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1. HosicHuTEeAbLHAA 3aAIIHCKA
Pabouas mporpamma mo  XMMHUHM COCTaBJIEHA Ha OCHOBE CIIEAYIOIIHMX HOPMAaTHMBHO-IPAaBOBBIX

JOKYMEHTOB:

1.

10.

OenepanbHoro 3akoHa Poccuiickoit @enepanuu ot 29.12.2012 No 273-d3 «O6 obpazoBanuu B
Poccuiickoit @enepanum»;
®enepalibHOTO KOMIIOHEHTA TOCYJapCTBEHHBIX 0O0pa30BaTEIbHBIX CTAHIAPTOB CPEIHEro oOLIero
o0Opa3oBaHMs, YTBEPXKACHHBIX NpuKa3oM MuHuctepcTBa obpazoBanus Poccuiickoit denepanuu o
05.03.2004 Nel1089 «O6  yrBepxkacHMH (emepalbHOTO  KOMIIOHEHTa  TOCYAapCTBEHHBIX
0o0pa3oBaTeNbHbIX CTAaHAAPTOB HAYAJIHLHOTO OOIIETr0, OCHOBHOIO OOIIEr0 M CpeaHero (MOJIHOTO)
00111ero 00pa3oBaHUs»;
CaHHUTapHO-IMHUIEMUOJIOTUYECKUX TPEeOOBAaHWI K YCIOBUSM H opranm3anuu oOydeHus B OY
Ne 2.4.2821-10 ¢ u3MeHEHHUSIMU;
VYcraBa 'BOY cpenneit mkonst Ne 490 Kpacnorsapaeiickoro paitona Cankrt-IlerepOypra,
O6pazoBarenbHoit nporpamMmel ' BOY cpenneit mkonsr Ne 490 KpacHorBapaerickoro paitona CaHKT-
[TetepOypra na 2020-2021 yuebHnblii rox;
YueOnoro miana ['bOY cpenneit mxkonsr Ne 490 KpacuorBapaeiickoro paiiona Cankrt-IlerepOypra
Ha 2020-2021 y4eOHslii rox;
Kanennapuoro yue6Horo rpadpuka ['BOY cpenneii mxomst Ne 490 KpacHorBapaelickoro paiona
Canxkr-IlerepOypra Ha 2020-2021 yueOnslii ro;
[TpumepHO# TPOrpaMMEBI TI0 XUMHH JJTsT 001Ie00pa30BaTeIbHBIX YIPEKICHUN;
ABTOpCKOii mporpammbl 1o xumuu s 10 - 11 kmaccoB 00meo0pa3oBaTebHBIX YUPEKIACHUH TOA
penakunueii ['.E. Pynsutuca (aBtopst [.E. Pynsutuc, @.I'. ®enbaman);
VueOnuka: Pymsutuc T.E., ®enpaman @D.I'. Xwumus (6a30Bblii  ypoBeHb). M3marenbcTBO
«IIpocBemienue.

W3ydyenne xumMuu B crapiiei Imkoje Ha 0a30BOM ypOBHE HAMpaBlIeHO Ha JOCTH)KEHHE

CJICAYIOIMUX LEIeH:

OCBOCHHE 3HAHUH O XMMHUYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, BaKHEHUIINX
XUMUYECKUX MTOHATUH, 3aKOHAX U TCOPUSX;
OBJIa/IcHMe YMEHUSIMH TIPUMEHATh I[IOJIyY€HHbIE 3HAaHUS JUIsI OOBSICHEHUS pa3HOOOpa3HBIX
XUMUYECKUX SBIECHUN M CBOWCTB BEIIECTB, OLEHKU pOJIM XUMUU B PAa3BUTUU COBPEMEHHBIX
TEXHOJIOTMH U MOJyYEHUH HOBBIX MATEPUAJIOB;
pa3sBUTHe T[I03HABAaTEJIbHBIX HWHTEPECOB M HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENTLHOT'O MPUOOPETeHNI XUMUUECKUX 3HAHUH C MCIIOJIb30BaHUEM PA3IMYHBIX UCTOYHHUKOB
uHpOpMalKH, B TOM YHCIIe€ KOMIBIOTEPHBIX;
BOCIIMTAHUEe YOEXJIECHHOCTH B IMO3UTUBHOW pPOJM XUMHMHM B JKM3HH COBPEMEHHOIO OOIECTBa,
HE00XO0IMMOCTH XUMHUECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U K OKpY’KaloIei cpene;
NpUMeHeHHe TOJYyYeHHbIX 3HAHMI M yMeHMii i1 0€30IacHOTO HCIOJIb30BaHMS BEIIECTB U
MaTrepuruajioB B 6I>ITy, CEIbCKOM XO3STMCTBE W Ha IMPOU3BOJACTBC, PCHICHUA MNPAKTHUYCCKUX 3aJad B
HOBCGHHGBHOI;'I KHU3HH, MIPEAYTIPCKIACHUSA $IBJ'ICHI/II71, HaHOCAIIUX BpCad 3A0POBBIO YCIOBEKA H
OKpYKarollen cpere.

OcHoBHBIC 321241 U3y4YCeHUS] XHMHU:
@®opMUpOBaHUE Y YYALIUXCS 3HAHUS OCHOB XMMHYECKOH HayKH: BaKHEHIINX (PAKTOPOB, MOHSATHIHA,
XMMHUYECKHX 3aKOHOB M TEOpHH, fA3bIKa HAYKH, IOCTYIHBIX OOOOIIEHHWH MHPOBO33PEHUYECKOTO
Xapakrepa.



e Pasputue ymeHuil HaOmonaTh U OOBICHATH XMUMHUYECKHE SIBICHHS, NMPOUCXOASIIUE B IMPUPOJE,
1a00paTOpUH, B OBCEIHEBHOMN JKHU3HU.

e @dopMHpOBaHME CHELUAIBHBIX YMEHHUIl: O0O0pamarbCsi C BEIIECTBAMM, BBIIOJIHITH HECIOXKHBIE
HKCHEPUMEHTHI, COOII0Aas MpaBUia TEXHUKH O€30MaCHOCTH; I'PaMOTHO IPUMEHSTh XUMHUYECKHUE
3HaHUS B OOLLEHUHU C IPUPOJION U B MOBCEIHEBHON KU3HH.

e PackpbiTe T'yMAaHMCTUYECKOW HAIIPaBICHHOCTH XUMHUH, €€ BO3pacTAalOlIed pOJIM B PELICHUU
TJIAaBHBIX MTPOOJIEM, CTOSAIINX Tepe/l YeTI0BEUECTBOM, U BKJIa1a B HAYUYHYIO KApTHHY MHpa.

e Paspurue IUYHOCTU OOYYAIOIMXCA: UX HMHTEIUIEKTyaJlbHOE U HPaBCTBEHHOE COBEPILEHCTBOBAHUE,
(dbopMHUpOBaHKE Y HUX T'YMAaHHUCTUYECKUX OTHOIICHHUH M SKOJIOTUYECKH 1I€IECO00Pa3HOT0 MOBEACHUS
B OBITY U B IIPOILIECCE TPYIOBOM AEATEILHOCTH.

