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Pa3paboTumnk nporpamMmei:
Hpesnunikas Hatanbs JleonunosHa, yuntens XxuMud MBOY «I'umnaazust Ne 31 Beiciiei
KBaTM(UKAIIMOHHON KaTEropru, KaHAUAAT NeJJarornuyecKuX HayK.

Peunenzent: Kusasera XKanna BrnaaucinaBoBra, yautens Xxumuu u 6uonoruu MbOY
«'mmuazus Ne 31» Beiciieil KBaTU(PUKATMOHHON KaTETOPUH.

Peunen3us:

JlanHas pabouasi mporpamMma MpeCTaBIseT COO0H MporpamMmy s TpernoiaBaHus
xuMuu B 10 k1acce ¢ 6a30BbIM ypOBHEM 00pa30BaHUs.

[Iporpamma OTBe4YaeT COBPEMEHHBIM TPeOOBaHUSAM K OOYUYCHHIO W TMPAKTHYCCKOMY
OBJIAJICHUIO HAaBBIKAMHM M OTPAXKaeT COBPEMEHHBIC TCHJICHIIMU B OOYYEHUU U BOCIIUTAHUU
JIMYHOCTHU.

[IporpaMma HOCUT LEJIIOCTHBIM XApAKTEP, BBIICICHBI CTPYKTYPHBIE YAaCTH, OCHOBHBIE
KOMIIOHEHTHI MPECTaBICHbl BHYTPU YaCTEH, COTJIACOBAHBI 1M, 3aJladyd U CIOCOOBI UX
JTIOCTH>KCHUS.

[TosicHuTeNnbHAA 3alKMCKa COCTABJIEHA IM€IarorduyecKd TIpPaMOTHO. SI3bIK M CTHIIb
WU3JI0KCHUS YETKUM, SICHBIN, 1OKa3aTeIbHBIN, JJOTUYHBIM.

TeMarndeckuii TIaH YYUTHIBACT OCHOBHBIE TpeOOBaHMS K OpraHu3aluyd y4deOHO-
BOCHUTATEIBHOTO MPOIIECCA B YUPEIKICHUMU.

Conepxxanue  mporpaMMbl  HOCHT  NPAKTUYECKUH  XapakTep, COOTBETCTBYET
COBPEMEHHBIM JOCTHKEHUSIM MEAATrOTUKU U TICUXOJIOTUH JIETEH.

BrijieieHbl OCHOBHBIC HAIIPABJICHUS COJICPKAHUA.

Mertoauyeckoe obecriedeHHE MPOrpaMMbl  JIOCTAaTOYHO  IIOJHO  IPEACTaBIISCT
MeIarOTHYeCKre, TCUXOJOTHUYCCKHE M OpraHU3allMOHHBIC YCJIOBHUS, HECOOXOAUMBIC IS
MOJyYEHHUS BOCIIMTATEIbHO-PAa3BUBAIOIIETO PE3yIbTarta.

[Iporpamma mpegycMaTpUBaeT ACSITEILHOCTHBIN MOAX0/I, PA3HOYPOBHEBOE OOyUEeHUE U
OTpaKaeT MHAUBUIYATBHBIN MOIX01 K 00YUYaIOIIUMCH.

B nporpamme yurena cnenuduka y4eOHOTO 3aBeJCHUS U OTpakeHa MNpaKTUYecKas
HaIpaBJICHHOCTh Kypca.

Takum oOpa3zoMm, naHHas pabouas MporpaMma MOKET OBITh PEKOMEHJOBaHA JIs
MJIAaHUPOBAHMSI pabOTHI B KJIaccax ¢ 6a30BBIM YpOBHEM H3ydeHus xumun B 10 Kiacce.

K.B.Kusasesa




IHosicHuTEeNLHAA 3aNIUCKA

PaGouas nporpamma no xumuu B 10 Kjacce cocTaBieHa Ha OCHOBE CIEAYIOIIUX
JOKYMEHTOB:

o ®enepanbHoro 3akona ot 29.12.2012 N-273 ®3 «O06 obpazoBanuu B Poccuiickoit
denepann» B ICUCTBYIOUIEH PEIAKIINM;

e IIpukaza MunucrepctBa o6pazoBanusi P® ot 05.03.2004r. Nel089 «OG6
YTBEPKJIEHUU (eepalbHOrO0 KOMIIOHEHTa TOCYJapCTBEHHBIX OOpa30BaTeIbHBIX
CTaHAApTOB HayaJlbHOTO OOIIEro, OCHOBHOIO OOIIEr0 M CpeaHero (IOJHOrO)
oO1ero o0pa3oBaHus» B JEHCTBYIOIIEH PEAAKINN;

e Jlpuxaza MunoOpazoBanua P® or 09.03.2004 N 1312 "OO yTBepxkaeHUH
(denepanbHOro 0a3UCHOr0 y4eOHOIrO IUIAHA W MPUMEPHBIX YUYEOHBIX IUIAHOB JJIS
oOpasoBarenbHbIX  yupexkaeHuit  Poccuiickoit ~ ®enepanuu, pean3yrOIINX
IporpaMmbl 00111eT0 00pa3oBaHus" B IEUCTBYIONIECH pEAaKIINH;

e [lucemMa MunucrtepctBa oOpazoBanusi U Hayku Poccuiickoit denepaiuu ot 7 uiois
2005 roma N03-1263;

e [IpumMepHOl mporpaMmbl cpedre2o (noanozo) obuje2o obpazosanus 1Mo y4eOHOMY
NPEAMETY «XUMUSY;

e amropckoit  mporpammbl  (H.H.I'apa), cooTBercTByIOmed  (eaeparbHOMy
KOMITOHEHTY rOCYJIJapCTBEHHOI'0 00pa30BaTENbHOTO CTaHAAPTA;

e [lonoxenuss o paboueld mporpaMme IO Y4EOHOMY MPEIAMETY, YTBEPKICHHOTO
npukazoMm gupekropa Nel79-J[ or 30 asrycra 2018 roma MBOYVY r. Kyprana
«I'umHazust Ne31».

[Iporpamma paccumtana Ha 34 yaca B X KJlacce, U3 pacuera - 1 yueOHBIN yac B
HEZeI0, U3 HUX: JIJIS MPOBEICHUs KOHTPOJBHBIX - 2 yaca, MPaKTHUYECKUX padoT - 3 vaca,
U3 HUX JIOMAIIHSS MpakTHaeckas pabota -1, mabopaTopHbsIx onbiToB - 10.

B paGoueil mporpamMme Hanuid OTpakKeHHE LENM W 3a/ayd HU3y4YeHUs XUMHUHM Ha
CTYNEHH TMIOJHOTO O0O0IIero oOpa30oBaHUsA, HW3JIOKEHHbIE B TMOSCHUTEIBHOM 3amucKe
[IpumepHOM mporpaMMbl 1O XHUMUUA. B HEM Tak K€ 3aJI0)KEHBI BO3MOXKHOCTH
MIPETYCMOTPEHHOTO CTAaHAAPTOM (OPMUPOBAHUS y 00YyHAIONTUXCS 0OIICYIEOHBIX YMEHUN
Y HABBIKOB, YHUBEPCAIBHBIX CIIOCO0aX JAEATEIHPHOCTH U KIIFOUEBBIX KOMIIETEHITUH.

