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PA3JIEJ I.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA

YUYEBHOI'O ITPEJIMETA «Xumus»

JInuHOCTHBIE pe3yJIbTAThI:

1.  CdopmMupoBaHHOCTb MOJIOKHUTEIBHOIO OTHOIICHHUS K XUMUH,
YTO O0YCJIOBIMBAaET MOTHBAIMIO K Y4eOHOH IESITENTbHOCTH B BBIOPAHHOM
cdepe;

2.  CdopMupOBaHHOCTh YMEHHS pPEIIaTh MPOOIEMbI IOMCKOBOTO U
TBOPYECKOTO XapaKTepa;

3. ChopMUpOBaHHOCTH YMEHUS TMPOBOJAWTH CaMOAHAIU3 U
OCYUIIECTBJISITh CAaMOKOHTPOJIb M CAaMOOILEHKY Ha OCHOBE KpHUTEPUEB
YCIICITHOCTH;

4.  CdhopMHUpPOBaHHOCTh TOTOBHOCTH CJI€0BAaTh HOpMaM IpPUPOJIO-
¥ 37I0pOBBE COEPETAIOIIETO MOBEACHMS;

5. ChopMUpOBaHHOCTh MPOYHBIX HABBIKOB, HAINpPABJIECHHBIX Ha
camMopa3BUTHE Yepe3 caMo0Opa3oBaHue;

6.  CdopMuUPOBaHHOCTb HABBIKOB IPOSBIEHUS I103HABATEIHHON
WHUIMATUBHI B yUeOHOM COTPYTHUYECTBE.

MeTtanpeamMeTHble pe3yJbTaThl:

1.  CdopmMupoBaHHOCTH YMEHHUSI CTaBHUThH 1€ U HOBBIC 3a]a4d B
yu€0e U M03HaBaTENbHOM JEATEIbHOCTH.

2.  OBnageHWe TNpUEMaMH CaMOCTOSTENBHOTO TIUIAHUPOBAHUS
nyTe JOCTIKEHMs 1Ie7d, YMEHHUE BbIOMpaTh 3(G(EKTUBHBIE CIOCOObBI
pelieHns yueOHbIX U MMO3HABATEIbHBIX 3a/1a4.

3. CdopMUpOBaHHOCTh yYMEHHUSI COOTHOCHUTH CBOM JEHCTBUS C
TUTAHUPYEMBIMH Pe3yIbTaTaMU.

4, CdopMUpOBaHHOCTh yYMEHHUS OCYIIECTBISATH KOHTPOJb B
IpOIIECCe TOCTIKEHUS pe3yabTaTa, KOPPEKTUPOBATH CBOU JICHCTBUS.

5. CdopMUPOBAHHOCTH  yYMEHHMS  OLEHUBaTh  IMPABUIBHOCTH
BBITIOJTHEHHSI YI€OHBIX 3a71a4 U COOCTBEHHBIE BO3MOKHOCTH UX PEIICHHUS

6. CdopMupoBaHHOCTH YMEHHUS QHAJIM3UPOBATh,
KJaccuuimpoBatb, 0000LIaTh, BBHIOMPATh OCHOBAHMSI U KPUTEPUU IS
YCTaHOBJICHUS IPUYMHHO-CIICCTBEHHBIX CBSI3EH;

7. CdopMupoBaHHOCTH YMEHHS TPUOOPETATh U MPUMEHSTH HOBBIE
3HAHMUS;
8. CdopMupoBaHHOCTh YMEHHUSI CO3/aBaTh MPOCTEUILINE MOMAECIIH,

HCIIOJIB30BaTh CXCMBbI, Ta6J'H/II_H>I, CUMBOJIBI AJIi1 PCIICHHA y‘-Ie6HI)IX n
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MO3HABATENIbHBIX 33/1a4;

9. OBnajeHre HAa BBICOKOM YPOBHE CMBICIOBBIM UYTEHHEM
HAyYHBIX TEKCTOB,;

10. CdopmupoBanHOoCcTh yMeHHS 3()(PEKTUBHO OPTraHU30BBHIBATH
y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JI€SITEIIbHOCTh, pPaboTaTh
WHINBUTYyAIBHO C YI4ETOM OOIIMX WHTEPECOB;

11. CdopmMupoBaHHOCTb  YMEHHSI  OCO3HAHHO  HCIIOJIb30BATh
peyeBbIe CPEACTBA B COOTBETCTBUU C 3a/lauyaMi KOMMYHUKAIIUY;

12. Breicokuil ypoBeHb KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BAHMS
UKT;

13. CdhopMupOBaHHOCTH HKOJIOTUYECKOTO MBIIIJICHUS;
14.ChopmupoBaHHOCTH ~ yMEHHS  NPUMEHSITh B  ITO3HABATEILHOM,

KOMMYHUKATUBHON U COIMAJIbHON MPAKTUKE 3HAHUS, MOJyYEHHBIE MPU U3YYCHUU
npeaMera.
IIpeamernsbie pe3yabTathbl (bazoBblil ypoBeHb)

1. copMHpPOBAHHOCTh TPEACTABICHUM O MECT€ XHWMHH B COBPEMEHHOMN
Hay4yHOM KapTuHe wmupa. [loHumanume pomu xumMuu B (QopMUpOBaHHE
Kpyro3opa u (yHKIIMOHAJIBLHONW TPaMOTHOCTH YEJIOBEKa JUIsl PELICHUS
MPAKTUYECKUX 33/1a4.

2. BIIaJIcHUE OCHOBOMOJIATAIONUMH XUMHUYECKUMH TOHSATHSIMH, TCOPHSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH. YBEpPEHHOE IOJb30BaHUE XHUMHYECKOMN
TEPMUHOJIOTHUH U CUMBOJIUKOM.

3. BIIaJiecHWE OCHOBHBIMH METOJAMH HAyYHOTO IMO3HAHUSI, UCTIOJIh3YEMBIMHU B
XUMUM: HaAOJIIOJICHWE, OMHCaHue, W3MEpPEHUE, OHKCIEPUMEHT. YMEHHue
o0pabaTbiBaTh, OOBIACHITH PE3YyJbTaThl MPOBEACHHBIX OIBITOB U JENaTh
BBIBOJIbI. ['OTOBHOCTh U CIOCOOHOCTH MPUMEHSITH METOAbl MO3HAHUS MPU
pELIEHUH MPAKTUYECKHUX 3a7ad.

4. chopMUPOBAHHOCTh YMEHUSI J1aBaTh KOJIMYECTBEHHBIC OIIEHKU U MPOBOIUTH
pacy€ThI O XUMHUUYECKUM (OpMyJIaM YpaBHEHHUSIM.

5. BlajJicHUE TIpaBWJIAMM TEXHUKH O€30MacHOCTH TMPU  HCIOJIb30BaHUU
XUMHUYECKUX BEILIECTB.

6. chopMuUpOBaHHOCTh YMEHUS KJIaCCU(PUIIUPOBATH OPTaHUUECKUE BEIECTBA U
pEaKIMU M0 Pa3HbIM MIPU3HAKAM.

7. chOopMUPOBAHHOCTh YMEHUS OMHUCHIBATH M Pa3IMyaTh HW3yUYCHHBIC KJIACCHI
OpPTraHUYECKUX BEIIECTB.

8. chopMuUpPOBaHHOCTH yMEHHS JejaTh BBIBOJBI, YMO3aKJIIOUYEHUS U3
HAOJIOICHUM, XUMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UWPOBATh CBOMCTBA



HEHU3yYECHHBIX BEIIECTB 10 aHAJIOTUH C U3yYEHHBIMU

9. chopMupoBaHHOCTh yMEHHUSI CTPYKTYPHUPOBATh H3Y4YEHHBIM Marepuanl u
XUMHUYECKYI0 HH(OPMAIIUIO, TOJIYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB.

10.chopmupoBaHHON COOCTBEHHOW TMO3WIIMU 1O OTHOIICHUIO K XUMHYECKOU
uHdopMaIuK, MOTy4aeMOr U3 pa3HbIX HCTOYHUKOB.

11.chhopMUpPOBAaHHOCT, YMEHHSI aHAJIU3UPOBATh W OIICHWBATH IOCICACTBUS
MPOU3BOUTENILHON U OBITOBOM JIEATENLHOCTH, CBA3aHHOU C mepepaboTKoM
OPraHUYECKUX BEILIECTB.

12.oBnanenue OCHOBaMH Hay4YHOTO MBIIUICHUS, TE€XHOJIOTUEN
MCCIIEIOBATENIbCKOW U MPOCKTHOU JIESITETIBHOCTH.

13.chopMUpPOBAaHHOCT, ~ YMEHHSI  MPOBOJUTH  HAKCIEPUMEHTHI  pa3HOMU
JAJTAKTUYECKOM HATTPABICHHOCTH.

14.chopMUpOBaHHOCTH YMEHUS OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABIICHUSX,
OJKOrax M JPYrMX TpaBMax, CBSI3aHHBIX C BELIECTBAMHU M JIaDOpaTOPHBIM
000pyI0BaHUEM.

