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IMosicHUTEABLHAA 3aIIHCKA

PabGoyas mporpamma yueOGHOro mnpeamera «Xumus (6a30Bbii ypoBeHb)» B 10-11 kimaccax cocTaBieHa Ha OCHOBe deneparabHOro
rOCy/1apCTBEHHOTO 00pa3oBaTEIbHOIO CTaHIapTa, OCHOBHOW 00pa3oBaresbHOIM mporpammMbl cpeaHero obmrero obpaszoBanus MOV CII NelO3,
TuHUN yueOHOo-MeToaudeckux kKomruiekcoB (YMK) no xumuu INabpuensaa O.C. (Xumus. Metonudyeckue pexomeHaauuu. Ilpumepneie paboune

nporpamMmsbl. 10-11 knaccer. / ['abpuensa O.C., Crankos C.A. — M. IIpocsemenue, 2019.),
YueoHUKH:

Xumus. 10 kmace: yueb. mis obmeobpaszosat. opranusamuit / O. C. T'abpuensa, Y. I'. Octpoymos, C. A. Cnagko. Xumus. 10 kmacc.
ba3oBeill ypoBeHb. Y4ueOHuk. — M.: IIpocemenue, 2019

Xumus. 11 knace: yue6. st obmeobpasosar. oprammzammii / O. C. I'abpuensn, M. I'. Octpoymos, C. A. Cnagkxos. Xumus. 11 kmacc.
basoBeiil ypoBeHb. YueOHuk. — M.: IIpocBewienue, 2020

B cooTBeTcTBUM ¢ yueOHBIM IIJTAHOM LIKOJIB! pabovast mporpamma kypca XuMun i oOyqaroumuxcst 10 — 11 kiaccos 001meo0pazoBaTesibHBIX
yupexnenuii (aBTop O.C. ['abpuensn) paccuntasa Ha 2 roia, KOTOpble BKJIIOUAIOT 08 yueOHbIX YacOB U3 pacyeTa | yac B HEZEIIIO.

B y‘IC6HOM IJIaHe IIKOJIBI OJI1 H3YYCHHUE XMUMUHU OTBEACHO

KJiacc YacoB B HeJIENIO YacoB B roj
10 1 34
11 1 34
BCEI'O 2 68

Paboueii nporpamMmMoii npeaycMoTpeHo:
® KOHTPOJBHBIX paboT — 2
® TIPaKTUYECKUX padoT — 2

Coz[epma}me Kypca XapaKTEepU3yeTCA HEJIOCTHOCTHIO B CUCTEMHOCTBIO yLI€6HOI‘0 npeaMeTa, Ha OCBOCHUE KOTOPOr'0 OTBEACHO XKECTKO
JIJUMHUTHUPOBAHHOC yqe6Hoe BpeMms.

IIepBas yacTh Kypca (10 kacc) mocssieHa OpraHuYecKUM COEIMHEHUsIM, a Bropas (11 kimacc) — oOmel XumMuu.
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I. Ilnanupyemble pe3yJIbTaThl OCBOECHHS Y4eOHOro npeamera «XHUMHs Ha YPOBHE CpeIHEr0 001ero oo6pa3oBaHus
BovinyckHuk Ha 6a3060Mm ypoeHe HAyYUMCA:

— NOHUMamMb XUMUYECKYIO KAPTUHY MHPa KaK COCTaBHYIO 4acTh LIEJIOCTHON Hay4HOU KapTHUHBI MUPA;

— packpvléams poJib XUMUU U XUMHYECKOIO IPOU3BOICTBA KaK MPOU3BOIUTEIHHON CHIIBI COBPEMEHHOTO OOIIECTBA;

— Ghopmynuposame 3HaUCHUE XUMHUH U €€ TOCTIKEHUH B MOBCEIHEBHOM KU3HH UeJIOBEKA;

— ycmanagaueams B3aUMOCBA3U MEXKAY XUMHUEH U IPYTUMH €CTECTBEHHBIMU HAyKaMu;

— ¢hopmynuposams OCHOBHBIE IIOJIOKEHUSI TEOPHH XMMHUYECKOrO CTPOCHHUSI OPraHUYeCKUX coenuHeHnit A. M. ByTiiepoBa ¥ HIUTIOCTPHPOBATH KX
[IpAMEpaMHU U3 OpraHU4YeCKON U HEOPTraHUUECKON XUMUH;

— apaymeHmupoeams YHUBEPCAIbHBIN XapakTep XUMUUECKUX NTOHITUH, 3aKOHOB U TEOPHUH AJI1 OPraHUYeCKOM U HEOPTaHUYECKONH XUMUU;

— popmynuposams Ilepronndeckuii 3axoH JI. . MeneneeBa 1 3akOHOMEPHOCTH H3MEHEHHH B CTPOEHUH M CBOUCTBAX XMUMHUYECKHX 3JIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB HAa OCHOBE [lepuoanyueckoi CUCTEMBI KaK TpaduyecKoro OTO6p8.>KCHI/I$I [leproauyeckoro 3akoHa;

— Xapakmepu3zo6amsy S- U p-3JIEMEHTBI, a TAKXKE XKeJIe30 Mo UX NojoxeHuto B [lepuonuueckoii cucreme JI. I. Menneneena;

— Kraccu@uyupocams XUMUIECKUE CBSI3H U KPUCTALINYECKHE PEIIETKH, OOBSICHATh MEXaHU3MBI HX 00pa30BaHMS U TOKA3bIBATh CIHMHYIO IPUPOTY
XUMHUYECKHUX CBsI3eH (KOBAJIEHTHOM, HOHHOM, METAJUIMYECKOH, BOJOPOIHOMN);

— 00bACHAMb IPUUMHBI MHOI000Pa3Hsl BEIIECTB, UCMOB3YS SIBJICHUS H30MEPUU, TOMOJIOTHH, AJTIOTPOTIHH;

— Knaccuguyuposamv XUMUYECKHE DEaKIHH B HEOPraHWYECKOW W OpPraHWYeCKOdl XHMHH 10 pPa3IHuHbIM OCHOBAHUSAM U YCMAHABIUBAMb
crienu(UKy THIIOB peakiuii OT 00Iero yepe3 0coOEHHOE K eTHHHYHOMY,

— Xapaxkmepu306anb THAPOIU3 KaK CIEIUPUUHBINA 0OMEHHBIH IPOLECC U PACKPLIBAMb €T0 POTH B KUBOU U HEXKUBOU IPUPOJIE;

— Xapaxkmepu3o6ams 3NEKTPOJIA3 KaK CHEHUPUUHBINA OKHCIUTETFHO-BOCCTAHOBUTEIBHBIH MPOIECC U ONPeNesSITh ero MPakTUYeckoe 3HAUCHUE;

— Xapaxmepu306amp KOPPO3UIO METAJJIOB KaK OKUCIUTENBHO-BOCCTAHOBUTEIBHBIHN IIPOIIECC U npediaeams CIIOoCOOBI 3aTUTHI OT HeE,
Kaaccuguyuposams HeOpraHMIECKUe U OPraHUYeCKIe BEeLIeCTBa;

— Xapaxkmepu3zoéamy OOIIUE XUMHUYECKHE CBOMCTBA BOXHEWIINX KJIACCOB HEOPraHWMYECKUX W OPraHHUYECKHUX COCIMHEHHU B IIaHE OT OOIIEero
gyepe3 0COOEHHOCTh K €IMHUYHOMY;

— UCNONb306amb 3HAKOBYIO CHUCTEMY XHMHYECKOTO SI3bIKa MJi1 OTOOpaKeHWsI cocTaBa (XUMHYecKHe (OPMYJbI) U CBOHCTB (XUMUYECKUE
yYpaBHEHHS) BEIECTR;

— UCNONb306aMb TIPABHIIA U HOPMBI MEXIYyHAapOJHOH HOMEHKJIATyphl NJIs Ha3BaHWU BellecTB o ¢opmyiam H, Ha0OOPOT, Al COCTaBIECHUS
MOJIEKYJISIPDHBIX U CTPYKTYPHBIX (POPMYIT COSTHMHEHUH 10 X Ha3BaHHUSIM;

— 3Hamb TPUBHAIBHBIE HA3BAHUSA BKHEUIINX B OBITOBOM OTHOIIEHUH HEOPTAHUYECKUX U OPTaHUYECKUX BEIEeCTB;

— Xapaxkmepuzoeéampb CBOWCTBA, IIOJYyYEHUE U IIPUMEHEHNE BaXHEHIINX NIPEACTAaBUTENEH KIIaCCOB OPraHUYeCKUX COeIMHEHUH (aJIKaHOB, AIKEHOB,
AJIKHAHOB, AJIKaJUEHOB, apOMAaTHYECKHUX YIJIEBOJIOPOIOB, CIIMPTOB, (EHOJIOB, AIbIETHIOB, MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT,
CJIOKHBIX 3UPOB U KHUPOB, YIJIEBOJAOB, AMHHOB, aMHUHOKHUCJIOT);
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—- ycmauaeauéams 3aBUCHUMOCTb 3KOHOMMKHU CTpaHbl OT JOOBIYHM, TPAaHCIOPTHUPOBKHA M TEepepadOTKH YIIEBOJOPOTHOTO CHIphs (HEQTH U
IIPAPOIHOTO rasa);
— DKCIIEPUMEHTAIBHO 100MEepI#Oamey COCTaB U CBOMCTBA BaXKHEHIIMX MpeACTaBUTeNIed W3YYEHHBIX KJIACCOB HEOPTaHWYECKUX U OPraHMYECKHUX
BEIIECTB C COOJIIOIEHNUEM IIPABHII TEXHUKH O€30IaCHOCTH JUIsl pabOThI ¢ XUMUYECKMMHU BELIECTBAMU U J1aO0PATOPHBIM 000Dy 10BAHUEM;
— Xapaxkmepuzo6ams CKOPOCTb XUMUYECKON PEaKINK U €€ 3aBUCUMOCTD OT Pa3IHUHbIX (PaKTOPOB;
— Xapakmepu306amsb XUMUYECKOE PABHOBECHE M €0 CMEIIIeHHE B 3aBUCUMOCTH OT Pa3IMYHBIX (GaKTOPOB;
— Npou3eo0Ums Pacy€Thl 0 XMMUYECKUM (POpMyJiaM U YpaBHEHHSIM Ha OCHOBE KOJHUECTBEHHBIX OTHOIICHHH MEXIY YYaCTHUKAMH XUMHUYECKHX
peaxKImi;
— c001100amy TpaBWJIa 3KOJIOTHYECKOW O€30MacHOCTH BO B3aMMOOTHOINEHHUSX C OKPYXAloIeH cpeaodl mpu oOpalleHHH ¢ XUMHYECKUMHU
BEIIlECTBAMU, MaTepUAIAMH U IIPOLECCAMH.

Boinycknuk Ha 6a3060m yposéHe noayuum 603MOHCHOCHb HAYYUMbCA:
— UCNO01b306aMb METO/IBI HAYYHOT'O ITIO3HAHUS IIPY BBIIOJIHEHHH IIPOEKTOB U yueOHO-UCCIEN0BATEIBCKUX 33124 XUMUAYECKOH TEMATHUKHY;
— NPOCHO3UPOEAMb CTPOCHUE U CBOWCTBA HE3HAKOMBIX HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB Ha OCHOBE aHAJIOTUH;
— NPO2HO3UPO6AMb TEUEHHE XUMHMUYECKHMX IIPOLIECCOB B 3aBUCHUMOCTH OT YCJIOBHH HX IPOTEKaHUs M NpeiaraTh CrocoObl yIpaBiICHHUS 3THUMH
IIpOLIECCaMHU;
— YCMaHasIusams B3aUMOCBSI3M XUMHH € IIpeIMETaM¥ I'YMaHUTapHOro UKJIA (SI3bIKOM, IUTepaTypoil, MUPOBOH Xy/10KECTBEHHOH KyJIbTypOil);
— PAcKpbléamsy POk XUMHUUECKUX 3HAHUN B OyIyIiel mpakTH4ecKOH NesTeTbHOCTH;
— packpuléamp pojib XUMUYECKUX 3HaHUH B (OpMUPOBaHMM MHIUBUIYAIBHONH 00pa30BaTeNbHOM TPaeKTOPHH;
— NPO2HO3UPO6amMb CIIOCOOHOCTh HEOPraHMYECKUX M OPraHMYeCKHUX BEIIECTB MPOSIBISATH OKUCIUTEIbHBIE W/MIIH BOCCTAHOBUTEIBHBIE CBOMCTBA C
y4ETOM CTENIEHEH OKHMCIIEHUS 3JIEMEHTOB, 00pa3yIOMuX UX;
— apeymeHmuposame €IUHCTBO MUPA BELIECTB YCTAHOBIEHUEM I€HETHUYECKOMN CBSI3U MEXy HEOPTaHUUECKUMHU U OPraHMYECKUMH BEIECTBAMU;
— 61a0emb XUMHUECKHUM SI3BIKOM [l 00OTaleH s CIOBAPHOTO 3aaca i pa3BUTHUS PEUH;
— Xapakmepu306ams CTAHOBJIICHHE HAy4HOM TEOpPHH Ha NPHUMEpPE OTKPBITHsS [lepmoamyeckoro 3akoHa W TEOPUHM XHMUYECKOTO CTPOCHHS
OpPraHUYECKUX BELIECTB;
— KPUTHUUYECKU 0OMHOCUMbCA K TICEBIOHAYYHON XUMHUUYECKOH MH(DOPMAITHH, TTOJTydyaeMON U3 Pa3sHBIX HCTOYHUKOB,;
— noxHumamye TrI00aIbHBIE MPOOJIEMBI, CTOSINUE TEpe]] YeJIOBEUECTBOM (IKOJIOTUYECKHEe, YHePreTHYEeCKHe, ChIPhEeBBIE), U npedideams MYTH UX
pELIEHUs, B TOM YUCJIE U C IIOMOIIBIO XUMHUH.

