KAJIEHJAPHO - TEMATUYECKOE IINTAHUPOBAHHUE YPOKOB XUMHMU B 10 KJTACCE

(5 YACOB B HEJIEJIIO).
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OCHOBBI XUMHUUN 264
1. | 1. | Beomusiii AToMHO-MONEKyIspHOe yueHue. | OObsicHATH  mosoxenus atomuo- | K. YY /1. BocnpuHumars pevs IIpesenramus | Jem .
HHCTpyKTax | BemiectBa ~ MOJIEKYJNSAPHOTO  H| MOJEKYJISPHOTO yuenus. | Pa3pemenne kondukra yuuTers, «IIpaBuna 00pasist
1o 1/6 HEMOJICKYJIIPHOTO crpoenus.| OnepupoBaTh NOHATHAMY | YIIPABJIICHUE NIOBEICHUEM HEMOCPEACTBEHHO He Tb B BEIIIECTB
ATOMBI, KagecTBeHHBII H| «XUMHYECKHH SJEMEHT», «aTOMY, napTHepa o0pamIeHHyI0 K KaOmHeTe MOJIEKYJISt
MOJIEKYJIbI, KOJINYECTBEHHBIH cocTaB| «MOJIEKyJa», «BEIIECTBOY, | ILYV. y4aIeMycs; BBIpaXar | XUMHK, pHOTO U
BEIIECTBA BEIIIECTBA. MounsipHast u| «pusugeckoe  Teno». OOBIACHATH . b MOJIOKUTEIIBHOE Hpe3eHTalys | HeMoek
OTHOCHTENbHAs MOJIEKYIISIpHas 3HaYEHHE XUMUUYECKOH (opMyJIbI opMupOBaHHE NO3HABATEILHOM OTHOLICHHUE K «ATOMHO- YISPHOTO
Macchl BelecTBa. MojibHas onisl | BemecTBa Kak BBIp@KEHHE | o HPOIIECCY MO3HAHMUS: MOJICKYJISApH | cTpoeHwHs
¥ MaccoBas JIOJIsl OJEMEHTa B| KaueCTBEHHOTO ul P.YYV. NPOSIBIIATH BHUMAHUE, | O€ yIEHHEN
BELIECTBE. KOJIMYECTBEHHOIO cocrasa | Llenernonaranne u miaHupoBaHue yIHUBIICHHE, JKeTaHHe Bosronka
BEIIECTBA. PaccunTbiBaTh GoJIblIIe y3HATD noza
MacCCOBBIC 151 MOJIBHBIC J0JIN
9JIEMEHTOB B XUMHYECKOM
COCIMHEHNUH. Omnpenensth
(bopMyIsl COeTMHEHHUH o
H3BECTHBIM MAacCOBBIM, MOJIBHBIM
JOJISIM 3JIEMEHTOB.
2. | 2. | Crpoenue Crpoenue aToMa. M30TOmBI. V300paxxath 3JEKTPOHHbIE K. YY]. dopmupoBaHue [Ipe3enTarn
aToMma AtoMHas opOHTalh. KOH(UTYpaIl1 aTOMOB 1 HOHOB Paspemenne koudaukTa uHTEpeca K ust
PacnpesieneHue 2IeKTPOHOB 110 rpa)M4YecKu U B BUIC VYnpasneHnue noBeaeHUEM n3ydyaeMoMy «CtpoeHnue
9HEPTeT YPOBHAM B 3NIEKTPOHHOI (HOPMyYJIbI, naprHepa MaTepuaity ATOMaY
COOTBETCTBUH C IIPUHIHIIOM yKa3bIBaTh BaJICHTHBIC ILYVIL
HAaWMEHBILEH SHEPTUH, IPaBUIOM | anekTpoHbl. CpaBHUBATH .
DopMIpoBaHKE TO3HABATEIBHON




Xynna u npuHuunom [aynu.
DNeKTpOH KOH(DUTYpaIns aToma.
Knaccuduxanus Xum >31eMEHTOB
(s-, p-, d-, f-a;mementsr).
BaJieHTHbIE 3IeKTPOHBI

JNIEKTPOHBI, HAXOSIIHMECS Ha
Pa3HBEIX YPOBHSX, 110 (hopMme,
SHEpruM. XapaKTepu30BaTh
BaJICHTHBIE BO3MOKHOCTH aTOMOB
XMMUUYECKUX 3JIEMEHTOB

e
P.VV]I.

.L[enenonaraHHe 1 IIJIaHUPOBAaHUE.

Crpoenue Crtpoenue aroma. M30Torel. N300paxath 3JMEKTPOHHEIC K.YV IIpezenTarg
aToMa AtomHast OpOUTAlTb. KOH(UTypaluK aTOMOB H HOHOB Paspemmenne koHdmmkTa ns
PacnpenencHue 31eKTPOHOB IO rpaduvecku u B BUje YipasneHue NoBeICHUEM «Ctpoenne
SHEPTeT YPOBHAM B 3NIEKTPOHHOI (HOPMYJIBI, napTHepa ATOMa
COOTBETCTBHH C IPHHIHTIOM yKa3bIBaTh BaJICHTHBIC ILYVIL
HAaWMCHBILCH SHEPTHH, IPaBUIOM | anmekTpoHbl. CpaBHUBATH .
XyHnaa u npusImnoM Iaymm. JIEKTPOHBI, HAXOSIIIHECs Ha opMHpOBAHUE N03HABATEILHO
DiexTpoH KoH(Urypamus atoMa. | pasHBIX YPOBHIX, IO (opMme, e
Knaccuduxamus Xum 31eMeHTOB | 3HEprur. XapaKkTepru30BaTh P.YVI.
(s-, p-, d-, f-omementsr). BAJEHTHbIE BO3MOKHOCTH aToMop | -LIE/ICTIONAraHNE 1 IUIAHNPOBAHHC
BaJIeHTHbIE 3JIEKTPOHBI XUMHUYECKHUX AJIEMECHTOB
IMepuonnuec | IMepuoanyeckuii 3aKoH. Xapaktepuzosatb [ICXJkak K.YY/]. BocnpuHumars peds [Ipesenrary
kuii 3akoH 1 | PopMyIUpOBKa 3aKOHA B CBETE rpaduueckoe otodbpaxenue [13. DopMUpPOBAHNE YMEHHUS yUuuTes, Hst
[epromyuec | coBpeMEHHBIX NPEACTaBICHUH O [pencka3biBaTh CBOMCTBA paboTath B mapax, OTBe4Yarh Ha HETIOCPEACTBEHHO He «Ilepnoauue
Kas CUCTeMa | CTPOCHMH aToMa. SaZIAHHOTO JEMEHTa H €ro BOMIPOCH! YIHTEI, YMEHHE 00paIeHHYI0 K CKHI 3AKOHD
XUMHUYECKHX | MHpPOBO33pEHUYECKOe 1 HayqyHOe coeMHeHHit, ocHOBBIBasich Ha 113 . y4aIeMycsi; BbIpaxkar
JJIEMEHTOB 3HaueHue I[lepuoaudeckoro 1 M3BECTHBIX CBOHCTBAX MPOCTHIX HCTIONB30BATE XUMHUICCKUI ASBIK | | o iosurenbHoe
. . Menne | 3akona /. 1. Menneneena. BEIIIECTB METAJIJIIOB 1 ILYYA. OTHOIIIEHUE K
neeBa Pamnyc aroma. 3akoHOMepHOCTH | HemeTa/uoB. OOBSICHATH DopMUPOBAHNE YMEHHUS TIpoLecCy MO3HAHMS:
B M3MEHEHHHU CBOWCTB MPOCTHIX 3aKOHOMEPHOCTH N3MEHEHHS Ha0JII0/1aTh, 1€71aTh BHIBOJIBI IPU | IPOSBIATH BHUMAHHE,
BEIIIECTB, BOJOPOIHBIX CBOJCTB 3JIEMEHTOB, TPOCTHIX IIPOBEJICHUU OIIBITOB, YMEHUS yIHUBIICHHE, JKeTaHHe
COEIMHEHHIT, BBICIIMX OKCHIOB M | BEIECTB, BBICUINX OKCHJIOB U paboTaTh ¢ KHUTO GoJIbllIe y3HATD
THAPOKCHIOB B MIEPHOAAX U THAPOKCH/IOB B IPYIax U P.YVY].
rpymmnax. nepuopaax. [Iporao3uposars 1.llenenonaranue u niaHUPOBAHUE.
DINIEeKTPOOTPHLIATENEHOCTD CTpPOCHHE aTOMa 1 CBOMCTBA
XAMHYECKHX 3JIEMEHTOB U
00pa30BaHHBIX UMH COCINHEHUIA,
ONuUpasiCh Ha UX TIOJIOKEHHE B
[ICX9. Xapakrepnu3oBaThb
3HauyeHue 13
Xumuueckass | XuMUUECKast CBA3b. KOHKpeTH3upOBaTh NOHATHE K.YYI. dopmupoBaHue [Ipe3enTarn
CBA3b DneKTpoHHas Npupoa «XuMu4eckas cBsa3b». O000ImaTh dopmupoBaHue yMeHHs paboTaTh B UHTepeca K M
XUMHUYECKOit CB3U. Buapl MOHSATHS «KOBAJICHTHAS napax. H3y9IaeMOMY «Xumunuecka
XUMHYECKOM cBsA3H. MloHHAas HETIOJISIPHAS CBS3bY, ILYVYA. MartepHainy S CBSI3bY

cBs3b. KoBaneHTHas HenomnspHas
U noJsipHas cBsi3b. OOMEHHBIH 1
JIOHOPHO- aKLIENTOPHBIN
MeXaHU3MbI 00pa30BaHUs
KOBAJICHTHOU IOJIIPHOM CBSI3H.
I'eomeTpust MONEKYIIbI.
Merannuyeckas CBs3b.

«KOBaJICHTHAas NOJiApHasA CBA3b »,
«UOHHAS CBSI3bY», «BOJOPOIHAS
CBSI3b», KMETAJUTNUECKAs! CBSI3b ».
KnaccuduuupoBats TUIIBL XUM
CBSI3H U OOBSICHATH UX
MeXaHu3MbI. /[aBaTh
XapaKTePUCTUKU KOBAJEHTHON

dopmupoBaHre yMEHHUs1 HAOIIOAATh,
JIeNaTh BBIBOJIBI TIPU MTPOBEICHUN
OTIBITOB, YMEHHUS PabOTAaTh C KHUTOU
P.YV.

YMeHue XxapaKkTepu3oBaTh CYIHOCTh
MOHSTUN YUCTHIE BEIIECTBA U CMECH
1 c1I0cOOBI pa3fesieHns] cMecer




Bonoponnas cBs3b

cBsi3u. OOBSICHATHD MEXaHH3MbI
o0pa3oBaHMs KOBAaJCHTHOM
cBs3u.IIpecka3siBaTh THIT XM
CBsI3H, 3Hast popmyny win us
cBolicTBa BemecTBa. OOBSICHATD
BIIMSIHHE BOJIOPOJTHOM CBSI3M Ha
CBOICTBA BEIECTB

Xumuueckast | XuUMHUECKast CBA3b. KOHKpeTH3UpOBaTh MOHATHE K.YY/]. BBIPAKAThH IIpesenrar
CBA3b OJeKTpOHHAs IPUpoIa «xuMu4eckas cBsa3b». O6o0mats | opmupoBanue yMeHHs paboTaTh B TIOJIOKHUTEIEHOE ust
XUMHYECKO#l CBS3U. Buapl MOHSATHS KKOBAJICHTHAS napax. OTHOUICHHUE K «Xumunuecka
XUMHUYECKOit cBsA3H. FIOHHAs HETONSPHAS CBSI3bY, ILYVYA. MPOLECCY TTO3HAHMS: ST CBAI3BY
cBs13b. KoBanieHTHas HeNOJsIpHas | «KOBaJICHTHAs MOJISAPHAs CBA3b », | PopMHUpoBaHHE YMEHHUs HaOMIOAaTh, | HPOSBIATH BHUMaHHUE,
U noJsipHast cBsi3b. OOMEHHBIH 1 «HOHHAs CBSI3bY», «BOJOPOIHAS JIeTIaTh BBIBOJIBI IIPH IIPOBEACHUN yIUBIICHHE, KeTaHHe
JIOHOPHO- aKLENTOPHBIH CBSI3b», «METAJUINYECKAst CBA3b ». | OMBITOB, YMCHHUs pabOTaTh ¢ KHUrOil | OoJblle y3HATH
MeXaHU3MBI 00pa30BaHus KrnaccngunupoBars THITEI XUM P.YV.
KOBaJIEHTHOM MOJIIPHOM CBSI3U. CBSI3U M OOBSICHATH UX VMeHHe XapaKTepH30BaTh CYIHOCTh
I'eomeTpust MOTEKYIIBI. MexaHu3Mbl. [laBaTh TIOHSITHIE YHCTHIE BEIECTBA H CMECH
Merammdeckast CBsI3b. XapaKTePUCTUKH KOBAJICHTHON L ——
Bopoponnas cBsi3b cBsA3U. OOBSACHATD MEXaHU3MBI
00pa3oBaHKs KOBaJCHTHOM
cBs3u.IIpeicKa3bIBaTh THIT XUM
cBsi3H, 3Has popmyny mim us
cBoiicTBa BemecTBa. OOBSICHITH
BIIMSIHHE BOJIOPOHOMN CBSI3U Ha
CBOWCTBA BEILECTB
Arperartsie | ArperaTHble COCTOSTHHSI TIporHo3upoBaTh CBOMCTBA K.YY/. [posBIsTH B
COCTOSIHHUS BerecTBa. THUITBI BEILIECTBA, UCXOs U3 TUIA dopmynpoBaHne COOCTBEHHOTO KOHKPETHBIX
KPUCTAJIMYECKUX PEIICTOK: KPUCTAITNYECKOMN PEIIETKH. MHEHUS U TIO3HLHH; CHUTYAIMAX
aToOMHas1, MOJIEKYJISpHas, Ompenensts THI ILYY. J0OpOKeNaTeIbHOCTD,

HOHHAas1, METaJUTHYeCcKasl.
3aBHCUMOCTB (PU3HMUECKUX
CBOMCTB BEIIECTBA OT THIA
KPHUCTAIUTNIECKOH PEIIeTKH.
[TpuunHBl MHOTOOOpA3Us
BemecTB. CoBpeMeHHEIe
HPEICTaBICHUSI O CTPOCHHU
TBEPABIX, )KUJIKUX U

KPUCTAJUTMYECKOW PELIETKH,
ONHPAsCh Ha N3BECTHHIE
(u3nYECKHe CBONCTBA BEIIECTBA

dopmupoBaHre yMEeHUs1 HAOII0AATh,
JIeNaTh BBIBOJIBI TIPH ITPOBEICHUN
OTIBITOB, YMEHUS PabOTATh C KHUTOH
P.YVY.

YMeHHe caMOCTOSITENbHO aIeKBaTHO
OIIEHHBATH MMPABUIBHOCTH
BBITOJIHEHUS ICHCTBHSI U BHOCUTh
HEOOXOJIMMbIE KOPPEKTHBEI B

JIOBEpUE, BHUMAHHE,
IIOMOII[b

ra3000pa3HbIX BEIIECTB HCIIOJIHEHUE
Pacuersl mo | Pacuerst mo dopmymam n| OCymecTBISsTE  pacdeThl o | KYY]. Bocnpunumars peus
YPaBHEHUSM | ypaBHEHUSAM peaxuuit c| dopmymnam i ypaBHeHUsIM | Pazperenne kongmmkra y4auTens,
XUMHUUYECKUX | HUCHOJIb30BAHUEM OCHOBHOTIO| peakuuii ¢ UCIIOJIb30BaHUEM | YTipaBieHue HETOCPEICTBEHHO HE
peaxuuit 3aKOHa XMMUYECKON | OCHOBHOIO  3aKOHA XMMHYECKOH | MOBEACHUEM IIapTHEPA. 00pameHHyIo K
CTEXHOMETPHUH CTEXHOMETPHHU. Hcnons3osars | ILY VY. y4JaleMycs, BeIpaxkaT
aJITOPUTMBI IIPU PELICHUU 3a1a4 DopmupoBaHue b IIOJIOKUTEIILHOE
MO3HABATEIbHOM 1IEJIH. OTHOLIEHHUE K
P.YV]I. TIPOLECCY TO3HAHUSA:




CaMOCTOSATEIBHO aJICKBATHO
OLICHUBATH MPABHIBHOCTD
BBITIOJIHEHHS JIEHCTBUS X BHOCUTE
HEO0OXOJMMbIE KOPPEKTUBHI B
HCIIOJIHEHUE KaK 10 X0y €ro
peanu3aum, Tak U B KOHIIC

IPOSIBILITH BHUMAaHHE,
yAUBIICHHUE, )KeTaHHES
OosbIIie y3HATh

JICHCTBHA.
9. 9. | Pacuers mo | Pacuernr mo ¢bopmynam u| OCyIIecTBIATh  pacyeTsl mo | KYY/. dopmupoBanue
YPaBHEHUSIM | ypaBHEHMSAM peakiuit c| dopmynam H yYpaBHEHUSIM | YMEHHE caMOCTOATEIBHO HHTEepeca K
XMMHUYECKHX | HCHOJIB30BaHUEM OCHOBHOTO| peakiuif ¢ HCIIONB30BAHUEM | OPTaHU30BBIBATH yueOHOE AeicTBHE. H3ydaeMOMY
peaxnuit 3aKOHA XUMHUYECKOM | ocHOBHOro  3akoHa xumudeckod | ILYVY/I. MaTepuairy
CTEXHOMETPUH CTEXHOMETPHUH. Hcnonb3oBath | YMeHHe mpeoOpa3oBBIBATH
aJITOPUTMBI P PEIICHUH 33134 nHGOpPMAIMIO M3 OZHOTO BUAA B
ApYTOH.
P.YV/I.
YMeHHe cOCTaBIATh IUIaH PeNICHUs
poOIeMBI
10 | 10 | rasoseie l'a3oBble 3aKOHBI. YpaBHEHUE OCyIIEeCTBIATh PACUETHI, K.YVY]. Bocnpunumats peub IIpezenTary
3aKOHBI Knaneiipona—Menneneesa. HCIIOJIB3YsI Ta30BbIE 3aKOHBI. ‘YMeHue caMocTosITENbHO YUUTEN A, us «I"a30Bble
3akoH ABorazpo. 3akoH Hcnons30Bath anropuTMe Ipu OpraHU30BHIBATh yueOHOE JIeHCTBHE. HETIOCPEACTBEHHO He 3aKOHBD)
00BEMHBIX OTHOIICHUH. pelleHny 3a1a4 ILYVYA. 00pamneHHYIO K
OTHOCHTEINBHAS TUIOTHOCTh VYmenune NpeoOpa3oBbIBATh | ydameMycs; BEIpaxaT
razoB. CpenHsis MOJIsIpHAst Macca nHOPMAIMIO W3 OTHOTO BHAA B | b MOJOKHUTEITBHOE
cMmecu JPYTOif. OTHOILIEHHUE K
P.YVYI. NIPOLIECCY TIO3HAHUA:
YMeHHe COCTaBIIATh IUIaH PelIeHUs NPOSIBIISATH BHUMaHUE,
poOIIeMBI yIUBIICHHE, KeTaHHe
OoJIbllle Y3HATH
11 | 11. | asossie T'a30BbIe 3aKOHBI. Y paBHEHHE OcyIecTBIATh PACYETHI, K.YYa. BBIpAXaTh IIpesenrar
3aKOHBI Knaneiipona—Menneneesa. HCIIONB3Ysl Fa30BbIE 3aKOHBL YMeHue caMoCTOSATEIbHO MIOJIOKUTEJILHOE ust «l"a30BbIe
3axoH ABorazpo. 3akoH Hcnons30Bath anropuTMe Ipu OpraHU30BHIBaTh yueOHOE JIeHCTBHE. OTHOILIEHHUE K 3aKOHBD)
00BEMHBIX OTHOIIICHUIH. pelieHnu 3aaa4y ILYVY . NIPOLIECCY TO3HAHUSA:
OTHOCHTENIbHAS TUIOTHOCTD Ymenue peoOpa3oBHIBATE | IPOSBIATH BHUMAHUE,
razoB. CpenHss MOJIsIpHas Macca MHGOPMAIIMIO U3 OJHOTO BUJA B | yAuBIICHHUE, )KeaHUE
cMecH IPYTOH. OorbIIie y3HAaTh
P.YVI.
YMeHue coCTaBIsATh IIaH PELLEHUS
poOIEeMBI
12 | 12. | Knaccudura | Knaccupukamus XuMHIECKUX XapakTepu30BaTh NPU3HAKU K.YVYI. BBIPAXXaTh [Ipe3enTarn
LU peaxuuii o pasiuuHbIM XUMHUYECKUX PEAKLIUHN. Paspenienne koH}IMKTA I1OJI0KUTEIBLHOE us
XMMHYECKUX | TpH3HAKaM CPaBHEHUS. Knaccudumuposars xuMudeckne | YmpaieHHe MOBEASHHEM TapTHEpa OTHOIIICHNUE K «Knaccudpux
peakuuit I'oMoreHHsle U reTeporeHHbIe peakLuy 1o pa3IndyHbIM ILYY. IpoLECCy MO3HAHUS: anust
peaxuuu. Knaccudukauus no MIPU3HAKaM CPaBHEHUS DopmupoBaHHe TO3HABATENBHOM NPOSIBISITE BHUMAHHE, | 4o
3HaKy TEII0BoOro addexra. LEeIH yIUBIICHHE, JKeTaHHe ——

O6paTtumble 1 HeoOpaTHMBIE
peakiu. Karanmntnaeckne u

P.YVI.
HenenonaraHI/Ie 1 IUTAHUPOBAHUC

OosblIIe y3HATh




HEKATaJIUTHICCKUE PEaKIHH.
Peakiuu ¢ u3aMeHeHneM u 06¢3
M3MEHEHHUS CTEIIEHH OKUCIICHUS
9JIEMEHTOB B COEIUHEHHSX

13 13.| Oxucnurens | V3MeHeHME CTENEHU OKUCTIEHUS Xapakrepuszosats OBP kax K.YVI. Bocnpunumars pedsb Ipesenramus | Jemoner
HO- 9JIEMEHTOB B COCANHEHMSX. TIPOLIECCHI, IPU KOTOPBIX Paspemenue koH}IMKTa yUHTEI, «Oxucnuren | panuu.
BOCCTaHOBHUT | OKHCIUTENBHO- HU3MEHSIOTCS CTENIEHH OKUCIIEHUsT | YTpaBieHue MoBeeHUEM TapTHepa HETIOCPEACTBEHHO He bHO- Bzaumon
€JIbHBIE BOCCTAaHOBUTEIIbHBIE PEAKLIHU. aToMoB. COCTaBJIATh YpaBHCHUS ILYVY. 00pamIeHHyIo K BOCCTaHOBUT | eiicTBHe
peakuuun Tunbsl OKMCIUTETBHO- OBP ¢ nmomomrsio MeTona dopMupoBaHUE TO3HABATEIBHON y4aliemycsi; BbIpaxkaT | €lbHble TepMaHra

BOCCTAHOBHTEJIHHBIX PEaKIIUH. JIEKTPOHHOTO H 3JIEKTPOHHO- LeTH b TTOJIOXKUTEITEHOE PpeaKIym» HaTta
OKHCeHre U BOCCTAHOBIICHHUE. noHHoro 6ananca. OOBICHATH P.YVYA. OTHOLICHHUE K KaJus C
OKHCIINTENIN ¥ BOCCTAHOBUTENHN. | BIMSIHUE CPEIbl HA MTPOTYKTHI Ilenenonaranue u IIaHUPOBaHUE TIpoLeccy MO3HAHMS: CyNnbGUTO
MeTto[ 31€KTPOHHOTO U OBP. Xapakrepu3oBath MPOSBIIATH BHUMAHUE, M HaTpus
3JIEKTPOHHO-MOHHOTO OaJiaHca. JIEKTPOIIU3 KaK OKUCIUTEIBHO- yIUBIICHHE, KeTaHHe B pa3HBIX
IToBeneHue BemeCTB B Cpenax C BOCCTaHOBHTEIBHBII MpoIecC. Oomble y3HATh cpenax
pa3HbBIM 3HaueHueM pH. OOBSICHATB NIPOLIECCHI,

[lepmaHranat Kauus Kak MIPOTEKAIOIINE TIPH AIIEKTPOIIH3E

oKkucauTenpb ['aapBaHUUECKUI pacIuiaBoB U PacTBOPOB.

JJIEeMEHT (Ha IpHMepe dJIeMeHTa PackpbIBaTh npakTHIecKoe

JanHudmst). DIeKTpon3 3HA4YEHHUE HIICKTPOIIH3A.

pacIuiaBoB U BOJHBIX PacTBOPOB OOBSICHATE IPUHINIT ACHCTBHS

IEKTPOJIUTOB (KHCIIOT, IeNIoYeil | ralbBaHUYECKOTO 3JIEMEHTA.

U coueit). OKUCIUTENBHO-

BOCCT@HOBHTEIIbHBIE PEAKIHH B

MIPUPOJIE, TPOU3BOJICTBEHHBIX

mporeccax u

KHU3HEIEATeITbHOCTH

OpTaHHU3MOB.

14 14 | Oxucnurens | W3menenune crenenu okucienus | Xapaktepuzosath OBP kak K.YVI. OueHnBaTh CBOU 1 IpesenTtanus
HO- JJIEMEHTOB B COCANHEHHUSIX. MIPOLIECCHI, MPU KOTOPBIX Paspemenne koHdpMKTa Yy’KHe TTOCTYIIKH; «Oxucauren
BOCCTaHOBHUT | OKHCIUTENBHO- H3MEHSIOTCS CTENICHH OKHCIICHUsT | YTIpaBieHne MOBeACHNEeM TapTHepa MOTHBHPOBATh CBOH BHO-
eJIbHEIE BOCCTAHOBHTEIHHBIE PEAKIIHN. aroMoB. COCTaBIISITh ypaBHEHHUS IL.YYya. JeHCTBYS; BBIpaXKaTh BOCCTQHOBHT
peakiyn THIBI OKUCITUTENBHO- OBP ¢ momomsio MeTosa DopmupoBaHHe TO3HABATEIBHON TOTOBHOCTb B JIFO0OH eJIbHBIE

BOCCTAaHOBUTECIIbHBIX peakunﬁ. OJICKTPOHHOI'O U DJIEKTPOHHO- neaun CUTYallUU NNOCTYIIUTH peakum»

OKuCIIeHHE 1 BOCCTAHOBIICHHE.
OKHCIIUTEIN U BOCCTAHOBUTEIIH.
MeTo 3MeKTPOHHOTO U
3JIEKTPOHHO-UOHHOTO OajaHca.
[ToBeneHue BemIeCTB B cpeiax ¢
pa3HbIM 3HaueHueM pH.
[lepmanTaHaT KamHs Kak
okucnutenb ["anpBaHNUeCKUd
3JIEMEHT (Ha IpUMepe 3IeMEeHTa
Januoms). DIeKTpom3
paciuiaBoB U BOJAHBIX PACTBOPOB
JJICKTPOIUTOB (KUCIIOT, MIET0YCH

noHHoro Oananca. OOBACHATH
BJIMSIHHE CPEMbl Ha TPOAYKThI
OBP. Xapakrepnu3zoBaTb
3NEKTPOJIN3 KaK OKHCIUTEIBHO-
BOCCTAHOBHTEIBHBII MpOIIECC.
OOBACHATH MPOLECCH,
MIPOTEKAIOIINE TIPH HIIEKTPOIIH3E
pacI1aBoB U pacTBOPOB.
PackpeiBath npakTuyeckoe
3HA4YEHUE HIICKTPOIM3A.
OOBSICHATS IPUHINII ACHCTBHS
rajJbBaHUYECKOI0 3JIEMEHTA.

P.YVI.
].lenenonaral-n/le U IIJIAaHUPOBAHUE

B COOTBETCTBUU C
MpaBUJIaAMH
TIOBEJICHUS




u conieit). OKUCIUTENILHO-
BOCCTaHOBHTEIIbHBIC PEAKIHHU B
MIPHUPOJIE, MPOU3BOJICTBEHHBIX
mporeccax u

KU3HECATEILHOCTH
OpraHN3MOB.
15| 15| Baxnueiimme | Baxkneimmue Kiacchl Knaccudunuposarsb K.YVI. ®dopmupoBanne IpesenTanus
KJIACCHI HEOPTaHHIECKHX BEIIECTB. HEOPTaHMIECKHE BEIIECTBA 110 VYMeHHe caMOCTOSTETHHO HHTEpeca K «Baxwueiiru
HeopraHude | DJIeMEHThI METAILIbI 1 pasHbIM npusHakaMm. ONKCHIBATE | OPraHU30BBIBATH yueOHOE H3y4aeMoMy € KJ1acChl
CKUX HEMETaJUTbl ¥ HX MOJIOKEHNE B TEHETHIECKHE CBA3MMENKITY B3aUMO/ICHCTBHE B TPYIIIIE. MaTepHaty HeOpraHudiec
BELIECTB [Tepuoaunueckoii cucreme. HU3Y4YEHHBIMU KJIacCaMu ILYVY. KHX
Knaccuduxanus u HEOPraHNYECKUX BEIECTB Vwmenue peoOpa3oBbIBATh BEIIECTB»
HOMEHKJIATYPa CIIOKHBIX WHPOPMAIMIO M3 OJHOTO BHIA B
HEOPTaHNIECKUX COEMHEHMUIA: JPYTOiA.
OKCHJIOB, THIPOKCHUIOB, KHUCIIOT 1 P.YV/.
coneit. [enetnueckas cBs3b VMeHue COCTaBIATh IUIAH  PENICHHs
MEXTy KlaccaMu POOIEMBI.
HEOPTaHHIECKHX COETHHEHHUI
16| 16| Peaxiuu CunbHEIE U c1abble XapakTepu30BaTh YCIOBUS K.YVI. BBIPAKATH Ipesenramus | JIad
HOHHOTO SIIEKTPOJUTHL. Peakinu HOHHOTO | TMPOTEKaHHs peakiuii B pacTBopax | Ymerue GpopMyauposath MOJIOKUTENEHOE «Peakuuu onbIT 1.
obmMeHa obmena. [TonHble 1 SIIEKTPOJIUTOB IO KOHIIA. COOCTBEHHOE MHEHHE U MO3HIIHIO; OTHOILIEHHE K HOHHOTO Peaxiuun
COKpAIIIEHHBIE HOHHBIE Habo1aTh ¥ OTUCHIBATH VMeHHe yIUTHIBATH Pa3HbIe MHEHUS MPOIECCY TTO3HAHMS: obmeHa» HOHHOTO
ypaBHEHUSL. XUMHYECKHE OMbITHI C TIOMOUIBIO | M HHTEPECHI 1 00OCHOBBIBATE IPOSIBIISITH BHUMAHHE,
POJIHOTO SI3bIKA U A3BIKA XHUMHH. COOCTBEHHYO MO3UIIHIO. yIMBJICHHUE, KEJaHHe obMeHa
Jlenate BBIBOJBI 110 PE3YNbTaTaM ILYY. OorbIIIe y3HAaTh
MPOBENEHHBIX XUMUYECKHX VMeHHE UCTIONB30BATh 3HAKOBO-
ombitoB. CoOMIOATh MPaBUiIa U CHMBOJIMYECKHE CPEJICTBA, B TOM
NpHEMBI 6e30TIacHO# paboThI ¢ YKCIIE MOJIENTH U CXEMBI ISl PEIIEHUS
XUMHYECKHMH BENIECTBAMH U 3ay1a4;
11abopaTOPHBIM 000PYIOBAHUEM P.YV.
YMeHHEe caMOCTOSTENBHO aJIEKBATHO
OLICHUBAThb MPAaBUJIbHOCTb
BBITIOJIHEHHSI JIEWCTBHS M BHOCHTD
HE0OXOANMbIE KOPPEKTUBEI B
UCHOJTHEHNE
171 17| PactBopsr PactBopsl. Crioco0Osl Beipakenust | OGo6Imath noHsTust «pacteops», | K.YV,

KOJIMYECTBEHHOT'O COCTaBa
pacTBOpa: MaccoBast 101
(IpolieHTHAsT KOHIIEHTPAIIH ),
MOJISIpHAst KOHIIEHTPALHS.
TutpoBanue. PacTBopeHue kak
(M3UKO-XUMHUYECKHH IIpoLecc.
Kpucramnoruapatsl

«PacTBOPHUMOCTBY,
«KOHIICHTPALUsI PACTBOPOBY.
OnepupoBaTh KOJINIECTBEHHBIMHI
XapaKTepUCTHKAMU COJICPIKaHUs
PacTBOPEHHOTO BEIECTBA.
OnuceIBaTh MPOLECCHI,
MIPOUCXOASIINE IPH PACTBOPEHUH
BEILIECTB B BOJIE.

YMeHHe caMOCTOSTETEHO
OpraHU30BbIBaTh yueOHOE
B3aMMOJICHCTBHE B IPYIIIE.

I.YVYI.
Ymenue peoOpa3oBHIBATH
nHGOpPMAIMIO M3 OIHOTO BHIA B
JIpyTOM.
P.YVYA.

VYMeHHe COCTaBISATh IUIaH PeLICHHUS
POOJIEMBI.