[Ipuniunel oTOOpa OCHOBHOTO M JOIMOJHHUTEIBHOIO COACPMAHUS CBSI3aHbI C
MIPEEMCTBEHHOCTRIO 11eJIei 00pa30BaHus Ha Pa3JMYHbIX CTYNEHSX M YPOBHSX OOy4YeHUS,
JIOTUKON BHYTPHUIIPEIMETHBIX CBSA3EH, a TaK K€ BO3PACTHBIMU OCOOCHHOCTSIMHU y4aIlIUXCsl.

N3yuenue xumuu B 10 knacce HapaBiIeHO HA JOCTHKEHUE CICIYIONINX LeJIe:

- OCBOCHHE 3HAHUM O XMMHMYECKOM COCTABIIAIOLIECH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpPA, BAXKHEHIIINX XUMUYECKUX MOHATUSIX, 3aKOHAX, TEOPHUSIX;



- OBJAJICHHE YMEHUSMU NPHUMEHSTh TOJYyYCHHbIC 3HAHUA IS OOBSICHEHUS
Pa3HOOOPA3HBIX XUMHUYECKUX SIBIICHUNA U CBOMCTB OPraHMYECKUX BEIECTB, OLEHKH POJIH
XUMUH JIJIS1 Pa3BUTUSL COBPEMEHHBIX TEXHOJIOTUN U MOJTYYEHUH HOBBIX MATEPHUAJIOB;

- pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB W MHTEIUICKTYyaJIbHBIX CIOCOOHOCTEH B
MPOLIECCE CAMOCTOSITEIBHOIO MPUOOPETEHUSI XMMHUYECKUX 3HAHUM C HCIOJIb30BAHHEM
Pa3TUYHBIX UICTOYHUKOB HH(POPMAIIUU, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIIUTaHUE YOEXKICHHOCTH B MO3UTUBHOU POJIM XUMHH B )KU3HU COBPEMEHHOIO
oO1ecTBa, HEOOXOIUMOCTH XUMHUYECKH TPAMOTHOIO OTHOLIEHUS K CBOEMY 3JI0POBBIO U
OKpY’KAIOLIEH CpeNE;

- MPUMEHEHHE TMOJYYEHHBIX 3HAHUW W yMEHUH JUisi 0€30MacHOr0 MCIOIb30BAHUS
BEILIECTB M MaTepUajioB B OBITY, CEIbLCKOM XO3MiMCTBE M Ha IMPOU3BOJCTBE, PELICHUS
MPAKTUYECKUX 3aJlad B MOBCEAHEBHOW KU3HH, MPETYNPEKACHUS SIBICHUM, HAHOCSAIIUX
BpEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOILIEH Cpele.

CopepkaHue JaHHOTO Kypca BKIIOYA€T OCHOBOIIOJIATAKONINE XHMHUYECKHUE
TEOPETHYECKUE 3HAHMS, BKIIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHE BELIECTB, B
3aBUCHUMOCTH HMX CBOMCTB OT CTPOEHHSA, KOHCTPYHPOBAHUM BEIIECTB C 3aJaHHBIMU
CBOWCTBaMH, HCCIEJOBAHMM 3aKOHOMEPHOCTEM XHMHYECKHX MPEBPAIICHUN W MyTeH
yIpPaBJIEHUS UMU B LEJSAX MOJIYYEHHUS BEUIECTB, MATEPUAIIOB, SHEPTUH.

daxkTosoruyeckass 4acTb MPOrPaMMbl BKIIIOYAET CBEIECHUS 00 OpPraHMYeCKHX
BellleCTBaX. YueOHbI MaTepuans oOToOpaH TakuM O0O0pa3oM, 4YTOOBI MOXKHO OBLIO
OOBSACHUTDH HA JOCTYIHOM JJIs1 YYAIIMXCS YPOBHE TEOPETUUECKHE TOJIOKEHHUSI, U3y4aeMble
CBOMCTBA BEILECTB, XUMUYECKUE MTPOLIECCHI, MPOTEKAIOIINE B OKPYKAIOLIEM MUDE.

N3yueHne OpraHMYecKOM XHWMHM OCHOBaHO Ha ydyeHuun A.M.bytiaepoBa o
XUMUYECKOM CTPOCHHMM BEILIECTB. Y Ka3aHHbBIE TEOPETHUYECKUE OCHOBBI Kypca MO3BOJISIFOT
y4amuMcsi OOBSICHATh CBOWCTBA M3Y4aeMbIX BEIIECTB, a TakyKe O€30MacHO MCIOJIb30BaTh
ATH BEIIECTBA U MaTEPHUAJIbI B OBITY, B CETLCKOM XO3UCTBE U HA TPOU3BOICTBE.

B kypce 10 kiacca wu3ydaercs OpraHuyecKas XUMHUs, TEOPETUYECKYIO OCHOBY
KOTOpPOM COCTaBJISIET COBPEMEHHAsi TEOpUsA CTPOCHUS OPraHUYeCKUX COEAMHEHUH,
MOKa3bIBarOUasi €IMHCTBO XUMHUYECKOTO, AIEKTPOHHOI'O U MPOCTPAHCTBEHHOT'O CTPOCHHUS,
SBJICHHSI TOMOJIOTMM W HW30MEpWH, KiacCU(UKAIMs W HOMEHKJIATypa OpPraHMYEeCKUX
coeMHEHUN. Bech Kypc OpraHM4ecKo XMMHM IMPOHW3AH HJAECEH 3aBUCMMOCTH CBOWMCTB
BEIIIECTB OT COCTaBa U MX CTPOCHMsI, OT XapakTepa (yHKIUOHAIBHBIX TPYII, a TaKXKe
TEHETUYECKUX CBA3EH MEXK/y KJIacCaMHU OPraHUYECKUX COCIMHEHUI.

B nanHOM Kypce cojiepkarcs BaKHEWIIUE CBEACHHS 00 OTAENbHBIX BEIIECTBAX U
CUHTETHYECKUX MaTepHuallax, O JIEKAPCTBEHHbIX MpernapaTax, CIoCOOCTBYIOIIUX
(hopMHUPOBAHUIO 3JOPOBOTO 00pa3a MKU3HU U 00ILEH KyIbTYphl YEJIOBEKA.

B u3ydyenuu Kypca 3HauMTENbHAs POJIb OTBOJUTCS XMUMHUYECKOMY SKCIEPUMEHTY,
COOJTIOICHUIO HOPM U IIPABHJI B XMMHUYECKUX JTA00OPaTOPHSIX.