JInyHoCTHBIE, MeTanpeIMeTHbIe H MpeIMeTHbIEe Pe3yJIbTaThl 0CBOEHHUS Kypca

OOyueHune XMMHHU B CpeHEH MKoJie Ha 6a30BOM ypOBHE IO JAHHOMY KYPCYy CIIOCOOCTBYET TOCTHYKEHUIO O0YJAIOITUMHUCS CIEAYIOIHX JIHYHOCTHBIX
pe3yJIbTaTOB:

1) 9yBCTBa rOPAOCTH 3@ POCCUICKYIO XUMHUYECKYIO HAYKY H OCO3HAHHE POCCUHCKOM rpa)XTaHCKOM HIEHTHYHOCTH — B LIEHHOCTHO-
OpPUEHTAIIMOHHOH chepe;



2) oco3HaBaTh HEOOXOIUMOCTE CBOEH ITO3HABATEILHON NAEATENLHOCTU H YMEHHE YIPABIIATH €10, TOTOBHOCTE U CIIOCOOHOCTD K
camM000pa30BaHMIO Ha MIPOTSIKCHHH BCEH JKU3HU; MOHMMAHHE BaKHOCTH HENPEPBIBHOTO 06pa30BaHus Kak GaKkTopy yCIEUHON IpodhecCHOHaNbHOI
¥ OOIIECCTBEHHOM NESTENbHOCTH; — B II03HABATEILHOI (KOTHUTHBHOMN, MHTEIEKTYaIbHOI) chepe

3) TOTOBHOCTB K OCO3HAHHOMY BBIOOpY JaNbHeifInei 06pa3oBaTeIbHOM TPACKTOPUH HITH chephl TPOo(hecCHOHAILHOMN IeATEPHOCTH — B
TPYZIOBOH cdepe;

4) HelpusTHE BPEIHBIX NPUBBIYEK (KyPEeHHUs, yIOTPeGIeH s aJKOrolis U HAPKOTHKOB) HA OCHOBE 3HAHUIT O TOKCHIECKOM 1 HapKOTHYECKOM
ACHCTBHHU BEIIECTB — B c(hepe 310poBbecOepekeHns u 6e30acHoro o0pasa KU3HM;

MeranpenMeTHbIME pe3yIbTaTAMH OCBOEHHs BbIIYCKHUKAMH CpeIHel MK0/bI Kypca XHMHH SIBJASIOTCH:

1) Bcmosp30BaHNe OCHOBHBIX METOJIOB MO3HAHKS (OIIpe/ielIeH e HCTOYHAKOB Y4eGHOM U HayYHOH HH(MOPMALIHH, HIOTyYeH e STO
MHpOpMALKH, €€ aHATH3,  YMO3aKIIOYSHHs Ha €I0 OCHOBE, H3TOTOBJIEHUE U MPEe3eHTalHs HH(pOPMALHOHHOTO IPOJYKTa; IPOBEICHHE
OKCTIEPUMEHTA, B TOM YHMCJIE ¥ B IIPOLECCE UCCIICI0BATENILCKOM NEATENIbHOCTH, MOACTUPOBAHIE H3YUaeMBIX 00BEKTOB, HAO0IIOIEHHE 32 HUMH, UX
u3MepeHne, puKcaus pe3ybTaToB) M HX NPHUMEHEHHE Ul IOHUMAHHUs Pa3IMYHEIX CTOPOH OKPYIKAIOIIe IeiCTBHTENbHOCTH;

2) BrajieHne OCHOBHBIMHU MHTEIUIEKTYaIbHBIMU OIEPAIlNAMHE (aHATH3 U CHHTE3, CPABHEHHUE H CHCTEMATH3aINs, 0000IIEHIE i
KOHKPETH3ALHUA, KNaCCH(UKALUS 1 IIOUCK aHATIOTOB, BBIABJIEHHE IPHYMHHO-CIICACTBEHHBIX CBs3eH, (HOPMyIMpOBKA THIIOTE3, X POBEPKA 1
(bopMyTHPOBKA BBIBOJIOB);

3) mo3HaHHe 0OBEKTOB OKPYIKAKOMIEr0 MUpa B IIIaHE BOCXOXK/IEHUS OT aGCTPAKTHOTO K KOHKPETHOMY (0T OGLIEro 4epes 4acTHOE K
EeIMHUYHOMY);

4) criocOOHOCTh BBIABHIATh UICH M HAXOIUThH CPENCTBA, HEOOXOMMBIE MU UX TOCTIIKECHUS,

5) ymerue GpopMyIMpoBaTh NENH B ONPeIesTh 3aa4i B CBOEH 103HABATENbHOM JeSTeIbHOCTH, OMPEAEIITh CPEACTBA ISl TOCTHKEHHUS
LieJIeN U pelleHus 3a1ay;

6) ompeznensaTh pasHo0Opa3Hble HCTOYHUKH IOy 4eHHs HEOOXOIMMOM XMMUYECKOH HHAOPMAINH, YCTAHOBICHHE COOTBETCTBHS COJIepKAHUS
1 (OPMBI IIpeICTaBIEHN HHDOPMALIMOHHOTO MPOAYKTA Ay AUTOPHH;

7) yMeHHUE IPOTYKTUBHO OOIAThCS B B3aMMOICHCTBOBATE B IIPOLECCE COBMECTHOM JI€ATeNbHOCTH, YUHTHBATD [O3HIHA JIPYTUX YYaCTHHKOB
JEeATeNbHOCTH, 3Q(HEKTUBHO paspeniath KOH(IUKTHL;

8) TOTOBHOCTb K KOMMYHHKAITUH (IIPEJICTABISTh PE3YIIBTAaThl COOCTBEHHOI T03HABATEIBHOI eI TEIBHOCTH, CIbIIIATD U CJIyIIaTh
OTIMTOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO IMO3UIIUIO);

9) yMeHHUE HCIIONB30BaTh CPe/ICTBA HH(YOPMAIIMOHHBIX ¥ KOMMYHUKAIMOHHBIX TeXHOMoruii (nanee — MKT) B pelieHn KOrHUTHBHBIX,
KOMMYHHMKATHBHBIX ¥ OPraHM3alMOHHBIX 38124 C COO0IeHneM TpeOOBaHHH SPrOHOMHKH, TEXHUKH O€30IIaCHOCTH, THIHEHEL, PeCypcocOepeKeH s,
MIPABOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAITHOHHOMN OE30I1aCHOCTH;

HE S3BIKOBBIMH CPEICTBAMH, B TOM YHCJIE H S3bIKOM XHUMHU — YMEHHE ACHO, JIOTHYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHHS], HCIIOIb30BATh
aJICKBAaTHBIC A3BIKOBBIC CPE/ICTBA, B TOM YKCJIE M CUMBOJIBHBIE (XHMHYECKHE 3HAKU, OPMYJIbI M ypaBHEHHS).



IIpeamMeTHBLIMH pe3yabTaTAMH H3Y4YeHUs] XHMHUH Ha 6230BOM YPOBHE Ha CTYIEHH CpPeIHero o41mero oopa3oBaHus sIBJISIOTCS cJeayIomIie
pe3yJ/JbTaThl.

I.B nozHaBare/ibHOM cdepe:

1.3Hanue (IOHMMaHKEe) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaYKHEHIIINX TEOPHH Kypca OpraHUIecKoi u ob1eit XuMuu;

2.ymeHue Habm101aTh, OIKUCHIBATE, (GHKCHPOBATE Pe3yJIbTAaThl U Je1aTh BEIBOIBI HA OCHOBE IEMOHCTPAIIMOHHBIX U CAMOCTOSITEIEHO
IPOBEAEHHBIX 9KCIIEPUMEHTOB, UCII0JIB3YS AJI 3TOTO POJHOM (PyCCKUHI HIIM MHOMN) SI3BIK H S3bIK XUMHUH;

3.ymMeHue KIaccH(pUIUPOBAaTh XUMHUUIECKHE JIEMEHTHI, IIPOCTHIE BELIECTBa, HEOPraHWYECKHE U OPraHuYecKue COeTMHEHHUS, XHMUYECKUE
IPOLIECCHI;

4.yMeHHe XapaKTepHu30BaTh OOIIUe CBOMCTBA, IOTyYSHHE U IPUMEHEHHE HM3YUCHHBIX KJIACCHI HEOPraHWYECKUX M OPTaHUUECKUX BEIIECTB U
UX BaXKHEHIIUX IIPEICTABUTENICH;

5.0MHUCBIBATh KOHKPETHBIE XMMUYECKHE PEaKIIUH, YCIOBUS UX IPOBEACHUS M YIIPABICHUS XUMUYECKUMH MPOLIECCAMU;

6.yMEHHE IPOBOAUTH CAMOCTOSITEIIbHBIM XUMUUECKHUH 3KCIIEPUMEHT M HabII0AaTh EMOHCTPAIIMOHHBIN SKCIIEPHUMEHT, (UKCHPOBATH
pe3yJbTAThl U [IEN1aTh BHIBOABI U 3aKJIIOUEHHS 110 pe3yIbTaTaMm;

7 .IPOTHO3MPOBATh CBOMCTBA HEM3YUYEHHBIX BEILIECTB 110 aHAJIOTHH CO CBONCTBAMM U3YyYEHHBIX Ha OCHOBE 3HAHUS XUMUYECKHX
3aKOHOMEPHOCTEH;

8.oIIpenensTh HCTOYHUKU XUMHUYECKOH HH(OPMAIUH, IIOTydaTh €€, IPOBOAUTH aHAITH3, H3TOTABINBATL MH(POPMAIIMOHHBIN IPOIYKT U
IPECTABIATE €T0;

9.yMeTh 110JIb30BaThCS 00sI3aTENbHBIME CIIPABOYHBIMHU MaTepranaMu: [lepronudeckoil cucTeMoit xumurdeckux snemerTo J1. U.
Menneneesa, TabnuLel paCTBOPUMOCTH, SIEKTPOXUMUYECKUM PSIOM HANPSHKEHUH METAIIOB, PSIOM 3JIEKTPOOTPUIIATETHHOCTH — JIJIst
XapaKTEPUCTHUKU CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XHMHUECKUX 371eMeHTOB [—IV nepronoB u 00pa3oBaHHBIX HMH IIPOCTBIX U CIOXKHBIX
BEIIECTB;

10.ycTaHOBIEHNE 3aBUCHMOCTH CBOMCTB U MPUMEHEHUS BRKHEHIIINX OPraHMUeCKUX COCTMHEHUH OT MX XMMHUUECKOTO CTPOCHHS, B TOM
4mciie ¥ 00yCIOBIEHHBIX XapaKTePOM 3TOr0 CTPOECHUS (IPeAeIbHBIM HIIH HEIIPeIeIbHBIM) i HATYheM (QyHKI[HOHAIBHBIX TPYIIIL;

11.mMozmenupoBaHue MOJIEKYJI HEOPTaHUYECKUX U OPTaHMYECKHX BELIECTB;

12.morrMaHne XUMUYECKOH KapTHHBI MUpa KaK HEOThEeMJIEMOH YacTH ENOCTHON HAyYHOU KapTHHBI MUDPA.
I1.B neHHOCTHO-OpHEHTALIMOHHOH cdepe — GopMIpOBaHUEe COOCTBEHHOHN ITO3HIIUH ITPU OIICHKE TTOCTEACTBHIM ISl OKPY)KAIOIIEH Cpe bl

JeSITEIbHOCTH YeJIOBEKA, CBA3aHHOMN C IIPOM3BOACTBOM U IIEpepabOTKON XUMHYECKUX IPOIYKTOB;

II1.B TpynoBoii cepe — MpoBeIeHUE XUMHUYIECKOT0 SKCIIEPUMEHTA; Pa3BUTHE HABBIKOB yueOHOMH, IPOEKTHO-UCCIII0BATEILCKON H TBOPIECKON
NEeATEIbHOCTH IIPH BBIIIOJHEHUU HHIUBUAYAIBHOTO MPOEKTA IO XHUMHUH;

IV.B cdepe 310poBoro o6pasza »KU3HH — COOIOACHHUE MTPaBUII GE30MacHOr0 0OpaIIeHHUs ¢ BEIIeCTBAMHU, MaTepHalaMu; OKa3aHUe ITePBOit
IIOMOIIY IIPH OTPABJIEHUSAX, 0XKOTaxX U TPABMAX, ITOJIyUEHHBIX B pe3yJIbTaTe HapyIlIeHUs IPaBUI TEXHUKH 0€30IacHOCTH IpU padoTe ¢ BeleCTBaMH
1 JIaOOPaTOPHBIM 000PYIOBAHHUEM.



