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[osicHuTeIbHAS 3aIUCKA

Hacrosmas nporpamma paspaboraHa Ha ocHOBe [IpuMepHBIX MporpaMM OCHOBHOrO oOIIero oOpasoBaHMsl MO XMUMHH (0a30BBIH YpOBEHB),
COOTBETCTBYIOLINX (ellepaTbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHAapTa oOmiero odpa3zoBanus (0a30BbIi ypoBeHb).lcnonap3oBaHa aBTOpCKast
rporpamMma CpeHero oomiero oopasoBaHus Mo XUuMuH it 6a3oBoro u3ydenust xumun B X1 kiacce nmo yueOnuky I'.E. Pynsutuca, ®@.I'. ®enpamana.

[Tporpamma paccuntana Hab68 gacos.

W3ydyeHre XUMHUH B cTapliiel 1Koje Ha 6a30BOM ypOBHE HANpPaBJICHO Ha TOCTHKEHUE CIETYIONINX LeJIei:

e OCBOCHHE 3HAHUI O XMMMYECKOM COCTaBIAIOLICH E€CTECTBEHHOHAy4YHOW KapTHHBI MHUpA, BAKHEHUINIUX XMMHUYECKUX IMOHATHM, 3aKOHAaX M

TEOPUSIX;

e OBJaJeHHE YMEHMAMHU NPUMEHATH MOJIyYCHHBIC 3HAHU JJIs1 OOBSCHEHUS Pa3HOOOPa3HBIX XUMHUECKUX SIBJICHUI M CBOWCTB BEIIECTB, OLICHKU

POJIM XMMHUU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI U MTOJIyU€HUU HOBBIX MaTEPHUAJIOB;

e pa3BUTHE MO3HABATEIIbHBIX WMHTEPECOB M HHTEIEKTYaJbHBIX CIIOCOOHOCTEH B MpOIECCE CaMOCTOSITEIILHOTO MPUOOPETEHHS] XUMHUYECKHX
3HAHUU C UCTOJIB30BAHUEM PA3IMYHBIX HCTOYHUKOB MH(POPMAIUH, B TOM YHUCJIE KOMITBIOTEPHBIX;
e BOCHNUTaHHMe YOCKICHHOCTH B TO3UTHBHOM POJM XUMHH B JKU3HH COBPEMEHHOTO OOIIECTBA, HEOOXOJUMOCTH XHMHUYECKH TI'PAaMOTHOTO

OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U K OKpYXarolleH cpene;

® IpUMeHeHHUe NMOJYyYeHHBIX 3HAHMI U yMeHHii 151 6e3011acCHOr0 MCIOJIb30BaHUs BEIIECTB U MaTepUaAOB B OBITY, CEIbCKOM XO34KCTBE U Ha

MIPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1a4 B IMOBCEIHEBHOW JKU3HU, MNPEAYNPEKACHUS SIBICHUIN, HAHOCSIIUX BpPE 310POBbIO YEIIOBEKA U

OKpY>Karollen cpenie.

Jannas mporpamma npeaycMarpuBaeT (OPMUPOBAHHME Y yyalluxcs oOmeyd4eOHBIX YMEHUHW U HaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB
NeSITeIbHOCTH U KJIFOUEBBIX KOMIETEHIMN. B 3TOM HanpaBieHnu 3agayaMu JUisl y4eOHOTO MpeIMeTa «XHUMHUsD» B cTapllel 1IKoyie Ha 6a30BOM YpOBHE
SBIIIOTCS: YMEHUE CaMOCTOSITEIbHO M1 MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MO3HABATENBHYIO JEATEIHHOCTh (OT MOCTAHOBKHU LIETH 10 TIONyYEHUS U
OLIGHKHM pe3yjbTaTa); ONpENeleHUE CYIIHOCTHBIX XapaKTePUCTHK H3Y4aeMOro OOBEKTa; YMEHHE pa3BEepHYTO OOOCHOBBIBATH CYXKJIEHUS, TaBaTh
onpenereHus, IPUBOANTh J0KAa3aTEIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEACHHS B OKPYXAIOLIEH Cpe/e; BHINOJIHEHHE B MPAKTUYECKOU
JeSITEIbHOCTH M B MOBCEIHEBHOM U3HU SKOJIOIMUYECKHUX TpeOOBaHMI; UCIOIb30BaHUE MYJIbTUMEAUMHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTUI
i 00paboTKH,

nepeaayy, CuCTeMaTH3aluyu nHGopMalny, co3aanue 0a3 JaHHBIX, IPE3EHTAI[MHU PE3yIbTaTOB M03HABATEIBHON U IPAKTUYECKOM 1EATEIbHOCTH.

B ocHOBY mporpammbl MOJIO)KEH HPUHLMII pa3BUBarouiero odydenus. [IporpamMma ommpaercst Ha MmaTepuain, M3y4eHHbI B 8—9 kiaccax,
MIO3TOMY HEKOTOpbIE TEMBI Kypca paccMaTpHBAaIOTCS IMOBTOPHO, HO yXe Ha 0ojiee BBICOKOM TEOPETHUECKOM YpoBHE. Takod Moaxoj Mo3BOJSET
yrayOasTh U pa3BUBaTh MOHATHE O BEHIECTBE U XMMUYECKOM IPOIECCe, 3aKPEIUISITh MPONACHHBIN MaTeprall B aKTUBHON MaMATH y4alllUXcs, a Takke
COXPaHATh IPEEMCTBEHHOCTh B IIpoIiecce 00YUEHHUSI.

Benymas ponb B pacKpbITUH COJEpkKaHUSA Kypca XUMHH 11 Kiacca NMpUHAUIEKNAT IEKTPOHHON TEOPUH, NEPUOJNYECKOMY 3aKOHY M CHCTEME
XMMHUYECKHX 3JIEMEHTOB KaK Haubosee 00IMM HayYHbIM OCHOBAM XMMUHU.

B nanHOM Kypce cucTeMaTH3UpPYIOTCS, 0000IIAIOTCS U YINIYOJsAIOTCS 3HAHUSA O PaHee M3YYEHHBIX TEOPHSIX M 3aKOHAX XUMHYECKOH Haykw,
XUMHUYECKUX IIPOLIECCAX U IIPOU3BOACTBAX.
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[IporpamMmma oOecrieuuBaeT CO3HATEIBHOE YCBOCHHE YYAIIMMHUCS BAKHEUIINX XWMHUYECKUX 3aKOHOB, TCOPHH W MOHATHH; (opMupyeT
MPEACTABJICHUE O POJIM XMMHUHU B Pa3BUTHH Pa3HOOOPA3HBIX OTpaciel MPOU3BOJICTBA; 3HAKOMUT C BEIIECTBAMH, OKPYXaIOIMKUMHU YesioBeka. [Ipu atom
OCHOBHOE BHHMAaHHE yJIEISCTCS CYIIIHOCTH XUMUYECKIX PEAKIil 1 METO/IaM UX OCYIIECTBIICHUS, a TAKIKE CIIOCOOAM 3aIIUThI OKPYKAIOIICH CPE/IbI.

[Iporpamma cocTaBieHa C y4eTOM BEAYIIEH POJUM XMMHUYECKOTO IKcIepuMeHTa. IIpemycMaTpuBarOTCs BCe BHBI MIKOJIBHOTO XMMHYECKOTO
IKCIIEPUMEHTA — JEMOHCTpPAIIH, Ja00PaTOPHBIC OMBITHI U MPAaKTUYECKUE padoThl. Pabodas mporpaMMa mo XMMUHU peanu3yercs uepe3 GopMUpoBaHUe
y ydammxcsi oOIIey4eOHbIX YMEHHH M HaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB JIEATEIHOCTH M KIIOYEBBIX KOMIIETCHIIMH 3a CYET MCIIOJIb30BAHMS
TEXHOJIOTUH KOJUIGKTMBHOTO OOYy4YeHHS, OMOPHBIX KOHCIEKTOB, IUJIAKTHUYECKUX MATEPHAJIOB, W MPUMEHEHHS TEXHOJOTHH TpaduyecKoro
MpeACTaBICHUS HHOOPMAITUU TIPU CTPYKTYPUPOBAHUHU 3HAHUM.

B 1ienom kypc mo3BossieT pa3BUTh MPEACTABICHUS YUAIIMXCS O TIO3HABAEMOCTH MHpPA, SAMHCTBE )KUBOW M HEXXHBOU MPUPOBI, CHOPMHUPOBATH
3HaHHUA O BAKHEUIIMX AacleKTaX COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MHpa, YMEHHs, BOCTPEOOBAaHHbIE B IOBCEAHEBHOW JKHU3HHU H
MO3BOJISIOIINE OPUEHTUPOBATHCS B OKPYKAIOIEM MUPE, BOCIUTATh YE€JIOBEKA, OCO3HAIOIIET0 Ce0s 4aCThIO MPUPOIBI.

Peanuzanus nanHoi mporpaMMsel B Iporiecce 00y4eHHs MO3BOJIUT YYAIIUMCSl YCBOUTH KITIOUYEBbIE XUMHYECKHE KOMIETEHIIMH U MOHSATh POIb
XUMHH CPEIH JPYTUX HAYK O MPUPOJIC, 3HAUCHHUE €€ JUIS YSIIOBEYCCTBA.

[Tporpamma mpejiaraetcs st paboThl 0 HOBBIM yueOHUKaM Xxumuu aBTopoB I .E. Pymsutuca u @©.I". denpamana, Opome InuM SKCIIEPTHIY
PAH u PAO u Bomenmmm B @enepanbHblii epedeHb y4eOHUKOB, pEKOMEHAOBaHHBIX MUHHCTEPCTBOM 00pa3oBaHus U Hayku PD K UCTIOIb30BaHUIO B
o0pa3oBaTenpHOI mpoliecce B 0011e00pa3oBaTenbHbIX yupexaeHusx Ha 2023— 2024 yuebHblii ro/1.



OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA
1. O0masi XapakTepUCTHKA Y4eOHOI'0 NpeIMeTa, ero MecTo B CHCTeMe HaYK.

[Tpeamer «XUMUSHBXOIUT B 00pa3oBaTebHyI0 001acTh «EcTecTBO3HAHHEY.

[IkosnbHBIA Kypc XHMHUHM - OJUH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - Hay4HOro ooOpa3oBaHusa. OH BHOCHUT CYIIECTBEHHBIH BKJIaJ B
pemieHre 3amad oOmiero oOpas3oBaHus, obOecneunBasi (OPMHPOBAHHME Yy YUYAIIMXCS €CTECTBEHHO - HAyYHOH KapTUHBI MHpa, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH, MPUBUTHE LIEHHOCTHBIX OPHEHTAIMi, MOATOTOBKY K *H3HH B YCIOBHUSAX COBPEMEHHOIO OOILECTBA.
PykoBoacTBYsICh OOIIMMH IENSIMU M 33J]a4aMU IIKOJIbI, U3y4YE€HHEe XMMHUHM BHOCUT CBOW BKJIaJ B OOOTalleHHE 3HAHUN y4YalllUXCs, B UX YMCTBEHHOE
pa3BUTHE, B MOJUTEXHUUYECKYIO IIOJTOTOBKY K TPYIy, BBIPAOOTKY JKU3HEHHBIX NO3ULMH. XUMHUSA HE TOJIIBKO MO3HAET 3aKOHBI MIPUPOJIBI U TEM CaMbIM,
Hapsily C JAPYTUMHU HayKamu, oObsicHieT Mup. OHa BOOpY)KaeT 4YelOoBEKa 3HAHUSAMM ISl €ro IPOU3BOJCTBEHHOW JEATEIBHOCTH, MO3BOJSET B
IIPOMBIIIICHHBIX MacIiTabax OCYLIECTBIATh XUMHUYECKHE MPOLECChl B LEISIX MOJYYEHHs HY)KHBIX BEILIECTB M MarepuaioB. be3 packpbITus 3ToM
BTOPOH, AEMCTBEHHOIN CTOPOHBI XUMHMH, HE MOT'YT OBITh MPABUJIBLHO BOCIIPUHSTHI OCHOBBI COBPEMEHHOI HayKH. Y SICHEHHE POJIM XMMHUM KaK OJTHOU U3
IIPOM3BOIUTENIBHBIX CHJI OOLIECTBA, KaK BAXHOTO (pakTopa HAy4YHO — TEXHHYECKOI'O MpOorpecca BHOCUT 3HAUMTENIbHBIA BKJIAJ B SKOHOMHUYECKYIO U
ITOJINTEXHUYECKYIOTIOArOTOBKY YYAIIUXCS.

2. OcHOBHbIE 0CO0EHHOCTH padoyeil MPOrpaMmbl.

PaGouas mporpamMma paccuutaHa Ha 68 y4eOHBIX YaCOB B COOTBETCTBHM CKaJICHJAPHBIM Oa3MCHBIM y4eOHBIM IUIAHOM, MpeaycMaTpuBaromum 34

yueOubIx Hemenu B 2016/2017 yueorom roay s 11 kimacca:

% JIsi UTOrOBOTrO MOBTOPEHHS M YCIICIIHON TMOATOTOBKU K 3K3aMEHY 110 XUMHH, OPTaHU3YeTCsl MOBTOPEHUE BCEX TEM, U3YyYCHHBIX Ha CTapllei

CTYIEHH.

% TlpuMeHeHne JISKIIMOHHO-CEMUHAPCKOT0 METO/Ia ¥ MOYJTbHOTO O0YYICHUS TO3BOJISIOT YUUTEIIO U3JI0KUTh YICOHBI MaTepual U BHICBOOOINUTh
TEM caMbIM BpeMs Ais Oosiee 3(p(PEeKTHBHOrO MOBTOPEHUS BOIMPOCOB TEOPHM M PEIICHHUS 3a/ady Ha MOCJIEAYIOIIMX YpPOKax B Ipenesax
OTBEZICHHOTO y4eOHOTrO BpeMeHHU. Takasi ¢popma OpraHW3aIMy 3aHATHI MO3BOJISET YCUJIMTH MPAKTHUYECKYIO M MPUKJIAIHYI0 HANPaBIECHHOCTD
IIPEroIaBaHysl, aKTUBHEE MPHOOLIATh ydalluxcst K paboTe ¢ yueOHHKOM M IPYTMMHU Y4eOHBIMH IOCOOMSMH, 0OecCrieuuB B pe3ysbTaTe Oosee
BBICOKUH YPOBEHbB IMOJATOTOBKH IIKOJIEHUKOB 110 XUMHHU

3. Ileau u 3a1a4u y4eOHOTO Kypca.
W3ydyeHne XuMHUM B cTapiied IKoje Ha 0a30BOM ypOBHE HAMPABJICHO Ha TOCTHKEHUE CIICAYIONINX LIeTIeH:
OCBOCHHE 3HAHMH O XMMUYECKOMN COCTABIIAIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, BAKHEHIIINX XUMUYECKUX MOHATHUSAX, 3aKOHAX U TEOPUSIX;
OBJIa/leHHe YMEHUSIMU TIPUMEHSTH MOJIyYeHHbIE 3HAHUS JJIS OOBSICHEHHUS PAa3HOOOPA3HBIX XUMUYECKUX SBIICHUN M CBOWCTB BEIIECTB, OIICHKU POJIU
XUMHHU B pa3BUTHUU COBPEMCHHBIX TEXHOJIOTUH U IIOJIYYCHHWH HOBBIX MaTCPHUAJIOB;
pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB M MHTEIIEKTYalbHBIX CIIOCOOHOCTEH B MPOLECCE CAMOCTOSATEIBHOTO MPUOOPETEHUS XUMHUYECKUX 3HAHUU C
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MCIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB MH(OPMAIINU, B TOM YHCIIE KOMITBIOTEPHBIX;

BOCIIUTAHHe YOSKJIECHHOCTH B MO3UTUBHON POJIM XUMHUU B KU3HH COBPEMEHHOTO O0IEeCTBA, HEOOXOAUMOCTH XMMHUYECKH I'PAMOTHOTO OTHOILIECHUS K
CBOEMY 3JI0POBBIO U OKPY’KaIOLIEH CPENE;

NpUMeHeHHe TOJIYYeHHbIX 3HAHWH M yMeHHMH Ui 0e30MacHOro HCMOJIb30BAaHHUS BEIIECTB M MaTepHalloB B OBITY, CEILCKOM XO34KCTBE U Ha
MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3aJad B IOBCEIHEBHOM MXU3HM, MPEAYNPEKICHUS SBICHHM, HAHOCSAIIUX BpEJ 370POBBIO UEIOBEKa M
OKpY>Karolllen cpene.

