

OKCIIEPUMEHT BBHITMIOJHEH HE MEHEE, YeM HAIOJIOBHHY, JOIMYIIEHA CYIIECTBCHHAsS
oII1OKa B OOBSICHEHHNH U BLIBOJAX,

AKCIIEPUMEHT BBITIOJIHEH MOJIHOCTHIO, OTYET HE COCTaBJICH

JOTYIIEHbl ~HAPYIIEHUS TEXHUKHA O€30MacHOCTH, HKCIIEPUMEHT  BBINOJIHEH
MOJTHOCTBIO, C/ICJTAHbI HECYIIECTBEHHBIE OITMOKN B OOBSICHEHUU U BBIBOIAX.

OTmMerKka «2»:

JOTyIEHbl J1Be U OoJiee omMOKM (B IUIaHE pEIICHUS, B MOJ00PE XMMHUECKUX,
PEaKTUBOB U 00OPYIOBaHUs, B 00BICHEHUN U BBIBOJAX).
JOTIYILIEHbI HAPYIIEHUS TEXHUKU O€301acHOCTH
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COIEPXXAHHUE TEM YYEBHOI'O KYPCA
Tema 1. BaxkHelinne XuMHUYeCKHE MOHATUA U 3aKOHBI (8 4acoB)
Atom. Xumnueckuii s5ieMeHT. M3otomnsl. [IpocTeie U c0KHBIE BEMIECTBA.

3aKOH COXPAHEHHs MacChl BEILECTB, 3aKOH COXPAHEHHUS U IPEBpallleHUus SHEPruu IMpHu
XMUMHMUYECKUX pEaKUMsX, 3aKOH IIOCTOSHCTBAa cocTaBa. BellectBa MOJEKYIsSpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS.

ATomHBIE opOuTanu, s-, p-, d-, f-amekTponsl. OCOOEHHOCTH pa3MEIICHUs SJIEKTPOHOB TIO
opOUTANIIM B aroMax MajbIX U OOJILIIMX MEPHOJOB. DHEPreTUYECKUE YPOBHH, MOAYPOBHU. CBSI3b
MEPUOIMYECKOTO 3aKOHA U MEPHOINYECKON CUCTEMbI XUMUYECKHUX 3JIEMEHTOB C TEOPUEH CTPOCHHUS
atomMoB. KopoTkuii W UIMHHBIA BapWaHTHl TAONMIIBI XUMHUYECKHX dyeMeHTOB. [lonoxenue B
MEPUOJINYECKON CHUCTEME XUMHYECKHX OJJIEMEHTOB BOJOPOJA, JAHTAHOWUJIOB, AKTHUHOWUJIOB U
HWCKYCCTBEHHO MOJIYYEHHBIX 3JIEMEHTOB.

BanenTHOCTh W  BaJIEHTHBIE BO3MOXXHOCTM aroMoB. llepumogumyeckoe U3MEHEHHE
BAJICHTHOCTHU U Pa3MEPOB aTOMOB.

Pacuernble 3agauu. Boluncinenue wMaccel, o0beMa WIM KOJMYECTBA BEIIECTBA IIO
U3BECTHOM Macce, 00beMy WJIM KOJIMYECTBY BELIECTBA OJIHOTO M3 BCTYNMBIIMX B PEAKLUIO0 WIH
ITOJTYYMBIINXCS B PE3YJIBTATE PEAKIIMH BELIECTB.

Tema 2. CTpoenue BemecTBa (7 4acoB)

Xumudeckasi CBsi3b. Buapl 1 MexaHW3MbI 00pa30BaHUs XMUMHUYECKOW CBsi3U. MOHHAs CBS3b.
Katnoner wu anumonsl. KoBajsieHTHas HenoJisipHas CBsA3b. KoBajeHTHas MOJISIpHAs CBS3b.
OnekTpooTpunareabHoCTh. CTeneHb OKHCIeHMs. MeTaimudeckas CBs3b. BojgoponaHas CBS3b.
[IpocTpaHCTBEHHOE CTPOECHHE MOJIEKYJI HEOPraHUYECKUX U OPTaHUYECKHUX BEIIECTB.

Tunel KpUCTAJUIMYECKUX PELIETOK U CBOMCTBaA BemiecTB. [IpuunHbl MHOr0OOpasus BEIEeCTB:
M30MEPHsl, TOMOJIOTHSI, AJUIOTPONIHS, U30TOIIHS.

HeMOHCTpaHI/II/I. MO)IGJ'H/I HWOHHBIX, AaTOMHBIX, MOJICKYJIIPHBIX W MCTANIMYCCKUX
KpUCTaJIIM4ecKux peueTok. ekt Tungans. Moaenu Mosiekyll H30MepOB, TOMOJIOTOB.

Pacyernble 3amaum. Beruncnenune macchl (KOJIMYECTBAa BEIIECTBA, 00BbEMa) MPOIAYKTa
peaKkuru, €Ciau I €ro NOJYy4eHUs JaH PAacTBOP C OINPEIEICHHOW MacCOBOM JOJIEd MCXOJIHOTO
BEIIECTBA.

Tema 3. Xumudeckue peakuuu (7 4acoB)
Knaccudukanus XuMHUeCKUX peakliuii B HEOPraHMUeCKON U OPraHn4ecKol XUMUH.

CKopocCTh peakiuy, €e 3aBUCHUMOCTb OT pa3iu4HbIX (aKTOPOB. 3aKOH JAEUCTBYIOIIMX Macc.
Ouneprusg aktuBanuu. Karanus u karanuzatopel. O6patuMocTh peakiuil. XuMHUuecKoe paBHOBECHE.
Cmemenne paBHOBecHs Toja JAceWcTBHEeM pa3nuuHblx  (pakTopoB. [lpunamun Jlelllarense.
[Ipou3BOICTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
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JlemoHcTpanuu. 3aBHCUMOCTh CKOPOCTH PEAKIMH OT KOHIICHTPALUU H TEMIIEPATypPHI.
Pasnoxenne mepokcuaa BOIOpoia B MPUCYTCTBHU KaTaimu3aTopa. OnpeneneHue cpeasl pacTBopa ¢
MIOMOIIIBIO YHUBEPCATHHOTO HHIUKATOPA.