II. Conepiranne yueduoro npeamera «Xumus» 10-11 knace, basosbiii yposeHb
10 xmacce. bazoBblii yposens (34 yaca)

TeopHs cTpoenns oprannyecknx coejunensnii A. M. Byraepoga. Hpenmer opravu4ueckoit XumMHH.
Opranuyeckue BEIECTRa: MPUPOAHBIC, HCKYCCTBEHHbIC H cHHTeTHYeckie. OcobeHHOCTH COCTABA M CTPOEHUS OPraHMYECKHX BEUIECTB. BHTaIU3M U
ero xpax. Ilousrue 00 yrneBogoponax.
OcHoBHBIE OIOKEHHA TEOPHH XUMHUUYECKOrO cTpoeHus Bytiieposa. BaneHTHOCTh. CTPYKTYpHEIE (GOPMYIIBI — MONHEIE ¥ cokpaménusie. [pocthie
(ooMHapHble) H KpaTHEIE (IBOIHHbIE H TPOHHbIe) cBa3u. M3oMeps! 1 n3omMepna. B3anMHOE BAMSHHEE aTOMOB B MOJIEKYIJIE.
Hemoncrpaunn. Hekotopeie obl1ie XHMHYECKUE CBOICTBA OPraHHYeCKHX BEIIECTB: WX FOPEeHUe, IIABJIEHHE U 00y IIIUBaHHKE.
Mopaenn (wapocTepXHEBEIE M 0OBEMHBIE) MOJIEKY! OpPraHMYECKHX CcOoeJUHeHHH pasHeIX xnaccoB. Onpegencnue 2NMEMEHTHOTO COCTaBa
OpraHHYeCcKHX COeNHHEHHUH,
JiaGopaToprrie onbiThl. M3rotosnenue Moaeneit opraHnuecKuX COEIHBEHHI,

Yrnesoaopoabl H HX NPHPOAHBIE HCTOSHHKH

Tpeneanubie yriaeBopopoasl. AskaHel Onpenenexie. [OMONOrMYECKHil psjil aiKaHOB M ero obmas dopmyna. CTpykTypHas H30MEpHA
yrneponuoii nend. Panukanel. Homenxnatypa anmkanoB. XuMuueckue cCBOHCTBA allKaHOB: TOpEHHWE, PEeakUHM 3amelicHHMs (rajloreHUpOBaHUE),
peaKlHs pa3ioKeHHs METaHa, PeakilHs JeTHIpHPOBaHHS JTaHa.

Henpenenasneple yrnepogopoiabl. AnkeHbl. OThleH. [omomornueckuit paa ankenos. Homeuxnarypa. CTpyKTYpHAs H3OMEpHS. HpOMLII_HHeHHOG
TIOAYYCHHE ANKEHOB. KPEKMHI M JETHIPHpPOBaHHE ankaHoB. Peaknms merwaparalldy 3TaHoma, Kak JjiabopaTopHblii cniocod MonydeHus 3THIICHA.
Peakuuy npHCOGNMHEHHS: TIHjpaTallis, THAPOraloreHHPOBAHKE, TANOrEHUPOBAHME, MOJHMEpHzauuy. [Ipasuno Mapkosnukoa. OKHCIeHHE
ankeHos. KayecTBeHARIE pEAKIHK HAa HENPENEILHBIE YITIEBOAOPO/ILL.

Aaxanuenn:. Kayuyxkn. Homenxnarypa. Conpsx€nubie nuensl. Byrapuen-1,3, usonpex. Peaxums JleGenepa. Peakums npucoensHeHus
ankanveHos. Kaydyku: HaTypanbeHslit, cCHHTeTHUYECKME (OyTanueHoBkId, H30npeHoBslil). Bynkannzauus kayuyka. Peauna. D00HHT.

Aaxunpl. O0mas XapaKTepHCTHKa roMojoruueckoro psana. CrnocoOsl oOpa3oBaHMs Ha3BaHUE ankuHOB, XHMHYECKHE CBOMCTBA alETHJICHA:
TOpeHHE, pPEaklud NPUCOENMHEHHA: THJIPOrajJlOreHHpOBaHNe, rajJoreHupoBaHMe, rugparanus (peakuus Kydepopa), — ero IOAYUEHHE WU
NIpUMeHeHHe. BHHUIXIIOPH H €70 NOJAUMEPH3alUA B MTOJTHXIOPBHHHIL.

Apenbl. BeH30J, KaK IPeACTABUTENb APOMATHYCCKUX YINeBONopoios, CTpoenHe ero MOJEKY: bl B CBOMCTBA (QH3MYECKHE H XMMHYECKHe CROHCTBA:
ropeHHe, peakiuy 3aMelICHHs — raloTeHHPOBaHKe, HUTpoBaHKe. JlonyueHne 1 npuMeHeHne OeH3ona.

Ilpuponnpiii 1 momyTHBIN raser. CocTaB IpUPOAHOTO raza. Ero HaxoxueHHe B npHpome. [IpedMyinecTBa MPHPOAHOrO rasa Kak TOTUIHBA.
XuMuyeckad nepepaboTKa NPHPONHOro ra3a; KOHBEpCHs, NHposu3. CHHTE3-ra3 H €ro IPHMEHEHHE.

HonyTneie rassl, ux coctas. [TepepaboTka HONyTHOTO rasa Ha PppakuKu: CyXoil ras, nponaH-GyTaHoBas CMech, Fa30BEI OEH3UH.

HedrTe 1 cnocobr1 e€ mepepaborkn. Cocras HedTH H e€ mepepaboTka: meperoHka, KpekHrr, pugopmudr. HedTenpomykTsl H HX TOIyUeHHE.
IloHsaTHe 00 okTaHOBOM uHcNe. XUMHUYECKHe criocofbl IOBRIUEHHS KauecTsa OeH3HHA,
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Kamennprii yroan 1 ero nepepatorka. KokcoBanne KaMeHHOTO yIii ¥ €ro IPOIyKTHI: KOKCOBBIH a3, aMMuUadHas BoJa, KAMCHHOYTOsIbHAS CMOJIA,
kokc. 'asnrkanusg KaMeHHOro YIIs,
Heroncmpauu. 1openne OpelenbHbIX H HENpeleNbHBIX YIVICBOJOPOAOB: METaHa, 3TaHa, alneTwieHa. KauecTBeHHsle peakimy Ha HelpeaenbHbIe
YIJIEBOAOPOAbI: OOECIBCUMBAHNE ITHJICHOM H AlleTHJICHOM pacTBOPOB INIEPMAHraHaTa Kamus W OpomHoii Boapl. OTHomeHHe GeH307a K 3THM
oxucIHTeAAM. Jderuaparanua stadona. ['uaponus kapbuna xanbimsa. Komnexunn «Hedts v HedTenponykTs», «KaMeHHEIT yroas 1 MPOXYKTH €ro
nepepadoTkny, «Kayuyku». Kapra rnonesHbix HekonaeMeix PO,
JTabopamopnsie onvimul. OOHapyeHue NpoAyKTOR ropeHHs CBeuH. McecnenoBanue cBORCTE KaydyKoOB.

Kucaopon - 1 asoTcoaepxalnue opragadeckie coexHHeHHs
Onnoaromubie enupThl. Onpenenenue. (PYHKUHOHANBHAS THAPOKCHIBHAS IPyNia. [OMOIOrHMYeCKHil psa NpeAcHbHBIX OJHOATOMHBIX CIHPTOB.
M3omepus nonoxenns (QpyHKUHOHaNbHOH rpynnul. BopopomHast cBA3b. XWMHUECKHE CBOMCTIBA CIHPTOB. AUlblerumHas rpynna. Peakuus
sTepHbHKaLVH, cloxHble 3GUpLL. TIpuMenenue cnupros. JleficTBEE METHIIOBOIO M 3THAOBOIC CIIMPTOB HA OPTaHK3M YE/I0OBEKA.
Muoroaromnble COHPTEL. OJTHIEHINIMKOAb, KaK TPEICTABUTENb ABYXATOMHBIX W DIHUCPHH, KAK TPEACTABUTENb TPEXATOMHBIX CHHPTOB.
Kayecrpennas peaxiia Ha MHOTOATOMHBIE CIIMPTBI, HX CBOHCTBA, MONYYSHHE H npuMerenne. [Toustie 06 anTudpusax.
®cnon. Crpoenue, nonyveHHe, CBOicTBa M NpHMeHeHHe (erona. KauecrseHusle peaxuud Ha (eHos. B3aMMHOE BIMSHHE aTOMOB B MOJIEKYJE
(eHona.
AJILAETHABI B KeTOHbL DOPMATLAETHI H aUETANLACIH, KAK TIPEICTABUTENH aIbIEINIOB, COCTaB KX Monekyl. OYHKUHOHaAbHAS KapGOHMNbHAS
rpynna. KayecTBeHHbIE peEakIMH Ha anbierujsl. CBOMCTBa, NOAyYeHHWe M TIpUMEHEHHMEe ¢opMmaibiernfga H aueraiblerdga. Peakimy
NOMHMKOHAEH Al AN dopManbieruna. [TIonstue 0 KETOHAX Ha IPUMEpPE alleToHA.
KapGoHoBble kHea0ThE. I'oMOnOruyeckHii psiji NpeeNbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCHOT. JKupuble KapOOHOBbBIE KMCIOTH. XHMHYECKHE
cBoficTBa xapOOHOBEIX KUCHOT. Ilonyyenne n npuMeHeHHe MYPaBLHHOM H YKCYCHOM KHMCHOT.
Caoxnpie 3¢upel. Kupel. Peakuus stepuduxanyn. Cnoxuble 3¢upbl JXXupsl, Hx cocTaB M rHApon#3 (KACIOTHBHT M Inenoynoi). Meina.
['mnpupoBaHUE XKUPOB.
Yrnesonpl. Yreronel. Monocaxapupel. [Tnrokoza kxak ansaerugocmupt. Copbur. Monmodnokucnoe M crnypropoe Opoxcenue. DOTOCHHTES.
Jucaxapuibl. Caxaposa. ITonucaxapusl: Kpaxmar, IEITIono3a.
AMHHBI. AMMHOrpyNna. AMHHEI NpeleibHble H apoMaruyeckue. AHWwIHH. [lonyuyeHne amunoB. Peakuus 3uHHHA. XUMHuYecKHe CBOHCTBA M
ApHMEHEHHE aMHHOB.
AMHHOKHCJIOTBE. AMHHOKHCIOTH], COCTAB HX MOJEKYI M CBOMCTBA, KaKk aM(OTEPHBIX OpraHHYeCKHX coejiiHeHHH. [TIUIHH, KaK NpelCTaBHTeNb
aMUHOKHCTOT. [Tonyyenue nonuneTuaos peakuueli nonukoHAeHcaluut. [ToHATHE O NenTH/IHOH CBs3Y.
beakn. Crpoenue Monekyn OenxoB: NepBHuYHAs, BTOPHYHAs M TpeTH4Has CrTpykrypbl. KauecTsennnie peakiuu Ha OenkH, MX FHIPONH3,
JleHaTypanss ¥ buonoruueckue QyHKIHH.
Hemoncmpayuu, TTonydyenne albIeriaI0B OKHCICHHEM cIUpTOB. KayecTBeHHAS peaxius HA MHOTOATOMHBIE CITHPTHL. 3aBHCHMOCTh PACTBOPUMOCTH
(henona B BOJE OT TeMneparypbl. BiaumoneHcTue ¢ 6poMHoil Bogoit u xmopuaom xesnesa(lll), kak kadecTBeHHBIE peakuuy Ha Qenon. Peaknuu
cepebpsAHOro 3epkana W CO CBEXENOdy4eHHBIM rugpoxcunoM Mexu(ll) npu narpeBasum, KaK KadecTBEHHbIE peakUuH HA ajgbgeruasl. Odpazisl
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MYPAaBbHHOH, YKCYCHOH, ManbMUTHHOBOH M CTEAPMHOBOM KHCIOT K UX PaCTBOPUMOCTD B BOAE. AJb/lerd/iHbIe CBOHCTBA M CBOHCTBA MHOTOATOMHBIX
CIIUPTOB FIIOKO3b! B PEAKITHH © THApoKcHaoM Menu(ll). Moentudurauns kpaxmana. KayecTseHHble peaki(ii Ha Oejku.
Jlabopamopusie onvtmpl. CpaBHEHHE CKOPOCTH HCIIAPEHHs BOALI M 3TaHona. PacTBOpUMOCTE rMLepHHa B Bojie. XUMHYECKHE CBOHCTBA YKCYCHOM
xucnoTsl. OnpeaeneHue HENpeneNbHOCTH PacTHTENBHOrO Macna. MaeHTH(HKaLM Kpaxmana B HEKOTOPBIX MPOAYKTax nuranus. Msrotosienue
KpaxmajbHOro xiekcrepa. Msrotopnenne Monenel Mosekys1 aMHHOB. M3roToBneHHe MOJENH MOJIEKYIBI [IIHIHHA,
Hpaxmuueckan paboma. Vnentubuxauus opraHueckux coelMHeHH .

