4.9. U3ydyeHue cOCTOSIHUSI 00pa30BATENbHBIX HOCTHKEHHH ydaluxcsi
11 kmxacca mo XuMuu

4.9.1. Beenenue

Ba)xHpIM KOMIIOHEHTOM OpraHM3ally U MPOBEIEHUS HKCIEPUMEHTA MO0 MOAEPHU3ALINN
CTPYKTYpbl W COJEpKaHus oO0mero oOpa3oBaHUs, SBISACTCS MOHMTOPHUHI Ka4vecTBa
npopujibLHOro o00y4YyeHHsl MNpeAMETYy, COOTBETCTBUS €ro pe3yJbTaTOB HOBBIM LEJSIM
XUMHUYECKOro 00pa3oBaHUs Ha cTapiieid, MpOPUIbHON CTYIIEHH IKOJIBI.

[lepexon x mpoduabHOMY OOYYEHHIO MpPENAINoJiaraeT CJEAYIOIIUe OCHOBHbBIC IeJu
MOHHMTOPHUHIA N0 XUMMU:

- OnpeJieieHne KayecTBa 00pa30BaTeIbHON MOATOTOBKY yUaIIUXCs 0 XUMUH,

- U3Y4EHHUE COCTOSHHS MPOPUIBHOTO 00yUYEeHUS XUMHH.
3amauamu MonuTopurra mo xumun B 2002-2003 yueGHOM roy sSBISIIOCH:

1) BbISIBICHHE B NPAKTUKE MAacCOBOIO OOYYCHHS PEaJbHO JOCTHUTaeMOI0 YPOBHS

TpeOOBaHWII K KayecTBY o00IIe00pa30BaTeIbHON TMOJATOTOBKH BBITYCKHHUKOB IO
XUMUH,
2) TpOBEepKa COOTBETCTBHS JOCTHIAeMBIX pe3yJbTaTOB OOYYCHHUS pe3yJbTaTaM,
OTpeeNIIeMbIM BapHATUBHBIMU IPOrpaMMaMK MO XMMHUHU JJIS cpenHeil (IoTHOi)
HIKOJIBL.
4.9.2. Onucanne KOHTHHT€HTA YYAIIMXCsl, YYACTBOBABIIUX B MOHUTOPHUHIE
B MonuTOopuHre 061eo0pa3oBaTeapHOM MOATOTOBKH 10 XUMUW NPHUHSUTA ydacTtue 3475
BBIITYCKHHKOB 00pa30BaTeIbHBIX YupexaeHuii u3 40 peruoHOB CTpaHbl, MPUHUMABIINX YYaCTHE
B sKkcniepuMenTte. Cpenu ydamuxcst 0110 62% neymek u 38% ronoreit. Hanbomnbinee uncio
yUaIIUXCsl, BBIOTHABIINX PabOTy MO XMMHH, 00y4aluch B Kilaccax 00meo0pa3oBaTeIbHOTO,
XUMHUKO-OMOJIOTHYECKOTO W (Pu3MKo-MaremaTudeckoro mnpoduieit. Kpome Toro, pabory
BHITIOJHSUIM ~ y4Yamldecss W3  KJIACCOB ~ TYMaHUTapHOTO,  COIIMO-DKOHOMHYECKOTO |
TEXHOJIOTHYECKOTO TPOdHIICH.
4.9.3. XapakTepucTHKa MHCTPYMEHTapusi
[Tonyuennto 0OBEKTUBHOM M JIOCTOBEPHOU MH(POPMAIIMKM O KadecTBE 00pa30BaTEIbHBIX
JOCTHMKEHUH BBIMMYCKHUKOB TI0 XHWMHU CIIOCOOCTBOBAIM €IWHBIC YCIOBHS TPOBEICHUS
MOHHMTOPUHIAa B pa3IUYHbIX OOLICO0PA30BATENbHBIX YUPEKACHHUSX, YYACTBYIOIIUX B
IKCIIEPUMEHTE.
EnunctBO »THX YycnoBuii 00ecrednBalioch HCIHOJIB30BaHUEM Clelyroliero Habopa
JIOKYMEHTOB:

- BapMaHTHl TPOBEPOYHBIX pPadOT, pa3pabOTaHHBIX B COOTBETCTBUU C O00S3aTECIbHBIM
MUHUMYMOM COJIep>KaHUs 00IIEro cpeHero oopa3oBaHus M0 XUMUH, a TAKKE HEISIMH U
3aJjJayaMi MOHUTOPHHTA HAa COOTBETCTBYIOLIEM €T0 JTaIle;

- WHCTPYKIHUS JUIS JIUIA, TPOBOISINIET0 padoTy;

- WHCTPYKLHMS JUIS yUAIUXCs 110 BBIIOJIHEHUIO PaboTh;

- WHCTPYKIHSA IO MPOBEPKE U OIICHKE BBIMIOJIHCHUS 3a/JaHUM;

- WHCTPYKLHUSA MO OLEHUBAHUIO PabOTHI.

B nposepouHoii pabote, mpeuiaraeMoii BelmyckHUKaM 11 kiacca, BbIZIeNEHBl TPU YacTH
—1, 2 u 3, KOTOpBIE PA3TUIAIOTCS 1O COACPIKAHUIO, CTEMEHU CIIOKHOCTU M YHUCITy BKITFOYAEMBIX
B HUX 3aJJaHU.

Omnpenenenne conepKaHWs TPOBEPOUYHBIX 3aJlaHui, BXOIANIMX B padoTy,
OCYIIECTBIISJIOCH HA OCHOBE CIICAYIOIINUX MPUHITUTIOB!

- 3aJaHUA JOJDKHBI TIPEIyCMaTpPUBaTh MPOBEPKY YCBOSHHS JUIIb TEX JJIEMEHTOB
COJIep’KaHus, KOTOphIE BXOJAT B COCTaB TpeOOBaHWI K YPOBHIO MOJITOTOBKHU
BBIITYCKHUKOB CpejiHeit (moHoi) o0ieo0pazoBarebHOM mKoiabl (ypoBeHb A U B);
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- XapakTep y4eOHON NeATeNbHOCTH IPH BBITOJHEHUM KaXKJIOTO 3aJaHUs TAKKE JIOJIKEH
COOTHOCHUTBCS C TPEOOBAHHUSMU K YPOBHIO IOATOTOBKH BBIITYCKHUKOB CpeHel (ITOIHOI)
IIKOJIBI.

B coorBercTBHM ¢ TpeOOBaHMSMHU K YPOBHIO MOJATOTOBKH BBIIYCKHUKOB CpEIHEH
(mOJHOM) MIKOJBI TIpe/uIaracMble 3aJlaHUsl TPOBEPSUTH OBJIAJICHUE BBITYCKHUKAMHU YMEHHSIMU
(BHIaMu 1eITeIbHOCTH):

1 — Ha3bIBaTh U ONPEAEATh BEIECTBA, UX CBOMCTBA, MPU3HAKU KJIACCHU(UKALIUN BEIIECTB,

THUIBI PEAKLIHN U JIp.

2 — cOCTaBJIATh (OPMYJbI BELIECTB, CXEMbl CTPOECHHUS ATOMOB, YPABHEHUS XUMHUYECKUX

pEeaKLHnii.

3 — XapaKTepu30BaTh XUMHYECKHIE HIIEMEHTHI, CBOMCTBA M MPHUMEHEHHE BEIIECTB.

4 — OOBSICHATH 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB BEILIECTB, CYIIHOCTH XUMHUECKUX

pEeaKUHnii.

5 — MPOBOJIUTH BHIYMCIICHUS IO XUMUYECKUM (OPMYJIaM U YPAaBHEHUSM.

B paGoTe ucnonb30BainCh 3aaHUS:

- ¢ BBIOOPOM OTBeTa — (YPOBEHB CIOXKHOCTH — 0a30BBIii);

- C KpaTKuM OTBETOM — (YPOBEHB CIIOKHOCTH — ITOBBIIICHHBII);

- C pa3BepHYTHIM OTBETOM — (YPOBEHB CIIOKHOCTH BBICOKHIA).

Bce 3aganust ¢ BbIOOpOM OTBeTa ObUIM BKJIIOYEHBI B 4acTh 1 MPOBEPOUHON pabOTHI.
VYcnemHoe BBINOIHEHUE 3alaHUM 3TOM 4acTu MO3BOJISAET OLIEHUTHh MOJTOTOBKY BBIITYCKHHUKOB
0 XMMHUHM Ha 0a30BOM YyPOBHE B COOTBETCTBUHU C 00S3aTEIbHBIM MHUHMMYMOM  COJEpIKaHMS
obimero cpeanero (mosHoro) oopasosanus (YpoBeHb A).

3agaHusi ¢ BBIOOPOM OTBeTa IPOBEPSAIOT YCBOCHHE 3HAUYUTEIBHOI'O KOJUYECTBA
3JIEMEHTOB coJepKaHMs. B MX yucie: 3IeMEeHT U MPOCTOe BELIECTBO; 3JIEKTPOHHOE CTPOEHUE
aTOMOB 3JIEMEHTOB; W30TOIbI;, NEPUOANUECKUN 3aKOH M MEPUOJNYECKAsi CUCTEMA XUMHUYECKUX
snemenToB J[.. MenzeneeBa; BUIbl XMMUYECKOH CBSI3H; MOHATHE 00 3JIEKTPOOTPHULIATEILHOCTH
XUMHYECKHX JJIEMEHTOB, 3apsibl MOHOB M CTENCHHM OKHCIICHUS XHMHUYECKHX DJIEMEHTOB B
COCJMHEHUSX; THUIMbl KPUCTAJUIMYECKUX pEIIeTOK; MHOrooOpa3sue HEOpPraHMYecKuxX |
OpraHMYECKHUX  BEUIECTB;  AJJIOTPONHUA;  KIacCHU(PUKAIMs  HEOPraHWYECKUX  BEIIECTB;
XapaKTepHble XUMHUYECKHE CBOMCTBA OKCHAOB, KHCJIOT, OCHOBAaHMM, coJiel; OCHOBHBIE
MOJIO)KEHUSI TEOPUM XHMHUYECKOTO CTpOeHMsI opraHmdeckux BemecTB A.M. bytieposa,
U30MEpHs U TOMOJIOTHSI OPTaHUYECKUX COEAMHEHHH; OpraHuuecKue BellecTBa, Kiaccupukaus
OpraHMYECKHUX BEIIECTB; IPEACTABICHUS 00 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX;
0COOEHHOCTHM XMMHUYECKOI'O U 3JIEKTPOHHOIO CTPOEHHUS aJKaHOB, QJIKEHOB, aJIKMHOB,
npeJiebHble OAHOATOMHBIE W MHOTOAQTOMHBIE CHUPTHI, (EHOJI, adbAETUIbI, MpENeIbHbIE U
HeTpe/ieNIbHbIe OJHOOCHOBHBIC KapOOHOBBIC KUCIOTHI (HOMEHKIATYypa M CTPOCHHUE); FTOMOJIOTH,
M30MEPBI U cHCTEMaTHYeCKasi HOMEHKJIaTypa yIieBOJ0POIO0B; TOMOJIOTH CIIUPTOB, aJIbJETU/IOB,
KapOOHOBBIX KHUCJIOT, OEH30J1a; YIIIEeBObI, X KiIaccu(UKaIUs, aMUHbI, aMUHOKHUCIIOTHI, OEJIKH,
CTPYKTYpBI OCJIKOB; XapaKTepPHbIC PEaKIMHU YIJICBOJOPOIOB Pa3IMYHBIX KiIAaccoB (ropeHue,
3aMeUICHHs, TMPHUCOCANHCHHS, [OJMMEPHU3ALUM); PpEaKIMh HOHHOrO oOMeHa (cymma
k03¢ GuiMeHToB); (GAaKTOPBI, BIUAOININE HA WM3MECHCHHE CKOPOCTH pEaKIMH; METOJbI
UCCIIEIOBaHUsI OOBEKTOB, M3y4yaeMbIX B XHMMHUH, TpaBwia pabOThl C BEIIECTBAMU U
000pyI0BaHUEM.

K kaxaomy u3 u3naHuii ¢ BHIOOpOM OTBeTa Mpejuiaraercs 4 BapuaHTa OTBETa, W3
KOTOPBIX TOJILKO OJUH TPABWIBHBIA. 3a/laHie CUMTACTCS BHITIOJHEHHBIM BEPHO, €CITU YUCHHK
BBIOpas (OTMETHI) HOMEp MPABHIBHOTO OTBETA. 3aJaHHE CYUTACTCS HEBBITOJHCHHBIM B
CIIC/IIOIUX CITy4asiX: a) yKa3aH HOMep HEeMPaBWIBHOTO OTBETA; 0) yKa3aHbl HOMEpa JBYX MM
OoJiee OTBETOB, TAXKE €CIIU CPEM HUX yKa3aH U HOMEp U MPaBUIILHOTO OTBETA; B) HOMEpP OTBETa
HE yKa3aH.
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B gacth 2 paboTHl BKIIOYCHBI 3a/IlaHHUS C KPATKUM OTBETOM ITOBBIIICHHOM CI0XKHOCTH,
COOTBETCTBYIOILIME O00S3aTEIbHOMY MHUHHMYMY COJEp)KaHHsl OOIIero cpemHero (MOJIHOTO)
oOpa3oBaHus [Uisl yriryOJIIeHHOrO M3ydeHUs XuMmuK (ypoBeHb bB). Brimonnenue 3amanHust aToi
YacTu MO3BOJIAET NU(p(EepeHIIUPOBaTh yUYaIIUXCs, CIIOCOOHBIX YCBOUTH KypC XMMHHU CpEIHEH
IIKOJIBI Ha MTOBBIIICHHOM YPOBHE.

