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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma mo XuMuM pazpaboTaHa Ha OCHOBE NMPHUMEPHON MPOTpamMMbl Kypca XHMHH JJIsI OCHOBHOHM IIKOJIBI U HAa OCHOBE MPOTPAaMMBI aBTOPCKOTO Kypca XuMuH s §-11
kmaccoB O.C. IN'abpuernsna, 201 1T.

VcxonHpIMU JOKYMEHTaMH IJIS1 COCTABIICHUS IpuMepa pabodeii IporpaMMBbl SIBHIINCE:

-®enepansHbiid 3ak0H 0T 29.12.2012 roma Ne273-03 "O6 obpazoBanun B Poccutickoit @eneparim'”;
-[IpumepHast (TunoBas) oOpa3oBaTenbHas IporpaMma no npeameram Munucrepera oopasoBanus u Hayku PO (ITucemo Mununcrepcra obpazoanust u Hayku PO ot 07.07.2005r. Ne 03-1263 «O
MIPUMEPHBIX IporpaMMax o yIeOHBIM IpeaMeTaM (eaepaabHoro 6a3ucHOTO yIeOHOTO TUTaHay);
-DenepanbHBII KOMIIOHEHT TOCYIapCTBEHHOTO CTaHAapTa o0IIero o0pa3oBaHus, yTBep KICHHBIN nprkazoM MuHooOpazoBanus PO Ne 1089 ot 09.03.2004;
-MDenepanbHblii ba3ucHbli y4eOHBIN TUIaH JJ1s1 OCHOBHOTO 0011Iero 00pa3oBaHusi, yTBepKICHHbIH MprkazoM MuHooOpazoBanus PO Ne 1312 ot 05.03. 2004,
-Pernonaneusiii basucHelil yueOHBIN TU1aH 00mmeoOpa3oBarenbHblx yupexnaeauit PT, yrsepskaenusiii npukazom MO u H PT Ne 4154/12 ot 9.07.2012, peanusyromuii IporpaMMbl HA9aJIEHOTO
00I1Iero 1 OCHOBHOTO 00IIEr0 00pa30BaHMs;
-YcraB u yueOHBIN 1aH MyHAIIUTIATEHOTO aBTOHOMHOTO 001eo0pa3oBarensHoro yapexxaeaus «Jlumeit Ne 121 nmernn I'epost Coerckoro Coroza C.A.AXTAMOBa, YTBEP)KICHHBIN Ha 3aCEIaHUN
neJaroruueckoro copera juies 29 asrycra 2017 roga.

YpoBeHb mporpaMMBbl 6a30BBIH.

ConiepkaHue Kypca COCTaBJISIET OCHOBY JUIS PACKPBITHS BaKHBIX MHPOBO33PEHUYECKUX HJIEH, TAKMX, KaK MaTepHaIbHOE €IMHCTBO BEIIECTB IPHUPO/bI, X T€HETHYECKask CBSI3b, Pa3BUTHE
(opM OT CpaBHHUTENBHO NPOCTBIX A0 HAamOOJEe CIOXKHBIX, BXOJSIIMX B COCTAB OPraHM3MOB; OOYCIOBICHHOCTb CBOWCTB BEIECTB MX COCTaBOM M CTPOCHMEM, NPHMEHEHUs BEILECTB HX
CBOWCTBaMH; €JMHCTBO MPUPOJIBI XMMHUUCCKHX CBSI3€H M COCOO0B MX MPeoOpa30BaHus MPH XUMHUYECKUX MPEBPAIICHISIX; TT03HABAEMOCTh CYIIHOCTH XUMHUYECKUX NTPEBPALICHUH COBPEMEHHBIMU
HAYYHBIMH METOJIAMH.

Pabouas mporpamMma mpenHa3zHaueHa s m3ydeHus xumud B 10 kimacce cpenHelr obmieoOpaszoBatenmpHON mmkonbsl 1o  yueOHmKy O.C. TaOpuensHa «Xumus. 10 xmacc. bazoBsiid
ypoBeHby. «JIpoday, 2010r. YueOHUK cOOTBETCTBYET (hefepaibHOMY KOMIIOHEHTY FOCYIapCTBCHHOTO 00pa30BaTeIbHOIO CTaH1apTa 0a30BOT0 YPOBHS M pealiu3yeT aBTOpCKyro mporpammy O.C.
labpuensaa. Bxogutr B QenepanbHbIi mepedeHh y4eOHHKOB, PEKOMEHIOBAaHHBIX MHHHCTEpCTBOM oOpa3oBaHus W Hayku Poccuiickoit denmepamuy K HCIOIB30BAaHUIO B 00pa30BaTEEHOM
rporiecce B 0011e00pa3oBaTeNIbHBIX YUPEXKICHUIX YUeOHnK umeeT rpud «/Jomymeno MuHucTepcTBoM 0oOpa3oBanus u Hayku Poccuiickoit @enepaunuy.

[Iporpamma paccunTaHa Ha TperojaBaHue Kypca xuMuu B 10 kiacce B oObeme 2 4acoB B Heemro, Bcero — 68 dwacoB: | wac - demepanbHbBIii  KOMIIOHEHT, 1 4ac - KOMITOHEHT
00pa3oBaTeNILHOTO YUPEIKACHHSI.
KonnyecTBo KOHTPOJIBHEIX padoT 3a ro1 — 5
KomnuectBo npakTuyeckux pador 3a roj — 6
1 yac U3 MIKOJILHOTO KOMIIOHEHTA BBIJIETICH C IIEIbI0 KaYeCTBEHHOTO MPOBE/ICHNS W BBIIOJHEHHS XUMHYECKOTO MPAKTUKYMa M IEMOHCTPAILIMOHHOTO 3KCIIEPUMEHTA, UL PEeLICHHs 3a1ad,
KaK CpeJICTBa 3aKpEIUICHHs] yMEHUI U HaBBIKOB 110 MPEIMETY, /Ul 0oJiee KaYeCTBEHHOTO YCBOCHHMS M3ydaeMoro mMarepuaia. Tak Kak XMMHUsl — HayKa SKCIEPUMEHTAIbHAsL, TO TPU BBIIOJIHEHUN
MIPAaKTHYECKUX paboT U IEMOHCTPALIMOHHOTO SKCIICPHMEHTA ropa3/io Jierde yCBauBAIOTCS CII0KHBIE BOIIPOCHL.
Pemenuro 3amad BOCIHUTAHUS y y4allMXCsl WHTEpeca K 3HAHUSM, CaMOCTOSTENBHOCTH, KPUTHYHOCTH MBILUICHUS, TPYIOIIOOUS H JOOPOCOBECTHOCTH IPH OOYYCHUHM XHUMHH CITYXKaT
pa3HOOOpa3HbIe METObI U OpraHW3aLHUOHHBIE (POPMBI, KaK TPAAULIMOHHO YTBEPIMBIINECS B IIKOJIBHOMN IIPAKTUKE, TAaK M HETPAIULHMOHHbIE, IOSBUBLINECS B OIIBITE IEPEAOBBIX YUUTEIICH.
[Tpn m3y4yeHHH Kypca Lenecoo0pasHO HCIOIb30BaTh MCTOPHUYECKUI MOAXO0A K PACKPBITHIO MOHITHH, 3aKOHOB M TEOPHI, TOKa3bIBasi, KAK BOSHUKAIOT M PELIAIOTCS IPOTHBOPEUYHS, KaK
COBCpHIAIOTCA OTKPBITHUA YUCHBIMH, KaKOBBI UX Cy)II:GI)I W )KU3HCHHBIC ITO3UITUHN.
[IpennournuTenbHabie GOPMBI OpraHU3AIMH YIeOHOTO TIpoIecca: HAa OCHOBE TEXHOJIOTHMH MoxynpHOTO oO0ydueHms, KCO c mpuMeHeHHEM HHIAWBHIYaTbHOTO W AU((PEpEeHIMPOBAHHOTO
nonxona. [Ipeobnanaromumu GpopmMaMu TEKYIEro KOHTPOJIS BBICTYNAIOT MHCEMEHHBIN OIPOC (Pa3HOYPOBHEBBIE CAMOCTOSTEIbHBIE M KOHTPOJIbHBIE pa0OThI, TECTHI) H YCTHBIM.