Oprasngeckast XuMis B 06mecTBO
bnrorexnonorus. llepuonsl e paszsutus. Tpy HanpaBieHus OMOTEXHOJOTMH: reHuas (MM FEHETHYECKAd) MHMKEHEPHS; KICTOUHAA HHYKCHEPHS;
buonoruveckas uHxKeHepHsa. leHeTHueckn MomuduuuporaHHble opraHusMer (I'MO) wu  Tpascrennas nponykuds. Kinonuposaaue.
HMmmob6unu3oBaHHble GEPMEHTE] ¥ HX NPHMEHEHHE,
Honnmeprr. Knaccupukainus nonsMepoB. McKyccTBEHHBIE ONHMEDBI: LSO, AUETATHBIH METK, BUCKO32, Le/Ulodan.
CunTernyeckue noJauMepsl. [TomuMepH3anis 1 TOTHKOHASHCAUNA, KaK crnoco0b nonyyenns nonuMepos, CHHTeTHYECKHE Kay4ykH. [Tormetipon,
TE(IIOH ¥ NOMHBHHUIIXJIOPHI, KaK NpeAcTaBuTen ractMace, CHHTETHYECKHE BOJIOKHA: KaNpoH, HAMIOH, KeBap, JaBcaH.
Hemoncmpanuu. KomleKUuH KaydyKoB, IUIACTMACC, CHHTETHYECKHX BOJNOKOH H HM3NENUil U3 HHUX. MEpPMEHTATHBHOE Da3JIONEHHE MEPOKCHAA
BOZIOPO/1a € NTOMOIUBIO KaTala3kbl CBEXKCHATEPTBIX MOPKOBH HIIH KapTogess.
Jlabopantopieie onstmer. O3HaKOMIIEHHE C KOJUIEKIHAMH KaydyKOB, JACTMACC M BOJIOKOH.
Hpaxmuueckan paboma. PacriozHaBadue MIaCTMacC ¥ BOJIOKOH.

11 knace. basopbiii yposensn (34 yaca)
CrpoeHne BemecTn

OcHoBHbIC cBeIeHHsE 0 cTpoeHHn aToMa. CTpoeHHe aToMa: cocTas sinpa (HYKIIOHBL) H 3eKTpoHHas obonouka. [loustre 06 usoronax. ousrue o
XHUMHMYECKOM IEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsijIOM Spa.
Ilepuonn4veckas cucreMa xnMHYeckHX siaemenToB JI. M. MennenseeBa B cBeTe cBeTe YUCHHH O CTpoeHHH aToma. DH3HUECKHit CMBICH
npuHATOH B Tabmuue J. M. Menjeneesa CHMBOAHKH: MTOPSAKOBOTO HOMEDA 3JIEMEHTA, HOMEPA NIEPHONA U HOMepa rpynibl. [IoHATHE 0 BATEHTHBIX
anekTpoHaX. OTobpaxeHHe CTPOEHHA 3NEKTPOHHBIX ODOJNOYEK ATOMOB XUMHUYECKUX 3JJIEMEHTOB C TIOMOLIBIO MEKTPOHHBIX ¥ 3NEKTPOHHO-
rpadguueckux GopMyI.
OObsacHeHHE 3aKOHOMEPHOCTEH H3MCHEHHKS CBOMCTB /AEMEHTOB B NEPHOAAX ¥ IPYIINaX NEPHOIMYSCKONH CHCTEMBE, KaK CEACTBHE HX IEKTPOHHOIO
CTPOCHHSA. DIEKTPOHHBIE CCMEHCTBA XUMUYECKHX 3JIEMEHTOR.
Cpapnenne IlepHoanyeckoro 3aKoHa H TeOPHH XMMHIECKOI0 CTPOCHHS HA GHI0co(hCKoil 0CHOBE: PEANIOCHUTKH OTKpEITHA [leproanyueckoro
3aKOHAa H TCOPHH XHMHYECKOI'® CTPOECHMS OPraHHYEeCKUX COCOHHEHHH; PONL JIMYHOCTH B HCTOPHH XMMHMH; 3HAYCHHE NPAKTUKH B CTAHOBJICHUH H
pasBUTHH XHMHYECKHX TCOPHH.
Honnaa xuMHYecKkas CBA3L H HOHHBIE KPHCTAMIMMecKHe pernéTki. KaTHOHEI H aHHOHEL: MX 3apsAAbl ¥ KIACCHDHKALHA 110 COCTABY Ha MPOCTHIE
u cinoxnee. [Ipencrasutenn. ITonarue 06 HMOHHOH XHMHYECKOH CBA3H. MloHHas KpHCTAUTMYECKas pelIéTKa M (H3MYECKHE CBONCTBA BEIIECTB,
00yCJOB/NIEHHBIE 3THM CTPOCHHEM.
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KopanenTnas xXumHyeckas CBA3b. ATOMHBIE H MOJEKYJAsDHbIE KpHCTA/UINYecKHe peméTku. [IOHATHE © KOBAJIEHTHOH CBSA3M.
ONeKTPOOTPHLATENBHOCTD, HENOMIPHAs W TIONSPHAS KOBaNCHTHEIE CBsi3H. KpaTHOCTh KoBaneHTHoOH cBasyu. MexaHusMel 0OpazoBaius KOBANIEHTHbIX
CB#3eH: OOMEHHBIH M AOHOPHO- akuenTopHeli. [longpHOCTE MOMEKYNB!, Kak CJIEACTBME HOJSPHOCTH CBS3M M [EOMETPHH MOJEKYJBL.
Kpuctannuuyeckue pemérkd ¢ 3THM THIOM CBS3H: MOJICKYISPHEIC M aToMHble, (OH3HYECKHME CBOHCTBA BEIIECTB, OOYCNOBAEHHBIE THITOM
KPHCTaNNINYECKHX PEIETOK.,
Merasu4eckas cgasb. [I0HITHE 0 METALTHYCCKOH CBSI3W M METAINIMYECKHX KPHCTAIHYECKHX peléTkax. MU3HYecKkye CBOHCTBA METAJIIOB Ha
OCHOBE HMX KPHCTAJIMYECKOTO CTpoeHUs. [IpMMeHeHre METAIJIOB Ha OCHOBE HX CBOHCTB. UEPHBIE H LIBETHBIC CILIABEL.
Bopopoanas xumMuueckas cBf3b. MeXMONEKynapHas U BHYTPHMOJIEKYIAPHAA BOAOPOIHBIC CBA3M. 3HAUCHHE MEXMONEKYIAPHBIX BOMOPOMHEIX
CBA3EH B NpPHPOAE M XKH3HY YETIOBEKA.
IMosmmepsl. IloayueHre NONHMEPOB peaklMsAMU NOJHUMEPH3AUMH H [IOJHKOHAEHCAlUH. Baxueiye npeacTaBuTeNd ILIACTMACC M BOJIOKOH, HX
IIOJIy4eH e, CBOHCTBA H MpHMEHEHHe, [ToHATHE 0 HEOPraHWYECKUX HOAUMEpaX H HX NPEACTABHTENH.
HucnepcHbie cicremsl. JToHATHE 0 AUCIEpcHOM (aze W AUCTIEPCHOHHOM cpene. ArperarHoe coCTosHHe pasMep yacthil (assi, KaK OCHOBA j1Nis
KIACCH(PHKAUUK AUCIIEPCHBIX CHCTEM. OMYIBCHH, CYCIIEHIHH, a9P030JIM ~~ IPYIIIH rPpyOGOIMCIEPCHBIX CHCTEM, MX NMPEACTABHTENH. 30/H H Telin —
IPYNIBl TOHKOAHCIEPCHBIX CHCTEM, HX NPEJACTABUTENH, [TOHATHE O CHHEPE3MCE H KOATYJIALHH.
Hemoncmpanuu. epuonmueckoii cucreMs! xuMuueckux anemenToB JI. M. Menaeneesa B pasnuunsix dopmax. Mojeas HOHHOH KPUCTANIHYECKOHR
pe€TKH Ha MpUMEpe XJIopHMla Harpus. MUHepanbl ¢ 3TUM THHOOM KPHCTANNHYCCKOH pEINETKOH: KaJbIMT, TIHT Moaeny MONeKyIsapHOH
KPHCTATANMHYECKOH PELIETKH Ha NPHMEPE «CYXOrO JIbJa» WM HOAa M aTOMHOH KpHCTAIHYeckod peliéTKY Ha IpuMepe anMmasa, rpadurta Him
kBapua. Mopene MonsipHoro obnéma rasza. Mozmenn KpHCTaINIHYECKHMX DEIHETOK HEKOTOPHIX MeTaimob. Konmmekunu obpa3loB pasaHuHEIX
JUCIIEpCHBIX cHcTeM. CHHEpe3|C U KoaryJislts.
JaGopamopusie onviner. KoHCTpYyHpOBaHHE MOJENH METANNHUYECKOH XUMHYecKod ¢BA3H. [Tonyuyenne KOIOMAHOTO pacTBOpa KYPHHOTO Gerka,
HCCIIENOBAHYE €r0 CBOMCTE € NOMOUIBIO JIa3epHOH YKa3ku M INpOBEIAEHME ero jaeHarypauuu. [losnyueHue IMYAbCHH PACTHTENBHOTO Macna H
HabmoneHue 3a e€ paccnoenueM. [loayueHre CYCIICH3HH «H3BECTKOROTO MOJIOKa» ¥ HAOIONEHHE 3a eE ceuMeHTalHeH.

