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ITosicHuTEIBLHAS 3aIMCKA

Pabouas nporpamma 1o npeamery «XUMHUs» COCTABICHA B COOTBETCTBUH CO CIEYIOIIMMH HOPMaTUBHO-IIPABOBBIMU JOKYMEHTAMU:

- @3 "O6 obpazoBanuu B Poccuiickoii @eneparnuu" (ot 29 nekadps 2012 r. Ne 273);

- ®enepanabHBIM rOCY1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOI'O O0IEro 0Opa3oBaHus;

- OcHOBHOI1 00pa3oBaTEIBHON MPOTpaMMOii OCHOBHOTO 00111er0o 00pazoBanus MBOY JXCOIII No22;

- [IpumepHoOIl mporpaMmMoii OCHOBHOI'O 00111ero 00pa3oBaHUs 10 XUMHUU ;

- [Iporpamma pa3paboTaHa B COOTBETCTBUU M Ha OCHOBE aBTOPCKOM MporpamMmbl Kypca xumun i 10-11 kiacca 00mieo6pa3zoBaTeabHBIX YUPEKICHUH.
Epemun B. B.

- [omosxennem o paboueii mporpamme 1 To0BbIM KajeHaapHbIM rpaduxom MBOY KCOILL Ne22.

Ha ypoxax xumuu B 10-11 ki1accax, npu npoBeieHUH JA0OPATOPHBIX U MPAKTHYECKUX PadoOT, 1eMOHCTPALMOHHBIX ONBITOB UCHOJb3YyeTCs
o0opynoBanmne uudposoii 1adoparopuu nenrpa «Touka pocray.

Y4eOHO-MeTOoAUYEeCKOE 00ecniedeHHue POrpPaMMbl:
Coneprxanue o0y4yeHHs peaJl30BaHO B yUeOHUKAX XMMHHM, BBITYIIEHHBIX U3aTeIbCTBOM «J{podhar:

—Epemun B. B., Ky3smenko H. E., Tepenun B. U., Ipo3nos A. A., Jlynun B. B. Xumus 10 knacc (yriyo6nennsiii yposens) 2020r.;
—Epemun B. B., Ky3semenkoH. E., [lpo3nos A. A., Jlyaun B. B. Xumus 11 knace (yrinyOiaeHusiit ypoens) 2021r..

Ileab oOyuyenus:

1. ®opMupoBaHHE LIEIOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO Ha NPUOOPETEHHBIX 3HAHUAX, YMEHHSX M CIIOCO0aX NESATeIbHOCTH.

2. [Ipnobperenue omnbiTa pa3HOOOPa3HON AESITETbHOCTH, OIbITA TO3HAHUS U CAaMOIIO3HAHMSL.

3. IloaroTroBka K OCyLIECTBIECHHIO OCO3HAHHOTO BbIOOpa MHIAMBHIyaIbHON 00pa3oBaTeIbHON UK MPO(dEeCCUOHATLHON TPAeKTOPHH.
3anaum:

1. ®opMupoBaHre yMEHUS BUJIETh U TOHUMATh [IEGHHOCTh 00pa30BaHMsl, 3HAUMMOCTh XUMHUECKOTO 3HAHU [T KaX/10T0 YeJI0BeKa, He3aBUCUMO
0T ero npo¢ecCUOHATIBLHON JesITeNbHOCTH;

2. ®opMHpOBaHHE YMEHUS pa3indarh (PaKThl M OLEHKH, CPAaBHUBATh OIL[CHOYHBIC BBIBOJIBI, BUJETh UX CBSA3b C KPUTEPUSIMHU OLICHOK U CBS3b
KPUTEPUEB C ONpPEAENIEHHON CUCTEMON LIEHHOCTEN, (OPMYITUPOBATh U OOOCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

3. @opMupOBaHUE LIEIIOCTHOTO MPEACTABIEHHS O MUPE U POJIU XUMHUHU B CO3JJaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPa; YMEHUS
OOBSACHATH OOBEKTHI U MPOLIECCHI OKPYKAIOIIEH IeHCTBUTEIBHOCTH (IPUPOIHON, COIIMANIBHOM, KYIbTYPHOM, TEXHUYECKOU Cpeibl), UCTIONb3YS ISl 3TOTO
XUMHUYECKNUE 3HAHUS;




4. IlpuoOpeTeHue ompITa Pa3HOOOPA3HON ACATEIHPHOCTH, ONBITA MO3HAHUS M CAaMOTIO3HAHUS; KJIFOYEBBIX HABBIKOB, MMCIOIINX YHHUBEPCAIBHOE
3HAYEHUE IS Pa3NIMYHBIX BHJIOB JCATEIHLHOCTH (HABBIKOB PEIICHUS MPOOJIeM, MPUHSATHS PEIICHUH, MMONCKa, aHaInu3a U 00paboTku WH(OpMAIHH,
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHUH, HaBBIKOB COTPYAHHYECTBA, HABBIKOB OE30MACHOTO OOpAIlEHUs C BEIIECTBAMH B ITOBCEIHEBHOM
KU3HH).

MecTto npeamera «XUMHSI»
B cooTBeTcTBUU ¢ yueOHBIM IJIAHOM Ha U3y4eHHE npeamera otBoauTcs B 10 kimacce 2 yaca B
Heaenro, 69 yacos B roj. B 11 knacce 24gaca B Henemro, 664. B rod. Beero 135 4.

I[lnanupyemMsble pe3y/ibTaThbl 0CBOECHHSI IPOrPaMMbI
Xumus B 10-11 kiaaccax

JesTenbHOCTh 00PAa30BATEIBLHOTO YUPEkKACHUS 00IIero 00pa3oBaHus B OOyUYE€HUU XUMHH B cpeqHel (MOoJaHOM) oOmieil mKoe T0KHA ObITh
HarpaBJIeHa Ha JOCTIKEHHE 00YUJAIOIIMMUCS CIeIYIOIUX JMYHOCTHBIX PE3yIbTaTOB:

1) B LIEHHOCTHO-OPUEHTAIIMOHHOW cdepe — UYyBCTBO TOPJOCTU 32 POCCHICKYI0 XMMHYECKYI0 HAyKy, T'yMaHH3M, LEIeyCTPEeMIIEHHOCTbD,
BOCIIUTAHHE OTBETCTBEHHOT'O OTHOILIEHHS K MPHUPOJE, OCOZHAHUE HEOOXOIMMOCTH 3aIIUTHl OKPY)KAIOLICH Cpelbl, CTPEMJICHHE K 3JI0pOBOMY 00pazy
KHU3HU;

2) B TpyI0BOii c(hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY AajbHEMIIeH 00pa30BaTeIbHOM Wi IPOPECCHOHATBHON TPACKTOPHH;

3) B mo3HaBaTeNbHOW (KOTHUTHUBHOHM, WHTEIEKTyallbHON) cdepe — YyMEHUEe YIpaBisITh CBOEW IMO3HABATEIbHON JESTENbHOCTHIO.
MertarnpeaMeTHBIMU Pe3yIbTaTaMH OCBOSHHSI BBIITYCKHUKAMHU
cpenHeil (1MoHO#) 001IIel KOl TPOTPAMMBI 110 XUMHUU SBIISIOTCS:

1) ucrnonp3oBaHWE yMEHWH W HABBHIKOB PAa3IMYHBIX BUIOB IO3HABATENBHOH JEATEIHHOCTH, NMPUMEHEHWH OCHOBHBIX METOJIOB ITO3HAHHS
(cucTeMHO-UH(DOPMAIIMOHHBIN aHAINU3, MOAECTUPOBAHNE) JIJISl H3yYEHUS PAa3IMYHBIX CTOPOH OKPY’KaIoIIeH 1elCTBUTETFHOCTH;

2) WCIONB30BaHME OCHOBHBIX HWHTEIUIEKTYAJBbHBIX oOlepanuid: (GopMylupoBaHHE THWIIOTE3, aHAIW3 W CHHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTEeMAaTH3allMsl, BHISIBJICHHE IPUYUHHO-CIICCTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

3) yMeHHe TeHepHUPOBaTh HJIEH U OTIPEIENIATh CPEACTBA, HEOOXOIMMBIE [T UX PeaTi3allii;

4) yMeHHe OnpeeNsaTh LeH U 3a/Ia4H e TEIbHOCTH, BHIOMPATh CPEACTBA pean3alliy eJH U IPUMEHSTh UX Ha MMPAKTUKE;

5) WCTONB30BaHUE PA3TUYHBIX WCTOYHHUKOB JUIS TOJYUEHHS] XUMHUYECKOW WH(OpMAINH, TTOHMMaHUE 3aBUCUMOCTH COICpKaHUS U (HOPMBI
npecTaBieHusl ”HPOpMAIMK OT 1IeJiell KOMMYHHUKAIIUU U aJipecara.

B oGnactu mpenMeTHBIX pe3ybTaToB 00pa30BaTEIbHOE YUPEKIECHHE 0011IeT0 00pa30BaHUsI MPEIOCTABIISET YUSHUKY BO3MOKHOCTh Ha CTYIICHU
CpeaHero (MoyiHoro) 0b11ero oopazoBaHus Npu
W3YYCHUH XUMHH HAydUThCS:

A) Ha 6a30BOM YpOBHE B MTO3HABATENIBHOM cdepe:

1) naBaTh onpeieNIeHAUsI N3YYEHHBIX MTOHSTHH;



2) onuChIBaTh JEMOHCTPALMOHHBIE U CAMOCTOSITEILHO IPOBEJCHHBIE SKCIIEPUMEHTHI, UCIIONIb3YS JIJISl 3TOTO €CTECTBEHHBbIN (PYCCKUN, POJIHOI)
SI3BIK | SI3BIK XUMUWU;

3) OnUCHIBaTh U PA3INYaTh H3YYCHHBIC KJIACCHI HEOPTAaHUYECKUX U OPTaHUYECKUX COCTUHEHNN, XUMHUYECKIE PEAKIINU;
4) kiaccuuIUpoOBaTh U3y4EeHHBIC OOBEKTHI U SBIICHUS;
5) HaOMOIATh IEMOHCTPUPYEMBIC U CAMOCTOSTEIILHO IPOBOMMBIC OTIBITHI, XHMHUECKUE PEAKIIHH, TIPOTEKAIOIIUE B IPUPOJIC U B OBITY;

6) enatb BBIBOJBI U YMO3AKIIIOUEHHUS U3 HAOJIOJIEHUN, N3YYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEN, IPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX
BELIECCTB 10 AaHAJIOTUU CO CBOMCTBAMH M3yYECHHBIX;

7) CTPYKTypUpOBaTh U3Y4YE€HHBII MaTepuall;

8) HHTEPIPETUPOBATh XUMUYECKYIO HH(POPMALIUIO, TOJIyY€HHYIO U3 APYIHMX UCTOUHUKOB;

9) onuCHIBaTh CTPOCHHUE aTOMOB JIEMEHTOB [—IV TIeproI0B ¢ HCIIOIb30BaHHEM AIIEKTPOHHBIX KOH(PHUTypaIHii aTOMOB;

10) MmonenupoBaTh CTPOCHUE MPOCTEHIINX MOJIEKYJI HEOPraHMYECKUX M OPraHUYECKUX BELIECTB, KPUCTAJUIOB; B IEHHOCTHO-OPUEHTAMOHHON

cdepe: aHATM3UPOBATH U OICHUBATH MOCIEACTBHS JJISI OKPYXKAIOMIEH Cpe/ibl OBITOBOW M MPOW3BOJICTBEHHOHN IEATCILHOCTH YEJIOBEKa, CBA3AHHOM C
nepepaboTKOM BEIIeCTB.

b) Ha yrny0neHHOM ypoBHe:
1) maBaTh onpeaeneHus N3Y4CHHBIX MOHSATHIA;

2) onuCHIBaTh JAEMOHCTPALMOHHBIC H CAMOCTOSITEIILHO NMPOBEJCHHBIE SKCIIEPUMEHTBI, HCIIOJIB3YsI JAJIsl STOTO €CTECTBEHHBINH (PYCCKHUH, POIHOM)
A3BIK U SI3bIK XUMUU;

3) OOBSACHATH CTPOSHHE U CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTaHMYECKUX M OPTaHMYECKUX COSAMHEHHUI;

