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IMosicuuTeILHASA 3aNIMCKA

HopMmaTuBHbIe NpaBoOBbIE JOKYMEHTbI
HCI0JIb30BAHHbIE NIPH Pa3padoTKe padoyeid MpPorpaMmMbl

3aKOHBI:

- ®enepanbubiii 3akoH oT 29.12. 2012 Ne 273-D3 «O6 obpa3zoBanum B Poccuiickoii denepamumy
(pen. ot 02.03.2016; ¢ u3Mm. u nom., Berym. B cuiy ¢ 01.07.2016);

-DenepanbHblil TOCYAAPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOIO 00IIEro oOpa3zoBaHUs
(mpuka3z Munobpuayku P® ot 17.12.2010 Ne 1897( pen. Ot 31.12.2015);

[TocTaHOBIEHUS!

- ocTaHoBjIeHue [ TaBHOTO rocyapcTBeHHOro canutapHoro Bpada P® ot 29.12.2010 Ne 189 «O06
yrBepxkaeHnn CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUACMHOIOTHYECKHE TPEOOBAHUS K YCIOBHIM
Y OpraHu3aluy 00y4eHus B 00111e00pa30BaTENbHbIX YUPEKICHUIX)»

-- moctaHoBjeHue [aBHOrO rocynapcTBeHHOro canutapHoro Bpaua P® ot 30.06.2020 Nel6 «O6
YTBEpKIIEHUH CaHuUTapHO-3muaemMuonorndecknx mpasun CIT  3.1/2.4.3598-20 «CanurapHo-
SAMUAEMHUOJIOTHYECKHE TpeOOBaHUA K YCTPOHCTBY, COJEPKAaHUIO M OpraHU3aluu  padOThI
001e00pa30BaTeNbHBIX OpraHU3alMid M JPYTUX OOBEKTOB COLMAIBHOM WHQPACTPYKTYPHI IS
JeTeil U MOJOJEKHU B YCIOBHSIX pacHpoCTpaHeHHs HOBOW kopoHaBupycHoW uHpekiuu (COVID-
19)» (Bmecre ¢ «CII  3.1/2.4.3598-20,CaHnuTapHO-3MHUIEMHOIOTUIECKHE  MPABHUIIA...»)
(3apeructpuposano B Muntocte Poccuu 03.07.2020 No58824).

[Ipuka3ssl:

- npuka3 MunucrepcTtBa npocenieHus Poccun ot 28.12.2018r. Ne 345«0 denepansHom nepeune
Y4eOHHMKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAaHUIO MPH PEANH3alUN HMEIONIMX TOCYIapCTBEHHYIO
aKKpeIuTalnio 00pa3oBaTeNbHBIX IPOrpaMM HAyaJIbHOTO OOIEro, OCHOBHOI'O OOIIEro, CPeHEero
oOmero oopazoanus»(c nameneHustMu ot 08.05.2019 Ne 233, o1 22.11.2019 Ne 632, ot 18.12.2020
Ne 345)

Hacrosimas nporpamMmMa pa3paboTtana Ha ocHoBe [IprMepHBIX TporpaMM OCHOBHOT'O OOIIETo
oOpa3oBaHusl MO XUMHM (0a30BbIi YpPOBEHbB), COOTBETCTBYIOLIUX (erepalbHOMY KOMIIOHEHTY
rOCyJJapCTBEHHOTO cTaHjaapTa obmiero oopaszoanus (0a30Bblil ypoBeHb).lMcrnonbp3oBaHa aBTopckas
IIporpaMMa CpeiHero o01ero o0pa3oBaHus MO XUMHUHM AJ1s 6a30BOro u3ydeHus: xumun B X1 kiacce
no yuebnuky I'.E. Pynsutuca, ®.I'. ®enpamana.

[Tporpamma paccuntana Ha 68 4acosB .

W3yueHnne xuUMHMM B CTaplieil mIkojie Ha 0a30BOM YpOBHE HAIPABICHO Ha JOCTH)KEHUE
CHEAYIOIIMX LeJeH:

e OCBOCHHE 3HAHUI O XMMHYECKON COCTAaBIAIOIIEH €CTECTBEHHOHAy4YHOW KAPTHUHBI MHpA,
BOKHEHIINX XUMUYECKUX MTOHATHH, 3aKOHAX U TEOPUSX;

® OBJIa/IecHHe YMEHUSIMH NPUMEHATH MOJYYCHHBIE 3HAHUS sl OOBACHEHHS Pa3HOOOpa3HbIX
XUMHYECKUX SIBICHUH M CBOICTB BELIECTB, OL[EHKU POJIM XMMHUHU B PAa3BUTHUU COBPEMEHHBIX
TEXHOJIOTHI U MTOJIyY€HUU HOBBIX MaTEPHUAJIOB;

e pa3BUTHe TO3HABATEIbHBIX MHTEPECOB M HMHTEIEKTYaJbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENILHOI'O NPUOOPETeHUs XUMHUYECKUX 3HAHMM C HCIOJIb30BaHUEM DPA3TUYHBIX
HMCTOYHUKOB MH(GOPMAIIH, B TOM YHCJIE KOMITbIOTEPHBIX;

e BOCHHMTaHHe YOESKICHHOCTH B MO3UTUBHOMN POJIM XUMHH B )KU3HU COBPEMEHHOTO OOIIECTBA,
HEOOXO/MMOCTH XUMHUYECKHM TPaMOTHOTO OTHOIIEHHS K CBOEMY 3/I0pOBbIO H K
OKpYKarollleil cpese;

® [pHUMeHEeHHe NMOJYYEeHHBIX 3HAHMI M YMeHHUil 11 0€30I1aCHOTO MCIOJIb30BaHUS BELIECTB
U MaTepHajioB B OBITY, CETbCKOM XO3SIIICTBE M Ha MPOU3BOJCTBE, PELICHHS MPAKTHUYECKUX
3aa4 B TOBCEJHEBHOW XM3HU, NMPEAYNPEKACHUSA SBICHUM, HAHOCALIMX BpPEJ 30POBBIO
YyeJIoBeKa U OKPYKarollen cpere.



JlaHHas mporpamma npegycMaTpuBaeT GOpMHUPOBAHUE Yy yHalIUXCs OOLIey4eOHbIX YMEHUI
U HAaBBIKOB, YHHUBEPCAJBbHBIX CIOCOOOB JEATENbHOCTH M KIIOYEBBIX KOMIETEHIMHA. B sToM
HaIpaBJICHUU 3ala4yaMu JUIsl y4eOHOro MpeMeTa «XUMHUs» B cTapllel mKoje Ha 0a30BOM YpOBHE
SABJISIIOTCSA: YMEHHME CAMOCTOSITENIbHO M MOTHBUPOBAHHO OPraHMU30BBIBATH CBOK ITO3HABATEIIBHYIO
NesTeNbHOCTh (OT IIOCTAHOBKM LEJIM JO IOJYyYEHHMs M OLEHKH pe3yJsbTaTa); OIpeAeeHHe
CYILIHOCTHBIX XapaKTEPUCTUK U3y4aeMOro 00beKTa; YMEHHE Pa3BEPHYTO 0OOCHOBBIBATDH CYXKIECHUS,
JlaBaTb ONIPEIENICHUs, INPUBOAMTH J0KA3aTEJIbCTBA; OLEHUBAHUE M KOPPEKTUPOBKA CBOETO
IIOBEJICHUS B OKPY>KAIOLIEH CPEe; BBIIIOJHEHHUE B IIPAKTUYECKON ACATEIBHOCTU U B IIOBCEIHEBHOU
KHU3HM  HKOJIOTMUECKMX  TpeOOBaHMI;  HCIOJIb30BaHHME  MYJIbTHUMEAMHHBIX  PECYpCOB U
KOMIIBIOTEPHBIX TEXHOJIOTHH 11 00paboTKH,

nepeaayd, CUCTeMaTu3aluu HH(popManuu, co3gaHue 0a3 JaHHBIX, MPE3CHTAIMH pe3yJbTaToOB
IIO3HABATEJILHOM U IPAKTUYECKOU JECSTEIbHOCTH.

B ocHOBYy mnporpaMMbl TOJIOKEH MPHHIUI pa3BUBaromero ooOydenus. IlIlporpamma
ONMpacTCsl Ha MaTepuasn, M3y4YeHHbIH B 8-9 Kiaccax, IMO3TOMY HEKOTOpPBIE TEMBI Kypca
paccMaTpuBalOTCA MOBTOPHO, HO YK€ Ha 0ojiee BBICOKOM TEOPETUYECKOM ypoBHE. Takoi moaxon
MO3BOJISICT YIIyOJIATh M Pa3BUBATh IMOHSATHE O BEIIECTBE M XMMHYECKOM IPOLECCE, 3aKPEIUIATh
IIPOMICHHBI MaTepUaJl B aKTUBHOM NMaMATH yYalllUXCs, a TAKXKE COXPAHATh MPEEMCTBEHHOCTH B
nporecce 00y4eHusl.

Benymas ponb B packpelTUM coepxaHUs Kypca Xxumuu 11 kiacca NpuUHAIUIEKUT
3JIEKTPOHHON TEOpUH, IEPUOJUUECKOMY 3aKOHY M CUCTEME XMMHUECKUX 3JIEMEHTOB Kak Hamboiiee
OOIIMM HayYHBIM OCHOBaM XHMHH.

B nanHOM Kypce cucreMaTtusupyroTcs, 0000LIaoTCs M YIIIyOJSIOTCS 3HAHUSL O paHee
M3YUYEHHBIX TEOPUAX U 3aKOHAX XMMHUUYECKON HAyKH, XUMUYECKUX IIPOLIECCAX U IPOU3BOACTBAX.

[Tporpamma obecrieunBaeT CO3HATENBHOE YCBOCHUE YUYAIMMUCS BaKHEHIINX XUMHUYECKHUX
3aKOHOB, TE€OpPUM U TOHATUH; GOPMHUPYET TPEACTABIEHUE O POIM XUMUU B Pa3BUTUHU
pa3HOOOpa3HbIX OTpacieil MPONU3BOACTBA; 3HAKOMUT C BELIECTBAMH, OKPYKAIOLIUMHU yenoBeka. [Ipu
9TOM OCHOBHO€ BHHMMAaHHWE YAENAETCSd CYIIHOCTHM XMMHYECKHMX pEakuuid W MeToAaM uX
OCYILECTBIICHHSI, @ TAKXKE CIIOCOOAM 3aIlMThI OKPYKAIOLIEH CpeIbl.

[IporpaMMa coCTaBileHa C Yy4YE€TOM BEAYILIEH pOJIM XUMHYECKOIO JKCIIEPUMEHTA.
IIpegycmarpuBaroTcss BC€ BHUABI IIKOJBHOIO XUMHUYECKOIO JKCIIEPUMEHTa — JIEMOHCTpalUu,
71ab0paToOpHBIE ONBITHI U NMpaKTUYeCKue padoThl. Pabouas mporpaMma o XMMHUM peann3yercs yepes
¢dbopmMHpoBaHHE Yy Yyualluxcs OOIIEey4yeOHBIX YMEHHUH W HaBBIKOB, YHHBEpPCAJIbHBIX CHOCOOOB
JEATEIbHOCTH W KJIKOYEBBIX KOMIIETEHLIMH 3a CUET MCIOJb30BAHUS TEXHOJIOTMH KOJJIEKTHBHOTO
00y4YeHHs, OIOPHBIX KOHCIEKTOB, AWJAKTMYECKHMX MAaTepHajoB, M TPUMEHEHHs TEXHOJIOTUU
rpaduyecKoro npeacTaBieHuss UHPOPMAUU TNPH CTPYKTYPUPOBAHUU 3HAHUI.

B umenom kypc mo3BOISET Pa3sBUTh IPEACTABICHUs YYallUXCs O IIO3HABAEMOCTH MMPA,
€IMHCTBE UBOM M HEXUBOM MNpupoasl, cHOPMUPOBATH 3HAHUA O BAXKHEHUIIUX acCMeKTax
COBPEMEHHOW €CTECTBEHHOHAayYHOW KAapTHHBI MHMpa, YMEHMs, BOCTpEOOBaHHbIE B TOBCEIHEBHOM
XKU3HM M TO3BOJIIIOINIME OPUEHTHUPOBATBCA B OKPYXKAOIIEM MHpE, BOCHUTATh YEJIOBEKa,
OCO3HAIOIIETo ce0sl 4aCThbIO0 MPUPOJIBL.

Peanuszanus naHHOW mHporpamMmbl B Ipoliecce OOyueHHUs MO3BOJUT Yy4YallUMCs YCBOUTH
KJIIOYEBBIE XMMHMUYECKUE KOMIIETCHLIIMM M IIOHATH POJb XUMHUU Cpedu APYIMX HAyK O NPUPOJE,
3HAYEHHE €€ I YEIIOBEYECTBA.



OBIIAS XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA

1. O6mas xapakTepucTHKa y4eOHOI0 MpeAMeTa, ero MecTo B cucTeMe HayK.
[IkoIbHBIA KypC XUMHUHU - OJUH M3 OCHOBHBIX KOMIIOHEHTOB E€CTECTBEHHO - HAy4YHOTO
obpazoBanus. OH BHOCHUT CYIIECTBEHHBIH BKJIAJ B peHIeHHWE 3amad oOlmiero oOpa3oBaHus,
oOecnieunBasi (OpMHpPOBAHUE y YYAIlUXCSl €CTECTBEHHO - HAYYHOW KapTHHBI MHpa, Pa3BUTHE HX
MHTEIJUICKTYyalIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH, MPUBUTHE IEHHOCTHBIX OPUEHTAINH, TOJITOTOBKY
K JKU3HHM B YCIIOBHUSIX COBPEMEHHOI0 001iecTBa. PyKoBOACTBYsSCh OOHIMMH IENIMU U 33Ja4yaMu
IIKOJIbI, U3y4YE€HUEe XMMHUHU BHOCUT CBOM BKJIaJ B 00OTallleHUe 3HAaHUH y4aluxcs, B ©X YMCTBEHHOE
pa3BUTHE, B OJUTEXHUYECKYIO IOJITOTOBKY K TPYy, BEIPAOOTKY >KU3HEHHBIX MO3ULIMNA. XUMUS HE
TOJIBKO MO3HAET 3aKOHBI IPUPOIBI M TEM CaMbIM, HapsAy € IPYTMMHU HayKaMu, oObsicHseT Mup. OHa
BOOPY’)KaeT YeJOBeKa 3HAHUAMU [UIsl €ro MPOU3BOACTBEHHOM JESITEIbHOCTH, IO3BOJIAET B
MPOMBIIIJICHHBIX MacIITabax OCYHIECTBISATh XMMHUYECKHE MPOLECCHl B IEISAX MOIyUYEHHUsS] HYKHBIX
BEIIIECTB U MaTepHalioB. be3 pacKkphITHs 3TOM BTOPOM, NEMCTBEHHOM CTOPOHBI XMUMHUHU, HE MOTYT
OBITh MPABIJILHO BOCIIPUHSATHI OCHOBBI COBPEMEHHOW HAayKH. YsICHEHHE POJHM XUMHH KaK OJTHOU U3
MIPOU3BOJUTENBHBIX CHJI OOIIECTBA, KaK BaXHOrO (hakTopa HAydyHO — TEXHHUYECKOTO IMporpecca

BHOCHT 3HAUUTENIbHBIN BKJIAJ B SKOHOMHUYECKYIO U MOJIUTEXHUYECKYIO MOATOTOBKY yYalIUXCS.