OLieHUBaTh CBOU U
qy)KHe MOCTYIIKY;
MOTHBHPOBATh CBOU
JIeNiCTBUS; BBIpaXaTh
TOTOBHOCTE B JIFO0OO#
CUTYaIH [TOCTYIIHUTD
B COOTBETCTBHUH C
TpaBuJIaMu
MOBEACHUS




18 | 18 | Pemenue Pemenue pacyeTHbIX 3a1a4 ¢ Pemare pacyerHsle 3a1a4u ¢ K.YYA. DopMUpOBAHUE
3amad M0 | MpUMEHEHUEM MOHATHI MIPUMEHEHHEM MOHSTHUI VMeHue 3a1aBaTh BOIPOCHI; HHTEepeca K
TeMe «PacTBOPUMOCTEY, «pPacTBOPHMOCTE, KOHTPOJINPOBATh ACHCTBHS MApTHEPA. | NU3ydaeMOMY
«PacTBOpBI» | «KOHLEHTpaLMs pacTBOPOB» «KOHIICHTPALIUsL paCTBOPOBY. ILYY. marepuany
Hcnonb30BaTh alrOpUTMbI IPH OCYIIECTBIISATh aHAIU3 OOBEKTOB C
pelIeHny 3a1ad BBIZIEJICHHEM CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX PH3HAKOB;
OCYIIECTBIIATh CHHTE3 KaK
COCTaBJICHHUE IIETIOTO U3 YacTeil.
P.YV].
OcCyIIeCTBIATh UTOTOBBIN U
HOIIArOBBI KOHTPOJIb MO
pe3ynbTary;
AJleKBaTHO BOCIIPHHUMATH OLICHKY
YUHUTEIS
19 | 19. | Komnounuer | JlucmepcHbIE CHCTEMBI. XapaKkTepu30BaTh KOJUIOMIHBIE K.YVI. dopmupoBanne Ipesentamus | JleMoHcT
€ pacTBOPbI Komnnounueie pacTBopsI. pactBopbl. O600IIATE TOHITHS ‘YMeHue caMocTOsITeNIbHO HHTEpeca K «Komnounuer | Dddekr
HctunHBIE PacTBOPEIL. «KOJUIOUIHBIA PaCTBOPY, «30b», | OPraHU30BBIBATH yueOHOE H3y9IaeMOMY e pactBopsl » | Tunpans
HucniepcHas daza u «TeJbY», KTYMaHy», «dMYJIbCHUS, B3aMMOJICHCTBHUE B IPYIIIIE. MaTtepuairy
JIUCIIEPCUOHHAA cpena. «CYCITEH3U», «KOAT YIS, ILYY. JIab
CycneH3uH ¥ AOMYJIbCUH. 30JIU 1 «CEeTUMEHTALS, Ymenue peoOpa3oBbIBATH ONBIT 2.
renu. OmanecueHuus. et «cunepesucy».Cobmronars HHPOPMAIIHIO W3 OJTHOTO BHIA B CoiicTBa
Tunnans. Koarymnsanus. MIpaBHJIa ¥ IPHEMbI Oe30ITacHOM JIpyTOH. KOJUIOU]
Cennmentarms. CuHepesuc. paboTHI ¢ XUMIYECKUMU P.YVYA. HBIX
BEILIECTBAMH U JJa00PaTOPHBIM YMeHue COCTaBIIATh IUIaH PELIeHUs pacTBopo
000pyIOBaHHEM POOJIEMBL. B
20 | 20 | Tuaponus I'unponus coneit. I'maponus no XapakTepu30BaTh THIPOIU3 KaK K.YYI. BBIPAXKATh Ipesenranus | JlemoHc.
coreit KaTHOHY, 110 aHUOHY, TI0 KaTHOHY | OOMEHHOE B3aMMOJIeHCTBHE YMeHne caMOCTOSTETEHO TIOJIOKUTENIFHOE «'mppomus Omnpene
U 110 aHNOHY. Peakmus cpenpl BEIECTB C BOJOH. OpTaHM30BBIBATH yueOHOE OTHOIIICHHUE K comeit » JIeHUe
PpacTBOPOB COJIEH: KUCIOTHAS, [IpenckasbIBaTh peakiUO CPeabl B3aMMO/JICHCTBHUE B IPyIIIIe HpOoLECCy MTO3HAHUS: KHCIOTH
LIEJI0YHAs U HEWTpabHasl. BOJHBIX pacTBOpoB coseid. mets | ILYY /. MPOSIBIISATE BHUMAaHHUE, ocTH
[NTonHblit HEOOpAaTUMBIH MIPEICTABIEHUE O ‘YMeHMe OCyIIECTBIISATh aHaINU3 YAUBIICHUE, KETAHUE
rugponu3. [lomydenne peakueil | IPOTONUTHYECKOH TeOpHU 00BEKTOB C BEIJIETICHHEM OorbIIie y3HAaTh Cpeet
THIPOJIN3a OCHOBHBIX COJEH. Bpencrena— Jloypu, Teopun CYIIECTBEHHBIX M HECYIIECTBEHHBIX npu
[TonsaTHe 0 NPOTOIUTUYECKON KHCJIOT ¥ OCHOBaHui1 JIbtouca. IIPU3HAKOB;0CYILECTBIIATh CHHTE3 MIOMOIITNA
Teopuu bpencrena—IJloypu. Hab6monats 1eMOHCTpUpYEMbIE M | KaK COCTaBJICHUE LIETIO0T0 U3 YacTeH. UHIUKAT
[TonsiTie 0 TEOPUU KUCIIOT U CaMOCTOATENLHO IIPOBOJIUMBIE P.YV/. opos.Jla
ocHoBaHWi JIbtonca. ombIThl. COOIIOaTh paBUiIa U YMeHHs OCYIIECTBISITH HTOTOBBIH 0 onbIT
npUeMbl 6e30macHol paboThI ¢ NIOLIIArOBBIA KOHTPOJIb 110 3.
XUMHYECKUMH BEIIECTBAMHU U pe3ynbTary; Cuapon
11ab0paTOpHBIM 000pYHOBAHIEM AJleKBaTHO BOCIIPUHUMATH OLICHKY .
— U3 coJien

Paznmuate cioco6 u pe3ynbrar
EUCTBUS




21| 21.| Kommexcn | KomrmuiekcHbie COEIUHEHHS. OnepupoBaTh HOHATHAMH K.YVI. dopmupoBaHue Ipesentauus | JemoHO
3 CocTaB KOMIIJIEKCHOTO HOHA: «KOMILIEKCOOOPa30BaTEbY, VYMeHue caMoCTOSITENEHO HHTEepeca K «Kommiekcn | OpasoBa
COEIMHEHHS | KOMIIIEKCOOOpa3oBarelb, «IATaH], «KOOPIHHAIMOHHOE OpraHU30BEIBATH yueOHOE JIeHCTBHE. H3y9IaeMOMY BIe HHE
nranasl. KoopavHaimonHoe YHUCJIO», «BHYTPEHHSIS ILYY. marepuany COCIMHEHUA) | | o
gucio. Homenkmnarypa KOOpJMHAIOHHAS chepay, Ymenue peoOpa3oBHIBATH
KOMILIEKCHBIX COEJUHEHUH. «BHEMIHSS KOOPIWHALMOHHAS uHGOpPMAIMIO M3 OAHOTO BUAA B CHbIX
3HaueHNe KOMIUIEKCHBIX chepa» «H30MepHI». IPYTOH. coev,uHHe
coequHenuil. [lonsatue o Krnaccugumuposats 1 Ha3kIBaTh P.YVY. HUAU
KOOPJMHAIIOHHON XHMHH. KOMIUIEKCHBIE COSTUHEHHSI. YMeHHe cOCTaBIATH IUIaH PeIIeHUS Iepexos
OnuCHIBaTh MPOCTPAHCTBEHHYIO poOJIeMBI HBIX
CTPYKTYPY H3Yy4aeMBbIX BEIIECTB. METaJIOo
OOBSICHATH IPUYNHEI B.
YCTONYMBOCTH KOMILIEKCHBIX
coequHeHui. MccnenoBars
CBOMCTBA N3y4aeMBbIX
BemectB.Habmonats
JEMOHCTPUPYEMBIE U
CaMOCTOSITENFHO ITPOBOJAUMBIE
omnbITel. Habnmronats 1 onuchIBaTh
XMMHYECKHE PEAKIIH C
TIOMOIIBIO POJHOTO S3BIKA U
SI3BIKA XUMUHL.
22| 22| Kommekcn | KoMmIuiekcHBIE COEMHERNS. OnepupoBaTh MOHATUIMA K.YVI. dopmupoBanmne Ipesentamus | JIao
3E CocTaB KOMIJIEKCHOTO HOHA: «KOMILIEKCOO0pa30BaTelIby, YMeHHe caMOCTOSITEIBHO UHTEepeca K «Komruiekca | ombIT 4.
COEIMHEHHS | KOMITIEKCOO0Opa3oBatelb, «IMTaH], «KKOOPIHHAMOHHOE OpraHU30BHIBaTh yueOHOE JIeHCTBHE. U3y4aeMOMy bIe Tlonyue
sransl. KoopaunanuonHoe YUCIIO», «BHYTPEHHSS ILYY. Marepuany COCMHERMA) | |0
yncno. Homernkmarypa KOOpPJMHAIIOHHAS chepay, Ymenue peoOpa3oBBIBATH .
KOMIUIEKCHBIX COSJUHEHUH. «BHEUIHSS KOOPMHALMOHHAS nH(OPMAIMIO M3 OJHOTO BUJA B CBOMCTB
3HaueHne KOMIUIEKCHBIX cepa» «M30MepHs». TIpYyTOH. a
coenuHeHuit. [lonsaTue o Krnaccugumposats 1 Ha3bIBaTh P.YYA. KOMIIJICK
KOOPJMHAIIOHHON XAMHH. KOMIUIEKCHBIE COSTHHEHHSI. YMeHHe cOCTaBIATH IUIAH PEICHUS CHBIX
OnuceIBaTh MPOCTPAHCTBEHHYIO poOIIeMBI COEINHE
CTPYKTYpY M3yJaeMBIX BEUIECTB. HUHI

OOBACHATH NPUUUHBI
YCTOHYUBOCTH KOMIUIEKCHBIX
coenuHeHuit. ccnenosars
CBOWCTBA U3y4aeMBbIX
BemecTB.Habmonats
JIEMOHCTPUpPYEMBIE U
CaMOCTOSITEIIBHO MTPOBOIMMBIE
onbITel. Habmo1aTe M ONMKMCHIBATE
XUMHUYECKHE PEAKIIHU C
ITOMOIIBIO POJHOTO S3bIKA U
s3p1ka XxuMun. CoOro1aTh
MpaBUJIa ¥ IpueMbl Oe30macHon
paboThI ¢ XUMHICCKUMH




BEILECTBAMH U 1aO0PaTOPHBIM

000pyIOBaHHEM
23 23 | O606maron; | Pemenwne 3amay v BEITOTHEHHE CocTaBiasaTh 0000IIaomue K.YVY]I. VYMeHus BEIIEIITh
ee YIpaXXHEHNUH, TIO3BOJITIOIINX cxeMbl. OCyIIecTBIAITh YMeHHe caMOCTOSTEIEHO HPaBCTBEHHBIH acIeKT
MIOBTOPEHHE | CHCTEMAaTH3HPOBATh U OOOOIINTH | ITO3HABATENIBHYIO PE(IEKCHIO B OpTaHM30BBIBATH yueOHOE TIOBE/ICHUS 1
0 TeMe MOTy4EeHHbIE 3HAHUA IO TeMe OTHOIIEHUH COOCTBEHHBIX B3aHMO/JIEHICTBUE B IPyIIIIE. COOTHOCHUTb TIOCTYIIKH
«OCHOBBI «OCHOBBI XUMHUH» JOCTHKEHUH B IIpoLiecce ILYVY]. 1 cOOBITHS C
XUMHAN peuIeHus y4eOHBIX U Ymenue IpeoOpa3oBHIBATE | IPUHITEIMH
MO3HABATEIbHBIX 33124 uHGOpPMAIMIO M3 OAHOTO BUAA B | 3THYECKUMU
JIpyTOH. MIPUHIUIIAMU
P.YV.
‘YMeHHe cOoCTaBIATH IUIAH PEIICHUS
pOOJIEMBL.
24| 24| KonrponsHa | KoHTposm 3HaHMIA 1O TeMe OcymecTBiaTh nosHaparensayo | K.YV OueHuBaTh
s pabora Ne | «OCHOBBI XUMUUY pedJiekcuro B OTHOIICHUH CTPOUTH peUeBbIC BEICKA3bIBAHUS B COOCTBEHHYIO
1 mo teme COOCTBEHHBIX JJOCTYIKCHUH B HMHCBMEHHOH (opme; y4eOHyI0
«OCHOBBI IpoLecce PeIeHns y4eOHbIX U apryMEHTHPOBATh CBOIO TOUKY JeATeIbHOCTD: CBOH
XUMHAN M03HABATEIbHBIX 33124 3peHUs JOCTYIKEHUS,
ILYY. CaMOCTOATENBHOCTD,
YMmeHue peoOpa3oBbIBATH | HHULUATHBY,
nHGOPMAIMIO W3 OZHOTO BUAA B | OTBETCTBEHHOCTH,
IPYTOH. TIPUYUHBI Heyaaq
P.YVI.
KOHTPOJIb B hopMe CITMueHust
crocoba AEHCTBHS U €T0 pe3ylIbTaTa
C 3aJ]aHHBIM JTaJIOHOM C
HETbI0 0OHAPYKEHHS OTKIIOHEHHH U
OTJIMYM OT 3TaJIOHA
25 25| Anamus Pa36op u npopaboTka OmudoK u Ocy1IecTBIATh TO3HABATENBHYIO K.YVY]. OueHuBathb
omooK M| HETOYHOCTEH, CIeTaHHBIX IPH pedrexcuio B OTHOMIEHHN CTPOUTH PeUEBbIC BEICKA3bIBAHUS B COOCTBEHHYIO
KOPPEeKIHs BBIMOTHEHUH KOHTPOJIBHOM COOCTBEHHBIX JOCTIKCHUH B MHCBMEHHOH (hopMe; y4eOHyI0
3HaHUU no| paboTsl HpoLecCce PelIeHUs] yIeOHBIX 1 apryMEHTHUPOBATh CBOIO TOUYKY JIEATEIBbHOCTD: CBOU
TeMe M03HABATEIbHBIX 33124 3peHUS JOCTVIKESHUS,
«OCHOBBI ILYVY . CaMOCTOATENBHOCTb,
XUMHAN Ymenue IpeoOpa3oBHIBATH | HHUIUATHBY,
nH(OPMAIMIO W3 OJHOTO BHAA B | OTBETCTBEHHOCTSH,
IPYTOH. TIPUYUHEI Heyaaq
P.YV].

KOHTpPOJIb B hOpMe CIIUUeHHs
crnocoba AeHCTBUS U €TO pe3ynbTaTa
C 3a/IaHHBIM 3TAJIOHOM C

1eNbI0 OOHAPYKEHUs OTKIOHEHUH U
OTJIMYMIA OT 3TaJIOHA




26| 26 | Beenenune IIpoexr. Tumbl ¥ BUABI IpoekTOB, | OnepupoBaTh MOHSITHIMU K.YV]. Bbipaxarsb
B MIPOEKTHY | 3Tambl peaan3aluy MPOeKTa. «IPOEKT», «ydeOHOe VMeHue 3a1aBaTh BOIPOCHI; MOJIOKUTENILHOE
0 OcobeHHOCTH pa3paboTKU HCCIIEIOBAHUEY, «TUTIOTE3a». ILYVY. OTHOILIEHUE K
NeATETBHOCT | TPOEKTOB (TTOCTaHOBKA IieTeH, [ToHnMats oTaMYHE IPOEKTA YMeHHe ocynIecTBIATh aHAIN3 IIponeccy MO3HAHMS:
b noabop METoAMK, paboTa ¢ oT uccnegoBanus. imMets 00BEKTOB C BBIETICHHEM MIPOSIBIATH BHIMAHUE,
JUTEPATyPHBIMU HCTOYHUKAMH, MIPE/ICTAaBICHUE O CYIIECTBEHHBIX U HECYIECTBEHHBIX yIUBIIEHHE, XKeTaHHe
odopMIIeHHE U 3alUTa MPoeKTa) | GOpPMyIHPOBAaHHH IIeJel MPOEKTa | MPU3HAKOB;OCYILECTBISATH CHHTE3 Ooupllie y3HATH
(uccnenoBanus), mogbope KaK COCTaBJICHHE [IEJIOT0 U3 YacTeH.
HEOOXOIUMBIX METOJUK P.YVA.
HCCIeN0oBaHMs, oa00pe U Pa3nuuats criocob u pe3ynpTar
paboTe ¢ TUTepaTypHBIMU JIeHCTBUS
HCTOYHUKAMH, 0(OPMIICHHEM H
3aLIUTON IPOEKTOB
(uccrnenoBanmii)
Pazoen Ocnoebl opzanuueckou Xxumuu
OCHOBHBIE ITOHATUA OPTAHUYECKOU XUMHUU 18 u
271 1 [Ipenmer, [losiBneHue u pazBuTHe Hcropus passutus opranudeckoil | K.YV /. Oco3zHaBatb equHcTBO | IIpesenrauus | JeMoHc
MECTO H OpPTraHWYeCKOH XUMUH KaK HAyKd. | XUMuH. Pa3nudats npenmeTst YMeHHe caMOCTOSTETEHO 1 LEJIOCTHOCTD «[Ipenmer u Tpanuu.
3HAUCHHE IMpenmer u 3agaun H3y9IEHHs OpPTaHMIECKON U OpTaHM30BBIBATH yueOHOE OKPY’KaloIIero Mupa, | 3amadu Mopenu
OpraHMyeck | opranudeckod xumuu. Mecto n HEOPraHWYECKOH XUMHU. B3aNMOJICHCTBHUE B IPyIIIIE. BO3MOXXHOCTH €T0 OpraHUYEecKo oprammd
ol XUMUHU 3Ha4YeHHE OpraHUYecKoil XuMuK B | B3auMocBsi3b opraHuuecKux ILYY . MO3HABAEMOCTH U H XuMHI»
CHCTEME €CTECTBCHHBIX HayK. 1 HEOPTaHMUIECKUX COEANHEHHS. Ymenue peoOpa3oBHIBATE | 00BSICHIMOCTH HA cormx
B3anmocBs3s Heopranndecknx 1 | Habmogats qemMoHCTpupyemble nH(OpMaIHIo 13 OJHOTO BUJIA B | OCHOBE JOCTIKEHUH MOJICKYIT
OpPTaHWYECKHX BEIIECTB. OTIBITHI M OTIMCHIBATH UX C TIpYyTOH. HayKH.
MIOMOIIBIO POIHOTO S3bIKA U P.YYA.
SI3bIKa XMMHUH YMeHHe COCTaBIIATh IUIaH PelICHUs
POOIEMBL.
28| 2 Pemrenne Pemenue pacueTHbIX 3a7a4 Ha OCyILIECTBIIATh PACUYETHI 110 K.YY. HaBwiku
3amadq Ha | ycraHOBIeHHE HOPMYI YCTaHOBIIEHHIO (hopMyT YMeHnHe *3a1aBaTh BOIIPOCEHI; COTPYAHHYECTBA CO
YCTaHOBJIEH | YIJeBOJOPOJIOB IO AJIEMEHTHOMY | YTJIEBOZOPO/IOB IO DJIEMEHTHOMY | KOHTPOJIMPOBAThH ACHCTBUS CBEPCTHHKAMH,
ne GopMyn | cocraBy M 1o aHANU3Y MPOAYKTOB | COCTaBY U IO aHAIHM3Y IIPOIYKTOB | IMapTHepa. B3POCIIBIMU B
YIJIEBOAOPO CrOpaHus cropanus. Mcnonb3oBaTh ILYY/. o0pa3oBaTenbHOM,
JI0B QJITOPUTMBI IIPH PEIICHUH 3a1ad YMeHHe oCyIIeCTBIATH aHAN3 NeATeTbHOCTH

00BEKTOB C BbIJICTICHUEM
CYIIECTBEHHBIX U HECYIIECTBEHHBIX
NPU3HAKOB;

OCYILIECTBIIATh CUHTE3 KaK
COCTaBJICHUE LIEJIOTO U3 YacTel.
P.YYA.

YmenusOcyiecTBIsTs UTOTOBBIN U

TOIIArOBbIN KOHTPOJIb MO PE3YIIbTATY




[Ipuunnsl OCo0EHHOCTH OPraHHIECKHX OOBSCHATH IPUYUHEI K.YYA. BeripaxaTts
MHOroo6pa3s | Bemects. [Ipuduns! MHOT000pa3ust OpraHUIECKUX VMeHue 3a1aBaTh BOIPOCHI; MOJIOKUTENILHOE
nst MHOT000pa3ust OpraHuIeCcKuX Bemects. Habmronats KOHTPOJIMPOBATH JIEHCTBHS OTHOIICHHUE K
opranudeck | BemecTB. OpraHudecKue JEMOHCTPUPYEMBIE OTBITHI 1 HmapTHepa. IpoLeccy MO3HAHMUS:
HX BEILIECTBA B MMPUPOJIE. OITHUCHIBATh X C IMTOMOIIBIO ILYY. MPOSIBIISATE BHUMAaHHUE,
coenHEHHH | YrimepomHsIi ckeer POJHOTO SI3bIKA U SA3BIKA XUMUH YMeHHe ocynIecTBIATh aHAIN3 yIUBIICHHE, KeTaHHe

OpPraHU4eCcKOH MOJIEKYIBI, €r0 00BEKTOB C BbIJIETICHHEM OosblIIe y3HATh

TUIIBL: IIUKINYECKHE, CYIIECTBEHHBIX U HECYIECTBEHHBIX

AIMKITNIECKHE. MPU3HAKOB;0CYIIECTBISITH CHHTE3

KapOouunknuueckue u KaK COCTaBJICHHE LIEJIOTO U3 YacTeil.

reTePOLUKINYECKUE CKEIIEThL. P.YVYA.

KpatHocTs XuMHuueckoil cBa3u Ymenns.OcyniecTBIsATh UTOTOBBIN H

(BUABI CBsI3€H B MOJIEKYJIaxX HOIIAroOBEI KOHTPOJIb MO

OpraHUYECKHX BEIIECTB: pesynbraTy;PasnnaaTs ciocob u

OJIMHApHBIE, TBOWHBIC, TPOIHBIE). pe3ynbTat neicTBus

M3menenue sueprum cpszeit

MEX/ly aTOMaMH yriiepoja npu

YBEIMYIEHUU KPAaTHOCTH CBSI3H.

HacplmeHHble 1 HeHACHIIIEHHbIE

COCIMHEHHSI.

30 DJIEKTPOHHO | DIIEKTpOHHOE CTPOEHHE u | XapakrepuzoBatb  ocobennoctd | K.YY . BocnpuHuMaTh pedb IpesenTanys
€ CTpOoeHHe| XuMuueckue CBSI3H aToMa | CTpoeHHS aToma yriepoza. | CoBepIIeHCTBOBATh yMEHHUE YUHTEIS «DJIEKTPOHHO
u yriepona. I'mbpuanzanns | OnuceBaTh HOpPMaJIbHOE U | JOTOBapUBATHCS M IIPUXOAUTH K (OHOKITACCHUKOB), € CTpOeHHE U
XMMHYECKHE | aTOMHBIX OpOHTasield, ee THIIBI B030Y)XJIEHHOE COCTOSIHHS aToMa | o0IeMy peleHHI0 B COBMECTHOI HETIOCPE/ICTBEHHO HE | XUMHYECKHe
CBSI3M aTOMA | JUT OPTaHMYECKUX COCANHEHHI: yriepoaa W OTpaxaTb WX | JeATeIbHOCTH 00pamneHHyIo K CBSI3H aTOMa
yriaepoaa sp3, sp2, sp. O0pa3oBanue 6- up- | rpaduyecku.OnepupoBaTh ILYVYA. yJauemycs YTIIepoaa

cBsI3ei B MOJIEKyNaX | MOHATHSIMHA «rubpuamsamus | @opMupoBaTh yMEHHE IPOBOANTD
OpraHUYEeCcKHX coe/IMHEeHHIL. | opOuTaneit», «sp3- | cpaBHEeHME U KIaCCUDHUKALHIO TT0
IIpocTpancTBeHHOE CTPOCHHE | THOPUIU3ALIHSY, «Sp2- | 3a1aHHBIM KPUTEPUSIM
OpraHUYEeCKUX COeTUHEHHI THOPUN3ALHS, «sp- | P.YY .
THOPUIU3AITUS. OmuchIBaTE | yyeppe VUYUTBIBATh BBIICICHHbIC
OCHOBHBIC THIIbI  THOPHIM3AINK Y4UTENEM OPUEHTHUPBI JEHCTBUS B
aToMa yriepoza. OOBACHSATD | (onoM yae6HOM MaTepuae B
MeraHI/BMBI 0bpa3soBaHus 6- U p- | OTPY/IHWYECTBE C yaHTENEM
cBsi3ei B MOJIEKYJax
OPTaHWYECKHUX COCTHHEHUH

31 CrpykrypHa | Xumudeckoe CTpoeHHe KakK [Tonumars xumudeckoe crpoenne | K.YV U nentndunuposats I[Ipe3enTarms
S Teopus | TOPSIOK COSTHHEHNUSI aTOMOB B KakK IOPSIIOK COSMHEHUSI aTOMOB | YMEHHE CTPOUTH ITOHSATHBIC IS celdst ¢ «Teopun
OpPraHWYecK | MOJIeKyJie COTJIacHO UX B MOJICKYJIE COTJIACHO MX HapTHepa BBICKa3bIBaHUs, NPUHAUISKHOCTBIO K | XHUMHUYECKOT0
nx BaJIeHTHOCTH. OCHOBHBIE BaseHTHOCTH. POpMyITHpOBaTH YUYHUTHIBAIOIINE, YTO TTAPTHEP 3HAeT U | HAapoJy, CTpaHe, CTPOCHUS
COEIMHEHHH | TTOJIOXKEHHS TEOPUU XUMHUIECKOTO | OCHOBHBIE MOJOKEHHS BUJIUT, a 9TO HET; TOCyZapCcTBy OpTaHUYECKU

CTPOEHUS] OPraHUYECKUX CTPYKTYpPHOI Teopun 3a71aBaTh BONPOCHI; X
coequrenuii A. M. Bytneposa. OPraHMYECKUX BELIECTB. KOHTPOJIUPOBATh ACHCTBUS apTHEpa COCIMHECHUN
3aBHCHMOCTb CBOWCTB BEILICCTB Ipexncrasmsts Braan O. Kexyne, |ILYVY/. A. M. Byrnep
OT XUMHUYECKOTO CTPOCHHS A. M . Byrtneposa, YMeHHeoCyIeCTBISTh aHAITH3 0Ba»
Moekys1. CtpykrypHas ¢opmyna | B. B. MapkoBaukosa, JI. 00BEKTOB C BEIJIETICHHEM




[losnuura B pa3sutue
OPraHUYECKON XUMHUU.
OmneprpoBaTh HOHATHIMH
«BAJICHTHOCTB» U «CTEIICHb
OKHCIICHUS», «(XUMHUYECKOE
CTPOCHHEY, «CTPYKTYpHAs
¢dopmynay. MonenupoBats
MOJIEKYJIbI HEKOTOPBIX
OpPraHWYECKHX BELIECTB

CYILIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB;

OCYIIECTBIIATh CHHTE3 KaK
COCTaBJICHHE IIEJIOTO U3 YacTel
P.YV.

‘YMeHuUs OCYIIECTBISTh HTOTOBBIA U
MOIIArOBBIA KOHTPOJIb TI0
pe3ynbTary;

AZIeKBaTHO BOCHIPMHHUMATD OLICHKY
YUUTEIIS;

Paznnuate ciocod u pesynpTar
JICHCTBHS

32 CrpykrypHa | XMMHYECKOE CTPOCHHE KaK DOpMyYITHPOBATH OCHOBHBIC K.YY/]. W eHTHpUIHIpPOBaTH IMpesenranys
S Teopusi | MOPSIOK COEUHEHNUSI aTOMOB B TIOJIOKEHUSI CTPYKTYPHOM Teopun | YMEHHE CTPOUTH MIOHSATHBIC IS cebst ¢ «Teopun
OpPraHWYecK | MOJIEKyJIe COTTIaCHO UX OpPTraHWYECKHX BEIIECTB. HapTHepa BHICKa3bIBaHMS, TIPUHAIICKHOCTEIO K | XMMHYECKOTO
nx BasleHTHOCTH. OCHOBHBIE OmnepupoBaTh HOHATHAMH YUYHUTBIBAIOIINE, YTO TTAPTHEP 3HAeT U | HAapo[y, CTpaHe, CTPOCHUS
COEMHEHHH | TOJIOXKEHHSI TEOPUU XUMHUIECKOTO | «yTIepOTHBIN CKeneT» u BHUJIUT, a 9TO HET; TOCyapCTBY OpTaHUYECKU

CTPOCHUS OPTaHUIECKUX «KPaTHOCTb XHUM CBSI3H», 3aJaBaTh BOIIPOCHI; X
coenuHeHuit A. M. Bytieposa. «XUMHUYECKOE CTPOCHHEN, KOHTpPOJIMPOBATH ACUCTBUS MapTHEpa COeTMHEHUI
3aBUCHMOCTB CBOWCTB BEIIECTB «ctpykrypHas popmyna». umets | ILYY L. A. M. Bytnep
OT XUMHUYECKOTO CTPOCHHS MIPE/ICTAaBICHNE O 3aBHCHMOCTH YMeHHe oCyIIecTBISITh AHAIIH3 0Ba»
Mostekys1. CTpykrypHas Gopmyia | CBOMCTB BEIIECTB OT XHM 00BEKTOB C BBIJIETICHHEM
cTpoeHns. MoenpoBarhb CYIIECTBEHHBIX W HECYIIECTBEHHBIX
MOJIEKYJIbI HEKOTOPBIX MPU3HAKOB;
OpPraHMYeCKHX BELIeCTB OCYIIECTBIIATh CHHTE3 KaK
COCTABJICHUE LIEJIOT0 U3 4acTel
P.YY].
YmenusOcyuecTBIsITh HTOTOBBIN U
MOIIArOBBI KOHTPOJIb IO
pe3ynbTary;
AnleKBaTHO BOCIIPUHUMATH OLICHKY
Y4HTENS;
Pa3nmuats criocob u pe3ynbTar
JIEHCTBUSI

33 CrpykrypHa | M3omepns n m3omepsl. OTkpeiTne | OnepupoBaTh HOHITHSIMU K.YVYI. BeipaxaTts [Ipe3zenTanus

s u3omepust | usomepuu. CTpyKTypHas u «U30MEpY, «H30MEPHS», YMeHHe CaMOCTOSITEIIBHO HOJIOKHUTEIBHOE «Buast
MIPOCTPAHCTBEHHASI H30MEPHSI. «(yHKIMOHAJIBHAS TPYIIIIAY. OpTaHM30BBIBAThH yueOHOE OTHOIIICHNUE K H30MEPHM

Hzomepus yriuepogHOTO CKeleTa.
N3omepust monoxeHus.
MeskkiraccoBasi H30MEpHst

OnuchIBaTh MPOCTPAHCTBEHHYIO
CTPYKTYpPY M3y4aeMbIX BEILIECTB.
OTpaxaTth COCTaB M CTPOCHHE
OPraHUYECKUX COEIMHEHUN

C IIOMOIIBIO CTPYKTYPHBIX
(dopmyin. XapakTepu3oBaTh BUIbI
HU30MEpUU

B3aHMOJICHCTBHE B Tpynre.

LYV,
Ymenue IpeoOpa3oBHIBATH
uHdopmamo U3 OJJHOTO BHUJIA B
ApYTOid.
P.YV]I.

YMeHHe cOCTaBIATH IUIAH PeICHUS
pOoOJIEMBIL.

MPOLIECCY TO3HAHMS:
MPOSIBIISATh BHUMAaHHE,
’KeJaHue OoJbIe
y3HaTb




34| 8 | IIpocrpancr | Bumel mpocTpaHCTBEHHOM OnepupoBaTh MOHSITHAMA K.YY/]. Beipakats Ipesenranus
BEHHas n3omepun. OnTuyeckas «H30MEP», KU30MEPH», CoBeplIeHCTBOBATh YMCHUE TIOJIOXKUTEIIBHOE «Bunpt
H30MepHs n3oMepHs. ACHMMETPHYECKUH «XHpANBHOCTEY. ONNCHIBATH JIOTOBAPHBATHCS ¥ IPUXOANTH K OTHOIICHHUE K H30MEPHI

aTtoM yriepona. Onrudeckue IIPOCTPAHCTBEHHYIO CTPYKTYPY o011eMy peLIeHHIO B COBMECTHOM Iporeccy MO3HAHUSA:
AQHTHIO/BI. XHUPAIBHOCTb. n3yyaemsIx Bemiect. OTpaxarhb JEATEILHOCTH NPOSIBIIATH BHUMAHUE,
XuparnbHble U aXxupalbHbIe cocras u crpoenne opranmaeckux | ILYY/. JKeJTaHue OoJbIe
MouieKyabl. ['eomerpudeckas COEeIMHEHHMIT C HOMOLIIBIO DopMHPOBaTH YMEHHUE IPOBOIUTD y3HaTh
n3oMepwus (Ivc-, TpaHc- CTPYKTYPHBIX (popMmyiI. CpaBHEHHE U KJIACCH(DUKALUIO IO
U30MepHs) XapakTepu30BaTh BUABI 3a/laHHBIM KPUTEPUAM
HU30MEPUH P.YYI.

YMeHHUEe yUUTHIBATh BbIJCICHHbBIC

YUYHTENIeM OPUSHTHPHI IeHCTBHS B

HOBOM y4eOHOM MaTepHaie B

COTPYJHHYECTBE C YUUTEICM

35| 9 | Dnextponn | DieKTpOHHOE CTpOEHME OnepupoBaTh MOHATUIMA K.YVYI. OuenuBath Ipesenramus
bie 9 eKTsl | OpraHNYECcKUX BELIECTB. «UHAYKTUBHBIN 3 eKT, dopmupoBaHre yMEHUS padoTaTh B COOCTBEHHYIO «DNEKTPOHH
B MoJiekynax | B3amMHOe BIUsIHUE aTOMOB U «Me30MepHBIN 3 dHexT. napax. y4eOHyI0 bie 3 dexTsr
OpPTraHWYecK | Tpynm aTOMOB. DIIEKTPOHHBIE XapakTepu30BaTh 0COOCHHOCTH ILYVY . JeATEIEHOCTD: CBOH
ux a¢dexrsl. THIYKTUBHBIH 1 UHIYKTHBHOTO M ME30MEPHOTO DopMHpOBaHHE YMEHHS HAOMIOAaTh, | JOCTHXKEHUS,

COeMHEHHH | Me30MepHBIi 3 (EeKTHI. a¢dexToB Je7aTh BBIBOABI IIPH  IPOBEICHUH | CAMOCTOSTEIBHOCTS,
Ipencrasnenue o pe3oHaHce OIIBITOB. HHHIHATHBY,
P.YVYI. OTBETCTBEHHOCTH,
VMeHue  omuchiBaTh HaGmoaempie | PATHHBI HEYIATH
NpeBpalIeHNs B X0/1e IKCIIepHMEHTA.

36 10 | DnexTponH | DEKTPOHHOE CTpOEHME OnepupoBaTh MOHATUIMA K.YV . OuenunBath IpesenTtamus
ble 9QQEKTH | OpraHUYEeCcKUX BEIIECTB. «UHIYKTHBHBIA 2Q ey, dopmupoBaHe yMeHHs1 paboTaTth B COOCTBEHHYIO «DJEeKTPOHH
B MoJieKkynax | B3amMHOe BIMsIHHE aTOMOB U «Me30MepHBIN 3 dHerT. napax. yaeOHYI0 bie 3 dexTs»
OpraHu4ecK | IPyII aTOMOB. DIIEKTPOHHBIE XapakTepr30BaTh 0COOEHHOCTH ILYVY. JEATENBHOCTh: CBOM
ux s¢dexTsr. UHAYKTUBHBIN 1 HHJYKTHBHOTO U ME30MEPHOTO dopmupoBaHHe YMEHHs HAOII0aTh, | JOCTHKEHUS,
coequHeHHH | Me30MepHBIN 3 eKTsI. 3¢ pexToB Jenatb BBIBOABI TPH  TPOBEICHUH | CAMOCTOSATENBHOCTD,

I[IpencraBneHue o pe3oHaHce OITIBITOB. WHUIMATHUBY,
P.YVY . OTBETCTBEHHOCTb,
VMeHHe  OmnuChIBaThL HaGmonaemple | TPAIHBI HEYaH
IPEBPAIICHHUS B X0JI€ IKCIEPUMEHTA.