4. ba3oBble Tpe0OBaHNS K NPeNoJaBaAHUIO Y4eOHOIr0 Kypca, K (popmupoBannio OYYH.

Pabouas mnporpamMma mnpeaycMmarpuBaeT (OPMHPOBAHUE Y YdYalIMXCsl OOLIEeydeOHBIX YMEHHUH M HaBBIKOB, YHHMBEPCAJIBHBIX CIIOCOOOB
JESTEeIBHOCTH M KIIOYEBBIX KOMIIETEHIIMNA. B 3TOM HampaBieHun npuopumemamu s yaeOHOTO mpeaMeTa « XMUMHUsI» B CTapIIei IIKoyie Ha 6a30BOM
YPOBHE SIBJISIOTCA:

-yMEHHUE CaMOCTOATEIbHO U MOTUBUPOBAHHO OPraHU30BbIBATh CBOIO [MO3HABATENIbHYIO AESTEILHOCTh (OT OCTAHOBKU LENU A0 MOJYYEHUS U OLICHKU
pe3ynbrata);

-HCIIOJIb30BaHME HJIEMEHTOB MPUYNHHO-CIICJACTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAIBHOTO aHAIN34;

-onpeesIeHUe CYITHOCTHBIX XapaKTePUCTUK N3y4aeMOro 00beKTa;

-yMEHUE pa3BepHYTO 0OOCHOBBIBATh CYXICHHUS, JaBaTh ONPEIEICHUS, IPUBOIUTH 10KA3aTEIbCTBA;

-OLICHMBAHUE U KOPPEKTHPOBKA CBOErO MOBEIEHUS B OKPYXaoIIEH cpese, BHIIOJHEHHE B IMPAKTUYECKOH AEATENbHOCTH U B MOBCEAHEBHOM >KHU3HU
9KOJIOTMYECKUX TPEOOBAHUI;

-MCI0JIb30BaHUE MYJIbTUMEANHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTUHN /7151 00pabOTKH, Nepejauu, CUCTEMaTU3allul HH(pOpMaIUK, Co31aHus 6a3
JAHHBIX, PE3EHTAIIUH PE3yIbTATOB IMO3HABATEILHON U MPAKTHYECKON A TEIHHOCTH.

5. MeTtoanueckne peKOMEHIAIUM U TEXHOJIOTHYECKHe TOAXO0AbI

B xoze npenoaBaHusi XUMHM B CTapIlel IIKOJIE B LENAX peaTnu3aliy JMYHOCTHO-OPUEHTUPOBAHHOI'O MOAX0/1a B 00YYEHUH YYaIUXCS IIKOJIbI-
WHTEpHAaTa UCIHOJB3YIOTCS ClEAyloIue 00pa3oBaTelIbHBIE TEeXHOJIOTHM: 3/I0pOBbecOeperamire, MoJIyJlbHO-0J04YHble, WH(OPMALMOHHO-
KOMMYHHUKAI[MOHHBIE,TECTOBbIE, ~ YPOBHEBOM  Ju(depeHnmanuy, TIpyNnoBOd  JIEATEIbHOCTH, OpPraHU3allik  CaMOCTOSATENbHOM  paboThl,
HCCIIEIOBATENbCKHUE.

s JOCTIDKEHUSI ~ TIOCTaBJIEHHBIX ~ 00pa3oBaTelbHbIX,  BOCIUTATEIBHBIX M Pa3BUBAIOLIMX  LEJed  HCHOJIb3YIOTCS
MeTOoAbIO0YYeHUSI:CI08eCHble; HaIsl0Hble, NPAKMU4ecKue, NOUCKo8ble, UCCIe008amenbeKue, penpooyKmuehble.

A TaKXke HUCIOJIb3YIOTCA pa3iuuHble GopMbl 00y4eHHs . JeKIUsA,ceMUHap-TIpakTUkyM, MK T-npe3eHTanus, XUMUYECKUI TUKTAHT, Pa3IndHbIE
BU/JIbI CAMOCTOSITENIbHBIX PaboT, TECT, 3a4eT.

B 65104HO-MOTYIBHOM TEXHOIOTUU PUOPUTETHBIMU SIBIISIIOTCS. (POPMBI:

Ypok — nexyus. B TeueHue IOByX 4acoB M3jaraeTcsi BeCh TEOpeTHUECKHil MaTepuan Tembl. Ha ocHoBe (poHTasbHOI Oecenpl ¢ Kiaccom,
NPUBJICUECHUE YYAIIUXCS K OOBSICHEHHIO YUYMUTENb BBISICHJET, KaK YCBaWBAIOTCS BOIMPOCHl TeopHuH. JlocTmkeHnio Ooinee 3((HEeKTUBHOTO KOHEYHOIO
pe3ynbraTa CrocoOCTBYIOT, 3JEMEHThl MEPBUYHOTO KOHTPOJS (HalpuUMep, OTBEThl Ha BOMNPOCHI, JAUKTAHTHI, TeCThl W T.A.) Ha aTux e ypokax
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paccMaTpuBaOTCSA CIIy4aW MPUMEHCHHs] BOIMPOCOB TEOPUM K BBHITIOJHCHHIO HECIOXKHBIX 3amaHuii. OOpasmbl pelieHWid MOKA3bIBACT YYUTENb WU
HauboJiee MOArOTOBICHHBIN yUUTENIeM yUyalluiics. Ydaiuecs Npy 3TOM KOHCIIEKTUPYIOT JIEKIIHIO.

Ypok - npakmuxym. OCHOBHas 3a7ja4a YpOKOB MPAKTUUECKUX 3aHATUN 3aKII0YACTCS B 3aKPEIUICHUH M YTIyOJIeHUN TEOPETUYECKOTO MaTepuaa
M3JI0KEHHOT0 Ha JeKkiuu. Ha ocHOBe ompoca ydanuxcs ¥ MOBTOPEHHSI BOIIPOCOB TEOPUM Ha HECKOJIBKHX ypOKaX yuuTeNlb NTOOWBAETCs TOrO, YTOOBI
BCE y4all[iecsl yCBOWJIM OCHOBHBIC BOIIPOCHI TEOPUU HA YPOBHE MPOTPAMMHEBIX TpeboBaHUH. 31ech ke ocymiecTrisiercs nuddepenimpoBannas padbora
C YYeTOM HMHTepeca KaxJOro yUYeHHKa, BbIPaOaThIBAIOTCS YMEHHUS M HAaBBIKM COCTABJIICHHUS OCHOBHBIX THUIIOB XMMHUYECKHUX YpPaBHEHHH M peIICHHUs
TUIIOBBIX XUMUYECKUX 3a/1a4. OOCYKIAIOTCS HECKOJIBKO MATEMATHUECKUX BAPUAHTOB PEIICHUS OTIOPHBIX (KJIFOUEBBIX ) 3a7a4, UX 0OPMIICHHE.

Hcnonp3ys TuAakTHYECKU MaTepuan U Apyrue nocodus, IpOBOAUTCI CAMOCMOAmMENbHAS paboma ooyuaruie2o xapakmepa ¢ NoCIeayoUIM
00CyXJIeHUEeM Pe3yIbTaTOB Ha 3TOM XK€ YPOKE, BEJICTCS UCTIPABICHUE OIINOOK.

Ypox — 3auem. 1lpu npoBeicHUH 3a4eTa, BOIPOCHI TEOPUHU K 3a4ETy U MPAKTUYECKUE 3aJaHUsl U3BECTHBI y4allleMyCsl 3apaHee HE MEHeEE, YeM 3a
TPU HEAENHU O HEro. Yyammecs MoJIy4aroT WHIWBUAYAIbHBIE 3aJaHus Mo Teme. J[I1 moydeHus MONOKUTENbHON OLEHKH, ydalleMycsli HaJ0 3HATh
BOIPOCHI TEOPHH (3aMucarh Hy)KHbIE (POPMYITbI, MIOHUMATh KX CMBICII, pPACCKa3aTh O COJEPKAHUH BOMPOCA).

Oco0eHHOCTH OPTOTICINISCKOTO PEKUMA IIKOJIBI-HHTEPHATA JIsl OOJIEHBIX CKOJIMO30M YYAIUXCsl YIUTHIBAIOTCS B BEIOOpPE MPHEMOB 00yUYeHH st
Ha ypOKax: MpoOBeJIeHUE B T€UEHHE YpOoKa 2-3 (U3KYIbTMHUHYTOK, COONIOJCHHE PEeKUMa KOHTPOJSI HaJ OCAHKON yuyeHuKa mpu paboTe 3a yueOHBIM
CTOJIOM.

B xauectBe MeToauueckoi 1 HHGOPMAIMOHHON MOAIEPKKH UCTOIB3YIOTCS MHTEPAKTUBHBIE HATJISAHbIE TOco0us, pecypcbl MHTepHera, Gony
dpoBbIX 00paszoBaTesbHBIX pecypcoB (LIOP) LlenTpa moBbImieHrs KBamupuKanud 1 WHOOPMAIMOHHO-METOIUYECKON paboThl I. MarHUTOropcKka u
LIKOJIbHOMMEINATEKU.

Cdopmuposannsle y yyanmxcs 3YH u OYYH B pesynbrateo0ydenus xumuu B 10-11 knaccax TeCHO CBS3aHbI CO CIEIYIOLIUMHU MTPEIMETaMU:

MaTeMaTHKa: CBSA3b MEXJYy BEIMYMHAMU MacChl M YHCIOM MOJEH BellecTBa, MEXJY KOJMYECTBOM BEIleCTBA M TEIUIOBOM »HEpruei,
BBIICIIMBILICHCS MM MOTJIOTHBIIIEHCS B Pe3y/IbTaTe XMMHUUECKOTO B3aUMOICHCTBHUS, BEIPAKACTCS MPSIMOM MPOMOPLIUOHATBHON 3aBUCHMOCTBIO Y = K*X.
OOpaTHasi TPOMOPIMOHATBHOCTE Y=K/X BBIpakaeT CBS3b MEXKIY MacCoil pacTBOpa M €ro KOHICHTpalued Npu pa30aBlICHUU WM YIIapUBaHUU
pactBopa. HanbGosee yacto Ha ypokax XMMHUU MPOU3BOJATCS PACUEThI C UCIIOIb30BAHUEM MTOHATUH «IIPOLIEHT», «IIPOMOPLMS», «yPABHEHUE.

unpopmatuka u HMKT: nHaBeiku wucnons3oBanuss [lOPoB (BupryasnbHble na0opaTopuy, 3JIEKTPOHHBIE YYEOHUKH, OSHIUKIONEIUH,
CIPaBOYHHKH), pabOoThl B IHTEpHETE NPH CO3/]aHNU MPE3eHTALMI U HalMcaHus pedepaToB U HAYYHO-HCCIIEJOBATEIbCKUX paboT.

Onosiorusi: 3HAHWE OWOJIOTUYECKOM pOJNM XHUMHUYECKHX DJIEMEHTOB (MHUKPO- M MAaKpO3JEMEHTOB) M MX COCAMHEHUH B PAa3IMYHBIX
OMOJIOTMYECKUX Mpoleccax (reHeTHKa, MeTaboIu3M U T.1.).

¢pu3uka: 3HaHMEe 00X OOBEKTOB M3YyUEHHUs, TAKUX KaK BEIECTBO, €0 CTPOEHHE M CBOMCTBA HA MHUKPO- M MAaKpOYpPOBHSIX OpraHU3aluu.
3HaHus (U3UUECKUX 3aKOHOB COXpaHEHHUs (Macchl, 3apsija, SHEPruM) W NPUHIMIA MHUHUMYMa MOTEHIMAIbHON SHEPrUU HCIONB3YIOTCS IS
COCTaBJICHHS MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHUM peakiuii, TepPMOXUMUUECKUX YPaBHEHUH.



MECTO KYPCA XUMHUHU B YYEBHOM IIJIAHE
B yucOHOM 1u1aHe Ha u3ydeHue xumun B 11 kiracce oTBOAUTCS 2 yueOHBIX Yaca B HEZEI0); Bcero 68 ydeOHbIX 3aHITHI.
Pacripenenenue BpeMeHHU MO TeéMaM MPOTPAMMEI JJAHO OPUEHTHUPOBOYHO. YUUTENIb MOXKET MU3MEHSTH €r0 B MpeJesiax TOA0BOH CyMMBI YacoB.
Pacnipenenenne yacoB mo temam OaszupyeTcs Ha ocHOBe aBTopckoi mporpammbl H.H. I'apsi(ABTOpCcKas nmporpamma: Xumus. Pabodne mporpaMmel.
[Mpenmernas nuuus yueoHukos . E. Pymsurtuca, ®. I'. ®enpamana. 10 — 11 kmaccer / H. H. T'apa. — 2-¢ usn., non. — M. : [Ipocsemienue, 2016.).

Takum obOpaszom, B 11 kmacce mporpamMMa paccunmTaHa Ha 68 yacoB, U3 pacyera - 2 y4eOHBIX 4aca B HEJNEINI0, M3 HUX: JUIS IPOBEICHUS
KOHTPOJIBHBIX - 5 4acoB, IpakTu4eckux padot - 10 yacos, 1ab0paTOPHBIX OMBITOB — 6.