2. OcHoOBHBIE 0CO0EHHOCTH padoyeil MPOrpaMmbl.

PabGouas mporpamma paccumtaHa Ha 68 y4eOHBIX YaCOB B COOTBETCTBHHM C KaJICHIAPHBIM
0a3uCHBIM Y4YeOHBIM IJIaHOM, MpeaycMarpuBarouiuM 34 yuebHbix Hegenu B 2022/2023 yyeOHom
roxy quist 11 knacca:

% Jlns UTOrOBOTO MOBTOPEHMUS M YCIICHIHOW MOATOTOBKU K 9K3aMEHY 10 XMMHUH, OPTaHU3YeTCs

MTOBTOPEHHUE BCEX TEM, N3YUCHHBIX HA CTAPILIEH CTYICHH.
[IpuMeHeHHEe JEKIMOHHO-CEMUHAPCKOIO MeETOoJa M MOAYJIbHOTO OOy4YeHMs MO3BOJISIOT
YUUTEN0 U3JI0KHUTh YYeOHBIH MaTepual M BBICBOOOAMTH TEM CaMbIM BpeMs sl Oolee
3¢ (EKTUBHOTO MOBTOPEHUS BOIIPOCOB TEOPUU M PELICHHUS 33/1a4 Ha MOCIEIYIOUINX YpOoKax
B TIpelesiax OTBEICHHOro ydeOHoro BpemeHH. Takas ¢opma opraHmzanuu 3aHATHA
MO3BOJISIET YCWIMTh TPAKTHUECKYI0 W TPHUKIAIHYIO HAlpaBI€HHOCTh MPENoaBaHMs,
aKTUBHEE MPHUOOIIATh yYaluxcs K padoTe ¢ yueOHUKOM U IPYTUMHU yUE€OHBIMU TOCOOUSIMH,
obecreunB B pe3yibTare 0oJiee BBICOKMI YPOBEHb MOATOTOBKU MIKOJIBHUKOB M0 XUMUHU

e
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3. Lesan u 3axaum yueOHOro Kypca.
N3yuenne xumMuu B cTapiieil 1Ikosie Ha 0a30BOM YPOBHE HAMPABIICHO Ha JOCTHIXKEHUE CIETYIOIINX
LIEJICH:
OCBO€HHME 3HAHMH O XHWMHYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA,
BAKHEUIIINX XUMUUECKUX MOHATUSX, 3aKOHAX U TEOPUSX;
OBJIAICHUEC YMCHUSMM IIPUMCHATH IIOJYUCHHBIC 3HAaHUA JJIA 00BLICHEHHUS paSHOO6p3,3HBIX
XUMUYECKUX SIBIIGHUA WU CBOWCTB BEIIECTB, OLIEHKU POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHH U IMMOJIYUYCHHNHN HOBBIX MAaTCPHUAJIOB;
pa3BUTHE T[I03HABATEIBHBIX HWHTEPECOB M HMHTEIUIEKTYaJIbHBIX CIOCOOHOCTE B mpolecce
CaMOCTOATECIIBHOT'O HpI/IO6peTeHI/I$I XUMHYECKNX 3HAHWH C HCHOJIB30BAHHUEM  Pa3JINYHBIX
HMCTOYHUKOB MH(GOPMAITUH, B TOM YHCJIE KOMITBIOTEPHBIX;
BOCIIUTaAHHUE y6e)K)IeHHOCTI/I B TTO3UTHBHOI pojin XMUMHUHU B KHU3HU COBPEMCHHOI'O O6H1€CTBa,
HEO0OXOIUMOCTH XMMHUYECKU TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U OKPYXKAIOIIEH cpelie;
NpUMeHeHHe MOJYyYeHHbIX 3HAHMHA M yMeHMii [ 0€30MacHOTO HCIOJIb30BAaHUS BELIECTB U
MaTepUajoB B OBITY, CEIbCKOM XO3SiCTBE M Ha MPOM3BOJCTBE, PEIICHUS MPAKTUUYECKUX 33]ad B
[TOBCEJHEBHON >KM3HHU, NPEIyNPEKICHUs SBICHUW, HAHOCSAIIMX Bped 3J0POBBI0 4YEIOBEKA H
OKpY>Karollen cpere.

4. ba3oBble TPeOOBaHMSI K MPEeNoIaBaHUI0 YUeOHOr0 Kypca, K ()opMUPOBaAHUIO
OYYH.
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Pabouast mporpamma npeaycMarpuBaeT GopMUpPOBAHUE Y YUAIIUXCS OOIICYUEOHBIX YMEHUH
U HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JEATEIBHOCTH M KIIOUYEBBIX KOMIETCHIMHA. B 3TOM
HaIpaBlIEHUU npuopumemamuy Ajig y4eOHOTo mpeamera «XUMHsD B CTapllei IKoje Ha 0a30BOM
YPOBHE SIBJISIOTCS:
-yMEHHE CaMOCTOSITEIbHO M MOTHUBHUPOBAHHO OPraHMW30BBIBATH CBOK  IIO3HABATENIbHYIO
NEeSATEABHOCTH (OT MOCTAHOBKH IEJIH JI0 TIOJIYYSHHS M OLIEHKHU Pe3yJIbTaTa);
-HCII0JIb30BaHKE 3JIEMEHTOB IPUUYUHHO-CIIEICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAJILHOTO aHAIN3a;
-OIpEICJICHIE CYIIIHOCTHBIX XapaKTEPUCTUK U3YIaeMOT0 O0OhEKTa;
-yMEHHUE pa3BepHyTO 00OCHOBBIBAThH CYXACHUS, JaBaTh OMPEIEICHUS, TPUBOIUTH J10Ka3aTeIbCTBA;
-OLICHUBAaHUE U KOPPEKTUPOBKA CBOETO IIOBEJACHUS B OKPYXKAIOIICH cCpele, BBINOJIHEHUE B
MPAKTUYECKON ACSITETLHOCTH U B TIOBCETHEBHOM KU3HU IKOJIOTUYECKUX TpeOOBaHUI;
-HCIIOIH30BAHUE MYJIBTUMEIUHHBIX PECYpCOB M KOMIBIOTEPHBIX TEXHOJIOTHHA JUIsi 0OpabOTKH,
nepenayy, cucTeMaTu3aluud WH(OpManuu, co3faHus 0a3 JaHHBIX, MPE3EHTAMH Pe3yIbTaToOB
MO3HABATEJILHON U IPAKTUYECKOMN AEATEIbHOCTH.

5. MeToanuyeckne peKOMEHIAUHN U TEXHOJIOTHYECKHe MOAX0AbI;

B xome mnpenonaBaHMs XMMHUH B CTaplI€dl WIKOJE B ILENIAX pEaJU3allUd JIMYHOCTHO-
OPUEHTHUPOBAHHOTO MOAX0AAa B OOYyYEHUM YyyallMXCsi IIKOJIBI-MHTEpHATa MCHOJb3YIOTCS
clefyrone o0pa3oBaTeibHbIE TEXHOJOTMM: 3]I0pOBbecOeperaronie, MOyJIbHO-0JIOUHBIE,
MH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIE, TECTOBBIC, YPOBHEBOW Iu((depeHIanuy, TIpynrmoBon
NesTeIbHOCTH, OPraHU3allMK CaMOCTOSTENIbHON pabOThl, HCCIIEJ0BATENIbCKUE.

Jns  gocTuKeHMsl MOCTAaBJIEHHBIX 00pa3oBaTENbHBIX, BOCIUTATENbHBIX U PAa3BUBAIOLINX
LeJIel UCHOJb3YIOTCS MeTOAbI O0YYeHMS: clogecHvle, HallsAoHble, NPaKmuyeckue, NOUCKOGble;
uccnedoeamenvckue; penpooyKmueHble.

A TaxXe HCIONB3YHOTCS pa3inyHble (OPMBI O0Y4YeHMS: JIEKLHSA, CEMUHApP-NIPaKTUKYM,
NKT-npesenTanust, XMMHUUECKUNA JTUKTAHT, pa3IMUHbIe BUJIbI CAMOCTOSATEIbHBIX pabOT, TECT, 3a4ET.

B 65104HO-MOyIbHOM TEXHOJIOTUU IPUOPUTETHBIMH SBISIOTCS (POPMBI:

Ypok — nekyus. B TedyeHne 1ByX 4acOB U3J1araeTcs BECh TEOPETUYECKUI MaTEPUAl TEMBI.
Ha ocHoBe (poHTanbHOI Oecenbl ¢ KJIaccoM, IMPUBJICUEHHE YYAIIMXCS K OOBSCHEHUIO YUHUTEINb
BBISICHSIET, KaK yCBaWBaIOTCS BOIpoOchl Teopuu. Jloctmxenuto Ooisiee 3(pPEeKTUBHOTO KOHEYHOTO
pe3yibTaTta CloCOOCTBYIOT, 3JIEMEHThI NMEPBUYHOIO KOHTPOJS (HAaIpUMep, OTBETHI Ha BOMPOCHI,
JTUKTaHTBI, TecThl U T.1.) Ha 3TuX ke ypokax paccMaTpHUBarOTCsl Cilydyaud NPUMEHEHHUS BOIPOCOB
TEOPUHM K BBIMOJIHEHUIO HECIOXHBIX 3ajaHuil. OOpasipl pelieHuil MOKa3blBae€T YUMUTENb WIN
Hau0oJIee MOArOTOBICHHBIN YUUTENIEM yUalluiics. Yyaluecs Npu 3TOM KOHCIEKTUPYIOT JIEKIIHIO.

Ypox - npaxmuxym. OCHOBHas 3ajada YpPOKOB NPAaKTHMUECKHUX 3aHATUH 3aKIIIOYAETCs B
3aKpeIUICHUH U YIIyOJCHUHM TEOPEeTHYECKOro MarepHaia H3J0XKEHHOro Ha jekuuu. Ha ocHoBe
OIpoca y4aluxcsi U MOBTOPEHHUSI BOIMPOCOB TEOPHM HAa HECKOJIBKMX YpOKax yYUTeNb H0OMBAaeTCs
TOT0, YTOOBI BCE Yy4YalllMecs YCBOWJIM OCHOBHBIE BOIPOCHI TEOPUHM HA YPOBHE MPOrPaMMHBIX
TpeboBaHui. 31ech ke ocymecTisercs auddepeHurpoBanHas pabora ¢ ydyeToM HHTEpeca
KaXIOr0 YYeHHKa, BbIpaOAThIBAIOTCSI YMEHHSI W HaBBIKM COCTaBJICHHS OCHOBHBIX THIIOB
XMMHAYECKUX YpaBHEHHH M pELIeHHs THUIOBBIX XMMHUYECKHX 3anad. OOCykJaloTcsi HECKOJBKO
MaTeMaTHYeCKUX BapUaHTOB PELIEHHs OMOPHBIX (KJIFOUEBBIX) 3aj1a4, UX 0pOpMIICHHUE.

Hcnonb3ys OUIaKTHYECKUN MaTepual U JApYrHe Mocoous, MPOBOIUTCI CAMOCMOAMENbHAS
paboma obyuarowe2o xapakmepa ¢ MOCIEAYIOINM 00CYKACHUEM PE3yIbTaTOB HAa 3TOM K€ YpPOKeE,
BEJIETCS HCIIPaBIIEHHE OINOOK.

Ypoxk — 3auem. Ilpum mpoBeneHMM 3adeTa, BONPOCHI TEOPUHM K 3a4€Ty M IPAKTHYECKUE
3a/laHUsl M3BECTHBI Y4YallleMyCsl 3apaHEe HE MEHee, YeM 3a TPU HEAENu N0 Hero. Yyamuecs
MIOJIy4al0T WHAMBHMAYAJIbHBIE 3aJaHus MO TeMe. /[l MONy4eHHs IIOJIOKUTENbHOM OLEHKH,
ydamieMycst HaJlo 3HaTh BONPOCHI TEOPHH (3amucaTh HYKHbIE (OPMYJIbI, TOHUMATh MX CMBICI,
pacckasarb 0 COJIEpKaHUU BOIPOCaA).

OCOOCHHOCTH OPTOIEAMYECKOTO PEeKUMa INKOJIbI-MHTEpHATa JJs1 OOJIBHBIX CKOJHMO30M
YUaIIUXCsl YUYUTHIBAIOTCS B BBIOOPE MPHEMOB 00y4eHHUsl Ha ypOKax: IPOBEJICHHE B TEUEHUE ypoKa
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2-3 (GU3KYyIBTMHUHYTOK, COOJIIOJICHHE PEXMMa KOHTPOJS HaJ OCAaHKOW ydYeHHMKa mpu padore 3a
Y4EOHBIM CTOJIOM.

B kauecTtBe MeToanueckoi U HHPOPMAIIMOHHOM MOAIEPKKH UCIIONIBb3YIOTCS HHTEPAKTUBHBIE
HarJsigHbIe TIocoousi, pecypcbl MHTepHeTa, doHx 1mudpoBeiXx oOpa3oBaTtenbHbIX pecypcoB (LIOP)
IlenTpa noBbleHUsT KBATU(PUKAIIMK 1 HTHPOPMAIIMOHHO-METOANYECKON paboThl I'. MarHuToropcka
Y LIKOJIBHOW MEIUATEKHU.

Cdopmuposannsie y yuammxcs 3YH u OYYH B pesynbrate obyuenus xumuu B 10-11
KJIaCcCaxX TECHO CBA3aHbI CO CIENYIOLIMMHU IIPEAMETaMU:

MaTeMaTHKa: CBS3b MEXJy BEJIMYMHAMM MAacChl U 4YMCIOM MOJIEH BELIECTBA, MEXKAY
KOJIMYECTBOM BELIECTBA U TEIUIOBOW DHEPIUEH, BBIACIMBIIEHCS WU IOIVIOTUBILEHCS B PE3yJIbTaTe
XMMHUYECKOTO B3aUMOJICHCTBHS, BHIPAKACTCS IPSMON MPOIOPIHOHATBHON 3aBUCUMOCTBIO Y = K*X.
OOpatHasi TPOHOPIHOHAIBHOCTE Y=K/X BBIpa)kaeT CBsS3b MEXAYy MAaccoil pacTBOpa U €ro
KOHLEHTpaluel npu pa3z0aBieHny WK yrapuBaHUM pacTBopa. Hamnbosnee yacto Ha ypokax XUMHUU
IIPOU3BOJATCS PACYETHI C UCIIOIB30BAHUEM ITOHATUI IIPOLIEHT, «IIPOIOPLMSD), «YPABHEHHUEY.

uHpopmatuka m UKT: HaBbiku ucnonb3oBanus [{OPoB (BupTyanbHble J1abopaTtopuu,
3JIEKTPOHHBIE YUEOHUKH, SHLMKIONEIUM, CHPAaBOUYHUKH), paboTbl B MHTepHeTe INpH CO3JaHUU
IIpe3eHTalMi 1 HanucaHus peepaToB U HAYYHO-UCCIIE0BATEIbCKUX padoT.

OmoJiorusi: 3HaHWE OHOJOIMYECKOW PpOJIM XUMMYECKMX 3JEMEHTOB (MHUKpO- U
MaKpORJIEMEHTOB) M WX COCIMHEHHWH B pa3IMYHBIX OHOJOrMYECKMX  Iporeccax (TFeHeTHKa,
MeTaboJIU3M | T.1I.).

¢pu3uka: 3HaHUE OOIIMX OOBEKTOB H3YYEHMs, TAKUX KaK BELIECTBO, €r0 CTPOCHUE U
CBOMCTBAa Ha MHUKPO- M MAaKpOYpPOBHSIX OpraHu3aliu. 3HaHUS (U3NUYECKUX 3aKOHOB COXPAHEHUS
(Maccbl, 3apsja, SHEPruy) U IPUHLKIIA MUHUMYMa MOTEHUUAIbHON 3HEPIrUU UCHOJIb3YIOTCS IS
COCTaBJICHUS MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUM peakLUil, TEPMOXUMHUUECKUX YPaBHEHUM.



MECTO KYPCA XMMHUHU B YYHEBHOM IIVIAHE

B yuebHOM nane Ha uzydeHue xumuu B 11 kiacce oTBoauTcs 2 y4eOHBIX yaca B HEJEINIO);
Bcero 68 yueOHBIX 3aHATHH.

Pacripenenenue BpeMeHH 10 TeMaM IPOrpaMMbl JaHO OPUEHTHUPOBOYHO. YUHUTEIb MOXKET
M3MEHSTh €r0 B IpeJenax rojloBoil CyMMbI yacoB. Pacrpesenenue yacoB o Temam 0a3upyercs Ha
ocHoBe aBTOpckoi mporpammbl H.H. T"apei( ABTOpcKas nporpamma: Xumus. Paboune nporpaMmmsl.
[Ipeamernas nmunus yue6HukoB I'. E. Pymsutuca, ®. I'. ®enpamana. 10 — 11 xmaccer / H. H. T'apa.
— 2-e u3a., non. — M. : IIpocBemenue, 2019.).

Takum oOpa3om, B 11 kimacce mporpaMma paccuuTaHa Ha 68 4acoB, U3 pacyeTa - 2 yu4eOHBIX
Jaca B HEJIENI0, U3 HUX: JUIA IPOBEACHUS KOHTPOJIBHBIX - 5 4YacOB, MPaKTHUECKUX padot - 10 gacos,
J1a00paTOPHBIX OIBITOB — 6.

Pabouast mporpamMma opreHTHpPOBaHa HA YUYCOHUK:
Pyozumuc I'.E., @envoman @.I. Xumusa. Ocnoevl ooweir xumuu. 11 knacc. Mockea,
Ilpoceewenue, 2022 2.

TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKH OBYUYAIOHIUXCSA HA
CTYIIEHU CPEJHEI'O (IIOJIHOI'O) OBPA3OBAHUA

B pe3ynbrare u3zyueHuss XuMuu Ha 6a30BOM YPOBHE YUEHUK JOJIKEH

3namv/nonumams:

- axcHellue XuMuyeckue nOHAMUA: BEIIeCTBO, XUMUYECKHUM AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIEC aTOMHAsI U MOJICKYJISIpHAsi MacChl, MOH, aJUIOTPOTHS, U30TOIbI, XUMUUYECKAs CBSI3b,
3IEKTPOOTPHUIATENBHOCTD, BAJIEHTHOCTh, CTENEHb OKUCIEHUS, MOJb, MOJSIPHAs Macca, MOJSPHBINA
0o0beM, BEIIeCTBA MOJEKYISIPHOTO M HEMOJICKYJSIPHOTO CTPOEHUS, PACTBOPHI, JJIEKTPOIUT U
HE3JIEKTPOJIUT, BJIEKTPOJUTUUYECKAS JAUCCOLMALINS, OKUCIHUTEb U BOCCTAHOBUTEINb, OKHCIEHHE U
BOCCTAHOBJICHUE, TEIJIOBOM 3P EKT peakiuu, CKOPOCTh XHWMHUUYECKOW pEeaKIuu, KaTaus,
XHUMHYECKOE paBHOBECHUE, YIIIEPOIHBIN CKeJeT, (PyHKIMOHAbHAS TPYIIa, U30MEPHUs, TOMOJIOTHS;

- OCHOGHblE 3AKOHbl XUMUU. COXPAHCHHUS MAacChl BEIECTB, TOCTOSHCTBA COCTAaBa,
MEPUOIUYECKUI 3aKOH;

- OCHOGHble MeOpUU XUMUU. XUMUYECKOW CBSI3H, JJIEKTPOIUTHUYECKON TUCCOIMAIUH,
CTPOEHHUSI OPTAaHMYECKUX COEANHEHUN;

- 8aiICHellUe 6eulecmea U Mamepuansbl. OCHOBHBIE METAJUIBl U CIUIABBI, CEpHasi, COJIsTHAS,
a30THasT U YKCyCHas KHCIOTBHI; IIENOYH, aMMHAK, MHUHEpaJIbHbIE YIOOpEHHs, METaH, STHUJIEH,
aneTuseH, OEH30J, JTaHOJ, XUPBI, MbUIA, TJIOKO3a, caxapo3a, Kpaxmal, KJeTdarka, OeJKH,
HCKYCCTBEHHBIE U CUHTETUYECKHE BOJIOKHA, KAYUYyKH, IJIACTMACCHI;

ymemo:

- Ha3vleamb V3YUYEHHBIE BEUIECTBA [0 «TPUBUAIBHOI» WM  MEXIYHApOJIHOMN
HOMEHKJIATYPE;

- onpedenamsy. BAICHTHOCTb M CTENEHb OKHUCJIEHUS XHUMHUYECKUX DJIEMEHTOB, THII
XUMUYECKON CBSA3M B COCIMHEHMSIX, 3apsA]l WOHA, XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEJAMHEHHUM, OKHUCIWUTEIb U BOCCTAHOBHUTEINb, MPUHAMJICKHOCTh BEUIECTB K
Pa3IMYHBIM KJIacCaM OPraHUYECKUX COCTMHECHMUIA;

- XapaKmepu30eamsp: >IEMEHTHl MalIbIX MEPUOJOB MO HUX MOJIOKEHHUIO B MEPUOAMYECKOU
cucreme /.M. MenneneeBa; oOmmue XHMHYSCKHE CBOHMCTBAa METAJIOB, HEMETAJIOB, OCHOBHBIX
KJIaCCOB HEOPraHMYECKUX W OPraHUYECKUX COEIUHEHHI; CTPOCHHE U XUMHUYECKHE CBOMNCTBa
M3YUYEHHBIX OPTaHUYECKUX COCTMHCHUM;

- 00bACHAMb. 3aBUCHUMOCTh CBOWCTB BEHIECTB OT HX COCTaBa W CTPOCHUS; MPUPOILY
XUMUYECKOHN CBSI3M (MOHHOM, KOBAJCHTHOM, METANIMYECKON ), 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
PEaKIUU U MOJTOXKEHHSI XUMUIECKOTO PABHOBECHS OT Pa3IMYHBIX (PAaKTOPOB:



- 6bINOIHAMb XUMUYECKUH SKCIIEPHIMEHT 10 PacIiO3HABAHHUIO BAKHEHIINX HEOPTaHNIECKUX
Y OPraHMYECKUX BEIIECTB;

- npPo6oOumdp CaMOCTOSTEIBHBIA TMOUCK XMMHYECKOH HH(OPMAIMH C HCIOJIb30BAHHEM
Pa3NIUYHBIX UCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3JIaHHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WuTtepHeTa); NCIONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU JUIS 00pabOTKK M Iepelauil XMMUYeCKON
uH(pOpPMALIUY U €€ TIPEICTABICHUS B pa3IMYHbIX (hopMax;

UCnONb308amb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHoCmu u
NO6CEOHEBHOI HCUZHU OJIA:

- 00BSICHEHUSI XUMUYECKUX SBJICHHUH, TPOUCXOSIIUX B IPUPOJIE, OBITY M HA IIPOU3BOICTBE;

- ONpeAereHUs BO3MOYKHOCTH IPOTEKAHUS XUMHUYECKUX IIPEBpAIIEHUN B pa3IMUHBIX
YCIIOBHSIX M OIICHKH UX MOCJIE/ICTBHIA;

- HKOJIOTUYECKU TPAaMOTHOTI'O IOBEICHUS B OKpYXKaroIlel cpere;

- OLICHKH BIUSHHS XUMUYECKOTO 3arps3HEHUS] OKPYKAIOIIEH Cpebl Ha OPTaHU3M YelloBeKa
U JIpyTHe KUBbIC OPraHU3MbI;

- Oe3omacHOrO OOpamieHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEHIECTBAMH, JIA00OPATOPHBIM
000pyZI0BaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 33/IaHHON KOHIIEHTPAIMH B OBITY M Ha TIPOU3BOICTBE;

- KPUTUYECKOM OLEHKH JOCTOBEPHOCTH XUMMYECKOH HH(pOpMalM{, HOCTYMAIOUIeH u3
Pa3HBIX HCTOYHHUKOB.



COAEPKXAHUE TEM YYEBHOTI'O KYPCA

Tema 1. BaxkHeiimue xXuMu4eckue NOHATHS U 3aKOHBI (8 4acoB)

Atom. Xumuueckuid 35ieMeHT. M3otornbl. [IpocThie U ClI0KHbBIE BEIIECTBA.

3aKOH COXpaHEHMsS] MACChl BEILECTB, 3aKOH COXPAHEHHUSI U MPEBpAIICHUS SHEPrUU IpHU
XUMHYECKUX  PEAKLMSIX, 3aKOH TOCTOSIHCTBA cocTaBa. BemjectBa  MOJEKYJISApPHOrO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

AToMHbIe opbOuTanu, S-, p-, d-, f-amekrponsr. OCOOEHHOCTH pa3sMEIIEHUs JIEKTPOHOB I10
opOHTANIIM B aTOMAaxX MaJIbIX U OOJBIIMX MEPUOAO0B. DHEPTeTUUECKUE YPOBHH, MOAYPOBHU. CBsI3b
MEePUOINYECKOTO 3aKOHA U TTEPUOJUYECKON CUCTEMbl XUMUUYECKUX DJIEMEHTOB C TEOPUEH CTPOCHUS
atoMoB. KOpOTkuii W AIMHHBIA BapHaHThl TAOJIMIBI XUMHUYECKUX 3JIEMEHTOB. llonokeHue B
MEPUOJIMYECKON CUCTEME XMMHUYECKUX DJIEMEHTOB BOJOpOJA, JIAHTAHOWJOB, AKTHHOHUJIOB U
HCKYCCTBEHHO IMOJTYUYEHHBIX 3JIEMEHTOB.

BanenTtHOCTP ¥ BaJIeHTHBIE BO3MOKHOCTH aTomoB. [lepuonuueckoe HW3MEHEHHUE
BAJICHTHOCTH M pa3MEpPOB aTOMOB.

Pacyernble 3agaum. Bprumcienwe wmacchl, oObeMa WM KOJMYECTBA BEIIECTBA 10
M3BECTHON Macce, 00beMy WM KOJWYECTBY BELIECTBA OJHOTO W3 BCTYMHBIIUX B PEAKIUIO WIH
MOJIyYUBIIUXCS B PE3YJIbTATE PEAKLUU BEILECTB.

Tema 2. Ctpoenue BemecTBa (7 4acoB)

Xumu4deckasi CBs3b. Bubl 1 MexaHU3MBbI 00pa30BaHUs XUMUYECKON CBs3U. loHHAs CBA3b.
Katnonst u anumonsl. KoBanmeHnTHas HemojsipHass CBa3b. KoBajieHTHas TMOJSpHAs CBS3b.
DJNeKTpooTpUllaTebHOCTh. CTeneHb oOkucieHus. Mertauinueckas cCBsi3b. BomopoaHasi CBA3b.
[IpocTpancTBEHHOE CTPOCHHE MOJIEKYJ HEOPTAaHUYECKUX M OPTAHMYECKUX BEILIECTB.

TuIbl KpUCTAUIMYECKUX PEHISTOK U CBOMCTBA BellecTB. [[puunHBI MHOTr0OOpa3usl BEIIECTB:
M30MEpHs, TOMOJIOTHS, aJUIOTPOIIUSI, U30TOMHS.

JdemoHcTpanun. Mojienu UMOHHBIX, AaTOMHBIX, MOJEKYJSPHBIX U METaNIMYECKHX
KpUCTAIIINYECKUX pemeTok. Dpdext Tunnans. Moaenu MosaeKys1 H30MEpOB, TOMOJIOTOB.

Pacuernble 3agaum. Bpluncnenue macchl (KOJIMYECTBa BeIECTBA, 0o0beMa) MPOAYKTa
peakuuu, €CIM I €ro IOJyYEeHUs JaH pacTBOP C OMNPENEICHHOM MacCOBOM HOJIEH MCXOAHOTO
BEUICCTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccudukanus XuMHUUECKUX peakliuii B HEOPraHUYECKOM U OpraHN4eCKONH XUMHUH.

CKOpOCTh peakluu, ee 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB. 3aKOH JEHCTBYIOLIMX Macc.
Oueprus aktuBanuu. Katanus u karanuzatopsl. O6paTuMocTh peakiuil. XUMUYECKOe paBHOBECHE.
CMmemienue paBHOBecHs TMoJ JAeWcTBUEM pa3nuuHblX  (akrtopoB. [lpunmun Jlelllatense.
[Ipon3BoICTBO CEpHOM KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

JemoHcTpanum. 3aBUCUMOCTh CKOPOCTH pPEAaKIMH OT KOHIIEHTpPAlMU U TeMIepaTyphl.
Pa3noxeHne nepokcuaa BoIOpoAa B IPUCYTCTBUN KaTann3aropa. OnpeneneHue cpesbl pacTBopa ¢
MTOMOUIbI0 YHUBEPCAIBHOTO HHAUKATOPA.

JlaGopaTopusbie onbiThbl. [IpoBeneHue peakuuif MOHHOTO OOMEHa JUIsl XapaKTEePUCTHUKU
CBOMCTB AJIEKTPOJIUTOB.

IIpakTnyeckasi padora. BiusHue pa3inyHbIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOMH
peaxkiuu.

PacuerHble 3anauyu. Brruncrnenue macchl (KOJIMYeCTBa BeELIECTBA, 00bEMa) MPOIYKTa
peakiuu, eciii W3BECTHAa Macca MCXOJHOTO BEIIECTBA, COJEPIKAIIETO OINPEAETICHHYIO JI0JI0
[IPUMECEH.

Tema 4.PacTtBopsbl (7 4acoB)

Hucnepcupie cuctembl. McTuHHBIE pacTBOpbl. CHocoOBbl BBIPaXKEHUS KOHIICHTPALUHU
pacTBOPOB: MaccoBasl J10JI1 PACTBOPEHHOIO BEIECTBAa, MOJIApHas KoHIEeHTpauus. KosnounHele
pacTBOpbI. 30111, TEIN.



OnekTponauTnueckas auccouuanus. CuiabHbIe U cladble eKTPOTUThL. Kuciomuo-ocHogHbie
gzaumooeticmeusi 6 pacmeopax. Cpena BOIHBIX PACTBOPOB: KHUCHAas, HEHTpaibHas, IIEIOYHAs.
Honnoe npoussedenue 600vl. Bogopoanslii mokaszareins (PH) pactopa.

T'uoponu3z opeanuueckux u HeoPeaHUUeCcKux coeOUHeHuUl.

IIpakTnyeckas padora. [Ipurorosienue pacTBopa ¢ 3aJlaHHON MOJISIPHOW KOHLIEHTpAIIUEH

Tema S5.97exkTpoxumMmnyeckue peakuuu (5 4acon)

XUMHYECKUE UCTOUYHUKU TOKA. Pl CTaHAAPTHBIX AJMEKTPOAHBIX MOTEHIUAIOB. DIEKTPOIU3
pPacTBOPOB U PACIUIABOB. [lonamue o koppo3uu memannos. Cnocobwvl 3auumsl Om KOppo3uuU.

Tema 6. Mertanasl (12 yacoB)

[TomoskeHWe METaUIOB B MEPUOJUYECKONW CHCTEME XHUMHUYECKUX dyieMeHToB. OOmue
CBOHCTBa META/UIOB. OJICKTPOXUMUUYECKHH psA HampspkeHUH MeTtamuioB. OOmme  crocoOsb
MOJTyYEHHUsI METAJUIOB.

O0630p MeTayIoB TIJIaBHBIX MOATrpynn (A-TpyIin) MNEpUOAUYECKON CHCTEMBl XUMHYECKHX
3JIEMEHTOB.

O630p MerammoB rnaBHbIX noarpymnn (b-rpynm) mepuogudeckol CHCTEMBI XUMHUYECKHX
AIIEMEHTOB (MeJib, LIUHK, MUMAH, XPOM, Jcele30, HUKeIb, NIAMUHA).

CrnaBbl METaJIOB.

OKcubl U THAPOKCHUIBI METAILIIOB.

JemoncTpanuu. O3HakoMJeHHME C oOpasllaMd METauIOB M HUX  COCIUHEHUH.
B3anMonencTBre mMenoYHbIX U IEI0YHO3EMEIBbHBIX METAIOB ¢ BOAOW. B3anmonencTere Menu ¢
KHCIIOPOJIOM U cepoit. DnekTpoiau3 pactBopa xiopuaa meau (11). OnbITel o KOppO3UK METAIIIOB U
3alUTe OT HEe.

JlabopaTopHusble onbIThbl.B3aumosneiicTBue LMHKA W JKele3a C pPacTBOpaMU KHUCIOT H
ienoveid. 3HaKOMCTBO ¢ 00pa3IaMy METaJUIOB U UX pyAaMu (paboTa ¢ KOJUIEKIIHUAMH ).

Pacyernbie 3amaun.PacueTsl M0 XUMUYECKUM ypaBHEHUSIM, CBA3aHHBIE C MAacCOBOM J10J€i
BBIXO/Ia TPOJIYKTA PEAKIIUH OT TEOPETUUECKHA BO3MOKHOTO

IIpakTyeckas padora. PemieHne IKCIepuMEeHTAJIBHBIX 32124 0 TeMe «MeTaym.

Tema 7. Hemeransl (10 yacoB)

O630p cBoiicTB HeMmeTaioB. OKUCITUTEIHLHO-BOCCTAHOBUTENBHBIE CBOMCTBA THUIHUYHBIX
HemeTaoB. OKCH/IbI HEMETAJUIOB U KUCJIOPOI0COepKale KUCIOTh. BogopoaHble coefMHeHns
HEMETAaJIJIOB.

JNemoncTpanuu.O6pasipl  HemetayuioB.  OOpa3umbl  OKCHJOB ~ HEMETAUIOB U
KHCIIOpOIcoIepKaluX KUcIoT. ['openue cepsl, pocdopa, xeneza, MarHus B KUCIOPOJIE.

JlaGopaTtopHble onbIThI. 3HAKOMCTBO € O0pa3llaMH HEMETANIOB M UX MPUPOJHBIMU
coeuHEeHUsIMH (paboTa ¢ KouleKuMsiMK). Pacrio3HaBaHMe XJIOpUJIOB, CyIb(aToB, KapOOHATOB.

['eneTnueckas cBI3b HEOPrAaHUYECKUX M OPIraHUYECKUX BEIECTB.

IIpakTuyeckasi padora. PemeHue s3xcnepuMeHTaILHBIX 3a1a4 110 TeMe «HemeTaibi».

Tema 8. Xumus v )KM3Hb. (54.)

XuMUs B IPOMBIIUIEHHOCTH. [IpUHIMOBI XMMUYECKOIrO IPOU3BOACTBA. XHMHUKO-
TEXHOJOTUYECKHE MTPUHIHUINBI MPOMBIIIJIEHHOTO MOJyYeHUs MeTaioB. [Ipom3BOACTBO YyryHa.
[IpousBoacTBO cranu.

Xumust B ObITY. XUMHAYECKAsI MPOMBIIIJIEHHOCTh M OKPYXKAIOIIas Cpejia.