JlanHas mporpamma IpexycMaTpuBaeT (OpMUpOBaHHE y ydaliuxcs oOIIeydyeOHbIX YMEHHH
HaBBIKOB, YHMBEPCAJIbHBIX CIOCOOOB AEATENbHOCTH M KJIHOYEBBIX KOMIETeHUuH. B 3Tom HampaBieHuu
IPUOPUTETaMHU Il y4eOHOro MpeAMeTa «XUMHsS» B CTaplied HiKoje Ha 0a30BOM YpPOBHE SBISIOTCS:
YMEHHUE CaMOCTOSITEIbHO U MOTHBHPOBAHHO OPraHU30BBIBATH CBOIO MO3HABATENIbHYIO JEATEIBHOCTD (OT
[IOCTAHOBKM LEJIH /0 TOJY4YEHHs] U OLEHKU pe3yibTara); ONpPENElICHHE CYLUIHOCTHBIX XapaKTEPUCTHUK
M3y4aeMoro oObeKTa; YMEHHE pa3BEpHYTO OOOCHOBBIBATH CYXKACHUS, JAaBaTh OINPENEICHUs, TIPUBOIUTH
JI0KA3aTesIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOEIO IOBEJCHUS B OKPYIKAIOIIEH CpeZe; BBIIOJIHEHUE
B [IPaKTUYECKON JESITENHOCTU U B MTOBCEJIHEBHOM >KM3HHM 3KOJOTMYECKUX TpeOOBaHMIl; HCIOIb30BaHHUE
MYJbTUMEIUHHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJOTHUH 1151 00pabOTKH, epeaayn, CUCTEMAaTU3aluU
uHpopMaluy, co3laHue 0a3 JaHHBIX, MPE3EHTALMM PE3yJIbTAaTOB IO3HABATENLHOW M IPAaKTUYECKOM
JESTEIIBHOCTH.

B ocHOBY mporpammbl NOJ0XKeH MPUHLUI pa3BHUBaroliero ooydenus. [Iporpamma onupaercst Ha
MaTepHai, U3ydeHHbI B 8—9 Kilaccax, I0O3TOMY HEKOTOpBIE TEMBI Kypca pacCMaTpHUBaOTCSl HOBTOPHO, HO
yke Ha 0oJiee BBICOKOM TEOPETHYECKOM ypoBHE. Takoil MOAXOJA MO3BOJIAET YIIyOsIsATh U pa3BHUBATh
MIOHATHE O BEUIECTBE U XMMHUUYECKOM IIPOLIECCEe, 3aKPEILIATh ITPOUICHHBINM MaTepral B aKTUBHON NaMATH
yYalmxcs, a TAaKKe COXPaHATh MIPEEMCTBEHHOCTD B IIPOLIECCE O0yUEHUS.

B nanHOM Kypce cuctemMaTu3upyroTcs, 00001aTes U yriayOsitoTCsl 3HAaHUSL O paHee U3YUYEHHBIX
TEOPUAX U 3aKOHAX XMMHUYECKOU HAyKH, XUMUYECKUX IIPOLIECCAaX U MPOU3BOJICTBAX.

[Tporpamma obecrieunBaeT CO3HATEIbHOE YCBOEGHHE YYAIIMMUCS BAXKHEMIINX XUMHYECKUX
3aKOHOB, TEOpPUH M MOHATHUI; (opMHUpPYeT MpEACTaBICHHE O POJIM XUMHHM B Pa3BUTUU Pa3HOOOpa3HBIX
oTpacjaell IPOU3BOJACTBA; 3HAKOMUT C BEILIECTBAMHU, OKPYKAIOIIMMHU 4YenoBeka. IIpu 3ToM ocHOBHOe
BHMMAaHHUE YIEISIETCS CYIUIHOCTH XUMHYECKHMX pPEaKIMM W METOJaM MX OCYLIECTBJICHHS, a TakKkKe
crioco0am 3alUThl OKPYXKAFOIEH cpeibl.

[IporpaMmMa cocTaBieHa C  y4eTOM  BEAyHIEM pOJIM  XMMHYECKOTO  DKCIIEPUMEHTA.
[IpenycmarpuBaroTCss BC€ BHJBI IIKOJIBHOTO XUMHUYECKOIO J3KCIHEPUMEHTAa — JIE€MOHCTPALVH,
nabopaTOpHbIE OMBITHI M MpaKkTHYeckue paboTsl. Pabouas mporpamma Mo XMMHUHM pealu3yeTcs depes
dopmupoBaHHe Yy ydamMxcsi oOOLEey4eOHbIX YMEHHH M HaBBIKOB, YHHMBEPCAJIbHBIX CHOCOOOB
JEATEIbHOCTH M KIIOYEBBIX KOMIIETEHLUMH 3a CYET MWCIOJIb30BAaHUSA TEXHOJIOTUN KOJUIEKTUBHOIO
Oo0y4YeHMs, ONOPHBIX KOHCIIEKTOB, JAUJAKTMYECKHMX MAaTEpUanoB, W TNPUMEHEHUS TEXHOJOTHH
rpaduyecKoro npeacTaBieHus UHGOPMaAIUU TPU CTPYKTYPUPOBAHUU 3HAHUM.

B nenom Kypc mo3BOJISIET pa3BUTh MPEACTABICHUS yYallUXCs O IMO3HABAEMOCTH MHUPA, €INHCTBE
KUBOM W HEXMBOH TNPUPOJBI, CHOPMUPOBATH 3HAHHWA O BAXKHEHIIMX AacleKTaX COBPEMEHHOU
€CTECTBCHHOHAYYHOH KapTHHBI MHpa, YMEHHs, BOCTPEOOBAHHbIE B IOBCEJHEBHOM JKU3HH U
MO3BOJISIIOIINE OPHEHTUPOBAThCA B OKPYXKAIOLIEM MHpPE, BOCIUTATh YEJIOBEKAa, OCO3HAIOLIETO cebs
Y4acTbIO IPUPOJIBIL.



Peanuzanus naHHON nmporpamMmsl B Ipoliecce 00ydYeHHsl MO3BOJIUT YYalluMCSl YCBOUTh KIIIOUEBbIE
XUMUYECKUE KOMIETEHIIMU U TOHATH POJb XUMHUHU CPEIM JIPYTUX HAyK O MPUPOJE, 3HAUCHUE €€ IS
4eJI0BEYECTBA.

Oxonuanne 2019-2020 yuebHOTO rojma NPOXOAWIO B OCOOBIX YCIOBHSX JWCTAHIIMOHHOTO
o0y4yeHus, 9YTO 00YyCIOBIMBAECT U HEKOTOPHIE M3MEHEHHs B IUIAHMPOBAHUU M PACHpEACTICHUN y4eOHOTO
Marepuana B 2020-2021 yue6HOM roay. Ha 3acemannn MO yuuteneit ecTeCTBEHHO-HAYYHOTO ITUKIIA OT
05.06.2020r ( mpotokos Ne7) ObUIO PEIICHO BKIIOYUTH W3Y4YEHHBIE TeMbl B pasjaen «lloBTopenue» B 1
yetBepTH 2020-2021 yyebHOTO roja.

2. Coaep:xaHue TeM y4eOHOro Kypca
[Tporpamma mpemnaraercss it pabotel o yueOHuky xumuu aBtopoB I.E. Pymsutnca u O@.I.
®enpamana, npowmeamuM sxcreptusy PAH u PAO u Bomenmuum B ®enepaibHblil nepedeHb y4eOHUKOB,
PEKOMEHIOBaHHBIX MHHHUCTEPCTBOM 00pa3oBaHusi U Hayku PP Kk MCHONB30BaHUIO B 00pa3oBaTeIbHOMN
nporecce B 001meodpazoBaTenbHbIX yupexaeHusax Ha 2020-2021 yue6Hslii ro.
Pacnipenenenue 4acoB 1o paszesnaM IporpaMMel Ipu 1 4ace B HEAEIIO:

No Tewma paznena KomnuectBo yacos
11 xmacc

Baxknaenmme XuMHYeCKUe TOHATHS U 3aKOHBI 1
2 [Tepuoaunueckuii 3axon u IICXD JI.1. MenneneeBa Ha OCHOBE

Y4EHHUS O CTPOCHUU aTOMa
3 CtpoeHue BelecTa 4
4 XUMHUYECKUE PEAKITHH 9
5 Meramnsl 6
6 Hemertammer 5
7 ['eHeTnyeckas CBSI3b HEOPTAaHHMUECKUX M OPTaHUYECKHUX BEIIECTB 4
8 [TpakTuKym 3

Bcero 34

[TporpamMMmoii mpeaycMOTpeHbl 7 MPaKTUYECKUX paboT M 3 KOHTPOJIbHBIX paloT.