4) knaccu(puUpoBaTh U3y4YeHHbIE OOBEKTHI U SIBICHUS;

5) HaOMO1aTh IEMOHCTPUPYEMBIE U CAMOCTOSITENIEHO MTPOBOIUMBIE ONBITHI, XUMHUYECKUE PEAKIH, TPOTEKAIOIINE B IPHPOJIE U B OBITY;

6) uccieoBaTh CBOMCTBA HEOPIraHWYECKUX M OPraHUYECKUX BEIECTB, ONMPEALIIATh UX MPUHA/UIEKHOCTh K OCHOBHBIM KJIaccaM COEIMHEHHI;

7) 0600111aTh 3HAHUS U JIeTaTh 00OCHOBAaHHBIE BHIBOJIBI O 3aKOHOMEPHOCTSX U3MEHEHHS CBOMCTB BEIIIECTB;

8) cTpyKTypHpOBaTh yueOHYIO HH(OpMAIHIO;

9) mHTEpIIPETHPOBATH HH(OPMAIIHIO, TOTYICHHYIO U3 IPYTUX HCTOYHUKOB, OLIEHMBATH €€ HAyYHYIO JOCTOBEPHOCTD;

10) 0OBACHATH 3aKOHOMEPHOCTH NMPOTEKAaHUS XUMHUECKUX PpEeaKIHi, MPOrHO3UPOBaTh BO3MOXKHOCTb MX NMPOTEKaHUs Ha OCHOBE 3HAHHWH O
CTPOCHUH BEIECTBA M 3aKOHOB TEPMOAMHAMUKH;

11) 0OBACHATH CTpOEHUE aTOMOB 31eMeHTOB [—IV nepuoza ¢ ucnonp30BaHUEM IEKTPOHHBIX KOHPUTypaluii aTOMOB;

12) MoztenpoBaTh CTpOEHHUE MPOCTEUIITMX MOJIEKYJI HEOPTAaHMYECKUX U OPTaHUYECKUX BEIIECTB, KPHCTAIJIOB;

13) mpoBOIUTH pacueTsl MO0 XUMHUYECKUM (OpMYJIaM U YpaBHEHHSIM;

14) xapakTepr30BaTh U3y4YE€HHbIE TEOPUU;

15) camocTosATENIbHO JOOBIBATH HOBOE /TS C€0s1 XUMUUYECKOE 3HAHHE, UCIIONb3Ys Ul ATOTO TOCTYIHbIE HCTOYHUKH MH(POPMAIIUH; B IEHHOCTHO-

OPUEHTAIIMOHHON cdepe: MPOTHO3MPOBATh, aHAIM3UPOBATh W OICHUBATH TOCIEIACTBUS ISl OKPYXKAIOMICH cpeapl OBITOBOM M IMPOM3BOICTBEHHOM
JesITeIbHOCTH YEJIOBEKa, CBS3aHHOM C MmepepadO0TKOM BEIIECTB;



16) caMOCTOSATENHHO TIAHUPOBATH U IPOBOJUTH XUMUYECKHI SKCIIEPUMEHT, COOIII0asl IpaBmiia 0e301MacHoi paboThI C BEIIECTBAMH U
1a00paTOpPHBIM 000PYIOBAaHHEM;

17) oxa3pIBaTh NEPBYIO MOMOIIb ITPU OTPABJICHUSX, 0KOTaX U JPYTrUX TPaBMax, CBI3aHHBIX C BEIIECTBAMHU U JJAOOPATOPHBIM 000PYAOBAHHEM.

Conep:kanue nporpaMmbl
10 KJIACC
Temal. [ToBTOpeHue u yriyoneHue 3HaHUH

ATOMHO-MOJ’ICKyanHOG YUCHHC. BemectBa MOJICKYJIAPHOI'O U HEMOJIEKYIIAPHOI'O CTPOCHMU. KadecTBeHHBIM 1 KOJITUYECTBEHHBIM COCTAaB BEIICCTBA.
MOJISIpHaH M OTHOCUTCJIbHAA MOJICKYJIApHAaA MacCChl BEIICCTBA. MonsHas godsS U MaccoBas AOJIS DJICMEHTA B BEIISCTBE.

Crtpoenue atoma. ATomHasi opoutans. [IpaBuia 3amonHeHus AIEKTPOHAMH aTOMHBIX opOuTaneil. BanenTHsie snektponsl. [lepuoandeckuit 3aKoH.
®opMynHpOBKa 3aKOHA B CBETE COBPEMEHHBIX MPEJICTABICHUN O CTpOEHUHU aToma. MI3MeHeHHe CBOMCTB 3JEMEHTOB U UX COCAMHEHUM B NEpUoAax U

rpynnax.

Xumuudeckas cB3b. DJIEKTPOOTPULIATEIbHOCTb. Buibl xumuueckoi cBsi3u. MloHHas cBs3b. KoBasieHTHAs HenosipHas U nosisipHast cBsizb. OOMEH HblIi
U JIOHOPHO-aKLENTOPHBIM MeXaHNU3M 00pa30BaHMsI KOBAJIEHTHOM MoJisspHOU cBsi3u. ['eomeTpust Mosiekyinbl. Metamnnueckas cBsi3b. BogopoaHas cBs3b.
ArperaTHble COCTOSIHMS BEIECTBA. THUIIBI KPUCTAJUIMYECKUX PELIETOK: aTOMHAs1, MOJIEKYJIApHAsi, HOHHAs, METAJUIMUECKAas.

Pacuets! o gopmynaM u ypaBHeHHUsIM peakuuil. ['a3oBbie 3akoHbl. YpaBHeHue Knaiinepona—MenneneeBa. 3akoH ABorajipo. 3aKkOH 00bEMHBIX
oTHoIIeHUH. OTHOCUTENIbHAS IIJIOTHOCTD Ia30B.

KﬂaCCI/I(i)I/IKaHI/ISI XUMHUYCCKUX peaKuMﬁ Mo pasjindHbIM MNpPU3HAKAM CpaBHCHMHA. WM3MeHEHNE CTEIIEHH OKHCJICHHS DJIESMEHTOB B COCAUMHCHUAX.
OKHCIUTETBHO-BOCCTAHOBUTEILHBIC pCaKuu. Oxkucnenne U BoccTaHoBIeHHE. OKUCIMTEIN M BOCCTAHOBUTEIH. MCTO,Z[ SJICKTPOHHOI'O Oananca.
HCpMaHFaHaT KaJInusa KaK OKUCJIUTCIIb.

Bakneiimme kiaccel HEOPraHUYECKHX BelIeCTB. [ eHeTHUecKas CBsI3b MEXK/y KlacCaMU HEOpraHMYeCKUX coequHeHui. Peakiiy noHHOro oOMeHa.
I'maponus. pH cpenpr.

PactBopbl. CriocoOb! BbIpaKeHHsI KOJMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBasi A0 (MPOLEHTHAs KOHUEHTpalus), MOJIsIpHAs KOHIEHTpaLus.
Komnounusie pactBopbl. Oddexkr Tunnana. Koarymsumsa. Cunepesuc. KomrmuiekcHele coeauHeHus. CocTaB  KOMIUIEKCHOTO — HOHA!
KOMILIEKCO0Opa3oBarenb, turad ipl. KoopauHannonnoe urcino. HomeHknaTypa KOMIIEKCHBIX COEMHEHUI.

Hemonctpanuu. 1. O6pa3iisl BEIIECTB MOJEKYIISIPHOTO U HEMOJIEKYIISIPHOTO cTpoeHusl. 2. Bosronka nosa. 3. Onpeenenne KUCIOTHOCTH CPEIbl TPU
MOMOIITY UHIUKATOPOB. 4. DddexT Tungans. 5. O6pa3oBaHNe KOMIUIEKCHBIX COSIMHEHUN TIEPEXOTHBIX METAJLIOB.




JlaGopatopubie onbIThl. 1.Peaknuu moHHOoro obmena. 2. CBOMCTBa KOJJIOMAHBIX pacTBOpoB. 3. 'mapomms coseid. 4. [lonydenue u CBOWMCTBa
KOMIUJIEKCHBIX COECIMHEHUH.

KonTponbras padota Nel mo Teme «OCHOBBI XUMHUM.
Tema 2. OCHOBHBIE MOHATHSI OPraHUYECKON XUMUU

HpenMeT OpFaHquCKOﬁ xumun. OcoOeHHOCTH OpraHn4€CKUX BEIICCTB. 3HaueHHUE OpFaHH‘ICCKOﬁ XUMUU. HpI/I‘lI/IHBI MHOFOO6paBI/I${ OpraHU4Y€CKUX
BCIICCTB. erICpOI[HBIﬁ CKCJICT, €ro THIIBI: HUKIWMYCCKUC, AIIUKIIMYCCKUC. Kap6OI_II/IKJII/I‘-IeCKI/Ie U TCTCPOHUKIINYCCKHUEC CKCJICTHI. Bunael cBsaseii B
MOJICKYJIaX OpraHUM4YC€CKHX BCEIICCTB.: OJWHAPHEIC, ,Z[BOI>’IHBI€, TpOﬁHBIC. H3menenue SHEpIrun CBsA3EH MCXKIY aToMaMu YIJIE€poaa IpHU YBCINYCHHUU
KpaTHOCTH CBA3HU. HacrimeHnasie 1 HeHACHIIIICHABIC COCTUHCHMS.

DNEKTPOHHOE CTPOCHUE U XMMHUYECKHE CBA3HM aToMa yriepoja. ' mbpunusanust opouraneil, ee TUIbI JUIsl OpraHuueCKUX COEIUHEHUM: sp3, sp2, sp.
Oo6pa3zoBanue V- 1 S-cBsi3el B MOJIEKY/IaX OPraHMUECKUX COETUHEHUH.

OCHOBHbIE TOJOXKEHUSI CTPYKTYPHOH TEOPUM OpPraHM4ecKuX coenunHeHuil. Xumuueckoe crpoeHue. CtpykrypHas ¢opmyna. CTpykTypHas u
IIPOCTPaHCTBEHHas u3zoMepus. M3omepus yraepomnoro ckenera. M3omepus mnonoxeHus. MexkinaccoBas u3oMmepusa. Buabsl nmpoCTpaHCTBEHHOU
nzoMepuu. Onruueckas uzomepus. ONTUYECKUE aHTUIO/Ibl. XUPATbHOCTh. XUpaJIbHbIE U axXUpajbHbIE MOJEKYJbl. ['eomeTpuyeckas usomepus (1uc-,
TpaHc-uzomepusi). ['omonorus. 'omonoru. 'omonorudeckast pazHocTh. ['oMosioruueckue psibl.

OnextpoHHble AP dexTsl. CrocoOb! 3anmucel peakiuii B oprannyeckoi XumMun. Cxema u ypaBHEHHUE. Y CIIOBHSI TPOBEACHUS PEaKLIUH.

Knaccudukanus peakiuii OpraHMYeCcKuX BEIIECTB M0 CTPYKTYPHOMY MPU3HAKY: 3aMElIeHHe, TPUCOeINHEHNE, OTIIeIUIeHne. MeXaHU3Mbl peakiui.
Crioco0bl pa3pbiBa CBSI3M yraepoa-yriaepo1. CBoOOIHbIE paauKaibl, HykJIeo(uibl 1 snekTpoduisl. Kinaccudukaius opraHnuecKiux BEIIECTB U PEaKIIui.
OcHoBHBIE KIIacChl OpraHuYeckux coenuHeHuil. Kinaccuduxamms opraHmueckux COeqUHEHH Mo (PYHKIIMOHATBHBIM TpYyMIaM. DIEKTPOHHOE CTPOCHHE
OpraHWYECKUX BEHIECTB. B3anmmHOe BiIMsSHHE aTOMOB W Tpymnn atroMoB. MHAykTHUBHBIN U Me3oMmepHbld 3 dexTol. [IpeacTaBienne o pe3oHaHce.
Homenknarypa oprannyeckux BemlecTB. MexayHapoaHas (CHCTeMaThyecKasi) HOMEHKJIATypa OpraHMYeCKUX BEIIeCTB, €€ MPUHIUMBL. ParnronanbHas
HOMeHKJIaTypa. OKUCIIEHHE U BOCCTAHOBIIEHUE B OPTaHUYECKOW XUMUHU.