37| 11 | Ocuornbie OcHoBHbIe Kiacchl opranudeckux | Kinaccudunmposarts K.YY]. [TpumensTs npasuia [Tpe3enranus
KJ1acChl coequHeHuit. [IpUHIHMIEL OpraHM4ecKUe COCANHEHUS 110 YMeHHe caMOCTOSATEIEHO JIETIOBOTO «OCHOBHBIE
opraHuMyeck | xiaccudukanuy OpraHuuecKux CTPOCHUIO YIIIEPOAHOM LIETH U OpraHn30BbIBaTh yueOHOE ACHCTBHE. | COTpYAHHYECTBA: KJIaCChI
ux coenuHeHui. [lonsitue o TUNy yriaepoa-yriepoanoi cesizu. | ILYY /. CPaBHUBATb Pa3HBIE OpraHUYeCcKU
COeIMHEHHH | (YHKIMOHANBHOM rpymme. Knaccuduunpopatsb Ymenue peoOpa3oBBIBATE | TOUKHU 3PEHHUS; X
. I'omomorus. I'omonoru. IIPOU3BOAHBIC YIIIEBOAOPOJAOB I10 MH(bOpMal_II/IlO M3 OJHOIO BHJA B | CHUTATHCI C MHCHHUEM COe)IPIHeHHFI))
I'omonoruue | I'omomormdeckast pa3HOCTS. (YHKIMOHATBHBIM TPYIIIIAM. IPYTOi. JPYToTro YeJIOBEKa;

CKHE PsIbI I'omonoruueckue psibl O060061maTe 3HaHKS U JIeNaTh P.YVYI. MIPOSIBJIATH TEPIICHUE

BBIBOJIbI O 3aKOHOMEPHOCTSIX
W3MEHEHHU CBOMCTB BEIIIECTB B
TOMOJIOTHUYECKHX psijax

YMeHHe COCTaBISATH IUIAH PeIICHUS
po0IeMBbl

u
OOpO’KeNaTenbHOCTh
B cIOpe




38| 12| Homenknary | HomeHknaTypa OpraHa4eckux HasbiBaTh Opranuueckue K.YV]. OrenuBars
pa BeIeCTB. MexxayHapoJHast COEIMHEHHUS B COOTBETCTBHUH C YMeHHEeCTPOUTh MOHSITHBIE AT COOCTBEHHYIO
opranndeck | (cumcremarmueckas) MIpaBHIIAMH MEXTyHapOIHOM HapTHepa BBICKa3bIBaHM, y4eOHyI0
ux HOMEHKJIaTypa OpraHU4eCcKHX HomeHKnaTypsl [IUPAC u YUHUTBIBAIOIINE, YTO TTAPTHEP 3HAET U | IEATENTBHOCTh: CBOU
COeIMHEHHH | BeIecTB M MPHHIUITBI pauuoHaNbHOI HOMEHKIATYPHI. BHUJIUT, a YTO HET; JOCTHKEHUS,
o0pa3oBaHus Ha3BaHUH HaxoanTb CHHOHHMBI 3aJ1aBaTh BOIIPOCEHI, CaMOCTOSITEIILHOCTb,
OPTraHWYECKHUX COCTUHEHUMH. TPUBHAIBHBIX Ha3BAHUH KOHTPOJMPOBATh AeCTBUS MapTHEpa. | MHUIMATHUBY,
PanyonanbHas HOMEHKIATypa OpPraHUYECKUX COCTUHEHUH ILYY. OTBETCTBEHHOCTb,
YMeHHe ocynIecTBIATh aHAIH3 TIPUYUHEI Heyaaq
00BEKTOB C BBIETICHHEM
CYIIECTBEHHBIX M HECYIECTBEHHBIX
MPU3HAKOB;
OCYILIECTBIIATh CUHTE3 Kak
COCTaBJICHUE LIEJIOT0 U3 YacTeH.
P.YV].
Ymenus 1.0cyniecTBIsAT HTOTOBBIN
U MTOIIArOBBIH KOHTPOJIb MO
pe3ynbTary;
AIeKBaTHO BOCTIPHHUMATH OLIEHKY
yuurens;PaznugaTs ciocob n
pe3ysbTaT AeicTBUS
39| 13| OcoGennocr | Knaccudpukaius u ocobeHHOCTH JleMOHCTpUpOBaTh IOHUMaHUE K.YVY]. Bripaxxath [Ipesentanus
u U | OpraHMYEecKHX peaKiuil. 0COOEHHOCTEH MPOTEKAHUS U ‘YMeHue caMocTosITebHO TI0JIOKUTENIBHOE «Knaccugpuka
knaccudpuka | CriocoObl 3amuceil peakiuii B ($hopM 3amucu OpraHuYeCKuX OpraHU30BbLIBaTh yueOHOE IeHCTBHE. OTHOILIEHUE K st
IHst opranndeckoif xumnu. Cxema n peaxuuii B CpaBHEHUU C ILYY. MPOIECCY TTO3HAHMUS: OpTraHuYeCKU
OpraHuuYecK | ypaBHEHHE.YCIOBUS NPOBEACHHUS | HEOPraHUYECKUMHU.Y CIIOBUS VYmenune peoOpa3oBBIBAT | MIPOSIBIISITE BHUMaHKE, | X peaKiuii»
ux peakuuii | peakuwii. Kimaccuduxamms MPOBEJICHUSI PEaKIIHA. HHQOPMAIHIO U3 OJIHOTO BHJIA B | yAUBIICHHE, )KETTaHUE
peaknuii opranndeckux Bemects | Knaccudukarus peakiuit JIPYToH. OoJbIIIe y3HATD
110 CTPYKTYPHOMY IPHU3HAKY: OPTaHMYECKHUX BEIIECTB 10 P.YVYI.
3aMellleHHe, IPUCOEAUHEHHUE, CTPYKTYPHOMY IIPU3HAKY: YMeHHe COCTaBIIATh IUIaH PelIeHUs
oTuienieHue. PeakunonHble 3aMelleHHe, IPUCOEIUHEHHUE, npoOJIeMBI
nenTpsl. [lepBoHavansHbe oTmierieHue. PeaknnoHHbIe
IOHATHSA O TUIIAX U MEXaHHU3MaXxX LHCHTPHI. HepBOHaqaanbIe
OPTaHWYECKHX PEaKIHH. TIOHSTHS O THIIAX U MEXaHU3Max
['omonutnyeckuii u OpPraHUYECKHUX peaKuuil.
reTepoUTUYECKUH pa3pbIB T'omonuTHueckuit u
KOBAJICHTHON XMMUYECKON CBSI3H. | FeTepOIMTUYECKUI pa3phiB
CB0OOIHOPAANKATIBHBIN 1 KOBAJIEHTHON XMMHIECKOH CBSI3H.
WOHHBIA MEXaHU3MBbI PEAKIHH. CB0O0OOJHOpAIMKATBHBIHN U
[MonsTue o cBobogHOM HMOHHBIH MEXaHU3MBI PEaKIINHL.
panukaie, Hykineouie, ITonsiTHe 0 cBOOOTHOM
aneKTpoduie, KapOOKaTHOHE U panukaie, Hykieopuie,
kapbannone. O003HaUCHHE aNeKTpoduie, KapOOKATHOHE H
HOHHBIX peakuuii B KapOaHHOHE.
OPraH1uYeCKON XUMUU
40| 14| Oco6ennocr | Knaccudurarms u ocobennoctn JleMOHCTpUPOBATh NOHUMAHUE K.YV . BeipaxaTh IIpezenTanus




u U | OPraHUYECKUX PEAKIHH. 0COOEHHOCTEH MPOTEKAHUS U VYMeHne caMoCTOSsITENEHO MOJIOKUTEIBHOE «Knaccudpuxa
kiaaccuduka | CriocoOsl 3amuceii peakiuii B (hopM 3amucy OpraHuYecKux OpTaHU30BbIBAThH yueOHOE NEeHCTBHUE. OTHOLICHHUE K st
st opranndeckoi xumnu. Cxema n peakiuii B CpaBHEHUH C ILYY . MpoLEecCy MO3HAHMS: OpTaHUYECKU
OpraHM4ecK | ypaBHeHHE.YCIIOBHS HPOBEICHUS | HEOPTAHUUECKUMU. Y CIIOBHS Ymenue peoOpa3oBBIBATH | MPOSBISATE BHUMAHHE, | X pEaKIHii»
ux peakuui | peaxuuii. Knaccndukanus MIPOBEAEHHUS PEAKITHIA. uHGOpPMAIMIO U3 OJHOTO BUAA B | yAUBJIEHHE, )KENaHUE

peakiuii opraHudeckux BemecTs | Kimaccnbuxarms peaxmuii IPYTOH. OoubIlle y3HATh

110 CTPYKTYPHOMY IPU3HAKY: OPraHMYECKHUX BEILIECTB 110 P.YVYI.

3aMelleHNe, TPUCOEANHEHHE, CTPYKTYPHOMY IIPU3HAKY: ‘YMeHHe cOCTaBNIATh MUIAH PELIeHHs

oTmerieHue. PeaknnoHHbIe 3aMelleHne, IPHCOeANHEHHE, poOJIeMBI

neHTpsl. [lepBoHavanbHbIE oTieruieHue. Peakunonusle

MIOHSTHUS O THIIAX U MEXaHNU3Max neHTpsl. [lepBonavansHbIe

OPTaHWYECKHX PEaKIHH. MIOHSTHUS O THIIAX U MEXaHU3Max

I'omonuTHueckuit u OpPraHUYECKUX peaKuuil.

reTepOJUTUYECKUI pa3pbiB T'omonuTHueckuit u

KOBAJIEHTHON XMMHYECKOH CBSI3U. | T€TePOIMTUYECKUIT pa3phIB

CB00OOIHOPAIUKATIBHBIA 1 KOBaJICHTHOW XUMHYECKOH CBS3U.

HOHHBIH MEXaHU3MBI PEaKIINH. CB00OIHOPAANKATIBHBIN 1

[onsTHE O CBOGOAHOM HMOHHBIN MEXaHU3MBbI PEAKLIUH.

panukaie, HykiIeoguie, [onsaTHe 0 cBOGOTHOM

aeKTpoduiIe, KapOOKaTHOHE U panukaie, Hykieopuie,

kapOannone. O603HauCHHE anexTpoduie, KapOOKaTHOHE U

HOHHBIX peakuuii B KapOaHHOHe.

OPraHNYeCcKON XUMUU

41| 15| Oxuciourens | OxuCIUTENHHO- OOBACHATD, YTO HA3LIBAIOT K.YV/I. BBIPAXKATh
HO- BOCCTAHOBHTEIBHBIE PEAKIUN B OKHCJICHHEM H BOCCTAHOBIICHHEM | YMeHHe CaMOCTOSTETEHO TIOJIO>KUTENIFHOE
BOCCTQHOBHUT | OpPraHUYECKOW XMMHH. B OpPTraHUYECKOW XHUMHH. OpraHU30BHIBATh yueOHOE JIeHCTBHE. OTHOILICHUE K
€JIbHBIE Wnentudukanust opraHndecKnx CocCTaBIATh ypaBHEHHS ILYY. TIPOIIECCY MTO3HAHMS:
peakiuu B coenMHeHuit. ['eHeTnyeckas OKHCITUTEINIBHO- VYmenune Ipeo0pa3oBBIBATH | IPOSIBIISITH BHUMAaHHE,
OpPTaHWYeCK | CBSA3b MEXTY KIacCaMH BOCCTaHOBHTEIBHBIX nHGOpPMAIMI0 W3 OJHOTO BUAA B | yJAWBJICHHE, )KEIAHHUE
Ol XUMUH OPTraHWYECKHUX COCMHEHUH OpPraHMYeCcKHX PeaKuuii ¢ JPYTOii. OosblIle y3HATh
MOMOUIbIO MeTO/1a AleKTpoHHOro | P.YVY]I.
Oamanca YMeHHe cOCTaBIATH IUIAH PeIICHUS
po0JIEMbI
42| 16 | Pemenne Pemenne 3ana4 u BBIIOJIHEHUE Hcnonp3oBath anropuT™el Ipu K.YVYI. [IposBisaTs B

3aJ1a4 u yl'[pa)l(HeHl/Iﬁ 10 TEME PEUICHUU 3ada4 VmeHue CTPOUTH MOHATHBIC IJIA KOHKPETHBIX
BEIMONHEHUE | «OKHCIUTENBHO- nmapTHepa BHICKA3bIBaHMS, CHUTYanusIx
YHIpaxXxHEHU BOCCTAaHOBUTECJIbHBIC PEAKIIUN B YYUTBIBAIOIUE, YTO NAPTHEP 3HACT U JlO6p0)KeJ'laTeJ'leOCTb
it o Teme OPTaHWYECKOH XUMUID» BUJIUT, a 9TO HET; , IOBepHe, BHIMAaHUe,
«Oxucnuren 3a/1aBaTh BONPOCHI HOMOIIb
BHO- ILYY.
BOCCTaHOBHUT YMeHue oCcyleCcTBIATh aHAIN3
eJIbHEIE 00BEKTOB C BEIJIETICHHEM
peak-nuu B CYIIECTBEHHBIX M HECYIIECTBEHHBIX
OpraHu4ecK MPU3HAKOB;
Ol XUMUI» OCYIIECTBIISATh CHHTE3 KaK

COCTaBJICHHE 1IEJIOTO U3 YacTeil.




P.YY/I.

Ymenust.OCyIiecTBISTh HTOTOBBII U
MOLTarOBbIA KOHTPOJIb 110 PE3YJIBTAT

43| 17 | ®usuxo- DU3NKO-XUMHIECKHUE METOIBI XapakTepu3oBaTh (PU3UKO- K.YVI. BBIPAYKATh Ipesenranus
XUMHUYECKHE | HCClIeOBaHUS CTPOSHUS U XUMHYECKHE METOMBI YMeHue 1oropapuBaThcs U MOJIOKUTENILHOE «Dusnko-
METOIBI PEaKIIMOHHOM CIIOCOOHOCTH HCCIIEIOBAHMS CTPOCHUS 1 HNPUXOINTH K 00IIEeMy pEelIeHHIO B OTHOIICHHUE K XHMHYECKHE
HCCIIE0BAaH | OpPraHMYECKUX COCAMHEHHH. PEaKIIMOHHOH CIIOCOOHOCTH COBMECTHOH JEATEIbHOCTH; IpoLueccy MO3HAHMS: METOIBI
ns crpoernst | Crnekrpockonus IMP, macc- OPraHUYECKUX COCTUHEHUHN. ‘YMeHue npoayKTUBHO pa3peliaTh TIPOSBIIATH BHUMAHUE, | HCCIEeI0BaHU
u peak-| crexTpomeTpus, HHppaKkpacHas [ToHMMaTh rpaHUIBI NPUMEHEHHsT | KOH(INKTHI Ha OCHOBE y4eTa yIUBJICHHE, XKeTaHHe | s CTPOCHHS
LIMOHHON CIEKTPOCKOITHS H3y4aeMbIX METOJIOB MHTEPECOB M MO3UINIT BCEX ero OoublIie y3HATh OpTaHUYECKU
cnoco6- YYaCTHHUKOB X
HOCTH P.YY.. COCIIMHEHUN»
OpraHU4ecK YMeHHe yUUTHIBaTh BBIICICHHBIE
nx YUYHTENIeM OPUEHTHPHI ACHCTBHSA B
COeTMHeHNI HOBOM y4eOHOM MaTepHale B
COTPYAHUYECTBE C YUUTEIIEM;
ILYYA.
‘YMeHne MpoBOIUTH CPAaBHEHHE U
KJIaCCU(HKALIHIO 110 33aHHBIM
KPHUTEPHSIM;
44| 18 | O6o6marom | Pemenue 3a1a4 1 BHITONTHEHHE CocraBnath 0000IIar0INe K.YVYI. IIposBiaTs B
ee YTIpaXXHEHNH, TTO3BOISIOIINX cxeMbl. OCyIecTBIATh YMeHne caMOCTOSTETEHO KOHKPETHBIX
MOBTOPEHHE | CHCTEMAaTH3MPOBATH U OOOOIINTH | MO3HABATENBHYIO PE(IEKCHIO B OpTaHM30BBIBAThH yueOHOE CHUTyanusIx
o Teme| MoJydeHHbIe 3HaHUS 10 TeMe OTHOIIIEHUH COOCTBEHHBIX B3aMMO/JICHCTBHUE B IPyIIIIe J0OPOXKENaTeIbHOCTD
«OcHoBHBIE | «OCHOBHBIE TOHATHS JOCTHXKEHUH B IIpoliecce ILYY. , IOBEpHE, BHUMAHUE,
TIOHSTHUS OpPTaHWYECKOH XUMUHI petIeHus y4eOHBIX ’ YMeHHEeOoCyIeCTBIISTE aHAIIH3 TIOMOIIb
OpraHu4ecK MMO3HABATCJIBHBIX 3a/a4 00BEKTOB C BBIJICJICHUEM
O XUMUI» CYIIECTBEHHBIX M HECYIIECTBEHHBIX

IIPU3HAKOB;

OCyL[IeCTBJ'lflTb CHUHTE3 KaK
COCTaBJICHHUEC IICJIOTO U3 qacTen.
P.YV].

Vmenust OCYHICCTBJIATH HTOTOBBIA U

IOIIArOBBIN KOHTPOJIb 1O
pe3ynbTary;

AJIEKBAaTHO BOCIPUHHUMATh OLCHKY
YUUTEIS

YIJIEBOJIOPOBI
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45 AJKaHbl. AnkaHpl. DJIEKTPOHHOE Ha3zbiBaTh aKaHbl O K.YY/]. Beipakats Ipesenranus | JleMoHCET
CrpoeHnue, MIPOCTPAHCTBEHHOE CTPOEHHE MEXIyHapoaHO! HoOMeHKnaType. | ®opmupoBaHHe yMeHHs paboTaTh B MOJIOKUTENILHOE «AIKaHBI» Cocrasie
HOMEHKJIATy | MOJIEKyJIbI MeTaHa. OOBSICHATH IEKTPOHHOE H napax. OTHOIICHHUE K HHE
pa, sp3-I'ubpuan3aius opouraieit MPOCTPAHCTBEHHOE CTPOCHHE ILYVYA. nporeccy MoJenen
H30MEpPHS, aTOMOB yTJIEPOa. MOJIEKYJI U3y4YEHHBIX BEIIECTB, BBISBJIATD OCOOEHHOCTH (KadecTBa, TIO3HAHUSL: MOJIEKYI
¢dmudeckne | I'omomorndeckuit psia u odmast sp3 rubpuTH3aIys, NPU3HAKH) pPa3HBIX OOBEKTOB B | IIPOSBIATH
CBOICTBa (dbopmMyrna ankaHoB. TOMOJIOTHYECKHH psifi, 00IIast nporecce uxX paccMaTpHUBaHMs | BHIMAHUE, ajkatos

CucremaTnieckas HOMeHkiIarypa | ¢popmymna. O600marTs 3HaHUS 1 (HabmoneHus) yZIUBJICHUE,
aJIKaHOB U paJuKayloB. M3oMepust | menaTh BBIBOJBI O P.YYI. KeJTaHue OoIbIe
YIIEPOJHOTO CKEJICTAANIKAHOB. 3aKOHOMEPHOCTSIX H3MEHEHUIT OLICHWBATh  BECOMOCTH IIPHBOJUMBIX | y3HATD
INonsiTue o KOH(pOpPMAIHAX. CBOMCTB B TOMOJIOTHUECKOM PSITy N
. JIOKa3aTeNbCTB U PacCyKICHUH
®dusnueckue cBoicTBa aJKaHOB. QJIKaHOB
3aKOHOMEPHOCTH U3MECHEHHS
(M3HIECKHIX CBOMCTB.

46 Xumuyecku | XWMHUECKHE CBOMCTBA alKaHOB: XapakTepru30BaTh BaXKHEHUIIINE K.YVY/. Bripaxats Ilpesenrauus | JleMOHCT
€ CBoiicTBa | rajJoreHupoBaHUE, HUTPOBAHMUE, XMMHUUYECKHE CBONCTBA aJIKaHOB. YMeHHe caMoCTOsTEIEHO TIOJIOKUTEIIBHOE «AJIKaHBD» pauuun.
aJNKaHOB JETUIPUPOBAHUE, TS PMHUECKOE IIporaosupoBats cBOHCTBa OpraHN30BBIBATH yueOHOE OTHOIIECHUE K Bpomuposan

pasnoxeHue (IMPOJH3), TOPEHNE | N3y4aeMbIX BEIIECTB Ha B3aMMOJICHCTBHUE B IPyIIIIE. npoueccy HETeK caHa
KaK OJINH U3 OCHOBHBIX ocHoBaHuM Teopuu xumuueckoro | ILYVY/. TTO3HAHUS: Ha CBETY.
HCTOYHHKOB TeIlIa B CTPOEHUS OPraHUYECKUX YMmeHue IpeoOpa3oBHIBATH | MPOSIBIATH Topenue
IIPOMBIIIEHHOCTH H OBITY, BemecTB. MccneoBaTs cBoiicTBa | mHpOpMaIMi0o W3 OJHOTO BUAA B | BHUMAaHME, MeTaHa.
KaTaJIUTHIECKOEe OKHCIICHHE, N3yJaeMbIX BEI[ECTB. TIpYyTOH. yIHUBIICHHE, Orsomere
KPEKUHT Kak crioco0bl nosmydenns | IIporaosnposaTs cBoWCTBa P.YVYI. KeJTaHue OoJbIne ::CT::SPI;M
BO)XHEHILINX COEMHEHHH B HEHM3y4YECHHBIX BEIECTB I10 YMeHue COCTaBIIATh IUIaH PELIeHUs y3HaTh ep
OpPTaHWYECKOM CHHTE3€, QHAJIOTHH C U3YYSHHBIMU MpOOIIEMBI. MaHraHara
H30MEpH3aIHs KaK Criocod BEIIIECTBAMH TOT'O XKe Kanus 1
MOTY4EeHUSI BBICOKOCOPTHOTO TOMOJIOTHIECKOTO PAAaA. OpoMHOM
OeH3nHa. MeXaHU3M peaknuu HaGmonaTs neMoHCTpHpYEeMBbIe BOJZIE
CBOOOTHOPATUKATEHOTO OTIBITHI M OTIMCHIBATH UX C

3aMelleHus (Ha mpumMepe MIOMOIIBIO POJHOTO S3bIKA U

XJIOPUPOBAHMsI METaHA). SI3bIKa XMMHUH

47 XUMHUUECKH XUMHUECKHE CBOMCTBA aJIKaHOB: XapakTepr3oBaTh BaKHEHUIINE K.YY/. Bripaxkats [Tpe3enTanus JleMoHCT
€ CBOICTBa | rajoreHMpoBaHHE, HUTPOBAHUE, XHUMHUYECKHE CBOMCTBA AJIKAHOB. VYMeHne caMoCTOSITEIIBHO MOJIOKUTEIIBHOE «ATKaHBI» pauuu.
aJIKaHOB JETHAPUPOBAHNE, TEPMUIECKOE [Iporao3uposars cBOiicTBa OpTaHM30BBIBAThH yueOHOE OTHOIIICHNUE K Bpomuposan

pasnoxeHue (MUPOIU3), TOPEHUE | U3ydaeMBbIX BEIECTB Ha B3aMMO/IEHCTBHE B IPyMIIE. npoueccy HereK caHa
KaK OINH U3 OCHOBHBIX ocHOBaHUH Teopun xumudeckoro | ILYY/L. TIO3HAHUS: Ha CBeTy.
HCTOYHHKOB TEIUIa B CTPOCHHUS OPTAaHUIECKHX Ymenue IpeoOpa3oBHIBATE | MPOSIBIATH Topenne
HPOMBIIIUICHHOCTH U OBITY, BeiecTB. MccnenoBars cBoiicTBa | MHGOpPMAIMIO U3 OAHOTO BUAA B | BHUMAaHHE, MeTaHa.
KaTaAJIMTUYECCKOC OKHCJICHUC, N3y4daeMbIX BEIIECCTB. ﬂpyFOi’I. YAUBJICHUE, Ornomenye
KPEKHHT KaK CIocO0bI mony4deHus | [IporHo3upoBath cBo#cTBa P.YVYA. JKeJTaHue OoJbIIe E:Z::jpzm
BaKHEHIITNX COe}ll/IHCHI/II;'I B HEU3YUYCHHBIX BEUICCTB 110 VYMeHue cocTaBlIsTh IIaH pemicHus y3HaTh ep
OpPTaHWYECKOM CHHTE3e, QHAJIOTHU C U3YYCHHBIMU pOOJIEMBL. MaHraHara
H30MEpH3aIHs KaK CIIocod BEIIECTBAMU TOTO XKe Kanus 1
MOTy4YEHHUsI BBICOKOCOPTHOTO TOMOJIOTHYECKOTO Psfa. OpoMHOM
Oen3uHa. MexaHn3M peakiuu Ha6imonaTs reMoHCTpHpYeMBbIe BOJE

CBO60,£[HOpaI[I/IKaJ'ILHOFOSaMeI.LIeH

OIIBITHI K OITUCBIBATH UX C




usi (Ha IpUMepe XJIOPHPOBAHUS

MTOMOIIBIO POIHOTO S3bIKA U

METaHa). SI3bIKA XUMHHU
48 [Tonmyuenue CuHTeTnueckne crocoOs! XapakTepu3oBaTh K.YVYI. BripaxxaTts IIpe3enTanus
u NOJIy4EHUsI aIKaHOB. MeTob! MIPOMBIIUIEHHBIE U TabopaTopHble | 1.YMeHHe Ncroabp30BaTh pedb LS TIOJIO>KUTEIIFHOE «AJIKaHBD»
MIPUMEHEHHE | MOJIy4ECHUs aJIKaHOB U3 CIIOCOOBI ITOTYIeHHUS peryJssiiud CBOEro AeHCTBUS; OTHOLIECHUE K
aJIKaHOB ANKUITAIOTEHUAOB(peaKkuus akaHoB.COMOCTaBIATh 2.AEeKBaTHO MCHOIB30BaTh PEUYEBbIE | MPOIECCY
Bropna), nekapOOKCHIMpPOBaHHEM | XUMHYECKHE CBOWCTBA alKaHOB C | CpeCTBa IS peIeHHs MO3HAHUS:
coJeit KapOOHOBBIX KUCIIOT U 001acTsIMU IPUMEHEHUS Pa3IMYHBIX KOMMYHUKaTUBHBIX MIPOSBIATH
3JIEKTPOJIU30M PaCTBOPOB COIEH 3a]1a4, CTPOMTh MOHOJIOTHYECKOE BHHIMaHUeE,
KapOOHOBBIX KUCIIOT. BBICKa3bIBAHHE, BIAICTh yIUBIICHHE,
HaxoxneHne ajkaHOB B IpHpoze Iuanormdeckoit popmoit peun JKeJTaHue OoJbIe
M IPUMEHEHHUE aIKaHOB P.YVYI. y3HaTh
‘YMeHue caMoCTOSTEIbHO aIeKBaTHO
OLICHUBATH NIPABHIBHOCTD
BBITIOJTHEHUSI IEHCTBHS M BHOCHTD
HE0OXOMMBIE KOPPEKTUBHI B
UCIIOJTHEHUE KaK 10 X0y €ro
peanu3anum, Tak U B KOHLE
JeHCTBUS.
ILYV .
YMeH#He: oCcylIecTBIATh CPaBHEHHE H
KJIacCU(HKAIIHIO,
BBIOMpAsi KPUTEPHH JUTS YKa3aHHBIX
JIOTUYECKUX OTIepaLHii;
CTPOUTBH JIOTHIECKOE PACCyKICHHUE
49 Pemenne BrinonHeHnue ynpaxHeHuit mo Hcnonb3oBath aqropuT™Mel Ipu K.YYA. BripaxxaTts
3amadq u| Teme «AIKaHbBI», HA COCTaBIeHUEe | pemieHuH 3aga4d. CoCTaBIATh 1 CtpounTsb peueBble BEICKA3bIBAHMSA B | ITOJTOKUTEIBHOE
BBINOJIHEHUE | ypaBHEHUI peakiuid, ypaBHEHUs M0 3aJaHHBIM CXeMaM | yCTHOW M NHChbMEHHOH (opme; OTHOIIEHUE K
YIOPa)KHEHU | COOTBETCTBYIOILUX 3aaHHBIM NpeBpalieHuit apryMEeHTHPOBATh CBOIO TOUKY npoueccy
i mo  TeMme| cxemam, comepxKaruM 3pEeHUS TIO3HAHUS:
«ATKaHbI» HEHU3BECTHBIC BEIIECTBA. ILYY . HPOSIBIIATH
Pemenne 3amau YMeHHEeOoCyIIeCTBISTE aHAIIH3 BHIIMaHUeE,
00BEKTOB C BBIJICJICHUEM YAUBJICHUE,
CYHIECTBCHHBIX U HECYIIECTBEHHBIX JKEJIaHUueC 60J'lbLUe
MPU3HAKOB; y3HaTb
OCYIIECTBIISATh CHHTE3 KaK
COCTaBJICHHE LIEJIOT0 U3 YacTel.
P.YVYA.
YMmenussOcyniecTBIAT, UTOTOBBIN U
MOIIArOBEIH KOHTPOJIb MO
pe3ynbTary;
AJIeKBaTHO BOCIIPUHUMATH OLICHKY
YUHUTEIS
50 Huknoankan | Huknoankansl. CTpoeHue Ha3zbiBaTh LUKII0ATIKaHBI IO K.YVY]. OuenuBarb IIpesenTauus
Bl MOJIEKyJI IUKI0ankaHoB. O0mas | MeX/IyHapoAHOH HOMEHKIAType. | MHUIMATUBHOE COTPYAHHYECTBO B COOCTBEHHYIO «luxnoankan
(hopMyIa HUKJIOATKAHOB. 060011aTh 3HAHUS U IENaTh NoucKe 1 coope nHpopmamu y4eOHYI0 BI»




HomenkiaTypa LHKII0aIKaHOB.
M3oMepus nukinoankaHoB:
YIIEPOJHOTO CKEJIeTa,
MEKKJIaccoBas,
MIPOCTPAHCTBEHHA (IIMC-TPaHC-
n3omepus). HanpsokeHHble 1
HEHaMNpsDKeHHbIE

kbl Crienuuka cBOMCTB
IUKJIOAJIKAHOB C MaJIbIM
pazMepoM 1uKna. XUuMHYECKUE
CBOMCTBA IIMKJIONPOIIaHa:
TOPEHHE, PEeaKIuH
MIPUCOEIUHEHNS (THAPUPOBAHUE,
MIPUCOEUHEHNE TaIOT€HOB,
raJloTeHOBOIOPOJIOB, BOJIBI) U
IUKIIOT€KCaHa: TOPCHUE, PEaKIHN
paIuKaIbHOTO 3aMEIICHHUS
(xJIIOpUpOBaHUE, HUTPOBAHHUE).
[Tonyuenune LUKIOAIKAHOB U3
AJIKAaHOB U TUT'aJIOTCHAIKAHOB

BBIBOJIBI O 3aKOHOMEPHOCTSIX
HU3MEHEHUH CBOMCTB B
TOMOJIOTHYECKOM PSIITY
LIMKJIOAJIKAaHOB. XapaKTepu30BaTh
0COOEHHOCTH CTPOCHHUS
nukionponasa. Jimers
MIPE/ICTAaBICHNE O BaKHEHIIINX
XUMHUYECKUX CBOMCTBAX
IUKJI0aTKaHoB. [IporHo3upoBats
CBOMCTBa U3y4aeMBbIX BELIECTB Ha
OCHOBaHUH TEOPHH XHUMHYECKOTO
CTPOCHHUS OPTAaHUYECKUX
BerecTs. IIporaozuposarts
CBOMCTBAa HEU3YICHHBIX BEIECTB
T10 QaHAJIOTHH C H3yYECHHBIMU
BEI[ECTBAMH TOTO XK€
TOMOJIOTMYECKOTO psfa.
XapaxkTepu3zoBaTh
MIPOMBIIIICHHBIE U Ta00PaTOpHBIE
CIIOCOOBI ITOJIYICHHUS
1uKIoankanoB. ComocTaBIaTh
XMMHYECKHe CBOICTBa
LUKJIOATIKAHOB € 00IACTIMHU
TIPUMEHEHHS

ILYV]I.
yCTaHOBHeHI/IC HpI/I‘{I/IHHO'
CJIICACTBCHHBIX CBH3€ﬁ; NOCTPOCHUE

JIOTUYECKON LENHu pacCyXkIeHuM,

J0Ka3aTCJIbCTBO, BBIIBM>KCHUEC
TUIIOTE3 U UX O6OCHOBaHPIe.
P.YY/I.

YMeHHUe COCTaBIATH IUIaH PEICHHS
pOOJIEMBI.

JIeSITEIIbHOCTD: CBOU
JIOCTHUKCHUS,
CaMOCTOSITEIIEHOCTh
, UHULIUATHBY,
OTBETCTBEHHOCTD,
MPUYHHBI HeyIad

51

Iuxmoankan
Bl

Hukmnoankansl. CTpoeHne
MOJIEKYJT [IUKJI0aaKaHoB. Oormas
(hopMyIa IUKIOATKAHOB.
HomeHkaTypa IUKI0aJIKaHOB.
W3omepus NUKII0AIKaHOB:
YTJIEPOJHOTO CKENeTa,
MEXKKJIacCOBasl,
IPOCTPAHCTBEHHAs (LIUC-TPaHC-
n3omepus). HanpsokeHHble 1
HCHAIPAXKXCHHBIC

nukITbeL Criennuka CBOMCTB
IUKJIOAJIKAHOB C MaJIbIM
pa3MepoM nuKiia. XUMHIECKHEe
CBOMCTBA ITUKJIONPOIIaHa:
TOpEHHE, PEaKINH
NpUCOeUHEHUs (THAPUPOBAHHE,
MIPUCOEUHEHNE TAJIOT€HOB,
rajJoreHOBOIOPOJIOB, BObBI) U
IUKJIOT€KCaHa: TOPeHUE, PeaKIn
paauKaNbHOTO 3aMEIleHUs
(xII0pUpOBaHUE, HUTPOBAHHUE).
[Mony4yenne NUKIOATKAHOB H3

Ha3eBaTh HUKIIOATKAHEI IO
MEXyHapOJHOI HOMEHKJIaType.
O000111aTh 3HAHUS U JENIaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
HM3MEHEHHUI CBOMCTRB B
TOMOJIOTHYECKOM PSIITY
LIMKJIOAJIKAHOB. XapaKTepu30BaTh
0COOEHHOCTH CTPOCHHUS
nuKonpomnana. FiMeTs
MPEJCTaBICHUE O BAKHEHIINX
XHMHYECKUX CBOHCTBaX
nuKIIoankanoB. [Iporao3uposatsb
CBOICTBA U3y4aeMBIX BEIIECTB Ha
OCHOBAaHHH TCOPUH XUMHUUIECCKOI'O
CTPOCHUS OPTaHUIECKIX
BemecTB. [Iporuo3upoBars
CBOWCTBA HEM3YYCHHBIX BEIIECTB
10 AHAJIOTUHU C U3YYEHHBIMH
BEIIECTBAMH TOTO XKE
TOMOJIOTMYECKOTO psfa.
XapaxkTepu3oBaTh
MIPOMBIIIUICHHEIC U J1Ja0OpaTopHBIE

K.YYa.
WHHUIMATHBHOE COTPYAHHYECTBO B
noucke u cbope HHPpOpMaIHH

ILYVYI.
YCTaHOBJIEHHE HNPUYHHHO-
CIIC/ICTBEHHBIX CBSI3€H; MOCTpOEHHE

JIOTUYECKOM Lenmu paccyXAeHHi,

JI0Ka3aTeNIbCTBO; BBIJIBUOKEHUE
TUIIOTE3 U UX 000CHOBAHUE.
P.YVI.