Tema 1. BaxkHeilliue XuMH4YeCKHeE MOHATHS M 3aKOHBbI (14aca)

AtoMm. Xumuueckunii anieMeHT. M3otonsl. [IpocThie U Cl0KHBIE BEIIECTRA.

3aKOH COXPAaHEHHs MacChl BEIECTB, 3aKOH IOCTOSHCTBA COCTaBa. BeliecTBa MOJIEKYISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHHS.

Tema 2. Ilepuoanuecknii 3akon u IICX3 JI.U. MenaesieeBa Ha 0OCHOBE YYECHHS O CTPOCHHHU
aroma (24aca)

ATomHBIE opOuTanmu, S-, pP-, O-, f-amekrpoHbl. OCOOCHHOCTH pa3MEIICHHs SJICKTPOHOB IO
opOUTaIsIM B aroMax MaJlbIX M OOJBIIMX MEPUOJIOB. DHEPreTUYECKHUe YPOBHHU, MOAYpoBHHU. CBS3b
MEePUONYECKOr0 3aKOHa M MEPUOAMYECKON CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB C TEeOpuel CTPOEHHUs
aTOMOB.

BaneHnTHOCTh M BaJICHTHBIE BO3MOXKHOCTH aToOMOB. Ileproanueckoe M3MEHEHHE BAJIEHTHOCTU U
pa3MepoB aTOMOB.

Pacuernble 3a1aun. Beruncnenue Maccol, 00beMa MM KOJMUYECTBA BEIIECTBA 10 U3BECTHOI Macce,
00bEMY MJIM KOJIMYECTBY BEIIECTBA OJTHOTO U3 BCTYMUBIINX B PEAKIIMIO WM MOTYUYHUBIIUXCS B PE3YIbTaTe

peaKIiy BEIICCTB.



Tema 3. CtpoeHnue BemecTBa (4 yacoB)

XuMudeckasi CBsi3b. BUIBI W MeXaHU3Mbl OOpa30BaHUs XMUMHYECKOH cBsi3u. MoOHHas CBs3b.
Karnonst u anuwonsl. KoBasieHTHass HenousiipHas CBsi3b. KoBajieHTHas  MOJIsIpHAst — CBSI3b.
DNEeKTPOOTPULIATETLHOCTb.

[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPIaHUYECKUX U OPraHUYECKUX BELLECTB.

Turbl KPUCTATUNIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

Crioco0ObI BeIpaXKCHHS KOHIIEHTPAIIMH PACTBOPOB: MAacCOBast 0JISI pACTBOPEHHOTO BEIIECTBA.

HemoHcTpanmu. Mojenn HOHHBIX, AaTOMHBIX, MOJIEKYJIAPHBIX U METAIUIMYECKUX KPUCTATITMYECKUX

pemerok. D dext Tungans. Mozenu MoseKysI H30MEPOB, TOMOJIOTOB.
[TpakTudeckas pabora. [IpuroroBiieHre pacTBopa ¢ 3aJaHHOW KOHIICHTPAIUCH.

Pacuernbie 3amaun. Brrumcienue macchl (KOJIMYECTBAa BEIIECTBA, 00BEMa) MPOAYKTA PEAKIIMH,

€CJIM ISl €0 MOJYyYEeHUs JaH PACTBOP C ONPEAECICHHON MAaCCOBOM 10JI€H HCXOAHOTO BEIIECTBA.

Tema 4. Xumnueckue peakuuu (9 4acon)

Knaccudukanus XuMHUUECKUX peakluii B HEOPraHUYECKOM U OPraHNYeCKOi XUMUHU.

CKopocTh peakllid, €€ 3aBHUCHUMOCTh OT pa3au4HbIX (akTopoB. OOpaTUMOCTh peakIuil.
Xumuueckoe paBHoBecre. CMellleHue paBHOBECHUS MOJ JecTBHEeM pa3inuHbIX (aktopoB. [Tpunnumn Jle
[arennbe. [Ipon3BoACTBO CepHON KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnekrponauTuueckas auccouuanus. CunbHble U ciadble AMEKTPoNUThl. KuCIOTHO-OCHOBHBIE
B3auMoOJeiicTBUs B pacTBopax. Cpena BOJIHBIX pacTBOpOB: KHciasi, HEMTpaibHas, wienodHas. MoHHoe
IIPOU3BE/ICHUE BOJIBI.

I'maponns opraHu4ecKuX U HEOPraHMYECKUX COCUHEHUN.

JeMoHcTpanyu. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT KOHIIEHTPAIMU U TeMIeparypsl. Pasnoxenue

MEepoKCuJia BOAOpPOAAa B MNPUCYTCTBHU KaTaJlM3aTopa. Onpe,ueneHI/Ie Cpeabl pacTBOpa € IMOMOIIBRO
YHUBCPCAJIbBHOT'O UHAWKATOPA.
.Ha6ODaTODHLIe OIIBITHI. HpOBeI[eHI/Ie peaKHI/Iﬁ MOHHOTO OOMEHA I XapaKTECPpUCTUKU CBOICTB

3JIEKTPOJIUTOB.
[IpakTuueckas pabota. PemieHne skCiepuMEeHTAIbHBIX 3a7a4.

Pacuernble 3aaun. Beruncienue macchl (KoiMyecTBa BelleCTBa, 00beMa) MPOAYKTa peakluy,

€CJIM U3BECTHA Macca UCXOJIHOTO BEILIECTBA, COAEPIKAIIETO OMPECIIEHHYIO 00 IpuMeceil.

Tema 5. MeTtaibl (6 4acoB)

[TonoxeHne MeTanaoB B NMEPUOAMYECKONH CHCTEME XMMHUYECKHX 3JieMeHTOB. OOiue cBOHCTBa
METAJUIOB. DJIEKTPOXUMHUYECKUN D] HanpspkeHuil MetayioB. OOmme crnocoObl MOMYyYEHHsST METalIoB.
DNeKTPOIN3 pacTBOPOB U paciiaBoB. [IoHsTHE 0 KOppo3un MeTayuioB. CrocoOb! 3aIUThl OT KOPPO3HH.

O0630p MeTauloB TIJIaBHBIX MOArpynn (A-TpyII) MNEpUOJUYECKON CHUCTEMBl XHMHYECKHUX
3JIEMEHTOB.

O630p MetamoB riaBHbIX mnoarpynn (b-rpynm) mnepuoguMueckod CHUCTEMBl XHMHUYECKUX
AJIEMEHTOB (Me/lb, IIMHK, TUTAH, XPOM, JK€JI€30, HUKEIIb, IJIATHHA).

Oxkcupl ¥ THIPOKCH]IBI METAJLIIOB.

Jemonctpanuu. O3HakoMileHHe ¢ oOpa3lamMM METaUIOB M UX coeluHeHud. BzammoneiictBue
LIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAIIJIOB C BOJOH.

JlaGopaTopHble onbIThl. B3anMoneicTBre LIMHKA U jKeje3a ¢ pacTBOPAMU KHUCJIOT M ILEIO0YeH.
3HaKOMCTBO C 00pa3aMH METaJUIOB U UX pyJaMHu (paboTa ¢ KOJUIEKIIUAMU).

Pacuernbie 3a1a4n. PacdyeTsl M0 XUMHUYECKUM YPaBHEHHUSIM, CBSI3aHHBIE C MACCOBOM JI0JIEH BBIXO/1a

MPOJYKTa peakluu OT TEOPETUYECKH BOZMOKHOTO.



