MOY «Kanauuckag CIII»

COI''TACOBAHO . YTBEPAIAKD
3am. aupexTopa no ydebHoi pabore Ilupcx'}‘op MOV «Kanusickas CLL»
4/1_{/@ E.B. EsTiomkuna ' % H.H. Kyﬁmeuona
' : .ﬂp% kaz No 86 o1 30,08. 2017r.

. e |
% o

Pabouasa npocpamma
yuumenn xumuu Kyzneyoeou H.H.
no yueonomy xypcy «Xumusa» 11 knacc

ba30BbIil ypOBEHB

PaccMoTtpeno Ha 3acenanuu
MEeIarOTMYE€CKOr0 COBETA MIKOJIBI
[Tporokon Ne 1 ot 29.08. 2017r.

2017-2018 yueOHbI# To1



IHosicuuTeabHAA 3aNMCKa

Hacrosimmas nporpamMMa paspabotaHa Ha ocHoBe IIpuMepHBIX mporpaMM OCHOBHOIO OOIIEro
oOpazoBaHusi 1O XUMUHU (0a30BBI ypPOBEHB), COOTBETCTBYIOIIMX (erepaIbHOMy KOMIIOHEHTY
roCyJapCTBEHHOTO CTaHJapTa obiero oOpa3oBaHus (0a30Bblii ypoBeHb).lcnosibp3oBaHa aBTOpcKas
porpamMma cpexHero odmero oopa3oBaHus Mo XUMUH JJ1s1 6a30BOT0 U3yueHHst XuMun B X1 kimacce mo
yueonuky I'.E. Pymsutuca, @.I'. ®enpamana.

[Tporpamma paccuntana Ha 68 4acoB, 2 yaca B HEZEIIIO

N3yueHnne XuMuu B crapuieidl Ikose Ha 0a30BOM YpPOBHE HAlpaBlICHO Ha JOCTHIKEHHE
CHEAYIOUIMX LeJIeH:

® OCBOGHHEe 3HAHUH O XMMHUYECKOM COCTaBISIOIIEH €CTECTBEHHOHAyYHOW KapTHUHBI MHpa,
BOXHEHIIMX XUMHUECKUX MOHATHUI, 3aKOHAX U TEOPUSIX;

® OBJIa/IeHHe YMEHUSIMM TPUMEHSTH IOJIyYCHHBIC 3HAHHS JJIs1 OOBSICHEHHs Pa3HOOOPA3HBIX
XUMHAYECKHUX SIBJICHUN U CBOWCTB BEILECTB, OLCHKH POJIM XMMHHU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJYyYEHUH HOBBIX MaTE€pHUasIOB;

e pa3BUTHe TO3HABATEIILHBIX WHTEPECOB M HMHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENIFHOTO TMPHOOPETEHUs XMMUYECKHX 3HAHMHA C WCIOJIB30BAHUEM Pa3IHYHBIX
HCTOYHUKOB MH(POPMALIUH, B TOM YHUCJIE KOMIIbIOTEPHBIX;

e BoCNHTaHUEe YOEXKJICHHOCTH B TO3UTHUBHOW POJIM XMMHHU B KH3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M K OKPY)KAIOIIEH
cpene;

® [puMeHeHHe MOJYYeHHBIX 3HAHUI M yMeHHil 11 6e30MacHOr0 MCIOIb30BAHUS BEIIECTB U
MaTepHaioB B OBITY, CEIBCKOM XO3SHCTBE U Ha MPOU3BOJICTBE, PEUICHUS MPAKTUIECKUX 337124 B
MIOBCETHEBHOHN >KM3HM, MPENYNpPEXACHUS SBICHUN, HAHOCSIIUX BpEZ 37A0POBBIO YellOBEKa U
OKpY>Karollen cpenie.

JlaHHas mporpamma npejaycMmarpuBaeT (OpPMUPOBAHUE y YHaLIUXCs OOLICyd4eOHbIX YMEHHH U
HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JIEATEIFHOCTH U KIFOYEBBIX KOMITETCHIIMH. B 3TOM HanpaBieHun
3aJa4yaMu Ui y4yeOHOro ImpenMeTa «XHMHUS» B CTapuled MIKoje Ha 0a30BOM YPOBHE SBIISIOTCA:
YMEHHE CaMOCTOSITEIbHO W MOTHBHUPOBAaHHO OPraHM30BBIBATH CBOIO IMO3HABATEIBHYIO NESATEIHLHOCTH
(OT 1NOCTAaHOBKM MLEAM JO TOJNY4EeHUS U OLIEHKM pe3yabTara); OIpe/eIeHue CYIIHOCTHBIX
XapaKTepUCTHK HW3y4aeMoro OOBEKTa; YMEHHE pa3BepHYTO OOOCHOBBIBATH CYXKACHUS, aBaTh
OIpeJIeJIeHUs, TPUBOJUTH JI0KA3aTENIbCTBA; OLIEHHMBAHME U KOPPEKTUPOBKA CBOETO IIOBEACHUS B
OKpY’Kaloliel Ccpeze; BBINOJHEHWE B TPAKTUYECKON JEATETPHOCTH M B TOBCETHEBHOH JKHU3HU
HKOJIOTUYECKUX TpeOOBaHM; HCIOIb30BAHUE MYJIbTUMEIUMHBIX PECYpCOB M KOMIBIOTEPHBIX
TEXHOJIOTUH 117151 00paboTKH,

nepcaaurn, CHUCTCMAaTH3alUun I/IH(l)OpMaHI/II/I, CO31aHHuEC 0as AaHHBIX, MPE3CHTAUUU PE3YJIbTAaTOB
MO03HABATENbHOM U MPAKTUYECKOM IeSATETbHOCTH.

B ocHOBY nmporpaMMbl oj0%eH NpUHIUI pa3BUBatoliero ooyuenus. [Iporpamma onupaercs Ha
MaTepHal, u3yuyeHHbIH B 8—9 Kilaccax, IOTOMY HEKOTOpbIE TEMBI Kypca pacCMaTpHUBAIOTCS TOBTOPHO,
HO yke Ha 0ojiee BBICOKOM TEOPETHYECKOM YpoBHE. Takoil moaxoxa mo3BoiseT yriayoasTs U pa3BUBATh
MOHATHE O BEUIECTBE M XHMMHUYECKOM IpOLEeCCe, 3aKpeIUIsTh MPOHAECHHBIH MaTepual B aKTUBHOU
MaMSITH y4YaluXcs, a TAKXKe COXPAHATh MPEEMCTBEHHOCTH B MPOIEcce 00yUeHHsI.

Benymias pons B packpbeITUH coJiepxaHus Kypca XuMuK 11 Kitacca MpUHAUICKUT FIEKTPOHHON
TECOpHH, IECPUOJUUCCKOMY 3aKOHY U CUCTEMEC XUMHUUYCCKUX 3JICMCHTOB KaK Hauboiee O6HII/IM Hay4YHBIM
OCHOBAaM XMMHUHU.

B naHHOM Kypce cHCTeMaTH3UPYIOTCS, O00O0OMIaoTCS W YrayONsifoTCS 3HAHUS O paHee
M3YYEHHBIX TEOPHIX M 3aKOHAX XMMUYECKOH HAyKH, XUMMUYECKHX Mpolieccax U MPOU3BOACTBAX.

[Tporpamma oOecriedynBaeT CO3HATEIBHOE YCBOCHHE YYAIIMMHUCS BAKHEHIIMX XUMHUYECKUX
3aKOHOB, TEOPUH M MOHATUH; POPMUPYET MPEACTABICHHE O POJIM XMMHUHU B Pa3BUTHH Pa3sHOOOPA3HBIX
OTpaclieil MPOM3BOJCTBA; 3HAKOMHT C BEIIECTBAMH, OKPY)KAIOIMMH 4enoBeka. [Ipn 3ToM ocHOBHOE
BHUMaHME YJEISIETCS CYUIHOCTH XHMHYECKHX pEeaKkIUil M MeToJaM HUX OCYIIECTBJICHHUS, a TaKxKe
CIIoco0am 3aIUThl OKPYKAIOIIEH CPE/IbL.



IIporpaMmMa cocTaBieHa C y4Y4eTOM BEAYLIEM pONM  XMMHYECKOTO  AKCIEPUMEHTA.
IIpenycmaTtpuBaroTcs BC€ BHABI IIKOJBHOIO XHMMHYECKOTO JKCIIEPUMEHTA — JEMOHCTPALMH,
nabopaTOpHbIE OMBITHI U MpaKkTHYeckue paboTsl. Pabouas mporpamma mo XMMHH peanu3yercs uepes
dopmupoBaHHe Yy ywaluxcs o0OLEey4eOHbIX YMEHHl M HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB
NESTEIbHOCTH M KIIIOYEBBIX KOMIIETEHIMM 3a CYET MCHOJIb30BAaHUS TEXHOJIOIMM KOJJIEKTUBHOTO
0o0y4YeHMsl, OINOPHBIX KOHCIIEKTOB, IUJAKTUYECKUX MATEpUaroB, M IPUMEHEHUS TEXHOJIOIMU
rpaduUecKoro MmpeacTaBieHust HHPOPMAIMK TIPH CTPYKTYPHUPOBAHNUN 3HAHHIA.

B nenom kypc 1o3BosisieT pa3BUTh MIPEACTABICHUS Y9aIUXCsl O TIO3HABAEMOCTH MHUPAa, CIANHCTBE
KUBOH M HEXHBOW MNPHUPOABI, CHOPMUPOBATH 3HAHHMS O BAKHEHIIMX AacleKkTaX COBPEMEHHOU
€CTECTBCHHOHAYYHOM KapTHHbI MHUpA, YMEHHs, BOCTpPEOOBaHHBbIE B IIOBCEJHEBHOM JKU3HU U
[IO3BOJISIIOIIME OPUEHTHPOBATHCS B OKPYXKAIOLIEM MMpE, BOCIIUTATh 4YEJIOBEKA, OCO3HAIOIIETO ce0st
4acTbIO PUPOIBIL.

Peanmu3anus naHHOM mnporpaMMbl B Ipolecce OOYYEHHs IO3BOJIUT YYallUMCS YCBOHTH
KJIIOYEBbIE  XMMHMYECKHE KOMIIETEHLMM W IOHATH POJb XUMHUHU CPEIU IPYIMX HAyK O IPHUPOJE,
3HA4YEHHE €€ JUIs YEII0BEYECTBa.

[Tporpamma npennaraercst s paboThl 10 HOBBIM yueOHMKaM xuMuu aBropos I'.E. Pynsutuca
u ®©.I'. ®enpamana, npoweamuM skcneptuzy PAH u PAO u Bomenmmum B ®@enepanbHblil IepeyeHb
y4eOHUKOB, PEKOMEHJIOBAaHHBIX MUHHCTEpCTBOM 00pa3oBaHus U Hayku P® K HCHONb30BaHUIO B
o0pa3oBaTenpHOM mpoliecce B 0011e00pa3oBaTenbHbIX yupexaeHusx Ha 2016 — 2017 yueOnblit To.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA
1. O6umas xapakTepuCTHKA y4eOHOr0 MpeIMeTa, ero MecTo B CUCTeMe HayK.

[Tpenmet «XuMus» BXOAUT B 00pazoBaTesbHyI0 001acTh «EcTecTBO3HAHUE.

[IkonpHBIA KypC XHMHU - OJMH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAYYHOI'O
obpaszoBanus. OH BHOCHT CYIIECTBEHHBIM BKJIQJI B PEIICHHE 3a/1a4 00mIero oopa3oBaHus, o0ecreunBas
(dbopMUpOBaHHE Y yUYAIIUXCS €CTECTBEHHO - HAYYHOW KapTUHBI MUPA, Pa3BUTHE UX UHTEIICKTYaIbHBIX,
TBOPUYECKUX CIOCOOHOCTEW, NPUBUTHE LIEHHOCTHBIX OpPUEHTAlMM, MOJrOTOBKY K >KU3HH B YCJIOBHUAX
COBpeMeHHOro obmiecTBa. PykoBoACTBYSCh OOMIMMH LIEISMHU M 3a/ladaMH LIKOJIbI, U3YYEHHE XUMHHU
BHOCUT CBOM BKJIaJ B oOOoOramieHue 3HaHMM yyalluxcs, B HUX YMCTBEHHOE pa3BHUTHE, B
MOJINTEXHUYECKYIO TIOJTOTOBKY K TPYAY, BEIPAOOTKY KU3HEHHBIX MO3UIUI. XUMHSI HE TOJIBKO MO3HAET
3aKOHBI NPUPOJBI U TEM cCaMbIM, HapsAay C APYITMMHM HayKaMu, oObsicHieT mup. OHa BOOpYXkKaer
YeJIOBEKAa 3HAHUSAMU Il €ro NPOU3BOACTBEHHOM JAEATEIbHOCTH, IO3BOJSET B IPOMBIIUIEHHBIX
MacimTabax OCYHIECTBIATh XHMHMUYECKHE IMPOLECChl B LENSIX IOJyYeHUS HYXKHBIX BEIIECTB U
MaTepuasoB. be3 pacKkpbITHs 3TOi BTOPOH, AEHCTBEHHON CTOPOHBI XUMUH, HE MOTYT OBITH TIPABHIIBHO
BOCIPUHATHI OCHOBBI COBPEMEHHOH HayKH. YSICHEHHE pOJIM XUMUU KaK OJHOM U3 MPOU3BOAUTEIbHBIX
cHJI OO0IIecTBa, Kak BaXXHOTO (hakTopa HaydyHO — TEXHUYECKOTO MpOrpecca BHOCUT 3HAUMTEIbHBIN
BKJIaJ] B 5KOHOMUYECKYIO U MOJUTEXHUYECKYIO TTOJTOTOBKY Y4aLUXCSl.

2. OcHOBHBIE 0COOEHHOCTH Padoyeii MPOrpaMmbl.

Pabouas nmporpamma paccuuTana Ha 68 yueOHBIX YaCOB B COOTBETCTBUHU C KaJICHJIAPHBIM 0a3UCHBIM
yueOHBIM IJIaHOM, MpenycMmarpuBaromuM 34 yueOHbix Henenu B 2017/2018 yuebHOM romy st 11
KJacca:

% JInst ¥TOrOoBOr0 MOBTOPEHHSI M YCIIEIIHON MOATOTOBKH K 3K3aMEHY MO0 XWMHH, OPTaHU3YETCs

IIOBTOPEHHUE BCEX TEM, U3YUECHHBIX Ha CTapUIEH CTYIEHH.
¢ IlpuMmeHeHne JEKIMOHHO-CEMUHAPCKOTO METOJa M MOJYJIBHOTO OOy4YeHHUS MO3BOJIAIOT

YUUTETI0 HU3J0XKHUTh Y4eOHbI Marepuan M BBICBOOOJUTH TEM caMbIM BpeMms i Oojee

3¢ (HEeKTUBHOIO MOBTOPEHHUS BOIPOCOB TEOPUU M PELICHMS 3aJa4 Ha MOCIEAYIOUIMX YPOKax B

npeaenax OTBeJIeHHOro yueOHoro BpemeHu. Takas ¢opma opraHuzalMy 3aHATUH MO3BOJISIET

YCHJINTh MPAKTHYECKYIO U MPUKJIAJHYIO HAPaBIE€HHOCTD MPENoJaBaHusl, akTUBHEE MPUOOIIAThH

yJamuxcs K pabore ¢ yueOHUKOM U APYrUMH Y4eOHBIMU OCOOMSIMU, 0OECIICUNB B Pe3yJIbTaTe

00J1ee BHICOKHI YPOBEHb MOATOTOBKU HIKOJIBHUKOB MO XUMUU

3. Ileam u 3axaum y4eOHOT0 Kypca.



M3yuenne XMMHUHU B CTapIIeii IIKoJe Ha 6a30BOM ypOBHE HAIlPaBJIEHO HA IOCTUKEHUE CIEAYIOMINX
HEeJIEH:

OCBOCHHE 3HAHMM O XMMHMYECKOU COCTAaBJIAIOLIECH €CTECTBEHHO-HAyYHOU KAPTUHBI MUPA, BAKHEUIIUX
XMMHMYECKHX TOHATUAX, 3aKOHAX U TEOPHUSX;

OBJIaJIeHMe YMEHMSIMH TIPUMEHSTH IIOJyYCHHbIE 3HAHUS IS OOBACHEHHA Pa3HOOOPA3HBIX
XMMHMYECKHUX SBJICHUNA M CBOMCTB BEUIECTB, OLICHKM POJIM XMMHHM B Pa3BUTHM COBPEMEHHBIX
TEXHOJIOTMH U MOJy4YEHUN HOBBIX MAaTEpPUAJIOB;

pa3sBUTHe T[I03HABATEJIbHBIX MHTEPECOB M HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B  Ipolecce
CaMOCTOSITEJILHOTO NMPUOOPETEHNS XMMHUYECKUX 3HAHUI C MCIOJIb30BAHUEM Pa3IMYHBIX MCTOYHUKOB
uHpOpMalKH, B TOM YHMCJI€ KOMIbIOTEPHBIX;

BOCIIMTAHWe YOCKICHHOCTH B TO3UTHUBHOMW pPOJM XHUMHHU B JKU3HU COBPEMEHHOTO OOIIECTBa,
HE00XO0AMMOCTH XUMHUYECKU IPAMOTHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U OKpY’KaloIlel cpese;
NpUMeHeHHe TMOJYYeHHbIX 3HAHUH M yMeHMiHl 11 Oe30MacHOro WCMOJb30BAHUS BEIIECTB U
MaTepuajoB B OBITY, CEJIBbCKOM XO3SHCTBE M Ha IMPOU3BOACTBE, PEIICHUS MPAKTUYECKUX 3a1ad B
IIOBCEJTHEBHON KU3HHU, IPEAYNPEKACHU SBICHUM, HAHOCAIIMX BpEA 3J0POBBIO UEIOBEKAa U
OKpY>KaIOILEH cpene.