Pabouyas nporpamma opueHTHpOBaHA HA YUYCOHUK:
Pyozumuc I'.E., @envoman @.I. Xumus.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKHA OBYYAIOIIIUXCS HA CTYIHEHU CPEJJHEI'O (ITOJIHOT'O)
OBPA30OBAHUA

B pe3ynbrate u3yvyeHuss XuMUHM Ha 0a30BOM YPOBHE YYCHUK JOJDKEH

3namv/nonumams:

- 8adicHellue XUumMuyecKue nNOHAMUA: BEIeCTBO, XMMUUYECKUN JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHBIE AaTOMHAS M MOJIEKYJISIpHASI MaCChI,
WOH, QJUIOTPOIHS, U30TOIbI, XUMHUYECKasl CBS3b, AJIEKTPOOTPHUIIATEIIFHOCTh, BAJICHTHOCTh, CTENEHh OKHCICHUS, MOJIb, MOJISIPHAS Macca, MOJISPHBIN
00BEM, BEIIECTBA MOJICKYJISPHOTO U HEMOJICKYJSIPHOTO CTPOEHUS, PACTBOPHI, DIEKTPOIUT U HEDIEKTPOIUT, DIEKTPOIUTHUECKas TUCCOLIMALINS,
OKHUCJIUTETh ¥ BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, TEIUIOBOM 3PPEKT Peakiuu, CKOPOCTh XUMUYECKOW PEaKIuu, KaTalln3, XUMUIECKOe
paBHOBECHE, YTIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

- OCHOGHbIE 3AKOHbL XUMUN: COXPAHCHUS MACCHI BEIIECTB, TIOCTOSTHCTBA COCTaBa, MEPUOTUICCKUI 3aKO0H;

- OCHOGHbIE MeopuU XUMUN: XUMUIECKOU CBS3H, ANEKTPOIUTHIECKON JTUCCOIIUAIINH, CTPOCHHUSI OPTAaHUYECKUX COSAMHEHUN;

- 8ajCHellue 6eulecmeda U Mamepuabl: OCHOBHBIC METAJUTBI U CIUIABBI, CEpHAsl, COJITHAS, a30THAS M YKCYCHAsl KHCIIOTHI; IIEI0YH, aMMHAK,

MHHCPAJIBHBIC y,Z[06peHI/I$I, MCTaH, OTUJICH, alICTUJICH, 66H30J’I, 9TAaHOJI, )KUPLI, MblJId, I'TTFOKO34d, CaXxapo3ad, KpaxmalJl, KJII€TUaTKa, 66J'IKI/I, HCKYCCTBCHHBIC
U CUHTCTUYCCKHEC BOJIOKHA, KAYUYKH, IJIaCTMACCHI;

ymembp:
- HA3b16aMb N3YUCHHBIC BEIIECTBA M0 «TPUBHATBLHONY HITH MEXKIYHAPOIHON HOMEHKIIATYPE;
- onpeodensimyp: BAJICHTHOCTh M CTCIICHb OKUCICHHS XMMHYECKHX DJIEMEHTOB, TUI XUMHYECKOW CBS3HM B COCIMHEHUSAX, 3apsi/l HOHA, XapaKTep

Cp€abl B BOAHBIX pacCTBOpax HEOPTaHUYCCKUX CO@HHHGHHﬁ, OKHCJIIMTECJIb W BOCCTAHOBHTCIIb, IMPUHAJJICIKHOCTE BCHICCTB K PA3JIMYHBIM KilacCcaM
OpraHU4YCCKUxX COCHHHCHHﬁ;



- Xapaxkmepu3oeams: >IEMEHTHl MAJIBIX NEPUOJOB MO WX IMOJIOKEHHIO B nepuoandeckoi cucreme .M. MenneneeBa; o0mue XUMHUECKUE
CBOMCTBAa METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHMUYECKUX M OPraHMYECKUX COEJAMHEHHI; CTPOEHHE U XUMUYECKHE CBOMCTBA M3yYEHHBIX
OPraHUYeCKUX COCIUHECHUM;

- 00bACHAmMb: 3aBUCUMOCTb CBOWMCTB BEIIECTB OT HMX COCTaBa M CTPOCHMS; IHPHUPOLY XMMUYECKOH CBSI3UM (MOHHOHM, KOBaJEHTHOH,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKIuK U TOJI0KEHUSI XUMUYECKOTO PABHOBECHS OT Pa3IMUHBIX (PAKTOPOB:

- 6bINONHAMb XUMUUECKUI SKCIIEPUMEHT 110 PaclO3HaBaHUIO BAKHEHIIMX HEOPIaHUYECKUX U OPIraHUYECKUX BEIECTB;

- npo6ooums CaMOCTOSITEIBHBIA TOUCK XMMHYECKOM HH(OpMAIMM € HCHOJIB30BAHUEM PA3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISPHBIX
W3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); UCIOIb30BaTh KOMIBIOTEPHbIE TEXHOJIOIMU AJIsl 00paObOTKU U NepeAayn XMMHYECKON
uH(pOpMAaLUY U €€ TIPEICTaBICHUS B pa3INuHbIX (hopMmax;

ucnojib3zoeamo npuoﬁpemelmbte 3HAHUA U YMEHUA 6 npakmulleacoz? 0eAmenbHOCHU U NOGCEOHEBHOUL HCUZHU 014

- 00BSICHEHHS XUMHYECKUX HBHGHHﬁ, IMPOUCXOOAINUX B IIPUPOAC, 6BITy M Ha IIPOU3BOACTBC,

- ONpeaACICHHUA BO3BMOXKXHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaIIIGHI/Iﬁ B Pa3JIMYHBIX YCJIOBUAX U OLICHKU UX HOCHGHCTBHﬁ;
- OKOJIOTHYCCKH I'PaMOTHOTO ITIOBCACHUS B OKp}I)KaI-OH_[eﬁ cpeac;

- OCHKHU BJIMAHUA XUMHUYCCKOI'O 3arpsA3HCHUA Opr)Ka}omeﬁ CpCabl Ha OpraHru3M YCJIOBCKA U APYTHUEC JKUBBIC OPraHU3MBbI;
- 0€30MIacHOro O6paH_[eHI/I$I C 'OPrOYMMH U TOKCUYHBIMH BCUICCTBAMU, Ha60paTOpHBIM O60py,HOBaHI/IeM;

- IPUT'OTOBJICHUA PAaCTBOPOB 3aIIaHHOI7I KOHLCHTpAaLWUH B 6I)ITy " Ha IMPOU3BOACTBC,

- KpHTHqCCKOﬁ OIICHKN JOCTOBCPHOCTH XAMHYECKON I/IH(I)OpMaI_II/II/I, HOCTyrIaIOH_Ieﬁ H3 pa3HbIX UCTOYHHUKOB.



COJAEPKAHUE TEM YYEBHOI'O KYPCA

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

AtoM. Xumuueckuii anement. M3oronsl. [IpocThie U CI0XKHBIE BEIIECTBA.

3aKOH COXpaHEHHUs MAcChl BEIIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS SHEPTUU MPU XUMHUYECKHUX PEaKIUsAX, 3aKOH MOCTOSHCTBA COCTAaBA.
BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

ATOMHBIE opOuTaH, S-, P-, d-, f-aekTpoHbl. OCOOEHHOCTH pa3MEIICHHUS IEKTPOHOB [0 OPOUTAISIM B aTOMaX MajbIX M OOJBIIUX MEPHUOJIOB.
OHepreTu4eckue YpoBHHM, MOAYPOBHHU. CBs3b NMEPUOJUUYECKOIO 3aKOHA U MEPUOJUYECKON CHUCTEMBI XMMHYECKHMX JIEMEHTOB C TEOPHEW CTPOEHUs
atoMoB. KopoTkuii ¥ NIMHHBIA BapHaHThl TAaONMIIBI XUMHUYECKUX 3JeMEHTOB. llojokeHue B MEpUOAUYECKON CHUCTEME XMMHYECKHX JJIEMEHTOB
BOJIOPO/1a, JAHTAHOUOB, AaKTUHOMI0B M UCKYCCTBEHHO IOJYYEHHbIX 3JIEMEHTOB.

BaneHTHOCTh U BaJIeHTHBIE BO3MOXKHOCTH aToMoB. [leproandeckoe n3MeHeHne BAJIGHTHOCTH U Pa3MEPOB aTOMOB.

PacueTHble 3agaun. Boruncienne Maccel, 00beMa MM KOJMYECTBA BEIIECTBA MO0 U3BECTHON Macce, 00beMy WM KOJIMYECTBY BEIIECTBA OJJHOTO
U3 BCTYMHBIIUX B PEAKIIMIO WM TOTYYUBIINXCS B PE3yJIbTaTe PEAKI[UU BEILIECTB.

Tema 2. CTpoeHue BemecTBa (7 4acoB)

XuMuyeckasi cBsi3b. Buabl 1 MexaHu3Mbl 00pazoBaHusi xumudeckoi cBsizu. MonHnas cBs3b. Katnonsl u annonsl. KoBanieHTHas HeMosspHas
cBa3b. KoBaneHTHass mnossipHas CBS3b. ODJEKTPOOTpULATENbHOCTh. CTemneHb OKuciaeHus. Mertamnuyeckass cBsi3b. BopopogHas — cBs3b.
[IpocTpaHCcTBEHHOE CTPOCHHE MOJIEKYJI HEOPTraHMUYECKUX U OPTaHUYECKUX BEIIECTB.

THunbl KPUCTAUIMYECKUX PEUIETOK U CBOMCTBA BellecTB. [[puurHbBl MHOT0OOpa3usl BEIIECTB: N30MEPHSI, TOMOJIOTHSI, aJNIOTPOTIHSL, U30TOIHS.

JeMmoHcTpanuu. MoJenu MOHHBIX, aTOMHBIX, MOJIGKYJSIPHBIX M METAJUTMUECKUX KPUCTAITHYECKHX pemieTok. Dddext Tungans. Moaenu
MOJIEKYJI H30MEPOB, TOMOJIOTOB.

Pacyernble 3agaun. BrrunciieHne macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOAYKTA PEAKIUU, €CIU ISl €ro TOJYYEeHHS JaH PacTBOp C
ONPEACIIEHHON MaCCOBOU JIOJIEN MCXOQHOTO BEILIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Knaccudukanus XuMHUUECKUX peakliuii B HEOPraHUYECKOW U OpPraHNYeCKON XUMUHU.

CKOpOCTh peakiny, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB. 3aKOH ACHCTBYIOIIUX Macc. DHEprus akTuBamuu. Karamus u Kataau3aTophl.
OObpatumocth peaknuil. Xumudeckoe paBHoBecue. CMellleHHME paBHOBECHS MO JeHCTBUEM pa3nuuHbix ¢akrtopoB. [Ipunnun JlelllaTtenbe.
[Tpon3BoICTBO CEpHON KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

JemoHcTpauuu. 3aBUCUMOCTh CKOPOCTH PEAaKIMHU OT KOHIEHTpPAllMM W TeMmIlepaTyphl. Pa3nokeHue mnepokcuja BOAOPOAA B MPUCYTCTBUU
katanuzaTopa. OnpeneneHue cpeibl pacTBOpa ¢ MOMOIIBIO YHUBEPCATBLHOTO HHIUKATOPA.

JlabopaTropHble onbIThI. [IpoBeneHne peakinii HOHHOTO 0OMEHA JIJIsl XapaKTEPUCTUKU CBOMCTB AJIEKTPOJIUTOB.

IIpakTuyeckas padora. BausHue pa3nudHbX (pakTOPOB HA CKOPOCTh XUMUYECKOU PEAKITHH.
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PacueTHble 3a7a4yu. Beruucinenne mMacchl (KOJTMYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKkIy, €CIM W3BECTHA Macca MCXOTHOTO BEIECTBa,
COJIEp>KaIllero ONpeIeICHHYIO A0 IpUMeceH.

Tema 4.PacTBopsbI (7 4acoB)

Hucnepcusie cuctemsl. MctunHable pacTBOpbl. CrIOCOOBI BBIpAXKEHUS KOHLIEHTPALMKA PACTBOPOB: MAccoBasl J0JII PACTBOPEHHOTO BEIECTBA,
MoJIsipHast KoHIeHTpanus. Koimonansie pacTBOpbI. 30JIH, TEIIH.

OnekTpoauTnueckas nuccounanus. CHIbHbIE U clladble 3IeKTPONUTHL. Kuciomuo-ocHoguvie g3aumodeticmsausi 8 pacmseopax. Cpena BOIHBIX
pPacTBOPOB: KUCHasi, HEUTpalibHasl, enouHas. Monnoe npouzsedenue 600vi. Bonopoausiii nokasarens (PH) pactBopa.

T'uoponus opeanuueckux u HeOp2aHUUecKux coeOuHeHul.

IIpakTuyeckas padora. [Ipurorosienue pacTBopa ¢ 3aJJlaHHON MOJISIPHOM KOHLIEHTpaIuen

Tema S5.9ekTpoxumMnyeckue peakuuu(S 4acos)

XUMHYECKUE MCTOYHHMKHM TOKA. PsJ CTaHJApTHBIX 3JIEKTPOJHBIX MOTEHUUAIOB.DJIEKTPOIN3 PACTBOPOB U paCIUIaBOB. [lonamue o Koppo3uu
memannog. Cnocodwl 3auumol 0m KOppo3UU.

Tema 6. MeTauibl (12 yacos)

[TonokeHne MeETAIJIOB B TMEPUOJUYECKOM CHCTEME XHMMHUYECKUX »dJeMeHTOB. (OOIiue CBOMCTBa METauIoB. JJNEKTPOXHUMHUYECKUN P
HanpspkeHui MetayuioB. O01ue criocoObl MOIyYeHUs] METAJUIOB.

0O0630p METAIIOB INIABHBIX MOATPYII (A-rpyIi) NepHOIUIECKON CUCTEMbI XMMUYECKUX 3JIEMEHTOB.

O0630p MeramioB MIaBHbIX HoAarpynn (b-rpynmn) nepuoauyueckoll CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB (MEb, LUHK, MUMAH, XPOM, XHCene3o,
HUKeb, NIAMUHQ).

CruiaBbl METaJIIOB.

OKcUBI ¥ THIPOKCH]IBI METAILIIOB.

JemoncTpanuu. O3HaKOMIIEHHE ¢ 00pa3llaMu METAJUIOB M UX COeAUHEHUN. B3auMoeiicTBie MIETOYHBIX U MIEJTOYHO3EMENbHBIX METAIIJIOB C
BOION. B3auMopeiicTBre Meau ¢ KUCTIOPOJIOM U cepoid. DieKTponu3 pacTBopa xiaopuaa meau (11). OnbITel o KOPPO3UK METAIIIOB U 3alllUTE OT Hee.

JlabopaTopuble onbIThl.B3anMoeiicTBiE IMHKA M JKelie3a C pacTBOpaMU KHUCJIOT U MIeNoYeil. 3HAKOMCTBO C O0Opa3llaMi METAJJIOB U UX
pyaamu (paboTa ¢ KOJUIEKIIUSIMHU ).

Pacyernble 3agaum.PacyeTsl Mo XMMHUYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MAcCCOBOM J0JIel BBIXOAA MPOJYKTAa PEAKIIMH OT TEOPETUUYECKH
BO3MOXKHOT'O

IIpakTuyeckasi pabora.Pemenue 3KkcnepuMeHTAIBHBIX 327124 10 TeMe «MeTaswmn».

Tema 7. Hemerasanbl (10 yacoB)

O030p cBoMcTB HemeTawioB. OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIC CBOWCTBA THIHUYHBIX HeMeTauloB. OKCHIbI HEMETAUIOB U
KHCJIOPOA0COACpIKAIIHE KHCIOTI. BOIOPOIHBIE COSTUHEHHS HEMETAIIIOB.

Hemoncrpanmuu.O0pasipl HemetaioB. O0pa3isl OKCHIOB HEMETAJUIOB U KUCIOPOJICOepKAIMX KUCIOT. ['opeHue cepsl, Gocdopa, xenesa,
Mar"uvs B KHCJIOPOJE.
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JlaGopaTopHble ONBITHI. 3HAKOMCTBO ¢ 00pa3liaMyd HEMETAJIOB U WX MPUPOTHBIMU COSAMHEHUIMHU (paboTa ¢ KoJuteknusimu). Pacrio3naBanue
XJIOPUIOB, CYJIb(aTOB, KAPOOHATOB.

['eneTnyeckasi CBSA3b HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB.

IIpakTnyeckas padora.Pemenue 3xcnepuMeHTANbHBIX 32124 110 TeMe «HemeTrawibi».