JemoHcTpanuu. 1. Monenu opraHn4eckux MOJIEKYJI.

Tema 3. YriieBogopo/sl

A 1 k a H bl. CTpoeHue Mosekynbl MetaHa. [lonstue o koHpopmanusax. O0mas xapakTepucTuka Kiacca, GU3NYecKue 1 XMMHUECKUE CBOIMCTBA
(ropeHue, KaTAIUTUYECKOE OKHCJIEHHE, TaJIOTeHUPOBAaHNE, HUTPOBAHUE, KPEKUHT, THUPOJIN3). MeXaHu3M peakluu XJIOpUPOBaHUS MeTaHa. AJIKaHbI B



npupoae. CuHTETHYECKHE CHOCOObI TMOJY4YeHHs ajKkaHOB. MeTonbl TMOJNy4eHHs alKaHOB W3  ajJKwirajioreHunoB (peakuus Bropua),
JeKapOOKCHIIMPOBAHUEM COJICH KapOOHOBBIX KUCIIOT U 3JIEKTPOJIM30M PACTBOPOB CoJieil KapOOHOBBIX KHCIOT. [IpMeHeHre anKkaHoB.

[Iukaoamxkasnbl. O0mas xapakTepUCTHKa Kiacca, (pu3ndeckne cBoicTBa. Bunusl mzomepun. HampspkeHHBIE M HEHANPSDKEHHBIE LIUKJIBI.
XUMHUYECKUE CBOWCTBA LUKJIONpONaHa (ropeHue, TupupoBaHue, IPUCOSANHEHNE TaJIoreHOB, raJlor€éHOBOAOPOA0B, BO/bI) U LIMKIIOTE€KCaHa (ropeHue,
XJIOpUpOBaHUE, HUTpoBaHue). [loyueHne UKI0aIKaHOB U3 aJIKAHOB U IUTAJIOT€HAJIKAHOB.

A 11 x e H b. O0O11as xapakTepuctuka kiacca. CTpoeHrue MoJeKybl dTriieHa. Pu3nueckre CBOMCTBA alKeHOB. [ 'eomeTpruyeckas U30MepHsi alIKEHOB.
XUMHUYECKHUE CBOMCTBAa alKEeHOB. Peakiud MPUCOEIMHEHHS MO KpPAaTHOM CBSI3M — TUJPUPOBAHME, TaJIOT€HUPOBAHUE, TUIPOTajIOreHUpPOBAHUE,
ruapatanus. [IpaBuino MapkoBHHUKOBA U €ro 0ObSCHEHUE C TOYKH 3PEHUS DJIEKTPOHHOU Teopuu. B3zaumoseiicTBue ankeHOB ¢ OPOMOM U XJIOPOM B
ra3oBoil ¢asze mwim Ha cBeTy. OKHCIIEHHE aIKEHOB (TOPEHHE, OKHCICHHWE KHUCIOPOAOM B MPUCYTCTBUH XJIOpUIA MajuIaaus, MO ACUCTBHEM cepedpa,
OKHCJICHHE TOPSIYMM MOJKHUCICHHBIM PACTBOPOM IEpMaHTraHaTa Kanus, okucieHue no Baruepy). [lonumepusanus. [Tomyuenue ankeHOB U3 alKkaHOB,
AIKWJITAJIOTEHUIOB U JTUTANIOTeHANKaHOB. [[pruMeHeHne 3TuiieHa u IporusieHa.

A nkanu e H bl. Knaccudukanust TeHOBBIX yriieBogopoaoB. ConpspkeHHbIe AueHbl. DU3nveckne 1 XMMUYECKHe CBOMCTBA TMBUHIIIA U H30TIPEHA.
1,2- u 1,4-npucoeaunenue. [Tomumepuzanus. Kayuyku. Bynkanuzanus kayaykoB. Pe3una u 36ouut. Cunte3 Oyraauena u3 OyraHa U 3TaHoOJIa.

A 1 x 1 H 1. O0mas xapakrepuctuka. CTpoeHre MoJIeKyIbl arieTuiieHa. Ou3nueckre u XUMUYECKUE CBOICTBA allKMHOB. Peakiinu npucoe1nHeHus
rajoreHoB, rajoreHOBOJOPOAOB, BOAbL. ['mapupoBanue. Tpumepusanusa u auMepusauus aneTwieHa. KHUCIOTHbIE CBOMCTBA QJIKMHOB C KOHIIEBOU
TPOWHOH cBs3pl0. Anerunuabl. OKHCIEHHE aJKUHOB PacTBOPOM NepMaHraHata kaius. [Ipumenenue anetwieHa. KapOuaHblii MeTon MOTy4YeHUS
aneruieHa. [Tuponu3 merana. CHHTE3 aIKHHOB aJIKMJIMPOBAHUEM alleTUIUIOB. A p € H bl. [lonsTie 06 apomaruunoctH. [IpaBuino Xiokkens. benzon —
CTpOCHHE MOJIEKYJbI, (hnu3nueckue cBoiicTBa. ['omonornueckuii psa Oenzona. M3omepus nuzaMerieHHbIX OCH30JI0B HA MpHUMepe KCUIoJoB. Peakimu
3aMelIeHus B 0EH30JbHOM sJipe (TaIOT€HUPOBaHKEe, HUTPOBAHUE, AIKIJIMPOBaHuE). Peakinu npucoeinHeHust K 0eH3011y (THIPUPOBAHKE, XJTIOPUPOBAHNE
Ha cBeTy). OCOOEHHOCTH XUMUU amKUI0eH30510B. [IpaBuia opueHTauu 3aMeCcTUTENeH B peaklusIX 3aMelIeHnus. bpoMupoBaHue 1 HUTPOBaHUE TOJIYOIa.
Oxkwciienne alKUIOCH30JI0B PACTBOPOM MEpMaHraHata Kauus. ['ajoreHupoBaHue aakuJIOEeH30J0B B O0KOBYIO 1enb. Peakius Broprna—®utTtrra kak
METO/]I CHHTE3a alKuI0eH30710B. CTHPOI KaK MPUMEP HEMPEIETbHOT0 apOMaTHIYECKOTO COSTUHEHUS.

[IpupOoOAHBIEUCTOYHUKHUYTIEBOIODPO O B. [Ipupoansiii u nonmyTHbIN HEPTSIHBIE Ta3bl, UX COCTaB, HUCMONb30BaHUE. HedTh kak cmech
yrieBoaopoaoB. [lepsuuHnas u BropuuHas nepepaborka Hedptu. Pudopmunr. Kamennsiii yros.

'eneTnueckasicBA3bBMEXAYpPa3JIUUYHBIMUKIACCAaMUYTJI€EBOJODPO A0 B. KauecTBeHHbIE peakIIMi Ha HETIPEEIbHbIC
YTJIEBOJIOPO/IBI.

anoreHonmpou3BOAHBIEYTJIEBOJODO 0 B. Peakuuu 3amenienus rajoreHa Ha THAPOKCHII, HUTPOTPYIIy, IMaHorpymny. [leficTBue
Ha TaJOreHIPOU3BOJHBIE BOJHOTO M CIHUPTOBOrO pacTBopa Ienoyd. CpaBHEHHE pPEAKIIMOHHON CIOCOOHOCTH ajKWiI-, BUHWI-, (EHWI- H



66H31/IJ'IF3J'IOF€HI/II[OB. Hcmnons3oBanne TaJIOTrCHIIPOXU3BOJHBIX B 6BITy, TeXHHKE U B cuHTe3e. IloHsaTne o MaFHHﬁOpFaHHHGCKHX COCIUHCHUAX. HonyquI/Ie
AJIKAHOB BOCCTAHOBJICHUEM MOJAJIKAHOB MOJOBOAOPOJI0M. MaFHI/If/'IOpI‘aHI/I‘-IeCKI/Ie COCIMHCHUSI.

Hemoncrpauu. 1. bpomupoBanue rekcana Ha cBery. 2. ['opeHue MeraHa, STujeHa, aneTuieHa. 3. OTHOLIEHWE METaHa, STUJICHA, alleTUJICHA U
OeH30J1a K pacTBOpaM IiepMaHTraHara kajius 1 OpomHoi Boje. 4. OKucIIeHre ToJIyojia pacTBOPOM IepMaHranara kanus. 5. [Tomyuenue sTuinena peakuuei
JeTUpaTalliy dTaHOJa, alleTUICHa — THIPOIU30M KapOuaa kanbius. 6. [lomydenue ctupona JenoimMepu3anueil MOJUCTHPOJIa U UCIIBITAHUE €ro
OTHOIIICHHUS K PaCTBOPY M€pMaHraHaTa KaJlusl.

JlaGopatopuble onbiThl. CocTaBieHHE MoOJENel MOJEKYyJ allkaHoB. B3ammopeiictBue ankaHoB ¢ Opomom. CocraBieHHE MOJENeH MOJEKYI
HeNpeAeIbHbIX COCJUHEHUH.

[IpakTuueckas pabora Nel. CocraBineHue Mojeneil MOJIEKYIl YIIeBOJOPOIOB.

IIpakTHueckas pa60Ta Ne2. HonyquI/Ie OTHJICHA U OIIbIThI C HUM.

Kontponbnas padota No2 o teme «YTII€BOIOPOIBI.
Tewma 4. Kucnopoacoaeprkaiiyue opraHU4ecKue COeTMHEHUS

Cn u pr b1. HoMeHknaTypa u nzomepust cnuproB. Tokcuueckoe AecTBUE Ha OPraHU3M METAHOA U 3TaHos1a. PU3NYeCKUue CBOMCTBA MPEAEIbHBIX
OJTHOATOMHBIX CIHUPTOB. XHMMHUYECKHE CBOICTBa CHUPTOB (KHUCJIOTHBIE CBOWCTBA, PEAaKIMM 3aMELICHUs T'MJIPOKCUIBHOM TIpyNNbl Ha TaJIOTEH,
MEXMOJIEKYJIIpHasT M BHYTPUMOJIEKYJISIpHAs Jeruaparalus, OKHCIEHUE, peakUuu YIrIEeBOJAOPOJHOIO paaukaia). AJKoroisatsl. ['uaponwus,
AJIKUIIMPOBaHUE (CUHTE3 MPOCTHIX 3(hrpoB 1o BuiibsiMcony). [IpombliieHHbIH cuHTE3 MeTaHo1a. MHOTOaTOMHBIE CITUPTHI. DTHIICHTIIUKOIb U TIMLIEPHUH,
ux (¢uznueckue M XuMuyeckue cBoiicTBa. CHHTE3 AMOKCAaHA W3 ATUIEHIIUKONS. TOKCHYHOCTh ASTWieHrMkoisA. KauecTBeHHas peakius Ha
MHOTr0aTOMHBIE cupThl. [IpocThie 3upbl Kak U30Mephl MpeAeIbHBIX OAHOATOMHBIX CIUPTOB. CpaBHEHUE UX (PU3HMUECKUX U XUMHUECKUX CBOMCTB CO
cnupraMu. Peakius pacuienyieHust IpocThiX 3(pUpOB HOAOBOAOPOIOM.

@ e H o 1 6. HomenknaTypa u uzomepus. BzaumHoe BiIMsHUE TPy aTOMOB Ha IpuMepe (eHona. Pu3ndeckne 1 XMMUYEeCKHe CBOWCTBA (peHouia 1
Kpe3osoB. KucnoTHele cBoiicTBa ()eHOJIOB B CpaBHEHUH CO cUpTaMu. Peakiuu 3amenieHus B O€H301bHOM KOJIblE (TaloreHUpOBaHUE, HUTPOBAHUE).
Oxwucnenue ¢enonos. KauectBeHusle peakiuu Ha Gpenou. [Ipumenenue gpenomna.