4. Bba3oBble TPeOGOBaHUS K MPENOJIaBAHUI0 YU4eOHOr0 Kypca, Kk ¢popmupoBanuio OYYH.

Pabouas mporpamMmma npemxycMarpuBaeT GOPMUPOBAHUEC y YUAIIUXCS OOIICYICOHBIX YMEHHUH H
HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB IEATEIHLHOCTU U KIIOYEBBIX KOMIIETEHIIMH. B 3TOM HampaBneHun
npuopumemamu Jyisi yaeOHOTO mpeaMera « XUMHES B CTapIIeH MKoe Ha 6a30BOM YPOBHE SIBJISTFOTCSL:
-YMEHHE CaMOCTOSITEJIbHO U MOTMBHPOBAHHO OPIaHM30BBIBATh CBOK MO3HABATEIbHYIO AESITEIbHOCTD
(OT MOCTAaHOBKH LI€JH IO MOJTYYEHUS U OILICHKU PE3YJIbTaTa);
-HCIIO0JIb30BaHKE FJIEMEHTOB IPUUYUHHO-CJIEICTBEHHOTO U CTPYKTYPHO-(PYHKIIMOHATIHLHOTO aHAIN3a;
-OIPEICIICHUE CYITHOCTHBIX XapaKTEPUCTUK U3y4aeMOro 00ObEKTa;
-YMEHUE Pa3BepHYTO OOOCHOBHIBAThH CYXICHHUS, JaBaTh OMPEIEICHHUs, IPUBOIUTH J0KA3aTEeIbCTBA;
-OLICHUBAaHUE W KOPPEKTUPOBKA CBOErO IIOBEJICHUS B OKPYXAIOWIEW Cpeie, BBINOJIHECHUE B
MIPAKTUYECKON AESITETLHOCTH U B TIOBCETHEBHOM KU3HU IKOJIIOTUYECKUX TPeOOBaHUIA;
-MCTOJIb30BAaHUE MYJIbTUMEAUNHBIX PECYpCOB M KOMIIBIOTEPHBIX TEXHOJIOTMH jis 00paboTKH,
nepenavyu, CHCTeMaTu3allud HWHQOpMAIMK, co3laHus 0a3 JaHHBIX, MPE3CHTAIMU Pe3yIbTaTOB
MO3HABATEJIbHON Y MPAKTHYECKOMN JEATEIBHOCTH.

5. MeToanueckne peKOMEHIAUN U TEXHOJOTHYECKHE MOIX0IbI .

B xome mnpemomaBaHus XMMUU B CTaplied IIKOJE€ B MLENAX pealu3alddl JHUYHOCTHO-
OPHUCHTHPOBAHHOT'O MOJAXOAa B 06y‘~I€HI/II/I ydamuxcsa MKOJBI-MHTCPHATA UCIHOJLB3YIOTCA CICAYIOIIUC
oOpa3oBaTeNnbHbIE TEXHOJOTMHU: 3J0pOBbecOeperaronye, MOAYIbHO-0I0UHbIe, WH()OPMAIIMOHHO-
KOMMYHMKAI[MOHHbIE, TECTOBbIE, YpOBHEBON nuddepeHunanuy, TpyNnoBONd JAesITeNbHOCTH,
OpraHM3allK CaMOCTOSTEIbHON PabOThI, HCCIENOBATEIbCKHE.

I[J'IH JOCTUXKCHUA ITOCTABJIICHHBIX O6p330BaTCJ'IBHI>IX, BOCITMTATCJIBHBIX W Pa3BUBAIOIIUX ueneﬁ
HCIOJIB3YIOTCH METOAbI Oﬁy‘IeHI/Iﬂ: CJll0o6€eCHble, HaZﬂ}laHble,' npakmuieckue, nouckKoebwvle,
uccnedosamenvckue; penpooyKmueHble.

A Takke HCTONB3YIOTCA pa3nudyHbie GopMbl 00yUeHHs: JeKIus, ceMuHap-npakTukym, MKT-
npe3cHTauus:, XUMUYECKUN AUKTAHT, Pa3JIMYHBIC BUABI CAMOCTOATCIIbHBIX pa60T, TECT, 3a4CT.

B 6:109HO-MOTyIbHOM TEXHOIOTHUU MPUOPUTETHBIMU SBISIOTCS (DOPMBI:

Vpox — nexyus. B TedeHue IBYX YacOB M3JIaraeTcsl BECh TCOPETHUSCKHIA MaTepral TeMbl. Ha
OCHOBE (PpOHTANBLHOM Oece/bl C KIACCOM, MPUBJICUYCHNE YUAITUXCSI K OOBSICHEHUIO YUUTENb BHISICHSET,
KaK yCBaWBarOTCSA BOINPOCHl TeopuH. JlocTmxeHuto Oonee >PGEeKTHBHOTO KOHEYHOTO pe3ysibTara
CHOCOOCTBYIOT, JIEMEHTHI IEPBUYHOTO KOHTPOJISI (HAIIPUMEP, OTBETHI Ha BOMPOCHI, JUKTAHTHI, TECTHI U
T.1.) Ha 3THX ke ypokax paccMaTpuBarOTCs CIIydad MPUMEHEHUS BOIPOCOB TEOPHUHU K BBITIOJHEHHUIO
HECJOXKHBIX 3amaHuid. OOpa3ipl pelleHud MOKa3bIBaeT y4YUTENlb WIM HauOojee IMOATOTOBICHHBIN
YUHTENIEM YYaIluiCs. Ydamuecs Py 3TOM KOHCIIEKTUPYIOT JIEKIUIO.

Ypox - npaxkmuxym. OCHOBHas 3ajlada YPOKOB MPAKTUYECKHX 3aHATUN 3aKIIOYaeTCcs B
3aKpeIUICHUH U YrITyOJIeHNN TEOPETUIECKOTo MaTepralia N3JI0KEHHOTo Ha Jiekinu. Ha ocHOBe ompoca
y4Yaluxcs ¥ MOBTOPEHUS BOMIPOCOB TEOPUHU HA HECKOIBKUX ypOKaX yUUTeNb JOOMBAETCS TOTO, YTOOBI




BCE y4Yallllecsi yCBOMJIM OCHOBHBIE BOIIPOCHI TEOPUHU HA YPOBHE MPOTPAMMHBIX TpeOOBaHMIA. 31eCh kKe
ocymiecTBisieTcss  auddepeHnupoBaHHas pabota ¢ y4eTOM HMHTEpeca KaXIOoro Y4YeHHUKa,
BBIPA0ATHIBAIOTCS YMEHHUS W HABBIKM COCTABJICHHUS OCHOBHBIX THIIOB XHUMHUYECKHX YypaBHEHUU U
pellleHrs THUIIOBBIX XHMMHUYECKUX 3amad. OOCyXIaloTcs HECKOJIbKO MaTeMaTUYeCKUX BapHaHTOB
pelIeHUs OTIOPHBIX (KIIFOUEBBIX) 33724, X 0POPMIICHHUE.

Hcnonp3ys OuAaKTUYECKHM MaTepuan U Jpyrue mocoOus, MPOBOTUTCS CAMOCMOAMeENbHAs
paboma obdyuaroue2o xapakmepa C TOCIEAYIOIIUM OOCYXJIEHHEM DPE3YyJIbTaTOB HA 3TOM XK€ YpPOKE,
BEJIETCSI UCIIPABJICHHUE OIINOOK.

Ypox — 3auem. lpu poBeeHNH 3a4eTa, BOMPOCH TEOPUH K 3aUeTy W MPAKTHUECKUE 3aTaHUS
W3BECTHBI y4YallleMyCsl 3apaHee HE MEHee, 4YeM 3a TpU HeAeNu A0 Hero. Yuamuecs MMOJydaroT
WHIVBUAYAIbHBIC 3aJaHUs TI0 TeMe. J1JIs MOTyYeHHS TIOJI0XKUTEIILHOW OLIEHKH, YYalleMycsl HaJo 3HaTh
BOIIPOCHI TEOpPUU (3amucaTh HYKHblE (OPMyYJbl, TOHMMATh UX CMBICI, paccKa3aTb O COJICpPKAHUU
BOIIPOCA).

Oco0OeHHOCTH OpPTOMEIUYECKOT0 peXHMa ILIKOJbI-MHTepHATa JUIsi OOJIBHBIX CKOJHO30M
yUYalmXxcsl YYUTBHIBAIOTCS B BEIOOpE MpUeMOB 00y4eHHUsl Ha ypOKax: MPOBEJACHUE B TEUCHUE ypoKa 2-3
(bU3KYIBTMUHYTOK, COOJIOJICHIE PEeKMMa KOHTPOJIS HAJl OCAaHKOM yueHuKa mpu padore 3a yueOHBIM
CTOJIOM.

B kauectBe MeTonuyeckoil u MHPOPMAIMOHHOW MOANEPKKH HCIOJIB3YIOTCS MHTEPAKTHUBHBIC
HarmsigHele mocobus, pecypebl MHTepnera, goHn mudpoBbix oOpazoBarenbHbIX pecypcoB (LIOP)
[lenTpa moBbImeHUsT KBATU(UKAIMA U WHHOPMAIMOHHO-METOINIECKOM paboThl T. MarHuTOropcka u
IIKOJIbHON MeIUaTeKu.

Cdopmuposannsle y yuamuxcs 3YH u OYYH B pesynbrare o0yuenust xumuu B 10-11 knaccax
TECHO CBSA3aHBI CO CIEIYIOINMH IIPEAMETAMMU:

MATeMaTHKA: CBA3b MEXKIY BEJIMYMHAMU MacChl M YHCIOM MOJEH BELIECTBA, MEXIY
KOJIMYECTBOM BEILECTBA U TEIJIOBOM JHEPIrHEW, BBIICIUBIICHCS WJIH IOIJIOTHBLICHCS B PE3yJbTATEe
XUMHYECKOTO B3aHMOJICHCTBUS, BBIPAXKACTCS MPSIMON IMPOMOPIUOHAIBHONW 3aBHCUMOCTBIO Y = K*X.
OOpaTtHasi TPOMOPLUUOHATBLHOCTE Y=K/X BBIpakaeT CBS3b MEXKIy MAaccoil pacTBopa H €ro
KOHIIEHTpaLueil npu pa3z0aBlieHUM WM yHapuBaHMM pacTBopa. Hambosiee 4acTo Ha ypokax XHUMHH
IIPOU3BOJATCS PACUETHI C UCIIOJIBb30BAaHUEM MOHATHH «IIPOLIEHT», IIPONOPLUS», «YPABHEHHE.

unpopmatuka u HUKT: naBbiku wucnonbzoBanus LIOPoB (BupTyasbHbIe J1abopaTopuw,
ANIEKTPOHHBIE YUYE€OHUKHU, SHIUKJIONEINH, CIPAaBOYHUKH), paboTel B MHTepHere mnpu cosznaHumn
Ipe3eHTalMi U HarucaHus pedepaToB U HayYHO-UCCIIEI0BATEIbCKUX PadoT.

OMoJsiorus: 3HaHuEe OMOJOTMYECKON POJIM XUMUYECKUX 3JIEMEHTOB (MUKPO- U MaKpO3JIEMEHTOB)
U UX COEIMHEHHH B Pa3JIMUYHbIX OMOJIOTHYECKUX Mpolieccax (TeHeTHKa, MeTaboIu3M U T.JI.).

(pu3uKa: 3HaHUE OOIIMX OOBEKTOB M3YUYEHMsI, TAKUX KaK BELIECTBO, €r0 CTPOEHHE U CBOICTBa
Ha MUKpPO- ¥ MaKpOYPOBHSIX OpraHu3aliy. 3HaHUs (PU3MYECKUX 3aKOHOB COXpaHEeHHUs (Macchl, 3aps/a,
SHEPru¥) W MPUHIUIA MHUHHMyMa [OTEHLIMAIbHOW HHEPrHUM HCIOJIB3YIOTCA JJIsi COCTaBJICHHS
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH pPEaKLUi, TEPMOXUMUYECKUX YPAaBHEHUH.

MECTO KYPCA XUMHUHU B YYEBHOM IIJIAHE

B ydeOHOM miiaHe Ha mM3ydeHue XxuMuH B 11 kmacce OoTBOAUTCS 2 y4eOHBIX Haca B HEJENIO);
Bcero 68 yueOHBIX 3aHSATHIA.

Pacnpenenenne BpeMeHM MO TeMaM MPOTrpaMMbl JaHO OPHUEHTUPOBOYHO. YUHUTENb MOKET
M3MEHATh €ro B Ipejesiax rofoBoil cyMMbl 4acoB. PacnpezneneHue yacoB 1mo temam Oasupyercs Ha
ocHoBe aBTOopckoil mporpammbel H.H. T'apei(ABTOpckas mporpamma: Xumwus. Paboume mnporpaMmel.
IIpenmernas nunus yue6HukoB I'. E. Pymsuruca, @. I'. @enpamana. 10 — 11 xmaces / H. H. I'apa. —
2-e 3., nor. — M. : [Ipocsemnienne, 2016.).

Taxum obpazom, B 11 kiacce mporpamMMa paccuuMTaHa Ha 68 4acoB, U3 pacyera - 2 y4eOHbBIX
yaca B HEJENI0, U3 HUX: JUISl MIPOBEIEHUS KOHTPOJIBHBIX - 6 4acoB, MPaKTHUECKUX paboT - 7 4acos,
71a00paTOPHBIX OMBITOB — 6.

Pabouas mporpamma opueHTHpoOBaHa Ha y4yeOHUK: Pyosumuc I'.E., @envoman @.I. Xumus.
Ocnoewt ooweit xumuu. 11 knacc. Mockea, Ilpoceewenue, 2016 2.