3ajaHusA ¢ KPaTKUM OTBETOM IIpEyCMaTPUBAIOT MPOBEPKY YCBOCHHS CIIETYIOLIHX
JJIEMEHTOB COJICPXKAHUS. CTPOCHHE OJIICKTPOHHBIX OOOJIOUYEK aTOMOB MEPBBIX YETHIPEX
NIEpUOJIOB; TIOHATHE 00 3JIEKTPOHHOM oO0ake, S- M P- DJIEKTPOHAX; PaJuyChbl aTOMOB, UX
NEepHOANYECKNE W3MEHCHHS B CHCTEME XHMMHYECKHX OHJIEMEHTOB, CIIOCOOBI 00pa3oBaHMSA
XMMHUYECKOU CBSI3H, 00YCIOBICHHOCTh XUMHUYECKHX CBOMCTB BEIIECTB MX CTPOCHHUEM; TEILIOBOM
dpPEKT XUMHUYECKOW pEeaKIuH; COXpPAHEHHE W TPEBPALICHWE SHEPTHH MPH XUMHUYECKHUX
peaKIusX; TOHATHE O CKOPOCTH XUMHUUECKHI PEAKIIH; XHMUYECKOE PaBHOBECHE U YCIIOBHS €TO
CMCIEHHsI; PEAaKIUH  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIC; THUAPOJIU3  COJNIeH;  oOmias
xapaktepuctuka metamwioB IA-IIIA rpynm, nemeramnoB IVA-VA rpynm B CBA3M € UX
MIOJIOKEHUEM B IIEPUOAMYECKON cucreMe Xxumudeckux osnemeHtoB J[.JMI. Menneneera u
CTPOCHUH MX aTOMOB; BBIYHCIICHHUS 10 XUMUYECKHM yPaBHEHUSAM (OTHO M3 HCXOIHBIX BEIICCTB
JaHO B U30BITKC WM COJACPKUT MPUMECH); XapaKTEpHBIC CBOWCTBA KHUCIOPOAA W
a30TCOJEPIKAIINX OPTaHUYECKUX COSAWHEHUH; BBIYHCICHHE MAacChl PAaCTBOPEHHOTO BEIIECTBA,
COJICPIKAIIETOCS B OTPEICTICHHOM Macce pacTBOpa ¢ U3BECTHOW MaccoBoi gosnei (%).

OTBeT B 3TUX 3aJaHUAX JAaeTCsl B BHJE CJOBA, HANMCAHHOTO B COOTBETCTBYIOIIEM
najgexke (Ha3BaHME BEHICCTBA, OKHCIMTENS WM BOCCTAHOBHUTENS, YKa3aHHsS Mpolecca
OKHCJICHUSI WJIM BOCCTAaHOBJIICHHS B CiIy4ae B3aWMOJCHUCTBHS OPraHMYECKUX BEILECTB,
HaMpaBJICHUs PEaKIIUU — BIIPABO, BJACBO U T.1.), yucia (1udpsl), HAOOp Ynce, 3aMMCaHHbIX 0e3
npobenoB (Hampumep, 256).

3amaHne ¢ KpaTKUM OTBETOM CUMTAETCS BBIOJHEHHBIM BEPHO, €CIIHM 3aIMCAaH BEPHBIN
OTBeT (CJIIOBO B COOTBETCTBYIOLIEM MaJeKe, YHCIO, HAOOp dYmcen) B TOW (opme, KOTOpas
JIOJDKHA OBITh yKazaHa B MHCTPYKLMH TI0 BBIIOJIHEHHIO M OIICHKE 3a/aHMs. 3a BBITIOJHEHUE
3aJ]aHus ¢ KPaTKUM OTBETOM CTaBUTCs 1 Oa.

Yacte 3 paboThl BKIIOYACT 33JaHUS C PA3BEPHYTHIM OTBETOM BBICOKOTO YPOBHS
CIIO)KHOCTH, TONOOHBIE IpeJIaraéMbIM Ha BBITYCKHBIX JK3aMEHaX B INKOJAX M Kiaccax ¢
npoUIBHBIM 00y4YEHHEM XUMHU.

BeimonHeHne 3THX 3aJaHWi TO3BOJSET BBLICIUTH YYAIIUXCS C BBICOKHMM YPOBHEM
HOATOTOBKH IO XUMHHU.

3agaHus ¢ pa3BepHYTHIM CBOOOTHBIM OTBETOM TAaK)X€ COOTBETCTBYIOT 00s3aTEILHOMY
MHHUMYMY COJICpXKaHUs cpeaHel (MOJIHOM) MIKOJIbI Ha YPOBHE TPEOOBAHMIA IS YIIIyOJICHHOTO
u3ydyeHuss xumud (ypoBeHb bB), HO B OTIMYHE OT 3aJaHUl C KpPaTKUM OTBETOM OHHU
OpPUEHTHPOBAHBI HA IPOBEPKY YCBOCHHS HECKOIBKHIX JIIEMEHTOB COJIEP)KaHHS Ha ypOBHE Ooiiee
BBICOKHX TpEOOBaHMI K IOATOTOBKE BBHITYCKHHKOB IO XUMHU. 00BbACHEHUA B3aHMMOCBS3U
COCTaBa, CTPOCHUS U CBOWCTB BEUIECTB; B3aUMHOTO BJIHMSHHS AaTOMOB B MOJIEKYJaXx;
B3aUMOCBSI3M OPTaHMYECKMX W HEOPraHMYECKUX BEIIECTB; 0OOCHO8AHUA  CYUIHOCTH,
3aKOHOMEPHOCTEH TPOTEKAaHUsI BCEX BHIOB OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUi;
peakuuii, MPOMCXOAAIIMX B PACTBOPAxX; IPOTHO3UPOBAHUS PE3YJIBTATOB XUMHYECKOTO
IKCTIEPUMEHTA; PEIICHUS] KOMOMHUPOBAHHBIX PACUETHBIX 3a7ad.

Bcero B paboTe ucnons3yercs:

- 33 3aganus 6a30BOTO YPOBHS CIOXKHOCTH (4acTh 1);

- 12 3aiaHuii OBBIIIEHHOTO YPOBHS CJI0KHOCTHU (4acTh 2);

- 5 3a1aHmii BEICOKOTO YPOBHS CIIOKHOCTH (4acTh 3).

Pactipenenenne 3amaHuii pabOTBI B COOTBETCTBHHM C COAEP)KaHHEM Kypca XUMHH
npeacraBicHo B Tabmure 4.9.1.
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Tabmuma 4.9.1

PaCHpeZLGJICHI/IG 3aﬂaHHﬁ 110 HanOoJIee 3HAUMMBIM 3JIEMEHTAM COACPpIKaHUA

DJIeMeHTHI COoJlep:KaHus

Yucio 3aganuid

Ilepnonnueckuit 3akoH u nepuoandeckas cucrema /.M. Menneneesa.
Crpoenue atoMoB. [IoHsATHE O S- U P- IIEKTpOHAX.

4

Buapl XuMu4eckou CBsI3U. DIEKTPOOTPULIATEIbHOCTh. CTEeNeHb
OKHCJICHHUA.

6

DJIEeMEHTBI COJlep:KaHus

Yucao 3aganu

Knaccudukanus HeopraHMuecKuX COeAMHEHUH. XUMHYECKUE

CBOMCTBA HEOPTAHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB. 6
Knaccudukarus oprannueckux coequHeHnit. i3omepust 1 roMoIorust
OpraHWYEeCKHUX BEIIECTB. XapaKTepHblE XUMUUYECKHE CBOMCTBA. 15
XUMHUYECKUE peaKIiy, uX Kiaccuukanus. 3akOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIUH. 10

XUMUYECKUe pcaKknuy, JCKamurue B OCHOBE XUMHUUYCCKOT'O
IMpOnU3BOACTBA. CriocoObl NOJIYUCHUA BCUICCTB. Pacuer o 9
XUMHWYCCKUM YPABHCHUSM.

HUroro: 50

[Ipu oneHKe pe3ynbTaTOB BBINOJHEHUST pPa0OThl YYUTHIBAIOCH, YTO 3a BEPHOE
BBITIOJTHEHHE Kaxaoro u3 33 3amanuii wactu 1 m 12 3amanuii yactu 2 ydeHuk noixydan 1 6a,
a 3a kaxxaoe u3 5 3amanuit yactu 3 ot 0 go 5 6amnoB. Takum 00pa3oM, 3a BBHIMOJIHEHHE BCEM
paboThl YYEHHK MOJy4Yall CyMMY OalllIOB, BBICTABJICHHBIX 3a IMPABHJIBHO BBITOJHEHHBIE UM
3aanus. MakcuMalibHOE 3HAYCHHE CyMMBI IIepBUYHBIX 0amutoB paBro 70 (1-x 33+ 1x-12 +5x
5).

BaxHOW YacThi0 MHCTpYMEHTApHs UIs TMPOBEICHHUS MOHUTOPHUHIA SIBJISFOTCS aHKETHI
JUISL YYUTENss XUMUHU. AHalW3 aHKeT TO03BOJISIET IMOJNyYUTh CBEIEHUS: O HAIpPaBICHUSX
npoQUILHOTO OOYYeHHs B IIKOJIAX, HMCIIOJNB3YEMBIX B TPAKTHKE IMPEMOJaBaHUS yYeOHHKAX;
U3YYUTh MHEHHE YUYUTENIed OTHOCHUTEIHHO CTPYKTYPHI M COJEPKaHUS KOHTPOIS 32 3HAHHUSIMH
YUaIIUXCsl, a TaKKe WX MPEAJIOKCHUS IO COBEPIICHCTBOBAHUIO MPOrpamMM MPO(GHIHLHOTO
o0yueHHsl, IO OPraHU3alUMN U MPOBEACHUIO HKCIEPUMEHTA M IO COJACPIKAHUIO MPOBEPOUHOM
paboTHI.

4.9.4. OcHOBHBIE Pe3yJIbTATHI BHITIOJHEHHSI PA0OThI

OO0mme pe3ynbTaThl

AHanu3 pe3ysibTaToOB BBHIMOJIHEHUS MPOBEPOYHOM pabOTHI MO0 XUMHUH IMOKa3al, 4o 62%
BBITTYCKHHUKOB 11 Kjtacca SKCIepUMEHTAIBHBIX IIIKOJI BBITTOTHIIN Oosiee 60% 3amanuii 6a30BOT0O
YpOBHS, T.€., IO YCTAHOBJICHHBIM IS JaHHON pabOThl HOpMaM, JAOCTUTIU ypOBHs 0a30BOit
MOJArOTOBKH 10 XMMHUH, a 38% ydanmxcs He JOCTUIIIM 3TOro YpoBHs (cM. Tabmuiry 4.9.2).

Ta6muma 4.9.2
Pacnpenencuue BoIMTyCKHUKOB 11 KJTaCCOB IO YPOBHIO MOATOTOBKH 110 XUMUH (B %)
Yucno yyammxcs, BRINOJTHIBIIUX padoty — 3 475.

He wumeror | He wumetor 0GazoBoii | MmeroT Nwmerot 6azoByo | Mmeror 6a3oByro
6azoBoit HOJTOTOBKH, HO | TOJIBKO HOJrOTOBKY U | HOATOTOBKY U
MOJTOTOBKH | BBIMIOJHSIFOT 3alaHusl | 0a30BYIO BBITIONHSIOT ~ 33/IaHUSl | BBIMOJHSIOT
TOBBIIIIEHHOT'O MIOATOTOBKY MOBBILIEHHOTO YPOBHSA 3aJlaHus
YPOBHS MOBBIIIICHHOTO U
BBICOKOTO
YPOBHs
33 5 32 25 6
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TpeOyroTcsi TOMOJHUTENBHBIE J0KAa3aTeIbCTBA 00BsICHEHUIO Toro (akrta, uto n3 38%
BBIITYCKHUKOB, HE JOCTUTIIMX 0a30BOr0 YpPOBHS XMMHYECKOM MHOATOTOBKM, 5% ydarmxcs
BBITIOJIHSIOT 3a/IaHHsl MOBBINICHHOTO YpOBHs. [IpuyvHaMH 3TOro MOryT ObITh: 1) jxenaHue
YUaIIUXCs «0Ka3aTh» CBOM JOCTWKEHHS B OBJIAZICHUM 3HAHUSMHU MO XUMHUH, HO €r0 TPYIHO
CUMTATh ONPABIAHHBIM, BCJIEJICTBHE TOTO, YTO BBITIOJHEHHE 3aJaHUS TIOBBIIMICHHOTO YPOBHH,
TaKKe, Kak U 0a30BOT0, MO3BOJISIET YYCHUKY HAOpaTh Toinbko 1 Oamt, 2) cTpemiieHne y4eHHKa
BBIMIOJIHUTh JIF000E M3BeCTHOE («Ierkoe») sl Hero 3ajiaHue, He TMpHUaaBas 3HAYCHHS TOMY, B
KaKkoi YacTh pabOThl OHO HAXOAMTCS; 3) HEBHHUMATEIbHOC OTHOIICHWE K WHCTPYKIHH IO
BBITTOJIHEHUIO Pa0OThI, KOTOpas OPUEHTHPYET NPUCTYIATh K PEUICHHIO 3aJlaHuil BTOPOH U
TPETheil YaCTH, TOJILKO TOCJIE TOTO, KaK PEIICHbI BCE BO3MOXKHBIC 3aJaHus YacTu 1.