JladopaTopHble omnbIThl. [IpoBeneHne peakiuii MOHHOTO OOMEHa IS XapaKTEPUCTUKH
CBOWCTB 3JIEKTPOJIUTOB.

IIpakTnuyeckas padora. BinusHue pa3nuyHblXx (AKTOPOB HA CKOPOCTb XHMHUYECKOH
peaxkuuu.

Pacuernble 3agauu. Brluucinenue macchl (KojludecTBa BeLIECTBAa, 00beMa) IMPOJyKTa
pEeaKkUMK, €cClIM M3BECTHa Macca HCXOJHOIO BEIECTBA, COAEPIKAIIEro OIPEIEIIEHHYIO OO
IIpUMECEH.

Tema 4.PacTBopsnl (7 4acoB)

Hucnepcubsle cuctembl. Mcrtunnaeie pactBopbl. CrnocoObl BbIpaXeHHs KOHIEHTpPALUU
pacTBOpOB: MaccoBasi JOJISI PacTBOPEHHOTO BEHIECTBA, MOJsIpHAs KOHIEHTparus. KosmowmHbie
pacTBOpPHI. 30J11, TEIIH.

OnekrponuTHueckas qucconuanus. CHIbHbBIE U cllaOble AIIEKTPOIHTHL. Kuc10mHo-0cHO8HbLe
gzaumodeticmeusi 6 pacmeopax. Cpelna BOJHBIX PAcTBOPOB: KHCIas, HEUTpajbHAas, MICIOYHAS.
Honnoe npouzeeodenue 600vi. Bonopoanslii mokaszatens (pH) pactBopa.

l'uoponus opeanuueckux u HeOP2AHUYECKUX COCOUHEHUI.
IIpakTHyeckas padora. [IpurorosiieHre pacTBOpPa € 3aJaHHON MOJISIPHOW KOHIIEHTpalUen
Tema 5.9jekTpoxuMuyecKkue peakuuu(S 4acos)

XUMHUYECKUE UCTOYHUKH TOKA. PsiJi CTaHIAPTHBIX 3JIEKTPOJHBIX MOTCHIIHAIOB. DJIEKTPOJIN3
pacTBOPOB U paciuiaBoB. [louamue o koppozuu memannos. Cnocodwl 3aujumsi om KOppO3uuU.

Tema 6. Metasuibl (12 yacon)

[Tonoxenue MeTalIOB B NEPUOAUYECKON CHCTEME XUMHYECKHX 3jeMeHTOB. Oouue
CBOMCTBAa METAJUIOB. OJIEKTPOXUMHUYECKUN psAl HanpspkeHuil MertamioB. OOmme crnocoOsbl
MOJTyYCHHUST METAJLIOB.

O0630p MeTayIoB TrJaBHBIX MOArpymi (A-rpynmn) HepuoJAUYEcKOl CHCTEMbl XUMHYECKHX
JJIEMEHTOB.

O630p MeramwioB riaBHbIX noArpynn (b-rpymm) nepuogudeckoi cUCTEMbl XUMHUYECKHX
JIEMEHTOB (M€[lb, LIUHK, MUMAH, XpoM, Jcene30, HUKeb, NAamuHa).

CIutaBsl METAJUIOB.
OKCI/II[I)I %1 I‘I/II[I)OKCI/II[I)I MCTaJ1JIOB.

JdemoncTpauuu. O3HakomyieHHE ¢ oOpa3laMud METaUIOB M HMX  COCJAMHCHHM.
BsauMonelicTBie MIENOYHEIX U MISJIOYHO3EMEILHBIX METAIOB ¢ BOAOM. B3anmMonelicTBEe Meou ¢
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KHCJIOPOJIOM U CEpoi. DiekTpoau3 pactBopa xiopuaa Meau (II). OnsITel M0 KOPPO3UU METAIJIOB U
3aluTe OT Hee.

JlaGopaTopHble onbIThl.B3auMoseiicTBe IWHKA W JKelle3a C PAacTBOPAMH KHCIOT |
niesioyeil. 3HaKoOMCTBO € 00pa3liaMyu METAJJIOB U UX pyJamu (paboTa ¢ KOJIJIEKIUAMU).

Pacuernble 3agaun.PacyeTsl N0 XMUMUYECKUM YPaBHEHHSIM, CBSI3aHHBIE C MACCOBOM J0JIEH
BBIXOJIa TPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3ZMOKHOTO

HpaKTH‘IeCKaﬂ paﬁoTa.PemeHne IKCIIEPUMEHTAJBHBIX 3a/1aY 110 TEME «MeTajLny.

Tema 7. Hemerauinbl (10 yacoB)

O0630p cBOWCTB HemeTawioB. OKHCIUTEIbHO-BOCCTAHOBUTEIIPHBIC CBOWCTBA THUITMYHBIX
HemeTautoB. OKCHIBI HEMETAIUIOB M KHCIIOPOI0CO IEpKAIIue KHCIOThL. BomopoiHbIe coeMHeHHS
HEMETaJJIOB.

JemoncTpauuu.O0pa3ipl  HEMETAJUIOB. OO6pa3ibl  OKCHJIOB HEMETaUIOB U
KHCJIOPOCOAepKaMX KUcIoT. 'openne ceprl, hocdopa, sxene3a, Marausi B KUCIOPO/IE.

JlabopaTopHble OmbITHI. 3HAKOMCTBO € OOpa3laMH HEMETAJJIOB M UX MPUPOIAHBIMU
coelMHEeHUsIMH (paboTa ¢ KoJUIeKIUsAMH). Pacrio3HaBaHue XJI0pUI0B, Cy/Ib(aToB, KApOOHATOB.

I'enernueckas cBSI3b HCOPraHN4YCCKUX U OPTraHNICCKUX BCIICCTB.

HpaKTH‘IeCKaﬂ paﬁoTa. Peienue IKCIIEPUMEHTAJBHBIX 3a/1aY 110 TEME «HemeTanabi».