eau u3yyenus Kypca
Iess nporpaMMbl 00y4eHHsI: OCBOSHHIE 3HAHUH 0 XUMHYECKHX 00BbEKTaxX M MPOIeccax MPUPOIBI, CIIOCOOCTBYIOIINX PEIICHHUIO TI00aTbHBIX TPOOJIEM COBPEMEHHOCTH.



3agaumn:

OCBOCHME 3HAHMI O XUMUYECKOU COCTABIIAIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, BAXKHEUIINX XUMUYECKUX ITOHATUAX, 3AKOHAX U TEOPUSX;

OBJIaJleHNe YMEHHSIMHM [IPUMEHATH I10JIy4eHHbIE 3HAHMS JUIS OOBSCHEHUS] Pa3HOOOPa3HBIX XMMHUUECKHUX SIBJIEHUH M CBOMCTB BEIIECTB, OL[EHKU POJHM XUMHHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U IIOJTy4YE€HUH HOBBIX MAaTEPHUAIIOB;

pa3BUTHe TO3HABATEIBHBIX HMHTEPECOB M HHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B MPOIECCE CAMOCTOSTENIFHOTO NMPHOOPETCHHS XWMHYECKHX 3HAHUM C HCIOJIB30BAHHEM DPa3IHYHBIX
HCTOYHMKOB MH(OPMAINH, B TOM YHCIIC KOMIBIOTEPHBIX;

BOCIUTAHUE yOEXKJICHHOCTH B MO3UTHBHOW POJM XMMHH B )KU3HU COBPEMEHHOT0O OOIIECTBA, HEOOXOIMMOCTH XUMHYECKH I'PAMOTHOTO OTHOIIEHHS K CBOEMY 30POBBIO M OKPYXKaroLIeh
cpene;

NpUMeHeHHe MOJYYeHHBIX 3HAHUN W YMEHMii [l 0€301acHOTO MCIOJIB30BAHMS BEIIECTB U MATEPHAIOB B OBITY, CEILCKOM XO3SIMCTBE W HA MPOU3BOJICTBE, PCIICHUS NMPAKTHIECKUX
3a/1a4 B IIOBCEIHEBHOM KU3HHU, IPEAYIIPEKICHYS SIBICHUM, HAHOCALIUX BPEJ 3I0POBbIO YEJIOBEKA U OKPYXKAIOILLEH cpeie.

Tpeﬁonamm K YPOBHIO MOATOTOBKH BBINTYCKHUKOB

IIpeameTHBIE pe3yabTaThI:

3nams / nonumamas

» BaKHEUIINE XMMHUYECKHE MOHATHS: BEIECTBO, XUMHUYCCKUII JIEMEHT, aTOM, MOJIEKYJIa, XHMUYECKasi CBsI3b, BAJICHTHOCTb, CTEHICHb OKUCIICHHUS, YIIIEPOAHBIN CKeneT, GPyHKIMOHATbHAS
TPYIIa, H30MEepPHsl, TOMOJIOTHS;

»  OCHOBHBIE TEOPUH XUMHUH: XUMHYECKOH CBSI3H, CTPOCHHUS OPIraHMUYECKUX BEIECTB;

» BaKHEWIIME BEIIECTBA M MaTepUasbl: YKCYCHAsl KHCIOTa, METaH, STUJICH, alleTHIIeH, OSH30JI, 9TAHOJ, YKUPBI, MbLIA, TII0K03a, Caxapo3a, KpaxMall, KIeT4aTka, OeiIKu, HCKYCCTBEHHbBIE U
CHUHTCTUYCCKUC BOJIOKHA, KaYYYKH, IMJIACTMACCHI;

ymemb:

> Ha3bIBaTh U3yUCHHBIC BEIICCTBA M0 «TPUBUAILHONY WIIM MEKIYHAPOTHOW HOMEHKIIATYPE;

»  OIpeAeNsTh: BAJIGHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX DIIEMEHTOB, TPUHA/ISKHOCTD BEIIECTB K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX COCIUHEHUH;

»  XapaKkTepHU30BaTh. 3aBHCUMOCTh CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHUS, IPUPOIY XUMHUUECKON CBS3M, 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIMU U MOJIOKEHUS XUMUIECKOTO
PaBHOBECHS OT PA3JIMYHBIX (PAKTOPOB;

> BBINOJHATH XUMHUYECKUN IKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXXHEHIIINX OPraHUYECKHUX BEIIECTB;

» TMPOBOJUTH CAMOCTOSITEIbHBIA MOMCK XUMHUYECKOH HWH(OpMALUU C UCIIOIb30BAHUEM Pa3JIMUHbIX NCTOYHUKOB (HAYYHO-MOMYJISIPHBIX WM3JIaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); UCMOJIb30BaATH KOMITBIOTEPHBIE TEXHOIOTHH JUTst 00pabOTKU U mepelaull XUMUUECKON nHPOPMAIIMHU U €€ TIPE/ICTABICHHS B Pa3IMYHBIX (hopMax.