XHMHMEeCKHE peaKiii
Knacenduxanus XHMHYECKHX peakuuil. AJUIOTPONH3AINS 1 H30MEPH3aIlHs, KaK peakiyH 0e3 MIMEHEHHs COCTABa BEIUECTB. AJUIOTPONHS H €8
npuudsLl. Knaccuduxamus peakiuuii 1o pasNUYHBIM OCHOBAHMSAM: IO HHCIY W COCTABY PEArcHTOB W MPOAYKTOR, O (hase, M0 MCIOMb30BAHHIO
KaTau3aTropa HiM QepMenTa, o TernosoMy shdexty. TepMOXHMHUYECKHE YPaBHEHUS peakiuil,
Cxopoers xuMMMecKHX peaknmii. (PakTopbl, OT KOTOPHIX 3aBHCHT CKOPOCTh XHMMMYECKMX PEakiivil: [pPHpPOJA pPEearnpyloluX BeIECTB,
TE€MIIEpaTypa, IUIOWAAb HX CONPHKOCHOBEHHS PEArHpPYIOLIMX BELIECTB, MX KOHUEHTPALMA, NPUCYTCTBUE Karanusaropa. [loHaTHe o Karanuse.
QepMeHTEI, KaK OMOIOrHYECKHE KaTanu3atopbl. MHIHOMTODE!, KaK «aHTOHHMBbI» KATAIIH3ATOPOB M HX 3HAYCHHE.
XumMuUeckoe paBHOBecHe H cnoco0bl ero cMmemenns. KnaccHukanus XMMHYECKHX peakuuii 10 NpH3HAKy X HanpapieHus. [lomarme o6
00paTUMBIX peakIMiIX M XUMH4YeckoM paBHOBecHH. Ilpunumn Jle-Illarense M cmocoOpl cMeleHHMS XHMHYECKOro paBHoBecus. (QOmias
XapaKTepHCTHKA PeaKHi CHHTE30B aMMHaKa W OKcHIa cephbl( VI) M pacCMOTpeHHE yCIIOBHI CMEIIEHHA HX PABHOBECHS Ha IPOH3BOJCTBEE.
I'napoans. OOparumelif 1 HeoOpaTuMbll ruaApONK3El. Haponu3 coneil ¥ ero THNbL. [MAPONHM3 OpPraHMyecKHX COSAMHEHHH B JKHUBBIX OPraHA3MOB,
KaK OcHOBa oOMeHa BelecTB. [loHaTHe 06 sHepreruyeckoM 0OMeEHe B KIETKE M PONIH MMIPOIH3a B HEM.
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OxncaHTeNbHO-BOCCTAHOBHTENbHBIE peakuun. CTemeHb OKHCNeHMS M €& orpeselieHue 0o (OpMynaM OpPraHMYeCKMX W HEOPraHHUYEeCKHX
BELICCTB. JJIEMEHTBl M BELIECTBA, KAK OKMCIHMTENH H BOCCTAHOBHTENH. [loHATHE 0 npoueccax OKHCNEeHHMS W BoccTaHopieHus. CocTaBleHHe
YPaBHEHHMH XUMHYECKHX peakliMii Ha OCHOBe 3NeKTpoHHOoro Ganasxca.
DACKTPOJIH3 PACIIaBOB M DACTBOPOB IEKTPOJNHTOR. XapakTepUCTHKA 3MEKTPONIH3a, KaK OKMCIWTENHHO-BOCCTAHOBHTENBHOTO [POIECCA.
OcoDeHHOCTH DMEKTPONN3a, NPOTEKAIONIEr0 B PACTBOPAX MeKTpomuToB. Ilpakruyeckoe npMMeHEHHE 3IEKTPONH3a: NONYYEHHE TallOreHOB,
BONOPOMIA, KHCIOPOA], 1HEJIOYHBIX METaJIOB H IEeJI0Yel, a TAKKe anlOMHHHKS 3JIEKTPOIM30M PacniaBoB H PacTBOPOB COSAMHEHHI 3TUX 3IEMEHTOB.
HonsTHe o ranbsBaHONAACTHKE, rANbBAHOCTETHH, pAQUHHPOBAHKY BETHBIX METAJIJIOB.
Hemornempayuu. PacTsopenne cepHOH KHCNOTH ¥ aAMMHAYHOR CENNUTPhl ¥ QUKCAIHS TEMIOBLIX ABIEHUI U8 3THX Npoueccos. BiaumoaeHcTBHs
PacTBOPOB CONAHOH, CEPHON U YKCYCHOH KHCJIOT OJHHAKOBOH KOHLEHTPALUM C ONUHAKOBLIMM KYCOYKaMH {rpaHyiamu) [HHKA W B3auMOAEHCTBHE
OJIMHAKOBBIX KYCOYKOB DPa3HBIX META/UIOB (Marnus, IHHKA, JKeleza) ¢ PACTBOPOM CONSHOH KMCHOTEHI, KAaK NMpPHMEp 3aBHCHMOCTH CKOPOCTH
XHMHYECKUX peakuuifi OT NPHpOALl BewecTs. BiamMmoaeHcTBue pacTBOpOB THOCYAb(ATA HATPHS KOHLEHTPALMH H TEMIIEPATYPH! C PacTBOPOM
CepHOM KHCIOTEL. Monenupobanye «kunsumero ciaos». Mcrmonszopanne HeOpraHHYECKHMX KaTanu3aropoB (coneil xeje3a, MONMAA Kamusd) M
MPHPOAHBIX OOBEKTOR, COAEPIKAMIMX KaTanasy (Ccslpoe Msico, Kaprodeis) /Ul paznokeHus MepoKcHaa Bogopoaa. BsaumonaeifcTere HHKA ¢ CONTHON
KMCIOTOH HUTpartoM cepefpa, Kak INPHMEPBhl OKHCIUTEbHO-BOCCTAHOBHMTENBHOH peakuuit ¥ peakuuu obMena. KoHcTpyupopanue Mogenu
anexTponu3épa. BuaeodparMeHT ¢ IPOMBIIUNCHHON YCTAHOBKH [UTA IOJYYEHHS aJIIOMHHMSL.
Jlabopamopnuie onsrmel. VinmocTpauus npasuia BepTonle Ha NpakTHKE — TPOBEAEHHE peakiuil ¢ 06pa3oBAHHEM OCAJKA, rasa M BOJEL
TeTepOreHHbIH KaTaiu3 Ha IPKMEpPE Pa3NoKeHHUs NEPOKCH/IA BONOPOAA B IIPUCYTCTBHH THOKCHAA Mapralia. CMEILeHHe DABHOBECHS B CHCTeMe Fe®
+ 3CNS™ «» Fe(CNS),. Mcnbitanne HHAMKATOPaMH CPEABI PACTBOPOB COJEH pasiMYHLIX THAOB. OKHCIHTENbHO-BOCCTAHOBHTENLHAS PEAKUMA M
peakuus oOMeHa Ha IpuMepe B3anMofeitcTBus pacTBopoB cyabdara meau(ll) ¢ sxenesom i pacTBopoM mIenouH.
Ipaxmuueckan paboma. PellicHHE dKCIIEPUMEHTANBHBIX 332y 110 TeMe « XHMUYECKas peaKiusy.

Bemecrea u ux cBoiicTBa
Metannnl. Qu3HYECKHE CBOHCTBA METAINOB, Kak (GYHKUMSA HX cTpocHHs. JleneHHEe METAUIOB HA TPYNNBl B TEXHHKE M XHMHH. XHMHYECKHE
CBOMCTBA METAMNNIOB H MIEKTPOXUMHYECKU psa HanpshkeHHH. [loxsitie 0 MeTannoTepMu (IIOMHHOTEPMHHE, MATHHETEPMHH | IP.).
Hemerannnl, baaropoannie rasel. Hemeranne! kak okucnurenn. Hemeranisl KaK BOCCTAHOBHTENH. PAl aNEKTPOOTPHUUATENLHOCTH. VIHepTHEIE
WJIH OnaropogHbIe rassl.
Kuei1oTel HeopranndeckHe it oprasmucckHe. KHCIOTBI ¢ TOYKH 3pEHHS aTOMHO-MOJCKYISPHOrO ydeHHs. KUCHOTHL ¢ TOYKH 3PEHHS TEODHH
JIEKTPONIUTHYECKOH jrcconuanyn. KHMCI0Th! ¢ TOUKH 3pEHUA NPOTOHHOH Teopuu. Oduue xuMudecKue cBolicTBa KMcnoT. Knaccupuxkanus KHCIoT.
OcHOBaHHS HEOPraHHYECKHE H oprapHyeckie. OCHOBAHUS C TOUYKM 3PEHHS ATOMHO-MONEKYIAPHOTo yuenus. OCHOBAHHS C TOUKH 3PEHHS TEOPHH
3MEeKTpONuTHYeCKoH auccouyanuu. OCHOBaHMS C TOYKH 3peHHMs NPOTOHHOM TeopuM. Knacchmbuxanus ocnopauuii. XHMHUecKHe cBoicTBa
OPraHMYEcKHX H HEOPraHUUECKUX OCHOBaHHH.
AmédoTepHble COEAHHCHHS HEOPraHH4ecKie H opraHudeckne. HeopraHuueckue aMdQoTepHble COCOMHEHHUS: OKCHABI M TMAPOKCHIBL, — HX
CBOICTBA M mony4yeHHe. AMPOTEPHbIC OPraHHYCCKUE COEMHEHHSA Ha FIPUMEpPe AMHHOKHCIIOT. [lenTHapl H NenTHaNas CBA3b.

Conn, Knacenduxauus coneit. XéctkocTts Boan! M criocods! eé yerpanerus. Ilepexox kapGonara B rupoxapbounar u o6parno. O61He XUMHYECKUe
CBOHCTBa CoNeil.
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Hemoncmpanuu. Konnexnus meramnos. Konnekuns memeranion. B3anMoneilcTBHe KOHIEGHTPHPOBAHHOM a30THON KHCJIOTHI C MEXbIO. BCOBIIKa
TEPMHUTHOH cMecH. Benbiuka 4€pHoro nopoxa. BriTecHeHHe TajOreHOB W3 MX DPAacTBOPOB APYIHMH ranoreHamH. BsaumoreiicTsue napos
KOHUEHTPHPOBAHHLIX PACTBOPOB CONAHON KHCIOTHI M ammuaka {(«apM Ge3 orus»). IlonyucHue aMMHaka M W3yueHWe e€ro cBoicTs. Pasnuunble
CTyyaH B3aHMOACHCTBHS PACTBOPOB COJIEH amoOMHHHS co WENoubio. [TonyueHnre JKECTKOM BOABI M YCTpaHEHHE €€ KECTKOCTH.
Jabopamopnyie onotmer. Tlonyyenne HepacTBOPHMOTO TMAPOKCHAZ M €r0 B3aHMOMNEHCTBHE C KHCIOToi. MccnenoBaHHe KOHUEHTPHPOBAHHBIX
pacTBOPOB CONSHOW M YKCYCHOHM KHCIOT KanclbHbIM METOIOM NPH KX pa3basneHun sonoi. [lonyyenne aMm(poTepHOro ruApoKCHAA U H3YYEHHE €ro
cBoicTB. [IpoBeieHye KaueCTBEHHEIX peakiytii 10 OMpefeIEHHIO COCTaBa COIH.
IIpakmuneckan paboma. PelieHue s3KCrepUMEHTATBHEIX 3a/1a4 110 Teme «BemecTsa 1 UX cBoiCcTRay.

XHMHS U COBpeMeHHO€ 001ecTBo
[Ipoussoacreo ammHaka M MeTaHonaa. ITOHATHE O XMMHYECKOH TEXHONOTHH. XMMHYECKHME PEakLMH B NPOHM3BOACTBE aMMMAKa M METaHONA.
O6was KnaccuyrkauMonHas XapaKTepHCTHKa DeakUHH CHHTE3a B NPOM3BOACTBE 3THX IPOAYKTOB. HayuHble NPUMHIMIG, JeXAliHe B OCHOBE
NPOU3BOACTBA aMMHaKa U MeTano1a. CpaRHEHHE 9TUX NPOH3BOACTB.
XHMHI4YecKast PaMOTHOCTb KaK KOMIOHEHT ofmeil KyJbTypbl denoBeka. MapKHpOBKa YITAKOBOUHBIX MATCpHANIOB, 3MEKTPOHMKH H OBITOBOI
TEXHUKH, SKOJOTHYHOTO TOBApPa, IPOAYKTOB ITHTAHHS, STHKETOK 110 YXOY 32 OXeXI0M.
Hemoncmpayuu. Moneab NPOMBILIIEHHOH YCTAHOBKM IOMYYEHHst CEpHOM KMCHIOTH. Mofens KONMOHHBI CHHTE3a aMMHaka. BujeodparMenTs 1
cnafipl O CTENEHH IKOJIOTMUYECKOM YHCTOTHI TOBApA.
Jabopamopnsie onbtnist. Vizyyenne MapKHpoOBOK PasiHYHBIX BUAOB NPOMBIIIEHHBIX H POIOBOILCTBEHABIX TORAPOB.
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IIL.TemaTHyeckoe MaaHHpoBanue ypokos xumuu 10-11 kiace

10 knace (34uaca/ 1 gac B Heaemo/ 6a3oBelil ypoBeHn)

Tema pazjresna KosnuectBo Bo3MoskHBIe BHABI AeSITE/ILHOCTH yqanxce
4JACOB
IIpenmeTt opranuueckoi 2 XapaKTepu30BaTh 0COOCHHOCTH COCTABA M CTPOCHHA OPTaHWYECKHX BEICCTB.
XUMHH. Teopus cTpoeHus Knaccupuuuposats mx Ha OCHOBE [MPOMCXOXAGHHS M  mepepaboTKA. ApryMeHTHpoBaTh
OPraHH4YeCcKHX COENHMHEHHH A, HECOCTOATENBHOCTE BUTANN3MA. ONpeesTh OTIHUHTENbHbE OCOGEHHOCTH YITIEBOIOPOIOB
M. Bytaeposa PopMyNnpOBATE OCHOBHEIE [HOJIOXKEHHS TEOPHE XMMHUUYECKOTO cTpoerns A. M. Byrieposa.
PasznuuaTs NOHATHSA KBANEHTHOCTLY M «CTETIEHDL OKHCIIEHHAY.
CocraBnsaTe MOJIEKYJSPHBIE H CTPYKTYpHble GopMyisl. KnaccuduuupoBaTh KOBANEHTHBIE CBA3H 110
KpaTHOCTH. OOBACHATD sIBACHNEC M30OMEPHH H B3aUMHOE BIIMSIHHE aTOMOB B MOJIEKYJIE
Yrneronopoasl U HX 12 OripenensiTe NPUHAMIENHOCTb COEIMHEHUI K allKaHaM, aJIKeHaM, AKHHAM, IHEHOBBIX, apOMATHICCKUM

NpHPOAHBIC HCTOUYHHKH

YI1€pOIOpoiaM Ha OCHOBE aHANIN3a COCTABA HX MOJICKYIL.