Tema 8. XuMusi ¥ )KM3Hb. (54.)

XAMHUS B IPOMBINUIEHHOCTH. [IpUHIMIIBI XMMHYECKOrO IPOM3BOACTBA. XHMHKO-
TEXHOJIOTMYECKHE IPUHLUIIBI IPOMBIIUIEHHOIO IOJYy4Y€HUs MeTaIoB. IIpoW3BOACTBO YyryHa.
[IpousBocTBo cTamu. Xumus B ObITy. XMMHUECKask IPOMBIILIEHHOCTh U OKpY Karolas cpea.

IIpaktukyMm(7 4). PemreHne >KCIIEpUMEHTAIBHBIX 3a7a4 110 HEOPraHWYECKOW XUMUH;
peuieHue SKCIEPUMEHTAIBHBIX 33Jad 110 OpPraHW4eCKOM XHMHUU; PEIICHUE IPaKTUYECKHUX
pacueTHBIX 337a4; OJIy4eHUe, COOMpaHue 1 paclo3HaBaHUE ra30B.
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YYEBHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne pazgena u

HaunmeHnoBanue pas3zienoB u Tem

YyeOHble Yachl

KoHTposbHble paboThI

IIpakTHueckas 4yacTb

TEM 71a00paTOPHBIE OMBITHl | MPAKTUYECKHE PAOOTHI
1. Baxneiie xuMuiyeckue MoHsATUS U 8
3aKOHBI
2. CtpoeHnue BeecTa 7 1
3. XHUMHUYECKUE PEAKIUU 7 2
4. PacTtBOpBI 7 1 1
5. DNEKTPOXUMHUYECKUE PEAKITUN 5 1
6. MeTtanibl 12 1 1 1
7. Hemeranisl 10 1 2 1
8. XUMUS U KU3HD 5
0. [TpakTuxym,000011€HIE 7 1 4
Hroro: 68 5 6 7
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TemaTn4veckoe IVIAHUPOBAaHHUE yqeﬁﬂoro MaTepualia nmo XuMHum

s u3ydenus npeamera no YMK I'.E. Pymsuruca u @.I'. ®eabamana 11 kiaace

(2 yaca B HezeINIO, B TEYCHHE ro/1a - 68 4acoB)

Ne Tema ypoka DJIeMEeHTBbI TpeOoBaHus K YPOBHIO Hara
ypokKa cojiep KaHus NMOATOTOBKH Inan
dakrt
TeopeTrudeckne 0CHOBBI 001IIe XMMUH
Tema 1. BaxxkHelime XuMHUYeCKHE MOHATHUA U 3aKOHBI (8 YyacoB)
1. Crpoenue atoMa. SAAnpo | 3HaTh OCHOBHBIE XUMHYECKHE
AToM. XUMHUYECKUI (IpOTOHBI, HEUTPOHBI) | MOHATHUS: BEIIECTBO,
aneMeHT. M30Tomsl. U DJIEKTPOHBI. XUMHUYECKUN JIEMEHT, aTOM,
N3oTtomnsl. MOJIEKYJIa,  OTHOCHUTENIbHAs
CocTaB aTOMHBIX Si7lep | aTOMHasg M MOJIEKYJIsIpHast
Macchl, HOH, U30TOIIbI; YMETh
ONpEeNATh 3aps] MOHA
2. [ToBTOpenue npoiiaenHoro B | [lucbmennas pabora 3a | YCBOGHHE OCHOBHBIX 3JIEMEHTOB
10 . Kypc 10 knacca cojepxkaHus Kypca xumuu 3a 10
KJIacC
3. | 3aKOH COXpaHEHHUs MacChl U | 3aKOH COXpaHEHUS YMeTh NpUMEHAThH 3aKOH
SHEPTUH B XUMHH Macchl BEIIECTB. 3aKOH | COXPaHEHMsI MacChl BEIIECTBA
COXpaHEHUs U
npespaieHus. Jedexr
Macchl
4. | Ilepuoauyeckuii 3aKOH. Crpykrypa I1.C. 3HaTh OCHOBHBIE XHMHYECKHE
Pacnipenenenue 3eKTpOHOB | TJIABHBIE M IOOOYHBIE | MIOHATHS:  TMEPEXOTHBIE
B aTOMax 3JIEMEHTOB MaJIbIX | MOATPYIIBI, Majble U | SJIEMEHTHI.
MEPHUO/IOB. 00JIbIINE IEPUOIBI. YMmeTh onpenensaTh
Opoburans, s-, p-, d- MaKCHMAaJILHOE YHCIIO
opOuTanm, AJICKTPOHOB HA YPOBHE (CJIO€) 1O
SHEpPreTHYECKUe bopmyiie, XxapakTepu3oBaTh
MOJYPOBHHU, CIIHH, MOPSIIOK 3aIOJIHEHUS
criapuBaHHe AJIEKTPOHAMHU MOJAYPOBHEN B
AJIEKTPOHOB aTOMaxX XMMUYECKUX IEMEHTOB C
Nel o Ne38, 3anuceIBaTh UX
AJIEKTPOHHBIE (GOPMYIIBI U
rpagu4IecKue CXeMBbl.
YMeTh 1aBaTh XapaKTePUCTHKY
XUMHUYECKUX 3JIEMEHTOB I10
ITOJIOKEHHIO B IEPUOINYECKON
CUCTEME U CTPOEHUIO aTOMA.
5. | Pacnpenenenue 3JI€KTPOHOB 3HaTh OCHOBHBIC XHMHYECKHE

B aTOMax OOJIBIIINX
MEepUOI0B

MOHSATHSL:
JJIEMEHTBI.
YMeTb onpenensirTsb

MaKCHMAaJIbHOE YHUCJIO

IIEPEXOIHBIE
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3JIEKTPOHOB Ha YPOBHE (CJI0€) IO
dbopmyIe, XxapakTepru30BaTh
MOPSIIOK 3aIOJIHEHUS
JJIEKTPOHAMU IIOTYPOBHEH B
aTOMaxX XMMUYECKHUX AJIEMEHTOB,
3aMMChIBATh UX AJIEKTPOHHbIE
dhopmyssl 1 rpadUUECKHE CXEMBI.
YMeTh 1aBaTh XapaKTePUCTHKY
XUMHUYECKUX 3JIEMEHTOB I10
ITOJIO’KEHHIO B IEPUOINYECKON
CHCTEME U CTPOEHUIO aTOMa.

