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[Iporpamma no npeamery «Xumusi» B 11 xmacce cocraBnena Ha ocHoBe PI'OC cpeanero (moaHOro) odmero
o0pa3oBaHusl Ha 6a30BOM ypOBHE.



HosicuuTenbHad 3aNMCKa
Hacrosmas nporpamma pa3pabotana Ha ocHOBe [IpuMepHBIX MporpaMM OCHOBHOTO OOILIEro
oOpa3zoBaHusl MO XUMHM (0a30BbI YpOBEHB), COOTBETCTBYIOIIMX (elepaTbHOMYy KOMIIOHEHTY
roCcyJIapCTBEHHOTO CTaHaapTa olmiero oopazoBanus (6a30BbIi ypoBeHb).Mcmonp30BaHa aBTOpCKast
porpamMma cpeaHero ooero o0pa3oBaHus o0 XMMUHU i 0a30Boro nzyueHust xumun B XI kiacce
no yueOHuky I'.E. Pynsutuca, ®@.I'. ®enpamana.
[Tporpamma paccunTana Ha 68 yacos .
W3ydyeHre XUMHHM B cTaplied IIKojie Ha 0a30BOM ypOBHE HANpaBlI€HO Ha JOCTHKEHHE
CHEAYIOUIUX LeJIeH:
e OCBOCHHE 3HAHUN O XMMHUYECKOM COCTABIAIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MHDA,
BOKHEHIINX XUMUYECKUX MOHATHH, 3aKOHAX U TEOPUSIX;
® OBJIa/IecHHe YMEHUSIMH NPUMEHATH MOJYUYEeHHBIE 3HAHUS sl OOBACHEHHS Pa3HOOOpa3HBIX
XUMHUUYECKUX SIBICHUH M CBOMCTB BELIECTB, OLIEHKU POJIM XMMHUHU B PAa3BUTHUU COBPEMEHHBIX
TEXHOJIOTUH U MOJyYEHUU HOBBIX MaTE€pHasIOB;
e pa3BUTHe TO3HABATEIbHBIX MHTEPECOB M HHTEIEKTYalIbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJILHOIO NPUOOPETEHUsT XUMHUYECKUX 3HAHMM C HCIOIBb30BaHUEM pPa3IUYHBIX
MCTOYHUKOB MH(POPMALIUH, B TOM YHCJI€ KOMITBIOTEPHBIX;
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e BoCNHTaHUEe YOSKICHHOCTU B TIOZUTUBHON POJIM XMUMHUH B )KU3HU COBPEMEHHOTO OOIIIECTBa,
HEOOXOJMMOCTH XHMHYECKH TPAMOTHOTO OTHOWICHHS K CBOEMY 3/I0POBBIO H K
OKpY>KalolleH cpele;

* mpUMeHeHHe MOJY4YeHHBIX 3HAHMIT U YMEeHMIi [ 0e3011aCHOrO MCIOIb30BAaHHS BELIECTB
U MaTepuanoB B OBITY, CEJIBCKOM XO3SIMCTBE M Ha NMPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX
3aJa4 B TIOBCEAHEBHOM XHM3HH, NMPENYNPEKIACHUS SIBICHUH, HAHOCSIIUX BpPEA 370POBBIO
4eJI0BeKa U OKPY)KaIoIIel cpere.

JlanHas mporpamma npeaycMaTpuBaeT (OpMHUPOBAHHE Y YUALTHXCS 0OLMICY4eOHBIX YMEHUIH
U HaBBIKOB, YHHBEPCAIBHBIX CIOCOOOB [ESTEIFHOCTH M KIIOYEBBIX KOMIeETeHIHH. B sTom
HaNpaBJICHUU 3ala4aMu JUIs yueOHOTo MpeMeTa «XUMHEs» B CTapIiei mKoje Ha 6a30BOM ypOBHE
SBISIFOTCSI: YMEHUE CAaMOCTOSITEIbHO W MOTHBHPOBAHHO OPTraHM30BBIBATh CBOIO MO3HABATEIbHYIO
NESATeNbHOCTh (OT TOCTAaHOBKM €M 10 TMOJNYYeHHUS M OLCHKH pe3yJbTaTa); OIpe/ieieHue
CYIIHOCTHBIX XapaKTEPUCTHK M3Y4aeMOro OOBEKTa; yMEHUE pa3BEpPHYTO OOOCHOBHIBATE CYXKICHHUS,
JaBaTh OMNpEIENICHHs, TNPUBOIUTH JOKA3aTENbCTBA; OICHWBAaHHE M KOPPEKTHPOBKA CBOETO
MIOBE/ICHUS B OKPY)KAIOIIEH CpeJie; BHIIOJHEHUE B MPAKTUYECKOH JIESTEIBHOCTH U B TIOBCEAHEBHON
KHU3HH  DKOJIOTHUECKMX  TpeOOBaHMIA; WCIOJNB30BAaHHE  MYJIBTHUMEAUWHBIX  PECYpCOB U
KOMITBIOTEPHBIX TEXHOJIOTHIA 17151 00padOoTKH,

nepeaayd, CUCTeMaTu3aluuu HH(opManuu, co3gaHue 0a3 JaHHBIX, MPE3CHTAlMM pe3yJbTaTOB
ITIO3HABATEJIBHON U IIPAKTUYECKON JEATEIBHOCTH.

B ocHOBy mnporpamMmbl NOJOXEH NPUHLUI pa3BUBaroliero obydeHus. IIporpamma
ONMpaeTCcsl Ha MaTepuali, H3y4deHHbIH B 8-9 Kiaccax, IMOATOMY HEKOTOpPbIE TEMbI Kypca
paccMaTpUBAIOTCS TIOBTOPHO, HO YK€ Ha 0oJiee BBICOKOM TEOPETUYECKOM ypoBHE. Takoi moaxon
MO3BOJISIET YIIyOJsITh M pa3BUBaTh NMOHSTHE O BELIECTBE M XMMHUYECKOM IPOIECCE, 3aKPEIISATh
IIPOMJCHHBI MaTepuall B aKTUBHOM NaMATH YYalMXCsl, @ TAK)KE COXPAHATH MPEEMCTBEHHOCTH B
nporecce 00y4eHusl.

Benymas posbp B pacKpeITUM cOAepXkaHMs Kypca XMMHHM 11 Kilacca HpUHAIIEKUT
ANIEKTPOHHON TEOPHH, IEPUOIUUYECKOMY 3aKOHY U CHCTEME XMMHUYECKHX AJIEMEHTOB Kak Haubosee
O0IIMM Hay4YHBIM OCHOBaM XUMMH.

B nanHoM Kkypce cucreMaTu3HpyroTcs, OOOOMIAIOTCA M YIIIyOJISIOTCS 3HaHMSI O paHee
M3Y4YECHHBIX TEOPUSAX U 3aKOHAX XUMUYECKOM HAyKH, XUMUYECKUX MTPOLIECCaX U IPOU3BOJCTBAX.

[TporpamMma obecrieunBaeT CO3HATEIBHOE YCBOECHUE YYALMMUCS BAKHEHIIMX XUMHYECKHX
3aKOHOB, TEOpUH U TOHATHH; (OpPMHUpPYET TMpPEACTaBIEHHE O POJIM XHUMHUH B Pa3BUTHU
pa3zHoO00pa3HBIX OTpacieil MPOU3BOACTBA; 3HAKOMUT C BEIIECTBAMHU, OKPYKAIOIIUMHU denoBeka. [lpu
9TOM OCHOBHOE BHHUMAaHHME YAENAETCS CYLUIHOCTH XMMHMUYECKHX pEakUMd W MeToJaM MX
OCYILIECTBJICHHS, a TAKXKE CIIOCO0aM 3alUThl OKPYKAIOIIEH Cpeibl.

IIporpaMmMa cocTaBiieHa C YyYE€TOM BEAYIIEHM pOJM XUMHUYECKOIO OSKCIIEPUMEHTA.
IIpenycmarpuBaroTcs BC€ BHJBI IIKOJBHOTO XMMHMUYECKOIO SKCIIEPUMEHTA — JIEMOHCTpALUH,
71abopaToOpHbIE OMBITHI U MpaKTUYecKue padoThl. Pabouas mporpaMmMa o XMMHUM peann3yercs uepes
dbopmHpoBaHHE y yyalIuxcs OOIIEey4yeOHBIX YMEHUW M HAaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB
NeSITeIbHOCTH M KIIIOYEBBIX KOMITETEHIMHM 3a CYET MCIOJB30BAaHUS TEXHOJOTHH KOJJIEKTHBHOIO
0o0y4eHHs, OIOPHBIX KOHCIEKTOB, IWIAKTHMYECKHMX MAaTepHajoB, M IMPUMEHEHHs TEXHOJIOTUU
rpaduyecKoro npeacTaBieHuss HHGOpMauu TMPH CTPYKTYPUPOBAHUU 3HAHUM.

B nemom kypc Mmo3BOJSIET pa3BUTh NPEACTABICHUS Y4YalIMXCS O IMO3HABAEMOCTU MHDPa,
€IMHCTBE KUBOM M HEXUBOM MNpuUpOAbl, CHOPMUPOBATH 3HAHHUA O BAKHEHWIIUX acMeKTax
COBPEMEHHOW €CTECTBEHHOHAyYHOW KapTHHBI MHpA, YMEHHs, BOCTPEOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U TIO3BOJISIOUIME OPHUEHTUPOBATHCA B OKPYXKAIOIIEM MHUpPE, BOCHUTATh 4YEIOBEKa,
OCO3HAIOILET0 ce0s YaCThIO MPUPOIBL.

Peanuzanus naHHOM mporpaMMel B Ipolecce OOY4eHHs IO03BOJIUT y4alllUMCsl YCBOUTb
KJIFOUEBbIE XMMHUYECKHE KOMIIETEHLIMH U MOHSATH POJIb XUMHHM CPEIU APYrUX HAayK O IPUPOJE,
3HAYEHUE €€ I YEIIOBEYECTBA.



[Iporpamma mnpennaraercs aias paboTbl MO HOBBIM y4yeOHuMKaM xumuu aBTopoB [.E.
Pymsutuca u @.I. denpamana, npomenmum skcneptusy PAH u PAO u Bomemgmum B
denepalbHBIN MepeueHb YIYeOHUKOB, PeKOMEHOBAaHHBIX MUHHUCTEPCTBOM 00pa3oBaHUS M HAYKH

P® k ucnonb3oBaHUIO B 00pa3oBaTEIbHON IMpollecce B 00IMIC00pa30BaTEIbHBIX YUPEKICHUIX HA
2019 — 2020 y4eOHbIii TO/I.



OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

1. OOmasi xapaKkTepuCTHKA Y4eOHOr0 MpeiMeTa, ero MecTo B CHCTeMe HayK.

[Tpeamer «XuMmus» BXOIUT B 00pa3oBaTenbHyt0 001acTh «EcTecTBO3HAHNE.

[[IkonbHBIA KypC XUMHUHU - OAUH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAy4HOI'O
obpazoBanus. OH BHOCHUT CYIIECTBEHHBIH BKJIAJ B pelHIeHHWE 3amad oOmiero oOpa3oBaHus,
oOecnieurBas (HOPMHUpPOBAHUE Yy YHAIUXCSI €CTECTBEHHO - HAYYHOH KapTHHBI MHpa, Pa3BUTHE HX
MHTEJUICKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH, MPUBUTUE [IEHHOCTHBIX OPUEHTALUH, TOJTOTOBKY
K JKU3HH B YCIIOBHUSIX COBPEMEHHOro obmiecTBa. PykoBoACTBYSCh OOLIMMHU LEISIMH M 3aJadyaMu
IIKOJIbl, U3y4YEHHE XUMHUHN BHOCUT CBOM BKJIAJ B OOOTalleHHE 3HAHUN YYaIlIUXCs, B UX YMCTBEHHOE
pa3BUTHE, B OJUTEXHUYECKYIO TIOJITOTOBKY K TPYy, BEIPAOOTKY KU3HEHHBIX MO3ULUNA. XUMUS HE
TOJIBKO MTO3HAET 3aKOHBI IPUPOJIBI U TEM CaMbIM, Hapsiy C IpYIrMMH HayKaMu, oObsicHsieT Mup. OHa
BOOPYKAeT YeJIOBEKa 3HAHUSMU [JIl €ro IMPOU3BOJACTBEHHOM JESITEIbHOCTH, II03BOJISIET B
IIPOMBIIIJIEHHBIX MaclITabax OCYIIECTBISATh XMMUUECKHUE MPOLIECCHl B LIENIAX MOJYyYEHUS HYKHBIX
BEILECTB U MaTepuayoB. be3 packpbIThs 3TOW BTOPOU, NEHCTBEHHOW CTOPOHBI XMMHUHU, HE MOTYT
OBITh MPABMIILHO BOCIIPUHATHI OCHOBBI COBPEMEHHOW HAayKH. YSICHEHHE POJIM XMMUHU KaK OTHOH W3
MIPOU3BOJIUTENBHBIX CHJI OOIIECTBA, KaK BaXXHOro (hakTopa HAy4yHO — TEXHMYECKOTO Iporpecca
BHOCHT 3HAUUTENIbHBIN BKJIa/ B SKOHOMHUYECKYIO U MOJIUTEXHUYECKYIO MMOATOTOBKY yUYaIIUXCS.

2. OcHOBHbIE 0CO0EHHOCTH padoyeil MPOrpaMmbl.

PabGouas mporpamma paccumtaHa Ha 68 ydeOHBIX 4YaCOB B COOTBETCTBHH C KaJCHAAPHBIM
0a3uCHBIM y4eOHBIM IJIaHOM, MpeaycMaTpuBaromuM 34 yueOHbix Hemenu B 2020/2021 yuebuom
rony mis 11 kiacca:

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

MTOBTOPEHHUE BCEX TEM, U3YUEHHBIX Ha CTapUIei CTyleHH.