» Hcnonp30BaTh NPUOOPETCHHBIC 3HAHKS U YMCHHUS B IPAKTUYECKOH JICATEIEHOCTH M IOBCETHEBHOM KU3HU IS

»  OOBSCHEHHsI XHMUUYECKUX SIBIICHHUMN, TPOUCXOISIINX B IPUPOJIC, OBITY M HA TPOU3BOJICTBE;

»  ompejeneHus BO3MOKHOCTU MPOTEKAHHSI XUMHUUECKUX TPEBPAIICHU B PA3IMYHBIX YCIOBHUSIX U OICHKU UX MOCIIEICTBU;

»  9KOJIOTHYECKH I'PaMOTHOTO MOBEACHHS B OKPYXKaIoILeH cpejie;

»  OLCHKH BJIMSHUS XUMUYIECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH CPeJibl Ha OPraHU3M YeJIOBEKA U IPYTHe KUBBIE OPraHU3MbI,

» 0e301acHOro 00palleHus ¢ TOPIOYUMH W TOKCHYHBIMH BEIIECCTBAMH, JA00PATOPHBIM 000PYIOBAHHEM;

» MPHUrOTOBJICHUS PACTBOPOB 33[aHHOI KOHIIEHTPAIMH B OBITY U Ha IPOU3BOJICTBE;

»  KpUTHYECKOMH OLIEHKH JIOCTOBEPHOCTH XMMHYECKOW MH(OpMaluH, MOCTYyaloNIeH U3 pa3HbIX HCTOYHUKOB



COJAEPXAHUE ITPOI'PAMMBI

1. BBenenue

ITpenmer opranmueckoil xumMuu. OCOOCHHOCTH CTPOEHHS M CBOWCTB OPraHMYECKHX COCAWHEHWH. 3HAUe€HWE M pOJb OPraHWYECKOW XMMHH B CHCTEME €CTECTBEHHBIX HAyK B JKH3HHU

oOmectBa. Kparkuii ouepk HCTOPHUHU pa3BUTHUS OPraHMUYECKO XUMUH.
2. Teopusi cTpoeHHs1 OPTAaHMYECKUX BelllecTB

OcHOBHBIE NoJIOXKeHUs Teopun crpoeHus A.M. byrneposa. IIpennoceuiku coznanus Teopun. [IpencraBienne o Teopuu TUIOB U paaukanoB. Pa6oter A. Kekyse. XuMudeckoe cTpoeHue U
CBOJICTBA OpraHMYECKUX BEIIeCTB. M3oMepus Ha npuMepe OyTaHa U n300yraHa. DIEKTPOHHOE 00JIaKO B OPOUTAIb, UX (POPMBIL: S U p. DIEKTPOHHBIE U 3JIEKTPOHHO-Tpadudeckrue GopMymbl aToMa
yIJIeposia B HOPMJIBHOM M BO30Y)KIEHHOM cocTOsHUAX. KoBaseHTHasi XMMHUUYECKasl CBsI3b, €€ MOJIIPHOCTh M KpaTHOCTh. BomopomHas cBa3b. CpaBHEHHE OOMEHHOTO M JJOHOPHO-AKIETITOPHOTO
MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOH cBA3M. BaneHTHBIE cOoCTOSHMS aToMma yriepofa. Buasl rubpumusanuu: sp3-ruOpuausanus (Ha IpuMepe MOJIEKYIBl MeTaHa), sp2-rubpuansanus (Ha
TIprMepe MOJIEKYJIbl 3THIICHA), Sp-THOpUau3anus (Ha NMpUMepe MOJIEKYNbl aleTwiieHa). ['eoMeTpus MoJeKya pacCMOTPEHHBIX BEIECTB M XapaKTepHUCTHKA BHIOB KOBAJICHTHOH CBS3M B HHX.
Knaccudukanms opraHM4ecKux COSJUHEHHH 10 CTPOSHHMIO yriiepoaHoro ckenera. Homenkiarypa tpuuansHas 1 UIOITAK. ITpuHumnsr oOpazoBaHus Ha3BaHUH OPraHUYECKUX COEIMHEHUH 110
HIOITAK. Buzasl nzomMepuu B OpraHMYECKON XUMUH: CTPYKTypHas M MPOCTPAHCTBEHHAS. Pa3HOBUAHOCTH CTPYKTYPHOH HM30MEPHH: H30MEPHs «YrJIEPOJHOTO CKEIETa», H30MEPUS MOT0KEHUS
(kpaTHO¥ CBsI3M M (PyHKIIMOHAJIBLHOM TPYIIBI), MEKKIACCOBas M30MepHsi. Pa3HOBHIHOCTH MpOCTpaHCTBEHHOW M3oMepuu. OnTrdeckas H30Mepusi Ha IpUMepe aMMHOKHCIOT. PemeHne 3a1a4 Ha
BBIBOA ()OPMYJT OPTaHMYECKUX COSANHEHUH.

3. YriieBogopoanb! M HX NPUPOAHBIEC HCTOYHUKH.

IMousitne 06 yrieBogoponax. [IpupoaHble HCTOYHHKH YIiieBoaoponoB. HedTs 1 ee mpombliieHHas nepepadboTka. OpakiimoHHAS MEPErOHKa, TCPMUUCCKHA M KaTATUTHYCCKUA KPEKHHT.
IIpupoanslii ras, ero coctTaB M MPakTUYECKOE UCHoNb30BaHue. KameHnnslil yroias. KokcoBaHne kaMEHHOTO YIIs.