YcuieHa IIPaKTUYECKas HANPABICHHOCTb IPOrPAMMbl 34 CYET  YPOKOB-
PAKTUKYMOB, YPOKOB- OOOOIIEHUI U 3aKpEIJICHUM; YPOKOB, MOCBSIIEHHBIX HW3YYEHHIO
OCHOB XMMUYECKHUX IIPOU3BOJICTB.

VYceunena npakTUYeCcKas, BaJCOJIOTMYECKass M DKOJIOTMYECKas COCTABIISIOLINE
y4eOHOH TTPOTPAMMBI.

[IpomexyTouHas arrectanus no xuMuu B 10 knacce He IpeaycMOTpeHa JIOKAIBHBIM
aKTOM T'MMHA3UHM, HO B KOHIIE M3YYEHHUS Kypca OpraHMYEeCKON XMMHUHU MPEeIyCMOTpPEHa
KOHTpOJIbHAS paboTa B opme TecTa.

TPEBOBAHMUSA K YPOBHIO YCBOEHUSA YYEBHOI'O MATEPHUAJUIA

B pesynbrate uzyuenust xumuu B 10 ki1acce Ha 6a30BOM ypOBHE YUEHHK JOJKEH:
3HaTh/ MIOHUMATH!
® gaxcHellwiue XUMUYECKUE NOHAMUA . YTIIEPOAHBIN CKelleT, (YyHKIMOHAIbHAs
rpyIa, u30Mepusi, romoJiorus. ['oMmonoruueckuid psia, romoaoru. CTpyKTypHas
n3oMmepusi. TUIbl XUMHUYECKHUX CBSI3€M B MOJIEKYJIAX OPTAHUYECKUX COCAUHEHUM.
® OCHOBHbIE 3AKOHbI XUMUU' 3AKOH COXPAHEHUS MAcChl BEIIECTB, TOCTOSTHCTBA
COCTaBa, NEPUOJUYECKUN 3aKOH;
® OCHOGHbIE MEOPUU XUMUU . XUMAYECKON CBS3H, DJIEKTPOJIUTHIECKON AUCCOIUALINH,
CTPOCHHUE OPTraHUYECKUX COCTMHEHUM;
® gadiCHelluue 6eU|ecCmed U Mamepuansl. MeTaH, STUIICH, alleTUIIeH, O€H30J1, 3TaHOo,
KapOOHOBBIE KUCJIOTHI (YKCYCHYIO KHCIIOTY), 5KUPBI, MbLJIa, TJIFOKO3a, caxapo3a,
KpaxMall, KJieTuyaTka, O€JIKH, ICKYCCTBEHHbIE U CHHTETUYECKUE BOJIOKHA, KayuyyKH,
MJIACTMACCHI.
Ymersb:
® Ha3pleamb W3YUYCHHBIE BEIIECTBA MO "TPUBUAIBHOW' WIM  MEXIYHapOIHOU
HOMEHKJIaTYypE;
® onpedenams. BAJCHTHOCTb, CTENEHb OKUCIICHUS, THI CBSI3M B COCIUHEHUSX, 3apsj
MOHA, XapakTep cpelbl B pPAaCTBOPAX OPTraHUYECKUX COCIMHEHUM, OKUCIUTEIb U
BOCCTAHOBUTENb, MPUHAJJIECHKHOCTh BEIIECTB K Pa3IMYHBIM KJlacCaM OPraHUYECKHUX
COEMHECHUM.
® Xapakmepu3o0eamsp. OCHOBHBIC KJIACChl OPTraHMYECKUX COCIUHEHUH, CTPOEHUE H
XUMUYECKHE CBOMCTBA N3YYEHHBIX OPraHUYECKUX COCTUHCHUM;
® (00bACHAMY . 3aBUCUMOCTb CBOMCTBA BEIIECTB OT COCTAaBA U CTPOEHUS,
® @bLINOAHAMG. XUMHWYECKHH  DKCHEPUMEHT MO  PACHO3HABAHMIO  BAXXHEUIINX
OpraHUYECKHUX BEILIECTB;
® nposooump: CaMOCTOSITENbHBIA MOUCK XUMHUUYECKOW MH(GOPMAIIMHU C UCIIOIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAy4YHO-TIOMYJSIPHBIX U3AaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX,



pecypcoB MHTepHETa); UCIOJIb30BATh KOMIBIOTEPHBIE TEXHOJOTHHU JIsi 00paboTKU U
nepenayu XUMUYeCKor MHPOPMaIIMU U €€ TIPEJICTABIICHUS B Pa3IMYHBIX (hopMax;
® HCHOJb30BATH NMPUOOPETEHHBbIC 3HAHUS M YMEHHUS B MPAKTUYECKOW ACSATEIBHOCTU U
MTOBCEHEBHOM KU3HU JJIA:
- OOBSACHEHHS XWMHUYECKHMX SIBJICHUHM, MPOUCXOMAIIMX B NpHpPOAE, OBITY MU Ha
IIPOU3BOJICTBE;
- ONpENENICHUs] BO3MOXHOCTH IPOTEKAHUSI XUMUYECKUX NPEBPALICHUN B Pa3IMYHBIX
YCJIOBUSIX U OLIEHKH MX MOCIEICTBHIA;
- 3KOJIOTUYECKH T'PAMOTHOTO MMOBEICHUS B OKPY>KAIOILIEH CPELIE;
- OLICHKHM BJIMUSHUSA XHMHMYECKOIO 3arpsA3HEHUS OKPYKAKOUIEH cpeapl Ha OpraHu3M
YeJIOBEKA U IPYTU€ KUBBIE OPraHU3MBbI;
- 0e30MacHOro oOpalleHuss ¢ FOPIOYUMH U TOKCHYHBIMU BEIECTBAMM, JTAOOPATOPHBIM
000py10BaHUEM;
- KPUTHUYECKON OIIEHKH JOCTOBEPHOCTH XUMHUUECKON HHQOpMaIMu, MOCTyHarolie u3
Pa3HbIX HCTOYHUKOB.

COAEP/KAHHUE YYEBHOI O IIPE/IMETA

Tema 1. TeopeTnuecKkue OCHOBbI OPraHU4YeCKOM XuMuu (4 4)
@opMHUPOBaHUE OPraHUYECKOM XWMMHHM Kak Hayku. OpraHudeckne BENIECTBA.
OCHOBHBIE NTOJIOKEHUS TEOPUU CTPOECHUS OpraHndeckux BemecTB A. M. bytieposa.
Papukansl. @yHKuroHanpHbIe rpynmnbl. I omonornueckuit paa. ['omomnoru.
CrpyxrypHas nzomepus. HomeHnkiarypa.
DNeKTpoHHAs IPUPOAA XUMUYECKHUX CBA3EH B OPraHUYECKUX COCIUHEHUSX.
Knaccudukanus oprannyeckux coeiMHeHu. [ ubpunnsaius aTOMHbIX OpOUTAIIEH.
JemoncTpanuu. O3HaKOMJIEHHE C 00pa3liaMi OPraHUYECKHUX BEIIECTB U MAaTEPHAJIOB.
Mopgenn MOJEeKyJn OpraHMYeCKUX BEHIECTB. PacTBOPMMOCTH OpPraHMYECKHX BEIIECTB B
BOJIE U HEBOJHBIX pacTBopuTeisx. [lnaBnenue, oOyrivBaHUE U TOPEHHE OPTraHUYECKUX
BEILIECTB.