Tema 8. XuMus 1 )Ku3Hb. (54.)

XUMHA B MMPOMBIIIJICHHOCTH. HpI/IHI_II/IHBI XUMHYCCKOI'O IMPOU3BOJCTBA. XHUMHUKO-TEXHOJIOTHUECKHE MPUHIUIIBI TPOMBIIIJIICHHOI'O IMOJTYYCHUS
MetasuioB. [Ipon3BoacTBo uyryna. [Ipon3BoacTBo craiu.

Xumusi B ObITY. XUMHUYECKAsI POMBIIIJICHHOCTh M OKpYKarolias cpea.

IIpakTukym/ 4). Penienue skcriepuMEHTAIBHBIX 3a7ja4 110 HEOPraHMYECKOW XUMHHM; PEIICHNE IKCIEPUMEHTANIbHBIX 3a/1a4 110 OPraHUYecKOi
XMMHUU; PELICHUE MPAKTHUECKUX PACUETHBIX 33/1a4; IoJIyuyeHHe, COOMpaHie U pacliO3HaBaHUE ra3oB.
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TEMATHYECKOE INTAHUPOBAHHUE

Ne paznena n HaumenoBanue pas3zaeinoB u teM VY4eOHble yacsl | KoHTposbHbIE pabOTHI IIpakTryeckas 4acTb
TeEM J1a00PATOPHBIE OTBITHI | MPAKTHYECKHE PAOOTHI

1. Bakneiinme xuMu4ecKue MOHATHS U 8 1 - -
3aKOHBI

2. CtpoeHue BemniecTra 7 1 - -

3. XUMUYECKHE peakluu 7 - 2

4, PactBopb1 7 - 1 1

S. DNEKTPOXUMHUECKHUE PEAKITUH 3) 1

6. MerTamasl 12 1 1 1

7. Hemeramnsr 10 1 2 -

8. XUMUS ¥ )KU3HD 5 - - -

9. [TpakTukym,060011eH1E 7 1 - 5
Hroro: 68 6 6 8
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KpuTtepun u HOpMBI OLICHKH 3HAHUH M YMEHHUI 00y4alOIIuXCs

KoHTposb pe3ynpTaToB 00yueHMs SIBISETCSI OOHOM M3 BaXKHEHIIMX KOMIIOHEHTOB IIpolrecca o0yueHus XuMuu. B mpouecce o0ydeHus JOIKHBI
OBITH YCTAHOBJIEHBI YETKHE B3aMMOCBSI3M MEXKY MOHATUSAMH, POPMUPYEMBIMH Y ydamuxcs. IMEHHO TaKuM 00pa3oM y HHUX CO3[AeTCsl ONpe/ieeHHas
cucrema 3HaHui. Kaxnas HoBas TeMa paccMaTpUBAeTCs JIMIIb IIOCIE TOrO, KaKk Y4YHUTENb MPOBEIET KOHTPOJIb OLEHMBAHUS YPOBHS YCBOEHHS
NOJTYYEHHBIX 3HAHWW JJIs1 BOCHIPHITHS HOBOT'O MaTepuayia. BrIMmonHeHne Kakux-1u0o0 YIpaXHEHUH MO HOBOW TeMe CIOCOOCTBYeT Oojiee MOIHOMY,
OCO3HAaHHOMY YCBOEHHIO MaTepuaia, Co3aeT yCIOBUs Ul (POPMUPOBAHUS Y ydaIlUXCs CUCTEMbl XUMUYECKUX MOHATHH, JTOTHYECKU CBA3aHHBIX JIPYT C
JPYToM.

KoHTposnb 3HaHMI ydamuxcsl AOJDKEH NPOBOAUTHCS YUYUTENEM CHUCTEMAaTHYeCKH. BHUAbI KOHTPOJIE MOTYT ObITh INPOIMCAHbI B T'OJOBOM
TEMAaTUYEeCKOM IJIAHWPOBAHHH, a TAKXKE B IUIAHE M KOHCIEKTE ypoka. OpUEHTHPOM sl YUIUTEINsl XUMUHU JIOJKHBI ObITh UMEIOIIUECS B MPOrpaMMax
pyOpuKu «JlocTHKEeHUe MpeIMETHBIX, METAIIPEIMETHBIX U INYHOCTHBIX PE3YJIbTATOBY.

Knaccubukanyy BUAOB KOHTPOJIS PE3YILTATOB O0OYUEHHS XUMUHI
1. Ilo mecTy B y4eOHOM mpolLecce
1. I1o dbopMe npoBeaeHNs.
e InmBUIVAJILHEIN.
* OpoHTAIBLHBIN (MACCOBLIN).
2. ITo cnoco0y opraHu3alyH.
* YCTHBIIL.
¢ [TnceMeHHBII.
*[IpaKkTHYECKUA.

OnenuBanmne yCTHOrO 0OTBETa

NupuBuayanbHblii KOHTPOJIb DPE3YIbTATOB MOXET NPOBOJUTHCS Ha YpPOKE Kak B (opMe KPaTKOro ompoca ¢ mecra (ppoHTambHas
KOHTpOJIMpYyIolias Oecena), Tak U B BHJIE 00CTOATEIbHO NMPOBEPKH 3HAHMI M YMeHHil y AOCKH. DTOT BHJ onpoca (MHIUBUAYAJIbHbIN) MOXHO
MIPOBOJINTH Ha 3Tanax akTyaJu3alluy 3HAaHWH, N3y4eHUs: HOBOIO MaTepualia, 3aKperieH!s] 1 COBEPILICHCTBOBAHUS 3HAHUM U TPOBEPKU YCBOEHHSI HOBOT'O
MatepHaia. Borpocsl yuurens ais KpaTKOro omnpoca JIOJDKHBI ObITh JJAKOHMYHBI, C(OPMYIHPOBAaHbl B MOHATHBIX YYEHHKY TEpMUHaX U TpeboBaThb
KpaTKoro oTBeTta. J[J11 5JKOHOMHUH BPEMEHH MO>KHO MCII0JIb30BaTh KAPTOUKH C BOMPOCAMHU, HA KOTOPbIE YYEHUKH T'OTOBATCSI OTBETUTH Y JIOCKH.

Bo Bpems oTBeTa ywamierocs Uil JOCTHXKEHHMS YCTOMYMBOIO BHHMMAHHS Kilacca IIOJE3HO MPEAYCMOTPETH IOCIEIYIOIIEE 3a OTBETOM
PELEeH3UPOBAHUE CO CTOPOHBI IPYIHX yUalllUXCsl, UCIPABIEHHUE JOMYILEHHBIX OIIHOOK, TOTIOTHEHHUE.

[Tpu mpoBeneHUH ompoca JIOMYCKAaeTcsl 3a7aBaTh y4alleMyCsli HaBOJSMIIME BOMPOCHI JUIS TOTO, YTOOBI MOMOYb €My C(hOpPMYIHPOBATH CBOU
MBICITU. MOTYT OBITH U TOTIOJTHUTEIBHBIE BOIIPOCHI, €CJIM OHU HEOOXOAUMBI JIsl TPE/ICTOSIIIEr0 U3yYeHHsl HOBOTo MaTepuaia. Bo BpeMs ycTHOro orsera
YUaIlerocs y4uTellb UMEET BO3MOXKHOCTH 3a7aTh JOIMOJHUTENIBHBI BONPOC ITUArHOCTHYECKOTO XAapaKTEPa, KOTOPHI ITOMOXKET BBIIBUTH COCTOSHUE
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3HAHWW U YMEHUH OTBEYAIOLLETO.

[IpoBeneHre YCTHOTO HMHIMBHIYAJIBHOTO KOHTPOJISI TpeOyeT OT yduTenss cOOpaHHOCTM M BHHMMAaHHMs, TaK Kak HeoO0xomumo 3a 5-10 MuHyT
BBISIBUTH 3HAHUS YYaILMXCS B KJIacce.

Yyutens 00s13aH IPOKOMMEHTHPOBATh OTBET YUEHHKA, YKa3aB Ha OITMOKH M OTMETUB y/IauyHble CTOPOHBI. JIF000H OTBET T0KEH OBITh 3aMEYCH
y4UTEIeM U O0BEKTHBHO UM OIleHeH. Heo0s3aTebHO CTaBUTh OTMETKY 32 KaXKIIbIii HETIOTHBIN OTBET. ECiM y4eHUK HEOHOKPATHO JIOTIOTHSIT OTBETHI
JIPYTUX OJHOKJIACCHUKOB, TO MOYKHO ITOCTaBUTh €My OOIIYI0 OTMETKY 3a YPOK.

OTMmeTKka «5»:

- JIaH MOJIHBIN U NPaBUIIBHBINA OTBET HA OCHOBAHUHU M3YUYEHHBIX TCOPUI,

Marepual U3JI0KEH B ONPENCIICHHON JIOTHYECKOUN MOCIIEI0BATENbHOCTH, TUTEPATYPHBIM S3BIKOM,
OTBET CaMOCTOSITEIIbHBIN

BO3MOYKHA OJIHA HECYIIECTBEHHAs OIINOKa.

Ormerka «4»:

- JIaH TMOJIHBIM U MPABUIBHBIN OTBET HA OCHOBAHUU U3YYEHHBIX TEOPUH,

- MaTepuall U3JI0KEH B OIPEACIICHHOM MOCIeI0BaTeIbHOCTH,

- OTBET CaMOCTOSTCIIHbHEIN

- JOmyIIeHbl 2-3 HeCyIECTBEHHbIE OIIMOKU, NCTIPABICHHBIE 110 TPEOOBAHHUIO YUUTEJIS, MM JaH HEMOIHBIA U HEUYETKUI OTBET.

Otrmerka «3»:

- JIaH TOJIHBIM OTBET, HO MIPU ATOM JOMYIIEHA CYIECTBEHHAs! OMMOKA MIIM OTBET HETIOIHBIH, TOCTPOEH HECBSI3HO.

OrmeTka «2»:

- OTBET OOHAPYKMBAET HEMMOHUMAaHUE OCHOBHOTO COJIEpKaHMsI yueOHOro MaTepuana,

- IOMYIIEHBI CYIIECTBEHHBIEC OMMOKH, KOTOPBIE YUAIIIMICS HE MOXKET UCTIPABUTH TIPH HABOISAIIUX BOMIPOCAX YUUTEIS.

Ormerka «1»:

- OTCYTCTBHE OTBETA.

@poHTaTbHAS KOHTPOJUpYOIIasi Oecela OOBIYHO JOCTATOYHO KpaTKOBpeMeHHa. Bompockl, Kak M BO BCAKOW Ipyroil Oecenme, TpeOyroT
KpaTKOTO OTBETA, MO3TOMY 3a OJWH TaKOW OTBET YUEHUKY CTABUTH OLICHKY HeJb3s. HyKHO 3apaHee HAMETUTh TEX YYEHHKOB, OTBET KOTOPBIX BO BPEMSI
Oecenpl XOTAT OLIEHUTH, U 33/1aBaTh UM IIeNIEHANPaBICHHO 3allJITaHUPOBAaHHBIE sl Oecenpl Bompockl. OHAKO HE CleAyeT 3a7aBaTh MOAPS BOIPOCH
OJIHOMY M TOMY >K€ Y4YeHHKY. PaboTaTh moJpKeH Bech Kiacc. @poHTanbHAsE Oecela MOXKET COUeTaThCs ¢ YCTHBIM y4€TOM 3HAHMM, KOTJa HECKOJIbKO
YUYaIIUXCS TOTOBATCS K OTBETY Y TOCKH. CIIOKHOCTh pabOTHI 3aKIF0YAETCSl B TOM, YTOOBI HE YITyCKaTh U3 MOJIS 3pEHHS KJIacC, yUaCTBYIOIIUN B Oecesie, U
yYalmxcsi, OTBEYAIOIIUX Y JOCKH.

3aueT - ATO METOJ] YCTHOTO KOHTPOJIS, KOTJ[a YIeHHUKaM MPEIOCTABISETCS BOSMOKHOCTH 00Jiee ITUTENHHO U 00CTOATEIHHO OTBETUTH HA BOTIPOC.
OOBIYHO 3aYeT HA3HAYAETCSI BO BHEYPOUHOE BPEMsI; KJIACC MPU STOM PA3CNIeTCs Ha JBE WU TPH TPYIIIBI, KOTOPBIE MPUXOIAT HA 3a4eT M0 OUYepean B
pazHoe Bpemsi. O MpoBeIeHNH 3a4eTa yYUTelb COOOIIAeT 3apaHee, YTOObI yyaliuecs MOTJIM K HEeMY TOJATOTOBUTHCS. J[JIs1 MOATOTOBKH K 3a4eTy yYUTENb
COCTABJISIET BOMPOCHI, a TAKXKE MPUMEPHBIC 3a7a9i, PEKOMEHYeT JINTepaTypy, MPeIBapUTEIILHO MPOBEPHUB, UMEETCS JTU OHA B IIKOJIbHON OMOJIMOTEKE.
Cpoku mpoBeeHus 3a4eTa IOJKHBI OBITh U3BECTHBI 3aMECTHTENIO JUPEKTOpa MO y4eOHO-BOCIUTATEIHHON paboTe, YTOOBI MOKHO OBLIO PETYIHPOBATH
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Harpy3Ky y4auuxcs.

Knaccuueckuil 3aueT npeaycMaTprBaeT BbIIBJICHUE YPOBHS 3HAHUN, YMEHHH U HAaBBIKOB y4allluXcsl BO BpeMs Oecesibl yueHuka ¢ yuureneM. OH
JaeT MOJHOE M TOYHOE MPECTaBICHNE 00 YPOBHE O0YYEHHOCTH KaXI0T0 YYSHHKA, OJTHAKO OTHUMAEeT MHOTO BPEMEHH, UYTO BEJIET K MEePErpyKEHHOCTH
KAK YYHTENs, TaK U YYCHHKA.

OnennBanne NUCbMEHHOH PadoThI

[TucbMeHHBIE pabOTHI MOAPA3ALIAIOT Ha TEKYyILUE (IIPOBEPOYHBIE) U UTOTOBbIE (KOHTPOJIbHBIE) pa0OThI; 10 BPEMEHH OHU MOT'YT 3aHMMAaTh BECh
YPOK WJIH €r0 YacTb.

K meronam nucbMeHHOH IPOBEPKU Pe3ysbTaTOB 00YUYEHUs] OTHOCATCS MUCbMEHHAsl KOHTPOJIbHAs paboTa Ha 45 MUH, IpOBEpOYHbIe pabOThI Ha
10-15 muH (HampuMmep, pelIeHHEe pacyeTHBIX 331ay), MUCbMEHHBIC JOMAIHUE 33/JaHUs, MUCbMEHHBIM YYeT 3HAHUH OTAETBbHBIX YUYaIIUXCS I10
KapTOYKaM, XUMUYECKNE NUKTAHTBI, 3aJaHHs TECTOBOT'O THUIIA U T.II.

[ToaroroBka y4amuxcst K KOHTPOJIbHON paboTe yallle BCEro OCyLIECTBIIsSIETCS Ha 0000maonmx ypokax. O npoBeIeHUN KOHTPOJIbHON paboTh
yJaluxcs npeaynpexaaoT 3apaHee, 4To0bl OHU MOTJIM HOJATOTOBUTHCS.