B pesynbrare nzydeHus yueOHOro npeamera « XuMus» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus:

Buvinycknuk na 6azoeom yposene nayuumcsa:

pacKpblBaTh Ha MPUMEPAX POJb XUMHH B (DOPMHPOBAHHH COBPEMEHHOMU
HAyYHOW KapTHUHBI MUPA U B MPAKTUUECKOU JEATEILHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh Ha MPUMEpaxX B3aMMOCBA3b MEXKIY XUMHUEH W APYTUMHU
€CTECTBEHHBIMHU HayKaMUu;

pacKkpblBaTh Ha TpUMEpax TMOJOXKEHHUS TEOPUU XUMHUYECKOTO CTPOCHHUS
A.M. bytneposa;

noHumath guinyeckuii cmeica Ilepuoauueckoro 3akona /[.M. MenzaeneeBa
U Ha €ro OCHOBE OOBSACHATH 3aBHUCHUMOCTh CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
00pa30BaHHBIX UMHU BEUIECTB OT JJIEKTPOHHOTO CTPOCHHSI aTOMOB;

OOBSACHATh TPUYMHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOIIUX
TIpEICTaBICHNUI 00 X COCTaBE M CTPOCHUH;

OPUMEHATh MpaBUja CUCTEMATHUYECKON MeEXIyHapOAHOH HOMEHKJIATYpPbl
KaK CpeICTBa pa3WYCHHs] W HACHTU(PUKANNUK BEHIECTB IO WX COCTaBy H
CTPOCHHIO;

COCTaBIISITh MOJICKYJISIDHBIE M CTPYKTYpHBIE (OPMYIBI OpPTraHMYECKUX
BELIECTB Kak HOCHUTeNeH MHGOpMaluu O CTPOECHUHU BEUIECTBAa, €r0 CBOMCTBaX U
PUHAISKHOCTU K ONPEEIICHHOMY KIIACCy COeTMHEHUH;



XapaKkTepu30BaTh OPraHUYECKHUE BEIIECTBA II0 COCTaBy, CTPOCHUIO U
CBOMCTBAaM, YCTAHABIMBATH INPUYUHHO-CIEICTBEHHBIE CBSA3M MEXAY JaHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA;

MPUBOAUTH MPUMEPHI XUMUYECKUX PEAKLHM, PACKPBHIBAIOIINX XapPAKTECPHbIC
CBOVCTBA TUIIMYHBIX IPEICTABUTENIEH KJIACCOB OPraHUYECKUX BEILECTB C LIEIBIO
UX UICHTU(PHUKAIUN U 00bICHEHUS 00JaCTH IPUMEHEHHS,

IIPOTHO3UPOBATh BO3MOXKHOCTb IIPOTEKAHUS XUMHUYECKUX pEaklud Ha
OCHOBE 3HAaHMW O THUIIAX XMMHYECKOW CBA3M B MOJIEKYJIaX PEAareHTOB M HX
PEaKIMOHHON CIIOCOOHOCTH;

WCIIOJB30BaTh 3HAHUS O COCTaBE, CTPOCHHM W XMMHYECKHX CBOMCTBAaX
BEIECTB sl 0€30MMaCHOr0 MPUMEHEHHUS B MPAKTHUYECKOU JIEATEIbHOCTH;

IIPUBOJUTH  NPUMEPBI  MPAKTUYECKOTO  HMCIOJIB30BaHUS  INPOIAYKTOB
nepepaboTku He(TH M MPUPOIJHOIO Tra3a, BBICOKOMOJIEKYJSPHBIX COEIUHEHUN
(MOMMATHIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOrO BOJIOKHA);

IIPOBOJUTH OIIBITHI 10 PACIIO3HABAHUIO OPraHUYECKUX BELIECTB: INIALIEPUHA,
YKCYCHOM KHCIJIOTBI, HENpPENEIbHbIX >XUPOB, TJIOKO3bI, Kpaxmaya, OEJKOB — B
COCTaB€ IHILEBBIX IPOAYKTOB U KOCMETHYECKUX CPEICTB;

BJIQJIETh MpaBWJIAMHU W NpUeMaMH O€30MacHOM pabdOThl C XUMHUYECKHUMH
BELIECTBAMU U Ja00OPaTOPHBIM 000PYI0BaHUEM;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOM PEAKIMU U CMEIICHHUS
XMMHUYECKOTO PABHOBECHUS OT pAa3IMYHBIX (DAKTOPOB C LEIbIO OMNPECICHUs
ONTUMAJIbHBIX YCIIOBUM MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

IIPUBOJUTH IPUMEPHI THAPOIIN3a COJIEN B IOBCEIHEBHOM KU3HU YEIOBEKA;

MIPUBOJUTH MPUMEPBl OKHCIWUTEIBHO-BOCCTAHOBUTENBHBIX PEaKUUHd B
IIPUPOJIE, MPOU3BOJICTBEHHBIX IIPOLIECCAX U JKU3HEAEATEIIbHOCTU OPraHU3MOB;

MPUBOJUTL TPUMEPhl XUMHUYECKUX PEAKLIUM, PACKPBHIBAIOIIMX OOII1e
XUMHUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

MPOBOJUTh  pacyeThl HA  HAXOXKJICHHE  MOJIEKYJSpHOU  (opMyJibl
YIJIEBOJOPOAA MO MPOAYKTaM CrOPaHMsS U II0 €ro OTHOCHUTEJIBHOW IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIINX B €r0 COCTAB;

BJA/eTh MpaBWJIaMU 0€30MacHOro oOpallleHuss ¢ €AKUMH, TOPIOUHMMHU U
TOKCUYHBIMH BEUIECTBAMU, CPEICTBAMH OBITOBOM XUMUU;

OCYIIECTBJISTh  TMOUCK XWMHYECKOW HHPOpPMAlMM TO  Ha3BaHUSM,
uaeHTUdUKaTOpaM, CTPYKTYPHBIM (pOpMyJiaM BEIECTB;

KPUTUYECKHU OIEHWBATh M MHTEPIPETUPOBATh XUMHUYECKYIO MH(MOpPMAIIHIO,
COJlepKalllylocsi B COOOILEHUSX CPEICTB MAaccoBOM HWH(MOpManuu, pecypcax
NHTepHeTa, HAyYHO-TIONYJISIPHBIX CTaThsIX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYUYHOU



KOPPEKTHOCTH B IEISAX BBISBICHHS ONIMOOYHBIX CYXJICHUH W (OPMHPOBAHUS
COOCTBEHHOM MMO3UIIUH,

IPEACTABIIATh IyTH PEHICHUS TJOOATBHBIX MPOOJEM, CTOSAMIUX Iepes
YEJIOBEUECTBOM: IKOJIOTHYCCKUX, DHEPTETUYCCKUX, CHIPHEBBIX, U POJIb XHUMHH B
pEIICHUH 3THX MPOOJIEM.

Buvinycknuk na 6a3060m yposne noayuum 603mMOHCHOCHb HAYUUMBCA:

WJUTIOCTPUPOBATh HA MPUMEpPax CTAHOBIICHHE U SBOJIOIMUIO OPraHUYECKOU
XUMHUH KaK HAyKH Ha pa3JIMYHBIX HCTOPUUYECKHUX ATANaxX €€ Pa3BUTHS;

WCIIOJB30BaTh METOJbl HAYYHOI'O MO3HAHUS MPHU BHIIIOJTHEHUU MPOEKTOB U
y4eOHO-UCCIEI0BATENbCKUX 3a/1a4 110 U3YUYEHUIO CBOMCTB, CIOCOOOB MOTYYEHUS U
pacro3HaBaHMsI OPraHUYECKUX BEIIECTB;

OOBSACHATH TPUPOAY U CHOCOOBI 00pa3oBaHMsI XUMHUYECKOW CBSI3U:
KOBAJICHTHOU (TIOJISIPHOM, HEMOJIAPHOM), HOHHOMN, METAJILTMYECKOU, BOJOPOJTHON —
C LEJBIO ONPEAECICHUS XUMHUUECKON aKTUBHOCTHU BEIIECTB;

YCTAaHABJIMBATh TEHETUYECKYIO CBSI3b MEXKIY KJIacCaMH OpPTraHUYECKUX
BEIIECTB JUIsi OOOCHOBAHMS MPUHIMIIHAIBHOM  BO3MOXHOCTH  MOJY4YEHUS
OpTraHUYECKUX COCIMHEHUMN 3aJaHHOTO COCTaBa U CTPOCHUSI;

yCTaHABJIMBATh B3aMMOCBSI3M MEXIy (paktamMu W Teopued, NMPUUMHON U
CJICJICTBUEM TMPU aHAIU3E MPOOJIEMHBIX CUTyalluii 1 OOOCHOBAHUM MPUHUMAEMBIX
pELIECHHI Ha OCHOBE XUMUYECKUX 3HAHUM.

Cucmema oyeHuearu: oocmudicenus NJIAHUPYeMbsblX pe3)ylbnamaoe

OneHka  JOCTM)KEHMH  IUIAHUPYEMBIX  PE3yJIbTaTOB,  00yYaroluxcs
OCYHIECTBIISIETCS B COOTBETCTBUM C «llonoxenuem o popmax, NepHOJUUHOCTU U
NOPSJIKE TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH W IPOMEKYTOYHOM aTTECTAaLUU
ooyuaroruxcst MBOVY kona Ne 57 r.o. Camapay.

IIpn m3ydeHMH Kypca OCYyLIECTBISECTCS KOMIUIEKCHBIM KOHTPOJIb 3HAHUWA U
ymeHui odyuatomuxcs. [Ipennonaraerca couetaHue pa3iavudHbIX (GOPM MPOBEPKU
3HAHWM U YMEHUI: yCTHas MPOBEPKA, TECTUPOBAHUE, MMCbMEHHAs TPOBEPKA.