% [IpuMeHeHNe JIeKIIHOHHO-CEMHHAPCKOIO0 METOJla M MOJYJIBHOIO OOYYEHHUS MO3BOJISIOT
YUUTEII0 HM3J0XKUTh Y4eOHBIM MaTepuaid U BBICBOOOJIUTH TEM caMbIM Bpems 1jsi Ooiee
3¢ (EKTUBHOTO MOBTOPEHUS BOIIPOCOB TEOPUU M PELISHU 337a4 Ha MOCIEAYIOIIHUX YpoKax
B Ipejenax OTBEIEHHOro y4yeOHOro BpeMeHH. Takas Qopma opraHu3aluu 3aHITUN
MO3BOJISIET YCWJIMTh TPAKTHUECKYI0 U TPHUKIAIHYI0 HaIpaBIE€HHOCTh MPENoaBaHUs,
aKTUBHEE MPHOOIIATh yyaluxcs K padoTe ¢ ydeOHUKOM U APYTUMU y4E€OHBIMU [TOCOOUSIMU,
obecreunB B pe3yibTare 00Jiee BBICOKHI YPOBEHb MOJTOTOBKH HIKOJIBHUKOB IO XUMUHU

K/

3. Lesan u 3a1aum yueOHOro Kypca.
N3yuenne xumMuu B cTapiiei 1Ikosie Ha 0a30BOM YPOBHE HANPABIIEHO HA JTIOCTHKEHUE CIIEIYIOMNX
Lenen:
OCBOEHHME 3HAHMH O XHMHYECKOW COCTABJISIOMIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpA,
BAKHEUIIINX XUMHUUECKUX MOHATUSX, 3aKOHAX U TEOPHUSX;
OBJIaJlecHHEe YMEHMSIMU TIPUMEHATHh IIOJyYeHHBIE 3HaHUS 71 OOBSICHEHHS Pa3HOOOPa3HBIX
XUMUYECKUX SIBIICGHUA WU CBOWMCTB BEUIECTB, OLIEHKU POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI ¥ TIOJy4Y€HUH HOBBIX MaT€pPHAJIOB;
pa3BUTHE TI03HABATEIBHBIX WHTEPECOB M HHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B MpoIecce
CaMOCTOATEIILHOTO  TMPHOOPETEHUS XUMHUYECKMX 3HAHUW C UCIHOJIb30BAHWEM  Pa3IMYHBIX
HMCTOYHUKOB WH(POPMAITUH, B TOM YHCJIE KOMITBIOTEPHBIX;
BOCIIMTAHME YOEXKICHHOCTH B TO3UTUBHOM PO XMMHH B JKH3HH COBPEMEHHOTO OOIIECTBa,
HE00XOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO H OKPYXKAIOIIEH cpele;
NpUMeHeHHe MOJYyYeHHbIX 3HAHMHA M yMeHMii 117 0€30MacHOrO HCIOJIb30BAHUS BELIECTB U
MaTepuajoB B OBITYy, CEIbCKOM XO3SiCTBE M Ha MPOM3BOJACTBE, PEUICHHs MPAKTUYECKUX 3a7ad B
MTOBCETHEBHON >KM3HU, NPEIYNPEKACHUS SBICHUW, HAHOCSIIMX BpeJ 3I0pPOBBIO YEIOBEKA M
OKpY>Karollen cpefie.



4. ba3oBble TpeOOBaHUS K IPENOJIABAHUIO YUeOHOI0 Kypca, K ()OpMHPOBAHUIO
OYYH.

Pabouas mporpammMa npeaycmaTpuBaeT GOpMUPOBAHUE Y YUAIIUXCS OOMICYIeOHBIX YMEHUI
U HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JEATEIBHOCTH M KIIOYEBBIX KOMIETEHIMHA. B sTomM
HaNpaBIICHUU npuopumemamu Jjig y9eOHOTO TpeaMeTa «XHUMHs» B CTAapIIeH IIKoJe Ha 0a30BOM
YPOBHE SABJISIIOTCS:
-yMEHUE CaMOCTOSITEIbHO W  MOTHUBHPOBAHHO OPraHU30BBIBAaTH CBOK  ITO3HABATEJIBHYIO
NEATETBbHOCTH (OT MOCTAHOBKH IIEJIH JI0 TIOJIYYCHHS M OLICHKH Pe3y/IbTaTa);
-HCIIOJIH30BAHKE YJIEMEHTOB IPUUYUHHO-CIICICTBEHHOTO B CTPYKTYPHO-(YHKIIMOHATILHOTO aHAJIH3a;
-OIpeICIICHUE CYITHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00BhEKTa;
-YMEHHUE Pa3BePHYTO 0OOCHOBBIBAThH CYXICHHUS, JaBaTh OMPEICICHHUS, TPUBOIUTH JI0KA3aTEeIhCTRA;
-OLICHUBAaHUE M KOPPEKTUPOBKA CBOETO IIOBEACHUA B OKpPY)KAIOUIEH Cpele, BBIIOJIHEHUE B
MPAKTUYECKON JIEATEIbHOCTH U B IIOBCEITHEBHOM JKU3HU IKOJIOTHYECKUX TPEOOBaHUM;
-HCIIOJIb30BAaHUE MYJIBTUMEIUNHHBIX PECYpCOB M KOMIIBIOTEPHBIX TEXHOJOTUH Iiig 00paboTKH,
nepenavyn, CHUCTeMaTH3aluyd WH(OpMAIWU, CO3MaHus 0a3 JaHHBIX, MPE3CHTAIMH PE3yJIbTaTOB
M03HABATEJIbHON M MPAKTUYECKOHN JEATEIbHOCTH.

5. MeTtoanuyeckne peKOMEHIAUMN U TEXHOJOTHYEeCKHe MOIAXO0AbI

B xonme mpemonaBaHWs XMMHUM B CTapuield IMIKOJE B LEISIX peajH3allMd JIMIHOCTHO-
OPUEHTHUPOBAHHOTO TOAXOAa B OOYyYEHHUH y4yallMXcid M[IKOJbI-MHTEpHATa HCIOJIb3YIOTCS
cliefylomue 0o0pa3oBaTeNbHBIE TEXHOJOTMHM: 3JI0pOBbEcOEperaronife, MOAYJIbHO-0JIOUHBIE,
nH(OPMALIMOHHO-KOMMYHHKAIIMOHHBIE, TECTOBbIE, YypOBHEBOW auddepeHnnanuy, rpynnoBon
NESTeTbHOCTH, OPTaHU3AIMH CAMOCTOSTEIbHONW paOOTHI, HCCIIEJOBATEIbCKHE.

Jis  ocTHXKEHUsl MOCTABICHHBIX OOpPa30BaTeNbHBIX, BOCIUTATEIbHBIX M Pa3BUBAIOILIMX
1enel MCHOJIb3YIOTCSI MeTOAbl 00YUYeHMsl: Cl08ecHble, HA2IAOHble, NPAKMu4ecKue, NOUCKO8ble,
ucciredosamenvckue, penpooyKmusHbvle.

A TaKXKe HCIONB3YIOTCS pa3indHble (OPMBI O0yYeHHUsl: JIEKIUsS, CEeMUHAp-TIPAKTUKYM,
NKT-npe3eHTanus, XAMUUECKUI TUKTAHT, Pa3IUUHbIe BUIbI CAMOCTOSTENbHBIX Pa0OT, TECT, 3a4eT.

B 6:104HO-MO1y/IBHOM TEXHOJOTUU MPUOPUTETHBIMU SABISIOTCS (POPMBI:

Ypok — nexkyus. B Teuenue IByX 4acoB U3JaraeTcs BeCh TEOPETUUECKUN MaTepHall TEMBI.
Ha ocHoBe ¢poHTanbHON Oecefpl C KJIAccoM, MPHUBJICUYCHHE YUYAITUXCS K OOBSICHEHUIO YUUTENb
BBISICHSIET, KaK YCBauMBAIOTCS BOMpOCHl Teopuu. [locTikeHuto Gosee 3PpPEeKTUBHOIO KOHEUHOTO
pe3yabTaTta CroCcOOCTBYIOT, 3JEMEHTHI MEPBHYHOTO KOHTPOJIS (HAampuUMep, OTBETHI Ha BOIPOCHI,
JMKTAHTBI, TeCThl M T.A.) Ha 3THX ke ypokax paccMaTpHBarOTCs Clydyad NMPUMEHEHHUS BOIPOCOB
TEOPUH K BBHIMOJIHEHUIO HECIOXHBIX 3amaHuil. OOpasipl PEUICHWH ITOKa3bIBACT YYHUTENbh WIH
HaunOoJiee MOATrOTOBICHHBIN YUHUTENIEM yUaliiics. Yualuecs Npu 3TOM KOHCIIEKTUPYIOT JIEKIHIO.

Ypox - npaxmuxym. OCHOBHas 3ala4ya YpOKOB IPAKTHUECKUX 3aHATHI 3aKIIOYaETCS B
3aKpeIUIeHUH M YIIIyOJeHUM TEOPeTHUeCKOro MarepHajia H3J0KEHHOTro Ha Jjekiuu. Ha ocHoBe
OIIpOca y4amuxcsi U MOBTOPEHHUSI BOIIPOCOB TEOPHH Ha HECKOJBKUX YPOKaxX YUYHTENb JTOOWBaeTCS
TOro, 4TOOBl BCE Yy4alllMecs YCBOWJIM OCHOBHBIE BOIPOCHI TEOPHUH HA YPOBHE MPOrpaMMHBIX
TpeboBaHuil. 31ech ke ocymecTBisercs auddepeHupoBanHas padoTa ¢ y4eTOM HHTepeca
KaX/J0TO YYEHHUKA, BBIPA0ATHIBAIOTCS YMEHUS M HABBIKM COCTABJICHHUS OCHOBHBIX THUIIOB
XUMAYECKUX YpPaBHEHHWA M PEUICHHWS THIIOBBIX XHMHUYEeCKHX 3amad. OOCyKHaroTcs HECKOIBKO
MaTeMaTHYECKUX BAPHAHTOB PEIICHHsI OMOPHBIX (KJIFOYEBBIX) 3aa4, UX 0(hOpMIICHHE.

Hcronb3yst IUIaKTHYeCKAd MaTepual M JAPYrHe MOCOOUs, TPOBOIUTCS CAMOCMOAMENbHAS
paboma obyuarowezo xapakmepa ¢ MOCIEAYIOIUM 00CYXKIEHUEM PE3YJIbTaTOB Ha 3TOM K€ YpPOKe,
BEJIETCSI UCIIPABJICHHUE OIINOOK.

Ypox — sauem. Ilpu mpoBeieHUH 3adeTa, BOINPOCHI TEOPUU K 3a4eTy M INPAKTHUECKUE
3a/laHusl M3BECTHBI y4YallleMycCsl 3apaHee HE MEHee, YeM 3a TPU HeAeNu [0 Hero. Yuamuecs
MOJy4YaloT WHIWBUAYaJbHBIE 3aJaHus MO TeMe. /[l TOdydeHus MOJIOKUTEIFHOW OICHKH,




yuameMycs HaJlo 3HaThb BOMNPOCHI TEOPHM (3amucaTh HYXHbIE (HOPMYIBI, MOHUMATh UX CMBICIH,
pacckaszath 0 COJCpPIKaHHU BOIIPOCA).

OCOOEHHOCTH OPTOINEAMYECKOT0 PEKUMa INKOJIbI-MHTEpHATa ISl OOJIBHBIX CKOJIHO30M
yUalmxcs yYUTHIBAIOTCS B BIOOpE MPpHEMOB 00y4eHHsl HA YpOKax: MPOBEJICHUE B TEUCHUE YpOKa
2-3 (GU3KYIBTMHUHYTOK, COOJIIOJICHHE pEeXHMa KOHTPOJIA HaJl OCAaHKOW yYeHHKa NpH padore 3a
Y4€OHBIM CTOJIOM.

B kauectBe MeToanueckoi M MHGOOPMAITIOHHOH MOAJIEPKKU HCIIONIB3YIOTCSI HHTEPAKTHBHBIC
HarJBIIHBIe TTocoOus, pecypchl MHTepHeTa, doHa mudpoBeix obpazoBaTenbHBIX pecypcoB (LIOP)
Llentpa noBbImIeHUS KBATH(UKATUN 1 HHOOPMAITIOHHO-METOAMYECKONW paboThl I. MarHUTOropcka
U IIKOJLHOM MEIUaTeKH.

CdopmupoBannbie y ydamuxcs 3YH u OYVYH B pesynbrare oOydenus xumuu B 10-11
KJIacCaxX TECHO CBA3aHbI CO CIEAYIOIIMMHU NPEIMETAMH

MaTeMaTHKA: CBSA3b MEXAY BEIMYMHAMU MAacChl M YHUCIOM MOJIEH BEILECTBA, MEXKIY
KOJINYECTBOM BEIIECTBA U TEIUIOBOM 3HEPrUEH, BBIICIUBILCICS UM MOTJIOTUBIICICS B PE3YyIbTATE
XMMHYECKOTO B3aUMOJICHCTBHS, BBIPAXKACTCS MPSAMOI MPOMOPIIMOHATIBHON 3aBUCUMOCTBIO Y = K*X,
OOpatHasi TPOMOPIUOHAIBHOCTE Y=K/X BbIpakaeT CBs3b MEXKIy Maccoil pacTBopa H €ro
KOHIIEHTpaluel npu paz0aBiIeHUU WK yIiapuBaHUU pacTBopa. Hanbomnee yacto Ha ypokax XUMHUH
MIPOU3BOIATCS PACUETHI C UCIIOJIb30BAaHUEM MOHATHH «IIPOIICHT», «IIPOMOPIIHS», «YPABHEHHE.

uHpopmatuka u UKT: naBbiku ucnonb3oBanus L[OPoB (BupTyanbHble TabopaTtopuw,
AJIEKTPOHHBIC YYCOHHKHU, SHIIMKIIONEINU, CIPABOYHUKM), paboThl B MHTEpHETe mpu CO3AaHUHU
Mpe3eHTalui 1 HanucaHus pedepaToB U HAYYHO-UCCIIE0BATEIBLCKUX PadoT.

Omosiorusi: 3HaHUE OWOJIOTMYECKOM PpOJM XHUMHUYECKHMX JJIEMEHTOB (MUKpO- H
MakpO3JIEMEHTOB) M HX COCAMHEHHUH B pA3IUYHBIX OHMOJOTHYECKHX  Ipolieccax (TeHeTHKa,
MeTaboJIU3M U T.J.).

¢u3uka: 3HaHUE OOIMX OOBEKTOB H3YYEHHS, TaKWX KaK BEIIECTBO, €ro CTPOCHHE U
CBOIMCTBAa Ha MHKPO- U MAaKpPOYPOBHSIX OpraHW3allud. 3HAHUA (PU3NUYECKHX 3aKOHOB COXPaHEHUS
(Macchl, 3apsiia, SHEPTUU) U TMPUHIUIA MHHHUMYMa MOTEHIIMAIBHON SHEPTUU UCHIOIB3YIOTCS IS
COCTABJICHHS MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUH peaKIuil, TEPMOXUMUYECKUX YPABHECHHI.



MECTO KYPCA XUMHUHU B YYEBHOM IIVIAHE

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

Pacnipenenenne BpeMeHHM 1O TeMaM IPOrpaMMBbl JaHO OPUEHTHPOBOYHO. YUHUTEIh MOXKET
M3MEHSATH €r0 B MpeJeiax roJ0oBoi CyMMbl yacoB. PacnpeneneHue 4acoB Mo TemMam 0a3upyercs Ha
ocHoBe aBTopckoi mporpammbl H.H. I"apei(ABTOpcKas mporpamma: Xumusi. Paboure mporpamMmel.
[Tpenmernas nunus yuebuukos I'. E. Pynsutuca, @. I'. @enpamana. 10 — 11 xmaccst / H. H. Tapa.
— 2-e u3., gorn. — M. : IIpocBenienue, 2016.).