Aunkanbl. ['oMonornueckuii psa u obmas popmyna ankaHoB. CTpOSHHE MOJIEKYJIbI METaHa U JPYrHX ajJKaHOB. M30MepHs U HOMEHKIATypa ankaHoB. OU3MYecKue U XMMHUYECKHE CBOWCTBA
AJIKaHOB: PEaKINH 3aMeILEHUs,
TOpEHHE aJIKaHOB B Pa3lMYHBIX YCIOBHIX, TEPMHUYECKOE PA3IOKEHHE aKaHOB, M30Mepu3alus ankaHoB. IIpumeHeHne amkaHoB. MeXaHM3M PeakIUU PaJuKalbHOTO 3aMEIEHHs, ero CTaIuH.
[IpakTHueckoe UCNOIB30BaHNE 3HAHUI O MEXaHU3Me (CBOOOIHOPAINKAIEHOM) PEakItH B MIPAaBIIIaX TEXHUKH O€30MIaCHOCTH B OBITY M Ha MIPOM3BOACTBE. [IpOMBIIIIEHHbBIE CIIOCOOBI MOTYYEHUS:
KPEKHHT JIKaHOB, (ppaKkLMOHHAsK IeperoOHKa HETH.
Aunkensl. ['omosornueckuii psg u oOmas Gopmyna ankeHoB. CTpoeHHE MOJIEKYNbI THICHA M JPYrHX ajKeHOB. V3oMepusi alkeHOB: CTPYKTypHas M NPOCTpaHCTBeHHas. HomeHknatypa u
¢usnueckne cBOWCTBa alkeHOB. [loiydeHHME OSTHIICHOBBIX YIJIEBOJOPOJOB M3 alKaHOB, TaJIOT€HAJKaHOB, CIUPTOB. Peaknum mpucoeanHeHus (TMAPHPOBAHME, THAPOTAIOTSHHPOBAHHE,
raJloreHUpPOBaHUE, THIpaTalys). Peakiiuy OKUCIeHs U IOJIMMEepHU3alui ajJKeHoB. [IpuMeHeHne alkeHOB Ha OCHOBE UX CBOWCTB
Ankunbl. ['omonoruuecknit psin ankunoB. OOmas gopmyna. CTpoeHHe MONEKYJIbl aleTWIeHa W JIpYruxX ajlkuHOB. M3omepus ankmHoB. HOMeHKIaTypa ameTHICHOBBIX YIJIEBOJOPOJIOB.
[onmyueHne aJKUHOB: METAHOBBIA M KapOWAHBIN criocoObl. Pu3nYeckne CBOMCTBA aTKMHOB. Peakiy NpucOeIMHEHHS: TajJoreHHpOBaHne, THAPHPOBaHNE, THIPOTAIOT€HUPOBAHKE, THAPATALUs
(peaxnus Kyuaeposa). lumepuzanns 1 TpuMepHU3anus ankuHOB. B3anmozelicTBre TEepMUHAIBHBIX &TIKHHOB ¢ OCHOBaHUSIMHU. OKkucnenne. [IprMeHeHne aaKHHOB.

Juensl. CTpoeHre MOJIEKy1, U30MepUsl 1 HOMEHKIIaTypa ankaaueHoB. duznyeckue CBOMCTBA, B3aMMHOE PACIONIOKEHUE MU-CBA3EH B MOJICKYNIaxX alKagUeHOB: KyMyIHpPOBAaHHOE, CONPSHKEHHOE,
n3onupoBaHHoe. OCOOEHHOCTH CTPOEHHUS CONPSUKEHHBIX allKaJUeHOB, UX TOJIydeHHE.
AHajyorus B XMMHYECKHX CBOMCTBaxX aJIKEHOB M ajlkaqueHoB. [lomiMepun3anms ankaaueHoB. HaTypainbHbIM 1 CHHTETHUECKHH Kaydykd. Bynkanusanus kaydayka. Pesuna. Padotsr C.B.JIeGenesa,
0COOCHHOCTH peaKii MPUCOECANHEHNS K alKaJUEeHaM C CONPSHKEHHBIMU ITH-CBSI3SIMH.
uxroankansl XMMHUYECKHUE CBOICTBA IMKIIOATIKAHOB: TOPEHNE, PAa3IoKEHHE, paliKaIbHOE 3aMelIeHIe, n3oMepu3arist. OcoOble CBOWCTBA IIMKJIONPOIaHa U IUKIO0yTaHa.
Apenbl. ben3on kak mpeacraButels apeHoB. CTpoeHHE MOJICKYITBI OSH30I1a, ConpshkeHne mu-cBsi3eil. [lonydyenue aperoB. dusnueckue CBOiCTBa OeH30a. Peakiuu 3JeKTPOPUILHOTO 3aMEICHHSI
C yJacTreM O€H30J1a: TaJOTeHUPOBaHIe, HUTPOBaHKe, akminpoBanue. CriocoOrs! momyderns. Ipumenenue OeH305a U ero TOMOJIOTOB.
P Nel Yraesoaopoasl
4. Kucioponocoaep:kamye opraHnyeckue coe{nHeHM.

Crouptel. CoctaB M KiaccuuKanys CIUpTOB (110 XapakTepy YIVIEBOJOPOIHOTO pajvKaja M M0 aTOMHOCTH), HOMEHKJarypa. M3omepust ciupToB (IOJIOKEHHE TMIPOKCHUIIBHBIX TPYIII,

MEXXKJIACCOBasl, «YIJIEPOJHOTO CKeeTay). PU3udecKrue CBOWCTBA CHUPTOB, MX HOJydeHHE. MeXMOJeKyIsIpHas BOJOpPOIHAs CBs3b. OCOOCHHOCTH JIEKTPOHHOTO CTPOCHHS MOJIEKYJ CIUPTOB.
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XUMHUYECKHE CBOWCTBA CHHPTOB, OOYCIOBIICHHBIE HATUYWEM B MOJIEKYJIaX THIPOKCOTPYIIL: OOpa3oBaHHME aJKOTOJSATOB, B3aMMOJICHCTBHE C TaJlOTEHOBOIOPOJAMHE, MEXMOJICKYISIpHAs H
BHYTPUMOJIEKYJSIDHAsT JETHApATaIMs, TepuHUKanus, OKUCICHHE W ACrHApHpoBaHue crniupToB. OCOOCHHOCTH CBOWCTB MHOTOATOMHBIX CIHMPTOB. KauecTBeHHas peakuusi HA MHOTOaTOMHBIC
cupTHl. BakHelmme mpeacTaBUTENN CHUPTOB: METAHOJN, ITAHOJ, 3THJICHTIUKOIb, TiIuLepuH. DHU3noNornyeckoe ACHCTBHE METaHONAa W 3TaHoJIa. PaccMOTpeHHE MEXaHM3MOB XMMHUYECKHX
peakuui.

®enonbl. CTpoeHHE, H30MEPHs, HOMEHKIATypa (DeHOJIOB, MX (PU3MUYCCKHE CBOWCTBA M MOJIydYcHHE. XUMHUYECKHEe CBOiCTBA (eHOIOB. KHcaoTHBIC CcBOMCTBA. B3anMHOE BIMSHUE aTOMOB U
TPYIII B MOJICKYJIaX OpraHMYeCKIX BemecTB Ha nmpuMepe (enomna. [lomukonnencamnus pexomna ¢ popmansaerunom. KadectBernas peakius Ha ¢penoir. [Ipumenenue deHomna.