YMeHHe cOCTaBIATH IUIAH PeICHUS
pOOIEMBI.

OrieHuBaThH
COOCTBEHHYIO
yaeOHYI0
JEATEIIBHOCTh: CBOH
JOCTHXEHUS,
CaMOCTOSITENIbHOCTh
, THUIIHATHBY,
OTBETCTBCHHOCTbD,
MIPUYKHBL Heyad




AJIKaHOB U TUTaJIOrCHAJIKaHOB

CHocOO0BI MOTyYEeHUS
nuKiIoaakaHoB. COmoCTaBIsATh
XUMHYECKUE CBOHCTBA
IHMKJIOAJIKAHOB C 001aCTSIMU
MIPUMEHEHUSI

52| 8 | Auxenbl AnKeHbI. DIEKTPOHHOE HaszbiBaTh aKeHBI MO K.YY/]. OLICHHBATH CBOU U IpeseHranus

Crpoenre, IIPOCTPAHCTBEHHOE CTPOCHHE MEXyHapOIHOU HOMEHKIaType. | YMeHwus paboTath B mapax. qy’KHe TTOCTYIIKH; «AJIKEHBI»
HOMEHKJIATy | MOJICKYJIbI 3THJICHA. OOGBACHATH IICKTPOHHOE ILYVYA. MOTHBHPOBAThH CBOH
pa, Sp2-I'mbpunuzanms opbuTaneit CTPOCHHE MOJIEKYT HU3yIEeHHBIX YMeHust HaOII0JaTh, AeNaTh BEIBOABI | IeHcTBUS;
HU30MepHs, aTOMOB yriiepoja. - u p-Cs3u. BemiecTB. O000IIATh 3HAHUS U IIPY IPOBEICHUH OIIBITOB. BBIpaKaTh
¢mugeckne | ['omomormueckwit psin u obmas JIeTIaTh BBIBOJBI O P.YVA. TOTOBHOCTb B
CBOICTBa (dopMyIa aJKeHOB. 3aK(iH0MepHocmx WU3MEHEHUH VMeHHe Pacio3HaBaTh OMBITHHIM nr000i CUTyaIuu

HomenknaTypa ajnkeHoOB. CBOHCTB B TOMONIOTHYECKOM PANY | 11y e k1acChr HEOPraHMHYECKIX TIOCTYIIUTE B
W3omepus ankeHOB: yrnepo;[?oro aKeHOB. MoennpoBaTh BEIICCTB, OMACHIBATS XHMUUCCKHE COOTBETCTBHH C
CKelleTa, IOJIOKEHHs KpaTHON MOJIEKYJIbI U3y4EHHBIX KIIaCCOB peaKIH, HAGITIOAEMBIE B XOJIE TIpaBHIAMH
CBSI3H, IPOCTPAHCTBEHHAS BEILECTB SKCTICPHMEHTA. TIOBE/ICHUS
(reomeTpHUecKas H30MEPHS HIN

LUC-TpaHC-U30Mepusl),

MesxkiaccoBasi. dusnueckue

CBOMCTBA aJIKEHOB

53| 9 [IpakTrueck | CocTaBiieHHE HIAPOCTEPIKHEBBIX MopenupoBatb MOJIEKYJIbI K.YVY]. OLICHUBATh CBOU 1
ast pabota Ne | mozmernelt MOJIEKyT alNKaHOB, N3y9IEeHHBIX KJIACCOB BEIIECTB. CtpouTh peueBble BHICKA3bIBAHNUS B qy’KH€e TTOCTYIIKH;
1. LMKJIOAJIKAHOB, aJIKEHOB, Beiensts 0coOeHHOCTH YCTHO# M MHUCbMEHHOH (opme; MOTHBHPOBATh CBOM
«CocTaBieH | ankagueHOB CTPOSHHUS MOJIEKYT U3yIEeHHBIX apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS;
ne Mojenei KIIACCOB BEIECTB 3pEHUS BBIPAXKATh
MOJIEKYT ILYY. TOTOBHOCTE B
yTJIEBOOPO OCYIIECTBIIATh aHAIN3 OOBEKTOB C mo00# cUTyarun
TIOB» BBIIEJICHHEM CYIIECTBEHHBIX 1 TIOCTYTIUTH B

HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHH C
P.YYA. IpaBUIaMU
IUTAaHUPOBATh PeIIeHNe yaeOHOH TIOBE/ICHUS
3a/1auu: BBICTPANBaTh

MOCIIe/IOBATEIbHOCTh HEOOXOIMMBIX

orneparuii (aIropuTm

JIeHCTBHIA; aHAIN3UPOBATh

COOCTBEHHYIO padoTy.

54 10 | Xumuueckn | Xummueckme CBOMCTBA alKEHOB. XapakTepuzoBaTh BaKHEHIIne K.YVY]. IIpumensrs IIpesentanus | demoncrpa
€ CBOHCTBa Peaxnun >nexktpodmisHOTO XMMHYECKHEe CBOWCTBA aJKEHOB. CtpounTh peueBblie BHICKA3bIBAHUS B TIPaBHJIA IEJIOBOTO «AJIKEHBI» uuu.
aNKeHOB HPHCOCANHEHHS KaK CIocod XapakTepu30BaTh MEXaHU3MBI YCTHO# ¥ MUCbMEHHOU (opme; COTPYAHHYECTBA: [ony4enue

HoJTy4eHHs] (PYHKIHOHATBHBIX NMEKTPOPHUIBEHOTO U apryMeHTHPOBATh CBOIO TOUKY CpaBHHUBATH pa3HbIE ;Zjiiiiﬁ
MIPOM3BOJAHLIX YIJIEBOJOPOIOB: panvKagbHOrO IPUCOECAUHEHHS K 3pEeHUs TOYKHU 3pEHUS; nermppaTan
THAPHUPOBAHUE, ajikenaMm. IIpornosuposars ILYY. CYUTATHCS C 1H DTAHOJA.
raJOreHUPOBaHHUE, CBOMCTBa U3y4aeMbIX BEIIECTB Ha | YMeHHe IpeoOpa3oBLIBATE | MHEHUEM JIPYrOTo OtHoLICHHE
THIPOTalOTeHUPOBAHUE, OCHOBaHUH TEOPHH XHUMHUYECKOro | nHdopmarmio 13 OJHOTO BUJIA B | YeloBeka STHIIEHA K
THpaTanust alkeHOB. MeXaHu3M | CTPOEHHs OPraHUYECKUX JIPYTOH. pacTBopam
aeKTpodubHoronprcoeiHeHn | BemecTs. MccnenoBarts ceotictea | P.YV]I. IIepMaHraHa




s K ankeHaM. [IpaBuio N3y9aeMbIX BEIECTB. TUIAaHUPOBATh PElIeHHe yueOHOM Ta KaIus 1
MapKoBHHKOBA U €T0 [Iporuo3uposars cBoiicTBa 3aJ]a4d: BEICTPaHBaTh OpoMHOMH
00BSCHEHHE C TOUKH 3PEHHS HEHU3Y4YECHHBIX BEIECTB 10 MOCIIEI0BATEIEHOCTh HEOOXOANMBIX BOZIE.
3JIEKTPOHHOM T€OopuHU. AQHAJIOTUH C U3YYEHHBIMU onepanui Topenne
PanukanbHOe mpucoeJUHEHUE BEILIECTBAMH TOTO XKe orweHa
OpOMOBOJIOPO/IA K ATKEHAM B TOMOJIOTHYECKOTO Psfa.
MPUCYTCTBUU NEPEKUCEN. HabmronaTe 1 onuceiBaTh
B3aumozeiicTBre alKkeHOB C JIEMOHCTPUPYEMBIE OTIBITHI
OpOMOM U XJIOPOM B Ta30BOit
(ase npu BBICOKOH TeMIeparype
WTH Ha CBETY
55 11| Xumuueckn | Xumuueckue CBONCTBA aJIKEHOB. XapakTepu3oBaTh BaxkHeimue | K.YV, IIpumensars IIpe3enTanus
e cBoiictBa | OxucieHHE aJKEHOB: TOpPEHUE, XMMHYECKHE  CBOHCTBA aIkeHOB. [ CTPOUTH peueBbIe BHICKA3bIBAHNUS B MIPaBHJIA IEJIOBOTO «AIIKEHBI»
aJIKeHOB OKHCJICHHE  KHCIOPOJIOM B | XapakTepH3oBaTh MEXaHHU3MBI | YCTHOH U MICBMEHHOH (opMe; COTPYAHHYECTBA:
MIPUCYTCTBUH XJIOPUZOB | 9IeKTPOYHUIBLHOTO U | apryMeHTHpOBaTh CBOIO TOUKY CPaBHUBATh Pa3HBIE
nawtagus (II) u mexu (1) (Bakep- | paaukanbHOTO NPUCOSNUHEHUS K | 3peHHA TOYKH 3PEHHUS;
mpouecc), OKHCIICHHE | aJIKEHaM. IIpornosuposats | ILYY . CYHTATBCH C
KHCIIOPOJIOM B MIPUCYTCTBUH | CBOMCTBA M3yJaeMBIX BEIIECTB HA | YMEHHE IpeoOpa3oBBIBATE | MHEHUEM JIPYrOTO
cepebpa, OKHCIECHHE TOpSYUM | OCHOBAaHUH TEOPHH XUMHUUYECKOTO | MH(GOpPMAIMIO M3 OJHOTO BHAA B | 4eJIOBEKa
MOJKHCIICHHBIM PacTBOPOM | cTpoeHHs OPTaHWYECKHUX | Ipyroi.
NepMaHraHara Kanus, okucieHue | Bemects. Mccnenosarts cBoiictea | P.YVY/I.
MepMaHTaHATOM Kalus (peakmust | MU3ydaeMbIX BEIECTB. | MITaHUPOBATH PEIICHHE yIeOHOH
Baruepa), o3oHHpoBanue. | [Iporno3uposars CBOICTBa | 3a7jaUn: BBICTPAUBaTh
KauecTBeHHBIE ~ peakMU Ha | HeM3y4YeHHBIX BEIIECTB IO | TOCNIeIOBAaTENBHOCTh HEOOXOMMBIX
JIBOMHYIO CBSI3b. aHAJIOTUHU c M3Y4E€HHBIMU | onepauui
BEIIeCTBAMHU TOTO xKe
TOMOJIOTHYIECKOTO psna.
Ha6monats u OIIUCHIBATh
JIEMOHCTPUPYEMBIE OTIBITHI
56 12| IMony4enne | IIpombIuuieHHBIE N XapaKkTepus3oBaTh K.YVI. [puMeHSTH IpesenTamus
u nabopaTopHBIE CIIOCOObI MPOMBILIUICHHBIE U JabopaTtopHble | CTpOUTH peueBble BEICKA3bIBAHUS B NpaBuIIa 1€JI0BOr0O «AJIKEHBD»
MPUMCHCHUE OJIy4CHHUS aJIKEHOB. l_lonyl{e}me Cl'[OCO6]>I NOJIyYCHHUS aJIKEHOB. yCTHOﬁ U ITHChbMEHHOM (bopMe; COTpYAHHUYECTBA:
aJIKEHOB AJIKCHOB JETHAPHPOBAHIEM CormocTaBIsATh XUMUIECKHE apryMEHTHPOBATh CBOIO TOUKY CPaBHUBATH PA3HBIE

aJIKaHOB; peakuuen
OJIMMUHHUPOBAHUA U3 CIIUPTOB,
rajoreHajJKaHoB,
JUTaNoreHankanoB. [Ipasuio
3aiinesa. [Tonumepusanus
ankeHoB. [lonumepu3zanus Ha
karanuszaropax Llurnepa—Harra.
IomuoTHneH xak
KPYITHOTOHHA)KHBIH IPOITYKT
XMMHYECKOTO ITPOU3BOJICTBA.
[IpnmeHeHne anKeHOB (3THICH U
MIPONMJICH)

CBOICTBA aJIKEHOB C 00JaCTIMH
HpI/IMeHeHI/Iﬂ

3peHust

I.YVYI.
Ymenue peoOpa3oBHIBATH
nH(OPMAIMIO W3 OJHOTO BHAA B
JIPYTOH.
P.YYI.

IUTAaHUPOBATh PeIIeHNe YaeOHO
3a/1auu: BBICTPAUBATh
MOCIIEI0BATENEHOCTh HEOOXOAUMBIX
onepauuii

TOYKH 3PEHHUS;
CUHTATHCS C
MHEHHEM APYroro
YJeJIoBeKa




57| 13| Pewenue BrInonHeHue ynpaxHeH!i 10 Vcrnosp30BaTh arOpUTMBI IPH K.YVI. ITpumeHsITh
3amad u | TeMe «AIIKeHbI», Ha COCTaBIeHHe | pemieHuH 3agad. CocTaBIATh YMeHue 1oropapuBaThcs U MIpaBHJIa JEI0BOTO
BBINIOJTHEHUE | ypaBHEHHH peakIuii, YpaBHEHUS 10 3aJaHHBIM CXeMaM | IPUXOIMTH K 00IIeMy PEelIeHHIO B COTPYAHHYECTBA:
YIPaXHEHH | COOTBETCTBYIOIIHX 33AaHHBIM IIpeBpanieHuH COBMECTHOH JEATEIbHOCTH; CPaBHUBATh PA3HBIE
i 1mo Teme cxXeMaM, CoaepIKaluM ILYY. TOYKHU 3PEHUS,
«AnKeHsI" HEH3BECTHHIC BEIIECTBA. ‘YMeHHe MpoBOIUTE CPaBHEHHE U CUHUTATHCS C
Pemenne 3anau KJITacCU(HKAIIMIO 110 331aHHBIM MHEHHEM JPYToro
KPHUTEPHSIM; YeJoBeKa
P.YV/.
YMeHHe yIUTHIBaTh BBIICICHHBIE
YUHUTENEM OPUEHTHPHI ICHCTBHS B
HOBOM y4eOHOM MaTepHale B
COTPYAHHUECTBE C yIUTEIEM
58| 14| Ipakrtuueck | [lomydeHue sTHIIEHA M3 CMECH TIpoBOANTE XUMUYECKHI K.YVI. OueHnBaTh CBOU 1
ast pabota Ne | cepHOM KHCIIOTHI (KOHIL.) U 9KCTIEPHMEHT I10 OJTyYEHHIO CtpouTh peueBble BHICKa3bIBAaHUS B Yy’KU€e TTOCTYIIKH;
2. 3TUJIOBOTO CITHPTA. stunena. Habmonats u YCTHOH M MHChbMEHHOH (opme; MOTHBHPOBATh CBOH
«[lonydyenue | B3aumopelcTBue 3TUIIEHA C OIUCHIBATh CAMOCTOSITENILHO apryMEHTUPOBATh CBOIO TOUKY JIefCcTBYS;
STWIeHa W | OpOMHOH BOJIOM, HOAKUCIEHHBIM | IIPOBOAMMEIC ONBITH C HOMOIIBIO | 3peHus BEIPAXKAaTh
HU3y4YECHUE pacTBOpOM IepMaHraHara Kajus. | pOJHOTO S3bIKa U sA3BbIKA XUMUHU. ILYY. TOTOBHOCTE B
ero Topenne stunena ColuroaTh npaBuiia ¥ IpUEMBI OCYIIECTBIISATH aHAIN3 OOBEKTOB C mo00# cuTyarun
CBOHCTB» 6e30macHOM paboThI ¢ BBIICJICHHEM CYIIECTBEHHBIX U MOCTYTIUTh B
XUMHYECKHMH BEIECTBAMH U HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHH C
11a00paTOPHBIM 000pYTOBAHIEM P.YVYA. IIpaBUIaMU
IUIAaHUPOBATh peleHHe YaeOHOi TIOBEJICHUS
3a/1a4u: BBICTPANBATh
MOCJIE/IOBATEIbHOCTh HEOOXOIMMBIX
oriepanuii (aIropuT™M
JIeHCTBUI; aHaTU3UPOBATh
COOCTBEHHYIO paboTy.

59 15| Anxaguwenst | Anxammenst. Knaccupukarnmus Ha3sbiBaTh ankagueHsl Mo K.YVI. MoTHBHpOBaTH IpesenTamus
aJIKa/IMCHOB 110 B3aUMHOMY MEX/lyHapOJIHOW HOMEHKJIaType. | y4acTBOBATh B KOJUICKTUBHOM CBOM JCHCTBUS; «AJIKaINCHBD)
PacHoJIOKEHHIO KPAaTHBIX cBsizeil | OOBSICHSTH IEKTPOHHOE o0CyXIeHnH pooIeM BBIPAXKATh
B MoJiekyiie. OCOOEHHOCTH CTPOSHUE MOJICKYJT U3y4ICHHBIX I.YVI. TOTOBHOCTb B
NIEKTPOHHOTO H BemecTs. Kimaccudunuposats MO/IBEICHHE IO TOHSTHS, m000i1 cuTyanuu
MPOCTPAHCTBEHHOI'O CTPOCHUA JHUCHOBBIC BBIBCICHHUC CJ'le}lCTBHi’I; IMOCTYIIUTH B
ComnpshKEHHBIXANKaeHoB.00ma | yriaeBogopoasIXapakTepu3oBaTh | yCTaHOBJICHHUE IPHIHHHO- COOTBETCTBHH C
A d)opmyna AJIKAIUCHOB. Ba)KHEHIIINE XUMHYCCKHE CJIICACTBCHHBIX CBﬂ3eFI; TMOCTPOCHUE InpaBujiaMu
Homenxknatypa u n3oMepus CBOICTBA AJIKa/{UCHOB. JIOTUYECKOH IIEH PacCyKICHHH, TIOBE/ICHUS
ankaaueHoB. Pusndeckue ITporuosupoBaTh CBONCTBA JI0Ka3aTeNIbCTBO; BBIABUKEHUE
CBOMCTBA aJIKa/MCHOB. H3y9aeMBIX BEIECTB Ha THIIOTE3 U UX 00OCHOBAHHE.

OCHOBaHUM Teopuu xumuueckoro | P.YY/.
CTPOCHHUS OPTaHUIECKHX HaxoanuTs anropuT™ BBIIOIHEHHS
BelecTB. XapaKkTepu30BaTh MOCTaBIICHHOIT 3a1a4n.
MIPOMBIIIIEHHBIE CIIOCOOBI
TIOJTYYCHYSI AJIKa[EHOB
60| 16 | Anxanuens | Xumuueckue coiicTea Xapakrepu30BaTh BaKHEHIINE K.YV]I. MOTHBHPOBATH IIpe3eHTauys




aJIKaJINEHOB: PEAKIIH
MIPUCOEIUHEHN (THAPUPOBAHUE,
raJIOTCHUPOBAHHUE), TOPEHUS U
nonuMepuzanuu. 1,2-u 1,4-
[Ipucoenunenue. [lomyuenue
ankaaueHoB. CruHTe3 OyTaaueHa
n3 OyTaHa U 3TaHONIA

XUMHUYECKUE CBONCTBA
ankanueHos. [Iporuo3upoBaTth
CBOMCTBA U3y4aeMBbIX BEILECTB Ha
OCHOBaHUH TEOPHU XHUMHUYECKOTO
CTPOEHUS OPTaHUYECKUX
BEIIECTB. XapaKTepu30BaTh
MIPOMBIIIIEHHBIE CIIOCOOBI
TIOTy4YEHUs alTKaIHEHOB

Y4acTBOBATh B KOJUIEKTHUBHOM
00cyXIeHUU PodIeM

ILYY .

MO/IBEICHNE MO MOHSTHS,
BBIBEJICHUE CIIC/ICTBUI;
YCTaHOBJICHUE IPUYUHHO-
CIIEJICTBEHHBIX CBSA3€EH; OCTPOCHHUE
JIOTUYECKOH LIETIN PacCyXACHUH,
JI0Ka3aTeNIbCTBO; BBIIBIDKECHHE
THUIIOTE3 U UX 00OCHOBAHHE.
P.YV/.

Haxoaute anropuT™ BeIIOIHEHUS
MIOCTABJICHHOM 3a/1auH.

CBOM JICUCTBUS;
BBIpaXKaTh
TOTOBHOCTH B
nr000i cUTyaIuu
MOCTYIIUTH B
COOTBETCTBHUHU C
TIpaBUIaMHU
TOBEACHUS

«ANKagueHBDY

61| 17| Momumepusa | [omumepuzanus. Kayayku. XapakTepu3oBaTh K.YVI. OueHnBaTh CBOU 1
usl. Bknan C. B. Jlebenesa B MPOMBIIIUICHHBIC U TabopaTopHble | YMEHHE CaMOCTOSITEIEHO Yy>KUe MOCTYIKH;
Kayuayxk. MOTy4eHUE CHHTETHIECKOTO CIOCOOBI TOTY4eHHS KayIyKOB. OpTaHM30BBIBATH yueOHOE MOTHBHPOBATh CBOH
Pe3una Kaydyka. Bynkanuzanus ComocTaBiATs XUMUYECKUE B3aMMO/ICHICTBUE B IPyIIIE JIefCcTBYS;

KayuykoB. Pe3uHa. CBOWCTBA aJIKaJMEHOB C ILYY . BBIpaXKaTh
Msuoroob6pasue BUI0B 001acTIMH IPUMEHECHUS YMeHHeOoCyIeCTBISTh aHAII3 TOTOBHOCTbH B
CHHTETHYECKUX KaydyKOB, HX 00BEKTOB C BHIETICHHEM mo00# cuTyarun
CBOICTBa ¥ IPUMEHEHHE CYIIECTBEHHBIX U HECYIIECTBEHHBIX MOCTYTIUTh B

MPU3HAKOB; COOTBETCTBHH C

OCYIIECTBIISATh CHHTE3 KaK TIPaBHIAMH

COCTaBJICHHUE IIETIOTO U3 YacTeil. TIOBE/ICHUS

P.YVI.

YMeHHUs OCyLIECTBIATh HTOTOBBIN 1

MOIIArOBBI KOHTPOJIb IO

pe3ynbTary;

AnleKBaTHO BOCIIPUHUMATH OLICHKY

YUHTES;

Paznnuats criocob u pesysbrar

efcTBUS

62| 18| Anxunsr ANKHHBL. DJIEKTPOHHOE U HaspiBaThb aJIKMHBI 110 K.YYI. O1eHuBaTh CBOU U [Ipe3enranus
Crpoenne, IIPOCTPAHCTBEHHOE CTPOSHHE MEXyHapOIHON HOMEHKIAType. | AIEKBaTHO HCIIOIb30BaTh PEUEBbIC qy’>KHe TOCTYIIKH; «AJIKUHBD»
HOMEHKJIaTy | MOJIEKYJIbI al[eTHIICHA. OOBSICHSTB NEKTPOHHOE CpelcTBa IS PeIICHUs HPOSIBIISTH B
pa, sp-I'mbpnanzanusopouraneit CTPOEHHE MOJIEKY]T N3yIEeHHBIX Pa3IHIHBIX KOMMYHUKaTHBHBIX KOHKPETHBIX
u3oMepus, aTOMOB yIJIepoa. BeniecTB. O600IIATh 3HAHUS U 3aj1a4, CTPOUTH MOHOJIOTHYECKOE CHUTYaLHUsIX
¢mugeckne | ['omomormueckwit psig u oOmas JIeTaTh BBIBOJBI O BBICKa3bIBaHUE, BIAIETh J0OpO’KeNaTeIbHOC
CBO¥CTBa (dbopMyIa ajJKrHOB. 3aKOHOMEPHOCTSIX M3MEHEHUH Jranorudeckoi Gopmoii peun Tb, JIOBEpUE,

HowmenknaTypa aqKkuHOB.
N3omepust alkKMHOB:
YIJIEPOAHOTO CKelleTa,
T10JIOXKEHUS] KPaTHOM CBSI3H,
MexKiaccoBas. Puzndeckue
CBOWCTBA aJIKWHOB

CBOMCTB B TOMOJIOTUYECKOM PAIY
IKMHOB. MozenupoBarthb
MOJIEKYJIBI M3y4YEHHBIX KJIaCCOB
BELIECTB

P.YVY.

IPOTHO3UPOBAHHNE- TPEABOCXHIIICHNE
pe3yibTaTa M YPOBHS YCBOCHHS, €TO
BPEMEHHBIX XapaKTEPUCTHK

ILYVY].

IIOMCK U BEIIEJIEHHE HEOOX0IMMOM
nrdopmarmu

BHHUMAaHUC, IIOMOIIIb




63| 19| Xummnueckn | Xumuueckue CBOHCTBa aNKMHOB. | XapaKTepH30BaTh BKHEHIINE K.YYA. BeripaxaTts IIpesenTanus
e cBoiicTBa | Peakimu npucoequHeHus Kak XMMHYECKHE CBOMCTBA aJKUHOB. YMeHue 1oropapuBaThcs U MOJIOKUTENILHOE «AIKUHBDY
AJIKUHOB croco0 mosydeHus moaumepoB u | IIporaosnposaTs cBoHcTBa HNPUXOANTH K 00IIEMY PEIIeHHIO B OTHOIICHHUE K
JPYTUX TIOJIE3HBIX TPOTYKTOB. H3y4aeMbIX BELIECTB Ha COBMECTHOH JEATEIbHOCTH; npoueccy
I'mnpuposanue. Peakuuun ocHoBaHuM Teopuu xumuueckoro | ILYY/. TMO3HAHMS:
MIPUCOEIMHEHNS TaIOTCHOB, CTPOCHHS OPTaHUIECKUX CaMOCTOSITEJIFHOE BBIICIICHUE U TIPOSIBIIATH
raJoreHOBOI0POJIOB, BOJIBL. BemecT. IIporuo3uposats (hopMyIHpoBaHHE MTO3HABATEIbHON BHHMaHUeE,
Tpumepusanus u qUMepH3aIys CBOMCTBa HEU3YUEHHBIX BEIIECTB | LIEH; TPIMEHEHNE METOI0B yIUBJICHHE,
areTHiIeHa. Peaknuy 3amerneHys. | 1O aHAJOTUH C H3yYEHHBIMH MH(OPMAIIMOHHOTO TIOMCKA, B TOM JKeJTaHue OoJbIe
KucnoTHsle cBOICTBa aIKUHOB C | BEIIECTBAMH TOTO e YHCIIE C MOMOIIBIO KOMIBIOTEPHBIX y3HaTb YMEHHE
KOHIIEBOH TPOIHOM CBA3BIO. TOMOJIOTHYIECKOTO Psfa. CPEICTB. OLICHUBATh
HaGumronaTs 1 onucsBaTh P.YVYI. 3HaYMMOCTb CBOCH
JIEMOHCTPUPYEMBIE OIBITHI HaxoauTh aaropuT™ BBITOJIHEHHUS MI03HABATEIbHOMN
MIOCTABJICHHOH 3a/1auH. JIeSTeIBHOCTH.
64| 20| Xumuuecku . AUeTHIICHUIBI. XapakTepuzoBaTh BaKHEHIINE K.YVY/]. Bripaxath IIpesentanus | demoncrpa
e cBoiictBa | B3aummopeiicTBue aneTuieHuI0B XUMHUYECKUE CBOMCTBA aJIKUHOB. YMeHue 1oropapuBaThCs U TI0JIO’KUTENBHOE «AIIKUHBDY HHH.
AJKUHOB ¢ rajoreHankaHamu. I operne [Iporao3uposats cBOiicTBa HNPUXOANTH K 00IIEMy PEIICHHIO B OTHOILCHUE K [Monyuenue
arerniaeHa. OKUCIIEHNE allKHHOB | M3y4aeMBbIX BEIIECTB Ha COBMECTHOH JIEATEIbHOCTH; npoueccy :EZ;gZiM
pacTBOpOM IIE€pMaHIaHaTa Kajaus. | OCHOBaHHM Teopuu xumudeckoro | ILYY]L. MO3HAHUS: xapbina
CTPOCHHUS OPTAaHUIECKHX CaMOCTOSITEILHOE BBIICIICHUE U TIPOSIBIIATH KaIbIIHL.
BetecTB. [Iporuo3upoBatsb (hopMyIHpoBaHHeE MTO3HABATEIBHON BHHMaHUeE, OrtHoluenne
CBOMCTBAa HEN3YIECHHBIX BEIIECTB | LIEJIH; TPHIMEHEHNE METOI0B yIHUBIICHHE, aleTHIeHa K
T10 AHAJIOTHH C U3yYEHHBIMU MH()OPMAIIMOHHOTO TONCKA, B TOM JKenaHue 0oJbIIe pacTBopam
BEIECTBAMH TOTO XK€ YHCIIe C TIOMOIIBI0 KOMITBIOTEPHBIX y3HaTb YMEHHE HepMaHrana
TOMOJIOTHYIECKOTO PAAaA. CpeJCTB. OLICHUBATh Ta Kanust U
HabmroaTe 1 onuchiBaTh P.YVYI. 3HAYUMOCTh CBOEH gg;’r“on
JIEMOHCTPUPYEMBIE OTBITHI HaxomuTh anropuT™ BBITOTHEHHS MT03HABATETBHOM rope'me
MOCTABJICHHON 3a/1a4H. JeATeTbHOCTH. aleTHIeHa
65 21| MMony4yenne | Iomyduenwe aneruneHa XapaKkTepus3oBaTh K.YV, [puMeHSTH IpesenTamus
u MTUPOJIN30M METaHa M KapOUIHBIM | IPOMBINIUICHHBIE U JabopaTtopHble | CTPOUTE pedeBble BEICKA3bIBAHUS B NpaBuIa JeJI0BOrO «AJIKUHBD»
npuMmeHeHne | meromom. CuHTE3 CIOCOOBI ITOTYIeHUS YCTHOH M MIChMEHHOH (opme; COTPYAHHYECTBA:
AJIKMHOB AJIKWHOBAJIKMJIMPOBAaHUEMALCTHII ankuHOB.COMOCTaBIATh APryMEeHTUPOBATHL CBOIO TOUYKY CpaBHUBATb PAa3HBIC
nnoB. [IpumeHenne aneTniexa. XMMHYECKHE CBOMCTBA aJIKWHOB C | 3pSHUS TOYKH 3pEHUS;
l'openue anerusnena kak 00acTsIMUA IPUMEHEHUS ILYVY . CUMTATBCA C
HCTOYHHK Ymenue IpeoOpa3oBLIBATE | MHEHUEM JIPYTOTO
BBICOKOTEMIIEPATYPHOTO HbOpMaIUIO U3 OJIHOTO BHJA B | YenoBeka
TUTAMEHH JUTS CBapKU M PE3KU IPYTOH.
METaJJIOB P.YVY/.
IUIAaHUPOBATh pelIeHne yueOHOH
3aJ]a4d: BEICTPaUBaTh
MOCIIEJOBATEILHOCTh HEOOXOIMMBIX
onepanuii
66| 22| Pewenue BbINOJIHEHNE YIPaXKHEHHH 110 Hcronb30BaTh arOpUTMBI IPH K.YV]. IIpuMeHATH
3ama4 u TeMaM «AJKaHbI», «AJIKEHbI», peuennn 3agad. CocTaBisATh VMeHune noropapuBaThCs U NpaBuia JeJI0BOr0
BBINOJIHEHUE | «AJIKHHBI» Ha COCTaBIICHHE ypaBHEHUsI O 3aJaHHBIM CXeMaM | IPUXOIMTH K 00IIEMy PEHICHHIO B COTPYAHHYECTBA:




YIIpaKHEHH

yYpaBHEHUI peakuuii,

NpeBpalleHni

COBMECTHOM JEATEIbHOCTH;

CPaBHUBATh PA3HBIE

i 10 TeMaM COOTBETCTBYIOIIMX 3aJaHHBIM ILYY. TOYKHU 3PEHUS,
«AJIKaHBD», cXeMaM, CoAep KaIuM YMeHue IpoBOIUTE CPAaBHEHHE U CUUTATHCS C
«AJIKECHBI», HEH3BECTHBIC BEIICCTBA. KJIACCU(PUKAIUIO 110 3aJaHHBIM MHEHUEM JPYroro
«ATKUHBDY Pewmenue 3anau KpUTEPUSIM; YyeJoBeKa
P.YVY..
YMeHHUe yYUTHIBATh BBIICICHHBIC
YUUTETIeM OPHEHTHPHI 1CHCTBUS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C yIUTEIEM
67| 23| Apomarnuec | Apensl McTopust OTKpBITHS Ha3zbiBaTh apens! 1o K.YVY]. AHanu3upoBartb u IIpesenTanus
KHe oenzona. [Tonstre 06 TPUBUAIFHOM U MEXIyHAPOAHOW | y4acTBOBaTh B KOJUIEKTUBHOM XapaKTepH30BaTh «ApeHBI»
yraesogopo | apomatmuynoctu. [IpaBuio HOMeHKJIaType. OOBACHATH o0cyXaeHnu mpobieM, SMOIHOHAJIbHEIE
JIBL. Xrokkenst. Hebensonnuore IEKTPOHHOE CTPOCHUE MOJIEKYIT HHTETPUPOBATHCS B TPYIILY COCTOSIHUSL M
apOMaTUUECKHE CUCTEMBI. H3y4eHHBIX BemecTB. O600maTh CBEPCTHHUKOB M IIPOJTYKTUBHO YyBCTBa
CoBpeMeHHBIE MTPEICTaBICHU 00 | 3HAHUS W JAeNaTh BEIBOABI O B3aMMOZCHCTBOBATh U COTPYAHUYATh | OKPYKAIOIIUX,
3JIEKTPOHHOM U 3aKOHOMEPHOCTSIX H3MECHEHUH CO CBEPCTHUKAMH U B3POCIIBIMH CTPOHTH CBOU
MPOCTPAHCTBEHHOM CTPOCHUU CBOMCTB B romosiorndyeckoM psany | ILYVY /. B3aMMOOTHOILICHUS
6enzona. O6mas hopmyna apeHoB. XapaKTepu30BaTh CHHTE3 KaK COCTaBJICHHE IIETI0TO U3 C UX Y4ETOM; -
apeHoB. 3omepust u HeOCH30HMIHBIE APOMaTHUCCKUE yacTei, B TOM qycIe | OleHUBATh
HOMEHKJIaTypa TOMOJIOTOB CHCTEMBI C TOYKH 3pCHHUS CaMOCTOSTEIBHOE JOCTpanBaHUE, | CUTYaIlUH C TOYKH
OeH30I1a. KpPUTEpUEB apOMaTUYHOCTH. BOCIIOJIHEHHE HEJIOCTAOLINX | 3pEHUS MPaBHII
OOBSACHATH CMBICI IOHSATHS KOMITOHEHTOB MTOBEJICHUS M DTUKU
«OHEprUH CTAOUITH3AITUH P.YV/.
apOMAaTHYECKUX COCAMHEHHN. YMeHue cocTaBIsATh IUIaH PEIICHNUs
XapakTepu30BaTh MOJIHsACPHBIE npoOJIeMBI
apeHbl U UX (PH3HOIOTHYECKOe
JIeWCTBIE Ha OPTaHU3M YeJOBeKa
68| 24| Apomarnuec | Uzomepus au3ameneHHbBIX Ha3sbiBaTh apeHsl 1o K.YVY]. AHanu3upoBartb U IIpesenTanus
Kue OCH30JI0B Ha IPUMeEpE KCHJIONOB. | TPUBHAIBHOW M MEXKIYHApPOIHOI | y4acTBOBaTh B KOJUIEKTHBHOM XapakTepHu30BaTh «ApeHBD»
yrieBogopo | dusmyeckue cBoiicTBa OeH30Ma. HoMeHKaType. OOBSCHATD obCcyxIeHnH podiem, 9MOLIMOHATIbHBIE
JTBL. [oHsATHE O MONMHUANCPHBIX apEHAX, | HMEKTPOHHOE CTPOCHUE MOJIEKYIT WHTETPUPOBATHCS B TPYIIITY COCTOSIHUSI U

uX (PU3HOIIOTHUECKOE ICHCTBIE
HA OPTaHU3M YeJI0BeKa

M3y4eHHBIX BemecTs. O000maTh
3HAHUS U JI€7aTh BBIBOJBI O
3aKOHOMEPHOCTSAX U3MEHEHU I
CBOﬁCTB B 'OMOJIOTUYECKOM pﬂjly
apeHoB. XapaKTepu30BaTh
HeOCH30UIHbBIE aPOMATHIECKUE
CHUCTEMBI C TOYKHU 3PEHUA
KpUTEPUEB apOMATUYHOCTH.
O6’bﬂCHﬂTb CMBICJI ITOHATHUS
«OHEeprun CTaOUIH3auI
apOMaTHYECKUX COCTUHEHUN».
XapakTepu3oBaTh NOJIUSAIEPHBIE
apeHbI U UX (PH3HOJIOTHYECKOE
JICICTBHE HA OPTraHU3M UYeJIOBEKa

CBepCTHl/IKOB u l'[pO)IyKTI/IBHO
B3aHMOHeﬁCTBOBaTB 1 COTPYAHUYATDH
CcO CBepCTHI/IKaMI/I u B3pOCHbIMI/I
M.YY]I.