6. ITonoxenue B IICXD JlanToHOMBI, YMeTh JJOKa3bIBaTh
BOJIOPOJIA, JIAHTAHOUOB, AxkTtuHOUIBL. VICKYCTBE | IBOMCTBEHHOE IMOJIOKEHUE
AKTUHOMJIOB UCKYCCTBEHHO HHO TI0JTy4Y€HHBIE BOJIOPOJIa B IEPHOINIECKOM
MOJTYYCHHBIX DJIIEMEHTOB AJIEMEHTHI. CUCTEME, OTIPENICTIATh
MECTOIIOJIOKEHNE JTAHTAaHOUIOB U
AKTUHOMJIOB.
3HaTh 3HAUCHHEC
MEPUOANYECKOTO 3aKOHA U
MIEPUOANYECKON CHCTEMBI
7. BaneHTHOCTH 1 BaJICHTHBIC Banentnsie 3HATh BaJICHTHBIC BO3MOKHOCTH
BO3MOKHOCTH aTOMOB BO3MO>KHOCTH. aTOMOB 3JIEMEHTOB 2 MaJiOTO
8. | [lepmoanyeckoe u3menenne | CBOOOAHBIE OpOUTANH, | IEPHOJA, YMETh OOBACHATH
BAJICHTHOCTH U PaJINyCOB N3meneHust aTOMHOTO | MPUYUHY UX BBICIICH
aTOMOB. paauyca, yucia BasienTHOCTH (IV).
SHEPTETHYECKUX YMeTh onpeaensaTh BaJCHTHOCTD
YpOBHEH, Uncia 3JIEMEHTOB TIPH 00pa30BaHUM
BAJICHTHBIX XHM. CBSI3H IO TOHOPHO-
AJIEKTPOHOB B AKIIETITOPHOMY U OOMEHHOMY
MepuoJax u rpymmnax MEXaHU3MYy. Y MeTb COCTaBIIAThH
[1CX5 rpaduyeckue cXeMbl CTPOCHHUS
BHEIIIHUX AJICKTPOHHBIX CIIOEB
aTOMOB, TMOKA3bIBAOIIINE
BAJICHTHBIE BO3MOXXHOCTH
HEKOTOPBIX aTOMOB XHM.
3JIEMEHTOB B BO30YX/IEHHOM U
HEBO30YXAEHHOM COCTOSIHUM
YMerb XapakTepu3oBaTh
W3MEHEHUE PaJIMyCOB aTOMOB
XHMM. 3JIEMEHTOB T10 TPyMam 1
nepuoaam, OObSICHATh TPUINHBI
9TUX U3MEHECHHM, UX BIUSHUEC Ha
BaJICHTHOCTbH M O0-B CBOMCTRBA
aTOMOB.
Tema 2. CTpoenne BemecTBa (7 4acoB)
0. OcCHOBHBIE BU/IBI KoBanenTHas cBs3b, €€ | 3HATh ONpeIesieHue X1UM. CBSI3H,
XUMUYECKOH cBsi3u loHHAass | pa3HOBUIIHOCTH U BHJIBI XHM. CBSI3M, MEXaHU3MBbI X
Y KOBQJICHTHASI CBSI3b MEXaHU3M oOpazoBaHwusl.
obOpazoBaHus YMeThb onpeAeaTh B XUM.
10. | CocraBieHue MEKTPOHHBIX CBSI3U B IIPOCTBHIX U CIIOKHBIX

(hopmys BEHIECTB ¢

BEIICCTBAX, COCTABIATh CXEMBI
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KOBAJIEHTHOU CBS3bIO

00pa3zoBaHUs BEIIECTB C

11. | Meramnnueckas CBA3b. DNEeKTPOOTPUIIATEILHO | PA3IUYHBIMHU BUAAMH CBSA3H
Bopoponnas cBsi3b. CTh YMeTb 00BSICHATh MEXaHU3M
Bonoponnas, o0pa3oBaHusl JOHOPHO-
MeTajInyecKas aKUENTOPHOM, KOBaJICHTHON
CBSI3b CBSI31, 0COOEHHOCTHU BOJIOPOJHOM
CBSI3H.
12. | [IpocTpaHCTBEHHOE ['ubpunuzamnus 3HaTh OCHOBHBIEC XapaKTEPUCTHKU
CTPOECHHE MOJIEKYJI aTOMHBIX opOuTaen XHUM. CBSI3U (JIJIMHY, SHEPTHIO,
HaIPaBJIEHHOCTb,
HAaCHIIIIAEMOCTh ).
YMeTh 10Ka3bIBaTh 3aBUCUMOCTh
3TUX XapaKTEPUCTUK OT
pa3Iu4HbIX (aKTOPOB
(IpOYHOCTH — OT NEPEKPHIBAHUS
ANIEKTPOHHBIX 00JIAKOB,
rudpuaAn3aIus CBSI3U U Jp.;
HACBII[AEMOCTb — OT BaJICHTHBIX
BO3MOJKHOCTEH atoma H Jip.)
3HaTh pa3Iu4HbIe POPMBI
MOJIEKYJI, OIIPEICICHHE BELIECTB
MIOCTOSIHHOTO U [IEPEMEHHOTO
COCTaBa, pa3jIMYHbIE BUJIbI
KPUCTAJUIMYECKUX PEHIETOK.
13. | CrpoeHue KpucTaoB. BemecTBa 3HaTh pa3aIu4HbIe POPMBI
Kpucrannuueckue pemerku. | MOJEKYISIPHOIO U MOJIEKYJI, OIIPEICIICHHUE BEIECTB
HEMOJIEKYJIIPHOTO MIOCTOSIHHOTO U [IEPEMEHHOTO
CTPOEHHUS.. COCTaBa, pa3jIMYHbIE BUJIBI
Kpucrannuueckue u KPUCTAJIIMYECKUX PEHIETOK.
aMop¢HBIC BEIIECTBA.
Tumnsr
KPUCTAJITNYECKUX
pemieTox (aToMHas,
MOJIEKYJISIpHAsi, HOHHAS
Y METaJUTMYecKas).
3aKOHOMEPHOCTh
CBOWCTB BEILIECTB OT
TUIIOB
KPUCTAJUTMYECKON
PEIIETKH.
14. | IIpuuunbl MHOTOOOpa3uUs N3omepust, romosorus,
BEIIECTB AJJIOTPOTIHSL.