ITP Ne2 CrnupTsl ¥ (peHOIBI

Anpneruapl U KeToHbl. Knaccudukarus, cTpoeHne nx MOJIEKyI, H30MepHs M HoMeHKIarypa. OCOOEHHOCTH CTpOeHHUS KapOOHHMIBHOHN rpymmbl. Ou3ndeckne cBOMCTBA (opMabaeruia u
€ro TOMOJIOTOB. XHMMHYECKHE CBOWCTBA ajbJIETHIOB, 00YCIOBICHHBIC HAJMUYUEM B MOJICKYJle KapOOHWIIBHOM TPYNIBI aTOMOB (THAPHPOBAaHUE, OKHCICHHE aMMHAYHBIMH PAacTBOPAaMH OKCHJa
cepedpa u ruapokcuaa meau (I11)). TlpucoeanHeHne CHHUIBHON KUCIOTHI U OuCyiTbduTa HaTpus. KauecTBEHHBIC PEAKIIMU Ha allbACTH/bL. Peakius noauKoHAeHcauu GeHoa ¢ popManbaeruiom.
OCOOCHHOCTH CTPOCHUS M XUMUYECKUX CBOMCTB KETOHOB. B3anMHOE BIMSHIEC aTOMOB B MOJICKYyJIaX. [ alloreHMpoBaHUE albJICTHIOB U KETOHOB TI0 HOHHOMY MEXaHH3MY Ha CBETY.

ITP Ne 3 Anbaeruabl 1 KETOHBI

KapbonoBeie kucnotel. CTpoeHHE MOJIEKYN KapOOHOBBIX KHCIOT M KapOOKCHIBHOM Tpynmbl. Kinaccnpukaryst 1 HOMEHKIaTypa KapOOHOBBIX KUACIOT. Puszndeckne cBoiCTBa KapOOHOBEIX
KHCJIOT U UX 3aBUCHMOCTb OT CTpOEHHUs MoJieKyil. KapOoHOBbIE KHUCIIOTHI B MpHpoje. brosornueckas posib KapOOHOBBIX KHCIIOT. OOImye cBOMCTBA HEOPTaHWYECKUX M OPraHUYeCKHX KUCIIOT
(B3amMoOJeiicTBHE C METalUIaMH, OKCHIAMH METaJUIOB, OCHOBAaHHSIMH, COJSIMU). BiusHHME yriieBOJOPOAHOTO paadKana Ha CHIy KapOOHOBOW KHCIOTHI. Peakums sTepuduranny, yCIOBHS ee
npoBeaeHus. OTaenbHbIe NPEICTABUTENH KUCIIOT.

ITP Ne4 KapOoHoBbIe KUCJIOTHI

Crnoxnble 3¢upsl. CTpOCHHE CIIOXKHBIX A(QHUPOB, M30MepHs (MEKKIaccoBas M «YIJIEPOTHOTO cKelera»). HoMmeHKmatypa CIOXHBIX 3¢pupoB. OOpaTUMOCTh peakiuy 3TepU(DUKAIIH,
TUAPOJIN3 CIO0KHBIX 3(DHPOB.

XKups! - cioxxsbie 3QUpEI TIMIepUHA U KapOOHOBHIX KUCIOT. COCTaB M CTPOCHHE MOJIEKY XHPOB. Kiaccudukarus xupos. OMBUIEHH € KUPOB, TOTyIeHHE MbIIa. MBIIa, 0OBSICHEHHE HX
MoloIIuX cBoMCTB. XKupsl B mpupoe. buonornyeckas ¢pynkuus xupoB. [Tonstue 06 CMC. O0bsicHeHue Motommx cBoicTB Mbuta 1 CMC.

YrneBoasl. DTUMOIIOTHS Ha3BaHUSA Kitacca. MoHO-, Tu- 1 onmcaxapusl. [Ipencrasurenn kax ol rpymnmnbl. bromorndeckas pois yriaeBogoB. VX 3HaueHre B )KU3HA YeJI0BEKa U 00IIecTBa.
MoHnocaxapunsl. Vx kimaccugukanust. ['ekco3sl 1 UX HpencTaBuTend. [Iroko3a, ee Gpu3nvecKre CBOMCTBA, CTPOSHUE MOJIEKYJIbl. 3aBUCHMOCTh XMMHUYECKHX CBOWCTB TJIFOKO3BI OT CTPOSHHMS
MoJiekyabl. B3aumoneiictBue ¢ runpokcunom Menu(Il) mpu koMHATHOW TeMmeparype W HarpeBaHHM, STEpU(HKAIMS, PeakiHs «CepeOpsHOro 3epkajiay, THApUpoBaHHE. Peakiuu OpoxeHUs
TJIIOKO3bI: CIIUPTOBOTO, MOJIOUHOKHUCNIOTO. ['roKko3a B mpupoje. buonoruueckast poss rioko3sl. [IpuMeHeHHe TIIIOKO3bI HA OCHOBE €€ CBOMCTB. PpyKTo3a Kak M30Mep TaroKo3bl. CpaBHEHUS
CTPOEHHS MOJIEKYJI U XMMUYECKHX CBOMCTB INIIOKO3bI M (pyKTO3bl. DPYyKTO3a B IPUPOJIE U €€ OUOJIOTHYEcKast PoJib.

Hucaxapunapel. Ctpoenue, obmas hopmyna u npencraButenu. Caxaposa, JTaKTo3a, MallbTO3a, KX CTPOCHUE W OMOJOTHYECKast poib. [ uaponn3 mucaxapunoB. [IpoMBIUIEHHOE TOTydeHHE
caxapo3bl U3 IPUPOTHOTO CHIPBS.

[Momucaxapuner. OOmast GopMyna W TPEACTABUTENH: NEKCTPHHBI W TIHKOTCH, Kpaxmai, MeJUrfoiio3a (CpaBHUTENbHAs XapaKTepucTHka). Du3mdueckre CBOWCTBA IOJHCAXApPHUIOB.
XuMHYecKHe CBOHCTBA mosimcaxapuaoB. ['maponns nonucaxapunos. KadecTBenHas peakius Ha KpaxMail. [losmcaxapu sl B mpupoie, uX OHoJIoTHYecKast poilb

ITP Ne5 YrieBoabl

5. A3oTocoaep:xkamme coelMHEHNS.

Awmwunbl. Omnpenencare amMmuHOB. Ctpoenune amuHOB. Kitaccudukaius, u3oMepusi ¥ HOMEHKIATypa aMUHOB. Anugarndeckue M apoMaTHUECKHEe aMHHBI. AHWIHH. [lojgydeHHe aMUHOB:
ANKUINPOBAaHUE aMMHaKa, BOCCTaHOBIICHHE HUTPOCOCOMHEHUH (peakums 3uHWHA). DHU3MUSCKUE CBOWCTBA aMUHOB. XWMHYECKHE CBOWCTBA aMHHOB: B3aMMOICHWCTBHE C KHCIOTAMH U BOJOH.
OCHOBHOCTh aMUHOB. ['OMOJIOTHYECKUH s/l ApOMAaTHUECKHX aMHHOB. AJIKWIIMPOBAaHUE U allIIMPOBaHHE aMUHOB. B3anMHoe BiMsiHEE aTOMOB B MOJIEKYJIax Ha MPUMeEpe aMMHaKa, aTu(aTuIecKux
¥ apOMaTHYEeCKUX aMUHOB; aHWJINHA, O€H30J1a 1 HUTPOOCH301a.

