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IHosicuuTeabHAA 3aNMCKA

Hacrosmas nporpamma pa3pabotana Ha ocHOBe [IpuMepHBIX MporpaMm OCHOBHOT'O OOILIEro
oOpa3zoBaHusl 10 XUMHH (0a30BbI YpOBEHbB), COOTBETCTBYIOIIMX (enepaIbHOMy KOMIIOHEHTY
roCy/IapCTBEHHOI'O CTaHaapTa odiero oopasoBanus (6a3oBblii ypoBeHb).conbp30BaHa aBTOpCKas
porpamMma cpegHero oomero o0pa3oBaHus O XUMHHU Ui 0a30BOro n3ydeHus: xumun B XI kmacce
no yueOoHuky I'.E. Pym3utuca, ®.I'. ®enpnamana.

[Tporpamma paccuntana Ha 68 4acoB .

W3ydyeHne XUMHHM B CTaplied MIKoJie Ha 0a30BOM ypOBHE HANpaBiICHO Ha JOCTH)KCHUE
CHEAYIOUIUX LeJIeH:

e O0CBOEHHEe 3HAHMII O XMMHUYECKON COCTaBISIOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpAa,
BOXHEUIIMX XUMUYECKUX NTOHATHI, 3aKOHAX U TEOPUSX;

e oOBJaJleHHe YMEHMSAMH IPUMEHAThH MOJIyYCHHBIC 3HAHUS JJIs1 00BSCHEHUS Pa3HOOOpa3HBIX
XUMHUYECKUX SIBJICHUN M CBOMCTB BELIECTB, OIICHKU POJIM XUMUU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIy4€HUH HOBBIX MAaTE€pPHAJIOB;

® pa3BHTHe TO3HABATEJIbHBIX MHTEPECOB M HMHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B mpoliecce
CaMOCTOSITENILHOTO TMPUOOPETeHUsS XMMHUYECKUX 3HAHUNW C HCHOJB30BAHHUEM Pa3UYHBIX
HMCTOYHUKOB MH(POPMAIIMH, B TOM YHCJIE KOMIIbIOTEPHBIX;

e BOCHHTaHHEe YOEKICHHOCTH B MIO3UTUBHOMN POJIM XUMHH B KU3HU COBPEMEHHOTO O0IIEeCTBa,
HEOOXOIMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIIEHHS K CBOEMY 3I0pPOBbI0 H K
OKpY>Kalolleu cpele;

® MNpUMeHEHHe MOJYyYeHHbIX 3HAHUH U yMeHMil 171 0€30MacHOr0 UCIOIB30BaHUs BEIIECTB
U MaTepuanoB B OBITY, CEILCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTHUECKUX
3a/la4 B TOBCEJHEBHOM KU3HU, MPEAYNPEXKACHUS SBICHUM, HAHOCALIMX BPE] 3/10POBbIO
YeNoBeKa U OKPYIKaIoIel cpee.

JlanHast mporpaMmMa npeaycMarpuBaeT (OpMHUpPOBaHHUE y ydaluxcs oOniey4eOHbIX YMEHUN
U HAaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB JAEATENIbHOCTH M KIIOYEBBIX KoMIeTeHUHH. B 3TOM
HaIpaBJICHUU 3aJa4aMu JJs y4eOHOro mpeaMeTa «XUMHUs» B CTaplied mmikoje Ha 0a30BOM ypOBHE
ABJIAIOTCS: YMEHUE CAMOCTOATEIBHO MU MOTHMBHUPOBAaHHO OPraHU30BBIBATH CBOIO ITO3HABATENIBHYIO
NeSTeNbHOCTh (OT IOCTAaHOBKM 1€ JI0 IOJNYYEHUS W OLEHKU pe3ysibTara); OINpeiesieHue
CYIIHOCTHBIX XapaKTEePUCTHK U3y4yaeMoro o0beKTa; yMEHHE pa3BepPHYTO 0OOCHOBBIBATh CYKACHUS,
JaBaThb ONpENENEHUs, NPUBOAUTH JOKA3aTeNIbCTBA; OLIEHMBAaHUE M KOPPEKTUPOBKA CBOETO
MIOBE/ICHUS B OKPY)KAIOIIEH CPEZE; BBIIOJIHEHUE B IPAKTUUECKOHN JEATEIBHOCTH U B TOBCEIHEBHON
KU3HU  DKOJIOTMYECKUX  TpeOOBaHM;  MCIOJIB30BAHME  MYJIbTUMEAUMHBIX  PECYpPCOB U
KOMIIBIOTEPHBIX TEXHOJIOTHH /U1 00paboTKH,

nepeaayd, CHUCTeMaTU3aluu HH(opManuu, co3gaHue 0a3 JaHHBIX, MPE3CHTAIMU pe3yJIbTaTOB
ITO3HABATEJIBHOW U IPAKTUYECKON JEATENBHOCTH.

B ocHOBYy mnporpaMMbl TOJOXKEH NPUHIUN pa3BUBaroIiero ooOydenus. IIporpamma
ONMMpAeTCs HAa MaTepual, HU3y4eHHbIM B 8-9 Kjaccax, MO3TOMY HEKOTOpbIE TEMBI Kypca
paccMaTpUBAIOTCS TIOBTOPHO, HO YK€ Ha 0oJiee BBICOKOM TEOPETHYECKOM ypoBHE. Takoi moaxon
MO3BOJISIET YIIyOIsTh M pa3BUBaTh MOHSTHE O BEIIECTBE M XHMHUYECKOM IMPOIECCEe, 3aKPEIIsTh
IIPOMJCHHBI MaTepuall B aKTUBHOM NMaMATH YYalMXCsl, @ TAK)KE€ COXPAHSITh IPEEMCTBEHHOCTH B
nporecce 00y4eHusl.

Benymas posb B packpelTUM coAepkaHusi Kypca Xumuu 11 kimacca npuHAmJIEKUT
ANEKTPOHHON TEOPHH, IEPUOIUYECKOMY 3aKOHY M CHCTEME XMMHUYECKHX AJIEMEHTOB Kak Hanbosee
OOIIKMM Hay4YHBIM OCHOBaM XUMHHU.

B nanHOM Kypce cucTeMaTH3UpYIOTCA, O0OOIIAIOTCS U YINIYOJSIOTCS 3HAHUA O pPaHee
M3Y4YEHHBIX TEOPUSAX U 3aKOHAX XMMUYECKOW HayKH, XUMUYECKUX ITPOLIeccax U MIPOU3BOJCTBAX.

[Tporpamma oOecnieunBaeT CO3HATENBHOE YCBOCHUE YUYAIMMUCS BaXHEHIIMX XMMUYECKHX
3aKOHOB, TEOpUH M TOHATHH; (OPMHUpPYET TPEACTABICHUE O POJIM XUMHUU B PAa3BUTHU
pa3HOOOpa3HbIX OTpaciieil MPONU3BOACTBA; 3HAKOMUT C BELIECTBAMH, OKPYKAIOIUMH yenoBeka. [1pu
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9TOM OCHOBHOE BHUMAaHHUE YAENAETCS CYLUIHOCTH XHMHUYECKMX peakUMid H MeToJaM MX
OCYILECTBIICHUS], @ TAKXKE CIIOCOOAM 3aIlUThl OKPY>KAOLIEH Cpebl.

[IporpaMma cocTaBiieHa C Y4Y€TOM BEAYIIEH pOJIM XUMHYECKOIO SKCIIEPUMEHTA.
IIpenycmaTtpuBaroTcsi BCe BUABI IIKOJIBHOIO XMMUYECKOTO AKCIEPUMEHTAa — JIEMOHCTpALUH,
nabopaTOpHBIE OMBITHI M MPaKTHUECKue paboTel. Paboyas mporpamma 1o XMMHH peaan3yeTcs yepes
¢dopMHpoBaHHE y Yy4allUXcsl OOIIEey4yeOHBIX YMEHUH U HaBBIKOB, YHHBEpPCAJIbHBIX CHOCOOOB
JESTEIbHOCTH M KJIIOYEBBIX KOMIIETEHIMM 3a CUET MCIOJIB30BAaHUS TEXHOJIOTMH KOJUJIEKTHBHOIO
00y4YeHMsl, OINOPHBIX KOHCIEKTOB, AWJAKTMYECKHUX MAaTepHajoB, M IPUMEHEHHUS TEXHOJIOTUU
rpaduUecKoro mpeacTaBieHust UHPOPMAIMK TIPH CTPYKTYPHUPOBAHUN 3HAHHIA.

B nenom kypc mo3BosiseT pa3BUTh NPEACTABICHMS Y4alllUXCsl O IIO3HABa€MOCTH MMpa,
€IMHCTBE JKMBOW M HEXHMBOH MNPHUPOABI, CHOPMHUPOBATH 3HAHUS O BAKHEHIIMX aCHEKTax
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTHHBI MHpa, YMEHHs, BOCTPEOOBAaHHbIE B MOBCEIHEBHOMN
KU3HU M TI03BOJISIIONIME OPUEHTUPOBATHCS B OKPY)KAIOIIEM MHUpPE, BOCHHUTATh 4YEJIOBEKA,
OCO3HAIOILEro ce0s YaCThIO MPUPOIBL.

Peanu3anus naHHON mporpaMMbl B Tpolecce OOy4YeHHs TO3BOJHT YYaIlUMCS YCBOUTH
KJIIOYEBbIE XUMHUYECKHE KOMIIETEHLUH M IMOHATHh POJb XUMHM Cpeld APYIMX HayK O NpPHUPOJE,
3HAYEHHE €€ I YEeJIOBEUECTBA.

[TIporpamma mnpennaraercs aias paboTbl IO HOBBIM y4yeOHuKam xumuu aTopoB [.E.
Pymsutuca u ®O.I. denpamana, npomenmum skcneptusy PAH u PAO u Bomemmmm B
denepanbHblil epedyeHb Y4eOHMKOB, pEeKOMEHJOBaHHBIX MUHHMCTEPCTBOM OOpa30BaHMs M HayKH

P® k wucronp30BaHUO B 00pa30BaTEIBLHON MpPOIlECCe B 00MICO0pa30BATEIBHBIX YUPSKICHUAX HA
2019 — 2020 yueOHblii ro.



OBIIASA XAPAKTEPUCTUKA YYEBHOT' O ITPEJIMETA

1. OOmasi xapakTepuCTHKA Y4eOHOI0 MpeiMeTa, ero MecTo B CHCTeMe HaYK.

[Tpeamer «Xumus» BXOIUT B 00pa3oBaTenbHyt0 001acTh «EcTecTBO3HAHKE.

[[IkoynbHBIA KypC XUMHUHU - OAUH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAy4HOI'O
obpazoBanus. OH BHOCHT CYIIECTBEHHBIH BKIJIQJ B pelHIeHHWE 3amad oOmiero oOpa3oBaHus,
oOecnieurBast (HOPMHUPOBAHUE Yy YHAIUXCSI €CTECTBEHHO - HAYYHON KapTHHBI MHpa, Pa3BUTUE HX
MHTEIJUICKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH, MPUBUTUE IEHHOCTHBIX OPUEHTALUH, TOTOTOBKY
K JKU3HH B YCIIOBHUSIX COBpEMEHHOro oOiiectBa. PykoBOACTBYSCh OOLIMMHU LEISIMH M 3ajayaMu
IIKOJIbl, U3y4Y€HHE XUMHUHN BHOCUT CBOM BKJIAJ B OOOTAllleHHE 3HAHUN YYaIlIUXCs, B UX YMCTBEHHOE
pa3BUTHE, B MOJUTEXHUYECKYIO TIOJTOTOBKY K TPYy, BRIPAOOTKY KU3HEHHBIX MO3UIUN. XUMUS HE
TOJIBKO MO3HAET 3aKOHBI IPUPOJIBI U TEM CaMbIM, Hapsiy C IPYIrMMH HayKaMu, oObsicHseT mup. OHa
BOOPYKAeT YeJIOBEKa 3HAHUSMU [JIsl €ro IMPOU3BOJACTBEHHOM JESITENIbHOCTH, IIO3BOJISIET B
IIPOMBIIIJIEHHBIX MaclITabax OCYIIECTBISATh XMMUUYECKUE MPOLECCH B LIEAX MOIYYEHHS] HYKHBIX
BEILECTB U MarepuaynoB. be3 packpeITusi 3TOI BTOPOH, NEWCTBEHHOW CTOPOHBI XMMHUHU, HE MOTYT
OBITh MPABMIILHO BOCIIPUHSATHI OCHOBBI COBPEMEHHOW HAayKH. YSICHEHHE POJIM XMMHUHU KaK OTHOH W3
MIPOU3BOJIUTENBHBIX CHJI OOIIECTBa, KaK BaXHOrO (akTopa HAyYHO — TEXHMUYECKOTO IMporpecca
BHOCHT 3HAUUTENbHBIN BKJIA/ B SKOHOMHUYECKYIO U IIOJUTEXHUYECKYIO MTOATOTOBKY YUaIIMXCS.

2. OcHOBHbIE 0CO0EHHOCTH padoyeil MPOrpaMmbl.

PabGouas mporpamma paccumtaHa Ha 68 ydeOHBIX 4YaCOB B COOTBETCTBHHM C KaJCHAAPHBIM
0a3MCHBIM y4eOHBIM IIaHOM, IpeaycMaTpuBatoiuM 34 yuebHbIXx Henenu B 2020/2021 yueGHOM
rony mis 11 kiacca:

% Jlns UTOTOBOTO MOBTOPEHHUS M YCTICITHON MOATOTOBKH K 9K3aMEHY 10 XUMHHU, OPTaHU3yeTCs

MTOBTOPEHHUE BCEX TEM, U3YUEHHBIX Ha CTapUIei CTyleHH.

% [IpuMeHeHNe JIeKIIMOHHO-CEMHUHAPCKOIO0 METOJla M MOJYJIBHOIO OOYYEHHUsS MO3BOJSIOT
YUUTEIIO HM3J0XKUTh Y4eOHBIM MaTepuaa U BbICBOOOJWUTH TEM CaMbIM Bpems ajsi Oosee
3¢ (EKTUBHOTO MOBTOPEHUS BOIIPOCOB TEOPUU M PELISHU 33734 Ha MOCIEAYIOIIHUX YpoKax
B Ipefenax OTBEIEHHOro y4yeOHoro BpemeHu. Takas ¢opma opraHuzanuu 3aHATUN
MO3BOJISIET YCWJIUTh TPAKTHUYECKYI0 U MPHUKJIAJAHYI HalpaBICHHOCTh IPENoaBaHus,
aKTUBHEE MPHOOIIATh yyaluxcs K padoTe ¢ ydeOHUKOM U APYTUMHU y4E€OHBIMU [TOCOOUSIMU,
obecreunB B pe3yibTare 00Jiee BBICOKHI YPOBEHb MOJTOTOBKH IIKOJIBHUKOB IO XUMUHU

K/

3. ILlean u 3a1aum yueOHOr o Kypca.
N3yuenne XuMuu B cTapiiei 1Ikosie Ha 0a30BOM YpOBHE HAMPABJICHO HA JOCTHKEHUE CIIEAYIOIINX
Lenen:
OCBO€HHME 3HAHMH O XHWMHYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpA,
BAKHEUIIINX XUMHUECKUX MOHATUSX, 3aKOHAX U TEOPHUSX;
OBJIaJIecHHEe YMEHHMSIMH TIPUMEHATH IIOJyYeHHBIE 3HaHUS 71 OOBSICHEHHS Pa3HOOOPa3HBIX
XMMHYECKUX SIBJIEHUW M CBOWCTB BEIIECTB, OLEHKHU POJIM XUMHHM B Pa3BUTHU COBPEMEHHBIX
TEXHOJIOTHI ¥ TTOJIYYEHUH HOBBIX MATEPHAJIOB;
pa3BUTHE T[I03HABATEIBHBIX WHTEPECOB M HHTEIUIEKTYAIbHBIX CIIOCOOHOCTEW B Mpoiecce
CaMOCTOATEIILHOTO TMPHOOPETEHUS XUMHUYECKMX 3HAHWW C UCIHOJIb30BAHWEM  Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAITUH, B TOM YHCJIE KOMITBIOTEPHBIX;
BOCIIUTAHWEe YOEKICHHOCTH B TO3UTUBHOM POJIM XUMHH B >KM3HHM COBPEMEHHOIO OOIIECTBa,
HE0OXOIMMOCTH XMMHUYECKU TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO U OKPYXKAIOIIEH Cpe/Ie;
NpUMeHeHHe MOJYyYeHHbIX 3HAHMHA M yMeHMii 17 0€30MacHOTO HCIOJb30BAHUS BELIECTB U
MaTepuajoB B OBITYy, CEIIbCKOM XO3SCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYSCKUX 3a/1a4 B
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MOBCEHEBHON >KM3HU, NPEIYNPEKICHUS SBICHUM, HAHOCSIIMX BpEA 3/J0POBBIO 4YEJIOBEKa WU
OKpY>Karollen cpene.