3ajaun: BEIUKCICHUE
MacChl TIPOJIyKTa
peakuu (KoJIMuecTBa
BeIlleCTBa, 00bEMa)
€CJIH JIJIS1 €T0
MOJTy4YCHUS JaH
pacTBop ¢
ONIPEAECICHHO N
MAacCOBOM JIOJIEH.
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15.

KonTtpoJsbHas padora Nel
no TeMaMm «BaikHelimme
XHMHYECKHE MOHATHS U
3aKOHbI», «CTpoeHHne

Baxneimme
XUMHUYECKHE 3aKOHBL,
I13 u IICXD na ocHose
YYEHHS O CTPOEHUH

BellleCTBa atomoB. CTpoeHue
BEIIECTBA.
Tema 3. Xumuyeckue peakuuu (7 yacoB)

16. | Knaccuduxanus OBP. O6parumsie u WmeTp npencTaBieHne o XuM-oi
XUMHUYECKUX PEeaKIHi HeoOpaTUMble (dbopmMe TBUKEHHS] MATEPUH.

peakuuu. JK30- U 3HaTh CYIIHOCTh XUM-H peaKluu,
SH/I0TEPMHUYECKHE 3aKOH COXPaHEHMsI MacChl U
peakuuu. [IpaBuio SHEpPruM, €ro 3HaueHue.
MPOTEKAHUs peakuil B | 3HaTh MPU3HAKU KJIacCU(PUKALUN
pacTBopax XUM-X PEaKIHi.

17. | Knaccuduxanus YmeTs knaccupuuupoBaTh
XUMHUYECKUX PEeaKIHi MIPEII0KEHHBIE XUM-€ peaKuu

WM CAMUM MPUBOJUTH IPUMEPbI
HAa pa3HbIE TUIIbI PEaKIUi

18. | CkOpOCTh XMMHUECKUX CKOpOCTh XMMHUECKUX | YMeTb OOBICHITh MEXaHU3MBbI

peakuuit peakuuil. peakuuii Ha IpUMepe Opr-x U
AKTHBUPOBaHHBIN HEOpraH-x BEIIECTB.
KOMILJIEKC. 3aKOH YMmeTs pemiath 3a7aun Ha
JIEMCTBYIOLIUX Macc. TEIIOBOM AP PEKT.

19. | CkopoCTh XMMHUYECKUX XuMudeckas 3HaTh OHATHE CKOPOCTHU AJIs1
peakuuii. Kunetnueckoe kuHeTHKa. ['OMOreHHas | TOMOT€HHOM U T€TepOTreHHOU
YpaBHEHUE PEaKIUU. U TeTeporeHHast cpefa. | Peakluu.

DHeprusi akTHUBAIUH. 3HaTh (HaKTOPHI, BIUSIONINE HA

Kunernueckoe CKOPOCTh peakiuu (mpupoaa

ypaBHEHUE peaKIuu pearupymoIuux BellecTs,
KOHLIEHTpalys, IUI0IIa/lb
COIPUKOCHOBEHMSI, TEMIIEPATypa)
YMeTb 00BACHATH ACHCTBHE
KaX710ro (pakTopa, BIUSIOLIETO
Ha CKOPOCTb peakluy Ha
pUMeEpax.

20. | Karanus Karanus, karanuzatop, | 3HATH MOHATHE CKOPOCTHU AJIs

UHTUOUTOD TOMOTE€HHOM Y IeTepOreHHON
peaKuui.

21. | Xumuyeckoe paBHOBecHEe U | XUMHUYECKOE 3HaTh (HaKTOPHI, BIUSIONINE HA

CITOCOOBI €ro CMEIICHUI

paBHOBecue. [IprHIMN
Jle [llarense

CKOPOCTh peakIuu (mpupoaa
pearupymoIuux BellecTs,
KOHLIEHTpalys, IUI0IIa/lb
COIPUKOCHOBEHMSI, TEMIIEpPATypa)
YMeTb 00BACHATH ACHCTBHE
KaX70ro (pakTopa, BIUSIOLIETO
Ha CKOPOCTb peakluu Ha
IpUMeEpax.

3HaTh (PaKTOPHI, BAMSIOIINE HA
CKOPOCTh peaklMH (KaTaau3aTop)
3HaTh CYIIHOCTh U MEXaHU3M
KaTajan3a, IpUMEHEHUe

20




KaTajau3aTopa U UHTHOUTOpa Ha
MIPaKTHKE.

22. | Ypok-060011eHue 1o Teme
«XMMUYECKUE PEAKLIAID)

Mma 4. PactBopsbl (7 yacoB)

23. | AucnepcHble CUCTEMBI JucnepcHsie 3HaTh MOHATHE «IUCIIEPCHAs

cucTeMbl.PacTBOPBL. CUCTEMAY

I'pyOoaucnepcHbie YMeTh XapakTepu3oBaTh

cuctembl. KossioniHbie | CBOMCTBA pa3IMYHbIX BUJIOB

PacTBOPBI. A3PO30JIH. JMCIIEPCHBIX CUCTEM, YKa3bIBaTh
MIPUYMHY KOAryJsiuu KOJIJIOUI0B
Y 3HaYEHUE 3TOTO SIBJICHUS.