Takum obpa3om, B 11 kmacce mporpamMma paccuuTaHa Ha 68 4acoB, 3 pacueTa - 2 yu4eOHbIX
yaca B HEJIENI0, U3 HUX: JUIsl MPOBEACHUSI KOHTPOJBHBIX - 5 4yacoB, MpakTU4eckux padot - 10 yacos,
1a00paTOPHBIX OIBITOB — 6.

Pabouas nporpamma opueHTHpOBaHA HA YYCOHUK:
Pyosumuc I'.E., @envoman @.I. Xumus. Ocnoevl oowen xumuu. 11 knace. Mocksa,
Ilpoceewienue, 2016 2.

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

B pesynbrare nzydeHus XumMun Ha 6a30BOM yPOBHE YUCHUK JTOJDKEH

3namv/nonumams:

- GaIICHeNue XUMUYeCKue NOHAMUA: BEIIECTBO, XUMUUYECKUHI 2JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpHasi MAacChl, HOH, AJUIOTPONHUS, U30TOIbl, XUMHUYECKAs CBSI3b,
3JIEKTPOOTPULATEIBHOCTh, BAJICHTHOCTh, CTENIEHb OKUCIEHHS, MOJIb, MOJIIPHAs Macca, MOJISPHbIN
00BbEM, BeIIeCTBa MOJEKYISIPHOTO W HEMOJICKYJISIPHOTO CTPOEHHUsS, PACTBOPBI, SJIEKTPOIUT U
HE3JICKTPOJIUT, JICKTPOJIUTHYECKAS] JUCCOLUUALMSA, OKUCIUTEIb U BOCCTAHOBUTEb, OKHCICHUE U
BOCCTaHOBJICHHE, TeIMIOBOH J(G(dEKT peakuuu, CKOPOCTh XHUMHUYECKON peakIuH, KaTalus,
XUMHUYECKOE PaBHOBECHE, YIVIEPOAHBIN CKelleT, QYHKIIMOHAIbHAS TPYIINa, U30MEpHs, TOMOJIOTHUS,

- OCHOGHblEe 3AKOHbl XUMUUW. COXPAHEHUS MAacCChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOINYECKUIN 3aKOH;

- OCHOGHblE mMeopuu XuMuu: XVMHUYECKOU CBSI3U, DJIEKTPOJIUTHYECKOW IUCCOLMALUU,
CTPOCHUS OPTaHUYECKUX COCTUHEHUN;

- 6aviCHell e 6euiecmea U Mamepuasipbl: OCHOBHBIE METAJUIbl U CIUIABbl; CEpPHAs, COJIAHAL,
a30THAs W YKCYCHasi KHUCJIOTHI; IIEJIOYM, aMMHaK, MUHEpaJIbHbIE YAOOpPEHUsS, METaH, JITHIICH,
arieTusieH, OEH30JI, JTaHOI, JKUPBI, MbUIA, TJIIOKO3a, caxapo3a, KpaxMman, KieTdaTka, Oenkw,
HWCKYCCTBEHHBIE U CHHTETHYECKHE BOJIOKHA, KAyYyKH, IJIACTMACCHI;

ymembv:

- Ha3bleamb W3YYCHHBIE BENIECTBA MO «TPUBUAJIBHOW» WIH  MEXKIYHApOIHOMN
HOMEHKJIATYpE;

- onpedenamp:. BAICHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKUX JJEMEHTOB, THII
XMMHYECKOM CBSI3M B COEAUHEHMSAX, 3apsA]l HMOHA, XapakTep Cpeasl B BOJHBIX pacTBOpPAX
HEOPraHWYECKUX COCIMHEHUW, OKHUCIUTEIbh W BOCCTAHOBUTEIb, MPUHAMNJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJIaCCaM OPraHUYECKUX COEAUHEHMUI;

- Xapakmepu3zoeamsp: >JIEMEHTHl MaJbIX MEPHOJIOB MO HUX IMOJOXKEHUIO B MEPUOIAYECKOM
cucreme J[.U. MenneneeBa; o0IIMe XMMHYECKHWE CBOWCTBA METAJUIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX W OPraHWYECKUX COCIWHEHUH; CTPOCHUE M XHUMHYECKHE CBOMCTBA
W3YYECHHBIX OPraHUYECKUX COCIMHEHUN;

- 00bACHAMb: 3aBUCHMOCTb CBOWCTB BEIIECTB OT HMX COCTaBa W CTPOCHMS; MPUPOLY
XUMHUYECKOH CBSI3M (MOHHOW, KOBAJECHTHOM, METANINYECKOM ), 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
PEeaKuy 1 MOJOKEHHUSI XUMHUYECKOTO PAaBHOBECHS OT Pa3IUYHbIX (PAKTOPOB:



- 6LINONHAMb XUMUYECKUI IKCIEPUMEHT 110 PaClIO3HABAHUIO BAKHEHIINX HEOPTraHMYECKHUX
U OPraHUYECKUX BEILECTB;

- np0o60Oumdb CaMOCTOSTEIBHBIA TOUCK XUMHUYECKOW HH(POPMALUU C HCIOIb30BaHUEM
Pa3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3/IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WHTepHeTa); UCIOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH Ul 00pa0OTKU M Mepeaayl XUMHYECKON
uHGOpMalLUU U €€ IPEeACTaBIECHUS B pa3IuuHbIX (hopMmax;

UCNO/Ib306AMb NPUOOPEMEeHHble 3HAHUA U YMEHUSA 6 NPAKMUYECKOU 0essmeIbHOCIU U
NOBCEOHEBHOUL HCUHU 0TI

- 00BSICHEHUS XMMHUYCCKUX SIBJICHUHN, IIPOUCXOASAIIUX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

- OHpeHeHeHI/ISI BO3MOXHOCTH HpOTeKaHI/IH XUMHUYCCKUX HpeBpaH.[eHI/If/'I B paSJII/I‘{HBIX
YCIIOBHUSAX M OIICHKH MX MOCJICICTBHIA,

- OKOJIOTHYECKH IPaMOTHOTO TTOBEJICHHUS B OKPYKAIOIICH Ccpelie;

- OLICHKH BIIUSTHHSI XUMUYECKOTO 3arps3HEHUS] OKPY)KAIOLICH Cpeibl Ha OpraHu3M YeJIOBeKa
U JpYTU€ )XUBBIC OPraHU3MBI;

- 0e30macHOro OOpaleHUss ¢ TOPIOYMMH M TOKCHYHBIMH BEIIESCTBAMH, Ja0OPAaTOPHBIM
o0opynoBaHUEM;

- IPUTOTOBIICHHS PACTBOPOB 3a/IaHHOW KOHIICHTPAIMH B OBITY M Ha TIPOU3BO/ICTBE;

- KPUTHUYECKOW OLIEHKH JOCTOBEPHOCTH XHUMHUYECKOW HH(GOpMAIMHU, MOCTYMAIOIMIEeH U3
pa3HbIX HCTOYHUKOB.



COIEPKAHUE TEM YYEBHOI'O KYPCA

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

AtoM. Xumuueckuii anement. M3oronsl. [IpocThie U CI0KHbBIE BEIIECTBA.

3aKOH COXpPAaHEHMsS MacChl BEILECTB, 3aKOH COXPAHEHHsS W IPEBpALICHUs SHEPrUU IpHU
XMMHYECKUX  pEaKLMsAX, 3aKOH IOCTOSIHCTBA coOcCTaBa. BemiectBa MOJEKYJISPHOIO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

ATomHBIE opOuTanu, S-, p-, d-, f-anekrpoHsl. OCOOEHHOCTH pa3MEIEHHs JICKTPOHOB IO
opOUTANIsIM B aTOMax MaJbIX U OONBIIMX MEPUOAOB. DHEPreTUYeCKre YPOBHU, MOAYpOBHU. CBs3b
MEPUOINYECKOT0O 3aKOHA U MEPUOJUYECKON CUCTEMbI XUMHUYECKUX 3JIEMEHTOB C TEOPUEH CTPOCHUS
atoMoB. KOpoTKui W AMUHHBIA BapuaHTbl TaOMUIBl XMMHYECKHX 3j1eMeHTOB. llojoxkeHue B
MEPUOJNYECKON CUCTEME XUMHUYECKUX DJJIEMEHTOB BOJOPOAA, JIAHTAHOMJOB, AKTUHOUIOB U
HCKYCCTBEHHO IOJIYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTP M BAJIEHTHBIE BO3MOXXHOCTM  aroMoB. llepuoanueckoe H3MeEHEHUE
BAJICHTHOCTHU U pa3MepPOB aTOMOB.

PacuerHble 3amaumM. BeunciaeHWe Macchl, 00beMa WM KOJMYECTBA BEHIECTBA TIO
M3BECTHON Macce, 00beMy HIIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMUBIIMX B PEAKLHUIO WU
MOJYYUBUINXCS B PE3YJIbTATE PEAKLIMH BEIECTB.

Tema 2. CTpoeHne BemecTBa (7 4acoB)

Xumuueckasi CBsi3b. Buibl 1 MexaHU3Mbl 00pa30BaHUs XUMUUYECKOW CBsi3u. loHHas CBS3b.
Karnonsl u anuonsl. KoBanmeHTHas HenossipHas CBsA3b. KoBajeHTHash TMOJISIpHAs CBS3b.
DnekTpooTpunaTeabHOCTh. CTENeHb OKUCIeHUs. MeTamudyeckas cCBs3b. BomopoaHas CBS3b.
[IpocTpaHcTBEHHOE CTPOCHUE MOJIEKYJI HEOPIraHMYECKUX U OPraHUYECKUX BEIIECTB.

Tumbl KpUCTANIMYECKUX PEIIETOK U CBOMCTBA BewecTB. [IpuunHbl MHOrooOpasus BEIeCTB:
M30MepHsl, FTOMOJIOT U, aJNIOTPOIHUSL, U30TOUS.

JeMmoHcTpanuu. Mojaenu WOHHBIX, AaTOMHBIX, MOJIEKYJISPHBIX U METAUIMYECKHUX
KpUCTAITUYECKHX pemeTok. Dddext Tunnans. Moaenu MoJaeKyll H30MEpOB, TOMOJIOTOB.

Pacuernble 3amgaum. Brrunmcnenue macchl (KOJIMYECTBa BeIIECTBA, 0o0beMa) MPOAYKTa
peaKkuuu, €Clu Il €ro MOJy4YeHUs JaH PacTBOpP C OMPEACICHHOM MAacCOBOM JIOJEH HCXOJHOIO
BEILIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Knaccudukanus XuMHUECKUX peaklnii B HEOPTaHUUYECKOM 1 OpraHN4eCKON XUMHUHU.

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTb OT Pa3JIMUHbIX (PaKTOpOB. 3aKOH JEUCTBYIOIIMX MAcCC.
Oueprus aktuBanuu. Katanus u karaauzatopsl. OOpaTUMOCTh peakiuii. XUMUYECKOe paBHOBECHE.
CwmemeHnne paBHOBeCHsi ToJ JAelcTBHEM pasznuyHbiX (aktopoB. [lpunnun Jlelllatense.
[Tpon3BOICTBO CepHOI KHCTOTHI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTHM PEAaKIMM OT KOHILIEHTpPAllMM U TEMIEpPaTyphl.
Pa3noxxeHre nepokcuaa BoJIopoa B MPUCYTCTBUU KaTannzaropa. OnpeaeneHue cpesibl pacTBopa ¢
IIOMOUIBIO0 YHUBEPCAIBHOIO MHAUKATOPA.

Jladoparopubie onbIThl. [IpoBefeHNE peakiuii MOHHOTO OOMEHa ISl XapaKTEPUCTHKU
CBOMCTB 3JIEKTPOJIMTOB.

I[IpakTuyeckas paGora. BnusHue pa3ianuHbIX (QaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxkuuu.

Pacyernble 3agaum. BrruucieHnme Mmaccbl (KOJWYECTBA BeEIIeCTBa, 00beMa) MPOAYKTa
peakiuu, €cilM W3BECTHA Macca MCXOJIHOTO BEIIECTBA, COAEPIKAIIETO OIPENEICHHYIO OO
MIPUMECEH.

Tema 4.PacTBOpsbI (7 4acoB)

Hucnepcusie cucteMbl. VMcrtunable pacTBOpbl. CrocoObl BBIPRXKEHUS KOHIIEHTPAIUH
pacTBOpPOB: MaccoBas J10JIsI pPacTBOPEHHOI'O BEIIECTBA, MOJIApHas KoHUeHTpauus. KomtounHble
pacTBOpHI. 30411, TEIH.
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OnexTponuTnyeckas nuccoruanus. CuibHbIe U caalble AIEKTPOIUTHL. Kuciomuo-ocHogHvle
gzaumooeticmeus 8 pacmeopax. Cpela BOIHBIX PAcCTBOPOB: KHCIas, HEHTpajbHas, MHIETOYHAs.
Honnoe npoussedenue 600vl. Bogopoansiii mokasareins (PH) pactsopa.

T'uoponus opeanuueckux u HeOp2aHUUecKux coeouHeHull.

IIpakTnyeckas padora. [IpurorosieHue pacTBopa ¢ 3alaHHON MOJISIPHOM KOHLIEHTpaluen

Tema 5.9j1eKTpOXUMHYECKHE PeaKIHH (5 4acoB)

XVMHYECKHE UCTOUYHUKH TOKA. PN cTaHIapTHBIX 3JEKTPOAHBIX MOTEHLIUAIOB. DJIEKTPOIN3
pPacTBOPOB U paciuiaBoB. [louamue o koppozuu memannos. Cnocobvl 3auumol om KOPpO3UU.

Tema 6. Metansl (12 yacoB)

[TonoxxeHne MeTayuIoB B MEPUOJUYECKONW CHCTEME XHMHUYECKUX dyeMeHToB. Oobmue
CBOWCTBAa METAJUIOB. DJEKTPOXUMHUYECKUN psAA  HampspkeHud MetaioB. OOmume  crnocoObl
MOJIyYEHUSI METaJIOB.

O0630p MeTayIoB IJaBHBIX MHOATpymHI (A-TrpyIil) NEPUOAMYECKON CHCTEMBl XUMHYECKHX
3JIEMEHTOB.

O630p MeramwioB rnaBHbIX noarpynn (b-rpymm) nepuoaudeckoi CUCTEMBbl XMMHUYECKUX
3IIEMEHTOB (MeJib, LIUHK, MUMAH, XPOM, JHCele30, HUKENb, NIAMUHA).

CnnaBbl METaIOB.