4. Bba3oBble TPeOGOBaHNs K MPENOIABAHNI0 YUeOHOT0 Kypca, K GopMHPOBAHUIO
OYYH.

Pabouas mporpammMa npeaycmaTpuBaeT GOpMUPOBAHUE Y YUHANIUXCS OOMICYIeOHBIX YMEHUI
U HAaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JEATEIHHOCTH M KIFOYEBBIX KOMIIETCHIMH. B 3ToM
HaNpaBJICHUU npuopumemamu JUis yaeOHOTo nmpeamera «XUMHUsS» B CTapllei MmKoje Ha 0a30BOM
YPOBHE SIBJISIFOTCSL:
-YyMEHUE CaMOCTOSITEIbHO ¥ MOTHBHPOBAHHO OPTraHW30BHIBATH CBOK  TO3HABATEIHHYIO
JeSITeTbHOCTD (OT TIOCTAHOBKH IS JI0 MOJTYYCHHS U OLICHKH Pe3yJIbTaTa);
-HCIIOJIH30BAHKE YJICMEHTOB IPHYNHHO-CJICICTBEHHOTO B CTPYKTYPHO-(QYHKIIMOHATIHLHOTO aHAJIH3a;
-ONpeICIICHHE CYITHOCTHBIX XapaKTEPUCTHK N3Y4aeMOro 00bEKTa;
-yMEHHUE Pa3BePHYTO 00OCHOBBIBATE CYXICHHUS, JaBaTh OMPEICICHHUS, TPUBOIUTH JIOKA3aTCILCTRA;
-OIICHMBAaHUE M KOPPEKTUPOBKA CBOETO TIOBEJCHHS B OKpPYKAIOLICH Cpele, BBINIOJHCHUE B
MIPAKTUIECKON JACSITEILHOCTH U B TIOBCETHEBHOM KU3HU YKOJIOTHUECKUX TPEOOBAHUI;
-HCIIOJIb30BAaHUE MYJIBTHMEIMMHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJOTHH Juis 00padoTKH,
nepenavyn, CHCTeMaTH3aluyd WH(OpMAIWU, CO3MaHus 0a3 JaHHBIX, MPE3CHTAIMH PE3yJIbTaTOB
M03HABATEIBHOMN U TIPAKTUYECKOH ESTEITbHOCTH.

5. MeTtoanuyeckne peKOMeHIAUH U TEXHOJIOTHYECKHUEe MOIAXO0AbI

B xonme mpemonaBaHWs XMMUM B CTapuield IMIKOJE B LEISIX peaH3alMd JIMIHOCTHO-
OPUEHTHUPOBAHHOTO TOAXOAa B OOYyYEHHMH yyallMXcs MIKOJbI-MHTEpHATa HCIOJIb3YIOTCS
cliemyromme o0pa3oBaTeNbHBIE TEXHOJOTMHM: 3JI0pOBbECOEperaronife, MOAYJIbHO-0JIOUHBIE,
MH(POPMAIlMOHHO-KOMMYHUKALIMOHHBIE, TECTOBbIE, YPOBHEBOW Jud¢epeHanuy, rpyninoBon
TeSTeTbHOCTH, OPTaHU3AIMH CAMOCTOSTENIbHONW paOOTHI, HCCIIEIOBATEIbCKHE.

Jis  ocTHXKEHUsl MOCTABICHHBIX OOpa30BaTeNbHBIX, BOCIUTATEIbHBIX M Pa3BUBAIOIIMX
1ene MCHOJIb3YIOTCSI MeTOAbl 00YUYeHMsl: ClI08ecHble, HA2NAOHble, NPAKMU4ecKue, HOUCKO8ble,
ucciredosamenvckue, penpooyKmusHbvle.

A TaKXKe HCIONB3YIOTCS pa3indHble (OPMBI O0y4YeHHUsl: JIEKIUS, CEeMUHAp-TIPAaKTUKYM,
NKT-npe3eHTanus, XAMUUECKUI TUKTAHT, Pa3IMUHbIe BUIbI CAMOCTOSTEIbHBIX Pa0OT, TECT, 3a4eT.

B 6:104HO-MO1y/IBHOM TEXHOJIOTUN IPUOPUTETHBIMU SIBIISIOTCS (DOPMBI:

Ypok — nexkyus. B TedeHue IByX 4acoB U3JaraeTcs BeCh TEOPETUUECKUN MaTepHall TEMBI.
Ha ocHoBe ¢poHTanmbHON Oecefpl C KJIAcCcOM, MPHUBJICUYCHHE YUYAITUXCS K OOBSICHEHUIO YUUTENb
BBISICHSIET, KaK YCBAaMBAIOTCS BOMpOCHI Teopuu. JlocTkeHuto Oojee 3PPEeKTUBHOIO KOHEUHOTO
pe3yabpTaTta CroCcOOCTBYIOT, 3JEMEHTHI MEPBHYHOTO KOHTPOJIS (HAampuUMep, OTBETHI Ha BOIPOCHI,
JMKTAHTBI, TECTHl M T.1.) Ha 3THX ke ypoKkax paccMaTpHBarOTCs Clydyad NMPUMEHEHHUS BOIPOCOB
TEOPUH K BBHIMOJIHEHUIO HECIOXHBIX 3amdaHuii. OOpasipl pEeUmIeHWH TOKa3bIBaeT YYUTEIh WIIH
HaunOoJiee MOATrOTOBICHHBIN YUUTENIEM yUaluiics. Yualuecs Npy 3TOM KOHCIIEKTUPYIOT JICKIHIO.

Ypox - npaxmuxym. OCHOBHas 3ala4ya YpOKOB TPAKTHUECKUX 3aHATHI 3aKIIOYaeTCS B
3aKpeIUIeHUH M YIIIyOJeHUM TEOPeTHUeCKOro MarepHajia M3J0KEHHOro Ha jekuuu. Ha ocHoBe
OIIpOca yYamuxcsi U MOBTOPEHHUSI BOTIPOCOB TEOPHH Ha HECKOJBKUX YPOKaxX YYHTENb JTOOWBaeTCS
TOro, 4TOOBl BCE Yy4alllMecs YCBOMJIM OCHOBHBIE BOIPOCHI TEOPHH Ha YPOBHE MPOrpaMMHBIX
TpeboBaHui. 31ech ke ocymecTBisercs auddepeHmpoBanHas padoTa ¢ y4eTOM HWHTepeca
KaX/J0TO YYEHHUKA, BBIPA0ATHIBAIOTCS YMEHUS M HABBIKM COCTABJICHHUS OCHOBHBIX THIIOB
XUMAYECKUX YpaBHEHHWHA M PEUICHHUS THIIOBBIX XHMHUYEeCKHX 3amad. OOCyKTaroTcs HECKOIBKO
MaTeMaTHYECKUX BAPHAHTOB PEIICHHSI OMIOPHBIX (KJIIOYEBBIX) 3aa4, UX 0(hOpMIICHHE.

Hcnone3ys AUAaKTUUECKUA MaTepuall U Ipyrue mocoOus, MPOBOIAUTCS CAMOCHMOAMENbHA
paboma obyuarowe2o xapakmepa ¢ MOCIEAYIOIUM 00CYXKIEHUEM PE3yJIbTaTOB HAa 3TOM K€ YPOKeE,
BEJIETCSI UCIIPABJICHHUE OIINOOK.




Ypox — sauem. Ilpu mpoBeieHUHM 3adeTa, BOIPOCHI TEOPUU K 3a4eTy M TNPAKTHUECKUE
3aJJaHMs M3BECTHBI ydYallleMyCsl 3apaHee HEe MEHee, YeM 3a TpU HEeAEIH A0 Hero. Yyamuecs
MOJy4YaroT WHIWBUAYaJIbHBIE 3aJaHUs MO Teme. J[nd TOdydeHus MOJIOKUTENFHOW OICHKH,
yuamieMycs HaJlo 3HaThb BOIPOCHI TEOPHM (3amucaTbh HYXKHbIE (HOPMYJIbl, OHUMATh UX CMBICIH,
paccka3zarhb 0 COJCPIKAaHHU BOIIPOCA).

OCOOeHHOCTH OPTONEAMYECKOI0 PEKUMa ILIKOJIbI-MHTEpHATa JUIsl OOJIBHBIX CKOJHO30M
YUAIIUXCsl YYUTHIBAIOTCS B BHIOOpE MPHEMOB 00y4eHHUsl HAa YpOKaX: MPOBEACHHE B TEUEHUE yPOKa
2-3 (GU3KYJIBTMUHYTOK, COOJIIOJJIEHHE peXHMMa KOHTPOJISl HaJl OCaHKOW y4YeHUKa mpu palorte 3a
Y4EOHBIM CTOJIOM.

B xadecTBe MeTon4YecKOi 1 HH(POPMALIMOHHOM MOJEPKKHU UCIOIb3YIOTCS HHTEPAaKTUBHBIE
HarjsiiHele ocoOusi, pecypesl MHTepHeTa, hona mudpossix oOpasoBatenbHbIx pecypcoB (LIOP)
IlenTpa noBblIeHHUS KBATU(UKAUN 1 MHYOPMAITMOHHO-METOAMYECKONH paboThl I. MarHuToropcka
Y LIKOJIbHOW MEINATEKHU.

Cdopmuposannsie y yuammxcs 3YH u OYYH B pesynbrate oOydenus xumuu B 10-11
KJIacCaX TECHO CBA3aHbI CO CIECIYIOIIMMHU ITPEIMETaMU:

MaTeMaTHKA: CBSI3b MEX]y BEJIMYMHAMHM MAacChl W YMCIOM MOJIEH BELIECTBA, MEXAY
KOJIMYECTBOM BELIECTBA U TEIUIOBOW SHEPIUEH, BBIACIMBILIEHCS WU IOIVIOTUBILEHCS B PE3YJIbTaTe
XMMHYECKOTO B3aUMOJICHCTBHUS, BBIPAXKACTCS MPSMOI TPOMOPIIMOHATIBHON 3aBUCUMOCTBIO Y = K*X.
OOpatHasi TPONOPIHOHAIBHOCTE Y=K/X BBIpa)kaeT CBsS3b MEXAY MAacCcoil pacTBOpa U €ro
KOHLEHTpaluel npu paz0aBieHUy WK yrapuBaHUM pacTBopa. Hanbonee yacto Ha ypokax XUMHUU
IIPOU3BOJIATCS PACYETHI C UCIIOJIB30BAHUEM MTOHATHH «IIPOLICHTY, «IIPONOPLUA», «yPAaBHEHUE.

uHpopmatuka m UKT: HaBbiku ucnonb3oBanus L{OPoB (BupTyanbHble J1abopaTtopui,
9JIEKTPOHHBIE yYEOHUKHU, SHLMKIONEANH, CIPAaBOYHUKH), paboThl B MHTepHeTe mpu cO3daHUU
Mpe3eHTalui 1 HanucaHus peepaToB U HAYYHO-UCCIIE0BATEIbCKUX PadoT.

OmoJiorusi: 3HaHHWE OHOJOTMYECKOW PpOJIM XUMHMYECKMX 3JEMEHTOB (MHUKpO- U
MakKpO3JIEMEHTOB) M HX COEAMHEHHUH B pa3IUYHbIX OHMOJOTMYECKHX  Ipolieccax (TeHeTHKa,
MeTaboJIU3M | T.1I.).

(pu3uka: 3HaHHE OOIIMX OOBEKTOB H3YYEHHs, TaKUX KakK BEILIECTBO, €r0 CTPOECHUE U
CBOWCTBAa Ha MHUKPO- MU MAaKpPOYpPOBHSIX OpraHu3alMu. 3HaHUS (PU3HMUECKUX 3aKOHOB COXPAHEHUS
(Maccbl, 3apsija, SHEPTruM) U NPUHLKIA MUHUMYMa MOTEHIUAIBHON 3HEPIrUU HCHOJIb3YIOTCS JUIS
COCTaBJIEHUS MOJIEKYJIIPHBIX M HOHHBIX YPABHEHUM peakLuii, TEpPMOXUMUYECKUX YPABHEHUM.



MECTO KYPCA XUMHUHU B YYEBHOM IIJIAHE

B yuebHOM 1uTaHe Ha u3ydeHHe XUMHK B 11 Kimacce oTBOAMTCS 2 y4eOHBIX Yaca B HEIEIIO);
Bcero 68 yueOHbBIX 3aHSATHIA.

PacnipeiesicHne BpeMeHH MO TeMaM MPOTPaMMBbI JJaHO OPUEHTHPOBOYHO. YUHUTEIh MOXKET
M3MEHSATH €Tr0 B MpeJieiax roJ0Boi CyMMBbl yacoB. PacmpeneneHue 4acoB Mo TemMam 0a3upyercs Ha
ocHoBe aBTopckoi mporpammbl H.H. I"apei(ABTOpckas mporpamma: Xumus. Pabodne mporpamMmsl.
[Tpenmernas nunus yuebnukos I'. E. Pynsurtuca, @. I'. @enpamana. 10 — 11 xmaccst / H. H. Tapa.
— 2-e u3., gorn. — M. : IIpocBenienne, 2016.).

Takum obpa3om, B 11 kmacce mporpamMma paccuuTaHa Ha 68 dacoB, u3 pacueTa - 2 yu4eOHBIX
Yaca B HEJIENI0, U3 HUX: JUIS IPOBEACHUSI KOHTPOJIBHBIX - 5 4acoB, MpakTHUeCKuX padot - 10 gacos,
1a00paTOPHBIX OIBITOB — 6.

Pabouyas nporpamma opueHTHpOBaHA HA YUYCOHUK:
Pyosumuc I'.E., @envoman @.I. Xumus. Ocnoevl oouen xumuu. 11 xnace. Mockea,
Ilpoceewienue, 2016 2.