CHHTE3 KaK COCTaBJICHHUEC LICJIOTO U3

‘{aCTeI\/‘I, B TOM qucie
CaMOCTOSITCIIBHOC JA0CTparBaHUE,
BOCIIOJTHCHUC HEAOCTAKIIUX
KOMIIOHCHTOB

P.YVI.

YMeHHe cOCTaBIATH IUIAH PeICHUS
po0IeMBbl

qyBCTBA
OKpYKalolluX,
CTPOHUTH CBOU
B3aMMOOTHOILEHUS
C UX y4€TOM; -
OLICHHBATh
CHUTYalluH C TOYKH
3pEHHUs IPaBUI
MOBEJICHUS U STUKH




69| 25| Xummnueckn | Xumuueckue cBoiicTBa GeHzonma. | XapaKTepu3oBaTh BKHEHIINE K.YV]. Bbipaxarsb Ipesentauus | JleMoHCT
€ CBOMCTBa Peaxuun 3amereHust B XMMHYECKHE CBOWCTBA apeHOB. YMeHue 1oroBapuBaThes U MOJIOKUTENILHOE «ApeHbI» pauuu.
6eH30ma 1 GEH30IbHOM siIpe [Tporuo3uposats cBoiicTBa MPUXOAUTH K 00IIEMY PEIICHHIO B OTHOILIEHUE K OTtHOIIEH
ero (anexTpodHIbHOE 3aMELIECHHE): H3yJaeMbIX BEIIECTB Ha COBMECTHOH JEATEIbHOCTH; npoueccy e
TOMOJIOTOB raJOreHUPOBaHKE, HUTPOBAHHE, OCHOBaHWH Teopun xumudeckoro | ILYV]I. TIO3HAHUS: R
AIKWTNPOBAHUE, AlMINPOBAHUE, | CTPOEHHUS OPTaHUUECKUX CaMOCTOSITENILHOE BBIIEICHUE U MIPOSBIATH
cynbupoBanue. MexaHu3mM BemecTB. [Iporao3uposats (hopMyHpoBaHHE MTO3HABATEILHON BHHIMaHUeE, pacTsopa
PeaKIyu MeKTPOPIILHOTO CBOMCTBa HEN3YYECHHBIX BEIIECTB | LIEJIH; IPIMEHEHHE METOI0B yIUBJIEHHE, M
3amenieHus. Peaxknun T10 QaHAJIOTHH C H3yYEHHBIMU MH(OPMAIIMOHHOTO TIOMCKA, B TOM JKeJTaHue OoJbIIe repMaHra
MIPUCOEIUHEHHS K OEH30ITy BEILIECTBAMH TOTO XK€ YHCIIe C TIOMOIIBI0 KOMITBIOTEPHBIX y3HaTb YMEHHE HaTta
(ruapupoBaHue, TOMOJIOTHYECKOTO Psfa. CpEJCTB. OLICHUBATh Kanusa 1
rajoreHupOBaHUE OOBsacHATH npaBuia opueHTanuu | P.YVY]I. 3HAYUMOCTh CBOCH OpoMHOIA
(xJI0pHpOBaHKE Ha CBETY)). 3aMecTHTeNeH B peaKkIusixX HaxoauTh aaropuT™ BBITOJIHEHHUS MI03HABATEIbHOMN BOJIE.
Peaxuust ropeHust. 3amenieHus. OneprupoBaTh MOCTABJICHHOI 3a1a4n. JeTeIBHOCTH. OKMCIICH
TIOHSTUSIMU «COTJIACOBAaHHAS U
«HECOTJIaCOBaHHAsI OPHEHTALIHS. e
HaGumronaTs 1 onucHBaTh Tomyomra
JEMOHCTPUPYEMbIE OTBITHI pacTtBopo
M
repMaHra
HaTa
Kauus
70| 26 | Xumuueckn | OcCoGEHHOCTH XUMHYECKHX XapakTepu30BaTh BOKHEHIIHIE K.YVI. Bripaxats IpesenTamus
€ CBOMCTBa CBOWCTB alKMIOEH30JI0B Ha XHMHYECKHE CBOWCTBA apeHOB. YMeHue 0oroBapuBaThes U HOJIOXKHUTEIBHOE «ApeHBD»
OeH3071a 1 npuMepe Toiyosa. BzaumHoe [Iporuo3uposath cBOiicTBa HNPUXOINTH K 00LIEMY PEIICHHIO B OTHOILICHUE K
ero BJIMSTHHE aTOMOB B MOJIEKYJIe H3y4aeMbIX BEIECTB Ha COBMECTHOH JIeSTeNILHOCTH; nporeccy
TOMOJIOTOB Toiryona. [IpaBuia opueHtanuu ocHoBaHuM Teopun xumuueckoro | ILYVY /. TTO3HAHMA:
3aMeCTHTeNIeH B peaKkusixX CTPOCHUS OPraHUYECKUX CaMOCTOSITEIILHOE BBIIENICHUE U TPOSIBIISATH
3aMeIIeHNs, COTTIACOBaHHAS U BemecTB. [Iporao3uposats (hopMyIHpOBaHHE MTO3HABATEIHHON BHIMAaHUE,
HECOTJIaCOBaHHAs OPHEHTAIHSI. CBOMCTBAa HEN3YYCHHBIX BEIECTB | LIeJH; IPHMEHEHHE METOI0B yIUBJICHHE,
XopupoBaHHe TOIyoIa. T10 QHAJIOTHH C U3yYECHHBIMU MH(OPMAIIMOHHOTO TIOMCKA, B TOM KeJTaHue OoJbIe
Ox¥cieHne ankniIoeH30I0B BEI[ECTBAMH TOTO XK€ YHCIIe C IIOMOIIBI0 KOMITBIOTEPHBIX y3HaTb YMEHHE
pacTBOpOM MepMaHTaHaTa Kajius. | FOMOJIOTHYECKOro psifa. CpEJCTB. OLICHUBATh
I'anorennposanue OO0BbscHATH paBuia opueHTanun | P.YVY]I. 3HaYMMOCTb CBOCH
aNKUIOCH30JI0B B OOKOBYIO II€TIb. | 3aMECTUTENEH B peakIusIx HaxoIuTh anropuT™ BBINOJIHEHUS MO3HABATENbHOM
HutpoBanue HuTpOOEH301a. 3amenieHus. OneprupoBaTh MIOCTaBJICHHOM 3a/1auH. JeATeIbHOCTH.
TIOHSTUSIMU «COTJIACOBAaHHAS U
«HECOTTIaCOBaHHAsI OPHEHTALINSY.
HaGmonaTs 1 onmceBaTh
JIEMOHCTPUPYEMBIE OTIBITHI
71| 27| MNonyuenne [ony4enune 6eH3011a U €TO XapakTepuzoBaTh K.YVY]. IIpumensrsb IIpesentanus | demoncrpa
u romouioros. IIpuMenenne TIPOMBIIUICHHBIE U JTabopaTopHble | CTPONUTH peucBbIe BHICKA3bIBAHNUS B IIpaBHJIA IEJIOBOTO «ApeHBI» uuu.
IIpUMEHEHHe | roMoJoroB OeH30Ma. CIOCOOBI ITOJTyIeHHUS APEHOB. YCTHOH M NHCHbMEHHOH (opMme; COTPYAHHYECTBA: Monyuenue
apeHoB CormnocTaBisTh XUMUYECKHE apryMeHTHPOBATh CBOIO TOUKY CPaBHUBATh PA3HBIE crapona
CBOMCT-BaapeHOB C 00JIACTSIMU 3peHUS TOYKH 3PEHUS; :S;)g;mp“

npuMeHeHns. Habmonare u

LYY/

CUHUTATHCA C

TTOJIMCTHPOJI




OIUCHIBATD JICMOHCTPUPYEMBIE VMenue npeoOpa3oBbIBaTh | MHEHHEM JIPYTrOro an
OTIBITHI UHGOpMANUIO W3 OJHOTO  BHJA B | 4eloBeka UCIIBITAHHE
JIpyTOH. ero
P.yYI[. OTHOIICHHUA
. K pacTBOpy
IUIAHUPOBATh pellIeHUEe YueOHOM nepwanrana
3aJ[a4d: BEICTPaHBaTh Ta Kanus
HOCJIE/I0BATEIBHOCTh HEOOXOIMMBIX
onepanuit
72| 28| Pemenne BBITIONHEHNUE YIIPAKHEHUI 110 M cronb30BaTh aIrOpUTMBI IIPU K.YVI. [puMeHsTH
3amaq u TeMe «APEHBD», Ha COCTaBIICHHE peutenny 3agad. CocTaBIsATh YMeHHe 1oroBapuBaThCs U IIpaBHJIA IEJIOBOTO
BBINIOJTHEHUE | ypaBHEHHH peakIuii, YpaBHEHUS 10 3aJaHHBIM CXeMaM | IPUXOIMTH K 00IIeMy pelIeHHIO B COTPYAHHYECTBA:
YIOPa)XHEH! | COOTBETCTBYIOIINX 331aHHBIM TIpeBpanieHui COBMECTHOH JIeSTeIILHOCTH; CPaBHUBATh PAa3HBIE
i 110 TeMe cXeMaM, COJepKaIUM ILYY . TOYKH 3pEHUSI;
«ApEeHBD» HEHU3BECTHBIEC BELIECTBA. YMeHue MpoBOIUTE CPaBHEHHE U CUHUTATHCS C
Pemrenue 3anaq KJIacCH(HKALHUIO IO 33/IlaHHBIM MHEHHEM JIPYroro
KPUTEPHSIM; YenoBeKa
P.YV/.
YMeHHEe yUUTHIBATh BbIICICHHbBIC
YUYHTENIeM OPUSHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C yUUTEIEM
73| 29| Ipuponusie | IlpupoaHble HCTOUHUKH XapaxkTepu3oBaTh OCHOBHBIC K.YVY]. AHanu3upoBartb U [Ipesenranus
UCTOYHHKH yriieBoioponoB. [IpupoHsIil 1 HampaJIeHUs UCIIOIb30BAHUS U Y4acTBOBATh B KOJUICKTHBHOM XapaKTepHu30BaTh «IIpupo/HbIe
YTIEBOAOPO | MOMYTHBIA HETIHOM ra3bl, HX nepepaboTKH HePTH, MPUPOTHOTO | OOCYKIEHUH MPOOIEM, SMOIHOHAJIbHEIE HCTOYHUKH
noB. Hedtp, | cocras m ncnonp3oBanue. Hedth, | rasa m kameHnoro yris HUHTETPUPOBATHCS B TPYIITY COCTOSIHUS YTJIEBOIOPOIO
ras, yrojb. €€.COCTaB U nepepadoTkKa. CBEPCTHHUKOB M IIPOJYKTUBHO YyBCTBa B»
[NepBuynas [NepBu4Has n BropUYHast B3aHMOJICHCTBOBATh M COTPYAHMYATh | OKPY)KAIOIIHX,
nepepaboTk | mepepabotka. [leperonka. CO CBEPCTHHUKAMU U B3POCIIBIMH CTPOUTH CBOH
a Kpexkunr. Pudgopmumr. ILYVY . B3aMMOOTHOIIEHHS
yrneBomopo | Hedrenpomykrer. OxTanoBoe CHHTE3 KaK COCTaBJICHHE IIeJI0T0 U3 C UX Y4ETOM; -
JIHOTO ChIpbsi | 4ncio 6ensnHa. OxpaHa YacTei, B TOM 4uciIe | OLCHHUBATD
OKpYXatolencpe s mpu CaMOCTOSITEIIBHOE JOCTpauBaHKe, | CUTYallUH C TOYKH
(pasoen HedTenepepaboTke U BOCIIOJIHEHHE HEJOCTAIOIIMX | 3pEHUS PaBUIT
«Xumus u TPAaHCIIOPTUPOBKE KOMITIOHEHTOB MOBCJACHUSA U DTHKHU
HCU3HD) HedTenpoaykroB. KameHHBII P.YVYA.
yrons. KokcoBanue yris. YMeHHe COCTaBIATh IUIaH PeLICHHs
lasudwmkanms yris. poOIeMBI
DKoorn4ecKue mpooIeMsl,
BO3HHKAIOLINE TIPH
HCIIOJIb30BAHUH yriasa B Ka4dyeCTBEC
TOIUIMBA
74 30 | Tmy6okas Bropuunas nepepaborka Heptr. | OnepupoBaTh MOHATHAME K.YVI. AHaTM3UPOBATH U [IpesenTanus
nepepaboTk | Kpekunr vedru. [Tupomnus. CKPEKUHI», ITUPOIIH3Y, y4acTBOBAaTh B KOJUICKTHBHOM XapakTepu30BaTh «[Ipupozansie
a HeTu. Pudpopmunr «puopmunry. OOBACHITH o0cyxaeHuu mpobieM, 3MOIHOHAJIbHbIE HCTOYHHUKH
KpexkuHr, OTJIMYMS TEPMUYECKOTO KPEKUHIa | MHTETPUPOBATHCS B IPYIIILY COCTOSIHUA U YIIIEBOZOPOIO

pugopmuHr

OT KaTaJIMTUYCCKOI'O.

CBCPCTHUKOB U IIPOAYKTHBHO

1yBCTBa

B»




XapakTepu30BaTh OCHOBHBIE B3aMMOJICHCTBOBATh U COTPYAHUYATH | OKPY)KAIOIIUX,
(pazoen HaIpaBJIeHUs TIIyOOKOMH CO CBEPCTHUKAMH U B3POCIBIMHU CTPOUTH CBOH
«Xumun u nepepaboTku HeTH ILYVYA. B3aMMOOTHOILICHUSA
JHCU3HDB) CHHTE3 KaK COCTaBJIEHHE 1IeJI0T0 13 C UX y4CTOM; -
qacTei, B TOM qycie | OLCHUBATh
CaMOCTOSITEIILHOE JOCTpanBaHUE, | CHTYaIllH C TOUYKH
BOCITIOJTHEHHE HEIOCTAIOIIUX | 3pEeHHs MPaBUII
KOMITOHEHTOB TIOBE/ICHNUS 1 STHKU
P.YVYA.
YMeHHe cOCTaBIATH IUIaH PeIIeHUS
poOIEeMBI
75 31| Vpok- DKOJNIOTHIECKHE ACTIEKTHI XapaxrepuszoBath skosnorndeckne | K.YV, IIpuMeHSTH
KOH(EpeHIN | MPOMBIIIICHHOH MepepadoTKH ACTIEKTHI TPOMBIIIICHHON Y4acTBOBAThH B KOJJICKTHUBHOM MpaBUIIa ICTIOBOTO
ki YTIIEBOJOPOTHOTO CHIPHSI nepepaboTKH YrIIeBOJOPOIHOTO 0o0cyXaeHnH mpobieM, COTPYIHHYECTBA:
«DKonoruyie CBIpbst. OTpenensiTb HCTOYHUKH HWHTETPUPOBATHCS B TPYIILY CpaBHHBATh pa3HbIC
cKue XUMHUYECKOTO 3aTrPsI3HEHUS CBEPCTHUKOB U MPOJYKTHBHO TOYKH 3PEHHUS;
aCTIEKTHI OKpY>KaroIei cpeasl 1 B3aMMOZICHCTBOBATh M COTPYAHUYATh | CIUTATHCS C
MIPOMBIIILICH apryMEHTHPOBAaHHO TpeiaraTh CO CBEPCTHUKAMH U B3POCIBIMHU MHEHHEM JPYroro
HOM CIOCOOBI €€ OYHCTKH ILYVY. YyeJoBeKa
nepepaboTk CaMOCTOATEIHHOE BBIACICHHE H
u (hopMyIHpoBaHHeE MTO3HABATEIBHON
YIICBOLOPO 1IeJTH; TIPUMEHEHHE METOJIOB
AHOTO WHQOPMAIIMOHHOTO TIOMCKA, B TOM
CRIpBA» YHCIIE C TOMOIIBIO KOMIBIOTEPHBIX
(pasoen CpPEICTB.
«Xumus u P.YVIL
Hcustiy) Haxoaute anropuT™ BEIIOTHEHUS
IIOCTABJICHHOH 3a/1auu
76| 32| l'enetnueck | I'eHernyeckas cBA3b MEXIY OrnucpIBaTh TEHETHUECKUE CBSI3U K.YVY]. IIpumensrTsb
ast CBsI3b Pa3IMYHBIMH KJIaccaMy MEX/ly U3yUYEeHHBIMH KJIacCaMU YMeHHe 10roBapuBaThCs 1 HpaBuiIa JeJI0BOrO
MEXTy yriieBooponoB. KauecTBeHHbIE OpPraHWYECKHUX COCTMHEHUI. HNPUXOINTH K 00LIEMY PEIICHHIO B COTPYAHHYECTBA:
Pa3JIMYHbBIM PCaKIU Ha HENPEACIIbHBIC COCTaBHﬂTb ypaBHeHl/Ifl peaxunﬁ, COBMECTHOM JACATCIIBHOCTH, CpaBHUBATbh PAa3HbIC
U KJlaccaMu YIII€BOJOPOIbI WITIOCTPUPYIOLINX ILYY/. TOYKH 3pEHUS;
YIJIEBOIOPO TeHETHYECKYIO CBSA3b MEXKIY YMeHue MpOoBOIUTH CPaBHEHHE U CUHUTATHCS C
J10B pasIuYHBIMHU YIJIEBOJOPOAAMH. KJTaCCH(UKAIHIO O 33aHHBIM MHEHHEM JIpyroro
CocTaBisATh ypaBHEHUs peakLuil KpPUTEPUIM, 4yeJ0BeKa
110 3aJaHHON CXeMe P.YV/.
MpeBpanieHui, coaepkameit YMeHue yauThIBaTh BBIICICHHBIC
HEU3BECTHBIC U yCJ'[OBPIfl peaKum‘/i y‘[I/ITeJ'leM OPUCHTHUPBI )leﬁCTBPIﬂ B
HOBOM y4eOHOM MaTepHale B
COpr)IHI/I‘[eCTBe C quTeneM
77| 33| Iemernueck | Ienernueckas cBA3b MEXKITY OnuceIBaTh TeHETHUECKHE CBSI3U K.YYA. IIpumenars
ast CBSI3b Pa3IMYHBIMH KJIaCCaMU MEK/ly U3y9CHHBIMH KJIaCCaMU YMeHHe 10roBapuBaThCs 1 IIpaBHJIA IEJIOBOTO
MEXIy yrieBogoposoB. KauecTBeHHbIE OpPTraHWYECKHUX COCTUHECHUI. HPUXOINTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA:
pa3IMYHBEIM | peaknuy Ha HelpeelbHbIe CocTaBIsITh ypaBHEHUS PEaknui, | COBMECTHOH NeSTeIbHOCTH; CpaBHUBATH PAa3HBIE
M KJIacCaMHu YIJIEBOAOPOIBI HJUTFOCTPHP YIOLIUX ILYY]. TOYKHU 3pEHUS,




YTJIEBOAOPO TEHETHUYECKYIO CBA3b MEXIY VYMeHune npoBoUTh CPaBHEHHE U CUHUTAThCS C
J0B Pa3IUYHBIMH YTIIEBOAOPOAAMU. KJITacCU(HKAIIMIO 110 331aHHBIM MHEHHEM JPYToro
CocraBiaTh ypaBHEHUs pEaKUil KPHUTEPHUIM; 4eNIoBeKa
110 33/1aHHON cXeMe P.YV.
MpEBPALICHUH, COAepKALIEH YMeHue yunuThIBaTh BbICIECHHBIE
HEHM3BECTHBIC U YCJIOBUA PEaKIUi | yduTesIeM OpUCHTUPHI ACUCTBUA B
HOBOM y4eOHOM MaTepHale B
COTPYHHUYECTBE C YUUTEIEM
78| 34| Pewenue Pemenne 3ana4 1 BBIIOJIIHEHUE OnuceiBaTh FTeHETHUECKHE CBSI3U K.YVYI. IIpumensars
3ama4 u yIpaXHEHUH TI0 TeMe MEX/y U3y4e€HHBIMH KJIacCaMU VMeHune noropapuBaThcs U MIpaBHIa JEI0BOTO
BIMONHEHUE | «['eHeTHdecKas CBA3b MEXIY OpPTraHWYECKHUX COCTHUHEHUH. MPUXOAUTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA:
YIPaXHEHN | Pa3IMYHBIMHU KJIACCaMHU CocCTaBIATh ypaBHEHHS PEaKkui, | COBMECTHOH AEATEIbHOCTH; CPaBHUBATH PA3HBIE
i 10 TeMe YIJIEBOJIOPOIOBY HIITFOCTPHP YIOIIUX ILYY. TOYKHU 3pEHUS,
«I'enernuec TEHETHUYECKYIO CBA3b MEKAY ‘YMeHue npoBOJUTh CpaBHEHUE U CUUTAThCS C
Kas CBSI3b Pa3IUYHBIMU YTJIEBOAOPOJAMHU. KJIacCU(HKAIIHIO 110 33aHHBIM MHEHHUEM JPyroro
MEXIY CocraBisiTh ypaBHEHUS peakLuil KPHUTEPHUSIM; YyesIoBeKa
pa3IuUHBIM 110 3aJJAHHOH CXeMe P.YVYI.
U KJlaccaMu TpeBpalleHUH, coaepKaleit ‘YMeHue yuuThIBaTh BbIIEICHHbIE
YLICBOLOPO HEHU3BECTHBIC U YCIIOBUS YUUTEIIEM OPHEHTUPHI eI CTBUS B
AOB» peakuuii. Mcnons308ath HOBOM y4eOHOM MaTepuale B
QJITOPUTMBI IIPU PEHICHUH 33734 COTPYIHHUYECTBE C YUHTEIEM
79| 35| lanorenonp | I'anoreHonpousBoaHbIe HaspiBath ranorenonpousBogusie | KLYV, Bripaxath
OM3BOJHBIE YTJI€BOJIOPOJIOB. DJIEKTPOHHOE yTJI€BOJOPOIOB 110 YMeHue JoroBapuBaThCs U MOJI0KUTEIIbHOE
YIJIEBOJOPO | CTpPOEHHUE raJlOr€HONPOU3BOJAHBIX | MEXAYHApOAHOW HOMEHKIIATYpeE. HNPUXOINTH K 00IIEMy PELICHHIO B OTHOUIECHUE K
JI0B yrieBoJ1opooB. Peakiu OOBSICHSATB NEKTPOHHOE COBMECTHOM /1€ TeIbHOCTH; npoueccy
3aMEIIeHNs rajJoreHa Ha CTPOEHHE MOJIEKYII U3YYEHHBIX ILYY. TTO3HAHMA:
THJIPOKCUII, HUTPOIPYIILY, BeiectB.0000IaTh 3HAHUS U CaMOCTOSITEIbHOE BBLAETICHUE U HPOSIBIIATH
IIAHOTPYIIITY, aMHHOTPYIIITY. JIeTTaTh BBIBOJBI O (hopMyIHpoBaHHE MTO3HABATEIHHON BHIMAaHUE,
HetictBue Ha 3aKOHOMEPHOCTSIX H3MEHEHUIT TN, TIPUMEHEHUE METOI0B yIHUBIICHHE,

raJoreHONPOU3BOJHBIC BOTHOTO
U CIIMPTOBOTO PACTBOPA LIETOYH.
CpaBHeHHE pPeaKIIHOHHOM
CIIOCOOHOCTH AJIKWII-, BUHMUII-,
(eHmT- 1 OCH3WITaIOTCHU/IOB.
B3aumMoeiicTBue
JIMTAJION€HAJIKAHOB C MarHueM

U IIUHKOM.

CBOMCTB B TOMOJIOTHYECKOM PsITy
raJOTeHONPOU3BOTHBIX
yrieBonopooB. OOBACHATH
MEXaHU3MBbI PEaKIUii
HYKIJICO()UIFHOTO 3aMEIICHHS.
Xapaktepr3oBaTh BaKHEHUIINE
XUMHUYECKHE CBOMCTBA
raJIoreHOMPOU3BOAHBIX
yraeBoaopooB. [Iporao3uposars
CBOWCTBA U3y4aeMBbIX BEIECTB Ha
OCHOBAaHUH TEOPHU XUMUIECKOTO
CTPOEHUS OPraHUYECKUX
BemiecTB. COnocTaBIsATh
XUMHUYECKUE CBOWCTBA
rajJoreHONPOU3BOTHBIX
YTJIEBOJIOPOIOB C 00JIACTSIMHU
NIpUMEHEHHs. XapaKTepu30BaTh

HHPOPMAIIMOHHOTO TIOMCKA, B TOM
YHCIIE C TIOMOIIBI0 KOMITBIOTEPHBIX
CpPEICTB.

P.YVI.

Haxomute anropuT™ BBIIOJTHEHUS
MOCTaBJICHHOM 3a/1a4u.

JKeJaHue 0oJIbIle
y3HaTh Y MeHHE
OIIEHHUBATH
3HAYUMOCTh CBOEH
MO3HABATELHOM
JEATENLHOCTH.




MeTaJNIOpraHuYecKue
coenuHeHus. Umetn
MpeJICTaBIICHHE 00 OCHOBHBIX
METO/aX CHHTE3a OPraHUYECKUX
TIPOU3BOJHBIX JIUTUSI U MarHHsL.

80| 36 | ranorenonp | IanoreHonponsBoaHbBIE HasbiBars ranorenonpoussonnsie | K.YV, Bripaxatsb
OHU3BOJIHBIC YIIEBOAOPOJIOB. DIEKTPOHHOE yIJIEBOJOPOIOB 110 YMeHue JoroBapuBaThCs U MIOJIOKUTEJILHOE
YIIEBOZOPO | CTpOEHME raJIoreHONPOU3BOIHBIX | MEXAYHAPOJHON HOMEHKIIAType. HNPUXOANTH K 00IIEMY PEIIeHHIO B OTHOLIECHUE K
JI0B YIIeBoA0po10B. Peakuuu OOBSICHATB JIEKTPOHHOE COBMECTHOM JI€ATEIbHOCTH; nporeccy
3aMECIIICHM rajJoreHa Ha CTPOCHHUE MOJICKYJT U3y4YEHHBIX ILYY. TMO3HAHMS:
THJIPOKCHI, HUTPOIPYIILY, BemecTB.0000IaTh 3HAHUS U CaMOCTOSITEIBHOE BBIACICHUE U MIPOSIBIIATH
IAHOTPYIITY, aMHHOTPYIIITy. JeTaTh BBIBOJBI O (hopMyIHpoBaHHE TO3HABATEIBHON BHIMaHUE,
JlelicTBue Ha 3aKOHOMEPHOCTSAX U3MEHECHUM LieJIY; IPUMEHEHUE METOI0B yIUBJICHUE,
raJOreHONPOU3BOIHBIE BOAHOTO CBOMCTB B TOMOJIOTUYECKOM psify | MH(OPMAIIMOHHOTO MOUCKA, B TOM JKeJTaHue OoJbIIe
U CIIUPTOBOT'O PacTBOPA IIENOUYU. | TaJOr€HOIPOU3BOAHBIX Yyclie ¢ TOMOIBI0 KOMIBIOTEPHBIX y3HaTh YMeHUe
CpaBHeHHE pPeaKIIHOHHOM yrieBonopoaoB. OOBACHATH CPEeICTB. OLICHHUBATh
CIOCOOHOCTH aJKUII-, BUHUII-, MEXaHU3MBbI peaKLIui P.YVYI. 3HaYMMOCTb CBOCH
(eHu- 1 OEH3MITaJIOTeHAI0B. HYKJI1€0()MIIBHOTO 3aMeICHUS. Haxoaute anropuT™ BeIIOIHEHUS N103HaBaTEIbHON
Bsaumopeiictue XapakTepu3oBaTh BaKHEHIINE [IOCTaBJICHHOM 3a/1auH. JIeSITENbHOCTH.
JUraJIOTe€HaJIKaHOB C MarHueM XMMUYECKUE CBOWCTBA
U IUHKOM. raJOTeHONPOM3BOIHBIX
yrieBo1opoJioB. [Iporuo3uposatsb
CBOMCTBa U3y4aeMbIX BEIIECTB Ha
OCHOBaHUH TEOPHH XHMHUIECKOTO
CTPOCHNUS OPTAaHUIECKHX
BeriecTB. CONoCTaBIATh
XMMUYECKUE CBOUCTBA
rajJoreHONpPOU3BOIHBIX
YTJIEBOIOPOOB C 00IACTIMU
MIpUMEHEHHs. XapaKTepu30BaTh
MeTaJNIOpraHudecKue
coenuHenus. mets
MIPE/ICTaBICHNE 00 OCHOBHBIX
METO/IaX CUHTE3a OPraHNYECKUX
TIPOM3BOTHBIX JIUTHS ¥ MAarHUSL.
81| 37| lanorenonp | IonsTue o Xapakrepu3oBarb K.YV/. Bripaxkatsb
OM3BOJHEIE METaJUTOOPTaHMIECKHX METaJUIOPTaHNIECKHE YMeHne 1oroBapuBaThCs U TIOJIO>KUTEIIFHOE
YTJIEBOAOPO | COSNMHEHUSX. coenuHeHus. MimeTs HNPUXOANTH K 00IIEMY PEIICHHIO B OTHOIIICHHUE K
JI0B Mar=uiiopranndeckne MIPE/ICTaBICHNE 00 OCHOBHBIX COBMECTHOH JIEITEIILHOCTH; mponeccy
coeauHenus. Peaktus ['punbspa. | MeTonax cuHTE3a OpraHMYECKUX ILYY/. MTO3HAHUS:
Hcnonp3oBanue TIPOMU3BOHBIX JIUTHS H CaMOCTOSITEJIFHOE BBIICIICHUE U TIPOSIBIIATH
raJOreHIPONU3BOJHBIX B OBITY, MarHus.MIMeTs nmpesicTaBieHue o (hopMyaMpoBaHUE O3HABATEIIBHOM BHHMMaHHUE,
TeXHHKE U B CHHTE3E MIPUMEHEHHUN JTUTHH- 1 LETH; IPUMEHEHUE METOTIOB yIUBJIEHHE,

MarHMAOpraHMYecKUX
COCIMHCHUH B CUHTE3€
OPraHNYeCKUX COCTMHEHUMN.

HH()OPMAIMOHHOTO TIOMCKA, B TOM
YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX
CPEJICTB.

JKeJaHue OoJIbIe
y3HaTb Y MEHHE
OIICHUBATh




IIpornosupoBaTh CBONCTBa P.YVYI. 3HaYMMOCTb CBOCH
H3yJaeMbIX BELIECTB Ha HaxoauTh anropuT™ BBINOIHEHHUS M03HABATETbHOM
OCHOBaHUH TEOPHH XMMHUUECKOTO | TOCTABICHHON 3aaqH. JeATeTbHOCTH.
CTPOEHHUS] OPTaHUYECKHUX BELIECTB
82| 38| Pemrenne Pemenne 3ana4 U BBIIOJIIHEHUE OnuceIBaTh FTeHETHUECKHE CBSI3U K.YYI. IIpumensars
3amaq u YIpaXHEHUH 10 TeMe MEK/Ty M3y9eHHBIMH KJIacCaMU YMeHHe 1oroBapuBaThCs U IIpaBHJIA IEJIOBOTO
BHIMONTHEHNE | «[ aJloreHONpON3BOIHBIE OpPTaHWYECKHUX COCTUHECHUH. HNPUXOINTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA:
YIPaXHEHN | yrIIEeBOJOPOIOBY» CocTaBIsITh ypaBHEHUS Peaknuif, | COBMECTHOH NeSTeIbHOCTH; CpaBHUBATH PAa3HBIE
i 1o TeMe WIIOCTPUPYIOIIUX ILYVY . TOUKU 3PEHHUS;
«["anorenomn TEHETHUYECKYIO CBS3b MEXIY YMeHHe MpoBOIUTE CPaBHEHHE U CUHUTATHCS C
pOU3BOIHBIE Pa3IMYHBIMH YTIICBOJOPOAAMH. KJITaCCH(HKAIIHIO 110 3aTaHHBIM MHEHHEM JPYTroro
YTJIEBOIOPO CocTaBIsITh ypaBHEHHS PeaKuii KPHUTEPHSIM; YeJoBeKa
JIOB» 110 3aJJaHHOH CXeMe P.YVYI.
MIpeBpaleHNH, coaeprKanieit YMeHHe yuuTHIBaTh BBIICICHHBIE
HEW3BECTHBIE U yCIOBUS YUYHTENIeM OPUEHTHPHI ACHCTBHSA B
peaxuuii. Mcrions3oBath HOBOM y4eOHOM MaTepHale B
AJITOPUTMbI IPH PEHICHUH 33734 COTPYAHUUYECTBE C yIUTEIEM
83| 39| O6o6marom; | Cocrapnenue popmyn u CucremaTusuposath 1 0606mars | K.YV, OueHuBath
ee Ha3BaHUU YTJIEBOIOPOJOB, UX MIOTy4CHHBIE 3HAHUS O CTPOCHHUH, | YMeHHe CaMOCTOSTENbHO COOCTBEHHYIO
MIOBTOPEHHE | TOMOJOTOB, H30MEPOB. 3aTaHUs CBOMCTBAX, MOJNy4€HUH U OpTaHM30BBIBATH yUeOHOE y4eOHyI0
0 TeMe 10 COCTaBJICHHIO ypaBHEHHUN MIPUMEHEHHHU YTIE€BOJOPOIOB. B3aMMO/ICHCTBHUE B IPyIIIIEe JeATeIbHOCTD: CBOH
«YrneBogop | peakuui ¢ ygactueM CocraBmsaTs 00o0maronme ILYVY. JOCTHXKECHUS,
OJIBD) YTJIEBOIOPOIOB; PEaKIHi, cxembl. OnHcHIBaTh Y MeHHEeOoCyIIeCTBISITh aHAIH3 CaMOCTOSITEJIBHOCTh
WIITIOCTPHUPYIOIHX TEHETHYECKUE CBSI3H MEXIY 00BEKTOB C BBIJEICHHEM , THAIIATHBY,
TEHETHYECKYIO CBS3b MEXIY H3y4YEHHBIMH KJIacCaMH CYIIECTBEHHBIX M HECYIIECTBEHHBIX OTBETCTBEHHOCTb,
Pa3THMYHBIMH KJIaCCaMU OPTaHWYECKHUX COCHHEHUH MPU3HAKOB;0CYIIECTBIISATh CHHTE3 TIPUYUHBI HeyIaq
YTIIEBOAOPO-/I0B KaK COCTaBJIEHHE [IEJIOTO U3 YacTeH.
P.YV/I.
YmernsOcymecTBIsTh HTOTOBBIA 1
MOIIArOBBI KOHTPOIb MO
pe3ynbTary;
AJleKBaTHO BOCIIPUHHUMATD OLICHKY
YUHUTEIS
84| 40| O6o6marom | Cocrasnenue Gopmys 1 CucremarusupoBats u 00606mats | K.YVY/I. OrieHuBaTh
ee Ha3BaHUH YTIEBOJOPOJOB, UX MIOJTydeHHBIE 3HAHUS O CTPOCHHUH, | YMeHHe caMOCTOSTEIEHO COOCTBEHHYIO
MIOBTOPEHHE | TOMOJIOTOB, H30MEPOB. 3aTaHUs CBOMCTBAX, TOJNy9eHHH 1 OpTaHM30BBIBAThH yueOHOE y4eOHyI0
TI0 TeMe 10 COCTaBJIEHHIO ypaBHEHHH TIPUMEHEHHUH YTIEBOI0POJIOB. B3aMMO/ICHCTBHE B IPyIIIIe JIeATEIHOCTD: CBOH
«YraeBojop | peaxumii ¢ yqactuem CocTaBisaTh 0000IIaromue ILYVYI. JIOCTHXKEHUS,
OJIBD) YTJIEBOAOPOIOB; PEaKIIHiA, cxeMbl. OnHCHIBaTh YMeHHEeOoCyIeCTBISTE aHAIIH3 CaMOCTOSITEJIBHOCTh
NIUTIOCTPUPYIOIIUX TCHETUYCCKUE CBA3HU MEXKY 00BEKTOB C BBIJICJICHUEM , ”HUIUATUBY,
FEHETUYECKYIO CBA3b MEXIY U3YyUYCHHBIMHU KJIaCCaMU CYHIECTBCHHBIX U HECYIIECTBEHHBIX OTBETCTBCHHOCTbD,

Pa3IMYHBIME KJIACCAMU
YIIIEBOZOPO-/I0B

OpraHu4eCcKux COCIUHEHUN

[IPU3HAKOB; OCYLICCTBIIATh CUHTE3
KaK COCTaBIICHUE LIEJIOTO U3 YacTel.
P.YYA.