IIpaktukym 7 4). PenieHue 3KCIIEpUMEHTAIBHBIX 3a4ad IO HEOPraHWYECKOM XHMHH;

pellicHHe DKCIEPUMEHTAIBHBIX 3a7ad [0 OPraHWYeCKOW XHWMHUH; pEIICHUE MPaKTHYSCKUX
pacyeTHBIX 33/a4; MOy4YeHue, COOMpaHue U Pacrio3HaBaHUE Ta30B.
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TEMATHYECKOE IINTAHUPOBAHHE

Ne HaumenoBanue pasnenoB u | YueOnsie | Kontponbabie IIpakTHueckas 4acTb
paznena TeM Yachl palboThI 1a0opaTOpHBIE | MPAKTHYECKUE
U TeEM OTIBITHI paboThI

1. Baxkuneiimue xumuueckue 8 1 - -
TIOHSITHSI M 3aKOHBI

2. CtpoeHue BeniecTra 7 1 - -

3. XHUMHUYECKUE PEAKLIMU 7 - 2

4, PactBophI 7 - 1 1

5. DIEKTPOXUMHUYECKHE 5 1
peakuu

6. MerTaibsl 12 1 1 1

1. Hewmerasmibl 10 1 2 -

8. XUMHUS U )KU3HD 5 - - -

9. [TpakTrKyM,00001IEeHIE 7 1 - 5
Hroro: 68 6 6 8
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Kpurepun 1 HOpMbI OLIEHKH 3HAHUN M YMEHHU I 00y4ar0IMXCs

KoHTponb pe3ynbTaToB 00y4eHHs SBISIETCS OJHONW M3 BAXHEHUIIMX KOMIIOHEHTOB Ipoliecca
o0yueHus: xuMuu. B npouecce 00ydeHust JOIKHBI ObITh YCTAaHOBJICHBI YETKUE B3aUMOCBSA3U MEXIY
HNOHATHSAMHU, (GOPMUPYEMBIMH y ydammxcs. VMEeHHO TakuM o00pa3oM y HHX CO3/aeTcs
onpezeneHHas cucreMa 3HaHui. Kaknas HOBas TeMa paccMaTpUBAaEeTCs JIMINBL IIOCIIE TOTO, Kak
YUMTEIb MPOBEAET KOHTPOJIb OLEHUBAHUS YPOBHS YCBOCHUS IOJTYYEHHBIX 3HAHUH U1 BOCIIPUATHUSA
HOBOT'0 Marepuaia. BelloiHeHne Kakux-1M00 ynpakKHEHUH MO HOBOM TeMe CIocoOCTBYeT Ooiee
MOJHOMY, OCO3HAaHHOMY YCBOCHHUIO MaTepualla, CO3/1aeT yCIOBUS sl (GOPMUPOBAHUS Y YUALUXCS
CUCTEMBI XUMUYECKHX IOHATUH, JJOTHYECKU CBSI3aHHBIX IPYT C APYTOM.

KoHTposp 3HaHMI ydamuxcs JOJDKEH IMPOBOAMUTHCS YUMTEIEM CUCTEMATHYECKH. Buubl
KOHTPOJISI MOTYT ObITh IPOIMCAHBI B FOJJOBOM TEMAaTW4YECKOM IUIAHUPOBAHHUHM, a TAK)KEe B IUIAHE U
KOHCIIEKTe ypoka. OpUEHTUPOM Ui YUHUTENs XUMHUH JOJDKHBI OBITh MMEIOLIMECS B MpPOTrpaMMax
pyOpuku «JlocTnxkKeHue NpeIMEeTHbIX, METAIIPEIMETHBIX U JINYHOCTHBIX PE3YIbTaTOBY.

Knaccndukanum BHIOB KOHTPOJIS PE3YILTATOB OOYUECHUS] XUMHUH
1. Tlo mecTty B yueOHOM IIpo1iecce

BBoaHBIN AKTyanusanus OnopHbIX IIpenBapuTEABHBIA KOHTPOJIL OCYIISCTBISIOT JIIs
KOHTPOJb WM OCTATOYHBIX 3HAHUN 110 | JIMAarHOCTUKH
TEME HCXOAHOI'0 YPOBHS 3HAHUM M YMEHUM
IIIKOJILHUKOB, IIO3TOMY ITPHUMEHSIETCS B HavaJie
y4eOHOro rojia, epea M3y4eHueM HOBOTO
paszziena Uil TEMBI
Texymmi KoHTpoJIb YCBOCHHS [IpoBoHTCS yUuTEJIeM Ha IPOTSKEHUN BCETO
KOHTPOJb yueOHOro Marepraa B X0Ji€ | Y4eOHOro 3aHsITHs C LIEJIbI0 OTCICKUBAHUS
MMO3HABATEJIBHOIO Mpoliecca | KAUeCTBA YCBOCHUSI XMMHUYECKUX 3HAHUN U
YMEHH, pACCMOTPEHHLIX Ha YPOKE
Tematuueckuii | Mrorosas mpoBepka mo TeMe| IIpoBOAMTCS MOCIE M3YYEHHS KAKOr0-JIH00
KOHTPOJb y4eOHOro Marepuaia KPYIIHOTO pa3jielia Kypca, Kak IIpaBUJIO, B KOHIIE
YETBEPTH, ITOAYTOINs, TPMMECTPA, Y4eOHOIro rojia
Htorosslit By KoHTpOasS YCBOSHUS [IpoBoauTcsa B hOpME UTOTOBOM KOHTPOILHOM
KOHTPOJb y4eOHOro MaTeprasa 3a BeCh| padoThl/KOHTPOJILHOrO TecTa MM B hopme I TA
Kypc 00y4YeHus mwm EI'D

1. Ilo dopmMe mpoBeaeHHs.
e IHmMBUIY AILHEIN.
* QpoHTATBLHBIA (MAaCCOBLIIL).
2. Ilo crtocoOy opraHu3alium.
* YCTHBII.
¢ [InceMeHHBII.
e[ IpaKTHYECKUA.

OueHuBanmne yCTHOIO OTBETA
NuauBuayanbHblii KOHTPOJIb PE3YyJIbTaTOB MOXET IMPOBOAUTHCS HA ypOKe Kak B (opme

KpaTKoro ompoca ¢ Mecta ((QpoHTanbHas KOHTpoJupyomas Oecena),

TaK MU B BHUIAC

00CcTOSATELHOM NMPOBEPKH 3HAHUI M YMeHHil y J0CKHM. DTOT BUJ onpoca (MHIUBUAYaTbHbIN)
MO>KHO IIPOBOJIUTH HA dTanax akTyalW3alllud 3HaHWH, N3y4YEeHUs HOBOTO MaTepualla, 3aKpeIIeHNs U
COBEPILUCHCTBOBAHUS 3HAHMHW M MPOBEPKH YCBOEHHUS HOBOro Mmarepuana. Bompocel yuwrens s
KpaTKOro Orpoca JO0JDKHBI ObITh JTAKOHHYHBI, COPMYIUPOBAHBI B TOHATHBIX YUEHHKY TEPMUHAX U
TpeOoBaTh KpaTKoro oTBeTa. /[l SKOHOMHMH BpPEMEHHM MOXKHO HCIOJIb30BaTh KapTOYKU C
BOIPOCaMHM, Ha KOTOPbIE YUEHUKU TOTOBSITCA OTBETUTH Y JOCKH.

Bo Bpems oTBera ywamierocs Iyl JOCTM)KEHHsI YCTOMYMBOTO BHMMAHMsI Kjlacca IOJIE3HO
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IIPEyCMOTPETh MOCIEAYIONIEE 3a OTBETOM PELEH3UPOBAHUE CO CTOPOHBI APYTHUX YyYallUXcC,
UCTIpaBJICHHE JOMYIICHHBIX OIINOOK, TOMOTHEHHUE.

ITpu nmpoBeneHny onpoca IOIyCKaeTCs 3a1aBaTh ydaluleMycsi HaBOJAIIME BOIPOCHI 1JIs TOTO,
9TOOBI MOMOYb €My C(HOPMYJIHPOBATH CBOM MBICIHA. MOTYT OBITh M JIOTIOJHUTEIBHBIE BOMPOCHI,
€CIIM OHU He0OXOMMBI AJIS IIPEACTOALIETO U3yUeHHUss HOBOro MaTepuaia. Bo BpeMs yCTHOro oTBera
YYAILIETrocsl YYUTENb HWMEET BO3MOJKHOCTH 3a/aTh JOIOJIHUTENBHBIM BOIPOC IUArHOCTHUYECKOTO
XapakTepa, KOTOPbIN IIOMOKET BBIABUTH COCTOSIHAE 3HAHUI U YMEHUI OTBEYAOILIETO.

[IpoBeneHre yCTHOTO WHAMBUAYAIBHOTO KOHTPOJS TpPeOyeT OT Yy4HTens COOpaHHOCTU H
BHUMaHUs, TaK Kak HE0OX0 MO 3a 5-10 MUHYT BBISIBUTh 3HAHUS YUallMXCs B KJIacce.

Yuurens 00s513aH IPOKOMMEHTHPOBATh OTBET YUCHUKA, YKa3aB HA OUIMOKU 1 OTMETHB
yZa4yHble CTOPOHBI. JIF000i OTBET 10JKEH OBITh 3aMEUYEH YUUTENIEM U OObEKTUBHO UM OLIEHEH.
Heo0s13aTenpHO CTaBUTh OTMETKY 32 KaXKIbli HENOJIHBIN 0TBET. ECliM y4eHUK HEOHOKPATHO
JIOIOJIHSIT OTBETHI JPYTUX OJHOKJIACCHUKOB, TO MOXKHO ITOCTaBUTh €My OOLIYI0 OTMETKY 32 YPOK.

OrMmerka «5»:

- JIaH IIOJIHBIM U MPABUJIbHBIN OTBET HA OCHOBAaHUM U3YUYECHHBIX TEOPHA,

- MaTepuall U3JI0KEH B OIPEIEIIEHHON JTIOTMYECKOM MT0CIIe10BaTEIbHOCTH, JINTEPATyPHBIM
S3BIKOM,

- OTBET CaMOCTOSITEJIbHBIN

- BO3MOYKHA OJIHA HECYIIECTBEHHAs OLIMOKA.

Otmertka «4»:

- JIaH IOJIHBIN U NPaBUJIBHBIN OTBET HA OCHOBAaHUU U3YYEHHBIX TEOPHH,

- MaTepuall U3JI0KEH B ONPEEIIEHHON II0CIIe10BaTENbHOCTH,

- OTBET CaMOCTOATEIIbHBIN

- JIOTyIIEHBI 2-3 HECYIECTBEHHBIE OIIMOKH, NCTIPABIICHHBIE IO TPEOOBAHHIO
YUUTEIS, WIN AaH HEMOJIHBIA U HEYETKUM OTBET.

Otmertka «3»:

- JIaH TIOJIHBIM OTBET, HO MIPU 3TOM JOMYIIEHA CYIECTBEHHAs OIMOKA UM OTBET
HETIOJHBIN, TOCTPOEH HECBA3HO.

Otmerka «2»:

- OTBET OOHAPYKUBAET HETOHUMAaHUE OCHOBHOI'O COJIEpKaHMsI y4eOHOTrO

MaTepuaia,

- JIOTYIIIEHBI CYIIECTBEHHbIE OLUIMOKH, KOTOPbIE YUAIlIUHCS HE MOKET UCTIPaBUTh
IIPY HABOJAIIUX BOMPOCAX YUUTEIIS.

OrMmerka «1»:

- OTCYTCTBHE OTBETA.

@poHTaNTbHAA KOHTpoJHMpYylomasi 0Oeceqa OOBIYHO JOCTaTOYHO KpaTKOBpEMEHHA.
Bomnpockl, kak U BO BCsAKO# Apyroi OGeceze, TpeOyrOT KpaTKOro OTBETa, MOITOMY 3a OJWH TaKou
OTBET YYEHHKY CTaBUTh OLIEHKY Henb3s. HyHO 3apaHee HAMETUTh T€X YYEHHUKOB, OTBET KOTOPBIX
BO BpeMsi Oece/ibl XOTAT OLIEHUTD, U 331aBaTh UM IIeJICHANPaBJICHHO 3allJIaHuPOBaHHbIE [T Oece/ bl
Bonpockl. OIHaKoO He clieAyeT 3a7aBaTh MOJAPSA BOIPOCH OAHOMY U TOMY e Y4eHUKY. Paborarh
JOJDKEH Bech Kiacc. PpoHTanbHas Oecela MOXKET COYeTaTbCs C YCTHBIM y4Y€TOM 3HaHUM, Korja
HECKOJIbKO yUaIIUXCs TOTOBATCS K OTBETY y NOCKH. CII0KHOCTh pabOThI 3aKJIIOUAETCSI B TOM, UTOOBI
HE YIyCKaTh U3 TOJIsI 3peHHUs KJ1acc, yYacTBYIOIIMI B Oece/ie, U yUaluxcsl, OTBEYAIOIINX Y TOCKH.

3aueT - 3TO METOJl YCTHOIO KOHTPOJSI, KOTJa YYEHHKaM MpPEIOCTaBISeTCS BO3MOMXHOCTh
Oosee JUTETBHO U OOCTOATENBHO OTBETUTh Ha Bompoc. OOBIYHO 3a4eT Ha3zHadaeTcs BO
BHEYpPOUHOE BpeMs; KJIacC MPHU 3TOM pas3fesisieTcsl Ha JABE WM TPU IPYMIbl, KOTOPbIE IPUXOJAT HA
3a4eT Mo odvepenu B pasHoe BpeMms. O NMpoBENeHHH 3adeTa y4yuTedb COOOINAeT 3apaHee, YTOOBI
y4aIuecs: MOIJIM K HEMY IOATOTOBUTHCS. JIJIsl MOATOTOBKY K 3a4€Ty YYHUTENb COCTABIIAET BOIPOCHI,
a TakKe IMpUMEpHBIE 3a/la4M, PEKOMEHIYET JINTEPATYPY, NPEABAPUTEIBHO IIPOBEPUB, UMEETCA JIU
OHa B HIKOJbHOM OmbOmmoreke. CpoKH MPOBENCHUS 3a4eTa JOJKHBI ObITh M3BECTHBI 3aMECTUTEIIIO
IUPEKTOpa MO y4yeOHO-BOCIUTATENbHOW padoTe, YTOOBI MOXKHO OBUIO PEryJlupoBaTh HArpy3Ky
YYaIUXCs.
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Knaccuueckuii 3ader mpeaycMaTpUBaeT BBISIBICHHE YPOBHSI 3HAHHWM, YMEHMM U HaBBIKOB
y4amumxcs BO BpeMsi Oecenbl yueHHKa ¢ yuuteneM. OH JaeT MOJIHOEe U TOYHOE IMPECTaBICHUE 00
ypoBHE OOYYEHHOCTH KaKJOT0 YYEHHKA, OJHAKO OTHMMAaeT MHOTO BpPEMEHH, YTO BeAeT K
IIEPErpy>KEHHOCTH KaK yUUTENs, TaK U YUEHUKA.