KapOoHuUITBbHB ECOEIUHEHH 1. DINEKTPOHHOE CTpOeHHE KapOOHUIBHON Tpynmbl. AJbIETUABI U KeTOHBL. DHU3MUecKue CBOHUCTBA
dbopManbaeruaa, aneTanbaeruaa, aineroHa. [loHsATHEe O KETO-€HONBHON TayTOMepHH KapOOHWJIBHBIX COeTUHEHMH. Peakuuu npucoequHEeHHUs BOJIbI,
CIHMPTOB, LIUAHOBOAOPOJA U THApOCYyIbpuUTa HaTpus. CpaBHEHHE PEaKIMOHHOW CIIOCOOHOCTU ajlbJIETHJIOB M KETOHOB B PEAKIMAX MPUCOCTUHEHUS.
Peaknun 3aMerienust aroMoB Bogopoaa npu D-yriepoanom atome Ha ranoreH. Ilomumepuszanus ¢popmanpaeruia u aneranbaernga. CUHTE3 CUPTOB
B3aUMOJIeHICTBHEM KapOOHUIIBHBIX COEIMHEHUH ¢ peakTuBOM I punbsapa. Okucienue KapOOHMWIBHBIX coeuHeHui. CpaBHEHHE OKUCIICHUS allbJETH10B



U KeTOHOB. BoccraHoBiieHHE KapOOHMIBHBIX COCIUHEHWI B CHHUPThl. KaueCTBEHHBbIC pPEaKIMU Ha albJCTHIHYIO Tpymiy. Peakiuu ajibIoiibHO-
KpOTOHOBOM KoHAeHcanuu. OcobeHHOoCTH dopMmanbaeruaa. Peakius hopmanbaeruaa ¢ GeHOIOM.

KapOGoOHOBBIEKHCIOTBL. DISKTPOHHOE CTPOCHUE KApOOKCHUIBHOM IpyIIIbL. [ 'OMOTOrHYecKuil psii IpeAeIbHBIX 0THOOCHOBHBIX KapOOHOBBIX
kucnot. dusznueckrue cBONCTBAa KapOOHOBBIX KUCIOT Ha MPUMEpPE MYPaBbHUHOW, YKCYCHOM, MIPOMUOHOBOM, NAJIbMUTHHOBOW M CTE€APUHOBOW KHCIIOT.
XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHCIOT. KHCIOTHBIE CBOKCTBA (M3MEHEHUE OKPACKU WHAWKATOPOB, PEAKIH C aKTUBHBIMH METaJJIAMH, OCHOBHBIMHU
OKCHJIaMU, OCHOBaHUSIMH, COJISIMH). MI3MeHeHune cuiibl KapOOHOBBIX KUCJIOT IIPU BBEJICHUU IOHOPHBIX M aKIIETITOPHBIX 3aMecTuTenel. BzanmoeiicTaue
KapOOHOBBIX KHCIIOT CO cnupTamu (peakuus srepudukanun). ['anmoreHnpoBanne KapOOHOBBIX KUCIOT B OOKOBYIO 1ienib. OCOOCHHOCTH MYypaBBUHOM
KHCIIOTHI. BakHeilline mnpencTaBuUTeNM Kilacca KapOOHOBBIX KHCIOT M HMX MpuMeHeHue. [lomyueHune MypaBbUHONM U YKCYCHOM KHCJIOT B
MPOMBIIIICHHOCTH. Bricime kap6oHOBbIe KucnoThl. [1laBeneBas kucaoTa Kak IpeCcTaBUTeNb TUKapOOHOBBIX KUCIOT. [IpeacTaBnenue o HenmpeaeabHbIX
U apoMaTHYecKux Kuciorax. OcoOOEHHOCTH UX CTPOCHUS U CBOMCTB. 3HaUYECHUE KapOOHOBBIX KHCIIOT.

OYHKUUMOHAJIbHBIENPOU3BOAHBEKApPOOHOBBHXKHUCIOT. [logyyeHre Xa0paHrUapUI0B U AaHTUAPUIOB KUCIOT, UX TUIPOIH3.
[Tonydenue CioXHBIX 3(QUPOB C UCHOIH30BAHUEM XJIOPAHTUIPUIIOB M aHTHAPUIOB KHUCIOT. CloKHBIE 3(UPHl KaK H30MEpbl KapOOHOBBIX KHUCIOT.
CpaBHenune (pU3MUECKIX CBOMCTB U PEAKIIHOHHON CIIOCOOHOCTH CIIOKHBIX (UPOB U M30MEPHBIX UM KapOOHOBBIX KHCIOT. [ HIpOn3 CI0XHBIX 3(UPOB.
CuHres cioXHbIX 23PUpoB PeHoaoB. CraoxHbIe 23PUpbl Heopranudeckux kuciaot. Hurpormunepun. AMuasl. Conu KapOOHOBBIX KUCIIOT, UX TEPMUYECKOE
pasioKeHue B MPUCYTCTBUY 1enoun. CHHTE3 KapOOHMIBHBIX COCTUHEHNH Pa3I0KEHNEM KAJIBIIUEBBIX COJIEH KapOOHOBBIX KUCIIOT.

Hemoncrpauuu. 1. BzaumoaeiictBue Hatpus ¢ 3TaHoiIoM. 2. OKUCIIEHHE 3TaHoJIa OKCHJIOM Meau. 3.1'openue ataHona. 4. BzaumoaeiictBue Tper-
OyTHIIOBOTO criupTa ¢ cosiHOM kucioToi. 5. Monodopmuas peakuus. 6. KauecTBeHHas peakiys Ha MHOTOATOMHBIE clIUPThI. 7. KauecTBeHHbIE peakuun
Ha Qenoinbl. 8. OnpeneneHne aabAETHIOB MPH MTOMOIIN Ka4eCTBEHHBIX peakuui. 9. OKuciIeHne anpAeruioB nepmanranatoM kamus. 10. [Tomydenne
CJIO’KHBIX 3(HpOB.

JlaboparopHublie onbITHL. 5. CBoiicTBa 3THIOBOTO crupTa. 6. CBoiicTBa raunepuHa. 7. CroiictBa (eHona. KauecTBeHHbIe peakiuu Ha (GeHombl. 8.
CgoiictBa ¢popmanuHa. 9. CoiicTBa ykcycHoOM KucaoThl. 10. Conu kapOOHOBBIX KHCIIOT.

IIpakTuyeckas padora Ne3. [Tomyuenne 6poMaTaHa.

IIpakTryeckas pa60Ta Ne 4. Pemenue IKCIICPUMCHTAJIBHBIX 3aJia4d IO TCME «KI/Icnopo,ucoz[epxcamHe OpTraHU4YC€CKUC BCIICCTBAY.

KonTponbnas padota Ne3 mo teme «Kucnopoacoaepskaiiye OpraHu4ecKie BeIecTBa.
Tema 5. A30T- 1 cepocoaepKaiiue COeTMHEHUS

Hutpocoennuenuns. DneKTpoHHOE CTpoeHre HuTporpymsl. [lonydenne HUTpocoennHeHni. B3ppIBUaThie BENECTBA.



A M u H bl. U30Mepusa amuHoB. IlepBUYHBIEC, BTOPUYHBIE U TPETUUYHbIE aMUHbI. DU3HYECKHE CBOMCTBA MPOCTEHIINX AMHUHOB. AMHHBI Kak
OpraHn4C€CKUC OCHOBAHUA. Coiu aJIKUIaMMOHHUS. AJIKI/IJII/IPOBaHI/Ie " alilUJIMPpOBAaHHUC aMUHOB. PeaKL[I/II/I aMHMHOB C a30THCTOM KMCIIOTOM. ApOMaTquCKHC
amMuHbl. AHIIMH. B3auMHoe BIusiHUE TPy aTOMOB B MOJIEKYJI€ aHWJIMHA. XMMHYECKHE CBOMCTBA aHWJIMHA (OCHOBHBIE CBOICTBA, PEAKIIMH 3aMEIICHUS
B apOMaTHYECKOE AP0, OKUCIIEHHE, alliinpoBanue). Jlnazocoeaunenus. [lonyuyenne aMMHOB U3 COUPTOB M HUTPOCOEAUHEHUH. [[puMeHenne an minHa.
Cepooprannueckue coeauHeHus. IIpencraBieHne o cepoopraHudeckux coenuHeHusix. OCOOEHHOCTM WX CTPOCHHUA U CBOMCTB. 3HaueHHe
CEPOOPraHUYECKUX COEAUHEHHU.

I'eTepouukisl. Oypad u IUPPOI KaK IPEACTABUTENN IATHUICHHBIX FETEPOLMKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYIIBI TUppoJa. KucioTHbie
CBOMcTBA nuppoa. [IMpuanH Kak npeacTaBUTENb MECTUWIEHHBIX FETEPOLMKIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYJIbI MUpuauHa. OCHOBHBIE CBOWCTBA
NUPUINHA, PEAKIUU 3aMEIIeHUsl ¢ apomaTtudeckum siapoM. IlpencraBinenune o6 mMuaasose, NMUPHIUHE, MMypUHE, IMYPUHOBBIX M IMHPHUMHITHOBBIX
OCHOBAHUSIX.

Hemoncrpanuu. 1. OcHoBHble cBoMcTBa amMuHOB. 2. KauecTBeHHble peakuuu Ha aHWIUH. 3. AHWUIMHOBBIE KpacuTenu. 4. OOpasibl
reTePOLMKINYECKUX COCINHEHHH.

.]Ia6ODaTODHBIe onbITel. KauecTBeHHEIC pC€aKluy Ha aHWUJIUH.

Tema 6. brnonornyecku akTUBHEIC BEIIECTBA

XK 1 p bl KaK cI0XKHbIE HPUPHI INIMLEPHHA U BBICIINX KApOOHOBBIX KUCIOT. OMbUIEHHE KUPOB. I 'naporennsanust KupoB. Mblia Kak COJIM BBICIIMX
KapOOHOBBIX KHCIIOT.

Y raeBoasbl. MoHo- u aucaxapuabl. @yHKIMM yrieBoaoB. buonorndeckas posb yrieBonoB. ['Nioko3a — ¢u3nueckue cBoicTBa, TUHEHHas U
nuKiIndeckass Gopmel. Peakuuu riroko3bl (OKUCIEHHE a30THOM KHUCIOTOM, BOCCTAHOBJIEHHE B IIECTHATOMHBIM CIUPT), KAUECTBEHHbIE PEAKIMM Ha
rioko3y. bpoxenue riaoko3sl. @pykro3a Kak M3oMep IoKo3bl. Pubosa u nezokcupubdosa. [lonstue o ramko3uaax.

Hucaxapugasl Caxapo3a Kak NpeACcTaBUTENh HEBOCCTAHABIMUBAIOIINX TUCaXapua0B. ManbTo3a U 1aKkTo3a, Ietodno3a. ['uaponus aucaxapuaos.
[Tonydyenue caxapa U3 caxapHOW CBEKJIBI.

ITonucaxa P U AaBbL KanMaJ'I, TJIMKOI'CH, HCJIIK0JIO3a. KauecTBennas pCaKiug Ha KpaxmaJl. FI/I,Z[pOJ'II/B oJicaxapuios.

HyxkneunoBbslekucioT sl Hykieosnnsl. Hykneornael. Hyknennose kucnots! kak npupoansie nonumepsl. Ctpoenue JJHK u PHK. I'maponus
HYKJIEUHOBBIX KHCJIOT.
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AMUHOKHCIIOTBI Kak aM(pOTepHbIE COeAMHEHUs. Peakiuy ¢ kucinoramu u ocHoBaHUAMU. OOpa3zoBaHue cn0kHbIX 3¢upos. [lentunel. [lentunnas
CBsI3b. AMUIHBIN XapakTep NMenTuaHou cBs3u. I'uaponns nentunos. benku. IlepBuunas, BropuyHas U TpeTUUHAsI CTPYKTYpbl OeskoB. KauecTBeHHbIE
peakiuu Ha OCJIKHU.

Jemonctpanuu. 1. PacTBoprMOCTh yIiIeBOJIOB B BOJIE M 3TaHOJE. 2. KauecTBeHHBIC peakiuy Ha Ii1toko3y. 3. O0pasibl aMUHOKHCIIOT.

JlaGopatopusbie onbIThl. 11. CBolicTBa rimoko3bl. KauecTBenHas peakuus Ha riitoko3y. OnpeesieHue Kpaxmaia B MpoAyKTax nutanus. 12. I{BeTHsie
peakmuu O6eIKOB.