J1J1s OLIEHKU TOCTHKEHUS MPeIMEeTHBIX Pe3yJIbTaTOB 00yUeHUs

UCIIOJIB3YeTCS:
. TEKYIIUHA KOHTPOJIb B BUJE MHANBUAYAIbHBIX MPOBEPOUYHBIX padOT U
YCTHBIX OIPOCOB;

. TEMaTUYECCKUU KOHTPOJIb B BUAC KOHTPOJIbHBIX pa60T,



OCHOBHBIMU METO/aMU TPOBEPKU 3HAHMM M YMEHHUI 0O0y4aroIuXcCs IO
OMONOTHH SIBJISIIOTCS YCTHBIM OMPOC, MUCbMEHHBbIE U JlabopatopHblie padboTsl. K
NUCBMEHHBIM ~ (OopMamM  KOHTPOJISI ~ OTHOCSTCS:  XMMHYECKHE  JIUKTaHTHI,
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OThI, TECThl, MHANBUAYAIbHBIE KAPTOUKH C
Pa3HOYPOBHEBBIMU 33Ja4aMH.

OcCHOBHBIE BHIBl NPOBEPKH 3HAHWW — TEKyllas M HWTOrosas. Tekymas
IIPOBEPKA IMPOBOJAUTCA CUCTEMATHYECKHM M3 YpPOKA B YpPOK, a MTOrOBas — IO
3aBEpIICHUH TEMbI (MOMIYJIA). Kpurepun oueHuBaHUS MNpPEICTaBIEHbI B
[TpunoxxeHuu 2.

Kpome TOro, yuuteiBaeTcsi ywyacThe OOydaloIIUXCsl B JUCKYCCHSX IpHU
OOCYKJICHUM BBINIOJHEHHBIX 33/1aHUM, OLIEHUBAIOTCA pedeparbl 00ydaromuxcs U
PE3yIBTaThl IPOEKTHON AEATEIBHOCTH.

JlocTikeHrEe MeTanpeIMeTHBIX Pe3yJabTaTOB KOHTPOJIHMPYETCS METOI0M
HAOJII0JICHUS 32 JIEATEIBHOCTHIO0 00YYaIOIIKXCs B Mpoliecce n3yueHus Kypca. Ilpu
TOM OTCJIEKHUBACTCA: YMEHHME OOYYAIOIIMXCS CTaBUTh LEIb JEATEIBHOCTH (B
YACTHOCTH, IO PELICHUI0 XHWMHUYECKUMX 3aJad W OpraHu3alud y4yeOHOro
UCCJIEIOBAHMS), BBICKA3bIBaTh TMIIOTE3bl, COCTABIIATH IUIAH PEIICHHS 3a/la4yd WA
NPOBENICHUSI HCCIIEJOBAaHUS, HAXOJUTh ONTHUMAJIbHBIE CIOCOOBI  PELICHUS,
OLICHMBATh PEAJIBHOCTh IIOJYYEHHBIX PE3YJbTATOB, IPUBJIIEKATh Pa3JIMYHBIC
pecypcehl AU pelIeHUs U OLIEHKH Pe3yJIbTaTOB PELICHUS 3a7a4 WX UCCIEA0BaHUM.
OnenuBaercs yMeHue pabotarb ¢ HHGOpMANMEH, MPEJACTaBICHHOW B pPa3HOM
dbopme, ymenue B oonactu KT, ymMeHne ycTaHaBIMBATh MEXIPEIMETHBIE CBS3H
XUMUU ¢ Opyrumu npeametamu (¢dusuka, 6uosorus u Ap.). Taxxke mpoBoasTcs
HAOJMIOJIEHUSI 32 YMEHHUSMH OOYYaroIIMXCS OCYIIECTBIISATh MEXIMYHOCTHYIO
KOMMYHUKALHIO.

JInyHOCTHBIE pe3yJbTaThbl OOYYeHHUs] HE TMOJJIekKAaT KOJIMYECTBEHHOU
OLICHKE, OJHAKO JAETCS KayeCTBEHHAas OLEHKAa JEATEIbHOCTH W ITOBEICHMS
oOydarommxcs, KOTopas MOXeT ObITh 3aUKCHpOBaHa B  MOPTQOIIUO
oOydJaromerocs.

[IpoMexyTouHas arrecTaiys (rojioBas) Mo yueOHOMY HpeaMeTy «XUMHU,

U3yd4aeMoM Ha 0a30BOM ypOBHE, OCYILIECTBISIETCS MO UTOraM y4yeOHOro mnepuoja
KaK cpeHee apu(MeTHuecKoe pe3yJbTaTOB TPUMECTPOBBIX OTMETOK. MToroBas
OTMETKa ONpelNeNsieTcs KakK CpeaHee apu(pMETHYEeCKOe TOJIOBOM OTMETKH H
OTMETKM 33 NPOMEXKYTOYHYIO AaTTECTALlMI0 B COOTBETCTBHHM C NPABUIAMH

MAaTCMAaTUICCKOTO OKPYTJICHUS.



Paznen 2.
COAEPKXAHUE YYEBHOI'O ITPEJIMETA «Xumusi»

ba3zoewtii yposens

B cucreme ecTecTBEeHHO-HAy4yHOTrO OOpa30BaHMS XUMHUS KaK y4eOHBIN
IpeaIMeT 3aHUMAaeT BaKHOE MECTO B IIO3HAHUU 3aKOHOB IPUPOJbL, POPMUPOBAHUU
HAay4YHOM KapTHHBl MHpPA, XUMHUYECKON TI'PaMOTHOCTH, HEOOXOIUMOM IS
IOBCE/IHEBHON KM3HHU, HaBBIKOB 370pPOBOIO0 M 0O€30MacHOro JUIsi 4YeJOBEKa HU
OKpY’Kalolllel ero cpeipl o0pas3a KM3HHU, a TAaKKE B BOCIIUTAHUU SKOJIOTMUYECKOM
KyJIbTYpbI, GOPMHUPOBAaHUH COOCTBEHHOM MO3UIMH MO OTHOIICHUIO K XMMHYECKOM
uH(pOpMaIny, MOTy4aeMON U3 Pa3HbIX HICTOYHUKOB.

VYcenemHocTs M3ydeHHMs y4eOHOro IIpeiMeTa CBsi3aHa C  OBJAJECHUEM
OCHOBHBIMU TMOHSATUSIMH XUMHUHU, HAyYHbIMU (DaKTaMHu, 3aKOHAMH, TEOPUSIMH,
IIPUMEHEHUEM NIOJIYUEHHBIX 3HAHNUW [TPU PEIIEHUU IPAKTUYECKUX 3aa4.

N3yuyenne xuMuu Ha 0a30BOM YpOBHE OpPHUEHTHPOBAHO Ha OOecreueHHe
o011eo0pa3oBaTeabHON U O0IIEKYIbTYPHON MOJATOTOBKY BBIITYCKHHUKOB.

Copepxanne 0a30BOTO Kypca IO3BOJSIET PACKpbITh BEIyIIME HUIACH U
OTJICJIbHBIE TIOJIO)KEHHS, Ba)KHbIE B IIO3HABATEILHOM U MHPOBO33PEHUECKOM
OTHOUIEHUHU: 3aBUCUMOCTb CBOMCTB BEIIECTB OT COCTaBa W CTPOCHHS,
0OyCJIOBJIEHHOCTh IPUMEHEHUS BELIECTB UX CBOMCTBAMU; MaT€pUAIbHOE €TUHCTBO
HEOPTraHWYECKUX M OpPraHMYECKUX BEIIECTB; BO3pACTalollas pojb XUMUU B
CO3JaHUM HOBBIX JIEKAPCTB W MAaTE€pUAJIOB, B OSKOHOMHH CBIPbS, OXpaHe

OKPYKaIOIIEH CPEIbL.

10 kaacce

ba3oBblii ypoBeHb
OCHOBBI OpraHu4ecKOi XUMHH.

Teopusi cTpoeHusi opraHm4eckux coeguHeHuii. I[losBneHne u paszButue
OpPraHMYecKoOM XUMHMHM Kak Hayku. Ilpenmer opranumueckord xumuu. Mecro u
3HAYEHUE OPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHUE KakK IOPSALOK COCIUHEHUs aTOMOB B MOJIEKYJE

COrJIaCHO UX BaJIeHTHOCTH. (OCHOBHBIC ITOJIOKCHMS TCOPHUHN XHUMHYCCKOI'O
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CTPOEHHUSI OpraHUYecKux coeauHeHuid A.M. bytiepoBa. YriepoaHslil ckener
OpraHUYeCcKON MOJEKybl. KpaTHOCTh XMMUYECKOW CBSI3U. 3aBUCUMOCTh CBOWCTB
BEILIECTB OT XMUMHUYECKOIO CTpOEHUs MOJIeKyJl. M3omepus u uzomepsl. Ilonsarue o
dbynkuuoHagpHOM  rpynme.  [lpuHuunbl  kjaccuuKauMu  OpraHUYECKHX
coenuHeHnd. CucTtemMaTuyeckas MEXIyHapoJHas HOMEHKJIATypa W HPUHLUIIBI
oOpa30BaHUs Ha3BaHUW OPTraHUYECKUX COCTUHEHUN.