Tema 6. Hemerasinbl (5 yacoB)

O630p cBoiicTB HeMmeTasioB. OKHCIUTENbHO-BOCCTAHOBUTEJILHBIE CBOMCTBA  TUIMYHBIX
HemeTaiioB. OKCHIbI HEMETAJUIOB M KHUCIOPOJIOCOJAEpIKAIINe KHCIOTHL. BoIopoaHble coeanHEeHUs
HEMETaJJIOB.

Hemoncrpanuu. O6pasiel HemeTaioB. O0pasibl OKCHIOB HEMETAIIIOB M KUCIOPOACOAEPKAIINX

kucnot. ['openue cepsl, pocdopa, sxene3a, Maruus B KUCIOPO/IE.
JlaBGopaTopHbIe ONBITHL. 3HAKOMCTBO C 00pa3liaMu HEMETAJNIOB U UX MPUPOAHBIMU COCTUHEHUSIMU

(paboTa ¢ koyekuusmMu). Pacnio3naBanue Xja0puaoB, cyiab(haToB, KApOOHATOB.
[paktuyeckas padora. OnpeneneHne pa3IMIHbIX HOHOB C MTOMOIIIBIO KAYeCTBEHHBIX PEAKIIUH.

Tema 7. I'eHeTHYecKasi CBSI3b HEOPIaHMYECKMX H OPraHUYeCKHUX BeulecTs (4 yaca).

IIpakTukym. PemieHue SKCIEpUMEHTANIbHBIX 3aJad [0 HEOPraHMYECKOW XUMUU; pELICHUE
JKCIIEPUMEHTAIBHBIX 33/a4 I10 OPraHWMYEeCKOW XMMHUH; PELICHUE IPAKTHYECKUX DPACUETHBIX 3a]1a4;
[IOJIyYeHHE, COOMpaHKE U PaclIO3HABaHKE I'a30B.

3. TpeGoBanus K yPOBHIO NOATOTOBKM yuamuxcs no xumuu (11kiace, 6a30Bblii YypoBeHb)
IIpeomemno-ungopmayuonnan cocmagnaruas 00pPA306aHHOCHMU:
3Hamo

—  GaiiCHellue XuMuYecKue NnOHAMUA. BEIIECTBO, XHMMYECKUH DJJEMEHT, aroM, MOJIEKYJa,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAs. MacChl, UOH, aJUIOTPOIUs, U30TOIIbI, XUMHUYECKas CBA3b,
3JEKTPOOTPULATENBHOCTh, BAJIEHTHOCTb, CTEIEHb OKUCIEHUS, MOJb, MOJISIPHAS Macca, MOJISIPHBIN
0o0BbeM, BEIIECTBA MOJEKYJISAPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS, PACTBOPHI, SJEKTPOIUT H
HEAJIEKTPOJIUT, DJIEKTPOJIUTHYECKAs JUCCOLMALUSA, OKUCINUTENb M BOCCTAHOBMUTEIb, OKHCIEHHE U
BOCCTAHOBJICHHE, TEIUIOBOM A (EeKT peakluuu, CKOPOCTb XHWMHUYECKOM peakluu, KaTaius,
XMMHYECKOE paBHOBECHUE, YIIIEPOAHBIN CKeJeT, (yHKLINOHAIbHAS TpYIIa, U30MEPHs, TOMOJIOTHS;

— OCHOGHble 3aKOHbl XUMUW: COXPAHEHUS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, MEPHOAUYECKUN
3aKOH,;

— OCHOGHble meopuu Xumuu: XAMHYECKOW CBS3H, DSJIEKTPOJUTUYECKON JIHCCOLUMALAH, CTPOCHUS
OpPraHUYECKUX COEAUHEHNUN;

—  GaiiCHellue 6euiecmea U Mamepuaisl: OCHOBHBIE METAJIJIBI U CIUIABBI; CEPHAsi, COJIAHAsL, a30THAs U
YKCYCHasi KUCJIOTBI; II€JI0YH, aMMHaK, MUHEpaJibHbIE y100pEeHNUs, METaH, 3TUJIEH, alleTHIIeH, OeH301,
9TaHOJ, >XUPBI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmaj, KIeTdyaTrka, OCNKH, HCKYCCTBEHHBIE H
CUHTETUYECKHE BOJIOKHA, KayYyKH, MJIACTMACCHI.

JleamenbHocmuo-KOMMYHUKAMUGHAA COCMAGIAIOWAA 00PA30BAHHOCU:
ymemb:

— Ha3vleamp U3yUYCHHBIE BEIIECTBA MO "TPUBUATIBLHON" MM MEXKTYHAPOAHON HOMEHKIIATYpE;

— onpedenamp: BAICHTHOCTb U CTENIEHb OKUCIICHUS XUMHUECKUX 3JIEMEHTOB, TUIl XMMHUYECKOH CBSI3U B
COEMHEHMAX, 3apsA] MOHA, XapaKTep Cpelbl B BOAHBIX PAacTBOpaX HEOPraHMUYECKUX COEIUHEHMI,
OKHUCJINTEIb U BOCCTAHOBMUTEIb, MPUHAMIEKHOCTh BEUIECTB K Pa3IMYHBIM KJlacCaM OPraHMYeCKUX
COEeIMHEHNH;

— Xapaxkmepu3oéamp: >IEMEHTbHl MaJbIX MEPHOJOB IO WX MOJIOKEHUIO B NEPUOJIUYECKON CHCTEMe
J.U. MenzeneeBa; oOmMe XMMHYECKHE CBOICTBa METasIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX W OpPraHMYeCKUX COEIMHEHUH; CTPOEHHWE W XUMHUYECKHE CBOWMCTBA M3yUYEHHBIX
OPraHUYEeCKUX COCTUHECHUM;



—  00BACHAMY: 32aBICUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOLY XUMHUIECKOH CBSI3H
(MOHHOH, KOBAJCHTHOW, METAJUTMYECKOW), 3aBUCHMOCTb CKOPOCTH XHMHYECKOW pEaKIHd |
HOJIOKCHUS] XUMHYECKOT'O PABHOBECHS OT PA3IMYHBIX (JaKTOPOB:

—  6bINOAHAMbL XUMUYCCKHH ODKCIEPHMEHT II0 PACIO3HABAHUIO BAKHEHIIMX HEOPraHHMYECKUX U
OpraHUYECKUX BEIICCTB;

— Nnpo6odumsp CaMOCTOSTEIbHBIA MOUCK XUMHUYECKOH HH(OpPMAIMU C UCIOJIb30BAHUEM Pa3IHMYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3JaHHK, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCII0JIb30BATh KOMITBIOTEPHBIC TEXHOJIOTHH 115l 00pabOTKHU M Hepeayd XUMUIECKON HHPOpMaLUK U
ee MPECTaBICHUS B PA3INYHBIX (OpMaXx.

Llennocmmuo-opuenmayuonnas cOCMAasAAOWAA 00PA306aAHHOCU:
UCNOIb306aMb NPUOOPEmenHnble 3HAHUA U YMEHU 6 NPAKMUYECKOU OeAmenbHOCmu u
NO6CEOHEBHOIL HCUZHU OTIA:

— 0OBSACHEHHS XUMUYECKHX SBJICHHUH, IPOUCXOSIINX B IPUPOJE, OBITY M HA POU3BOICTBE;

— OmpeNeNicHUus] BO3MOXKHOCTU TPOTEKAHHS XUMHYECKUX IMPEBPAIICHUN B Pa3lUYHBIX YCIOBUSIX H
OLICHKHU X MOCIICICTBUIA;

—  DKOJIOTHYECKH IPAaMOTHOT'O MOBEJICHHUS B OKPYKAIOILEH cpele;

— OLECHKHM BIIMSHMS XMMHUYECKOIO 3arpsA3HEHUS OKPYKAIOIIEH CPelbl Ha OPIaHU3M YeJIOBEKAa U JIpyrue
JKUBBIC OpPTaHHU3MBbI;

— Oe3omacHOro OOpamieHHWss C TOPIOYMMH W TOKCHYHBIMH  BEIIECTBaMH, JaOOpaTOPHBIM
000pyI0BaHUEM;

— HPUTOTOBJICHUA paCTBOPOB 3aIIaHHOI\/JI KOHLCHTpAalKUN B 6I)ITy 1 Ha IMPOU3BOACTBEC,

— KPHUTHUYECKOW OIIGHKM JOCTOBEPHOCTH XHMHUYECKOW WH(POPMAIMH, MOCTYNAOMEeH W3 pPa3HBIX
HCTOYHHKOB.