CopepxaHue KOHTPOJIbHOM pabOThl OXBaThIBa€T BeCh HanloJiee BaXKHbII MaTepuall KOHTPOJIUPYEeMOM TeMbl. B Takoil 00sbIIold KOHTPOJIBHOM
paloTe 3aaHus TOJDKHBI OBITh €MHBIMU JUIS YYaIlIMXCsl BCEX YPOBHEH pa3BUTUA. B KOHTpOJbHYIO paboTy peKOMeHyeTcs BKII0UaTh pa3HOOOpa3Hble
3aaHus: 0000IIArOIINE BOPOCH, KAYECTBEHHBIC M PACUETHBIC XMMUYECKHE 3a/1a4H, IEIOYKH MPEBPAIIECHHi, TeCTOBbIC, rpaduvecKne 3aJaHus 1 T..I.
Heo6xonumo ucnonp3oBaTh HauOOJbIIEE YUCIO BapUaHTOB. TeTpaau Ui KOHTPOJIBHBIX paboT SABISIOTCA JOKYMEHTOM, KOTOPBIH MOXET OBbITh
IIPOBEPEH AJMUHUCTpPALME IIKOJbl M HHCIEKTOPOM OTAeNa 00pa3oBaHMsl, MOATOMY TETPAAM JJsi KOHTPOJBHBIX pPadOT JOJKHBI XPAaHUTHCA B
XMMUYECKOM KaOMHETe B TeUeHUH y4eOHOro roja.

VYuurento MHOrJa JOBOJIBHO TPYAHO ONPENENIUTh CTENEHb CJIO0KHOCTH MOJOOPAaHHBIX 3alaHuil. MeToaucThl COBETYIOT BOCHOJIb30BAaThCA
creayromuM nprueMom. Heo6xoumMo caMoMy BBIMOJIHUTB 3Ty paboTy, a U3pacXoJ0BaHHOE BpeMs Il YUEHUKOB §8-9-X KJIACCOB HAJ0 YBEIMYHUTH B 5
pa3, a Juid CTapuIMX KiaccoB - B 3 pa3za. MOXHO B X0Ji€ IPEABAPUTEIBHON CaMOCTOSTENILHON pabOThl MPEAJIOKUTh HECKOJIBKO TUITUYHBIX 3aJJaHUN U
IIPOAHAJIN3UPOBATH CTETIEHb UX BBINOJIHEHUS.

[Tpu oneHMBaHMM OTBETA yJallerocss He0OXOAMMO YUUTHIBATh Kau€CTBO BBIOJHEHMS paOOTHI 1o 3a1aHusiM. KoHTponbHas paboTa oleHUBaeTcs
B LIEJIOM.

OrMmerka «5»:

*  JlaH MOJIHBIN OTBET Ha OCHOBE W3YUEHHBIX TEOPHUil, BO3MOXKHA HECYILIECTBEHHAs! OIIMOKA.

OtMmerka «4»:

® JIONYCTHMa HEKOTOpas HEMOJIHOTA OTBETA, MOKET OBITh HE O0JIee IBYX HECYIIECTBEHHBIX OIIHMOOK.

Otmerka «3»:

. paboTa BBIMOJIHEHA HEMOIHO (HO HE MEHEe YeM Ha TPETh),

UMEIOTCs He 0oJiee OJHOM CyIecTBEHHOM OIIMOKH U 2-3 HeCyIeCTBEHHbIE.

OrMerka «2»:

* pa0oTa BBIIOJHEHA MEHBIIIE YeM Ha TPETb,

*  HUMeeTcs HECKOJIBKO CYIIECTBEHHBIX OIMIMOOK.
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OrMmetka «1»:

* pabota He BBIIOJIHEHA.

Bo3moxHa ciemyroias CucTeMa OlleHUBaHUSI KOHTPOJIBHOU PaOOTHI MO MITUOAITFHON CHCTEME:

P BBITOJIHEHUH ydeHUKOM OT 96 1o 100% paboThl cTaBUTH OLEHKY «5»; 0T 76 10 95% paboThl - «4»; oT 50 1o 75% - «3»; ot 20 10 50% -
«2». [Ipy TOJTHOM OTCYTCTBUH NPABUIIBHBIX OTBETOB HJIU BBHITIOJIHEHHH PabOThl MeHee ueM Ha 20% cTaBuUTCS OIleHKa «1».

[Tpu o1ieHKe BBHIOTHEHHS MMCbMEHHON KOHTPOJIBLHOU pabO0Thl HEOOXOUMO YYUTHIBATH TPEOOBAHUS €IMHOTO Oporpaduiyeckoro pexxuma.

Bce paboThel 00s13aTeNIbHO JJOKHBI OBITH TIPOBEPEHBI K CIEAYIOMIEMY YPOKY, IIPH 3TOM YYUTEIb JOJDKEH COOI0IATh MOJHYI0 OObEKTUBHOCTD.
OO6s13aTeneH aHanu3 pe3y/IbTaTOB MUCbMEHHON paboThl U padoTa HajJ TUNUYHBIMHU omuOkamu. OObsSBIECHHE OIEHOK U aHaIu3 paboT TpedyloT OT
YUHUTEJIsE COOTBETCTBYIOIIETO MEJAarOrM4ecKoro TakTa.

OreHrBaHKE TECTOBBIX PadoT

TecTpl, cocTOAIIME W3 TSTH BOIPOCOB MOXHO MCIOJIB30BaTh IMOCIE M3y4deHUs Kaxjaoro marepuana (ypoka). Tect m3 10—15 Bompocor
UCHOJNb3YyeTCs Ui epuoandeckoro KoHTposs. Tect u3 20—30 BompocoB HEOOXOIMMO UCIIOIB30BATh JJIsl UTOTOBOT'O KOHTPOJIS.

[Tpu orleHMBaHWUY UCTIOIB3YETCS CICIYOIAs KA JUI TECTa U3 MATH BOIIPOCOB * HET OIMOOK — OILIEHKA «5»; * OJIHA OIIUOKA - OIICHKA «4»;
JIBE OIIMOKHU — OLIEHKA «3»; ® TPU OLIMOKH — OIIEHKA «2».

Eciu onenka BeicTaBisieTcss B (hopMe 3adeT/He3adeT, TO 3a4eT CTaBUTCs NpH BoimosiHeHUun 70% 3amanmii. Takas ¢opMa OICHKH HUCIOIB3YeTCS,
€CIIM TECT COACPKUT YIPAXKHEHUS Ha pacrio3HaBaHue. Eciu TecT olieHuBaeTcs mo naTHOaUIbHOM CUCTEME, TO CTAHJAPTHBIE KPUTEPUHU OLIEHOK TaKOBBI:
91-100% - omenka «5»; 81-90% - orrenka «4»; 80-70% - ouenka «3»; Hmxe 70% - orieHKa «2».

Ouenka yMeHUi peliaTh pacyeTHbIE 321241
OTMeTKa «5»:

. B JIOTMYECKOM PAaCCYXJACHUHH PEIICHUU HET OIIUOO0K,

Otmerka «4»:

. B JIOTHUECKOM PAaCCYKJIEHUU U PEIICHUH HET CYIIECTBEHHBIX OIIHOOK,
. JOTYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIMIMOOK

Otmerka «3»:

. B JIOTUYECKOM PACCYK/IEHUU HET CYIIECTBEHHBIX OIHUOOK.

. JIOTTYCKAeTCsI CYIIECTBEHHAsI OIMOKA B MAaTEMaTHYECKUX pacyerax.
OTMeTKa «2»:

. UMEIOTCS CYIIIECTBEHHBIE OITMOKH B IOTHYECKOM PACCYKICHUHU U PEIICHUH.
OtrMeTka «1»:

. OTCYTCTBHE OTBETA Ha 3a/IaHUE.

OueHka 3KCNEPUMEHTAIBHBIX YMEHHUI (B Ipouecce BbINOJTHEHUS NPAKTHYECKUX PadoT 110 MHCTPYKIIUH)
[IpakTuyeckue pabOThl MO XUMHMM BBINOJHIIOTCA B TETPaAsX s NMpakThudeckux pabotr. [Ipu olleHMBaHMM OTYEeTa IO BBHINOJIHEHHIO
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HpaKTH‘ICCKOﬁ pa6OTBI OCO60€ BHUMAHUEC yI[eJISIeTCSI Ka‘-ICCTBy U ITOJIHOTC CAMOCTOSTCIIBHBIX BBIBOJIOB y‘-IeHI/IKa.
KonudecTBo nmpakTHyecKkux paboT ONpeIeIeHO B TpOorpamMmme.
B Teuenne yueGHOTO T0O1a TETPAAM AJIS IPAKTUYECKUX pabOT XPAaHUTCS B HIKOJIE.
OtmeTka «5»:

. DKCIEPUMEHT BBINOJIHEH MOJIHOCTHIO. C/1enanbl IpaBUIIbHbBIC HAOIIOICHHUS U BHIBOIHI,

. 9KCIIEPUMEHT OCYIIECTBIICH IO IUIAHY, C
YYETOM TEXHUKU 0€30MacHOCTH U MPaBUII pabOTHI ¢ BEIIECTBAMU M TPUOOpaMH,

. IIPOSIBJICHBl OPraHNU3ALIMOHHO-TPYIOBBIE
yMeHus (MOJIEPKUBACTCS YUCTOTAa PabOYero MecTa, MOPSI0K Ha CTOJIE, SKOHOMHO HCIIOIb3YIOTCSl PEaKTHBBI).

. JlomyieHsl HE Oonee IBYX

HECYIIIECTBEHHBIX OIMOOK MPH 0POPMIICHUU PaOOTHI.
OrMmetka «4»:

. pabora BBITIOJTHEHA, CIIeIIaHbl
IpaBUJIbHbIE HAOIIONEHHSI U BBIBOJBI: SKCIIEPUMEHT BBIMOJIHEH HEMOJHO WM HaOMIOJAl0TCsS HECYIIECTBEHHbIE OIIMOKH B
paboTe ¢ BellecTBaMy U pUOOPaMHU.

OtMmerka «3»:

. OTBET HENOJHbIM, paboTa BBIIOJHEHA
IPaBUIBHO HE MEHee, YeM HAaMOoJIOBHHY, JOIMYyIleHa CYIIECTBEHHass omMOKa (B XOJA€ HIKCIEPHUMEHTa, B OOBSCHEHUH, B
opopmiienuun padotsl, no Th npu pabore ¢ BemecTBamMu U npuOOpamMm), KOTOPYIO yUalMiics MCTpaBisieT MO TPeOOBaHHIO
yuutens. Jlonyckaercs opopmieHue paboThl 6e3 3aucH ypaBHEHUH peakIvid.

. DKCIEPUMEHT IOJIHOCTHIO BBINIOJIHEH B
COOTBETCTBHMHU C MHCTPYKLHUSAMH U MPaBUJIAMH TEXHUKHU 0€30M1aCHOCTH, HO paboTa He oopmIieHa.

OrMmeTka «2»:

. BoinonHeHO MeHee MOJIOBUHBI padOThI;

. JIOTYILIEHBI nBE WIH Oonee
CYLIECTBEHHbIE OMIMOKU B XOJ/I€ IKCIIEPUMEHTA, B OOBSICHEHUH, B 0opMmiieHnu padboTsl, o Th npu pabote ¢ BemecTBaMu U
npubOpaMu), KOTOpPbIE YUAITHICA HE MOXKET UCTIPABUTH.

Ormerka «1»:

. paboTa He BBIIOJHEHA,

. MIOJTHOE OTCYTCTBUE
IKCIEPUMEHTAIIBHBIX YMEHUI.

OTtpaboTka MpakTUYECKUX pabOT HE IMpelycMaTpUBaeTcs MPU OTCYTCTBHM y4alllerocs Ha MPaKTUYeCKoW paboTe, MpU BHIIOJHEHUU
yKa3aHHBIX paboT Ha OTMETKH «1» 1 «2».
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B uckimounTenpHBIX CliydasaX Ipyu OTCYTCTBUH YHalICrocCA 110 YBAXKXUTCIIbHBIM IIPUYIXHAM YUUTCIIb MOXKET NIPCAO0CTABUTH BO3SMOXKXHOCTDH

BBITIOJIHUTD MTPAKTUYECKYIO paboTy.

OHeHKa yMeHI/Iﬁ pelIaTh 3KCICPUMEHTAJIBHLIC 3a1a14N
HpI/I OIICHKE 3TOI'0 YMECHUS CIICAYCT YUUTHIBATDh Ha6J'II-OI[eHI/I${ YUUTEIA U NPEABABIACMBIC YHallIUMCA PE3YyIbTaThbl BBIIIOJIHEHUA OIIBITOB.

OTMeTKa «5»:

.
.
obopynoBaHus,
.
.
OtrMmeTka «4»:
[ ]

obopyoBaHws,

oImMO0K (B OOBSICHEHUH U BBIBOJIAX ).
OtrMmetka «3»:
[ ]

o0opyoBaHwUs,

HAIlOJIOBUHY,IONIYIIICHA CYIIIECTBCHHAs OIIMOKA B O0BSICHEHHH U BbIBOJAX,

COCTaBJICH

[Tnan pemieHust 3ajauu COCTABIIEH MPaBUIIBHO,
OCYILECTBIICH MOJI00P XUMUYECKUX PEAKTHBOB U

OKCHICPUMCHT BBIIIOJIHCH ITOJHOCTBIO,
JaHO IIOJIHOC OOBSICHEHHUE U CACIaHbI BBIBOJBI.

IUTaH PELICHHs COCTABIIEH MPaBUIILHO,
OCYIIECTBJICH TOJI00P XMMHYECKUX PEAKTUBOB H

OKCIICPUMCHT BBIITIOJHCH IMOJIHOCTLIO,
AOIYIIEHO HE Ooee ABYX HECYIIECCTBCHHBIX
IIJIaH pCIICHUA COCTABJICH ITPABUJIBHO,
OCYIICCTBJICH HOI[60p XUMHUYCCKUX PCAKTUBOB U
OKCIICPUMCHT BBITIOJIHEH HE MCHCEC, qeM

OKCIICPUMECHT BBIIIOJHEH IIOJTHOCTBIO, OTYET HC

AONYIICHbI HAPYHICHHUSA TCXHUKU 6C3OHaCHOCTI/I,

OKCIICPUMCHT BBIIIOJIHCH ITOJHOCTBIO, CACTIAHbI HECYILICCTBCHHBIC OIIMOKU B OOBSICHEHHH H BbIBOJAax.

OTMerKa «2»:
[ ]

JOTMyIIEHbl JBE © Oonee omuOKd (B TIJIaHe

pelieHus, B 10100pe XMMUUECKUX, PEAKTUBOB U 000PYA0BaHUS, B OOBSICHEHUU U BBIBOJAX).

