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MNOSACHUTEJIBHAS 3AIIUCKA
Paboyast mporpamma 1o XMMHH JJIs1 OCHOBHOM IIIKOJIBI COCTABJICHA HA OCHOBE
@DyHIaMEHTAIBHOTIO si/ipa coiepkaHust oduiero oOpa3oBanus u TpeboBaHuil K pe3yabTataMm
OCHOBHOT'0 00111€T0 00pa30BaHus, NpeAcTaBieHHbIX B DenepalibHbIM rocy1apCTBEHHOM
00pa30BaTeIbHOM CTaHJapTe OOLIEro 0Opa3oBaHUs BTOPOIo MOKoJIeHUs. B Hell yunThiBaroTCs
OCHOBHBIE HUJICH MTOJIOKEHHS ITPOrPaMMBbl pa3BUTHS U (POPMUPOBAHUS YHUBEPCATIBHBIX yIEOHBIX
JeMCTBUI 1151 OCHOBHOT'O O0IIEro 00pa3oBaHMsL.

[lperonaBanne y4yeOHOrO Kypca «XUMHH» B OCHOBHOW IIKOJE OCYIIECTBIIECTCS B
COOTBETCTBUHM C OCHOBHBIMH HOPMAaTHBHBIMHM JOKYMEHTAaMH U MHCTPYKTHMBHO METOJUYECKUMHU
MaTepHuagaMu:

v' 3akon Poccuiickoit ®enepauun «O6 obpazoBanuu B Poccuiickoit ®demepanun» OT

29.12.2012r. Ne273-03;

v’ DenepalibHbIi TOCYIAPCTBEHHBIM 00pa30BaTENbHbINA CTAHAAPT OCHOBHOTO 00IIero oopa-
30BaHUs, YTBEPXKIEHHBINH mnpukazom MwunaoOpHayku Poccun ot 17.12.2010 Ne 1897 «O6
YIBEp)KJEHMM M  BBEACHUUM B  JEHCTBHE  (pelepajbHOr0  IroCyJapCTBEHHOI'O
00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO O0O0IIero oOpa3oBaHus» (B pea. MpHKasa
Muno6prayku Poccum ot 29.12.2014 Nel1644)

v" B coorBerctBur ¢ y4eOHbIM m1anoM MAOY «COIII Ne 135»

v" OcHoBHast 00111e00pa3oBaTebHas MporpaMMa OCHOBHOTO 001ero o6pasosanus MAOY
«COLII Ne135y»

v' Tlonoxenue o Paboueit mporpamme yueOHbIX PeaMeTOB, KypcoB MAOY «COIII Ne
135».

v" TlIporpamma cpeanero (oaHoro) obmiero oopaszosanust o xumuu. 10—11 kmaccsl, aBTop
0O.C.I'abpuensH.

Ona paccunTana Ha 68 u/rox (2 u/Hen). lannas pabouast mporpaMMa peaau3yercsi B yueOHHKax
1u1st obmeoOpa3zoBarenbHbIX yapexaeHuit aBropa O.C. I'aGpuensaa «Xumus. 1 1kmacce (6a30BbIid
YPOBEHB)».

Peanuzanus gaHHOM mporpaMMmbl BKJIIOYAET HCIHOJIB30BAHUE DSJIEKTPOHHBIX TEXHOJOTHH U
TEXHOJIOTUI TUCTAHIIMOHHOT'O O0YYEHHSI.

O0ocHoBanue BbIOOpa YMK, Ha ocHOBe KOTOPOIo Be/ieTcsl NMpenojAaBaHue npeamera
«XuMHUsD

B cootBercTBuM ¢ DenepanbHbM 3akoHOM «O06 oOpazoBannu B POy ocHOBHOI 3a1aveii
MAO «COII Nel35y, siBisieTcs: OCyIIECTBICHUE LIeJIEHANIPABIECHHOI0 Mpoliecca BOCIIUTAHUS U
o0yuyeHus rpaxaan P® B nHTEpecax yyamuxcs U UX poJuTelNel, o0IecTBa, rocy1apcTaa,
COITPOBOKAAFOIIETOCS IOCTHKEHUEM 00YYaIOIIMMHUCS YCTAHOBJICHHBIX TPeOOBaHUI
(beneparbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOT0 00pa3oBaTesibHOro cTannapra. Obecrnedenne
€IMHCTBAa 00pa30BaTEIHHOTO MPOCTPAHCTBA, IPEEMCTBEHHOCTh OCHOBHBIX 00pa30BaTEeIbHBIX
MpOrpamMM Ha4aJIbHOTO OOIETr0, OCHOBHOT'O OOIIET0, CPEIHETO (IIOJHOT0) 00pa30BaHuUsI.

Peanuzanus qaHHOM MPOTpaMMBI BKITFOYAET UCTIOIB30BAHNE JIEKTPOHHBIX TEXHOJIOTHH U
TEXHOJIOTUH TUCTAHITMOHHOTO O0YJYEHUSI.

Coneprxanue cpeaHero (TIOJIHOTO) 001Iero 00pa3oBaHUe HAIPABJICHO HA PEIICHUE IBYX 3a1a4:
1. 3aBepuieHue 00Ie00pa30BaTEIBHOM MOJITOTOBKH B COOTBETCTBUH ¢ 3aKOHOM 00

obpazoBanuu (B penakmuu 2007 1.).

2. Peanmu3zanus npenmpodeccrnoHanIbHOTo 0011Iero 00pa3oBaHus, KOTOPOE TMO3BOJSET 00ECTICUNUTh

MIPEEMCTBEHHOCTh 00MIEeT0 U MpodeccuoHaIbHOro 00pa3oBaHusl.

OnHOi M3 BaXKHEHIINX 3a/1a4 3TOTO 3Tara SBISETCS MOATOTOBKA 00yJalomUXCst K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MPOPECCHOHATBLHOTO MYTH.
OOyuarommecs: JOJDKHBI HAYIUTHCSI CAMOCTOSITETILHO CTaBUTh LIEH U ONIPEIENIATh IMyTH UX
JOCTH)KEHUSI, UCTIOJIh30BaTh IPUOOPETEHHBIN B IIKOJIE OIMBIT JESITSILHOCTH B PEaIbHOM JKU3HU,
3a paMKaMy y4yeOHOTO Tpolecca.

['maBHBIC MM cpeHero (ITOJTHOT0) 00IIero 0Opa3oBaHuUs:



* (hopMupoBaHME LIEIOCTHOTO MPEACTABICHHUS O MUPE, OCHOBAHHOT'O HA IPUOOPETEHHBIX
3HAHUSAX, YMEHHUAX U CIIOCO0aX e TeIbHOCTH;

* IPHOOPETEHHE OIbITAa PA3HOOOPA3HOM AEATENBHOCTH, OIIbITA IO3HAHUS U CAMOIIO3HAHMS,;

* MOIFOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOTO BHIOOPA WHAMBUIYAIbHOW 00pa30BaTEIbHON TN
po¢eCCUOHAIBHONW TPAeKTOPHUH.

Bosnb11oii Bk B TOCTHKEHUE TIIABHBIX IIeeii cpetHero (ITOITHOro) 001Iero
00pa30BaHus BHOCUT U3y4YEHHE XUMUHU, KOTOPOE IPU3BAHO 00ECIICUNTh:

1) dopmupoBaHre cHCTEMbl XUMUYECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYUYHOU
KapTUHBI MUDA;

2) pa3BUTHE JIMYHOCTU O0YUAIOLIUXCS, UX UHTEIUIEKTYaJIbHOE U HPAaBCTBEHHOE

COBEpILEHCTBOBaHUE, (POPMUPOBAHUE Y HUX T'YMAHUCTHUYECKUX OTHOLIEHUN M SKOJIOTUYECKH
11e71€c000pa3HOro NOBEAEHUS B ObITY U TPYJIOBOU JAESATEIbHOCTH;

3) BeIpaOOTKY y 00y4aromuxcs NOHUMaHMsI 0OLECTBEHHONW NOTPEOHOCTH B Pa3BUTUU XUMUM, &
TakKe (POPMUPOBAHNE Yy HUX OTHOLIEHUS K XUMUHU KaK BO3MOXHOU o0nacTu Oyayiei
IIPAKTUYECKOH 1eATEIbHOCTH;

4) hopMupoBaHHE YMEHHI 0€3011aCHOT0 00OpaIeHHs C BEIICCTBAMH, UCIIOIB3YEMBbIMH B
MTOBCETHEBHOM JKU3HMU.

Henu n3ydyeHus XumMum B cpeHe (IoJHOM) IIKOJIe:

* (popMupoBaHue y 00ydarommxcst yMEHUs BUAETh U IOHUMATh LIEHHOCTh 00pa30BaHMUs,
3HAYUMOCTh XMMHUYECKOI0 3HaHUS JJI KaX/10Tr0 YeJI0BeKa, HE3aBUCUMO OT €T0
poeCCHOHAIBHON AEATEIbHOCTH;

* popmupoBaHue y oOydaromuxcs yMeHU pa3nudarh (aKkThl U OLEHKH, CPAaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUIETh UX CBSI3b C KPUTEPUSAMHU OLICHOK U CBSI3b KPUTEPUEB C
OIpe/IeNIEHHON CUCTEMOM LIeHHOCTEN, (OPMYIUPOBAaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

* popmupoBaHue y 00y4yaroIUXcsl LIET0OCTHOTO MPECTaBICHUS O MUPE U POJIU XUMHUU B
CO3/IaHMM COBPEMEHHOI €CTECTBEHHOHAYYHON KapTUHBI MUPA; YMEHHUS OOBICHITh OOBEKTHI U
MIPOLIECCHI OKPYKAOIIEH TEUCTBUTEIBHOCTH — IPUPOIHOM, COLMAIIBHOM, KYJIBTYPHOM,
TEXHUYECKOH CpeJibl, — UCIIONIb3Ysl JUIs STOr0 XUMHUYECKHE 3HAHUS;

* npuoOpeTeHrne 00yJaroIUMUCS OIbITa Pa3HOOOPA3HON AESITETLHOCTH, OIbITA TO3HAHUS 1
CaMOIIO3HAHUS; KITFOUEBBIX HaBBIKOB, UMEIOIMX YHUBEPCATHLHOE 3HAUECHHUE IS PA3TUUHBIX
BUJIOB JI€ATEIHHOCTHU (HaBBIKOB PELIEHUS MPoOIeM, MIPUHATHS pEelIeHU, TIOUCKa, aHAJIU3a U
00paboTKK HHPOPMALIUK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, HABBIKOB
COTPY/IHUYECTBA, HABBIKOB O€30M1aCHOI0 OOpAIIEHHUs C BELIECTBAMU B IOBCEIHEBHOMN JKU3HN).

[leHHOCTHBIE OPUEHTHUPHI COACPIKAHUS Kypca XMMHUH B CpeIHEH (ITOJIHOM) IIKOJIe HE
3aBHUCAT OT YPOBHS M3YUYCHHUS U ONPEACIISIOTCS crenn(puKoi XMMUU Kak Hayku. [ToHsTre
«IIEHHOCTBHY BKIIFOYAET €IMHCTBO OOBEKTUBHOTO (CaM 00BEKT) U CYObEKTUBHOTO (OTHOIICHUE
CyOBeKTa K 00BEKTY), TOATOMY B KA4€CTBE IIECHHOCTHBIX OPUEHTUPOB XUMHUYECKOTO
00pa30oBaHUs BBICTYNAIOT 00BEKTHI, U3y4aeMble B Kypce XUMHH, K KOTOPBIM Y y4YaIIuxcs
(dhopMupyeTcst IEHHOCTHOE OTHOIIeHHE. [Ipu 3TOM BeqyIyro poJib UTPAIOT MTO3HABATEIIBHEIC
LIEHHOCTH, TaK KaK JaHHBIA y4eOHbBIN MpeMET BXOAUT B TPYIITY IPEIMETOB I03HABATEIHHOTO
IUKJIA, TTIaBHAS 1IeITh KOTOPBIX 3aKITF0YACTCS B U3YYCHUU TIPUPOIBI.

OcHOBY NO3HaBaTENbHBIX IIEHHOCTEH COCTABISAIOT HAYYHbIC 3HAHUS, HAYYHbIE METObI
MO3HAHWUS, a IEHHOCTHBIE OPUEHTAINH, POPMUPYEMBIE Y YUAILTUXCS B IPOLIECCE U3YUCHUS
XUMHH, TIPOSBIISIOTCA:

¢ B IpU3HAHWHN NEHHOCTHU HAYYHOT'O 3HAHU:, €Tro HpElKTPI'—IGCKOfI S3HAYUMOCTH, JOCTOBCPHOCTHU,
* B ICHHOCTH XUMHYECKHX METOJIOB MCCIIEI0BAHNUS KUBOU U HEKUBOM MPUPOIBL;

* B IOHUMaHUH CIIOKHOCTH U TIPOTHBOPEYHBOCTH CAMOTO MPOIIeCCa TO3HAHMS KaK H3BEYHOTO
ctpemiuenus k Mctune.



B kauecTBe 00BEKTOB IICHHOCTEH TPy/a U ObITa BHICTYIIAIOT TBOPUYESCKAsl CO3HIATEIIbHAS
JCSITeILHOCTb, 3/I0OPOBBI 00pa3 KU3HH, a IICHHOCTHBIC OPHUCHTAIIMH COJICPIKAHKS Kypca XUMUH
MOT'YT PacCMaTpUBAThCs KaKk (POPMUPOBAHUE:
® YBAXKHUTCJIBHOI'O OTHOUICHUA K C03I/II[aTCJIbHOI>’I, TBOp‘IeCKOﬁ ACATCIIBHOCTH,

* IOHMMaHHsI HEOOXOJUMOCTH 3I0POBOTO 00pa3a KU3HH;

* MOTPEOHOCTH B OE3YCIIOBHOM BBITIOJTHEHUH MPABUII 0€30ITaCHOT0 MCIIOIb30BaHMUS BELICCTB B

MIOBCETHEBHOM KH3HU;

* CO3HATEIBHOTO BEIOOpA OyayIIei mpodeccruonanbHol AestenbHocTH. Kype xumun obnagaer

BO3MOKHOCTSIMHU JIJIsl QOPMHUPOBAHKS KOMMYHUKATUBHBIX [ICHHOCTEH, OCHOBY KOTOPBIX

COCTABJISIFOT MPOLIECC OOIICHHS, TPAMOTHAS PEYb.