YIJAEBOJOPO/BI (13 1)

Tema 2. TlpenenbHble YyriaeBoAopPoabl (aJKaHbl) (3 1)

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME ankaHOB. HoMeEHKiaTypa W M30Mepusl.
DOU3NYECKME U XUMUYECKHUE CBOMCTBA AJIKaHOB. [lonydyeHre u npruMeHeHne ajJKaHoB.

JemoncTrpanun. OTHOLIEHWE aJKaHOB K KHCJIOTaM, WIeJIo4aM, K pacTBOpYy
nepMaHraHaTa Kajius u OpoMHOHM BoJie.

JlaGopaTopHbie onbITHI. M3roToBIeHNEe Mozened MOJIEKYJd YrieBOJOPOJIOB U
rajoreHONPOU3BOAHBIX.



Pacuernble 3agauu. Haxoxmenune  MomnekymsipHOW  (GOpMyNbl  OPTaHHYECKOTO
coelMHEeHUs 1o Macce (00beMy) MPOAYKTOB CTOPAHMUS.

Tema 3. HenpeneabHble YIieBoAOPo/bI (5 ).

AJIKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE AJIKEHOB. |'OMOJIOrMYeCcKUil
psan. Homenknarypa. M3omepus: yraepoaHOW LENH, MOJOXKEHUS KPAaTHOW CBS3M, yuc-,
mpaHnc-u3oMepus. XuMudeckue cBoucTBa. [IpaBuno MapkoBHukoBa. [lonyuenue wu
MIPUMEHEHUE ATKEHOB.

J{ueHoBbIe yriesoaopoabl (aaxaaumenbl). CtpoeHue. CBoiICTBa, NPUMEHEHHUE.
[IpupoaHbIl KaydyK.

AJIKHHBI. ALIETWIEH U €r0 TOMOJIOTH. JJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
AnkuHbL: TOMonoru U u3omepsl. HomeHnknatypa. ®usznueckue 1 XMMHYECKUE CBOMCTBA.
[Tonyuenne. [Ipumenenne.

JemoncTpanuu. [lonydyenne aneruieHa B jaboparopun. Peaknus —aneTwieHa ¢
pacTBOpOM I€pMaHraHata Kajus M OpoMHOW Boaou. I'openue aueruneHa. PaznoxkeHue
Kay4dyKa IIpY HarpeBaHWUU U UCIBITAHKUE NTPOJTYKTOB PA3JIOKECHUS.

Tema 4. ApomaTuyeckue yriieBoaopoanl (apeHni) (2 4)

ApeHbl (apoMaTH4YeCKHe YIJIeBOAOpPoabl). beH3on u ero romosioru. beHzonm —
MPEACTABUTENb APOMATHYECKUX YTrieBOAOpoa0oB. CTpoeHHEe, CBOMCTBA M MPUMEHEHHUE
O0enzona. CpoiicTBa roMosioroB O€H30Jla Ha NHpHUMepe ToiyoJsia. ['eHeTndeckas CBA3b
apOMAaTUYECKHUX YTIEBOAOPOIOB C APYTHUMH KJaccaMu YIiieBOJIOPOIO0B.

JemoncTpanuu. beHs3on kak pacTBopuTels, ropeHre 6ensona. OTHouIeHre 0eH301a K
OpOMHOI BOJI€ U pacTBOpPY NepMaHranara kaiausi. OKUCJIeHHe TOIyoJIa.

Tema 5. IlpupoaHbie HCTOYHUKH YIJ1€BOI0POAOB (3 )

[Ipupoauwiii  ra3. Ilonyraele HedTanble ra3el. Hedts, €€ mnepepabotka.
Hedrenpoaykrsl. Kpekunr.

JlaGopaTopHble onbITbl. O3HAKOMJIEHUE c oOpazuamu MIPOTYKTOB
HedremnepepabOTKH.

KonTpoabhasi padora Ne 1 o teme «YT11€BOA0POABLDY

KNCJIOPOACOLEPKAIIME OPTAHUYECKHUE COEIUHEHUA (11 yacos)

Tema 6. Cnimpthl 1 (peHOBI (4 1)

[IpenenpHble OqHOATOMHBIE CIUPTHL. CTPOEHUE, NMOTYYEHUE, CBOWCTBA U IPUMEHEHHUE.
OU3NOIOTHYECKOE IEUCTBUE CIIUPTOB HA OPTAHU3M YETOBEKA.

MHOroaToMHbl€ CIUPTHL. DTHIICHIJIMKOIIb, INIHLepUH. CBOWCTBA, IPUMEHEHNE.



®enonbl. CpolicTBa (enorna u ero npumeHeHue. Ctpoenue. TOKCHUHOCTH (eHONA U
€ro COeIMHEHUMN.

['eneTnueckasi CBA3b COUPTOB U (DEHOJIOB C YIIIEBOOPOAAMHU.

JlemoncTpanun. B3zanmoselicteue  ¢eHosa ¢ OpOMHOM  BOJIOM M pacTBOPOM
TUAPOKCUIA HATPUSL.

JlabopaTtopHbie onbIThl. PacTBOpeHHe IMIepuHa B Bojae. Peakius riauuepuHa ¢
ruapokcugom meau(1l).

Tema 7. Abaeruabl, KeTOHbI, KApOOHOBbIE KHCJIOTHI (5 1)

KapOoHwibHble COENUHEHUS] — albAETUAbl W KeTOHbl. CBOICTBA M NPUMEHECHHE
aNbAETUIOB, IOTyYECHUE.

JemoncTpanun. BzaumoselictBue MeTaHans (dTaHalsi) C aMMHUAYHBIM PacTBOPOM
okcuna cepeopa(l) u ruapokcuaa wmenu(Il). PacTBopeHue B aleroHe pas3IMYHbBIX
OpTraHUYECKUX BEIECTB.

KapOonoBbie kucinorel. llomydyeHue, cBOHCTBa U NPUMEHEHUE MPEACIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

['enetnueckass CBsI3b KapOOHOBBIX KHCIOT C JIPYTMMH KJIacCaMH OPTaHUYECKUX
COCIMHCHUM.

IIpakTnyeckue padoTbl

e TlomydyeHue FTUJIEHA U U3YUYEHUE €TO CBOWCTB.
o Pemenue sxcnepuMeHTaIBHBIX 33724 Ha paclio3HaBaHUE OPraHUYECKUX BEIECTB.