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

B pesynbrare nzydeHus XumMun Ha 6a30BOM YPOBHE YUCHUK JTOJDKEH

3Hamv/noHumamo:

- 6alICHellue Xumuieckue NOHAMUA: BEIIeCTBO, XUMUUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAsi MacChl, HOH, aJUIOTPOMHS], U30TOMbI, XUMHUUYECKAs! CBS3b,
AIEKTPOOTPHUIIATEIHFHOCTD, BAJICHTHOCTh, CTETIEHh OKUCIIEHHUS, MOJIb, MOJISIPHAsT Macca, MOJISPHBIM
00BbEM, BeIIeCTBA MOJEKYISIPHOTO U HEMOJIEKYISPHOTO CTPOEHUsS, PACTBOPBI, SIEKTPOIUT U
HEDIJIEKTPOJIUT, DJIEKTPOIUTUYECKAS JTUCCOLUAIINS, OKUCIHUTEb U BOCCTAHOBHUTEINb, OKHCICHUE U
BOCCTAHOBJICHHE, TeIMIoBOH J(h(dEKT peakuuu, CKOPOCTh XHUMHUYECKON peakIiH, KaTalus,
XUMHUYECKOE PaBHOBECHE, YIIIEPOJAHBIN CKeleT, () YHKIIMOHAIbHASI TPYIINa, U30MEpHs, TOMOJIOTHS,

- OCHOGHblE 3AKOHbI XUMUU: COXPAHEHUS MAaCChl BEIECTB, IIOCTOSHCTBA COCTaBa,
MEPUONYECKUI 3aKOH;

- OCHOGHble Meopuu XUMUW. XUMUYECKOW CBSI3H, JIJIEKTPOIUTHUYECKON IUCCOIMAIUY,
CTPOCHUSI OPTAaHNYECKUX COCAMHEHUH;

- 8aiICHellUe 6euiecmea U Mamepuansl: OCHOBHBIE METAJUIbl U CIUIABBI; CEpHAsi, COJISIHAS,
a30THAs W YKCYCHas KHUCJIOTHI; IIEJIOYHM, aMMHaK, MUHEpaJIbHBIC YAOOpPEHUs, METaH, JITHIICH,
arieTusieH, OEH30JI, JTaHOJ, JKUpPBI, MbBUIA, TJIIOKO3a, caxapo3a, KpaxMman, KieTdaTka, OenKw,
WMCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA, KAYUyKH, TUIACTMACCHI;

ymemp:

- Hazvleamb W3YYCHHBIC BEIIECTBA 10 «TPUBHAIBHOWY» WM  MEXKIyHApOIHOMN
HOMEHKIJIaTypE;

- onpeodenams. BAICHTHOCTb MW CTENEHb OKHUCJICHUS XHWMHYECKHX DJIEMEHTOB, THII
XUMHUYECKOM CBA3M B COCIMHEHMSX, 3apsA]l HOHA, XapakTep Cpelbl B BOJHBIX pPacTBOpax
HEOPraHWYECKNX COCJIMHECHHUM, OKHCIWUTEIh W BOCCTAHOBHUTENb, MPUHAIJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJaccaM OPraHU4eCKUX COEJIMHEHU;

- XapaKmepu3o0eamsp: >IEMEHTHI MAJIBIX TIEPUOOB MO WX IMOJIOKEHHUIO B MEPHUOIHMUECCKOM
cucreme /.. MenaeneeBa; oOImne XMMHYCCKHE CBOWMCTBA METAIJIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX M OPraHMYECKUX COCIUHEHUH; CTPOCHUE M XUMHYECKHUE CBOWMCTBA
M3YYEHHBIX OPraHUYECKUX COCAMHEHU;



- 00bACHAMD. 33aBUCHMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHUS; IPUPOIY
XMMHYECKOHN CBSI3U (MOHHOM, KOBAICHTHOW, METAINIMYECKOI ), 3aBUCIMOCTh CKOPOCTH XUMHYECKOM
PEaKIMU U TOJI0KEHUSI XUMHUYECKOTO PABHOBECHS OT PA3JIMYHBIX (PaKTOPOB:

- 6bINOIHAMb XUMUYECKUH SKCIIEPUMEHT 10 PacliO3HABAHHUIO BAKHEHIINX HEOPraHUIECKUX
Y OPraHMYECKUX BEIIECTB;

- npPo6oOumMdp CaMOCTOSTEIBHBIA TMOUCK XMMHYECKOH HH(GOPMAIMH C HCIOJIb30BAHUEM
Pa3NIUYHBIX UCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX M3/IaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WuTtepHeTa); NCIONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU U 00pabOTKK M Iepeadydl XMMUYEeCKON
uH(pOpMALUY U €€ TIPEICTaBICHUS B Pa3IHYHbIX (popmax;

UCNOIb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKou 0eameabHocCmu u
nO6CECOHEBHOIL JHCU3HU OJIA:

- 00BSICHEHUSI XUMUYECKUX SIBICHUM, TPOUCXOSIINX B IPUPOIE, OBITY U HA TPOU3BOJICTBE;

- OMNpeJeICHUS BO3MOXKHOCTH IPOTEKAHWUsS XHWMHUYECKHX TMPEBpAlICHUN B Pa3TMYIHBIX
YCJIOBUSIX M OLEHKH MX MOCJIEICTBHM;

- OKOJIOTMYECKH IPaMOTHOIO MTOBE/ICHUS B OKpYXKAIOIIeH cpene;

- OIICHKH BIIMSIHUSI XUMUYECKOTO 3arpsi3HEHUsI OKPYKAIOIICH Cpeibl HA OPTaHU3M YelIOBEKa
U APYTHUE KUBbIE OPTaHU3MBIL;

- 0e30macHOro OOpaIeHUs C TOPIOYMMH M TOKCHYHBIMH BEHIECTBAMH, JIA0OPATOPHBIM
00opynoBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33JJaHHOW KOHIICHTPAINH B OBITY M Ha TTPOU3BO/ICTBE;

- KPUTHYECKON OIIEHKH JOCTOBEPHOCTH XHMHUYECKOW HHGPOpMAIUH, MOCTYyMAlIend u3
Pa3HBIX UICTOYHUKOB.



COILEPKAHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHelilnne XuMHYecKHe MOHSATHS M 3aKOHBI (8 yacoB)

AtoM. Xumuueckuit anieMent. M3oronsl. [IpocThie U CI0XKHBIE BEIIECTBA.

3aKOH COXpPAaHEHMsSI MacChl BEILECTB, 3aKOH COXPAHEHHsS W IPEBpALICHUS SHEPrUu IpHU
XMMHYECKUX  pEaKLMsAX, 3aKOH IOCTOSIHCTBA coOcCTaBa. BemiectBa MOJEKYJISPHOIO U
HEMOJIEKYJISIPHOTO CTPOCHHSL.

ATomHBIE opOuTanu, S-, p-, d-, f-anekrpoHsl. OCOOEHHOCTH pa3MEIICHUsT 3JICKTPOHOB TI0
opOUTANIsIM B aTOMax MaybIX U OONBIIMX MEPUOAOB. DHEPreTUUEeCKHe YPOBHU, MOAYpOBHU. CBs3b
MEPUOINYECKOT0 3aKOHA U MEPUOJUYECKON CUCTEMbl XUMHUYECKUX 3JIEMEHTOB C TEOPUEH CTPOEHUS
atoMoB. KOpOoTKHMH W AMWHHBIA BapuaHThl TaOMUIBI XUMHUYECKHX 3jeMeHTOB. llojoxkeHue B
MEPUOJNYECKON CUCTEME XUMHUYECKUX DJJIEMEHTOB BOJOPOAA, JIAHTAHOMJOB, AKTUHOUIOB U
HCKYCCTBEHHO MOJTYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTP W BAJIEHTHBIE BO3MOXXHOCTM  aroMoB. llepumogmyeckoe u3MeHEHHE
BAJICHTHOCTHU U pa3MEPOB aTOMOB.

PacuerHble 3amaumM. BpuuciacHWEe Macchl, O00beMa WM KOJMYECTBA BEHIECTBA TIO
M3BECTHON Macce, 00beMy HIIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMUBIIMX B PEAKLHUIO WU
MOJYYUBIINXCS B pE3YJIbTATE PEAKLIMH BEIECTB.

Tema 2. CtpoeHne BemecTBa (7 4acoB)

Xumudeckasi CBsi3b. Buibl 1 MexaHU3Mbl 00pa30BaHUsI XUMUYECKON CBsA3U. loHHAs CBA3b.
Katnonsl u anuonsl. KoBanmeHTHas HenossipHas CBsA3b. KoBajeHTHas TMOJISIpHAs CBS3b.
DnekTpooTpunaTeabHOCTh. CTENeHb OKUCIeHUs. MeTaudyeckas CBs3b. BomopoaHas CBs3b.
[IpocTpaHcTBEHHOE CTPOCHHUE MOJIEKYJI HEOPIraHMYECKUX U OPIraHMYECKUX BEILIECTB.

Tumbl KpUCTANIMYECKUX PEIIETOK U CBOMCTBA BewecTB. [IpuunHbl MHOrooOpasus BEIeCTB:
M30MepHs, TOMOJIOT U, aJNIOTPOIHUSL, U30TOMUS.

JdemoncTpaumu. Mojaenn HMOHHBIX, AaTOMHBIX, MOJIEKYJSIPHBIX M METAIMYECKUX
KpUCTAITNYECKHX pemeTok. Ddext Tunnans. Moaenu MoiaeKyl H30MEPOB, TOMOJIOTOB.

Pacuernble 3amaum. Bprumcnenue macchl (KOJIMYECTBA BeIECTBA, 0o0beMa) MPOAYKTa
peaKkuuu, €ClIu Il €ro MOJYy4YeHUs JaH PacTBOpP C OMPEACICHHONM MAacCOBOM JIOJEH HCXOJHOIO
BEILECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Knaccudukanus XuMHUUECKUX peakliuii B HEOPTaHUYECKOW U OpPTraHNYECKON XUMUHU.

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTb OT Pa3JIMUHbIX (PaKTOpOB. 3aKOH JEUCTBYIOMIMX MacCC.
Oueprus aktuBanuu. Katanus u karanuzatopsl. O6paTuMocTh peakiuii. XUMHUECKOe paBHOBECHE.
Cwmemenne paBHOBeCHs Ton JAeWcTBUeM pasnuuHbiXx ¢akrtopoB. [lpunnun Jlelllatense.
[Tpon3BOICTBO CEPHOI KHUCTOTHI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTHM PEAaKIMHM OT KOHILIEHTpPAllMM U TEMIEpPaTyphl.
Pa3noxxeHre nepokcuaa BoJIopoa B MPUCYTCTBUU KaTanuzaropa. OnpezeneHue cpeibl pacTBopa ¢
IIOMOUIBIO0 YHUBEPCAIBHOIO UHAUKATOPA.

Jladoparopubie onbIThbl. [IpoBeaeHME peakiuii MOHHOTO OOMEHa ISl XapaKTEPUCTHKU
CBOMCTB 3JIEKTPOJIUTOB.

I[IpakTuyeckas paGora. BnusHue pa3ianuHbIX (QaKTOPOB Ha CKOPOCTh XUMHUYECKOU
peaKkiuu.

Pacuernble 3agaum. BrruucieHnme Macchbl (KOJWYECTBA BeEIIeCTBa, 00beMa) MPOAYKTa
peakiuy, €cilM W3BECTHA Macca MCXOJIHOTO BEILECTBA, COAEPIKAIIETO OIPENEICHHYIO OO
MpUMECEH.

Tema 4.PacTBOpsbI (7 4acoB)



Hucnepcubie cucrteMbl. Mcruaabie pacTBOpbl. CHOCOOBI BBIPAKECHUS KOHIICHTPAIHH
pPacTBOpPOB: MaccoBas JI0JIsI PAaCTBOPEHHOTO BEIIECTBA, MOJIApHAs KoHIeHTpauus. KommounHele
pacTBOpbIL. 30J1H, TeJu.

OnekTpoauTrueckas aquccouuanus. CuiabHbIe U cladble JeKTPOTUThL. Kuciomuo-ocHogHbie
gzaumooeticmeusi 6 pacmeopax. Cpena BOIHBIX PACTBOPOB: KHUCIHas, HEHTpaybHas, IIEIOYHAs.
Honnoe npouzsedenue 600vl. Bonopoanslii mokaszareins (PH) pactsopa.

T'uoponuz opeanuueckux u HeOpeaHUUeCKUx coOeOUHeHuU.

IpakTnyeckas padora. [IpurorosieHue pacTBopa ¢ 3aJJaHHOM MOJIIPHON KOHIIEHTpAIUEeH

Tema S5.97exkTpoxumMnyeckue peakuuu (5 4acos)

XUMHUYECKUE UCTOUHUKH TOKa. P cTaHIapTHBIX 3JEKTPOIHBIX MOTEHIUATIOB. DIEKTPOIHU3
pPacTBOPOB U PACIUIABOB. [loHamue o koppo3zuu memanios. Cnocobwvl 3auumsi 0m KOpPO3UU.

Tema 6. Metasuibl (12 yacos)

[TomoskeHWEe METaUIOB B IMEPUOJUYECCKONW CHCTEME XHMHYECKUX djieMeHToB. OOmue
CBOMCTBA METAIOB. DIEKTPOXUMHUYECKHI psAA HampspDkeHuid MetamwioB. OOmme crmocoObl
MIOJIy4YEHUSI METAJIJIOB.

O0630p MeTaIoB TJIaBHBIX MOATPYMI (A-TpyI) MEPUOAUYECKON CHCTEMBI XUMHUYECKHX
3JIEMEHTOB.

O630p MeramnoB rnaBHbIX noarpynn (b-rpymm) nepuogudeckol CUCTEMBbl XUMHUYECKHX
AIIEMEHTOB (MeJib, LIUHK, MUMAH, XPOM, Jcele30, HUKelb, NIAMUHA).

CrnaBbl METaJLIOB.

OKcuabl U THAPOKCHUIBI METAJIIOB.

JemoncTpanmuu. O3HakoMJeHHME C oOpasllaMd METauIOB M HUX  COEIUHEHUH.
B3anmoneiicTBre MIENOYHBIX U IIETOYHO3EMENIBHBIX METAIOB C BOJOM. B3anumoneiictBue meau ¢
KHCIIOPOJIOM U cepoit. DnekTpoiu3 pactBopa xinopuaa meau (11). OmbITel O KOPPO3UH METAIIIOB U
3aluTe OT Hee.

JlaboparopHble omnbIThl.B3auMoaeiicTBUe LHMHKAa M Kejle3a C pacTBOpaMH KHUCIOT U
niesnoueil. 3HaKOMCTBO ¢ 00pa3liaMy METAJIJIOB U UX pyJiaMu (paboTa ¢ KOJUIEKIUSMHU).

Pacyernble 3axaun.PacueTsl 10 XMMUYECKUM YpaBHEHUSIM, CBA3aHHBIE C MAacCCOBOM J10J€i
BBIXO0/1a TIPOJIYKTA PEAKIIUH OT TEOPETUUECKH BO3ZMOXKHOTO

IIpakTyeckas padora. Pemenne JKkcnnepuMeHTANbHBIX 3a4a4 110 Teme «MeTtanm.

Tema 7. Hemeraminl (10 yacoB)

O630p cBoiicTB HeMmeTawioB. OKUCIUTEILHO-BOCCTAHOBHUTEIIbHBIE CBOWCTBA THUITHYHBIX
HemeTaioB. OKCH/IbI HEMETAJUIOB U KUCIOPOI0COAEpKaIe KUCIOTh. BogopoaHble coeTuHEeHNs
HEMETAaJJIOB.