LleHHOCTHBIE OPHEHTALIMH Kypca HAIPaBJICHbl HA BOCIIMTAHHUE Y 00 YyJarOIIUXCS:

¢ IPaBHUJIbHOT'O UCIIOJIb30BAHUS XUMHUYECKOUI TCPMHUHOJIOTMU U CUMBOJIMKH,

* MOTPEOHOCTH BECTH JMAJIOT, BHICIYIINBATH MHEHHE OMIMOHEHTA, YYaCTBOBATh B IUCKYCCHH;
* CIIOCOOHOCTH OTKPBITO BbIpaXXaTb U apryMCHTUPOBAHO OTCTAUBATH CBOIO TOUKY 3PCHHA.

1. Ilnanupyemble oOpazoBaTeibHbIe Pe3yJIbTaThl

JlesTenbHOCTD YyUUTENs B 00y4eHUN XUMHUH B CpeHeH (MOIHOI) MIKoIe JoKHA ObITh
HampaBJeHa Ha JOCTI)KEHUE 00YUJaIOMIMMUCS CIIEAYIOIIUX PE3YIbTaTOB:
JInunocrTHbIe:

- pa3BUTHE MO3HABATEIBHBIX WHTEPECOB W WHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B Tporecce

CaMOCTOSITEIbBHOTO TPHOOPETEHUSI XMMHMUYECKHUX 3HAHMM C MCIOJb30BAaHUEM Pa3IMUHBIX
HMCTOYHHKOB WH(OPMAIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCMHTaHHE YOEKICHHOCTH B MO3UTHUBHON POJIM XMMHUU B JKU3HHU COBPEMEHHOI'O OOIIECTBa,
HEOOXOIUMOCTH XMMHYECKH T'PAMOTHOT'O OTHOIICHHSI K CBOEMY 3J0POBBIO M OKPYKAIOIIEH
cpene; - BOCIIUTAaHUE YYBCTBA FOPAOCTH 32 POCCHICKYI0O XUMHUUYECKYIO HAyKy, TYMaHU3M,
OTHOUIEHUE K TPYAY, UEIEYyCTPEMIICHHOCTD;

- (opMupoBaHUE 1IETOCTHOTO, COIMAIIBHO OPUEHTHPOBAHHOTO B3TJIs[a HA MUP B €r0 OPTaHHYHOM
€IUHCTBE U Pa3HOOOpa3uu MPUPO/IHI;

- (opmupoBaHHE YBAXKHUTEIHLHOTO OTHONICHUS K MTHOMY MHEHUIO,

- OBJIQJICHUE HABBIKAMH aJIallTA[UU B JUHAMUYHO U3MEHSIOIIEMCS M Pa3BUBAIOIIEMCS MUPE.
NPUHIATHE U OCBOEHHE COLMAJIbHOW posin OOy4aroulerocsi, pa3BUTHE MOTHUBOB Y4eOHOM
NEATeTLHOCTH ¥ (POPMUPOBAHNE JTUIHOCTHOTO CMBICIJIA YUCHHUS,;

- Pa3BUTHE CAMOCTOSITEIbHOCTH U JINYHOCTHOW OTBETCTBEHHOCTH 33 CBOM ITOCTYIKH, B TOM YHCIIE
1 MHPOPMAIIMOHHON NEATEeTLHOCTH, Ha OCHOBE MPEACTAaBICHUN O HPAaBCTBEHHBIX HOpPMAX,
COLIMAJIbHOW CIIPAaBEAJIMBOCTH U CBOOO/IE;

- (hopMHpOBaHHE ICTETUICCKUX OTPEOHOCTEH, IICHHOCTEH U YyBCTB.

- pa3BUTHE JCTETUYECKUX YYBCTB, JOOPOKEIATEIHPHOCTH M SMOIMOHAIHHO-HPABCTBEHHON
OT3bIBYMBOCTH, IOHUMAHHUS U CONEPEKMUBAHUS YYBCTBAM JPYTUX JIOJICH;

- Pa3BUTUC HABBIKOB COTPYAHHUYCCTBA CO B3POCJIBIMU U CBCPCTHUKAMU B PA3JIMYHBIX COIMUAJIbBHBIX

CUTYallUsIX, YMEHUS HE CO3/1aBaTh KOH(MDIMKTOB M HAXOAUTh BBIXOJ] U3 CIIOPHBIX CUTYalIUH;
- cBOOOJIHO MOJIb30BATHCSI BRIPAOOTAHHBIMU KPUTEPHSIMH OLIEHKH M CAMOOLICHKH, UCXOJIS U3 LIEIH
U MMEIOIIMXCSA KPUTEPUEB, pas3iinyasl pe3yslbTaT M CIOCOOBI AEHCTBHI; - CaMOCTOSTEIBHO
0CO3HaBaTh MPUYHMHBI CBOETO yCIIeXa MM HEeYyCIeXa M HaXOAUTh CIIOCOOBI BEIX0/1a U3 CUTYAITUH
HEyCIexa;
- YMETh OLEHHUTHb CTENEHb YCIENIHOCTH CBOCH WHAMBHIyaJIbHOH 00pa30BaTEIbHOM
NeSITEIbHOCTH;



- (opmupoBaHHe YCTAaHOBKM Ha  O€30MacHBIA, 3J0pOBbI 00pa3 >KW3HM, MOTHUBALUU K
TBOpUYECKOMY TpYAY, K paboTe Ha pe3ynbTaT, OepekKHOMY OTHOIICHHIO K MaTepUalIbHBIM U
JyXOBHBIM IIEHHOCTSIM.

MeTanpeaMeTHBIMH PE3yJIbTaTAMU U3YUCHUS MIPeIMETa « XUMUS» SIBIICTCS (DOPMHUPOBAHKE
YHUBEpCaIbHBIX yueOHbIX nerictBuid (Y'Y []).

Peeyviamusnvie YYII.

- CaMOCTOSTENbHO OOHAPYXHUBATh U (POPMYIUPOBATH TPOOJIEMY B KJIACCHON U MHAMBHIYaJIbHOM
y4eOHOM JeATeTbHOCTH;

- BBIBUTaTh BEPCUM pEILIEHUS MpPOOJIEMbl, OCO3HABATh KOHEYHBIM pE3yNabTaT, BbIOUMpaTh W3
MPETIOKEHHBIX U UCKaTh CAMOCTOSATEIBHO CPEJCTBA TOCTHXKEHUS LENH;

- COCTAaBJIATH (MHAUBUIAYAJIbHO UM B TPYIIIIE) IJIaH PEeLIeHUs IPo0IeMbl (BBIIIOTHEHHS IPOEKTA);

- moaOUpaTh K KaXI01 rpodieme (3a1aue) aIeKBaTHYIO €l TEOPETHUSCKYIO MOJICTTh;

- paboTas o MPEATIOKEHHOMY M CAMOCTOSTEIEHO COCTABIICHHOMY IIJIaHY, UCIIOJIh30BATh HAPSITY
C OCHOBHBIMHU U JIONOJHMUTEIbHBIE CPENCTBA (CIpaBOYHAs JIMTEPATYpa, CIOKHBIE IMPUOOPHI,
KOMIIBIOTED);

- TUIAHUPOBATh CBOIO MHIMBHYaJIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO;

- paboTaTh 10 CAaMOCTOSITEIBHO COCTABICHHOMY TIJIaHY, CBEPSSACH C HUM H LENbIO JeSITEIbHOCTH,
UCTIPABIISisl OMIMOKM, MCIONB3Ys CaMOCTOSTENIbHO MOAOOpaHHBIE CPEACTBAa (B TOM YHCIE U
WuTepHeT); - B X0/i€ NPeCTaBICHUS [IPOEKTa JaBaTh OLEHKY €0 pe3yJbTaTaM.

llosnasamenvrvie YYJ/I:

- aHaJIM3upoOBaTh, CPAaBHUBATH, KIACCUPUIMPOBATh U 0000IaTh (aKThl U SBICHUS. BBIABIATH
MIPUYUHBI U CIIEJICTBUS IPOCTHIX SIBICHUN;

- OCYUIECTBIIATH CPaBHEHUE, KJIACCU(PUKALINIO, CAMOCTOSITEILHO BEIOMPAsi OCHOBAHUS I KPUTEPUU
JUTSL YKa3aHHBIX JIOTHUECKHUX OTepalluii;

- CTPOUTH JIOTUYECKOE paCCYKICHHE, BKIIOYAIOIIEe YCTAHOBICHHE MPUYHMHHO-CIIEICTBEHHBIX
CBs3€l;

- CO37aBaTh CXEMATHYECKHE MOJIENU C BBIACIEHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBHEKTA.

- COCTAaBJIATH TE3UCHI, PA3IMYHBIC BUJIBI UTAHOB (IIPOCTHIX, CJIOKHBIX H T.I1.);

- mpeoOpa3oBbIBaTH HHGOPMAIIMIO U3 OHOTO BUAA B APYrou (TabIUIly B TEKCT U TIP.);

- YMCTb ONpCACIIATHL BO3MOXXHBIC HMCTOYHHKHU HCO6XO)II/IMI>IX CBeﬂeHHﬁ, MIPOU3BOAUTL ITOMCK
nH(pOopMaInu, aHaTU3UPOBATh U OIIEHUBATH €€ TJOCTOBEPHOCTh; - IPEACTABIATH MHPOPMAIIUIO
B BUJIE KOHCIIEKTOB, TabJUII, CXeM, TPaHUKOB.

Kommynuxamuenvie YV/I.

- CaMOCTOSITEJILHO OPraHW30BBIBATH Y4eOHOE B3aMMOJICHCTBHUE B Tpymrme (OnpeaensaTh obmue
SN, PACTIPEICIISITh POJIH, IOTOBAPUBATHCS IPYT C IPYTOM H T.1I.);

- (opMyIHpOBaTH COOCTBEHHOE MHEHHE U TTO3UIHIO0, aPTYMEHTHUPYET UX;

- OCYHICCTBJIATH B3aMMHEBIN KOHTPOJb MW OKa3bIBaATb B COTPYAHUUYCCTBC HCO6X0)II/IMYIO
B3aMMOITOMOIITb;



- OpFaHI/IBOBBIBaTB U IUNIaHUPOBATb yqe6Hoe COTPYAHHYCCTBO C YUYUTCIIEM U CBCPCTHUKAMU,

OIIPEACIATh LUCIIN U (PYHKHI/II/I Y4aCTHHKOB, CIIOCOOBI BSaPIMO,I[efICTBHH; IUIAHUPOBATDH 06H_[I/Ie

CIIOCOOBI pabOTHI;
- OpaTh Ha ceOs1 THUITMATUBY B OPTaHU3aIMA COBMECTHOTO JICUCTBHSI (ZI€JI0BOE JTUIAEPCTBO);
- BIQJCTh MOHOJIOTUYECKOM W JHAIOTHYECKOW (opMaMu pedd B  COOTBETCTBUH
rpaMMaTHYECKIMH U CHHTAaKCUYECKUMH HOPMaMH POJTHOTO SI3bIKA.

IIpeaMeTHbIE pe3yJIbTATHI

OOyuarommiicst HAyYnTCH:

—  packpblBaThb Ha IpuUMeEpax pojib XUMHUU B (OPMHUPOBAHUHM COBPEMEHHON HayyHOH
KapTUHBI MHUpa U B IIPAKTUYECKON JECATEIBHOCTH YEJIOBEKA, B3aUMOCBI3b MEXKIY XUMHEHU U
JIPYTMMH €CTECTBEHHBIMU HayKaMH;

—  yCTaHaBIMBaThb IPUYMHHO-CICJCTBEHHBIE CBS3M MEXIYy CTPOEHHUEM AaTOMOB
XUMUYECKHUX DJIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX HJIEMEHTOB U
X COCAUHEHUN B COOTBETCTBHUM C IOJIO)KECHHEM XMMHUYECKUX HJIEMEHTOB B IIEPUOJAUYECKOU
CUCTEME;

—  AHAJIM3UPOBATH COCTaB, CTPOCHUE M CBOMCTBA BELIECTB, IPUMEHSAA I10JIOKEHUS
OCHOBHBIX XMMHYECKUX TEOPUN: XUMHUYECKOTO CTPOEHUSI OPraHWYECKUX COeOUHEHMH A.M.
byrneposa, cTpoeHHs aTOMa, XUMUYECKOHN CBSI3H, 3JIEKTPOIUTUYECKON JUCCOLUALUN KUCIIOT
1 OCHOBAaHMM; YCTAHABIIMBATh IIPUYNHHO-CJICACTBEHHBIE CBA3M MEXKIY CBOMCTBAMU BEILIECTBA
U €ro COCTaBOM U CTPOCHUEM;

—  NIPUMEHSTH IIPABHJIa CUCTEMATUYECKON MEXKTYHAPOJHOM HOMEHKIIATYPBI KaK CPEICTBA
pa3nuyeHHs U UICHTU(UKALMY BEIIECTB M0 UX COCTABY U CTPOCHHUIO;

— COCTaBIISAITh MOJIEKYJSIPHBIE W CTPYKTYpHble (OpPMYJIbl HEOPraHHYECKUX U
OpPTraHMYECKHX BEIECTB KaK HOCUTeNeH nH(pOpMAIMK O CTPOCHUH BEILIECTBA, €r0 CBOWCTBAX U
MIPUHAUIEKHOCTHU K OIIPEIEIICHHOMY KJIACCY COCAUHEHUN;

—  OOBSCHATH TPUPOJY U CIOCOOBI 00pa30BaHUS XMMHYECKON CBSI3U: KOBAJICHTHOMN
(TmossipHO#, HEMOSPHOM), HOHHOM, METAINTUYECKON, BOJOPOJIHON — C IIENIbIO OIpEIeIICHUs
XUMHUYECKON aKTUBHOCTH BEILIECTB;