AmuHOKHCH0TEL. COCTaB U CTPOEHUE MOJIEKYJ aMUHOKHCIIOT, U30MepHUHU. [IBOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT M €€ MPHUYMHBEL. B3aumosneiicTBue aMUHOKHUCIOT C
OCHOBaHHSIMH, 00pa30BaHKe CIOXKHBIX d3QUpoB. B3anumoielicTBUE aMHHOKHCIIOT C CHIIbHBIMU KUCTI0TaMu. OOpa3oBaHue BHYTPUMOJIEKYIISIPHBIX coJieid. Peakiiys MONMKOHICHCAUH aMUHOKHCIIOT.

Bbenku - npuponnsie 6nononumepsl. IlenTuanas rpymnma atoMoB ¥ nenTuaHas cBsi3b. [lentunael. [lepBuduHas, BTOpuYHAas U TpETHUHAs CTPYKTYPHI OeIKOB. XUMHUYECKHE CBOMCTBA OEJIKOB!
ropeHue, JeHaTypanus, THAPOJIN3, Ka4eCTBeHHbIC peakiuuu. buonorunyeckne GyHKIMn OeikoB. 3HaueHHe OeikoB. YeTBepTHuHas CTPYKTypa OENKOB Kak arperanysi OCJIKOBBIX M HEOEIKOBBIX
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Mousekyn. I'moGanmpHast mpobiema OemkoBoro ronomanust W mytH ee pemeHus. llonstune JJHK m PHK. Ilomstne o HykieoTHme, THPUMHIMHOBBIX M ITYPUHOBBIX OCHOBaHUSX. [lepBuuHas,
BTOpHYHas U TpeTnyHas cTpykTypsl JJHK. brnonormueckas pons JJHK n PHK. I'ennas nmxenepust 1 OMOTEXHOIOTHSL.

ITP Ne6 AMUHBI, AMUHOKHCJIOTBI, 0€JIKH

6. Buojiornyeckn aKTHBHBIE BelieCTrBa.

[Nonstue o ButamuHax. Ux kiraccudukauus u o6o3Hauenue. [IpoduiiakTuka aBUTAMIUHO30B.

Ionsitue o hepMeHTax KaK 0 OMOJIOTHUECKUX KaTaIn3aropax 0eaKoBoi npupoabl. OCOOCHHOCTH CTPOCHHS M CBOWCTB B CPABHEHUH ¢ HEOPraHMUYCCKUMHU KaTalu3aTOpaMU. 3HAUYCHHE B OHOJIOTUH U
MIpUMeHeHue B MpoMbInuieHHocTH. Kimaccnukamnms gepmentoB. OcoOeHHOCTH CTPOCHHS U CBOMCTB ()epMEHTOB: CENEKTHBHOCTH U 3(p(heKTHBHOCTB.

[ToHsiTHE O rOPMOHAX KaK OMOJIOTHYECKH aKTHBHBIX BEIECTBaX, BHITOJIHSIONINX SHJOKPHHHYIO PETYIISLINH, )KU3HEIEITEIIbHOCTH OPraHu3MOB.

[NoHsTHE O JIeKapcTBaX KaK XMMUOTEPANIeBTHUECKUX penapaTtax. ['pymisl ekapcTB: cyibdamuipl, aHTHOMOTHKH, aciiprH. be3onacHble croco Obl MPUMEHEHHs JIEKapCTBEHHBIX (OpM.

7. I/ICKyCCTBeHH])le U CHHTCTHYCCKHEC OPTAHUYECCKUEC COCITMHCHU .
O6H.[I/IC NOHATUA XUMUH BBICOKOMOJICKYIIAPHBIX COG,I[HHCHPIﬁZ MOHOMECD, MOJIUMEP, CTPYKTYPHOC 3BCHO, CPCAHAA MOJICKYJISIpHASA Macca. ILmactmaccer: TOJIUSTUIICH, TOJIHUIPOITNIICH.
Hpo6neMa CHHTE3a KaydyKa. ByTaZ[I/IeHOBLIﬁ KaydyK. HpI/IMeHeHI/Ie Ij1acTMacc, Kay4yKosB. CUHTETHYECKOE BOJIOKHO JaBCaH.

TPEBOBAHUSA K YPOBHIO ITIOAT'OTOBKH BBIITYCKHHUKOB

IIpeameTHBIE pe3yabTaThI:

3Hamo / noHumams

» BaKHEUIINE XUMUYECKHE MOHATHS: BEIIECTBO, XUMHUYECCKUII IEMEHT, aTOM, MOJICKYJIa, XUMUYIECKasi CBsI3b, BAJIGHTHOCTb, CTECIICHb OKHUCIICHHS, YTIICPOIHBIN CKeleT, (YHKINOHATbHAs
rpymma, i30MepHsl, TOMOJIOT U,

»  OCHOBHBIEC TEOPUH XUMHUH: XUMHYECKOH CBSI3H, CTPOCHHUS OPIraHMUYECKUX BEIECTB;

» BaXHEWIINE BEIIECTBA M MaTepUasbl: YKCYCHAsl KMCIOTA, METAH, STHJIEH, alleTHUIIEH, OEH30I1, 3TAaHOJI, HPbI, MbLIA, TJIOK03a, caxapo3a, KpaxMmaJjl, KIeTdyarka, OejIKd, UCKYCCTBEHHbIE U
CHUHTCTUYCCKUC BOJIOKHA, KaYYYKH, IJIACTMACCHI;

ymemb:

> Ha3bIBaTh U3yUYCHHBIC BEIIECTBA [0 «TPUBHAILHONY WIIM MEKIYHAPOIHOW HOMEHKIIATYPE;

»  OIpeeNsTh: BAJIEHTHOCTh U CTEINIEHb OKUCICHUS! XUMHUECKUX DIICMEHTOB, IPUHA/IISKHOCTD BEIIECTB K PA3IUNYHBIM KJIaCCaM HEOPraHHUYECKUX COETUHEHHIA;

»  XapaKTepH30BaTh: 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS, IPHUPOY XUMUUECKOM CBS3H, 3aBUCHMOCTh CKOPOCTH XMMHYCCKOHN PEaKIUU U MOJIOKCHHUS XUMUYECKOTO
paBHOBECHSI OT pa3UYHBIX (HAKTOPOB;

> BBINOJHATH XUMHUYECKUHN SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEHIIIMX OPraHUUECKUX BEIECTB;

» TPOBOIUTH CAMOCTOSITEIbHBIA MOUCK XUMHUYECKOH HWH(OPMALIMU C UCIIOIb30BAHUEM PAa3IMUHbIX HCTOYHUKOB (HAYYHO-MOMYJISIPHBIX WM3/[aHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); UCMOb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHU JUIsi 00pabOTKU U Hepeaul XUMHUECKOH HH(OpMAIIUK U €€ MPECTABICHHS B PA3IMYHBIX (OopMax.