24. | CrocoObl BbIpaKeHUs Monspaas YMeTs pemiaTh 3a/1a4u Ha
KOHLIEHTPAlLIUK PacTBOPOB KOHLIEHTpalys IIPUTOTOBJIEHUE PAaCcTBOPA

25. | Pemenue 3ama4 Ha OIIPEEIECHHON MOJIIPHOI
IIPUTOTOBJIEHUE PAacTBOPA KOHLIEHTpALUU
OIIPENEICHHON MOJIIPHOM
KOHLIEHTpALUU

26. | IpakTHyeckas padora Nel YMeTb rOTOBUTH PACTBOP
IIpurorosJ/ienne pacTBopa ONPEAECICHHON MOJISIPHOM
€ 32/1aHHOM MOJISIPHOM KOHIICHTPALMH. Y METh
KOHLIeHTpauuei 10JIb30BaThCs 1a00PATOPHBIM

000pyTOBaHHUEM.

27. | DneKTpOoIUTHIECKAs DNEeKTPOIUTHYECKAS YMeTh 00BSICHATH,I0YEMY
auccouuanus. BonopoaHslii | quccouuanys. PacTBOPHI BELIECTB C HOHHOM U
[10Ka3aTeb. CunbHble U ciiabble KOBAJICHTHOM IOJISIPHOM CBSA3bS

AIIEKTPOJIUTHI. IIPOBOJIAT 3JEKTPUUECKUN TOK.

Bonopoansrit YnMmets onpenenats Ph cpensl ¢

nokasarens (pH). MTOMOIIBIO BOJOPOTHOIO
ITOKa3aTest

28. | Peakun moHHOro oOMeHa Peaxiimu moHHOTO YMeTh 0OBSICHATD C O3ULIMI

oOMeHa TO/] cymHOCTh XMMHUECKUX
peaKuuii, IPOTEKAIOIINX B
BOJIHOM cpeJie.

29. | 'maponu3 opraHMuecKux U I'upponus 3HaTh CYLIHOCTb TUAPOIIN3A.
HEOPraHUYECKUX HEOPraHUYeCKUX YMeTh COCTaBIATh YypaBHEHUS
COEIMHEHUI (coneit) u peaxkuui ruIpoamn3a.

OpraHUYECKUX
(croxHBIX 3GUPOB,
YTJIEBOJIOB, OCIIKOB)
Tema «ieKTPpOXUMHYECKHE PeaKIm»(5 4acoB)

30. | XuMHU4eCcKre UCTOYHUKNA T"anpBannueckuit YMeTb 00BSICHUTH IPUHITUTT
TOKa AIIEMEHT. DJIEKTPOIBL. paboThl raJIbBAHUYECKOTO

Anon.Katon. AKKymyil | 3JieMeHTa.
SITOP. TOTTUBHBIN

AJIEMEHT. DJIEKTPOXUMU

s.

31. | Pag crangapTHBIX Psn cranmapTHBIX 3HaTh, KaK YCTPOEH CTaHJapTHBII
AJIEKTPOJHBIX MOTEHIIMANIOB | 3JEKTPOIHBIX BOJIOPOJIHBIN JEKTPOA. YMETh

MTOTEHIIUAJIOB. 10JIb30BaThCsl PSAOM
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CrangapTHbIE YCIOBUS.
CrangapTHbIi
BOJIOPOJHBIN 2JIEKTPOJ.

CTaHAAPTHBIX BOJOPOAHBIX
IIOTCHIMAJIOB.

32.

Koppo3sus meramios u ee
MIPEAYIPEXKICHHE

Koppo3usi.
Xumuyeckas
KOppo3wus,
ANEKTPOXUMHUUECKAs
koppo3sust. CriocoObl
3aIHTHL

3HaTB OTJINYUSA XUMUAYUECKOM
KOpPPO3UHU OT
ANEKTPOXUMHUYECKOMN.3HATH
CIIOCOOBI 3aIUTEI MET. U3AETNN
OT KOPPO3HHU.

33.

DNeKTpoIn3

DNeKTpoIn3

3HaTh, KaKUE MPOIIECChI
IIPOMCXOJIAT Ha KaToJe U aHOJIe
IIPH 3JIEKTPOJIM3E PACILIIaBOB U
pacTBOPOB COJIEH.

YMeTh COCTaBIIATh CyMMapHbIE
YpaBHEHUS peaKkuid
AJIEKTPOJIN3A.

34.

Konrpoubnas padora Ne2
3a I mosyroaue no pasaeny
«Teopernyeckue 0CHOBBI
XHUMHH

Tema 6. Metajuibl. (12 yacon)

35.

OO1as xapakTepucTuKa
METaJJIOB

Mertamel. [lonoxenue
MetauioB B [1C
DNEeKTPOXUMHUIECKUIN
P HapsDKEHU N
METAJIOB.

YMeTh 1aBaTh XapaKTePUCTUKY
XUMUYECKUX IJIEMEHTOB —
METaJUIOB (S-, p-,d- 2JIeMEHTOB)
10 TIOJIOKCHHIO B TIEPHOIH-
YECKOM CUCTEME U CTPOEHUIO
aTOMOB.

3HaTh CTPOCHHE, CBOMCTBA,
CHOCOOBI OJyYEHUS U
MIPUMEHEHHE MPOCTHIX BEIIECTB
METaJIJIOB.

YMeTh T0Ka3bIBaTh XUMUYECKHE
CBOMCTBA METAJJIOB, 3aIIUCHIBATh
YpaBHEHUS peaKkuid B
MOJIEKYJIIPHOM U OKUCITUTEIHHO-
BOCCTAaHOBUTEILHOM BUJIE.

36.

00630p METATUYECKUX
AJIEMEHTOB A-TpyIII

Meramisl A-rpynn

YMeTh XapakTepu3oBaTh
XUMUYECKHE CBOMCTBA
MeTauoBlA-IIA rpynn u
QIFOMUHHS, COCTaBIIATh
COOTBETCTBYIOIINE YPABHEHMS
peakuui

37.

OO6mmit 0630p
MCTAUNIMYCCKUX DJICMCHTOB

B-rpynn

YMeTh XapakTepu3oBaTh
XUMHUYECKHE CBOMCTBA METAJNIOB
b- rpynn , coctaBisaTh
COOTBETCTBYIOIINE YPABHEHMS
peakuui

38.