Tema 8. Kupbl. YriaeBoasl. (3 1)

Cnoxunble 3¢upsl. XKupsl. CtpoeHue, CBOWCTBa, MONy4YeHHUE, NMpuMeHeHue Kupel B
npupone. Moromue cpeacrtBa. IlpaBuia OGe3onacHoro oOpallleHHs CO CpencTBamMu
OBITOBOM XUMHH

I'moko3a. Ctpoenune Mosekynbl. DpykToza — uzomep mtoko3bl. CBOWCTBA TIIFOKO3BI.
ITpumenenue. Caxapo3a. CtpoeHue mosiekysbl. CBONCTBA, IPUMEHEHHE.

Kpaxman u uenmrono3za — npupoHbie noauMepbl. CBoiicTBa. Haxoxienre B mpupo/ie.
[Ipumenenue. AneratHOe BOJOKHO. XWUMHUA M Tuina. KamopuiHOCTH O€JIKOB, KUPOB U
YIJIEBOJOB.

JlabopaTopHbie onbITHI. PACTBOPUMOCTB KHPOB, JOKA3aTEILCTBO UX HEMPEAETBHOTO
XapakTepa, OMbUIEHHUE XKUPOB. CpaBHEHUE CBOMCTB MbUIa M CHHTETHYECKHUX MOIOIIUX
CpeACTB. 3HAKOMCTBO C oOpasllaMu MOIOIIUX CpeAcTB. M3yueHne HX cocTaBa H
MHCTPYKIIMI 10 NpuUMEeHeHH0. BiaummojeicTBue TOKO3bl ¢ Tuapokcugom memu(ll).
BaumopeiictBue kpaxmana ¢ uogoMm. O3HakomJieHHE € 0Opa3liaMd OPUPOJIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH.



A30TCOAEPXALIME OPTAHUYECKHUE COEIUHEHUS (3 u)

Tema 9. AMMHBI H aMUHOKHCJIOTHI (2 4)

Amunsbl. CtpoeHre Mouiekysl. Pusznueckne M XuUMU4eckue cBoucTBa. CrTpoeHue
MOJIEKYJIbl aHWIHHA. CBOICTBA, NPUMEHEHHE AHWIINHA.

AMHHOKHCHOTHI. M30Mepuss u HoOMeHknarypa. CBoilcTBa. AMHMHOKHCIOTBI Kak
amboTepHble  OopraHuyeckue coeauHeHus. llpumenenue. ['eHernyeckass  CBSI3b
AMHUHOKHCJIOT C IPYTUMH KJIACCAMHU OPraHUYECKUX COCIMHEHUM.

JemoncTpanuu. OKpacka TKaHU AaHWJIMHOBBIM KPAaCUTEIIEM.

Tema 10. beaxu (1 4)

Beaxn —npupoansie nonmumepsl. CoctaB, CTpOCHHE, CBOMCTBA. benku B opranusme.
Cunre3 OenkoB. XuMus M 310poBbe yenoBeka. Jlekapctsa. IIpoOiemsl, CBsi3aHHBIE C
MIPUMEHEHUEM JIEKaPCTBEHHBIX MPENnapaToB

JeMoHcTpanum. J{oka3aTenbcTBO Haduuus (PYHKIMOHAIBHBIX TPyHIl B pPacTBOpAxX
aMUHOKHCIIOT. lIBeTHhle peaknuu Ha Oenku (OumypeToBass M KCAHTOIPOTEUHOBAs
peakun).

JlabopaTopubie  omnbIThL. [[BeTHble peakuun Ha  Oenku  (OuyperoBas U
KCAHTOIPOTEMHOBAs PEAKIUN ).

BBICOKOMOJIEKYJIAPHBIE COEJUHEHMUSA (2 4)

Tema 11. CuHTeTHYECKHE MOJTUMEPHI (2 )
[Touarue o BMC: miiactmacchl, KaydyyKu, BOJIOKHA.
Opranuyeckast XuMusl, YEJIOBEK U MPUPOAA.
JemoncTpamun. OOpasipl MIaCTMACC, CUHTETUYECKUX KaydyKOB M CHUHTETHYECKUX
BOJIOKOH.
Jlomamnss npakTudeckas padora. PacriosHaBaHue 1mjiacTMacc U BOJIOKOH.
KonTpoabHasi paéoTa 1o Kypcy opraHu4ecKo XuMuu



YUYEBHO-TEMATHUYECKOE INTAHUPOBAHUE

B ToMm umncJie:

KosaunvecTBo
Ne Paznen Tema NPaKTHYECKHE | KOHTPOJIbHBIE
‘1acos padoThI padoThI
Teopernueckue 4
1 | ocHOBBI OpraHnYecKoi
XHMMH
[IpenenspHubIC 3
YTJIEBOJIOPOIbI
Henpenenbhbie 5
YTJIEBOJIOPOJIBI
2 | YraeBogopoabl ApoMartnueckue 2
YTJIEBOJIOPOJIBI
[Mpupoausie 3
MCTOYHUKH
YTJIEBOJIOPOJIOB
CoupTsL. 4
DeHOJIBI
Kucaopoacoaep:xamue AJTbICTHIIBI. 5
KeToHsl.
3 | opraHmveckue 2
COETHeHHSI KapGoHoBbie
KHCJIOTHI
Kupsr. 3
YrieBobl
A3oTcoaep:kaimme AMWHEL. 2
4 | opraHuvecKmne AMHWHOKHCIIOTHI
coeIMHEeHMsI benku 1
5 BroicokomouiekyJisipubie | CHHTETHUECKHE 2 1
COeTUHEeHUsI TTOJTMMEPBI
34 gaca 3 4aca 2 yaca

XuMus.
yupexaenuit./ Pynzutuc I'.E., ®enpaman @.1°.- M.: TIpocsemienue, 2009.- 192 c.

HNEPEYEHDB JIUTEPATYPBI U CPEACTB OBYUEHUSA
Pabouas nmporpamMMa opueHTHpOBaHA Ha UCITIOJE30BaHNE YUeOHMKA:

Jluteparypa s yunrens:
l'apa H.H. IIporpammsl
IIpocsemenne, 2008. -56¢.

Opranuueckass XUMMUSL.

10 xmacc.

00111e00pa30BaTENbHBIX  YUPEXKICHUH.

Yuebuuk s 001eo0pazoBaTeIbHBIX

XUMHAA.

M.:

Paneuxuii A.M. KonTtposbhbsie padoTsl o xumuu B 10-11 knaccax: mocodue ajist yauTers.
— M.: IIpocsemienue, 2006. — 96 c.
I'apa H.H. Xumus: ypoku B 10 ki1.: mocobue s yuurtens. — M.: IIpocsemnienue, 2008. —
11c.




JlonoJiHMTe IbHAA JTUTEPATYPA ISl YUUTEsI

["abpuensa O.C., OctpoymoB N.I'. O6mast xumusi B Tecrax, 3ajadax, ynpaxHeHusx. 11

kiace: Yueb. mocobue mist obmeoOpa3oBar. yupexaenuid. - M.: JIpoda, 2004.- 304c.