JemoHcTpanuu.O0pasipl  HEMETaJUIoB. OOpa3ipl  OKCHAOB  HEMETAIOB |
KHCIIOpOIcoiepKalux KUciIoT. ['openue cepsl, pocdopa, xeneza, MarHus B KUCIOPOJIE.

JlaGopaTtopHble onbITBI. 3HAKOMCTBO € O0pa3laMH HEMETAIJIOB M HMX IPHPOIHBIMU
coequHeHUsIMH (paboTa ¢ KouleKuusMH). Pacrio3HaBaHue XJIOpUIOB, Cylib(aToB, KapOOHATOB.

['eneTnueckas cBI3b HEOPraHUYECKUX U OPIraHUYECKUX BEIECTB.

IIpakTuyeckasi padora. PemeHue s3xcnepuMeHTaIbLHBIX 3a71a4 10 TeMe «HemeTawibi».

Tema 8. Xumus " Kku3Hb. (54.)

XvuMHs B TPOMBIIUICHHOCTH. [IpHHIMIBI XMMHYECKOTO TMPOM3BOACTBA. XHUMHKO-
TEXHOJIOTUYECKHE TMPUHIIUITBI MPOMBINIUICHHOTO TOJYyYeHHUS MeTauioB. [IpOW3BOJCTBO YyryHa.
IIpon3BOACTBO CTANIHN.

Xumust B ObITY. XUMHUYECKAst POMBIIIJIEHHOCTh M OKpYKaromias cpeaa.

10



IIpakTukym 7 4). PemnieHue SKCIEpUMEHTAIBHBIX 3ajad IO HEOPraHUYECKOM XHMMU;
pElIeHNEe DKCIEPUMEHTAJIbHBIX 3a7Jad 110 OPraHM4eCKOM XUMHUH; PpEUICHHE IPaKTUYECKUX
pacyeTHBIX 33/1a4; OJIy4YeHHe, COOUpaHue U paclio3HaBaHHUE Ta30B.
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TEMATHYECKOE INTAHUPOBAHUE

No HanmvenoBanwue paszzienoB u | YueOubie | KOHTposIbHBIC IIpakTHueckas yacTb
pasnena TeM 9achl paboThI nabopaTopHbIE | MPAKTHYECKUE
U TeM OTIBITHI paboThI

1. Baxueiiie xuMmuueckue 8 1 - -
TIOHSTHSI U 3aKOHBI

2. CtpoeHue BeniecTBa 7 1 - -

3. XHWMHYECKUE PEAKITUN 7 - 2 -

4. PactBops1 7 - 1 1

5. DIEKTPOXUMHUYECKHE 5 1
peaknuu

6. Mertasibl 12 1 1 1

7. Hemeramnmnbl 10 1 2 -

8. XHUMUS U )KU3HD 5) - - -

9. [TpakTukym,060011eH1E 7 1 - 5
HTtoro: 68 6 6 8
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Kpurepun u HOpMBI OLIEHKHU 3HAHUH M YMEHHUI 00y4aroluxcs

KoHTposb pe3ynbTaToB 00yueHUs BISIETCS OJHOW M3 BaKHEHIIMX KOMIIOHEHTOB Ipoliecca
o0y4eHus: XuMuu. B mporecce 00y4eHus: JOIKHBI OBITh YCTaHOBJICHBI YETKUE B3aUMOCBS3U MEXITY
HOHATHSMHU, (QOpMUpPYeMbIMH Yy ydamuxcs. VMeHHO TakuMm o00pa3oM y HUX co3Jaercs
onpezeieHHas cucreMa 3HaHui. Kaknas HoBas TeMa paccMaTpuBaeTcs JIMLIb IOCIE TOro, Kak
YUUTENb IPOBEAET KOHTPOJIb OLICHUBAHUS YPOBHS YCBOCHUS IOJIyYEHHBIX 3HAHUU VISl BOCIIPUATHS
HOBOTO Marepuaia. BeInoiHeHne Kakux-1u0o YHpaKHEHUH MO HOBOM TeMe CIocoOCTBYeT Oolee
IIOJIHOMY, OCO3HAaHHOMY YCBOEHHUIO MaTepualla, CO3/1aeT yCIOoBUs Ul (OPMHUPOBAHUS y ydyalluxcs
CUCTEMbI XUMUYECKUX MOHATHM, TOTMUECKU CBSI3aHHBIX JIPYT C APYTOM.

KoHTposb 3HaHMI ydanuxcs IOJDKEH IIPOBOJUTHCS YYMTEIEM CUCTEMAaTH4eCKH. Bunisl
KOHTPOJII MOTYT OBITh NMPOMHUCAHBI B TOJJOBOM TEMAaTUYECKOM IUIAHUPOBAHHHM, a TaKXKEe B IUIAHE U
KOHCIIeKTe ypoka. OpUEHTUPOM Ui YUUTENs XUMHM JOJKHBI ObITh MMEIOLIMECs B IpOrpamMmax
pyopuku «JlocTikeHue NpeaAMETHbIX, METAIPEAMETHBIX U JINYHOCTHBIX PE3YJIBTAaTOBY.

KHaCCI/I(bI/IKaLII/II/I BHA0OB KOHTPOJIA PE3YJIHTATOB O6V‘~I€HI/I$I XUMHHN
1. Ilo mecTy B V“I66HOM IIPOLECCC

BBosHBIN AKTyanusalnus OnopHBIX IIpenBapuTEABHBIA KOHTPOJIL OCYIISCTBISIOT JIs
KOHTPOJIb JJIM OCTATOYHBIX 3HAHMH 110 | JHMAarHOCTUKH
TeME HMCXOJIHOT'O YPOBHSI 3HAHWI M YMECHHI
IIKOJBEHUKOB, IO3TOMY IPUMEHSCTCS B HayaJie
Y4eOHOI0 I'oJia, Iepe] M3YIYSHHEM HOBOTO
pasjiena Ui TEMBI
Texymmit KoHTpoJib YCBOSHHUS IIpoBoauTCs yUMUTEIIEM Ha MPOTSHKEHUH BCETO
KOHTPOJIb y4eOHOIro MaTepyaia B Xo4€e | y4eOHOI0 3aHATHS C LENbIO0 OTCIESKUBAHUS
MI03HABATEIILHOTO Ipoliecca | KaueCcTBa YCBOCHUSI XMMHUYCCKIUX 3HAHUN U
YMEHHUM, pACCMOTPEHHLIX Ha YPOKE
Temarnuecknii | Mtorosas nposepka no teMme| 1IpoBoauTcs mocie u3y4eHus KaKkoro-am0o
KOHTPOJIb y4eOHOro MaTepraia KPYIIHOTO pa3aeiia Kypca, Kak IpaBUiIo, B KOHIIS
YETBEPTH, ITOJYTOJIMS, TPUMECTpa, YIeOHOro roja
Htoroserit Bu KOHTpOIISI YCBOSHHUS IIpoBoauTcs B GopMe HTOrOBOM KOHTPOJILHOM
KOHTPOJIb y4eOHOIro MaTepHasia 3a BeCh| paOdOThI/KOHTPOILHOr0 TecTa Witk B hopme ' TA
Kypc 00y4YeHUs i EI'D

1. Ilo dpopme npoBeacHHUS.
* UnauBuayanbHBIN.
* OpoHTanbHbIi (MAaCCOBBIH).
2. Ilo cocoOy opraHu3alvu.
* YCTHBIN.
* [TucEMEHHBIH.
e[ IpaKTHUECKHUH.

OunennBanue YCTHOI0 OTBETA
I/IHI[HBHIIyaHbeIﬁ KOHTPOJIb PE3YIIbTATOB MOXET IPOBOJUTHCA Ha YPOKE KaK B (I)OpMe

KpaTkoro ompoca ¢ Mecra (ppoHTanbHas KOHTpOJHWpyomas Oecena),

TaK WU B BHIC

00CTOATEJbHOI NMPOBEPKH 3HAHUI M YMEHHIl y JOCKHM. DTOT BHJ onpoca (MHIMBUAYAJIbHBbII)
MO’KHO ITPOBOJIUTH HA dTaNax akTyaJu3alMy 3HAHUI, U3y4EHUs1 HOBOIO MaTepuaia, 3aKpeIvieHus U
COBEPILICHCTBOBAHUS 3HAHUU M IIPOBEPKM YCBOCHHsI HOBOIO Marepuayia. Bompocel yuurens i
KpaTKOI'o Oonpoca JO0JKHBI ObITh JTAKOHUYHBI, CHOPMYJINPOBAHbI B MIOHATHBIX YUEHHKY TEPMUHAX U
TpeOOBaTh KpaTKOro OTBeTa. J[ng SKOHOMHUM BpPEMEHHM MOXKHO HCHOJIb30BaTh KAapPTOUKHU C
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BOIIPOCAMH, HA KOTOPBIC YUCHUKHU TOTOBSITCSI OTBETUTDH Y JIOCKH.

Bo Bpemsi oTBera ywaierocsi ajs AOCTHXKEHHS YCTOMYMBOIO BHHMMAaHHUA KJlacca IOJIE3HO
MPEAYCMOTPETh MOCIEAYIONee 3a OTBETOM PELEH3UPOBAHHUE CO CTOPOHBI APYTUX YYaIlIUXCH,
HCITpaBJICHHUE TOMYIIEHHBIX OMNOOK, IOMOJHEHUE.

[Ipu npoBeneHun onpoca A0MyCKaeTCs 33/1aBaTh y4alleMycsl HaBOSIIUE BOIIPOCHI AJisl TOTO,
YTOOBI TIOMOYb €My CHOPMYIMPOBATH CBOU MBICIH. MOTryT OBITh W JIOTIOJHUTEIBHBIE BOIPOCHI,
€CIIM OHU HEOOXOIMMBI JJIsl IPECTOSIICTO H3YICHHUSI HOBOTO MaTeprana. Bo Bpems yCTHOro OTBeTa
y4amerocss y4uTellb MMEET BO3MOKHOCTh 3a7aTh JIOMOJHHUTEIBHBIA BOMNPOC IUATHOCTUYECKOTO
XapaKkTepa, KOTOPBIM IIOMOKET BBIIBUTH COCTOSIHUE 3HAHUM U YMEHUN OTBEYAIOILETO.

[IpoBeneHne YCTHOTO WHIWBUIYATBLHOTO KOHTPOJISI TPEOYET OT y4UWTeIsl COOpPaHHOCTH M
BHHUMaHWUs, TaK KaKk HE00X01uMo 3a 5-10 MUHYT BBISIBUTH 3HAHUS yYAIIUXCS B KJIacce.

Yuurenb 00s13aH IPOKOMMEHTHPOBATh OTBET YUEHUKA, YKa3aB Ha OIIMOKH U OTMETUB
yIagHbie CTOPOHBIL. JIF000i OTBET MOIHKECH OBITh 3aMEUCH YIUTENIEeM H OOBEKTUBHO UM OIICHEH.
HeoO0s13aTenbHO CTaBUTh OTMETKY 32 KaXK/Iblii HEMOJIHBIN 0TBeT. Eciu yueHuK HEOJHOKpATHO
JIOTIOJTHSUT OTBETHI IPYTUX OJHOKJIACCHUKOB, TO MOYKHO ITOCTABUTh MY OOIIYI0 OTMETKY 32 YPOK.

OrmeTka «5»:

- JIaH MOJHBIA U NPABUJIBHBINA OTBET HA OCHOBAHUU M3YUYEHHBIX TEOPUI,

- Marepuall U3JI0KEH B ONPENEIEHHON JIOTUYECKOM MOCIEI0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOSITEIbHBIN

- BO3MOJKHA OJ/IHA HECYIIIECTBEHHAS OLIUNOKA.

OrmeTka «4»:

- JIaH TMOJIHBIM U MPAaBUJIBHBIN OTBET HA OCHOBAHUU U3YUYEHHBIX TEOPHUH,

- MarepHall U3JI0)KEeH B OIPEIeTICHHOW MOCIIEI0OBATEIbHOCTH,

- OTBET CAaMOCTOSTCIIHLHBIN

- JOmyIIeHbl 2-3 HeCyIeCTBEHHBIE OITHMOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO
YUUTENS, WIH 1aH HEMOJHBIA U HEYETKHUI OTBET.

Ormerka «3»:

- JIaH TIOJIHBIM OTBET, HO MIPH 3TOM JIONYIIIEHA CYIIECTBEHHAs OIIMOKA WJIA OTBET
HETOJIHBIH, TOCTPOEH HECBA3HO.

OrmeTka «2»:

- OTBET OOHAPYKMBAET HEMMOHUMAaHNE OCHOBHOTO COJIEPKaHHsI y4eOHOTO

Marepuaia,

- IOTYIIIEHBI CYIIECTBEHHBIE OIITHOKH, KOTOPhIE YUAITUICSI HE MOKET UCTIPAaBUTh
MIPU HABOJIAIIIMX BOIIPOCAX YUUTEISI.

Ormerka «1»:

- OTCYTCTBHE OTBETA.

@poHTaTbHAS KOHTpPOJHMpYlOmasi 0Oeceqa OOBIYHO JOCTATOYHO KpaTKOBpEMEHHA.
Bormpocsl, kak 1 Bo BCsAKOM Apyro Oecene, TpeOYIOT KpaTKOrO OTBETA, TIOITOMY 3a OJIMH TaKOM
OTBET YUEHHKY CTaBUTh OLIEHKY Henb3sl. Hy)KHO 3apaHee HaMETUTh T€X YYEHHKOB, OTBET KOTOPBIX
BO BpeMsl Oece/lbl XOTAT OIEHUTh, U 33/1aBaTh MM IEJICHANPABIICHHO 3allJTAHUPOBAHHBIE JJIsI Oecepl
Bonpockl. OIHAKO HE CIeAYeT 3a7aBaTh MOAPSA BOIMPOCH OAHOMY U TOMY K€ Y4eHUKY. PaboTarh
JOJDKEH Bech Kiacc. OpoHTanbpHas Oecela MOXKET COYETaThCsl C YCTHBIM YYETOM 3HAHUH, KOTJa
HECKOIIbKO yYalllUXCs TOTOBATCS K OTBETY y MOCKH. CII0)KHOCTh pabOThI 3aKIIFOYAETCS B TOM, YTOOBI
HE yITyCKaTh U3 MOJISl 3pEHUS KJIacC, YIaCTBYIOMNN B Oecesie, U yJaluxcsi, OTBEYAOIINX Y TOCKH.

3ader - 3TO METOJ YCTHOTO KOHTPOJS, KOrJa yYE€HUKaM MPEeAOCTaBISETCS BO3MOXKHOCTh
OoJyiee JUIMTENILHO M OOCTOSATENHHO OTBETHTh Ha Bompoc. OOBIYHO 3a4eT Ha3HAudaeTcs BO
BHEYPOUYHOE BpEMs; KJIaCC MIPHU 3TOM pa3JEeisieTcsi Ha JIBE WU TPU T'PYMHIbI, KOTOPBIE MPUXOIAT Ha
3a4eT Mo odvepeau B pasHoe Bpems. O MpOBEIACHUM 3adeTa YYHUTENb COOOIaeT 3apaHee, 4yTOObI
y4alyecs MOIJIM K HEMY MOATOTOBUTHCS. {711 MOATOTOBKH K 3a4€Ty YUUTEIh COCTABIISIET BOIPOCHI,
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a TakKe IPUMEpHbIE 3a/1a4M, PEKOMEHIYET JINTEPATYPY, NPEABAPUTEIBHO IIPOBEPUB, UMEETCS JIU
OHa B HIKOJIbHOM OmbOanoreke. CpoKH MPOBEACHUS 3a4eTa JOJKHBI ObITh W3BECTHBI 3aMECTUTEIIIO
JTUPEKTOpa IO Y4eOHO-BOCIUTATEIBHON padoTe, YTOOBI MOXHO OBLIO PEryaupoBaTh HArpy3Ky
yyaluxcs.