YriaeBogopoasl M UX NPUPOJAHbIE HCTOYHUKH

Anxanbl. Cmpoenue monekynvl memana. I'OMOJOTHYECKUN PsiJi AJIKAHOB.
['omonorun. HomeHnknarypa. M3omepusi yriepogHoro ckenera. 3aKOHOMEPHOCTH
M3MEHEHUs (PU3UUYECKUX CBOMCTB. XMMHUYECKHUE CBOMCTBA (Ha MpUMepe MeTaHa U
ATaHa): peaklUM 3aMeleHus (TaJloreHUPOBAHUE), ACTUAPUPOBAHUS KaK CIIOCOOBI
IOJIy4E€HUsl BAXKHEUIINX COCAMHEHUN B OPraHUYECKOM CUHTE3€e. ['OpeHune MeTaHa
KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TE€IJIa B MPOMBIIIJIEHHOCTH U OBITY.
Haxoxenue B npupoie U IpUMEHEHUE AIIKAHOB. [loHamue o yukioaikanax.

Ankenbsl. Cmpoenue monekyavl smuiena. ['OMOIOTHYECKUN PSAIl alTKEHOB.
Homenknatypa. M3oMepus yriaepoIHOro CKeJeTa W MOJIOKEHNs KPATHOM CBSI3H B
MoJieKyJie. XUMHUYECKHe CBOMCTBa (Ha TpuMepe HJTUIEHA):  pPEaKIuu
IPUCOEANHEHNS (ramoreHupoBaHue, euopuposatue, rUApaTanus,
2uodpo2ano2eHuposanue) Kak crnocod mnoiayyeHus (PyHKIIMOHAIBHBIX MPOU3BOIHBIX
YIJIEBOAOPOAOB, ropenus. [lonuMepusanns 3TUIEHA KaK OCHOBHOE HaIIPABJICHUE
€ro ucnoJib3oBanud. [loamaTHIIEH Kak KPYTHOTOHHAXKHBIA MMPOAYKT XUMUYECKOTO
npou3BoJcTBa. [Ipumenenue >tuiieHa.

Ankaauensl M Kayuyku. [loHstue o0 anmkaaueHax Kak YyrieBOJOpOJax C
JIBYMsI JBOWHBIMH CBsi3siMU. [lomumepusanus nuBuHuia (Oyraguena-1,3) kak
Croco0 TOJyYeHUs] CUHTETUYECKOro Kayudyka. HaTypanbHbBII M CHUHTETUYECKHA
Kaydyku. Bynkanuzanus kayuyyka. Pe3una. [IpumeHenue kaydyka v pe3UHBbI.

Anxunbl. Cmpoenue monexynvl ayemunena. ' OMOIOTHYECKUN Pl ATKUHOB.
Howmenknarypa. M3omepus yriepogHOro CKeneTa U MOJIOKEHUs KPAaTHOM CBSI3U B
MoJIeKyJie. XUMHUYECKHE CBOWCTBa (HAa TpUMEpE aleTUJIEHA): PpeaKIuu

MIPUCOETMHEHHUS (rasoreHupoBaHue, euopuposatue, rugpaTanus,
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2uopo2ano2eHuposanue) Kak crnocod Moiy4eHus: MOJMMEPOB U JAPYTUX TMOJIE3HBIX
NpOayKTOB. ['OpeHne aneruieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IIaMEHH
JUTSI CBApPKHU M pe3ku MeTallioB. [I[puMeHeHne aneTusieHa.

Apenbl. beH3oll Kak MpeACcTaBUTEIh apOMATHYECKUX YTIIEBOJOPOIOB.
Cmpoenue monekynbt 0OeH301a. XUMUYECKHE CBONCTBA: PEAKIHUU 3aMEIICHHS
(ramoreHrpoBaHUE) Kak CIOCOO TIOJNYYCHHS XHUMHYCCKHUX CPEICTB 3all[UThI
pacTeHui, npucoeaNHeHUs (THAPUPOBAHUE) KaK J0KAa3aTEIbCTBO HEMPEAEIbHOIO
xapakrtepa Oensona. Peakuus ropenus. [Ipumenenne 6en3ona.

Hedtp u cnocobsr ee nepepadborku. CoctaB Hedtu. [lepepabotka HedTH:
MIEPETOHKA U KPEKHHT.

Kuciaopoacoaep:xamue oprannyecke coenHeHust

Cruprtel. Knaccudukaius, HOMEHKIaTypa, U30MEpHUsl CIIUPTOB. MeTaHoN U
ATAHOJ KaK TPEICTABUTEIN MPEICITbHBIX OJHOATOMHBIX CIUPTOB. XHMHYCCKHUE
CBOICTBa (Ha MpUMepe METAaHOJa W ATaHOJIa): B3aUMOJICHCTBUE C HATPUEM Kak
croco0 YCTaHOBJICHUS HAJTNYUS TUAPOKCOTPYIIIIBI, peakius C
raJIOTeHOBOIOPOJaMHU KaK CIOCOO TOJyYCeHHsI paCTBOPUTENICH, JETHApATAIUs KaK
croco0 TmodydeHus: OTuieHa. Peakiusi TropeHus: CHOUPTHlL Kak TOILUIUBO.
[Ipumenenne MeraHosa W dTaHoNa. DU3MOIOTHYECKOE NCUCTBHE METaHOJA W
ATaHOJIa HA OPTaHWU3M YEJIOBEKa. DTWJICHIJIMKOb U TIUIEPUH KaK MPEICTABUTEITH
MpelebHBIX MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakiys Ha MHOTOATOMHEBIE
COUPTBl W €€ TPUMEHCHHWE A pacllO3HaBaHHWS TIIMIIEPUHA B COCTaBe
KOCMETUYECKHX cpenctB. [lpakTuueckoe TpPUMEHEHUE OJTHICHIJIMKONS U
TIIALICPUHA.

®enon. Ctpoenue Monekynbl (GeHona. B3aumHoe GIusHUe amomos 8
Mmonekyne ¢henona. Xumuueckue ceoucmea: 83aumMooelucmeue ¢ Hampuem,
euopoxcuoom Hampus, opomom. Ilpumenenue denHoa.

Anpnerunsl. Merananp (opManbaerua) W dTaHalb (aleTaibIerdy) Kak
MPEACTaBUTENIM  TPEACIBbHBIX  albJerunoB. KadecTBeHHBbIE  peaknud  Ha
KapOOHWIBHYIO TPyMIy (peakius «CepeOpsHOTO 3epKalia», B3aUMOACHCTBHE C

ruapokcugom menu (II) m ux mpumeHeHue s OOHAPYKEHHS TMPEIETbHBIX

11



QIBJIETUI0OB B IPOMBIIUIEHHBIX CTOYHBIX BOAAaX. TOKCHYHOCTH aJbIECTHJIOB.
ITpumeHnenune popManbaeruia U aleTaabaeruia.

KapOoHoBBIE KUCIOTHI. YKCYCHAs! KHCIIOTa KaK MPEJCTaBUTENb MPEACTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOICTBa (Ha NpUMEpe
YKCYCHOM KHCJIOTBI): peaKIMi C METAJJIAMU, OCHOBHBIMU OKCHJIaMU, OCHOBaHUSIMHU
U COJSIMH KAaK TIOATBEPXKACHHE CXOJACTBA C HEOPraHWYECKUMH KHCIIOTaMHU.
Peakuus srepudukanum Kak crnocod MoJydeHus CIOoXHbIX 3pupoB. IIpumenenue
YKCYCHOM Kucnotel. [IpeacraBnenue o BICIIMX KapOOHOBBIX KHCIOTAaX.

Cnoxuele »¢upbl u kupbl. CroxHble JPUPHl Kak MPOAYKTHI
B3aMMOJICUCTBUSL KapOOHOBBIX KHCIOT CO chupTamu. lIpuMeHeHue CII0XKHBIX
3(¢UpOB B MUIIEBONM U NapPIOMEPHON MPOMBINIIEHHOCTU. JKUPBI KaK CIOXHBIE
3¢upbl IHIEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. PacTUTenbHBIE M KUBOTHBIC
XKUpPBL, MUX cOCTaB. Pacro3HaBaHuE€ pacTUTEIBHBIX >XKHUPOB HAa OCHOBAaHUU HX
HEIpeneNbHoro xapakrepa. [Ipumenenue xupos. ['uaponns wim oMbUIEHHE KUPOB
KaK CIOCOO IMPOMBIIIJIEHHOTO MOJIYYEHHsI COJIEH BBICHIMX KapOOHOBBIX KHCIOT.
MpbL14 Kak COJIM BBICIIMX KapOOHOBBIX KHACIOT. Morolue CBOMCTBA MbLIIA.

VYrneBoasl. Knaccudukanus yrineBomoB. Haxoxknenwe yrieBoJoB B
npupone. [moko3a kak anpaerugocnupt. bpoxkenne rTiroko3bl.  Caxaposa.
l'uoponuz caxaposvli. Kpaxman W 1IEII0JI03a KaK OHOJOTUYECKHE MOJIUMEPHI.
XUMUYEeCKHEe CBOICTBa Kpaxmaja W LEJUII0OJ03bl (TUAPONIN3, KaueCTBEHHas
peakuusi ¢ MOJOM Ha KpaxMajl U €€ NMPUMEHEHUE IJisl OOHapyXEHHsI Kpaxmaia B
npoaykrax nutanus). [I[pumenenue u O6uonorudeckast posib yriieBofoB. [loHsTue
00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOTO BOJIOKHA.