4. OneHKa 10CTHKEHNUS NJIAHNPYEMBbIX Pe3yJIbTATOB OCBOeHHUsI y4eOHOii mporpaMMbl

Pe3ynbraThl 00yueHMs: XMMUHM JOJDKHBI COOTBETCTBOBATH OOLIMM 3ajjayaM MpeaMmera M
TpeOOBAHUAM K €r0 YCBOEHHUIO.

PesynbpraTel 00yueHusi OLIEHHMBAIOTCS MO MNATHOAIbHON cucteMe. llpu oleHke y4duThIBaroTCA
CJIEAYIOIIME Ka4eCTBEHHBIE I0KA3aTeIN OTBETOB:
e r1yOHHa (COOTBETCTBUE U3yUYEHHBIM TEOPETUUYECKUM 0000ILEHUIM);
® OCO3HaHHOCTh (COOTBETCTBHE TpeOyeMbIM B NpOrpaMMe€ YMEHHUSM [PUMEHATh MOJYyUYEHHYIO

uH(pOpMaIHIO);

® T0JHOTa (COOTBETCTBUE 00BEMY POTrpaMMbl U HHPOPMALIUU YUEOHHKA).

[Tpu olileHKEe YUUTHIBAIOTCSA YHMCIIO M XapaKTep OMMOOK (CyIIeCTBEHHbIE WM HECYIIECTBEHHBIE).

CyliecTBeHHbIE OIIMOKM CBSI3aHBl C HEJIOCTaTOYHOW TINIyOMHOM M OCO3HAHHOCTBIO OTBETA
(HampuMep, YYEHUK HENpPAaBWIBHO YKa3al OCHOBHBIE NPU3HAKU IIOHATUMH, SIBICHHUH, XapaKTEpHbIE
CBOWCTBa BEIECTB, HEMPaBWIBHO C(OPMYJIHUPOBAI 3aKOH, MPAaBUIO MU T.I. WIM YYEHUK HE CMOT
MPUMEHHUTh TEOPETHUECKUE 3HaHUS IJs OOBSICHEHUS U TpeACcKa3aHus SIBICHUN, YCTaHOBIICHUS

MPUYNHHO-CJIEICTBEHHBIX CBSA3€H, CPABHEHUS U KJIaCCU(PHUKAILIMU SBJICHHUM U T. I1.).

HecymecTBeHHble OMIMOKM OMpEAENsioTcsT HEMOJHOTOM OTBeTa (Hampumep, YyOyIIeHHE H3
BHJAa KaKOro-TM00 HexapakTepHoro ¢akra IpH OMNHMCAHWU BellecTBa, mpouecca). K HUM MOXKHO
OTHECTH OTOBOPKH, OMHMCKH, JOMYIIICHHbIEC 10 HEBHUMATEIBHOCTH (HapUMep, Ha JiBa U 0oJiee ypaBHEHHS
peakivii B TOJTHOM MOHHOM BHJIE JIOIyIIEHA OHA OIIMOKa B 0003HAUEHUH 3apsia HOHA).

PesynbraTel 0O0yueHHMs TPOBEPSIOTCA B MpPOIECCe YCTHBIX M IMHUCBMEHHBIX OTBETOB
y4aluxcs, a TakKe IPU BBHIIOJHEHUH UMM XMMHYECKOTO SKCIIEPUMEHTA.



OneHKa TeopeTHYeCKNX 3HAHUN

Onenka «5» - OTBET NOJHBIM M IPAaBWIBHBIM HAa OCHOBAaHMHM M3YUEHHBIX TEOPHil; Marepuall
U3JIOKEH B OIPEACIICHHOM JIOTUYECKOM IIOCJIEOBATEIbHOCTH, JIMTEPATyPHBIM SA3BIKOM; OTBET
CaMOCTOSATEIIbHBIN.

Onenka «4» - OTBET IOJIHBIM M NPABWIbHBIM Ha OCHOBAaHMM HM3YyUYEHHBIX TEOPHi; Marepual
U3JI0KEH B OIPEIEICHHON JIOTMYECKOW IOCIEN0BATENBHOCTH, MPU 3TOM JAOIYIIEHBI

JIBE-TPU HECYIIECTBEHHbIE OIIMOKHU, UCIIPABICHHBIE 10 TPEOOBAHUIO YUUTEIIS.

OuneHnka «3» - OTBET IOJIHBIA, HO IPU 3TOM [OIYyIlEHAa CYyIIECTBEHHAas OIIMOKAa WJIM OTBET
HEIIOJIHBIN, HECBA3HBIM.

Ounenka «2» - mpu OTBeTe OOHAPYKEHO HEMOHMMAHUE YYalIMMCS OCHOBHOTO COJICPYKAHHS
y4eOHOTrO Marepuana WM JONYLICHbl CYIIECTBEHHBIE OHIMOKM, KOTOpBIE YYallMiics HE MOXKET
HCIIPAaBUTh IIPHM HABOJAILMX BOIPOCAX YUUTEIS.

Onenka «1» - OTCyTCTBHE OTBETA.

OneHka IKCIEPUMEHTATbHBIX YMEHUH

OreHka cTaBUTCS HA OCHOBAaHUM HAOJIOJICHUS 32 yYalllUMCsl 1 IMCbMEHHOIO OTYeTa 3a paboTy.

Ouenka «5» - paboTa BBIIOJIHEHA MMOJHOCTHIO U MPABUIIBLHO, CIICTAaHbI IPABUIIbHBIE HAOIOICHUS
Y BBIBOJIBI; DKCIIEPUMEHT TMPOBENCH IO IJIaHy C Y4YETOM TEXHUKHU Oe30MacHOCTH U MpaBui paboThI
C BeIlleCTBaMHU U 000PYI0OBAaHUEM; MIPOSIBIICHBI OPTaHU3AI[MOHHO-TPYIOBbIE YMEHHUs (IOIICPKUBAIOTCS
qrcToTa pabovero Mecra W MOPSIOK Ha CTOJIC, 3KOHOMHO HCIOJIB3YIOTCS PEAKTHBEI).

Ouenka «4» - paboTa BBINOJHEHA TNPABWIBHO, CJEJIaHBl MPABWIbHBIC HAOIIOACHUS W
BBIBOJIbI, HO TIPH ATOM SKCIEPUMEHT MPOBEACH HE TMOJHOCTHIO MM JOMYIICHbl HECYIECTBEHHbBIC
omuOKu B paboTe ¢ BellecTBaMHu U 000pyAOBaHUEM.

Ounenka «3» - paboTa BBHINOJIHEHA NPAaBUIBHO HE MEHEE YeM HAIMOJOBUHY WIIHM JOIYIIeHA
CYILIIECTBEHHasl OmMOKa B XOJ€ OJKCIEpPUMEHTa, B OOBSICHEHHHU, B odopmieHun padOTH, B
COONIOICHUH TpPaBUI TEXHUKHU OE30MacHOCTH TMpH paboTe ¢ BelmecTBAMH U 000PYJOBaHUEM,
KOTOpasi MCIpaBISAETCs MO TPEOOBAHUIO YUUTEIS.