Menn

YMeTbh COCTaBIATh ypaBHEHUS
peakuuii, XapaKTepu3yOINX
CBOMCTBA MeIU

39.

[unuk

YMeTbh COCTaBISATh YPaBHEHUS
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peakumii, XapaKTepU3yOLIUX
CBOMCTBA LIMHKA

40.

Twuran n xpom

YMeTh COCTaBIATh ypaBHEHUS
peakumii, XapaKTepU3yOLIUX
CBOMCTBA TUTAaHA U XpOMa

41.

Keme3o, HUKEIb, INIaTUHA

YMeTh COCTaBIATh ypaBHEHUS
peakumii, XapaKTepU3yOLIUX
CBOMCTBA JKee3a

42.

CIuraBsl METAJUIOB

Cmnasel.JIerupyromue
noOaBku. YepHsbie
MeTaiuibl.. [{BeTHBIE
METaJUTBI.
Uyryn.Crainb.

YMeTh npeacka3aTh CBOMCTBA
CILIaBa, 3Hasl €T0 COCTAB

43.

OKCI/II[I)I U TUAPOKCHUIbL
METAJLJIOB

Oxcunpl.I ' mapoxcuasl.

3HaTh BayKHEHIIINE CTEIIEHU
OKHCIICHUS M, JKeJie3a, Xpoma
B MX COCAMHEHUIX (OKCUIAX,
TUAPOKCHUIAX, KUCITOTaX

44.

IIpakTHyeckas padora Ne2
Pemienue
IKCNepUMEeHTATIbHBIX
3a7a4 mo Teme «Veraaabl»

YMeTh pacrio3HaBaTh KaTHOHBI
COJIEN C TOMOIIBIO KAYE€CTBEHHBIX
peaKuui.

45.

Pemenne 3amau

YMeTh pemaTh 3a1a4u Ha
pacyeTsl M0 XUMUYECKUM
YpaBHEHUSM, CBSI3AHHBIC C
MacCOBOM J0JIEH BBIX0Oa
MPOJAYKTa PEAKIINH OT
TEOPETUIECKH BO3ZMOYKHOTO
[ToBTOPHTH, YrTYOUTH U
00001IUTE MaTepual o TeMaM
«Mertamns»

I1oAroTOBUTECS K KOHTPOJIBHOMN
pabore

46.

KonrpoJsbHas padora
Ne3nmo Treme «MeTaLJIBD»

BbIABUTE ypOBEHB MTOITYyYEHHBIX
3HaHUM ydanuxcs 1no
IIPOMICHHON TeME

Tema

7. «Hemeramab (10 yacoB)

47.

0O0630p HEMETAIIOB

Hemetannsr u ux
¢duznueckue cBoicTa.
CtpoeHue aToMOB
HEMETAJIIOB.

YMeTh 1aBaTh XapaKTEpUCTUKY
XHM. 2JIEMEHTOB HEMETAIIIOB I10
ITOJIOKEHHIO B IEPUOINYECKON
CHUCTEME U CTPOCHHUIO aTOMOB

48.

CpoiicTBa U NpUMEHEHUE
BAKHEUILINX HEMETAIIIOB

3HaTh CBOMCTBA U MPUMEHEHHE
BAXHEHUIINX HEMETAJIOB
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49.

CpoiicTBa U NpUMEHEHUE
BAKHEWIIINX HEMETAIIIOB

3HaTh CBOMCTBA U MPUMEHEHHE
BAKHEHUIINX HEMETAJIOB

50.

OO1as xapakTepucTuKa
OKCHJIOB HEMETAJUIOB H
KHCIJIOPOJIOCOICPIKAIINX
KHCJIOT

3HaTh KiacCU(PUKAIIUIO OKCUIOB,
UX COCTaB, CTPOEHHE, CBOIICTBA,
MIPUMEHEHHE.

YMeTh cocTaBisTh GOpPMYIIbI
OKCHJIOB XHM. 3JIEMEHTOB —
HeMeTtaioB [—IV neprnonos
MEPUOIUYECKON CUCTEMBI,
OTIPENIETISATh B HUX THI CBSI3H, TUII
KPUCTAJUTMYECKOMN PEIIETKH,
IpeJicKa3aTh UCXO/IS U3 3TOTO
(bU3UYECKre U XUMUYECKUE
CBOWCTBA OKCHJIOB.

YMeTb 3anuchIBaTh YpaBHEHUS
peaKuuii, T0Ka3bIBAIOIIUE XUM.
CBOMCTBA OKCHJIOB HEMETAIIJIOB B
MOJIEKYJIIPHOM, HOHHOM 1
OKUCITUTEIHHO-
BOCCTaHOBUTEILHOM BUJIE.

3HaTh 00 U3MEHEHNHU CBOWCTB
OKCHJIOB HEMETAILJIOB 10
MepuoJaM | rpymiam, yMeTh
O0OBSCHATH TPUUUHBI ATHX
W3MEHEHU

51.

OxucIuTEIbHBIE CBOMCTBA
A30THOM U CEPHOMU KHUCIIOT

Knaccuduxanus
HEOPraHMYCCKUX
COCOMHCHHUH.
XuMHYecKHne CBOiicTBa
OCHOBHEBIX KJIACCOB
XUMHYECKUX
COCOMHCHHUH.

YMeTbh COCTaBIATh ypaBHEHUS
peakumii, XapaKTepU3yOLIUX
OKHUCJIUTEIbHBIE CBOMCTBA
A30THOM U CEPHOU KHUCIIOT

52.

CepHas KMCJIOTA U a30THAS
KHUCIIOTEL UX IIPUMCHCHHUC.

3HaTh 00J1aCTh IPUMEHEHUS
KHCIIOT
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53.