Krnaccuueckuil 3aueT mpeaycMaTpUBaeT BBIBICHHUE YPOBHS 3HAaHUM, YMEHUH U HAaBBIKOB
ydaiuxcs Bo BpeMs Oecellbl yueHHKa ¢ yuuTeneMm. OH JaeT MOJHOE M TOYHOE HpEJCTaBIeHUe 00
ypoBHE OOYYEHHOCTH KKIOrO YYEHHKA, OJHAKO OTHUMAEeT MHOTO BPEMEHH, YTO BEIEeT K
HEeperpy’kKeHHOCTH KaK y4UTells, TaK U yUeHHKa.

OnenuBanne NUCbMEHHOH PadoThI
[TucbmenHble  pa®OTBI MOAPA3JACIAIOT Ha TeKyliue (IIPOBEpOYHbIE) U HUTOTOBbIE
(KOHTpOJIBHBIE) PAOOTHI; IO BPEMEHU OHU MOTYT 3aHHUMAaTh BECh YPOK HIIM €T0 4aCTh.
K MeromaM mnHMCbMEHHOM IpPOBEpKH pE3yJIbTAaTOB OOYYEHHUS OTHOCSATCS IUCbMEHHas
KOHTpoJIbHasi paboTta Ha 45 MuH, npoBepouHble paborbl Ha 10-15 MuH (Hampumep, pelieHHe
pacueTHbIX 3a/ay), NMUCbMEHHBbIE JOMAIlHHE 3aJaHus, NMHUCbMEHHBIA y4yeT 3HaHUH OTJENIbHBIX
yyalmxcs 1o KapToykaM, XUMUUECKHUE AUKTAHTHI, 3aJJaHUsI TECTOBOTO THUIIA U T.II.
[TonroroBka ydvammxcsi K KOHTPOJIbHOM paboTe ualle BCEro OCYLIECTBISETCS Ha
obob6maromux ypokax. O MpoBeIEHUH KOHTPOJIBHON pabOoThl ydaluxcsi MpeaynpekaatoT 3apaHee,
YTOOBI OHU MOTJIU ITOATOTOBUTHCS.
Conepxanne KOHTPOJBHOW pa0OTHI OXBATHIBACT BECh HambOoiee BAKHBIA MaTepHal
KOHTPOJIMPYEMOH TeMbl. B Takoi 00JbIIoNH KOHTPOJIbHOM paboTe 3a1aHusl 10JKHBI ObITh €JUHBIMU
JUIA y4Yalluxcs BCeX YpOBHEH pa3BUTHUs. B KOHTpOibHYIO pabOTy peKOMEHAyeTCsl BKJIOYaThb
pa3sHooOpa3Hble 3ahaHus: 0000MIAOLIME BOMPOCHl, KAYECTBEHHBIC U PpACUETHbIE XHMHYECKUE
3aJau, IIETIOYKM TMPEBpallleHul, TecToBble, rpaduyeckue 3amanus © T.4. Heobxomumo
UCIOJIb30BaTh HaWOOJblIEe YHUCIO BapUaHTOB. TeTpamu Ui KOHTPOJBHBIX pabOT SBISIOTCA
JOKYMEHTOM, KOTOPBI MOKET OBITh NMPOBEPEH aAMMHUCTPALIMEH IIKOJIBI U MHCIIEKTOPOM OT[eNa
0o0pazoBaHus, MOATOMY TETpaau JIsi KOHTPOJIBHBIX PAa0OT JOJDKHBI XPAHUTHCA B XUMHUYECKOM
kaOuHeTe B TeYCHUH Y4eOHOTO To/a.
VYuuTeno WHOIIA JOBOJBHO TPYIAHO OIPEACIUTh CTENEHb CIIOKHOCTH T0J00paHHBIX
3aaHuil. MeToUCTBl COBETYIOT BOCIOJIB30BAThCA CienyromuM npuemoM. Heobxonanmo camomy
BBINOJIHUTB 3TY paboTy, a U3pacX0JJOBaHHOE BpeMS JJIsl YIEHUKOB 8-9-X KJIacCcOB HAJl0 YBEIMYHUTH B
5 pa3, a Ans cTaplIuX KJIaccoB - B 3 paza. MOXHO B X0Jie MpPEABapUTEIbHON caMOCTOSTENbHOM
paboOThl MPEATOKUTh HECKOJAbKO THUIHMYHBIX 3aJ@aHUM M TNpOaHATU3UPOBATh CTEMEHb UX
BBITIOJTHEHHUS.
[Ipu oneHMBaHMM OTBeTa YydYallerocs HEOOXOAMMO YYHMTHIBATh KaueCTBO BBIMOIHEHHS
paboTsl 1o 3aganusiM. KoHTposnbHas paboTa OleHUBAaeTCs B LIEJIOM.
Otmerka «5»:
*  JIaH NOJIHBIA OTBET HAa OCHOBE M3YYEHHBIX TEOPUI, BO3MOXKHA HECYIIIECTBEHHASI OIINOKA.
OrMmeTka «4»:
e JIONyCTHMa HEKOTOpasi HEMOJHOTA OTBETA, MOKET OBITh HE O0JIee ABYX
HECYIIIECTBEHHBIX OITHOOK.

Otmerka «3»:

* paboTa BBIIIOJHEHA HEMOJIHO (HO HE MEHEee YeM Ha TPETh), UMEIOTCs He 0oJiee OHOM
CYIIECTBEHHOM OIMOKM U 2-3 HeCyIIeCTBEHHBIE.

OrMmerka «2»:

* pa0oTa BBINOJHEHA MEHBIIIE YeM Ha TPETb,

*  HMMeeTcs HECKOJIBKO CYIIECTBEHHBIX OIINOOK.

OtrMmetka «1»:

* paboTa He BBINOJHEHA.

Bo3MokHa cremyiomas cucTeMa OLIEHHMBAHUS KOHTPOJIbHOW paboThl MO MATHOAIHHOM
cucTeMe:
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IpU BBIMOJHEHUN ydyeHHKOM OT 96 10 100% paboTbl cTaBUTH OLEHKY «5»; oT 76 1m0 95%
paboThl - «d»; oT 50 1o 75% - «3»; o1 20 10 50% - «2». [Ipu MONHOM OTCYTCTBUU MPABUIBHBIX
OTBETOB HJIU BBIMIOJIHEHUH PaboThl MeHee YyeM Ha 20% craBuUTCS olieHKa «1».

[Ipu olleHKe BBHIMOJIHEHUS MHCbMEHHOM KOHTPOJIbHOM pPabOThl HEOOXOIUMO YYHUTHIBATH
TpeOOBaHUs €MHOTO OphOrpahuIecKOro peKuma.

Bce pabotbl 00s13aTeNIbHO JOMHKHBI OBITH MPOBEPEHBI K CIEAYIOUIEMY YPOKY, IPU 3TOM
YUUTENb JOJDKEH COOJNIONaTh TONHYI0 OOBEKTUBHOCTh. (OOs3aTeleH aHalu3 pe3yilbTaToB
MMMCBbMEHHON paboThl U paboTa HaJA TUMUYHBIMU omnOkamu. OObABIECHUE OLCHOK U aHallu3 padoT
TPeOYIOT OT YYHUTENSI COOTBETCTBYIOIIETO MIEIarOTMYECKOT0 TaKTa.

OneHnBaHie TECTOBBIX padoT

TecThl, COCTOSIIHME W3 MATH BOIMPOCOB MOXKHO HCIOIB30BaTh IMOCIIEC W3YYCHHUS KaXIOTO
Matepuana (ypoka). Tect u3 10—15 BonpocoB Ucmonb3yeTcs I MepuoIu4eckoro KoHTpos. Tect
n3 20—30 BompocoB HEOOXOIUMO HCIIOJIB30BATH JIJISl UTOTOBOTO KOHTPOJISL.

[Tpu oueHWBaHUM HCIIONB3YETCS CIEAYIOLIas IKaja: JJisi TeCTa W3 MSATH BOIPOCOB * HET
OIMOOK — OICHKA «5»; * OJIHA OIIMOKA - OI[CHKA «4»; * IBE OMMOKH — OIEHKA «3%; ® TPH OIIHOKH
— OLIEHKA «2».

Ecimu orenka BeIcTaBisieTcst B (popme 3ader/He3adeT, TO 3a4eT CTABUTCS NP BHIMOJTHCHUU
70% 3amanuil. Takas ¢dopMa OIEHKU HCIIONB3YETCs, €CIIM TECT COACPKHUT YIPaKHEHUS Ha
pacrniosHaBanue. Ecnu TecT omeHMBaeTcs Mo MATHOALILHOW CHCTEME, TO CTaHAApTHBIC KPUTCPHH
orieHOK TakoBbL: 91-100% - orenka «5»; 81-90% - onenka «4»; 80-70% - onenka «3»; uuxke 70% -
OIICHKA 2.

Ouenka yMeHUi peliaTh pacyeTHbIE 321241
OTMeTKa «5»:

. B JIOTMYECKOM PAaCCYXICHUH U PEIIEHUH HET OLIHOOK,

Otmerka «4»:

. B JIOTMYECKOM PAaCCYKJIEHUH U PEIICHUH HET CYIIECTBEHHBIX OIMIMOOK,
. JIOTTYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMHUOOK

Otmerka «3»:

. B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIMOOK.

. JIOTTyCKaeTcs CyIIECTBEHHAs OIIMOKA B MATEMaTHUECKUX pacueTax.
OtrmerKa «2»:

. MMEIOTCS CYIIECTBEHHBIE OITMOKHU B TIOTHYECKOM PACCYXJICHUU U PEIICHUU.
OtrMeTka «1»:

. OTCYTCTBHE OTBETA HA 3aJIaHUE.

OueHka 3KCNEPUMEHTAIBHBIX YMEHHUI (B NpoLecce BbINOJHEHUS MPAKTHYECKHX
padoT M0 HHCTPYKIMH)

[IpakTrueckre pabOTHl MO XMMHH BBIMOJIHSIOTCS B TETpaisaX IJis MPaKTUYECKUX padoT.
[Ipu ouleHMBaHMU OTYETA MO BBHINOJHEHUIO MPAKTHUECKOW pabOThl 0c000e BHUMAHHE YIENsAeTCs
Ka4eCTBY U MOJHOTE CAMOCTOATEIBHBIX BHIBOJIOB YUEHHUKA.

KonnyecTBo mpakTHUECKUX pabOT ONMpeieeHo B IporpaMme.

B Tedenune yyeOHOTro rosa TeTpaau s MPakTUYECKUX pabOT XpaHUTCS B LIKOJIE.

OtMmertka «5»:

. DKCIIEpUMEHT BBITIOJHEH MOMHOCThIO. CrenaHbl TpaBWIbHBIE HAOMIOACHUS U
BBIBOJIBI,

. 9KCIIEPUMEHT OCYIIECTBIICH MO IUIaHy, C YYETOM TEXHHKH O€30IacHOCTH U
IpaBuII pabOTHI C BELIECTBAMH U PHOOpaMH,

. NPOSBICHBl  OPTraHMW3AIMOHHO-TPYIOBBIE  yYMEHHUS  (IOAJIEPKUBACTCS

qucToTa pa6oqero MCCTa, MOPAAOK Ha CTOJIC, SKOHOMHO HCIIOJIB3YHOTCA
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PEaKTHUBBI).
Jonymiensl He Oosiee AByX HECYLIECTBEHHbBIX OIIMOOK NMpH O()OpMIIEHUH
paboTHI.

OTMeTKa «4»:

paboTa BBINOJIHEHA, CHIETaHBl TPABUIbHBIC HAOJIONECHUS W BBIBOJIBL:
9KCHEPUMEHT BBITIOJIHEH HETOJHO WJIM HaOIIOJAI0TCs HECYIIeCTBEHHBIC
OIMOKY B paboTe ¢ BEIIECTBAMHU U MPUOOPAMHU.

OTMeTKka «3»:

OTBET HEMOJHBINA, paboTa BBIIOJIHEHA WPABUILHO HE MEHEe, 4YeM
HAITOJIOBHHY, JIOIYIIIEHA CYIIECTBEHHAs! OIIUOKA (B X0/I€ IKCIIEPHUMEHTA, B
o0BsicHernd, B oopmiteHun padotel, mo Th mpu padote ¢ BemecTBaMu u
npuOOpaMu), KOTOPYIO YYAIIHICsA MCIPABISIET MO TPEOOBAHHIO yUUTEJIS.
Jlommyckaercst oopMiteHHEe pabOThI O€3 3aIiCH YPaBHEHUIN pEaKIuii.
DKCIEPUMEHT MOJHOCTHIO BBHIIIOJHEH B COOTBETCTBUH C MHCTPYKIUSMHU U
IpaBUIIAMHU TEXHUKU 0€3011acHOCTH, HO paboTa He oopMIICHA.

OTMeTKa «2»:

BrinonHeHo MeHee OJIOBUHBI pabOThI;

JIOTYIICHBI JIBe WK 0oJiee CylIeCTBEHHbIE OIIMOKM B XOZ€ SKCIIEPUMEHTA,
B 00BsicHeHuH, B ohopmiieHnu padotel, mo Th npu paboTe ¢ BemecTBaMu
U IpubopaMu), KOTOpbIE yyaluics He MOXKET UCIPABUTh.

OrMeTKka «1»:

paboTa He BBHITIOJHEHA,
MOJTHOE OTCYTCTBUE IKCIIEPUMEHTAIBHBIX YMEHHH.

OtpaboTka NpakTUYECKUX pPabOT He MperycMaTpuBaeTcs IMpU OTCYTCTBUHU
yJalerocst Ha MpakTHYecKod paboTe, MpHU BBITOJHEHWH yKa3aHHBIX pabOT Ha OTMETKH

«1» u 2».

B wuckmrounTenbHBIX ClIydadXx MNpHU OTCYTCTBUH YyYaAIICTOCHd II0 YBAXKXUTCIBbHBIM
INpUuIrMHaAM YYHUTCIIb MOXET MNPCAOCTAaBUTH BO3MOXXHOCTH BBIIIOJIHUTE ITPAKTHYCCKYIO

paborty.

HpI/I OLCHKC 3TOro yMCEHUs CICAYCT YUUTBIBATH Ha6J'IIO,[[eHI/I${ YUuTeisl 1 NMPEAbABIISICMBIC

Ounenka yMe}mﬁ peliaThb IKCHICPUMECHTAJIIbHBIC 3aJaYN

YYaIIUMCS PE3YJIbTAaThl BBITIOJTHEHUS OIBITOB.
OTMeTKa «5»:

[Tnan pemenus 3ajauu COCTaBIIEH MPaBUIIBHO,

OCYIIECTBIIEH MOJ00p XUMHUECKHX PEaKTUBOB M 000pYyI0BaHUS,
9KCIIEPUMEHT BBIMOJIHEH MOJIHOCTHIO,

JIaHO TMOJTHOE OOBSCHEHUE U C/IETaHbl BEIBOBIL.