Ouenka «2» - gonymieHsl 1Be (M 0Oojee) CyIIeCTBEHHBIE OMIMOKM B XOJI€ DJKCIEPUMEHTa, B
O00BSICHEHUH, B 0POpMIIEHMH PabOThl, B COOJIIOJIEHUU MpaBUJI TEXHUKU Oe30macHOCTU Ipu padorte ¢
BEIIECTBAMH W O0OpYJOBaHUEM, KOTOpPHIE YYAIIUICS HE MOXKET HCIPaBUTh JaXKe MO TPeOOBAHUIO
YUUTEIIA.

Onenka «1» - paboTa He BBINOIHEHA, Y YYaIIerocsl OTCYTCTBYIOT AKCIIEPUMEHTATbHbIC YMEHHUS.

OueHKa YMEHHW peliaTh IKCIePUMEHTAIbHbIE 321241

Onenka «5» - TUIaH pelIeHHUsS COCTABJICH MPABUIIBHO, TMPABUIBHO OCYIIECTBICH MOAOOD
XUMHYECKHUX PEaKTUBOB U 000PYA0BaHUS; JAHO TIOJTHOE OOBICHEHUE U CIICIaHbI BHIBOIBI.

Ouenka «4» - IUIaH peUIEHUs COCTaBJIEH MPABWIHHO, MPABUIBHO OCYIIECTBICH MOA00D
XUMUYECKUX PEAKTUBOB W OOOPYIOBaHHUsSA, MPH STOM JIOMYIIEHO HE O0ojiee NBYX HECYIIECTBEHHBIX
omMOOK B OOBICHEHUN M BBIBOIAX.

Ouenka «3» - TJIaH pENICHUs COCTABJICH MPABWIBHO, MPABUIBHO OCYIIECTBICH MOA00D
XUMHYECKUX PEaKTHBOB W OOOpYyJOBaHUS, HO JIOMYIIEHA CyIIeCTBEHHas OMHMOKa B OOBSICHEHUU W
BBIBOJIAX.

Ounenka «2» - gomymieHsl aBe (M Oosiee) CyIIECTBEHHBIE OIIMOKKA B IUUIaHE pELICHUS, B
moadope XUMUYECKUX PEaKTHBOB U 000PYOBaHMUS, B OOBSICHEHUH U BBIBOJIAX.

Ouenka «1» - 3a1aya He penieHa.

O1neHka YMeHHil peliaTh pacuyeTHbIE 321291

Ouenka «5» - B JIOTMUYECKOM pACCYXICHHU M PEIICHHH HET OIMOOK, 3ajada pelieHa

paIrMoHaIBHBIM CITIOCOOOM.



Ouenka «4» - B JOTUYECKOM pPACCYKJICHHMH W PEIICHUH HET CYIIECTBEHHBIX OIIMUOOK, HO
3a/laya pelieHa HepalmoHaIbHBIM CIIOCOOOM MJIH IOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIHUOOK.

Onenka «3» - B JIOTHYECKOM pACCYKJIEHHUM HET CYIICCTBCHHBIX OINMOOK, HO JOIyIICHA
CYIIIECTBEHHAs OMIMOKA B MATEMAaTUYECKUX pacueTax.

OueHka «2» - UMEIOTCS CYIICCTBEHHBIE OITMOKH B JIOTUYECKOM PACCYKICHUH U PEIICHUU.

Ouenka «1» - 3aa4a He penieHa.

OneHka NMCbMEHHBIX KOHTPOJbLHBIX Pa00T

Ouenka «5» - OTBET MOJIHBIN U MIPABUIIbHBIM, BO3MOKHA HECYIIECTBEHHAs OLINOKA.

OuneHka «4» - OTBET HEMOJHBIN UM JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHbBIX OIIHOOK.

Ounenka «3» - paboTa BBITIOJHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA OJIHA CYIIEeCTBEHHAs
OIuOKa M JIBe-TPU HECYIIICCTBCHHBIC.

Onenka «2» - paboTa BBHINIOJHEHAa MEHEE YEM HAIOJIOBUHY WM COJCPKHT HECKOJBKO
CYILIECTBEHHBIX OIIHUOOK.

Ouenka «1» - paboTa He BBITIOJIHEHA.

[Ipu oreHKe BBIMOTHEHHUS MUCHMEHHOM KOHTPOJBHON pabOThl HEOOXOAMMO YYHTHIBATH

TpeboBaHus eAMHOTO OphorpauIecKkoro pexuma.

OneHka 3a WUTOTOBYIO KOHTPOJIbHYIO pPAa0OTy KOPPEKTUPYET NPEIIECTBYIONINE OILIEHKH 3a
YEeTBEPTh, MOIYTOIUE, TOI.
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5. KaJIeHIIapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHHE C ONPEACTCHUEM OCHOBHBIX BHA0B 1€ATCJIbHOCTH oﬁyqamumxcsl

(11 knacc, 6a30Bblil yPOBEHBb)

ypoka

Tema ypoka

OcHoBHbIE BHIBI 1eATeILHOCTH

@®opMbl KOHTPOJIS

I[aTa MMpoBEeACHUSA

no mjiany | pakruyecku

IIpumeyanue

Tema 1. Baxkueimue

XUMHUYECCKHUEC ITOHATHUSA

U 3aKO0HBI. (1 yac)
IToBTOpEHME.

AtoMm. XUMHUYECKUI
37eMeHT. M30Tomsl.
[IpocTeie U croXHBIE
BElIECTBA.

CocrapicHHE KOHCIICKTA,
pelleHre 3a/1au.

®ponranbHas 6ecena
0 TeMe, IPOBEPKa
WH/IMBH/TY aJIbHBIX
pabot. Bxoanoe
TECTUPOBAHUE.

CeHTs0pb

[Ipeszentamus (MKT)

Tema 2.
IHepuoguyeckuii
3akon u [1ICXD JI.H.
MenaeneeBa Ha
OCHOBE Y4eHHUs O
CTPOEHHH aToMa.
(2 yaca)
IToBTOpEHMUE.
Crtpoenue
AIEKTPOHHBIX
0007109€K aTOMOB
XUMHYECKHX
3JIEMEHTOB.

Pabora B
CocraBrieHue 3eKTPOHHBIX

rpymnmnax.

(I)OpMy.]'I XUMHUYCCKUX 3JICMCHTOB,
peUICHUC 3a1a4.

®poHTanbHas 6ecena
0 TeMe, MPOBEpKa
VHTUBH Ty aTBHBIX
pabor.

CeHTs0pb

IToBTOpEHUE.
BaneHTHOCTD.
BanentHrie
BO3MOKHOCTH U
pa3Mepbl aTOMOB

OtBeTsl Ha Bonpockl. M3yuenue
WU3MEHEHHUS CBOICTB XUM.
3JIEMEHTOB B IPYIIax U
nepuonax. Pemenue 3amay.

IIpoBepounas paboTa.

CeHTs0pb

[Ipesentanus (UKT)
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XUMHUYECKUX
3JIEMEHTOB. Penienue
3a1ad4.