Bopopoaneie coenuHeHus
HEMETaJIJIOB

OKHCIIUTENHHO —
BOCCTaHOBHTEJILHBIC
CBOMCTBA HEMETAJIJIOB (
Ha IIpUMEpe BOJIOPOJIa,
KHCJIOPOJIa, CEePBhI)

YMeTh cocTaBisTh GOpMYIIbI
JIETYYUX BOJOPOIHBIX
COEIMHEHUI HEMETAJIOB Ha
OCHOBE CTPOEHUS UX aTOMOB U
JIEKTPOOTPULIATENILHOCTH,
ONPEENATh TUI CBSI3U, BUJ]
KPUCTAJUTMYECKON PEIIETKH,
OMHCHIBATh GU3NYECKUE U
XUMHYECKHE CBOICTBA,
3aMMChIBaTh YPABHEHUSI XUM.
peaKkuum.

54. | I'eneruyeckast CBSI3b YMeTh T0Ka3bIBATh B3AaUMOCBSI3b
HEOPraHUYECKUX U HEOPraHMYECKUX U OPraHuYeCKUX
OpraHMYECKUX BEILECTB COEJIMHEHUH, COCTaBIIATh

YpaBHEHHUS XMMUUECKUX PEaKIHi

55. | IpakTuyeckasi padora Ne3. YMeTh pacrio3HaBaTh BEIIECTBA €
Pemenue IIOMOIIBIO KaYECTBEHHBIX
JKCIIePUMEHTAIBHBIX peakuuii Ha aHHOHBI
3aja4 10 TemMe
«HemeTaubny

56. | KonTpoabHas pa6ora Ne 4
no teme «Hemeraib»

Tema 8 Xumus u s;ku3Hb (S yacoB)

57. | Xumus B IPOMBINUIEHHOCTH. | XUMHUYECKas YMeTh OOBSICHUTD HayuHbIE
[IpyHIMIBI TPOMBILUIEHHOTO | IPOMBIIUIEHHOCTh. XU | PUHIUIIBI IPOM3BOJICTBA HA
MIPOU3BO/ICTBA MHYECKAsl TEXHOJIOTHA. | IPUMEpe IPOU3BOACTBA CEPHOM

KHUCIIOTBHI.
58. | XMMHUKO-TEXHOJOTUYECKHE UYepnas 3HaTh, KaKue MPUHIUIIBI

IMMPUHOMUIIBI IIPOMBIIIJICHHOT'O
[MOJIy4YEHHUS
MeTtaiuioB. I Ipon3BoicTBO

YyryHa.

Metatyprus.JloMeHHa
sl IeYb. ATJIOMEpalus

XUMHUYECCKOT'O
MIPOU3BOICTBAUCIIONB3YIOTCS MPH
MOJTYYCHUH YYyT'yHa.

Ymetsb cocTaBisith Y XP,
IMPOTCKAIOIIUX ITPH MOJTYICHHUU

4yryHa.
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59. | IIpousBoacTBO cTanu Kucnoponusi YmMmerts cocraBiate Y XP,
KOHBEpTED. MPOTEKAIOIINX MTPH MOJTYICHUN
be3oTxonHoe CTaJIH.

IIPOU3BOJICTBO.
60. | Xumus B ObITY 3Hathb npaBuia 0e30macHoOn
paboThl co cpeacTBamMu ObITOBOM
XUMUHU

61. | Xumunueckas DKOJIOTUYECKUM YMeTh OOBSCHATH IPUUUHBI
MPOMBIIIICHHOCTD U MOHHUTOPHUHT.IIpeaenbH | XUMUYECKOTO 3arpsi3HEHUS
OKpYy’Karollas cpena 0 JIOTYCTHMbIE BO3]lyXa, BOJIOEMOB U IIOYB

KOHIICHTPAIUN
Tema 9 «IIpakTukym. O0001IEHHE»

62. Henouxku YmeTs pemathb
IIP/P Ne4 Peuienne MPEBPAILLICHUN. AKCIIEPUMEHTAJIbHBIE 3a1a4H:
IKCNEPUMEHTAIbHBIX I'enernueckas cBs3b a) Ha OTPEJEJIEHUE C IIOMOIIBIO
3a/1a4 M0 HEOPraHU4YeCKOM | MEXIy KlIaccaMu XapaKTEPHBIX peakiui 2-3
XUMHUHU COEIMHEHUI. MIPEUI0KEHHBIX HEOPTaHUIECKUX

WJIA OPTaHUYECKUX BEIIECTB;

63. | IIP/P Ne 5 Pemenue 0) MpoOBECTH peaKIuu, MoJ-
IKCNEPUMEHTAIbHBIX TBEPKA0I1E KaYeCTBEHHBIN
3a/a4 110 OPraHu4ecKoi COCTaB HEOPraHMYECKUX HIIN
XHMHUH OpraHUYECKUX BEIECTB;

64. | ITIP/P Ne6 Pemenue B) UCIIBITATh PACTBOPHI 3X COJICH
NPAKTHYECKUX PACYETHBIX UHJMKATOPOM U OOBSCHUTH
3amayd HaOJII0JaeMEbI¢ SIBJICHU,

65. | ITP/P Ne7 Mosyuenue I') NOJIY4UTh aM(OTEPHBII

coOupanue u
pacno3HaBaHue ra3oB

THJIPOKCHUJI M TIPOBECTH PEAKIIHH,
MTOATBEPIKIAOIIUE €TO
XUMHYECKHE CBOMCTBA;

1) TIOJTYYUTh 3aIaHHOE
OpPraHWYECKOE BEIIECTBO;

€) OCYIIECTBUTD MPAKTUUECKHE
MIPEBPAICHUS HCOPTAHUIESCKUX
WJIM OPraHU9IeCKUX BEUIECTB 110
cXeMe, MpoeiaTh
COOTBETCTBYIOIINEC XH-MUYCCKUE
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peaKIny.

VMeTs nenaTh BRIBOJEI,
oAOUpPaTh PEaKTUBBI U
06opynoBaHue, MPaBUIHLHO
IIPOBOJUTH OMIBITHI, COOIIOAs
MpaBHJIa 110 TEXHUKE

0€30MacHOCTH
66. | IlonroroBka Kk KOHTPOJIbHOM
pabote
67. | UToroBasi KOHTPOJIbHAsA
padora Ne6
68. | AHanu3 KOHTPOJBHOM

pabotel. O600IIEHNE
IIPOMICHHOI0 MaTepurasia

27