Paneukuit A.M., I'opuikosa B.I1., Kpyrnukosa JI.H. /lunaktnueckunii Matepran no XuMuu

st 10-11 xmaccos: mocobwue st yaurtens. — M.: [Ipocsemenne, 2005. — 79 c.
JlonoJiHUTEIBLHAA JIUTEPATYPA VISl YUAIUXCS

babkoB A.b., IlomkoB B.A.- OOmas u Heopranuyeckas xumusa: Ilocobue s

cTaplileKJIacCHUKOB 1 adbutypuentoB. M.IIpocsemenne, 2004 — 384 c.

Ky3emenko H.E., Epemun B.B Hauana xumun. Yue6. mocobue ajis CTapIieKIacCCHUKOB 1

MocTynaromux B By3bl.. — M.: [Ipoda, 2006. — 324 c.

Jls peanu3anuy NporpaMMbl JaHHOTO y4eOHOTO MpeaMeTa HEOOXOUMBI CIEAYIOIINE
cpeocmea 00yueHus:
1. O6opynoBaHHBIN KAOMHET XUMUHU.
Komnbrorep
MynbTUMEIUATPOEKTOP
HNHTepakTuBHAs NOCKa
Brixon B UHTEpHET
Mebenb
JlaGopartopHas nocyaa
HaGop /u1st U3roTOBJICHUS IIAPOCTEP>KHEBBIX MOJIETIEH

© 00N Ok WN

Heobxoaumplii iepeyeHb peakTUBOB U MPUOOPOB ISl MPOBECHUS
JIEMOHCTPAIIMOHHBIX OMBITOB, JTA0OPATOPHBIX OTBITOB U MIPAKTUYECKUX Pa0OT.



IHOYPOYHOE IINTAHUPOBAHMUE

Ne | Neypoka TemMbl ypokoB
YPOKa | B TeMe
Teopernueckue 0CHOBbI OPraHM4ecKoil xuMum (44)

1 1 @opMHUPOBAHUE OPraHUYECKON XUMHUH KaK HayKu. OpraHu4ecKkue
BenecTBa. OCHOBHBIE MOJOKEHUS TEOPUH XUMUYECKOTO CTPOCHHUS
oprannyeckux Bemects A.M.bytieposa

2 2 DNeKTpoHHAs IPUPOAA XUMUYECKHUX CBA3EH B OPraHUYECKUX
coeTMHEHUSIX. CTPYKTypHasi H30MEPHSI.

3 3 Panukanel, DyHKIIMOHANBHBIE TPYNIIBL. [ OMOJIOTHYECKUH PsIA.
I'omonoru. Homenknarypa. Knaccuduxaius opraHu4ecKkux
COCIMHEHUH.

4 4 ['ubpunmn3anys aTOMHBIX OpOUTANICH

Yriaesoaopoasl (13 yacos)

5 1 DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE aKaHOB. ['omoioru
Y U30MEpbl, HOMEHKJIaTypa

6 2 [Tomyuenue, cBoiicTBa M MPUMEHEHHUE alKaHOB. DU3NYECKHE U
XUMUYECKUE CBOMCTBA

7 3 Pemnrenue 3amau

8 4 DIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE AJIKEHOB.
Homenknarypa. I'omosiorus u uzoMmepusi: yriepoaHou LelH,
M0JIOKEHUS] KPATHOM CBSI3U, IUC-TPAHC-U30MEPHS.

9 5 [IpaBuno MapkoBHHKOBa. XUMUYECKHE CBOMCTBA, TOTYyUYCHUE
AJIKEHOB, IPUMEHEHHE.

10 6 CrtpoeHnue, cBolicTBa, MpUMeHeHue ankaaneHoB.IlonaTue o
JMEHOBBIX YIJI€BOAOPOIAX.

11 7 [TpupoaHblil KaydyK

12 8 AJIKMHBI: TOMOJIOTH U U30MEPhI, HOMEHKJIaTypa. Pusnyeckue u
XUMHUeckue cBorctna. [lonyyenue, npuMeHeHue . ALIETHIICH U
€ro FOMOJIOTH. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE.

13 9 ben3oun u ero romosnoru. beH3on-npencTaBuTeNlb apOMaTHUYECKUX
yraeBoaopoaoB. CTpoeHue, CBOMCTBA, MPUMEHEHHe OEeH30171a.

14 10 I'eneTnueckas CBsI3b ApOMATHUECKUX YTIIEBOJOPOJIOB C APYTUMHU
KJlaccaMu yriaeBoaopo10B. CBoiicTBa roMoJIOroB OeH30a Ha
IpUMEPE TOIYOJIA.

15 11 [Tpupoausiii 1 mONyTHBIA HETSIHBIE Ta3bl, UX COCTAB H
IpPUMEHEHUE

16 12 Hedrs, e€ nmepepadotka. Hedrenpomykrel. Kpexkunr.

17 13 KonTtposarHas pabota Ne 1 o TeMe «YTI1eBOA0POABDY
Kucnopoacoaep:xammue oprannyeckne coexnnenus (12 yacon)

18 1 [IpenenpHble 0onHOATOMHBIE CIUPTHI. CTpOEHKE, MTOIYyUYEHHE,
CBOMCTBA U npuMeHeHne. OU3N0I0rnIecKoe NeNCTBUE CIIMPTOB
Ha OpraHu3M Y€JIOBEKA.

19 2 MHOroaroMHble CIUPTHIL. DTHJICHIJIMKOJIb, IIHLepruH. CBOWCTBA,




ITPUMCHCHUC.

20

®enoubl. CBolcTBa (heHOMa U €T0 MPUMEHEHHE, CTPOCHHE.
TokcuYHOCTH (PeHOTIa ¥ €er0 COeTMHEHUH.

21

SN

I'eneTnyeckas CBSI3b CIIUPTOB U (I)GHOJIOB C YIjIicBoaopoaaMu

22

KapOonunbHbIe COeTUHEHUS — albACTHUIALI U KeTOHBI. CBOMCTBA H
MIPUMEHCHUE aJIbJICTUJIOB, MOJIYYEHHE.

23

Kap6onossie kucnotsl. [lonydenue, cBoCTBa U IPUMEHEHNE
MpeIeIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

24

I'eneTnyeckast CBSI3b Kap6OHOBI>IX KHCJIOT C APYTUMHU KJIaCCaMH
OPraHNUYICCKUX COCI[I/IHCHHﬁ

25

[TpakTuyeckas padora Ne 1 «IlomydeHue sTuiIeHa, M3y4eHUE €T0
CBOWCTB»

26

[Ipaktuueckas padora Ne 2 «Pemenue skcriepuMeHTaIbHbIX 33/1a4
Ha MOJyYCHHUE U PACTIO3HABAHNE OPTaHUYECKUX BEIIECTBY

27

10

Cnoxusie 3¢upsnl. XKupsl. CTpoeHue, CBOMCTBA, MOTYyYEHUE,
npuMenenue JXKupel B npupoae. Moromue cpencrsa. [lpasuna
0e30macHOro 00palleHus co CpeicTBaMu OBITOBOM XUMUU

28

11

VYraesoasl. ['moko3a. CtpoeHune Mosekyibl. @pykTo3a- H30Mep
rroko3bl. CBoMCTBA Ii1t0Ko3b1. [Ipumenenue. Caxapo3a.
CTtpoeHue MOJIEKYJIbl, CBOMCTBA, TPUMEHEHHE.