Nnentudukanus opraHnyecKux COeAUHEHUH. [ enemuueckas cesa3b medxncoy
Kaaccamu — Opeanudeckux — coeouneHuu. TUNBI XUMHUYECKMX pEaKkluil B
OPraHUYECKON XUMUHU.

A3oTcoaep:kaliue OpraHnYecKue coeInHeHHus

AMuHbl. MeTHIIaMUH KaK MPeACTaBUTENb ATU(PaTHIECKUX aMUHOB U aHUJIUH

— KaK apOMaTH4YCCKHX. OCHOBHOCTH aMHHOB B CpaBHCHHMH C OCHOBHBIMHU
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CBOMCTBaMHU amMMuaka. AHUJIMH U €ro CBOWCTBa (B3aUMOJICUCTBHE C COJISIHOM
KHCJIOTOM U OPOMHOM BOJION).

Bzaumnoe enusanue amomog 6 MOneKyiax OpeaHuvyecKux coeoOuHeHull Ha
npumepe anununa. [lonydenne anwinsHa no peakuuu H. H. 3ununa. [Ipumenenue
aQHUJIMHA.

AMUHOKHCIIOTHI U Oenku. CocTaB MU HOMEHKJIATypa. AMUHOKHUCIIOTHI Kak
ampoTepHble oOpraHuueckue coenauHeHus. llenTuaHas cBsi3b. buonormueckoe
3HAYEHHUE O-aMHUHOKHUCIOT. OO0nacT NpUMEHEHUS AMHHOKHUCIOT. benku kak
npupoaHsie OuononuMepsl. CocTaB U cTpoeHHEe OeNKOB. XUMHUYECKHE CBOMCTBA
OeNnKoB: ruAponu3, JeHarypauus. OOHapykeHue O€JIKOB TMpU  MOMOIIH
KAueCTBEHHbIX (I[BETHBIX) peakuuil. IIpeBpamienust OEIKOB MUIIM B OpraHU3ME.
buonornyeckue GyHkimu 0EIKOB.

HyxneunoBbie kucnotbl. HykiIeMHOBBIE KHUCIOTBHI KaK MOJUHYKICOTH]IBI.
Crpoenne nykneormpa. PHK m JIHK B cpaBHenun. Mx ponp B XpaHeHWH U
nepegadye HacleACTBEHHOM HH(opmauuu. [lowsamue o 2eHHOU UHIICEHepuu u
OUuoOmexHono2UU.

['eHeTnueckass CBSA3P MEXKAY KIaCCaMM  OPTAHMYECKHX  COECIUHEHUU.
[ToHsITHE O TEHETUYECKOW CBA3UM T'€HETUUYECKUX Pslax.

IIpakTnyeckas padora Ne 1. MHaeHrupukauusa OpraHMYeCKHX
COeIMHEHUH

XuMHUSA U KU3Hb

[Imactmaccel u  BonokHa. [lommMepuszanus W MONMKOHICHCAMS —Kak
CHOCOOBI  TMOJIYYEHUSI CHHTETUYECKUX BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH.
[lonmyyeHrne HMCKYCCTBEHHBIX BBICOKOMOJEKYJISIPHBIX COEIMHEHUA XUMHUYECKON
MoAM(pUKALMEH NPUPOAHBIX MoauMepoB. CTpoeHHE MONMMEPOB: JHMHEHHOE,
IIPOCTPAaHCTBEHHOE, ceTtyaroe. lloHsatne o mmactmaccax. TepMoIUIaCTUYHBIE W
TEPMOpEAaKTUBHbIE MoJUMEphl. OTIENnbHbIE MPEACTABUTENIM CHUHTETUYECKHX U
HCKYCCTBEHHBIX MTOJINMEPOB: beHonopopmanbIeruiHble CMOJIBI,

MOJIMBUHWIXJIOPU/, Te(PIIOH, TEILTYTIOU .
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[TonaTne 0 XUMHUYECKUX BOJIOKHaX. HarypanbHble, CHHTETHYECKHE WU
UCKyCCTBEHHbIE BOJOKHA. Kiaccupukanuss u  OTAENbHBIE MPEACTABUTEIN
XUMHYECKUX BOJIOKOH: alleTaTHOe (TpHAIETaTHBIM IIENK) U  BUCKO3HOe,
sunuaxaopuonoe (xaopun), noaunumpuivhoe (Humpon), noauamuonoe (kanpom,
Hatiion), noausgpupnoe (1ascan).

@®epmentbl. DepMeHTH Kak OHOJIOTMYECKHE KaTalu3aTopbl OEIKOBOIA
npupoasl. llonsitue o pH cpenpl. OCOOEHHOCTH CTPOCHHMS M CBOMCTB
(cenekTUBHOCTH U 3((HEKTUBHOCTH, 3aBUCUMOCTH JACUCTBHSI OT TeMiiepatypsl u pH
cpeabpl  pacTBopa) (EpMEHTOB IO  CPaBHEHHIO C  HEOPraHUYECKUMU
Katajgu3aTtopamMu. Poib QepMeHTOB B JKU3HENEATEIHLHOCTH KUBBIX OPTaHU3MOB U
TIPOM3BOJICTBE.

Buramunsl. [lonstue o ButamuHax. Bujpl BUTAMUHHON HEJOCTaTOYHOCTH.
Knaccudukanus suramuaoB. Butamun C kak mpeacTaBUTENb BOJOPACTBOPUMBIX
BUTAaMUHOB U BUTaMUH A KakK IPEICTaBUTENb )KUPOPACTBOPUMBIX BUTAMHUHOB.

['opmoHnsl. [loHsITHE O TOPMOHAX Kak OMOJIOTMYECKU aKTUBHBIX BEILLECTBAX,
BBITIOJHSIONINX SHAOKPUHHYIO PETYJSIUI0 JKU3HENEATEITHbHOCTH OPTraHU3MOB.
Baxkneiiiue cBOHCTBa TOPMOHOB: BBICOKas (pU3MOJIOTHYECKasi aKTUBHOCTb,
JTUCTAaHIIMOHHOE JeHCTBUE, OBbICTpoe paspymieHne B TKaHiX. OTaenpHbIC
NPECTAaBUTEIM TOPMOHOB: WMHCYIWH W aApeHanuH. [IpodumakTrka caxapHOTO
nuadera.

JlexapcTBa. JlekapcTBeHHasi XUMHUS: OT ATPOXUMHH U (apMaKoTepanuu 0
XUMHOTEpanuu. AHTUOMOTUKM U JucOakTeprno3. Hapkoruueckue BemiecTna.
Hapkomanus, 6ops0a ¢ Heil 1 npoduIaKkTrKa.

IIpakTnueckas padora Ne 2. Pacno3HaBaHue niacTMacc U BOJIOKOH.

11 kaace
Teopernyeckue 0CHOBbI XUMHHU
Crpoenune BemecTB. CoBpeMEHHasE MOJIENIb CTPOCHUS aTOMa. DJIEKTPOHHAsS
KoHpurypauust aroma. OcHo8HOe U  6030VJHCOeHHble COCMOSHUA —AMOMO8.

Knaccupukanuss XUMUYECKUX 3JIEMEHTOB (s-, P-, d-amemenTsl). OcoOeHHOCTH
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CTPOEHHUsI DSHEPreTHMYecKuX ypoBHeW aromoB d-mnementoB. Ilepuoanueckas
cucreMa xumuueckux adnemeHtoB J[M. Menneneesa. @PuU3MUYECKUNU CMBICI
[Tepuomnueckoro 3akonHa J[.MI. MenneneeBa. I[IpuumHBI M 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB JJIEMEHTOB M HMX COECAWMHEHUN MO IMEpUOJaM M TpyNIaMm.
DNEeKTpOHHAsT MNPUPOJAa XUMHUYECKOW CBSI3U. OJIEKTPOOTPUIIATEIBLHOCTh. Buibl
XUMUYECKON CBsi3U (KOBaJieHTHAsl, MOHHAs, MeETa/NIMYecKasi, BOJOpPOJHAs) U
MexaHu3Mbl ee oOpazoBanus. Kpucmaniuveckue u amopguole sewecmea. Tunvl
KPUCMATUYECKUX PeuemoK (amomHuas, MONEKYIAPHAs, UOHHAS, MeMalIuiecKkds).
3asucumocms uzuueckux ceolicme eewjecmea oOm Muna KpUCMALIUYeCKOU
pewemxu. IIlpudarHbl MHOTOOOpA3Us BEILIECTB.

Lucnepcuvie cucmemvl. Ilonsmue o xonnouoax (3oau, eenu). Mcemunnoie
pacmeopsl. Peakuun B pacTBOpax 3JIEKTPOJMTOB. pH pacTBopa Kak MOKa3aTelb
KUCJIOTHOCTH CPEJIBL.