—  XapakTepHu30BaTh (U3NUYECKUE CBOWCTBA HEOPTAHUYECKUX U OPTAaHUYECKHUX BEILECTB U
yCTaHABJIMBAaTh 3aBHUCUMOCTb (DPU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKON
pELIETKH;

—  XapakTepu30oBaTh 3aKOHOMEPHOCTH B U3MEHEHHH  XUMHUYECKHUX

CBOMCTB
IIPOCTHIX BEILIECTB, BOJXOPOIHBIX COEIUHEHUN, BBICIIUX OKCUIOB U THIPOKCUIIOB;

— IpUBOJUTH IPUMEPHl XUMHYECKMX PEAKLHH, PACKPHIBAIOIIUX XapPAaKTEPHbIE
XMMHYECKHE CBOMCTBA HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB M3YYEHHBIX KJIACCOB C
LEJIbI0 UX UACHTU(DUKAIMH U 00bSICHEHHsI 007aCTH IPUMEHEHNS;

—  ONpeneNsATh MEXaHW3M PEaKIMH B 3aBUCHMMOCTH OT YCIOBHMH NPOBEICHHUS PEaKLUHU U
IIPOTrHO3UPOBaTh BO3MOXHOCTb IIPOTEKAaHUS XHMHUYECKHX pEakUUid Ha OCHOBE THIA
XMMHYECKOH CBSI3M U aKTUBHOCTH PEAreHTOB;

—  YCTaHaBJIMBATh 3aBUCHUMOCTb PEaKIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COeIMHEHUN
OT XapakTepa B3aUMHOIO BIHMSHHUS aTOMOB B MOJIEKYJIAaX C LEJNbI0 IMPOTHO3UPOBAHUS
IIPONYKTOB PEAKLINH;

C



—  YCTaHaBJIMBaTh 3aBUCHMOCTh CKOPOCTH XHMHYECKOM PEaKIUH U CMEIICHHUS
XUMUYECKOTO PABHOBECHS OT Pa3IMUHBIX (PAKTOPOB C IEIBIO ONPEACIICHHUS] ONTUMAJIBbHBIX
YCJIOBHM MPOTEKAHUS XUMHUYECKHUX MTPOIIECCOB;

—  YCTaHaBIIMBAaTh TEHETHYECKYID CBs3b MEXAY KjIaccaMd HEOPraHW4YeCKHX |
OpPraHWYECKHUX BEIIECTB JIsl 000OCHOBAHUS MPUHIIMITHAIBHONW BO3MOYKHOCTH
MOJIYYCHHS] HEOPTaHWYECKUX U OPTraHUYECKUX COCIMHEHHH 3aJaHHOTO COCTaBa M CTPOCHUS;

— mnoaluparth  pearcHTHI, yCIIOBUA U OILIPpENENATh  IIPOAYKTEI

peaKkuuid,
MO3BOJISIIOIINX PEATU30BaTh JJA0OPATOPHBIE M MTPOMBIIIICHHBIE CTIOCOOBI MTOTYUEHHS
BOKHEUIITUX HEOPTAHUYECKUX M OPTAaHUYECKUX BEIIECTB;
—  ONpeAeNiaTh XapakKTep Cpelabl B pe3ylbTaTe THUAPOJIM3a HEOPraHUYECKUX U

OpTraHN4YC€CKUX BCIICCTB U IPUBOJAWUTL ITPUMCPBI THAPOJIM3a BCHICCTB B HOBCCILHCBHOﬁ KHU3HU

YeJIoBeKa, OMOJOTHYECKIX OOMEHHBIX MPOIIECCaX U MPOMBIIUIEHHOCTH;
— TOPUBOJUTH NPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuid B MPUPOJE,

MIPOU3BOJICTBEHHBIX NPOLIECCAX U )KU3HEESTETbHOCTH OPraHU3MOB;

—  00OCHOBBIBAaTbH IPaKTU4YECKOe UCIIOJIb30BaHUE HEOPraHUYeCKuX

u
OpPraHWYECKHX BELIECTB U MX pPeakLuil B IPOMBIIUICHHOCTH U OBITY;

- BBITIOIHATh  XUMHUYCCKUH OKCIICPUMCHT IO pacClO3HABAHUTIO U TNOJYUYCHHUIO
HCOPraHMYCCKHUX W OpPraHUYCCKUX BCHICCTB, OTHOCAIIMUXCA K PA3JIMYHBIM KJIaCCaM
COCL[I/IHCHHfI, B COOTBCTCTBUMU C IIPpaBUJIAMU U IpUEMaMU Oe30macHoit pa6OTI)I C XUMHNYCCKUMU
BEIIIECTBAMH U JIAOOPATOPHBIM 000PYOBaHUEM;

— TPOBOAMTH pAcCYeThl HAa OCHOBE XHMHUYECKHUX (OpPMYT M YpaBHEHHH pPEAKIMMA:
HaXOXJICHHE MOJICKYJIIPHOW (OPMYJIBI OPTaHWYECKOTO BEIIECTBA IO €r0 TUIOTHOCTH H
MaCCOBBIM AOJIAM 3JICMCHTOB, BXOJAIIUX B €TI0 COCTAB, UJIX IO IMPOAYKTAM CropaHus; paCuCThbl
MaccoBOM 1oy (Macchl) XMMHUYECKOTO COEJIMHEHHS B CMECH; pacdyeThl Macchl (oObema,
KOJIMUYECTBA BEILIECTBA) MPOJYKTOB PEaKIIMU, €CIIU OJHO U3 BEUIECTB JaHO B U30BITKE (MMEeT
MPUMECH); PpacueThl MacCOBOW WJIM OOBEMHOW JOJM BBIXOJA TMPOJYKTAa PEAKIUUA OT
TEOPETUYECKH BO3MOYKHOI'O; PacyeThl TEIUIOBOro 3¢ ¢ekra peakluu; pacdeTbl 0OBEMHBIX
OTHOLIEHUH Tra30B NIpU XUMHYECKHX peakLUsX; pacueTbl Macchl (00beMa, KOJIMYecTBa
BEILIECTBA) MPOAYKTA PEAKIMH, €CIIM OJTHO U3 BELIECTB AAHO B BUJIE€ PACTBOpA C ONPEAEICHHON
MacCOBOM J10JIEN paCTBOPEHHOT'O BEILIECTBA;

—  BJIAJIETh IIpaBUJIaMM 0€30MacCHOro OOpalleHHs C €JKUMH, TOPIOYUMU U TOKCUYHBIMU
BEIIECTBAMHU, CPEACTBAMU ObITOBON XUMUM;

—  YCTaHaBIMBAThb B3aUMOCBS3M MEXAy (akTaMu U TEOpHEH, MPUUUHON U CIEICTBHEM
IpU aHaIu3e MPOOJIEMHBIX CUTYallMii U OOOCHOBAHMHU NPUHMMAEMBIX PEIIEHUH Ha OCHOBE
XMMHUYECKHUX 3HAHUM;

—  TPEeACTaBJIATH ITyTH PELIeHUs I00aNbHbIX IPo0IeM, CTOALIMX Iepesl YeT0BEUECTBOM,
U IIEPCTIEKTUBHBIX HAIIPABIECHUHN Pa3BUTHS XUMUUYECKUX TEXHOJIOTUM, B TOM YHCJIE TEXHOJIOTHH
COBPEMEHHBIX MaTepHalloB C pa3IMYHON (YHKIHMOHAIBHOCTHIO, BO300HOBJISIEMBIX
HUCTOYHHUKOB CbIPpbA, nepepa60TKH " YTWIN3aluU POMBIIIIJICHHBIX U OBLITOBBIX OTXOO0B.

OOyuarommiicsi MOJTYYUT BO3MOKHOCTH HAYYHMThCSH:

—  (opMmynupoBaTh IeJIb UCCIEIOBaHUS, BBIIBUTAaTh M MPOBEPATh SKCIEPUMEHTAIHLHO
TUMNOTE3bl O XHMHUYECKHMX CBOMCTBaX BELIECTB HAa OCHOBE HX COCTaBa U CTPOCHHS, UX



CHOCOOHOCTH BCTYNAaTh B XWMHUYECKHE PEAKIMH, O XapaKTepe M MPOIYKTaX Pa3IUUHBIX
XHUMHAYECKHUX PEaKIuii;

— CaMOCTOATCIIBHO INUIAHUPOBATH W HNPOBOAUTH XHUMHUYCECKHUE OKCIICPUMCHTBI C
coOJIr0IeHrEM MpaBmIT 0€30TacHOM PabOTHI ¢ BEIIECTBAMH U J1a0OPATOPHBIM 000PYI0BaHUEM;

—  ONHCHIBATH COCTOSHUE JJICKTPOHA B aTOME HAa OCHOBE COBPEMCHHBIX KBAaHTOBO-
MEXaHUYECKHX TPEJICTABICHU O CTPOCHUM aroMa i OOBSICHEHUS pe3yabTaToOB
CIEKTPAIbHOTO aHalln3a BEIIECTB;

—  TPOTHO3MPOBATH BO3MOXHOCTh IPOTEKAHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
pEaKIMid, JIe)KAIMX B OCHOBE IIPUPOIHBIX M MPOU3BOJICTBEHHBIX MTPOIECCOB.

2. Conepxanmne y4eOHOIro npeamera
Oowan xapakmepucmuka yueonozo npeomema

OcobeHHOCTH coiepKaHus 00yUEHUST XUMUU B CPEeTHEH (TTOTHOM) IITKOJIE 00YCIOBICHBI
cnenupuKoi XUMHUH, KaK HAyKH, U TIOCTaBICHHBIMU 3a7a4amMu. OCHOBHBIMU MPoOIeMaMu
XUMHH SBIIAIOTCS U3y4eHHE COCTaBa U CTPOEHUS BEUIECTB, 3aBUCIMOCTH X CBOICTB OT
CTPOEHMUSI, MOTYICHHE BEIIECTB C 3a/IaHHBIMU CBOMCTBAMH, UCCIICIOBAHUE 3aKOHOMEPHOCTEH
XUMHUYECKHUX PeaKINii U myTel yIpaBIeHUs] UMU B LEJSIX MOMyYeHUs] HEOOXOAUMBIX YEIOBEKY
BEIIECTB, MAaTEPHAIIOB, SHEPTHH.

[TosTomy B paboueii mporpaMmMe Mo XUMUM HAIIUTA OTPAKEHHE OCHOBHBIE COZepKaTeNIbHBIC
JTHHH

* «BeriecTBO» — 3HaHUS O COCTaBE U CTPOCHHUH BEIIECTB, MX BAKHEUITUX (PU3UUECKHUX U
XAMUYECKHX CBOMCTBAX, OMOJIOTMYECKOM JICHCTBUH;

* «XuMuueckas peakius» — 3HaHUS 00 YCIOBUSAX, B KOTOPBIX MPOSIBISIOTCS XUMUYECKUE
CBOWCTBA BEIIECTB, CIIOCO0aX YIPaBICHUS XUMUYCCKAMU TPOIIECCaMHU;

* «[IpuMeHeHne BelIecTB» — 3HAHUS U OIBIT IPAKTUYECKON ACSITEIHOCTH C BEIIECTBAMU,
KOTOpBIC HAaN0OJIee YacTO YIIOTPEOISIFOTCS B TIOBCETHEBHOM JKU3HHU, IIIMPOKO UCTIONB3YIOTCS B
MIPOMBIIIJIEHHOCTH, CETLCKOM XO035iCTBE, Ha TPAHCTIOPTE;

* «SI3BIK XUMHH» — CUCTEMa BOKHEHIIINX TIOHATUN XUMHUU U TEPMHUHOB, B KOTOPBIX OHH
OTHCHIBAIOTCS, HOMEHKIIATypa HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB, T. €. X Ha3BaHUA (B
TOM YHCJIC U TPUBHAJIBHBIC), XUMUIECKHE (POPMYIIBI M YPaBHEHHSI, & TAKXKE MPaBUIa MEPEBO/IA
nH(pOpPMAIIUY C POJAHOTO WM PYCCKOTO SI3bIKa Ha SI3bIK XUMHUU B 00paTHO.

Tema 1 [lepuoguyeckuii 3aK0H U cTpoeHne atoma (6 4)

OcHOBHbBIE CBEICHHSI O CTPOCHHH aTOMa. SIIpO: MPOTOHBI U HEUTPOHBL. 30TOMBI. DJIEKTPOHBI.
DJIeKTpOoHHas: 0000UKa. DHEPreTUYecKuil ypoBeHb. OCOOEHHOCTH CTPOEHHUS FJICKTPOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MEPHO0B nepuoaudeckoii cuctemsl . W.
Menneneesa (mepexoHbIx aneMeHToB). [loraTue 06 opOuTasix. S- up-opoUTaNH. DIEKTPOHHBIC
KOH(UTYpallMi aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

[epuoanueckuii 3axon /1. 1. Menneneesa B cBeTe yueHus o crpoenun atoma. Otkpoitue /1. U.
MeHnzeneeBbIM IEPUOINIECKOTO 3aKOHA.

[Tepuonnueckas cucrema xumudeckux 3yeMenToB [1. 1. MenneneeBa — rpaduueckoe
oToOpakeHHe MePUOANYECKOro 3aKoHa. du3nyeckuii CMBICI MOPSAAKOBOTO HOMepa 3JIeMEHTa,
HOMEpa MepuoJia U HoMepa rpynmnbl. BaneHTHbIE 31eKTPOHBI. [[pUYrHbBI ”3MEHEHHS CBOKCTB
9JIEMEHTOB B TIEPUOIaxX U rpynmnax (TJaBHBIX MOATPYIINAX).

[TonoxeHnne Bogopoaa B NEPUOJANYECKON CUCTEME.

3HaueHUE NEPUOJIUYECKOr0 3aKOHA U IEPUOANUECKON CUCTEMbBI XUMUYECKUX 1eMeHTOB [[. U.
MenneneeBa /Uit pa3BUTHS HAYKH U TIOHUMAHUS XUMHUYECKONW KapTUHBI MUPA.