JlaaTh Ha3BaHMA ANKAHHOB, AIKCHOB, AJIKMHOB, JMEHOBHIX M ApPOMATHYECKHX YIJIEBOLOPOZOB MO
MEXYHAPOXHOH HOMEHKNAaType. XapaKTepH30BaTh COCTAB M CBOHCTBA Ba)KHEHWHX MpeNCTABHTENEH
AJIKaHOB, aIKCHOB, alIKMHOB, IHEHOBLIX, APOMATHUYECKHUX YTIIEBOAOPOIOB

Habmonars xumMuueckuii 1 GUKCHPOBATH €ro pe3ynbTaThl. Pa3muyarts MOHATHS «TOMONOr» U «H30MED»
Oco3HaBaTh 3HAYMMOCTH PONH OTEUECTBEHHOTO YYEHOTO B NONYHEHHH [IEPBOLO CHHTCTHHECKOrO
KaydyKka.

YcraHapnvBaTh 3aBHCHMOCTh MEXIY CTPOSHHEM M CBOHMCTBAMM IIONHMEPOB Ha NpHMEpe Kayuyka,
pe3uHsl H 200HKTa

XapaKTepH30BaTh COCTAB H OCHOBHEIE HANPABIEH A iepepaboTKH H HCIIONB30BaHHs IPHPOJHOTO rasa.
CpaBHEBaTL HAXOXACHHE B IPHPOJIE U COCTAB IIPUPOJHOFO ¥ NOMYTHEIX [A308.

XapaKTepu30BaTh COCTAB H OCHOBHbIE HaNPaBJICHAS NepepaboTKH H HCIIONB30BAHHA TONYTHOTO raza
XapaKTepH30BaTh COCTAB H OCHOBHBIC HAIPABIICHHUS N1epepabOTKH HE(TH.

Pasnuyars HedTAHEIE DPaKIMK U ONUCHIBATE 06JIACTH MX MPUMEHCHHUS.

Oco3naBatb HEOOXOIUMOCTh XHMHYECKHX CIIOCOBOR MOBBILICHYS KauecTsa GeH3nHa

XapaKTepH30BaTh OCHOBHBIE MPONYKTBl KOKCOXHMMHUECKOTO MpOHM3RBOACTBA. OIHCHIBATE OGIACTH
NPHUMEHEHHSI KOKCOBOI'Q ra3a, aMMHa4yHOH BOZBI, KAMEHHOYTONBHOH cMolbl, kKoxca. (Oco3HaBaTh
HEOOXOMMMOCTh rasu(uKalHuy KAMEHHOTO YIS, Kak albTepHATHBEI IPUPOJHOMY rasy.
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Kucnopon - u
a30TCOAepIKAIIIHE
OpPraHHYECKUE COCAMHEHHUS

14

KnaccuunuposaTh COUPTHI IO HX aTOMHOCTH. XapakTepu30BaTh CTPOEHHE, CBOMCTBA, COCOOR!
Nojy4yeHus H 00NacTy NPUMEHEHH MHOTOATOMHBIX CIIMPTOR. Ve TH(OHUMPOBATE MHOTOATOMHBIE
CINHPTHI C IOMOLIBIO KAYECTBEHHOH peaKuyy.

XapakTepu3oBaTh CTPOEHHE, CBOHCTBA, COCOGL! MONyueHns ¥ 06NacTH NpUMeHeRHs (eHoa..
WMpentudunuposate (peHON ¢ NOMOIIBIO KauyecTBeHHBIX peakuuit. Cobmonats npasuna Ge3omacHoro
obpameHus ¢ peHoIoM

XapakTepu3oBaTh CTPOEHHE, CBOMCTBA, CIIOCOOHI MONYYCHUS U 06J1aCTH NprMeHenHs GopManbiersia 1
aueransaeruna. MaentudHuupoBaTs anbJeruibl C HOMOUIBIO KaUeCTBEHHBIX PEakunii.

Cobaronath npasnna KONIOTHYECKH I'PAMOTHOTO H 6€3011aCHOT0 06PAIICHHS ¢ OPMATBLIETHAOM.
XapakTepu3oBaTh CTPOEHHE, CBOHCTBA, COCOGH! MONy4YeHHs M OOIACTH NMPHMEHEHHS MYypaBbUHOM M
YKCYCHOM KHCNOT. Paziuyare obuiee, 0cobeHHOE ¥ €IMHAYHOE B CTPOCHHH H CBOMCTBAX OPraHMYECKUX
(MypaBBHHOH U YKCYCHOIT) ¥ HEOPTaHHYECKHX KHCIIOT.

Habnronate, npoBOAMTL, ONMCHIBATE M (DMKCHPOBATH  pE3yILTAThl  JEMOHCTPALMOHHOIO H
12b0paTOPHOT0 XMMHUYECKUX HKCIIEPHMEHTOR,

Cobmozate npaBuna 9KOJOTHYECKH TIPaMOTHOrO H OesonacHoro obpameHus ¢ KapHOHOBEIMM
KHCJI0TaMH

OnuceiBaTh peakUHH 3TepHOUKANMY Kax obparuMoil OOMEHHBIH NpoHece MexAy KHCIOTaMH M
CTIHpPTaMH.

XapakTepH30BaTh CTPOEHHE, CBOHCTBA, CIOCOOBI IOTYUCHHS ¥ 0BJIACTH IPMMEHEHHS XKHPOB.
YcTanaBnuBaTh 3aBHCHMOCTh MeXIY (H3NYECKUMH CBOHCTBAMH JKHPOB, COCTABOM HX MOJEKYN M
IPOUCXONIEHHEM H IIPOU3BOACTBO TBEPIEBIX XKHPOB HAa OCHOBE PACTHTEBHBIX Macell.

Habmonars, npoBoauTe, ONMCHIBATE M (DMKCHPOBATh  PE3YNABTATH  JEMOHCTPALMOHHOIO K
nabopaTOpHOro XHMHYECKHX 3KCIIEPHMEHTOB

Onpenenars NpUHAIeKHOCTE OPraHHYEeCKUX COeNHEHHI K YIIEBOIAM.

PaznuyaTs MOHO-, /M- ¥ TIOJIHCAXAPHLI 110 KX CIIOCOOHOCTH K IMIPOAM3Y.

[TpusosuTe MpHMeEpBI NIpeAcTaBUTE e KaXKIOMH IPYIIIbI YIIIEBOI0B.

Habmonats, npoBoAuTh, ONHChiBaTH M (DUKCHPOBATh  PE3YIBTATH  AEMOHCTPALIHOHHOTO H
nabopaTOPHOro XHMHUYECKHX 3KCIEPUMEHTOB

Onpenenars NpHHANNIEKHOCTE OPraHH4YECKOr0 COEAUHEHMS K aMHHaM Ha OCHOBE aHa/M3a COCTaBa ero
MONEKYJ. XapakTepH30oBaThb CTPOeHHE, CBOHCTBA, CIOCOOBI IOAYYCHHA M OBNACTH [(IPUMEHEHMS
AHMITUHA.

ApryMesaTHPOBaTh YyBCTBO FOPIOCTH 3a JOCTHIKEHUS OTEUECTBEHHOM OPraHNyYecKoit XUMHUH.
Cobmonmats npasusia 6e30macHoro obpamenss ¢ AHHIHHOM H KPACHTEIAMH Ha €ro OCHOBE
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Onpenenats NPUHANIEKHOCTL OPTaHHYECKOrO COSJMHEHHS K AMHHOKHMCIOTAM HA OCHOBC aHAIH3A
COCTaBa X MOJICKYIL

XapakTepH30BaTh CBOHCTBA AMUHOKHCIIOT KaK aM(OTEPHBIX COENIHHEHHI.

Pasnnuark peakuuy NOMMKOHJACHCALMM M IIENTH/HBIE CBA3H. XapaKTepH30BaTh COCTaB, CTPOCHHE,
CTPYKTYpY 4 cBoiicTBa 6enkon. Unentudruuposars Genxu.

OnwcriaTe 6Honoroyeckre cROACTEA GEAKOB HA OCHOBE MEOXKIPEAMETHBIX CBA3EH XMMHH ¥ OHOJNIOTHH

OpraHnyeckas XUMHS H
obuiecTRrO

O0BACHATE, 4TO Taxkoe OHOTEXHOMOTWs, TreHHas (MM TeHETHUeCKas) WHKEHEPHs, KIETOYHAs
HHXXEHEPHK A, OHONOTHYECKAs HHXKECHEPHS, KIOHUPOBaHHEe, MMMOOH/IH30BaHHbIE (DEPMEHTEI.
XapaxkTepu3oBaTh POk OHOTEXHOJIOrMH B PELIEHHH MPOIOBOJILCTBCHHON MPOBJIEMbl M COXPAHEHHH
37I0POBBS HeJI0BEeKa

KnacenduuuposaTe NOMHMEPE! 10 pa3InYHBIM OCHOBAHHSM.

Paznuyarth HCKYCCTBEHHEBIE MONMMEPSI, KIacCH(PHIMPOBATh UX M WIUIFOCTPHPOBATL IPYINLI TOIHMEPOB
pUMEpaMH.

YcTaHaBiIMBaTh CBA3H MEMCLY CBOHCTRBAMH NOJHMEPOB H 0OHACTAME HX IIPUMEHEHHS

Pasnuyats noauMepusanuio v MONHKOHIECHCALHIO.

[IpuBOAMTE NpHMEpPB! 3TUX CHOCOGOB MONYUYEHHS MO THMEPOB.

OnucepiBaTh CHHTETHYECKHE KayuyKH, [J1aCTMacChl M BOJNOKHA HA OCHOBE CBS3M CBOHCTBA —
NpHIMEHeHHe

IlpoBomuTe, HabNOAATh W ONMHMCEIBATH XHMHUYECKHI IKCIEPHMEHT s HACHTHOUKALMH IJIACTMACC H
BOJIOKOH C MOMOINBK) KAYECTBEHHBIX peaKIiuii
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11 xmace (34uaca / 1 yac B Hegemo/ 6a30BbIH YPOBEHE)

Tema pa3znesa

Koanyecrso
4acoB

Bo3MmoxHBIE BHABI ACATENBHOCTH YUAINKEXCH

Crpoenne BemecTn

9

ApPryMeHTHpOBAThL CIOXHOE CTPOEHHE aToMa KaK CHCTeMbl, COCTOSIUEH H3 s1pa M JNEeKTPOHHOH
obosouxu. XapakTepH3oBaTh YPOBHH CTpOEHUs BelecTBa ONUCHIBATL YCTPOUCTBO M pabory Bonbiioro
a/IpOHHOrO KoJutaiiaepa.

OnuceiBaTL CTPOGHHEM aTOMA XHMHUECKOTO JJIEMEHTA HA OCHOBE €ro MOJOKEHHS B NMEPHOIMYECKO
cucteme . M. Meneneena.

3anyuchbIBaTh 3MEKTPOHHBIC H 3IEKTPOHHO-IrpaduyecKre POPMYNbl XMMHUECKHUX SIEMEHTOB.
Onpenesisits OTHOIIEHHE XHMHYECKOTO JIEMEHTA K ONpeJeNEHHOMY JNICKTPOHHOMY CeMeifcTRy
Hpencragnate pasBuUTHE HAyYHBIX TeOpMH 10 CIOMpajlM Ha OCHOBE TPEX (OPMYSIHPOBOK
[TepuojiMyeckoro 3akoHa U OCHOBHBIX HANPABICHWH pa3BHUTHS TEOPMH CTPOEHHS (XMMMUECKOIO,
IAEKTPOHHOTO K NIPOCTPAaHCTBEHHOIO).

XapakTepu30BaTh POJIb NIPAKTHKY B CTAHOBJIEHMH M Pa3BUTHH XMMHYECKOH TEOPHH.

ApryMEHTHPOBATL YYBCTBO TOPHOCTH 33 JOCTHXKEHMSl OTEUYCCTBEHHON XMMHMH M BKJIAJ POCCHACKHX
YUYEHBIX B MUPOBYIO HAYKY

XapaKTepu30BaTh HOHHYHO CRA3b KaK CBA3b MEXTY HOHAMM, 00PasyIOIMMHUCA B Pe3YJIbTATE OTAAYH WU
npuéMa dNMEKTPOHOB aTOMaMy MM FPYNIaMHi aTOMOB.