XuMuyeckue peakuuu. ' OMOreHHbIE U Te€TEpOreHHble peakuuu. CKopoCcTh
peakiyu, €€ 3aBUCHUMOCTb OT Pa3jINYHbIX (PAKTOPOB: MPHUPOIBI PEearupyroIIux
BEIIECTB, KOHIEHTPAIIMM PEarupyrolIMX BEIIECTB, TEMIIEPATYPHI, IUIOMIAIN
PEaKIMOHHON TIOBEPXHOCTH, HAJIW4YWs Karaiu3aTopa. Poib Kataiu3aTopoB B
IPUPOAE U MPOMBILIIEHHOM MPOU3BOACTBE. OOpaTUMOCTh peakuuil. XUMHUECKOe
paBHOBECME W €ro CMEIIEHHUE TMOJ JEHCTBUEM pa3IUuHbIX  (HaKTOPOB
(KOHIIEHTpAIIMs PEareHTOB WU MPOYKTOB PEAKIIMH, IaBlICHUE, TEMIIepaTypa) Jis
CO3/IaHUSI ONTHUMAJbHBIX YCJIOBUWA TPOTEKAHUS XUMHYECKUX MPOILIECCOB..
[upponus coneil. 3HavyeHWe THAPOIM3Aa B  OWOJOTHYECKUX  OOMEHHBIX
npoueccax. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE peaKuuu B pupoe,
MPOM3BOJCTBEHHBIX MPOLECCAX U )KUZHEAEATEIbHOCTA OPraHU3MOB.

Onextponus. Obwue cnocobsl noayuenus Memailos U HeMemaulos.

DJIEKTPOJIN3 pacTBOPOB M PACIIABOB AJIEKTPOJIMTOB HAIPUMEpE XJIOpUIA
HaTpusa. OJEKTPOJIUTHUECKOE TNoyiydyeHue amomuHus. [IpakTtuyeckoe 3HayeHUE
AIEKTPOJIN3A.

Ilpakmuueckaa paboma Nel. Pewenue >KCnepumMeHmMAalbHbIX 3a0ad NO

meme «Xumuueckue peakyuu»
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BemecTBa 1 ux cBoiicTBa

OOmue cBOMCTBa MeETaNIOB. XUMHUYECKHE CBOICTBA METANIOB Kak
BOCCTaHOBUTEIICH. B3auMoaeicTBUE METAIIOB C HEMETAJLIaMH, BOJIOM, KUCIIOTaMHU
Y pacTBOpaMu coseil. MeTtamiorepMus.

OOmme cBOWCTBA HEMETALIOB. XMUMHUYECKHE CBOWCTBA HEMETAIIOB Kak
okucinurtenend. B3aumopneiicTBue ¢ MeTalulaMHM, BOAOPOAOM M JAPYIUMU
HeMeTaiutamu. CBOMCTBa HEMETAIJIOB KaK BOCCTaHOBUTeNEW. B3anmoneiictue ¢
MPOCTHIMU U CJIOKHBIMU BEIIECTBAMU-OKUCITUTEIISIMU.

IIpakTnueckass padora Ne 2. PenieHwe SKCNEPUMEHTAIBHBIX 3a7ad I10
Teme «BemiecTBa u ux CBOMCTBa»

XH¥MHUS M COBPEMEHHOEe 0011eCTBO.

Hayynbie wmeTonbpl TO3HAHUS B XUMHUUA. VICTOYHUKM XHUMHUYECKOU
uHpopmanuu. Ilouck wuHPOpManMM 1O HA3BaHUAM, HIAECHTU(UKATOpAM,
CTPYKTYpHBIM (popmyiiaMm. MojenupoBaHue XMMHUYECKUX TMPOIECCOB U SIBJICHUM,
XUMUYECKU AHAAU3 U CUHMe3 KaK METOJIbl HAyYHOT'O MO3HAHUS.

XUMUS U 3I0POBBE.

XuMHsT B TIOBCEAHEBHOM KHU3HU. Mormme © YUCTALIUME CPEICTBA.
Cpeocmea 60pvbObI ¢ OLIMOBLIMU HACEKOMBIMU: pPeNneieHnmbl, UHCeKMUYUObL.
CpeacTBa JNMYHOM THUrMeHbl M KocMmeTHKU. [IpaBuna Oe3omacHOW padOTHI C
€IKUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMHH.

XuMHUS ¥ 3KOJOTUSL. XUMHYECKOE 3arpsSI3HEHNUE OKPYKAIOWIEH CPEIbl U €ro
nocnenctus. Oxpana ruapocdepsl, MouBbl, arMochepsl, Giaopsl U (GayHbl OT

XUMHUYCCKOI'O 3arpsiI3HCHH.

Tunbl pacyeTHbIX 32/1a4:

Haxoxnenue moliekyasipHOM (HOpMyJibI OPraHUYECKOro BEIECTBAa MO €ro
IJIOTHOCTH M MAcCOBBIM JOJISIM DJIEMEHTOB, BXOIAILIUX B €ro COCTaB, WIHU IIO
IIPOAYKTaM CrOpaHus.

PacueTsl MaccoBoi 40U (Macchl) XMMHUYECKOTO COETUHEHHUS B CMECH.

16



Pacuetsl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIUU, €CIH
OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

Pacuetst mMaccoBoii miaum OOBEMHOHN JOJM BBIXOAA MPOAYKTa PEAKIIUUA OT
TEOPETUYECKH BO3MOKHOTO.

Pacuets! TemmoBoro 3¢ dexra peakiuu.

PacueTsl 00bEeMHBIX OTHOIIEHUH T'a30B MPU XUMUYECKUX PEAKITUSIX.

Pacuetrsl macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, ECIH
OJIHO M3 BEUIECTB JAaHO B BHUAE PACTBOpPA C ONPEACICHHOM MAaCCOBOW JOJIEH

PaCTBOPCHHOI'O BCUICCTBA.
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PA3IEJ I11.

TEMATHUYECKOE INTAHUPOBAHUE
YUEBHOI'O NIPEJIMETA «Xumusi»,10-11 kiaacc (1 yac B He1es110)

W3 HUX OoTBEAEHHBIE HA

Ne HanmeHoBaHue Kouau4yecTBo NPAKTHYECKYI0 YaCTh U KOHTPOJIb
pa3neia pasaesa 4acoB T e [ KoHnTpoisbHbie
padoThI
10 kaacce
OCHOBBI OpraHu4ecKoOi XUMHH
1 Teopusi cTpOEHHUS OPraHUYECKHUX COeIMHEHH I 3
2 YriaeBoaopoabl 4 MX NPUPOJAHbIE HCTOYHHUKHU 9 1
3 Kucaopoacoaepxamme oprannyecKkue coeIMHeHus1 6
4 A3oTcoaepxkanye OpraHuyecKkue coeuHeHus 8 1 1
5 XUMHUS U )KU3Hb 8 1 1
Bcero: 34 2 3
11 kaace
Teopernyeckne 0CHOBBI XHMHH
1. CrpoeHue BemecTs 14 1
2. XHUMHUYeCKHe peaKIuu 10 1
3. BemrecTBa M X CBOliCTBa 7 1
4. XuMHS H COBPEeMEHHOE 001IIeCTBO 3 1
Bcero: | 34 2 2
BCEI'O 3A YPOBEHDb PEAJIM3ALINN 68 4 4

18




KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
YUYEBHOTI'O ITPEJIMETA «Xumusi», 10 kiaace
(1uac B Heaes10, 34uaca B roja)

Hpniaoxenne 1

Ne ni/m Ne o/t Tema ypoxka KoJ -Bo yacos N weéﬁ;i{eﬂeﬂn)
OCHOBBI OPraHM4YecKO XUMHUM
|. Teopusi cTpoeHuUsI OPpraHUYeCKUX COeANHEeHMIt 3
1. L IIpenmer opraHu4ecKOu XUMUHU 1 ya.Heq. Nel
2. 2. CrpoeHue opraHu4ecKrx BEILIECTB 1 ya.Heq. Ne2
3. 3. Teopus cTpoeHUsI OPraHUYECKUX COCTUHEHUMN. 1 ya.Hen. Ne3
1l. YrieBonopoabl 4 UX NIPUPOIHBIE HCTOYHUKHU 9
4, L [IpupoaHsbIil Ta3 Kak UCTOYHUK YTIIEBOJIOPOIOB 1 ya.Hen. Ned
S. 2. AJTKaHbI 1 yu.Hea. NeS
6. 3. AJIKeHbI 1 yua.Heq. Neb
7. 4. JlneHoBBIE YIIE€BOIOPOIbI 1 yu.Hed. Ne7
8. = AJIKUHBI 1 ya.Heq. Ne§
9. 6. Apensl 1 ya.Hea. Ne9
10. 7. Hedtp 1 ciocoOw1 ee epepaboTku 1 ya.Hen. NelO
11. 8. O06o011eHre 1 cucTeMaTr3aIs 3HaHU 00 YTIIeBOI0POIax 1 ya.Hen. Nell
12. 9. Kontponbnas padota Nel o Teme «YTII€BOIOPOIBI 1 yua.Heqd. Nel2
I11.Kucsiopoacoaep:xanue opraHu4eckie coeJHHeHUs 6
13. 1. CnupTsl 1 yu.Hea. Nel3
14. 2. Penon 1 yu.Hen. Nel4d
15. 3. AJpaerunsl 1 ya.Hen. Nel5
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JlaTa