Tema 2. Ctpoenue Bemectna (18 1)



Honnas xumuueckas cBs3b. Katnons! u annonsl. Kiaccudukanust nonos. Monnble
KpUCTAJIIMYECKHEe pemeTkd. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTAINIMYECKUX PEILIETOK.
KoBaneHTHasg xumMu4deckas CBsi3b. JJIEKTpPOOTpULIATeabHOCTD. 1lonsipHas n HenonspHas
KOBaJICHTHbIE CBA3H. Jumonb. [1oaspHOCTH CBSA3H U MOISIPHOCTH MOJIEKYIIbl. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUs KOBAJEHTHOW CBA3U. MoOJIeKyIsIpHbIE U
aTOMHBIE KpUCTaUINYeCKue pereTki. CBOMCTBA BELUIECTB C 3TUMU TUIIAMU KPUCTAIIIMUYECKHUX
PEIIETOK.

Mertannuueckas XuMudeckas cBsizb. OCOOEHHOCTH CTPOEHUSI aTOMOB METAJIIIOB. MeTamnueckast
XMMHMYECKasl CBSI3b U METAJUIMYECKAsl KpUCTAJUIMYECKas pemeTka. CBONCTBA BEIIECTB C 3TUM
TUIIOM CBSI3H.

Bognoponnas xumuueckas cBA3b. MexMOJEKyIIpHas U BHYTPUMOJIEKYJISIpPHAs BOAOPOIHAs
CBS13b. 3HAUCHHUE BOJOPOIAHOMN CBS3H [T OPTaHU3ALNHU CTPYKTYP OHOIIOTUMEPOB.

[Tommumepsl. IlnacTMaccel: TEPMOIUIACTBI U PEAKTOILIACTBI, MX IIPEICTABUTENIN U IIPUMEHEHUE.
Bonokna: npupoaHble (pacTUTENbHBIE U )KUBOTHBIE) U XUMUYECKUE (MCKYCCTBEHHBIE U
CHUHTETHYECKHUE), UX NPEJCTaBUTENIN U IPUMEHEHHE.

I"a3z000pa3Hoe cocTosiHUE BeecTBa. Tpu arperaTHbIX COCTOSTHHS BOJBI. OCOOECHHOCTH CTPOCHHUS
ra3oB. MossipHbIil 00beM Ia3000pa3HbIX BEILECTB.

[Ipumeps! ra3000pa3HbIX IPUPOJHBIX CMECEH: BO3yX, IPUPOIAHBIN Ta3. 3arps3HeHNe
aTMocdepbl (KUCIOTHbIE JOKIU, TAPHUKOBBINA AP peKT) u 6opbda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YIIEKUCIbIN ra3, aMMHUaK,
stuiieH. VX noiydeHnue, coOupaHue 1 pacro3HaBaHUe.

Kunkoe cocrostnue BemiectBa. Boga. [loTpebienne Boabl B OBITY U Ha IPOU3BOJICTBE.
JXecTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

MunepanbHbie BO/Ibl, X UCTIOJIb30BAHUE B CTOJIOBBIX U JIEYEOHBIX LENSX.

Kunkne kpucTaiisl ¥ UX IPUMEHEHNE.

TBepnoe cocTosHue BeiecTBa. AMop(HbIE TBEpble BELIECTBA B IPUPOJE U B KHU3IHH YEIOBEKa,
UX 3HaY€HUE U npuMeHeHue. Kpucramimueckoe CTpoeHUE BELECTBA.

Hucnepcubie cuctemsl. [loHsaTHe 0 AucnepcHbIX cuctemax. JucnepcHas $asza u JucrepcuoHHas
cpena. Knaccugukaius tucnepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOI'O COCTOSTHHS
JIMCTIEPCHOM CpeJIbl U TUCTIEPCUOHHON (Da3hbl.

I'pyboaucnepcHble CUCTEMBI: AMYIbCHH, CYCIIEH3UH, a3PO30JIH.

ToHKOaUCTIEPCHBIE CUCTEMBI: TN U 30JIH.

Cocras BemiecTBa U cMeceil. BelecTBa MONEKyIsIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

[onsiTue «nomns» i ee pa3HOBUAHOCTHU: MaccoBas (1011 3JIEMEHTOB B COEIMHEHUH, J10JIS
KOMIIOHEHTa B CMECU — JI0JIsl IPUMECEH, 10JIs1 PACTBOPEHHOT'O BELIECTBA B PACTBOPE) U
o0beMHast. Jons BBIXOAA MPOAYKTA PEaKIK OT TEOPETUIECKH BO3MOMKHOTO.

JemoncTpanuu. Paznuunbie GOpMBI IEPHOANYECKON CUCTEMbI XUMUYECKHX 31eMeHTOB /1. 1.
MenneneeBa.Mojesb KpUCTAITHISCKOM pemeTku xjaopuaa HaTtpus. OOpas3iisl MUHEPAJIOB C
MOHHOW KPUCTAJTINYECKOHN PEIIETKON: KAJIBLIUTA, ranuTa. Mogenu KpuCTANINYECKUX PEIIETOK
«CYXO0ro JIbJia» (WM nojaa), anmasa, rpaduta (min kBapua). Moaens mosiekyinsl JJTHK. O6pa3ibr
actmace (peHonopopmanbaeruIHbIe, MOJINYpPETaH, MOJIUITHIICH, TIOJIUIIPOITHIIEH,
MOJIMBUHWIXJIOPHUA) U u3Aenus u3 Hux. O0pasiibpl BOJIOKOH (IIEPCTh, LIENK, alleTaTHOE BOJIOKHO,
KaIrpoH, JIaBcaH, HEMJIOH) 1 u3aenus u3 Hux. O0pasibl HEOPraHUYECKUX TOJIMMEPOB (cepa
TIacTUYecKas, KBapll, OKCUJ] alFOMUHUS, IPUPOIHBIE ATIOMOCUIUKATHI). MOJeIb MOJIIPHOTO
o0bema ra3oB. Tpu arperatHbix cOCTOSTHHA BO/IbI. OOpa3Iibl HAKUIH B YaHHUKE U TpyOax
HEHTPaJIbHOr0 OTOIUIeHHS. KeCTKOCTh BObI U cIOCcOObI ee ycTpaHeHusl. [Ipubopbl Ha KUIKUX
kpuctaiax. O6pasibl pa3TUIHBIX JUCTICPCHBIX CHCTEM: IMYJILCUH, CYCTICH3UH, a9p030JIei,
reneii u 3onei. Koarynsuus. Cunepesuc. Dddexr Tunaans.



JlaGopaTopHblie onbIThl. 1. OnpeaeneHre TUIa KPUCTAIIMYECKOM PEIIeTKH BEIIeCTBa U
ONMCAHUE €ro CBOUCTB. 2. O3HaKOMJIEHHE C KOJUIEKIIMEN TOJMMEPOB: IUIACTMACC U BOJIOKOH U
u3zienus u3 Hux. 3. VcnpITanue BOJbI Ha )KECTKOCTh. Y CTPaHEHUE KECTKOCTHU BOJBIL. 4.
O3HakoMJIEHUE C MUHEPAJIbHBIMU BoAaMu. 5. O3HaKOMJICHUE C TUCTIEPCHBIMU CUCTEMaMHU.

IIpakTnueckas padora Ne 1. [lonyuenue, coOupaHue U pacrio3HaBaHUE T'a30B.

Tewma 2. Xumudeckue peakiuu (15 u)

Peakuuu, naymnye 6e3 n3MEHEHHs COCTaBa BELIECTB. AJUIOTPONHS U aJUIOTPOITHbIE
BUFoM3MeHeHHs. [[prHunHBI aIIoTponuy Ha puMepe MoaudUKaIMii KUCIOpOoaa, Yyriiepoaa u
docdopa. O30H, ero OHOTOTrHIYECKasT POITb.

H3omeps! u uzomepus.

Peakuuu, naymniye ¢ "3MEHEHHEM COCTaBa BellecTB. Peakiuy coeAMHEeHNs, Pa3JIoKEeHNUs,
3aMelleHuss 1 0OMeHa B HEOpraHM4eCKOW M OpraHn4eckoil Xumun. Peakuuu sk30- 1
sHpoTepMHuueckue. TemnoBoit 2G(HeKT XUMUIECKOW PEaKINi U TEPMOXUMHUYECKHE YPAaBHCHHSI.
Peakuuu ropenus, Kak YaCTHBIN CIydaid 9K30TEPMUUYECKUX PEAKLIUM.

CxopocTh XuMU4YecKkoil peakii. CKOpOCTh XUMUYECKOU pPEeaKIUui. 3aBUCUMOCTh CKOPOCTH
XUMUYECKOU peaklUy OT MPUPO/Ibl PearupyrouX BeleCTB, KOHLIEHTPALUU, TEMIIEPATYpHI,
IUIOIIA M TOBEPXHOCTH CONPUKOCHOBEHMS M KaTanu3aropa. Peakium roMo- U reTeporeHHbIe.
[NonsiTue o kaTanuse u karanuzaropax. DepMeHTHI KaKk OMOIOTHYECKHE KaTaTnu3aTOPhI,
0COOCHHOCTHU UX (PYHKITMOHUPOBAHMSI.

OOpaTuMocTh XUMHUYECKHX peakiuii. HeoOpaTumple u 00paTuMble XUMUYECKUE PEAKIHH.
CocTosHME XMMHUYECKOr0 paBHOBECHUS I OOpaTUMbIX XUMHUECKHUX peakiuil. CriocoOsl
CMEIICHHUS XUMUYECKOTO PaBHOBECHS HA MMPUMEPE CHHTe3a aMmMuaka. [loHsaTHe 00 OCHOBHBIX
Hay4YHbIX IIPUHLIMIAX TPOU3BOACTBA HA IPUMEPE CUHTE3a aMMHUAKa WIIM CEpHOM KUCHOTHI. Poib
BOJIbI B XUMUYECKOH peakin. MicTunHbie pacTBOpBL. PacTBOpuMOCTS 1 Kitaccudukanus
BELLECTB 10 3TOMY IPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.
DNEKTPOIUTHI U HEIEKTPOIUTHIL. DIIEKTPOJIUTHYECKAs! Tucconnanus. Kucinorel, o0cHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPHUH JIEKTPOIUTUYECKON JUCCOLUALINN.

XUMHYECKUE CBOMCTBA BOJIbI: B3aUMOJICHCTBUE C METaJIaMH, OCHOBHBIMU U KUCIIOTHBIMU
OKCHJIAMH, Pa3JIoKeHHE U 00pa30oBaHKUe KPUCTAIOTUAPATOB. Peakuuu rugpaTtauu B
OPraHU4eCKOU XUMHH.

l'unponu3 opraHMyeckUx ¢ HEOpraHWMYecKux coenuHeHuid. HeoOpaTumblil  THIPOIU3.
OOpaTuMblii THIPOTIU3 COJIEH.

['maponu3 opraHMYeCcKUX COCIMHEHUI U €ro MPAaKTUYECKOE 3HAYCHUE JJIs MTOITy4eHUS
TUPOJIM3HOTO CIIMPTa U MbUIa. brosiornueckas poss rupoin3a B INIACTHYECKOM U
JHEPreTUYeCKOM OOMEHE BEIIECTB U YHEPIHH B KIIETKE.

OKHCANTENBEHO-BOCCTAHOBUTEbHBIE peakiuu. CTeneHpb okucienus. OnpeaeneHnue CTeneHu
okucieHus 1o gopmyne coeauHenus. [lonsTre 06 OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIIEHNE U BOCCTaHOBJIEHUE, OKUCIUTENIb U BOCCTAHOBUTEIID.

DIIEKTPONN3. DIEKTPOJIN3 KaK OKHCIUTEIBLHO - BOCCTAHOBUTEIBHBIN MpOLEecc. DIEKTPOIU3
pacIuIaBoOB U pacTBOPOB Ha MpuMepe xjiopuaa HaTpus. [IpakTruueckoe npuMeHeHue
3JIEKTPOJIN3a. DIEKTPOIUTUUECKOE TOTyYEHHUE aATFOMUHUSI.

Jemoncrpanuu. [Ipespamenne kpacuoro pocdopa B 6ensiit. Monenu Monekysa OyTaHa u
n300yTaHa. 3aBUCHMOCTb CKOPOCTH PEaKIMK OT MPUPOIBI BEIIECTB HA IPUMEPE
B3aMMOJICHCTBUS PACTBOPOB PA3IUYHBIX KUCIOT OJMHAKOBON KOHIICHTPAIIUH C OJIMHAKOBBIMU
TpaHyJIaMy IIMHKA U B3aUMOJICHCTBHS OJTMHAKOBBIX KyCOUYKOB Pa3HBIX METAJIIOB (MarHus,
[IMHKA, JKeJIe3a) C COJITHOM KUCIIOTO. B3anuMoeiicTBre pacTBOPOB CEPHOI KUCIIOTHI C
pacTBopaMu THOCYJb(haTa HATPHS PA3IMIHON KOHIICHTPALIMU U TeMIepaTypbl. Moenb
KUTISIIEro ciiosi. PaznoxeHne nepokcuaa BOAOPOAa ¢ TIOMOIIBIO KaTaau3aropa (OKCuaa
mapranna (1V)) u kaTanasbl CBIpOro msica u ceiporo kaprodens. [Ipumepbl HeOOpaTUMBIX



peakuui, HAymux ¢ 00pa3oBaHUEM OcajKa, ra3a Wil BoJbl. B3aumozeiicTBie TUTHS 1 HATPUS C
Bosoi. [lomyuenne oxcuaa gocdopa (V) u pacTBOpeHHE €T0 B BOJIC; HCIIBITAHUE MTOTY4EHHOTO
pacTtBopa sakmycom. O0pasiipl KpUCTAIUIOrHApPaTOB. VicnibiTaHUuE pacTBOPOB 3JIEKTPOIUTOB U
HEDJICKTPOJIUTOB Ha MPeIMET JUCCOIHALNHI. 3aBUCUMOCTh CTEIICHH JIEKTPOIUTUIECKOM
JUCCOLIMALIMU YKCYCHOM KHCIIOTHI OT pa30aBiieHus pactBopa. ['uaponu3 kapOuaa KaibLus.
I'uaponus kapOOHATOB MIEIIOUHBIX METAIJIOB M HUTpaToB InHKa wiu cBuHna (11). Ilomydyenue
mbLIa. [Ipocreiiiye OKUCINTENFHO-BOCCTAHOBUTEIbHBIC PEAKIIUH: B3aUMOICHCTBUE IIMHKA C
COJISTHOM KUCIJIOTOU U 3keJie3a ¢ pacTBopoM cynbdara meau (11). Monens anexkrpoiusepa.
Monens 3eKTPOIU3HOM BaHHBI JIsl TOMYYEHUS aIFOMHHHUS.