Oxcupl ¥ TMAPOKCHIBI METAJLIOB.

JNemoncrpanuu. O3HakoMiIeHHE C oO0paslaMd METaUIOB M WX  COEAWHEHH.
B3auMozeiicTBre MIENOYHBIX U LIEJI0YHO3EMENIbHBIX METAJUIOB ¢ BOJOW. B3aumoaelictBue menu c
KHCJIOPOJIOM U cepoit. DnekTponu3 pactBopa xyopuaa meau (I1). OnbiTel Mo KOppo3un METaIOB U
3allUTe OT Hee.

JlabopaTopuble onbIThl.B3aumoneiicTBue LMHKa W JKejle3a C pacTBOpPaMU KHUCIOT H
1ienao4yei. 3HaKOMCTBO ¢ 00pa3liaMy METaJUIOB U UX pyAaMu (paboTa ¢ KOJUIEKLIUAMU).

Pacyernble 3axaun.Pacuersl 10 XMMUYECKUM ypPaBHEHUSIM, CBA3aHHBIE C MaCCOBOM J0JIEHN
BBIXOZa IPOJIYKTa PEAKUN OT TEOPETUUECKH BO3ZMOKHOIO

IIpakTuyeckas padora. Pemenne skcnepuMeHTAIbHBIX 3a1a4 110 TeMe «MeTasn.

Tema 7. Hemerasanl (10 yacoB)

O0630p cBoiicTB HeMeTau10B. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUIUYHBIX
HeMeTaJs1oB. OKCHIbI HEMETAIIJIOB U KUCIOPOI0COAep Kaliue KUcaoThl. BogoponHbie coennHeHus
HEMETaJJIOB.

JMemoncTpanun.O6pa3ipl HEMETAJJIOB. OOpa3ibl  OKCHIOB  HEMETAIOB |
KHUCJIOPOACOAEpKaIIUX KHCIOoT. ['opeHue cepsl, pocdopa, xkene3za, MarHus B KUCIOPOJE.

JlabopaTopHble onbIThI. 3HAKOMCTBO C 00pa3llaMd HEMETAUIOB M HUX HPUPOIHBIMU
coeiMHEeHUsIMH (paboTa ¢ KoJIeKIusiMK ). Pacno3HaBanue XJ10puoB, cyib}aros, KapOOHATOB.

I'emeTnyeckas CBA3b HCOPraHNMYCCKUX U OPraHUYCCKUX BCIICCTB.

IIpakTnyeckas padora. Pemenne skcnepuMeHTANIbHBIX 3a1a4 o TeMe « Hemerayib.

Tema 8. Xumus u Ku3Hb. (54.)

XuMHUsT B TPOMBINUICHHOCTH. [IpWHIMIBI XMMHUYECKOTO MPOU3BOJACTBA. XHWMHKO-
TEXHOJIOTUYECKHUE MPUHIMIIBI MPOMBIIUIEHHOTO TMOJXy4eHUs MeTamioB. [Ipou3BojacTBO vyryHa.
[Ipou3BoacTBO CTANIH.

Xumus B ObITYy. XUMHUECKas POMBIIUIEHHOCTh M OKpYKatollas cpesa.

IIpakTukym 7 4). Pemienue sKclepUMEHTAJIBHBIX 33Jau MO HEOPraHUYECKOH XUMHH;

pelieHrne HKCIEpPUMEHTaJIbHBIX 3a7ad M0 OPraHu4YecKol XUMHH; pEeHIeHHE MPaKTHYECKUX
pacyeTHBIX 3a7ay4; MOoJIy4eHUe, COOMpaHue U PaCIO3HABaHUE Ia30B.
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TEMATHYECKOE INTAHUPOBAHHUE

No HanmenoBanwue pazzienoB u | YueOubie | KoHTposibHBIC IIpakTHueckas yacThb
pasnena TeM 9achl paboThI nabopaTopHbIE | MPAKTHYECKUE
U TeM OTIBITHI paboThI

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

2. CtpoeHue BeniecTBa 7 1 - -

3. XHWMHYECKUE PEAKITUU 7 - 2 -

4. PactBopsI 7 - 1 1

o. DNEKTPOXUMHUECKHE ) 1
peakuuu

6. Mertasibl 12 1 1 1

7. Hemerammnbl 10 1 2 -

8. XHUMUS U )KU3Hb 5) - - -

9. [TpakTukym,060011€eH1E 7 1 - 5
HToro: 68 6 6 8
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Kpurepun u HOpMBI OLICHKH 3HAHUM ¥ YMeHHUI 00y4aromuxcs

KonTpounb pe3ynbratoB 00yueHus SBISETCS OJHONW M3 BaKHEHIIMX KOMIIOHEHTOB Ipoliecca
o0y4eHus: XuMuu. B mporecce 00ydeHus: JOIKHBI OBITh YCTaHOBJICHBI YETKUE B3aUMOCBS3U MEXTY
HNOHATUSAMH, (GOpPMUPYEMBIMU Yy ydamuxca. VIMeHHO TakuM o00pa3oM Yy HHUX cO3Jaercs
onpezeieHHas cucreMa 3HaHui. Kaknaas HoBas TeMa paccMaTpUBaeTcs JIMLIb IOCIE TOro, Kak
YUUTENb MPOBEAET KOHTPOJIb OLIEHUBAHUS YPOBHS YCBOCHUS MOJIYYEHHBIX 3HAHUHN JUISI BOCTIPUSTHS
HOBOTO Marepuaia. BelnoiHeHne Kakux-1u0o YHpaKHEHUH MO HOBOM TeMe CIocoOCTBYeT Oolee
MOJTHOMY, OCO3HAHHOMY YCBOCHHIO MaTepHaja, CO3/1aeT YCIOBUA Al GOPMHUPOBAHUS Y yHalIUXCS
CUCTEMBI XUMUYECKUX MOHATHH, JOTMUECKU CBSA3aHHBIX JPYT C JPYTrOM.

KouTponp 3HaHMIl yyamuxcs IOJDKEH MPOBOAUTHCS YUHMTEIEM CHUCTeMaTH4ecKH. Buibl
KOHTPOJISI MOTYT OBITh NMPOMUCAHBI B TOJJOBOM TEMaTHYECKOM IUIAHMPOBAHUH, a TAK)KE B TUIAHE H
KOHCIEeKTe ypoka. OpHEHTUPOM JJIsi YUUTENS] XUMHUHU JIOJKHBI ObITh MMEIOLIMECs B IMporpammax
pyopuku «JlocTHKeHne MPEIMETHBIX, METANPEIMETHBIX U JIMYHOCTHBIX PE3yIbTaTOBY.

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

BBoanbIi AKTyann3anus OnopHBIX IIpeaBapuTENbLHBIN KOHTPOIb OCYIISCTBISIOT JUIS
KOHTPOJIb WM OCTATOYHBIX 3HAHUU 110 | JIMarHOCTUKHU
TeME HMCXOJIHOT'O YPOBHS 3HAHWIN M YMECHHI
IIKOJBEHUKOB, IO3TOMY IPUMEHSCTCS B HayaJie
Y4eOHOI0 I'oJia, Iepe] M3YISHHEM HOBOTO
pasjiena Uil TEMBI
Texymmit KoHTpoJib YCBOSHHUS IIpoBoauTCs yUHUTEIIEM Ha MPOTSHKCHUHM BCETO
KOHTPOJIb y4eOHOIro MaTepyaia B Xo4e | y4eOHOI0 3aHATHSA C LIENbIO0 OTCIECKUBAHUS
MI03HABATEIHLHOIO Mpollecca | KaueCcTBa YCBOCHUSI XMMHUYCCKIUX 3HAHUN U
YMEHHUM, pACCMOTPEHHLIX Ha YPOKE
Temarnuecknii | Mtorosas nposepka no teMe| 1IpoBoauTcs mocie n3y4eHus Kakoro-am0o
KOHTPOJIb y4eOHOro MaTepraia KPYIIHOTO pa3aeiia Kypca, Kak IpaBuiIo, B KOHIIS
YETBEPTH, ITOJYTOJIMS, TPUMECTpa, YIeOHOro roja
Htoroserit Bu KOHTpOJIISI YCBOSHHUS IIpoBoauTcs B popMe HTOrOBOM KOHTPOJILHOI
KOHTPOJIb y4eOHOro MaTepHasia 3a BECh| paOdOThI/KOHTPOILHOrO TecTa WM B popme ' IA
Kypc 00y4YeHUs i EI'D

1. Ilo dpopMe npoBeACHMUS.
* UnauBuyanbHBIN.
» OpoHTanbHbI (MAaCCOBBIH).
2. Ilo cocoOy opraHu3alivu.
* YCTHBIN.
* [TucEMEHHBIH.
e[IpaKkTHUECKHUH.

OunennBanue YCTHOTO OTBETA
I/IHI[HBHIIyaHbeIﬁ KOHTPOJIb PE3YIbTATOB MOXET IPOBOJUTHCA Ha YPOKE KaK B (I)OpMe

KpaTkoro ompoca ¢ Mecra (ppoHTanbHas KOHTpOJHWpylomas Oecena),

TaK WU B BHIC

00CTOSITe/IbHON NMPOBEPKH 3HAHMII M YMEHMil Y JOCKH. DTOT BUJ ompoca (MHAWBUAYaIbHBIN)
MO>HO MPOBOANTH Ha dTanax aKkTyaJn3alliy 3HAHUW, N3y4EHNs HOBOIO MaTepHala, 3aKpEIUICHUs U
COBEPIICHCTBOBAHUs 3HAHUU WM IIPOBEPKM YCBOCHHsI HOBOIO Marepuaya. Bompocel yuurens i
KpaTKOIo onpoca JO0JKHBI OBbITh JTAKOHUYHBI, COPMYJIMPOBAHBI B MOHATHBIX YUEHHKY TEPMUHAX U
TpeOOBaTh KpaTKOro OTBeTa. J[ng SKOHOMHUM BpPEMEHHM MOXKHO HCIOJNb30BaTh KapTOUKU C
BOIIPOCAMM, Ha KOTOPBIE YYEHUKHU TOTOBATCA OTBETUTH Y JOCKH.

Bo Bpems orBera ydamerocs Mg JOCTHXKEHHMS YCTOMYMBOIO BHMMAaHHUS Kilacca IOJIE3HO
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MPEAYCMOTPETh MOCJEAYIONIEE 3a OTBETOM PELEH3MPOBAHUE CO CTOPOHBI APYTHUX YYalllUXCH,
HCITpaBJICHHUE JIOMYIIEHHBIX OIMNOOK, IOTIOJHEHUE.

[Ipu npoBeneHuy onpoca A0MyCKaeTCs 33/1aBaTh y4allleMycsl HaBOJSIIKUE BOIIPOCHI AJisl TOTO,
YTOOBI TIOMOYb €My CHOPMYIMPOBATH CBOU MBICIH. MOTryT OBITh W JIOTIOJHUTEIBHBIE BOIPOCHI,
€CIIM OHU HEOOXOIMMBI JJIsl IPECTOSAIIETO H3YyISHHsI HOBOTO MaTepuaia. Bo Bpems yCTHOTO OTBeTa
y4alerocss y4uTellb MMEET BO3MOKHOCTh 3a7aTh JIOMOJHHUTEIBHBIA BOMNPOC JIUATHOCTUYECKOTO
XapaKkTepa, KOTOPBIM IIOMOKET BBIABUTH COCTOSIHUE 3HAHUM U YMEHUN OTBEYAIOILIETO.

[IpoBeneHre YCTHOTO WHIWBUIYaJBLHOTO KOHTPOJISI TPEOYET OT y4WTeIs COOPAaHHOCTH M
BHUMaHWUs, TaK Kak HE00X01uMo 32 5-10 MUHYT BBISIBUTH 3HAHUS yUYaIIUXCS B KJIacce.

Yyutens 00s13aH IPOKOMMEHTHPOBATh OTBET yUYEHUKA, YKa3aB Ha OITMOKH U OTMETUB
ylagHbie CTOPOHBIL. JIF000i1 OTBET MOMKEH OBITh 3aMEUEH yUUTENIeM U OOBEKTUBHO UM OIICHEH.
Heo0s13aTenpHO CTaBUTh OTMETKY 32 KaX /bl HEMOJHBIN O0TBET. EC/IM yueHUK HEOAHOKPATHO
JIOTIOJTHSIT OTBETHI IPYTHX OJTHOKJIIACCHUKOB, TO MOYKHO TIOCTaBUTH €My OOIIYI0O OTMETKY 32 YPOK.

OTMeTKAa «S»:

- JIaH MOJHBIA U NPABUJILHBIA OTBET HA OCHOBAHMHU W3YYECHHBIX TEOPHIA,

- Marepuall U3JI0KEH B ONPEIEICHHON JIOTUYECKOM MOCIEI0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOSITEIbHBIN

- BO3MOJKHA OJ/IHA HECYIIIECTBEHHAS OLINOKA.

OTMeTKa «4»:

- JIaH TMOJIHBIM U MPABUJIBHBIN OTBET HA OCHOBAHUU U3YUYEHHBIX TEOPUH,

- MaTepuall U3JI0KEH B OIPEACTICHHOM MOCIeI0BaTEIbHOCTH,

- OTBET CaMOCTOSTCIIbHBIN

- JOmyIIeHbl 2-3 HeCyIECTBEHHbIE OIIHMOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO
YUYUTENS, WIH 1aH HEMOJHBIA U HEYETKHUI OTBET.

OtMeTKa «3»:

- JIaH TIOJIHBIM OTBET, HO MPH 3TOM JIOMYIIIEHA CYIIECTBEHHAs ONINOKA WK OTBET
HETOJIHBIHN, IOCTPOEH HECBA3HO.

OTMeTKAa «2»:

- OTBET OOHAPYKMBAET HEMMOHUMAaHHUE OCHOBHOTO COJIEPKaHUsI yUeOHOTO

Marepuana,

- IOTYIIIEHBI CYIIECTBEHHBIE OIIHOKH, KOTOPBIE YUAITUNCSI HE MOKET UCIIPAaBUTh
MIPU HABOJIAIIIUX BOIPOCAX YUUTEIS.

Ormerka «1»:

- OTCYTCTBHE OTBETA.