OTMmerKa «4»:

IUIaH PELLEHUs COCTABJIEH MPABUIIBHO,
OCYILECTBIICH MOJ00p XUMHUECKUX PEAKTHBOB U 000pyI0BaHUS,

9KCIIEPUMEHT BBIIIOJIHEH MOJIHOCTHIO,

JIOTYILIEHO He OoJiee ABYX HECYIIECTBEHHBIX OMNOOK (B 00BSICHEHUN U BBIBOJAAX).

OtTMmerKa «3»:

IUTaH pelleHHs COCTaBJIEH NMPaBHIIBHO,
OCYIIECTBJICH NOJ00p XUMHUECKUX PEAKTHBOB H 000pYyI0BaHUS,

OKCHICPUMCHT BBIIIOJIHCH HC MCHEC, YCM HAIIOJIOBUHY, AONMYIICHA CYHICCTBCHHAA

omnOKa B 00OBICHEHNH U BEIBOIAX,
HKCIIEPUMEHT BBITOJIHEH ITOJTHOCTHIO, OTYET HE COCTaBJICH

AONIYIICHBI HApPYHICHUA  TCXHUKH 6C3OHaCHOCTI/I, OKCIICPUMCHT  BBIIIOJTHCH
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MOJTHOCTHIO, C/IeTIaHbl HECYIIIECTBEHHBIC OIMOKU B 00BSICHEHUH U BHIBOJIAX.
OTMmerka «2»:
e  JomymieHbl B M Ooinee ommOKM (B IUIaHE pEUIeHHs, B MOAOOPE XUMHUYECKHX,
PEaKTUBOB U 000PYIOBaHUS, B OOBICHEHUH U BBIBOJIAX ).
®  JIONYIIEHBI HAPYIICHUS TEXHUKU 0€30MIaCHOCTH
OtMmerka «1»:
e  3ajaya He pelleHa.
e  HE INPUCTYNHI K pabote
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TeMaTnyeckoe NIAHMPOBAHUE Y4eOHOT0 MATEPUAJIA IO XUMHHU

s u3ydenus npeamera no YMK I'.E. Pyazuruca u @.I'. ®eapamana 11 kiaace

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

Ktn
Ne Tema ypoka DJIeMEHTBI CO/IePKAHUSA TpeGoBanus K ypOBHIO Kpurepuu ouenkun | ®opmbl 4 MeToasl | Jlom. Hara
ypoka MOATOTOBKH 3alaHNe
Teoperndyeckue 0CHOBBI 001EH XUMHUHU
Tema 1. BaxkHeiline XUMHYECKHE MOHSTHUSI U 3aKOHBI (8 YacoB)

1. Crpoenue atoma. Sapo 3HATh OCHOBHBIE XHUMHYECKHE Kpurepuu oreHku WunuBunyansHas, §1,c.6.8.2-
ATtom. (TpOTOHBI, HEUTPOHBI) U MOHATHA:  BELIECTBO, XUMHUYECKUN TEOPETHYECKNX 3HAHNH ¢dpoHTanbHAs, paboTa, 3
Xumudeckuit 3JIEKTPOHBI. V30TOIIBI. JJIEMEHT, aTOM, MOJICKYJIa, pabora ¢ y4eOHHKOM, IMoarorosn
aneMeHT. M3oTtonbl. | CocTaB aTOMHEIX saep OTHOCHTEINIbHAS aTOMHAst U Cr0BeCHBIH, HAMVIAAHBIN, | THCS K

MOJIEKYJISIPHAsI MacChl, HOH, H30TOIIbI; JaCTHIHO-TIONCKOBBIH. KOHTp.pad.
[ToBTOpeHue YMETh ONpEnNeNATh 3apsi HOHA
npoiaeHHoro B 10 [lepBU4HBII KOHTPOJIb
KII. 3HAHUHU

2. | Bxognas KonTponsHast padota 3a kype 10 YcBOEHNE OCHOBHBIX DJIEMEHTOB BBoIHBIM KOHTPOIH
KOHTPOJIbHAsA KJjlacca colepkaHus Kypca xumun 3a 10 kmacc
pa6ora Nel

Kputepun ouenku
YMEHHUI pelarthb
pacuéTHble 3a1a4u.

3. | 3akoH coxpaHeHUs] | 3aKOH COXPAaHEHHUS MacChl YMeTbh NIPUMEHSTh 3aKOH COXPAHEHUS Kpurepuu oreHku WnnuBunyansHas, §2,c.9.Ne2-
Macchl M SHEPTHH B | BEIIECTB. 3aKOH COXPAaHEHUs U Macchl BEIecTBa TEOpeTHYECKNX 3HaHUH. | (poHTaNbHas, paboTa, 4
XUMUH npespamenus. Jledext Macchl pabora ¢ y4eOHHKOM,

CroBeCHBIN, HATJISIAHBIH,
YaCTHYHO-TIOUCKOBBIH.

4. | Ilepronnueckuii Crpyxkrypa I1.C. rnaBHble U 3HaTh OCHOBHBIE XHMUYECKHE Kpurepuu onenku WnnuBuayansHas, §3,c.14-
3aKOH. MOOOYHBIE MOATPYIIIEL, MAJbIE M | TIOHATHS: HEPEXOAHBIC 3JIEMEHTHI. TEOpEeTHYECKNX 3HaHUH. | (poHTaNbHas, paboTa, 15,Ne 2-
Pacnpenenenue 6omnpiume nepuoapl. OpOuTais., s-, | YMeTh onpeAensTh MaKCUMaTbHOE YHCIIO pabora ¢ y4eOHUKOM, 4,TeCThI
JJEKTPOHOB B p-, d-opOuraii, SHepreTHYECKHEe | 3JIEKTPOHOB Ha YPOBHE (CIIOE) 110 CJI0BeCHBIH, HATJISAHBIN,
aToMax JJIEMEHTOB | IOJYPOBHH, CIIMH, CIApHBAHUE (bopmyiie, XapaKTepr30BaTh MOPSIOK YaCTHYHO-TIOUCKOBBIH.

MaJIBIX IEPHOJIOB. JJIEKTPOHOB 3aI0JIHEHHMsI DJICKTPOHAMH OJIypPOBHEIl B
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aToMax XMMHYECKHX 3JieMeHTOB ¢ Nel 1o
Ne38, zammceIBaTh UX HIIEKTPOHHEIC
(dbopMyIBI 1 TpadMUECKUE CXEMEI.

YMeTh JaBaTh XapaKTEPUCTUKY
XMMHYECKHX 3JIEMEHTOB I10 MOJI0KEHHIO B
MIEPHOANIECKON CHCTEME U CTPOCHHIO
aToma.

IlepBUYHBII KOHTPOJIb
3HaHUI

Pacnipenencuue 3HaTh OCHOBHBIE XHMHUECKUE Kpurepuu oneHku WunuBunyanbHas, §4,c.22 Ne
9JIEKTPOHOB B MOHATHUSA: TIEPEXOJHBIE DJIEMEHTHI. TEOPEeTHYECKUX 3HaHUH. | (poHTaNbHas, padboTa, 1-5
aToMax OOJBIINX YMeThb onpeneNnaTe MaKCUMalbHOE YHCII0 pabora ¢ y4eOHUKOM,
MIepHOJI0B 3JIEKTPOHOB Ha ypOBHE (CJI0€) MO CroBecHBIN, HATJISAHBIH,
(dbopmyne, XapaKTepH30BaTh MOPSIOK YaCTUYHO-TIOUCKOBBIH.
3aM0JIHeHUS AJIEKTPOHAMH TOAYPOBHEH B
aTOMaxX XMMHUYECKHX JJIEMEHTOB, ITepBUYHBII KOHTPOIIH
3aIMChIBATh UX HJIEKTPOHHbIE (POPMYIIBI U 3HAHHUH
rpaguIecKue CXEMBI.
YMeTh JaBaTh XapaKTEPUCTUKY
XMMHYECKHX 3JIEMEHTOB I10 MOJI0KEHHIO B
TIEPHOANIECKON CHCTEME U CTPOCHHIO
aToma.
[Tonoxxenue B JlanTOHOMITBI, YMmeTb [0Ka3blBaTb ABONCTBEHHOE Kputepun oneHku NnauBuayanbHas, §5c.25,
TICXD BOJOpPO/JaA, AKTI/IHOI/I}:[I)I.I/ICKyCTBeHHO nonoxeHne sogoposa B nepmo'qmqec}(oﬁ TCOPECTUICCKUX 3HAHUMN. (I)pOHTaJ'ILHaSI, pa60Ta, Ne4
JIAaHTAHOHUJIOB, MTOJTyYCHHBIE DJIEMEHTHI. CUCTEME, ONPeaenaTb MECTOMNONOKEHNE pabota c y4yeOHUKOM,
aKTHHOM/IOB NaHTaHOWMAO0B U aKTUHOUOB.
UCKYyCCTBEHHO 3HaTb 3HaYeHNe NepUoAMYECKOro 3aKOHa
TIOTy4CHHBIX 1 NeproaNYEcKoi cUCTeMbI
JJIEMEHTOB
BanenTHoCcTh M BasieHTHBIE BO3MOXKHOCTH. 3HaTh BaJICHTHbIE BO3MOKHOCTH aTOMOB Kpurepun ouenku CnoBecHbI, HAMISAHBIN, | §6
BaJICHTHbBIE CBoOonHBIC OpOUTAIH, 3JIEMEHTOB 2 Majoro nepuoja, yMeThb TEOPETUYECKUX 3HAHUN. | YACTMYHO-IIOMCKOBBIM. C.31
BO3MOKHOCTH W3meHenus aToMHOIo paauyca, OOBSICHATH MPUYNHY MX BBICIIEH Kpurepuu onenku Neq-7
aTOMOB YHCIa SHEPTETUUECKUX YpoBHEH, | BamentHocTH (1V). YMEHUH pelieHns IlepBu4HBI KOHTPOJIb
[epronuaeckoe YKCiIa BaJCHTHBIX JIEKTPOHOB B YMeTh onpeesTh BaIEHTHOCTD pacu€THBIX 3a1ad.
HU3MEHEHUE nepronax u rpymnmax [ICXD 9JIEMEHTOB TIPH 00pPa30BAHUU XUM. CBSI3U Kpurepun ouenku

BAJICHTHOCTH U

paarycoB aTOMOB.

10 JOHOPHO-AKIENITOPHOMY U OOMEHHOMY
MEXaHHU3MY. YMeTh COCTaBIISATh
rpaduyeckue CXeMbl CTPOEHHSI BHEITHUX
JJIEKTPOHHBIX CIOEB aTOMOB,
MOKa3bIBAIOIINE BAJIEHTHBIE BO3MOXKHOCTH
HEKOTOPBIX aTOMOB XUM. JIEMEHTOB B

TEOPETUUECKUX 3HAHUM.
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BO30YKIEHHOM U HEBO30YKIEHHOM
COCTOSIHUH .

Tema 2. CTpoenue Bemectna (7 4acoB)

9. | OcHOBHBIE BUIBI KoBaneHnrHnas cBs3sb, e€é 3HAaTh OIpEeNICHIE XUM. CBS3H, BUABI Kpurepuu oreHKu CrnoBecHBIN, HATTSAAHBINA, | §7,00 CTp.
XMMHUYECKOH CBSI3M | Pa3HOBUAHOCTH U XHM. CBSI3U, MEXaHU3MBI HX 00Pa30BaHUsL. | TEOPETHUECKUX 3HAHUH. | 4aCTUYHO-TIOMCKOBBII. 33
Honnas n MEXaHM3M 00pa30BaHMsA YMeTh OnpeaernsTh BU XUM. CBSA3HU B
KOBQJICHTHAs CBS3b MIPOCTHIX U CIIOXKHBIX BEIEeCTBAX,

10.| CocraBnenue COCTaBILATh CXeMbI 00pa30BaHuA BellecTB | Kpurepuu OLEHKH §7 c.33-34
3NEKTPOHHBIX C pa3IMYHBIMH BUJJAMHU CBSI3U TEOPETHYECKUX 3HAHUH.

(hopMyIT BEIIECTB ¢ YMeTh 00BSICHATh MEXaHU3M 00Pa30BaHUs
KOBaJICHTHOU JIOHOPHO-aKLENTOPHOU, KOBAJICHTHOMI
CBS3BIO CBSI3H, OCOOCHHOCTH BOJOPOIHOM CBSI3H.

11.| Meramnuueckas DNEeKTPOOTPUIIATENILHOCTD Kputepun onenku [lepBUUHBII KOHTPOJB §8,c 37Ne3
cBs3b. BooponHast | Bonmopoanas, metammnueckas TEOPETUYECKUX 3HaHUHN. | 3HAHUH TECTHI
CBSI3b. CBSI3b

12. | IIpoctpancTBeHHoe | ['mOpmAM3anus aTOMHBIX 3HaTb OCHOBHBIE XaPaKTEPUCTUKU XHM. Kpurepun ouenku §9,c.43
CTpOEHHE MOJICKY T | opOuTanen CBSI3M (JUIMHY, SHEPTHUIO, HAIIPABIEHHOCTh, | TEOPETHYECKUX 3HAHHUH. Ne5, TecTsl

HaChIIIaeMOCTB).

YMeTh 10Ka3bIBaTh 3aBUCHMOCTD 3THX
XapaKTEePUCTHK OT Pa3INIHbBIX (PaKTOPOB .
3HaTh pa3auyHbIe POPMBI MOJIEKY,
OTIpeJIeJIEHNE BEIIEeCTB TIOCTOSHHOTO U
MEPEMEHHOTO COCTaBa, Pa3INYHbIC BUIBI
KPUCTAJUIMYECKUX PEIIETOK.

13.| Crpoenue BemecTBa MOJIEKYIJISIPHOTO U 3HaTh pazau4yHbIe GOPMBI MOJIEKYJI, Kpurepuu oreHku §9,c. 48
KpPHUCTAJJIOB. HEMOJIEKYJISIPHOTO CTPOEHHSL. . OTIpeJIeJIEHNE BEIIEeCTB TIOCTOSHHOTO U TEOPETUIECKHUX 3HAHUH. Ne5
Kpucrammuaeckne Kpucrammmueckue u amophHbie MEPEMEHHOTO COCTaBa, Pa3JINYHbIC BUIBI
peLIeTKH. BEIIIECTBA. KPHCTAJUIMUECKUX PELIETOK.

THIBI KPUCTATITMYECKHUX PEIIETOK
(aToMHas1, MOJICKYJIIpHAs, NOHHAS
U MeTajuInuecKas).
3aKOHOMEPHOCTH CBOWCTB
BEIIECTB OT THIIOB
KPUCTAJTINYECKON PEIIETKU.

14. | TIpuaunbI H3omepusi, romosnorus, Kpurepun onenku §11,c.51
MHOT000pa3us AJUIOTPOIIHSL. TEOPETUUECKHUX Ne4-5
BEILIECTB 3amaun: BEIYUCICHNE MACCHI 3HAHWH.,yMEHUH pelaTh

MIPOAYKTA pacyeTHbIE 3aau.

peaknuy (KOJIU4YecTBa BEIECTRa,
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00BEMa) €CIH IS €0 MOMYYCHUS
JIaH PAacTBOP C OTIpeIeIeHHON
MacCOBOH JOJIEMN.