OtMmerKa «1»:
[ ]

JIOTTYITIIEHBI HAPYIIEHUsI TEXHUKU O€30IMacHOCTH

3aZladya HC pCUICHA.
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TeMaTnyeckoe MIIAHMPOBAHUE Y4eOHOT0 MATEPUAJIA IO XUMHUU

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

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

Kt
Ne Tema ypoka DJIeMeHTBbI TpeGoBanus K ypoBHIO Kpurepuu ouenku ®opmbl U dom.
YPOKa CO/lePKAHUSA NOATOTOBKH MeTOobl 3ajlaHue
TeopeTnueckue OCHOBBI 001 XUMUHU
Tema 1. BaxkHelliMe XUMHYECKHE MOHSATHUSI U 3aKOHBI (8 YacoB)
1. Crpoenue atoma. SAnpo | 3HaTh OCHOBHbIE xumuye- | Kpurepum oueHku gHﬂHBﬂﬂyaﬂbHaﬂé §1,c.6.B.
o v . o pOHTaNbHas, padorTa, _
Atom. XUMHYeCKUI (IpOTOHBI, HEUTPOHBI) | CKUE MOHATHA:  BEIECTBO, | TEOPETHYECKHUX SHAHMH paGoTa ¢ yHCGHHKOM, 2-3
a7eMeHT. M30Tonsl. U DJIEKTPOHBI. XUMHUYECKHUH JIEMEHT, aToM, CoBecHBI, ITonroro
H3oTomsl. MOJIEKYI1a, AL, _ | BUTBCA K
4 YaCTHYHO-IIONCKOBBIH.
IToBTOpenue npoineHHoro B | CocTaB aTOMHBIX SIZIEp | OTHOCUTENIbHAsA aTOMHAsA U KOHTD.p
10 k1. MOJIEKYJISIpHAs. MacChl, UOH, I . ao.
CPBUYHBIN
H30TOHBL; YMCTD KOHTPOJIb 3HAaHUH
ONpeeNsaTh 3aps] MoHa
2. | BxonHasi KOHTPOJIBHAS KonrtponbHast pabota | YcBOE€HHE OCHOBHBIX BBOIHBIN KOHTPOJIb
padora Nel 3a kypc 10 kiacca 3JIEMEHTOB COJIEPKaAHUS
Kypca xumud 3a 10 kmacc
Kpurepuu onienkn ymenui
pelaTs pacyETHbIE
3ajauu.
3. | 3aKOH cOoXpaHEeHMsI MacChl U | 3aKOH COXpaHEHUs YMeTh NpUMEHSATH 3aKOH Kpurepun oueHku NupuBunyansaa | §2,c.9.
DHEPIUU B XUMUU MacChl BEUIECTB. 3aKOH | COXPAaHEHMS MacChl BEIIECTBA | TEOPETUYECKUX 3HAHUM. 1, GppoHTanbHas, | Ne2-4

COXPaHEHHUs U
npeBpauieHus. [ledexr
Macchbl

pabota, paboTa
C Yy4eOHUKOM,
CrnoBecHBIH,
HaTrJISTHBIN,
YaCTHUYHO-
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IIOUCKOBEIN.

[lepuoanueckuii 3aK0H. Crpykrypa I1.C. 3HaTh OCHOBHBIE Kpurepun onenku Nunusuayaneaa | §3,c.14-
Pacnipenenenue 3NeKTPOHOB | IVIaBHBIE U TOOOYHBIE | XUMHUYECKHE IOHSATHUS: TEOPETUUECKUX 3HAHUU. 1, pponTanbHas, | 15,Ne 2-
B aTOMax 3JIEMEHTOB MaJIbIX | MOATPYIIIbI, MAJIbIE U | IEPEXOIHBIC JIEMEHTHI. pabora, pabota | 4,TecTbl
MEPUOOB. 00JIbIIIKE IEPUOBI. YMeTh ornpenensiTh C Y4EeOHUKOM,
Op6wurais, s-, p-, d- MaKCHMaJIbHOE YHCIIO CrnoBecHbIH,
opbuTanu, AJIEKTPOHOB Ha YPOBHE HaTJISTHBIN,
SHEPreTUYECKUE (cmoe) mo popmyie, YaCTUYHO-
MOIypOBHHU, CIIHH, XapaKTepu30BaTh MOPSA0K MOMCKOBBIH.
CIlapuBaHue 3aI0JIHEHUS AIEKTPOHAMHU
AIEKTPOHOB MOIypOBHEH B aTOMax [TepBuunsbIit
XUMHUYECKHUX JIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3anmceIBaTh UX 3HAHHUI
AJIEKTPOHHBIE POPMYIIBI U
rpaduyecKkre CXeMsbl.
YMeTh naBarb
XapaKTePUCTUKY
XUMHUYECKUX IJIEMEHTOB I10
MOJIOKEHHUIO B
MEePUOINYECKON CUCTEME U
CTPOEHHIO aTOMa.
Pacnpenenenue 351eKTpOHOB 3HaTb OCHOBHBIE Kpurepun ouenkun WunuBunyansHa | §4,c.22
B aTOMax OOJBIINX XUMUYECKUE TIOHSTHS: TEOPETUYECKUX 3HAHUM. s, GponTanbHas, | Ne 1-5

MepPHOJIOB

MIEPEXO/IHBIE DJIEMEHTHI.
YMeTb onpenenarh
MaKCHMaJIbHOE YHCIIO
JJIEKTPOHOB Ha YPOBHE
(cioe) mo opmyie,
XapaKTepu30BaTh MOPSA0K
3aroJIHEHUs FIEKTPOHAMU
MIOIypOBHEHN B aTOMax
XUMHYECKHX 3JIEMEHTOB,
3alMChIBAaTh UX JIEKTPOHHbIE
dhopmynsl 1 rpadudecKue

pabora, pabora
C Y4EeOHUKOM,
CrnoBecHBIH,
HarJIsS AHBIN,
YaCTHYHO-
MMOMCKOBBIH.

ITepBruuHBbIi
KOHTpPOJIb
3HaHUHI
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CXEMBI.

YMeTh naBarb
XapaKTEPUCTUKY
XUMHYECKUX IJIEMEHTOB 1O
MOJIOKEHHUIO B
MEPUOINYECKON CUCTEME U
CTPOEHHIO aTOMA.

[Tonoxenue B [ICXD JlanTOHOUTBI, YMmeTb f0Ka3bIBaTb Kpurepuun ouenku NunuBuayansHa | §5 c.25,
BOJIOPO/Ia, JAHTAHOUJIOB, AxtuHOMIBL.MICKYCTBE | nBOMCTBEHHOE NONOMKEHME TEOPETUYECKUX 3HAHUM. s, ppoHTanbHas, | Ned
AKTHHOUJIOB UCKYCCTBEHHO HHO TIOJIy4Y€HHbIC BOZOPOZA B NEPUOAMYECKON pabora, pabora
MOJTy4YEHHBIX 3JIEMEHTOB AJICMCHTHI. cucTeMe, OnpeaensTh C Y4EeOHUKOM,
MeCTOMONOXKeHNE
NAHTAHOMA0B U aKTUHOWNAOB.
3HaTb 3Ha4vyeHue
NepuoANYECcKOro 3aKoHa u
NnepuoAnNYECKON CUCTEMDI
BaneHTHOCTh U BaJICHTHBIC BanenTtHbie 3HATh BaJICHTHBIC BOSMOXKHOCTH Kputepuu oneHku CloBeCHBIH, §6
BO3MOYKHOCTH aTOMOB BO3MOYXHOCTH. aTOMOB J/IEMEHTOB 2 MAJIoro TEOPETUICCKUX 3HAHUU. HATJISTHBIN, C.31
IT CBOGOIHBIE OpOUTAIH, | | ProAd, YMETD 00BACHATS Kputepuu onieHku yMeHuid | 4aCTUYH Ne4-7
CPUOAMICCKOC NSMCHECHNC A p ’ | IpUYMHY UX BbICILIEH BaJE€HTHOCTH putep 1 . m 0 . -
BaJICHTHOCTH H PAJINYCOB V3MeHEHHS aTOMHOTO | (]v), perIeHus: pacuETHBIX TTOMCKOBBIH.
aTOMOB. paauyca, yuciia YMeTh onpeaensTh BaJIEHTHOCTb 3aja4.
DHEPreTUYECKUX SIIEMEHTOB NpH 06pa3oBaniy XuM. | KpuTepuH OIEHKH [TepBruuHBbIit
YPOBHEI, uncia CBA3M MO IOHOPHOAKICITOPHOMY | reqpeTHYeCKHX 3HAHUI. KOHTPOJITh
¥ 0OMEHHOMY MEXaHU3My. YMeTh
BaJICHTHBIX

JJIEKTPOHOB B
MIEPUOJIAX U Tpynmax
IICX9

COCTABJISATH rpahuIecKre CXEMbI
CTpoeHI/IH BHCIUIHUX 3HeKTpOHHI)IX
CIIOE€B aTOMOB, ITOKA3bIBAIOIIINE
BaAJICHTHBIC BO3MOXHOCTHU
HEKOTOPBIX aTOMOB XUM.
AJIEMEHTOB B BO30YXIEHHOM U
HEBO30YKIEHHOM
COCTOSIHUN Y MeTh
XapaKTepU30BaTh U3MCHEHUE
panyCOB aTOMOB XHM. JJIEMEHTOB
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10 TPYIIaM U Mepruoiam,
OOBSICHATH IPUYUHBI 3TUX
W3MEHEHHUMH, UX BIUSHUE Ha
BaJICHTHOCTH M O-B CBOMCTBaA
aTOMOB.

Tema 2. Ctpoenue BeniecTna (7 4acoB)

9. OCHOBHBIE BUIBI KoBanenTtHas cBsi3b, €€ | 3HaTh ONPEACICHUE XUM. Kputepun onenku CI10BeCHBIH, §7,10
XUMUYECKOM cBsi3u oHHAast | pa3HOBUJIHOCTHU U CBSI3M, BUJIbI XUM. CBSI3H, TEOPETUYECKUX 3HAHUU. HarJIsJHBIN, cTp. 33
Y KOBQJICHTHAs CBS3b MEXaHHU3M MEXaHU3MBbI UX 00pa30BaHUs. YaCTUYHO-

o0Opa3oBaHMs YMeTh onpeaensaTh BUA XUM. TTOMCKOBBIM.

10. | CocraBneHue IIEKTPOHHBIX CBSI3U B IIPOCTBIX U CIOKHBIX | KpuTepuu oneHku §7 c.33-
dbopMy1 BemiecTs ¢ BELIECTBAX, COCTABIIATh TEOPETUUYECKUX 3HAHUU. 34
KOBaJIEHTHOM CBSI3bIO CXeMbI 00pa30BaHUA

11. | Meraminueckas CBS3b. DNEeKTpOOTPULIATENBHO | BELIECTB C PA3JIMYHBIMU Kpurepun ouenku [TepBuuHbIit §8,¢c
Bonoponnas cBsi3b. CTb BUJIaMU CBSI3U TEOPETUUECKUX 3HAHUH. KOHTPOJIb 37Ne3

Bonoponnas, YMeTb 0OBSCHATh MEXaHU3M 3HaHUH TECThI
MeTajInyecKas o0Opa3oBaHHs TOHOPHO-
CBSI3b AKLENTOPHOM, KOBAJICHTHOMN

CBSI3H, 0COOCHHOCTHU

BOJOPOJHOM CBSI3H.

12. | IIpocTpancTBeHHOE I'uOpuanzanus 3HaTh OCHOBHbIE Kputepun oueHku §9,c.43
CTPOEHHUE MOJIEKYJ aTOMHBIXOpOuTaNen XapaKTEPUCTUKU XUM. CBS3M | TEOPETUUYECKUX 3HAHUII. Nes,

(nvHy, SHEPTHIo, TECTBI

HaIpaBIIEHHOCTb,
HAaCHIIIAeMOCTh).

YMeTh JOKa3bIBaTh
3aBHUCHMOCTH ITHX
XapaKTePUCTHUK OT
pa3Iu4HbIX (PaKTOPOB
(MIpoYHOCTH — OT
MEPEKPBIBAHUS DIICKTPOHHBIX
00J1aK0B, THOPUIU3AITUS
CBSI3H U JIP.; HACHIIIIAEMOCTh
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— OT BaJICHTHBIX
BO3MOKHOCTEH aToma u Jip.)
3HaTh pa3auuHble POPMBbI
MOJIEKYJ1, OIIPEJEIIEHNE
BEIIECTB MIOCTOSHHOTO U
IIEPEMEHHOI'0 COCTaBa,
pa3uYHbIC BUJIbI
KPUCTAIMNYECKUX PEIIETOK.

13.

CrpoeHne KpUCTAIIIOB.
Kpucrannuueckue pemerku.

BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUA..
Kpucrannuueckue u
amop(HbI€ BELIECTBA.
Tunst
KPUCTAJUTMYECKUX
pelieTox (aTomHas,
MOJICKYJIIpHAs, HOHHAs
Y MEeTaJuIMJecKas).
3aKOHOMEPHOCTh
CBOMCTB BEILIECTB OT
TUTIOB
KPUCTAJUTMYECKOU
PEIIeTKH.

3HaTh pa3auyuHble POPMBbI
MOJIEKYJ1, OIIPEICIICHHAE
BELIECTB IIOCTOSHHOTO U
IIEPEMEHHOIO COCTaBa,
pa3Iu4HbIE BUIbI
KPUCTAJUIMYECKUX PELIETOK.

Kputepuu onenku
TEOPETUYECKUX 3HAHUU.

§9,c. 48
No5

14.

[TpryrHb MHOTOOOpa3Us
BEIIIECTB

W3omepust, romonorus,
QJTOTPOITHSL.

3agaun: BEIYUCICHHE
MAacChI ITPOTyKTa
peakiuu (KoIu4ecTBa
BEIIECTBA, 00beMa)
€CJIU IS €TO
MOJTYYCHUS JaH
pacTBop C
ONPEICIICHHOMN

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

§11,c.51
Ne4-5
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MacCOBOH JOJIEH.

15. | KonuTpoabHas padora Ne2 | Bakueiimue Kpurepuu onenku
no teMaM «Baskneiiue XUMHUYECKHE 3aKOHBI, HMUCbMEHHBIX
XUMHYecKHe NOHATHS 1 I13 u [ICXD3 Ha ocHOBE KOHTPOJIbHBIX padoT.
3aK0HbI», «CTpoeHne YU€HHsI O CTPOEHHUH
BelecTBa» atoMoB. CTpoeHue
BEIIECTBA.
Tema 3. Xumndeckue peakunu (7 4acoB)
16. | Kimaccudukamms OBP. O6patumeie u Nwmets npencraBiaeHue o Kpurepun onenku §12,c 58
XUMUYECKHUX PEaKLnn HEOOpaTHUMbIE XUM-0H (popMe IBUKEHUS TEOPETUYECKUX 3HAHUM. Ne 1-3,
peaknuu. DK30- U MaTepuH. 5-7
SHAO0TEPMUYECKUE 3HATh CYIIHOCTb XUM-H
peakuuu. IIpaBuio peaKIMy, 3aKOH COXPaHEHHs
MPOTEKaHHS PEaKIUK B | MacChl M SHEPTUH, €TO
pacTBopax 3Ha4yeHue.
17. | Knmaccudukamms 3HaTh MPU3HAKU Kpurepuu onenku §12,c 58
XUMUYECKHUX PEaKLUn KJIacCU(UKALUU XUM-X TEOPETUYECKUX 3HAHUM. Ne 4,,
peaxIui. 8-10
VYMers kinaccuuuupoBaTh
MIpeJI0KEHHBIE XUM-€
peaKIMy WIK CaMUM
MPUBOANTH TIPUMEPHI HA
pa3Hble TUIIbI peaKkIMi
18. | CKOpOCTh XUMHUYECKUX CKOpOCTh XMMHUYECKUX | YMETh OOBACHITH MEXaHH3MBI Kpurepun ouenkun §13,Tecr
peakuuii peaKIMid. peakiuuii Ha puMepe opr-x u TEOPETUYECKUX 3HAHUH. Bl
AKTUBHPOBaHHBIN ;eoPraH_X BEHECTE.
METb pCIIaTh 3aa4v Ha
KOMILIEKC. 3akoH TeTUIoBOi FhdeKT.
ACUCTBYIOIINUX MaAcCC. 3HATh NOHATHE CKOPOCTH IJIst
19. | CkopoCTh XUMHUYECKHX Xumuyeckas TOMOIEHHOH H reTeporeHHOMH Kpurepun ouenkn §13,x0H
peakuuii. Kunernueckoe KUHETHKa. [oMorennas | PEaXH. TEOPETUYECKUX 3HAHUH. CHEKT

YpaBHEHUE PEAKIIUU.