@poHTaNbHAS KOHTpoOJMpYlomasi 0Oeceqa OOBIYHO JOCTATOYHO KpaTKOBPEMEHHA.
Bormpocsl, kak 1 Bo BCAKOW Apyrou Oecene, TpeOYIOT KpaTKOrO OTBETA, TOITOMY 3a OJIMH TaKOM
OTBET YUEHHKY CTaBUTh OLIEHKY Henb3sl. Hy)KHO 3apaHee HAMETUTh T€X YYEHUKOB, OTBET KOTOPBIX
BO BpeMs Oece/lbl XOTAT OIEHUTh, U 33a/1aBaTh MM IEJICHANPABICHHO 3allJTAHUPOBAHHBIE TSI OeCe bl
Bonpockl. OIHAKO HE CIeAYeT 3a7aBaTh MOAPSA BOIPOCH OAHOMY U TOMY K€ Y4eHUKY. PaboTarh
JOJDKEH Bech Kiacc. DpoHTanbHas Oecela MOXKET COYETaThCsl C YCTHBIM YYETOM 3HAHHWH, KOTJa
HECKOJIbKO yYaIlIUXCs TOTOBATCS K OTBETY y MOCKHU. CI0XHOCTh pabOThI 3aKIIIOYAETCSI B TOM, YTOOBI
HE yITyCKaTh U3 MOJISl 3pEHUS KJIacC, YIacTBYIOMUN B Oecesie, U yJaluxcsi, OTBEYAOIINX Y TOCKH.

3ader - 3TO METOJ YCTHOTO KOHTpOJSl, KOTJa yYE€HHUKaM MPEAOCTaBISETCS BO3MOKHOCTh
OoJyiee JUTMTENILHO W OOCTOSATENHHO OTBETHTh Ha Bompoc. OOBIYHO 3a4eT Ha3HA4aeTCs BO
BHEYPOUYHOE BpEMs; KJIaCC MIPHU 3TOM pa3JEeNsieTcsi Ha JIBE WM TPU T'PYMHIbI, KOTOPBIE MPUXOIAT Ha
3a4eT Mo odvepenu B pasHoe Bpems. O MpOBENECHUHW 3adeTa YYUTENIb COOOIIAeT 3apaHee, 4TOObI
y4dalyecs MOIJIM K HEMY MOATOTOBUTHCS. {151 MOATOTOBKY K 3a4€Ty YUUTEIh COCTABIISIET BOIPOCHI,
a Tak)Ke MPUMEPHBIE 3aJa4d, PEKOMEHIYET JIUTEpaTypy, NPEeABAPUTEIHHO MPOBEPUB, UMEETCS JIU
OHa B IIKOJbHON OnOIMoTeKke. CpoKM MpPOBEACHUS 3a4eTa JOJKHBI OBITh M3BECTHBI 3aMECTUTEIIO
JTUPEKTOpa IO Y4eOHO-BOCIUTATEIILHON paboTe, 4TOOBl MOYKHO OBLUIO PETYIMPOBATH HATPY3KY
yYaILUXCS.
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Krnaccuueckuil 3aueT mpeaycMaTpUBacT BBIABICHUE YpPOBHS 3HAaHUM, YMEHUH U HaBBIKOB
ydaluxcs Bo BpeMs Oecellbl yueHHKa ¢ yuuteneM. OH JaeT MOJIHOE U TOYHOE IIPEJCTaBICHUE 00
ypoBHE OOYYEHHOCTH KKIOr0 YYEHHKA, OJHAKO OTHUMAEeT MHOTO BPEMEHH, YTO BEIEeT K
HEeperpy’>kKeHHOCTHU KaK y4UTellsl, TaK U yUeHHKa.

OnenuBanne NUCbMEHHOH PadoThI
[TucbmenHble  pa®OTBl MOAPA3JENAIOT Ha TeKyliue (IIPOBEPOYHBIE) U HMTOTOBbIE
(KOHTpOJIBHBIE) PAOOTHI; IO BPEMEHHU OHU MOTYT 3aHHUMAaTh BECh YPOK HIIM €T0 4aCTh.
K MeromaM mnHMCbMEHHOH IPOBEPKH pE3yJIbTaTOB OOYYEHUS OTHOCSATCS IUCbMEHHas
KOHTpOJIbHAs pabora Ha 45 MuH, mpoBepouHble padoTsl Ha 10-15 MuH (Hanpumep, perieHue
pacueTHbIX 3a/ay), MUCbMEHHbIE JOMAIllHHE 3aJaHus, NMHUCbMEHHBIH y4YeT 3HaHUM OTIENIbHBIX
yyamuxcs no KapTouykaMm, XMMAYECKHEe TUKTAHThI, 33/1aHUs TECTOBOTO THIIA U T.II.
[ToaroroBka ydvammxcsi K KOHTPOJIBHOM paboTe walle BCEro OCYLIECTBISETCS Ha
obo0maromux ypokax. O mMpoBEICHUU KOHTPOJIBHON pa0bOThl yUalIMXCsl MPEAYIPEKIAOT 3apaHee,
4TOOBI OHU MOTJIU ITOATOTOBUTHCS.
ConepxaHne KOHTPOJBHOW pabOThI OXBAaTHIBACT BECh HaWOoJee BAXKHBIA MaTepHal
KOHTPOJIMPYEMOH TeMbl. B Takoi 00JblIoNH KOHTPOJIbHOM paboTe 3a1aHusl 10JKHBI ObITh €JUHBIMU
IUIL yYalIuXcsl BCEX YPOBHEW pa3BUTHSA. B KOHTPONBHYIO pPabOTy PEKOMEHIyeTCsl BKIJIIOYATh
pa3sHooOpa3Hble 3aAaHus: 0000IIAOLIMe BOIMPOCHl, KAYECTBEHHBIE U PACUCTHBIE XUMHUYECKHE
3aJau, IIeTIOYKM MPEBpalleHul, TecToBble, rpadudeckue 3amanus u T.4. Heobxomumo
UCIIOJIb30BaTh HaMOOJbLIEE YHUCIO BapUaHTOB. TeTpaiu Uil KOHTPOJIBHBIX pPAa0OT SBISIOTCS
JIOKYMEHTOM, KOTOPBIM MOKET OBITh NMPOBEPEH aAMMHUCTPALMEH ILIKOJIBI U MHCIEKTOPOM OTJelNa
0o0pa3zoBaHus, MOATOMY TETpaau JIi KOHTPOJbHBIX PAa0OOT JOJDKHBI XPAHUTHCS B XHUMHUYECKOM
KaOWHETe B TEUCHUHU YIeOHOTO roja.
YuuTento MHOIrJa JOBOJBHO TPYAHO OIPEINEIUTh CTENEHb CIOKHOCTH IOJ00OpaHHBIX
3aaHuil. MeTOUCTBl COBETYIOT BOCIOJIB30BATHCS ClenylolmuM npuemoMm. Heobxonumo camomy
BBINOJIHUTB 3TY pabOTy, a U3pacX0JOBaHHOE BpPeMs JJIsl YIEHUKOB 8-9-X KJIacCOB HAJl0 YBEIMYHUTH B
5 pa3, a Ans CcTaplIuX KJIAaccoB - B 3 paza. MOXHO B X0/i€ NPEIBAapUTEIbHON CaMOCTOSTENIbHOM
pabOThl MPEATOKUTh HECKOJAbKO THUIHMYHBIX 3aJ@aHUM M TNpOaHATU3UPOBATh CTEMEHb UX
BBITTOJTHEHHS.
[Ipu oneHMBaHMM OTBeTa Yydallerocs HEOOXOAMMO YYHMTHIBATh KaueCTBO BBIMOJIHEHHS
paboTs! 1o 3aganusiM. KoHTposibHas paboTa OLeHUBAETCs B LIEIOM.
Ormetka «5»:
*  JIaH NOJIHBIMA OTBET HAa OCHOBE M3YUYEHHBIX TEOPUI, BO3MOYXHA HECYILIIECTBEHHAsI OILINOKA.
Ormerka «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 OHOMN
CYIIECTBEHHOM OIMOKM U 2-3 HEeCYyIIeCTBEHHBIE.

OrMmerka «2»:

* pa0oTa BBIIOJHEHA MEHBIIIE YeM Ha TPETb,

*  HUMeeTcs HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

Ormetka «1»:

* paboTa He BBIMOJHEHA.

Bo3MokHa crenyromas cucTeMa OLIEHHMBaHUS KOHTPOJIBHOW paboThl MO MATHOATIBHOM
cUCTEeMeE:

IpU BBIMOJHEHUH yuyeHHKOM OT 96 10 100% paboThl cTaBUTH OLEHKY «5»; oT 76 10 95%
paboThl - «4»; oT 50 10 75% - «3»; o1 20 1o 50% - «2». [Ipu MONHOM OTCYTCTBUHU MPABHIBHBIX
OTBETOB WJIM BBITIOJHEHUH PabOThl MeHee ueM Ha 20% cTaBHUTCS OL[eHKa «1».

[Tpu oneHke BBINOJHEHUS NUCHBMEHHOW KOHTPOJBHOM pabOThl HEOOXOIUMO YUUTHIBATH
TpeGOBaHUs €MHOTO OphorpahuIecKoro peKuma.

Bce paboThl 00s3aTeNbHO JTOJDKHBI OBITH TPOBEPEHBI K CIEAYIOIIEMY YPOKY, TPH STOM
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YUUTENb JOJDKEH COOJIofaTh TOJNHYI0 OOBEKTHBHOCTh. (OOs3aTeNeH aHamu3 pe3ybTaToB
MMCBbMEHHON paboThl U paboTa HaJ TUMUYHBIMU omnOkamu. OObABIEHUE OLCHOK U aHalu3 padoT
TPEOYIOT OT YUUTENSI COOTBETCTBYIOIIETO MEIarOTHYECKOr0 TaKTa.

OrneHnBaHie TECTOBBIX padoT

TecThl, cOCTOAIME U3 MSATH BOIPOCOB MOXHO MCIOJIb30BATH IOCIE HU3YUYEHUS KaXKIOTO
Marepuaia (ypoka). Tect u3 10—15 BOIpocoB HCIOMB3YETCS IS IEPUOANUECKOT0 KOHTpOJIs. TecT
n3 20—30 BompocoB HEOOXOIUMO HCIIOIB30BATH JIJIsl UTOTOBOTO KOHTPOJIAL.

[Tpu oueHMBaHUM HCIIONB3YETCS CIEAYIOLIas IKajia: JJig TecTa M3 ISTH BOIPOCOB * HET
OIMOOK — OICHKA «5»; * OJIHA OITMOKA - OI[CHKA «4»; * JIBE OMIMOKH — OIIEHKA «3%; * TPH OIIHOKH
— OLIEHKA «2».

Ecmu orenka BeicTaBnsieTcst B (opme 3ader/He3ader, TO 3a4eT CTABUTCS MPH BHIMIOJTHEHUU
70% 3amanuil. Takas ¢dopMa OIEHKU HCIIONB3YETCS, €CIIM TECT COACPKHUT YINPAKHEHUS Ha
pacniozHaBanue. Eciiu TecT olieHHMBaeTcs 1Mo NATHOAUIBHOM CHCTEME, TO CTaHAApTHBIE KPUTEPUU
orieHOK TakoBbBL: 91-100% - orenka «5»; 81-90% - onenka «4»; 80-70% - onenka «3»; uuxke 70% -
OIICHKA 2.

Ouenka yMeHHUi peliaTh pacyeTHbIE 321241
OTMeTKa «5»:

. B JIOTMYECKOM PACCYXIACHUH U PEIIEHUH HET OUIHOOK,

OtmeTKka «4»:

. B JIOTMYECKOM PAaCCYKJIEHUH U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK,
. JIOITYIIIEHO He 00Jiee ABYX HECYIECTBEHHBIX OMIMOOK

Otmerka «3»:

. B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIMOOK.

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

. MMEIOTCS CYIIECTBEHHBIE OIIMOKHU B TIOTHYECKOM PACCYXICHUU U PEIICHUU.
OtrMeTka «1»:

. OTCYTCTBHE OTBETA HA 3aJIaHUE.

Onenka dKcrnepuMeHTATbHBIX YMeHHH (B Mpouecce BbINMOJHEHUS] MPAKTHYECKUX
padoT MO0 HHCTPYKINH)

[IpakTndeckne pabOTHI MO XWMHUH BBIOJNHSIOTCS B TETPAIIX JJIS MPAKTUYECKUX PadOoT.
[Tpu ouleHMBaHMU OTYETA MO BBHINOJIHEHUIO MPAKTHUECKONH paboThl 0c000€ BHUMaHUE yAemseTcs
Ka4eCTBY U IOJIHOTE CAMOCTOSATEBHBIX BHIBOJIOB YICHHUKA.

KonndecTBo npakTHUecKuX paboT OMpeeseHo B IporpaMMe.

B Teuenne yueOHOTO TO1a TETPAIH ISl MPAKTHYECKUX pabOT XPAaHUTCS B HIKOJIE.

OT1meTka «5»:

. OKCIEpUMEHT BBINOJIHEH TMOJHOCThIO. Clienanbl NpaBUIbHBIE HAOMIONEHUS H
BBIBO/IbI,

. 9KCIIEPUMEHT OCYIIECTBJIEH M0 IIJIaHy, C Y4E€TOM TEXHUKU 0€30MacHOCTU U
npaBuJI paboOTHI C BELIECTBAMH U pHOOpamMH,

. NpPOSIBJICHBl ~ OPraHU3allMOHHO-TPY/AOBbIE  yMEHHUs  (IOJEpKUBAETCA
qyucTOTa pabovero Mecra, MOPSJOK Ha CTOJE, SKOHOMHO HCIOIb3YIOTCS
PEaKTHUBBI).

. Jonymiensl He Ooyiee ABYX HECYHIECTBEHHBIX OIMIMOOK MpH O(HOpMIIEHUH
paboTHI.

OTmeTKa «4»:

e paboTa BBINOJHEHA, CHAETAHbl MPaBWIbHbIE HAOMIOACHUS U BBIBOJBL:
OKCIIEPUMEHT BBITIOJHEH HEMOJHO WM HaOIIOMal0TCS HECYIIECTBEHHBIC
OmMOKH B paboTe ¢ BEIIECTBAMU U MPUOOPAMHU.

OTmeTka «3»:
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* OTBET HEIOJHBINA, paboTa BBHIMOJHEHA MPABUJIBHO HE MEHEE, YeM
HAITOJIOBHHY, JIOIYIIEHA CYIIIECTBEHHAs! OIIUOKA (B XO/I€ IKCIIEPHUMEHTA, B
o0BsicHernd, B oopmiteHun padotel, mo Th mpu padote ¢ BemecTBaMu u
npuOOpaMu), KOTOPYIO YYAIIHICS MCIPABISIET MO TPEOOBAHHIO yUUTEJIS.
Jomyckaetcst opopmiieHre padoThI O€3 3aIiCH YPaBHEHUH PEaKIuil.

*  DKCIEPUMEHT MOJHOCTBIO BBIMOJHEH B COOTBETCTBUH C HHCTPYKIMSIMHU H
MpaBHJIaMH TEXHUKH 0€30MacHOCTH, HO paboTa He o(opMIICHA.