OueHuBaHMe MUCHbMEHHOMN PadoOTHI
[Tucbmennble pa®OTHI MOAPA3JCNSAIOT Ha TEKylue (IIPOBEPOYHBIE) U  HTOTOBHIC
(KOHTpOJIBHBIE) PaOOTHI; IO BPEMEHU OHU MOTYT 3aHUMAaTh BECh YPOK HJIM €0 YacTb.
K MeromaM mNHCbMEHHOM TMPOBEPKHM pPE3YJNbTAaTOB OOYYEHUS OTHOCSATCA NHCbMEHHAS
KOHTpOJIbHAsE pabotra Ha 45 MuH, mMpoBepouyHbie padoThl Ha 10-15 MuH (HampuMmep, pelieHue
pacueTHBIX 3a7ay), MHUCbMEHHBIE JOMAIIHUE 3aJaHUsl, NHUCbMEHHBIM Yy4YeT 3HAHUM OTAEIbHBIX
yYaIlMXxcs o0 KapToYKaM, XUMHUECKHEe AUKTAHThI, 3aJJaHHsI TECTOBOT'O THIIA U T.I1.
[ToaroroBka ywanmmxcsi K KOHTPOJILHOW paboTe walle BCEero OCYIIECTBISETCS Ha
o0oO0maromux ypokax. O mpoBeeHUU KOHTPOJIbHON PabOThl ydalIuXxcsl MpeaynpeKaaoT 3apaHee,
YTOOBI OHU MOTJIA IOJTOTOBUTHCS.
Copep:xaHue KOHTPOJILHOM paboOThl OXBaThIBaeT BeECh HaumOoJee BaXKHBIM Marepuan
KOHTPOJINPYEMOU TeMbl. B Takol 0OJbIIION KOHTPOJILHOU paboTe 3aqaHusl JIOJDKHBI ObITh €IUHBIMU
JUIS yYalIuxcs BceX YpOBHEH pa3BuTHs. B KOHTpOIbHYIO paboTy pPEKOMEHIYeTCs BKIOYaTh
pazHooOpa3Hble 3agaHusi: 0000IAIOIIME BOMPOCH], KAYECTBEHHBIE W PACUETHBIE XUMHUYECKUE
3a/aud, [EMOYKH TNpEeBpallleHui, TeCTOBble, Trpaduueckue 3aaanus u T.1. HeoOxomumo
UCIIONIb30BaTh HAWOOJbIIEE YHCIO BapHAaHTOB. TeTpamu Ui KOHTPOJIBHBIX DPAaOOT SBISIOTCS
JOKYMEHTOM, KOTOPBI MOXET OBITh MPOBEPEH aAMHHUCTPALIMEH IIKOJIBI U MHCIIEKTOPOM OT/eNa
00pa3oBaHMs, TOATOMY TETPAAW JIi KOHTPOJBHBIX PAa0OT JOJDKHBI XPAHUTHCS B XUMHUYECKOM
KaOuHeTe B TeUeHUH Y4eOHOTrOo roja.
VYuureno WHOrAA JOBOJBHO TPYAHO ONPENEIUTh CTENEHb CIOXHOCTH MOJ00paHHBIX
3aJjaHui. MeToaMCThl COBETYIOT BOCIOJIB30BAThCS CleAyromuM npuemoMm. HeoOxomumo camomy
BBITIOJIHUTB ATy PabOTy, a M3pAaCcCX0JOBAHHOE BPEMS JIJIsl YIEHUKOB 8-9-X KIIacCOB HAJ0 YBEJIHYHTH B
5 pa3, a s cTapliuxX KJIAccoB - B 3 pa3a. MOXHO B X0J€ NPEABapUTEIBHON CaMOCTOSATEIBHON
paboThl MPEANIOKUTh HECKOJIBKO THUIMYHBIX 33JaHUA M TPOAHATU3UPOBATh CTENEHb UX
BBITIOJTHEHUS.
[Ipu oueHMBaHUMU OTBeTa ydallerocs HEOOXOAMMO YYHUTHIBaThb KayeCTBO BBITOJIHEHUS
paboTeI 1o 3aganusM. KoHTposbHas paboTa OLIEHMBAETCS B LIETIOM.
OT1merka «5»:
*  JlaH MOJIHBIN OTBET Ha OCHOBE M3YyUEHHBIX TEOPHUil, BO3MOXKHA HECYILIECTBEHHAs! OIIMOKA.
OtrMmeTka «4»:
e JIONyCTHMa HEKOTOpasi HEMOJIHOTA OTBETA, MOXKET OBITh HE OOJIee IBYX
HECYIIIECTBEHHBIX OIINOOK.

Or1merka «3»:

* paboTa BBHINOJHEHA HEMOIHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCs He 0oJiee 0THOM
CYILIECTBEHHOH OIIMOKU U 2-3 HECYIIIECTBEHHBIE.

OtrMmeTka «2»:

*  paborta BBINOJIHEHA MEHBLIE Ye€M Ha TPETH,

*  HMMeeTcs HECKOJIBKO CYIIECTBEHHBIX OIMOOK.

Or1merka «1»:

* paboTa He BBINOJHEHA.

Bo3moxkHa crenyromasi cucreMa OLIEHUBAaHUS KOHTPOJBHOM paboThl MO MATHOATBHON
CUCTEME:

IIpU BBITOJHEHUH YuyeHUKOM OT 96 no 100% paboThl cTaBUTH OLIEHKY «5»; oT 76 1o 95%
paboThI - «4»; ot 50 1o 75% - «3»; ot 20 10 50% - «2». [Ipu MOTHOM OTCYTCTBHU MPABUIBHBIX
OTBETOB WJIM BBIMIOJHEHUH paboThl MeHee ueM Ha 20% craBUTCS OIleHKa « 1.

[Ipu oreHKe BBIMOJHEHUS NMUCHMEHHOW KOHTPOJIBHON paboThl HEOOXOIUMO YUUTHIBATDH
TpeboBaHMsI eMHOTO opdorpaduueckoro pexxuma.

Bce paboTbl 00s3aTenbHO JODKHBI OBITH NMPOBEPEHBI K CIEAYIOIIEMY YPOKY, MpPU 3TOM
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yUUTENb JOJDKEH COONIofaTh TONHYH0 OOBEKTUBHOCTb. (OOs3aTeleH aHaliu3 pe3yJbTaToB
NUCbMEHHOM paboThl U paboTa HaJ THNUYHBIMU omMOKamu. OOBsBIEHHE OLIEHOK U aHaINU3 padoT
TpeOYIOT OT YUUTEJIsl COOTBETCTBYIOIIETO MEJarorMuecKoro TakTa.

OrneHnBaHME TECTOBBIX PabOT

Tectrl, cocrosiiue U3 MATH BONPOCOB MOXKHO HCIIOJIB30BaTh IOCJIE H3YyYEHMs KaxJ0ro
Matepuana (ypoka). Tect u3z 10—15 BonpocoB ncnosnp3yercst 11l HEPUOIMIYECKOro KoHTposisa. Tecrt
u3 20—30 BonpocoB HEOOXOAMMO HCIIOIb30BATh AJIS HTOTOBOTO KOHTPOJISL.

[Ipu ouleHMBAHMU HMCIOJB3YETCS CIEAYIOIIAs IKaja: Uil TECTa U3 ISTH BOIPOCOB * HET
OLIMOOK — OIIEHKA «5»; * 0JJHA OIIMOKA - OLIEHKA «4»; * 1B€ OLIMOKM — OLEHKA «3»; * TPU OLIMOKU
— OLIEHKA «2».

Ecnu ouenka BeicTaBisiercs B (opMe 3aueT/He3adyeT, TO 3a4eT CTABUTCA MPH BBIIOIHEHUU
70% 3anmanuii. Takass ¢opma OLEHKH HCIOJB3YEeTCs, €CIIM TECT COACPKUT YNPaKHEHUS Ha
pacrio3HaBanue. Ecinu TecT oueHMBaeTcs Mo NATHOAUIBHONW CHCTEME, TO CTaHIapTHbIE KPUTEPUU
orteHOK TakoBBI: 91-100% - omenka «5»; 81-90% - ouenka «4»; 80-70% - ouenka «3»; umxke 70% -
OLICHKA «2».

Ouenka yMeHUI peliaTh pacyeTHbIE 3a1a4H
OTMeTKa «5»:

. B JIOTHYECKOM PACCYKICHUH M PEIICHUH HET OMHOOK,

Otmerka «4»:

. B JIOTHYECKOM PaCCYKJICHUH U PEIICHUH HET CYIIECTBEHHBIX OIIHOOK,
. JIOIyIIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OMINOOK

Otmerka «3»:

. B JIOTHUECKOM PAaCCYXJICHUHU HET CYIIECTBEHHBIX OITNOOK.

. JIOITyCKAETCs CYIISCTBCHHAS OIMOKA B MATEMaTHUECKUX pacyeTax.
OtmeTka «2»:

. UMEIOTCS CYIIIECTBEHHBIC OIMOKH B JIOTHYECKOM PACCYKICHUH U PEIICHUU.
Otmerka «1»:

. OTCYTCTBHE OTBETA Ha 33J]aHUE.

OneHka 3kcnepuMeHTAIbHBIX YMEeHHUH (B mpouecce BbINOJIHEHUS] IPAKTHYECKUX
PadoT MO HHCTPYKIUH)

IIpakTuyeckue pabOThl MO XMMHUH BBINOJHSIOTCS B TETPAAIX A MPAKTUYECKUX PabOoT.
[Ipu oneHMBaHMM OTYETA MO BHINOJIHEHUIO NMPAKTUYECKON paboThl 0c000€ BHUMAHUE YJIENsIEeTCs
Ka4yeCTBY U MOJIHOTE CAMOCTOSATENBHBIX BHIBOJIOB YUEHHKA.

KonuuecTtBo nmpakTuyeckux padoT onpeaesneHo B IporpamMmme.

B Teuenne yueOHOrO rosa TeTpaam A MPaKTUYECKUX pabOT XPaHUTCS B HIKOJIE.

OT1meTka «5»:

. OKCIIEpUMEHT BBINOJIHEH MOJHOCThI0. CrenanHpl TNpaBUIbHBbIE HAOMIONEHHUS |
BBIBOJIBI,

. HKCMEPUMEHT OCYIIECTBJIEH MO IIJIaHy, C YU€TOM TEXHUKH 0€30MacHOCTH U
IpaBUJI padOTHI € BElIeCTBaMU U MprOopamu,

. IPOSIBICHBl  OPraHU3allMOHHO-TPYAOBbIE  yMEHHUS  (IIOIJEPKUBAECTCA
YHCTOTAa PabOYero MecTa, MOPsIOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YHOTCS
PEaKTUBBI).

. Jomyiensl He 6osee AByX HECYLIECTBEHHBIX OMIMOOK Mpu odopmMiieHHH
paloTHI.

OTMmeTka «4»:

* pabora BBIOJHEHA, CHENAaHbl MPABWIbHbIE HAOMIOACHUS U BBIBOJBL:
SKCIIEPUMEHT BBINIOJHEH HETOJHO WJIM HAOIIOJAlOTCS HECYIIECTBEHHBIC
omOKy B paboTe ¢ BeliecTBaMH U PHOOpaMH.

OT1meTka «3»:
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* OTBET HEMOJHBIM, paboTa BBHINOJIHEHA MPaBWJIBHO HE MEHee, YeM
HAIlOJIOBHHY, JIONyIIEHa CYIIECTBEHHAs! OIIMOKa (B X0/J€ IKCIIEPUMEHTA, B
00bsicHeHnH, B oopmiieHnu padotsl, o Th mpu pabore ¢ BemecTBamMu 1
npubopamu), KOTOPYIO YYallluiCsl UCIPABISAET 10 TPEOOBAHUIO YUUTEIS.
Jomyckaercst obpopmiieHne padoTsl 6€3 3anicH ypaBHEHUI peakiuii.

*  DKCIEPUMEHT MOJIHOCTHIO BBINOJIHEH B COOTBETCTBHU C MHCTPYKIMAMHU H
MpaBUJIaMH TEXHUKH 0€30MacHOCTH, HO paboTa He oopMIIeHA.

OT1meTKka «2»:
* BEINOIHEHO MEHEEe TIOJIOBHHBI paOOTHI;
* JOmyIIeHbI JBe WK 0oJiee CyIIeCTBEHHbIE OIIUOKH B XO/I€ IKCIIEPUMEHTA,
B 00BsicHeHUH, B opopmiieHnn padotel, o Th mpu pabote ¢ BemecTBamu
U IpubopaMu), KOTOPbIE yJaluiics HE MOXKET UCIPABUTH.
Ot1merka «1»:
* paboTa HE BBINOJIHEHA,
* TIOJIHO€ OTCYTCTBHUE DKCIEPUMEHTAIbHBIX YMEHUH.

OtpaboTka NpPaKTUYECKUX pPAOOT HE MperycMaTpuBaeTcs NpU OTCYTCTBUU
y4Jaierocs Ha MPakTUYeCKON padoTe, MPU BBHINOJIHEHUH YKa3aHHBIX PabOT Ha OTMETKH
«1» u «2».

B uckmounTenbHBIX Choydasx MPU OTCYTCTBUM YYaIIETOCS IO YBaXUTEIbHBIM
MpPUYUHAM YYHUTEIh MOXKET NPEJOCTaBUTh BO3MOXKHOCTH BBIMOJIHHUTH IPAKTHYECKYIO
pabory.

Ouenka yMeHHil pemiaTh 3KCIIEPMMEHTAJIbHbIE 32JaUH

HpI/I OLCHKC 3TOro yMCHUs CICAYCT YUUTBIBATH Ha6.HIOZ[€HI/I$I YUUTCIIA U NPEAbABIISACMBIC

yUalumMcst pe3yIbTaThl BBITOJIHEHHS OMBITOB.
O1meTKa «5»:
. [Tnan pemieHust 3a1a4 COCTABIIEH MPaBUIIBLHO,
. OCYIIECTBJICH MTOI00p XUMUYECKHX PEaKTUBOB H 000pYI0BaHUS,
. HKCIEPUMEHT BBITIOIHEH MOJHOCTHIO,
*  JIaHO IIOJIHOE OOBSICHEHHE H CJI€JIaHbI BEIBOJIBI.
OTMeTka «4»:
®  [UIaH PELIEHHs COCTABIIEH MPABUIIBHO,
° OCYIIECTBJICH MOI00P XUMHUYECKUX PEaKTUBOB U 000pyA0BaHUS,
®  DKCIEPUMEHT BBIOJHEH ITOJIHOCTHIO,

° JIOMTYIIIEHO HE 00Jiee NBYX HECYIIECTBEHHBIX OMHUOOK (B OOBSICHEHUH U BHIBOJIAX ).

OTMeTKa «3»:
) IIJIaH PELIEHUs! COCTABIIEH MTPaBUIIbHO,
° OCYIIECTBJICH MOI00P XUMHUYECKUX PEaKTUBOB 1 000pyA0BaHUS,

L4 OKCIIEPUMCHT BBIIIOJIHCH HEC MCHCC, YCM HAIIOJIOBHUH JonynIi€Ha CYIICCTBCHHAA
3

omuoOKa B 00BICHEHNH U BEIBOJIAX,
®  OSKCHEPUMEHT BBIMIOJIHEH MOJIHOCTHIO, OTUET HE COCTABIICH

L4 AOIYIICHBI HAPYHICHUA  TCXHUKH 6C3OHaCHOCTI/I, OKCIICPUMCHT  BBIIIOJIHCH

MTOJTHOCTBIO, C/ICJIaHBI HECYIIIECTBEHHBIC OIMOKN B OOBSICHEHUH M BBIBOJIAX.
OTMeTKa «2»:

L4 AOIYIICHBI OBC U Oojlee OIIMOKHU (B IJIaHC PCHICHUA, B H0n6ope XUMHNUYCCKHX,

PEaKTUBOB U 000PYIOBaHUS, B OOBSICHEHUH U BBIBOJIAX).

. JOTTYIIIEHBI HAPYIIIEHUSI TEXHUKH O0€301TaCHOCTH
OrMmeTka «1»:

e  3aJaya HE pelIeHa.
e HE MPUCTYMWJI K paboTe
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HMHTEPHET.

NEPEYEHB IIU®POBBLIX OBPA3OBATEJIbHBIX PECYPCOB U WEB-CAUTOB

[IIupoxuii BEIOOP AIMEKTPOHHBIX MOCOOMI MPEICTABIIECH B €UHOMN KOJUICKITUH ITU(GPOBBIX
o0pa3zoBaTeNbHBIX pecypcoB: http://school-collection.edu.rul.
[Tepeuenn Web-caiiToB, pekoMeHIyeMbIX /151 HCIIOIb30BaHKS B pa00TE YIUTEIAMH XHUMHUH:

No | Ha3zBanue caiita Conepxanue Anpec (URL)
n/ | WK CTaThu
1|
1. | Kypuan «Xumus: | ComepkaHre HOMEPOB U http//www.chem.msu.su/rus/scho
METOMKA AHHOTAIIMU CTaTeH KypHasia ol/
[IPEIOIaBaHus B chemistry_meth/welcome.html
IIIKOJIC)
2. | llIxonbHbIE Cepus MIKOJIBHBIX YUCOHUKOB I10 http://www.chem.msu.su/rus/scho
YUCOHUKH 110 XMMHUH aBTOPCKOTO KOJUIEKTUBA ol/
xumud g 8-11 xuMpaka MI'Y oz oOmieit
KJIaCCOB penakuuei akagemrnka PAH
obmeobpaszoBarens | B.B.JIynuna. [Iporpammer kyp-
HOU IIKOJIBI coB. [loypouHoOe 11aHupoBaHue.
DJIEKTPOHHBIC TEKCTHI.
3. | Alhimik [Tone3usie coBeTsl, 3 hekTHbIC http://eqworld.ipmnet.ru/indexr.ht
OTIBITHI, XUMUYECKHE HOBOCTH, m
BUPTYAJIbHBIA PENIETUTOP,
KOHCYJIbTAIIMH, UCTOPHUSI XUMHUH
4. | C-BOOKS JlutepaTypa o XUMHH http://c-books.narod/ru
5. | ATombI B Y4eOHoe mocodue http://virlib.eunnet.net/win/
KpHCTaJLIaxX eKaTepPUHOYPICKHUX YUEHBIX metod_materials/wm9/
A.C.Mocksuna u FO.J[.ITanoBa
6. | Mup xumun CrnpaBounas uHpopmarus, http://www.chem.km.ru/
HOBOCTH HayKH
7. | OnopHeIe [Toypo4Hble KOHCTIEKTHI JIJIst http://khimia.hl.ru/
KOHCIIEKTBI MO IKOJIBHUKOB 8-11-X KimaccoB
XUMHHU
8. | OmbITHI IO Onucanwue peakiui, pororpaduu, | http://shnic.narod.ru/
HEOPTraHUYECKOM cripaBoyHast “HGOpPMAIHsI
XUMHHU
9. | OTKpBITHIA V4eOHUK 110 XUMHUH, TaOInIa http://www.chemistry.ru
KOJUIEIK: XUMUA MenneneeBa ¢ moipoOHOM
XapaKTePUCTHKON 3JIEMEHTOB,
HHTEPAKTHBHBIC MOJIEIH, HOBOCTH,
xpecromarusi, IHTepHeT-pecypchl
110 XMMHH, TECTHI
10 | [lepBoHauanbHbIE 3a7aHus ¥ ONBITHI HA YPOKax http://www-windows-
XUMUYECKHE xumMun B 8-M kiacce. CtpaHura 1251.edu.yar.ru
MOHSTHUS cepepa SpocraBckoro ooactTHO-
0 IIEHTPa JUCTAHI[HOHHOTO
00y4YeHHs IIKOJILHUKOB
11 | IkonbHast xumust — | CripaBoYHUK 1 yueOHUK 110 xumun. | hitp://www.schoolchemistry.by