Ymenus.OcylecTBIsATh HTOTOBBIN U
MOLIAr OBbIM KOHTPOJIb 110

NPpUYHUHBI HEY1a4d




pe3ynbTary;
AZIeKBaTHO BOCIIPUHHMATH OLIEHKY

YUHUTEIS
85| 41| KontpombHa | KoHTposs 3HaHHMI O TeMe OcymiectBisaTs mo3HaBarenpuyo | K.YV, OuenuBath
st pabora Ne | «YrieBomopoas» pediiekcHio B OTHOIIEHUH CTPOUTH peUeBbIe BHICKA3bIBAHUS B COOCTBEHHYIO
2 1o Teme COOCTBEHHBIX IOCTH)KEHHUN B NHChbMEHHOI opme; yueOHyI0
«YrneBonop MpoLecce perIeHns y4eOHbIX U apryMeHTHPOBATh CBOIO TOUKY JeATeIbHOCTb: CBOU
OJIBD) MI03HABATEIbHBIX 3124 3peHUS JOCTYDKSHUS,
ILYY. CaMOCTOSATENBHOCTh
VYmMenne peoOpa3oBLIBATH | , HHUIHATHBY,
nHpOpMaIMIO W3 OJTHOTO BHJA B | OTBETCTBEHHOCTH,
IPYTOi. TIPUYUHEI Hey1ad
P.YV/I.
KOHTPOJIb B hopMe CITnueHust
criocoba AeHCTBHS U ero pe3ynbTara
C 3aJJaHHBIM 3TAJOHOM C
LEeTIbI0 OOHAPYKEHHS OTKIIOHEHUH U
OTIMYMI OT 3TAJIOHA
86| 42| Anamus Pas6op u npopabotka ommbox 1 | OcymecTsiaTs nosHasarensHyo | K.YV, OuenuBath
OIIMOOK U HETOYHOCTEH, C/IeNIaHHBIX MTPU pediexcuio B OTHOIICHUT CTPOUTH peUeBbIe BHICKA3bIBAHMS B COOCTBEHHYIO
KOPPEKIHS BBINIOJTHEHUH KOHTPOJIBLHOM COOCTBEHHBIX JJOCTYIKCHUH B HNHUCBMEHHOI opme; y4eOHyI0
3HaHUI N0 paboTh! mpoLecce perieHns y4eOHbIX U apryMEHTHPOBATh CBOIO TOUKY JeATEIBHOCTD: CBOH
TemMe M03HABATEIbHBIX 32124 3peHust JOCTVIKEHUS,
«YTIeBoop ILYVY. CaMOCTOSTEIbHOCTh
OJIBD) Ymenue peoOpa3oBBIBATE | , HHUIHATHBY,
uHbopMalmIo U3 OJTHOTO BHJIa B | OTBETCTBEHHOCTH,
JPYTOii. NPUYMHBI Hey1a4
P.YV/I.
KOHTPOJb B (hopMe CITMIeHNUS
criocoba AEeHCTBUSA U €ro pe3ysbTaTa
C 3aJJaHHBIM STAJOHOM C
LIeNBI0 0OHAPYKEHUsI OTKIIOHEHUH 1
OTJIMYHUH OT ITATOHA
KUCJIOPOACOAEXAIINE OPTAHUYECKUEBEIIECTBA 334
87 1 | Couprer Cruptel. Knaccubuxarys, HaspiBaTh ciupTHI 1O K.YYI. OreHuBaTh [Ipe3enranus
HOMEHKJIaTypa U U30MEpUsl Memuyﬂapogmoﬁ HOMEHKJIATYpPE. WHUIHUATUBHOE COTPYAHHUYECTBO B COGCTBGHHy}O ((CHHprI))
crmproB. ['omonornaeckuii pagu | OOBACHATS HIEKTPOHHOE MOUCKe U cOope HHPOpMAIIH y4eOHyI0
o61mast opMyra mpeaenbHbIX CTPOECHHUE MOJIEKYJI U3yYEHHBIX ILYY]. JIEATEIBHOCTD: CBOU
OIHOATOMHBIX CITMPTOB. BCIIICCTB. 0606]_L13.Tb 3HaHUA U YCTaHOBJIEHUE MPUYXHHO- | JOCTHXXCHUA,
®duznueckue cBoOiCTBa JIeTIaTh BBIBOJBI O CIICACTBEHHBIX  CBS3¢H; MOCTPOCHHE | CAMOCTOSTEILHOCTD
MIPeIeNTbHBIX OJJHOATOMHBIX 3aKOHOMEPHOCTSIX U3MEHEHU JIOTUYECKOM  LeNu  pacCyKAEHMH, | , ”HHIaTUBY,
cruproB. BomoponHas cBs3b CBOMCTB B TOMOJIOTHYECKOM DSy | JOKA3aTeNIbCTBO; BBIJIBIKEHHE | OTBETCTBEHHOCTb,
MEXly MOJIEKYJIaMHU U e CIHPTOB. XapaKTepU30BaTh TUIOTE3 U X 000CHOBAHHUE. NPUYUHBI HEYAad
BIHSIHUE Ha QU3NIECKUe MIPOMBIIIUICHHEIC U 1aboparopHble | P.YV]I.




CBOICTBA CIIMPTOB.
DHU3HOIOTUYECKOE IEHCTBHIE
METaHOJa U 3TaHOJIa HA OPraHu3M
yesioBeKa. [IpoMblIIIeHHbIH
cuHTe3 MetaHona. [lonyuenue
9TaHOJIA: PEAKINS OPOKEHHS
TJIFOKO3BI, THpATalus STUICHA.
[IpumeHnenue MeraHomna u

CIOCOOBI MOIYYEHHUs! CIIUPTOB.
XapaxkTepu3oBaTh
¢m3nonornUecKoe AercTBre
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M
YyeJoBeKa

VMeHHe COCTaBIATh IIaH PeLICHUS
poOIEMBIL.

3TaHoJIA
88 XuMuuecku | XHMMHYECKHE CBOWCTBA CIUPTOB: | XapaKTepu3oBaTh BaKHEHIINE K.YYA. BripaxkaTth IIpesenTanus
€ CBOHCTBA M | KHCIIOTHBIE CBOMCTBA XMMHYECKHE CBOMCTBA CIIPTOB. YMeH#ne 1oroBapuBaThCs U TIOJIO>KUTEIIFHOE «CrupThI»
MIOJTyYeHUE (B3ammopeiicTBre ¢ HaTpHeM Kak | IIporao3upoBath cBoicTBa HPUXOINTH K 00IIEMY PEIICHHIO B OTHOILCHHUE K
CIHUPTOB Croco0 yCTaHOBIECHHS HAIUIHUS H3y9aeMbIX BEIECTB Ha COBMECTHOH JIEATEIbHOCTH; npoueccy
THIPOKCOTPYIIIIBI); PEaKIUH ocHoBaHuM Teopuu xumuueckoro | ILYY/L. MO3HAHUS:
3aMeIIeHHs THIPOKCHUIIBHON CTPOCHHS OPTaHUIECKUX CaMOCTOSITEIILHOE BBIICIICHUE U TIPOSIBIIATH
TPYIIBI HA TAJIOTeH KaK CIoco0 BemecTBlIporaozuposaTsb (hopMyIHpoBaHHE MO3HABATEIBHON BHHIMaHUE, JdemMoHcT
MOYYEHUSPACTBOPUTETICH; CBOMCTBa HEU3YUICHHBIX BEIIECTB | LIEIH; IPIMEHEHNE METOI0B yIUBIICHHE, pauum.
MEXMOJIEKYJISIpHAs 1 T10 QaHAJIOTHH C U3yYECHHBIMU MH(OPMAIIMOHHOTO TIOMCKA, B TOM JKeJTaHue OoJbIe Bsaumopeiic
BHYTPHUMOJICKYISIpHAS BEI[ECTBAMH TOTO XK€ YHCIIe C IIOMOIIBI0 KOMITBIOTEPHBIX y3HaTb YMEHHE TBUE HATPHSL
Jeruaparanus; oopa3oBaHue TOMOJIOTHYECKOTO Psfa. CpPEICTB. OLICHUBATh C 9TAHOJIOM.
CIIO’KHBIX 3(HPOB C ConocraBiiTh XUMHYECKHE P.YVI. 3HAYUMOCTh CBOEH OkucieHne
HEOPTraHUYECKUMH U CBOHCTBA CIIUPTOB C 0OIACTAMH HaxomuTh anropuT™ BBITOTHEHHS TT03HABATETBHOM 3TaHona
OpPraHNYECKUMH KHCIOTaMH; npumeHeHus. Mccienosarb MOCTaBJICHHOI 3a1a4n. JeSTeIBHOCTH. OKCHJIOM
rOpeHue; CBOMCTBA U3y4aeMBbIX BELIECTB. h;?pzégg'
XapaxTepuszoBaTh poJib MOHO-, TAHONA.
1u- 1 TpudocdaToB B Bsaumoneiic
OMOXMMHYECKHX MPOLECCaX. TBHE TpeT-
HaGmonats teMoHCTpHpyeMBble U OyTHIIOBOTO
CaMOCTOSITENEHO MTPOBOIUMBIE crmpra ¢
onbIThl. Habnronate v onuckBaTh COJITHOI
XHUMHUYECKHE PEAKIIUU C KHCJIOTOM.
HOMOIIBIO POJTHOTO SI3bIKA U
si3pIKa XuMun. CoOIogaTh
NpaBuiia U PUEMbI Oe30macHON
paboTHI ¢ XUMHYECKUMU
BEIECTBAMH U JJaOOPaTOPHBIM
000pyIoBaHHEM
89 Xumuueckn | XUMHYECKUE CBONCTBA CIIMPTOB: | XapakTepu30BaTh BaXKHENIIHNE K.YV/I. Bripaxats [Ipesentanms | JlaGopar
e cBolicTBa n | okucienue okcugom meau (1), XMMHYECKHE CBOMCTBA CIIHPTOB. YMeHne 1oroBapuBaThCs U TIOJIO>KUTEIIFHOE «CrpThI» OpHBbIii
MIOJTydeHUE TIOJKHCIICHHBIM PacTBOPOM [Iporao3uposars cBoiicTBa HNPUXOANTH K 00IIEMY PEIICHHIO B OTHOIIICHHUE K OmBbIT 5.
CIIHPTOB HepMaHraHarta Kajius, XpOMOBOM M3y4aeMbIX BELIECTB Ha COBMECTHOM JIeSTeIBHOCTH; npoueccy CaoliictBa
CMECBIO; PEaKIuu ocHoBaHuM Teopuun xumuueckoro | ILYVY/. MTO3HAHHUS 9THIIOBOTO
YTJIEBOJJOPOIHOTO PAHKAIa. CTPOEHHUS] OPTaHUYECKUX CaMOCTOSITENILHOE BBIIENICHUE U MPOSBIIATH cnupra
CpaBHeHHE peaKIIMOHHON BemectBlIporaoznposatsb (hopMyIHMpoBaHHE MTO3HABATEILHON BHHMaHUeE,
CIOCOOHOCTH MEPBUYHBIX, CBOMCTBa HEU3YUEHHBIX BEIECTB | LIEH; TPIMEHEHUE METOI0B yIUBJIEHHE,

BTOPUYHLIX U TPETUYHBIX

110 aHaJIOI'U € U3YYCHHBIMU

I/IH(i)OpMaHI/IOHHOI‘O IIOUCKa, B TOM

’KeJaHue OoJbIe




OJHOATOMHBIX CIUPTOB B

BCIICCTBAMH TOI'O XK€

YUCJIC C TOMOIIBIO KOMITBIOTEPHBIX

y3HaTb Y MEHHE

PEaKIMU 3aMEIICHHS. TOMOJIOTHYECKOTO Psfa. CpEJCTB. OLICHUBATh
Anxorouatsl. ['uapomnus, ComnocTaBiaTh XUMUYECKUE P.YY.. 3HaYMMOCTb CBOCH
AJIKWIINPOBaHUE (CHHTE3 MPOCTHIX | CBOMCTBA CITUPTOB € 00NACTAMU HaxoauTb anropuT™ BBINOIHEHUS M03HABATETbHOM
3¢upos 1o Bunesamcony). D¢upsl | npumeHenus. Vccnenosatsb MOCTAaBJICHHOU 3a/1a4H. JIeSITebHOCTH.
¢dochopHBIX KuCIOT. POk MOHO-, | CBOWCTBa H3yJaeMBIX BEIIECTB.
1u- ¥ Tpudocdaros B XapakTepH30BaTh POJIb MOHO-,
OMOXUMHYECKHX MPOIIECCax. - 1 TpudocdaTtos B
OMOXMMHUYECKHX HPOIECCax.
HabumonaTs 1eMOHCTpUpyeMBbIE U
CaMOCTOSITENIFHO ITPOBOIUMEBIS
omnbIThl. Habmrogats 1 onuceIBaTh
XUMHYECKHE PEaKIHH C
TIOMOIIBIO POAHOTO SI3bIKA U
s13pIKa XuMuH. CoOmonaTh
MpaBUJIa ¥ PUEMBI Oe30TacHON
paboTHI ¢ XUMHYECKUMU
BEIECTBAMH U Ta00PaTOPHBIM
000pyIOBaHHEM
90 Pewmenue Pewmenue 3anay u BoIIOJTHEHNE Hcnonp30BaTh anropuTMsl Ipu K.YVY]. IIpumenars
3amaq u ynpaxHeHui 1o reme «CupTe | pelIeHnd 3aaad YMeHHe 0roBapuBaThCs U IIPaBHJIA JIEIOBOTO
BBITIOJTHEHHE HMPUXOANTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA:
YIpaXHESHN COBMECTHOH JIeATEILHOCTH; CPaBHUBATH PA3HBIE
i 10 TeMe ILYY. TOYKH 3PEHUS;
«CripTEI» ‘YMeHne MpoBOIUTH CPAaBHEHHE H CUHUTATHCS C
KJIaCCU(HKALIHIO 110 33aHHBIM MHEHHEM JIPYTroro
KPHUTEPHSIM; YJeIoBeKa
P.YV].
YMeHHe yIUTHIBaTh BBIICICHHBIE
YUYHTENIeM OPUEHTHPHI JCHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHUUYECTBE C yIUTEIEM
91 [Tpaktuueck | [Monmyuyenue OpomdTaHa U3 [TpoBOUTE XUMHUECKUIA K.YY. O1eHuBaTh CBOM U

ast pabota Ne
3.

«[Tonyuyenue
OGpoMATaHaY

9TaHOJIa 1 6p0MI/IZ[a HaTpust

9KCHEPUMEHT IO MOTY4YCHHUIO
OpomdTana. Habmonats u
OIHUCBIBATH CAMOCTOSITEIBHO
HPOBOJMMBIE OITBITHI C TOMOIIIBIO
POJIHOTO S3bIKA U SA3bIKA XHMHH.
Cobunroath mpaBuia ¥ NPUEMbI
0e3omacHoOi paboTHI ¢
XMMHYECKUMH BEIIECTBAMHU U
11ab0paTOpHBIM 000pYHOBAHIEM

CtpounTh peueBble BHICKA3bIBAHNUS B
YCTHOW ¥ MUCEMEHHOM (hopMme;
apryMEHTHPOBATh CBOIO TOUKY
3peHUst

IL.Yya.

OCYHIECTBIIATh aHAIN3 OOBEKTOB C
BBIIEJIEHHEM CYIECTBEHHBIX 1
HECYILECTBEHHBIX MPU3HAKOB;
P.YVI.

yYMeHHe BEIONpaTh Hanboiee

3¢ PeKTHBHBIE CIIOCOOBI PEIICHUS
MOCTaBJICHHBIX 3a1a4. OCyIecTBIATh
CaMo- 1 B3aMMOKOHTPOJIb ITpoLiecca

Yqy)KH€ TTOCTYIIKH;
MOTHBUPOBATH CBOH
IeCTBHUS;
BBIpaXxarb
TOTOBHOCTE B
Mo00H cuTyauu
MTOCTYIUTH B
COOTBETCTBHUH C
MpaBUIaAMU
TIOBEICHUS




BBITIOJIHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITEIIBHO O(OPMIISITE OTUET

92 Mmuoroarom | MHOroaToMHbIE CIUPTEL. Ha3zpiBaTh MHOrOATOMHEIE K.YVYI. dopmupoBaHue Ipesentanust | JlaGopart
HBIE CIIUPTH! | DTHUJIEHITIMKOIb U TIIMIEPUH KaK | COUPTHI 10 TPUBHAIBHOH 1 ‘YMeHHe 10roBapuBaThCs U TI03HABATEIHHOTO «MHOT0aTOMH | OPHBIH
IIPEICTaBUTEIH e IeTbHBIX MEKlyHapOIHON HOMEHKJIAType. | IPUXOIMTH K 00IIEeMy PElIeHHIO B HHTEepeca K ble CITUPTHD» onbIT 6.
MHOTOAaTOMHBIX CIIUPTOB, UX OOBSICHSTH 3NEKTPOHHOE COBMECTHOH JEATEIbHOCTH; H3y9IEHHIO XUMUH; CroiicTBa
(dI3HIecKre 1 XUMUIECKHe CTPOCHUE MOJIEKYJI U3yUECHHBIX I.Yya. (dopmupoBaHue
cBoiicTBa. KauecTBeHHas peaknus | BemiecTB. XapaKTepHU30BaTh BbIOOp Haunboee 3P HeKTUBHBIX TpaMOTHOTO TTHHCpUH
Ha MHOTOATOMHBIE CITUPTHI U €€ Ba)KHEHIIINE XUMUUECKHE CrMoco0O0B peleH:s 3a1a4 B oOparieHus ¢ a
MIPUMEHEHHE JUIS paclio3HaBaHUS | CBOMCTBAa MHOTOaTOMHBIX 3aBHCHMOCTH OT KOHKPETHBIX BEIllECTBAMH B
TJIMLEPHHA B COCTaBe cnuproB. [IporHo3upoBars yCIOBHI nabopaTopun 1
KocMeTHueckux cpenctB. CHHTE3 | cBOiicTBa M3ydaeMsbix BemecTB Ha | P.YV/I. ObITY.
JMOKCAHa U3 STHICHTITUKOIIS. OCHOBaHUH TEOPHH XHUMHIUeckoro | HaxoanTb anropuT™ BBITIONHEHHS
TOKCHYHOCTD ATHIICHTIIMKOJIS. CTPOCHUS OPTaHUIECKUX [IOCTaBJICHHOH 3a/1auH.
[pakTryeckoe npruMeHeHHE BeriecTB. CONoCTaBiIsATh
STUJEHITIHKOIIS U TIIUIEPUHA. XMMHYECKHE CBOH
ITponomxennecTsa
MHOTOATOMHBIX CITUPTOB C
007acTsIMH IPUMEHEHUSI.
HabmonaTb caMOCTOSATENBHO
mpoBoauMBIe onbITe. Habmonats
1 OTHCHIBATh XUMHUYECKHE
PEAKINHN ¢ TIOMOIIBIO POJHOTO
SI3bIKa M SI3bIKA XUMUH.
Wnentudunmposats
MHOTOATOMHBIE CITUPTHI C
TIOMOIIBIO KAYE€CTBEHHBIX
peakiuii. CoOutoath npasuia 1
npueMbl 0€30MacHO PaboOTHI C
XUMHYECKHMH BEIECTBAMH U
11a00paTOpHBIM 000PYIOBAaHHEM
93 DeHombl ®enonsl. CTpoeHue, n30Mepus Ha3zpiBaTh deHoIBI 10 K.YYI. cpaBHUBaTh pazHbele | IIpezeHTanus

¥ HOMEHKJIaTypa (eHOJIOB.
B3auMHoOE BIMSHHE aTOMOB B
Monekyie Gerona. OU3NIECKHE U
XUMHYECKHE CBOHCTBA (heHoa U
KPE30JI0B.

MEXyHapOJHOH HOMEHKJIAType.
OOBACHATH 3JIEKTPOHHOE
CTPOEHHE MOJIEKY]T N3yIEeHHBIX
BemecTB. OnpenensaTh BIUSHUE
Ha PEaKLIHOHHYIO CIIOCOOHOCTD
(eHoma p-P-CONPSHKEHNSL.
XapakTepuzoBaTh BaKHEHIIne
XMUMHYECKUE CBOUCTBA (hEHOIIOB.

WHUIHUATUBHOE COTPYAHHUYIECTBO B
noucke u coope nHdopmaryu

ILYVY .

CHHTE3 KaK COCTaBJICHHE 1I€JI0r0 U3
YacTeu, B TOM YHCJIE [¢
CaMOCTOSITENIBHBIM ~ JOCTPAaUBAHUEM,
BOCIIOJTHEHUEM HEIOCTaIOIUX
KOMITOHEHTOB; ITOJIBEICHUE o1
MOHATHSA, BBIBEJICHUE
CIEICTBUH; YCTaHOBJIEHUE
IPUYUHHO-CIEICTBEHHBIX

P.YVYA.

VYMeHHe COCTaBISATh IUIaH PeLICHHUS
POOJIEMBI.

TOYKH 3PEHUS;
CUHUTATHCS C
MHEHHEM JIPYroro
YEeJIOBeKa,;
BOCIIPHHUMATh peub
YIUTEIS
(0ZTHOKITACCHUKOB),
HEIOCPE/ICTBEHHO
He 00paIIeHHYI0 K
yJamemycs;

«DeHOIBI




94| 8 | ®enonst DU3HYECKHE U XUMUYECKHE XapakTepu30BaTh BAKHEHILNE K.YYA. cpaBHuBathb pasusie | [Ipesenraums | JlaGopat
CBO¥CTBa (heHOIIA U KPE30JIOB. XHMHUYECKHE CBOICTBa (hEHOJIOB. WHUIMATUBHOE COTPYAHHYIECTBO B TOYKH 3PEHUs; «DeHonbI» OpPHBIH
Kucnotssle cBoiicTBa (heHOTIOB [Iporuo3uposars cBoiicTBa HOUCKe U cOope HHpOpMAIIH CUHUTATHCS C onbIT 7.
B CPaBHEHHH CO CIIMPTaMH: HM3y4aeMbIX BEIICCTB Ha ILYY. MHEHHEM JIPYTroro CroiicTBa
PEaKIuu ¢ HaTpHeM, OCHOBaHUH TEOPHH XMMHIUYECKOTO | CHHTE3 KaK COCTAaBJICHHE [IEJIOTO 13 YeJI0BEeKa,;
THAPOKCHIOM HaTpusl. Peakiuu CTPOEHHUS OPTaHUYECKUX JacTeit, B TOM YHCIIE ¢ | BOCIPUHUMATh peUb (benona
3aMelIeHns B OEH30IEHOM BemecTB. CONMOCTaBIATE CaMOCTOSITENIBHBIM ~ JIOCTPauBaHHUEM, | yIHTEIIS
KOJIbLie (TaJIOTEHHPOBAHUE XHMHUYECKHE CBOICTBA ()EHONOB C | BOCHIOJIHEHHEM HEJOCTaIOMUX | (0IHOKIACCHUKOB),
(bpomupoBaHKE), HUITPOBAHHUE). o0macTsIMu KOMIIOHEHTOB; I10/IBEJICHHE 10J1 | HETIOCPECTBEHHO
Oxucnenue GpeHoI0B. MIPUMEHEHHS. UCCIIeI0BATh MOHATHSA, BBbIBEJICHUE | HE 0OpaLICHHYIO K
KauecTBeHHBIE peaknny Ha CBOMCTBA U3y4aeMBIX BEIIECTB. CJICIICTBUI; YCTaHOBJIEHHE | yJaIeMycs;
¢enomn. [Tonydyenue deHoma. Habmronate caMocTosTeIHO MPUIUHHO-CIICACTBEHHBIX
[Ipumenenue peHona. npoBouMbIe onbIThl. Habmonate | P.YY/I.
1 OTINCHIBATh XUMHUIECKHE ‘YMeHHe cOCTaBIATH IUIAH PEIICHUS
PEaKIMHU C TIOMOIIBI0 POJHOTO pOOJIEMBIL.
SI3BIKA U SI3bIKA XMMHU.
Unentudunmposats HeHOIBI ¢
TIOMOIIBIO KAYEeCTBEHHBIX
peaxuuii. Cobnronats npaBuia u
nipueMsl 6e30macHoi paboTHI ¢
XMMHYECKHMH BEIECTBAMH U
nabopaTopHBIM 000pYIOBaHHUEM.
Co0nroath mpaBmia
9KOJIOTHYECKOH Oe30MacHOCTH
pu paboTte ¢
(deHocoaepIKAIINMHE
MaTepHaTaMH
95| 9 | Mpocteie IpocThie >3pHUpPBI Kak K30MEPBI XapakTepu3oBaTh CBOMCTBA K.YVI. BOCTIPMHHMATH PeYb JlemoHcT
10)5 1) 8 TIPEe/IeNIbHBIX OJJHOATOMHBIX MIPOCTBHIX 3(PHPax CIUPTOB U YMeHHe 0oroBapuBaThCs U YUHTEIS pauuu.
CIIMPTOB U cruptoB. CpaBHEHHE UX ¢enonoB. CpaBHUBATH HNPUXOINTH K 00IIEMY PEIICHHIO B (OIHOKITaCCHUKOB), Homodop
(beHo0B (bU3UYIECKUX U XMMHYECKUX (du3nYecKre 1 XUMUYECKHe COBMECTHOM JIeSTeILHOCTH; HETIOCPE/ICTBEHHO MHas
CBOMCTB €O criupTraMu. Peakius CBOWCTBA MPOCTBIX 3PHUPOB CO ILYVY]. He 00panIeHHYO K
pacIierIeHus IPOCTHIX ApupoB crimpramu. [Iporao3nposats MOWCK ¥ BBIICNICHNE HEOOXOIMON yJamemycs; peakuui
nozoBoopooM. [Tepokcub CBOMCTBA U3y4aeMbIX BELIECTB Ha | HH(OpMaIMu; MPUMEHEHHE METO/I0B
MIPOCTBIX 3(GHPOB, MEPHI OCHOBaHUH TEOPHUXUMHUIECKOTO MH()OPMAIIMOHHOTO TIONCKA, B TOM
MIPEIOCTOPOKHOCTH IPH paboTe ¢ | CTPOSHNUST OPraHUIECKUX YHCIIe C TIOMOIIBI0 KOMITBIOTEPHBIX
HuMi. [Ipoctere a3¢ups! penonos | Bemects. Habmonats CpencTB
ONUCHIBATh JEMOHCTPUPYEMBIE P.YVY/.
XUMHYECKHE PEaKIIH C [Iporuo3upoBaHue pe3ynbraTa u
MOMOIIBIO POJAHOT'O A3bIKA U ypOBHH yCBOeHI/Iﬂ, €T0 BPEMCHHBIX
SI3BIKA XUMUH XapaKTePHCTHK
96 | 10 | Pemwenue Brinonnenue ynpaxxHeHH 110 BrIsiBISITE B3aUMHOE BIUSTHUE K.YVY]. IIpumensars
3amaq u Teme «CrmpTh! 1 GeHoB», Ha aTOMOB B MOJIEKYJIaX YMeHHe 10roBapuBaThCs I IIpaBHJIA IEJIOBOTO
BBINIOJTHEHUE | COCTaBIICHHE ypaBHEHHI OpPTraHMYeCKHUX COCIUHCHHUI Ha HPUXOINTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA:
YIPaXHEHN | peakuuii, COOTBETCTBYIOLINX IIpUMepe CpaBHEHHsI CBOWCTB COBMECTHOH JIeITEIHOCTH; CpaBHUBATH PAa3HBIE
¥ 1o Teme 3aaHHBIM CXeMaM, coaepxaiium | 6eHsona, ¢penona, ILYV/. TOYKH 3PEHMS,




«CrupTel U

HCHU3BECCTHBIC BCIICCTBA.

anuaTu4ecKoro CIupTa.