29

12

Kpaxman u nemntono3za — npupoaHbie noauMmepsl. CBOMCTBA.
Haxoxnenue B mpupone. Ilpumenenue. AneratHoe BOJOKHO.
Xumus u nuia. KajnopuiiHocTh 0€1KOB, )KUPOB U YTIIEBOJIOB.

A3oTco/ep:kalue Oprannyeckue coequHeHus (34)

30

Awmunbl. CTpoeHre MoJieKyI. PU3NYECKUE U XUMUYECKUE
cBoiicTBa. CTpoeHHre MOJIEKYJibl aHuIMHa. CBOMCTBA, MPUMEHEHUE
AHWUJINHA.

31

AmuHokucnoTel. U3omepusi, HomeHkinatypa. CBoicTBa.
AMMHOKHCIIOTHI KaK aM(OTepHbIE OPraHUYCCKHUE COSTUHCHHMS.
[Ipumenenue. ['eHeTHUECKas CBSI3b AMUHOKHUCIIOT C APYTUMU
KJIAaCCaMM OPTaHMYECKUX COCTUHECHUM.

32

benku-npuponnsie noaumepsl. CocTaB, CTPOEHUE, CBOWCTBA.
benku B opranuzme. CuHTe3 6€KOB. XUMHUS U 310POBbE
yenoBeka. JlekapcTsa. [IpobsieMbl, CBsI3aHHBIE C MPUMEHEHHUEM
JIEKAPCTBEHHBIX MPEMAPATOB.

BbicokoMoJIeKyJIsIpHBbIE coeIuHeHns (2 1)

33

[Tonsitne 0 BMC: miiactMacchl, KaydykH, BOJOKHA.
Oprannueckast XUMHsl, YEJIOBEK U IPUPOAA.

Jomarmasst mpaktudeckast padota Ne 3 «Pacno3naBanue
IIJJACTMACC U BOJIOKOH)

34

KoHntposibHast paboTa o Kypcy opraHM4eckoi XuMuu




KpuTtepun u HOpMbI OLIEHKH 3HAHMIA M YMEHH 00y4arouXxcs

Pe3ynpTaThl 00yueHHs XUMHUHU JOJDKHBI COOTBETCTBOBATH OOIIMM  3ajavyam
npeaMeTra U TpeOOBaHUSM K €r0 YCBOCHHIO.

PesynbraThl 0OyueHHsI OLEHUBAIOTCS 10 msATHOaIbHOM cucteme. [lpu  oieHke
YUUTBHIBAIOTCS CIIETYIONINE KaYEeCTBEHHBIE MTOKa3aTeIN OTBETOB:

* TIyOuHa (COOTBETCTBUE U3YUECHHBIM TEOPETUUCCKUM OOOOIICHUSM);

* OCO3HAHHOCTH (COOTBETCTBHE TpeOyeMbIM B MpPOTrpaMMe YMEHHUSM MPUMEHSTH

MOJTy4YEeHHYI0 HHPOPMAIIHIO);

* TOJHOTA (COOTBETCTBHE 00BEMY MPOTPaMMbl U HHGOPMAITIHN YICOHMKA).

[Ipy olileHKEe YYUTHIBAIOTCS YHUCIO M XapakTep OIMOOK (CYIIECTBEHHbBIE WIH
HECYILIECTBEHHBIE).

CymiecTBEeHHbIE OIIMOKM CBS3aHbl C HEJOCTATOYHOW TIIIYOMHON M OCO3HAHHOCTBIO
OoTBeTa (Hampumep, YYEHHK HENpPaBWILHO YyKa3aJl OCHOBHbBIE IIPU3HAKU TOHSTHUH,
SBJICHUM, XapaKTepHbIE CBOMCTBAa BEIIECTB, HENMPABWIBHO CQHOPMYIHPOBAT 3aKOH,
OpaBWIO Y T.I. WIK YYEHUK HE CMOT IPUMEHUTh TEOPETUUYECKUE 3HAHMS s
OOBSCHEHHUS] MW TPEACKa3aHWsl SBJICHUM, YCTAHOBIJICHUS MPUYHMHHO-CIICJICTBEHHBIX
CBs3€H, CpaBHEHUS U KiacCUUKAIUK SIBJICHUH U T. 11.).

HecyuiecTBeHHbIE OIIMOKM  OINpPEAESAIOTCS HEMOJHOTOM oTBeTa (Hampumep,
yIOyIIEHHEe W3 BHJIa KAKOTO-TMOO HeXapaKTepHOTro (akTa MpU ONMUCAHUU BEIECTBA,
mporiecca). K~ HUM  MOXHO  OTHECTH OTOBOPKH, OIHKCKH, JIOMYIICHHBIE II0
HEBHUMATEJIBHOCTH (HaIpUMep, Ha JBa U OoJee ypaBHEHHS PEaKIMil B MOJHOM MOHHOM
BH/JIC JIOMYIIIEHA O/IHA OllIMOKa B 0003HAUEHUH 3apsifia HOHA).

Pesynbpratel 0OyueHHsI TPOBEPSIOTCSA B TMPOIECCe YCTHBIX W MHUCHMEHHBIX
OTBETOB YYAIlIUXCS, a TAKXKe MMPHU BBIOJIHEHUH UMH XUMUYIECKOTO SKCIIEPHUMEHTA.

OueHka TeopeTHYeCKNX 3HAHUM

Ommemka «5».

OTBET TOJHBIA M MPABUJIbHBIM HAa OCHOBAaHWM WM3YyUYEHHBIX TEOPUM; MaTepuall U3JI0KEH B
ONPEICIICHHOW JIOTUYECKOW TMOCIEeI0BATEIbHOCTH, JIMTEPATYPHBIM  S3BIKOM; OTBET
CaMOCTOSITCIIbHBIN.

Ommemka «4».

OTBET TOJIHBIA W MPaBUJIbHBIA HA OCHOBAaHWU W3YUYEHHBIX TCOPUI; MaTepral H3JIOKEH B
OIPEAEICHHON JIOTUYECKON IOCIEA0BATEIBLHOCTH, IPU 3TOM JOIYIIEHBI

JIBE-TPH HECYIIECTBEHHBIC OLIMOKH, UCIIPABICHHBIE IO TPEOOBAHUIO YUUTES.

Ommemxa «3»:

OTBET TIOJHBIM, HO TPU OTOM JOMYIIEHA CYIIECTBEHHAas OIIMOKAa WU OTBET
HEMOJHbBINA, HECBS3HBIM.