TPEBOBAHMHSA K YPOBHIO ITIOAI'OTOBKH OBYYAIOIIIUXCSA HA CTYIIEHH
CPEJHEI'O (IIOJIHOI'O) OBPA3OBAHUA

B pe3ynbraTe u3yueHuss Xumuy Ha 0a30BOM YPOBHE YUYEHUK JOJKEH

3uamuv/nonumamao:

- GaiICHellue XumMuiyeckue NOHAMUA: BEIECTBO, XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIKYJIIpHAs MacChl, UOH, aJUIOTPOIHUSI, U30TOIbI, XUMUYECKasl CBS3b,
3IEKTPOOTPULATENBHOCTh, BaJE€HTHOCTb, CTENEHb OKHUCJIEHUS, MOJIb, MOJISIpHAs Macca, MOJSPHBINA
0o0BEM, BEIIECTBA MOJEKYJISIPHOTO W HEMOJICKYISIPHOTO CTPOCHHUS, PACTBOPBI, DSJCKTPOIUT U
HEIJIEKTPOJIUT, SJEKTPOJIIUTUYECKAS] TUCCOLMAIMUS, OKHUCIWTEIb U BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTAHOBJICHHE, TEIUIOBON 3(PPEeKT peakiuu, CKOPOCTh XUMUICCKOM PEaKIINu, KaTallu3, XUMHIECKOE
paBHOBECHE, YIIIEPOAHBIN CKeNeT, GyHKIHMOHAIbHAS TPYIa, U30MEPHsl, TOMOJIOTHS;

- OCHOGHblE 3AKOHbI XUMUU. COXPAHEHUS MacChl BEUIECTB, IIOCTOSHCTBA COCTaBa,
MIEPUOIUYECKUI 3aKOH;

- OCHOGHblE MeopUU XuMuu: XUMUIECKON CBA3H, JIEKTPOJIUTUYECKON JUCCOUMALINU, CTPOEHUS
OpPraHUYECKUX COECTUHEHUI;

- GavICHellwue geuiecmea U mMamepuaipl: OCHOBHBIE METAJUIBI U CIUIABBI, CEpHAs, COJSHAsd,
a30THAsi M YKCYCHasi KUCIIOTHI; IIENIOYH, aMMHUaK, MUHEPaJIbHbIE YAOOpEHUs, METaH, dTUJICH, alleTUJICH,
OEH30J1, TaHOJ, JKUPBI, MbLIIA, TJOKO3a, caxapo3a, KpaxMmai, KieTdaTka, OelKd, UCKYCCTBEHHBIE U
CUHTETUYECKUE BOJIOKHA, KAYUYKH, IJITACTMACCHI;

ymemp:

- Ha3vléamp V3yYCHHBIC BEIICCTBA M0 «TPUBUAIBHONY UM MEXIYHAPOIHON HOMEHKIIATYPE;

- onpeodenAamyp: BAICHTHOCTh U CTENEHb OKUCICHUS] XUMUUYECKUX 3JIEMEHTOB, TUII XUMUYECKON
CBA3M B COCAMHEHUSX, 3aps]l HOHA, XapakTep Cpeabl B BOJHBIX PACTBOPAaX HEOPTaHHUYECKUX
COC/IMHEHUH, OKHUCIUTEIb W BOCCTAHOBUTEIb, NPUHAMJICKHOCTh BELIECTB K PA3IMYHBIM KJlaccaM
OPraHNYeCKUX COCTUHECHUM;

- Xapakmepu3oeamsp: SIEMEHTbl MaJbIX MNEPUOJOB MO HX IOJOXKEHHUIO B MEPUOIUUYECKOMN
cucteme JI.1. MenneneeBa; o0mue XMuMAYECKHE CBOMCTBA METAJIJIOB, HEMETAJIIOB, OCHOBHBIX KJIAaCCOB
HEOPraHUYECKHMX M OPraHUYeCKHX COEIWHEHHI; CTPOCHHE U XHMHUYECKHE CBOWCTBA H3YYEHHBIX
OPraHNYeCKUX COCTUHECHUI;

- 00bACHAmMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHUSA; MPUPOIY
XUMUYECKON CBS3U (MOHHOM, KOBAJICHTHOW, METaUIMUECKOW), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
PEaKIUU U TMOJOXKEHHSI XUMUIECKOTO PAaBHOBECHS OT Pa3UYHbBIX (PAKTOPOB:

- 8bINOJIHAMb XUMHUUYECKHUI IKCIIEPUMEHT IO PACTO3HABAHUIO BAKHEUITUX HEOPTAaHUYECKUX U
OpraHUYECKUX BEUIECTB;

- npoeodumb CaMOCTOSITENIBHBIM TOUCK XUMHUYECKOH HWH(GOpMaluu C MCHOJIb30BAaHUEM
pPa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYNSPHBIX W3JaHUI, KOMIIBIOTEPHBIX 0a3 MaHHBIX, PECypCOB
NHuTtepHera); MCHONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHHU I OOpaOOTKM W Mepenadyd XUMHYECKOU
nH(pOpMaIIUY U ee MPEACTABICHUS B pa3NuYHbIX (popmax;

UCnONb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeameabHocmu u
NO6CEOHEBHOU HCUZHU OJIA:

- 00BSICHEHUSI XUMUYECKUX SABJICHUN, TPOUCXOASIINX B IPUPOIE, OBITY U Ha IPOU3BO/ICTBE;

- OIpeneeHUs] BO3MOKHOCTH MPOTEKAHNUSI XUMUYECKHUX ITPEBPAILCHUI B Pa3IUYHBIX YCIOBUAX
U OLIEHKH UX MOCJIEICTBUN;

- DKOJIOTMYECKH I'PaMOTHOTO MOBEICHHSI B OKPYXKAIOIEH Cpee;

- OLEHKH BJIMSHUSA XMMHUUYECKOIO 3arpsi3HEHUsI OKPYXKAIOLIEW Cpelbl Ha OpraHU3M YEJIOBEKa U
JpyTue KUBbIe OpTraHU3MBI;

- 0Oe3omacHOro ooOpaiieHuss ¢ TOPIOYMMHU M TOKCHUYHBIMH BEIIECTBAMH, JIaOOPaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMU B OBITY M Ha MPOU3BOJICTBE;

- KPUTUYECKOM OLIEHKH JTOCTOBEPHOCTH XMMHMUYECKON MH(pOpMaIuy, MOCTYMAOMENH U3 pa3HbIX
HUCTOYHHKOB.



COJAEP)KAHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHellIe XUMHYeCKUeE MOHATHUSA U 3aKOHBI (8 4acoB)

Atom. Xumnueckuit anemeHT. M3oronsl. IIpocTeie U coKHBIE BELIECTBA.

3aKOH COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAaHEHUS W IPEBPALICHUsS JHEPIHHM IIPU
XMMHUYECKHUX PEaKLMSIX, 3aKOH IOCTOSIHCTBA COCTaBa. BeliecTBa MONEKYISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOCHHUS.

ATomHBIE OopOuTanu, S-, p-, d-, f-anekTpoHBl. OCOOEHHOCTH pa3MEUICHUS JJICKTPOHOB IO
opOUTaIAIM B aTOMax MajblX M OOJBIIMX MEPHUOAOB. DHEPreTHUECKUEe YPOBHHU, MONYypoBHU. CBs3b
NEPUOANYECKOI0 3aKOHA U NEPUOJUYECKON CHCTEMBbl XMMHUYECKUX 3JIEMEHTOB C TEOPUEH CTPOEHUS
aromMoB. KopoTkuii M AIMHHBIA BapvaHThl TaOJMIBl XMMHYECKHUX 3yeMeHTOB. IlonmoxkeHue B
NIEPUOJUYECKON CHUCTEME XUMHUYECKMX JJIEMEHTOB BOJOpPOJAA, JIAHTAHOUJIOB, AaKTHHOMJIOB U
UCKYCCTBEHHO IIOJIyYE€HHBIX 3JIEMEHTOB.

BanenTHOCTh M BajleHTHbIE BO3MOXKHOCTH aTOMOB. [lepuonnyeckoe N3MeHEHUE BAJIEHTHOCTH U
pa3MepoB aTOMOB.

PacueTHble 3agaun. Beruncnenne maccel, 00beMa WM KOJMYECTBA BEIIECTBA 10 W3BECTHOU
Mmacce, 00beMy WIHM KOJUYECTBY BEILECTBA OJHOTO M3 BCTYNHMBIIUX B PEAKLUIO MM MOJIYYUBIIUXCS B
pe3ysibTaTe peakluu BELIECTB.

Tema 2. Ctpoenne BemectBa (7 4acoB)

Xumuueckasi cBs3b. Buasl M MexaHu3Mbl 00pa3oBaHMs XMUMHUYECKOW cBs3M. MoHHas cBA3b.
Karnonst u anuonbl. KoBasenTHas HenossipHas cBsi3b. KoBaneHTHas ToOJspHAs — CBA3b.
OnexTpooTpuuaTenbHOCTh.  (CTeneHb OKUCIeHusA. Meraumueckas CBs3b. BoxopoaHas —cBs3b.
[IpocTpaHCcTBEHHOE CTPOEHUE MOJIEKYJI HEOPraHUUECKUX M OPraHUYECKUX BEIIECTB.

Tunel KpUCTAIIMUECKUX PELIETOK U CBOMcTBa BemiecTB. [IpuunHbl MHOrooOpasus BELIECTB:
M30MEpPHsL, FOMOJIOTHSI, aJJIOTPOIIHSI, H30TOIHS.

JdemoncTpanuu. Mogenn  HMOHHBIX, AaTOMHBIX, MOJEKYJISAPHBIX M METaJUIM4ECKUX
KpUCTATNYECKUX pemeTok. dpdext Tungans. Monenn MoJeKya H30MEPOB, TOMOJIOTOB.

PacueTrHble 3a1a4u. Beruncienue macchl (KoJiMyecTBa BELIECTBA, 00beMa) MPOJIyKTa peaKiiH,
€CJIM ISl €0 MOJYYEeHUs JaH PaCTBOP C ONPEAECIEHHOM MAaCCOBOM J0JI€ HCXOIHOrO BEUIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccudukanus XuMHUUeCKUX peakliiii B HEOPIraHWYECKOM U OpraHMYeCcKOi XUMUHU.

CKOpOCTh peaklluu, €€ 3aBUCHUMOCTb OT pa3jIM4HbIX (akTOpOB. 3aKOH JEHCTBYIOIIMX Macc.
Ouneprus axktuBanuu. Kartanmus u karanuzatopbsl. OOpaTuMOCTh peakiuil. XMMHYECKOE PaBHOBECHE.
CwMerienue paBHOBecHs MO AecTBUEM pa3nuuHbIX (akrtopoB. [Tpunnun Jlelllatense. IIpousBoacTso
CEpHOI KUCJIOThl KOHTAKTHBIM CIIOCOOOM.

JleMoHCcTpanuu. 3aBUCHMOCTb CKOPOCTH pEakUMU OT KOHILEHTpAlMM M TEMIIEpaTypBhl.
PasnoxkeHne nepokcuaa BOAOpoJa B NMPUCYTCTBUU Karanuzaropa. OmnpeneneHue cpenbl pacTBopa C
MIOMOUIBIO0 YHUBEPCAIBHOTO UHAUKATOPA.

Jladoparopublie onbIThl. [IpoBeneHune peakuuii MOHHOTO OOMEHa ISl XapaKTEPUCTUKU
CBOWCTB 3JIEKTPOJIUTOB.

IIpakTuyeckas padora. BausHue pa3nuyHbX (PakTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIUu.

PacueTHble 3a1a4u. Beruncienue macchl (KoJM4yecTBa BELIECTBA, 00beMa) MPOIyKTa peaKiiH,
€CJIM U3BECTHA MACCA UCXOAHOTO BEIIECTBA, COAEPIKAILEr0 ONPENEICHHYIO JOJII0 PUMECEH.

Tema 4.PacTBOpsI (7 4acoB)

Hucnepcubie cuctemsbl. ctuHHBIE pacTBOPHI. CIIOCOOBI BHIPAKEHUSI KOHIIEHTPALlUU PACTBOPOB:
MaccoBasl [0l pacCTBOPEHHOIO BEILECTBA, MOJIApHAs KOHIEHTpauus. KomnouaHele pactBopsl. 3014,
TEJIH.

OnexTponuTnyeckas auccounanus. CuibHble M clabble ANEKTPOIUTHL. Kuciomuo-ocrhosHble
gzaumooeticmeus 6 pacmeopax. Cpefa BOAHBIX PACTBOPOB: KUCJasi, HEHTpasbHas, 1ieouHas. Hounoe
npousgedeHue 800vl. Bomopoauslii mokasatens (PH) pactBopa.

T'uoponuz opeanuueckux u HeOP2AHUUECKUX COEOUHEHUI.

IIpakTnyeckas padora. [IpurorosieHue pactBopa ¢ 3aJaHHON MOJISIPHOM KOHLIEHTpaLUen

Tema S.9jekTpoxumMuyeckue peakuuu (5 yacon)

XVWMUYECKHME MCTOYHHUKHM TOKA. Psa cTaHAAPTHBIX 3JEKTPOAHBIX MOTEHIMAIOB. DJIEKTPOJIU3
pacTBOPOB U PACILIABOB. [lonamue o koppo3uu memannos. Cnocobwvl 3auumsi 0m KOpPO3UU.



Tema 6. Metauibl (12 yacos)

[TonoxxeHne METAJIOB B MEPHOJUYECKON CHCTEME XHMMHYECKUX AeMeHToB. O0Imme CBOMCTBA
METAJIJIOB. DIEKTPOXUMUYECCKHH s HANPsHKEHU MeTauioB. OO0IIHe Crioco0bl MOTyYeHUsT METAIIIOB.

O0630p MeTa/ioB TJIABHBIX MNOATpYH (A-Tpymi) MNEepHOJUYECKON CHUCTEMbl XUMHYECKHX
3JIEMEHTOB.

O630p ™mertamioB riaBHbIX noarpynn (b-rpynm) nepuoanyYecKol CHUCTEMbl XUMHYECKHX
AIIEMEHTOB (MeJib, IUHK, MUMAH, XPOM, Jcene30, HUKelb, NIAMUHA).

CriaBbl METaIOB.

Oxcupl ¥ THIPOKCHIbI METAILIIOB.

JMemoncTpanuu. O3HaKOMJICHHE ¢ 0Opas3laMu META/IOB U MX COeAuHEHU. B3anmopeiicTeue
LIEJIOYHBIX U LIEJIOYHO3EMENBHBIX METAJUIOB C BOAOW. B3aumonencTBue Meau ¢ KUCIOPOIOM U CEpOil.
DnexTpoau3 pactBopa xyopuaa meau (11). OnpITel o KOPPO3UK METAIIIOB U 3alIUTE OT HEE.

JlabopaTopHble onbIThbl.B3anmo ielicTBrE IMHKA U KeJe3a C pacCTBOPaMH KUCJIOT U IIEJIOUEH.
3HaAKOMCTBO ¢ 00pa3liaMy METAIIOB U UX pyaaMu (paboTa ¢ KOJUICKITUIMH).

Pacyernble 3amaun.Pacuersl Mo XMMHUYECKMM YypaBHEHUSIM, CBS3aHHBIE C MAacCOBOM JoJei
BBIXOJIa MPOJIYKTa PEaKLUU OT TEOPETUUECKH BO3MOKHOTO

IIpakTuyeckas padora. PemieHue 3kcnepuMeHTANbHBIX 32/1a4 10 TeMe «MeTaL.

Tema 7. HemeTtannl (10 yacoB)

O0630p cBoiicTB HemeTaioB. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA THIHYHBIX
HeMeTauioB. OKCHUIBI HEMETAUIOB U KHUCJIOPOAOCOAEpkKAIINe KUCIOThl. BoIopomaHbie coennHEeHUs
HEMETAIJIOB.

JemoncTpanun.O6pasisl HEMETaJIIOB. OO6pa3ibt OKCHJIOB HEMETAJIJIOB u
KHCIIOpOJIcoAepKalux KUcIoT. ['operue cepsl, pocdopa, xeneza, MarHus B KUCIOPOJIE.

JlaGopaTopHble ONBITHI. 3HAKOMCTBO C oOOpa3lamMu HEMETAUIOB M WX MPUPOIHBIMH
coequHeHUsAMH (paboTa ¢ KoJuleKIusiMH ). Pacrio3HaBaHue XJIOPHIOB, CYIb(aToB, KApOOHATOB.

['eneTndeckasi CBA3b HEOPraHUYECKUX U OPTAaHUYCCKUX BEIIECTB.

IpakTnyeckas padora. Pemenue 3kcnepuMeHTANbHBIX 3a/1a4 110 TeMe «HemeTasiibh).

Tema 8. XuMus v ;Ku3Hb. (54.)

XvuMUg B OPOMBINUIEHHOCTH. [IpMHIMIBI ~ XMMHUYECKOTO  MPOU3BOACTBA.  XHMHKO-
TEXHOJIOTHYECKHUE TPUHIIUIBI TMPOMBIIUICHHOTO TOJMY4YeHUss MeTauioB. I[Ipous3BoACTBO YyryHa.
[Ipou3BoacTBO CTANH.

Xumusi B ObITY. XUMHUYECKAsI POMBIIIJIEHHOCTh M OKpYKaloIias cpea.