Kontponbnas padota Ne 4 o teme «A3oTcoaeprxaniiue 1 OMOJIOTHYECKA aKTUBHBIE OPraHUYECKUE BEIECTBAY.
Tema 7. BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

[TonsiTve 0 BRICOKOMOJIEKYJIIPHBIX BeliecTBax. [lonmmepusanius u MOJTUKOHIEHCAIIM KaK METO/IbI CO3aHMs OJUMEPOB. DnactoMepsl. [IpupoaHbIit
U cuHTeTHYeckuil kayayk. Cononumepusaiusi. CoBpeMeHHBIE MIACTUKU (TIOTUITUIICH, MOJIUIPONHIIEH, OIUCTUPOI, TOTUBUHIIXJIOPH, (TOPOILIACT,
MOJIMATIIICHTEpeTanaT, akpuiI-0yTaqueH-CTUPOIBHBIN TIACTHK, TOJIMKApOOHATHI). [IpUpoIHbIC M CHHTETUYECKUE BOJIOKHA (0030D).

Hemoncrpammu. 1. O6pasius! miactukoB. 2. Komekius BosgokoH. 3. [TonukoHaeHCaIus STUICHTIIMKOIIA ¢ TepedTaneBoil KHCIOTOM.

JlaGopatopHsble onbIThl. 13. OTHOIIEHNE CHHTETUYECKUX BOJIOKOH K PACTBOpPAM KHCIIOT H IIENIOUEH.

IIpakTryeckas pa60Ta No5. Pacno3naBaHue MIACTUKOB M BOJIOKOH

Coaeprxanue nporpaMmbl
11 KJIACC
Tema 1. Hemerasibl

Knaaccmu (I)I/IK AOUNAHCOPTraHUYCCKUXBCH[CCTB. DIIeMEHTBI METAIIBI M HEMETAJUIbl ¥ UX MOJIOXKCHHUE B HepHO,HquCKOﬁ CUCTCMC.

B o 10 p o a. [lonydenue, pusndeckue u XUMUIECKHE CBOMCTBA (PEaKIMK ¢ METAJUIAMHU ¥ HEMETaJJIaMU, BOCCTAHOBJICHUE OKCHUIOB M COJIEH).
I'mapuael. TormmMBHBIE JIEMEHTHI.

I'amoreHsl O61ua5{ XapaKTCPUCTHKA MOATPYIIIbI. dusnueckue CBOMCTBA IMMPOCTBIX BCUICCTB. 3aKOHOMepHOCTI/I U3MEHEHMS OKUCIIMTEIIbHON
AKTUBHOCTH T'aJIOTCHOB B COOTBECTCTBUHU C UX ITOJIOKCHUEM B nepnonnquKoﬁ Ta6m/1ue. HOpr,ZIOK BBITCCHCHUS T'aJIOTCHOB U3 PAaCTBOPOB IraJIOTCHUI0B.
OcoOEHHOCTH XUMHUH Q)Topa. XJ'IOp — HOJIYUCHHUC B IPOMBIIIJIICHHOCTHU U J1a6opaTop1/H/1, peaknuuu ¢ METalllaM U HCMETAJIJIaMH. BzaumogeiictBue
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XJIOpa ¢ BOJIOH U pacTBopami mienodeit. Kucnoponnele coennHenus xjopa. ' MmoXaopuTsl, XJaopaT U NepxjaopaTsl Kak THTUYHBIE OKUCIUTEH.
Ocobennoctu xumun Opoma u noja. Kauectsennas peaknus Ha ioa. ['amorenoBo-

A0OPOAbI — MOJIYYCHHUEC, KUCIIOTHBIC 1 BOCCTAHOBUTCJILHBIC cBoiictBa. ConsiHas KUCIOTa U e¢ coau. KauecTBeHHEIS pCaKkuuu Ha raJJorcHUA-uOHBI.

DN1eMEeHTBHNOATPYNINBIKHUCIIOP O I a. O0mas xapakTepucTika noarpymnmnsl. Gusnueckue cBocTBa MpocThixX BeniecTB. O30H Kak
aJUIOTpONHas MoauduKanus kuciaopoaa. Ilonydenne ozona. O30H Kak okucnuTenb. [103uTHBHAS M HETATUBHASL POJIb 030HA B OKPY’KAIOIIEH cpee.
CpaBHeHHE CBOMCTB 030HA U KHcIopoia. Boia u nepokcu Bogopo/ia Kak BOJOPOJIHbIE COeIMHEHUsT KUCIopoia — CpaBHEeHUe cBOMCTB. [lepokcun
BOJIOPO/Ia KaK OKHCIUTEh U BOCCTa-

HoBuTeNb. [lepokcunel MetamioB. Cepa. Amnorponus cepbl. Pu3ndeckue 1 XUMUUYECKUE CBOMCTBA Cepbl (B3aMMOACHCTBUE C METAJUIAMU, KUCIOPOJIOM,
BOJIOPOJIOM, PACTBOpPaMH LIEJI0YeH, KUCIOTaMU-OKHCIUTENIMH). CepoBOJOPOA — HOIYUYEHUE, KUCIOTHbIE M BOCCTAHOBUTEIbHBIE CBOICTBA.
Cynbouapl. CepHUCTHIN Ta3 KaK KUCIOTHBIA OKcH. OKHUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA CEpHUCTOrO Ta3a. [lomydenue cepaucToro rasa
B IIPOMBIIIJICHHOCTH U J1JabopaTopun. CepHuctas kuciora 1 ee cosd. Cepubiit anruapuia. CepHas kuciiora. CBoicTBa KOHLIEHTPUPOBAHHOM U
pa30aBIeHHON cepHOI KMCIOTHL. J[efiCTBIEe KOHIICHTPUPOBAHHOW CEPHOW KUCIIOTHI Ha caxap, METaJUIbl, HEMETaJlIbl, Cynbpuasl. Tepmuyeckast
yCcTOMYMBOCTH CcynbdaroB. KauecTBeHHas peakiysi Ha CEPHYIO KUCIIOTY U €€ CONU. TuocepHas Kucioma u muocyibgamal.

A30THErocoeHuHeHH 4. DIeMeHTbl MOArpyNIbl a3ota. O0Ias XapakTeprucTuka noArpymnmnsl. duzndyeckue CBOWCTBA MPOCTHIX BELIECTB.
CrpoeHnue monekyibl a3ota. usnyeckue U XMMHUYECKUE CBOMCcTBa a3oTa. [loiaydyeHue a3ora B IpOMBILUIEHHOCTH U Jaboparopuu. Hurpuasl. AMmuax
— €ro noyiyueHue, Gpu3nveckue 1 Xummyeckue cBoiictBa. OCHOBHbIE CBOICTBA BOJHBIX pacTBOpoB ammuaka. Conu ammonust. [ToBenenue coneit
aMMOHHS [IPH HarpeBaHUU. AMMHUAK Kak BoccTaHOBUTENb. [[puMenenne ammuaka. OKcuibl a30Ta, MX noaydeHue u ceorctBa. Oxcua azora(l).
Oxwucnenue oxcunaa azora(ll) kucnopogom. Tumepuszamus okcuaa azora(IV). Asotucras kuciota u ee coiau. HUTpUTh Kak OKUCITUTENIH U
BOCCTAaHOBUTENH. A30THAs KUCJIOTa — (PU3NYECKUE U XMMHUECKHE CBOICTBA, mostydeHrne. OTHOLIEHHE a30THOM KMCIIOTHI K METAJUIaM U HEMETAJUIaM.
3aBUCUMOCTD IIPOAYKTA BOCCTAHOBJIEHHSI a30THOM KUCIIOTBI OT aKTUBHOCTH METAJUIa U KOHLIEHTPALMHU KUCIOTHI. TepMudeckast yCTOMUMBOCTD
HUTPATOB.

®ochopuerocoeguHeHHU 1. Aiorponus pocopa. Xummuueckue cBoiicta pochopa (peakiuu ¢ KUCIOPOIOM, TaJoreHaMH, MeTajulaMH,
CJIOKHBIMU BEIIECTBAMU-OKUCIUTENSAMHY, 1ienodamu). [lonyuenue u npumenenue pocdopa. ®ocopuslii anruapua. OpropocopHas u
MeTadocdopHas KUCIOTH U uxX conn. KauecTBeHHas peakuust Ha oprodocdatsl. Paznoocenue opmogocghoprou kucromul. Ilupogocgopnas kucroma
u nupoghocpamot. Dochunsl. Dochun. Xnropuowvt pocpopa. Oxcuo gpocpopa(lll), hocghopucmasn kucroma u ee conu.

Y raepoa Amrorponus yriepoaa. CpaBHEeHHE CTPOCHUS M CBOMCTB TpaduTta u anmasa. OyiepeH Kak HoBas MOJIEKYJIsipHas (hoopma yriepoja.
I'paden kak MoHOCTIOM rpaduTa. YriaepoaHble HAHOTPYOKH. YTOIb. AKTUBUPOBAHHBIN yTroyb. AfcopOuus. XuMudeckue cBoricTBa yrist. KapOoumapbl.
I'unponu3 kapbua xkanblus 1 kapouaa anromMuHus. KapOuabl nepexoJHbIX METaNIOB KaK CBEpXIpPOUHbIe MaTepralibl. OKCHUJIbI yTriepoa.
OOpazoBaHue yrapHOTO rasza npu HETMOJIHOM CTOPaHUHU YIJIsl. YTOJb M YTapHBIN ra3 Kak BOCCTAHOBUTENH. Peakius yrapHOTo ra3a ¢ pacriaBaMu
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menoyeit. Cuate3 GopMHUATOB U OKCATIATOB. YTJIEKHUCIBIN Ta3. YToibHas KUCI0Ta U ee conr. [loBeieHne cpeHMX U KUCIIBIX KapOOHATOB TIPH
HarpeBaHUU.

K p e m 1 1 1. CBoiicTBa mpocToro BemiecTBa. Peakuuu ¢ XJIopoM, KUCIOPOJIOM, pacTBopamu miesnodeil. OKCcul KpeMHHUS B IPUPOJIE U TEXHUKE.
Kpemuuesbie kucnotsl ¥ ux coiu. ['uaponus cunukaros. CuiaH — BOJIOPOJHOE COSAMHEHUE KPEMHUSI.

b o p. Oxcup 6opa. bopHas kucnora u ee conu. bypa.

Jemoncrpanuun. 1. lopenue Bogopoaa. 2. [lomyuenue xmopa (onsIT B Ipodupke). 3. OnbIThl ¢ OpoMHOI BOJoN. 4. OKUCIUTETHHBIC CBOHCTBA
pactBopa rumnoxjopura Hatpus. 5. [LnaBnenue cepol. 6. 'openue cepol B kuciopoze. 7. Bzaumopeiicteue xenes3a ¢ cepoi. 8. 'opeHue cepoBoiopoa.
9. Ocaxnenue cynbpunos. 10. CpoiicTBa cepaucToro rasa. 11. JlelicTBie KOHIICHTPHPOBAHHOW CEPHOW KUCIOTHI HA ME/Ib U caxapo3y. 12.
PactBopenune ammuaka B Boze. 13. OcHOBHBIE CBOMCTBA pacTBOpa ammuaka. 14. Katanutudeckoe okucienue ammuaka. 15. [lonyuenue okcuaa
azora(ll) u ero oxucienue Ha Bo3ayxe. 16. JlelfictBre a30THO# KucaoThl Ha Meab. 17. ['openune docdopa B kucnopoze. 18. [IpeBpamienue kpacHOTO
docdopa B Oenblii U ero ceeueHue B TeMHoTe. 19. B3aumopeiicteue gochopnoro anruapua c Bogoid. 20. O6pasusl rpadura, anmasa, kpemHus. 21.
I'openue yrapHoro rasza. 22. TyieHue miaMeHu yIJIeKHCIbIM ra3om. 23. Paznoxkenue MmpaMmopa.