JlabopaTopHbie onbIThI. 6. Peakius 3aMemieHns MeIu KeIe30M B paCTBOPE MEHOTO
Kynopoca. 7. Peakuuu, unymue ¢ o0pa3oBaHHEM 0ocajika, ra3a u Bojbl. 8. [lonydyeHnue kucnopona
pa3ioKeHneM MEePOKCHAA BOJIOPO/Ia C MOMOIIbI0 okcua Mapranna (1V) u karanassl CbIporo
kaprodens. 9. [lomydeHune Bogopo1a B3auMOACHCTBUEM KUCIOTHI ¢ IMHKOM. 10. Paznuunbie
CIIy4au FMApOJIn3a COJIEH.

Tema 3.BemectBa u ux coiicta (17 1)

Hemertannel. CpaBHUTENIbHAS XapaKTEPUCTUKA TaJOI€HOB KaK HauOos1ee THIIMYHbBIX
npeacTaBuTeneii HemeTauoB. OKUCITUTEIbHBIC CBOMCTBA HEMETAIIOB (B3aMMOICHCTBUE C
MeTaJlJIaMU ¥ BOZOpPOI0oM). BoccTaHOBUTENBHBIE CBONCTBA HEMETAIIIOB (B3aUMOEICTBHE C
0oJee IeKTPOOTPULIATEIbHBIMU HEMETAIJIAMHU U CJIOKHBIMH BELLIECTBAMHU-
okuciurensimu).Metamiel. B3aumoaeicTBre METauIoB ¢ HEMETaNIaMHU (XJIOpOM, CEPOl U
KHCIIOPOJI0M). B3anMoelicTBrE MEI0YHBIX U MIEIIOYHO3EMETBHBIX METAJIOB C BOJIOM.
DNEKTPOXUMHUUECKUN psijl HAIIPsSDKEHUH MeTalioB. B3aumoelicTBue METAIIOB ¢ paCTBOPaMHU
KUCJIOT U cojieil. AntomuHoTepMus. B3anuMoeiicTBre HaTpUs ¢ ITAHOJIOM U (PEHOJIOM.
Koppo3zus meraiuios. [IoHATHE O XUMUYECKOW U AJIEKTPOXUMHUYECKOW KOPPO3HHU METAIIIOB.
CniocoOblI 3aIIKUTEl METAJIOB OT KOPPO3HH.

Kucnotsl Heopranuueckue u opranndeckue. Knaccudukanus KuciaoT. XMMHYECKUE CBOMCTBA
KHCJIOT: B3aMMOJIEUCTBUE C METAJJIAMH, OKCUAAMU METAJIOB, THIPOKCHUIAMU METAJLIOB,
COJISIMHU, cTpTamMu (peakius dTepudukamnmu). Ocodble CBOMCTBA a30THOM U
KOHLIEHTPUPOBAHHOU CEPHOMN KHUCIIOTBHI.

OcHoBaHMsI HeOpranudeckue u oprannyeckue. OCHOBaHMSA, UX KiIaccuukanus. XuMHIECKUe
CBOMCTBA OCHOBAHUI: B3aUMO/ICHCTBUE C KUCIOTAMH, KUCIOTHBIMU OKCUJAMU U COJISIMH.
Pa3noxeHne HepaCTBOPUMBIX OCHOBAHUM.

Comu. Knaccudukanus coneil: cpeiHie, KUCIble U OCHOBHbIE. XUMUYECKHE CBOWCTBA COJIECH:
B3aUMOJICICTBUE C KACIOTAMM, LIEJI0YaMHU, METauIaMu U coisiMu. IIpencraBurenu coneit u ux
3HavYeHHE. XIJIOPH HATPpHsl, KapOOHAT Kablusl, pocdaT KaabIus (CPeIHUE COH);
THPOKapOOHATH HATPUS M aMMOHUS (KHCIIbIE COJIN); THApOKcokapOooHat meau (1) — manmaxur
(OCHOBHasI COJIb).

KauecTBeHHBIC peaknu HA XJIOPHI-, CyIb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHHUS,
katronsl xenesa (1) u (11).

I'enetnueckas cBA3b MEXKAY KjaccaMl HEOPraHMYECKUX U OpraHndeckux coenuHeHuil. [lonstue
0 F€HETUYECKOM CBSA3M U T€HETUUECKUX psfax. [ eHeTnueckuii psa Metamia. ['eHeTuueckuit psn
HemeTaiia. OcCOOEHHOCTH FeHETUYECKOTO psiJia B OPraHUYECKON XUMUH.

Jdemoncrpanuu. Komiekius o6pa3oB MeTaiioB. B3anmoieiicTBie HaTpust U CYpbMBI €
XJIOpOM, kKeJie3a ¢ cepoil. ['opeHre Maruus 1 alntoMUHUSA B KAciopoae. B3aumonaencreue
HIEJI0OYHO3EMEIIBHBIX METAJIOB € BOJIOW. B3anMoieiicTBUE HATpHs C ITAHOJIOM, IIUHKA C
YKCYCHOM KUCJIOTON. AntoMuHOTEpMHUS. B3auMoeicTBrue Meiu ¢ KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTOM. Pe3ynbTaTsl KOPpO3UH METAIIIOB B 3aBUCUMOCTH OT YCIIOBUM €€ IPOTEKaHUSI.
Komtekmust 00pa3ioB HemeTaioB. BanmoaeiicTBie XJI0pHOK BOJIBI C paCTBOPOM OpomMuaa
(nomunaa) kamusi. Koyuiekius npupoJHbIX OpraHu4eckux kuciaot. Paz0aBnenue



KOHIICHTPUPOBAHHOW CEpHOU KUCTOThI. B3auMoielicTBue KOHIIEHTPUPOBAHHON CEPHOU KUCTOTHI
C caxapoMm, IeJUTIONI0301 U Mebio. OOpasIbl NPUPOAHBIX MHHEPAIOB, COJIEPKAIIUX XIIOPHUL
HaTpHs, KapOOHAT Kayblus, pocdaT Kaabius U ruapokcokapoonar meau (11). O6pasib
MUIIEBBIX TPOYKTOB, COICPIKANIUX THAPOKAPOOHATHI HATPUS M AMMOHUSI, KX CIIOCOOHOCTH K
pa3NoKEeHUIO MpU HarpeBaHuu. ['amenue conpl ykcycoM. KadecTBeHHbIE peakIMyi Ha KATUOHBI U
AQHUOHBI.

JlabopatopHble onbIThI. 1. McnbiTaHne pacTBOPOB KUCIOT, OCHOBAHUM U COJIEN
uHauKatopamu. 12. BzaumoneicTBue CoIIHON KUCIOTHI U PACTBOPA YKCYCHOM KUCIIOTHI C
Metaiutamu. 13. BzaumoieiicTBrEe COMSTHON KUCIIOThI U PACTBOPA YKCYCHOM KHUCIIOTHI €
OCHOBaHUsAMU. 14. BzaumonelicTBue CONISTHON KUCIOTHI U PACTBOPA YKCYCHON KHUCJIOTHI €
consimu. 15.1TonyyeHnne u cCBOMCTBa HEPACTBOPUMBIX OCHOBaHMM. 16. ['Mapoau3 XaopuaoB u
alleTaToB IICJIOYHBIX MeTalIoB. 17. O3HaKOMIJIEHHE ¢ KOJUICKIIUSIMU: a) METAJIJIOB; 0)
HEMETAJIJIOB; B) KUCJIOT; T) OCHOBAaHMIA; /1) MUHEPAJIOB U OMOJIOTHYECKUX MAaTEPHUAJIOB,
COJIEprKaIMX HEKOTOPBIE COJIN.

IMpakTuyeckas padora Ne 2. XuMHUeCKHE CBOHCTBA KUCIIOT.
IpakTnuyeckas padora Ne 3. Pacnio3HaBaHue BemeCTB.

TEMATHUYECKOE INTAHUPOBAHUE

No Paznen, Tema Bcero, gac.
/1
1 | Tema Ne 1: CTpoeHue BemecTBa 32
2 | Tema Ne 2: XuMHnuecKue peakuuu 15
3 | Tema Ne 3:BemnecTBa 1 HX CBOMCTBA 17
Peseps 4
HToro 68




3. KAIEHJAPHO-TEMATHYECKOE IINIAHUPOBAHUE

VYyueOnas
Helens

Tema ypoxka (pa3nena)

KomnaectBo
yacoB, Neo
ypoKa B
TeMe

KoHntpoibHsIe,
CaMOCTOSITENIBHBIE,
nabopaTopHsble,
NPaKTUYEeCKHe PadOoThI

[Ipumeuanus
(kOppeKTHPOBKA)

Cmpoenue eeuiecmea

32

IIpakTnyeckas padora —

1 yac

Kontpoabnas padora — 1

qac

BBonnsblil nHCTpYKTaX 10 Th.
Ctpoenue aToma

CTpoeHue MEKTPOHHBIX
000JI0YEeK aTOMOB

CtpoeHne 3JIeKTPOHHBIX
000J104eK aTOMOB

CTpoeHue MEKTPOHHBIX
000J104€K aTOMOB

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMUYECKHUX AJIEMEHTOB

J.1.MenneneeBa B CBETE
TEOPHUH CTPOEHUS AaTOMOB

[lepnoguyeckuii 3aKOH U
[Iepuonnueckas cucrema
XUMUYECKHUX AJIEMEHTOB

JA.N.MenneneeBa B CBETE
TEOPHUH CTPOEHUSI AaTOMOB

Honnas cBsa3e. MonHas
KpUCTAJUTHUECKasl pelIeTKa.

HNonnag cBs3b. Monnasa
KPUCTAJUIMYECKAs PELIETKA

KoBanenTtHas cBa3s. AToMHAas U
MOJICKYJISIpHAS
KpUCTAJUITMUECKasl pelieTKa

KoBanenTtHas cBa3s. AToOMHAas U
MOJICKYJISIpHAS
KpUCTAJUTMUECKasl pelieTKa

KoBanenTnas cBa3s. ATOMHAs 1
MOJICKYJIIpHAs
KpUCTAJUTMUECKas pelieTKa

JLp.1. «Onpenenenue Tumna
KPUCTAJUIMYECKON PEIIETKU
BEILIECTBA U OMTUCAHUE €ro
CBOMCTB.»

3aKOH IMOCTOSTHCTBA COCTaBa
BelllecTBa. PacdeThl, CBSI3aHHbBIC
C MOHSATHEM «MAacCOBas IO
3JIEMEHTA B BEIICCTBEY

3aKO0H ITOCTOSHCTBA COCTaBa
BelecTBa. PacyeTsl, CBI3aHHbBIE




C IIOHATHUEM «MaCCOBasd JOJIA
9JICMECHTA B BE€IICCTBE»

Merammuueckas cBSI3b.
Mertanmnueckas
KpHUCTAJUIMYECKasl PEIIeTKA.

Bonoponnas cBsa3e. Enunas
IPUPOJIa XMMUUYECKUX CBSI3EH

Bognoponnas cBsa3s. Enunas
IpHUpOJIa XMMHUYECKUX CBSI3EH

[Honmumeps! Heopranuyeckue u | 1

OpTraHN4YCCKUC

JLp.2. «O3HaKOMIICHHE C

KOJUTIEKIIUEH TTOTUMEPOB:

TTACTMACC U BOJIOKOH U
n3acians U3 Hux.»

HOJII/IMepLI HCOPraHNYCCKUC U
OpraHn4cCKuc

10

["a3000pa3Hoe cocrosiHe
BeuiecTsa. [Ipupoansie
ra3oo0pa3Hble CMECH: BO3JIYX U
IIPUPOJHBIN ra3

10

I"azo00pa3Hoe cocTosiHUE
BEILECTBA.

[Ipupoansie ra3000pa3HbIe CMECH:
BO3/yX U MPUPOIHBIN ra3

11

HpeJICTaBI/ITeHI/I FaSOB, HsyquHe ux
CBOWCTB

11

[IpencraBurenu ra3oB, U3y4eHUE UX
CBOWCTB

12

IIpakTueckas padora Nel
«IlonyueHue u pacrio3HaBaHUE
ra3oB (BOJOpO/, KUCIOPO/I,
YIJIEKUCIIbIN ra3, aMMHUaK, STHIIEH)

IIpakTnyeckas padora Nel
«IlonyueHue u
pacro3HaBaHHUE ra3oB
(BoOpOA, KUCIOPOI,
YIJIEKUCIIBIN Ta3, aMMHUAK,
STHJIEH)

12

JKuakoe cocTossHHe BEIleCTBA.
Bopa. XKXunkue kpuctaiisl.
MaccoBast 107151 paCTBOPEHHOTO
BEIIIECTBA

JL.p.3. «HcnibrTanue BoIbI HA
JKECTKOCTb. Y CTpaHEHUE
KECTKOCTHU BOJIBL»

13

JKugkoe cocTossHUE BEILECTBA.
Bona. )Kunkue kpuctaiibl.
MaccoBast 105151 paCTBOPEHHOTO
BellleCTBa

JLp.4. «O3HakoMIIe-HHE C
MUHEPaIbHBIMU BOJJAMH. )

13

TBepaoe cocTosTHUE BEIIECTRA.
AmopdHsble BemectBa. CocTan
BEILIECTBA U CMeceit




14

TBepoe cocTosIHME BELIECTBA.
Amopdmnsbie BemnectBa. CoctaB
BEILIECTBA U CMECEU

14 TBeproe cocTossHNE BELIECTBA.
Amopdmnsbie BemnectBa. Coctan
BEILECTBA U CMECEH
15 JucnepcHblie cUCTEMBbI JLp.5. «O3nakomieHue ¢
JTUCTIEPCHBIMHU CHCTEMaMHU.»