» Hcnonb3oBaTh NpHOOPETEHHBIC 3HAHMS U YMEHHUS B PAKTUUECKOMN JIEITENIbHOCTH U IOBCEJHEBHOM XKU3HU YIS

»  OOBACHEHHsI XHMUYECKUX SIBIICHUM, TPOUCXOIAIINX B IPUPOJIE, OBITY U HA TIPOU3BO/ICTBE;

> OIIPEACICHNA BO3MOKHOCTHU MPOTCKAHUA XUMUYCCKUX npeBpameHI/Iﬁ B pas3jIMYHbIX YCIIOBUAX U OLCHKH UX HOCJ'Ie,E[CTBHFI;

»  9KOJIOTHYECKH I'PAMOTHOTO MOBEICHHS B OKPYXKAIOILEH cpejie;

> OLCHKH BJIMSHUS XUMUYIECKOTO 3arps3HEHUS OKPYKAIOIIEH CPeIbl Ha OPraHU3M YeJIOBEKa U JAPYTHE KHUBbIE OPraHU3MBbI;

» 0e301acHOro 00palleHus ¢ TOPIOYMMH W TOKCHYHBIMHU BEIIECTBAMH, Ja00PATOPHBIM 000PYIOBAHHEM;

» MPHUrOTOBJIECHUS PACTBOPOB 33aHHOM KOHIIEHTPAIMU B OBITY U HA IPOU3BOJICTBE;

»  KPUTHYECKOM OLIEHKH JOCTOBEPHOCTH XUMHUYECKOH HH(pOpMALINK, TOCTYNAOLICH 13 pa3HbIX HCTOYHHUKOB



YYEBHO-METOJMYECKOE OBECIIEYEHME ITIPEIMETA

OcHoBHas JiUTEpaTypa:

1.

2.
3.
4.

Tabpuensa O.C. IIporpamma kypca xumun s 8-11 xiraccoB o0meodpa3oBaTenbHBIX yupexaeHuil. — M.: Ipoga, 2006.

Xumusi. 10 xiacc. ba3oBelit ypoBeHb: y4eOHHK [T 001ico0pasoBarenbhbix yupexaeruuii / O.C. Iadpuensn. — M: «/poday, 2009. — 191, [1] c. : u.

labpuensa O.C. Hactonpras xaura s yaurens. M.: bruk u K, 2008.

Xumust. 10 kacc: KOHTPOJIbHBIE U ITpoBepouHbIe paboThl k yueOHuKy O.C. 'abpuensna «Xumust. 10 xiace. basoseiii yposenb» / O.C. I'abpuensH, [1.H. bepeskun, A.A. Yiakosa u ap..
— 3-e w3., crepeotun. — M.: Jlpoda, 2010. — 253, [3] c.

JlonoJHUTEeILHASI IUTEpaTypa:

1.

2.
3.
4

8.

9.

10.
11.
12.
13.

Opranuueckasi XMMHUS B TecTax, 3a/1a4ax, yrnpaxaeHusx. 10 kiacc: yue6. mocobue st obmeodpazosar. yupexaenuit / O.C. I'abpuensn, U.I'. Octpoymos, E.E. Octpoymosa. — 3-¢ u3z.,
crepeotun. — M.: JIpoda, 2005. — 399, [1] c.

Pemeturop mo xumun / o pea. A.C. Eroposa. — U3n. 30-e. — Pocros v/[1: @ennkc, 2010. — 762, [1] c.: wir. — (AOUTYpHEHT).

EI'D 2010. Xumus. Tunossie TectoBble 3amanus / FO.H. Measenes. — M.: M3aarensctBo «IKk3ameny», 2010. — 111, [1] c.

Xumus. Tematraeckue TecTsl i moArotoBku Kk EI'D. 3aganus Beicokoro ypoBHs cioxHOCTH (Cl- C5): yuebno — metogmueckoe mocobue / [lox pen. B.H. Hoponskuna. — PoctoB H/:
Jlernon, 2010. — 128c. — (l'otoBumcst k ET'D).

Ommmunank EI'D. Xumus. Pemenune cnoxubix 3a1a4. [lox penakuueii A.A. Kasepunoii / ®UITU. — M.: Unremnexr-Lentp, 2010. — 200c.

Enunelii rocynapctBennslii sx3amer 2009. Xumus. YHUBepcalibHbIe MaTepUalsl st HoAroToBky yuamuxcs / OUIU. — M.: Unaremnext-Lentp, 2009. — 272c.
Xumus. EI'D — 2009. Temarnueckue TecTsl. bazoBelit u moBeimeHHbIH ypoBHE (Al-A30; B1-B10): yuebno — metommdeckoe mocodue / [Tox pen. B.H. Hoponskuna. — Poctos v//1: Jlernon,
2008. — 411, [2] c. — (TotoBuMmcs k EI'D).
Xumus. [Togroroska x EI'D — 2009. BerynurensHble HebITaHuS: yaeOHOo — MeToandeckoe mocodne / [Tox pen. B.H. Hoponskuna. — PoctoB u//1: Jlermon, 2008. — 333 c. — (I'oToBHMCS K
EID).

Xomuenko W.I'. Pemenwne 3amay nmo xumuu. — M.: OO0 «M3natensctBo HoBast Bomaay, 2005. — 256¢.

Xomuenko I'.I1. Xumus ai1st mocTynaromux B By3bl: Yue6. nocooue. — M.: Beicnr.mik., 1985. — 367 c., ni.
I'muuka H.JI. O0Omas xumus. M3narensctBo «Xumus», 1979
«Enmunas xomnekuust Lludposeix ObpazoBarenbbix Pecypcoy (Habop 1uppoBeix pecypco k yueOHukam O.C. I'abpuensina) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php — sxypHan «XumMusi».

14. http://him.1september.ru/urok/- Marepuaist K ypokxy.