JlabopaTopublie onbIThl. 1. [Tonydyenue xmopa u uydeHue ero cBOMCTB. 2. O3HaKOMIIEHHE CO CBOMCTBAMHU XJIOPCOIEPKAIIUX OTOEIMBATENEH.
KayecTBeHHast peakiust Ha ranoreHu-uoHsl. 3. CBoiicTBa 6poma, nojaa u ux coneil. Pasnoxxenue nepokcunia Bogopoaa. OKUcIeHHe HOAUI-MOHOB
IIEPOKCUJIOM BOJIOpOJIa B KUCIIOU cpefie. 4. M3yueHue cBOMCTB CepHOM KUCIOTHI U ee conel. 5. M3yueHne cBOHCTB BOJHOTO pacTBOpa aMMuaka. 6.
CoiicTa coneil ammonus. KauectBenHas peakius Ha ¢pocdat-uoH. 7. KayecTBeHHast peakuys Ha kapOoHaT-uOH. PaznoxeHnue ruapokapboHaTa
HaTpus. 8. VcnpiTaHue pacTBOpa CUIIMKaTa HaTpUsl HHAUKATOpoM. 9. O3HakoMiIeHHe ¢ o0pa3laMu MPUPOJHBIX CUIIMKATOB.

IIpakTnyeckas padora Nel. Pemenue skcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «l'ajJoreHs».
IIpakTnyeckas padora Ne 2. Pemenne skciepuMEHTAIBHBIX 33/1a4 10 TeME «XaJIbKOT€HbI».
IIpakTnyeckas padora Ne 3. [lonyueHne ammMuaka U U3y4eHUE €TI0 CBOMCTB.

KonTtpouabsnas padora Nel o reme «Hemeramibiy.

Tema 2. MeTaLiibl

O6H.[ niioo630 P3ICMCECHTOB—MCTAJJIOB. CBoiicTBa MMPOCTBHIX BEHICCTB-MCTAJIJIOB. Meraninueckue KPpHUCTATNIMYCCKUC PCUICTKHU. CraBbl.
XapaKTepI/ICTI/IKa Han0oJee N3BECTHERIX CIIJIABOB. HonyquI/Ie U NPpUMCHCHUC MCTAJIJIOB.
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Hle 1oy HBIEMeETaJJ bl— 0011asl XapaKTepUCTHKA MOATPYIIIBL, XapaKTepHbIE peaKIK HaTpusl U Kainus. CBOMCTBA MIEIOYHBIX METAJIOB.
[Tonyuyenue menouynsix MetawioB. Coaa u enkui

HATp — BaXKHEHINe COeTUHEHUs HAaTpHsl. bepryuiid, MarHuid, IeI0YH03eMebHbIE METAIIIBl. MarHuii u KanbLui, nX o0m1as XxapakTepucTHKa Ha
ocHOBe moJjoxkeHust B [leproanyeckoii cucteme anementoB [l. 1. MenneneeBa u crpoenus atoMoB. [lonyuenue, Gpu3nveckue 1 XUMHUYECKUE CBOWCTBA,
MIPUMEHEHHUE MarHHUsI, KaJIbIUs U KX COCTUHEHHUH. AMMOTEPHOCTh OKCHA U TUAPOKCUAA Oepriutns. JKeCTKOCTh BOJBI M CLIOCOOBI €€ YCTpaHEHUSI.
Okpacka miaMeHu COISIMHU IIEJIOYHBIX U IIET0YHO3EMENIbHBIX METAJJIOB.

A 110 M ¥ H ¥ i. PactipocTpaHeHHOCTb B Ipupoje, GU3NIECKUe U XUMHUECKUE CBOMCTBA (OTHOIIEHUE K KUCIOPOIY, TaJIOreHaM, pacTBOpaM KHCIOT U
nienoyel, anmoMotepmus). AMGOTepHOCTh OKCUAA U THIpokcuaa amomuaus. Conu amoMunus. [loaHoe pasnoxkenue BoJo colieil amtOMUHUS CO
CJIa0BIMH TBYXOCHOBHBIMH KHCJIOTaMH. AJTFOMHHATHI B TBEPOM BHJIE U B pacTBope. [Ipumenenne amromunus. Coeourenus anoMutus 6 HUUUX
CMenensax OKUCIeHUs.

OnoBowucBUHe 1. OPU3nveckre U XUMHUECKHUE CBOMCTBA (PeakIuu ¢ KUCIOPoaAoM, Kuciotamu), npumenenue. Conu onosa(Il) u ceunna(ll).
CBUHIIOBBIN aKKYMYJISTOP.

MeTananapmoOOYHBIXTOATPY I OCOOEHHOCTH CTPOCHHUS aTOMOB ITEPEXOTHBIX METAIUIOB.

X p o M. duznyeckue CBOWCTBA, XUMUUYECKUE CBOIMCTBA (OTHOIIEHUE K BOSIHOMY Tapy, KUCIOPOAY, XJIOPY, pacTBOpaM KHUCIOT). Mi3MeHeHue
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX U KUCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THIPOKCHIOB XpOMa C POCTOM CTENICHH OKUCIIEHHUS. AM(POTEpHbIE
cBoiicTBa okcuaa u ruapokcua xpoma(Ill). Oxucnenune coneit xpoma(Ill) B xpomatsl. B3anMHbIe epexobpl XpoOMaTOB U TUXPOMATOB. XpOMAaThl U
JUXPOMAThl KaK OKHCIIUTENH.

MapraHen— ¢pu3ndeckue 1 XUMHIECKUE CBOMCTBA (OTHOIIEHUE K KHCIOPOY, XJI0pY, pacTBopam kuciot). Oxkcun mapranna(lV) kak okucaurens
u kartanuzaTtop. [lepmaHranaT kanus Kaxk

okucnurenb. Maneanam(VI) kanus u ezo ceoticmaa.

XK e 1 e 3 0. Haxoxxaenue B mpupojie. 3HaueHue xene3a i oprann3mMa yenoBeka. Gusnyeckue cBoricTBa xene3a. CruiaBbl xKeme3a ¢ yriiepoIoM.
XUMHUUECKHe CBOMCTBA Xkele3a (B3auMOIEHCTBHIE ¢ KUCIOPOIOM, XJIOPOM, CEPOH, YTiIeM, KUCIOTaMU, pacTBopaMu cojeii). CpaBHEHHE KHUCIOTHO-
OCHOBHBIX U OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX CBOMCTB rupokcuaa xeneza(ll) u ruapokcuna xenesa(lll). Conu xeneza(1l) u xeneza(Ill). Meronbr
nepeBoaa coneil xxeneza(ll) B

comu xene3a(Ill) u oOpatro. OxucnurensHbIe CBOMCTBa coenunenuit xkenesza(lll) B peakuusix ¢ BOCCTaHOBUTENSAIMU (HOIUAOM, Mebi0). [lnanuanbie
KOMIUIEKCHI xkelne3a. KauectBeHHble peakiuu Ha nonsl xenesa(ll) u (110).
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Me 1 . Haxoxaenue B npupoje. Pu3ndeckrue 1 XUMHUIECKHE CBOMCTBA (B3aUMOICHCTBUE C KUCIOPOIOM, XJIOPOM, CEPOl, KHCIIOTaMH-
okucautensimu). Comu meau(ll). Mennsiit kynopoc. AMmuakatel menu(l) u menu(Il). [onydenue oxkcuaa meau(l) BoccTaHOBIEHHEM THIPOKCH 1A
meau (1) rmroko3oi.

Cepe6po. Dusnueckne U XUMUUYECKHE CBOMCTBA (B3aUMOACHCTBHE C CEPOH, XJIOPOM, KUCIOTaMU-OKUCIUTesIMH ). OcakieHre okcua cepedpa npu
JCCTBUY IIEJIOYN Ha CONU cepedpa. AMMHUaKaThl cepedpa Kak okuciauTenu. KauecTBeHHas peakuus Ha HOHBI cepedpa.

3 010 To0. DU3NUECcKUe U XUMHUYECKUE CBOMCTBA (B3aMMOJICUCTBHUE C XJIOPOM, «IIapCKOK BOJKON». CrIOCOOBI BBIJICTICHUS 30J10Ta U3 30JI0TOHOCHOM
MTOPO/IBI.

I 1 1 k. Pu3nyUecKue 1 XUMHUECKUE CBOMCTBA (B3aMMOJICHCTBHE C TAJIOT€HAMHU, KHUCIOPOJIOM, CEPOil, paCTBOPaMH KUCIIOT U IIEJI0UeH ).
AMbOTEpHOCTH OKCH/IA ¥ THAPOKCUIA LIMHKA.

Pt YThb. HpCIICTaBJ'ICHI/Ie 0 CBOMCTBax PTYTH U €€ COCAUHCHUIX.

Jemoncrpanuu. 1. Komteknus meramnos. 2. Komnekuusa Munepanos u pya. 3. Komneknus «Amomunuiin». 4. Komnekuus «Kene3o u ero criaBb» 5.
BiaumopeiictBue Hatpus ¢ BoJoi. 6. OkpalmBaHue MIaMeHH COJISIMH IIEIOYHBIX U IIeIOYHO3EMENbHBIX METAIIOB. 7. B3auMoaelicTBre KaabIus C
Bozoi. 8. [LitaBnenue amomunus. 9. Bzaumoseiicteue amoMunus co menodsio. 10. BzanmoseiictBie XxpoMa ¢ COISHOM KHCIIOTOH 6e3 mocTymna
Bozayxa. 11. Ocaxnenue runpokcuna xpoma(lll) u okucnenue ero nepokcuioM Bogopoaa. 12. B3anuMHuele nepexoabl XpoMaToB U TUXpoMaToB. 13.
Paznoxenue nuxpomara ammonusi. 14. Amomorepmus. 15. Ocaxnenne ruapokcuma xeneza(lll) u okucnenue ero Ha Boznyxe. 16. Boinenenue
cepeOpa U3 ero conel AelCTBUEM MEH.

JlabopaTopHblie onbIThl. 10. OkpamuBaHue MJIaMEHU COEITMHEHUSMU HIEIOYHBIX MeTauioB. 11. O3HakomieHre ¢ MUHEpalaMu U Ba)KHEUILIMMHU
COCIMHEHUSMU HICIIOYHBIX MeTaoB. 12. CBOMCTBA COCTMHEHMI 1IETOYHBIX MeTaJUIOB. 13. OxpammBaHue TUIAaMEHHU COJISIMU HIEIOYHO3EMETbHBIX
MeTtaioB. 14. CBolicTBa Maruus U ero coequHenuii. 15. CeolicTBa coenuHeHni kanbiud. 16.2KecTkocTh Boabl. 17. BzanMoneicTBrue aTrtoMUHAS C
KHMCIIOTaMU U 1enoyamu. 18. AMdoTepHbie cBoiicTBa ruapokcua amoMunus. 19. Ceoiicmea onosa, ceunya u ux coeounenuii. 20. CBoiicta coseit
xpoma. 21. CBolicTBa Maprasia 4 ero coequHenuil. 22. 3yyenne muHepanos xenesa. 23. CpolicTa xene3a. KadyecTBeHHbIE peaKIIMM HA HOHBI
xenesa. [lonyuenne okcuaa menu(l). 24. CroiicTBa Meau, €€ CIIaBOB M coeiuHeHni. 25. CBOMCTBA IIMHKA U €0 COSAMHEHUH.

IIpakTHyeckast padora Ne 4. BeinoJIHEHHE dKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe «MeTabi.
KonTtpouabsnas padora Ne 2 o treme «MeTaisD».

Tema 3. CTpoenue atoma. XuMu4eckasi CBsi3b
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Crtpoenueatoma. Hykmuael. M3oTonbl. Tunel panrnoakTuBHOTO pacnanaa. TepMosiaepHbii cuaTes. [lomydeHne HOBBIX 3JIEMEHTOB. S nepHbIe
peakiuu. CTpoeHue 3MEKTPOHHBIX 000J104ek aToMOB. [IpencraBienne o KkBaHTOBOW MexaHuke. KBaHTOBBIE uncia. AToMHBIE opOuTanu. Paanyc
aToma. DJIEKTPOOTPULIATEIbHOCTb.

XHUMHUYECKasCB 33 b. Buabl xumuueckoii cBsi3u. KoBaneHTHas CBsI3b U €€ XapaKTePUCTUKU ([UIMHA CBSA3H, OJIAPHOCTb, OISPU3YEMOCTb,
KpaTHOCTb cBsA3M). MloHHas cBsA3b. MeTanmnuueckas CBS3b.