AHanm3 JaHHBIX TAaONHIBI TIOKA3bIBAET TAKXKE JOCTATOYHO XOPOMIYIO ITOATOTOBKY
ydamuxcs mo XumMun: 51% ydvammuxcst UMeeT MOBBIIICHHYIO MOATOTOBKY, a 6% BBITYCKHUKOB
CHPABJISIFOTCS C BBIMOJHEHUEM 3a/IaHUi KaK TOBBIIICHHOTO, TaK M BBICOKOTO YPOBHSA. DTOT
pe3yJbTaT CBUJAETEILCTBYET O TOM, YTO TE€ Y4Yalluecs, KOTOPHIC OMPEICISIOT XUMHIO, Kak
npeaMeT HEoOXOAMMBINA Ui BbIOOpa Oyaymiei mpodeccun (aHKEThI YYalIMXCS) YCIEIIHO
OBJIAJICBAIOT €T0 COJICP’KAaHMEM Ha MOBBIICHHOM U BBICOKOM YPOBHSIX.

[MpuBenennpie B Tabnmme 4.9.3 nmaHHBIE O pacmlpeelieHUH TCPBHYHBIX OauioB 3a
BBIMOJIHEHHE PA0OTHI 10 XUMUH MMOKA3bIBAIOT 3HAYUTEIbHBIC PA3INuUs B YPOBHE XMMUYCCKON
MOJITOTOBKH BBIITYCKHUKOB, BBIMOMHABIINX padoTy. OTMETHUM, UYTO BBICOKHE PE3YJIbTAaThl —
Oonee 55 OamnoB HabOpanu 2% BBIMYCKHUKOB, M3 HuUX 61-65 6ammoB — 1%, 70 GamnoB He
HaOpas HU OJIMH YUYEHUK.

Tabmmna 4.9.3
Pacrnipenenenue nepBUYHBIX OAJIJIOB 32 BBITOJIHEHUE UTOTOBOM pabOThI 10 XUMUU
UrcIio BRITYCKHUKOB, BBITTOJIHABIINX padoty — 3 475.
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CrnenyeT OTMETUTH, YTO 10 33JIaHUSIM TPEThEeH YacTu paboThl BHITYCKHUKHU MMOKa3bIBAIOT
HU3KKE pe3ynbraThl. CpeqHuid 0ajul KaXaoTo 3alaHus, 3a KOTOpOe MOXHO Obuto HaOpaTh 5
6amio, ot C1 go C5 B kaxa0M BapuaHTe cOOTBeTCTBeHHO coctasun 1,3; 0,7; 1,7; 1,0; 0,8.

Pe3ysbTaThbl BHINOJHEHHS UTOTOBOM PA00THI 1O OTAEJbHBIM 3JIEMEHTAM
AHanmu3 pe3yJIbTaTOB BBITIOJIHEHUS UTOTOBOM pPAaOOTHI MPOBOAMIICS IO HECKOJbKUM
HaIlpaBJICHUSIM:
1) mpoBepka yCBOSHHS HanOOJIee 3HAUUMBIX 3JICMEHTOB COJICPIKAHHS;
2) TpoBepKa YCBOCHUS HEKOTOPHIX OCHOBHBIX MOHSATHIM, KOTOPBIC SIBISIOTCS OOUMMHU
JUJISL BCETO COAEPKaHUS XUMUM;
3) cpaBHEHHE yPOBHS YCBOCHHS Pa3IHMUYHBIX 3JICMEHTOB COJIEPKAHUS.

K mnambonee 3HAYMMBIM DJJIEMEHTaM COJCP)KAHUS, TNPOBEPKA YCBOCHHS KOTOPBIX
MO3BOJIACT TMOJYYUTh IMIOJIHOE TpEJCTaBIeHHEe 00 YpOBHE YCBOEHHS STOTO COJCpPIKAHUS,
OTHOCSTCH.

1) Tlepuomndeckuit 3akoH W mepuomuueckas cucrtema J[.M. MenneneeBa. CtpocHue
aTOMOB XHMHYECKHX JJIEMCHTOB TIEPBBIX UYeThIpeX TmepuojoB. IloHsaTHe 00
ANEKTPOHHOM 00JaKe, S- U P- ANeKTpoHax. Paanycel aToMOB.
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2) Buumsl XMMHYECKOH CBs3H. DIEKTPOOTPHIATEILHOCTh 3JeMeHTOB. CTemeHb
OKHCJICHUS.

3) Kiaccudukanus HEOPraHHYECKHX COCIWHCHHMH. XapakTepHbIe XHMHUYECKHE
CBOICTBAa HEOPraHMYECKHUX BELIECTB Pa3INYHbIX KJIACCOB.

4)  Kinaccudukarnmss  OpraHMYeCKMX  COCAMHCHMM.  M3oMepus W TOMOJIOTHS
OpraHUYECKUX BELIECTB. XapaKTepHbIE XUMUUYECKUE CBOMCTBA.

5) XwuMuveckue peakiuu, uX KiacCu(UKaIMs U 3aKOHOMEPHOCTH TIPOTEKAHHUS.

6) OOmue Hay4YHbIC PUHIUITBI XUMHUYECKOTO MPOU3BOICTBA, PEAKIMHU JISKAIUE B €ro
OCHOBE. PacueTsl 0 XUMUYECKUM YPAaBHEHHSIM.

C uenpi0 IPOBEPKH YPOBHA YCBOEHHUS MEPEUUCICHHBIX 3JEMEHTOB COJEpKAHUS B
UTOrOBOH pabOTe MCIOJIB30BAIUCH 3aJaHUs, BBIIIOJIHEHUE KOTOPBIX TPEOOBAJIO OT yYalllUXCs
YMEHHS BJIaJeTh PA3TUYHBIMU BUJAMHU y4eOHOW [EeATENbHOCTH. Ha3bIBaTh BELIECTBA U HUX
CBOICTBA; COCTaBIATh (POPMYJIBI BEILIECTB, CXEMbl CTPOEHUSI aTOMOB, YPaBHEHMS] XUMHUYECKUX
peakiuii; XapakTepu30BaTh XUMHYECKHE JJIEMEHTHI, NPUMEHEHHE BEIIECTB;, OOBSICHATh
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB BEILLECTB, CYIIHOCTh XUMUYECKUX PEAKLU; IPOBOIUTH
BBIUHCIICHHS 10 XUMUYECKUM (OPMYJIaM U YPaBHEHUSIM.

Hwmxe mnpencraBieH aHanu3 pe3yibTaTOB BBIIOJHEHUS 3aJaHUM IO YKa3aHHBIM
3JIEMEHTaM COJICPKAHUSL.

1) Ot ypoBHs OBIIaJICHHS BBITYCKHUKAMH BEAYIICH HIcel XUMHHU — MEPUOAMYCCKOM
M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB, a TAK)KE UX COCAMHEHUI, 3aBUCUT YCBOCHUE UMHU
3HAHUW MO 3TOMY MpEAMETY. AHaJIU3 PE3yJIbTaTOB BHIIOJHEHUS 3a/laHuM, MPOBEPSIOUINX 3TO
yCBOGHHE, MOKa3zal, 4To /4% BBIMYCKHUKOB JOCTATOYHO YCIEIIHO OBIAJENH 3HAHUSMU O
MOJIO)KEHUU 3JIEMEHTAa B IMEPUOJUYECKONW CHCTEME, O CTPOEHUH aTOMOB M pPACIpEAeTICHUH
3JIEKTPOHOB IO JIEKTPOHHBIM CJIOSIM.

Hawubonee Boicokuii ypoBeHp ycremHocTH (82% - 88%) BBIMYCKHUKH MMOKa3al MpH
BBITIOJTHEHUH 3aJ[aHHM, MPOBEPSAIOIINX YCBOCHUE 3HAHUN O CTPOCHUU AJIEKTPOHHBIX 000JI0UEK
atomoB. [loutu Ha 3TOM ke ypoBHEe (72% - 85%) BBIMTYCKHHKH XapaKTEPH3YIOT JJIEMEHTHI C
HanOOIBIIMM (HAUMEHBIIINM) PaIUyCOM aToOMa U3 YKCiIa SJIEMEHTOB, IPUHAICHKAIINX K OTHON
rpymnmne (mepuomy) 3JEMEHTOB TEPUOIUYECKON CHUCTeMbl XuUMHUYeckux dnementoB J[.U.
Menneneesna.

Obpammaer Ha ce0s BHUMaHUE OJHO 33JaHHe, MPABUIIbHBIA OTBET HAa KOTOPOE BHIOpan
muib 53% BBITYCKHUKOB.

3ananue Al (BapuanT 4)

Pacnipenenenue snektpoHoB B woHe Cl™ coBmamaer ¢ pacnpeaeacHueM 3JIEKTPOHOB B 1)
none F~ 2) arome Ar 3) atome Ne 4) none Na.

I[Tpu 3TOM TOKA3aTEIBHO, YTO HEMPABUILHBIN OTBET (MepBbIii) BeIOpamu 35% ygamuxcs.
VYcToiiunBoe MpencTaBIeHUE O TOM, YTO 3JIEMEHTHl OJHON MOATPYIIBl B MHEPUOANYECKOM
CHUCTEME BO MHOTOM CXOKH JIPYT C APYTOM, 3aCTaBJISAIOT 3TUX ydalluXcs BIOMpATh B Ka4eCTBE
npaBUIbHOTO OTBeTa MOH F, xak amamor mona Cl. YyeHuk B 3TOM cilydae, BHAMMO, HE
3alyMbIBAa€TCsS O TOM, YTO B 33JaHUU TJIABHBIM SIBJISIETCSI PACIPENEICHUE YHUCIIA SJIEKTPOHOB 10
AJIEKTPOHHBIM CJIOSIM, KaK B aTOME AJIEMEHTA, TaK U B HOHE.

2) B oO0imeit cucteme 3HaHMMH, ONpEACSIONICH yPOBEHb MOATOTOBKU BBIMTYCKHUKOB 110
XUMHH, 3HAHUS O BEILIECTBE 3aHMMAIOT BECbMa CYLIECTBEHHOE MECTO. Y CBOCHHME 3THUX 3HAHUU
MO3BOJIIET MOHUMATh OCOOCHHOCTH COCTaBa M CTPOCHHSI HEOPTaHUYECKHMX W OPraHUYECKUX
BEUIECTB, 3aBHCHUMOCTb HX CBOWCTB OT CTPOEHMsS, OOBSACHATh MNPUUYMHBI E€IUHCTBA H
MHOT000pa3usi HEOPraHUYECKUX U OPIraHUYECKUX BEIECTB.

PesynpTaThl BEINONHEHNS 3a/1aHUM IO ONPEENICHUIO BUIa XUMUYECKOM CBSI3U B TOM WM
MHOM BEULIECTBE JOCTATOYHO BBICOKHU. [IpOLEHT MpaBMIIBHBIX OTBETOB COCTAaBUI B CPEIHEM
72%. Hambonee ycCHEIIHO OKa3aJMCh BBITIOJHEHHBIMU 3aJIaHUS, KOTOPHIC OBUIM CBSI3aHBI C
BBIOOPOM KOBAJIEHTHOW (MOJNSPHOM M HEMONAPHOW) CBsi3u. [IPOIEHT MPaBHIBHBIX OTBETOB
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coctaBisieT 73% - 75%. Heckoibko ciokHee BBITYCKHUKAM OBUIO CHAENATh BBIOOP MEXKITY
WOHHOM M KOBaJCHTHOM (MOJSIpHOHM) cBsi3bl0 B okcuae Harpus (60% y4yeHWKOB HaroT
npaBmWIbHBI 0TBeT, a 10% ompenensioT 9Ty CBsI3b HENpaBHIBHO). Takoil pe3yibTar BeposTHee
BCET0 MOXHO OOBSICHUTH TEM, YTO YYalIMeCs HEJIOCTATOYHO CBA3BIBAIOT BUABI XMMHUYECKON
CBSI3M C IOHATHEM OHJIEKTPOOTPHULATEIIBHOCTH XUMHUYECKUX O3JIEMEHTOB U HE BCErja ero
OPUMEHSIOT Ui ompejaeieHus Buaa cBsi3n. OO 3TOM CBHUICTEIBCTBYIOT —PE3yJIbTaThI
BBITIOJIHCHMsT 3amaHuii A5 BapmantoB 1 m 3. ecnmm peyb uAET O BbIOOpe Hambosee
aneKkTpooTpuiatesibHoro nementa (A5 Bapuant 1, A10 BapuanT 1) HPOILEHT BBIMOTHEHUS
coctaBisieT 82%, a xorma HEOOXOIWMO PENIUTh BOMPOC O TOJSIPHOCTH MOJIEKYJ BEIeCTBa,
00pa30BaHHOTO MOJIIPHON KOBAJIEHTHOH CBA3bI0 (AD BapuaHT 3) 3TOT MpoIeHT naaaeT 10 45%.

Bbonee ycnenHo ydamuecs CpaBisilOTCS € ONpeeTIeHUEM CTeeHu okucinenus — /1%,
HO Topa3fo HIDKE 3TOT IOKas3aTeidb IpPU OINpPENEJICHUU CTENEHU OKHCICHHS 3JEMEHTa B
opranuyeckoM coenuHenun 61% (A5 Bapuant 4). DTO MOXHO OOBSICHUTH TEM, YTO B
IporpaMMax 1o XMMHHM CPeJHEN MIKOJIbI 3TOT BONPOC NPAKTUYECKU HE pacCMaTPUBAETCS.