IMpakTuxym (7 4). Perienne sKCriepuMEHTATBHBIX 33/1a4 10 HEOPTAHHUYECKON XMMHUH; PEIICHUE
SKCIIEPUMEHTAJIbHBIX 3a7a4 10 OPraHUYEeCKON XHMHH; PEIICHHE MPAKTHYECKUX DPACUETHBIX 3ajady,
MoJIy4yeHue, coOOMpaHue 1 pacrio3HaBaHKe ra3oB.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue pa3genoB u | YueOusie | KoHTponbHBIE ITpakTudeckas 4acTh
pasnena TEM Y4ackl paboThI nabopaTopHbIe | MPAKTUYECKUE
U TEM OTIBITHI paboThI

1. Baxxneinne XuMuaeckue 8 1 - -
MTOHSITHS U 3aKOHBI

2. CrtpoeHue BeniecTna 7 1 - -

3. XUMUYECKHE peakluu 7 - 2 -

4. PacTBopb! 7 - 1 1

5. DNEeKTPOXUMHUECKHE 5 1
peakuuu

6. MeTtamisl 12 1 1 1

7. Hemeramner 10 1 2 -

8. XHUMHUS U KU3Hb 5 - - -

9. [IpakTukym,060011eH1E 7 1 - 5)
Hroro: 68 6 6 7




KpuTtepun u HOpMBbI OLIEHKH 3HAHUI U YMEHUI 00y4al0muxcst

KonTponb pe3ynbraroB 00ydeHuUs SBISETCS OJHOW M3 BaKHEHIIMX KOMIIOHEHTOB Ipoliecca
oOy4yeHus: XxumMun. B mporecce o0ydeHHs1 TOMKHBI OBITh YCTAHOBJICHBI YETKHE B3aWMOCBS3H MEXIY
HNOHATUAMH, (HOPMUPYEMBIMU Y y4amuxcs. IMeHHO Takum 00pa3oM y HUX CO3JIaeTcsl OIpeleleHHas
cucreMma 3HaHuMU. Kaxias HOBas TeMa pacCMaTpPUBAETCs JMILIb IIOCIE TOrO, KaK YYMTEIb MPOBEAET
KOHTPOJIb OLICHWBAHMS YPOBHSI YCBOEHHS IOJIYYCHHBIX 3HAHWI JJIsl BOCHPUSITHS HOBOI'O MaTepHaa.
Brimonnenne kakux-au0o yrnpakHeHUH M0 HOBOW TeMe CIOCOOCTBYET OoJiee MOIHOMY, OCO3HAaHHOMY
YCBOGHHUIO MaTepHalia, CO3/1aeT YCIOBHs A (POPMHPOBAHMS Yy YYALIUXCS CHCTEMbl XHMHUYECKHX
HNOHATHUH, JIOTUYECKH CBSI3aHHBIX JPYT C IPYIOM.

KoHTponp 3HaHMI ydalmuxcs JOJDKEH HPOBOAMTHCS YUYUTEIEM CHCTEMaTU4YecKd. Bujpl
KOHTPOJII MOTYT OBITh NMPONKMCAaHBI B TOJOBOM TEMAaTHYECKOM IUIAHMPOBAHHM, a TAaKXKe B IUIAHE U
KOHCHeKTe ypoka. OpUEHTUPOM ISl y4UTeNls XUMHUHM JOJDKHBI OBITh MMEIOIIMEcs B MpOrpamMMmax
pyopuku «JlocTrKeHne MpeIMETHBIX, METAPEIMETHBIX U IMYHOCTHBIX PE3yIbTATOBY.

Kiaccudukaimm BUI0B KOHTPOJIS PE3VILTATOB 00VUSHYS XUMUAU
1. Ilo mecTty B yueOHOM IIporiecce

BBoaHBIH Axrvanmmsanmg onopHeIX win | [IpenBapuTenbHblil KOHTPOJIb OCVYIIIECTBISIOT JUIS
KOHTPOJIb OCTATOYHBIX 3HAHUHN I10 TEME | TUATHOCTHUKU

HUCXOAHOI'O VPOBHS 3HAHUN Y YMEHUM NIKOJbHUKOB,
O3TOMY IIPUMEHSETCS B Hayajie y4eOHOro rojua,
nepea U3y4eHHEM HOBOI'O pa3aeia WM TEMBI

Texyimii KoHTposb ycBOEeHUs IIpoBoauTcsa yUuTEIEM HA NPOTHKEHUN BCETO
KOHTPOJIb yueOHOIr0 MaTepualia B X04€ | y4eOHOTI0 3aHSTHS C LEILI0 OTCICKUBAHNS KA4eCTBA

HO3HABATEJILHOTO OPOIlECCa | YCBOSHUS XUMMHUYECKHUX 3HAHUN U VMEHUH,
DPacCMOTPEHHEIX Ha YPOKE

TemaTnueckuii Htoronas nposepka mo Teme | IIpoBoauTcs mociae n3ydeHus KaKoro-anoo
KOHTPOJIb V‘IC6HOFO mMarcpuaia KPpYIIHOIr'O pasacia Kypca, KakK IpaBujio, B KOHIIC
YCTBCPTHU, NOJYTOAUA, TOPUMECTPA, V‘le6HOFO rojga

HTorossiit By KOHTpOJI YCBOEHUS IIpoBoauTcs B hopMe UTOTrOBON KOHTPOIBLHON
KOHTPOJIb y4eOHOTI0 MaTepralia 3a BECh | pa0OTBE/KOHTPOILHOI0 TecTa min B hopme I'MA
Kypc 00VUYEeHUs i EI'D

1. Ilo dpopmMe mpoBeaeHHs.
e InmnmBUIVAILHEIN.
* OpoHTAIBLHBIN (MACCOBLII).
2. Ilo criocoOy opraHu3alium.
* YCTHBIIL.
¢ [TnceMeHHBII.
*[IpaKkTHYECKUA.

OueHnBaHue yCTHOTO OTBETA

NHauBUAYaIbHBIIE KOHTPOJb PE3yJbTaTOB MOXET MPOBOJUTHCS HA ypOKe Kak B (opme
KPaTKoOro omnpoca ¢ mecra (ppoHTaIpHAs KOHTPOJIHUPYIOIIas Oecena), TaKk U B BHJIE 00CTOSITETbHOI
NPOBEPKH 3HAHUN M YMEHHUH Yy J0CKH. DTOT BUJ Onpoca (MHIUBUAYAIbHbIN) MOKHO NMPOBOJAUTH Ha
JTamax akTyalu3alld 3HAHWW, M3y4yeHHUs HOBOTO MaTepHalia, 3aKperUieHHsl U COBEPIICHCTBOBAHUS
3HAaHWUH W TIPOBEPKH YCBOSHHUS HOBOTO MaTepuayia. Bompocsl yuuTes JUIsl KPpaTKOro OMpoca JIOJIKHBI
OBITh JIAKOHUYHBI, CPOPMYIUPOBAHBI B MOHATHBIX YUYEHUKY TEPMUHAX U TPeOOBAaTh KPaTKOTO OTBETA.
JIJIs SKOHOMHHM BpPEMEHHU MOXKHO HCIOJIh30BaTh KAapPTOYKH C BONPOCAMH, HAa KOTOPBIC YUYCHHKH
TOTOBSITCSI OTBETHUTD Y JIOCKH.

Bo Bpemsi oTBera ydJamierocs i JOCTHIKCHHS YCTOHYHMBOTO BHUMAaHHS Kjlacca ITOJIE3HO
MPEeyCMOTPETh TOCIEAYIONIee 32 OTBETOM PEIEH3UPOBAHHUE CO CTOPOHBI JAPYTUX YYaIUXCs,




WCIIPaBIICHHUE JOMYIIEHHBIX OIIHOOK, TOTIOTHEHHUE.

[Ipu mpoBeneHnn ompoca ONMyCKaeTcsl 3aaBaTh y4alleMyCs HABOMSIIME BOMPOCHI JJIS TOTO,
9TOOBI TIOMOYb €My C(HOPMYIUPOBATH CBOM MBICTH. MOTYT OBITh M JIOTIOJTHHUTEIHHBIE BOIPOCHI, €CIU
OHM HEOOXOIMUMBI JJIsi TPEACTOSIIET0 HM3Y4YeHHsT HOBOI'O Marepuana. Bo BpeMsi YCTHOTO OTBeTa
YYallerocss y4YuTeldb HUMEET BO3MOXKHOCTb 3a1aTh JOMNOJHUTENBbHBIM BOMNPOC JUArHOCTUYECKOIO
XapakTepa, KOTOPbI MOMOXET BbIIBUTH COCTOSIHUE 3HAHUI M YMEHUN OTBEYAIOIIIETO.

[IpoBeneHre yCTHOTO WHAMBHIYAIBLHOTO KOHTPOJII TpeOyeT OT yduTens COOpPaHHOCTH U
BHHMaHMSI, TaK KaKk He00X0auMO 32 5-10 MUHYT BBISIBUTH 3HAHMS YYAIIUXCS B KJIacce.

Yuurens 00s513aH MPOKOMMEHTHPOBATh OTBET YUECHUKA, YKA3aB HAa OMIMOKN U OTMETUB yJa4HbIC
cTopoHbl. JIF0OOH OTBET TOJDKEH OBITh 3aMEUEH yUUTEIEM U OObEKTUBHO UM OlleHeH. HeoOs3arensHo
CTaBUTh OTMETKY 3a KaXK/Iblid HETIOJIHBIN OTBET. ECIIM YUEHUK HEOTHOKPATHO JOMOJIHSII OTBETHI IPYTUX
OJTHOKJIACCHUKOB, TO MO>KHO ITOCTaBUTh €My OOIIYI0 OTMETKY 3a YPOK.

OTMmeTKka «5»:

- JIaH MOJHBIN U NPaBUIIBHBINA OTBET HA OCHOBAaHUU M3YUYEHHBIX TEOPHUH,

- MaTepuall U3JI0KEH B ONPEIAEIEHHON JIOTUYECKOM TOCIEA0BATENBHOCTH, JINTEPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOSTCIIbHBIN

- BO3MO>KHA OJIHA HECYILIECTBEHHAsI OIINOKA.

OrmeTka «4»:

- JIaH TMOJIHBIA U MPABUJIBHBIN OTBET HA OCHOBAHUU U3YUYEHHBIX TEOPUH,

- MaTepuall U3JI0KEH B OINPEAEIICHHON MOCIeI0BaTeIbHOCTH,

- OTBET CaMOCTOSTCIIbHEIN

- JOMyIIeHbI 2-3 HeCyIeCTBEHHbIE OIIMOKU, UCTIPABJICHHBIE 110 TPEOOBAHHUIO YUUTEII,

WY TaH HEOJIHBINM 1 HEUETKUI OTBET.

Ormerka «3»:

- JIaH TIOJIHBIM OTBET, HO MIPH 3TOM JIONYIIIEHA CYIIECTBEHHAs! OIINOKA WIIA OTBET
HETIOJIHBIN, TOCTPOEH HECBA3HO.

OtrMmeTka «2»:

- OTBET OOHApYKUBAEeT HEMOHUMAaHUE OCHOBHOTO COJIEpKaHUs y4eOHOrO MaTepuaia,

- IOMYIIEHBI CYIIIECTBEHHBIEC OMMMOKH, KOTOPHIE YUAIIMIICSI HE MOXKET UCTIPABUTD TTPHU
HaBOJSIIMX BOMPOCAX YUUTES.

OtmMmeTka «1»:

- OTCYTCTBHE OTBETA.

@DpoHTAIbHAS KOHTPOJHPYIOHIasi 6eceaa oOBIYHO JOCTATOYHO KpaTKOBpeMeHHa. Bompocsl,
KaK M BO BCSAKOHM JApyroi Oecene, TpeOYIOT KPaTKOro OTBETA, MOITOMY 32 OJIMH TaKOW OTBET YUEHUKY
CTaBUTH OIIEHKY Henb3a. HyXHO 3apaHee HAMETHTh T€X YYEHHKOB, OTBET KOTOPBIX BO BpeMs Oecelsl
XOTST OLIEHUTh, U 33/1aBaTh UM IIeJICHANPABIEHHO 3allJlaHUpOBaHHbIE Ui Oeceibl Borpockl. OHAKO HE
clenyeT 3a7aBaTh TOJPSA BOIMPOCH OJHOMY U TOMY XK€ y4deHuKy. PaboraTh JOKEH BECh Kiacc.
@ponrtanbHas Oecela MOKET COYETaThCs C YCTHBIM y4YETOM 3HAaHUH, KOTJa HECKOJIbKO yYallluXCs
TOTOBATCA K OTBETY y AOCKH. CIIO)KHOCTh pabOTHI 3aKJIIOYAETCS B TOM, YTOOBI HE YIYCKaTh M3 TOJIS
3peHHs KJIacc, y9acTBYIOIINI B Oece/ie, U yJalluxcsi, OTBEUYAIOINX Y JOCKH.

3ader - 3TO METOJl YCTHOTO KOHTPOJIS, KOTJa YIYCHHUKaM MPEI0CTaBISETCS BO3MOXKHOCTh Oojiee
JUTUTENBHO U 00CTOSITETIHbHO OTBETUTH HA BOMpoc. OOBIYHO 3a4eT HAa3HAYaeTCs BO BHEYPOUHOE BpeMS;
KJIaCC MPU ATOM pPa3JesieTcss Ha JIBE€ WIM TPU TPYIIIbI, KOTOPbIE MPUXOIAT HA 3a4eT MO OYEPEenH B
pasHoe Bpems. O MpoBeNeHUH 3aueTa YUUTENIb COOOIIAeT 3apaHee, 4TOObI ydaluecs MOTJIH K HeMY
MOATrOTOBUTHCS. JIJIs1 MOATOTOBKH K 3a4ETy YUUTEIb COCTABIISIET BOMIPOCHI, a TAKKE TPUMEPHBIE 3a/1a4H,
PEKOMEHIyeT JUTEepaTypy, MpPeABAPUTEILHO MPOBEPHB, UMEETCS JIM OHA B IIKOJIHHOW OMONMOTEKe.
Cpoku TpoBeleHUs 3aueTa JODKHBI OBITh HW3BECTHBI 3aMECTUTETIO JUPEKTOopa IO y4eOHO-
BOCIIHTATENBHOMN paboTe, YTOOBI MOYKHO OBLIO PETYIHPOBATh HATPY3KY YUAIUXCAL.

Knaccuueckuii 3ader mpeaycMaTpUBaeT BBISBICHHE YPOBHS 3HAHWM, YMEHHUM W HaBBIKOB
y4dalmmxcsi BO Bpems Oecelpl yueHuWKa ¢ yuuteneMm. OH JaeT MOTHOE M TOYHOE MpEeICTaBleHHE 00
YpOBHE OOYYEHHOCTH KaXXJOrO0 VYUYEHHWKA, OJHAKO OTHHUMAaeT MHOTO BPEMEHH, UYTO BEIeT K
MEPErPYKEHHOCTH KaK YUUTENS, TaK U YUCHUKA.

OueHnBaHue NMCbMEHHOM PadoThI



[TucbMeHHBIE pabOTHI MOIPA3NEIAIOT HA TEKyIIHE (MPOBEPOYHBIE) U UTOTOBBIC (KOHTPOJIBLHBIC)
paboThI; IO BpEMEHU OHU MOTYT 3aHUMaTh BECh YPOK HJIU €r0 YacTb.
K MeromaM mHCHbMEHHOW TPOBEPKHM pPE3YJIbTATOB OOYYEHHST OTHOCATCS TMHChMEHHAs
KOHTpOJIbHAs paboTa Ha 45 MuH, mpoBepouyHbie padoThl Ha 10-15 MuH (HanmpuMep, pereHrue pacuyeTHBIX
3aJ1a4), NUCbMEHHBIE JIOMAIllHUE 33JaHUs, NUCHbMEHHBIA Yy4YEeT 3HAHUM OTAEIBHBIX YyYallluXcs I10
KapTO4YKaM, XUMHUYECKHE AUKTAHTHI, 3a]JaHHs TECTOBOTO THUIIA U T.II.
[ToaroroBka ydammxcst K KOHTPOJIBHON paboTe yale BCero OCYIIECTBIAETCS Ha 0000MIalonmx
ypokax. O mpoBeJeHHH KOHTPOJIbHOU pabOThl yHalluXcsl MPEeayNpexIaoT 3apaHee, 4To0bl OHU MOTJIN
IIOATOTOBUTHCA.
CopepxaHue KOHTPOJBHOM paOOThl OXBaThIBA€T BeChb Hauboliee BaXKHBIA Marepuasn
KOHTPOJIUPYEMOI TeMbl. B Takoii 60JbI10M KOHTPOJILHOUW paboTe 3a1aHusl JOKHBI ObITh €MHBIME JIJIS
yyaluxcs BCeX YpOBHEH pa3Butus. B KOHTpoibHYIO paboOTy pEKOMEHIyeTcsl BKJII0YaTh
pa3sHooOpa3HbIe 3aaHus: 0000IIAIOIINE BOMPOCH], KAUECTBEHHBIC U PAacYETHbIE XUMHUYECKUE 33/1a4H,
LENOYKM TNpeBpallleHui, TecToBble, rpaduueckue 3amanusd U T.0. HeoOXoauMo HCIONIB30BaTh
HanOOJIbIIIee YHUCIIO BapuaHTOB. TeTpaau AJsi KOHTPOJIBHBIX Pa0OT SBISIFOTCSA TOKYMEHTOM, KOTODBIH
MOKET OBITh MPOBEPEH aJIMUHHUCTpAIMEeN MIKOJbl U WHCIEKTOPOM OT/Aeda OO0pa3oBaHUs, MO3TOMY
TeTpaau JJIsi KOHTPOJIBHBIX padOT JAODKHBI XPAHUTHCS B XMMUYECKOM KaOWHETE B TEUYCHHUH Y4eOHOTO
roja.
Yuurteno MHOT/AAa JOBOJBHO TPYAHO ONPENEIUTh CTENEHb CIOKHOCTU MOJ0OpaHHBIX 3aJaHUH.
MeToauCThI COBETYIOT BOCIIOJIB30BATHCS CIIEAYIOMUM ITprueMoM. Heo0X0oauMo caMoMy BBITIOJHUTE 3TY
paboTy, a M3pacxoJOBaHHOE BpeMs Ul YYEHHKOB 8-9-X KIIACCOB HAI0 YBEIMYUTH B 5 pas, a s
CTapIIMX KJIaccoB - B 3 pa3a. M0>XHO B X0/1€ IIPEIBAPUTEILHON CaMOCTOSTEIbHON pabOThI MPEATIOKUTh
HECKOJIbKO THIUYHBIX 3a/IaHUi U TPOAHAIM3UPOBATH CTETIEHb UX BBHITOTHEHHUS.
[Ipu omeHMBaHMM OTBETA y4allerocsi HEOOXOAMMO YYUTHIBATh KAUYECTBO BBIMOJHEHHUS PaOOTHI
o 3ananusaM. KontponbHas paboTa olleHUBaETCs B LIEJIOM.
OrMmerka «5»:
*  JIaH NOJIHBIA OTBET HAa OCHOBE M3YUYEHHBIX TEOPUM, BO3MOYXKHA HECYIIIECTBEHHAS OIINOKA.
OtrMmeTka «4»:
® JIONYCTHMa HEKOTOpas HEMOJIHOTA OTBETA, MOXKET OBITh HE OoJIee IByX HECYIIECTBEHHBIX
OLINOOK.