15 O6o06menne o Teme «CTpoeHue
BEIIECTBA»

16 O6006menue o Teme «CTpoeHue
BEIIECTBAY

16 KonTtpoasnas padora Ne 1 no
Teme «CTpoeHHe BelIeCTBa
Tema 2. Xumuueckue peaxuyuu 15

17 [ToHATHE O XUMUYECKOW PEAKLIUH.

Peaknuu, uaymnye 6e3 U3MEHEHHUS
COCTaBa BEIECTBA

17 [TonAaTHE O XUMUYECKOW PEAKLIUH.
Peaknuu, uaymye 6e3 n3MEHEHHUS
COCTaBa BEIIECTBA

18 Knaccuduxanms JL.p.6. «Peaknus 3aMenieHus
XUMHYECKHUX PEaKIHii, MEIH JKeJIe30M B pacTBOpE
MPOTEKAIOIINX C MeaHoro kynopoca.» JL.p.7.
M3MEHEHHEM COCTaBa «Peakmuu, ugyime ¢
BElIeCTBa o0pa3oBaHHEM OCajiKa, raza u

BOJIBD»

18 Knaccudukamms JLp.8. «llomyueHue
XUMHUYCCKHUX PEAKITHH, KHCIIOPO/1a Pa3IoKEHHEM
MPOTEKAOIINX C MepoKcHia BOJOPOaa ¢
W3MEHEHHNEM COCTaBa IIOMOIIBIO OKCHUJIa MapraHia
BELIECTBA (IV) u kaTtana3ssl CHIPOTO

KapTodens.»
JL.p.9. «llonyuenue Bogopoaa
B3aMMOJICHCTBUEM KUCIIOTHI C
LIUHKOM.»

19 CKOpOCTh XMMUYECKOUN peaKIK 1

(akTOpbI, BIUSIONINE HA CKOPOCTh
XHUMUYECKON peaKIuu




19 CKOpOCTh XMMHUYECKOU peakuu U 1
(bakTOpbl, BAUSAIONINE HA CKOPOCTh
XUMHUYECKON peaKkuu
20 OOpaTuMOCTh XUMUYECKOH 1
peakuuu. XUMHYECKOE paBHOBECHE
U YCJIOBHSI, BIUSIONINE HA €ro
CMEIICHHE
20 OO6paTUMOCTh XUMHYECKOM 1
peakuu. XMMHUYECKOE paBHOBECUE
U yCJIOBHS, BIUSIONINE HA €r0O
CMEIIICHHE
21 Poin BOABI B XUMHYECKHUX 1
peaKkuusax
21 [Muaponms 1
22 IM'upponus 1 JLp.10. «Paznuunble ciydau
TUAPOIN3A COJICH.»
22 OKHCIIUTETBHO — 1
BOCCTaHOBUTEJIbHbBIE PEAKIINU
23 OKHCIUTETHEHO — 1
BOCCTAaHOBUTEJIHHBIE PEaAKIINU
23 DneKTponn3 1
24 DNeKTpOIH3 1
Bewiecmea u ux ceoiicmea 17 IIpakTHyeckas padora — 2
yac
KonTpoasnas padora — 1
yac
24 Hemeramibt 1
25 Hemeramisl 1
25 MeTanist 1
26 Mertanbl 1
26 Kucnots! Heopranuueckue u 1 JLp. 11. «McnbiTanue
OpraHHYEeCcKHe pPacTBOPOB KHUCIIOT,
OCHOBAaHUH U cOJen
WHANKATOPaAMU.»
27 Kucnotsl Heopranuueckue u 1 JL.p.12. «B3aumoneicteue

OpraHuYecKue

COJISTHOM KHMCJIOTBI U pacTBOpa
YKCYCHOM KHCJIOTHI C
MeTaJlIaMu.»




27 Kucnots! HeopraHudeckue u JL.p. 13. «B3aumogneiicTBue

OpraHu4ecKue COJISTHOM KHUCJIOTBI U pacTBOpa
YKCYCHOU KHCJIOTBI €
OCHOBAHUSAMU

28 OcHOBaHHS HEOPTAHUYECKUE U JLp. 11. «McnbiTanue

OpraHuy4ecKue pPacTBOPOB KHUCIIOT,
OCHOBAaHHUH M COJen
MHIUKATOpaMI»

28 OcHOBaHMS HEOPraHUYECKHE U
OpraHHYecKue

29 OcHOBaHHS HEOPTAHUYECKUE U
OpraHUYEeCKUE JL.p.15. «Ilonyuenue u

CBOMCTBa
HEPACTBOPUMBIX OCHOBAHUM.»

29 Conu HEOpraHWYECKUE U JLp. 11. «McnpiTanne

OpraHuy4eckue pacTBOPOB KUCJIOT, OCHOBaHUM
Y COJIEW UHIMKATOPaAMH.)

30 Conu HEOpraHUYECKUE U Jlp.14.

OpraHUYeCcKHe «B3anmopericTBre COISTHON
KHCIIOTHI M pacTBOpa
YKCYCHOM KHCJIOTBI C
COJISIMU.»

30 I'eneTnyeckas CBA3b MEXKAY JLp.16. « 'uaponus xmopuaos
KJIaCCaMU COEMHEHHUH. U alleTaToB IIEJI0YHbIX
O6o0menue no treme «BemecrBa METAJLIIOB»

U UX CBOMCTBa»

31 I'enernyeckas CBA3b MEXAY JL.p.17. «O3HaKOMIIEHHE C
KJIaCCAMU COEMHEHUH. KOJIJIEKLMSIMU: a)METaJIJIOB;
O6o06menue 1Mo TeMme «BermecTa 6)HEeMETaIIOB;

U UX CBOICTBa» B)KHCIIOT;
I')OCHOBaHMI;
J)MUHEPAJIOB U
OMOJIOTNYECKUX MATEPUAIIOB,
COJIeprKalX HEKOTOPbIE
COJIN.»

31 KonTpoabnas padora Ne 2 o Konrtponsnas padora Ne 2 o
TeMaM «XHMUYECKHE PEaKLIUn, TeMaM «XHMUYECKHe
«BeniecTBa 1 UX CBOWCTBa» peakuumn», «BemecTsa n ux

CBOMCTBa»
32 IIpakTHyeckas padora IIpakTHyeckas padora Ne2

Ne2 «Xumnueckue
CBOMCTBA KUCJIOT)

«XUMHYECKHUE CBOUCTBA
KHUCJIOTY




32

IIpakTyeckas padora
«Pacnio3HaBaHue BELIECTB»

Ne3

IIpakTyeckas padora Ne3
«Pacmio3HaBanue BEImIECTB»

33-34

PesepBHoe Bpems

4. KPUTEPUU OLIEHUBAHUS 3HAHU, YMEHUI, HABBIKOB
OBYYAIOIIIUXCS NIPUMEHUTEJBHO K PA3JIMUYHBIM ®OPMAM
KOHTPOJISI 3SHAHUIA.

— B cooTBeTcTBUU ¢ TpeOOBaHUAMU CTAaHAAPTA 110 XUMHUH M BRIOPAHHBIX U3
(beneparbHOrO CIMcKa yUeOHUKOB YUUTEIb XMMHUU BO BpeMsl TPOBEPKH U KOHTPOJISL 3HAHUH 110
MIpeAMETY MOKET OPUEHTUPOBATHCS Ha CIIEAYIOIIUE YPOBHU.

- IlepBblii ypoBeHb - penpoayKTHUBHbBIN. BoiogHeHNE yyauMucs 3aJaHuil
9TOr'0 YPOBHS ONHPAETCS] B OCHOBHOM Ha NamsATh. JloCTHXKEHNE 3TOT0 YpPOBHS IPEAIOIAracT
y yJaumxcsi:

— - 3HaHWE Ha3BAHMUN OTJEIbHBIX XUMUYECKHUX JIEMEHTOB, BEIIECTB U PEAKIIMIA;

— - YMEHHE YCTHO WJIM MUCbMEHHO OMHUCHIBATh XUMHUUYECKUE (DAKThI, TOHATHS WU
SIBIICHUS (peaKIin);

— - IOHUMAaHHE POJIN, 3HAYCHHUS WJIM IPUMEHEHNS OTAEJIbHBIX XUMHUECKUX BEIIECTB
WJI PEaKUuid;

— - IPUMEHEHHUE XUMHUYECKON CUMBOJIHMKH - XUMUYECKUX 3HAKOB, (hopmyI u
YpaBHECHU;

— - 3HaHHE HEKOTOPBIX UCIIOIb3yEMbIX B XUMUU MPUOOPOB, YMEHHE COOUPATh
MPOCTEUIINE U3 HUX U UCIIOJIB30BATh IIPU BBIIIOJIHEHUN XUMUYECKOTO SKCIIEPUMEHTA.

— Jlnst npoBepKY 3HAHUN U YMEHMI, COOTBETCTBYIOLUX MIEPBOMY YPOBHIO,
HCIIONB3YETCS PENPOLYKTUBHBIN BU 3aJaHUH, IIPEANIOIAraloIui BOCIIPOU3BEACHUE YYAIUMUCS
OTZIEJIbHBIX 3HAaHUHM U yMeHMil. [IpoBepka nepBoro ypoBHs 3HaHUM JIETKO OCYILECTBIISETCS
(hopmMamMu aBTOMaTU3UPOBAHHOTO YUeTa.

- Bropoii ypoBeHb - IPOAYKTUBHBbIN. [[OCTHKEHHE 3TOTO YPOBHS MPEAIIONAraeT
y yyanmxcsi:

— - HOHUMaHue (HOPMYITHPOBOK BAKHEUIITMX XUMUUECKUX MTOHATHH, 3aKOHOB,
TEOPHI U MPUMEHEHHNE UX B aHAJIOTUYHBIX CUTYaIUsX;

— - YMEHUE YCTAHABIMBATh B3aUMOCBSA3b MEXAY COCTaBOM, CTPOEHUEM U
CBOMCTBAMM XMMHUYECKHUX BEILIECTB;

— - YMEHHE MPOBOJAUTH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

— - YMEHHME CAMOCTOSATEIBHO IPOBOJAUTH XUMHUECKHUN DKCIIEPUMEHT 110 UHCTPYKLIUN
yuyeOHHMKa WIK N0 YKA3aHUIO YUUTENS U PUKCUPOBATH €T0 PE3YNbTaThI.

— Jlnist IpoBepKH yMEHUsI IPUMEHSATh 3TH 3HaHUS B y4eOHOM MpaKTUKe
HCIIONB3YIOTCA 3aJaHus, BBIIIOJHEHNE KOTOPBIX BO3MOKHO HE TOJIBKO Ha OCHOBE ITAMATH, HO U
Ha OCHOBE OCMBbICIeHU. [109TOMY HapsAy C IICUXOJIOTMYECKON OIEpaLel BOCIIPOU3BEICHU
IIMPOKO HUCIIONB3YIOTCS Y3HaBaHUE U SIBJIEHUE NIepeHoca. /sl BBINOIHEHN TaKuX 3aaHUI
TpebyeTcst GoJiee HaPsXKEHHAsE MBICIUTENbHAS I€ATEIbHOCTh YUAIUXCsl, YEM IIPH BBIMOJIHEHU U
3a/1aHMI Ha IEPBOM YPOBHE.

- Tperuii ypoBeHb - TBOpYeCKHi. /[[OCTHKEHNE 3TOTO YPOBHS MPEAIIOIATaET
y ydamuxcs:



- - YMEHHUE NPOrHO3UPOBATh CBOMCTBA XMMUYECKHX BEILIECTB HA OCHOBE 3HAaHUS 00
UX COCTaBe M CTPOCHHUHU U, HA00OPOT, MpeaIoaaraTb CTpPOCHUE BEIIECTB HA OCHOBE UX CBOICTB;

— - HOHUMaHKe (HaKTOPOB, MO3BOJIAIOIUX YIPABIATE XUMUUYECKUMU PEaKUIMU
(cKOpOCTBIO, HAIIpaBJIEHUEM, BBIXOJIOM IPOJYKTA);

— - YMEHHE NIPOEKTUPOBATh, OCYLIECTBIIATh XUMUYECKUH SKCIIEPUMEHT, a TAKKE
(UKCUPOBATh U AaHATM3UPOBATDH €TI0 PE3yIbTATHI,

- - YMEHHUE OPUEHTHPOBATHLCS B OTOKE XUMUYECKON MH(OPMAIUK, OTIpEeEATh
MCTOYHHUKH HEOOX0IUMOM HHPOPMALINH, TTOJTyYaTh €€, aHAIM3UPOBATh, JIEIaTh BHIBOJIBI HA €€
OCHOBE U IPECTaBIATh B COOTBETCTBYIOLIEH popme;

— - YMEHHUE 0CO3HABAThH BKJIAJ] XUMHUH B (DOPMUPOBAHHE LIEIOCTHON €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpA.