OtrMmeTka «2»:
* BrIinoiaHeHo MeHee NOJI0BUHBI pabOThI;
* JIOMyIIEHBI [BE WK 0oJiee CYIECTBEHHBIE OMUOKHN B XOJI€ IKCIIEPUMEHTA,
B 00BsicHeHUH, B oopmiieHnn padotsl, mo Th npu padoTe ¢ BemecTBaMu
U IpuOOpaMu), KOTOPbIE yJaluics HE MOXKET UCIIPABUTb.
Ormerka «1»:
* paboTa HE BBINOJIHEHA,
* TIOJTHOE OTCYTCTBHE DKCIIEPUMEHTAIBHBIX YMEHHIHA.

OtpaboTka TPAKTHYECKUX PAOOT HE MPEeIyCMATPUBACTCS TPU OTCYTCTBUU
ydalnierocs Ha IMpakTUYeCKOW paboTe, MpH BBINOJHEHUH yKa3aHHBIX pabOT Ha OTMETKU
«I»u «2».

B HCKIIIOUUTENBHBIX CIy4asxX MpH OTCYTCTBUU YYaIIETocs IO YBaXKUTEIbHBIM
MPUYUHAM YYHUTEIb MOXET TNPEJOCTaBUTh BO3MOXKHOCTH BBITIOJHHUTH IPAKTHYCCKYIO
paborty.

OueHka yMeHUIi pemiaTh IKCePUMEHTATbHbIE 321241

HpI/I OLICHKC 3TOro ymEeHus CJICAYCT YUUTBIBATH Ha6J'IIOI[eHI/I${ YUUTCIIA U MIPEAbABIIICMBIC

YYaIIUMCS PE3YJIbTAaThl BBITIOJTHEHUS OIBITOB.
OTMmerka «5»:
. [1nan pemeHus 3aa4 COCTaBJICH MPABUIIBHO,
. OCYIIIECTBJICH MOI00P XUMHUYECKUX PEaKTUBOB U 000pyI0BaHUS,
. AKCIIEPUMEHT BBIIMTOJIHEH TIOJTHOCTHIO,
*  JIaHO IOJIHOE OOBICHEHHE U ClIEeIaHbI BEIBOIEIL.
OTMmerka «4»:
e  [UIaH PEIIECHHUS COCTAaBJIEH NPABUIIBHO,
° OCYIIIECTBJICH MOI00P XUMHUYECKUX PEAKTUBOB U 000pyI0BaHUS,
®  OKCIEPUMEHT BBITIOJIHEH MOJIHOCTBIO,

° JIOTTYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMMUOOK (B OOBSICHEHUH U BBIBOJIAX ).

OtTMmerKa «3»:
° IJIaH PELIEHUS COCTABJICH IPAaBUIIBHO,
° OCYIIIECTBJICH MOI00pP XUMUYECKUX PEaKTUBOB M 000PYI0BaHUS,

L4 OKCHCPUMCHT BBIIIOJIHEH HC MCHEC, YCM HAIIOJIOBUHY, HONYIICHA CYHICCTBCHHAA

oIInOKa B 00OBICHEHNH U BBIBOIAX,
° 9KCIIEPUMEHT BBITOJIHEH ITOJTHOCTHIO, OTYET HE COCTABIICH

L4 AOIIYIICHBI HApPYHICHUA  TCXHUKH 6C3OHaCHOCTI/I, OKCIICPUMCHT  BBIITOJIHCH

MOJTHOCTHIO, C/IETIaHbl HECYIIIECTBEHHBIC OITMOKU B 00BSICHEHUH U BHIBOJIAX.
OTMerTKa «2»:

L4 AOIIYIICHBI OBC U OoJlee OIIMOKHU (B IJIaHC PCHICHUS, B H0n6ope XHUMHNUYCCKHX,

pEeaKTHUBOB U 000pYyIOBaHMsI, B OOBSICHEHUU U BBIBOAAX ).
e  JONYIIEHbI HApYIIEHUSI TEXHUKU O€3011aCHOCTH
Ormertka «1»:
e  3aJaya HE pelIeHa.
e HE NMPUCTYNUJI K paboTe
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TeMaTnyeckoe NIAHMPOBAHUE Y4eOHOT0 MATEPUAJIA IO XUMHHU

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

(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. BaxkHelle XUMHYECKHE MOHSTHS U 3aKOHBI (8 4acoB)

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

MOJIEKYJISIPHAsI MacChl, HOH, H30TOIIbI; JaCTHIHO-TIONCKOBBIH. KOHTp.pad.
[ToBTOpeHue YMETh ONpENeNATh 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 COXPAaHEHHS 1 Macchl BEIecTBa TEOpeTHYECKNX 3HaHUH. | (poHTaNbHAas, paboTa, 4
XUMUH npespamenus. Jledext Macchl pabora ¢ y4eOHHKOM,

CroBeCHBIN, HATJISIAHBIH,
YaCTHYHO-TIOUCKOBBIH.

4. | Ilepronnueckuii Crpyxkrypa I1.C. rnaBHble U 3HaTh OCHOBHBIE XHUMHUUYECKUE 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 HOPSIOK YaCTHYHO-TIOUCKOBBIH.

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

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

IlepBUYHBII KOHTPOIbL
3HaHUI

Pacnpenenenne 3HaTb OCHOBHBIE XHMHUYECKHE Kpurepuu oreHKu WnnuBunyansHas, §4,c.22 Ne
3JIEKTPOHOB B TOHATHS: TEPEXOIHBIC DIEMEHTHI. TEOPETUUECKUX 3HAHUU. (dpoHTanbHas, paboTa, 1-5
aToMax OOJBIINUX YMeTh onpeaensTh MaKCUMaJIbHOE YHCIIO0 paboTa ¢ y4yeOHUKOM,
MIepHOJI0B 3JIEKTPOHOB Ha ypOBHE (CJI0€) MO CroBecHBIN, HATJISAHBIH,
(dbopmyrie, XapaKTepU30BaTh MOPSIOK YaCTUYHO-TTOMCKOBBIM.
3aM0JIHEHUS DJIEKTPOHAMH MOAYPOBHEH B
aToOMax XUMHUYECKUX JJIEMEHTOB, [lepBUUHBII KOHTPOJB
3aIMCHIBATh WX AJIEKTPOHHBIC (POPMYITBI U 3HAHUH
rpaUIecKre CXEMBI.
YMeTh qaBaTh XapaKTEPUCTHKY
XUMHUYECKHUX 3JIEMEHTOB 10 MOJOKEHHIO B
MIEPUOTNICCKOM CUCTEME H CTPOCHHUIO
aToma.
ITonmoxxeHnue B JIaHTOHOMIEI, YMmeTb 10Ka3biBaTb ABONCTBEHHOE Kpurepun ouenku WnauBuayanbHas, §5c.25,
IICXD BOJ0OpPOJa, AKTI/IHOI/I}:[I)I.I/ICKyCTBeHHO nonoxeHue sogoposa B nepmo'qmqec}(oﬁ TCOPECTUICCKUX 3HAHUM. (I)pOHTaJ'ILHaSI, pa60Ta, N4
JIAHTAHOUJIOB, MIOJIyYE€HHBIE DJIEMEHTHI. CUCTEME, ONPeaenaTb MECTOMNONOKEHUE pabora ¢ yueOHUKOM,
AKTHHOMZOB NaHTaHOWAO0B M aKTUHOMAOB.
HCKYCCTBEHHO 3HaTb 3HauYeHMe NepPUOANYECKOro 3aKOHa
HOJTy4CHHBIX 1 NePUOANYECKOI CUCTEMDI
3JIEMEHTOB
Banentnocts u BaneHTHBIE BO3MOXKHOCTH. 3HaTh BaJICHTHBIC BO3MOXXHOCTH aTOMOB Kpurepun ouenku CIioBeCcHBIN, HATISIIHBIN, | §6
BaJICHTHEIC CBoOonHBIC OpOUTAIH, 3JIEMEHTOB 2 Majoro nepuoja, yMeTb TEOPETUUECKUX 3HAHUU. YaCTHYHO-TIOMCKOBBIM. C.31
BO3MOYHOCTH M3meHenus aToMHOro paauyca, OOBSICHATH IPUUUHY UX BBICIIEH Kputepun ouenku Neq-7
aTOMOB YHCIa YHEPTETUUECKUX YpoBHeH, | BameHtHOCTH (IV). YMEHUH pelieHus IlepBu4HBI KOHTPOJIb
[Tepuoandaeckoe YKCiIa BaJCHTHBIX JIEKTPOHOB B YMmeTh onpeieNiaTh BaJCHTHOCTh pacUETHBIX 3a7ad.
HU3MEHEHUE nepronax u rpymnmax [ICXD 3JIEMEHTOB TIPH 00pPa30BAHUU XUM. CBSI3U Kpurepun ouenku

BAJICHTHOCTH U

paarycoB aTOMOB.

10 JOHOPHO-AaKIEITOPHOMY U OOMEHHOMY
MEXaHHU3MY. YMeTh COCTaBIISATh
rpaduyeckue CXeMbl CTPOEHHSI BHEITHUX
JJIEKTPOHHBIX CIOEB aTOMOB,
MOKa3bIBAIOIINE BAJIEHTHBIE BO3MOXKHOCTH
HEKOTOPBIX aTOMOB XUM. JIEMEHTOB B
BO30Y’KIEHHOM U HEBO30YKIEHHOM

TEOPETUUECKUX 3HAHUM.
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| cocrostamy .

Tema 2. Ctpoenue BemecTBa (7 4acoB)

9. | OcHOBHBIE BHOBI KoBanenTHas cBsa3b, ¢& 3HAaTh OIpEeeNICHIE XUM. CBS3H, BUABI Kpurepun ouenku CrnoBecHBIN, HATTSAAHBINA, | §7,70 CTp.
XMMHUYECKOH CBS3M | PAa3HOBHAHOCTH U XHM. CBSI3U, MEXaHU3MBI HX 00Pa30BaHUsL. | TCOPETHUECKUX 3HAHUH. | 9aCTUYHO-TIOMCKOBBII. 33
Honnas n MEXaHM3M 00pa30BaHMs YMeTh OnpeaensTh BU XUM. CBSA3HU B
KOBAJICHTHAs CBA3b MIPOCTHIX M CIIOKHBIX BEUIECTBAX,

10. | CocraBnenue COCTaBJIATh CXEMbI 00pa30BaHys BellecTB | Kpurepnu oneHKH §7 c.33-34
IIEKTPOHHBIX C pa3IMYHBIMHM BHJAMHM CBS3U TEOPETHIECKNX 3HAHUH.

(hopMyIT BEIIECTB C YMeTh 00BIICHATh MEXaHU3M 00pa30BaHUS
KOBaJICHTHOU JIOHOPHO-aKLENTOPHOU, KOBAJICHTHOMI
CBS3BIO CBSI3H, OCOOCHHOCTH BOJOPOJHOM CBSI3H.

11.| Meramnuueckas DNEeKTPOOTPUIIATENILHOCTD Kputepun oruenku [lepBUUHBII KOHTPOJIb §8,c 37Ne3
cBs3b. BooponHast | Bomoposanas, metammnueckas TEOPETUYECKUX 3HaHUHN. | 3HAHUH TECTHI
CBS3b. CBA3b

12. | TlpoctpanctBennoe | ['uOpuan3anms aTOMHBIX 3HaTh OCHOBHBIE XapaKTEPUCTUKU XUM. Kpurepuu oreHku §9,c.43
CTpOEHHE MOJICKY T | opOuTanen CBSI3M (JUIMHY, SHEPTHUIO, HAIIPABIEHHOCTh, | TEOPETHYECKUX 3HAHHUH. Ne5, TecTsl

HaChIIIaEMOCTB).

YMeTh JOKa3bIBaTh 3aBUCHMOCTD 3THX
XapaKTEePUCTHK OT Pa3INIHbBIX (HaKTOPOB .
3HaTh pazauIHBIE POPMBI MOJIEKYI,
OIIpEeZIEIICHNE BEIIECTB IIOCTOSTHHOTO 1
MEPEMEHHOTO COCTaBa, Pa3JINYHbIC BUIBI
KPUCTAJUIMYECKUX PEIIETOK.

13.| Crpoenue BemecTBa MOJIEKYIJIIPHOTO U 3HaTh pa3auyHbIe POPMBI MOJIEKY, Kpurepuu oreHku §9,c. 48
KpPHUCTAJJIOB. HEMOJIEKYJISIPHOTO CTPOEHHSL. . OTIpeJIeNIeHNE BEIIEeCTB IIOCTOSHHOTO TEOPETUIECKUX 3HAHUH. Ne5
Kpucrammuueckne Kpucrammmueckue u amophHbie MEPEMEHHOTO COCTaBa, Pa3JINYHbIC BUIBI
pEIeTKH. BEIIECTBA. KPHUCTAIIIMYECKUX PEHIETOK.

THuMbI KPUCTATUTNIECKHUX PEIIECTOK
(aToMHas1, MOJICKYJIIpHAs, HOHHAS
1 MeTaJuInuecKas).
3aKOHOMEPHOCTh CBOMCTB
BEIIECTB OT THIIOB
KPUCTAJNINYECKOM PEIIETKH.

14. | TlpuunHb H3omepusi, romosorus, Kpurepuu ouenku §11,c.51
MHOT000pa3us AJUIOTPOIIHSL. TEOPETUUECKHUX Ne4-5
BEIIIECTB 3amayn: BEIYMCIIEHHE MACCHI 3HaHUM.,yMEHUH peliaThb

MIPOAYKTA pacyeTHbIE 3aau.

peaknuy (KOJIU9IecTBa BEUIECTBA,
00BeMa) eciu IS eT0 MOyUICHHUS
JIaH PAacTBOP C OTpeIeIeHHON
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MacCOBOM J0JIEH.

15.| Konrpoasnas Baxmneiine XxumMuaeckue Kpurepuu onenku
padora Ne2 no 3akoHbl, 113 u IICXD Ha ocHOBe MTICBMEHHBIX
TeMaM YUEHHS O CTPOCHUH aTOMOB. KOHTPOJIBHBIX PadoT.

«Bazkneiimue CtpoeHue BemecTna.
XHMHYecKHe
MNOHATHSA U
3aKOHBD»,
«CTtpoenne
BellecTBa»
Tema 3. Xumuueckue peakuuu (7 4acoB)

16. | Knaccudukanus OBP. O6parumsie u VmeTs npecTaBiIeHue 0 XUM-oi popme Kpurepun onenku §12,c 58 Ne
XUMHUYECKHX HeoOpaTHUMBbIE peakIuu. JK30- U JBIDKEHUS] MAaTepUHL. TEOPETUYECKUX 3HAHUH. 1-3,
peakiui SHJIOTEPMHIECKUE PEAKIIHH. 3HaTh CYIIHOCTh XMM-H PEaKIuu, 3aKOH 51

[TpaBuio NpoTeKaHUs peaknuii B | COXpaHEHUS] MacChl M SHEPTUH, €TO
pacTBopax 3HAYCHHE.