Ne ni/m Ne o/t Tema ypoxka KoJ -Bo yacos y
(Ne yueOHOM Heenn)
16. 4. KapOoHOBBIE KUCIIOTHI 1 yu.Hen. Nel6
17. 5. Crnosxuble 3¢upsl JKupsr . 1 ya.Hen. Nel7
18. 6. YrieBoasl. 1 yu.Hend. Nel8
1V.A30TCcoepkame opraHudeckne coeTMHeHUus 8
19. 1. AMUHBI. AHUIVH 1 yua.Hen. Nel9
20. 2. AMUHOKHCIIOTEL. 1 yu.He. Ne20
21. 3. benku 1 yu.Hend. Ne21
22. 4, [ToHsATHE 0 HYKJIEMHOBBIX KHCIOTaX 1 ya.Hen. Ne22
23. 5. ['eneTnyeckasi CBA3b MEXIY KJIaCCAMH OPraHUYECKUX COCAMHEHUM. 1 yu.Heql. Ne23
24. 6. O00011IeHNE U cCUCTEMATU3AIMs 3HAHUI 1 yu.Hen. Ne24
25. 7. [TpakTiueckas pabora Ne 1 «neHtudukanyss OpraHu4ecKuX COeTMHEHUI 1 yu.Heql. Ne25
2. 8 KonTtponpHast padora Ne2 mo teme «Kucinopoa — u a30Tcoaeprkaiiyue OpraHunaecKkme 1 yanen, Ne26
BEIIIECTBA»
V.XuMus u )Ku3Hb 8
27. L ITnacTMaccel 1 BOJIOKHA 1 yd.Hen. 27
28. 2. DepMeHTHI 1 yu.Heql. Ne28
29. 3. Buramuusl 1 ya.Hen. Ne29
30. 4. T'opmonbI 1 ya.Hea. Ne30
31. S, JlexapctBa 1 yua.Hen. Ne31
32. 6. [TpakTtuyeckas pabora Ne 2«Pacrno3HaBaHMe IIACTMACC U BOJIOKOH» 1 ya.Hen. Ne32
33. 7 O0o001enne 1 cucTeMaTu3alys 3HaHuN 1 yd.Hen. Ne33
34. 8. KontponbHast pabora Ne3 1o teme «XUMHUS U )KU3Hb» 1 yua.Hen. Ne34
Hroro 344
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KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHUE
YYEBHOI'O IPEJAMETA «Xumusa», 11 kiaacc

(1uac B Heaes10, 34yaca B roja)

Ne o/n Ne o/t Tema ypoka Kour -Bo 1acos Ne yqegf(l);?{eﬂeﬂn)
TeopeTnyeckne OCHOBbI XUMHH
|.CTpoeHue BeliecTn 14
TexHuka 6€30MaCHOCTH B KaOMHETEe XUMHUHU. ATOM — CJIOXKHAs YacTHIIA.
1. 1. 1 ya.Hen. Ne 1
CocTosiHHE AJICKTPOHOB B aTOME.
2. 2. DNEKTPOHHBIE KOH(DUTYpAITUTN AaTOMOB XUMHUYECKUX JICMECHTOB. 1 yu.Hen. Ne
[lepuonnueckuii 3akoH [[.Ml.MeHnneneeBa B CBET€ y4€HHUSI O CTPOEHUU yu.Hen. Ne 3
3. 3. aTroMma. 1
4, 4, [Tepnonuueckas cucreMa xuMuueckux 3mneMeHToB [[.M.Menneneesa 1 yu.Hen. Ne 4
5. 5. 3HauyeHue nepuoauueckoro 3akona J[.M.Menneneera 1 yu.Hen. Ne 5
6. 6. XUMHUYECKasi CBA3b. 1 ya.Hen. Ne 6
7. 7. HNonnas xumu4eckas CBSI3b. 1 ya.uen. Ne 7
8. 8. KoBasneHnrtHas HenossipHasi XUMU4ecKasi CBSI3b. 1 ya.Hend. Ne 8
ya.Hend. Ne 9
9. 9. KoBanieHTHas nmosisipHasi XMMHYECKas CBA3b. 1
10. 10. Merandeckas XUMHYEeCKast CBS3b 1 ya.uen. Ne 10
11. 11. Bonopoanas xumudeckas CBS3b. 1 ya.Henm. Ne 11
12. 12. [Tomumepst. [InacTmaccst 1 ya.Hen. Ne 12
13. 13. JucniepcHbIe CHCTEMBI 1 yu.Hen. Ne 13
14, 14, KonTponbnas pabota Nel mo teme «CTpoeHUE BEIIECTB» 1 yu.Hen. Ne 14
Il. Xumuueckue peakuun 10
15. 1. Peakmuu, naymme 6e3 N3MEHEHHS COCTaBa BEIIECTB 1 yua.Hen. Ne 15
16. 2. Peakiyu, MIylye ¢ M3MEHEHUEM COCTaBa BELIECTB. 1 yd.Hen. Ne 16
17. 3. TennoBoii 3¢ (hekT XUMUUECKOH peakIuu. 1 yu.Hen. Ne 17
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JlaTa

Ne n/mn Ne /T Tema ypoka OB eSS EEDE (Ne yue6Hoii Hetenm)
18. n CxkopocTh XXIMquCKoﬁ peakiuu. DakTOphI, BIUSIONINE HA CKOPOCTh 1 ya.Hen. Ne 18

XUMHUYECKON PEeaKINH
19. 5. O0paTUMOCTh XUMHUUYECKHUX PEAKIINA. XUMHYECKOE PAaBHOBECHE 1 ya.uen. Ne 19
20. 6. Crioco0bl CMENIEHHsT XUMUYECKOTO PABHOBECHSI. 1 y4.Hen. Ne 20
21. 7. [I'upponuz 1 ya.Hen. Ne 21
22. 8. OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI 1 ya.Hen. Ne 22
23. 9. DneKTpoaun3 1 ya.Hen. Ne 23
o4, 10. [TpakTrueckas padota Ne 1. PermeHue skcriepuMeHTaIbHBIX 33/1a4 110 1 yu.Hen. Ne 24

TeMe «XUMHUYECKUE PEAKIIUN.

I11. BemmecTBa M MX cBOiicTBa 7

25. 1. MeTannbl, CTPOEHUE aToMa 1 yu.Hen. Ne 25
26. 2. CBoiicTBa METAIIOB 1 yu.Hen. Ne 26
27. 3. HemeTannsl. 1 yu.Hen. Ne 27
28. 4, Heoprannueckue KuciaoTsbl 1 yu.Hen. Ne 28
29. 5. Oprannueckue KUCIOThI 1 ya.uen. Ne 29
30. 6. OcHoBaHUs 1 ya.ued. Ne 30
31 7 [TpakTnueckast padborta Ne %.PCHIGHI/IG DKCIIEPUMEHTAJIbHBIX 3a1a4 10 1 yua.Hend. Ne 31

TeMe «BelecTBa 1 UX CBOMCTBAY.

IV. Xumusi 4 coBpeMeHHoe 0011eCTBO 3

32. 1. XHUMHYeCKast TEXHOIOTHS 1 ya.Hen. Ne 32
33. 2. XuUMHYECKast TPaMOTHOCTD 1 ya.men. Ne 33
34 3 KonTponbHas pa60T'il Ne2no Temam «Xumuueckue peakum» u 1 ya.Hen. Ne 34

«BermecTBa 1 UXCBONCTBaY

Hroro 34y
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Ipuiaoxenne 2
KPUTEPUU BBICTABJIEHUSA OTMETOK IO XUMUHU

Vcxomst U3 MOCTaBJICHHBIX 1IEJIeH M BO3PACTHBIX OCOOCHHOCTEH 00ydJaromuxcs,
HEOOXOMMO YYHTHIBATh: MPABMIBHOCTh M OCO3HAHHOCTH M3JIOKCHHS MaTepHaa,
MOJTHOTY PACKPBITHSl TOHSATUH M 3aKOHOMEPHOCTEH, TOYHOCTh YIOTPEOJICHUS
TEPMHHOJIOTHH, CaMOCTOSITEIbHOCTh OTBETA; JIOTUYHOCTh, JI0KA3aTeIbHOCTh B
U3JIOKEHUW MaTepuasa; CTeneHb CHOPMHUPOBAHHOCTH HHTEIUICKTYalbHBIX,
00111ey4eOHBIX, CTICIU(PUISCKIX YMECHH.

KpnTeplm OII€EHKH YCTHOI'O OTBE€TA:

OT1MeTKa «5»: OTBET ITOJHBIN U HpaBHHBHBIﬁ, OCHOBAH Ha I/ISY‘IGHHOI‘/’I TCOPHH,
H3JI0JKCH JIOTUYHO, ITIOCJICTOBATCIBbHO, JIMTCPATYPHBIM A3BIKOM.

OTMeTKa «4»: OTBET MOJIHBIM M MPAaBWIBHBIA HA OCHOBAHUHU HM3YyYEHHBIX TCOPHUH,
M3JI0)KEH B ONPEACICHHOW JIOTUYECKOM TMOCIEAOBATEIBHOCTH, IMPHU STOM
JONYIIEHbl 2-3 HECYIIECTBEHHbIE OIINMOKH, UCIPABICHHbIE YYCHUKOM IO
TPEOOBAHUIO YUUTETIS.

OTmeTka «3»: OTBET HOHHBIﬁ, HO IIpH 3TOM JOIIYIOICHBI CYIICCTBCHHBIC OIHI/I6I(I/I,
NN OTBCT HCHOHHBIﬁ, HE UMEET JOTMYECKOU IIOCJICA0OBATCIIBHOCTH.