Ormetka «3»:

* paboTa BBIIIOJHEHA HEMOJIHO (HO HE MEHEee YeM Ha TPETh), UMEIOTCS He 0oJiee OHOMI
CYIIECTBEHHOM OMMOKU U 2-3 HeCYyIIeCTBEHHBIE.

OtrMmeTka «2»:

*  paboTa BBINIOJHEHA MEHBIIIE YeM Ha TPETh,

*  HUMeeTCs HECKOJIbKO CYIIECTBEHHBIX OMIMOOK.

Ormerka «1»:

*  paboTa He BBINOJIHEHA.

Bo3moskHa ciemytomas cuctemMa OlleHUBAHUS KOHTPOJIBHON pabOThI MO MATHOATUTBHON CUCTEME:

IpU BBIMOJIHEHUH yueHHKOM oT 96 1o 100% paboTel cTaBUTh OLEHKY «5»; oT 76 10 95%
paboThl - «4»; oT 50 10 75% - «3»; ot 20 10 50% - «2». IIpu MOTHOM OTCYTCTBHU ITPABUIIBHBIX OTBETOB
WJIM BBITIOJTHEHUU PaboThl MeHee ueM Ha 20% cTaBuTCs oreHKa «1».

[Ipu oneHKe BBIMOJHEHHUS] MHUCbMEHHOW KOHTPOJIbHOM paboThl HEOOXOAMMO YYMTHIBAThH
TpeOOBaHUs €MHOTO OphorpadhuuecKoro pexnuma.

Bce paboThl 00s13aTeNIbHO JAOKHBI OBITh IPOBEPEHBI K CIAEAYIOIIEMY YPOKY, PU 3TOM YUYHUTENb
JIOJDKEH COOJI0AaTh MOJIHYI0 00bEKTUBHOCTh. O0s3aTeNeH aHaln3 pe3yIbTaToOB MUCbMEHHOM paboThl U
paboTta HaJx TUOMYHBIMU omMOKaMu. OOBSBICHHE OIEHOK M aHaiu3 paboT TpeOyioT OT y4YUTeNs
COOTBETCTBYIOIIETO MEAArOTMYECKOr0 TaKTa.

OrneHnBaHKe TECTOBBIX paboT

Tectbl, cocrosiliie W3 MATH BOMNPOCOB MOXHO MCIIOJNB30BATh IIOCHE HW3YYEHUS KaXJOro
Matepuana (ypoka). Tect u3 10—15 BonpocoB ucnonb3yeTcs 1Jid NepHoIUIecKOro KOHTpouid. TecT u3
20—30 BompocoB HEOOXOIMMO HCIIOIB30BATh JJIs1 UTOTOBOTO KOHTPOJISL.

[Tpu onleHMBaHUM UCHIOTB3YETCA CIEIyoIas IIKana: JUIsl TeCTa U3 MSTH BOIIPOCOB * HET OLIMOOK



— OIIEHKAa «5»; * OfHa OIIMOKa - OLIEHKA «4»; * TBE OIMMOKN — OIEHKa «3»; ® TpH OMIMOKH — OIICHKA
«2».

Ecnu orenka BoicTaBiseTcss B (popme 3adeT/He3aueT, TO 3a4eT CTaBUTCS MpH BeimoiaHeHuu 70%
3amanuid. Takast ¢opMa OIEHKHU HCIIONB3YETCsI, €CIIM TECT COACPKHUT YIPaKHEHHS Ha Paclio3HaBaHUE.
Ecnu Tect oueHuBaeTcs Mo NATHOAJUIBHONW CHUCTEME, TO CTaHAApPTHBIE KPUTEPUU OLIEHOK TAaKOBBL: 91-
100% - omenka «5»; 81-90% - omenka «4»; 80-70% - onenka «3»; Hrke 70% - orieHKa «2».

Ouenka yMeHHUH peliaTh pacuyeTHbIE 3a1a4H
OTMeTKa «5»:

. B JIOTHYECKOM PACCYXICHUH U PEIICHUH HET OIIHNOOK,

OtmeTka «4»:

. B JIOTUYECKOM PACCYK/ICHUHU U PEIICHUU HET CYIIECTBEHHBIX OLINOOK,
. JIOITYIIICHO HEe 00JIee IBYX HECYIIECTBEHHBIX OIMHUOOK

Otmerka «3»:

. B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK.

. JIOITYCKAETCS CYIIECTBEHHAs OITMOKA B MATEMaTHUYECKUX pacyeTax.
OtmeTka «2»:

. MMEIOTCS CYIIECTBEHHBIE OIIMOKHU B IOTHYECKOM PACCYXICHUU U PEIICHUU.
Otmerka «1»:

. OTCYTCTBHE OTBETA Ha 3aJ]aHHeE.

OneHka 3KcepuMeHTAIbHBIX YMEeHHUI (B npouecce BHINMOJIHEHNS MPAKTHYECKUX padoT
10 HHCTPYKIHH)

[IpakTndeckne pabOTHI M0 XMMHHU BBIOJIHIIOTCSA B TETPAISAX IS MpakTUudeckux padot. Ilpu
OLICHMBAHUU OTYETA IO BBHIOJIHEHHUIO MPAKTHUECKOI paboThl 0c000€ BHUMAHUE YAETSETCS Ka4yeCTBY
U TIOJITHOTE CAMOCTOSITENIbHBIX BBIBOJIOB YUEHHUKA.

KomuuecTBo mpakTuueckux padoT omnpeaeneHo B IporpamMmme.

B Teuenune yueOHOro rosa TeTpaau A NpakTUYECKUX pabOT XpaHUTCS B LIKOJIE.

OT1meTka «5»:

. OKCIEpUMEHT BBINOJIHEH NOJHOCTHIO. Crienanbl MpaBUIbHbIE HAOMIOAEHNS U BBIBOBI,

. HKCMEPUMEHT OCYIIECTBIEH MO IUIaHy, C Y4eTOM TEXHUKH O€30MacHOCTH U

IIpaBUJI padOTHI ¢ BElIECTBaMU U MprOopamuy,

. HPOSIBIIEHBl OPraHU3aLMOHHO-TPYOBbIE YMEHUs (MOIJIEPKUBAETCS YMCTOTA

paboyero MecTa, MOPSAJOK Ha CTOJIE, SKOHOMHO UCIOJIb3YIOTCSI PEaKTHBBI).

. Jonymiensl He 0osee JIBYX HECYIIECTBEHHBIX OIIMOOK MpH OPOpPMIIEHUU

paboThI.

OTmeTka «4»:

* paboTa BBINOJHEHA, CJEJIaHbl [paBWJIbHbIE HAOMIOJEHUS U  BBIBOJBI:
HKCMEPUMEHT BBINOJIHEH HEMOJHO WJIM HaOMI0JaloTCs HECYIeCTBEHHbIE
omMOKHU B paboTe ¢ BEIECTBAMHU U TPUOOPAMHU.

OT1meTka «3»:

*  OTBET HEMOJHBIN, paboTa BBIIOJIHEHA IPABUIIBHO HE MEHEE, YEM HaIIOJIOBHUHY,
JIONyIIeHa CylIecTBEHHas OmuMOKa (B X0Je HKCIEPUMEHTa, B OObSICHEHUH, B
opopmiienun padotel, mo Th mpu pabore ¢ BemecTBaMu U mpubopamiu),
KOTOPYIO Y4aIlMiCsi HCIpaBiser Mo TpeboBaHMIO yuutens. Jlomyckaercs
odopmiieHre paboTHI O€3 3aIMCH YPaBHEHUI PEaKITU.

*  DKCHEpPUMEHT IOJHOCTHIO BBINOJHEH B COOTBETCTBUM C WHCTPYKLMSAMH H
MpaBUJIaMH TEXHUKHA 0€30MacHOCTH, HO paboTa He opopmIIeHA.

OTrmerka «2»:
* BrinonaHeHo MeHee OJIOBUHBI paboThI;
* JIOIYIIEHBI JIBE WK OOJiee CYIIECTBEHHBIC OMMOKM B XO/€ AKCIEPHUMEHTa, B
oObsicHeHnH, B oopmieHun padotsl, mo Th mpu paboTe ¢ BemecTBaMu U
npubopamu), KOTOpbIE YJaIIUICs HE MOKET UCIIPaBUTb.



OtMmerka «1»:
* paboTa HE BBHINOJIHEHA,
* TMIOJIHOE OTCYTCTBHUE SKCIEPUMEHTAIbHBIX YMEHUI.
OTpaboTKa MPaKTHIECKUX PabOT HE MPETyCMATPUBACTCS IIPU OTCYTCTBUHU YYaIlleTroCs
Ha MPaKTUIECKON paboTe, MPU BBHIMOJHEHUH YKA3aHHBIX padOT HA OTMETKH «1» U «2».
B ucKIOUMTENBHBIX CIydasX MpPH OTCYTCTBHU Y4YalIEroCs IO YBAKUTEIbLHBIM
MIPUYUHAM YYUTETh MOXKET PEJOCTABUTH BO3MOKHOCTH BBIITOJHUTH IMPAKTHYECKYIO padoTy.
Ouenka yMeHMid pelIaTh IKCIePUMEHTAJIbHbIE 3212491
[Ipu oleHKE 3TOTO YMEHHs CIIEAyeT YYHTHIBATh HAOIIOJICHHS YUUTENS W MPEIbSIBISICMbBIC
YYaIIUMCS PE3YJIbTaThl BBITIOJTHEHUS OIBITOB.
OTMerka «5»:
. [Tnan pemieHus 3aa4u COCTaBJICH MMPABUIIBHO,
. OCYIIIECTBJICH MOI00P XUMHUYECKUX PEaKTUBOB H 000py/I0BaHUS,
. AKCIIEPUMEHT BBITIOJHEH TIOJTHOCTHIO,
*  JIaHO IOJHOE OOBSICHECHHUE U CJICJIaHbI BHIBOIEL.
OTMmerka «4»:
e  [UIaH PEIICHUs COCTABJICH NMPABUIILHO,
° OCYIIECTBJICH MOA00P XUMHUYECKUX PEaKTUBOB U 000PYI0BAHUS,
®  OSKCIEPUMEHT BBIIOJIHEH MOJIHOCTBIO,
e  JOmYIIEHO He 0oJiee ABYX HECYLIECTBEHHBIX OIMOOK (B O0OBSICHEHUU U BBIBOJAX).
Ot1MeTKka «3»:
®  [UIaH PEIICHUS COCTABJICH NMPABUJILHO,
®  OCYIIECTBJIECH MOA00pP XUMUYECKHX PEaKTUBOB M 000PYA0BaHUS,
®  DOKCIEPUMEHT BBIIOJIHEH HE MEHEE, YeM HAaIoJIOBUHY, OMYIIEHA CYIIECTBEHHAS
omnOKa B 00BICHEHNH U BEIBOIAX,
®  OSKCHEPUMEHT BBIIIOJIHEH MTOJIHOCTBIO, OTYET HE COCTaBIICH
e  JONYIIEHbl HAPYIICHUS TEXHUKH 0€30MacHOCTH, SKCIIEPUMEHT BBITIOJIHEH MOJHOCTHIO,
C/IeTIaHbl HECYIIIECTBEHHbIE OIIUOKH B 00BSICHEHUH U BBIBOAX.
OTMmerka «2»:
e  JomyleHbl aBe W Oornee omuOku (B TUTaHE pEIIeHHUs, B TMOA00pPE XUMHUYECKHX,
pEeaKTUBOB U 000pYyIOBaHMs, B O0BICHEHUH U BBIBOJAAX ).
e  JIONYIIEHBI HAPYIICHUS TEXHUKU O€30MacHOCTH
OtmeTka «1»:
e  33ajaya He pellIeHa.
e  HE MPUCTYNUI K paboTte



MNEPEYEHD IIA®POBBIX OBPA3OBATEJBHBIX PECYPCOB U WEB-CAUTOB

HUHTEPHET.

[upokuit BBIOOP MEKTPOHHBIX MOCOOUHN MPEACTABIEH B €IUHON KOJUIEKIIUU IIU(PPOBHIX
o0pa3oBaTeNbHBIX pecypcoB: http://school-collection.edu.ru/.
[epeuenb Web-caiiToB, peKOMEHIyeMbIX IS KCIOJIb30BAHUS B pA0OTE YUUTCIAMU X UMHUH:

Ne | Ha3BaHnue caiita niu Copnepxanue Anpec (URL)
n/ | craTbu
1
1. | Kypuan «Xumus: ConepskaHre HOMEPOB U http//www.chem.msu.su/rus/school/
METOAMKA aHHOTAIMK cTaTel )kypHana | chemistry_meth/welcome.html
IIPEeToIaBaHuMs B
IIKOJIC)
2. | lIxonbuble yueOuuku | Cepus mKoIbHBIX yaeOHukos | http://www.chem.msu.su/rus/school/
o xumuu s 8-11 10 XUMHUH aBTOPCKOIO
KJIaCCOB KoJuIeKTHBa XuMpaka MI'Y
o011eo0pa3oBaTeabHO | 0] 001IeH peakiyen
Y IIKOJIBI akagemnka PAH
B.B.Jlynuna. [Iporpammsl
Kyp- coB. [Toypounoe
TUIAHUPOBAHHE.
DJIEKTPOHHBIC TEKCTHI.
3. | Alhimik ITone3Hble COBETHI, http://eqworld.ipmnet.ru/indexr.htm
3(PEeKTHBIEC OIBITHI,
XMMHUYECKHE HOBOCTH,
BUPTYaJIbHBIN PEIICTUTOP,
KOHCYJIbTAIlMH, HCTOPHUS
XUMHHU
4. | C-BOOKS Jlutepatypa 1o XMuMuu http://c-books.narod/ru
5. | Atombl B kpuctaiax | YueOHoe mocoOue http://virlib.eunnet.net/win/
eKaTepUHOYPICKUX YYEHBIX metod_materials/wm9/
A.C.MockBuHa u
0. /1.ITanoBa
6. | Mup xumun CrpaBouHast mHpOpManus, http://www.chem.km.ru/
HOBOCTH HayKH
7. | Onopuble koHcnekThl | [Toypounsie koHcnekTs! uis | http://kKhimia.hl.ru/
110 XUMHUH MKOJNBHUKOB 8-11-X KitaccoB
8. | OmbITHI IO Onwucanue peaxiuid, http://shnic.narod.ru/
HEOpraHUYECKON ¢dororpaduu, cipaBoyHast
XUMHUH uHpopmanus
9. | OTkpbITHIH KOUTEMK: | YueOHUK 1o XxuMuu, Tadbmuia | http://www.chemistry.ru
XUMUS MenneneeBa ¢ moipoOHOM
XapaKTEPUCTUKON
3JIEMEHTOB, HHTEPAKTHBHBIC
MOJIEITIH, HOBOCTH,
xpecroMarus, IHTepHeT-
peCypChI 10 XMMHUH, TECTHI
10 | IlepBoHavambHBIE 3ajanust U OmbITH HA ypokax | http://www-windows-1251.edu.yar.ru

XUMHUYCCKUEC ITOHATHA

XHMHH B 8-M KJacce.
Crpanuna cepsepa
SpocnaBckoro 06JIaCTHO-TO
IIEHTPA JUCTAHIIMOHHOTO
00y4YeHHs IIKOJIILHUKOB



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

11 | IxonbHAs XUMUS — CripaBOYHUK U yU4EOHHK 11O http://www.schoolchemistry.by.ru
CTIPAaBOYHUK 10 XUMHUH | XUMUH. [ TaBHAas
M aKTUBHAS IOMOILb 0COOEHHOCTD —
YUEHHUKY WIN XUMKJIBKYJISTOP, KOTOPBIH
CTYZICHTY YIIPOILAET PELICHHE 33134 [0
XUMHHU
12 | Poccuiickmii Kostekuus sxcniepumentoB | http://experiment.edu.ru/catalog.asp?
00pasoBaTenbHbBIN 0 XUMHH ob_nol12619
nopTan
13 | Kypc opranmyeckoii | ITocTraHoBKa OIBITOB. http://formulad4.narod.ru
xumuu 3a 10-i Kitacesl opranndeckux
KJ1acc. COCIMHEHUH, TECTUPOBaHUE.
buorpadun 3HaMEHUTHIX
YUYEHBIX.
14 | Oprannyeckas DnexkTpoHHbld yueOHHK i | http://cnit.ssau.ru/organics/
. XUMUSL. CpeIHe! IIKOJIBI.
15 | Xumus uist Bcex. OnektpoHHbld crpaBounuk | http://www.informika.ru/text/database/c
3a MOJIHBIA KypC XHMHUH. hemy/START.html
[Iporpammel o xumwuw,
TECTHI.
16 | Xumus. DKcIepuMeHTaTbHBIN http://hemi.wallst.ru/
OO0pa3oBaTeabHBIN y4eOHUK MO o0miei u
cat s HEOPraHUYECKOW XUMHUH IS
HIKOJIbHUKOB 8-11-x kmaccos,

HpeI[Ha?,HaLIeHHHﬁ KakK 114
HayaJlbHOTrO OOyuYeHUs, TaK
n I IIOAT'OTOBKH K
9K3aMEHaM B BY3.
XHWMHUYECKHUE CIIOBAPH,
OJINMIIMAJBI 110 XUMUHU.