3) Knaccudukanuss HEOpPraHMYECKUX COCAMHCHUI U XapaKTepPHbIE XUMHYCCKUE
CBOMWCTBA Pa3IMUYHBIX KJIACCOB BELIECTB B UTOTOBOM pabOTE MPEACTaBIEHBI PSAAOM Pa3IHMUHBIX
BUJIOB 3aJ]aHUN: C BBIOOPOM OTBETa, KPAaTKUM W CBOOOTHBIM pPa3BepHYTHIM OTBeTOM. OHHU
pa3INyaoTCs TAKKE M PAa3HBIM YPOBHEM CIIOKHOCTH. YCHEIIHOCTh BBINOJIHEHUS 3a/aHuil Ha
XUMHYECKHE CBOMCTBa HEOPTaHMUECKUX BEUIECTB OKAa3anach JOBOJBHO BBICOKOHM — oT 61% mo
84% (cpennmii mpoueHT — 69%). DTO CBUACTENBCTBYET 00 YCIEIIHOM YCBOCHHH XUMHYECKUX
CBOMCTB KHCIIOT, OKCHJIOB, OCHOBaHMHU. BbimyckHuku (82%) 3HaIOT cBOWCTBA aM(pOTEPHBIX
COCTMHEHHI U MOTYT UX OTJIMYATh 110 XapaKTepHbIM npu3Hakam (A9 Bapuanr 2,3).

Hawubosee crioxHbBIM 11 MHOTHX BBIITYCKHHKOB (ITPOIICHT BbImosiHeHus 21%) okazanoch
3aJjaHle C KpaTKUM OTBETOM, B KOTOPOM CIIE€JOBAJIO M3 IEpPEYHs BEILECTB yKa3aTh JIMIIb Te,
KOTOpbIE HE BCTYNAlOT BO B3aUMOJEWCTBHE C COJSHOM KHCIOTOW. Kak mnoxassiBaeT
MHOT'OJIETHUH ONBIT NMPOBEPKU 3HAHMUN ydalluxcs MO XUMHUH, Takas HETpaJulMOHHas (opma
MIOCTAaHOBKM BOIIPOCAa 3HAYUTEIBHO CHHYKAET KOJIMYECTBO MPABUIIBHBIX OTBETOB YYalllUXCS.
Br160p BeriecTB, KOTOpbIE HE PEarupyroT ¢ KUCIOTOH, TpyAHEe 1aeTcCsl yJaIluMCs.

bonbme mnonoBunbl (54% B cpemHeM), MNHCABIIMX HMTOTOBYH paboTy, YCHEIIHO
BBIMOJIHAIOT 3aJlaHUsl Ha B3aMMOCBS3b BELIECTB PA3IUYHBIX KIJIACCOB. BbICOKMI pe3ynbTaT
(72%) moka3bIBalOT BBIMYCKHUKH, B Cy4Yae, KOTJa B CXEME MPEBPAIICHHI YKa3aHbl yCIOBHUS
NPOTEKAHUs XUMHUYECKUX pEeakluil, ¥ HY>KHO yKa3aTh Ha3BaHHWE KOHEYHOIO MPOIYKTa ITHUX
npespatienuii (A1l BapuasT 2).

B 3amanun A1l Bapuant 3 It TOro, YTOOBI Ha3BaTh KOHEUHBIM MPOYKT MpEBpallEeHU,
yYaImMcsi HE0OX0IUMO OBLIO OCMBICITHTE OCYIIECTBIICHUE PEAKIH C TOYKH 3PESHUS KOJTUYECTB
B3aMMO/ICHCTBYIOIINX BELIECTB.

+ Oy (u305IT) + 3H,0, t° Ca(OH); Ha 2 MoIb X2
P > X1 » X5 > X3

HpI/IMeHCHI/Ie 3HaHHfI O KOJIMYECCTBCHHBIX OTHOIICHUAX BCIICCTB B XOIE€ XHMI/I‘IGCKOﬁ
peaKiuk OKa3aJoCh B 3TOM Cllydae HauOoJee CIOXKHBIM, U YCIEIIHOCTh BBIMIOJHEHHS 3TOTO
3aaHus cocTaBmia Beero suiih 28%. Erte pa3 moarBepkaaeTcsi BHIBOA O TOM, UYTO YBEIUYCHUE
YHciaa DJIEMEHTOB B COJICPXKAHWHU 3aJaHUs JeNaeT ero 0ojiee CIOKHBIM Ui YCIEHITHOTO
BBITIOJTHCHUSL.

4) TlousTHe KIacCU(PHUKAIUK OPraHUYECKUX COCAMHEHHH CYIIECTBEHHBIM 00pa3oM
CBA3AaHO C ITIOHATUAMHU I/I3OM€pI/II/I U TOMOJIOTHH OpFaHI/ILIGCKI/IX COC[[I/IHGHI/Iﬁ.

OTH TOHATHS TPOBEpsOTCS B pabore 19 3agaHuMsMu B pa3MYHBIX BapHaHTaX.
VY enenHocTh BEIMOIHEHMS STHX 3aJaHUl OKa3aiach JOCTATOYHO BEICOKOU — oT 59,9% 1o 85,9%
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(B cpearem 67%). DTO CBUAETENHCTBYET 00 OCHOBATCILHOM YCBOCHHH TaKHUX CEPHE3HBIX
TEOPETUYECKHUX MOHATUN, KaK U30MEPHsI, TOMOJIOTHSI, KIIaCCU(DUKAIIHS.

Hawbosee BBICOKMIA MPOICHT MpaBHIbHBIX OTBeTOB (85,9%); 83,3%) Ha 3amaHus, B
KOTOPBIX TpeOyeTcss yCTaHOBUTH MPUHAJJICKHOCTH BEIIECTBA K ONMPEACICHHOMY KJaccy IO
OTIpeNIeJICHHOMY TIpHU3HAKy: o0me ¢opmyse, GyHKIMOHATBLHOW TPyNIe W Jp.; 3HAYUTEIHHO
HIDKE TIPOIICHT BhIOOPA BepHbIX 0TBeTOB (59,9%) Ha 3a7anus, Tie HAIO 110 Ha3BaHUSM CPABHUTH
COCTaB Mapbl BEIIECTB W OTHECTH MX K ompeacieHHoMy kiaccy (Al7 Bapuant 4). Emre xyske
BBINIOJHWIN y4ariuecst 3aaanus B5 Bapuant 2 (17,8%) c kpaTkuM OTBETOM, B KOTOPOM
HE00X0UMO ObUIO ISl OTIpeeNieHuUs Kjlacca yIiaeBOI0B, K KOTOPOMY MPHHA/ICKUT BEIIECTBO,
BOCTIOJNIb30BAThCSl €r0 CTPYKTYpHOU (hopmynoi. TpynHOCTh BBHIOTHEHHUS MOJOOHBIX 3aaHHA
3aKJII0YAaeTCs B TOM, UTO a) HE BCE ydalluecss CBOOOTHO COCTABISIOT WIIH OOBACHSIOT CTPOCHUE
BEIIIECTBA, KOTOPOE OTPAXKECHO CTPYKTYpHOH (POpMyJIOi; 0) HE KaXIblii YICHUK YETKO 3HAET W
yMEeT NMPUMEHSITh OCHOBHOW MPHU3HAK KiIaccH(HKAIMK, B JAHHOM cllydae, 3TO HaJMYUE B
CTPYKTYp€ MOJIEKYJIbl O€H30JIbHOTO KOJbIIA C T-3JEKTPOHOM CUCTEMOA.

PaccMoTpuM mospoOHEEe TaKHWe 3JIEMEHTHI COICPKAHUS KaK W30MEPHS W TOMOJIOTHS
oprannueckux BemiecTB. Cyls MO MOTYyYEeHHBIM pe3yJbTaTaM, MOHATHE H30MEPUU B ILIEIOM
ycBoeHo 74% yuamuxcs (Al3 Bapuant 1, A12 Bapuant 2). Bmecte ¢ Tem, Oosiee HH3KHI
npoueHt (56%) BemmonHenus 3amanus Al2 BapuanT 1 TOKasan, YTO HCMOJIb30BaHHE
KOHKPETHOTO HMCTOPHYECKOTO (DaKTa, MOATBEPIKAAIOIIETO CYIISCTBOBAaHHE H30MEpOB A.M.
ByTiepoBsiM, B €ro cofepaHUH, PE3KO CHUKAET MPOIEHT MPaBUJIbHBIX OTBETOB, BCIIEICTBUE
HE3HaHUs AToro ¢akra OOJNBITMHCTBOM YYaIIUXCS. DTOT BBIBOJ MOJATBEPKIAET U TO, UYTO
MPaBUIBHBIN OTBET HA TO 3a/laHue BRIOUPAIOT 7 7% ydamuxcs.

VYcnenrHoe ycBOGHUE TOHSATHS M30MEPHH TOATBEPIKIAIOT M PE3YJIbTAThl BBIMOJTHCHHUS
3amanus Al2 Bapuant 2 (78%), oTiimume KOTOPOTO COCTOMT B TOM, YTO IPHU BBIOOpE OTBETA
YYCHUKY HEOOXOJHMMO HCIIOJIb30BATh 3HAHUS OCHOBHBIX IOJIOKCHHUU TEOPHH XHUMHYECKOTO
CTpoeHUs opranndyeckux BemectB A.M. bytneposa.

Takke YCHEIIHO y4Yamluecss CHPaBUINCh C BBHIMOJTHCHHEM 33JaHUl Ha TIOHATHE
romoniorud. [IpolieHT mpaBUIBHBIX OTBETOB coctaBiseT oT /0 mo 76%. Ho u 3mech MOHO
HaOJI0/IaTh HEKOTOPYIO TEHJCHIIMIO B CHIPKCHHUU 3TOTO MPOIICHTA B OTACIBHBIX 3aJIaHUSAX. ITO
MPOUCXOAUT B Clyyae, KOrJia B 3a/laHue BKIIOYEH HE OJMH, a JIBa WM Ooliee 3JIEMEHTOB
conepkanus. [IpuBeneM nmpuMep TaKOTo 3a/1aHUS.

3ananue Al4 B Bapuante 1

Hns BemectBa cocrtaBa C4H1002 umciio wW30MEpOB, OTHOCSIIMXCA K  KIaccy
MHOTOaTOMHBIX CITUPTOB PaBHO (YETHIPEM).

C oTuM  3amaHWEM CHPaBWIUCH TONBKO 24% ywammuxcs. DTOT pe3yibTaT SIBHO
CBUJETEIBCTBYET O TOM, UTO 33/IaHHE HE COOTBETCTBYET 0a30BOMY YPOBHIO.

B o00meo0pa3oBaTeIbHOM Kypce XHMHU W30MEpHUS U €€ BHUJBI PacCMaTPHUBAIOTCS, B
OCHOBHOM, Ha MPUMEPE YIIEBOAOB Pa3IMUHbIX TOMOJIOTHYECKUX psiioB. [lo Mepe manmpHeiiniero
W3YYCHHS 3TOTO MOHATHS MPOUCXOIUT 3aKPEIUICHUE 3HAHUH Ha OTIEIHHBIX IIPUMEpaxX BEIICCTB
C pa3UYHBIMH (YHKIHOHAIBHBIMUA TPYIIaMH (CHOHMPTaX, KHACIOTaX W Jp.), MHOTOATOMHBIC
CIUPTHI M3YYAIOTCS HAa MPUMEpPE TIIMIEPHHA, T.K. UMEHHO OH JIGKUT B OCHOBE IOJIYYCHHS
CIOXHBIX 3QupoB, xkupoB. CHeuuanbHO Kiaccu(UKalMs, Ha3BaHUS U HU30MEPHs
MHOTOATOMHBIX CIIHUPTOB HE SIBJISIFOTCS OOBEKTOM H3y4eHHs. BoT moueMy OCHOBHas macca
ydaluxcs HE CHpaBUJIach C 9TUM 3aJaHueM. Ero MOXHO M HYXHO CUUTaTh 3aJlaHUEM
MOBBIIIICHHOTO YPOBHS. OO 3TOM CBHJCTEIILCTBYIOT M JAaHHBIC 10 €0 BBITIOJHEHUIO CHIIbHBIMH
YYaIIUMUCS. BEPHO BBIMOJHAIOT 3anaHue 44% y4eHHKOB, TOrJa Kak B TpYyMIe cladbIx
yYaIuXxcs MPOISHT BBITOJIHCHUS 33JaHui cocTaBmit 6%.

3aganue A13 (BapuaHnrt 2).

JIJist yTIIeBOIOB TOMOJIOTHYIECKOTO Psijia OCH30J1a SIBISICTCS XapaKTePHOW THOPHIU3AIHS
1) tonbko Sp? 2) sp>usp 3) sp? u sp® 4) sp u sp.
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EcTtecTBeHHO, UTO Y4YEHHMKY MpPH BBITOJHEHUH 33JaHHUSI HEOOXOIHMMO OIpPENEIUTh BH]L
rUOpUIN3AIMK JIEKTPOHHBIX OpOuTaNell, HO OH He MOXXET ATOTO CJlIeNaTh, €CJIM HE BCIIOMHHUT
x0T ObI IBa — TpU roMosiora 0eH301a U 3TO 3aTPyIHSET JUIsl Hero BhIOOp MpaBUILHOTO OTBETA,
IPOIIEHT MPaBWIBHBIX 0TBETOB cocTaBisieT 33%. [Ipu aTom 43% CUIBHBIX y4aluxcs OTBEYAIOT
MPaBUJILHO, a cadbIe Mar0T TOJIBKO 21% mpaBUILHBIX OTBETOB.