Tema 3. CTpoenue

BelllecTBA. Cocranenue Tabmuisl «Buast
B ®dpoHTanpHas Oecena
(4 yaca) XUMHUYECKOU CBSI3N,
. 10 TeMe, MPOBEpKa
[ToBTOpEHMe. (bpoHTaNbHBIHN ONpOC CeHTs0pb
WHIUBUIYaJIbHbBIX
Bunbl u MexaHu3mbl COCTaBJICHHE CXEM 00pa30BaHUS 5
. . pabor.
o0pa3oBaHUs CBSI3€H, peleHUE 3aJaHUH.
XUMHYECKOMN CBSI3H.
[ToBTOpEHME.
[IpocTpancTBenHoe CocraBienue cxem oOpasoBanusi | @poHTtanbpHas Oecena,
CTPOCHHE MOJIEKYJT CBSI3€H, OompesieNieHne BUI0B IpoBepKa OxTs6
KTA0pb

HEOPraHUYECKUX U CBSI3H, U3TOTOBJICHHE WHIUBHUIYaJIbHbBIX P
OpPraHUYECKUX IAPOCTEPIKHEBBIX MOJIEKYIL. paboT.
BEIIECTB.

CocraBiieHne CpaBHUTEIbHON
Tunel .

TaOJIUIBI CBOMCTB
KPUCTAITNYECKUX ®ponTanpHas 6ecena.

. KPHUCTAJUIMYECKUX PELIETOK, OxkTa0pb [Ipesentanus (UKT)

pELIETOK U CBOMCTBA . Tecr.

paccMOTpeHHE MOAEEN
BEIIECTB.

KPUCTAJUTMYECKUX PEIIETOK.
IIpurorosnenue .

.. | IIpuroroBienne pacTBOpoB ¢ Ot4er 0 mpaKkTU4YECKOU IIpakTHyeckas padora
PacTBOPOB € 3aJaHHOU . . OxT1a0pn
g 3aJaHHOM KOHIIEHTpalUE. pabore. Ne 1.
KOHIIEHTpalLKeH.
Tema 4. Xumnueckue
peakuuu. [IpocMoOTp BHIEOOTBITOB.
94acoB CocraBiieHuE CXEMBI CamocrosiTenbHas

( ) OxT1a0ph [Ipesentanus (UKT)
CyurHocTs 1 «Knaccuukamnmsi XuMU4IeCKuX pabora.
KIacCupUKaIUS peaKiuii.

XHUMHUYCCKUX peaKuHﬁ .

12




CocraBneHue cXxembl, U3y4eHue
CBOWCTB IIEpPMaHraHara Kajius B

JlaboparopHas paboTa:

KHUCJIOM, HEUTPAIbHOM U B3aMMO/JICHICTBUE
OxucanTenpHo- . .
iesoyHoM cpene. Pabora ¢ Otuer o naboparopHoit nepMaHraHara Kaiaus u
9 BOCCTAHOBUTEIIbHBIC Hosi6pp
tabaumaMu « OKUCIUTENBHO- pabore. Cyab(UTa HATPHS B
PEaKIMH. . .
BOCCTQHOBUTEJIbHBIE PEAKLIUN, KUCIIOH, HeTpallbHOU 1
«MHoroo6pa3sue OKUCIUTENbHO- I1EJI0YHOM cperie.
BOCCTAHOBUTEJIbHBIX PEAKLIUII».
CKOpOCTh XUMHUYECKUX
. CocraBjicHHE KOHCIICKTa, OTBETHI
peakuuii. Bnusinue
Ha BOINPOCHI, pELICHHE 3a/1a4 Ha
10 pa3nu4HbBIX (HaKTOPOB POCHL P [IpoBepounas pabora. | Hosa6pb
OIpesieJIEHUE CKOPOCTU
Ha CKOpPOCTb .
. XUMHUYECKUX PEaKIINM.
XUMHUYECKON peakiuH.
XHUMHUUYECKOE .
Cocrasnenune ypasHenuii OB
11 paBHOBecue. [IpuHIHN . [IpoBepounas pabora. | HosOpb
peakuuii. Pemenue 3anau.
Jle llarense.
DNeKTpOIUTHYECKAs .
CocraBiieHnEe KOHCIIEKTa, Tepmunonornueckuit
JUCCOLIAITHS. .
12 COCTABJICHHE YPaBHECHUU JUKTAHT. Jexabpb [Ipesentanus (UKT)
CunbHbBIE U ca0bIe .
JYCCOLAIUi. ®ponTanpHas 6ecena.
AIIEKTPOJIATHI.
Ocy1ecTBIIeHHE PEAKIUM
Peakuuu nonsoro HMOHHOr0 0OMeHa, kadecTBeHHble | OT4eT o 1abopaTopHOit
13 HexaOpb JlaGoparopHas paboTa
oOMeHa. peakuuu Ha OIpeIeIICHUE pabore.
KAaTHOHOB U aHUOHOB.
I'mpponms o
[IpoBenenue ruaponnsa Otuer o nabopaTtopHoit
OpPraHUYECKUX U .
14 pPacTBOPOB COJIEH, ONIpeCIICHHE pabore. Jexabpn JlaGopaTtopHnast pabota
HEOPraHUYECKUX
. CpEeIbl peaKIuy. IIpoBepounas paboTa.
COEIUHEHU.
15 Pemenue IIpoBenenue runponnsa Otuer 0 npakTU4YeCKOU Jlexa6 IIpakTnyeckas padora
. exabpb
9KCIIEPUMEHTAIBHBIX pacTBOpOB COJIEH, ONpPEAEIEHUE pabore. P Ne 2
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3ajad. Cpe/bl peaKIuH.
XuMuvecKkue KonTpoasnas pabora
16 O600menue matepuana mo teme. | KonrpoasHas pabora. | [exabpn
peakumum. Nel
Tema 5. Meranibl.
(6 uyacon)
06 Pa6ota c IIC, oTBeTHI Ha ®dpoHTanpHas Oecena
miast
BOIPOCHI, pad0Ta C pa3IaTOYHBIM | 1O TEME, TPOBEPKa
17 XapaKTEePUCTHKA POCBL b P > IPOBEP Jlexabpn IMpesenrarust (MKT)
MaTepHUaIoM, COCTABIICHUE WHIBUIYTBHBIX
MeTauioB. O0mue
KOHCIICKTA. pabor.
CTIIOCOOBI OTYYCHUS
METaJIJIOB.
W3ydeHnne OCHOBHBIX XUMHUECKUX
. CBOUCTB MeTaJI0B. ONBITEI .
XUMHUYECKUE CBOMCTBA . OTueT 0 MPaKTHIECKOM IIpakTnyeckas pa6ora
18 B3aMMOJIEMCTBHUSA C KHCIOTaMH, Jexabpp
METaJLJIOB. paborte. Ne 3
OCHOBAHUSIMH, COJISIMH, C
KHCIIOPOJIOM BO3/yXa.
®ponTanbHas Oecena
MerTabl TJIaBHBIX Pa6 5
aboTa ¢ y9eOHUKOM 0 TeMe, TIPOBEPKa
19 noArpymi (A-Tpyiim) Y ’ > IPOBEP SluBapb IMpesenramus (MKT)
COCTaBJICHHE KOHCIIEKTA. VH/IUBUIY JTbHBIX
[1CX5.
pabor.
CocraBieHre KOHCIIEKTa.
MerTainbl TOOOYHBIX a6
abopaToOpHBIE OMBITHI
20 noarpynn (b-rpymnm) P IV) [IpoBepounas pabora. | SHBapn [IpesenTtanus (UKT)
B3aMMOJICHCTBHE IMHKA U )Kele3a
I[cxo. .
C pacTBOpaMH KHCJIOT U MIEITOYCH.
O0600mmenue u ®poHTanpHas Oecena
21 MTOBTOPEHHE Pemenwue 3anay, pabota B mapax o TeMe, IPOBEpKa o
eBpalib
W3Y4EHHOTO CMEHHOT'O COCTaBa. WHIUBUAYTBHBIX P
MaTepuana. pabor.
KonTpoJabHas padora
22 MeTaJnbl. O06o06mrenne matepuana mo reme. | KontposnpHas padora. | deBpaib P P

Ne2

14




Tema 6. HemerasLibl.