OtMeTKa «2»: Ipu OTBETE OOHAPYKEHO HEMMOHMMAHHUE O0YUYaIOLUMCSI OCHOBHOTO
CoJlepKaHUsl y4eOHOro Marepuana, WM JOMYLIEHbl CYIIECTBEHHBbIE OIIMOKH,
KOTOpbIE OOYYAIOIINIICS HE MOKET UCITPABUTh IPU HABOJAAILMX BOMPOCAX YUUTEIS.

Kpurepuu onieHKHM NpaKTU4YeCKUX YMEHUI (IKCIEPUMEHTAJbHBIX YMEHHUI):

OrMeTka «5»: paboTa BBINOJHEHA TMOJHOCTHIO M MPaBUIBHO, CHEIAHBI BEPHbIE
HAOJIIOICHUS] M BBIBOJIbI, SKCIIEPUMEHT OCYILIECTBIIEH MO IJIaHY C YYETOM OXPaHbI
TpyJa W mOpaBwil pabOThl € BEIIECTBAMH M O00O0PYIOBAaHUEM, MPOSBICHbI
OpraHU3alMOHHO- TPYAOBBIE YMEHHUs (MOEpKUBAETCS YUCTOTa paboyero mMecra
Y TIOPAJIOK Ha CTOJIE, SKOHOMHO UCIOJIb3YIOTCS PEAKTUBBI).

OTrMeTKa «4»: IPaBWIHHO BBITIOJIHEHA paboTa, CeliaHbl BEepHbIE HAOIIOJEHUS U
BBIBOJIbI, HO TPU ATOM AIKCIIEPUMEHT MPOBEJEH HE MOJHOCTHIO WIU JOMYIIEHBI
HECYIIIECTBEHHBIEC OMIMOKHU B pabOTE C BEIIECTBOM U 00OPYI0BAHUEM.

Ot1meTka «3»: MpaBUILHO BBHITIOJHEHA paboTa He MeHee 50% wunu JomynieHa
CYILIECTBEHHAs] OLIMOKa B XOJI€ AKCIIEPUMEHTa, B OOBSICHEHUH, B O(DOpMICHUH
paboThbl, B COOJIIOJICHUHM MPAaBHII OXPaHbl Tpyda NpH paboTe C BEUIECTBAMU U
000pyZ0BaHUEM, KOTOPAsi UCIIPABIISETCS O TPEOOBAHUIO YUUTEIIS.

OtrMmeTrka «2»: jonyuieHbl 2 W 0ojiee CyIIECTBEHHbIE OIIMOKM B XOJe
HKCIIEPUMEHTA, B 00BSICHEHUH U 0(hopMIIeHHH PabOThI, B COOJIOICHUN TIPABUII TIO
OXpaHe Tpyda npu paboTe C BemecTBaMM M 00OpPYJOBaHHEM, KOTOpbIE
OOYYarOIINIICS HE MOKET UCIIPABUTH MO TPEOOBAHUIO YUUTEIIS.
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KpuTtepun onieHKH BbINOJHEHUS TECTOBBIX PadoT:

OtrMeTKa «5»: CTaBUTCS B TOM cllydae, €CJIM BEpHbIe OTBETHI cocTanisoT 91-100
% BBITIOJIHEHUSI pa0OTHI (BHICOKUI YPOBEHb OCBOCHMS).

OtMmeTKka «4»: CTaBUTCA B TOM Cllydae, €CJIM BEpHbIE OTBETHI cocTaBisitoT 71-90 %
OT OOIIETr0 KOJMYECTBA 3a/IaHUH (TIOBBIIIEHHBIN YPOBEHb OCBOCHUS).

OtmMmeTka «3»: CTaBUTCA B TOM CiIydae, €Clid BEepHbIE OTBETHI cocTaBisioT 50 — 70
% OT 00111ero KoJIM4YecTBa 3a1aHuii (0a30BbIll YPOBEHb OCBOCHUS).

OT1MmeTKa «2»: CTaBUTCS B TOM CIIy4ae, €CJIU BEPHBIE OTBETHI COCTABIIAIOT MEHEE
50% ot obmero koiaudecTBa 3aJaHUN (TMOHMXKEHHBIM W HU3BKUNA YpPOBEHBb
OCBOCHUA).

KpuTtepun oneHKu penieHusi pac4€éTHBIX 3a/1a4:

OtrmeTrka «5»: B JIOTHYECKOM pPacCy>KaACHUN HCT OIHI/I6OK, 3ajla4ya pPCHICHa
PalrOHAJIbHBIM crrocooom.

OTMeTKa «4»: B JIOTHYECKOM PACCYXICHUU M PEIICHUHW HET CYIIECTBEHHBIX
OomnOO0K, HO 3aJa4da

pelieHa HepaluoOHAIbHO WM JOMYIIEHO He 0o0yiee JBYX HECYIIECTBEHHBIX
OIINOOK;

OtmeTrka «3»: B JIOTMYECKOM PACCYyKACHUN HCT CYIICCTBCHHBIX OHIPI6OK, HO
AOITyHICHa omunOKa B MaTeMaTHYECKUX pacucrax.

OTrMeTKa «2»: UMEIOTCS CYILIECTBEHHbIE OUTMOKHM B JIOTHYECKOM PACCYKJIEHUU U B
pELIEHUN.

Kpurepuu oieHK# caMoOCTOATENbHON WIH KOHTPOJbHOM padoThI:

OtrMeTKa «5»: paboTa TOJHOCTHIO  BBINOJIHEHA; YYEHUK CaMOCTOSATEIHHO
CIIPaBIISICTCS C MPEIIOKEHHOW pabOTOM M B CHJIaX BBIMOJHATH JOMOJHUTEIBHEIE,
TBOPYECKUE 3aJJaHUs] WIIH 3aJJaHUSI TIOBBIIIEHHON CJIOKHOCTH.

OtrMeTKa «4»: paboTa BBITOJHEHA C¢ HEOOJBIIMMH HEIOYECTAMH;, YUCHHK
CIIPABJISIETCS C MPEJJIOKEHHON pabOTOM, AOMYCKAET HErPyObIe OIITMOKH.

OtrMeTKa «3»: paboTa BHIMOJHEHA YACTUYHO; YYEHUK JTOMYCKAET OLTUOKH.

OtMmeTka «2»: paboTa HE BBHINOJIHEHA;, YYCHHK JIMOO BOOOIIE HE CHPABISETCS C
paboTo, MO0 BBHIMOJIHSET JIMIIb HEOONBIIYIO €€ YaCTh C TTOMOIIBIO YUUTENS U C
rpyobIMH OIIMOKaMuU

Ilepeyennb omMO0OK

I'pyovie ouwuoku
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He3Hnanue ompeneneHnii OCHOBHBIX TIOHSITHH, 3aKOHOB, TPAaBUJ, OCHOBHBIX
MOJIOKEHUH  Teopud, QopMyJ, OOIIEHPHUHATHIX CHMBOJOB  00O3HAUCHUS
(bU3UYECKUX BEIMYWH, €AMHUI] H3MEPEHUSI.

Heymenue BbIIETUTE B OTBETE TJIABHOE.

Heymenue npuMeHATh 3HaHUSI IJIs1 PEIICHUS 3a/1a4

HeyMeHne moAaroroButh K paboTe YCTAaHOBKY WIIM JIaOOpaTOpHOE 000pYIOBaHUE,
MIPOBECTH OTIBIT, HEOOXOUMBIC PACUETHI, MU UCIIOIH30BATh TOTYyUYCHHBIE TAHHBIC
JUTSI BBIBOJIOB.

HebpexHoe oTHONIEHKE K JJabopaTopHOMY 000pYI0BaHHUIO

Hapymienne TpeOoBaHMii TpaBUia O€30MacHOTO TpyJda TMPH  BBITOJIHECHUH
IKCIIEPUMEHTA.

Hezpyovie outuoxu

Hetounoctu ¢GopMyJIupOBOK, ONPEACIICHUI, TOHSITHH, 3aKOHOB, TEOPHH,
BBI3BAHHBIC HEIOJHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OINPEACIISIEMOrO MOHSTHS,
OIMOKHA, BBI3BAaHHBIE HECOOIIOJCHUEM YCIOBUU TMPOBEACHUS OIbITA WM
U3MEpPECHUM.

HepanmonaiibHbIN BEIOOP X072 pelIeHUS.

Heoouéemui

HeparmmmonaiibHbIE 3amUCH TP BBIYUCIICHHSIX, HEpPAlMOHAIBHBIC TPUEMBI B
BEIYHCIICHUH, TTPEOOPa30BAHUN U PEIICHHUH 3a/1a4.

Apudmernyeckue OIMMOKM B BBIYMCICHUSX, €CIM O3TH OIMHOKKH Tpydo He
HCKaXXaloT peaIbHOCTD IMOJYYCHHOTO Pe3ybTaTa.

OTnenpHbIE TOTPENTHOCTH B (POPMYITUPOBKE BOTIPOCA MIIU OTBETA.

Heb6pexHoe BhITIOTHEHUE 3aMKCe, YepTexkeid, cxem, rpaduKoB.
Opdorpaduyeckre 1 MyHKTyallMOHHbBIE OIITHOKHU.
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