17.| Kiaccudpukarus 3HaTh MPU3HAKHU KIACCU(PHUKAIINN XUM-X Kpurepuu oreHkn §12,c 58 Ne
XUMHYECKHX peakumii. TEOPETUICCKHUX 3HAHUH. 4,
peakuui YMeTh KIaccupUIpOBaTh 8-10

MIPEUI0KEHHBIE XUM-€ PeaKIuH WIH
CaMMM IPUBOJIUTH IPUMEpPHI Ha Pa3HbIE
THUIIBI peaKIUi

18.| Ckopoctb CKOpOCTh XUMHUYECKUX pEaKIUi. | YMeTh OOBSCHATH MEXaHU3MbI PEAKITHIA Kputepun onenku §13,recTh
XUMHUUYECKHX AKTHUBUPOBaHHBIH KOMIIJIEKC. Ha IIpUMepe Opr-X U HEOPraH-X BEIIECTB. TEOPETUIECKHUX 3HAHUH.
peaxmi 3aKoH IeHCTBYIOMINX Macc. YMeTh pemiaTh 3aa4d Ha TETJIOBOH

19.| Ckopoctb Xumudeckast KHHETHKA. s dexr. Kputepuu oneHku §13,koHcmIe
XUMHUUYECKHX I'omoreHnHas u reTeporeHHas 3HATH NOHITHE CKOPOCTH YIS TEOPETHYECKUX 3HAHUH. KT
peakuui. cpena. DHeprusi akTUBaLlUU. TOMOI€HHOH U IeTepOreHHOHN peaKIyi.

Kunernueckoe Kunernueckoe ypaBHeHHe 3HaTh (aKTOpHI, BIMUSIOMINE HA CKOPOCTh
ypaBHEHHE peakuu peaknuu (IpUPOAa pearupyromumx
peaxnum. BEIIECTB, KOHIIEHTpANus, IUIOIaIb
COIIPUKOCHOBEHMSI, TEMITEPATypa)
YMeTh 00BSICHATH JEHCTBUE KAXKIOTO
(akTopa, BIUAIONIETO HAa CKOPOCTH
peaxIyu Ha IpuMepax.
20. | Karanus Karanus, karanuzarop, 3HaTh MOHATHE CKOPOCTH ISt Kpurepun onenku §14,¢.70,Ne
HHTHOHUTOP TOMOI'€HHOH U F€TEpOreHHOM peakiuil. TEOPETUYECKUX 3HAHUH. 4 TecTsl
21.| Xumuueckoe XUMHUYECKOE PaBHOBECHE. 3HaTh (aKTOPEI, BIHUSIONINE HA CKOPOCTh Kpurepun oneHku §15,¢.73,Ne
[Ipunuun Jle llarense peaximH (IPUPOJIa pearupyroInux TEOPETUYECKUX 3HAHMM. 3,3a1a49m

PaBHOBECHUC U
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CIIOCOOBI €ro
CMEIIECHAS

BEIIIECTB, KOHIIEHTPALUs, IUIONIa b
CONPUKOCHOBEHUS, TEMIIEpATypa)

YMeTh 00BSICHATH JEUCTBUE KAXKIOTO
(haxTOpa, BIUAIOIIETO HA CKOPOCTh
pEaKIUK Ha MPUMEpPaAX.

3HaTh (aKTOPHI, BIUAIOLINE HAa CKOPOCTh
peaximn (KaTaan3aTop)

3HaTh CYIIHOCTh U MEXaHHM3M KaTajn3a,
MIPUMEHEHHE KaTalnu3aTopa 1 HHIHOUTOpa
Ha MPaKTHKeE.

22.| Ypok-0600mieHme Kputepuu orieHKu . Pabora B mapax.
10 TEME TEOPETUYECKUX 3HAHUU.
«XHUMHYECKHE
peaKum»

Tema 4. PactBopsl (7 4acoB)

23.| HducrnepcHble JucnepcHbie cuctembl.PacTBOpbl. | 3HATh MOHATUE «IUCIEPCHAS CUCTEMa) Kpurepun ouenku §16,c.78

CHUCTEMBI I'pybomucriepcHBIC CHCTEMBI. YMeTh XapakTepHu30BaTh CBONCTBA TEOPETUUECKUX 3HAHUU. Nel-3
Komnonnneie Pa3IMYHBIX BUAOB IUCHEPCHBIX CUCTEM,
PacTBOPHI. APO30JIH. yKa3bIBaTh MPUUUHY KOAryJISIUU
KOJIJIOWZOB ¥ 3HAYEHHE 3TOTO SBICHUS.

24.| CriocoOsl MouisipHast KOHLIEHTpaLus YMeTh penats 3a1a4 Ha Ipurotosnenue | Kpurepun oueHkn §17
BBIPAKEHUS pacTBopa oInpeesIeHHON MOJIIPHOIT TEOPETUIECKHUX ,c. 81
KOHLEHTpaluu KOHILICHTpalluu 3HAHWUH.,yMEHUH pellaTh 3an.1,2
pacTBOpOB pacueTHbIe 3aa4u.

25. | Pemenue 3ana4 Ha
IIPUTOTOBJICHHE §17

acTBOPA °

gnpeueﬁeﬂﬂoﬁ ,C. 81
MOJISIpHOM 3an.3,4.
KOHIIEHTpalUH

26. | MpakTyeckas YMeTb roTOBUTH pacTBOp ompeneneHHoll | Kpurtepuu onenku [MpakTnyeckas pabora. Ioxarorosu
padora Nel MOJIIPHOM KOHIIEHTpaluu. Y METh MIPAKTUYECKUX YMEHHH. Pabora B mapax Tb OTYET
IIpuroroBieHue MTOJIF30BATHCS JIAOOPATOPHBIM
pacTBopa ¢ 000pyI0BaHUEM.
3alaHHOM
MOJISIPHO#
KOHIEeHTpauuei

27.| DnexTpoJuTHYeCKa | DIIEKTPOJIUTHYECKas YMeTh 00BSICHATH,II0YEMY PACTBOPEI Kpurepun ouenku §19c 88,Ne
sI IUCCOIMAIIHA. mucconranusa. CHIbHBIE U BEIIECTB C HOHHON W KOBAJICHTHOM TEOPETUUECKUX 3HAHUM. 2-7
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Bonoponnsrit
IOKa3aTeb.

ciadble 3JIEKTPOJINTHI.
Bomnopoassriii nokasarens (pH).

MOJISIPHOM CBSA3bS MPOBOJAT
3JEKTPUYECKUH TOK.

Vwmets onpenensats Ph cpezst ¢ moMomuipo
BOJIOPOZHOTO IOKA3aTelsl

28. | Peakuun noHHOTO Peakuun moHHOrO 0OMeHa VYMeTh 00BACHATH ¢ mmo3unuii TO/] Kpurepuu oreHKu §20,c. 92
obMeHa CYLIHOCTb XMMHUYECKHUX PEaKLIU, TEOPETUUECKUX 3HAHUH. Ne2-5
NIPOTEKAIOIIKX B BOJHOU cpene.
29.| T'moponmus luaponn3 HeopraHUYECKIX 3HAaTh CYIIHOCTh THAPOIU3A. Kpurepuu oreHKu §21,c.97
OpTaHUYECKHX U (comeit) 1 OpraHIMYECKUX YMETh COCTaBIATh YPAaBHEHUS PEaKIIHiA TEOPETHICCKHUX 3HAHUH. Ne6-7
HEOPraHUYECKUX (cOXHBIX APUPOB, YIIIEBOJIOB, THIIPOJIN3A.
COCAMHEHUI 0EJKOB)
Tema «eKTpOXUMHUYECKHE peakiun»(5 4acoB)
30. | Xumuueckue lNanpBaHMYEeCKUH YMeTh 00BSICHUTH TIPHUHLUI PAOOTHI Kputepuu oreHku §22,c
HUCTOYHUKU TOKa 3JEeMEHT. DJIEKTPOIBL. rajJbBaHUYECKOTO HJIEMEHTA. TEOPETUYECKHUX 3HAHUH. 102.Ne5-6
Anox.Karoa. AKKyMyasITOp.TOIUT
HBHBII 3JIEMEHT. DJIEKTPOXUMHUSL.
31.| Psapn cranmapTHBIX Psin cTannapTHBIX 3JEKTPOAHBIX 3HaTh, KaK YCTPOEH CTaHJAPTHBII Kpurepun ouenku §23,c.107.
3JEKTPOAHBIX noTeHuuanoB. CTaHgapTHbIE BOJOPOJIHBIN JIEKTPOA. YMETh TEOPETUUECKUX 3HAHUU. Neg-9
MOTEHIAJIOB ycnoBusi. CTaHIapTHBIN TIOTb30BATHCS PSIIOM CTAHIAPTHBIX
BOJIOPOAHBIN NEKTPOI. BOJIOPOAHBIX ITTOTEHIIMAJIOB.
32.| Koppo3zus Koppozus. Xumuueckas 3HaTh OTVIMYMS XUMUYUECKON Koppo3uu oT | Kputepun oueHku §24,
METaJJIOB U €€ KOPPO3Hsl, JJIEKTPOXUMHUYECKASI AEKTPOXUMHUIECKOI.3HATH CIIOCOOBI TEOPETUUECKUX 3HAHUU. c.112,Ne4-
NpeaynpexIeHue koppo3us. CriocoObI 3aIUTHI. 3alIUTHl MET.U3/ICJIUH 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 pacCTBOPOB COJIEH. IToxrorosu
YMETh COCTaBIATh CyMMapHBI€ YPaBHEHUS TBCSI K
PpeaxIuii AIEKTPOIIN3a. KOHTp.pab
orte
34.| Urorosas Kputepun ouenku WToroBelii KOHTPOJIb
KOHTPOJIbHAS MTUCEMEHHBIX 3HAHMH 110 TEME,
padora Ne3 3a | KOHTPOJIBHBIX pa0oT. WMHIMBHIyabHas paboTa
MoJIyrogue 1o
pasney
«Teopernueckne
OCHOBBI XUMHW
Tema 6. Metasibl. (12 yacoB)
35.| Oomas Mertamnel. [lonokeHne MeTauioB | YMETh 1aBaTh XapaKTEPUCTHKY Kpurepun oreHkn WnnuBuayaneHas, §26,c. 123
XapaKTepUCTHKA B [1C DieKTpoXUMUYIECKUH Pl XUMHUYECKUX 3JIEMEHTOB — METAIIJIOB (S-, TEOPETUUECKUX 3HAHUM. (dbpoHTanpHas, pabdboTa, Ne 6-
METaJJIOB HamnpsDKeHUH METAIIJIOB. p-,d- 3JIEMEHTOB) 10 MOJIOKEHHIO B pabora ¢ yueOHHKOM, 7,T€CTBI
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MEePUOU-YECKON CUCTEME U CTPOCHUIO
aTOMOB.

3HaTh CTPOEHHUE, CBOUCTBA, CIOCOOBI
TIONTYyYCHUS ¥ IPAMEHEHHE TPOCTHIX
BEIIECTB METAJIJIOB.

VYMeTh T0Ka3hIBaTh XUMHYCCKHAE CBOMCTBA
METAaJUIOB, 3aIMCHIBATh YPaBHECHUS
PeaxIuii B MOJICKYJIIPHOM H
OKMCIIUTSILHO-BOCCTAHOBUTCILHOM BUJIE.

CIOBECHBIN, HATISAHBIN,
YaCTUYHO-TIOUCKOBBIM.

[lepBU4HBII KOHTPOJIb
3HaHUI

36. | O630p Mertansl A-rpynn YMeTb XapaKTepHu30BaTh XUMUUECKUE Kpurepuu oneHku §27,c. 131
METaJNIN4ECKUX cBoiicTBa MetayioB |A-IIA rpynn u TEOPETUYECKUX 3HAHUU. Ne4-5,9
3JIeMEHTOB A- QTIOMUHHUS, COCTaBJIATh COOTBETCTBYIOIIHE
TPy YPaBHEHHUs peaKuui

37.| OOwwuit 0630p YMeTh XapaKTepu30BaTh XUMUUECKHE Kpurepun onenku §28,c.134
METAITUYECKUX CBOMCTBa MeTauIoB b- rpynim , TEOPETUYECKUX 3HAHUU. Ne3-
aneMeHToB b-rpymnm COCTaBJIATh COOTBETCTBYIOIINE YPABHEHUS 4,TecTsl

peakuui

38.| Menp YMeTh COCTaBIATh YPAaBHEHUSI pEaKLUH, Kpurepun ouenku §29.c.

XapaKTEepU3YIOUINX CBOMCTBA MEIU TEOPETUYECKUX 3HAHUH. 137Ne4
39.| Hunx YMETh COCTaBIATh YPAaBHEHUSI pEaKLUH, Kpurepun ouenku §30, c.
XapaKTepU3YIOUINX CBOMCTBA LIMHKA TEOPETUUECKUX 3HAHUH. 140,Ne4

40. | Turan u xpom YMeTh COCTaBIATh YPaBHEHMSI peakLuH, Kpurepun ouenku §31.c
XapaKTepU3yIOUINX CBOMCTBA TUTAHA U TEOPETUUECKUX 3HAHUH. 145,Ne2,3
Xpoma

41.| XKenes3o, HUKEb, YMeTh COCTaBNIATh YPAaBHEHUS pEAKLU, Kputepun oneHku §32,c.149
IJIaTHHA XapaKTePU3YIOUINX CBOMCTBA JKeme3a TEOPETUIECKUX 3HAHUU. Ne3-

4,TeCThI

42.| CnnaBbl METaIIOB Cmunasel.JIerupyromue 100aBKH. YMeThb nmpezcka3aTh CBOMCTBA CIIJIaBa, Kpurepuu oreHku §33,c.154

UYepHblie MeTausl. I[BeTHbIE 3Hasl €ro COCTaB TEOPETUYECKUX 3HAHUH. Ne5-6
metaubel. YyryH.Ctanb.

43.| Oxcuapl 1 Oxcupsl.I'uapokcust. 3HaTh Ba)KHEHIINE CTETICHN OKHUCIICHUS Kpurepuu oreHku §34,c.160
TUIPOKCHIBI M€y, JKene3a, XpoMa B UX COCIMHEHUSX TEOPETUYECKUX 3HAHUH. Ne5,§35
METAJUIOB (oxcupax, THAPOKCHIAX, KHCIOTAaX IPOYUTATh

44.| MpakTnyeckas YMeTh pacno3HaBaTh KATHOHBI COJIEH C Kpurepuu onenku [MpakTnyeckas pabora.
pabGora Ne2 MIOMOILBIO0 KAYECTBEHHBIX PEAKIUil. MIPAKTUYECKUX YMEHHH. Pabora B mapax
Pemenne
JKcNepUMEeHTAIb
HBIX 3224 110
Teme «MeTanabn

45.| Pemenue 3ama4y YMmeTs pemars 3a7jaul Ha pacdeTsl 0 Kpurepuu ouenku Ioarorosu
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XUMHUYECCKUM YpaBHCHUAM, CBA3aHHBIC C

TCOPCTUICCKUX 3HAHUM.