(5 yacoB)
XuMuueckue JlaboparopHas paboTa:
93 3JIEMEHTHI — CocraBienue koncnekra. Oteersl | OTYeT 0 J1abopaTopHOH o JlemMoHcTpanuu ropeHus
eBpalb
Hemetawisl. CTpoeHue | Ha BOMPOCHL. Pemienue 3anay. pabore. P cepsl, pochopa, Maraus,
U CBOMCTBA MPOCTHIX JKelle3a B KHCIIOpOIe.
BELIECTB —
HEMETAJIJIOB.
®ponTanbHas Oecena
Pabora ¢ kaproukamu. Pabora c
. 10 TeMe, TIPOBEPKa
24 Oxcuipl HEMETaIIOB tabmunei «KucnoTHo-oCHOBHBIE > IPOBEP Mapr [Ipesentanus (UKT)
. VH/IMBUIYTbHBIX
CBOWCTBA OKCHIOB.
pabor.
®ponTaneHas 6ecena
o5 Kucnoponacoaepxaiue | Pemenne reHeTH4eCKHX IEMOYEK | MO TEME. M
. . apr
kuciotel (UKT). MpEBpaICHUH. TepMuHOTOTrHYECKUM P
JTUKTAHT.
OxucnuTeNnbHbIe CocraBieHrEe KOHCIIEKTA, OTBETHI
. . ®poHTanpHas Oecena,
26 CBOWCTBA a30THOU U Ha BOIIPOCHI, COCTABJICHHE Mapr
. . poBepoyHas padora.
CEPHOU KHUCJIOT. ypaBHenuit OBP.
Pemenue Omnpenenenne pa3IMUHbIX HOHOB C .
Ot4er 0 mpakTU4YECKOU IIpakTyeckas padora
27 HKCIEPUMEHTATBHBIX MIOMOIIBIO KaYeCTBEHHBIX Maprt
. paborte. Ne 4.
3ajau. PeaKIMid.
Tema 7.
I'eHeTHyeckas cBSI3b
HEOPraHUYecKuX U ®ponTanpHas 6ecena
Pabota c paznarounsim
OpPraHuYecKux 10 TeMeE, MPOBEPKa IIpakTnyeckas padora
28 MaTepHaJiOM, COCTaBIICHHUE Mapr
BellecTB. (4 4acoB) . WHJIUBUIYaTbHBIX Ne§
TabIuULI, peleHne 3aJaHni.
I'eneTnueckas cBs3b pabor.

HCOPTraHNYCCKUX
BCIICCTB.
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I'enetnueckas cBA3b

Pabota ¢ pa3znarouHsiM

XUMUYECKU I
29 OpPraHUYECKUX MaTEepUaIoOM, COCTABIECHUE Amnpenb
. SHaXxep.
BEIIECTB. TaOJIMII, PEeLICHUE 3a/1aHU. P P
®ponranbHas 6ecena
Pemenue 3a1a4 Ha BEIBOJ
. 0 TeMe, MPoBepKa
30 Pemenue 3anay. MOJICKYJISIPHON (hOPMYJIBI > IPOBEP Arnpenb [Ipesentanust (MKT)
WHIUBHUIYaJIbHbBIX
BElIECTBA.
pabor.
Pemenue 3amau, nemodex
Ob6o06menne N
TCHETHYECKO B3aMMOCBSI3U KonTpoabnas padora
31 W3Y4YEHHOI'O KonTponbnas padora. | Anpenb
OpPTaHUYECKUX U HEOPTaHHMYECKUX Ne3
MaTepuara.
BEIIIECTB.
[IpakTukym.
(3uaca)
Pemenue .
I'enetnyeckas B3aMMOCBSI3b OT4er 0 MpaKTUYECKOM . IIpakTuyeckas padora
32 AKCIICPUMEHTAIIbHBIX B Maii
COCIMHEHUI KaIbLIUSA U ME/IH. paborte. Ne 6
3aja4 1o
HEOPraHUYECKOM
XUMHUH.
Pemenue
33 HKCHEPUMEHTATBHBIX XUMHUECKUE CBOMCTBA OTueT o npaKTHYECKOM Maii IIpakTHyeckas padora
ai
3a/1a4 1o KapOOHOBBIX KHCIIOT, aJIbAETHIOB. | padorTe. Ne7
OpPraHUYeCcKOM XMMHUHU.
®ponTanbHas 6ecena
HroroBoe 060611eHIE 0 TeMe, MPOBEpPKa
34 Hrorosoe 06061eHre MaTepuara.

MarepHania.

WHAWBUAYAJIbHBIX
pabor.
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Hpeamer

KoaunuectBo
YacoB 110
IJIAHY

BoinosiHeHne
YeTBepTh
1 2 3 4
Iaan/paxr | Ilnan/dpakr | Haan/daxr | Ilnan/pakr

OTcraBanue

IMpuyuna
OTCTABAHUSA

Komnencupywoiue
MepONpUsITHSA
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6. PecypcHoe o0ecnieueHre MporpaMmbl
OcHoBHasi IuTeparypa:
YMK: Pynzuruc I'.E., @enpaman @.I'., Xumus. U3narensctBo [Ipoceeuienue.
JlutepaTypa Ajsl y4eHUKa:
Ouiukiaoneaus s geteil. Xumus. Mznarensckuii nentp «Asanrtay, 2000.
Jlureparypa AJisl y4uTesisi:

I'apa H.H. Xumus. [Iporpammel o01ieo0pazoBarenbHbIX yupexkaenuit. — M.: [Ipoceemenue, 2010.

bpeiirep JI.M., baxxenosa A.E., Xumus 8-11 kiaccel. PazBepHyToe TeMaTH4ecKoe MIaHUPOBAHUE T10

yueOHukam Pymsurtuca I'.E., ®enpnmana @.I°., Boarorpan, Yuutens, 2009.

Xomuenko N.I'. COopHUK 3a/1a4 U yHpaXHEHUH 110 XUMUHU.
HNuTepHeT-pecypcebl:

http://www.dutum.narod.ru/element/elem00.htm (Paccka3sl 00 31eMeHTax)

http://www.hemi.nsu.ru/ (OcHOBBI XUMHH. DIEKTPOHHBIA YUEOHUK)

http://www.himhelp.ru/ (IToiHbII KypC XHUMUN)

http://chemi.org.ru/ (YueOuuk XxumMun)

http://home.uic.tula.ru/~zanchem/ (3anumMarenpHass XuMust)

http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeNbHbINA CAWT IS IIKOJILHUKOB)

http://chemistry.narod.ru/ (Mup xumun)

http://www.alhimikov.net/ (ITone3nas nHGoOpMaLMS 110 XUMHUHN)

http://www.alhimik.ru/ (AJIXUMUK)

. http://www.xumuk.ru/ (XuMuK.ru - caiiT o xumum)

. http://www.chemistry.ru (Xumust B OTKPBITOM KOJIIEIDKE)

. http://webelements.narod.ru (WebElements: oHTaiiH-ClIpaBOYHUK XUMHUYECKHX JIEMCHTOB)

. http://experiment.edu.ru (Komekius «EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTBI: XUMUST )

. http://school-sector.relarn.ru/nsm/ (Xumust asst BceX: WILTFOCTPHUPOBAHHBIC MaTEPHAIIbI IO OOLIEH,

OpPraHMYeCKOi U HEOPTaHHUYECKOH XHMUH )

http://schoolchemistry.by.ru (IlIkonbpHas Xumus)

www.ximicat.com/info.ru (OkuciuTeTbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH )
DJIeKTPOHHBbIE 00pa3oBaTe/bHbIE PeCypChl

https://yavklass.ru/
https://resh.edu.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
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http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://www.chemistry.ru/
http://webelements.narod.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://schoolchemistry.by.ru/
http://www.ximicat.com/info.ru
https://yavklass.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html