15.| Konrpoasnas Baxnelmme XUMHYIECKUE Kpurepun oneHkn
padora Ne2 no 3akoHbl, 113 u IICXD Ha ocHOBe MTUCBMEHHBIX
TEMaM YUEHHS O CTPOCHUH aTOMOB. KOHTPOJIBHBIX paloT.
«Bazkneiimue CtpoeHue BemecTna.
XHMHUYeCKHe
MOHATHSA U
3aKOHBI»,
«CTtpoenne
BellleCTBa»
Tema 3. Xumnueckue peakuuu (7 4acon
16. | Kimaccugpukarus OBP. O6patumeie u HmeTs mpencraBicHre 0 XUM-0i popme Kpurepuu oreHku §12,¢ 58 Ne
XUMHYECKHX HeoOpaTHUMbIe peakuu. DK30- U JBIDKCHUSI MaTEPHH. TEOPETHYECKNX 3HAHUH. 1-3,
peakiui SHIOTEPMHIECKUE PEAKIIHH. 3HaTh CYIIHOCTh XMM-H PEaKIuu, 3aKOH 51
[TpaBuio NpoTeKaHUs peakuii B | COXpaHEHUsS] MacChl M SHEPTUH, €TO
pacTBopax 3HAYCHHE.
17.| Kiaccudpukarus 3HaTh MPU3HAKYU KJIACCH(DUKAIINU XUM-X Kputepuu oreHku §12,c 58 Ne
XUMHYECKUX peakuui. TEOPETUYECKUX 3HAHUM. 4,
peaximit VMeTh KaccuuIUpoBaTh 8-10
NPEJUI0KEHHbIE XUM-€ PEaKLIUH HITH
CaMUM MPUBOMTH IPUMEPHI Ha pa3HbIE
THUIIBI peaKIUn
18. | Ckopocthb CKOpPOCTh XUMHYECKUX PEaKIUH. | YMeTh OOBACHATH MEXaHU3MBI PEaKINi Kpurepuu oreHku §13,TecTn
XUMHUYECKHX AXTHBHPOBaHHBII KOMIIIEKC. Ha IIpUMepe Opr-X ¥ HEOPTraH-X BEIIECTB. TEOPETHYECKNX 3HAHUH.
peakuui 3aKoH JEHCTBYIOIIHUX Macc. Ymers pemate 3aja4u Ha TEIIOBOU
19.| Cropocth XuMH4ecKasi KHHETHKA. s dexr. Kpurepuu onenkn §13,koncre
XUMHUYECKHX I'omorenHas u reTeporeHHas 3HATH NOHITHE CKOPOCTH JUIS TEOPEeTHYECKNX 3HAHUH. KT
peaxIui. cpena. DHeprust akTUBAIUH. TOMOT'€HHOH U TeTepOreHHOHN peaKIyi.
Kunernueckoe Kunernueckoe ypaBHeHHe 3HaTh (aKTOpHI, BIMUSIONINE HA CKOPOCTh
ypaBHEHHE peakuu peakuuu (IIpUPOAa pearupyoumx
peakuum. BEIIIECTB, KOHIIEHTPALIHUS, TUIOIIA b
COINPUKOCHOBEHUS, TeMIIepaTypa)
YMeTh 00BSICHATE JEHCTBUE KAXKIOTO
(axTopa, BIUSIOIIETO HA CKOPOCTh
peakuuK Ha MpUMepax.
20. | Karamms Karanus, kaTamusaTop, 3HATh NOHATHE CKOPOCTH IS Kpurepun oneHku §14,¢.70,Ne
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UHrUOUTOP TOMOTEHHOM U reTepOoreHHOM peakIui. TEOPETUYECKUX 3HAHUH. 4 Tecth
21. | Xumuyeckoe XuMHUYECKOe PaBHOBECHE. 3HaTh (akTOpHI, BIMAIOIINE HA CKOPOCTh | KpuTepHu OIEHKH §15,¢.73,Ne
paBHOBECHE U [punuun Jle Ilatense peaxmmu (IPHPOJIa pearupyromnx TEOPETUUECKUX 3HAHUH. 3,3ana4n
CIOCOOBI €10 BEHIECTB, KOHIEHTPALHs, IIOMA1b
CMEILEHHs CONPHUKOCHOBEHUS, TEMIIEpATypa)
YMeTh 0OBSICHATH JEUCTBUE KAXKIOTO
(axTOpa, BIUAIOIIETO HA CKOPOCTh
peaxIy Ha IpuMepax.
3HaTh (aKTOpHI, BIMSIONINE HA CKOPOCTh
peakuuu (KaTanauszaTop)
3HATh CYIIHOCTh M MEXaHU3M KaTaju3a,
IIpUMEHEHHE KaTaJu3aTopa ¥ HHTHOUTOpa
HA MPaKTHKE.
22.| Ypoxk-o6o0meHme Kpurepuu oreHku . Pabora B mapax.
0 TEME TEOPETUIECKHUX 3HAHUN.
«XUMHUUECKHE
peaKIum»
Tema 4. PacTBopsbl (7 4yacoB)
23.| Hucnepcubie JucnepcHble cucteMbl.PacTBOphl. | 3HATh MOHATHE «IUCIEPCHASI CUCTEMa Kpurepuu oreHku §16,c.78
CHCTEMBI I'pybGoaucniepcHble CHCTEMBI. YMeTb XapaKkTepHu30BaTh CBOMCTBA TEOPETUYECKUX 3HAHUU. Nel-3
Komnounnsie Pa3IMYHBIX BUAOB IUCIEPCHBIX CHCTEM,
PacTBOPHI. APO30ITH. YKa3bIBAaTh MPUUNHY KOATyJISIHH
KOJUIOM/IOB M 3HAYEHHUE TOTO SIBICHUSL.
24.| Crioco0Osl MouisipHast KOHLIEHTpaLus YMeTh penats 3aa4 Ha IpurotoBnenue | Kpurepun oueHkn §17
BBIPAKEHUS pacTBopa onpeaeneHHOW MOJIIPHOU TEOPETUUECKUX ,c. 81
KOHLEHTpaLuu KOHLEHTpaLUU 3HaHWH.,yMEHHUH pelaTh 3am.1,2
pacTBOpoB pacueTHbIE 33]a4H.
25. | Pemenue 3amay Ha
MPUTOTOBIIEHUE §17
acTBOPA
gnpeaeﬁeﬂﬂoﬁ ,C. 81
MOJIIPHOM 3an.3,4.
KOHIICHTPAITIH
26. | MMpakTuyeckas YMeTb TOTOBUTh PACTBOP ONPEIEICHHOMN Kpurepuu onenku [IpaxkTnueckas pabora. IToarotoBu
pa6orta Nel MOJISIPHOM KOHLEHTpaluu. Y METh NIPaKTUYECKUX YMEHUH. Pabora B mapax Tb OTYET
IpuroroBieHue MTOJIF30BATHCS JIAOOPATOPHBIM
pacTBopa ¢ 000pyI0BaHUEM.
3aIaHHOM
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MOJISIPHOI

KOHLEHTpauuen

27.| DnexTponuTHdecKa | DIEKTPOIUTHYECKASL YMeTb 00BICHATH,II0YEMY PACTBOPHI Kpurepuu oreHKu §19c 88,Ne
s AMCCOIHALIHS. aucconuanyst. CHIbHbBIE U BEIIECTB C NOHHOM 1 KOBaJICHTHOMN TEOPETHIECKNX 3HAHUH. 2-7
Bonopoansrit ci1a0ble SJIEKTPOIUTEL. TIOJIAPHOM CBA3bS IPOBOASAT
MOKa3aTeb. Bomnopoassriii nokasarens (pH). QIEKTPHYECKUHA TOK.

Vwmets onpenensate Ph cpezst ¢ moMouipo
BOJIOPOJIHOTO NOKAa3aTeNs

28.| Peakiun monHoro | Peakumu moHHOrO 0OMEHa YMmeTb 00bsCHATH ¢ o3unuid T/ Kputepun ouenku §20,c. 92

oOMeHa CYILIHOCTb XMMUYECKHUX PEaKIIUMH, TEOPETUYECKUX 3HAHUU. Ne2-5
IIPOTEKAIOIIKX B BOJHOM cpenie.

29. | T'unponus I'uaponu3 HeopraHUYECKHX 3HAaTh CYIIHOCTb THAPOJIU3A. Kpurepuu oreHku §21,c.97
OpraHUYECKUX U (comeit) 1 opraHMYECKUX YMeTb COCTaBIIATh YPABHEHMSI pEaKLUi TEOPETUYECKUX 3HAHUU. Ne6-7
HEOPTaHMYECKUX (c0XHBIX APUPOB, YIIIEBOJIOB, THIIPOJIN3A.

COCTMHCHUI OCIIKOB)
Tema «JIeKTPOXUMHUYECKHE peakiun»(5 4acoB)

30. | Xumrmaeckue laneBannyeckuit YMeTh 00BACHUT PUHIAT PAOOTHI Kpurepun ouenku §22.c
HCTOYHUKU TOKa 3JIEMEHT. DJEKTPObI. raJIbBAHUYECKOTO 3JIEMEHTA. TEOPETUYECKUX 3HAHUU. 102.Ne5-6

Anox.Karoa. AKKyMyasITOp.TOIUI
HBHBII 3JIEMEHT. DJIEKTPOXUMMHUSL.

31.| Psapn cranmapTHBIX Psin ctannapTHBIX SIEKTPOAHBIX 3HaTh, KaK YCTPOEH CTaHJApTHBII Kpurepun ouenku §23,c.107.
3MEKTPOIAHBIX noteHIManoB. CTaHJapTHEIE BOJIOPOJIHBIH 3JIEKTPOJ. YMETh TEOPETUIECKHUX 3HAHUH. Ne8-9
MTOTEHITNAJIOB ycnoBus. CTaHIapTHBIN HOJIB30BATHCS PAAOM CTAHAAPTHBIX

BOJIOPOJIHBIN 3JIEKTPOI. BOJIOPOJIHBIX TOTEHIIMAJIOB.

32.| Koppo3zus Koppo3susa. Xumunueckas 3HaTh OTVIMYMSA XUMUYYECKOH Koppo3uu oT | Kputepun ouenkn §24,
METAJIJIOB U €€ KOppO3Us, AIEKTPOXUMUYECKAs AJIEKTPOXUMHUYECKOI.3HATH CTIOCOOBI TEOPETUUECKUX 3HAHUM. c.112,Ne4-
NpeaynpexIeHue koppo3us. CriocoObI 3aIUTHI. 3alIUTHl MET.U3/I€JIUH OT KOPPO3HH. 5

33. | Dnekrponus DNEKTPOIN3 3HaTh, KaKUE MPOIIECCHI MPOUCXOIAT Ha Kputepun oneHku §25,c. 118

KaTOJIe U aHOJE IIPU JIEKTPOJIU3E TEOPETUYECKUX 3HAHUM. Ned 6.

pacIIaBoB U pacTBOPOB COJIEH. Ioxarorosu

YMETb COCTaBNIATh CYMMapHbIE YPAaBHEHUS TBCS K

peaxIuii AIeKTPoIn3a. KOHTp.pad
oTe

34.| Urorosas Kpurepuu onenku HTOoroBelil KOHTPOIIb
KOHTPOJIbHAS MUCbMEHHBIX 3HaHUIl [0 TeMe,
padora Ne3 3a | KOHTPOJIBHBIX pa0oT. WHIMBHyaIbHas paboTa
NnoJIyroaue mno
pasgeny
«Teopernyeckue
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| OCHOBBbI XUMHW)»

Tema 6. Metanibl. (12 yacoB)

35.| Obmas Mertamner. [lomosxeHne MeTauioB | YMETh 1aBaTh XapaKTEePUCTHKY Kpurepuu oreHKH WnnuBuayansHas, §26,c. 123
XapaKTepuCTHKa B [1C DnekTpoXxuMuvecKuit psij XAMHUYECKHX 3JIEMEHTOB — METAJUIOB (S-, TEOPETUIECKHX 3HaHWH. | QpoHTaNBHas, padoTa, Ne 6-
METaJUIOB HaTIpsOKCHUH METaIJIOB. p-,d- BIIEMEHTOB) TIO MOJIOKEHHUIO B pabota c ydeOHUKOM, 7,TecThI

NIEPUOJU-YECKON CUCTEME U CTPOCHHUIO CroBeCHBIN, HATISAHBIH,
aTOMOB. YaCTUYHO-TIOUCKOBBIH.
3HaTh CTPOEHHE, CBOHCTBA, CIOCOOBI

MOJTy4EeHUs ¥ IPUMEHEHHE MPOCTHIX IlepBUYHBII KOHTPOJIB
BEILIECTB METAJLIOB. 3HAHUU

VYMeTh I0Ka3bIBaTh XUMHUYECKHE CBOMCTBA

METaJUIOB, 3alIMCHIBATh YPABHEHUS

PEaKnuil B MOJICKYIISIPHOM U

OKHCJINTEIbHO-BOCCTAHOBUTEIHHOM BHJIE.

36.| O630p Mertannsl A-rpyni YMeTh XapakTepHu30BaTh XUMHUUECKHE Kpurepun ouenku §27,c. 131
METAJUTMIECKIX cBoiicTBa MetaiioB |A-IIA rpynmn u TEOPETHICCKHUX 3HAHUH. Ne4-5,9
JJIEMEHTOB A- QIIOMHHUS, COCTABIIATh COOTBETCTBYIOLINE
rpynin YpaBHEHUsI peaKIii

37.| OOumit 0630p YMeTh XapakTepr30BaTh XUMUIECKUE Kpurepun oreHku §28,c.134
METAITUYECKUX CBOICTBa MeTauIoB b- rpynm , TEOPETUYECKUX 3HAHUM. Ne3-
37eMeHTOB b-rpymnn COCTaBJISITh COOTBETCTBYIOILIME YPABHEHUS 4,TeCThI

peaxkuui

38.| Menp YMeTb COCTaBIATh YPABHEHMSI pEaKLUH, Kpurepuu oreHku §29,c.

XapaKTEepU3YIIINX CBOMCTBA MEIU TEOPETUUECKUX 3HAHUM. 137Ne4
39. | Hunk YMeTh COCTaBIATh YpaBHEHHS PEaKIUH, Kputepun oneHku §30, c.
XapaKTEepU3YIIINX CBOMCTBA LIMHKA TEOPETUUECKUX 3HAHUM. 140,No4

40. | TuraH 1 Xpom YMeTb COCTaBIIATh YPABHEHMS pEaKLUi, Kpurepuu oreHku §31,c
XapaKTepU3yKUIUX CBOMCTBA TUTaHA U TEOPETUYECKUX 3HAHUM. 145,Ne2.3
Xpoma

41.| Xenezo, HUKEIb, YMETh COCTaBNIATh YPABHEHUS PEAKIUA, Kpurepuu ouenku §32,c.149
IUIaTHHA XapaKTepU3YIOIUX CBOWCTBA JKee3a TEOPETUYECKUX 3HAHUN. Ne3-

4,TeCThI

42.| CnnaBbl METAIIOB Cnuassl.JIerupytomye 106aBKH. YMmeTs npejcka3aTh CBOWCTBA CIIIABa, Kpurepuu ouenku §33,c.154

Uepnsle MeTaisl.. L{BeTHbIE 3Hasl €ro COCTaB TEOPETUYECKUX 3HAHUN. Ne5-6
MeTauibl. Yyrys.Craus.