CIIPAaBOYHHUK 10
XMMHH U aKTHBHAS
IIOMOILb YYECHUKY

T'i1aBHAs 0cOOEHHOCTD —
XUMKAIBKYJIATOP, KOTOPBIN
YIPOIIAET peUIeHHe 3a/1a4 110

u
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http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.schoolchemistry.by.ru/
http://www.schoolchemistry.by.ru/

WJIU CTYJICHTY

XUMHHN

12 | Poccuiickuit Kosuiekius 3KCIiepuMeHTOB TI0 http://experiment.edu.ru/catalo
00pa3oBaTEeNbHBIA | XUMHUU g.asp?
opTasl ob nol12619
13 | Kype ITocranoBka ombiToB. Kiacce http://formulad4.narod.ru
OpraHUYeCcKOM OpPraHUYEeCKUX COCTUHEHUIA,
xumuu 3a 10-i TectupoBanue. buorpadun
KJacc. 3HAMEHUTHIX YYEHBIX.
14 | Opranuueckas DJIEKTPOHHBIA YYEOHUK IS http://cnit.ssau.ru/organics/
. XUAMUSL. CpeaHer IIKOJIbI.
15 | Xumust s BceX. | DIEKTPOHHBIA CIIPABOYHHK 3a http://www.informika.ru/text/data
MOJIHBIA KypC XHMHH. base/chemy/START.html
ITporpaMMbl 10 XHUMHH, TECTHI.
16 | Xummus. DKkcnepruMeHTa bHbI yueOHuk 1o | http://hemi.wallst.ru/
OOpazoBaTenbHbI | OOIIEH U HEOPraHUYECKOW XUMHH
CalT miIs maa 8-11-x Kjaccos,
IIKOJIbHUKOB npeHa3HAYCHHBIH KaK s

Ha4dyaJIbHOI'O 06y‘-IeHI/I$I, TaKk U A
IIOATOTOBKM K DK3aMEHaM B BY3.
XHUMHUYECKHUE CIIOBAPH,
OJIUMIIMAJABI 110 XUMUHU.

[TonHBI TIepeYeHb 3JEKTPOHHBIX 00pa30BaTEIbHBIX W3JAaHUN MOXKHO HAWTH B MOCOOHH
«MHTEPHET — yunremo: Xumusi» A.D.Ilymkapés u np. Yensabunck, «B3rasa», 2006r.
CIIMCOK JIMTEPATYPbI

[Ipocsemenue, 2022
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http://experiment.edu.ru/catalog.asp
http://experiment.edu.ru/catalog.asp

TeMaTHyecKkoe IVIAHMPOBAHHE Y4eOHOT0 MATEPHAJIA 110 XUMMHU

s u3ydenus npeamera no YMK I'.E. Pynzutuca u @.I'. ®eapamana 11 kiace

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

Kt
Ne Tema ypoka DJIeMeHTBbI TpeOoBaHus K YPOBHIO Kpurepun ouenku DopMbI U Hom.
ypoKa COlepKAHHUS MOATOTOBKH MeTOobI 3ajaHue
Teoperuyeckue 0OCHOBBI 001 XUMUHU
Tema 1. BakHeiimue XuMUYeCKHE MOHATHA U 32aKOHBI (8 4acoB)

1. Crpoenue atoMa. Snpo | 3HaTh oOcHOBHBIE Xxumuue- | Kpurepun oueHku Unpusunyanshas, §1,c.6.B.
AtoM. XuMndeckui (IpOTOHBI, HEUTPOHBI) | CKUE TMOHATHUSA: BELIECTBO, | TCOPETUUECKUX 3HAHUN g’fg;iaﬂi}lyfég;fg;;’, 2-3
anemMeHT. I30TomEL. U DJIEKTPOHBI. XHUMHYCCKHH JIEMCHT, aTOM, CIIOBECHBIIA, IIoaroro

H3otomsl. MOJICKYyJ1a, HaryIsIHbIH, _ | BUTBCA K
[ToBTOpenue npoiineHHoro B | CocTaB aTOMHBIX SiZIEp | OTHOCUTENIbHAsA aTOMHAsg U HACTIAHOTTIONCROBEE | gomTp.p
10 1. MOJIEKYJISIpHAs. MAacChl, UOH, Tlepriamsiii ao.
H30TOIIbL, YMETB KOHTPOJIb 3HAHUH
ONPEACIATh 3apsi HOHA
2. BxoaHasi KOHTPOJIbHAA KonTponbhas padora Y cBOEHHE OCHOBHBIX BBOoHBIN KOHTPOJIb
padora Nel 3a kypc 10 kiacca 3JIEMEHTOB COJIEpKaHUSA
Kypca xumui 3a 10 kmacc
Kpurepun onieHKM yMeHuUi
peuaTe pacu€THbIE
3aJ1a4H.

3. | 3aKoH COXpaHEHHsI MAaCChl M | 3aKOH COXpPaHEHUS YMeTb NPUMEHATH 3aKOH Kpurepun ouenkun WunuBuayansaa | §2,c.9.

DHEPrUH B XUMUU MAacchl BELIECTB. 3aKOH | COXPaHEHMsI MAacChl BEILIECTBA | TEOPETUYECKUX 3HAHUM. 1, GppoHTanmbHas, | Ne2-4

COXpPaHEHHUS U
npeBpaieHus. Jledexr
Macchl

pabora, pabora
C Y4EOHUKOM,
CI10BeCHBIM,
HarJIsS THBIHN,
YaCTUYHO-
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IIOUCKOBBIH.

[lepuoauueckuii 3aK0OH. Crpykrypa I1.C. 3HaTh OCHOBHBIE Kputepun onenku NunuBunyansHa | §3,c.14-
Pacrnipenenenuie 31€eKTpOHOB | IVIaBHBIE U TIOOOYHBIE | XUMUYECKHE IOHSATUS: TEOPETUYECKUX 3HAHUM. a1, ppoHTanmbHasg, | 15,Ne 2-
B aTOMax 3JIEMEHTOB MaJIbIX | MOATPYIIbI, MAIbIE U | IEPEXOIHBIC JIEMEHTHI. pabota, pabota | 4,TecTbl
NIEPUOJIOB. OO0JIbIINE IEPUOJIBL. YMeTh onpenensiTh C Y4eOHHKOM,
OpbGwurais, s-, p-, d- MaKCUMAaJILHOE YHUCIIO CI10BeCHBIH,
opouranu, 3JIEKTPOHOB Ha yPOBHE HaTrJIsJHBIN,
SHEPTreTHYCCKUE (cioe) mo dopmyite, YaCTUYHO-
IIO/lypOBHH, CIIHH, XapaKTepu30BaTh MOPSA0K IIOMCKOBBIH.
CriapuBaHUe 3aI10JIHEHUSI AIEKTPOHAMHU
3JIEKTPOHOB IIOAYPOBHEHN B aTOMax [IepBruHbIi1
XMUMHUYECKHX 3JIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3amucheIBaTh UX 3HAHHUH
3JIEKTPOHHBIE (POPMYIIBI U
rpagu4yecKue CXeMbl.
YMeTh naBaTh
XapaKTePUCTUKY
XMUMHUYECKHUX 3JIEMEHTOB I10
MOJIOKEHHUIO B
MIEPUOJNYECKON CUCTEME U
CTPOECHHIO aTOMa.
Pacrnipenenenue >1€KTpOHOB 3HaTb OCHOBHBIE Kpurepun oueHku WnnuBunyaneHa | §4,c.22
B aTOMax OOJIBIINX XUMUYECKHE TOHATHS: TEOPETUYECKUX 3HAHUM. 1, GppoHTanbHas, | Ne 1-5

NepHOI0B

NEPEXOAHBIE FTIEMEHTHI.
YMeTs onpenenarsb
MaKCUMAaJIbHOE YHCIIO0
AJIEKTPOHOB HA YPOBHE
(cmoe) mo opmyae,
XapaKTepu30BaTh MOPSI0K
3aIOJIHEHUS JIEKTPOHAMHU
MOJypOBHEN B aTOMax
XMUMHUYECKHX 3JIEMEHTOB,
3aIUCBIBATh UX JICKTPOHHBIC
¢dopMmyIbl ¥ rpaduyecKkue

paborta, paboTta
C YUeOHUKOM,
CrnoBecHbIH,
HaTJISITHBIH,
YaCTHYHO-
TIOMCKOBBIH.

[TepBruHBIi1
KOHTpPOJIb
3HAHUU
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CXEMBEL.
VYMeTh naBath
XapaKTEPUCTUKY
XAMUYECKHX DJIEMEHTOB I10
MOJIOKEHUIO B
MEPUOTNYECKON CUCTEME U
CTPOCHHUIO aTOMa.

ITomoxxenue B IICXD JlaHTOHOMIBI, YmeTb f0Ka3biBaTb Kputepuu onenku NunuBuayansHa | §5 c¢.25,
BOJIOPOJA, JAHTAHOUIOB, AxtuHoupsl. VICKyCTBE | ABOMCTBEHHOE NONOMKEHME TEOPETUYECKUX 3HAHUU. s, GpoHTanmpHas, | Ned
AKTUHOU OB UCKYCCTBCHHO HHO TIOJIYUCHHBIC BO4OpPOAA B nepmoplmqec}(oﬁ pa60Ta, pa60Ta
MOJIYYCHHBIX JIEMEHTOB 3JIEMCHTBHI. cUCTeMe, ONpeAensaTh C Y4COHHUKOM,
MEeCTOMNONOXKEHNE
NAHTaHOMA0B M aKTUHOWAOB.
3HaTb 3HayeHue
nepmoanYeckoro 3akoHa u
nepuoamnYecKkoi cucTeml
BanenTHOCTE ¥ BaJIEHTHBIE BanenTHslie 3HATH BaJICHTHBIC BO3MOXHOCTH Kputepun onenku CI10BECHBIH, §6
BO3MOYKHOCTH aTOMOB BO3MOKHOCTH. aTOMOB 37IEMEHTOB 2 M1IOro TEOPETUYCCKUX 3HAHHIA. HAaTJISITHBIH, C.31
IT CBoGO/IHbIE OpoUTAIH, | | ProAd, YMETD OOBACHATE Kputepuu olleHKH YMEHHI | YaCTHYHO- No4-7
CpHUOANTCCKOC M3MCHCHNC A p > | IpUYMHY UX BBICIIEH BaJCHTHOCTH p p o . y . -
BAJIECHTHOCTH U PaJuyCOB W3MeHeHHs aTOMHOTO | (Jv), pelieHus: pacu€THBIX ITOMCKOBBIH.
aTOMOB. paauyca, yuciia YMeTsh onpenesaTs BaJeHTHOCTh 3ajaa4.
SHEPTeTUYECKUX SIIEMEHTOB IpH 00pasoBanuu XuM. | KpUTepuu OLEHKH [TepBuunbIit
YpOBHE, YncIa CBA3H MO IOHOPHO-AKICITOPHOMY | teoneTHYecKuX 3HAHUH. KOHTPOITh
1 OOMEHHOMY MEXaHU3MY. YMeTh
BaJICHTHBIX

AJIEKTPOHOB B
nepuoiax u rpymnmnax
[cxs

COCTaBJIATh rpa)MIECKNE CXEMBI
CTPOEHUS BHEIUTHHUX 3JIEKTPOHHBIX
CJIOEB aTOMOB, TOKA3bIBAIOIINE
BaJICHTHBIE BO3MOYKHOCTHU
HEKOTOPBIX aTOMOB XHM.
3JIEMEHTOB B BO30YKAEHHOM U
HEBO30YKIEHHOM COCTOSTHUH
YMmerh xapakTepu3oBaTh
HU3MEHEHHE PAINyCOB ATOMOB XHUM.
JJIEMEHTOB 10 TPyIIaM U
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nepuoaam, OOBSICHATE MMPUYUHBI
9THUX I/I3M6H€HHI7[, UX BJIUAHHUC HA
BaJICHTHOCTh U O-B CBOMCTBaA
dTOMOB.

Tema 2. Ctpoenue BemecTBa (7 4acoB)

9. OCHOBHBIE BUIBI KoBanenTtHas cBsi3b, €€ | 3HaTh ONPEACICHUE XUM. Kputepun onenku CI10BeCHBIH, §7,10
XUMUYECKOH cBs3u MoHHast | pa3HOBUIHOCTH U CBSI3U, BUJIbI XUM. CBSI3H, TEOPETHUYECKUX 3HAHUH. HaTJISIIHBIN, ctp. 33
Y KOBQJICHTHAs CBS3b MEXaHU3M MEXaHHU3MBbI UX 00pa30BaHUs. YaCTUYHO-

o0Opa3oBaHus YMeTh onpeaensaTh BUJ XUM. TTOMCKOBBIM.

10. | CocraBneHue 3MEKTPOHHBIX CBSA3U B IIPOCTHIX U CIOXKHBIX | KpuTepuun oOleHKu §7 c.33-
(dopMyJ1 BELIECTB C BELIECTBAX, COCTABIIATh TEOPETHUYECKUX 3HAHUH. 34
KOBaJICHTHOM CBSI3bIO CXeMbI 00pa30BaHUA

11. | Meraminueckas CBS3b. DNEeKTPOOTPULATENIBHO | BEHIECTB C Pa3IMYHBIMU Kpurepun ouenku [IepBruHbIi1 §8,¢c
Bogopoanas cBsizb. CTh BUJIaMU CBSI3U TEOPETUUYECKUX 3HAHUU. KOHTPOJIb 37Ne3

Bonopoanas, YMeTh 00BICHATh MEXaHU3M 3HAaHUHI TECTBI
MeTajnyeckas o0Opa3oBaHHs TOHOPHO-
CBSI3b AKIENTOPHOM, KOBAJICHTHOMN

CBSI3HM, 0COOEHHOCTH

BOJIOPOJHOM CBS3H.

12. | IIpocTtpancTBeHHOE I'uOpuansanus 3HaTh OCHOBHbIE Kputepun oueHku §9,c.43
CTPOEHHE MOJIEKYI aTOMHBIX OpOuTanen XapaKTEPUCTUKU XUM. CBSI3M | TEOPETUUYECKUX 3HAHUI. Nos,

(nmuHYy, SHEPTHIO, TECTBI

HaIpaBIIEHHOCTb,
HAaCHIIIAeMOCTh).

YMeTh OKa3bIBaTh
3aBUCHUMOCTD ITHX
XapaKTePUCTHK OT
pa3Iu4HbIX (HaKTOPOB
(MIpoYHOCTH — OT
MEPEKPBIBAHUS DIICKTPOHHBIX
00J1aK0B, THOPUIU3AITUS
CBSI3M | JIp.; HACHIIIIAEMOCTh
— OT BJICHTHBIX
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BO3MO>KHOCTEH aToma u JIp.)
3HaTh pa3auyHble POPMBbI
MOJIEKYJI, OIIPEIEIIEHNE
BEIIECTB MIOCTOSHHOTO U
IIEPEMEHHOI'0 COCTaBa,
pa3uYHbIC BUJIbI
KPUCTAUIMYECKUX PEIIETOK.

13.

CrpoeHne KpUCTAIIIOB.
Kpucrannuyeckue pemerku.

BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUS..
Kpucrannmyeckue u
amMop(HbI€ BEILLIECTBA.
Turnsl
KPUCTAJUTUNYECKUX
penieToK (aToMHas,
MOJICKYJISIpHAsI, HIOHHAS
Y MeTaJuTH4ecKas).
3aKOHOMEPHOCTH
CBOMCTB BEIIECTB OT
THIIOB
KPUCTAJTMYECKOM
PEIIeTKHU.

3HaTh pa3auyuHble POPMBbI
MOJIEKYJI, OIIPEIEICHHE
BELIECTB IIOCTOSHHOTO U
IIEPEMEHHOI0 COCTaBa,
pa3Iu4HbIE BUIbI
KPUCTAJUIMYECKUX PELIETOK.

Kputepuu onenku
TEOPETUYECKUX 3HAHUU.

§9,c. 48
Ne5

14.

[TpryrHb MHOTOOOpa3Us
BEIIIECTB

N3omepust, romosnorus,
AJUTOTPOTIHUS.