OnpenessiTe NPHHAUICKHOCTE HOHOB K TOM HIIM MHOM IPYIIIE HAa OCHOBAHHMH MX 3apAfa M COCTaBa.
XapaxTepH30BaTh (U3HYECKHE CBOMCTBA BELIECTR C HOHHOM CBA3LIO, KaK (YHKIMIO BHIA XUMHYECKOH
CBA3H W THUNA KpPHCTalUIM4ecKoH pemerxu. ONUCHIBATE KOBAIEHTHYIO CBA3b, KaK pe3yNbTAr
00pa3oBaHHs OOMIMX SNEKTPOHHBIX TIAp HIIH KaK Pe3y/bTAT llepeKphIBaHHs 3MEKTPOHHEBIX opGuTanei.
Knaccuduuuposate koBaneHTHbIe cBA3K N0 D0, KpaTHOCTH M cIocoly NepeKphIBAHUS 3NEKTPOHHBIX
opbuTaneif. XapakTepu3opaTh (QU3HUECKHE CBOHCTBA BEINECTB ¢ KOBAJEHTHOM CBA3BIO, KaK (DYHKIHIO
KOBAfJICHTHOM CBA3H M THUNA KPHCTALTHYECKOH petuéTKu

XapakTepu30BaTh METAAIMYCCKYIO CB3b KaKk CBS3b MEXIY HOH-2aTOMAMH B MeTallaX M CIjaBax
OCPeNCTBOM OGOOIIECTBNEHHBIX BAICHTHEIX 3EKTPOHOB OOBACHATH, ENUHYIO NPHPONY XUMHYECKHX
cBsazei. Xapaxkrepu3opaTb (QH3MYECKHE CBOHCTBA METANNIOB, Kak (DYHKUHMIO METAIIMYECKOH CBA3M H
METAUTHYECKOH KpHCTAIINYECKOH peréTKH
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XapaxTepH30BaTh BOJOPOJHYIO CBA3b KaK 0COObII THI XHMHYECKOI CBA3H.

PasnuuaTh MEXMONEKYNAPHYIO H BHYTPHMONEKYIISPHYIO BOAOPOTHEIE CBSI3H.

PackpsiBaTh poib BONOPOAHBIX CBsA3eil B OpraHu3allii MONEKyN GHoronuMepor, — 6enkos u JJHK, —
Ha OCHOBE MEXIIPEJIMETHBIX CBA3CH ¢ OHosIOrHei

XapakTepu30BaTh IIOTHMEPE! KaK BLICOKOMOJIEKYTAPHEIC COCIMHEHH.

PasnuuaTe peakuuy NMOMMMEpU3AlMH H HONHKOHAEHcaunu OMHMCHIBATL BaXKHEHIIME NpeCTABUTENH
IJIacTMace 1 BostokoH. HassiBaTe 0071aCTH HX IpHMEHEHHSL.

YcTanaBimBaTh €IMHCTBO OPraHHYECKOH H HEOPraHHYecKOlH XHMHH Ha NpHMEpe HEOPraHMYecKHX
NIOJINMEDPOB

XapaKkTepu3osaTh pa3IHYHble THIBl JUCHEPCHBIX CHCTEM HA OCHOBE AarperaTHOTO COCTOSHMS
JMCTIEPCHO# a3kl M AUCTIEPCHOHHOMH cpeipl.

PackpeiBaTh posb pasITHYHEIX THIIOB JMCIEPCHLIX CHCTEM B XKHM3HH NPHUPOIB U 0GIIIECTRA.

IIpoBonuTs, HaGMOAATH U ONIMCHIBATH XHMHYECKHI SKCIIEPHMEHT.

XUMHYeckue peaxiuu

OrnpenensTs NPHHAANEKHOCTh XMMHHYECKOH DPEaKUHH K TOMY WJIH HHOMY THIY HA4 OCHOBAHHH IO
Pas3IMUHEIX NPH3HAKOB.

Otpaxath Ha MHCBME TEIOBOH 3((EKT XHMHUCCKUX PEAKIHH C [OMOLIBIO TEPMOXHMHYECKHX
YpaBHEHHH.

loarBepxaath KONMYECTBEHHYIO XapaKTEPHCTHKY 5K30- ¥ 3HIOTEPMHYECKHX PeakLMif pacuétamu 1o
TEPMOXHMHYECKHM YPABHEHHAM.

YcTanaBnMBaTh 3aBHCHMOCTD CKOPOCTH XUMHYECKOH PEAKUHH OT IPHPOALI PEArMPYIOUMK BEIECTB, X
KOHLIEHTPAIHH, TEMIIEPATYPE! ¥ ILTOMAAH HX COIIPHKOCHOBEHHUA.

PackpeiBaTe poJib KaTaaM3aTOpPOB Kak ()aKTOpPOB YBEAWYEHHS CKODOCTH XMMHUECKOIf peakuuH H
paceMaTpuBaTh HHTHOHUTOPE! KaK «aHTOHMMED KATAIH3aTOPOR.

XapaxTepn30BaTh (EPMEHTHI Kax GHOIOTMYECKHE KATAIM3aTOPhI BENKOBOH NPHPOALI U PacKpbIBATh HX
POJTb B IIPOTEKAHHH DHOXMMHYECKHX peaKIUit Ha OCHOBE MEXXIPEAMETHEIX CBa3el ¢ GHonoruei.
[IpoBoauTE, HAOMIOMATE H OTIHCHIBATE XUMHUECKHIT 3KCIIEPUMEHT

OnuceiBaTh COCTOAHHA XMMHYECKOTO DABHOBECHA M Ipednarate crnocobsl €ro cMelleHus B
HEOOXOUMYKO CTOPOHY Ha OCHOBE aHANIM3a XapaKTEPUCTHKA peakiun 1 npruuuna Je-Illatense.
[IpoBonuTs, HabmrONATE K ONKCHIBATE XHMHYECKHH 3KCIICPHMEHT

Onpepenste THI THAPOJI3a COMH Ha OCHOBE aHaNK3a e cocTasa. Knaccuduiuposars THAPONN3 COnei
110 KATHOHY M AHHOHY. XapaKTepH30BaTh PONb MHAPONIH3A OPraHUYeCKuX COeIHHEHH I, KaK XHMUYECKOH
OCHOBBLI 0OMEHA BEINECTB H 3HEPIHH B WHUBBIX OPraHHU3Max.

OnpeznenaTe OKHCIUTENBHO-BOCCTRHOBHTENBHBIE PEaKIMH KaK TNPOLECCH ¢ M3MEHEHHEM CTeleHeit
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OKHCJICHHS 2JIEMEHTOB BEUIECTB, YYACTBYIOUHX B PEAKHHH.

PasnyaTh OKHCINTEIL H BOCCTRHOBHTEIb, TIPOLIECCH] OKUC/IEHNS H BOCCTAHOBICHHA.

CoctaBnatek ypaBHeHus OBP Ha ocHOBe a1eKkTpoHHOrO Gananca.

OnHcHIBaTE 3/IEKTPOJIH3 KaK OKUCIUTENIbHO-BOCCTAHOBUTEILHLI TTPpOLIECe.

Pasnnyare 37€KTPOJIN3 pacilIaBOB ¥ BOAHBIX PacTBOPOB.

XapakTepu30BaTh NPaKTHYECKOE 3HAUEHHE INEKTPOIM3A HA IPUMEPE NONYUeHHs aKTHBHBIX METAJIOB
HEMETAILIOR, & TaKKe I'alibBAHOIUIACTHKH, raJlbBaHOCTETHH, padMHHPOBAHHH LIBETHEIX METAIUIOB
IInannpoBarh, MPOBOAUTE HAGIONATE U OMMCHIBATE XUMUUECKHI DKCNEPUMEHT ¢ COBMIOAEHHEM TIPaBHJI
TEXHUKH 6e30nacHOCTH

BeulecTBa ¥ X CBOiiCTBa

XapakTepusosath (PU3MUECKHE U XHMUYECKUE CBOMCTBA METANNOB Kak (YHKIHIO CTPOCHHS MX ATOMOB
H KPHCTAIIOB Ha ocHOBE npejctapienuii o0 OBP U nonoxeHus MeTanioR B aNEKTPOXUMHYECKOM PSIY
HalpsHKEHUH.

OnuceiBate 0cOOEHHOCTH NONOKEHUs HeMeTawios B [lepuomuueckoit tabmmue JI. M. Menneneesa,
CTPOCHHE MX aTOMOB ¥ KpHcTa/oB. CpaBHUBATEL CIIOCODHOCTD K AIUIOTPOIIHH C METAJLIAMH,
XapakrepuzosaTh oOluHe XUMHYeCKHe cBolicTBa HemetauoB B csere OBP uw mx mnonoxenus
HEMETATIORB B PALY 3AEKTPOOTPULATENBHOCTH.

CoOTHOCHTE TIpeAcTaBHTENeH OpraHHMYeCKMX M HEOPraHWYECKHX KHCJIOT C COOTBETCTBYIOIUEH
KINacCHPHKAIMOHHOMN IPYITHOH.

OnucpipaTh obu1Me cBOMCTBA OpPraHMYECKHX M HEOPraHHYECKHX KHCHOT B cBeTe TD]] M ¢ MO3MUHH
OKHCJICHHS-BOCCTAHOBIEHHA KATHOHA BOAOPO/ia HIIK GHHOHA KHCJIOTHOTO OCTAaTKA.

Onpeaenats 0cOGEHHOCTH XMMHYECKHX CBOJCTB a30THOM, KOHIIEHTPUPOBAHHOM CepHO#l B MypaBBLHHOMN
KHCTOT.

[IposoyuTe, HabmonaTh B OOBACHATH PE3YALTATH MPOBEAEHHOIO XHMHUYECKOI0 JKCIEPUMEHTA
OnuchIBaTH HEOPraHUUECKHE OCHOBaHHA B csere TO]I,

XapaxkTepH30BaTh CBOHCTBA OPraHUYECKHX ¥ HEOPTaHHYECKHX OECKHUCIOPOAHBIX OCHOBAHUI B

CBETE MPOTOHHOM TEOPHH.

[IpoBonuTh, HAOMOAATE ¥ ONHMCHIBATE XUMHUECKHI SKCTICPHMEHT

XapaxTepu3oBaTh OpPraHMYECKHE M HeOpraHHdYecKHe aMQoTepHble COeIMHEeHHS KaK BeluecTBa ¢
JABOHCTBEHHOH (yHKUHEH KHCIOTHO-OCHOBHEBIX CBOHCTB.

ApryMeHTHpORaTh CBOHCTBAa aMHHOKHCIIOT KaK aM(OTEPHEIX OPraHHYecKUX COSNMHEHMI.

PackpeiBaTh Ha OCHOBE MEXKNpPEIMETHBIX CBf3eH ¢ OHonormell ponb aMHHOKHCIOT B OpraHW3auHH
KHU3HH

XapaKTepH30BaTh COJM OPraHHYECKHX H HEOPraHWYECKHX KHCIOT B CBETE TEOPHH MCKTPOIHTHYECKOH
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JHCCOLIHALHH.

CooTtHocuTh npeAcTaBuTenefi conell OpraHMYECKHX H HEOPraHHYECKHX KMCIOT € COOTBETCTBYIOIIEH
KnaccH{(pUKaLHOHHOH rpymmno.

XapaKTepu30BaTh WECTKOCTE BOJBI H IPEIUIATATE CIIOCODL! €8 YCTPaHEHHS,

Onuceisats ofLMe cBoiicTsa coneil B cete T/,

IInanuposats, IPOBOAMTbL, HaOMONATH M ONMCHIBATL XUMHUYECKHH OJKCHEPUMENT C COOIIOACHHEM
IIpaBHJI TEXHUKK O€30I1aCHOCTH

XHUMUS U COBPEMEHHOe
ob1ecTBo

XapakTepH30BaTh XEMHYECKYIO TEXHOJOTHIO KaK IPOU3BOHTENRHYIO CHILY 06LiecTBa.

OnHcpIiBaTh XMMHYECKHE NPOLECCHI, IEKANIME B OCHOBE IPOU3BOICTEA AMMHAKA ¥ METaHO0a, ¢
NOMOIIBLIO POAHOTO A3bIKA M A3bIKA XHMUHU. Y CTAHABIHBATE AHATOTHH MEXLY ABYMS IPOH3BOJICTBAMH.
PopmynupoBaTh 00IIHE HAYUHBIE IPUHIUITEE XMMHYECKOr0 NPOU3B0)ICTBA

AprymMeHTHpoBaTh HEOOXOIMMOCTL XMMHYECKOI I'PAMOTHOCTH KK KOMIIOHEHTa 00IIEKYIbTYPHOM
KOMIIETEHTHOCTH JeNIOBEKa.