43. | Oxcuupl 1 Oxcuapl.I'upokcusl. 3HaThb BaXKHEHIIINE CTECIIEHH OKHUCIICHUS Kpurepuu ouenku §34,c.160
TUAPOKCUIBI M€Y, XKeJe3a, XpoMa B UX COEITMHEHMSIX TEOPETUUECKUX 3HAHUU. No5,835
METaJUIOB (oKcumax, THAPOKCHIAX, KHCIOTAaxX MPOYNTATH
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44,

IIpakTHyeckas
pa6ora Ne2
Pemenue
JKcnepuMeHTAIb
HBIX 32/124 N0
Teme «MeTalIb»

YMeTh pacro3HaBaTh KaTHOHBI COJIEH €
ITOMOIIBI0 KAYeCTBEHHBIX PEaKIIiL.

Kpurepuu onenku
MPaKTUYECKUX YMEHUH.

[TpakTnyeckas pabora.
PabGora B mapax

45. | Pemenne 3amau YMeTh pelaTh 3a1a4u Ha pacueThl 110 Kpurepun ouenku ITonrorosu
XMMHYECKUM ypaBHEHHUSAM, CBSI3aHHBIE C TEOPETUYECKUX 3HAHU. ThCS K
MaccoBOif Jjojel BBIXOJa MPOAYyKTa KOHTP.
peaxIu 0T TEOPETHUECKU BO3MOKHOTO pabote
[IoBTOPUTH, YTIYOHUTH 1 000OIIHUTE
MaTepHal 1o TeMaM «MeTallb»
[IoATOTOBUTHCS K KOHTPOJIBHOMN padboTe
46. | KonTpoJbHas BbIABUTE ypOBEHB NOIYYECHHBIX 3HAHUI Kpurepuu ouenku HToroselii KOHTPOJIb
padora Ned mo y4aluxcs 1Mo IpoiIeHHON TeMe NHCBMEHHBIX 3HAHUU IO TEME,
Teme «MeTalIb» KOHTPOJIbHBIX paloT. WHAWBUyaNbHas paboTa
Tema 7. «Hemeranabpy (10 yacos)
47.| O630p HEMeTa/UTOB | Hemeramnbl u ux ¢pusndeckne YMeTh JaBaTh XapaKTEPUCTHKY XUM. Kpurepun ouenku WnauBunyanbHas, §36,c.165
cBoiicTBa. CTpoeHHe aTOMOB 3JIEMEHTOB HEMETAJUIOB 110 TIOJIOKEHHIO B | TEOPETHYECKUX 3HaHWH. | (poHTanbHas, paboTa, Ne2
HEMETaJIOB. HNEePUOTUUECKON CICTEME U CTPOCHHUIO pabota c y4yeOHUKOM,
aToOMOB CII0BECHBIN, HATJISHBIN,
YaCTUYHO-ITOMCKOBBIH.
IlepBU4HBII KOHTPOJIbL
3HAHUH
48. | CgoticTBa u 3HaTh CBOHCTBA M MPUMEHEHHE Kputepun oneHku WunuBunyanbHas, §37,c.172
IIPUMEHEHUE BAXXHEHUIINX HEMETAIUIOB TEOpEeTHYECKNX 3HaHUH. | (poHTaNmbHas, paboTa, Ned,Tectst
BaKHEUTIIHX pabota c ydyeOHUKOM,
HEMETAJJIOB CnoBecHbI, HarJIsAHBIH,
YaCTUYHO-MIOUCKOBBIH.
IlepBuuHBI KOHTPOJIb
3HAHUH
49. | CgoticTBa 3HaTh CBOHCTBA M MPUMEHEHHE Kpurepun onenku WunuBuayanbHas, §37,c.172
MIPUMECHEHNE BOKHEHIIINX HEMETAIIOB TEOPETUIECKUX 3HAHUH. (dbpoHTanpHas, pabdboTa, Ne6
BaXHEHIIINX pabota c ydyeOHUKOM,
HEMETAJIJIOB CI10BECHBIN, HATJISTHBIN,

YaCTHYHO-TTOMCKOBBIMN.
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[lepBU4HBII KOHTPOJIb
3HaHUI

50. | O6mmas 3HaTh KITACCU(PHUKAINIO OKCHIIOB, UX Kpurepuu oreHKH WnnuBuayansHas, §38,c.179
XapaKTepuCTHKa COCTaB, CTPOCHNUE, CBOICTBA, IPIMEHEHHE. | TEOPETHUCCKNUX 3HAHUN. | (poHTanbHas, paboTa, Ne6
OKCHIIOB YMeTh COCTaBIATE POPMYITBI OKCHIIOB pabota c ydeOHUKOM,

HEMETAJIJIOB U XHM. DJIEMEHTOB — HEMeTaII0B [—IV CroBeCHBIN, HATTISAHBIH,
KHCJIOPOAOCOepKa TIEPHOJIOB NMEPUOTUIECKON CUCTEMBI, YaCTUYHO-TTOMCKOBBIH.
LIUX KUCIIOT OTpeAesATh B HUX THI CBSI3H, THII

KPUCTAJLINYECKON PEIIETKY, IPEICKa3aTh IlepBU4HBII KOHTPOIb

HCXOJIs U3 3TOT0 (PU3HICCKHe U 3HaHUN

XUMHUUYECKHUE CBOMCTBA OKCHJIOB.

51.| OkucanTensHble Knaccudpukauma HeopraHMyeckux | YMETb COCTABIIATh YPABHEHUS PEAKIIMIA, Kputepun otuenku WnauBuayanbHas, §39,c.183
CBOWCTBA a30THOU coeam HeHUn. Xmumumuyeckue XapaKTCPpU3YIOIHNX OKUCIUTCIIbHBIC TCOPCTUICCKUX 3HAHUM. CI)pOHTaJ‘IBHaH, pa60Ta, Neq
n cepHoﬁ KUCNoT CBOWCTBA OCHOBHbIX KN1accoB CBOICTBA a30THOH U CepHOP‘I KHCJIOT pa60Ta C y‘le6HI/IKOM,

XUMUYECKNX COeIMHEHUA. CroBecHbIi, HATTIATHBIH,
YaCTUIHO-TIOUCKOBBIH.
[lepBU4HBII KOHTPOJIb
3HAHUHU

52.| Cepnas kucnora u 3HaTh 00JIACTh MPUMEHCHHS KUCIIOT Kputepun onenku NnauBuayanbHas, JomomHut
a30THAs! KUCIIOTHI. TEOPETUYECKUX 3HAHUHU. | QpoHTaNBHAs, paboTa, eJbHas
Ux npumenenwue. pabora ¢ yueOHHKOM, TUTEpaTyp

Cli0BeCHBIN, HATJISIIHBIN, | a
YaCTUYHO-TIOMCKOBBIN.
[lepBU4HBII KOHTPOJIb
3HAHUU

53. | Boxopousie OKuCIUTENBHO — YMeTb cocTaBIATh (OPMYJIBI JIETYUUX Kpurepuu ouenku WnnuBuayansHas, §40,c.186
COEIMHEHUS BOCCTaHOBHTEJIbHBIE CBOIICTBA BOJIOPOJIHBIX COCTUHCHUN HEMETAJUIOB HA | TEOPETHUYCCKUX 3HAHUU. | (pOHTaNbHas1, paboTa, Ne3 3amaumn
HEMETAJJIOB HeMeTauioB ( Ha IpuMepe OCHOBE CTPOEHHSI UX aTOMOB U pabota ¢ y4yeOHUKOM,

BOJIOPO/1a, KHCIIOPOAA, CEPHI) 3JIEKTPOOTPULATENBHOCTH, ONIPEAETATh CnoBecHbI|, HarJIsIAHbIH,
THII CBSI3H, BUJ KPUCTAITUIECKOM YaCTHYHO-TTOMCKOBBIH.
pemETKY, OMUCHIBATh (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA, 3alUChIBATh [TepBUUHBII KOHTPOJIb
YpaBHEHHUS XUM. PEaKIUi. 3HaAHUHU

54. | T'eneTnueckas YMeTh 10Ka3bIBaTh B3aUMOCBS3b Kpurepun oneHkun WunuBuayanbHas, §41,c.189-
CBSI3b HEOPTraHMYECKUX M OPraHuIeCKUX TEOPETUYECKNX 3HaHWU. | (ppoHTanmbHAas, paboTa, B, tectsl,
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HEOPTaHUYECKUX U COEIMHEHHH, COCTABIIATh YPaBHEHHUS pabora ¢ y4eOHHKOM, naparpadg
OpTaHUYIECKHUX XAUMHYCCKHUX PEaKITHHA CrnoBecHBIH, HATTIAAHBIH, | 42
BEILECTB JaCTHIHO-TIONCKOBBIH.
[lepBU4HBII KOHTPOJIb
3HaHUI
55. | IlpakTuyeckasi YMeTh pacno3HaBaTh BELECTBA C Kpurepuu onenku ITpakTrdeckas padora. oTYyeT
padora Ne3. MIOMOIIBIO0 KaYECTBEHHBIX peakIuil Ha MIPAKTUYIECKUX YMEHHUI. Pabora B mapax
Pemenue aHUOHBI
JKCNEPUMEHTATbH
bIX 32124 [0 TeMe
«HemeTaLabDy
56. | KonTpoJbHas Kputepuu ouenku HToroselii KOHTPOJIb
pa6ora Ne 5 mo MUCHMEHHBIX 3HaHUU TI0 TEME,
Teme KOHTPOJIBHBIX paboT WHIUBHIyalbHas paboTa
«HemeTaiab»
Tema 8 Xumusi u :xku3Hb (5 yacoB)
57.| Xumus B Xumuyeckas YMeTh 00BSICHUTh HayYHBIE TIPHHIIATIBI Kpurepun ouenku WnauBunyanbHas, §43,c.198
MIPOMBIIJICHHOCTH. | IPOMBIIUICHHOCTh. X IMUYECKast IIPOM3BO/ICTBA HAa IPUMEpPE IIPON3BOJICTBA | TEOPETHUYECKUX 3HAHWH. | (poHTanbHas, paboTa, Ne6,7
[TpuHIUIBL TEXHOJIOTHSI. CepHON KUCIIOTHI. pabota c y4yeOHUKOM,
IIPOMBIIIIJIEHHOTO CII0BECHBIN, HATJISHBIN,
MIPOU3BOJICTBA JaCTUYHO-TIOUCKOBBIH.
IlepBU4HBII KOHTPOJIbL
3HAHUH
58. | Xumuko- UYepHas metainyprus.JloMeHHas 3HaTh, KaKHe MPUHIUIB XUMHYECKOTO Kpurepuu oreHku WnnuBunyansHas, §44,c.203
TEXHOJIOTHUECKHE neyb. ArsioMmepanus TIPOM3BOJICTBA HCIIOIB3YIOTCS TIPH TEOpeTHYECKNX 3HaHUH. | (poHTaNbHAas, paboTa, Ne8
TIPUHINTIBI TIOJTYYeHHUH YyTYHA. pabora ¢ y4eOHHKOM,
[IPOMBIIIJIEHHOT'O YmMmets coctaBiaTh Y XP, mporekaromux CroBeCHBIN, HATJISIAHBIH,
MOJy4YEeHUs IIPU NOJTY4YEHUH YyTyHa. YaCTUYHO-MIOUCKOBBIH.
metaioB.IIpousso
JICTBO YyTyHa. IlepBuuHBI KOHTPOJIb
3HAHUH
59. | TIpousBoacTBO KucnoponHslii KoHBEpTED. YmMerts cocraBiaTh Y XP, mporekaromux Kpurepun ouenku WnauBunyanbHas, §45,c.208
cTanu be3orxoHOE MPOU3BOJCTBO. IIpY NOJIY4EHHUHU CTaJIH. TEOPETUYECKUX 3HAHUH. ¢poHTaNBHAS, paboTa, Ned

pabora ¢ yueOHHKOM,
CI10BECHBIN, HATJISTHBIN,
YaCTHYHO-TIOMCKOBBIM.
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[lepBU4HBII KOHTPOJIb
3HaHUI

60.| Xumus B ObITY 3HaTh nmpaBmiia 6€30mMacHO PaboOTHI CO Kpurepuu oreHku WnnuBuayansHas, §46,c.213t
cpeIcTBaMH OBITOBON XUMUH TEOPETUIECKHX 3HaHWH. | QpoHTaNBHas, padoTa, €CTHI
pabota c ydeOHUKOM,
CroBeCHBIN, HATTISAHBIH,
YaCTUYHO-TIOUCKOBBIH.
IlepBU4HBII KOHTPOIb
3HAHUU
61. | Xumuyeckas OKonorn4yeckuit YMeTh 00BSICHATh IPUUUHEI XUMHUUYeckoro | .Kpurepuu oreHkn WHnuBunyansHas, §47,c.217
MIPOMBIIIICHHOCTh | MOHMTOpHHT.IIpenensHo 3arpsA3HEHUs BO3yXa, BOJOEMOB U OYB TEOpEeTHYECKUX 3HaHUH. | (poHTalbHas, paboTa, Ned
U OKpYy>Karomas JIOITyCTUMBIE KOHIICHTpaluu pabora ¢ y4eOHUKOM,
cpena C0BECHBIN, HATJISTHBIN,
JaCTHYHO-TIONCKOBBIH.
[lepBU4HBII KOHTPOJIb
3HAHUH
Tema 9 «IIpakTkym. O0001IeHHE»
62. Ilenouku npesBpaleHui. YMeTh pelaTh 3KCIEpUMEHTANIBHBIE Kputepun ouenku IIpaxTrueckas pabora.
IIP/P Ne4 I'enernyeckas CBsA3b MEXKAY 3a/1a4u: SKCIIEPUMEHTAIILHBIX Pa6ora B mapax
Pemenue KJIACCAaMU COEIUHECHUM. a) Ha ONpeZeIeHHE C TOMOIIBIO YMEHUI, KpUTEpUU
KCNEPUMEHTATbH XapaKTepHBIX PeaKIui OILIEHKH YMEHHH pelraTh
bIX 32124 MO 0) IpOBECTH peaKINy, MTOA-TBEPKAAIOIINE | SKCIEPUMEHTANbHBIC
HeOpPraHu4ecKoii Ka4eCTBEHHBII COCTaB HEOPTaHUIECKUX 3a7a4un
XHUMUH WJIN OPTaHNYECKHUX BEIIECTB;
B) HCITBITATh PACTBOPHI 3X COJICH
63.| IIP/P Ne 5 WHAWKATOPOM U OOBSACHHUTH HaOJIFOTaeMBIe
Pemenne SIBJICHMS,
IKCNEPUMEHTATbH T') OIYYHUTh aM(pOTEPHBIN THAPOKCHT U
bIX 32124 MO MIPOBECTH PEAKLIUH, TOJTBEPIKIAIOIINE €TO
OpraHu4ecKoi XUMHUYECKHE CBOICTBA,
XMMUH 1) TOJIYIHTh 3aJaHHOE OPTaHMYECKOe
64.| IIP/P Ne6 BEIIECTBO;
Pewienue
NMPaKTHYECKUX

PACYECTHLIX 3a1a4
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65.

IIP/P Ne7
Hony4yenue
codupanue u
pacno3sHaBaHue
razoB

66.

ITonroroBska k
KOHTPOJIBHON
pabore

67.

Hrorosas
KOHTPOJIbHASA
padora Ne6

Kpurepuu onenku
HMUCbMEHHBIX
KOHTPOJIbHBIX paboT

HToroselii KOHTPOJIb
3HAHUH 110 TEME,
UHAMBHyaNbHas paboTa

68.

AHanuz
KOHTPOJIbHOI
paboThI.
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