Y reTeporeHHas cpena.
DHeprusi akTUBaI1H.
Kunernueckoe

3HaTh GaKTOPEI, BIMUSAIONINE Ha
CKOPOCTH peakiuu (pupoaa
pearupyromux BemecTs,
KOHIIEHTPALHS, IUIOIMAh
COIIPUKOCHOBEHMSI, TEMIIEPATypa)
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ypaBHEHHE PEaKIU

YMeTh 00BSACHATH JEHCTBUE
KaX1oro (hakropa, BIHIOIIETO Ha
CKOPOCTh pPEaKLUH Ha IpuMepax.

20.

Karamuz

Karanus, katanuzarop,
UHTHOUTOP

21.

XHUMHUYECKOE PAaBHOBECHUE U
CHOCOOBI €ro CMEIIEHUs

XUMHYECKOE
paBHoBecue. [IpuHuun
JIelllatenne

3HaTh MOHATHE CKOPOCTH JJIS
TOMOTE€HHOM U T€TepOreHHOU
peaxuuii.

Kputepuu onenku
TEOPETUYECKUX 3HAHUU.

§14,c.70
Ne 4
TECThI

3HaTh (aKTOPEI, BIHUSIONINE HA
CKOPOCTh peakuuu (mpupojaa
pearupyromunx BemecTs,
KOHIICHTPALHS, IUIOMATh
COIIPUKOCHOBEHIISI, TEMITEPATypa)
YMerhb 00BACHATE NEHUCTBUE
Kax1oro (hakropa, BIHSIOIIETO Ha
CKOpOCTH peaKIiy Ha TIPIMepax.
3HaTh (aKTopHI, BIMUSIONINE HA
CKOPOCTh peaklnuu (KaTaliu3aTop)
3HATh CYIIHOCTh U MEXaHU3M
KaTanu3a, IpUMEHEHHE
KaTaju3zaTopa U HHTHOUTOpa Ha
MPaKTHKE.

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

§15,c.73
,Ne3 3an
aun

22,

Ypok-0606111eHre o Teme
«XHUMHUYeCKHe PCaKInun»

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

. Pabora B
napax.

Tema

4. PacTtBopsbI (7 4acoB)

23.

I[I/ICHCpCHBIe CHUCTCMBI

HucnepcHsie

cucreMbl. PacTBOpEL.
I'pyboaucnepcHbie
cuctemsl. Kommnonmaeie
pacTBOpBL. AIPO30IIH.

3HaTh NOHATHE «IUCIEPCHAs
CHCTEMAY

YMeTh XxapakTepu30oBaTh
CBOICTBA Pa3JINYHbIX BUJIOB
JUCIIEPCHBIX CUCTEM,
YKa3bIBaTh MPUIHHY
KOAaryJiiy KOJUIOUI0B U
3HAYEHHE DTOTO SIBICHUS.

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

§16,c.78
Nel-3

24,

CriocoOb! BEIpaKEHUS
KOHIICHTPAIIUH PaCTBOPOB

MounsipHas
KOHIIEHTpaIus

25.

Pemenue 3amau Ha

YMeTs pemars 3a1a4u Ha
IIPUTOTOBJIIEHUE PacTBOpa
OIIPENIETICHHON MOJISIPHOMI

Kpurepun oueHku
TEOPETHYECKUX
3HaHUH.,yMEHHUN peniaTh

§17
,c. 81
3a1.1,2
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IIPUTOTOBJIIEHUE PAaCTBOpa KOHLIEHTPaLUN pacueTHbIC 3aJa4H. §17
ONpEeIETICHHON MOJIIPHOMI ,c. 81
KOHIIEHTpallUH 3a1.3,4.

26. | llpakTuueckas padora Nel YMeTh TOTOBUTH PacTBOP Kpurepuu onenku [IpakTrueckas [Toaroro
IIpurorosjieHue pacTBopa ONPEIETICHHON MOJISIPHOU MIPAKTUYECKUX YMEHUH. pabora. Pabora | BUTH
¢ 3aJaHHOM MOJISIPHOM KOHUEHTpALHHU. Y METh B Iapax OTYET
KOHIIEHTpauuen II0JIB30BAThCS

1a00paTOPHBIM
000pyTIOBaHUEM.

27. | DnexTponuTHIecKas DNEeKTPOIUTUYECKAS YMeTh OOBICHATH,104EMY Kpurepun ouenku §19c¢
auccounuanus. BonopoaHslii | qucconuanus. PacTBOPBI BELECTB C HIOHHOW | TEOPETUYECKUX 3HAHUU. 88,Ne 2-
II0Ka3aTellb. CunpHble U ciiadble 1 KOBAJICHTHOM IIOJIAPHOMN 7

JJIEKTPOJIUTHI. CBSI3bsI IPOBOJAT
Bonopoansrit BJIEKTPUYECKHI TOK.
nokasarens (pH). Ymets onpenensath Ph cpespt
C IIOMOILBIO BOJOPOJIHOTO
II0Ka3aTess
28. | Peakuuu MOHHOTO OOMEHA Peakuuu monHoro YMeTb 00BSICHATH ¢ Io3uluid | Kputepun oneHku §20,c.
oOMeHa T3/l cymHOCTh XUMHUYECKUX | TEOPETUUECKUX 3HAHUM. 92 Ne2-5
pEeaKuunii, MPOTEKAIOIINX B
BOJIHOM CpeJie.

29. | I'mpponus opraHMYEeCcKUX I'unponus 3HaTh CyIIHOCTh ruaponn3a. | Kputepun ouenku §21,c.97
HEOPraHUYECKUX HEOPraHUYECKUX YMeTh COCTaBIIATH TEOPETUYECKUX 3HAHUH. Ne6-7
COECTMHEHU N (coneit) u YPaBHEHUs peakIyii

OpPraHUYECKUX TUIPOJIN3a.
(croxHBIX 3GUPOB,
yTJI€BOJIOB, OEIKOB)
Tema «JaekTpoxummn4yeckue peakum» (5 4aco)

30. | XuMuveckrne HCTOUHUKU lNaneBanMYeCKn YMmeTb 00bsicHUTh puHIMN | Kputepun oueHku §22,c

TOKa AJIEMEHT. DJIEKTPOBI. paboThI raJiIbBaHUYECKOTO TEOPETUYECKUX 3HAHUM. 102.Ne5-
Anopn.Karon. Akkymyn | aieMeHTa. 6

ATOP.TOILIUBHBINIIIEME
HT.DJIEKTPOXUMHUSL.
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31. | Psag cranmapTHBIX Psn ctanpapTHbIx 3HaTh, KaKk YCTPOCH Kputepuu onenku §23,c.10
JIEKTPOJIHBIX TOTEHLUAIOB | JIEKTPOAHBIX CTaHJIapTHBIN BOJOPOAHBII TEOPETUYECKUX 3HAHUU. 7.Ne8-9
MOTEHIINAJIOB. ANEKTPoA. YMETh
CrangapTHbIE YCIOBUS. | IOJIB30BATHCS PSIIOM
CrangapTHbIi CTaH/IapTHBIX BOJOPOIHBIX
BOJOPOJHBIN IEKTPOJ. | IOTEHIIUAJIOB.
32. | Koppo3us MeTaJjioB u ee Koppo3usi. 3HaTh OTIMYMS XuMHUY4Yeckoil | Kputepun oueHku §24,
IIPEAYIPEKICHUE Xumunueckas KOpPpPO3HUH OT TEOPETUYECKUX 3HAHUM. c.112,Ne
KOppo3us, ANEKTPOXUMUYECKON.3HATD 4-5
ANEKTPOXUMUYECKAS CIOCOOBI 3aIIUTHI
koppo3us. CriocoObl MET.M3/IeNIUi OT KOPPO3UHU.
3aIUTHI.
33. | DaekTponu3 DnekTponus 3HaTh, KaKHe MPOLECCHI Kpurepun ouenku §25, c.
IIPOUCXOIAT Ha KaTOAE U TEOPETUYECKUX 3HAHUM. 118
AHOJE IIPU DJIEKTPOIIU3E Ne4 6.
pacmiaBoB U pacTBOPOB ITonroro
COJIEH. BUTHCS K
YMeTh COCTaBIIATh KOHTD.P
CyMMapHbI€ YpaBHEHUS abote
peaKUnii 3JIEKTPOJIN3A.
34. | UToroBasi KOHTPOJIbHAS Kpurepuu onenku Hrorossiii
padora Ne3 3a | moryroaue MMMCbMEHHBIX KOHTPOJIb
10 pasjaeny KOHTPOJIbHBIX PaloT. 3HaHUH 1O TEMe,
«Teoperuyeckue 0CHOBBI WHIUBUTyaJIbHA
XUMHH» s paboTa
Tema 6. Metaniasbl. (12 yacoB)
35. | OOmas xapakTepucTuKa Meramnbl. [lonoxxenue | YMeTh 1aBaTh Kpurepun ouenku NunuBunyansHa | §26,c.
METaJUIOB Metaios B [IC XapaKTEPUCTUKY TEOPETUYECKUX 3HAHUM. a1, GppoHTanmbHast, | 123 Ne
DNEKTPOXUMHYECKUH | XUMHUYECKUX DJIEMEHTOB — pabora, padota | 6-
pAI HAapsHDKEHU MeTaJuioB (s-, p-,d- C Y4eOHHMKOM, 7,TecTBl
METAJIJIOB. AJIEMEHTOR) IO TTOJIOKEHHUTO CloBECHBIN,
B MIEPUOJIU-UYECKON CUCTEME U HarJIsJHbIH,
CTPOEHHIO aTOMOB. YaCTUYHO-
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3HaTh CTPOEHUE, CBOMCTRBA,
CTIOCOOBI OTYYCHUS U
MIPUMEHEHHE MPOCTHIX
BEIIIECTB METAJLJIOB.
YMeTh J0Ka3bIBATh
XHUMHYECKHE CBOMCTBA
METAaJLJIOB, 3aIIUCHIBATh
YpaBHEHUS PEaKLUi B
MOJICKYJIIPHOM U
OKHUCIIUTEIIBHO-
BOCCTaHOBUTEIIBHOM BHJIC.

IIOUCKOBEIN.

[TepBuuHBII
KOHTPOJIb
3HAHUU

36. | O0630p METATUIECKUX Mertannsl A-rpynim YMeTb XxapakTepu3oBaTh Kpurepun ouenku §27,c.
3JIEMEHTOB A-Tpymnin XUMHYECKHUE CBOMCTBA TEOPETUYECKUX 3HAHUU. 131 Ne4-
MmetauioBlA-I1A rpynmn u 5,9
QJIFOMUHUS, COCTABIIATh
COOTBETCTBYIOLIME
ypaBHEHHUs peakLuit
37. | O6mwuit 0630p YMeTh XapaKkTepu30BaTh Kputepun oneHku §28,c.13
METAJTIMYECKUX DIIEMEHTOB XUMHUYECKHE CBOMCTBA TEOPETUYECKUX 3HAHUN. 4
b-rpynn MetainoB b- rpynm Ne3-
COCTaBIIATh 4,TecTsl
COOTBETCTBYIOIIME
YPaBHEHUS PEAKIIUM
38. | Menp YMeTh COCTaBIATh Kpurepun ouenku §29,c.
YpaBHEHUS PEaKLIUM, TEOPETUYECKUX 3HAHUM. 137Ne4
XapaKTEPU3YIOIINX CBONCTBA
MeIu
39. | [unk YMeTh COCTaBIATh Kpurepun onenku §30, c.
YpaBHEHUS PEaKLIMid, TEOPETUYECKUX 3HAHUM. 140,Ne4
XapaKTEPU3YIOIINX CBOMCTBA
IIUHKA
40. | Turan u Xpom YMeTh COCTaBIIATh Kputepun onenku §31,c
YpaBHEHUS PEaKLIMid, TEOPETUYECKUX 3HAHUM. 145,Ne2,
XapaKTePU3YIOIINX CBOMCTBA 3
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TUTaHa U XpoMa

41. | Kene3o, HUKENb, MJIATUHA YMeETh COCTaBIIATh Kpurepun onenku §32,c.14
YpaBHEHUS pEaKIui, TEOPETUYECKUX 3HAHUU. 9Ne3-
XapaKTEePU3YIOLIUX CBOMCTBA 4,TecTbl
xKenesa
42. | CruiaBbl METaJIOB Cnnasel.Jlerupyromue | YMmeTs npeackasarb Kputepun oueHku §33,c.15
nob6asku. YepHbie CBOICTBA CIlJIaBa, 3Hasl €r0 TEOPETUYECKUX 3HAHUU. 4Ne5-6
MeTasibl.. I [BeTHBIE COCTaB
METaJUIbL.
Uyryn.Cranb.
43. | OkcHbl ¥ THIPOKCHUIBI Oxcunpl.I'uapokcuapl. | 3HaTh BaKHEUIIME CTEIICHU Kputepuun onenku §34,c.16
METAJLIOB OKHCJIEHHS MEJIH, JKeJie3a, TEOPETHYECKUX 3HAHUH. ONe5,83
XpOMa B UX COEIMHEHUSIX 5
(okcumax, THAPOKCHUIAX, MpoYnTa
KHCJIOTaX Th
44. | IlpakTudyeckas padora Ne2 YMeTh pacrio3HaBaTh Kpurepuu onenku [IpakTrueckas
Pemenue KaTUOHBI COJIEH C TOMOIBIO | IPAKTUYECKUX YMEHHUII. pabora. Pabota
IKcnepUMeHTAIbHBIX KaueCTBEHHBIX PEAKIIUM. B Mapax
3aja4 no reme «Meraab»
45. | Pemenue 3ama4 YMeTh pemaTe 3a1a4M Ha Kputepun onenku IToaroro
pacyeTsl 0 XUMHUYECKUM TEOPETUYECKUX 3HAHUM. BUTHCS K
YpaBHEHUSM, CBSI3aHHBIE C KOHTP.p
MAacCOBOM J0JIEW BBIXOJa abote
MPOJIYKTa PEaKIUH OT
TEOPETUUECKH BO3MOKHOTO
[oBTOPUTH, YTIYOHUTE M 0600UIHTE
Marepuall 1o TeMam «MeTabey
HoaroToBUTHCS K KOHTPOIbHOU
pabore
46. | KourpoJabHas padora Ned BhIBUTL YPOBEHE IOTY4CHHBIX Kpurepuu onenku Wroroseiii

mo temMe «MeTaaabn

3HaHUIl ydamuxcs no npoiaeHHon
TeMe

MUCbMEHHBIX
KOHTPOJIbHBIX paboT.