YMETB nony4aTh HE0OXOMUMYIO HH(OPMALIHIO ¢ MAPKHPOBOK HA YIIAKOBKAX Pa3/HMUHbIX
IIPOMBIIIEHHBIX H IIPOJIOBOILCTBEHHBIX TOBAPOB




20

ITpunoxxenue K pabdoteii nporpamme
Kpurepun onennBanns JoCTHKREHHIT 00ydalomuxcs
Xapaxrepucruka undpopoii onenxn (0TMETKH)
«5» (OTJIHYHON) ~ YPOBEHDb BLUIONHEHHS TpeOOBaHMH 3HAUMTENHLHO BBILIE YIOBNETBOPUTENBHOIO: OTCYTCTBHE OIIHOOK KaK 110 TEKYLIEMY, TAK
U N0 NPEAbIAYIeMy yuebHoMy MaTepuany; He fonee 0OJHOTC HEJ0UeTa; IOTHYHOCTD B NIONHOTE W3JI0KEHHA.

«d» («X0pouIo») — YPOBEHb BBRINONHEHHS TpeOOBaHUH BHILIE YIOBICTBOPHTEIBHOrO: HCIIOIB30BAHKE JONOIHUTENBHOTO MaTepHana, MoJHOTA |
JIOTHYHOCTb PACKPBITHA BOTIPOCE; CAMOCTOATENBHOCTE CY)KASHUH, OTPaXKEHUE CBOETO OTHOLIEHUA K Npeamery obcyxnenus.. Hamuuue ommbok u
HEJIOYETOB B KOJIHYECTBEHHOM BBIPDAXKEHHH IO OTAENBHBIM NpeaMeTaM OTPaXaeTcs B JIOKANbHBIX axkTax O TeKylued H WTorosod (pybexHoii)
aTTecTaly o0yJaroUmIMXCs.

«3» («yIOBJETBOPHTENbLHO») — JIOCTATOYHBIA MWHUMANBHEIH YPOBEHL BBIMOTHEHHA TpeGOBaHMIL, NpejbiBiseMBIX K KOHKpPETHOH pabore,
OTZAC/IbHBIC HAPYILEHHs! JIOTHKH H3JI0KEHHS MaTepHana; HETIONIHOTa packpsITUs Bonpoca. Hamnune omuboK ¥ HEJO4ETOBR MO OTASNBHBIM pEeAMETaM B
KOJIMYECTBEHHOM BBIDAMKEHHH OTPAXKAETCA B JIOKAILHBIX aKkTax O TeKylel ¥ HToropoi (pybexHoit) arrectanuy 00ydaromuxcs.

«2» («I0X0») — YpOBEHb BBIIONHEHH TpeOOBAaHUH HMXeE YIOBNETBODHUTENBHOTO: HAPYILIEHHE JOTHKH; HENONHOTA, HEPACKPBITOCTS
obCyX12eMOr0 BONPOCa, OTCYTCTBHE apryMeHTaunu Jubo omHO0YHOCTh e OCHOBHELIX MonoxeHui. Hanuuue omubox ¥ HEZOUYETOB MO OTAELHEIM
NpeaIMeTaM B KOJIHUECTBEHHOM BEIPAXKEHHH OTPaKAETCA B IOKANBHBIX aKTax O TeKyllei H uToropoit (pybexnoi) od aTrecTaruy o0y4aroLnxcs.

ITo BceM rnaBaM Kypca H HX pasfieflaM NpeinaraeTcs TeKyIHil 4 TeMATHYeCKUH KOHTPONb 3HAHUH U YMENHI B (OpME XUMUYECKHX MUKTAHTOB
U TECTOB, CAMOCTOATENLHBIX U KOHTPONBHBIX paboT. 3agaHHis BceX BapHAHTOB paloT CXOIHBI M0 COAEPIKAHHIO H XapaKTepy BBINOIHAEMbIX YUeOHBIX
AeHCTBUIA.

I[Hf{ OpraHH3allii BqJQJCKTHBHOfI pa6OTBI BCCTO KJIacCa € YYCTOM HHIHBHAYANLHBEIX crocoOHoOCTEH KAMIOro yyanerocsa, InpeAacTaBlCHEL
3aJaHHA Pa3iTHYHBIX ypoaneﬁ CIIOMHOCTH.

HezaMeHHMBIM NOMOUHHMKOM Iearora B KOHTPOJE 3HaHUH ABIstoTCs 3aianus B opme Tecta. MiX MOXKHO HCIONB30BATh HA PA3HBIX Jranax
y4ebHOro npolecca:

. NpH M3YYE€HUH HOBOT'O MaTepHala;

. Ha 3Talle 3aKPENJICHHs H3YYeHHOI'0 MaTepHaa,

. Ha ypoKax 00001Iaionero noBTopeHus;

. NpY TEKYLIEM H TEMATHUYECKOM KOHTPOJIC 3HAHHH, YMEHUH 1 HABBIKOB YYALIHXCS;

. NPH TOArOTOBKE yYalHUXCsl K 9K3aMeHaM Kax B YCTHOH, Tak M B MHChMEHHOH (opme, ocobernHo B Gopme EI'3.

TecTorbie 3aJJaHHs DPA3HOTO YPOBHS CNIOMHOCTH B JBYX BApPHAHTAX, PACCYHTAHHEIC Ha 15—35 MHH HIIH Ha Uelbl ypox. J[I9 BHICTABIEHHS OLEHKH
[pe/uaraeTes MCnoNb30RaTh CIEAYIOMYIO IPOLICHTHYIO LIKay:

35% BBHIOIHEHHBIX 38JaHUH — OLEHKA «2»;

36—061 % BBIHIONHEHHBIX 3aNaHHI — OLIEHKA «3»;

62—85% BLINONHEHHBIX 3a0aHHi — oleHKa «4»;

86—100% BBRITTOJIHEHHEIX 3a0aHKii — OLEHKA «5».
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IIpoBenexHne XHMHYECKOr0 AHKTAHTA
Ilo OKOHYAHHM JMKTAHTA POBOUTCS CAMOIIPOBEPKA:
*0LUUOOK HET — OLEHKa — «5»;
*JONYINEHBI 1—2 omubku — «4»;
*IONYIIEHBI 3 OLMOKH — «3».
B 3aBHCHMOCTH OT CTENIEHH NOATOTORNEHHOCTH, YHaLIUXCS YUHTENb MOKET H3MEHUTh KPUTEPHIt ONIEHKH paGoT B NOIIB3Y YSHHKA.
IIposenenue caMocTOATENBLHOM PaboThI

CamocTosTenbaas paboTa npeanoaraeT mubo napHyo, 6o rpynnosyo Gpopmy paGoTh! M JAE€T BO3MOKHOCTE yUIIE 0TPaboTATh H3yYaeMble
BOTIPOCHI IIOJ KOHTPOJIEM YUMTENA U B XOJ€ CAMOCTOATENbHON ACATEABHOCTH (s ofyuatonleit paGoTel) b0 Nyuyine NOATOTOBUTHCA K KOHTPOJIBHOM
pabore, KOTOPYIO NPEACTOMT BBHITONHATH Ha CIEAYIOMIEM ypoke (juist o6obmarowiel paBoTer). 3a1aHus BHINONHAKTCS B Hape (TPyIne), uTO MO3BONSET
OKOHOMHTb BpeMsA Ha OTBeT. OTAenbible 3a4aHus (II0A 3HAaKOM *) yuallMecs BBHIIONHSKOT CaMOCTOSTENLHO. JNsd KOHTPONS yHaluMCs
MPEAOCTABNACTCA BOIMOMHOCTE CBEPHTE CBOH OTBETHI € DTAI0HAMH, KOTOPEIE OyIyT JaHbl yHHTENEM [0 OKOHYAHHH padoThL.,

Onenka NPaKTHYECKNX YMeHHI yuauHxcs
YuunTesns JOJKEH YYHTEIBATS:

- IPaBUNILHOCTE OIIpeeNIeHHs LIEIH OMNbITa;

- CAMOCTOATENLHOCTS NoAdopa 00opyAoBaHus H OOBEKTOB;

- MIOCNIEAOBATENBHOCTE B BBIIONHEHHH paboThl 110 3aKIIAJAKE OIBITA,

- TOTHYHOCTH ¥ IPAMOTHOCTE B ONMKCanuy HabroneHui, B hopMYIUPOBKE BHIBOJA U3 OILITA.

OrrMerka "'5"

- [IPABUIILHO OTIpEAENeHa HENE OIIbITA,

- CAMOCTOSATENBHO, ¢ HEOOXOMUMOH NOCNEN0BATENLHOCTHIO HPOBEASHB! IIOA00D 060pyH0BaHHs U OBLEKTOB, a TakKe paboTa Mo 3aKNajKe OIbITa;
- HAYYHO IrpaMOTHO, JOrHYHO OIHCaHbl HaOMIOACHHS ¥ ChOPMYIHUPOBAHE! BEIBOEI H3 OIIBITA.

OT1merra "4"

- IPaBHJIBHO OTIpejiesieHa [IeNb OIEITa;

- CaMOCTOATENIBHO MpoBefeHa paboTa no nondopy obopyaosauss, 00bEKTOB;

NIpH 3dKJIaIKE ONBITa AOIYCKArOTCA 1 -2 omuOKH;

- HAYYHO IPaMOTHO, JIOFHYHO ONKCcaHbl HAOMOACHUS U C(HOPMYIHPOBAHE] BEIBOIBI U3 ONBITA;

- B ONIHCAHHHK HAONIOAEHHH U3 OMBITA AONYCKAIOTCA HeGOMbIIHE HETOYHOCTH

OT1meTka "3"

- IPaBUIBHO ONpeIeNena ek OlIbITa,

- nonbop obopymoBanus H OGBEKTOB, a TAIOKE PAaGOTH! 110 3aKIaIKe OMbITA HPOBE/EHE! C MOMOIBIO YIHTEs,

- IOMYCKAaIOTCA HeTOYHOCTH H OIUHOKH NPH 3aKNajKke ONbITA, OHCAHHH HaOMONeHHH, (OPMYIMPOBAaHKH BBIBOIOB.



OrmeTra "2"

- HE OIpejelieHa CaMOCTOATENBHO [N ONbITA;

- He 0TOOpaHo HyXHoe obopynoBsanue;

- JONYCKAIOTCA CYLIECTBEHHBIC OHIMOKY NpH 3aKNaiKe U 0DOPMICHHH OIbITa.

Onenka ymennii «IlposoaaT HadawoneHus»
YuuTesb JOMKEH YYHTHIBATE:
- IPaBWJILHOCTEL TPOBEACHUSA HaOIONEHHH 10 3aJaHHIO;
- YMEHHE BBIJENATh CYHIECTBEHHbIE IPU3HAKH Y Habmoaemoro obbpekTa (npoliecca),
- JJOTHYHOCTh H HAY4YHYIO TPaMOTHOCTh B O(OPMIICHHH PE3YIbTATOR HAOMONEHHIT U B BBIBOJIAX,
- IPOBEJCHHE HAOMIONCHHS 10 3a/IAaHHID;
Ormerra "5"
- IPaBHUALHO N0 33JaHHK) YHYHTENA IpoBeacHo HaboeHue;
~ BBIAEJIEHB! CYLIECTBEHHBIE IPH3HAKK Y HaOmiogaemoro obnekTa (poecca);
- JIOTHYHO, HAYYHO rPaMOTHO 0 OPMIICHEI pe3yAbTarThl HabONEHH B BBIBOLL.
OTtMmerka "4"
- NIPABHJILHO MO 3aJAHHIO YIHTENS IPOBEACHO HabIoIeHH1E;
- IIPH BBIICJIEHUH CYLIECTBEHHBIX NIPU3HAKOB Y HabmojaeMoro o6beKTa (Iporecca) Ha3BaHbI BTOPOCTEHEHHEIE,
- Jonyckaetcs HeOpeXXHOCTh B ofopMNeHUY HABHIONEHHH H BBIBOJOB.
OtmeTra "'3"
- JONYCKAIOTCA HETOYHOCTH M 1-2 owusOKH B NIpoBeAeHUH HAOMOASHHH 110 3aIaHHIO YUHTEIIS;
- IPH BBIICJACHHH CYLIECTBEHHBIX NIPH3HAKOB ¥ HabmogaeMoro oObeKTa (IIponecca) BBIACIAKTCS JIXIE HEKOTOPEIE;
- nonyckatoTes oumbkH (1-2) B odopMiieHHH HabaI0eHUH ¥ BEIBOIOB.
OTtmerka "2"
- nomyckaroTes omubkn (3-4) B npoBeieHHH HAOMOAEHUI! [0 33TAHUIO YIUTEIIs;
- HENPAaBHBHO BEUIENAIOTCS NpH3HaKH Habmonaemoro obnekTa (riponecea);
- IOMYCKAIOTCA OKOKH (3-4) B 0hopMIeHHH HabIIONCHUH U BLIBOJOB.