— JI1st IpoBEpKM 3HAHUM, COOTBETCTBYIOIIHUX TPETHEMY YPOBHIO, U YMEHMS
IIPUMEHSATh UX B YUeOHOH NpakTHKe UCHOJb3yeTCs peIeKTUBHBINA BU 3a]IaHUM, BBIITOJHEHHUE
KOTOPBIX ONKPAETCsl HA PENPOAYKTUBHBIE 3HAHMSI, HO TPEOYET IIyOOKOI'0 OCMBICIICHHUS,
BJIaJICHHSI IOTMYECKUMHU [TPUEMaMHU YMCTBEHHON AEATEIbHOCTH (aHAIN3, CUHTE3, 000011IeHuE,
KOHKpPETHU3aIus, CpaBHEHUE, a0CTparupoBaHue, KIaCCU(PHKAIIHS)

— Ounenka "S" craBuTCs B ciIy4dae:
1. 3HaHMs1, MOHUMAaHMUSL, [JTyOUHBI YCBOCHUS 00yJaromMMest BCero 00bEMa MporpaMMHOT0
Martepuana.
2. YMeHus BbIIEIATH IJIaBHbIE MTOJIOKEHUS B U3YYEHHOM MaTepualie, Ha OCHOBaHUH (DaKTOB U
IPUMEPOB 0000111aTh, EJIaTh BHIBO/IbI, YCTAHABIMBATD MEXIIPEIMETHbBIE U BHYTPUIIPEIMETHbIC
CBSI3H, TBOPUYECKU IPUMEHSET MOJyYCHHbIE 3HaHUS B HE3HAKOMOM CUTYalIUU.
3. OtcyrcTBUE OMIMOOK U HEOUETOB MIPU BOCIIPOM3BEICHUH N3YYEHHOTO MaTepuaia, npu
YCTHBIX OTBETAX YCTPAHEHUE OTJIEJIbHBIX HETOUHOCTEH C TOMOIIBIO IONOJHUTENBHBIX BOIIPOCOB
YUUTENs, COOMIOACHNE KYIbTYphl MMCBbMEHHOM U YCTHOM peuH, MpaBuil 0popMIIeHUS
MMUCHbMEHHBIX PabOT.

— Ouenxka "4'":
1. 3HaHMe BCEro U3y4EHHOT O IPOrPaMMHOI0 MaTepuaia.
2. YMeHu# BbIIENSTH [TIaBHbBIE TIOJIOKEHUS B U3yYEHHOM MaTepHale, Ha OCHOBaHUU (aKTOB U
IPUMEPOB 000011IATh, 1ENIaTh BHIBO/IbI, YCTAHABIMBATD BHYTPUIIPEIMETHBIE CBA3H, IPUMEHSTh
IIOJTy4EHHbIE 3HaHUS HA IIPAKTUKE.
3. He3nauurtenbHble (HETPYyObIe) OMMOKHN U HETOUETHI TPU BOCIIPON3BEICHUN U3YYECHHOTO
MaTepualla, CoOJII0I€HNE OCHOBHBIX MPAaBHJI KYJIbTYPbI INCbMEHHOM U YCTHON pedH, IpaBuil
o opMIIeHHS TMCEMEHHBIX PadoT.

— Ouenka "3" (ypoBeHb IPEACTABICHUI, COYETAIOLIUXCS C JIEMEHTAMHU HAYYHBIX
TIOHATHH):
1. 3HaHMe 1 yCBOEHUE MaTepuaia Ha ypOBHE MUHUMAJBHBIX TPEOOBaHUI IPOTPAMMBI,
3aTpyJHEHHUE MPU CAMOCTOSTEILHOM BOCITPOU3BEICHUN, HEOOXOAUMOCTh HE3HAUUTEIHHON
TTOMOIITH TPETO/1aBaTeIsl.
2. YMmenue paboTaTh Ha YpOBHE BOCTIPOU3BEICHHUS, 3aTPYJHEHHS IPU OTBETAX Ha
BHUJIOU3MEHEHHBIE BOITPOCHI.
3. Hanuuue rpy6oii ommOKy, HECKOJIBKUX HErpyOBIX MPU BOCIPOU3BEICHUU U3YYEHHOTO
MaTtepuala, He3HAYUTETbHOE HECOOITIOICHUE OCHOBHBIX MPABUJ KYJIbTYPhI TUCEMEHHOM U
YCTHOM peud, mpaBmil 0pOPMIICHHS MUCbMEHHBIX PaloT.

— Ounenka "2":
1. 3HaHMe U yCBOEHUE MaTepralia Ha YPOBHE HUKE MHHUMAJILHBIX TPEOOBAHMIA ITPOTPAMMEI,
OTJCNIbHBIC TIPEICTABICHUS 00 M3y4EHHOM MaTepHalle.
2. OrcyrcTBHE YMEHHI pabOTaTh HA yPOBHE BOCIIPOU3BEACHMSI, 3aTPYAHCHISI IIPH OTBETaX Ha



CTaHJapTHBIC BOIPOCHL.
3. Hannume HeCKONBKHUX IpyObIX OMMOOK, OOJBIIOTO YHCa HETPYOBIX MPH BOCTIPOM3BEICHUN
M3y4EHHOT'0 MaTepuala, 3HaYNTeIbHOE HECOOIOICHIE OCHOBHBIX IPaBHJI KYJIBTYPHI
MUCHMEHHOW U YCTHOH peun, npaBuil 0hOpMIICHUS MTUCBMEHHBIX paboT.

- YCTHBI OTBeT.
Ouenka "5" craBuTCS, €CJIM YYCHUK:
1) IToka3eiBaeT riy0OKOE U MOJIHOE 3HAHKME U IOHUMAaHKUE BCEro 00bEMa MPOrpaMMHOTO
MaTepualia; MOoJIHOE MOHUMAaHUEe CYLTHOCTH pacCMaTpUBAEMbIX ITOHATUH, IBICHUNA U
3aKOHOMEPHOCTEM, TEOPHI1, B3AUMOCBS3E;
2) YMeeT cOCTaBUTh MOJIHbIM U MPAaBUIIbHBIA OTBET HA OCHOBE M3YUYEHHOI'0 MaTepuaa;
BBIJICJISITh [JIaBHBIE MTOJIO’KEHUS, CAMOCTOSITEIILHO MOATBEPK/1aTh OTBET KOHKPETHBIMU
npUMepaMu, pakTaMu; CaMOCTOSITENILHO U apI'yMEHTHUPOBAHO JIeaTh aHalIu3, 00001EeHH S,
BBIBO/IBI. Y CTaHABJIMBATH MEKITPEIMETHBIE (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U
BHYTPUIIPEIMETHbIE CBSA3H, TBOPUYECKU PUMEHSTH OJIYyYEHHbIEC 3HAHHSI B HE3HAKOMOMH
cutyaruu. [locienoBaTennbHO, 4ETKO, CBI3HO, 000CHOBAHHO M 0€30IIMO0YHO H3JIaraTh YaeOHBIN
MaTepHall; 1aBaTh OTBET B JJOTUYECKOM MTOCIEOBATEILHOCTHU C UCIOIb30BAaHUEM IIPUHITON
TEPMHHOJIOTHH; JIeJaTh COOCTBEHHBIE BBIBOBL; (DOPMYJINPOBATH TOUHOE ONPEEICHHUE U
HCTOJIKOBAHUE OCHOBHBIX MOHATUH, 3aKOHOB, TEOPUI; IIPU OTBETE HE MOBTOPATH JOCIOBHO TEKCT
yueOHHKa; U3JIaratb MaTepuai JUTEPAaTypHbIM A3bIKOM; IPABUIIBHO U 0OCTOSITEIBHO OTBEYATh
Ha JIOIIOJIHUTENIBHBIE BOIIPOCHI yuuTess. CaMOCTOATENBHO U PallMOHAIBHO UCIIOJIb30BaTh
HarJIsgJHble TOCOOUs, CIIpaBOYHbIE MaTEpHabl, y4€OHUK, JOTIOTHUTEIbHYIO JTUTEPATYPY,
MIEPBOMCTOYHUKH; IPUMEHSTh CUCTEMY YCIOBHBIX 0003HAYCHUI IIPU BEICHUU 3aMKcel,
COIPOBOYKAAIOIINX OTBET; UCIOJIB30BaHUE JJIsl JOKA3aTEeIbCTBA BBIBOJOB U3 HAOJIIOIEHUN U
OIIBITOB;
3) CaMOCTOATENHHO, YBEPEHHO U 0€30IINO0YHO MPUMEHSET MOJy4YeHHbIE 3HAHUS B PEIICHUN
npo6JieM Ha TBOPUECKOM YPOBHE; JOIYCKAET He Oojiee 0JJHOro He0uETa, KOTOPBIH JEeTKO
WCIIPaBIIFET MO TPEOOBAHUIO YUUTENIS; UMEET HEOOXOANMbIE HaBBIKK pabOThI ¢ MpUOOpaMH,
yepTekaMu, CXeMaMu U rpaduKaMu, COMMyTCTBYIOIIMMH OTBETY; 3alMCH, COPOBOXKAAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSM.
Ouenka "4" craBUTCS, €CIIU YUYEHUK:
1) Iloxa3pIBaeT 3HaHMS BCETO U3yYEHHOI'O IPOrpaMMHOI0 MaTepuaia. /{aét nmoyHelil u
MIPABUJIBHBIN OTBET HA OCHOBE U3YYEHHBIX TEOPHU; HE3HAUNTENIbHbIE OIIMOKH U HEZJOUETHI IIPU
BOCTIPOM3BEICHUH N3YYEHHOTO MaTepHaa, OlpeieleHus OHATHIA Jajl HeMOJIHbIe, HeOOIbIIIe
HETOYHOCTH IPU MCII0JIb30BaHUM HAyYHBIX TEPMUHOB WU B BBIBOJIaX U 00OOIIEHUAX U3
HAOIOZICHUI M OTIBITOB; MaTepHall H3JIaraeT B OIPECIEHHON JIOTHYECKOH 1OCIe10BaTeIbHOCTH,
IIPU ATOM JIOITYCKAeT OJIHY HErpyOyro OIMOKY WU He Ooiee ABYX HEI0YE€TOB U MOXKET UX
UCIPAaBUTh CAMOCTOSITETILHO MPH TPEOOBAHNUH WITH MPH HEOOIBIION TTOMOIIH MTPETIOAaBATEINS; B
OCHOBHOM YCBOWJI y4€OHBII MaTepual; MOATBEPHKIAaeT OTBET KOHKPETHBIMU IIPUMEpPaMU;
IIPaBWJIBHO OTBEYAET HA JOIMOJIHUTEIBHBIE BOIIPOCH! YUUTEIS.
2) YMeeT caMOCTOSITENIBHO BBIAEIATH [T1aBHbIE OJOXKEHNUS B U3YYCHHOM MaTepuaie; Ha
OCHOBaHMU (PaKTOB U MPUMEPOB 00001IIaTh, 1eTaTh BBIBO/BI, YCTAHABINBAThH
BHYTPUIIPEIMETHbIE CBA3H. [[pUMEHSTH MOTyYeHHbIE 3HaHUS HA IPAKTUKE B BUILOM3MEHEHHOM
CHUTYyalllH, COOIOAaTh OCHOBHBIE MTPAaBHJIa KYJIBTYPhl YCTHOW PEUYH U COMTPOBOKIAIOIIECH
MUCbMEHHOM, MCII0JIb30BaTh HAyYHbIE TEPMUHBI;
3) He o0namaeT 1oCTaTOYHBIM HABBIKOM paOOTHI CO CIIPAaBOYHOM JINTEPATYPOH, yUCOHUKOM,
MEPBOMCTOYHUKAMU (IIPAaBUIBHO OPUEHTHPYETCS, HO paboTaeT MeIeHHO). Jlomyckaet
HEerpyOble HapyIICHUs TPaBUII OPOPMIICHHS MMCHbMEHHBIX padoT.

Ounenka "3" cTaBUTCS, €CIIM YUEHUK:



- 1. ycBOMI OCHOBHOE CoJiepKaHHe ydeOHOro MaTepuana, UMeeT pooesibl B
YCBOCHHH MaTepHala, He IPEensITCTBYIONIUE NalbHEHIIEMYy YCBOSHHIO TPOrPAMMHOTO
MaTepuaa;

- 2. MaTepual u3j1araeT HeCUCTEMAaTU3UPOBAaHHO, ()parMeHTapHO, HE BCEra
II0CJIE1I0BATEIIBHO;

— 3. IOKa3bIBAaeT HEAOCTATOUHYIO C(HOPMUPOBAHHOCTD OT/CIIbHBIX 3HAHUHN U
YMEHUH; BBIBOJIbI U 00OOIIEHUS apryMEHTUPYET Cl1a00, JOMYCKAeT B HUX OLIMOKH.

- 4. nomycTii OMOKHM ¥ HETOYHOCTH B UCIIOJIB30BAHUN HAYYHOW TEPMUHOJIOTHH,
OIpeJieIeHUs IOHATHI a1 HEJJOCTATOUYHO YETKHE;

— 5. HE UCTIOIB30BaJ B KAYECTBE JOKA3aTEIbCTBA BHIBOJIBI M 0000IIECHUS 13
HaOJ0IeHNH, (PaKTOB, ONBITOB WM JIOMYCTHJI OLIMOKHU MPU MX H3JI0KEHUH;

- 6. MCTIBITBIBACT 3aTPYAHEHUS B IPUMEHEHHH 3HAHUH, HEOOXOAUMBIX JIJIS PEILICHHS
3aJ1a4 pa3JIM4YHbIX TUIIOB, IPU OOBSICHEHUH KOHKPETHBIX SIBICHUI HA OCHOBE TEOPUI U 3aKOHOB,
WIH B TIOATBEP)KICHIH KOHKPETHBIX TPUMEPOB MPAKTUIECKOTO IIPUMEHEHUS TEOPUH;

- 7. OTBEYaeT HEIMOJHO Ha BOIPOCH! yUUTels (YIycKas i OCHOBHOE), HJIU
BOCIIPOM3BOJIUT COZIEPKAHNE TEKCTa YIeOHHKA, HO HEJIOCTATOYHO MTOHUMAET OT/EIIbHBIC
MOJIOKEHM S, UMEIOIIME Ba)KHOE 3HAUEHUE B TOM TEKCTE;

— 8) oOHapyXHBaeT HEAOCTATOYHOE MIOHUMAHUE OTIEIBHBIX MMOJIO0KEHUN TTPH
BOCIIPOM3BEICHUH TEKCTa yuyeOHUKa (3anuceil, IepBOMCTOYHUKOB) UM OTBEYAET HETMOIHO Ha
BOTIPOCHI YUUTEIIsS, TOITYCKasi OJHY-/[BE TPYObIE OIMIMOKH.

- Ouenka "2" ctaBUTCS, €CITU YUCHUK:

— 1. He yCBOMJI M HE PACKPBLII OCHOBHOE COJIEpKAHUE MaTepHala;

— 2. He J1eNIaeT BbIBOJIOB U 0000LICHUIH.