[TonHBIA TEpedYeHBb DJIEKTPOHHBIX OOpPa30BATENIBHBIX W3JAHUA MOXKHO HAWTH B TOCOOUH
«MHTEPHET — yunremo: Xumusa» A.O.Ilymkapés u ap. Uensounck, «B3risny», 2006r.

CIIMCOK JIMTEPATYPbI

Pymsutuc I'.E., ®eapaman @D.I'., Xumus. OcCHOBBI 0O0IIEH XUMHH.

[Ipocsemenue, 2016

11 xmacc. — M.:

I'apa H.H. Xumus. [Iporpammbr oOmieoOpa3zoBarenbHbix yupexaeHuil. — M.: Ilpocsemenue,

2010
bpeitrep JIL.M.,

baxxenosa A.E., Xwumus 8-11

KJIaCCHI.

Pa3BepHyTOE€ Temarmueckoe

riaHupoBanue no yueonukam Pynsutuca I'.E., ®ensamana @.I°., Bonrorpaza, Yuurens, 2009
Xomuenko WU.I".COopHuUK 3a/1a4 U yHpaxxHEHHUH 110 XUMHUU.



http://www.schoolchemistry.by.ru/
http://experiment.edu.ru/catalog.asp

TeMaTnyeckoe MIIAHMPOBAHHUE Y4eOHOT0 MATEPHUAJIa N0 XUMHUHU

s uydenust npeamera no YMK I'.E. Pynzutuca u @.I'. @eabamana 11 kiaace

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

Ne Tema ypoka J1eMeHTBbI TpeOoBaHus K YPOBHIO Kpurepum ouenku DopMbI U Hom.
ypoKa COJepPKAHUSA NOATOTOBKH MeTObl 3ajaHue
Teopernyeckue OCHOBBI 001 XUMUHU
Tema 1. Bakneiimue XuMHUYeCKHeE MOHATUA U 3aKOHBI (8 4acoB)
1. Crpoenue atoma. Sapo | 3Harb OcHOBHble Xxumuue- | Kpurepuum ouenku Wunusnayanbuas, §1,c.6.B.
Atom. XuMn4ecKkut (IpOTOHBL, HEUTPOHBI) | CKUE TMOHSATHS: BEUIECTBO, | TEOPETUUECKUX 3HAHUUN rbp6o HTaJH’Ha’I’g abora, | 5.3
pabota c ydeOHUKOM,
aneMeHT. M30TomsI. Y DJIEKTPOHBI. XUMHUYECKHH JIEMEHT, aToM, CnoBecHbI, ITonroro
N3oTomsl. MOJIEKYI1a, HaryLAIHBH, _ | BUTBCA K
IToBTOpenue npoiineHHoro B | CocraB aTOMHBIX II€P | OTHOCHUTENIbHASI aTOMHAsl U HACTHAHOTTIONCROBEE 1 konTp.p
10 k1. MOJIEKYJIIpHAsl MAcChl, HOH, Tepaamsiii ao.
H30TOIIbIL, YMETh KOHTPOJIb 3HAHHI
ONpeeNsATh 3aps] MOHa
2. | BxogHasi KOHTPOJIBLHASA KonrtponbHas pabora Y cBOEHHE OCHOBHBIX BBOJHBIN KOHTPOJIb
pabora Nel 3a kype 10 kimacca 3JIEMEHTOB COJIEP KAHUS
Kypca xumui 3a 10 kmacc
Kpurepuu onienkn ymenui
pelaTs pacyETHbIE
3ajauu.
3. | 3aKOH COXpaHEHMs MacCchl U | 3aKOH COXpPaHEHUS YMeTh NpUMEHSATH 3aKOH Kpurepun oueHku NupuBuayansaa | §2,c.9.
SHEPTUH B XUMHUH Macchl BEUIECTB. 3aKOH | COXPaHEHMsI MACChl BEILIECTBA | TEOPETUUYECKUX 3HAHUU. 1, GppoHTanbHas, | Ne2-4
COXpaHEHHUA U pabota, pabota
npesparienus. Jlegexr C Y4EeOHUKOM,
Macchbl CrnoBecHbIl,
HarJISTHBIN,
YaCTUYHO-
IOV CKOBBI.
4. | Ilepuoanueckuii 3aKoH. Crpykrypa I1.C. 3HaTb OCHOBHBIE Kputepun oueHku WumuBunyansHa | §3,c.14-
Pacrnipenienienrie 31€KTpOHOB | IJIaBHbBIE U TOOOYHBIE XUMHWYECKUE ITOHATHS: TEOPETHYECKUX 3HAHUM. s, GppoHTanbHast, | 15,Ne 2-




B aTOMaXx 3JIEMEHTOB MaJbIX | MOATPYIIIBI, MAJIBIE U MEPEXO0IHBIE JIEMEHTHI. paborta, pabota | 4,TecTsl
MIEPUOIOB. 00JIbIINE TEPUOIBL. YMeTh ornpenensiTh C Y4EOHUKOM,
OpbGwurais, s-, p-, d- MaKCHUMAaJILHOE YHCIIO CJ10BEeCHBIH,
opbuTanu, AJIEKTPOHOB Ha YPOBHE HaTJISTHBIN,
HEPreTUUYECKUE (cmoe) mo popmyure, YaCTUYHO-
MOJIypPOBHHU, CIIHH, XapaKTepu30BaTh MOPSA0K MOMCKOBBIH.
crapuBaHue 3aI0JIHEHUS SIIEKTPOHAMU
3JIEKTPOHOB MOJlypOBHEHN B aTOMax [TepBuuHBII
XUMHUYECKUX AJIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3anuceiBaTh HX 3HAHHUHI
AJIEKTPOHHBIE POPMYIIBI U
rpaduyecKre CXeMsbl.
YMeTh naBarb
XapaKTePUCTUKY
XUMHUYECKUX IJIEMEHTOB I10
TIOJIOKEHUIO B
MEPUOINYECKON CUCTEME U
CTPOCHHIO aTOMa.
Pacnipenenenue 351eKTpoHOB 3HaTb OCHOBHBIE Kpurepun onenkun WunuBunyansHa | §4,c.22
B aTOMax OOJBIINUX XUMHYECKHE TOHSATHUS: TEOPETUUYECKUX 3HAHUU. s, GpoHTanbHas, | Ne 1-5

TEPUOJIOB

MIEPEXO/IHbIE SJIEMEHTHI.
YMeTh onpenenarh
MaKCHMaJIbHOE YHCIIO
JJIEKTPOHOB Ha YPOBHE
(cnoe) mo hopmyiie,
XapaKTepU30BaTh MOPSIA0K
3aMoJIHEHUS AIIEKTPOHAMU
MIOYpPOBHEHN B aTOMax
XUMHYECKHUX 3JIEMEHTOB,
3aMMChIBAaTh UX JIEKTPOHHbIE
(dbopMy1ibl U rpaduyeckue
CXEMBI.

VYMeTh 1aBaTh
XapaKTEPUCTUKY
XUMHUYECKHX 3JIEMEHTOB I10
I0JIO’KEHHUIO B

pabora, pabora
C Y4EeOHUKOM,
CnoBecHBIH,
HarJIs AHBIHN,
YaCTHYHO-
MMOMCKOBBIH.

ITepBruuHbIi
KOHTpPOJIb
3HaHUHN




MEPUOINYECKON CUCTEME U
CTPOEHHUIO aTOMa.

[Tonoxenue B [ICXD JlanToHOMTBI, YMmeTb f0Ka3bIBaThb Kpurepuu ouenku WunuBuayansHa | §5 c.25,
BOJIOPO/1a, TAHTAHOUJIOB, AxtuHoMIbl. VICKYCTBE | nBONCTBEHHOE NONOXKEHME TEOPETUYECKUX 3HAHUU. s, ppoHTaNbHAS, | Ned
AKTUHOMJIOB UCKYCCTBEHHO HHO TTOJTY9CHHBIC BOJOPOAA B NEPUOAMNYECKOI! pabota, pabota
MOJTYYEHHBIX JICMEHTOB 3JIEMEHTHI. cuUcTeMe, OnpeaensTh C y4eOHUKOM,
MeCTOMONOXeHNE
NAHTAHOMA0B U aKTUHOWNAOB.
3HaTb 3HaveHue
NepuoANYECKOro 3aKoHa m
nepuoanYecKkoir cucTeml
BaneHTHOCTb U BaJICHTHBIE BanentHeie 3HATh BAJICHTHIC BO3MOKHOCTH Kpurepun ouenku CioBecHbIH, §6
BO3MOYXHOCTH aTOMOB BO3MO>XHOCTH. aTOMOB J/IEMEHTOB 2 MaJIoro TEOPETUICCKUX 3HAHUU. HATJIS THBIN, C.31
I1 CBOGOHBIE OpOUTAIH, | | ProAd, YMETD OOBACHATS Kputepuu orieHku yMeHUN | 4aCTUYHO- Ne4-7
CPUOANTCCKOC NIMCHCHHC A p ’ | IpUYUHY UX BBICIIEH BaJIECHTHOCTH putep 1 N m . -
BAJICHTHOCTH U PaJINyCOB VI3MEHEHHUS aTOMHOTO | (]\). perieHus: pacuETHBIX TTOMCKOBBIH.
aTOMOB. paaunyca, ynuciia YMeTh onpenensTh BaICeHTHOCTb 3aja4d.
DHEPreTUYECKUX SIIEMCHTOB NpH 00pa3oBaniu XuM. | KpUTepuu OIEHKH [IepBruHBbIi1
YpPOBHEH, uucia CBA3H MO IOHOPHOAKICITOPHOMY | teopeTHyecKuX 3HAHWH. KOHTPOJIb
1 OOMEHHOMY MEXaHU3MY. ¥ MeTh
BAJICHTHBIX
COCTAaBJIATH rpa(bnqecmle CXEMBI
3JICKTPOHOB B CTPOEHHS! BHEIIHUX 3JIEKTPOHHBIX
nepuoJax M rpymmax CIIOEB aTOMOB, MTOKA3bIBAIOIIINE
TICXD BAJIEHTHBIE BO3MOXKHOCTH
HEKOTOPBIX aTOMOB XUM.
J3JIEMEHTOB B B036y)KZ[éHHOM 158
HGB036y)K,HéHHOM COCTOSIHUH
YMeThb XapakTepu3oBaTh
HU3MCHCHHUC paainyCOB aTOMOB XUM.
DJIEMCHTOB 110 I'pyIiaM U
nepuonam, 06LHCHHTL MIPUYUHBI
3TUX HSMCHCHHﬁ, UX BIIMSIHUC HA
BaJICHTHOCTH M O-B CBOMCTBa
aTOMOB.
Tema 2. Ctpoenue BeniecTna (7 4acoB)
OCHOBHBIE BU/IBI KoBanienTHas cBsi3b, €€ | 3HATH ONpPEIETICHUE XUM. Kpurepun ouenku CioBeCHBIH, §7,10
XUMHUYECKOU cBs3u MonHas Pa3HOBUJIHOCTH U CBSI3U, BUABI XHM. CBSI3H, TEOPETUYECKUX 3HAHUU. HaTJISITHBIN, ctp. 33




1 KOBAJICHTHAaA CBA3b

MEXaHU3M
00paszoBaHMs

10.

CocraBiieHue 3J1eKTPOHHBIX
(hopmys BEIIECTB C
KOBAJIEHTHOM CBSI3bIO

11.

Mertanyeckas CBS3b.
Bonoponnas cBA3e.

DIIeKTPOOTPULIATETILHO
CTb

Bonopoanas,
MeTaJUIM4YecKast

CBSI3b

MEXaHHU3MBI UX 00pa30BaHUSI.
YMeTh onpenensaTb BUJ XUM.
CBSI3U B IIPOCTHIX U CIIOKHBIX
BEILIECTBAX, COCTABIIAThH
CXEMBI 00pa30BaHUs BEUIECTB
C Pa3JIMYHBIMU BUJIAMH CBSI3U
YMeTh OOBSCHATh MEXaHU3M
o0pa3oBaHUs TOHOPHO-
AKLENTOPHOM, KOBAJICHTHOMN
CBSI3H, 0COOCHHOCTHU
BOJOPOJHOM CBSI3H.

JaCTUYHO-
IIOUCKOBBIN.

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

§7 c.33-
34

Kputepuun onenku
TEOPETUYECKUX 3HAHUU.

[TepBuuHBII
KOHTPOJIb
3HAHUU

§8,¢
37Ne3
TECTBI

12.

[IpocTtpancTBEHHOE
CTPOCHHME MOJIEKYJI

I'ubpunmzanus
ATOMHBIX OpOuTasei

3HaTh OCHOBHbIE
XapaKTePUCTHKU XUM. CBSI3U
(nnuHYy, SHEPTHUIO,
HaIpaBIIEHHOCTb,
HACBIIIAeMOCTbh).

YMeTb 10Ka3bIBaTh
3aBHCUMOCTH 3TUX
XapaKTepUCTHK OT
pa3Iu4HbIX (PaKTOPOB
(MpOYHOCTH — OT
MEePEKPBIBAHUS SIIEKTPOHHBIX
00J1aK0B, THOPUIN3AITUS
CBSI3U M JIp.; HACHIIAEMOCTb
— OT BaJICHTHBIX
BO3MO>KHOCTEH aToMa u JIp.)
3HaTh pa3auyHbIe POPMBI
MOJIEKYJI, OTIpeICTICHHE
BEIIIECTB MOCTOSHHOTO U
MEPEMEHHOTO COCTaBa,
pas3nuYHbIC BUJIBI
KPUCTAJUIMYECKUX PELIETOK.

Kpurepun ouenkun
TEOPETUYECKUX 3HAHUU.

§9,c.43
No5,

TCCTBI

13.

CrpoeHne KpUCTalIoB.
Kpucranmnmueckue pemerku.

BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO

3HaTh pa3ayHbIe POPMBI
MOJIEKYJ1, OIpEIeIIeHNE
BELIECTB IOCTOSIHHOTO U

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

§9,c. 48
Ne5




CTPOCHHUSL..
Kpucrannnueckue u
amMop(QHbIE BEUIECTBA.
Turbr
KPUCTATUTIECKIX
pemeToK (aToMHasl,
MOJICKYJISIpHAs, HOHHAS
Y MeTajuIhIecKas).
3aKOHOMEPHOCTh
CBOICTB BEIIECTB OT
TUTIOB

IIEPEMEHHOT0 COCTaBa,
pa3uYHbIC BU]IbI
KPUCTAIUIMYECKUX PEIIETOK.