Ha ocHOBe 3THX pe3yJlbTaToB MOXHO CJElaTh HEKOTOPHIC BBIBOIBI. a) MOHSATHS
W30MEpHUsSI U TOMOJIOTHSI B LIEJIOM YCBOCHBI yUaIlUMHCS Ha JOCTATOYHOM YpPOBHE; 0) B IEIsIX
NoJy4yeHuss Hambosiee OOBEKTHBHBIX PE3YJbTATOB IO YCBOCHHMIO TOTO HJIM WMHOTO TOHSATHUS
BaXHO TMPAaBUIBHO KOHKPETHO (opMyiaHpoBaTh 3aJaHUE, KOTOPHIM O3TO  MOHSITHE
KOHTPOJIUPYETCH.

5) BaxxHbIM TIOKa3aTeeM OICHKH YPOBHS 00I111e00pa30BaTeIbHOM MOATOTOBKH SIBJISIETCS
aHAJIU3 YCBOCHUS 3HAHUI O XMMHMYECKON pEeakIuu W 3aKOHOMEPHOCTSAX ee MpoTekaHus. He
CJIy4aifHO B CO/ICpP’KaHUHM UTOTOBOW pabOTHI 3TH 3HaHUS TpoBepsitoTcs 10 3agaHnsMu B KaXKI0M
BapHaHTe.

Tabmuna 4.9.4
Pe3ynbTaThl BBINOTHEHHS OTICIBHBIX 3aaHuii pabOThI M0 XUMHYECKOU peakin B (%0)
DneMeHT conep KaHus Ne Bapuant Cpennnii
3a1a- 1 2 3 4 MIPOIICHT
HUS
CKOpOCTh XMMHUYECKOM peaKIuu A20 78 74 85 17 64
A?21 63 57 54 60 59
XHUMHYECKOE PABHOBECHE A22 44 90 33 71 60
Krnaccudukanms xumudecknx A24 69 78 84 67 75
peaxiuit A25 62 65 74 69 68
PaccranoBka  koapdunmentoB B | A28 70 76 40 71 64
YpaBHEHHSIX XUMHUUECKUX PEAKIMH
I'uaponus coneit A26 55 57 62 54 57
DJEeKTPOIU3 PACIUIaBOB U PacTBOpoB | A27 55 52 27 S7 48
coJie

JlanHble TAOJNMIIBI TO3BOJIAIOT MPOAHAIM3UPOBATH YPOBEHb O00IIe00pa30BaTEIbLHOMN
MOATOTOBKM BBITYCKHUKOB IO BONPOCAM BaXXHEMIIEH CUCTEMbI IOHATHM 10 XUMHH —
XUMHUYECKON PEeaKIK U 3aKOHOMEPHOCTSIM €€ MPOTEKAHMUS.

B menom 3TH MOHSATHS JOCTATOYHO XOPOIIO yCBAaMBAIOTCS ydamumucs: /5% w3 HUX
XOPOIIO KAaCCUPUITUPYIOT XUMHUECKUE TPOLIECCH 0 TUMaM; OobIie mosoBuHb (60% 1 64%)
COOTBETCTBEHHO YCBOWJIH CIIO)KHEUIITNE TEOPETHUUECKHE MOHATHS XUMUYECKOTO PABHOBECHUS H
CKOPOCTH XHUMHUYECKOW peakiuu, 64% - crpaBisioTcss ¢ PacCTaHOBKOW KO3(HUIIMEHTOB, H,
CJIEIOBATENILHO, XOPOIIO BIAACIOT TOHSATUSMHU KOJWYECTBECHHBIX OTHOLICHUH B XUMUH.
Heckonbko TpyaHee, Ha 0ojee HU3KOM YPOBHE YCBAMBAIOT Yy4YalllUecs CIOKHbBIE MOHSTHS
TUAPONIN3a W DIIEKTPONIM3a COJICH, YTO MOXKHO OOBSICHHUTH TEM, 4TO B 0a30BOM Kypce OTH
MOHSTHS HE U3YYalOTCs, U B UTOTOBOW paboTe 3aJaHusl Ha MPOBEPKY YCBOCHUS STUX MOHSATHI
OTHECEHBI K 3aJ]aHHsIM MOBBIIIEHHOTO YPOBHS. B kKauecTBe mpruMepa paccMOTpuM 3ananue A22
BapuanT 1. Huskuii mporeHt (44%) BBINOIHEHHS 3TOrO 3aJaHus OOYCIIOBJIEHO TEM, YTO B
nporpamMe ypoBHs A (0a30BbIii Kypc) JIMIIb JaeTcsl MOHSATHE O THUAPOJIM3E Kak Mporiecce
pasliokeHust cojiel Boaoi. MexaHu3M THIIpoiu3a, U TeM OoJjiee, YCIOBUS €ro MPOTEKAHHs He
paccMaTpuBalOTCs BOBCE.

K sTomy Ty 3a1aHuii OTHOCATCS TakKe 3agaHust A26 B OCTalbHBIX TPEX BapHaHTax (2,
3 u 4). bonee Boicokuit mpoueHT (54% - 62%) yuarmmxcsi, BBIMOJIHUBIIMX 3TO 3aJaHUE, 10
CpaBHEHHIO C 3amaHueM A22, o0OBsICHAETCS TEM, YTO B COJCpPXAHWW 3aJaHUN HE
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KOHKPETU3UPYIOTCSl YCJIOBUSl NPOTEKAHUS THIPOJIM3a U He TpedyeTcs 3HATh XMMUYECKOE
paBHOBECHE M YCIOBHSA €ro cMmeuieHus. lIpu BBIOTHEHMH YKa3aHHBIX 3aJaHUN YUYCHUKY
JIOCTAaTOYHO [0 COCTAaBY COJIM OINPENENNUTh, IOABEPraeTcsl JU OHAa THAPOIM3Y MU Kakas
o0pasyeTcs cpeia B IPOIECcce €€ paCTBOPEHUS.

AHanu3 pe3ynbTaTOB BBINOJHEHMS 3aJaHusd A27 B KaXIOM UX 4YEThIpeX BapHUaHTOB
(55%, 52%, 27%, 57% COOTBETCTBEHHO OT OOLIECTO YMCIIA yYAIUXCs) MO3BOJSET YTBEPKIATh,
YTO MOHATHSA, U3yyaeMble B 0a30BOM Kypce Ha YPOBHE O3HAKOMIIEHUS HE CIIEAyeT BKIOYaTh B
COJIepKaHWe HMTOTOBOM palOoThI, MpeXkJe BCEro, B 4aCcTH A, 3aJaHUi KOTOPOM OTHOCATCS K
6azoBoMy ypoBHIO. Bece 3Ti 3aganus TpeOyIoT OT ydaruxcsi 3HaHUH 00 3JIEKTPOJIN3E PACIIaBOB
U pactBopoB coiieil. B Bapuantax Ne 1, 2 u 4 3tu 3aganus GopMyIupyroTCs TaKuM 00pas3oM,
YTO OT y4Yalmxcsi TpeOyeTcsl 3HaHWEe OOIETO MOJIOKEHHSI O TOM, KaKhe BEIIeCTBa 00pa3yroTCs
Ha 3JIEKTPOJaX MPHU MPOXOXKICHUU 3JIEKTPHUUECKOro TOKA 4epe3 pacTBOpP WIM paciliaB COJHU B
3aBHCHMOCTH OT €€ cocTaBa. B Bapmante Ne 3 3amaHue yCIOXKHSETCS 3a CUET TpeOOBaHUS
yKa3aThb HE BEIECTBO, a mporecc (B OTBETe MPHBOIATCS YpPAaBHEHHUS PEaKiuii), KOTOPBIi
NPOMCXOMUT Ha JIeKTpoxax. Bcero mumme 27% ywammumxcs TAlOT BEpPHBIE OTBETHI HAa 3TO
3aJaHue, 1aXxe B IPYIIe CUIIbHBIX ydaluxcst TojabKo 41% ux naroT npaBUIIbHbIN OTBET.

AHam3 pe3yNbTaToB MPOBEPKH YCBOCHHUS JJIEMEHTAa COACPIKAHUS «OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIMK», MOKa3ald, YTO 33JaHUs Ha OIpEJesIeHUEe CTENEHH OKUCIIEHUS
OKHCJIUTENISl BBIMOJHSIOTCSA J0CTaTouHo ycremHo (69% mnpaBuiabHBI OTBETOB). Y CHENIHOCTD
BBINOJIHEHUSI 3aJIaHUM, B KOTOPBIX TpeOyeTcs paccTaBUTh KOA(PPHUIMEHTH BO BCEM YpPaBHEHUU
wiy niepes; GopMyIioit okucuTels (BOCCTAHOBHUTEIIS) OKa3bIBaeTCs Takoii ke 69%.

PesynbraThl BBIMOJNHEHWsI JPYrMX 3aJaHuii, B YacTHOCTH, Ha ONpeAeicCHHE
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHOW pEaKIMd Cpeau IPYrHX THUIOB peakuuii (Bapuant 1)
coctaBnsieT 62%.

CHOXHOCTh 3aaHusl, CBS3aHHOTO C XHMHYECKHM paBHOBECHEM H YCIOBHSIMHU €ro
CMeIleHHsT Ha mpuMmepe peakuun stepudukaimu, (B3 Bapuant 1) mpebimaer TpeOOBaHUS
0a30BOTO YPOBHS M TIOITOMY YCHEHIIHOCTh €TO BBIIOJHEHHMS, OKa3aJach JOBOJBHO HU3KOH
(10%).

3amaHus, KOTOpHIE IPOBEPSIOT 3JEMEHTHI COJIEP)KaHHS TPHUKIATHOTO M TPAKTHKO-
OPUEHTHUPOBOYHOIO XapakTepa: CHocoObl MOTYYeHUs M NPUMEHEHHs BEILECTB, KaueCTBEHHbIE
peaxiyy, Ha3BaHHWS pPEAKIHW, NPUMEHSEMBIX B XHUMHYECKOM IIPOHM3BOJICTBE, COCTABISIOT
HEOOJIBIIYI0, HO BaXKHYIO YaCThb UTOTOBOH paOOThI. YCHEUIHOCTbh BBHIMOJIHEHUS 3THUX 3aJaHUMN
kosebnercst ot 41% no 85%. Ilpu sTOM crlemyer 3aMeTHTh, YTO YCHEIIHOCTH BBITIOJTHEHUS
3amanuit yactu A (32, 33, 34) cocraBnsier B cpeanem 64%, a B yactu B 3TOT mpoIeHT paBeH
Bcero ymmb 42%. DTOT pe3yiabTaT ONpeneNsieTcs NMPEkKIe BCEro TEM, YTO HEOOXOIUMOCTH
U3yueHUs MaTepualia MPHUKIAJHOIO XapakTepa, YeTKOo 3aduKcHpoBaHa B MIpOrpamMMax
MIKOJBHOH XMMHH B COOTBETCTBHM OO0S3aTEIbHBIM MHUHHUMYMOM COJEpXKaHHsS 0Opa30oBaHUS.
OpHako B mpoliecce MpenojaBaHusl 10 CUX MOP MHOTUMH YYHUTEISIMU OH PEKOMEHIYEeTCs s
CaMOCTOSITEIIFHOTO M3ydeHHus. Ha pe3ynbraT BBIONHEHHS STHX 33JaHUI BIMSET M Ka4eCTBO
3aJTaHUH.

[IpuBenem npumep.

3ananue B7 BapuanTt 1.

Kaxkoe sewjecmso nyscHo 8occmano8ums, 4moobsl noryuums nponanon—2? Y CreurHoCTb
BeInoTHeHust 41%, B rpymnme cuiabHbIX yuaruxcs /3%, B rpymme ciadbix 16%.

B comepxanum 3amaHus, MO KpaiHeH Mepe, [BE TPYAHOCTH €r0 BBIIIOJHECHUS:
1) yuammiics JOMKEH ONPENCNTUTh IOJI0XKEeHHe (YHKIMOHAIBHOW TIPYIIbl B MOJEKYJIe
IPOMAHOJIA, YTO CBSI3aHO CO 3HAHMEM U30MEPUHU OJJHOATOMHBIX CIIMPTOB; 2) YYAIHICs JOIDKCH
JI0ra/laThCsl O MOJYYEHUH M30Mepa CIHUPTA, OJHAKO CIIOCOOBI MOIY4YEHHUs! CIIMPTOB U3 KETOHOB
HE M3Y4aroTCsl.
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OcTaHOBMMCS OTHEIBHO Ha TPYOHOCTSX IPU BBINOJIHEHUHU 3aaHui, TpeOyIomMxX
NPUMEHEHHUs] 3HAHUN O XapaKTePHBIX «KaueCTBEHHBIX» PEaKUUAX Ha T€ WU WHBbIC BEUIECTBA.
Ecnn Takoe 3agaHue yCIIO)KHEHO TpeOOBAHHMEM CpPaBHUTb XMMHUYECKHE CBOMCTBA BEIIECTB,
pe3ysapTaT WX BBINOJHEHUS OKAa3bIBACTCS 3HAYMTENIBHO HIDKE cpenHero. Ilpumep Takoro
3a7laHus.

3ananue A31 Bapuanr 1.

C nomowpio peakyuu «cepebpAHO20 3ePKANA» MOJICHO pPAaA3IUYUMb
pacmeoput:
1) entoxoswl u hpykmosol
2) ¢pykmo3svl u caxaposvl
3) 2nr0K03bL U YKCYCHOU KUCTOMbL
4) kpaxmana u enuyepuna
[Tpu BBIOTHEHUH TOTO 331aHUS TIOJYYEHBI BEChbMa HU3KHE PE3YIIbTaTHI:

B LIEJIOM - 37,5%

B TpyIme cibHBIX - 49,6%

B rpymnme ciabeix - 25,7%.