3aja4un: BEIYHCIICHUE
MAaccChI IIPOJyKTa
peakiuu (KoJIMyecTBa
BEIIECTBa, 00bEMa)
€CIIH IS €TO
HOJ'Iy‘IeHI/ISI JaH
pacTBop ¢
ONPeNCICHHOMN
MacCOBOM J0JIeH.

Kpurepun oueHku
TEOPETHYECKUX
3HaHUH.,yMEHUN peniaTh
pacueTHBIC 3aJa4H.

§11,c.51
Ne4-5
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15.

KonTposbnas pabora Ne2
1o remaM «BaskHeiimue
XHMHYecKHe NOHATHS 1
3aKOHbDY, «CTpoeHue

Baxneimme
XAMUYECKHE 3aKOHBI,
113 u IICXD na ocHoBe
YYEHHS O CTPOCHHH

Kpurepuu onenku
HMUCbMEHHBIX
KOHTPOJIbHBIX padoT.

BellecTBa» atromoB. CtpoeHue
BEIIECTBA.
Tema 3. Xumnveckue peakuuu (7 4acos)
16. | Kimaccudukamms OBP. O6parumeie u Nwmets npencraBiaeHue o Kpurepun onenku §12,c 58
XUMHUUYECKHUX PEAKIIUM HEoOpaTHUMbIE XUM-0 (hopMe IBUKECHUS TEOPETUUECKUX 3HAHUH. Ne 1-3,
peakuuu. JK30- U MaTepuu. 5-7
SH/IOTEPMHYECKHE 3HaTh CYIIHOCTh XUM-H
peakuuu. [IpaBuio peaKIyu, 3aKOH COXPaHEHHs
MPOTEKaHMS PEaKIUK B | MacChl M SHEPTUH, €TO
pacTBopax 3Ha4yeHue.
17. | Knaccudukanus 3HaTh NPU3HAKU Kpurepun ouenku §12,c 58
XUMHUYECKHUX peaKIuil KJ1accu(UKaLMU XUM-X TEOPETUYECKUX 3HAHUM. Ne 4,,
peaxIui. 8-10
YMmers kinaccuuuupoBaTh
MPEUIOKEHHBIE XUM-€
peaKIMy WM CaMUM
MPUBOANTH TIPUMEPHI HA
pa3Hble TUIIbI peaKkIMi
18. | CKOpOCTh XUMHUYECKUX CKOpOCTh XMMUYECKUX | YMETh OOBACHITH MEXaHH3MBI Kpurepun ouenkun §13,Tecr
peaxuuii peaKIuii. peakiuuii Ha puMepe opr-X u TEOPETUYECKUX 3HAHUH. Bl
AKTUBHPOBaHHBIN ;eoPraH_X BETHECTE.
METb pECIIaTh 3a1a4v Ha
KOMILIIEKC. 3aKoH TeTUIoBO# SdbeKT.
JACUCTBYIOIIUX MaAcCC. 3HaTh MOHATHE CKOPOCTH JIJIS
19. | CxopocTh XUMHUYECKUX Xumuueckas TOMOIEHHOU H reTeporeHHoH Kpurepun oueHku §13,x0H
peaxrtuii. Knaetnyeckoe KuHeTHKa. ['oMorennas | PEAKIHH. TEOPETUUECKUX 3HAHMUM. CIIEKT

YPaBHEHUE PEAKIUH.

U reTeporeHHas cpefa.
DHeprusi akTUBALIMH.
Kunernueckoe
YpaBHEHHUE PEaKIUU

3HaTh (QaKTOPEI, BIUAIONINE Ha
CKOPOCTH peakiuu (pupoaa
pearupyomux BemecTs,
KOHLICHTPALHSL, TUIOMIAb
COINPUKOCHOBEHHS, TEMIIEPATypa)
YMeTh 0OBSACHSTH ACHCTBUEC
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Kaxa0ro (akropa, BIUSIOLIET0 Ha
CKOpOCTb peaki[y Ha pHUMepax.

20.

Karanus

Karanms, karanuzarop,
WHTUOUTOP

21.

XHUMHUYECKOE PAaBHOBECHUE U
CHOCOOBI €ro CMEIIEHUs

XHUMHUYECKOE
paBHoBecue. [IpuHnun
JIe IllaTenne

3HaTh OHATHE CKOPOCTH VIS
TOMOT'€HHOH U F€TEpOTreHHOMN
peakuui.

3HaTh (QaKTOPEI, BIHUAIONINE Ha

Kpurepun ouenku
TEOPETUYECKUX 3HAHUN.

§14,¢.70
Ne 4
TECThI

CKOpOCTH peakiiu (Ipupoaa
pearupyomux BemecTs,
KOHLICHTPALHSL, TUIOIIA b
COINPUKOCHOBEHHS, TEMIIEPATypa)
YMmeThb 00BACHATH AeliCTBHE
KaxJ0ro (akropa, BIUSIOLIET0 Ha
CKOPOCTB peakluy Ha IIpUMepax.
3HaTh (aKTOpHI, BIUAIOMINE HA
CKOPOCTB peaknuy (KaTaau3aTop)
3HaTh CYIIHOCTh U MEXaHU3M
KaTaJusa, IpIMeHEHUE
KaTali3aTopa U HHruonTopa Ha
TIPaKTHKE.

Kpurepun ouenku
TEOPETUYECKUX 3HAHUN.

§15,c.73
,Ne3 3an
aun

22.

Ypok-0600111eH1e o TeMe
«XHMMHUYECKHE PEAKIININY

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

. Pabora B
napax.

Tema

4. PacTtBopsbl (7 4acoB)

23.

JucniepcHble CHCTEMBI

JucnepcHsie
cucTeMbl.PacTBOpHI.
I'pybonucnepcHbie
cucremsbl. Komutonnnele
pacTBOPHL. A3PO30JIH.

3HaTh NMOHATHE «IUCIIEPCHAs
CUCTEMAY

YMeTh XxapakTepu30BaTh
CBOMCTBA pa3Iu4YHbIX BUOB
JUCIIEPCHBIX CUCTEM,
yKa3blBaTh IIPUUUHY
KOAaryJISILIMU KOJUTOUI0B U
3HAQYEHUE DTOTO SIBJICHHUS.

Kpurepun ouenkun
TEOPETUYECKUX 3HAHUM.

§16,c.78
Nel-3

24,

CrniocoObI BeIpasKeHUs
KOHIICHTPAILIMH PacTBOPOB

MomnsipHast
KOHLIEHTPALUs

25.

Pemenue 3amau Ha

YMeTh pemaTh 3a1a4M Ha
MIPUTOTOBJIEHUE PACTBOpA
ONPEACICHHON MOJISIPHOM

Kpurepun ouenkn
TEOPETUYECKUX
3HaHWH.,yMEHHUI peniaTh

§17
,c. 81
3am.1,2

25




IIPUTOTOBJIEHUE pacTBOpa KOHLIEHTpaLluu pacueTHbIE 3aJa4H. §17
OnpeAeTIeHHON MOJISIPHOM ,c. 81
KOHIICHTpALUU 3a1.3.,4.

26. | IIpakTnuyeckas padora Nel YMeTh TOTOBUTH PacTBOpP Kputepuu onenku [IpakTuueckas [Toaroro
IIpurorosjieHue pacTreopa OIIPEJIETICHHON MOJIIPHOMU IIPAKTUYECKUX YMEHUM. pabora. PaGora | BUTH
¢ 3aJJaHHOM MOJISIPHOM KOHIIEHTpaLHU. Y METh B Mapax OTYET
KOHIeHTpauuen I10JIb30BaThCs

J1a00paTOPHBIM
000pyTI0BaHUEM.

27. | DACKTpONUTUYECKAS DIeKTpoNIUTHYECKAs YMeTh OOBICHATH,10YEMY Kpurepun ouenku §19¢
auccounanys. Bonopoanelii | quccouuaus. pacTBOPHI BEIIECTB C MOHHOW | TEOPETUYECKUX 3HAHUI. 88,Ne 2-
MOKa3aTeb. CunpHble U ciabbie Y KOBAJICHTHOM MOJSIPHOM 7

JNEKTPOJIUTHI. CBSI3bs IPOBOJAT
Bonopoansri SJIEKTPUYECKUM TOK.
nokazarenb (pH). Ymets onpenensath Ph cpezp
C TIOMOIIIBIO BOJJOPOJIHOTO
I0Ka3aTess
28. | Peakuuu MOHHOTO OOMEHA Peakuun monHoro YMeTh 00BAICHATH ¢ o3uiuil | Kputepuu ouenku §20,c.
oOMeHa T3/l cymHOCTh XUMUYECKUX | TEOPETHUECKUX 3HAHUM. 92 Ne2-5
peaxkuuii, NpoTeKarIyX B
BOJIHOM CpeJie.

29. | I'mpponus opraHMYeCcKUX I'mpponus 3HATh CYIHOCTh ruaponu3a. | Kpurepun oueHku §21,¢.97
HEOPraHUYECKUX HEOPraHUYECKUX YMeTb cOCTaBIATH TEOPETUYECKUX 3HAHUM. Ne6-7
COEIMHEHUN (comeit) u YPaBHEHUS PEAKIU

OpPraHUYECKUX TUIPOJIU3a.
(coxHBIX 3(UPOB,
YTJIEBOJIOB, OEJIKOB)
Tema «DeKTpoXMMHYECKHE PeaKIUN» (S 4acoB)

30. | XuMuueckrue HCTOUHUKU I'anpBannueckuit Ymerb 00bsicHuTh puHIMI | Kputepun oreHku §22,c

TOKa 3JIEMEHT. DJIEKTPOIbI. paboTHI TATbBAHUYECKOTO TEOPETUYECKUX 3HAHUU. 102.No5-
Anon.Karon.AKKymMys | 2JIEMEHTA. 6

ATOP.TOTUIMBHBIN
IEMEHT. DJIEKTPOXUMHU
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31. | Psag cranmapTHBIX Psin ctanpapTHbIX 3HaTh, KaK YCTPOEH Kputepun onenku §23,c.10
AJIEKTPOJIHBIX TOTEHLIUAJIOB | JIEKTPOAHBIX CTaHJIapTHBIN BOJOPOAHBII TEOPETUYECKUX 3HAHUH. 7.Ne8-9
MIOTEHI[MAJIOB. 3IEKTPOI. Y METh
CraHgapTHbIE yCIIOBUS. | IOJIB30BATHCS PSIIOM
CranpapTHbIit CTaHJApTHBIX BOJOPOJIHBIX
BOJOPOJHBIN AIEKTPOJA. | TOTEHIUAJIOB.
32. | Koppo3us MeTaJjioB u ee Koppo3us. 3HaTh OTIMYMsS XUuMHUY4eckoil | Kputepun oueHku §24,
IpeayNnpexIcHUE Xumuueckas KOpPpPO3HUH OT TEOPETUYECKUX 3HAHUM. c.112,Ne
KOppo3us, 3JEKTPOXUMUUYECKON.3HATh 4-5
NEKTPOXUMUYECKAs CIOCOOBI 3aIIUTHI
koppo3us. CriocoOsl MET.U3/1eJIUi OT KOPPO3HUHU.
3aLUTHIL.
33. | DaexTponu3 DneKTponu3 3HaTh, KaKHe MPOLECCHI Kpurepun ouenku §25, c.
IIPOUCXOIAT HA KaTOAE U TEOPETUYECKUX 3HAHUM. 118
AHOJE IIPU DJIEKTPOIIU3E Ne4,6.
pacmiaBoB U pacTBOPOB IToaroro
COJIEH. BUTHCS K
YMeTh COCTaBIIATh KOHTP.p
CyMMapHbI€ ypaBHEHUS abote
pEaKLUi SJICKTPOJIN3A.
34. | UToroBasi KOHTPOJIbHAsA Kpurepun oneHkun Hrorossiii
padora Ne3 3a | moryroaue MMMCbMEHHBIX KOHTPOJIb
10 pasjeny KOHTPOJIbHBIX PaloT. 3HAHHUHU 10 TEME,
«Teopernyeckue 0CHOBBI WHAMBHUIyaJIbHA
XUMHW» s pabota
Tema 6. Metasbl. (12 yacoB)
35. | O0Omas xapakTepucTUKa Metamnel. Ionoxxenue | YMeThL naBaTh Kputepun onenku NuauBunyanena | §26,c.
METaJUIOB Metaios B [IC XapaKTEPUCTUKY TEOPETUYECKUX 3HAHUM. a1, GppoHTanmbHast, | 123 Ne
DNEKTPOXUMHYECKUH | XMMHUYECKUX DJIEMEHTOB — pabora, padota | 6-
P HAapsHKEHUI MeTaJuioB (s-, p-,d- C Y4eOHHMKOM, 7,T€CTBI
METAJIJIOB. AJIEMEHTORB) IO TTOJIOKEHHUTO CloBECHBIN,
B IEPUOJIM-UYECKON CUCTEME U HarJIs AHbIN,
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CTPOCHUIO aTOMOB.
3HaTh CTPOEHHUE, CBOMCTRBA,
CIOCOOBI OTYYCHHUS U
MIPUMEHEHHE MPOCTHIX
BEIIIECTB METAJLJIOB.

YMeTh J0Ka3bIBATh
XHUMHYECKHUE CBOMCTBA
METAaJLJIOB, 3aIIMCHIBATh
YpaBHEHUS PEAKLUi B
MOJIEKYJISIPHOM U
OKHCIIUTEIIBHO-
BOCCTAaHOBUTEIIBHOM BHJIC.

4aCTUYHO-
IIOUCKOBBIN.

[TepBuuHBII
KOHTPOJIb
3HAHUU

36. | O0630p METATUIECKUX Mertannsl A-rpynm YMeTh XapakTepu30BaTh Kpurepun ouenku §27,c.
3JIEMEHTOB A-Tpynn XUMHYECKHUE CBOMCTBA TEOPETUYECKUX 3HAHUU. 131 Ne4-
metauioB |A-1IA rpynm u 5,9
QJIFOMUHUS, COCTABIIATh
COOTBETCTBYIOILIHE
YpaBHEHHUs peakuuit
37. | O6mwuii 0630p YMeTb XxapakTepu30BaTh Kpurepun ouenku §28,c.13
METAJIIMYECKHUX DJIEMEHTOB XMMHYECKHE CBOICTBA TEOPETUYECKUX 3HAHUN. 4
b-rpynn MetaiioB b- rpynm Ne3-
COCTaBIIATh 4,recTsl
COOTBETCTBYIOILIHE
YpaBHEHUS PEAKIHU
38. | Menp YMeTb COCTaBIATh Kpurepuun ouenku §29,c.
YPaBHEHUS pEaKLIMid, TEOPETUYECKUX 3HAHUM. 137Ne4
XapaKTEPU3YIOIIUX CBOMCTBA
MeIu
39. | [unk YMeTh COCTaBIATh Kpurepun onenku §30, c.
YPaBHEHUS pEaKLIMid, TEOPETUYECKUX 3HAHU. 140,Ne4
XapaKTEPU3YIOIIUX CBOMCTBA
LIUHKA
40. | Turan u Xpom YMeTh COCTaBIIATh Kputepun onenku §31,c
YPaBHEHUs pPEaKLIMii, TEOPETUYECKUX 3HAHUM. 145,Ne2,
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XapaKTEPU3YyIOLUX CBOWCTBA
TUTaHa U Xpoma

3

41. | Kene3o, HUKENb, MJIATUHA YMeETh COCTaBIIATh Kpurepun onenku §32,c.14
YpaBHEHUS PEaKIui, TEOPETUYECKUX 3HAHUU. 9Ne3-
XapaKTEPHU3YIOLIUX CBOMCTBA 4,TecTbl
xKenesa

42. | CruiaBbl METaJUIOB Cnnasel.JIerupyromue | YMeTs npeackasarb Kputepun oueHku §33,c.15

nob6asku. YepHbie CBOICTBA CIlJIaBa, 3HAasl €r0 TEOPETUYECKUX 3HAHUM. 4Ne5-6
MeTasbl.. l{BeTHBIC COCTaB
METaJUIbL.
Uyryn.Cras.
43. | OxcHIbl ¥ THIPOKCHUIBI Oxcunpl.I'napokcuapl. | 3HaTh BaKHEUIIME CTEIICHU Kputepuun onenku §34,c.16
METAJLIOB OKHCJIEHHS MEJIH, JKeJie3a, TEOPETHUYECKUX 3HAHUH. 0Ne5,83
XpOMa B UX COECIMHEHMSIX 5
(oxcuaax, THAPOKCUIAX, MpoYnTa
KHCJIOTaX Th
44. | IlpakTnuyeckas padora Ne2 YMeTh pacrio3HaBaTh Kpurepuu onenku [IpakTnueckas
Pemenue KaTUOHBI COJIEH C TOMOIBIO | IPAKTUYECKUX YMEHUI. pabota. PaGora
IKcnepUMeHTAIbHBIX KaueCTBEHHBIX PEAKITUH. B Mapax
3aja4 no reme «MeTaab»

45. | Pemenue 3ama4 YMeTh pemaTe 3a1a4u Ha Kputepun onenku IToaroro
pacyeTsl 0 XUMHUYECKUM TEOPETUYECKUX 3HAHUM. BUTHCS K
ypaBHEHUSM, CBSI3aHHbBIE C KOHTD.
MAacCOBOM J0JIEH BBIXOJa pabote
MPOJIYKTA PEAKIINH OT
TEOPETUUECKH BO3MOKHOTO
[oBTOPUTH, YTIYOHUTE M 00600UTHTE
Marepual 1o TeMam «MeTaien)

IoAroToBUTHECA K KOHTPOJILHOM
pabore
46. | KonTpoabHas padora Ned BhIsBUTE YPOBEHD IOTY4EHHBIX Kpurepuu onenku Wroroseiii

mo teMe «MeTaJdab»

3HAHUH y4daluxcs 0 NPOoUJEeHHON
TEME

MUCbMEHHBIX
KOHTPOJIbHBIX padoT.