KPHUCTaNINYECKOM
PELIETKH.
14. | I[IpuumHBl MHOTOOOPA3Us N3omepusi, romosiorus, Kputepuun onenku §11,c.51
BEILIECTB AJUIOTPOIIHSL. TEOPETHUYECKUX Ne4-5
3agauu: BeIYMCICHHUE 3HaHU.,yMeHUl peraThb
Macchl IPOIYKTa pacueTHbIE 3aJa4H.
peakuuu (KoJuuecTna
BEIECTBA, 00bEeMa)
€CJIN IS €r0
MOJIyYEHUs AaH
pacTBop C
ONpeAeIeHHON
MacCcOBOM JOJIEH.
15. | KonuTpoabHnasi padora Ne2 | Baxkneimue Kpurepuu onenkn
no temam «BaxHelimue XUMHUYECKHE 3aKOHBI, MUCHMEHHBIX
XUMHYecKHe NOHATHS U [13 u [ICXD Ha ocHOBe KOHTPOJIbHBIX padoT.
3aKoHbI», «CTpoeHune YUYEHUS O CTPOEHUU
BeLLEeCTBA» atomoB. CTpoeHHe
BELIECTBA.
Tema 3. Xumnueckue peakunu (7 4acoB)
16. | Knaccudukarus OBP. O6parumsie u Nwmets npencrasnenue o Kpurepun ouenkn §12,c 58
XUMHAYECKUX peaKIui HeoOpaTHUMBbIe XUM-0# (hopMe IBUKEHUS TEOPETUYECKUX 3HAHUH. Ne 1-3,
peakuu. JK30- U MaTepuHu. 5-7

OHAOTCPMHUYCCKUC

3HaTh CYIIHOCTh XUM-I




peakuuu. [Ipasuiio
IIPOTEKAaHUs PEAKLUI B
pacTBopax

pCaKknnu, 3aKOH COXpPAaHCHUA
MacCChI 1 SDHEPruu, €ro
3HA4YCHUC.

17. | Knaccudukamms 3HaTh NPU3HAKH Kpurepun onenku §12,c 58
XUMUYECKUX PEaKLUn KJaccu(pUKanu XuM-X TEOPETUYECKUX 3HAHUM. Ne 4,,
peaKkIuii. 8-10
YMetpb kinaccuuuupoBaTh
MpeIJI0KEHHBIE XHUM-€
peakuuy Wik caMuM
MIPUBOJIUTH IPUMEPHI HA
pa3HbIE TUITBI PEAKLINI
18. | CkopoCcTh XUMHUYECKUX CKOPOCTh XUMHYECKHX | YMeTh OOBACHATS MCXaHH3MBI Kpurepun ouenku §13,rect
peakuuii PEaKIHii. PCAKIIIT Ha HIPHMEPE OPT-X 1 TEOPETUYECKUX 3HAHUM. BI
AKTHBUPOBAHHBI =y OprTaEX BEIICUTE.
Ymern peuaTth 3a4a41 Ha
KOMIUIEKC. 3aKOH TEOBOt S heKT.
,I[GI‘/‘ICTB}HOH.[I/IX Macc. 3HATDb [IOHSITHE CKOPOCTH I
19. | CKOpOCTh XMMHYECKHIX Xumudeckas TOMOreHHOU H FeTepOreHHON Kpurepun onenkun §13,x0H
peakuuii. Kunernueckoe kuHeTuka. ['omorennas | PaxHH TEOPETHYECKHUX 3HAHMIA. CIIEKT
3HaTh (aKTopHI, BAMUSIONINE HA
YpaBHEHHE PEAKIUU. M TETEPOTEHHAS CPEMIA. | .\ onoery nearuun (mpuporia
DHeprus akTUBAIUH. PEeArupyIOIINX BEIIECTB,
KI/IHCTquCKOC KOHICHTpAaIus, miomaib
ypaBHeHHe peaKI_[I/II/I COIMPUKOCHOBCHMUA, TeMnepaTypa)
YMmeThb 00BACHATH IeHiCTBHE
Kaxxaoro Q)aKTopa, BIIMAIOIICTO Ha
CKOPOCTh PEaKLMH Ha IpuMepax.
20. | Karanus Karanus, kaTanuszarop, | 3HaTh MOHATHE CKOPOCTH ISt Kpurepun oueHku §14,c.70
WHTHOUTOP TOMOTCHHON 1 T€TCPOTCHHOU TEOPETUICCKUX 3HAHUU. Ne 4
PpeaxIuit.
3HaTh GaKTOPEI, BIMUSAIONINE Ha TCCThI
21. | XumMu4eckoe paBHOBeCHE U | XUMHUYECKOE CKOPOCTH peaKiuH (pHpoa Kputepun onenku §15,c.73
CIOCOOBI €r0 CMEIEHUS paBHOBecHe. [IpuHIMIT | pearupyromux Beiects, TEOPETHUUECKUX 3HAHUM. ,Ne3,3an
Jle larenbe KOHICHTPAIINS, TUIOLIA/b aun

CONPUKOCHOBEHHUS, TEMIIEpATypa)
YMerb 00bIACHITE AeHCTBUE
KaX10ro (pakTopa, BIHSIOIIETO Ha
CKOPOCTh peaKlM1 Ha IpuMepax.
3HaTh GaKTOPHI, BIUAIONINE Ha




CKOPOCTh peakiuu (KaTaiu3aTop)
3HaTh CYIIHOCTh U MEXaHH3M
KaTanu3a, IPUMCHCHHE
KaTaju3aTtopa U MHrHOuTopa Ha
MPaKTHKE.

22. | Ypok-000011eHue 1Mo TeMe Kputepun oneHku . PabGora B
«XUMHUYECKHE PEAKLIUN TEOPETHYECKUX 3HAHUM. napax.
Tema 4. PacTtBopnl (7 yacoB)
23. | JlucriepcHbIE CHCTEMBI HucnepcHsbie 3HaTh NOHATHE «aucnepcHas | Kputepun oueHku §16,c.78

cucreMbl. PacTBOpBL. cUCTEMA» TEOPETHUYECKUX 3HAHUM. Nel-3
['pyboaucriepcHbie YMeTh XapakTepu3oBaTh
cucreMbl. Kosmonansle | cBOWCTBA pa3InYHbIX BUJIOB
pacTBOPBL. A3PO30JIH. JUCIIEPCHBIX CUCTEM,

YKa3bIBaTh IPUUUHY

KOAryJsiliuy KOJUIOUIO0B U

3HAUYEHHE 3TOTO SIBJICHUSL.

24. | CiocoOBbl BBIpaKEHHS Momnspaas YMeTs pemaTh 3a1a4u Ha Kpurepun ouenku §17
KOHIIGHTPALlUH PaCTBOPOB KOHLICHTpalUs MIPUTOTOBJIEHUE PACTBOPA TEOPETHUYECKUX ,c. 81

25. | Pemenue 3amaq Ha ONPEACICHHON MOJISIPHOM 3HAHWM.,YMEHHI pelIaTh 3a1.1,2
IIPUTOTOBJIEHUE pacTBOpa KOHLEHTPaLUN pacueTHbIE 3aJa4H. §17
oTpeieIEHHOW MOJIIPHOU c. 81
KOHIIEHTPALUH 3a1.3,4.

26. | IlpakTuyeckas padora Nel YMeTh TOTOBUTH PAacTBOP Kpurepun oneHkun [IpakTnueckas [Toaroro
IIpurorosiieHue pacTreopa ONPENIETIEHHON MOJIIPHOMN MIPAKTHYECKUX YMEHUH. pabora. PaGora | BuUTh
¢ 3aJaHHOU MOJIAPHOM KOHLEHTpALUU. Y METh B mapax OTYeT
KOHIIeHTpauuei 10JIb30BaThCA

1a00paTOPHBIM
000pyTOBaHUEM.

27. | DNeKTpoInTHYECKas DNEeKTPOIUTHYECKAS YMeTb 00BSICHATH,[TOYEMY Kpurepun oueHku §19¢
nuccounanua. BonopoaHsiii | Aucconuanms. pacTBOPHI BEIIECTB C MOHHOW | TEOPETUYECKUX 3HAHUIM. 88,Ne 2-
IIOKAa3aTelb. CunbHble U ciiabble 1 KOBAJICHTHOM MOJISIPHOU 7

JJIEKTPOJIHUTHI. CBSI3bsI IPOBOJAT
Bonopoansrit AJIEKTPUYECKHUM TOK.

nokazatenb (pH).

Ymets onpenenats Ph cpest
C TMOMOIIIBIO BOJOPOIHOTO




IIOKa3aTciAa

28. | Peaknuu moHHOrOo oOMeHa Peakniuu mMoHHOIO YMeTb 00BSICHATH ¢ Io3uluid | Kpurepuun oneHku §20,c.
oOMeHa T3/l cymHOCTh XUMHUYECKUX | TEOPETHUUECKUX 3HAHUI. 92 Ne2-5
peaxkuuii, NpoTeKarIIMNX B
BOJIHOM CpeJie.

29. | I'maponu3 opraHUYECKUx 1 I'maponuz 3HaTh CYIIHOCTh ruaposn3a. | Kpurepuu oueHku §21,c.97
HEOPTraHUYECKUX HEOPTraHUYECKUX YMeTh COCTaBIIATh TEOPETUYECKUX 3HAHUU. No6-7
COCTMHCHU I (coneit) n yYpaBHEHUS PEAKIIHMA

OpraHUYECKUX TUIPOJIN3a.
(crmokHBIX A(UPOB,
YTJIEBOJIOB, OEITKOB)
Tema «JueKTpOXMMHYECKHE PeaKIum» (S 4acoB)

30. | Xumuueckre UCTOUHUKH ["anpBaHMYeCKU YMmeTh 00bsicHUTD NpuHIMN | KpuTepun oleHku §22,c
TOKa AJIIEMEHT. DJEKTPOIbI. paboTHI TATLBAHUYECKOTO TEOPETUYECKUX 3HAHUU. 102.Ne5-

Anon.Karog. Akkymyn | anmeMeHTa. 6
ATOP.TOIJIMBHBIN

3JIEMEHT. DJIEKTPOXUMHU

a.

31. | Pan cranmapTHBIX Psan cranpapTHbIX 3HaTh, KaK YCTPOEH Kpurepun oueHku §23,c.10

ANEKTPOAHBIX MOTEHIIUAJIOB | IEKTPOAHBIX CTaHJIapTHBIN BOJIOPOJHBII TEOPETUYECKUX 3HAHUU. 7.Ne8-9
MOTEHLINAJIOB. INEKTPOA. YMETh
CraHjapTHbIE YCIIOBUS. | ITOJI30BATHCA PSIIOM
CranpapTHbII CTaHJIapTHBIX BOJOPOIHBIX
BOJIOPOJHBIN AJIEKTPOJI. | MOTEHIIUAJIOB.
32. | Koppo3us MeTaijioB u ee Koppo3susi. 3HaTh OTIIMYMS XUuMU4uecKko | Kpurepun oneHku §24,
NpEeLyIpEXRICHUE Xumuaeckas KOpPpO3HUH OT TEOPETUYECKUX 3HAHUM. c.112,Ne
KOppo3us, INEKTPOXUMHUYECKON.3HATD 4-5
AIIEKTPOXUMUYECKAs CIOCOOBI 3aIUThI
Koppo3us. CriocoOsl MET.M3/ENNN OT KOPPO3UH.
3alUTHL.
33. | DnekTponus DneKTpoan3 3HaTh, KaKHe MPOLIECCHI Kpurepun oueHku §25, c.
MIPOUCXOAT Ha KaTOAE U TEOPETUYECKUX 3HAHUM. 118
aHOJIE TIPU AIEKTPOJIN3E Ned 6.
pacmiIaBoB U pacTBOPOB IToaroro
COJIEH. BUTHCS K




YMeTb COCTaBIATh KOHTD.p
CyMMapHbI€ ypaBHEHUS abore
peaKUHUii JIEKTPOJIN3A.
34. | UToroBasi KOHTpPOJIbHAsI Kpurepuu onenku Ntoroserit
padora Ne3 3a | moayroame MMHUCbMEHHBIX KOHTPOJIb
1o pasjeiry KOHTPOJIbHBIX paboT. 3HAHUU 1O TEMe,
«TeopeTnyeckue 0CHOBBI WHIUBUTyaJIbHA
XUMHU W g paboTa
Tema 6. Metasabl. (12 yacoB)
35. | Obmas xapakTepucTuKa Mertamnsl. [lonoxxenue | YMeTh naBaTh Kpurepuu ouenku NunuBunyansHa | §26,c.
METAJLJIOB MetauioB B [IC XapaKTEPUCTUKY TEOPETUYECKUX 3HAHUU. s, pponTanbHas, | 123 Ne
ONEKTPOXUMHUYECKUH | XUMHUYECKUX 3JIEMEHTOB — pabora, padota | 6-
PSA HalpsDKEHUN MeTaios (s-, p-,d- C Y4EeOHUKOM, 7,TecThl
METAaJIJIOB. 3JIEMEHTOB) I10 TOJI0KEHUIO B CrnoBecHbIH,
MePHON-YECKOI cucTeMe 1 HaTJISTHBIN,
CTPOEHHIO aTOMOB. YaCTUYHO-
3HaTh CTPOEHUE, CBOMCTBA, MOMCKOBBIH.
CHOCOObI TOTyYEHUS U
NIPUMEHEHHUE MPOCTHIX [IepBruuHBbIi1
BELIECTB METAJUIOB. KOHTPOJIb
VYMeTh T0Ka3bIBaTh 3HaHUU
XUMHUYECKHE CBOMCTBA
METaJJIOB, 3alMChIBATh
ypaBHEHUS pPeaKInii B
MOJIEKYJISIPHOM U
OKHUCJINTEIBHO-
BOCCTAaHOBUTEIHHOM BUJIE.
36. | O030p METAIITMYECKUX Mertamibl A-Tpymnm YMeTb XapakTepru3oBaTh Kpurepuu oneHku §27,c.
3J€MEHTOB A-Tpymi XMMHYECKHE CBOMCTBA TEOPETUYECKUX 3HAHUU. 131 Ne4-
metauioB |A-1IA rpynm n 5,9
AIIOMUHHUS, COCTaBJISTh
COOTBETCTBYIOIIUE
ypaBHEHUS PEeaKITNii
37. | O6mwuii 0630p YMeTh XxapakTepu30BaTh Kpurepun onenku §28,c.13
METAJINYECKUX DJIEMEHTOB XUMHYECKHE CBOMCTBA TEOPETUYECKUX 3HAHUN. 4




B-rpynn MetaiioB b- rpynm , Ne3-
COCTaBJISITh 4,TecTsl
COOTBETCTBYIOIIIHE
ypaBHEHUS peaKIuii
38. | Menp YMeTb COCTaBIATh Kpurepuu ouenku §29,c.
YpaBHEHUS pEaKIui, TEOPETUYECKUX 3HAHUU. 137Ne4
XapaKTEPU3YIOLINX CBOMCTBA
MeIn
39. | [unk YMeTb COCTaBIATh Kpurepuu ouenku §30, c.
YpaBHEHUS pEaKIui, TEOPETUYECKUX 3HAHUU. 140,Ne4
XapaKkTEPU3YIOIHUX CBOMCTBA
IUHKA
40. | Tutan u Xpom YMeTh COCTaBIIATh Kpurepun onenku §31,¢c
YpaBHEHUS PEaKlIHid, TEOPETUUECKUX 3HAHUU. 145,Ne2,
XapaKTepU3YIOIIUX CBOMCTBA 3
TUTaHa U XpoMa
41. | Keneszo, HUKENb, IJIATHHA YMeTh COCTaBIIATh Kpurepun onenku §32,c.14
YpaBHEHUS PEaKlIMii, TEOPETUYECKUX 3HAHUU. 9No3-
XapaKTEePHU3YIOIINX CBOMCTBA 4,TeCThl
xKenesa
42. | CrutaBbl METaJUIOB Cnnasel.JIerupyrome | YMmeTs npeackasarhb Kputepun oueHku §33,c.15
nobaBku. YepHbie CBOMCTBA CILJIaBa, 3HAsl €T0 TEOPETHUYECKUX 3HAHUM. 4No5-6
MeTaiubl.. L [BeTHBIE COCTaB
METaJlIbl.
Uyryn.Crasb.
43. | OKCHIBI U THIPOKCH/IBI Oxcuapl.I uapokcuapl. | 3HATh BaKHEUIINE CTEIIEHU Kputepun onenku §34,c.16
METAJIOB OKHCIICHHS MEJIH, KeJe3a, TEOPETUYECKUX 3HAHUU. 0Ne5,83
XpoMa B UX COETUHEHUSIX 5)
(okcumax, THAPOKCHUIAX, poYnTa
KHCJIOTaX Th
44. | llpakTuyeckasi padora Ne2 YMeTh pacnio3HaBaTh Kpurepuu onenku [IpakTnueckas
Pemenne KAaTHOHBI COJIEH C MOMOIIBI0 | MPAKTUYECKUX YMEHUH. pabora. Pabota
JKCNepUMEHTATbHBIX KaueCTBEHHBIX PEAKLIUM. B mapax
3aga4 no reme «Meranib»
45. | Pemmenue 3amau YMeTsb pemath 3aa4 Ha Kpurepun ouenku IToaroro