3TO MOXHO OOBSICHUTH TEM, YTO (PPYKTO3a M3BECTHA YUAIIUMCS KaK M30Mep TIFOKO3HI,
HO €€ CTPOEHHE KaK MHOrOaTOMHOIO KETOHOCHHUpTa He paccMarpuBaercs. MMeHHO 3TO
BBI3BIBACT 3aTPYAHCHUS yUJaIUXCs B CIydae HEOOXOAUMOCTH ONPEACIUTh €€ CBOMCTBA, T.K. UM
HEHU3BECTHBI XapaKTEPHbIE PEAKLIUU /TSl KETO3.

[Ipemmaraembie B UTOrOBOM paboTe 3aJa4l MPOBEPSUIM YMEHHUE y4allluXcs MPUMEHSTh
TEOPETUYECKHE 3HAHUS JJIsl PelIeHUs] KOHKPETHBIX BOMPOCOB CBSI3aHHBIX C KOJIMYECTBEHHBIMU
OTHOIICHHUSIMHA BEIECTB TPU XMUMHUYECKHX PEaKIHAX. AHAIN3 OTBETOB YYAIIMXCS IOKa3all
TPaJULMOHHO HU3KHM MPOLEHT YCHEIIHOCTH BBINOJHEHUS 3TUX 3aJaHMi: B 4YacTM A OH
cocrapiset B cpenneM 48% (pazopoc ot 15% o 64%), a B wactu B — 36% (ot 12% 10 56%).

AHaiu3 3TUX IaHHBIX [TOKa3bIBAET, YTO HaKOOJIee JIErKO BBITYCKHUKH PEIIAIOT 33/1a4H, B
KOTOPBIX [0 HM3BECTHOMY KOJHMYECTBY (Macce) BCTYMAIOIIErO B PEAKIIMIO BEIECTBA CICAYET
HaWTH KOJHYECTBO (Maccy) MpoayKTa peakimu u Haooopot (58% - 63%). Takoii ke pe3ynbrar
TIOJTYYaeTCsl, €CIIM TI0 YCIOBHUIO 3a/Ia4M JIaeTCsl M3BECTHOE YYALIUMCS YPaBHEHUE PEAKINH, OHU
JIETKO CIIPABIISAIOTCS C €r0 COCTABICHUEM.

JlocTaToOYHO YCHEMHO pemaroT YYEHUKH 3aJadd Ha pacTBOP C yKa3aHHOM MacCOBOH
noseit pactBopenHoro Bemiectsa (B9 Bapuant 1, ycrnenrHocts BeinonHeHus 56%0).

[Toka3zaTenpHBI pemieHus 3a1a4 B yactu B. Paccmorpum ux Ha npumepe 3amanuii B9 u
B10 Bapuant 4. YcnoBus oOeux 3ajad HpeArosiaraloT HaXOXKAEHUE KOJIWYECTBA BEIIECTBA,
MOJYYCHHOTO B pE3yJbTaTe peakiyH, a IOTOM B TEpPBOW 3amaue TpeOyeTcs OIpeNeuTh
MacCOBYIO JIOJIIO HE BCTYNUBLIETO B PEAKIMIO BEIIECTBA, a BO BTOPOU — ClIeNaTh 3TO, YUUTHIBAs
TETIOBOK 3P deKT XuMudeckoi peakuuu. CoueTaHWe pa3WYHBIX SJIEMEHTOB COJCPKaHUS B
YCIOBMSX 337a4l OKa3bIBAIOT CUJIbHOE BIMSHUE HA PE3yJIbTAaT BHINOJIHEHUS; B IEPBOM CIydae —
29%, a Bo BTOpoM — ToJIbKO 12%.

[TpuBbluHas ¢opmynupoBka 3azanuss B9 B Bapuante 3, NO3BOJISET ydalluMCs
CIPaBHUTHCS C BBIMTOJNIHEHUEM 3amanus Ha 43%. OTcyTcTBHE Ha3BaHUS BTOPOTO JJIEMEHTAa B
COCJMHEHUH, M YyKa3aHHWe Ha TO, YTO 3TOT DSJEMEHT MPHUHAUIEKHUT TEepBOM TIpymie
NePUOTUIECKON CUCTEMBI CHI)KAET pe3yJIbTaT BhIoNHEH!s 10 13%.

CratucTHyecKMi aHajaM3 KayecTBa BBINOJHEHHsS HTOrOBOM pPabOThHl yKa3blBaeT Ha
HEOOXOIMMOCTh COBEPIICHCTBOBAHMS COJIEPKAHMS 3aJJaHUI U B LIEJIOM BCETO TECTa.

OCHOBHBIMU HalpaBJIEHUs] COBEPLICHCTBOBAHUS UTOIOBOM pabOThI MOTYT OBITH

1) BbIpaBHHBAHUE 33J[aHUII 110 YPOBHIO CJI0KHOCTH;

2) oOecrieueHHe MapauIeIbHOCTH 3aaHHi B KaXKIOM U3 BAPHAHTOB;
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3) yrounenue (GOPMYIHMPOBOK 3aJaHUN 3@ CYCT MOHATHH, HE BXOAANIMX B
00s13aTeNbHBII MUHIMYM OOpa3oBaHust 10 xuMuu (ypoBHst A u B) u nmpeayaraembix
JUCTPAKTOpOB (yacTh 1);

4) yBenMuYCHHE YHCIIA 3aJJaHMH HA XMMUYECKUE CBOMCTBA HEOPTaHWYECKUX BEIIECTB 3a
CYET YMEHBIICHUS OTOTO 4YHCIa HAa XUMHUYECKHE CBOWCTBA, CTPOCHHE |
HOMEHKIIATYPy OPraHUYECKHUX BEIIECTB;

5) cobmomeHre TOCIEe0BATEILHOCTH PACIONOKEHUS 3aJaHWii 10 CTEHEHH WX
HapacTaIoIIeH CIIOKHOCTH, U TIPEXKIE BCETO, B YaCTH 2;

6) cokpallleHHe YKCiIa 3aJaHnuii 9acTH A 3a CYeT 3aJaHHii, He OTBEYAIOIIUX 0Aa30BOMY
YpOBHIO 00pa3oBaHUsl.

Pe3ysibTaThl aHKEeTHPOBAHUSA YUUTeJIei

Ha Bompocsl aHkeThl moiy4deHbl OTBeTHI OT 1 179 yumteneidt xummm. DTO ydHTeNd,
kotopsie B 2002/03 roay mpemnogaBaau xuMuio B 11 kiaccax.

bonbimmacTBO yunteneir (88,8%) mmMeeT BhICIIEE Neaaroruyeckoe 0Opa3OBaHUE IO
npeaMery «XuMus» (1 OHOJIOTHs), HEKOTOPBIC MOMYUYHIH CICHUATbHOCTD YUUTENS M0 IPYTroMYy
npeamety (6,6%). B psime mikos mpenoarT XUMHIO YYUTENs, He MMEIOIINE MeAarorn4ecKoro
oOpazoBanusi, HO oOkoHumBIIMe npyrue BY3sr (6,1%). Ecte yuutens co cpemHum
NeJarOTHYECKUM U JIa)Ke CPEIHUM HereaarorndeckuM odpazoBanuem (coorBerctBeHHo 0,6% u
0,8%).

Cpenu yuureneil XMMUHM TIOAABJIsIONICe OONMBINUHCTBO >keHImHbI (92,6%). Maio
Mostoabix yuutenei (6,6% - mo 30 set; 23% - mo 40 ner). OCHOBHO# COCTaB MpernoaaBaTencii
XMMHH B IIKOJIAX — 3TO yUUTeNs npeaneHcuonHoro (47,4%) u nencuonnoro (22%) Bo3pacra.

B cBsI3M ¢ 3THM TMOHATHO, YTO XMMHIO B OCHOBHOM NPENOAAIOT YUUTEIS C OOJBIIMM
(6onee 15 net) megarorudeckuM ctakeM. JTH (akThl HE MOTYT HE BBI3bIBATh OCCIIOKOIMCTBA O
TOM, KTO OyJIeT 00y4aTh IIKOJIHHUKOB XMMHUH B OyAyIEeM, KOT1a IPOU30HIET CMEHA IIOKOJICHUH
YUUTEIIEH.

HenenbHast Harpy3ka yyuTesnel 1Mo BCeM NpeAMETaM, Kak IPaBHJIO, MPEBBIIIAET OIHY
craBky (18 gacoB). Tak 1,5-craBku (0 27 dacoB B Hepaenro) uMeror 49,3% yuureseii; 2 cTaBKu
(mo 36 yacoB) umetot 27,8% yuurerneit; cBoiie IByX cTaBok (0ojee 37 4acoB B HE/IEIIO) HMEIOT
1,7 yuureneil.

Ecnu ydects HeOOMNBIIOE YHCIO YAacoB, OTBOAMMBIX Ha XHMHIO, TO MOXHO CHEJIATh
BBIBOZ O TOM, 4TO OOJbIasi HenelbHas Harpy3ka y4YUTeNed CO3MaeTcsi MHOTOIPEIMETHBIM
npernogaBaHueM (xuMusi + OHOJOTHs; XuUMHUs + reorpadus M T.I.), YTO OTPHLATEIHHO
OTpa’kaeTcs Ha KauecTBe 00yUEHUS] XUMHH.

OTBeTHl Ha BOINPOCH! O Mpo¢uiIe Kiacca, B KOTOPOM pabOTaeT y4uTesb, MOKAa3bIBAIOT,
YTO MHOTHE IIKOJIBI €IlIe HE ONPENeIHIN KOHKPETHOE HampaBiieHue B 00yUeHHH MIKOJIHHHUKOB,
MOTOMY YTO COXpaHHWIN «001eobpa3zoBaTenbHbIi» mpoduns 34,2% kiaccoB. MeHblle MIKOT
UMCIOT KJIacChl (pu3uKo-MaTeMmatuueckoro npoduns (17,6%), Ha TpeTheM MecTe — KIacChl
XUMHUKO-Ononoruyeckoro npoduis (13,0%), Ha yetBepToM — rymanutapHoro npoduis (9,9%).
Hanee cnenyror npoduian: conno-skoHoMuueckuii (4,3%), texHonoruyeckuit (3,9%), npyrue
npodunu (He ykazaHo kakue) — 11,6%.

Takum 00pa3oM, TOBOJBHO OOJBIIOE YHCIIO IIKOJ BBIOHMPAIOT 00me00pa3oBaTeIbHBIN
npoduip mim 00IEeo0pa3oBaTENbHBI C OTACTBHBIMA NPO(QHUIBHBIMU TPYNIIAMHU YYalIUXCS
(34,2% u 6, 82%), 1.c. B urore okoj0 42% MIKOJ OCTAIOTCS B TPAJAMIIMOHHBIX YCIOBHSIX
0o0y4eHus.

B cBsI31 ¢ 3TUM TOHSITHO, YTO MPENOAAIOT XMUMHIO IO MporpamMmMe 6a30Boro ypoBHs (A)
62,5% yuureneii. B kimaccax, rae XMMHUS M3ydaeTCsl HA MOBBIIICHHOM ypoBHE (IMPO(UIBHBIN
Kypc, ypoBenb B), pabotaer 32,4% yuureneii. [Io aBTopckoii u apyroit mporpamMmam paboTaroT
cooTtBeTcTBeHHO 3,5% u 1,6% yuuteneii.
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Yuciio ypoKoB XMMHUH B HEJIGIO pa3iIndaeTcs B 3aBUCUMOCTH OT mpodus kinacca. Tak,
Bcero 3a 1 wac B Henmemo u3ydaercs xumusi B 8,6% kiaccoB. DTH JaHHbIE B OCHOBHOM
COOTBETCTBYIOT YHCITy KJIACCOB T'yMaHuTapHoro npoduis. Ho pacxoxaenue B uncnax (9,9% u
8,6%) mo3BouisieT caenaTh BHIBOA O TOM, YTO YaCTh KJIACCOB TYMaHUTAPHOTO MPOQUIIS N3ydaroT
XUMMIO 110 2 4aca B HELEIIO

[Monmassiroree OOMBIIMHCTBO Ki1accoB (63%) uMErOT B yueOHOM IIaHe 2 yaca B HEJCITIO
Ha  W3yYeHWe XUMHHU. Takas  HemenbHas  Harpyska oOIpeAeleHa B Kiaccax
00111€00pa30BaTENBHOTO, COIHO-3KOHOMUYECKOTO, TEXHOJOTHUYECKOTO M HEKOTOPBIX IPYTHX
npoduIei.

[To 3 HenenpHBIX yaca umeroT 11,6% yuureneit, npenogaronux, Kak mpaBuio, B Kiaccax
(GU3UKO-MaTEMAaTHIECKOTO MPODUIIS.

[To 4 yaca B Henento Ha xumuio umeroT 13,8% yuuteneit, paboTaromux, Mo-BUAUMOMY,
B KJIaccaX XHMHUKO-OHoiormdexoro npoduis. B kmaccax ¢ yriryOJeHHBIM U3ydeHHEM XHMUHU
otBouTCs 110 5 1 6 HexenpHbIX YacoB (1,8% u 1,1%). B oTaenbHBIX cilydasx yKazaHHO Jaxe 8
u OoJiee yacoB B Hepenmo ypokoB xumuu (0,6%), 4To npeacTaBiseTcss MaopeaabHbIM.