VYMeHune npoBoUTh CPaBHEHHE U

CUHUTATHCA C

(beHomb Pemenne 3anau Hcnonb30BaTh alrOpUTMbI IPH KJITacCU(HKAIIMIO 110 331aHHBIM MHEHHEM JPYToro
pemenuu 3axa4. CocTaBIATh KPHUTEPHUIM; 4eNIoBeKa
ypaBHEHU 10 3a7aHHBIM cxeMaM | P.YVY /I,
NpeBpalleHui YMeHMe yunuThIBaTh BbIICIECHHBIE
Y4UTEIEM OPHEHTHUPHI el iCTBUS B
HOBOM y4eOHOM MaTepHale B
COTPYHHUYECTBE C YUUTEIEM
97 | 11| Pewenue Brimonsenue ynpaxxHeHuil mo BrLiBIIATS B3aUMHOE BIMSHUE K.YVYI. IIpumensars
3ama4 u TeMe «CrupThl ¥ GEeHOIBI», Ha aTOMOB B MOJIEKyJIax VMeHune noropapuBaThcs U MIpaBHIa JEI0BOTO
BBIMIOJIHEHUE | COCTaBJIEHHE ypaBHEHHI OpPraHWYECKUX COCTUHEHUH Ha MPUXOAUTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA:
YOPaXHEHN | PeaKuuid, COOTBETCTBYIOIIUX IIpUMepe CpaBHEHHSI CBOUCTB COBMECTHOH JIEATEIbHOCTH; CPaBHUBATH PA3HBIE
i 10 TeMe 3aJaHHBIM CXeMaM, coaepxamuM | 6eH3oma, (eHona, ILYY. TOYKHU 3pEHUS,
«CnupTel U HEHU3BECTHBIC BEIIECTBA. anm(aTHIeCcKOro CrupTa. ‘YMeHue npoBOJUTh CpaBHEHUE U CUUTAThCS C
(eHoTBI» Pemenne 3amau Hcrionp30BaTh alrOpUTMBI IPH KITaCCU(HKAIIHIO 110 331aHHBIM MHEHHEM JPYTOro
pemenuu 3azxad. CocTaBIATh KPHUTEPHUSIM; YyesIoBeKa
ypaBHEHUs 110 3afaHHbIM cxemaMm | P.YVY/I.
NpeBpalieHui ‘YMeHue yuuThIBaTh BbIIEICHHbIE
YUUTEIIEM OPHEHTUPHI eI CTBUS B
HOBOM y4yeOHOM MaTepHaie B
COTPYIHHUYECTBE C YUHTEIEM
98 | 12| Kap6orunbn | KapOGOHWIBHBIE COEUHEHHS. Ha3piBaTb KapOOHMIBHBIE K.YYA. BOCIIpUHUMATh peub | [Ipe3enTanus
bIe AIbIeTHBI ¥ KETOHBI. COEIMHEHHS 110 TPUBHAIBHON H YMeHne 1oroBapuBaThCs U YUHUTEISt «Kap6ornneH
COeMHEHHs: | DIIeKTPOHHOE U ME>KIlyHapOTHON HOMEHKIIAType. HNPUXOANTH K 00IIEMY PEIICHHIO B (omHOKITaCCHUKOB), | BIE
HOMEHKJIaTy | NMPOCTPAHCTBEHHOE CTPOCHUE OOBSICHSTB EKTPOHHOE COBMECTHOM /1€ TeIbHOCTH; HENoCpeICTBEHHO COEMHEHUS
pa, KapOOHWJIBHOM I'pyMIIbI, €e CTPOEHHUE MOJIEKYJI U3YUEHHBIX ILYVY. HE 00paIIeHHYIO K
HU30MepHs, MOJIIPHOCTD U MOJIIPU3YEMOCTb. BeectB. O600IIaTh 3HAHUS U MOWCK ¥ BBIICNIEHNE HEOOX0 MO yualemycs;
Krnaccuduxarms anpaeruaos n JIeTTaTh BBIBOJBI O nH(pOpMaImy; MpUMEHEHHE METOI0B
keToHOB. CTpoeHHUE NPeeTbHBIX | 3aKOHOMEPHOCTSIX W3MEHEHUH MH()OPMAIIMOHHOTO TONCKA, B TOM
anpaeruyoB. 'oMonoruyeckuit CBOMCTB B TOMOJIOTHYECKOM PsAAy | YMCIlIe C HOMOIIbIO KOMIIBIOTEPHBIX
Ppsi, HOMEHKJIATypa, H30MepHst aIbJIETH/IOB 1 KETOHOB. CpencTB
MpeeNbHbIX aJIbJETUI0B. P.YV/.
CTpoeHHe MOJICKYJIbI alleTOHA. IIporHo3upoBanue pe3ysipTaTa U
I'omonorudecknii psn, YPOBHSI yCBOGHHS, €T0 BPEMEHHBIX
HOMEHKJIaTypa U U30Mepus XapaKTEePUCTHUK
ketoHoB. O6uias Gpopmyna
NpEACIbHBIX aJIbJACTUIIOB U
keToHOB. Dusmyeckue
CBOMCTBaOpMabIETH/Ia,
aleTaIbJeTHa, alleToHa.
[TonsATHE O KETO-EHOIBHOI
TayTOMepUH KapOOHMIBHBIX
COCIMHECHUI.
99 | 13| KapGonmnbn | Xumuueckue cBoicTBa XapakTepuzoBaTh BaKHEHIInE K.YVY]. BocnpuHuMars peusb | IIpesenrarus
bIE IIpeJeIbHbIX albJIETUI0B U XMMUYECKUE CBOUCTBA YMeHue JoroBapuBaThCs U yuuTens «KapOonnneH
coeiuHEHMs: | keToHOB. MeXaHH3M peakiu KapOOHMUIIbHBIX COEANHEHHH. IPUXOIUTH K 00IIEMY PEIICHHIO B (OHOKJIaCCHUKOB), | bIE




peakiun HYK/1€0()UIBHOTO CpaBHUBATh PEAKIIMOHHYIO COBMECTHOH JEATENBHOCTH; HETMOCPEICTBEHHO COETMHEHUS»
MIPUCOEAMHE | NPUCOCIUHEHHUS 10 CIOCOOHOCTH aNbAETUIOB U ILYVYAI. He 00palIeHHYIO K
HUS KapOOHMIIBHOM TpymIie. Peakiun | KeTOHOBpEAKIHAX MIOWCK ¥ BBIICNICHNE HEOOXOMMON yJamemycsi;
MIPUCOEUHEHNS BOJbI, CIUPTOB, | mpucoeanHeHus. OnepupoBaTh uH(pOpMaIMy; MpUMEHEHHE METOI0B
LHaHOBOZOPOJa U TIOHSITUEM «KETO-CHOJIbHAS UH(OPMAIIMOHHOTO MONCKA, B TOM
THAPOCYIb(HTA HATPHSL. TayTOMepHs». XapaKTepu30BaTh YHCIIe C ITOMOIIBI0 KOMITBIOTEPHBIX
[Tonyuenue aneraneii u KeTaned. | MEXaHU3M peaKLUU CpenCTB
CpaBHeHHE PEeaKIIHOHHOM HYKJI1€0()UIBHOTO P.YVYA.
CIOCOOHOCTH aJIbACTHIOB TIPUCOETUHEHHS 10 IIpornosmpoBanue pe3ynpTaTa U
KETOHOB B PEAKIUIX KapOOHMIIBHOM TpymIe. YPOBHSI yCBOEHHS, €r0 BPEMEHHBIX
TIPUCOETMHEHHS OneprpoBaTh HOHATHIMH XapaKTePUCTHK
«@IeTalby, «KeTaNb) I
XapaKTepH30BaTh CII0COOBI NX
TIOJTYYCHUSI
100| 14| Xumuuecku | XuMHYECKHE CBOICTBA XapakTepu30BaTh BaKHEHIIE K.YY . OLICHUBAaTh IIpe3enTanus
€ CBOHCTBa MIPe/IeNIbHBIX AJIBACTUIOB I XMMHYECKHE CBOMCTBA YMeHne 1oroBapuBaThCs U COOCTBEHHYIO «KapbornneH
KapOOHMIBH | KeTOHOB. Peaknuu 3amMemmeHus KapOOHMIIBHBIX COCANHEHHH. HNPUXOANTH K 00IIEMy PEIICHHIO B y4eOHyI0 3
BIX aTOMOB BOJIOPOJa TIPH 0. [Tporao3uposats cBOiicTBa COBMECTHOH JEATEIBHOCTH; JEATeIbHOCTb: CBOU | COSTUHEHHUS
COCIMHEHUI | yrJIepoIHOM aTOME Ha rajoreH. HM3y4aeMBbIX BEIIECTB Ha ILYY. JOCTHIKEHHS,
IMonmnmepun3zanus Gopmansaeruia | OCHOBaHHH TEOPHU XUMHYIECKOTo | BBIOOp Hanboiee 3h(heKTUBHBIX CaMOCTOSITEJIBHOCTD
u aneranpjeruga. Cunres CTPOCHHUS OPTaHUYECKHX CrIoco0OB pelIeHus 3a/1a4d B , THUINATHBY,
CIIMPTOB B3aNMO/ICHCTBHEM BelecTBXapakTepru3oBaTh 3aBUCHMOCTH OT KOHKPETHBIX OTBETCTBEHHOCTb,
KapOOHMITFHBIXCOSJUHEHUH C MEXaHU3MBI PEaKIUi ambJ0NbHO- | ycmoBuit TIPUYUHBI HeyAaq
peaxtuBoM I'punbspa. KPOTOHOBOI KOH/IEHCAIlH B P.YYA.
Pa3HBIX Cpefax. BBIZIEJICHNE U OCO3HAHHE YJaI[IMCS
TOTO, YTO YK€ YCBOGHO U YTO €lle
MOAJIEKUT YCBOCHUIO, OCO3HAHHUE
KauecTBa U YPOBHsI YCBOCHUSI
101| 15| Xummuecku | OxucieHne kapOOHMIBHBIX XapakTepu30BaTh BaXKHENIIHE K.YVI. OIICHHBATh Ipesenramus | JIemonctpa
€ cBoiicTBa coequHeHHH. OCOOCHHOCTH XHUMHYECKUE CBOWCTBA YMeHue 1oroBapuBaThCs U COOCTBEHHYIO «KapOoHmneH | num.
KapOOHWJIBH | peakuuM OKUCIICHHS alleToHa. KapOOHMIIBHBIX COCANHEHHH. HNPUXOINTH K 00LIEMY PEIICHHIO B y4eOHyI0 bIE Onpenenenu
bIX CpaBHeHI/Ie OKHCJICHUA npOFHO:}HpOBaTb CBOMCTBA COBMECTHOM JACATCIIBHOCTH, JACATCIIBHOCTL. CBOU COCIUHCHU A €
COEIMHEHUH | aJbJeru0B U KETOHOB. U3y4aeMbIX BELIECTB Ha ILYY/. JIOCTUIKCHUS, Eg:lemﬂ%
I'mppuposanue. BoccraHoBiIeHHE | OCHOBaHMM TEOPHH XMUMHIECKOTO | BBIOOp Hambouee 3(h(heKTUBHBIX CaMOCTOSITEJIBHOCTh OMOIIH
KapOOHMIBHBIX COETUHEHUH CTPOECHHS OPTraHUYECKHUX CHoco0O0B peleHus 3a1ad B , UHUIIMATHUBY, Ka4eCTBCHH
B ciiupThl. KauecTBeHHbIE BellleCTBXapaKkTepu30BaTh 3aBHCUMOCTH OT KOHKPETHBIX OTBETCTBEHHOCTb, BIX PEaKumii.

PEaKINy Ha aTbACTUAHYIO
rpymmy (peaknus «cepedpssHOTo
3epKanay, B3auMOJICHCTBUE C
ruapoxcunom menu (1)).
AJTBIOTBHO-KPOTOHOBAS
KOHJIEHCAIIMs albIETuI0B U
KeToHOB. Oco6eHHOCTH
(dopmanbaeruma.

MeXaHHM3MBI PEaKInil albJONbHO-
KPOTOHOBOIT KOH/ICHCAIINA B
pasHbIX cpenax. Habmomats
JIEMOHCTPUPYEMBIE U
CaMOCTOSITEIBHO MTPOBOANMBIE
onbIThl. Habmro1aTh 1 ONMKMCHIBATH
XUMHUYECKHE PEAKIIHU C
TOMOUIBIO POJIHOTO SI3bIKA U
SI3BIKA XUMHH.
WnenTrduimpoBath anbaeruisl

YCIIOBHH

P.YVYA.

BBIZIEJIEHNE U OCO3HAHHE YJaI[IMCSI
TOTO0, YTO YK€ YCBOEHO U UTO €Ile
MOMJIEKUT YCBOCHUIO, OCO3HAHHUE
KauecTBa U YPOBHsI yCBOSHUS

NPpUYHUHBI HEYy1aY1

Okwuciienue
aJIbJIETUI0B
repMaHraHa
TOM KaJIusl.

JlabopaTtop
HBIH ONBIT

8. CroiicTa
(dopmanuna




C NOMOLIBIO KaUeCTBEHHBIX
peaxuuii. Cobmronats npaBuia u
nipueMsl 6e30macHoN paboTHI ¢
XUMUYECKHMH BEIIECTBAMHU H
71a00paTOPHBIM 000pYHOBAHIEM

102 16| Honyuenue | IMomydyeHne mpenenbHbIX XapakTepu30BaTh BOKHEHIIIE K.YV, OIIEHUBATh IpesenTanus
KapOOHWIIBH | aJbJeruaoB: OKUCICHUEM XHMHYECKHe CBOMCTBa YMeH#ne noroBapuBaThCs U COOCTBEHHYIO «KapOonnneH
BIX CIIMPTOB, THApaTaIyeH KapOOHMIIBHBIX COCANHEHHH. HNPUXOANTH K 00IIEMY PEIIeHHIO B y4eOHyI0 ble
coenuHeHni | anmermiena (peaknust Kydeposa), | IIporHosmpoBats cBolicTBa COBMECTHOH JIeITeILHOCTH; JeATEIBHOCTE: CBOU | COSTMHEHHUS»

OKHCJICHUEM DTHIIEHA HM3y4aeMbIX BEIICCTB Ha ILYY. JOCTHIKEHHS,
KHCIIOPOJIOM B TIPHCYTCTBHA OCHOBaHUH TEOPHH XUMHIYECKOT0 | BEIOOp Hamboee 3 heKTHBHBIX CaMOCTOSITEIIBHOCTh
xnopuna namtagus (11). CTPOCHUS OPTaHUIECKIX CHoco0OB pelIeHus 3a1a4 B , HHUIIUATHBY,
[Mony4yenue aneToHa OKHCICHHEM | BeleCTBXapaKTepU30BaTh 3aBUCHMOCTH OT KOHKPETHBIX OTBETCTBEHHOCTb,
MIPOTIAHOMA-2 1 PA3JIOKEHHEM MEXaHU3MBbI PEaKIUi albJ0NbHO- | ycroBuit MIPUYUHBI HeYAad
KaJbIMEeBOI Wi 6aprueBoif conmn | KPOTOHOBOH KOH/ICHCALIUH B P.YYA.

YKCYCHOHM KHCIOTBI. TOKCHYHOCTE | pa3HbIX cpefax. ConocTaBisITh BBIZIEJICHNE U OCO3HAHHE YJaIIMCSI

anpaeruoB. Baxuneimue XMMUYECKUE CBOUCTBA TOTO, YTO YK€ YCBOCHO U YTO €lie

MIPEICTaBUTEIHN AJIBIETUIOB 1 KapOOHMIIBHBIX COCANHEHHH C HOJIEKUT YCBOCHUIO, OCO3HAHUE

KETOHOB: (hOpMaIbJIeTH], 00nacTsIMU TPUMEHEHUS. KauecTBa U YPOBHSI yCBOCHUS

YKCYCHBIH albJeTH, aneToH u ux | Mccienosats cBoiicTBa

MIPAKTUIECKOE UCIOIb30BaHNE N3yJaeMbIX BEIECTB.

103| 17| Mpaxruueck | IMomyueHwue aneToHa U3 amerara IIpoBOAUTH XUMUYECKHIA K.YVY]. OueHuBaTh CBOM U
ast pabota Ne | KanbLust M H3ydeHHE €r0 CBONCTB | SKCIIEPUMEHT I10 MOTyUESHHUIO CtpounTh peueBble BHICKA3bIBAHNUS B qy’KH€e TTOCTYIIKH;

4. arnierona. Habmonate u YCTHOW ¥ TUCEMEHHOM (hopme; MOTHUBUPOBATH CBOH
«[Tomyuaenue OTIMCHIBATH CAMOCTOSITEITHHO apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS;
areToHa» IIPOBOIMMBIE OTIBITHI C TIOMOIIBIO | 3pEHUS BBIPAXKATh
POJHOTO S3bIKA U S13bIKA XUMHHU. IL.YYA. TOTOBHOCTb B
Co0nroaTh paBmiia U IPHEMBI OCYIIECTBIATH aHAIU3 0OOBEKTOB C r000i CUTyaIuu
6e30macHOH paboTHI ¢ BBIIEJICHHEM CYIIECTBEHHBIX 1 TIOCTYTIUTH B
XUMHYECKHMH BEIECTBAMH U HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHH C
11a00paTOPHBIM 000PYTOBAHIEM P.YVYA. IIpaBUIaMU
yMeHHue BbIOHpaTh Hanbosee MOBEJICHUS
3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS
MOCTaBICHHBIX 3a71a4. OCYIECTBISTH
caMo- M B3aMMOKOHTPOJIB IIporecca
BBINIOJIHEHUA SKCIICPUMEHTA,
CaMOCTOSITEILHO 0hOPMIIATH OTHET

104| 18| Peuenue BbInonHeHne ynpaxxHeHHH M0 VCcrosib30BaTh arOPUTMBI IPH K.YV/. [IpuMeHsTh
3amaq u Teme «KapOoHHIBHBIE peutenny 3agad. CoCTaBIsATH YMeHHe 1oroBapuBaThCs U TIPaBHJIA IEJIOBOTO
BBIMIOJTHEHUE | COEMHEHUs», Ha COCTaBICHHE YPpaBHEHHS 110 33/IJaHHBIM CXeMaM | MPUXOHUTH K 00IIEMy pelIeHHIO B COTPYAHHYECTBA:
YIPaXHEHN | ypaBHEHHUH peaKIHi, TIpeBpanieHuH COBMECTHOH JIEATEIILHOCTH; CPaBHUBATH PA3HBIE
i 10 TeMe COOTBETCTBYIOLINX 33JaHHBIM ILYVY . TOYKH 3PEHUS;
«KapOonmnps | cxemam, comepxarmnm YMeHHe MpoBOIUTE CPaBHEHHE U CUHUTATHCS C
HBIE HEWU3BECTHBIE BELIECTBA. KJTacCU(HKAIIMIO 110 33AaHHBIM MHEHHEM JIPYTOro
coenuHeHus | Pemenue 3amau KPUTEPHUSIM; YyeJIoBeKa

»

P.YY]IL.




VMeHne yquThIBaTh BbIACICHHbIC
YUHUTENEM OPUEHTHPHI IEHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUYECTBE C yIUTETIEM

105 19| Pemenue BBINONHEHNE YIIPaXKHEHUH 110 Hcnonb30BaTh airopuTMbI IPU K.YYI. IpuMeHsITH
3amaq u Teme «KapOoHHIbHBIE peutenny 3agad. CoCTaBIsTH YMeHHe 1oroBapuBaThCs U IIpaBHJIA IEJIOBOTO
BBINIOJTHEHUE | COEMHEHUs», Ha COCTAaBICHHE ypaBHEHUS 10 3aJaHHBIM CXeMaM | IPUXOIMTH K 00IIeMy PEelIeHHIO B COTPYAHHYECTBA:
VIpaXHEHNA | ypaBHCHUH peakiui, TIpeBpanieHui COBMECTHOH JIeITeILHOCTH; CpaBHUBATH PAa3HBIE
i 1o TeMe COOTBETCTBYIOIUX 3a/laHHBIM ILYVY . TOUKU 3PEHHUS;
«KapOonmnp | cxemam, comepxarmnm YMeHHe MpoBOIUTE CPaBHEHHE U CUHUTATHCS C
HBIE HEH3BECTHHIC BENIECTBA. KJITaCCU(HKAIIHIO 110 33aHHBIM MHEHHEM JPYTroro
coenuHeHns1 | Pemenwe 3amau KPHUTEPHSIM; YeJoBeKa
» P.YVYI.
YMeHHe yuuTHIBaTh BBIICICHHBIE
YYUTEIeM OPHEHTHPHI ICHCTBUS B
HOBOM y4eOHOM MaTepHale B
COTPYIHHYECTBE C YUUTEIEM
106| 20| Kap6Gonossr | Kap6orossie kucnotel. Ctpoenue | HasbiBaTh kapGOHOBBIE KHCIOTBI K.YVY]. IIpumensrTsb IIpesenTanus
€ KHCJIOTHI IIPEeIeNIbHBIX OJJHOOCHOBHBIX 10 TPUBUATIBHOHN 1 YMeHue 1oroBapuBaThCs U TIpaBHJIa IEJIOBOTO «Kap6oHoBsie
KapOOHOBBIX KUCIIOT. MEKlyHapOIHON HOMEHKIIAType. HNPUXOINTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA: KHCIIOTBD)
Knaccuduxanus, nzomepus u OOBACHATH 3JIEKTPOHHOE COBMECTHOM JICATEIBHOCTH; CpaBHHBATh pa3HbIC
HOMEHKJIaTypa KapOOHOBBIX CTPOEHHUE MOJIEKYJI U3YUEHHBIX ILYVY. TOYKH 3pEHUSI;
KHCJIOT. DIEKTPOHHOE U BemiecTB. O000IIATE 3HAHUS U TIOWCK | BBIJICTICHHE HEOOXOIUMOTT CUUTATHCS C
MIPOCTPAHCTBEHHOE CTPOCHUE JIeTIaTh BBIBOJIBI O nHpOpMaIMK; MPUMEHEHHE METOJIOB | MHEHHEM APYTroro
KapOOKCHIIBHOW TPYTIITBL. 3aKOHOMEPHOCTAX U3MEHEHUH WHPOPMAIIMOHHOTO TIOMCKA, B TOM YeNnoBeKa;
T'omonoruyeckuii psia u oodmmas CBOMCTB B TOMOJIOTHYECKOM DSy | YHCIIE C TOMOIIBIO KOMITBIOTEPHBIX TPOSIBIISATH
(dhopmyIna npenenbHbIX KapOOHOBBIX KUCIIOT. cpencTs TEpIICHNE U
OJIHOOCHOBHBIX KapOOHOBBIX P.YV. JOOPOIKENaTEeTBHOC
kucnot. dusnyeckue cBONUCTBA IIporno3upoBanue pe3ynbraTa u Thb B CHIOpE
MpeIeTbHBIX OJTHOOCHOBHBIX YPOBHS YCBOGHMUSI, €TO BPEMEHHBIX (muckyccun),
KapOOHOBBIX KHCIIOT Ha IIpUMepe XapaKTePUCTUK JIOBEpHE K
MypaBbHHOMU, YKCYCHOIA, co0eceTHIKY
NPONUOHOBOM, NaIbMUTHHOBOH (coyyacTHHUKY)
CTEapHHOBOM KHCIIOT.
BonoponHsie cBsizH, accouarus
KapOOHOBBIX KHCIIOT.
107| 21| Xumuuecku | Xumunueckue cBoiicTBa XapakTepu30BaTh BaXKHENIINE K.YV/I. npuMeHsTh npasuia | [lpesenranms | JlaGopat
€ cBoiicTBa MpeIeTbHBIX OJTHOOCHOBHBIX XHMHYECKUE CBOWCTBA YMeHue 1oroBapuBaThCs U JIETIOBOTO «Kap6oHoBble | OPHBII
KapOOHOBBIX | KapOOHOBBIX KUCIOT. KHCIIOTHBIE | KapOOHOBHEIX KHCIOT. OOBSICHATh | MPUXOJUTH K OOLIEMY PELICHUIO B COTPYIHHYECTBA: KHCIIOTBD) ombIT 9.
KHCJIOT CBOWCTBA (M3MEHEHUE OKPACKH HM3MEHEHHE CHITBI KapOOHOBBIX COBMECTHOM JIESATETLHOCTH; CpaBHHBATH pa3HbIC CgoiicTBa
MHIUKAaTOPOB, PEaKLUU C KHCIIOT Npy BBeeHnn NJOHOpHBIX | ILYVY/I. TOYKHU 3pEHUS; .
aKTUBHBIMH METaJIJIAMHU, 1 aKIETITOPHBIX 3aMECTHTEICH. MOUCK ¥ BBIICJICHNE HEOOXOMMON CUHUTATHCS C yKeycron
KHUCJIOTBI

OCHOBHBIMHU OKCUJIAMH,
OCHOBaHUSIMU, COJISIMH).
W3menenne cuibl KapOOHOBBIX
KHCJIOT IIPU BBEJCHUU JOHOPHBIX

IIporno3upoBars cBOWCTBA
H3y4aeMbIX BELICCTB Ha
OCHOBaHUH TEOPHU XMMHUYECKOTO
CTPOEHUS OPraHUYECKUX

UHGPOPMALIMY; IPUMEHEHHE METOJ0B
MH()OPMAIIMOHHOTO TONCKA, B TOM
YHCIIE C TOMOIIBIO KOMIBIOTEPHBIX
CpEJICTB

MHEHHEM JIPYTOro
YeIIOBEKA;
MPOSBIIATH
TEpHEHUE U




1 aKIETITOPHBIX 3aMECTHTENEH.
BsaumopeiicTBre KapOOHOBBIX
KHCJIOT CO CITUPTAMH
(peaxkuusdTepudUKAIINN),
00paTUMOCTh peaKIyy,
MEXaHU3M PeaKIiH
ITepUPUKAILTIH.
l"anorennpoBaHue KapOOHOBBIX
KHCJIOT B OOKOBYIO IIETIb.
OCO0EHHOCTH XUMHYECKUX
CBOWCTB MypaBbUHON KHCIIOTBI.

BemiecTB. MccnenoBaTh CBOMCTBA
n3ydaeMbIx BemiecT. Habmonate
JIEMOHCTpUpPYEMBIE 1
CaMOCTOSITEIbHO IPOBOANMBIC
OIIBITHI.

P.YV].

IIporuo3upoBaHuu pe3ynpTaTa H
YPOBHSI yCBOGHHS, €r0 BPEMEHHBIX
XapaKTEPUCTUK

IO0OporKenaTeIbHOC
Th B CIIOpE
(muckyccun),
JoBepHUe K
co0eceTHUKY
(coygacTHHKY)

108| 22| Monyuenne | [Nomyuenue npegenabHbIX OOHOOC- | COMOCTAaBIATE XMMHUECKHE K.YVI. IpUMeHSTh npaBuna | [IpesenTanus
u HOBHBIX KapOOHOBBIX KHCIIOT: CBOMCTBa KapOOHOBBIX KUCIIOT C YMeHue 1oroBapuBaThCs U JIETIOBOTO «Kap6oHoBbie
MPUMEHEHHE | OKUCIICHUE aJbJETHIOB, obmacTsiMu MPUXOAUTH K OOIIEMY PEIICHUIO B COTPYIHHYECTBA: KHCIIOTBD)
KapOOHOBBIX | OKHCIICHHE NIEPBUYHBIX COUPTOB, | mpuMmeHeHus.Habmonats u COBMECTHOM JICATELHOCTH; CpaBHHBATh pa3HbIC
KHUCJIOT OKHCJICHHE aJIKAaHOB U aJIKEHOB, onuceBaTh Xxumuueckue peakuun | ILYY /L. TOYKHU 3pEHUS,
THIPOJIN30M C IIOMOUIBIO POIHOTO S3bIKA U MOWCK ¥ BBIICJICHNE HEOOXO MO CUHUTATHCS C
TeMHHAJIBHBIXTPUTAJIOT €HHUIOB. s13pIKa XuMuH. CoOmonaTh nHpOpMaIyy; MIPUMEHEHHE METOIOB | MHEHHEM APYTroro
BsaumopeiicTBreM peakTrBa MpaBUJIa ¥ PUEMBI Oe30TacHON HH()OPMAIIMOHHOTO TIOMCKA, B TOM YeNoBeKa;
I'puHbBsIpa C yrIeKNUCIBIM T'a30M. paboTHI ¢ XUMHYECKUMU YHCIIE C TOMOIIBI0 KOMITBIOTEPHBIX TIPOSIBIIATH
[ony4enne MypaBbUHOH U BEIIECTBAMH U JTA00OPATOPHBIM CpencTB TEpIICHUE U
YKCYCHOM KUCIIOT B o0opynoBaHueM P.YYA. JOOpO’KeNaTeNIbHOC
MpOMBIIUTEHHOCTH. [IprMeHeHne [IporHo3upoBanue pe3yipraTa U Th B CIIOPE
MYpPaBbHHOMN U YKCYCHOM KHCIIOT. YPOBHSI yCBOGHHS, €r0 BPEMEHHBIX (muckyccun),
Bricime npenensHbIe XapaKTEPHCTHK ZOBEpHE K
KapOOHOBBIE KHCIIOTHL. COOECeTHNKY
(coy4acTHHKY)
109| 23] Ipaxruueck | INomyuenne yxcycHoii kuciotsl 1 | [IpoBoanTh, HabmOAATE 1 K.YVY]. OueHuBaTh CBOU U
ast pabota No | m3yueHHe ee CBOHCTB OTHCHIBATh XUMHUYECKHH CTpouTh peueBbIe BHICKa3bIBAaHHS B Yqy)KHe TTOCTYTIKH;
5. 9KCTIIEPUMEHT TIO TIOTyYESHUIO YCTHOU ¥ TUCEMEHHOM (hopMe; MOTHUBHUPOBATH CBOH
«[lomy4yeHune YKCYCHOH KHCJIOTHI U H3Y4IECHHUIO apryMEHTHPOBAThH CBOIO TOUKY TEHCTBHS,
YKCYCHOH ee cBoiicTB. Habmonate u 3peHHS BBIpaKaTh
KHCJIOTHI U ONUCHIBATh CAMOCTOSITENILHO ILYY. TOTOBHOCTB B
H3y4YeHHE ee MIPOBOMIMBIE OITBITHI C TOMOIIBIO | OCYIIECTBIATH aHAJIH3 00BHEKTOB C mo0oit cutyanuu
CBOJCTBY POAHOTIO A3bIKA U A3bIKA XUMHU. BBIJICJIECHUEM CYLIECTBEHHBIX U IMOCTYIIUTH B
ColmroiaTh NpaBuiIa ¥ IPUEMBI HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHUU C
6e3omacHoi paboThI ¢ P.YV]. MpaBUIaMH
XAUMHYECKIMH BEIECTBAMH U yMeHHUe BBIOMpaTh Hanboee MTOBEICHUS
nabopaTopHBIM 000pYAOBaHHEM 3¢ peKTHBHBIE CIIOCOOBI PEIICHUS
MOCTaBJICHHBIX 3a1a4. OCyIecTBIATh
caMo- U B3aMMOKOHTPOJIb IpoLiecca
BBITIOJTHEHUSI SKCIICPHMEHTA,
CaMOCTOSITEIILHO 0hOPMIISATH OTUET
110| 24| ®yukumona | @yHKUMOHATIBHBIE NPOU3BOAHBIE | OOBIACHITH HIEKTPOHHOE K.YVI. NIPUMEHATH IIPaBUIa Jlabopat
JIbHBIC KapOOHOBBIX KHCIIOT. CTPOCHHUE MOJIEKYJ H3yYEHHBIX CTpouTh peueBble BHICKa3bIBAaHUS B JIEIOBOTO OpHBIii
IIPOM3BOJHEI | XJopaHTrHAPHIB! M AHTUAPUIE BeIecTB. XapaKTepH30BaTh YCTHOH ¥ NHCbMEHHOH (opme; COTPYAHHYECTBA: onbIT 10.




e KapOOHOBBIX KUCIIOT: MOTy4YeHHEe, | BaKHEHIINE XMMHUECKUE apryMeHTHPOBATh CBOIO TOUKY CPaBHUBATh PA3HBIE Com
KapOOHOBBIX | ruaponus. BzanmoneiictBue CBO¥CTBa ()YHKIIMOHATIBHBIX 3peHUs TOYKH 3PEHUs; KapOOHOB
KHMCJIOT XJIOp- aHTUAPULIOB C IIPOMU3BOTHEIX KapOOHOBBIX ILYY . CUMTATBCA C BIX
HYK/1€0()UIbHBIMH PEareHTaMHu. kuciot. CpaBHUBaTh (PU3MUECKUE | TIOUCK H BbIACICHUE HEOOX0AUMOH MHEHHEM JPYToro KHCTOT
[Mony4enne cnoXxHBIX GHPOB ¢ CBOHCTBA U PEAKIIHOHHYIO nH(OpMaIny; MpUMEHEHHE METOJIOB | YeToBeKa;
HCTIOIb30BAHUEM CIMOCOOHOCTH CIIOKHBIX 3QUPOB ¥ | MHYOPMALOHHOTO MOUCKA, B TOM MIPOSBIATH
XJIOPAQHTHIPHUJIOB M aHTUAPHUIOB H30MEPHBIX UM KapOOHOBEIX YHCIIe C IIOMOIIBI0 KOMITBIOTEPHBIX TepIeHNe H
KHCIOT. AMUZIBI KapOOHOBBIX kucnot. [Iporao3upoBath cpeacTB I0OposKenaTeIbHOC
KHCJIOT: IIOJTy4EHHE U CBOUCTBA CBOMCTBa U3y4yaeMsbIX BemecTs Ha | P.YVY/I. Tb B CIIOpE
Ha npuMepe aretamuja. IToHsTHe | OCHOBaHMM TEOPUU XMMHUYIECKOTO | INTAHUPOBATh pelIeHHe yueOHO (muckyccun),
0 HUTpWJIaX KapOOHOBBIX KHUCIIOT. | CTPOCHUS OPraHUIECKUX 3aJ[a4d: BEICTPaHBaTh JIOBEpHE K
Huanrugpussl. Comn BeIecTB. XapaKTepH30BaTh MOCIIEJOBATEIbHOCTh HEOOXOIUMBIX | cOOeCeTHUKY
KapOOHOBBIX KHCIIOT, X Tep- MEXaHU3M PeaKIuH orepanui (anroput™ (coyuacTHHKY)
MUYECKOE Pa3IoKEHHUE B stepudukamun. imers JIeNCTBUI; aHAIN3UPOBATh JIeSITENbHOCTU
NpUCYTCT- BuM Mmenoyn. CuHTe3 IIpeJCTaBICHHUE O COOCTBEHHYIO paboTy)
KapOOHMIIBHBIX COANHEHHI nakToHax.ColocTaBIATh
pa3noKeHHeM KaJIbIIMEeBbIX COJel | XMMHYecKue CBOMCTBa
KapOOHOBBIX KHCIIOT. (YHKIMOHATBHBIX TIPOU3BOAHBIX
KapOOHOBBIX KHCIIOT C 00JIACTSMHU
npumeHenus. Mccnenosars
CBOMCTBA U3y4aeMBbIX BEIIECTB.
HaGmonaTs 1 omicsBaTh
CaMOCTOSITENEHO MTPOBOIUMBIE
XUMHYECKHE PEAKIIH C
TIOMOIIBIO POTHOTO SI3BIKA U
s13pIka XuMuH. CoOmoaaTh
MIpaBHJIa ¥ IPHEMbI Oe30ITacHOM
paboTHI ¢ XUMIYECKUMU
BEILIECTBAMH U JTa00PaTOPHBIM
000pyIoBaHHEM
111 25| dynkumona | Cnoxubie 3¢pupsr. CTpoenwue, OOBACHATD DIEKTPOHHOE K.YVI. NpUMEHATH npasuna | [lpesenTanms
JIBHBIC HOMEHKJIaTypa U U30MEpUsl CTPOCHHUE MOJIEKYJT U3YUCHHBIX CT‘pOl/ITb PECUYCBLIC BhICKAa3bIBaHUS B JCJIOBOro «CroxHBIE
NPOU3BOAHBI | CIOXKHBIX 3pupoB. ClOXKHBIE BElIECTB. XapaKTepHU30BaTh YCTHO# ¥ MUCbMEHHOU (opme; COTPYAHUYECTBA: 3¢hups»
€ 3(1)I/Ipbl KaK U30MEPhI Ba)KHEHIIINE XUMHYCCKHE APryMEeHTUPOBATHL CBOIO TOUYKY CpaBHUBATb PAa3HBIC

KapOOHOBBIX
KHCIIOT

KapOOHOBBIX KHCIOT

(MeXKIIaccoBast U30OMEPH).
CpaBHeHHEe (HHU3HUSCKUX CBOWCTB

CBOICTBa ()YHKIIMOHAJIBHBIX

MIPOU3BOTHBIX KAPOOHOBBIX
kucioT. CpaBHUBATH (hU3UUIECKHE

3peHust

ILYVYI.
MMOKCK U BBIJEIIEHHE HEOOXOAUMOI

TOYKH 3PEHHUS;
CUHUTATHCS C
MHEHHEM APYroro

1 PEaKIMOHHOH CITOcCOOHOCTH CBOHCTBA U PEAKIIHOHHYIO nH(OpMaIHK; MPUMEHEHHE METOJIOB | YeT0oBeKa;
CJIOXHBIX 3(UPOB ¥ U3OMEPHBIX CIOCOOHOCTH CIIOKHBIX 23GHUPOB U | HHGOPMAIIMOHHOTO MOKCKA, B TOM HPOSIBIIATH

1M KapOOHOBBIXKHCIIOT. HM30MEPHBIX UM KapOOHOBEIX YHCIIe C IIOMOIIBI0 KOMITBIOTEPHBIX TepIeHHe H
'unponus CoXHBIX 3)UPOB. kucnot. [Iporaosnposarsb cpencTB J00pOoXKeNaTeTbHOC
Crioco0Obl MOTy4eHHs CI0KHBIX CBOMCTBA U3y4yaeMbIx BewecTs Ha | P.YVY/I. Tb B CIIOPE

a¢upoB: sTepudrKanus OCHOBaHUH TEOPHH XMMHUUECKOTO | INIAHUPOBATH PEIICHUE yIeOHON (muckyccun),
KapOOHOBBIX KUCIIOT, CTPOEHUS OPTaHUYECKUX 3a/1a4u: BBICTPAUBATh JOBEpHE K
aIMIUPOBAHUE CIIUPTOB U BeIlEeCTB. XapaKTepH30BaTh MOCIIEJOBATEILHOCTh HEOOXOIMMBIX coOeceHUKY
AJIKOTOJISITOB MEXaHHU3M PEaKIHH onepayii (aIropuT™ (COy4acTHHKY)




raJOreHaHrMPUIAMH 1
AQHTU/IPULIAMH,
AJIKINPOBaHNEKapOOKCHIIaT-
noHOB. CHHTE3 CIIOKHBIX 3)UPOB
¢benosnoB. CnoxHbie 3GUPHI
HEOPTaHWIECKHUX KUCIIOT.
Hutpornunepun. [Ipumenenue
CIIOXHBIX 3)UPOB B NMUIIEBOH U
napproMepHOH

stepudukaryu. imets
MPE/ICTAaBICHUE O
nakToHax.CoIocTaBIIATh
XHMHYECKHE CBOMCTBA
(YHKIHMOHATIBHBIX TIPOU3BOAHBIX
KapOOHOBBIX KHCIIOT ¢ 00JIACTSIMHU
MIPUMEHEHHSI.