CtpoeHueTBepablXTe . Kpuctammueckue u amopdHsie Tena. TUIbl KPUCTALIMYECKUX PELIETOK METAIJIOB U MOHHBIX COETUHEHHH.
MexMoueKyIIIpHbIE B3aUMOAEHCTBY. BonopoaHas cBs3b.

Jemoncrpanuun. 1. Kpucraminyeckue pemerku. 2. Moaenu MoJeKyil.
Tema 4. OcHOBHbBIE 3AKOHOMEPHOCTHU NMPOTEKAHUS XUMHYECKUX peaKkIuii

TennoBoiiodpekTXUMUUECKOHpeaKIUU. DHIOTEPMUUYECKHE U dK30TepMUUecKre peakuuu. 3akoH ['ecca. Temora oOpa3oBaHus
BemiecTBa. DHeprus cBs3u. [lonstue 06 suTansnun. [lorarue 06 saTponmu. Bropoii 3akoH TepmoaunHaMuku. DHeprus [ n60ca u kpurepun
CaMOITPOU3BOJIBHOCTH XUMHUYECKON pPEaKIIUH.

CKOpPOCTHXUMMHUYECKUXPEAKIHUMUHUEE 3aBUCUMOCTb OT NIPUPOABI PEArMPyIOLINX BEUIECTB, KOHLIEHTPALUN PEAreHTOB, TEMIIEPATYPHI,
HAJIMYHS KaTaIu3aTopa, IO N MOBEPXHOCTH PEarnpyoNINX BEmecTB. 3aKoH AercTByommx Macc. [Ipasuino Bant-I'odda. [Tonstue 06 sneprun
aKTHBAIMU U 00 SHEPreTH4ecKoM npouie peakuuu. 'oMoreHHsIi 1 rereporeHHblit katanus. [lpumepsl KaTaluTHYECKUX MPOLIECCOB B TEXHUKE U B
KUBBIX oprann3max. @epMeHThl Kak OMOJIOTHYECKUE KAaTaIU3aToPBhI.

OO6paTumblepeaxkxuu Xumuueckoe pasHoBecue. [Ipunmun Jle lllarense. Koncranra paBnoBecus. PaBHoBecue B pactBopax. KoHcTaHThI
aucconnanuu. Pacuer pH pacTBOpOB CHIIBHBIX KHCIIOT U 1Iesoueil. /Ipoussedenue pacmeopumocmu.

P s JAaKTHUBHOCTHMCECTAIIJOB. Ilonstue o CTaHAAPTHOM JJICKTPOAHOM MMOTCHIMAJIC U SHGKTPOI[BI/I)KYHIGI\/'I CHJIC pCaKINH. XuMu4deckue
HCTOYHHUKU TOKA: ITaJIbBAHUYCCKHUEC 3JICMCHTBI, AKKYMYJISITOPbI U TOIIJIMBHBIC 3JICMCHTEI. 3J'ICKTpOJ'II/I3 paciiyiaBOB U BOJAHBIX paCTBOPOB 3JICKTPOJIUTOB.
Baxonwi ANEKMPOaU3A.

JdemoHcTpanuu. 1. DK30TepMUYECKHE U SHAOTEPMUYECKHE XUMUYECKHE peakivu. 2. TerioBble sBIeHUs IPU PACTBOPEHNUN CEPHOU KHUCIIOTHI U
aMMHa4HOM cenuTphl. 3. 3aBUCUMOCTb CKOPOCTH PEAKIIMK OT IPUPOBI BEIIECTB HA IPUMEPE B3aUMOIEHCTBUS PACTBOPOB PA3INYHbBIX KHCIOT
OJIMHAKOBOI KOHLIEHTPALUU C OJJUHAKOBBIMU KyCOUKaMH (IpaHyJlaMH) IIMHKA U OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MarHus, IMHKA, jKeJe3a) ¢
pPacTBOPOM COJITHOU KUCIOTHI. 4. B3anmoaelcTBIe pacTBOPOB CEPHOM KUCIOTHI ¢ PACTBOPAMH THOCYJIb(aTa HATPUS Pa3IMUHON KOHIIEHTPALUH U
Temneparypsl. 5. PaznoxeHue nepokcuia BOJOPOa ¢ IOMOIIBI HEOPraHUYECKUX KaTaJIn3aTOPOB U MPUPOJHBIX OOBEKTOB, COJEPKAILUX KaTanasy.
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JlaGopaTropHbie onbIThI. PAaKTOPHI, BIUAIOIIME HA B3AMMOICHCTBHE METaJIa C pacCTBOpaMu KUCIOT. CMEIIeHnEe XUMUYECKOTO PAaBHOBECHUS MTPU
YBEIUYEHUHU KOHIIEHTPAIIMU PeareHTOB U MpoykToB.26. KatanuTuyeckoe pas3ioxeHue nepokcuaa Bo1opoaa

Tema 5. XumMunueckas TeXHOJIOTUA

OCHOBHB CEIPHHIUNBIXUMUUYECCKOUTEXHONTOTUU. [IPOU3BOACTBOCEPHOWKHUCIOT Bl KOHTAKTHBIM CITOCOOOM. XUMH3M
nporuecca. Cpipbe I IPOU3BOICTBA Cep-

HOU KUCJHOTBL. TeXHONIOrnueckas cxema nporecca, Iporecchl ¥ anmnaparsl.

I[IpousBoagcTBOAaMMHU aKa. XuMmusM nponecca. OnpeeneHne onTUMaIbHbIX YCIOBUN IPOBEEHUS peakuyy. [IpyHIMI HMPKYIALNUY U €ro
peanu3anys B TEXHOJIOTHYECKOM CXEME.

MeTannypru s Yepnas meramutyprus. [JomeHHbIi nporecc (ChIpbe, yCTPONCTBO JOMEHHOM Me4H, XUMHU3M Tiporiecca). [IpousBoacTBo cranu B
KHCJIOPOJIHOM KOHBEPTEPE U B 3JIEKTpONeYax.

OpranuueckuiicuHTte 3. Cunmesvl Ha ocHoge cunmes-easa. 1Ipon3BoaACTBO MeTaHoOMa.

Dkosorus U npobiieMa oXpaHbl OKPYXKaOLIEH cpesbl. 3e1eHas XUMUSL.

Jemonctpanum. 1. Ceippe 115 IpOU3BOACTBAa CEpHON KUCTOTHI. 2. Mozens kumsiiero cios. 3.0Kenesnas pyna. 4. OOpasisl CIIaBOB JKeje3a.
Tema 6. Xumus B ObITY U Ha cJ1y:xk0e o0mecTBa

Xumust iuty. XKupsel, 0eiKky, yriaeBoabl, BATaMUHbL. [lumeBbie 100aBku, UX Kiaccudukaius. 3anpeneHHble U pa3pelieHHbIe MTUIIEBhIe J00aBKH.
JlexapctBennble cpeacTBa. Kpacku u murmMeHTsl. [IpuHIMIBI OKpanuBaHus TKaHell. XuMus B cTpouTenbeTse. Llement, 6eToH. CTEKI0 U KepaMHKa.
TpanuiioHHBIE U COBPEMEHHBIC KepaMHuueckue MaTepruaiibl. CBepXIpoBo/sias kKepaMuka. beitoBas xumus. OTOenuBaronue cpecTea. XumMus B
ceNbCcKOM Xo3stiicTBe. MHCekTHInap! U mecTuiuasl. CpecTBa 3aumThl pacTeHuid. Penenientsl. OcCOOEHHOCTH COBpeMEHHOW HayKH. MeTo1010Tus
Hay4HOTO uccienoBanus. [Ipogeccus xumurka. Mamemamuueckas Xumus.

[Touck xumuyeckoit uupopmaru. Paboma c 6azamu 0aHHbIX.

Jemoncrpauuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkaneit. 3. Or6enuBanue TkaHei. 4. Kepamuueckue marepuansl. 5. L{BeTHbIe cTekna. 6.
Komnexnust «TonianBo U €ero BUAEB.

JlaGopaTopHble ONbITHI. 27. 3HAKOMCTBO ¢ MOIOIIUMH CPEJICTBAMU. 3HAKOMCTBO C OTOeIMBaOIMMUME cpeactBamu. 28. Kien. 29. 3nakoMcTBO ¢
MUHEPATbHBIMH YIOOPEHUSIMHU U U3y4YEHUE X CBOMCTB.
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KoutpoabHnas padora Ne 4. FItoroast KOHTpoJbHas padoTa.

TemaTnyeckoe MIIAHMPOBAHUE

10 kaacce

Homep
TeMBbI

Tema

BocnurareiabHble 331244

20P

KoaunuectBo
4acoB

Tewma 1. [ToBTOpenue u yriyoneHue
3HaHUHI

1.®opMupoBaTh Yy 00yJarOImuxcs
HAyYHOE MUPOBO33PCHHE, B3TIISAIBI U
yOexaeHHUs.

2.®opMHpOBaHHE OTBETCTBEHHOTO
OTHOIIICHHS K OKPYKaIoIIel cpee,
KOTOpOE CTPOUTCS Ha 0aze
9KOJIOTUYECKOTO CO3HAHHSI.

www.1september.ru

11

Tema 2. OCcHOBHBIE TOHATUS
OpraHN4YeCKON XUMHH

1.®opMupoBaThH Y 00yJarOIIUXCs
HAyYHOE MUPOBO33PCHHE, B3TIISAIBI U
yOexaeHHUs.

WWW.prosv.ru
www.internet-schooi.ru,
PEII

Tema 3. YrieBogopoisl

1.®opmupoBaTh y 00y4Yaromuxcst
HAY4YHOE MHPOBO33PEHHE, B3TJISIbI U
yOeXIeHUSL.

www.internet-schooi.ru,
PEIII

18

Tema 4. Kucnopoacoaepxkaniue
OpTraHUYECKUE COCTMHCHUS

1.®opmMupoBaTh y 00y4aronmxcs
Hay4YHOE MHUPOBO33PEHHE, B3TIISAIBI
yOeXIeHUSL.

2.®opMUPOBAHUE OTBETCTBEHHOTO
OTHOIIIEHUS K OKPYKAIOLIEH cpefie,

http://festival. I september.ru/

14
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http://www.1september.ru/
http://www.prosv.ru/
http://www.internet-schooi.ru/
http://www.internet-schooi.ru/

KOTOpOE CTPOUTCS Ha 0aze
9KOJIOTMYECKOTO CO3HAHMSI.

Tema 5. A30T- U cepocojepkalue
COETUHEHUS

1.®opMupoBath y 00ydaronmxcs
Hay4YHOE MHUPOBO33PEHUE, BITJISIIbI U
yOeXKICHMSI.

2.®opMUPOBAHUE OTBETCTBEHHOTO
OTHOIIIEHUSA K OKPYKAIOLIEH cpelie,
KOTOpOE CTpOUTCs Ha 0aze
9KOJIOTMYECKOI0 CO3HAHMSL.

http://festival. I september.ru/

Tema 6. buonornuecky akTUBHBIE
BEIIEeCTBa

1.YcTaHoBneHue 10BEPUTETBHBIX
OTHOIICHUN MEXY YIUTEIEM H
YYCHUKAMH, CIIOCOOCTBYHOIIUX
MTO3UTUBHOMY BOCIIPHUSITUIO
ydaiumucs TpeboBaHuil U mpocho
YUUTEIIS, TPUBJICUCHUIO UX
BHHUMaHUS K 00CYXIaeMOI Ha ypOKe
nH(pOpMaILIUY, aKTUBU3ALIUN UX
O3HABAaTEeIbHON NESITCILHOCTH.

www.internet-schooi.ru,
PEII

Tema 7. BeicokOMONEKyIISIpHBIE
COEIUHEHUS

1.®opmMupoBath y 00yyaronmxcs
Hay4YHOE MHUPOBO33PEHHUE, B3IISIIBI U
yOexKaeHHUSL.