KOHTPOJIb 3HAHUHT
o TeMe,
WHAWBUAYaAJIbHAA
pabota

Tema 7. «Hemerasuibsp (10 yacoB)
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47. | O630p HEMEeTaIOB Hewmeramisl n ux YMeTh 1aBath XapaKTePUCTHKY Kpurepun ouenku HHHHBHﬂYaHBHaﬂé §36,c.16
o o OHTaJIbHas, paboTa,
¢dusuyeckue cpoiicTpa. | XMM- ICMCHTOB HEMCETAJLIOB T1O TEOPETHYCCKUX 3HAHHIA. (bp6 g’ S5Ne2
CIDOCHIE ATOMOB TIOJIOKEHUIO B TIEPHOMIECKOM paboTa € yuCOHHKOM,
p CHCTEMe M CTPOSHHIO aTOMOB Crosechbii,
HEMETAJLJIOB. HarJBHBIH,
YaCTHYHO-TIOMCKOBEIH.
IIepBuunbLi
KOHTPOJIb 3HAHUN
48. | CpolicTBa U IPUMEHCHUE 3HaTh CBOMCTBA U Kpurepuun onenku IgHﬂHBHHyaHBHaﬂé §37,c.17
. o o pOHTaNbHas1, paboTa,
BOKHEUIIINX HEMETAIIOB MPUMEHEHHE BaXKHEUIIINX TEOPETHUYECKUX 3HAHUMH. paboTa ¢ yHEGHHKOM, 2Ne4 Tec
HEMETALIIOB CIIOBECHBIIA, ThI
HAaTJISTHBIN,
YaCTHYHO-TIOMCKOBEIM.
IIepBuunbLi
KOHTPOJIb 3HAHUH
49. | CaoiicTBa U IPUMEHEHHUE 3HaTh CBOMCTBA U Kputepuun onenku Wunusnayanbuas, §37,c.17
BOKHENIIMX HEMETAJIJIOB MPUMEHEHUE BaXKHEUIIINX TEOPETUYECKUX 3HAHUUI (porTazbiias, paceta, | 5 g
p p : pabota ¢ y4eOHHKOM, -
HEMCTAJIJIOB CII0BECHBIH,
HAaTJISTHBIN,
YaCTHYHO-TIOMCKOBBIM.
IlepBuunbIi
KOHTPOJIb 3HAHUH
50. | O6mas xapakTepucTUKa 3HaTh KJIaCCU(PHUKAIHIO Kpurepun oueHku Vunnsunyansras, §38,c.17
o ¢poHTanbHas, paboTa,
OKCHJIOB HEMETAJIIOB U OKCHJIOB, X COCTaB, TEOPETHUECKUX 3HAHUH. 9No6

KHCJIIOPOAOCOACPKAIINUX
KHUCJIOT

CTPOEHUE, CBOWCTBA,
MIPUMEHEHUE.

YMeTh cocTaBIATh POPMYIIBI
OKCHJIOB XHM. 3JIEMEHTOB —
Hemetauios [—IV nepuonos
MEePUOINYECKON CUCTEMBI,
ONpEENATh B HUX THUI CBSI3H,
THUIT KPUCTAIUTMYECKOMN
PELIETKY, IPEACKA3ATH
WCXOJIS U3 ATOTO (PU3NUECKHE

pabota ¢ y4eOHHKOM,
CJI0BECHBIH,
HaTJISTHBIH,
YaCTUIHO-TTOUCKOBBIH.

IlepBuunbIit
KOHTPOJIb 3HAHUHI
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M XMMHYECKHE CBOMCTBA
OKCHJIOB.

VMeTh 3anuchIBaTh
YpaBHEHUS PEaKLIMi,
JIOKa3bIBAIOIINE XHM.
CBOMCTBA OKCHUJIOB
HEMETAJJIOB B
MOJICKYJIIPHOM, HOHHOM U
OKHCIIUTENLHO-
BOCCTAHOBHUTEJIILHOM BHJIE.
3HaTh 00 U3MEHEHUH
CBOMCTB OKCHJIOB
HEMETAJIOB MO MEPHOIaM U
rpyIImaM, yMeTb OOBSCHATD
MPUYMHBI STUX U3MEHECHUI

51. | OkucauTenbHbIe CBOMCTBA Knaccuoukaums YMETh COCTaBIIATH Kpurepuu oreHku gHHHBHHYaﬂBHaﬂé §39,c.18
o o . o pOHTaNbHAs, paboTa,
a30THOW M CEPHOMN KUCNOT HEeOopPraHNYecKnx ypaBHEHUS pPeaKIuii, TEOPETUYECKUX 3HAHUU. paboTa ¢ yHCGHHKOM, 3Ned
coeaANHEHNN. XapaKTCPU3YIOIMX CII0BECHBbIA,
XUMUYecKme ceolicTea | OKHCIUTEIIbHBIE CBOWCTBA HATJLIHBIH,
o o YaCTUYHO-TIOUCKOBBIH.
OCHOBHBIX K/1ACCOB a30THOM W CEpHON KUCIIOT
XUMUYECKUX IlepBuunbIi
coeAM HeHMﬁ. KOHTPOJIb 3HAHUH
52. | CepHast KHCTIOTa B a30THAS 3Hatb 06sacTh npuMeHeHus: | Kpurtepun oueHku I(EHHHB"ﬂyaHBHaﬂé Jomnonx
o pOHTaJIbHALA, paboTa,
KUCIOTHL. VX mpuMeHeHue. KHUCIIOT TEOPETUYECKUX 3HAHUH. pabora ¢ yaeGmmkow, | ATETPHA
CII0BeCHBIH, A
HarJISTHBIH, JUTepar
YaCTHYHO-TIOMCKOBBIH.
ypa
IlepBuunbIi
KOHTPOJIb 3HAaHUH
53. | Bogopoanble coeMHEeHUs OKHCIUTENBHO — VYmets coctaBnath popmynsl | Kpurepun oreHku gHHHBHHYaHBHaﬂé §40,c.18
) POHTaJIbHAasA, padoTa,
HEMETaJJIOB BOCCTAHOBHUTEIbHEIC TIETYHX BOZIOPOZIHBIX TEOPETUYECKUX 3HAHHH. paBoTa ¢ yeeGHHKOM, 6Ne3,3a1
CBOWCTBa HEMETAJUIOB ( | COeAMHEHUI HEMETAJIOB Ha CoBecHBI, aun
HaTJISTHBIH,

Ha IpUMepe BOIOPO/a,

OCHOBEC CTPOCHUA UX aTOMOB

YaCTUYHO-TTOMCKOBBIH.
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KHCIIOPO/Ia, Cephl)

U 3JIEKTPOOTPULIATEIBHOCTH,
OTIPEIeNIATh THII CBS3U, BT
KPHCTAJUIMYECKOH PEHIETKHY,
OIMCHIBATH (PU3UYECKUE U
XMMHYECKHE CBONCTBA,

3aIIMCbIBATh YPAaBHCHUS XUM.

IlepBuuHbIi
KOHTPOJIb 3HAaHUH

peaKuid.
54. | I'enernueckas CBS3b YMeTh JOKa3bIBaTh Kpurepun onenku gHHHBHﬂyaHBHaﬂé §41,c.18
v POHTaJIbHasA, padoTa, _
HEOPraHUYEeCKuX U B3aUMOCBSI3b TEOPETUYECKUX 3HAHUM. paboTa ¢ yHCGHHKOM, 9-B,
OpraHMYECKUX BEIIECTB HEOpPraHUYECKUX U C0BeCHBI, TECTHI,
OpPraHUYECKUX COEeIMHEHUH, HarIAAHbIH, naparpa
YaCTUYHO-TIOUCKOBBIH.
COCTaBJISITh YpaBHEHUS ¢ 42
XUMHUYECKHUX peaKIuii Tlepsirassii
KOHTPOJIb 3HAHUHI
55. | IlpakTuyeckas padora Ne3. YMeTh pacrio3HaBaTh Kpurepun onenku [IpakTnueckas oT4yer
Pemienne BELIECTBA C TIOMOLIBIO HPAaKTUYECKUX YMEHUH. pabota. PaGora
IKCIIEPUMEHTAJBHBIX KAaueCTBEHHBIX peaklUii Ha B IIapax
3a/1a4 10 TeMe aHHOHBI
«Hemerawnbi»
56. | KonrpoabHnas padora Ne 5 Kpurepun oneHkun Hrorosbrit
no teme «HemerayiibI» MTUCHEMEHHBIX KOHTPOJIb SHAHHH
10 TEME,
KOHTPOJIbHBIX PaboT
VHUBUyaJbHAS
pabota
Tema 8 Xumus u :xu3ub (S yacoB)
57. | XuMmus B IPOMBILUIEHHOCTH. | XUMUYECKast YMmeTh 00bsicHUTH HayuHble | KpuTepun oueHku gHHHB"ﬂYaHLHaﬂé §43,c.19
o pOHTaNbHasi, padoTa,
[TpyHIMIIBI TPOMBILUIEHHOTO | IPOMBIIIJIEHHOCTh. XY | IPUHLMIIBI IPOM3BOACTBA HA | TEOPETUYECKUX 3HAHUU. paGoTa © yHeGHHKOM, 8Ne6,7
IIPOU3BOJICTBA MUYecKasi TEXHOJIOTHS. | IpUMepe IPOU3BOJCTBA CItoBecHii,
CepHOMN KUCIIOTHI. HarILAAHbIH,
YaCTHIHO-TIOMCKOBEIM.
IlepBuunbIit
KOHTPOJIb 3HAHUUI
58. | XUMHUKO-TEXHOJIOTUIECKIE UYepHas 3HaTh, KAKUE MPUHIUIIBI Kpurepun ouenkun I/IHH”B"ﬂyaﬂbHaﬂé §44,c.20
o OHTaJIbHAs1, padoTa,
IIPUHLIMIIBI IPOMBIIUIEHHOTO | METaJLTyprus.JJoMeHHa | XUMHUYECKOIrO TEOPETUYECKUX 3HAHUN. dporratiias, pabota, | 35, g

pabora ¢ y4eOHHKOM,
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CII0BECHBIH,

HOJIy4EHUS Aneyb. ArioMepanus IIPOU3BOJICTBAUCIIONB3YIOTCS ik
HarJsiIHbIA,
metaios.[IpousBoacTBo IIpY MOJIY4EHUH YYyT'yHa. 4ACTHAHO-TOHCKOBELL
YyTyHA. Ywmets coctaBisats Y XP,
OPOTCKAOIUX IPU INepBuunbIii
IIOJIyYE€HUU YyT'yHa. KOHTPOJIb 3HAHMIT
59. | [IpousBoacTBO cTanu Kucnopoausiit YmMmers coctaBiate Y XP, Kpurepun ouenku Unpusunyanshas, §45,¢.20
e e o ¢dpoHTaNbHALA, paboTa, ] Nod
KOHBEpPTED. IIPOTEKAIOIIUX ITPU TEOPETUYECKUX 3HAHUU. paGoTa © yHEGHIKOM, °
be3zorxoaHoe MOJIyYECHUU CTaJIu. CroBecHBIif,
IIPOU3BOJICTBO. HAarJIsTHbIH,
YaCTUYHO-TIOMCKOBBIH.
IlepBuunbIi
KOHTPOJIb 3HAHUHI
60. | Xumus B ObITY 3uate npaBuita 6e3onacHoii | Kpurepun onenku Unpusunyanshas, §46,c.21
aboTBhI CO cpesICTBaMU TEOPETUYECKUX 3HAHUN dpouTatsias, pabOTa, | 300
p N pen p : pabota c ydeOHUKOM,
OBITOBON XMMHUH CroBecHBif,
HarJISTHBIH,
YaCTUYHO-TIOUCKOBBIH.
IlepBuunbIi
KOHTPOJIb 3HAHUUI
61. | Xumunueckas DKOJOTrM4ECKHUM YMmeTh 00bsICHATH puunHbl | Kputepun oueHku gHHHB"ﬂYaHLHaﬂé §47,c.21
o pOHTaJbHALA, paboTa,
IIPOMBIIIJIEHHOCTD U MOHUTOPHHTI.IIpenenbH | XUMUUECKOro 3arpsa3HEHMs TEOPETUYECKUX 3HAHUN. paboTa ¢ yHEOHHKOM, TNe4
OKpYyXarolas cpesa 0 JIOTTYCTHMBbIE BO3/lyXa, BOJJOEMOB U TIOYB CoBecHBI,
KOHIIEHTPALUU HATJLIHBIH,
YaCTUYHO-TIOMCKOBBIM.
IlepBuunbLi
KOHTPOJIb 3HAHUH
Tema 9 «lIpakTukym. O0001ICHHE)»
62. Henouku YmMmeTs pemathb Kputepuu onenku [IpakTuueckas
ITP/P Ne4 Pemienne IIPEBPALLICHUH. 9KCIIEPUMEHTAJIbHBIE 3aJaUl: | SKCIIEPUMEHTAIbHBIX pabota. Pabota
IKCIEPUMEHTAIBHBIX I'enernueckas cBs3b a) Ha oTpeieNieHuE C YMEHHM, KpUTEPUHU OLIEHKH | B Mapax

3aa4 10 HEOPraHMYEeCKOH
XHUMHUHA

MEK1y KJlaccaMmu
COE€IUHEHUN.

IIOMOILBIO XapaKTEPHBIX
peakuuii 2-3 npeaoKEeHHbIX
HEOPraHUYECKUX UIIN

YMEHUH pelarh
JKCIIEPUMEHTAIIbHBIE
3a1a4u
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63.

ITP/P Ne 5 Pemienne
IKCHEPUMEHTAIbHBIX
3aJa4 M0 OPraHu4ecKoil
XHUMHUH

64.

ITP/P Ne6 Pemienue
NMPAKTUYECKHUX PacYeTHBIX
3agayq

65.

IIP/P Ne7 Ilonyuenune
coOupaHue u
pacno3HaBaHHe ra3oB

OpPTraHUYECKUX BEIIECTB;

0) MpPOBECTH peaKIuH, MO
TBEPXKIAIOIITHE
Ka4yeCTBEHHLIN COCTaB
HEOPTraHUYECKUX WITU
OpPraHUYECKUX BEIIECTB;

B) UCIIBITaTh PaCTBOPHI 3X
COJIEN MHIUKATOPOM U
O00BSACHUTH HAOJIIOJaEMbIE
SIBJICHUSI,;

T') MOJIY4YUTh aM(pOTEPHBII
THIPOKCHUJI U TIPOBECTH
peaKIH, MOATBEPKIAFOIINE
€ro XMMHYeCKHEe CBOMCTBA;
1) TIOJIY49UTh 3aJJaHHOE
OpPraHHYECKOE BEIECTRO;
€) OCYIIECTBUTh
MIPAKTUYECKHE MTPEBPALICHUS
HEOPTaHWYECKUX HITH
OpPTaHMYECKUX BEIIECTB IO
cxeMe, poiesiaTh
COOTBETCTBYIOIUE XU-
MHUYECKUE PEaKIIUU.

YMeTh AenaTh BEIBOJIHI,
oI0UPaTh PEaKTUBBI U
o0opynoBaHue, MPaBUIbHO
TIPOBOJIUTH OMBITHI,
co0utro1ast mpaBmiIa 1Mo
TEXHUKE 0€30IaCHOCTH

66.

IToaroroBka Kk KOHTPOJIBHON
pabote

67.

HToroBast KOHTPOJIbLHAS
padora Ne6

Kpurepun onenkn
MUCHMEHHBIX
KOHTPOJIbHBIX paboT

Utorossrii
KOHTPOJIb
3HAHHH 10 TEME,
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VH/IMBU/IyaJIbHA
s pabora

68.

AHann3 KOHTPOJbHOM
paboter. O600mIEeHNE
MPONJICHHOTO MaTepuaia

Htoro: 68 yacoB, KOHTPOJIBHBIX PabOT-6, MPaKTHUECKUX padoT-7.
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