15. www.edios.ru — Diiioc — HEeHTp TUCTAaHIIMOHHOTO 00pa30BaHuUs

16. www.km.ru/education - yueGHbIc MaTepHaibl U cIoBapH Ha caiite «Kupuint u Medoaumiiy
17. http://djvu-inf.narod.ru/ - snexrpoHHas 6udHOoTEKA

KPUTEPUN OHEHNBAHUA

Ycmuvie omeenut

Ouenka «5»

- OTBET MOJHBIN U MPaBWIbHBIA HA OCHOBAHWU U3YYEHHBIX TEOPHil;

- MaTepHall U3JIO’KEH B ONpPeAETICHHON JIOrMUeCKOH MOCIe10BaTEIbHOCTH, IUTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSATEIbHBIN.

Ouenka «4»:
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http://www.km.ru/education
http://djvu-inf.narod.ru/

- OTBET NOJHBIN U NPAaBUJIbHBIA HA OCHOBAHUM U3Y4YE€HHBIX TEOPUH;
- MaTepral U3J0KEH B OMPECIICHHON JTOTMUECKON TTOCISA0BATEIEHOCTH, IPU 3TOM JIOMYIICHHI IBE-TPH HECYIICCTBCHHBIC OIIMOKH, UCIPABICHHBIC TI0 TPCOOBAHHIO YIUTEIISL.
Onenka «3»:
- OTBET MOJHBIH, HO TIPH 3TOM JIOITyIIICHA CYIIECTBEHHAS OITNOKA WM OTBET HETIOHBIH, HECBA3HBIH.
Onenka «2»:
- IIpu OTBeTe OOHAPYKEHO HETOHWMAaHHE YYallMMCsS OCHOBHOTO COJIEpKaHWS Y4eOHOTO MaTepualia Wi JOMYIICHBI CYIIECTBEHHBIE OIMWOKH, KOTOPHIC YJaIlIUKCsS HE MOXKET HCIPABHTH IPHU
HABOJIAIIUX BOTIPOCAX YUUTEJISL.
Ilpakmuueckue pabomot OTieHKA SKCTICPUMECHTAIBHBIX YMEHUH. O1eHKa CTaBUTCS HA OCHOBAHUH HAOIIO/IEHH 32 YUaIIUMUCS U IICBEMEHHOTO OTYeTa 3a padoTy.
Onenka «5»:
- pa60Ta BBIITOJIHCHA ITOJIHOCTBIO U HpaBI/IJ'IBHO, CACJIaHbI HpaBI/IJ'[I)HBIe Ha6J'IIO)1€HI/I5[ " BBIBOJbI,
- 3KCIIEPUMEHT OCYIIECTBIICH IO IUIAHY C YIETOM TEXHUKHU 0€30TaCHOCTH U IPaBHJI pabOTHI C BEMIECTBAMHU U 000PYIOBaHUEM;
- MPOSIBJICHBI OPraHU3aIMOHHO-TPYIOBBIC YMEHHUS (TIOAICPKUBAIOTCS YUCTOTA pabOUero Mecta v MOPSIOK Ha CTOJIC, 3KOHOMHO HCIIOIBb3YIOTCS PEaKTUBEI).
Ounenka «4»:
- paboTa BBINOJHCHA MPABUIBHO, CICIAHBI MIPABWIBHBIC HAOMIOACHUS U BBIBOJBI, HO TIPH 3TOM JKCICPHUMEHT MPOBEICH HE MOJIHOCTHIO WM JIOMYIICHBI HECYIICCTBEHHBIC ONTHOKA B padoTe ¢
BEIIECTBAMHU B 000PyIOBaHUEM.
Ouenka «3»:
paboTa BBITIOJHEHA MPAaBUJIHPHO HE MEHEee YeM HaTOJOBUHY WM JOMYIIEHA CYIECTBEHHAs OIMOKA B X0OJIe DKCIIEPUMEHTa, B 00BICHEHUH, B 0POPMIIEHUHU pabOTHI, B COOIIOIEHUHN TIPABMII TEXHUKH
0€30IacHOCTH TIPH PabOTe ¢ BEMIECTBAMH M 000pYIOBAaHHEM, KOTOPAst UCIIPABIISIETCS 10 TPEOOBAHUIO YIUTEIIS.
Onenka «2»:
- IOMYIICHHI ABe (1 OoJlee) CYIIECTBCHHBIE OMIMOKN B XO/I¢ SKCIICPUMEHTa, B O0BSICHEHHH, B 0(DOPMIICHUH PaOOTHI, B COOMIOACHNH MPaBUJI TEXHUKH 0E30MACHOCTH IPH PadoOTe ¢ BEIIECTBAMH U
000pyI0BaHHEM, KOTOPBIC YUYAIIUHCS HE MOXKET UCIIPABUTH JJAXKE IO TPCOOBAHUIO YUUTEIIS.
Ymenue pewwamsp pacuemmnbnle 3a0auu
Onenka «5»:
- B JIOTHYECKOM PACCY)KICHUH U PEIICHUH HET OIMOO0K, 3a1a4a PEIIcHa PAllMOHAIBHBIM CIIOCOOOM.
Onenka «4»:
- B JIOTHYECKOM PACCY)KJICHHH U PEIICHUH HET CYIISCTBEHHBIX OIMHOOK, HO 3a/1a4a PellIeHa HepallMOHAIBHBIM CII0COOOM HITH JIOMYIICHO He 00JIee ABYX HECYIECTBCHHBIX ONIMOOK.
Ounenka «3»:
-B JIOTHYECKOM PACCYXJICHUH HET CYIIECTBCHHBIX OIMMOOK, HO JIOMYII[EHA CYIICCTBEHHAs OIIMOKA B MATEMAaTHYCCKUX pacyeTax.
Ounenka «2»:
- UMCIOTCS CYIICCTBECHHBIC OIIMOKH B IOTHYECKOM PACCYXKJICHHH H B PEIICHUU.
Konmponvhule padomut
Onenka «5»:
-OTBET TOJIHBIA U TPABUIBHBIN, BOBMOYKHA HECYIIIECTBEHHAS OITHOKa.
Ounenka «4»:
- OTBET HETOJIHBIA WX JIOMYIICHO He 00Jiee TBYX HECYIIECTBCHHBIX ONIHOOK.
Onenka «3»:
- paboTa BBINOJIHEHA HE MEHEE YeM HATIOJIOBUHY, JIOMYIICHA OJIHA CYIICCTBEHHAS OIIMOKA U IIPU 3TOM JIBE-TPH HECYIIICCTBCHHEIE.
Onenka «2»:
-paboTa BEITIOJTHEHA MEHBIIIC YeM HAITOJIOBHHY WIIHA COJCPIKUT HECKOJIBKO CYIIECTBEHHBIX OIITHUOOK.
Tecmogble KoHmpobHble padompl
Ounenka «5» - 88-100%




Onenka «4» - 62-86%
Ounenka «3» - 36-60%
Ounenka «2» - 6-34%.