OcHOBHbIE YUEOHUKH, 110 KOTOPHIM 00yyanch ydamuecs 11 kinaccos:

1) O.C.Ta6puensH u ap. Xumus, 11 (49,2%);

2) JLC.Tys3eit u ap. Xumus, 11 (25,3%);

3) W.H.Yeptkos, P.I'. UBanosa. Xumus, 11 (10,6%);

4)  E.B. CaBunkuna. Xumus, 11 (2,5%);

5) JL.A. lisetrkoB. Xumus, 10-11 (5,7%);

6) Hpyroii (Bo3moxHO yueOnuk: I'.E. Pynsuruc. Xumus, 11, — ucrons3yrot 8,4% 1kon
(k;maccoB).

JIOTIONTHUTENBHO WCIONB3YIOT T )K€ YYEeOHUKH, HO, K COKaJIICHHIO, HEH3BECTHO, B
COUYCTAHUH C KAKUM OCHOBHBIM ydeOHUKOM: 1-b1if — 17,7%; 2-o0it — 12,2%; 3-nii — 6,7%; 4-p1it —
3,1%; 5-writ — 39,3%; 6-oii — 32,2%.

Ha ocHOBaHMM STHX JaHHBIX MOXXHO IPEINOJOXKHTH, YTO BHIOOp y4deOHMKA Majo
3aBUCHT OT mpoduis kinacca. [IpeoOmaganue mepBOro W BTOPOro y4eOHHKOB, COJEpKAHUE
KOTOPBIX OPMEHTHPOBAHHO HA YPOBEHb B, 00BSCHAETCS HE TEM, YTO MHOTO KJIACCOB XMMHKO-
OMOJIOTMYECKOTO M (U3MKO-MaTeMaThHueckoro npoduiei (ux mpumepHo 30%), Ha KOTOpbIE
paccuMTaHbl Ha3BaHHbIC Y4YCOHWKH, a WX I[IHUPOKOH PaCHpPOCTPAHCHHOCTHIO (yCHIHAMH
Usnatensckoro Jloma «JIpoda») u nmpuHYIUTEIBHBIM BHEAPCHUEM B LIKOJBI. Bolblias dacth
9THX Y4YeOHMKOB OKa3bplBae€TCs B KIaccax, TJe B COOTBETCTBUH C HIpoduiieMm
(oOmreoOpa3zoBaTenbHBIM) O0yueHHE BemeTcss Ha ypoBHe A. B cBsi3M ¢ 3THUM, BBUAY
HEIOCTYITHOCTH YYEOHHKOB, YUHUTENS HCIOJB3YIOT B KAa4eCTBE JOIMOJHUTEIHHBIX HEKOTOPHIE
TPaAWIOHHbIE YYEOHUKH, KOTOPBIC BBIMOJIHSIOT IO-BUAMMOMY, pOJIb OCHOBHBIX. JTO
yueOnuku: JI.A. IlBetkoB. Xumus 10-11 (39,3%); apyroi (uutait, ['.E. Pynsutuc. Xumus, 11)
(32,2%).

Pemenne o BhIOOpe y4yeOHHKA JAleKO HE BCErna NMPUHUMAET CaM yYUTeNlb, KOTOPBIN
OTBeuaeT 3a kauecTBO o0yueHus. Jlumb 38,7% yuureneit BEIOUpAOT Y4eOHUK CAaMOCTOSITENBHO.
B npyrux cioywasx pemieHne o BbIOOpe ydeOHWKAa TPUHUMAIOT PETHOHAJBbHBIC OpraHbl
ynpasnenuns (30,3%), anmunuctpanus mkonst (14,4%) u ee neacoBet (5%), yKa3pIBAIOT TaKKe
u MO P® (11,3%). Takas cutyarus ¢ BLIOOPOM yu4eOHUKOB HECOMHEHHO BJIMSET Ha Ka4eCTBO
00yYeHUS ¥ OTHOIICHHUE YYALIUXCS K IPEAMETY U BBIOOPY MPOUIIS.

Bo3MoxHO, 4TO HeyAauyHbIH BBEIOOp YdeOHUKA HE MO3BOJISIET YUUTEIIO BBICOKO OLEHHUTH
ero coorBercTBue npoduiaro. Ilo MHeHHIO y4uTenel, y4eOHHK IO COAEPKAHUIO B OCHOBHOM
COOTBeTCTBYET Ipoduiio Ha 66,3% (a He MOJHOCTHIO), MO CTHITIO M3IoXeHus — Ha 51,3%, mo
noctynHocTu Beero Ha 46,8%. [To konuuecTBy 3aaa4 u ynpaxknenuit — Ha 44,3%, no xapaktepy
3a1a4 u ynpaxHeHuit — Ha 34,8%.
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HeynoBieTBOPEHHOCTD yuuTeNeH y4eOHUKOM (K COXAJICHUIO, KOHKPETHBIN yUCOHUK HE
yKa3aH) MPOSBUIIOCH M B TOM, YTO OHH IMPEJIaraloT UCKIIOYUTh HeKoTopblid Martepuan (40%),
MOTOMY YTO Yy4YeOHHMKH, HCIOJb3yeMble B KJaccax o00IIeo0pa3oBaTeIbHOTO MPOQuIIs,
neperpy’>keHbl  CofiepkaHueM. MHOTHe yuuTelns TMpeAaraloT YCHIUTh IPAKTHYECKYIO
HarnpasJIeHHOCTh coaepxkanus (43,2%), MOBLICUTH TeopeTHueckuii ypoBeHb (19,2%), BKIIOUNTH
HOBBI (HEe yKa3aHHO Kakoit) maTepuan (25,1%).

[lpy KOHTpOJIC 3HAHWK YYHTEIs] OPUCHTUPYIOTCS B OCHOBHOM Ha TpeOOBaHUS K
HOATOTOBKE BBITYCKHUKOB CTApILIEH MIKOJBI, YKa3aHHbIe B yuyeOHOW mporpamme (78,6%), Ha
00s13aTeIbHBI MUHUMYM COJICpXKaHUsS, YTBEPXKIACHHBIM mpukazamu MO P® 1998, 1999 rr.
(58,0%), Ha MpOEKT 00s3aTeNLHOTO MHHHMyMa COJIEPXKaHUS M TPeOOBaHHMS K IMOATOTOBKE
yuaIrmxcsi, pa3pabotaHHbiii aas skcnepumenrta (46,3%), Ha cBoM COOCTBEHHBIC TpeOOBaHUS
(36%). Ilpu KOHTpoOJic 3HAHWN YYHUTENS OPHEHTHUPYIOTCS TaK)K€ Ha CHCTEMY 3aJaHuil B
yueOnuke (21,9%), Ha MeTonuUecKre PeKOMEHIALUH, OmyOInKoBaHHbIe B mocobusx (36,6%),
Ha TpeboBaHus, pa3paboTanHbie B peruone (4,8%).

Htoramm sKcrmepuMeHTa Y4YuTeNs ynoBieTBopeHbl 4acthuuHO (55,3%), B OCHOBHOM
ynosnerBopensl (19,1%), coBceMm He yaoBieTBopensr (22, 12%).

4.9.5. BbIBOIBI M MPe/IJ10KeHUs

[losny4yeHHble cTaTUCTUYECKHE NaHHBIE MO3BOJWIM CHENATh s BbIBOJOB. MTOro,as
paboTa 1o XMMHUU B paMKaX MOHUTOPHUHIAa 00pa30BaTeIbHOM MOJATOTOBKH YYalUXCs 110 XUMUHU
oOecreynsia BO3MOXHOCTh pEIICHUs] IMOCTaBICHHBIX 3ajad. llomyuyeHbl HaHHBIE O PEAIBHO
JOCTUTa€MOM  ypOBHE TpeOOBaHMII K KadecTBY 00IIeoOpa30BaTeIbHOW  MOATOTOBKU
BBIITYCKHUKOB 10 XHMHHU.

e AHanu3 pe3ysibTaTOB BBINOJIHEHUS UTOrOBOM pabOThI MO3BONSET CAEIAaTh BHIBOJ O
TOM, YTO BBIITYCKHHKH JTOCTATOYHO YCIICIITHO OBJAJENN BaXHBIMH U 00Ie00pa3oBaTeIbHON
HOJTrOTOBKU MO XMMHUU 3JIEMEHTAMH COJIEP/KaHUS

- [EpUOJMYECKUI 3aKOH U NEpUOAMYECKas CUCTEMa XUMHYECKHX DJIEMEHTOB
J.U. MeHnaeneeBa, NEpUOJUYHOCTh H3MEHEHHMsI BaKHEHIIMX  XapaKTEPUCTHK
XUMHUYECKHX 3JIEMEHTOB U UX COEANHEHUH;

- Kjlaccu(uKauus M XHMMHYECKHE CBOWCTBA PAa3UYHBIX KJIACCOB HEOPraHMYECKHX
COCTUHEHUH,

- Kjaccu(uKanus ¥ XUMUYECKHE CBOMCTBAa OPraHUUECKUX COCTUHEHNUH;

- 0o0uIre 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKITHH.

® Pe3ynbTaThl BBHINOJIHEHUS pPAa0OTHl B IIEJIOM YKa3bIBAIOT TAK)Ke Ha HEOOXOAMMOCTb
YCWJIEHUS] BHUMaHUS K BOIIpOCaM:

- THJpPOJIM3A U 3JEKTPOJIN3a PAaCTBOPOB U PACIVIaBOB COJIEH;

- IOJYYEHHs U UCIIOJIb30BAaHHUS BELIECTB,;

- I[PAaKTUYECKOI0 TPUMEHEHHUS 3HAHUH TpH OOBSICHEHUH CTPOCHMS BEIIECTB U
XUMHUYECKHUX TPOIIECCOB, a TaKKE IpPHU PEIICHUU PACUETHBIX 3a/ad pazIudHbIMU
Croco0aMu.

e CTaTHCTHYECKWI aHaJ M3 KauyecTBa BBHINIOJHEHUS HWTOTOBOW pPa0OTHI yKa3bIBaeT Ha
HE00XOIMMOCTh COBEPIICHCTBOBAHMS COJICPKAHUS 3aJJaHUI U B LIEJIOM BCETO TeCTa.
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[MTPUJIOKEHUE 4.9.1
Il;1aH UTOroBOM NPOBEPOYHOI PAdOTHI 0 XMMHUH

ITopsinko- YpoBeHb Tun IIpumepnoe
BBIN IIpoBepsieMble 37IEMEHTBI COAEPKAHUS CJIOKHOCTHU | 3aJaHHA BpeMs
HOMEp 3amanms “ BBITIOJTHEHHS
3aaHUs 3aganus (MHH.)
Yacrts 1
1 CoBpeMeHHbIE PEICTABICHNS O CTPOCHUN aTOMOB. M30TOTIBI. b BO 2
2 Crpoenne 3eKTPOHHBIX 0001049eK aToMOB. [ToHATHE 00 25IeKTpOHHOM ObOJake, S- M P-3NMeKTpoHax. Pammycer b BO 2
ATOMOB, UX TIEPHOIMYECKHE M3MEHEHUSI B CHCTEME XMMUYECKUX 2JIEMEHTOB.
3 Ilepuoauyeckuii 3ak0H 1 nnepuoauyeckas cucreMa anemeHToB J[.M.MenneneeBa b BO 2
4 Bubl XMuMUUECKO# CBsA3U: aToMHast (KOBaJIEHTHAst), HOHHAs, METaJUTHYECKast, BOA0poaHast. CriocoObl 00pa3oBaHust b BO 2
KOBaJICHTHOH cBsi3u. JlimHa u sHeprus cBsa3u. OO0pa3oBaHHe HOHHOW CBSI3H.
5 [onsiTHe 00 AMEKTPOOTPULATEILHOCTH XUMUYECKUX 3JIEMEHTOB. 3apsibl HOHOB U CTETIEHH OKHUCIICHHS b BO 2
XMMHYECKHX 3JIEMEHTOB B COCIMHCHHMSIX.
6 BerecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsI. 3aBUCUMOCTD CBOMCTB BELIECTB OT OCOOCHHOCTEH HX b BO 2
KPHCTAJUIMYECKON PEeIIeTKH.
7 MHoroo0Opa3ue HeOpraHn4eCKUX M OPTaHUYECKUX BEeIECTB. AJIOTPOIIHSL. b BO 2
8 Oo6mas xapakrepuctuka MetaiuioB |A-I11A rpynm B cBsi3u ¢ MX MOJOKEHHEM B IEPHOIUUECKON CUCTEME b BO 2
XUMHUecKHX dneMenToB JI.J.MeHnzeneeBa 1 0COOEHHOCTSIMH CTPOSHHS MX aTOMOB.
9 Mens, XpoM, ene30 — MeTaJuibl B rpynn b BO 2
10 Oo6mas xapakrepuctuka HemeTaioB |VA-VIIA rpymm B cBsI3M ¢ UX MOJ0XEHHEM B IEPHOANYECKON CUCTEME b BO 2
XUMHUYECcKHX 3neMeHToB JI.J1.MenzneneeBa n 0COOEHHOCTSIMH CTPOSHHS X aTOMOB.
11 B3anMoCBsI3p HEOPTaHUYECKHX BEIICCTB b BO 2
12 OCHOBHBIC TIOJIOKEHUS M HATIpaBJICHUS pa3BUTHs yaeHus A.M.ByTiiepoBa 0 XMMHYECKOM CTPOCHHUH b BO 2
OpTaHWYECKUX BemecTB. Mi30Mepus 1 TOMOJIOTHSI OPraHUYECKHX BEIIECTB. | OMOJIOTY M H30MEPHI YTIIEBOAOPOIOB.
CucremaTnueckass HOMEHKIIATYPA.
13 OCo0EHHOCTH XUMHYECKOTO U 3JICKTPOHHOTO CTPOCHHS alIKaHOB, AJIKEHOB, AIKHHOB, UX CBOMCTBA. BHbl b BO 2
rHOpUAN3aIMY IEKTPOHHBIX 00s1akoB. [I0OHATHE O UKIMYECKUX YTIIEBOJOPOIaX. ApoMaTHIECKHE
yraeBogopoasl. beHsour, ero anekTpoHHOE CTpoeHHe, CBOMCTBA. I'oMosorn O6eH3ona.
14 IIpenenbHbIe OAHOATOMHBIE 1 MHOTOATOMHBIE CITPTHI, aJIbACTUABI, IIPEIEIbHBIE U HENPEIEIbHBIE OJHOOCHOBHBIC b BO 2
KapOOHOBBIE KUCIOTHI (HOMEHKJIATYpa U CTpOeHHUe). ['OMOJIOTH CIIUPTOB, alTbIACTHIOB, KUCIOT. DICKTPOHHOE
CTpoeHHEe PYHKIMOHAIBHBIX TPYII KUCIOPOACOACPIKAIUX OPraHUUECKHX BEIIECTB.
15 Croxuble 3¢upsl. Kupbl. b BO 2
16 YrieBoibl, MX KJIACCH(UKAIIHSL. b BO 2
17 AMuHBI. DJIeKTPOHHOE CTPOSHHE aMHUHOTPYIL b BO 2