KOHTPOJIb 3HAaHUH
10 TEME,
WHIVBHUIyJTbHAS
pabota
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Tema 7. «Hemerasuisp (10 yacoB)

47. | O630p HEMETaLIOB Hewmeramnsl n ux YMeThp 1aBaTh XapaKTEPUCTHKY Kpurepun ouenku HHHHBHﬂYaHBHaﬂé §36,c.16
o o OHTaJIbHAs, paboTa,
¢usnueckue cBoiicrpa, | XMM. JMCMCHTOB HCMCTAILIOB 110 TEOPETUYECKUX 3HAHUM. (pr 6p SNe2
CTDOCHIIE ATOMOB MOJIOKEHHIO B TIEPUOIHUYECKOH paboTa ¢ yuCOHNKOM,
p CHCTEMe M CTPOSHHMIO aTOMOB Crosechbii,
HCMCTAJIJIOB. HarBAHbIH,
YaCTUYHO-TTOMCKOBBIM.
IIepBuunbLi
KOHTPOJIb 3HAHUN
48. | CBoiicTBa U IpUMEHEHHUE 3HaTh CBOMCTBA U Kpurepuun ouenku Unpusunyanshas, §37,c.17
BOKHENIIMX HEMETAJLJIOB MPUMEHEHUE BaXKHEUIIINX TEOPETUYECKUX 3HAHUI (pOHTATBRas, PAOOTA, | )Ny pec
T p p : pabota c y4eOHUKOM, -
HEMETALIIOB CIIOBECHBIIH, ThbI
HarJISTHBIH,
YaCTUYHO-TIOMCKOBBIM.
IlepBuunbIi
KOHTPOJIb 3HAHHUH
49. | CpoiicTBa M MPUMEHEHHE 3HaTh CBOMCTBA U Kputepun ouenku Vunusunyansras, §37,c.17
o o o (poHTanpHAas, paboTa, I Ne6
BOKHEHIIIUX HEMETAJIJIOB MPUMEHEHUE BaKHEUIIINUX TEOPETUYECKUX 3HAHUU. paboTa ¢ yaeoHHKOM, 0
HEMETAJIJIOB CII0BeCHBIH,
HaTJISTHBIH,
YaCTUYHO-TIOMCKOBBIH.
IlepBuunbIi
KOHTPOJIb 3HAHWUH
50. | OOmas xapakTepucTUKa 3HaTh KJaccu(UKAIUIO Kpurepun ouenku Wunusnayanbuas, §38,c.17
o (poHTanbHas, paboTa,
OKCHJIOB HEMETAJIOB U OKCHJIOB, X COCTaB, TEOPETUYECKUX 3HAHUM. 9Ne6

KHCJIIOPOAOCOACPKAIINX
KHUCJIOT

CTPOEHUE, CBOWCTBA,
IIPUMEHEHHE.

YMeTh cocTaBisATh POPMYJIBI
OKCHJIOB XMM. JJIEMEHTOB —
HemetauioB [—IV nepuonos
MEPUOJNYECKON CUCTEMBI,
OTIpEeEIATh B HUX TUII CBSI3HU,
TUI KPUCTAJUIMUECKOMN
pELIETKY, IPEACKA3ATh

pabora ¢ y4eOHUKOM,
CJI0BECHBIH,
HaTJISTHBIH,
YaCTUYHO-TIOUCKOBBIH.

IlepBuunbIit
KOHTPOJIb 3HaHUHI
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HCXOJS U3 ATOTO (PU3HUECKUE
Y XMMHYECKHE CBOICTBA
OKCH/IOB.

YMeTh 3anuchIBaTh
YpPaBHEHUS PEAKIUH,
JOKa3bIBAIOIINE XUM.
CBOWCTBA OKCHJIOB
HEMETAJIJIOB B
MOJICKYJISIPHOM, HOHHOM U
OKHUCJIUTEIHHO-
BOCCTAHOBUTEILHOM BUJIE.
3HaTh 00 U3MEHEHUU
CBOWCTB OKCHJIOB
HEMETAJIJIOB I10 MepuoiaM U
rpynmnam, yMeTb OObSICHSTh
MIPUYMHBI 9TUX U3MEHEHUN

51. | OKucAuTenbHble CBOMCTBA Knaccudmkauma YMeTb cOCTaBIATh Kpurepuu ouenku gHﬂHBHHyaﬂbHaﬂé §39,c.18
o o . . pOHTaNbHas, paboTa,
a30THOW M CEPHOM KMCAOT HeopraHUYecKmx YPaBHEHUS PEaKlIMid, TEOPETUUECKUX 3HAHUU. paoTa ¢ yaeOHMKOM, 3Ne4
coegunHeHn n. XapaKTCPU3YIOIINX CII0BeCHBIH,
XUMMYECKMe CBOMCTBa | OKUCIMTEIbHBIE CBOMCTBA HATANEEIH,
o o YaCTUYHO-TIOMCKOBBIM.
OCHOBHbIX KN1acCoB a30THOW M CEpHOM KHUCIIOT
XUMUYECKUX IlepBuunbIi
coegMHeHNU [,'1 . KOHTPOJIb 3HAHUHI
52. | CepHast KHCTIOTa B a30THAS 3Hatb obsacTh npuMeHeHus: | Kpurtepun oueHku gHHHBﬂﬂyaﬂbHaﬂé Jononx
o pOHTaNbHasi, padoTa,
KHUCIOTHI. VX mpuMeHeHue. KHCJIOT TEOPETUYECKUX 3HAHUN. padota ¢ yueGHuon, | ATCTPHA
CIoBECHBIH, A
HaTJISTHBIH, JMTEpAT
YaCTHIHO-TIOMCKOBEIM.
ypa
IlepBuunbIi
KOHTPOJIb 3HAHUUI
53. | Bogopoanslie coequHeHus OKHCIUTENBHO — VYmets coctaBnath popmyisl | Kpurepun oreHku gHﬂ“B”ﬂyaﬂbHaﬂé §40,c.18
o pOHTaNbHasi, padboTa,
HEMETAJIJIOB BOCCTAHOBHTE/IbHbIE JIETY1HMX BOXOPOAHBIX TEOPETUUYECKUX 3HAHUH. paboTa ¢ yueGHHKOM, 6Ne3,3an
CBOWCTBA HEMETAJUIOB (| COeAMHEHUI HEMETAIIOB Ha CiioBecHbl, auu
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Ha MpUMepe BOAOPOAa,
KHCIIOPO/Ia, CePhbI)

OCHOBE CTPOCHHUS UX aTOMOB
U 3JIEKTPOOTPULIATEIBHOCTH,
OTIPEIeNIATh THII CBSI3U, BH]L
KPHCTAJUTMYECKOH PEHIETKH,
OIMCHIBATH (PU3UUECKUE U
XMMHYECKHE CBOUCTBA,
3aMUCBIBATh YPABHEHUS XUM.

HarJIs THBIH,
YaCTHYHO-TIOMCKOBBIM.

IIepBuunbLi
KOHTPOJIb 3HAHUH

peaKIuid.
54. | I'enernueckas CBS3b YMeTb 10Ka3bIBaTh Kpurepuun ouenku gHﬂHBHHyaHBHaﬂé §41,c.18
. pOHTaNBHAs, paboTa, _
HEOPraHUYEeCKuX U B3aUMOCBSI3b TEOPETUYECKUX 3HAHUM. paGoTa ¢ yHCOHHKOM, 9-B,
OpraHMYECKUX BEILECTB HEOPTaHUYECKUX U CItoBecHBIii, TECTHI,
OPraHUYEeCKUX COCTUHECHUH, HarJBHBIH, naparpa
YaCTUYHO-TIOMCKOBBIM.
COCTaBJISITh YPaBHEHUS ¢ 42
XMUMHUYECKHUX peaKIuii Tlepsirasii
KOHTPOJIb 3HAHUHI
55. | IlpakTHyeckas padora Ne3. YMeTh pacnio3HaBaTh Kputepuu oneHkun [IpakTnueckas oT4yer
Pemienne BEIIECTBA C TOMOILBIO HPAaKTUYECKUX YMEHHH. pabora. PabGora
IKCIEPUMEHTAIbHBIX KAaueCTBEHHBIX peakUuii Ha B IIapax
3aja4 1o TeMe aQHHOHBI
«Hemerayibn»
56. | KonTpoabHas padora Ne 5 Kpurepun oneHkun Hrorosbrit
no teme «HeMeTra/iibI» MUCHMEHHBIX KOHTPOIIE SHAHUU
10 TEME,
KOHTPOJIBHBIX PaboT
HHAWBUAYaJIbHAA
pabota
Tema 8 Xummus u xu3Hb (S 4acoB)
57. | XuMus B IPOMBILIUIEHHOCTH. | XUMHUYECKas YMmeTh 00bsiIcCHUTH HayuHble | KpuTepun oueHku I(;IHHHBHIIYaHBHaﬂé §43,c.19
o pOHTaJIbHAA, paboTa,
[TpUHIMIBI TPOMBIIUIEHHOTO | MPOMBIIUIEHHOCTh. XH | IPUHIIMIIBI IPOM3BOJICTBA HA | TEOPETUYECKUX 3HAHUH. paboTa ¢ yHEOHMKOM, 8Ne6,7
MIPOU3BOJICTBA MUYecKasi TEXHOJIOTHA. | IpUMepe IPOU3BOICTBA C0BeCHBI,
CEpPHOIl KHCIIOTHI. HarIA/HbIH,
YaCTUYHO-TIOUCKOBBIN.
IlepBuunbIi
KOHTPOJIb 3HAHUUI
58. | XUMHUKO-TEXHOJIIOTHIECKHE UYepHas 3HaTh, KaKHe MPUHIMIIBI Kpurepun ouenku Vnnusunyanshas, §44,c.20

32




IIPUHIUIIBI [IPOMBIIJIEHHOTO | METaUIyprus./JJoMeHHa | XUMUYECKOIO IIPOU3BOJACTBA | TEOPETUYECKUX 3HAHUM. ¢’p6(’HTaﬂbHaﬂ,ga60Ta’ 3Ne8
pabora c y4ueOHHUKOM,
IIOJTy4EHUs s 1e4yb. ArjaoMepanus HCIOJIB3YIOTCA IIPU CroBecHEL,
MetaioB. [ Ipous3BoacTBO MOJyYEHUU YyTYHA. HATISTHBIH,
YyTYyHA. Ywmets coctaBisath Y XP, HaCTHHO-TIOHCKOBBIH.
IIPOTEKAIOIUX ITPU 3
HOJYYEHHHU YyTyHa. Tepsminpid
KOHTPOJIb 3HAHUHN
59. | [IpousBoacTBO cTanu Kucnoponnsiit Ymerts coctaBiaTh Y XP, Kputepun ouenku Vunusunyanshas, §45,¢.20
e c e o ¢dpoHnTanbHas, paboTa, SNod
KOHBEpPTED. IIPOTEKAIOIIUX ITPU TEOPETUYECKUX 3HAHUN. paboTa ¢ yHeOHUKOM, o
be3zorxoanoe MOJyYEHUU CTaJIU. CroBecHBlit,
IIPOU3BOJICTBO. HATJIA/IHBIH,
YaCTUYHO-TIOMCKOBBIM.
IlepBuunbIi
KOHTPOJIb 3HAHUUI
60. | Xumus B ObITy 3Hatb npaBuia 6ezonacHoit | Kpurtepun ouenku Unpusunyanshas, §46,c.21
6 o (poHTaNbHAs, paboTa, 3
paboTbl CO CpeliCTBAMH TEOPETUYECKUX 3HAHUN. pabota ¢ yaeommcon, | S TECTPI
OBITOBON XMMHUH CroBecHBlit,
HAaTJISTHBIN,
YaCTUYHO-TIOMCKOBBIM.
IlepBuunbIi
KOHTPOJIb 3HAHUUI
61. | Xumuueckas DKOJOTUYECKHM YMmeTh 00bsICHAT puunHbl | Kputepun ouenku gHHHBﬂﬂyaﬂbHaﬂé §47,c.21
o pOHTaNbHas, padoTa,
IIPOMBIIIJIEHHOCTD U MOHUTOPHHT.IIpenenbH | XMMUYECKOro 3arpsa3HeHMs TEOPETUYECKUX 3HAHUU. paGoTa ¢ yHeGHMKOM, TNe4
OKpY’Karomias cpena 0 JIOIIyCTUMBIE BO3/1yXa, BOJIOEMOB U IIOYB CioBecHbI,
KOHICHTpAaIU HaTJISTHBIH,
YaCTUYHO-TIOMCKOBBIH.
IlepBuunbIi
KOHTPOJIb 3HAHUUI
Tema 9 «lIpakTukym. O0001ICHHE)»
62. Henouku YMeTs pemathb Kputepuu onenku [IpakTuueckas
ITP/P Ne4 Pemienue IIpEBpALICHUM. DKCIIEPUMEHTAIbHBIE 3a/1a4U: | DKCIIEPUMEHTAIIBHBIX pabota. Pabota
IKCIEPUMEHTAIbHBIX I'enetrnueckas cBs3b a) Ha oTpeieNieHue C YMEHHH, KpUTEPUU OLIEHKH | B Mapax

3a1a4 10 HEOPraHMYEeCKOH

MCXKAY KJIacCaMu

TIOMOIIIBIO XaPAKTCPHBIX

YMEHUH peIaTh

33




XUMHH

COEIMHEHUN.

63.

ITP/P Ne 5 Pemrenue
IKCIEPUMEHTAIbHBIX
3a/1a4 10 OPraHUuYecKOu
XHMHH

64.

ITP/P Ne6 Pemienue
NMPAKTUYECKHX PacuyeTHBIX
3aaa4

65.

ITP/P Ne7 Tlosny4denue
codupanue u
pacno3HaBaHHe ra3oB

peakuuii 2-3 npeayioKeHHbIX
HEOPraHUYECKUX WU
OpPTaHUYECKUX BEIIECTB;

0) MPOBECTHU PEAKIUH, TIO]I-
TBEPKIAIOIITHE
KaueCTBEHHBIN COCTaB
HEOPTaHWYECKUX WIIH
OpPraHMYECKUX BEILECTB;

B) UCHBITAaTh PACTBOPHI 3X
coJieil HHIUKATOpOM U
00BACHUTH HAOJI01aeMbIe
SIBJICHUS;

I') MOJIy4UTh aM(OTEPHBIN
TUAPOKCHJI U TIPOBECTH
peaKIuu, MOATBEPIKIAFOIIHIE
€ro XMMHUYECKHE CBOMCTRA;
1) IOJYYUTh 3aJaHHOE
OpPTraHUYeCKOe BEIIECTBO;
€) OCYIIIECTBUTh
MIPAKTUYECKHE MTPEBPALCHUS
HEOPTaHUYECKUX WU
OpPTaHHYECKUX BEIIECTB 10
cxeMe, MpojieNaTh
COOTBETCTBYIOIINE XH-
MUYECKHE PEaKInu.

VYMeTh Jienath BEIBOJIBI,
MoAOUPaTh PEaKTUBBI U
obopyoBaHue, TPaBUIBLHO
MIPOBOJUTH OMBITHI,
coOro1as mpaBuiia Mo
TEeXHHUKE 0€30MacHOCTH

AKCIIEPUMEHTAIbHbIE
3a1a4u

66.

IToaroroBka K KOHTPOJIBHOM
pabote

67.

HTorosasi KOHTPOJIbLHAsA

KpI/ITepI/II/I OIICHKH

HNroroBeiit
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padora Ne6 IIACbMEHHBIX KOHTpPOJIb
KOHTPOJIbHBIX PaboT 3HaHUi 110 Teme,
VHAMBH1yaJIbHA
s paboTa

68.

AHanu3 KOHTPOJIbHOM
pabotel. O00OIIeHHE
IIPOWJICHHOI'0 MaTepuaia

Hroro: 68 yacoB, KOHTPOIBHBIX Pa0b0T-6, MPAKTHYECKUX padoT-7.
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