2.®opMHUpOBaHKNE OTBETCTBEHHOIO
OTHOIIIEHUA K OKPYKAIOIIEH Ccpelie,
KOTOpOE CTPOUTCS Ha 0aze
9KOJIOTMYECKOTO CO3HAHMSL.

www.internet-schooi.ru,
PEII

HNTOI'O:

69
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http://www.internet-schooi.ru/
http://www.internet-schooi.ru/

TemMaTHuyeckoe MIIAHNPOBAHUE

11 kJjacc
Homep KosmuecTBo
Tema
TeMbI Jacos BocnurarejabHbIe 321291 0P
1.®opMHpOBaTh y 00yYAIOIIUXCS HAYYHOE
MHUPOBO33PEHUE, B3TIISAIBI U yOCKICHUS.
2.DdopmMupoBaHUE OTBETCTBEHHOTO www.internet-schooi.ru,
Hemeramsl N
1 24 OTHOILIEHHUs K OKPYXKalolLlen cpene, PEII
KOTOpOE CTPOUTCS Ha Oase
SKOJIOTMYECKOI0 CO3HAHUS.
) MeTtais 2 1.®opmupoBath y o0y4arommxcst HaydHoe | http://festival.Iseptember.ru/
MHUPOBO33PEHHUE, B3IJIAIBI U YOCKICHHUS.
1.®opmupoBars y oOyuaromuxcst Haygnoe | http://festival.1september.ru/
3 Crtpoenue aToMa. XUMHUECKas CBA3b 6 pMHP y obyHarot i p p
MHUPOBO33PEHUE, B3MJISIIBI U YOCKICHHUS. -
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS . DOPMHPOBATE Y OB YHAIOMIHXCS HAYHHOE www.internet-schooi.ru,
4 XUMUYECKHUX PeaKInui 10 “CODMHP Yy 0oy i PEII
MHUPOBO33PEHHUE, B3TIIAIBI U yOCKICHUS.
Xumuueckass TEXHOIOTUS 1.dopMUPOBATH Y 00YUAIOIIMXCS HAYIHOE | | )
5 2 PMHP Y ODYHaiom i http://festival.1september.ru/
MHUPOBO33PEHUE, B3MISIBI U YOCKICHUS. -
1.YcraHoBIIeHHE TOBEPUTEIBHBIX
OTHOIIIEHUN MEXT UTEIJIEM U . )
Yy www.internet-schooi.ru,
6 XuMus B OBITY U Ha cITyk0e o0riecTBa ) YUEHUKAMH, CIOCOOCTBYIOIINX PEIII

MO3UTUBHOMY BOCHIPUSATHIO YIAITIMHUCS
TpeOOBaHUM U POCKO yUUTE,
MIPUBJICUYCHUIO MX BHUMAaHUS K
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http://www.internet-schooi.ru/
http://www.internet-schooi.ru/
http://www.internet-schooi.ru/

o0cyxaaemMoil Ha ypoke nHpopmaIuu,
AKTHUBHU3allNuu UX IO3HAaBaTeIbHONU
JeSITeIIbHOCTH. -

HUTOI'O: 66

CucreMa OLleHKH IOCTHKEHHUS IJIAHNPYEMbIX pe3yJ1bTaTOB OCBOEHHS MpeIMeTa
(KpuTepuM OLlEHUBAHUSA):
I[MEPEUEHb KOHTPOJIBHBIX PABOT B 10 knacce

No Tema
1 KonTponbnas padora Nel mo Teme «OCHOBBI XUMHUN».
2 KonTponbnas padota No2 mo Teme «YTiaeBOIOPOABD».
3 Kontponbnas padota Ne3 no teme «Kucmoposcoaepxaiire OpraHuuecKiue BEIIeCTBay.
4 Hrorosast KOHTpOJIbHASA paboTa
INEPEYEHb KOHTPOJIBHBIX PABOT B 11 knacce
No Tema
1 Kontponbnas padora Nel o teme «Hemeramnsi».
2 KontponsHas padora Ne 2 o teme «MeTayuiby.
3 Kontponbnas padota Ne3. TeopeTndeckrne OCHOBBI XUMHUH.
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O1eHKa YyCTHOTO OTBETA
OtMmeTKa «5»:
OTBET IOJHBIM U MPABUIbHBIN HA OCHOBAHUH U3YUYEHHBIX TEOPHIL;
MaTepHral U3J0KEH B OMPEAECICHHON JOTHYECKON NTOCIEA0BATENbHOCTH, JIMTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSITEIbHBIN.
OtMeTKa «4»:
OTBET MOJHBIM U MPAaBWIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHIL;

MaTepHral U3JI0XKEH B ONPEICICHHON JIOTHYECKOW MOCIIeIOBATEIBHOCTH, IPH 3TOM JIOMYLICHBI ABE-TPH HECYIIECTBEHHbIC OIIMOKH, UCIIPABICHHbIC 110
TpeOOBAHUIO YUUTEIIS.

OrMmeTka «3»:
OTBET IOJIHBIH, HO P 3TOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEMOJHBIH, HECBA3HBIN.
OTMeTKa «2»:

IIpU OTBCTC 06Hapy>KeHo HCIIOHUMAHHUEC ydalllUMCsl OCHOBHOI'O COACPIKAHUA yqe6Hor0 MaTepurajia Ui JOIMYHICHBI CYINICCTBCHHLIC OH_II/I6I(I/I, KOTOpPBIC
y‘-IﬁHIHﬁCSI HC MOXCET UCIIPABUTH ITPU HABOJAIIUX BOIIPOCAX YUUTCIIA.

OtMmeTKa «1»:
OTCYTCTBHE OTBETA.

OneHKa >KCrepuMeHTalbHbIX YMEHUI
OrneHka CTaBUTCS HA OCHOBAaHUH HAOJIIOICHUS 32 YUAITUMHUCS U MMCHbMEHHOTO OTYeTa 3a paboTy.
OtMmeTKa «5»:
paboTa BHITTOJIHEHA TMTOJTHOCTHIO U IPABUIILHO, CIETaHbl TPAaBUIIbHBIC HAOIOICHHS Y BBIBOIBI;

OKCIICPUMCHT OCYHICCTBJICH I10 INIAHY C YYCTOM TCXHUKU 0€30IIaCHOCTH U paBUJI pa6OTBI C BCIICCTBAMH U O60py2lOBaHI/IeM;
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IPOSIBJIEHBl OPraHU3allMOHHO-TPYJOBbIE yMEHUsS (IOJAEP)KUBAIOTCS YMCTOTa pabodero Mecta M MHOPSAOK Ha CTOJIE, SKOHOMHO MCIOJIb3YHOTCA
pEaKTUBBI).

O1rMeTka «4»:

paboTa BBINOJHEHA MPABIIBHO, C/ICIAHbI IIPABUIbHbIC HAOIOACHUS U BBIBOJBI, HO IPH 9TOM 3KCIEPUMEHT IPOBE/ICH HE MOJHOCTHIO WU JAOIYLICHBI
HECYIIIECTBEHHBIE OIMOKHU B paboTe C BEIIECTBAMU U 000PYIOBAaHHEM.

OrMmeTka «3»:

pa60Ta BBIITOJIHCHA IMTPABUJIBHO HEC MCHCC YCM HAITIOJIOBHHY WJIM AOITYIICHA CyIICCTBCHHAs omInoKa B XOJ€ 3KCIICPpUMCHTA, B O6’b$ICHCHI/II/I, B O(bOpMJIeHI/II/I
pa6OTBI, B CO6J'IIOI[€HI/II/I IMpaBUJI TCXHHUKH 0€e30IacHOCTH IIpu pa60Te C BCIICCTBAaMHU " O60py,HOBaHI/IeM, KOTOpasa UCIIPaBJIACTCA 110 TpC6OBaHI/IIO YUYUTCIIA.

OrMeTKa «2»:

JOTYIIEHBI 1B (M 0oJiee) CYIIECTBEHHBIC ONMIMOKU B XOJI€ KCIEPUMEHTA, B OOBSICHEHUH, B O(DOpMIICHUU PAaOOTHI, B COOJIFOICHUU TIPABHI TEXHHUKH
0€e30MacHOCTH P paboTe C BEIIECTBAMHU M 000PYI0BaHHEM, KOTOPBIE YUAILUICSI HE MOKET UCIPABUTH JJAXKe MO TPEOOBAHUIO YUUTETIS.

OtMmeTka «1»:
paboTa He BBITIOJIHEHA, Y YYAIIETOCsl OTCYTCTBYIOT DKCIIEPUMEHTAIbHBIE YMEHHUS.
OrieHKa yMEHHM peniaTh IKCIIEPUMEHTATbHBIE 3aja41
OtmeTka «5»:
IIJIaH PELLECHUs COCTaBJIEH PAaBUIIBHO;
MPABUJIBHO OCYILIECTBIICH MOAOOP XMMHUECKUX PEAKTHBOB U 000PYIOBAHUS;
JIAHO MOJIHOE OOBICHEHHE U CIEIaHbI BEIBOBL.
OtMmeTka «4»:
TIJIaH PEIICHUs COCTaBJIEH MPABUIIHHO;

IMpaBHUJIbHO OCYHICCTBJICH HOH60p XUMHUYECKNX PCAKTHBOB U 060py11013aH1/1$[, IIpu 3TOM AOIIYIICHO HE Ooinee ABYX HECYHICCTBCHHBIX omuboK B
OOBSICHEHHH U BbIBOJAXx.
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OtMmeTKa «3»:

IUIAH PEIICHUs COCTaBJICH MPABHIBHO; MPABUJIBHO OCYIIECTBICH MOA00P XUMHYECKHMX PCAKTHBOB M OOOPYIOBaHHS, HO JONYIICHA CYIICCTBCHHAS
olIMOKa B 0OBSICHEHUH U BBIBOJIAX.

OtmMmetka «2»:
JOMYIIEHBI 1BE (M OoJiee) OMMOKH B IUIaHE PEIICHHUS, B TI0100pe XUMUYECKUX PEAKTUBOB M 00OPYIOBaHUsI, B OOBSICHEHUH U BBIBOJAX.
Otmetka «1»:
3aJ1a4a He pelieHa.
OreHka yMEHUN pemaTh pacyeTHHIC 3a/1a9U
OtMmetka «5»:
B JIOTHYECKOM PACCYXKJICHUU U PEIICHUU HET OIIMOO0K, 3a/ja4a pelieHa palliOHAIbHBIM CIIOCOOOM.
OtMmetka «4»:

B JIOTUYECKOM PACCYKJEHUU U PEIICHUHU HET CYIIECTBEHHBIX OMMOOK, HO 33/1aya pellieHa HepalnoOHAIBHBIM CIIOCOOOM UITH AOMYIIEHO He Ooyee IByX
HECYIIECTBEHHBIX OIIMOOK.

OtMmeTKa «3»:
B JIOTHYECKOM PACCYKJIEHUHU HET CYIIECTBEHHBIX OLIMOOK, HO JOMYIIIEHA CYIECTBEHHAs OIIMOKa B MATEMaTHYECKUX pacyeTax.
OTMeTKa «2»:
HMMEIOTCS CYIIIECTBEHHBIC OMIMOKHU B JJOTHYECKOM PACCYXKACHUHU U B pemeHnn. OTMeTka «1»:
OTCYTCTBHE OTBETA Ha 3aJIaHUE.
O1ieHKa MTUCHMEHHBIX KOHTPOJIBHBIX paboT

OTMeTKa «5»:
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OTBET TOJIHBIN ¥ MPAaBWIbHBINA, BO3MOYKHA HECYIIIECTBEHHAS OIINOKA.

OtMeTKa «4»:

OTBET HEMOJHBIN WM JIOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OtMeTKa «3»:

paboTa BBIMIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIEHA OJJHA CYIIIECTBCHHAS OIIMOKA U TIPU ATOM JIBE-TPH HECYIICCTBCHHBIE.
OtMeTKa «2»:

paboTa BBIMIOJIHEHA MEHbIIIE. YeM HAMIOJIOBUHY MIJIH COAEPIKHUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK.

OtmMmetka «1»: paboTa HE BBITTOJTHEHA.

[Ipu oreHKe BHITIOTHEHMSI TUCBMEHHON KOHTPOJIBHOU PabOThI YUUTHIBAIOTCS TPEOOBAHUS €MHOTO Opdorpaduueckoro pexxmuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pa0OTy KOPPEKTUPYET MPEAIIECTBYIOUINE TPH BHICTABICHUN OTMETKH 32 YETBEPTh, MOIYTOAHE, TOI.
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