- 3. He 3HaeT M He TOHUMAET 3HAUYUTENIbHYIO WM OCHOBHYIO YacCTh IPOrPaMMHOI0
MaTepualia B peieax MOCTaBICHHBIX BOIIPOCOB;

- 4. unu umeer cy1abo chopMHUPOBAHHBIE M HETIOJIHbIE 3HAHUS U HE YMeEeT
MPUMEHSTh WX K PEIICHUIO KOHKPETHBIX BOIIPOCOB U 3aa4 10 00pasIty;

— 5) unu ripu oTBETE (Ha OJJUH BOIPOC) AOMYyCKaeT 0oJiee IByX rpyObIX OIIMOOK,
KOTOpPBIE HE MOXET UCTIPABUThH JJa’Ke TIPU TIOMOIIH YIUTEIISI.

- [To OKOHYaHHIO YCTHOTO OTBETA YYaIIeToCs MeAaroroM JaéTcsl KpaTKUi aHaIN3
0TBeTa, OOBABISIETCS MOTUBHPOBAHHAS OLIEHKA. BO3MOKHO NpUBJIEUEHHE APYTUX yUAIIUXCS IS
aHaJu3a OTBETA, CaMOAHAJIN3, IPEITIOKEHNE OLIEHKH.

- OneHka caMOCTOATEIbHBIX IHCbMEHHBIX M KOHTPOJIbHBIX Pa0oT.

— Ounenka "S" cTaBUTCS, €CIIM YUEHUK:

— 1. BBITIOJTHWIT PaboTy 0€3 OMMOOK U HETOUYETOB;

- 2) nomycTui He 6oJiee OTHOTO HeAoYeTa.

— Ouenka "4" cTaBUTCS, €CIIM YYCHUK BBIMOIHUI pabOTy MOJHOCTHIO, HO
JIOMTYCTHUJI B HEM:

- 1. He Gonee 01HOM HETPYOOH OMIMOKM M OJTHOTO HEJA0YETa;

- 2. win He 0oJjee ABYX HEAOYETOB.

— Omnenka "3" ctaBUTCS, €CIIM YYEHUK MPABUIIBHO BBIIIOJIHUII HE MEHEE MTOJIOBUHBI
paboTHI MITH TOTTYCTHIIL:

— 1. He GoJiee IBYX TPYOBIX OIMHUOOK;

- 2. unu He GoJiee OIHOM TpyOOoH M 0THOM HerpyOol OMMOKK M OHOTO HEJ0YeTa;

— 3. unu He 6oJee IBYX-TpeX HerpyObIX OLINOOK;

— 4. vy OHOU HETPyOOid OIMOKY U TPEX HEJIOYCTOB;

- 5) Uy pu OTCYTCTBUU OIIMOOK, HO IPU HAJIMYUU YEThIPEX-TIATH HEJJOUETOB.



— Ounenka "2" cTaBUTCS, €CIIM YUCHUK:

- 1. mOmyCTHII YUCIIO OMMOOK U HEJOUYETOB MPEBOCXOAIIEe HOPMY, IIPU KOTOPOi
MO3KET OBITh BEICTaBJIeHA olleHKa "3";

- 2. WK €CIU NPaBUJIBLHO BBIIOJHWII MEHEE II0JIOBUHBI PaOOTHI.

- [Ipumeyanue.

- 1) Yuurens umeeT paBo MOCTABUTh YYEHUKY OLICHKY BBIIIE TOM, KOTOpas
peIyCMOTPEHa HOPMAMH, €CII YUEHUKOM OPUTHHAIBHO BBHIMOJIHEHA padoTa.

- 2) OueHKH ¢ aHaJIM30M JOBOJATCS IO CBEACHUS YYalUXCs, KaK paBUilo, Ha
MOCJIEYIOLEM YPOKE, IIpeaycMaTpruBaeTcs padboTa HaJl OlIMOKaMH, yCTpaHEHHE TPOOEIOoB.

- OneHka BbINOJIHEHUs] PAKTHYECKUX (J1a00OpaTOPHBIX) padoT, ONBITOB M0
npeMeTaMm.

— Ouenka "5" cTaBUTCS, €CIIM YUEHUK:

— 1) mpaBMIIBHO ONMpEAEIHII 1IeJb OIBITA;

— 2) BBINOJIHWI pabOTy B OJTHOM 00BbeME ¢ COOJII0/IEHNEM HEOOXOAMMOM
MOCJIe1I0BaTEIbHOCTH MIPOBEIECHUS OIIBITOB U M3MEPEHHUIA;

— 3) caMOCTOSITENIbHO U pallMOHAIbHO BBIOpa M OArOTOBHII JUISl OIIBITA
Heo0xoauMoe 000pyJOBaHUE, BCE OIBITHI IPOBEN B YCIOBUAX U PEKUMAX, 00€CIICUNBAIOLINX
MOJTy9YEeHHE PE3yJIbTaTOB U BHIBOJIOB C HAMOOJIBIIEH TOYHOCTHIO;

— 4) Hay4HO IPaMOTHO, JOIMYHO OIucall HaOIr0AeHUS U C(HOPMYITUPOBAI BHIBOIBI
U3 ombITa. B mpencraBieHHOM 0TYeTe PAaBUIHHO M aKKYPATHO BBITIOJHWII BCE 3aIIMCH, TAOJIHIIBL,
PHUCYHKH, YePTEKH, rpauKU, BBIYMCICHUS U CJIENIall BHIBOJIBI;

- 5) mpaBUIBLHO BHIMOJIHWII aHANK3 norpenrHoctedt (9-11 kmaccsr).

- 6) TpOSIBIISIET OPraHU3allMOHHO-TPY/I0BbIE YMEHUS (MTOEPKHUBAET YUCTOTY
pabodero Mecrta ¥ MOPSA0K Ha CTOJIE, SKOHOMHO HCIIONIB3YET PACXOIHBIE MaTEPHAIIbI).

- 7) KCIIEPUMEHT OCYIIECTBIISIET MO TUIaHy C Y4€TOM TEXHUKU 0€30MacHOCTH U
MpaBuJI pabOTHI ¢ MaTepUAIaMU U 000PYIOBAHUEM.

— Ouenka "4" cTaBUTCS, €CJIM YUEHUK BBIIIOJHWI TpeOoBaHus K orieHke "5", Ho:

- 1. OTIBIT IPOBOJMII B YCIIOBUSIX, HE 00€CTIEUNBAIOIINX IOCTATOYHON TOUHOCTH
U3MEPEHHIT;

- 2. unu ObUTO JOMYIIEHO /IBa-TPU HEJ0UYETa,

- 3. unu He O6oJiee 0THON HerpyOoi OMMOKHM M OJHOTO HEJA0UETa,
4. unu SKCTIEPUMEHT IPOBEJICH HE MOJIHOCTHIO;

- 5. Uy B OMMCaHUM HAOJIIOICHUH U3 OIBbITA JOIMYCTUI HETOYHOCTH, BBIBOJIbI

c/ieTIall HeTloJIHbBIE.

— Ounenka "3" cTaBUTCS, €CIIM YUEHUK:

- 1. mpaBUJIBHO OMpEAEHI 1IeIb OIbITa; paOOTY BBHINOJIHIET IPABUIBHO HE MEHEE
9YeM HaTOJOBUHY, OHAKO O0BEM BBIMOJIHEHHON YaCTH TAKOB, YTO MO3BOJISET MOITYYUTh
IIPAaBUJIbHBIE PE3YbTATHI U BBIBOJBI 10 OCHOBHBIM, IPUHIMITHAIBHO BayKHBIM 3a1a4yaM paboThl;

— 2. vy moadop 060pyAoBaHUs, 00BEKTOB, MATEPUAIIOB, a TAK)KE PAOOTHI IO
Hayajy OIbITa MPOBEJ C MOMOILBIO YUUTENIS; MU B XOJI€ IPOBEACHHUS OIbITAa U U3MEPEHUN ObUTH
JIOTTYIIICHBI OIIMOKU B OMTMCAHUU HAOIIOICHHU, ()OPMYIMPOBAHUH BBHIBOJIOB;

- 3. OIBIT NPOBOJMIICS B HEPALIMOHATIBHBIX YCIOBHUSAX, YTO NMPHUBEJIO K MOJTYUYSHHIO
Pe3yabTaTOB € OONBIICH MOTPENTHOCTHIO; M B OTYETE OBUIM JOMYIIECHBI B O0IIEH CI0KHOCTH
He OoJiee IByX OIIMOOK (B 3aIIUCSIX €IMHULL, U3MEPEHUSX, B BBIYUCICHUAX, IpaduKax, Tabnuuax,
CXeMax, aHaJIM3€e MOTPEITHOCTEH U T.JI.) HE MPUHINIHAIBLHOTO JJIsl JaHHOW paboThI XapakTepa,



HO MOBJIMSBIIMX Ha PE3YNIbTAT BHIMOIHEHHS; HJIM HE BBHIITOJIHEH COBCEM WJIU BBITIOJIHEH HEBEPHO
aHanu3 norpemHocteit (9-11 kiacc);

— 4. nomyckaet rpyoyro oImoOKy B XOJI€ IKCIIEpUMEHTa (B 00bSICHEHUH, B
odopmiieHnn paboThI, B COOIOICHUN TIPABUII TEXHUKH OE30MACHOCTH TP paboTe ¢
MaTepuagaMu 1 000pyA0BaHHUEM), KOTOpas UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIS.

- Onenka "2" craBuTCS, €CJIM YYCHUK:

— 1. He ompeaenuI CaMOCTOSATEIBHO IIEJIb OTBITA; BRIMOJHUI padOTy HE MOJIHOCTHIO,
HE TIOJITOTOBWII HY>KHOE 000py0BaHNEe U 00BEM BBIMIOJTHEHHOM YacTH pabOThI HE MO3BOJISET
CHeJIaTh MPAaBUILHBIX BHIBOJIOB;

— 2. WM ONBITHL, U3MEPEHUS, BBIYUCIICHUS, HAOIIOCHHUS POU3BOAUIUCH
HEIPaBUIBHO;

— 3. unu B Xo/ie pabOTHI M B OTYETE OOHAPYKHUIUCH B COBOKYITHOCTH BCE
HEJIOCTaTKU, OTMEUYECHHBIE B TPEOOBAHUSX K O1leHKe "3";

— 4. nomyckaer aBe (1 6osee) rpyObie OMUOKU B XOJ€ IKCIIEPUMEHTA, B
00BsicCHEHUH, B 0()OPMIICHUH PabOThI, B COOTIOACHUN MTPABHIII TEXHUKH 0€30MaCHOCTH IPU
paboTe ¢ BemecTBaMu U 000pyA0BaHUEM, KOTOPhIE HE MOXKET UCIIPABUTH JJaXkKe 10 TPEOOBAHUIO
YUUTEIS.

— Ounenka yMeHu NPOBOAUTH HAOIIOACHHS.

— Ouenka "5" craBUTCS, €CITU YUYCHUK:

— 1. mpaBUIBHO 1O 33JaHUIO YYHUTENS IPOBE HAOIIOACHUE;

— 2. BBIIEIWII CYIIECTBEHHBIC MPU3HAKK Y HA0II01aeMoro o0bseKkTa (Tporecca);
— 3. JOTUYHO, HAYYHO IPaMOTHO O0OPMUI PE3yIbTaThl HAOIIOICHUN U BBIBOIBL.

— Ouenka "4" craBUTCS, €CITU YUEHUK:

- 1. mpaBUJIBHO 10 3aJaHUI0 YUUTENS IPOBEN HaOII0ICHUE;

- 2. IpY BBIJCJIEHUH CYIIECTBEHHBIX PU3HAKOB Y HA0JII0JaeMOTI0 00bEKTa
(mporiecca) Ha3Bajl BTOPOCTENIEHHBIE;

— 3) nonmycTui HEOPEKHOCTH B 0POpMIICHUN HAOIIOA€HUI U BBIBO/IOB.

— Ounenka "3" cTaBUTCS, €CIIM YUEHUK:

— 1. momyCTHI HETOYHOCTH | 1-2 OMMOKY B MPOBEICHUN HAOTIOACHUH TI0 3a1aHUIO
YUUTES;

- 2. IpH BBIICTIEHUH CYIIECTBEHHBIX MTPU3HAKOB y HA0JII01aeMOT0 00BEKTa
(mporuecca) BbIACIUT JIUIb HEKOTOPHIE;

— 3) monyctun 1-2 ommOku B 0ohopMIIeHUN HAOIIOACHUI 1 BBIBOJIOB.

- Ounenka "2" craBuTCS, €CJIM YYEHUK:

— 1. nonmyctun 3 - 4 omumOKM B MPOBEJCHUN HAOIIOACHUH 110 3a/IaHUI0 YUUTEIIS;

— 2. HEMPaBUJIBHO BBIACIINI MPU3HAKK HAa0II01aeMOro o0beKTa (mpoiecca);

— 3. omyctuin 3 - 4 ommOku B ohopMiIeHUH HAOII0ICHUI U BBIBO/IOB.

5. YMK «Xumus. 11 kinacc. ba3oBblii ypoBeHb»

1. Xumus. 11 kmace. ba3oBerit ypoBenb. Yueonuk (aBtop O. C. ['abpuensn). 224 c.

2. Meroaudeckoe nocooue. 11 kmacc. bazoserit ypoens (aBTopsl O. C. ["'abpuensH, A. B.
SAmykosa). 192 c.

3. Kuura ans yuurens. 11 knacc. ba3oseiit yposens (aBtopsl O. C. I'abpuensi, . I'.
Octpoymos, C. A. Cnagkos). 272 c.



4. Pabouas tetpanp. 11 kimacc. ba3ossiit ypoens (aBtopsl O. C. ['abpuensn, A. B. Smrykosa).

192 ¢
. 5. KontponsHbie 1 mpoBepouyHbie padoThl. 11 kiacc. ba3osrii ypoBens (aBTopsi O. C.

Iabpuensn, I1. H. bepe3kun u ap.). 224 c.
6. O0mmas XuMus B TeCTax, 3aavax, ynpaxuenusx. 11 kmacc (aBropsl O. C. I'abpuensn, U. T'.

Octpoymos, A. I'. Beenenckas). 304 c.