ThCA K

MaccoOBOM J0JI€il BBIXOJa MPOAYKTA KOHTP.
PEaKIUK OT TEOPETUUECKH BO3MOKHOTO pabote
HoBTOpUTH, YTIYOHUTE M 0600UTHTE
MaTepHail 1o TeMaM «MeTaib»
HoaroToBUTHCS K KOHTPOIBHOH padoTe
46.| KonTpoabHas BbISBUTE ypOBEHB MOTY4YEHHBIX 3HAHUI Kpurepuu onenkn WTOroBelil KOHTPOIIb
padora Ned mo yJamuxcsi o NpoiieHHON TeMe MUCbMEHHBIX 3HAHUH 110 TEME,
Teme «MeTanabn KOHTPOJIbHBIX paloT. WHIMBHyaIbHas paboTa
Tema 7. «Hemeramibspy (10 yaco)
47.| O630p HemeraiuioB | Hemeramisl u ux dusnueckue YMerTh JaBaTh XapaKTEPUCTUKY XUM. Kpurepuu oreHku WunuBunyansHas, §36,c.165
cBoiicTBa. CTpoeHHe aTOMOB 9JIEMEHTOB HEMETAJUIOB I10 TIOJIOKEHHUIO B | TEOPETHYECKUX 3HAHUH. | (poHTalbHas, padoTa, Ne2
HEMETaJJIOB. MIEPUOINIECKOM CHCTEME U CTPOCHHUIO pabora ¢ y4eOHUKOM,
aTOMOB C0BECHBIN, HATJISTHBIN,
JaCTHIHO-TIONCKOBBIH.
[lepBU4HBII KOHTPOJIb
3HAHUU
48.| CeoiicTBa 3HaTh CBOMCTBA U IPUMEHEHHE Kpurepun ouenku WnauBunyanbHas, §37,c.172
IIPUMCHEHHE Ba)KHEHIITNX HEMETAJLIOB TEOPEeTHUYECKUX 3HaHUH. | (poHTaNmbHas, paboTa, Ne4,rects
BaXXHEHUIIINX pabota c y4yeOHUKOM,
HEMETAJIJIOB CJI0BECHBIN, HATJISAHBIN,
YaCTUYHO-ITOUCKOBBIH.
IlepBU4HBII KOHTPOJIbL
3HAHUU
49.| CeoiicTBa 1 3HaTbh CBOMCTBA U IPUMEHEHHE Kpurepun ouenku UnauBuayanbHas, §37,c.172
IIPUMEHEHHE Ba)KHEHIITMX HEMETAJUIOB TEOpeTHYECKNX 3HaHUH. | (poHTaNbHas, paboTa, Ne6
BaKHEUTIIHX pabota c ydyeOHUKOM,
HEMETAJJIOB CnoBecHbI, HarJIsAHBIH,
YaCTHYHO-TIONCKOBBIH.
IlepBuuHBI KOHTPOJIb
3HAHUH
50.| Ob6mas 3HaTh KJIaCCU(UKAINIO OKCUIOB, HX Kpurepun omeHku WuauBuayanpHas, §38,¢.179
XapakTepuCTHKa COCTaB, CTPOCHNE, CBOMCTBA, IPIMEHEHHE. | TEOPETHUECKHX 3HAHUN. | (poHTanbHas, paboTa, Ne6
OKCHJIOB YMeTh COCTaBIATh POPMYIIBI OKCHIOB pabota c ydeOHUKOM,
HEMETAJIJIOB U XHUM. 3JIEMEHTOB — HeMeTalioB [—IV CI10BECHBIN, HATJISTHBIN,
KHCJIOPOAOCOAEpKa MIEPHOJIOB MTEPHOANIECKOI CHCTEMBI, YaCTUYHO-TIONCKOBBIH.

IUX KUCJIOT

OINPCACIIATL B HUX THUII CBA3U, TUIL
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KPUCTAJLUINYECKON PEIIETKY, IPEICKa3aTh
UCXOJS U3 3TOTO (pU3NIecKue U
XMMHYECKHE CBOWCTBA OKCUIOB.

IlepBUYHBII KOHTPOIbL
3HaHUI

51.| OkucauTenbHble Knaccuoukauma HeopraHMYeckux | YMETb COCTaBIIATh YPaBHEHHs PEAKLINN, Kputepun oneHku WnnuBunyansHas, §39,c.183
CBOMCTBA 2a30THOM coeaMHeHU. XMMmnyeckue XapaKTePU3YIOIINX OKHCIUTEIHHEIC TEOPETHICCKHUX 3HAHUH. ¢poHTaNBHAS, paboTa, Ned4
1 CepPHOI KMCAOT CBOWCTBA OCHOBHbIX KNaccoB CBOJICTBA A30THOI U CCPHON KHCIOT pabota ¢ y4eOHHKOM,
XUMMUYECKNX COeAUHEHUIA. CroecHblii, HArTIATHBIH,
YaCTUYHO-TIOUCKOBBIH.
IlepBU4HBII KOHTPOIbL
3HAHUU
52.| Cepnas kucioTa u 3HaTh 00J1aCTh IPUMEHEHUST KUCIIOT Kputepun oruenku WnauBuayanbHas, JomonHut
a30THAs KUCIIOTBI. TEOpPEeTHYECKUX 3HaHUI. | (poHTaNbHas, padoTa, eJbHas
Ux npumenenue. pabora ¢ y4eOHUKOM, JUTEPATyp
C0BECHBIN, HATJIAAHBIA, | a
YaCTUIHO-TIOUCKOBBIH.
[lepBuuHBII KOHTPOJIbL
3HAHUH
53.| BomoponHusie OKHCTUTENBHO — YMETh COCTaBIATh POPMYIIBI JETYINX Kpurepun ouenku WnauBuayanbHas, §40,c.186
COCTMHEHUS BOCCTAHOBHTEJIbHBIE CBOWCTBA BOJIOPOJIHBIX COEIMHEHHI HEMETAJJIOB Ha | TEOPETHYECKUX 3HaHUI. | (poHTaNbHas, paboTa, Ne3,3amaun
HEMETAJJIOB HeMeTaJJIoB ( Ha MpUMepe OCHOBE CTPOEHHSI X aTOMOB U pabora ¢ yueOHUKOM,
BOJIOPO/IA, KHCIIOPOA, CephI) 3IEKTPOOTPHUIATEILHOCTH, ONPEACIAThH CroBecHBIN, HATJISTHBIH,
THUII CBSI3U, BUJI KPUCTAJITMUECKOM YaCTUYHO-TIOMCKOBBIN.
pemETKY, OMUCHIBATh (U3HUYECKUE U
XUMUYECKHE CBOICTBA, 3alUChIBATh IlepBUUHBII KOHTPOJIb
YpaBHEHHUS XUM. PEaKuil. 3HAHUU
54.| I'ereTnueckas VYMeTh T0Ka3bIBaTh B3aUMOCBS3b Kpurepun ouenku UnauBuayanbHas, §41,c.189-
CBSI3b HEOPTaHMYECKUX U OPTaHHICCKIX TEOPETUYECKHX 3HaHUH. | QpoHTabHas, paborTa, B, Tectsr,
HEOPTaHIMYECKUX U COCIMHEHHH, COCTABIIATh YPaBHEHHUS pabota ¢ ydyeOHUKOM, naparpad
OpPraHUYECKUX XUMHUYECKHUX peaKIMii C10BECHBIN, HANISAAHBINA, | 42
BEIIECTB YaCTUYHO-TTOMCKOBBIH.
IlepBuuHBII KOHTPOJIbL
3HAHUH
55. | IlpakTnyeckasi YMeTh pacro3HaBaTh BEIIECTBA C Kpurepuu onenkn [IpaxkTnueckas pabora. oT4yer
padora Ne3. NIOMOILBIO KAUECTBEHHBIX PEAKLUI Ha NIPaKTUYECKUX YMEHUH. Pab6ora B mapax
Pemenne AHHMOHBI
KCNEPUMEHTATbH

bIX 3aJa4 II0 TEME
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«HemeTamib

56. | KonTpoJbHas Kpurepuu onenku HTOroBbIi KOHTPOIIb
padora Ne 5 o NHCBMEHHBIX 3HAHUU IO TEME,
Teme KOHTPOJIBHBIX padoT WHAWBUIYaNbHas paboTa
«HemeTaib»
Tema 8 Xummus u :xku3Hb (5 yacoB)
57.| Xumus B Xummdaeckas YMeTh 00BSCHUTh HayYHBIE TIPHHIIATIBI Kpurepuu oreHKH WnnuBunyansHas, §43,c.198
MPOMBIIIJICHHOCTU. | NPOMBIIUICHHOCTh. XUMHUUECKast MIPOM3BOJICTBA HAa IPUMEpPE IPOU3BOJCTBA | TEOPETHYECKUX 3HAHUH. | (poHTaNbHas, paboTa, Ne6,7
ITpunIunIe TEXHOJIOTHSI. CEpHON KUCIIOTHI. pabora ¢ y4eOHHKOM,
IIPOMBIIIJICHHOTO CrnoBecHBIH, HATTISAHBIH,
IIPOU3BOJICTBA YaCTUYHO-TIOUCKOBBIH.
IlepBU4HBII KOHTPOJIbL
3HaHUI
58. | Xummuko- Uepnas metanyprus.JloMeHHas 3HaTh, KAKUE MPUHIUIIBI XUMHUYECKOTO Kpurepun ouenku WnauBunyanbHas, §44,c.203
TEXHOJIOTHYECKHE neyb. ArsioMepanus TIPOMU3BOJICTBA HCIIOIB3YIOTCS IIPH TEOPEeTHUYECKUX 3HaHUH. | (poHTaNmbHAas, paboTa, Ne8
TIPUHINIIBI TIOTyYeHHUH YyTYHA. pabora ¢ y4eOHHKOM,
[IPOMBIIIJIEHHOT'O YmMmets coctaBiaTh Y XP, mporekaromux C0BECHBIN, HATJISTHBIN,
MOJTy4CHHS TIPY TTOJTy9IeHUH YyTyHa. JaCTHIHO-TIONCKOBBIH.
MmetamioB.IIpousso
JICTBO YyTyHa. IlepBu4HBI KOHTPOJIb
3HAHUH
59. | IIpousBoacTBO Kucnoponsslii KoHBEPTED. VYmMmerts cocraBiaTh Y XP, mporekaromux Kpurepuu oreHku WnnuBunyansHas, §45,c.208
cTanu be3orxoHOE TPOU3BOJCTBO. IIPY [IOJIyYE€HUU CTAJIN. TEOPETUYECKUX 3HAHUM. ¢bpoHTanbHas, padoTa, Ned
pabora ¢ yueOHHKOM,
CJI0BECHBIN, HATJISHBIN,
YaCTHYHO-TIONCKOBBIH.
[lepBU4HBII KOHTPOJIb
3HaHUI
60.| Xumus B ObITY 3HaTh npaBuiia 0€30MacHON PabOTHI CO Kpurepun ouenku UnpauBuayanbHas, §46,c.2131
Cpe/CTBaMH OBITOBON XUMHHU TEOpEeTHYECKNX 3HaHUH. | (poHTaNbHas, paboTa, €CTBI
pabora ¢ y4eOHHKOM,
CI10BECHBIN, HATJISTHBIN,
YaCTUYHO-ITOMCKOBBIM.
IlepBuuHBI KOHTPOJIbL
3HAHUH
61. | Xumuueckas OKoNorn4ecKuit YMeTh 00BICHATS NIPUUNHBI XUMUUeckoro | .Kputepuu oneHKn WnauBunyanbHas, §47,c.217
MIPOMBINIICHHOCTh | MOHHTOpHHT.IIpenensHO 3arps3HEHUs BO3yXa, BOJOEMOB H ITOYB TEOPETUYECKHX 3HaHUH. | QpoHTaNBHAs, padoTa, Ned
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U OKpYIKaromas
cpena

AOITYCTUMBIC KOHILICHTpAIllun

pabora ¢ y4eOHHKOM,
CroBeCHBIH, HATTISAHBIH,
YaCTHYHO-TIOMCKOBBIM.

[lepBU4HBII KOHTPOJIb
3HaHUI

Tema 9 «IIpakTkym. O0001IEHHE)

62. Ileno4xu npeBpaleHuii. YMeTb penats IKCIeprUMeHTaIbHbIE Kpurepuu onenku [TpakTnyeckas pabora.
IIP/P Ne4 I'enernyeckas CBA3b MEKAY 3a1a4u: SKCIIEPUMEHTAIILHBIX Pabora B mapax
Pemenue KJIaCCaMU COEIMHEHUH. a) Ha ONpefieTIeHHE C TOMOILBIO yYMEHUM, KpUTepuu
JKCNEPUMEHTATbH XapaKTepHBIX peaKIui OLIGHKU YMEHMH pelraTh
bIX 3224 MO 0) MPOBECTHU PEAKLH, ITOJI-TBEPKAAIOIINE | IKCIIEPUMEHTAIbHbIC
HeOpraHu4ecKoii Ka4eCTBEHHBII COCTaB HEOPTaHMIECKUX 3amaun
XHUMHUHU WJIN OPTaHMYECKHUX BEIECTB;

B) HCIIBITATh PACTBOPHI 3X COJIEH

63.| IIP/P Ne 5 WHAWKATOPOM U OOBSACHUTEH HaOIFOTaeMbIe
Pemenne SIBJICHUS
JKCIePHMEHTAIbH T') TIOJIyIUTh aM(OTEPHBIA THAPOKCUIL U
BIX 327124 M0 MIPOBECTH PEAKLUH, MOJTBEPIKIAIOIINE €T0
OpraHu4ecKoi XUMHUUYECKHE CBOMCTBA,

XMUMUH 1) OJIYYHTh 33JaHHOE OPTaHHUUECKOE

64. | IIP/P Ne6 BEIIECTBO;

Pemenue
NPaKTHYECKUX
pacyeTHBIX 32124

65. | ITP/P Ne7
Hony4yenue
codupanue u
pacno3HaBaHHe
razoB

66. | [Togroroska x
KOHTPOJBbHOMI
pabore

67.| AroroBas Kpurepuu onenku HToroBelil KOHTPOJIb
KOHTPOJIbHasA MTUCHMEHHBIX 3HaHUH 110 TEME,
patdota Ne6 KOHTPOJIBHBIX PadoOT WHAMBHyaNbHas paboTa

68. | Ananu3
KOHTPOJIbHOM
paboTHI.
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