pacyeTsl 0 XUMAYECKUM TEOPETUYECKUX 3HAHUU. BUTHCS K
YpaBHEHUSIM, CBSI3aHHBIE C KOHTD.
MAacCOBOM J0JIEH BBIXOJ1a pabote
MPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOKHOTO
[IoBTOPUTH, YTIYOHUTE ¥ 000OUIHTE
Marepual 1o TeMam «MeTab»
IloAroToBUTECS K KOHTPOIbHOU
pabote
46. | KonrpoJabHasi pagora Ned B1siBUTE ypOBEHB MOTYYCHHBIX Kpurepuu onenku Wroroserit
o Teme «MeTaLIbDy 3HAHHIT yYaIUXCS 10 NPOHACHHON | [yprop vraproe s KOHTPOJIb 3HAHUH
TEME II0 TEMC,
KOHTPOJIbHBIX padoT.
HHAWBHUAYyaJIbHas
pabota
Tema 7. «Hemerasib (10 yacoB)
47. | O630p HEMETAIIOB Hemeramnsl u ux YMeTh 1aBaTh XapaKTePUCTHKY Kpurepun ouenku gHﬂHBﬂﬂyaﬂBHaﬂé §36,c.16
> XHUM. 3JIEMEHTOB HEMETAJIJIOB 10 > PpOHTaJIbHAA, paboTa,
U3UYECKHUE CBOMCTRA. TEOPETUYECKUX 3HAHUU. S5Ne2
(b MTOJIOKCHUIO B TICPUOTHUCSCKON p paora ¢ yueGHHKOM,
CTpoeHue aToMOB CIOBECHHIHA,
CUCTEME U CTPOEHHUIO aTOMOB =
HEMCTAJJIOB. HarJIsAIHbIN,
YaCTUYHO-TIOMCKOBEIM.
IlepBuunbLi
KOHTPOJIb 3HAaHUM
48. | CpoiicTBa U MPUMEHEHHE 3HaTh CBOICTBA U Kpurepun oueHku gHHHBHHyaﬂbHaﬂé §37,c.17
o o o pOHTaNbHasA, paboTa, o
BAKHEHMIIIMX HEMETAJIJIOB MPUMEHEHNE BaKHEUIIINX TEOPETUYECKUX 3HAHUU. paGoTa ¢ yHeGHHKOM, 2Ne4 Tec
HEMCTAJIJIOB CHOBECHBIH, ThI
HaTJISTHBIH,
YaCTUYHO-TIOMCKOBBIMH.
IlepBuunbIi
KOHTPOJIb 3HAHWUH
49. | CpoiicTBa 1 TPUMEHEHHE 3HaTh CBOMCTBA U Kpurepun ouenkn I/IHH“B”ﬂyaﬂbHaﬂé §37,c.17
o o o OHTaJIbHas, paboTa,
BaXHENIIMX HEMETAIIJIOB MIPUMEHEHNUE BAXKHEUIIINX TEOPETUYECKUX 3HAHUU. ¢p P 2Ne6

HEMCTAJIIIOB

paboTa c y4eOHUKOM,
CII0BECHBIH,
Har IS THBIH,
YaCTUYHO-ITOMCKOBEIH.

IlepBuunbIit
KOHTPOJIb 3HAHUHI




50. | O6mas xapakTepucTuKa 3HaTh KIacCU(pUKAITUIO Kputepun oueHku Vunusunyansras, §38,c.17
OKCHJIOB HEMETAJIJIOB U OKCHJIOB, UX C(\)JCTElB, TEOPETUYECKUX 3HAHUU. g’fgzzﬁﬂilﬂ;je 6131?:1?;; 9Ne6
KHUCJIOPOJ0COACPKALINX CTPOEHUE, CBOWCTBA, CroBecHBif,

KHUCJIOT IIPUMEHEHUE. HarJBHbIH, 3
YMeTh coCTaBIIsATh (HOPMYIIBI HACTIAHOTIONCIOBBIH.
OKCHJIOB XHM. 3JIEMEHTOB — Tlepeiamsiii
Hemetaiios [—IV nepruonos KOHTPOJTH 3HAHM
MIEPUOIUYECKON CUCTEMBI,

ONPEJIEATh B HUX THUI CBSI3H,
THUI KPUCTAJUTMYECKOU
PELIETKY, IPEACKA3aTh
UCXOJs U3 3TOTrO (hU3HUYECKUe
Y XMMHYECKHUE CBOMCTBA
OKCH/JIOB.

YMeTh 3anuchIBaTh
YpaBHEHUS PEaKLIHid,
JIOKA3bIBAOLIME XUM.
CBOMCTBA OKCUJIOB
HEMETAJIOB B
MOJIEKYJIIPHOM, HOHHOM U
OKHCIIUTENBHO-
BOCCTaHOBUTEJILHOM BUJIE.
3HaTh 00 U3MEHEHUU
CBOWCTB OKCHJIOB
HEMETAJIOB MO MEPUOIAM U
rpynmnam, yMeTb OOBbSCHATH
MIPUYUHBI STUX U3MEHEHUM

51. | OkucauTenbHbIE CBOMCTBA Knaccudmkauna YMeETh COCTaBIIATh Kpurepun ouenku Wnmsnayanshas, §39,c.18

a30THOU U cepHo[;] KUCNOT HeopraHnyecKkunx YpaBHCHUA peaKquI, TECOPECTUICCKUX 3HAHUH. g)fg(izwilﬁég;ﬁ?g;’, 3Ne4
coeaAnHEHN "n. XapaKTCPUIYIOIUX CIOBECHBIIH,
XUMUYECKMe CBOMcTBa | OKMCIUTEIbHBIE CBOMCTBA HarJIsHbIH, 3
OCHOBHBIX KNaCCOB a30THOI‘/’I " CepHOﬁ KHCJIOT YaCTUYHO-TIOMCKOBBIH.
XUMUNYeCKUX IIepBuuHbIi
coeMHEHMIA. KOHTPOJIb 3HAHUH
52. | CepHast KMCIIOTa M a30THas 3HaTh obnacTh npuMeHeHus | Kputepun oueHku Vunusunyanshas, Jomnonx

¢$poHxTabHas, paboTa,




paboTa C y4eOHHUKOM,

KHCIIOTHI. VIX npuMeHeHue. KHUCJIOT TEOPETHUYECKUX 3HAHUMH. uTeIbHA
CI10BeCHBIH,
Har IS THBIH, A
YaCTUYHO-TIOUCKOBEI. | JINTCPAT
ypa
IlepBuuHbIi
KOHTPOJIb 3HAHUM
53. | Bogopoansie coequHeHUs OKHCIUTENBHO — Ymetb coctaBnath popmynsl | Kpurepun onenku gHHHBHﬂyaHBHaﬂé §40,c.18
) POHTaJIbHasA, padoTa,
HEMETAIIJIOB BOCCTAHOBHTE/IbHbIE JIETY4HX BOXOPOAHBIX TEOPETUUECKUX 3HAHUH. paboTa ¢ yHCGHHKOM, 6Ne3,3an
CBOICTBa HEMETAJIOB ( | COEIMHEHUN HEMETAJUIOB Ha C0BeCHBII, a4y
Ha MpUMepe BOJOPOJIa, | OCHOBE CTPOCHHS X aTOMOB HarJBIHbIH,
YaCTUYHO-TIOMCKOBBIH.
KHCJIOpO/1a, CEPBI) U 3JIEKTPOOTPULIATEIBHOCTH,
ONPENEIATE THIL CBA3H, BHIL Tlepsiramsii
KpUCTAJINYECKON PEIIETKH, KOHTPOJTb 3HAHMi
OMKCHIBATh GUBUYECKUE U
XUMHUYECKHE CBOMCTBA,
3aMMChIBaTh YPAaBHEHHS XUM.
peaKuuid.
54. | I'eneruueckast cBsI3b YMeTh J0Ka3bIBaTh Kpurepun ouenku Wunusnayanbuas, §41,c.18
HEOPTaHWYECKUX U B3aMMOCBS3b TEOPETUYECKUX 3HAHUI dporTazbiias, padeta, | g g
p p : pabota c ydeOHUKOM, >
OpPraHUYECKUX BEILECTB HEOPraHUYEeCKHUX U CroBecHbi, TECTBHI,
OpPraHMYECKUX COCAMHCHUH, HarAAHbIH, naparpa
YaCTUYHO-TIOMCKOBBIM.
COCTABJIATh YPABHEHUS ¢ 42
XUMUYECKUX PEaKIUi Tlepsmamsiii
KOHTPOJIb 3HAaHUM
55. | [IpakTuueckas padora Ne3. YMeTh pacnio3HaBaTh Kpurepuu onenku [IpakTnueckas oT4er
Pemenne BEIIECTBA C TOMOLUIbIO MPAKTUYECKUX YMEHUH. pabora. PaboTa
IKCIEPUMEHTATbHBIX KaueCTBEHHBIX PEaKIUi Ha B Mapax
3ajadv 1o reme AQHUOHBI
«HemeTauiabny
56. | KonTpoabHas pa6ora Ne 5 Kpureprnn onenkn Hrorosbrit
no teme «Hemeramib MUCHhMEHHBIX KOHTPOIIb SHAHIH
10 TEMC,
KOHTPOJIbHBIX paboT
UHAWBUAYyaJibHasd
pabota
Tema 8 Xummus u xu3Hb (S 4acoB)
57. | XuMus B IPOMBILIUIEHHOCTH. | XUMHUYecKast YMmerb 00bsiICHUTH HayuHble | Kputepuu oreHku Vunusunyanshas, §43,c.19

(dhpoHTanpHas, paboTa,




IIpuHOUIIBI IPOMBIIUIEHHOTO | IPOMBINUIEHHOCTE. XY | IPUHLHUIBI IIPOU3BOJACTBA HA | TEOPETUYECKUX 3HAHUM. IéaGOTa ¢ yaeOunxoM, | §No,7
JIOBCCHBIN,
IIPOU3BOJICTBA MUHECKas TEXHONIOTHA. | PUMEPE IPOU3BOCTBA ———
CCPHOU KUCJIOTEI. YaCTUYHO-TIOMCKOBBIH.
IlepBuuHbIi
KOHTPOJIb 3HAHUM
58. | XUMHUKO-TEXHOJIOTHYECKUE UYepnas 3HaTh, KAKUE MPUHIUIIBI Kpurepun ouenku HHHHBHHYaHBHaﬂé §44,c.20
) OHTaJIbHasA, padoTa,
IIPUHLIMIIBI IPOMBIIUIEHHOTO | METaJUlyprus./JJoMeHHa | XUMHUYECKOIrO IPOU3BOJCTBA | TEOPETUYECKUX 3HAHUU. g’% ota cyu egHHKOM 3Ne8
MIOJTyYEHUS 1 1e4b. ArioMepanus HCIIONB3YIOTCA IIPU COBECHBIIA,
MeTaioB.IIpoussoncTso IIOJIyYE€HUU YyT'yHa. HarIAAHbIH,
YaCTUYHO-TIOMCKOBBIH.
Yyr'yHa. YmMmers coctaBuate Y XP,
IIPOTEKAIOIIUX NTPU Tlepaambiii
HOJTy4CHNN YyT'yHa. KOHTPOJIb 3HAHMI
59. | [IpomsBoacTBO cTamn Kucnoponusii YmMmers coctaBuate Y XP, Kpurepun ouenkun HHHHBHHYaﬂBHaHé §45,¢.20
o OHTaJIbHas, pabora,
KOHBEpPTEP. IIPOTEKAIOIIUX NTPU TEOPETUYECKUX 3HAHUU. g)% ota cyu egHHK o | SNed
be3zorxoanoe MOJyYECHUU CTaJIu. CroBecHBIif,
IIPOM3BOJICTBO. HarJBIHBIH,
YaCTUYHO-TIOMCKOBBIH.
IlepBuunbIi
KOHTPOJIb 3HAHUUI
60. | Xumus B ObITY 3Hatb npaBuia 6ezonacHoit | Kputepun ouenku gHHHB"ﬂYaHLHaﬂé §46,c.21
o pOHTaNbHasi, padoTa,
paboThI €O CpeJICTBAMH TEOPETUYECKUX 3HAHUM. paboTa ¢ yHEGHHKOM, 3recTsl
OBITOBON XMMHUH CroBecHBif,
HaTrJIS THBIH,
YaCTUYHO-TIOUCKOBBIH.
IlepBuunbLi
KOHTPOJIb 3HAHUUI
61. | Xumuueckas DKOJIOTUYECKUI YMmeTh 00bsICHATH puunHbl | Kputepun ouenku HHHHBMYaHLHaﬂé §47,c.21
o OHTaJIbHas, paboTa,
IIPOMBIIIJIEHHOCTD U MOHUTOPHUHT.IIpenenbH | XUMHUYECKOro 3arpsA3HEHUs TEOPETUYECKUX 3HAHUM. op P TNe4

OKpYXarolias cpenia

0 JIOIYCTUMBbIE
KOHIICHTpPAIUH

BO3/IyXa, BOJIOEMOB U TIOYB

pabora ¢ yueOHHKOM,
CIIOBECHBIH,
Har IS THBIH,
YaCTUYHO-TIOMCKOBBIMN.

IIepBuuHbIi
KOHTPOJIb 3HAHUH

Tema 9 «IIpakTkyM. Q0001LIEHH €)




62.

ITP/P Ned Pemienue
IKCHEPUMEHTATbHBIX
3a/1a4 M0 HEOPraHN4eCcKol
XMMHUH

Llenouku
MPEBpAILCHUIA.
I'eneTnueckas CBA3b
MEX]y KJlaccaMu
COCIUHCHMI.

63.

IIP/P Ne 5 Pemenue
IKCIEePUMEHTATbHBIX
3aJa4 10 OPraHuYecKoi
XMMHH

64.

IIP/P Ne6 Peuienue
NPAKTHYECKHUX PACUYETHBIX
3agay

65.

ITP/P Ne7 Ilosny4denue
codupanme u
pacno3HaBaHue ra3oB

YMerTs pemars

OKCIICPUMCHTAJIBHBIC 3aJa4u:

a) Ha OIpe/IeNICHHE ¢
MTOMOIIIBIO XapaKTEPHBIX
peakuuii 2-3 npeaioKeHHbIX
HEOPraHUYECKUX WU
OpPTraHUYECKUX BEIIECTB;

0) MPOBECTHU PEAKIUH, TIO]I-
TBEPIKAAOIIHE
KaueCTBEHHBIN COCTaB
HEOPTaHUYECKUX WIIH
OpPraHUYECKUX BEIIECTB;

B) UCHBITAaTh PacTBOPHI 3X
coJieil HHIUKATOpOM U
00BSACHUTH HAOIIOAaEMbIE
SIBJICHUS;

T') HOJTYYHUTh aM(OTEPHBINA
TUAPOKCHUJ U TPOBECTHU
peaKIyu, TOATBEPKIAI0IINE
€ro XMMHUYECKHE CBOICTBA;
1) TIOJYYUTD 3aJaHHOE
OpPraHUYeCcKOe BEIIECTBO;
€) OCYIIECTBUTH
MPAKTUYECKHE MPEBPAILICHHS
HEOPTaHUYECKUX WIIH
OpPraHUYECKUX BELIECTB MO
cxeme, MpozeaTh
COOTBETCTBYIOIIUE XU-
MHUYECKHE PEaKIIH.

YMeTb fenath BIBOJIHI,
noAOUpaTh peakTUBHI U
00opyI0BaHuUE, TPABUIBLHO
MIPOBOJIUTH OTIBITHI,
co0utro1ast mpaBmIIa 1o
TeXHHUKE 0€30MaCHOCTH

Kpurepun oneHkun
HKCIEPUMEHTAIbHBIX
YMEHUU, KpUTEPUH OLICHKU
YMEHHI peliaTh
JKCIIEPUMEHTAJIbHBIE
3aa4u

IIpaxkTrueckas
pabora. Pabora
B IIapax

66.

[ToaroroBka Kk KOHTPOJIBHOU




pabote

67. | UToroBasi KOHTpPOJIbLHAS Kpurepuu onenku Ntoroserit
paGora Ne6 IIMCbMEHHBIX KOHTPOJIb
KOHTPOJIbHBIX paboT 3HaHUU 1O TeMe,
WHIUBUTyaJIbHA
s paboTa
68. | AHaIM3 KOHTPOJIBHOM

pabotel. O606IICHNE
IIPOMICHHOI0 MaTepuania

Hroro: 68 yacoB, KOHTPOJIBHBIX PabOT-6, MPAKTUIECKUX padOT-7.