4 YpoBHU cioxHOCTH 3aaHUsA: b — 6a30BbIi, [1- TOBEIIICHARIH, B — BEICOKHIA.
2 Tyn sananus: BO — 3ananue ¢ BEIOOpOM oTBeTa; KO — 3amanme ¢ KpaTKuM OTKPHITHIM OTBETOB; PO — 3amaHne ¢ pa3BEepHYTHIM OTKPHITHIM OTBETOM.
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18 AMUHOKHCIIOTHI KaK aM(QOTepHbIE OpraHmdecKre coeqrHeHNs. beakn kak OHOmoITUMEpHI. b BO 2
19 Heopranudeckue BemectBa. Kitaccudukanus HeopraHHIeCKUX BemecTB. OpraHnyecKie BEemecTBa. b BO 2
Krnaccudukaiius opraHmyecKix BEIEeCTB.
20 TemnoBo# 3 dext xumudeckoit peakiu. CoXpaHeHHE U MPEBpAIICHUe YHEPTHH MPH XUMUIECKUX PEAKITUSIX. b BO 2
21 TloHsiTHE O CKOPOCTH XUMHUYECKON peakinu. DakTopsl, BIUSIOIINE HA U3MEHEHHE CKOPOCTH XMMHUYECKON peakluu b BO 3
22 Ob6patumMble 1 HeOOpaTUMBIE XUMHUECKHE PEaKINU. XUMUYECKOEe PAaBHOBECHE U YCIOBHS €0 CMEIICHHS. b BO 3
23 DNIEKTPOTUTHYECKAS TUCCOLMAITNS HEOPTAHUYECKUX M OPTaHMYECKUX KUCIIOT, MEI0Ye, COoJleH. b BO 3
24 Peakiuu noHHOTO OOMEHA. b BO 3
25 Peakuuy OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE. b BO 3
26 T'uaposns3 Coeid. 11 BO 3
27 DJEeKTPOIN3 pacIyIaBOB U pacTBOPOB cojed. Buapl koppo3un MetamioB. CriocoObl MpeaynpekaeHUs] KOPPO3UH. 11 BO 3
28 XapakTepHbIe peakiii YIIICBOIOPOIOB PA3IMIHBIX KIaccoB (TOPEHHUS, 3aMEICHHs], TIPUCOCTHHECHHS], b BO 3
MOJIMMEPHU3AIINHT).
29 MexaHu3MBbl peakiuil 3aMeleH s 1 IPUCOEIMHEHUs B opraHndeckoi xumuu. [Ipasuno B.B.MapkoBHHKOBa. b BO 3
30 Peaxuuy, moATBEpKAAOLIME B3aUMOCBSI3b YIJIEBOAOPOJOB U KHCIOPOACOAEPKAILUX OPraHUUYECKUX COCIMHEHU. b BO 3
31 Mertoibl CCIeIoBaHuUsI 00BEKTOB, H3y4aeMbIX B XMMUH. [IpaBuiia paboThl ¢ BEIIECTBAMU U 000PY/I0BAHHEM. b BO 3
CBe[leHI/IH O TOKCUYHOCTH U noxcapHoﬁ OIMaCHOCTHU N3YYaCMbIX BCHICCTB.
32 OOGiiie Hay9HBIE MPUHIMITBI XUMHYECKOTO MPOU3BOACTBA (HA IPHMEpE MPOMBIIUICHHOTO MONyYeHHsT aMMUaKa, b BO 3
CEPHOM KHCIIOTBI, METAHOJA).
33 [IpuponHble HCTOYHHUKH YTIIEBOAOPOJIOB, UX NepepadoTKa, UCTIOIb30BaHUE B KAYECTBE TOILUIMBA U OPraHHYECKOM b BO 3
cunTe3e. OCHOBHBIC METO/IBI CHHTE3a BHICOKOMOJICKYIISIPHBIX COCANHEHMH ( IIACTMACC, CHHTETHUECKUX KaydyKOB,
BOJIOKOH)
34 Bronornyeckas poib ¥ 3HaUEHHE YIIIEBOIOB, )KUPOB, O€NKOB. POJIb XMMUM B pEILICHUH CHIPHEBOH 1 b BO 3
9KOJIOTMYECKON IPOOIIeM.
35 Pacuersl Macchl min 00beMa T'a30B TI0 U3BECTHOMY KOJIMYECTBY BEIIECCTBA U3 YYACTBYIOIIMX B PEAKIIHU. b BO 3
Yacrtsb 2
36 CrpoeHnue >eKTpOHHBIX 000J104eK aToMOB. [loHsTHE 00 371€KTpOHHOM 00JIaKe, S- M P-3neKTpoHax. Paanycs II K6 5
aTOMOB, UX TICPUOTUUCCKUC U3MCHCHHS B CHCTEME XUMHUYCCKHX 3JICMEHTOB. [IepHOIIUeCcKuii 3aK0H U
nepuoauueckas cucreMa snemenToB [I.J1.MenneneeBa
37 Buisr XUMHUECKOM CBA3H: aTOMHas (KOBaJICHTHAs), HOHHAs, METAJUTHYECKast, BomopoaHast. CriocoObl 00pa3oBaHus II K6 5
KOBaJICHTHOH cBsi3u. J{miHa 1 sHeprus cBs3u. OOpa3oBaHUe HOHHOW CBs3H. BemecTBa MOIEKyISIpHOTO U
HEMOJICKYJISIPHOTO CTPOEHHSI. 3aBHCHMOCTh CBOHCTB BEUIECTB OT 0COOEHHOCTEH MX KPUCTAIHYECKON PEHIETKH.
38 Ob6patuMble 1 HeOOpaTUMBIE XUMHUECKUE PEaKIINi. XUMUIECKOEe PABHOBECHE U YCIOBHS €TI0 CMeNeHns. Peakuun 1T K6 5
HOHHOTO 0OMeHa. ['maponu3 comel.
39 Heopranudeckue Bemiecta. Kitaccudukanms HEOPraHMYSCKUX BEIIECTB. XapaKTEPHbIC XUMHUYECKHE CBOHCTBA 11 K6 5

HEOPTaHUYECKUX BEHIECTB PA3IMYHBIX KIACCOB: OKCHIOB (OCHOBHBIX, aM()OTEPHBIX, KHCIIOTHBIX ), OCHOBAHHI,
aM(pOTEPHBIX THAPOKCUIOB, KUCIIOT, COJICH.
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40

Opraanyeckue BemecTBa. Kiaccuukarms opranndecknx BemectB. OCOOEHHOCTH XUMHYECKOTO U AJIEKTPOHHOTO
CTPOCHMS aJIKaHOB, AJIKEHOB, aJKMHOB, UX CBOHCTBA.BUIIBI rHOpHaM3aIMy SJIEKTPOHHBIX 001akoB. [ToHsTHE O
LUKIMYECKHUX YTIIEBOIOPOJax.. ApOMaTHIECKUE YIIeBOOPOIbl. beH301, ero aeKTpoHHOE CTPOSHHUE, CBOWCTBA.
I'omoutoru 6eH3011a.

K6

41

AMUHBIL. DIIEKTPOHHOE CTPOCHHUE aMHHOTPYIIL. AMHHOKHCIIOTHI KaK aM()OTEepHbBIE OPraHUIeCKUE COSTNHEHHS.
Benku kak Ouononumepsl. CTpyKTypbI OEJIKOB.

KO

42

I'omonoru u m3oMeps! yrieroaopoaoB. CucremaTnieckas HOMEHKNarypa. llpenensHble 0HOATOMHBIE U
MHOTOaTOMHBIE CIIMPTHI, aJIbJICTU/IbI, IPEEIbHBIC M HENPEIeIbHbIE OJJHOOCHOBHbIE KApOOHOBBIE KHCIIOTHI
(HoMeHKIATypa M cTpoeHHe). ['OMOJIOTH CIIUPTOB, ANIBJIETHIOB, KUCIOT. DICKTPOHHOE CTPOCHHUE
(YHKIIMOHAIBHBIX IPYIII KHCIOPOCOICPIKAINX OPTaHUYECKUX BELIECTB.

KO

43

Oo6mas xapakrepuctuka MeTaiuioB |A-111A rpymmn nepruomudeckoil CHCTEMbl XHMUYECKHUX 3JIEMEHTOB
.M. MenneneeBa. Menb, XpoM, xene30 — MeTaJutbl B rpynm. Obmias xapakrepuctuka Hemetamwios [VA-VIIA
rpyIn NEpUOAUYECKOI cuCTEMBl XUMUUECKUX dieMeHToB [[.M.Menneneena.

KO

44

Pacuersl: Macchl (00beMa, KOJMYECTBA BEIECTBA) IPOAYKTOB PEAKLIMHU, ECIIM OJHO M3 BEILECTB JAHO B U30BITKE
(nmeet ipuMmecH); Macchl (00BEMa, KOINYECTBA BEMIECTBA) IIPOAYKTOB PEAKITHH, €CIIM OHO M3 BEIIECTB JaHO B
BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOU JI0JIEH PACTBOPEHHOIO BENIECTBA

KO

45

BerunciieHHe MaccoBO# T0H 31eMeHTa 1o popmyrie Bemectia (B %). PacueTs TemoBoro 3 ¢heKTa peakimH.

KO

Yacrs 3

46

TennoBoit 3¢ et xumuueckoii peakiun. CoxpaHeHNE W IPEBPAIICHNE SHEPTUH IIPH XUMHUYECKHX PEAKLIUX.
ITonsiTHE O CKOPOCTH XUMHUUYECKOU peakuu. PaKkTophl, BAUAIOLME HA HU3MEHEHUE CKOPOCTH XUMUYECKON
peakiun. O6paTHMBble 1 HEOOPATHMbIE XUMUYECKUE PEAKIINN. XUMHUIECKOE PABHOBECHE U YCIIOBHS €TO CMEIICHHS.
ONeKTPOMUTHIECKas JUCCOLHALNS HEOPTaHUUECKUX U OPTaHUYECKHUX KHCIIOT, menodel, conelt. CreneHsb
JHUCCOIUalH. Ilonsarue o MMPOTOJINTAX.

PO

10

47

XapakTepHbIe XUMHUYECKHE CBOMCTBA HEOPTaHMIECKHUX BEIIECTB PA3IMYHBIX KIACCOB: OKCHIOB (OCHOBHBIX,
aM(}OTEPHBIX, KHCIIOTHBIX), OCHOBAHHI, aM(pOTEPHBIX THAPOKCHIOB, KHCIOT, coneil. B3anMocBs3b
HEOPraHUYECKUX BEILLECTB.

PO

10

48

MexaHu3MBbI peakiuil 3aMeleHns 1 MpUcoeIuHEeHns B oprannyeckoit xumud. Ilpasuno B.B.MapkoBHuKOBa.
Peaknuu, noareepxaaronive B3auMOCBA3b YTIEBOAOPOAOB U KHUCIOPOACOAEPKAILUX OPIrAHUYECKUX COETUHEHUI.
Peakniuy, noaTBepkKAAIOIINE B3aUMHOE BIIUSTHEE aTOMOB B MOJIEKYJIaX OPraHUUYECKUX COEAMHEHHI.

PO

10

49

BelunciieHre MacChl PACTBOPEHHOTO BEIECTBA, COIAEPIKAIIETOCS B ONPEIETIEHHOM Macce pacTBOpa ¢ H3BECTHOM
MaccoBoi foei. Pacuetsl Macchl (00beMa, KOJMUECTBA BENIECTBA) MPOAYKTOB PEAKIMU, ECJIH OHO U3 BELIECTB
JIaHO B W30BITKE (MMEET IPUMECH);

PO

10

50

PacueTsr 00BEMHBIX OTHOIICHHI Ta30B MTPH XUMUYECKUX peaknusix. HaxokaeHne MOoNeKyIspHOi GpopMyITbl
YTJIEBOJOPOJIOB M KHCIOPOJCOAEPKAIINX OPTaHUIECKUX BEIIECTB.

PO

10

50

nToro

BO - 35
KO -10
PO -5

180 munyT
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