Ommemka «2».

Py OTBETE OOHAPYKEHO HETMOHWMAHHME YYAIIUMCS OCHOBHOTO COJEpKaHUS y4eOHOTO
MaTepuaia Win JOMyIIEHBl CYIIECTBEHHBIC OITUOKH, KOTOPHIC YYAIIMICS HE MOXKET
WCIIPAaBUTh MPU HABOASIIUX BOMPOCAX YUUTEIS.

Ommemka «1»:

OTCYTCTBUE OTBETA.




OueHka IKCNePUMEHTATbHBIX YMEHU

OrieHKa CTaBUTCS HAa OCHOBAaHWM HAOJIOJICHMS 3a yYalllMMCS W IMMCbMEHHOTO OT4YeTa 3a
pabory.

Ommemka «5»:

paboTa BBITMIOJIHEHA IOJHOCTHIO M TPABWIBHO, CJEJIaHbl MPAaBUJIbHBIC HAONIOJACHUS U
BBIBOJIbI; OKCIIEPUMEHT TIPOBEJACH II0 IIaHy C YYETOM TEXHUKH O€30MacHOCTH U
mpaBui  pabOTBl C BEMIECTBAMH M O0OPYIOBAaHWEM; TPOSBICHBI OPTaHU3AIMOHHO-
TPYIOBbIE yMEHHS (MOIICPKUBAIOTCS YHUCTOTa paboyero MecTta | MOPSJIOK Ha CTOJIe,
HSKOHOMHO HCIIOIB3YIOTCS PEAKTHBBI).

Ommemka «4».

paboTa BBIMOJHEHA TMPABWIBLHO, CJCTAHBI TPABWIbHBIC HAOMIOMCHUS W BBIBOJBI, HO
MPU ATOM DKCIIEPUMEHT MPOBEACH HE TOJHOCTHIO WM JOMYIIECHBI HECYIIECTBCHHBIC
omubOKH B paboTe ¢ BelecTBaMH M 000PYIOBAHHEM.

Ommemka «3»:

paboTa BBINIOJHEHA IPABUJILHO HE MEHEE YeM HAIlOJIOBUHY WJIM JIONYIIeHa CYIIECTBEHHAs
omubOKa B XOAE€ OKCIEPUMEHTa, B OOBSCHEHMH, B OGOpMJICHHU pabOTh, B
COOJIFOICHUM TPaBWJI TEXHMKH OE30MaCHOCTH TMpU paboTe C BEIIECTBAMHU H
o0opyioBaHUEM, KOTOpasi UCIPABIACTCS 1O TPEOOBAHMIO YUHUTEIIS.

Ommemka «2»:

nomyiieHsl JBe (M 0oJjiee) CYIIECTBEHHBIE OHIMOKM B XOJ€ OJKCIEpUMEHTa, B
00OBACHEHHH, B OPOPMJIECHUU padOThl, B COONIOACHUM MpaBUI TEXHUKU O€30MaCHOCTH
npu paboTre C BelWEecTBaMH M OOOpYAOBaHHEM, KOTOPbIE Y4YalIUHCA HE MOMKET
WCITPaBUTH JaKe IO TPEOOBAHUIO YIUTEIS.

Ommemxa «1»:

paboTa He BHITIOJIHEHA, Y YYaIIerocs OTCYTCTBYIOT IKCIIEPUMEHTATBHBIC YMEHUS.

Ouenka yMeHHii peliaTh IKCIEPUMEHTAIbHbIE 32/1a41

Ommemxka «3»:

IJIaH PEIIEHUs COCTAaBJICH MPABHIIbHO; MPaBUJIBLHO OCYIIECTBICH MOAOOP XUMHUYECKHX
PEaKTUBOB M 00OPYI0BAHUS;, TaHO TIOJTHOE OOBSICHEHUE U CICIIaHbI BHIBOJIBI.

Ommemxka «4»:

IJIaH PEIIEHUs] COCTAaBJICH MPABHIIbHO; MPaBUJILHO OCYIIECTBICH MOAOODP XUMHUYECKHX
PEaKkTHBOB W OOOPYJIOBaHWS, TPHU 3TOM JONMYIIEHO HE Oojiee JBYX HECYIICCTBEHHBIX
OIIMOOK B OOBICHEHUH U BBIBOJIAX.

Ommemxa «3»:

IJIaH PEIICHUS COCTaBJICH MPABHIBHO; MPAaBUIBLHO OCYIISCTBICH MOA00pP XWMHUYCCKHX
PEaKTUBOB W 00OpYyJOBaHHWsA, HO JIOMYIICHA CYIIECTBEHHAs OIIMOKAa B OOBSICHCHUH U
BBIBOJIAX.

Ommemxka «2»:

nomymieHsl ABe (M Oojee) CyIlecTBEHHBbIC OIMMOKM B TUIAHE PEIICHUS, B TOI00pe
XUMUYECKUX PEaKTHBOB U 000PY0BaHUS, B OOBSICHEHUN U BBIBOJAX.

Ommemxka «1»:

3a/1a4ya HE pellieHA.

OueHka yMeHHH pemiaTh pacyeTHble 3a1a4M




Ommemka «5».

B JIOTMYECKOM PACCYXJICHUU M PEIICHHH HET ONIMOOK, 3ajlauya pellleHa palMOHAIbHBIM
CII0COOOM.

Ommemka «4»:

B JIOTUYECKOM PACCYXKJICHMHM U PEIIEHWHU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelieHa HepalMoOHAIBHBIM CIIOCOOOM HIIM JIOMYIIEHO He Oosiee JABYX HECYIICCTBEHHBIX
OIIIHOOK.

Ommemka «3».

B JIOTHYECKOM DPACCYXKICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIEHA CYIICCTBEHHAS
omuOKa B MAaTEMaTHYECKUX pacyeTax.

Ommemka «2».

MMEIOTCS CYIIECTBEHHBIE OIMMOKH B IOTHYECKOM PACCYKICHUHU U PEIICHHUN.

Ommemxa «1»:

3a/1a4a HE pelleHa.

OuneHka NUCbMEHHBIX KOHTPOJIBHBIX pad0T

Ommemka «5»:

OTBET IOJHBIM ¥ MPaBUILHBIN, BO3MOYKHA HECYIIIECTBEHHAS OITHOKA.

Ommemka «4»:

OTBET HETIOJIHBIN HIIHM JIOYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIHOOK.

Ommemka «3»:

paboTa BBHITIOJTHEHA HE MEHEEe YeM HAroJIOBUHY, JOMYIIEHa OJIHA CYIIIECTBEHHAs OIIMOKa 1
JIBE-TPH HECYIICCTBEHHBIC.

Ommemxa «2»:

paboTa BEITIOJIHEHA MEHEE YeM HAIOJIOBUHY WIIH COACPKUT HECKOJIBKO CYIIECTBEHHBIX
OIITNOOK.

Ommemxa «1»:

paboTa He BBHITIOJIHEHA.