JIENCTBUI; aHAIM3UPOBATh
coOCTBEHHYIO paboTy)

JACATCIIBHOCTH

TIPOMBIIIIICHHOCTH.
112| 26| Hpakruueck | Cuntes sTunanerara [IpoBOIUTH XUMHIECKHI K.YVI. OreHnBaTh CBOU U
ast pabota Ne 9KCIIEPHMEHT I10 HOTyIEeHHIO CtpouTh peueBble BHICKA3bIBAHNUS B qy’>KH€E TTOCTYIIKH;
6. stunanerara. Habmronate u YCTHOU M TUCEMEHHOM (opMme; MOTHBHPOBATb CBOU
«Ilomyyenue OIUCHIBATh CAMOCTOSITENILHO apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS;
JTUNANETaTa IIPOBOIMMBIE OIIBITHI C TIOMOLIBIO | 3pEHUS BEIPAXKAaTh
» POIHOTO S3bIKA U SI3bIKA XHUMHHU. IL.YYA. TOTOBHOCTb B
Cobmtozath IpaBuiia ¥ IPUEMBbI OCYIIECTBIISATh aHAIN3 OOBEKTOB C mo00# cuTyaruu
6e30macHOM paboTHI ¢ BBIIEJIEHHEM CYIIECTBEHHBIX U MIOCTYTIUTh B
XUMHYECKHMH BEIECTBAMH U HECYIIECTBEHHBIX IIPH3HAKOB; COOTBETCTBHH C
11a00paTOPHBIM 000PYHOBAHHEM P.YVYA. IIpaBUIaMU
yYMeHHe BEIONpaTh Hanboiee MIOBEJICHUS
3¢ eKTHBHBIC CITOCOOBI PEIICHHS
MOCTaBIICHHBIX 3a4a4. OCyIecTBIATh
CaMo- 1 B3aMMOKOHTPOJIb ITpoLiecca
BBINIOJTHEHUSI IKCIIEPHUMEHTA,
CaMOCTOSITEIEHO OOPMIIATH OTUYET
113| 27| Muoroo6pas | Henpenenbubie u apomatnueckue | HaswiBaTh HempenebHbIe, K.YVI. BBIPAXKATh IpesenTamus
ue KHCIIOTBI: 0COOEHHOCTH UX apomaruueckue, TukapOoHoBble U | CTPOUTD peueBble BHICKA3bIBAaHUS B HOJIOXKHUTEIBHOE «Kap6oHosbie
KapOOHOBBIX | CTPOEHHS M CBOMCTB. THJPOKCHKAapOOHOBBIE KHCIIOTHI YCTHO# M MHUCbMEHHOH (opme; OTHOILIEHHUE K KUCIIOTBD»
KHCIIOT [pumeHeHune GeH30HHOMN 10 TPUBUAJIBHOHN 1 apryMEHTHPOBATh CBOIO TOUKY npoueccy
KHCIIOTHI. Bricmme MEXTyHapOIHON HOMEHKIAType. | 3peHus TIO3HAHUS:
HeTIpeieNIbHbIe KapOOHOBBIE OOBSICHATH IEKTPOHHOE ILYVY . MPOSABIIATH
KHUCJIOTHL. JIByXOCHOBHBIE CTPOSHUE MOJICKYJT U3y4ICHHBIX TMIOKMCK U BBIJICJICHHE HEOOX0JUMOI BHHMaHHE,
KapOOHOBBIE KHCIIOTHL: 00MIIHe BeIecTB. XapaKTepH30BaTh nH(OpMaIHy; MPUMEHEHHEe METOJIOB | yJUBIEHHE,
CIOCOOBI MOTy4eHNS, Ba)KHEHIIINE XUMHUECKUE MH(GOPMAIIMOHHOTO TIOMCKA, B TOM KeJTaHue OoIbIe
0COOEHHOCTH XUMHYECKUX CBOMCTBa KapOOHOBBIX KUCIIOT. YHCIIE C TOMOIIBIO KOMIBIOTEPHBIX y3HaTb
cBoiicTs. lllaBeneBas u JleMOHCTpUPOBATh IOHUMaHHE CpencTB
MaJIOHOBasI KMCIIOTa KaK 3Ha4YeHUs KapOOHOBBIX KHCIIOT. P.YVYA.
HpeICTaBUTEH TUKapOOHOBBIX CormnocTaBisATh XUMUYECKHE IJIAHKUPOBATh pelieHne yueOHOi
kncnoT. CHHTE3HI Ha OCHOBE CBOHCTBa HENPEENbHBIX, 3aJ[a4d: BEICTPaNBaTh
MaJIOHOBOTO 3(Hpa. apOMAaTHYECKUX, TUKaPOOHOBBIX MOCJIEZI0OBATEILHOCT HEOOXOIMMBIX
1 THJIPOKCUKApOOHOBBIX KHCIIOT C | orepanuii (anroputm
001aCcTIMH IPUMEHEHUS JEUCTBUI; aHAIM3UPOBATh
COOCTBEHHYIO paboTy)
114| 28| Muoroo6pas | AHruapUIbL 1 UMEIBL HaspiBaTh HenpenenbHbIE, K.YVI. IIposBisaTs B IIpesenTanus
ne JTMKAapOOHOBBIX KHCIIOT. apomaruueckue, JukapooHoBble U | CTPOUTH peueBble BHICKA3bIBAHNS B KOHKPETHBIX «Kap6oHoBbIe




KapOOHOBBIX | ApomaTHdeckue TUKapOOHOBbIE TUIPOKCHKAaPOOHOBBIE KHCIOTHI YCTHOHM U UCbMEHHOU (opme; CHUTyalusIx KHCIIOTBI»
KHCIIOT KUcoTHI (Qrarnesas, 10 TPUBUATBHOHN U apryMeHTHPOBATh CBOIO TOUKY J0OpoKenaTeIbHOC
n3odranesas u TepedraneBas MEXyHapOIHOH HOMEHKJIAType. | 3peHus Tb, IOBEpHE,
KHCIIOTBI): IPOMBIIIJICHHbIE OOBSICHSTH 3NEKTPOHHOE ILYVYA. BHUMAaHUE, IIOMOLIb
METO/BI MOTYUECHUS U CTPOEHUE MOJIEKYN U3y4IEHHBIX MOHUCK ¥ BBIIENIEHNE HEOOXO MO
npumeHenue.[lonstre o BeIecTB. XapaKTepH30BaTh nH(OpMaImy; MpUMEeHEeHHEe METOI0B
THIPOKCHKAapPOOHOBBIX KUCIOTaX | BaKHEHIINE XMMHUECKUE UH(OPMAIIMOHHOTO MOHNCKA, B TOM
U MX TPEJCTaBUTEIAX MOJNIOYHOM, | CBOICTBAa KapOOHOBBIX KHCIIOT. YHCIIE C MOMOIIBIO KOMIBIOTEPHBIX
JTIUMOHHOM, SI0JIOYHOM ¥ BUHHOM JleMOHCTpUPOBATh IOHUMAHUE CPEICTB
KHCIIOTaX. 3HauCHHE U 3HAUEHUS KAPOOHOBBIX KUCIIOT. P.YVYA.
IIpUMeHeHHe KapOOHOBBIX KHCIOT | COMOCTaBIATh XUMUUECKHE IUTAaHUPOBATh pelIeHNe YIeOHO
CBOMCTBA HEMPEIENbHBIX, 3a/1a4: BBICTPANBATh
apOMaTHYECKUX, TUKAPOOHOBEIX HOCJIE/IOBATEILHOCTh HEOOXOIMMBIX
Y TUAPOKCUKAPOOHOBBIX KUCIOT C | Omepanuii (aaropuTm
001aCcTsIMH IPUMEHEHUS JEUCTBUIA; aHATM3UPOBATh
COOCTBEHHYIO paboTy)
115 29| Pemenne BrInonHeHne ynpaKHEHUH 11O Hcnomb30BaTh alropUTMBL PH K.YVI. IIpuMeHSTH
3amaq u Teme «KapOOHOBBIE KHCIIOTEI, peurenny 3agad. CocTaBIsATh YMeHHe J0roBapuBaThCs U MIPaBHJIA IEJIOBOTO
BBIMIOJTHEHHE | HA COCTAaBJIECHHE YPaBHEHUIT YPaBHEHUS 10 3aJaHHBIM CXEMaM | IPUXOAUTH K 00IIEeMy PEIICHHIO B COTPYAHHYECTBA:
YIPaXHEHN | PeaKuuid, COOTBETCTBYIOLIUX TIpeBpanieHuH COBMECTHOH JIEATEIbHOCTH; CPaBHUBATH PA3HBIE
i 10 TeMe 3aJaHHBIM CXEeMaM, COJEPKaIuM ILYY. TOYKHU 3pEHU,
«Kap6oHoB HEW3BECTHBIE BEIIECTBA. ‘YMeHne MpoBOIUTH CPAaBHEHHE U CUHUTATHCS C
bIe Pemenne 3a1a4, BEIBOJ KJIaCCU(HKALIHIO 110 33aHHBIM MHEHHEM JIPYToro
KHCIIOTBD» MOJIEKYJIIpHOH (popMyIIBI KPHUTEPHSIM; YeJIoBeKa
KapOOHOBBIX KHCJIOT. P.YYA.
CocraBieHHEe CXeM CHHTE3a YMeHHe yIUTHIBaTh BBIICICHHBIE
3aIaHHBIX COCIMHEHUIT YUYHUTENIeM OPUEHTHPHI ACHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C yIUTEIEM
116| 30| OGobuwarou; | 3aganHus O COCTABICHHIO Cucremarnsuposats u 0606mars | K.YV, OuenunBath
ee YpaBHEHUH peakuuii C yqacTeM | HOJydeHHbIE 3HaHHS O CTPOSHHH, | YMEHHe CaMOCTOSITEIEHO COOCTBEHHYIO
IIOBTOPEHHME | KHUCIOPOACOAEPKALIUX CBOWCTBAX, MOJIY4YEHHH OpraHU30BbIBaTh yueOHOE y4eOHyI0
10 TEME OpraHu4€CKux COe)]PIHeHI/H\/'I; NPUMCHCHUU BSaI/IMOﬂeI;'ICTBI/Ie B rpynmne JACATCIIBHOCTL. CBOU
«Kucnopon- | peakiuii, WUTIOCTPUPYIOLIUX KHUCIIOPOJCOIEpIKAIINX ILYY/. JIOCTH>KEHUS,
coZiepXKalld | TeHETHYECKYIO CBSI3b MEXK/LY OpPraHWYeCKHUX COCTHUHEHUI. OCYIIECTBIISATh aHAIN3 OOBEKTOB C CaMOCTOSITEIIBHOCTh
e HUMH. CocraBisaTs 06o0Imaronye BBIIEJIEHHEM CYIIECTBEHHBIX 1 , THAIIATHBY,
OpTraHUYecK CXEMBL. HECYIIECTBEHHBIX IIPH3HAKOB; OTBETCTBEHHOCTb,
ue P.YYA. MPUUYMHBI HEYAAY
COeIMHEHHUS OcCyIIecTBIATh HTOTOBBIH

»

IOIIArOBBII KOHTPOJIb MO
pe3ynbTary;

AJIeKBaTHO BOCIPUHUMATh OLICHKY
YUUTEIS




117] 31| O6o6mwarour | 3amanHus M0 COCTABIEHUIO Cucrematusuposatsb u 0606uate | K.YV, OreHnBaTh
ee YPaBHEHHUH peakuuii ¢ yqacTueM | MOJydeHHbIE 3HaHWS O CTPOEHHH, | YMEHUe CaMOCTOSITENLHO COOCTBEHHYIO
MOBTOPEHHE | KHCIOPOACOAEPKALIUX CBOMCTBAXx, MOJNy4eHUH U OpTaHM30BBIBATH yUeOHOE y4eOHyI0
0 TeMe OpPraHWYECKHUX COCJUHEHUI; MIPUMEHEHUN B3aHMO/IEHCTBHUE B IPyIIIIe JeATeIbHOCTb: CBOU
«Kucnopon- | peakiuii, HILTIOCTPUPYIOMIUX KHCIIOPOJACOAEPIKAIIHNX ILYY. JOCTHIKEHHS,
COJIEpKAIIN | TeHETUYECKYIO CBSI3b MEXKIY OPTraHWYECKHUX COCTHUHEHUH. OCYILECTBIISATh aHAJIN3 00BEKTOB C CaMOCTOSITENIBHOCTh
e HHUMH. CocTaBnsaTh 0600ImIaroNHe BBIIEIEHHEM CYLIECTBEHHBIX U , THUIUATUBY,
OpraHU9ecK CXEMBL. HECYIIECTBEHHBIX IIPH3HAKOB; OTBETCTBEHHOCTb,
ne P.YVYI. MPUYHHBI HEYIa4
COeIMHEHHUS OcCymIecTBIATh HTOTOBBIH U
» MOUIarOBbI KOHTPOJIIb 110
pe3ynbTary;
AJleKBaTHO BOCIIPHHUMATH OLICHKY
YUHUTEIS
118| 32| Kourponsna | KoHTpous 3Hauuii 1o Teme OcCyI1ecTBIATh O3HABATENbHYIO K.YY . OneHuBath
st pabora Ne | «Kucnoponconepxaiie pedraexcuio B OTHOIIEHUT CTPOUTH PEeUEBbIC BEICKA3bIBAHUS B COOCTBEHHYIO
3 mo Teme OpTaHUYECKHE COSTUHCHUS COOCTBEHHBIX IOCTH)KEHHUN B MUCEMEHHOM (opMme; y4eOHyI0
«Kucnopon- IpoLecce PeIeHns y4eOHbIX U apryMEHTHPOBATh CBOIO TOUKY JeATeIbHOCTb: CBOH
coepxKaImu M03HABATEIbHBIX 3324 3pEHUs JOCTIHIKCHUS,
€ ILYY. CaMOCTOSTEIEHOCTh
OpraHU4ecK Ymenue peoOpa3oBbIBATS | , HHUIIUATHUBY,
ne nH(OpMAIHIo U3 O/THOTO BHJia B | OTBETCTBEHHOCTH,
COE/IMHEHHUS JPYTOii. NPUYMHBI HEy a4
» P.YV/.
KOHTPOJb B (hopMe CITMIeHNUS
criocoba AEeHCTBUSA U €ro pe3yibTaTa
C 3aJJaHHBIM STAJOHOM C
LeJIbI0 OOHAPYIKEHHS OTKIOHEHUH U
OTIMYMIA OT 3TAJIOHA
119 33| Anamms Pas6op u nmpopabotka ommbok 1 | OcymecTsaTs nosHasarensHylo | K.YV, OuenunBath
OIMOOK U HETOYHOCTEH, C/IeIaHHBIX MPU pedexcuio B OTHOIICHUT CTPOUTH peUeBble BHICKA3bIBAHMS B COOCTBEHHYIO
KOPPEKIUsA BBINOJIHEHUHU KOHTPOJIBHOM COOCTBEHHBIX IOCTI)KEHUH B NHUCbMEHHOH (opme; yueOHyI0
3HAHUU 10 paboTsl HpoLecCe PeIIeHUs] yIeOHBIX 1 apryMEHTHUPOBATh CBOIO TOUYKY JIEATEIBbHOCTD: CBOU
TEME IMO3HABATCJIBHBIX 3a/1a4 3pECHUA JOCTHXXCHMUS,
«Kwucnoponc I.YVYI. CaMOCTOSITENIBHOCTh
oJieprkaniye Ymenue IpeoOpa3oBHIBATS | , HHUIIMATHUBY,
OpTraHUYecK nH(OpMaIHIo U3 OTHOTO BHJia B | OTBETCTBEHHOCTH,
ue JIpYTOM. NPUYUHBI HEYAaY
COEqUHEHUS P.YV/.

»

KOHTpPOJIb B hOpMe CIIUUeHHs
crnocoba AefCTBYS U €T0 pe3ynbTaTa
C 3a/IaHHBIM 3TAJIOHOM C

LeNIbI0 OOHAPYKEHUS OTKIOHEHUH U
OTJIMYMIA OT 3TAJIOHA

A30T- U cepocojiep:kalnue coeJuHeHus 15 4




120 Hutpocoenu | Hurpocoenunenus. HaspiBaTh HUTPOCOEAUHEHUS 110 K.YYA. BBEIpaXaTh IIpesenTanus
HEHUS DJIEeKTPOHHOE CTPOCHHE TPUBHAIBHOM U MEXTyHapOIHON CtpouTh peueBblie BHICKA3bIBAaHUS B MOJIOKUTENILHOE «Hwurpocoenu
Hutporpynnsl. [Tonydenue HoMeHKatype. OOBSICHATD YCTHOH M NHCBbMEHHOH (opme; OTHOLIECHUE K HEHUA»
HHUTPOCOEIMHEHHUH. 3NIEKTPOHHOE CTPOEHHE MOJIEKYTT apryMeHTHPOBATh CBOIO TOUKY npoueccy
BoccranoBnenue U3YYEHHBIX BEIECTB. 3peHus TIO3HAHUSL:
HUTPOAPEHOB B AMUHBI. XapakTepu3oBaTh BaxKHEHIINE ILYVI. MIPOSIBIIATH
Apomartuueckue XUMHUYECKHE CBOMCTBA MOHUCK U BBIIENIEHNE HEOOXOIUMON BHHMaHUeE,
HUTPOCOCINHEHHS. HHUTPOCOEANHEHHH. uH(pOpMaIMy; MPUMEHEHNE METOJI0B | yAUBJICHHE,
AKIENTOpHBIC CBOUCTBA JleMOHCTpUpPOBaTh NOHUMAaHKE MH(OPMAIIMOHHOTO TIOMCKA, B TOM JKeJTaHue OoJbIe
HUTPOTPYTIIBL. 3HAUCHUS YHCIIE C MOMOIIBIO KOMITBIOTEPHBIX y3HaTb
ANBJONBHO-KPOTOHOBAs HUTpocoeauHeHn . ConoCTaBIATh CpencTB
KOHJeHCaIus XMMUYECKUE CBOUCTBA P.YVYI.
HUTPOCOETUHEHUH. HHUTPOCOEANHEHHH C 00IaCTIMU IUTAaHUPOBATh peleHHe YIeOHOM
B3priBuatsie BemecTBa IpUMEHEHHs. XapaKTepu30BaTh 3a/1a4d: BBICTPANBATh
aKIENTOPHbIE CBOWCTBA HUTPOTPYIIIHI | ITOCIIE0BAaTEIbHOCTE HEOOXOANMBIX
orepanuii (aIropuT™M
JIeHCTBUI; aHAIU3UPOBATh
COOCTBEHHYIO paboTy)
121 AMUHBI Awmunsl. Knaccudukanus mo | Ha3piBaTh aMHHBI IO TPUBHAIBHOM U K.YY]. IIposiBnsATh B IIpesenTanus
THUITy yTJIEBOJOPOJHOIO MEXAYHApPOJHOM HOMEHKIIAType. ‘YMeHue 1oroBapuBaThCcs U KOHKPETHBIX «AMUHBD)
paauKana u 9ucIy OOBACHATH INEKTPOHHOE CTPOCHUE HNPUXOINTH K 00IIEMY PELICHHIO B CHUTyanusIx
aMHHOTPYIII B MOJIEKYJIE, MOJIEKYJI U3yUEHHBIX BEILECTB. COBMECTHOM JIEATENBHOCTH; J00pOXKeNaTeTbHOC
HOMEHKJIaTypa, H30MEPHs XapaKkTepu30BaTh BaKHEHIINE ILYY. Tb, IOBEPHE,
amuHOB. [lepBuuHbIe, (u3MYecKre 1 XMMUYECKHEe CBOWCTBAa | YMeHHe NpOBOANTH CpaBHEHUE U BHHMaHMe, IOMOILb
BTOPHYHBIE U TPETUIHBIE aMUHOB. KITaCCH(HKAIIHIO 110 33aHHBIM
aMHHBL. DJIEKTPOHHOE U KPHUTEPHUIM;
NIPOCTPAHCTBEHHOE CTPOEHUE P.YVYI.
NpeeIbHbIX AMUHOB. YMeHue yuuThIBaTh BbIAEICHHbBIE
®duznyeckue cBocTBa Y4UTEIEM OpPUEHTHUPHI JeHCTBUS B
aMHHOB. HOBOM y4eOHOM MaTepHale B
COTPYAHHUECTBE C yIUTEIEM
122 Xumuyeckd | AMHHBI Kak OpraHHYecKHe IIporuo3upoBaTh BO3MOXKHOCTb K.YYI. O1eHuBaTh CBOU U [Ipesentaims | JlemoHceT
€ CBOWCTBA U | OCHOBAHHS: PEAKIHH C MPOTEKAHMS XUMUUECKHX peaknuii Ha | CTpoHuTh pedeBble BHICKAa3bIBAaHUS B qy’KHe TTOCTYIIKH; «AMHUHBD) pauuun.
MOJIy4EHHE BOJIOH, kucinoTamu. Coin OCHOBE 3HAHUH 00 EKTPOHHOM YCTHOH M MIChMEHHOH (opme; MOTHBHPOBATh CBOH OCHOBHBI
aMHUHOB anktaMMoHus. Peakmust CTPOCHUH BEUIECTB. XapaKTepPU30BaTh | apryMeHTHPOBATh CBOIO TOUKY JeHCTBYS; c
TOPEHHS] AMHHOB. METO/IbI MOTyYESHHUsS aMUHOB. 3peHUS BBIPAKaTh o
ANKUIMPOBaHUE U OOBSCHATH MPOTEKAHUE XUMUIECKHX ILYY]. TOTOBHOCTb B cBoucTBa
aMUHOB

alMIMPOBAHUE AMHUHOB.
Peakiiun aMuHOB C
a30THUCTOU KHUCIOTOM.
[ToHsiTHE O YETBEPTHYHBIX
aMMOHHUEBBIX OCHOBAHUSX.
Hutpozamunsl. Merobt
WACHTU()UKAIIMY TEPBUYHBIX,
BTOPUYHBIX U TPETHUHBIX
aMuHOB. ITosyyeHue aMuHoB

peaxiuii Mex 1y OpraHHIeCKUMU
BEIIECTBAMHU, UCIIOJIb3Yys 3HAHUA 06
UX MexaHu3max./ImeTsb
NPEACTaBICHHUE O METOaX
UICHTH()UKAIUY U pa3eTIeHus
aMHUHOB. XapaKTepH30BaTh
MOTPEeOUTENILCKIE CBOHCTBA
M3yYeHHBIX BemecTB. Habmonats u
OITMCHIBATh JICMOHCTPHPYEMbIE

MOWCK ¥ BBIICNICHNE HEOOXOIMON
MH(bOPMaINK; NPUMEHEHHE METOI0B
MH()OPMAIIMOHHOTO TIONCKA, B TOM
YHCIIe C TOMOIIbIO KOMITBIOTEPHBIX
CpEJNCTB

P.YVYA.

TUTAaHUPOBATh PElIeHHe yueOHO
3a]1a4u: BHICTPAUBATh
MOCJIEJOBATEIbHOCTh HEOOXOIMMBIX

mo0oit cutyanuu
HOCTYITHTH B
COOTBETCTBHH C
npaBUIaMU
TIOBE/ICHUS




ANKWINPOBAHUEM aMMHaKa U
BOCCTAHOBJICHUEM
HUTPOIPOU3BOIHBIX
YTJIEBOIOPOOB, U3 CIIUPTOB.
[IpumeHneHnne aMuHOB B

OIIBITHI

onepanuii (aIropuT™
JIENCTBUI; aHAIN3UPOBATh
coOCTBEHHYIO paboTy)

(apmareBTHIecKoit
IIPOMBIIIIEHHOCTH.
123 Apomarnuec | ApoMaTH4ecKHe aMHUHBIL. OOBACHATH 3JIEKTPOHHOE CTPOCHHE K.YYA. BBIpakaTh IIpesenTanus
KHE aMMHBL. | AHHIMH KaK IpeJCcTaBUTENb MOJIEKYJT apOMAaTHYECKUX aMHHOB. OCYIIIECTBIIATH ACIOBYIO MOJIOKUTENILHOE «Apomaruuec
apOMaTHYECKUX AMHHOB. KOMMYHHMKAIIHMIO KaK CO OTHOILIEHUE K KHE aMHUHBD)
CrTpoeHue aHUINHA. CBEPCTHUKAMH nporeccy
B3aumnoe BaMsAHUE rpynn ILYY. TTO3HAHMSA:
aTOMOB B MOJIEKYJIE aHUIIHA. HCKaTh U HAXOAUTH 000OIIECHHBIE TIPOSIBIIATH
Bmmsaue 3amectuTeneit B CIOCcO0BI penreHus 3a1a4, B TOM BHHIMaHUE,
apOMaTUUECKOM sJIpe Ha 4ycle, OCYLIECTBIIATh pa3BepHYTHII yIUBJICHUE,
KHCIIOTHBIE U OCHOBHBIE UH()OPMAIIMOHHBIH TOHCK XKeJTaHue OoJbIIe
CBOWCTBA apUJIAMHHOB. P.YVYI. y3HaTh
[MpuuuHE! ocnabneHus BBIOUPATH ITyTh JOCTH)KEHUS LEITH,
OCHOBHBIX CBOMCTB aHHJIMHA TUIAaHUPOBATh PEIICHUE
B CPaBHEHUM C AMUHAMU MIOCTABJICHHBIX 3aJa4, ONITUMU3UPYS
MIPeIeNIbHOTO Psifia. MaTepHalbHBIE 1 HeMaTepHaTbHbIE
3aTpaThl
124 XuMuyecku | XuUMHUECKHE CBOWCTBA XapakTepr30oBaTh BaKHEHIINE K.YVY]. IIposiBnsATh B Tpesenranus | JleMoHCT
€ CBOlicTBa M | aHWJIMHA: OCHOBHBIC XMMHUYECKHE CBOUCTBA YMeHue 10roBapuBaThCs U KOHKPETHBIX «Apomarnuec | panuu.
NOJIy4eHHe CBOMCTBa (B3auMozeiicTBue apoOMaTHYECKUX aMUHOB. MPUXOAUTH K OOILEMY PELICHUIO B CUTYyaLUsIX KHE aMUHBD» Kauectse
apoMaTHdec | ¢ KUCIOTaMHM); peaKInuu ITporuo3upoBaTh BO3MOXKHOCTD COBMECTHOH JIeATEIILHOCTH; J0Opo’KenaTeIbHOC —
KHX aMHHOB. | 3aMEIIEHUs IMPOTEKaHUs XUMHUUYeCKUX peakuuil Ha | ILYY /. Tb, IOBEPHE,
B apOMaTHUYECKOE PO OCHOBE 3HaHUI 00 IEKTPOHHOM YMeHue NpoBOAUTE CPAaBHEHUE U BHHMaHMe, IOMOILb peaxiui
(rasloreHUpoBaHUE cTpoeHuH BemecTB. OObACHATh KJIacCU(HKALIHIO 110 33aHHBIM Ha
(B3aumoieiicTBHE ¢ OPOMHOM | TPOTEKAaHHE XMMHYSCKHX PEeaKIni KPHUTEPUSIM; AHUJINH.
BOJI0}1), HUTPOBaHME MEXIy OpraHndeckuMH Bemectsamu, | P.YY]I. AnHunuHO
(B3amMoieHiCTBHE C a30THOM UCTIONB3YS 3HAHUS 00 NX YMeHHe yIUTHIBaTh BBIIEICHHBIE BBbIC
KHCIIOTOH1), CynbdupoBanue); | mexanmsamax. Mnentndumnuposars YUYHUTENIeM OPUEHTHPHI IeHCTBHS B Kpacurell
OKHCJICHHUEC, aJIKHJIH apoMaTU4Y€CKUE aMUHBI C TIOMOLIBIO HOBOM y'—l€6HOM MaTcpualic B u
pOBaHHUE U alMINPOBAHKE [0 | KAUYECTBEHHBIX PEaKIINil. COTPYAHHYECTBE C yIUTEIEM
aToMy a30Ta). 3aIuTa ConocCTaBIATh, XUMUYECKUE CBOWCTBA
aMHUHOTPYIIITBI ITPH PEAKIHN apOMaTHIECKNX aMHHOB C 00JIACTSIMU
HUTPOBaHUA aHUJIMHA. l'[pI/IMeHeHI/IﬂXapaKTepl/BOBaTb
[Monyuenne anumHa HOTpeOuTeNIbCKIE CBOMCTBA
(peakuus 3uHUHA). AHUITUH U3yUYEHHBIX BELIECTB.
Kak CHIPbE JUIS IPOM3BOACTBA | XapaKTepu30BaTh METOABI ITOIYICHHS
AQHMJIMHOBBIX KPacUTEJICH. apOMAaTUYECKUX aMUHOB.
CuHTE3BI HA OCHOBE HccnenoBare CBOKCTBA U3yYaeMbIX
AHMINHA. BemecTB. Habmronars n onuceiBath
JEMOHCTPUPYEMBbIE OTBITHI
125 Jwnazocoenn | Auneranunmmu. XapakTepu3oBaTh BaKHEHIINE K.YV]I. O1ieHuBaTh CBOU U




HEHUS Jna3zocoeuHeHus!. XUMHUYECKHE CBOMCTBA. OCYIIECTBIISTH AEIOBYIO Yy’>KHE TTOCTYIIKH;
JuasotupoBanue nepBuuHbIX | IIporHO3upoBaTh BO3ZMOXKHOCTH KOMMYHHMKAIIHMIO KaK CO MOTHBUPOBATh CBOU
apwIaMHHOB. Peakmmn HPOTEKAHMS XUMUUSCKAX PEaklii Ha | CBepCTHHKaMH JeHCTBYS;

J1a30COEIUHEHUI ¢ OCHOBE 3HaHUH 00 IEKTPOHHOM ILYY. BBIPAXATh
BBIJICJICHUEM a30Ta. YCIOBHA | cTpoeHHH BeuiecTB. OOBSICHAT HCKaTh U HaXOIUTh 0OOOIICHHBIE TOTOBHOCTH B
a30coYeTaHus, a30- u MNPOTEKaHNE XMMUUECKUX PEaKIIi CrocoOBI penreHus 3a1a4, B TOM o000 cuTyaruu
JIMA30COCTaBIISIONINE. MEX[y OPraHHYECKIMU BEIIECTBAMH, | UHCIIe, OCYIIECTBIATh Pa3BEePHYTHIN MOCTYTIUTh B
A30KpacHuTeNH, 3aBUCUMOCTh | HCTIONBb3Ys 3HAHUS 00 UX UH(OPMAIIMOHHBIH OHCK COOTBETCTBHH C
ux crpoeHus ot pH cpensl. MEXaHHU3Max. P.YVYA. MIpaBUIaMU
WnaukaTopsl. BBIOMPATh MyTh JOCTHXKEHUS LEIH, TIOBE/ICHUS

IUTAaHUPOBATh PEIICHUE

MOCTABJICHHBIX 3aJa4, ONTUMH3UPYS

MaTepHalbHbIe 1 HeMaTepHaIbHbIE

3aTpaThl

126 Pemenne Pemenne 3anau u Hcnonp30BaTh anropuT™Msl Ipu K.YY . IIpumensars

3amad u BBIMIOJTHEHUE YIPaKHEHHUH 110 | peleHny 3a1a4 YMeHHe J0roBapuBaThCsa U IIPaBHJIA JIEIOBOTO

BBIMIOJTHEHUE | TeMe «AMUHBDY HNPUXOANTH K 00IIEMy PEIICHHIO B COTPYAHHYECTBA:

YIpaXHESHN COBMECTHOH JEATEIBHOCTH; CPaBHUBATH PA3HBIE

i 10 TeMe ILYY. TOYKH 3PEHUS;

«AMHHBI YMeHue MpoBOIUTE CPaBHEHHE U CUUTATHCS C

KITaCCU(HKAIIHIO 110 33AaHHBIM MHEHHEM JPYToro
KPHUTEPHSIM; YeIoBeKa
P.YVI.
YMeHHe yYUTHIBATh BBIICICHHbIC
YUYHTENIeM OPUEHTHPHI ISHCTBHS B
HOBOM y4eOHOM MaTepHale B
COTPYIHHYECTBE C yUUTEJIEM
127 Cepoopranu | Cepoopranuueckue HasbiBath cepoopranuyeckue K.YVY]. BBIPAKaTh IIpesenTanus

YEeCKHe coenunenus. [IpencraBnenne | coeaWHEHUS MO TPUBHAIBHON U dopmupoBaHe yMeHHs paboTaTh B TIOJIOKUTEIIFHOE «Cepooprann

COEIMHEHHST | O CepOOPTaHUIECKHUX MEX[yHapOIHOH HOMEHKIAType. mapax, OTBEYaTh Ha BOMPOCH OTHOIIICHHUE K YecKHue
coenmHeHMsAX. OcoOeHHOCTH | OOBSICHATH DJIEKTPOHHOE CTPOCHUE YUUTENsl, yMEHHE HCIO0JIb30BaTh npoueccy COCTMHEHUS»
UX CTPOEHHS M CBOMCTB. MOJIEKYJT U3y9EHHBIX BEIIECTB. XUMHYECKUH S3BIK TIO3HAHUS:
3HaueHue cepoopraHndyeckux | XapakTepu3oBaTh BaKHEHIIINE ILYY/. MIPOSIBIIATH
coeMHEeHNni XHMHYECKHE CBOICTBA dopmupoBaHHe yMeHHs HAOMIOaTh, | BHIMAaHUE,

CECPOOPraHuvYCCKUX COe}lHHeHHI‘r’I. JI€1aThb BBIBO/IbI IIPU MPOBEIACHUU YAUBJICHUE,

OOBACHATH MIPOTEKAHIE XMMUUECKIX
peakuuil Mexay OpraHu4eCKUMHU
BEIIECTBAMH, HCIIONIB3YS 3HAHUS 00
UX MeXaHu3Max. JleMOHCTpupoBaTh
MOHUMAaHHUE 3HA4CHUs
CEPOOPraHUYECKUX COCTUHEHUN.
ConocTaBiATh XUMUYECKUE CBOUCTBA
CEpOOPraHUYECKUX COCIUHEHUN C
001acTAMU IPUMEHEHUS.
XapaxTepu3oBaTh MOTPEOUTEIBCKHE
CBOMCTBA M3YYECHHBIX BEILECTB

OIIBITOB, yMEHUSI PabOTaTh C KHUTOI
P.YYI.

CaMOCTOSITEJIFHO ONIPEAEISTH IIeNH,
3a7aBaTh apaMeTpsl U KPUTEPUH, IO
KOTOPBIM MO>KHO OTIPEAENUTD, ITO
11eJIb JOCTUTHYTA.

’KeJaHue OoJbIe
y3HaTb




128| 9 | T'erepoumkn | Terepormkmbl. A3ot-, OGBACHATH JIEKTPOHHOE CTPOCHUE K.YV]. IIposBisTh B IpesenTauus
HYECKUE KHCIIOPOJI- MOJIEKY] U3y4YEHHBIX BEIIECTB. OCYIIECTBIIATH ACIOBYIO KOHKPETHBIX «["eTeponnkin
COeIMHEHHST | cepocojeprkaliye XapaxTepu3oBaTh BaXXHEHIIHE KOMMYHHKAIIHIO KaK CO CHUTYalusIX HYECKHe
reteporukisl. OypaH, XUMHUYECKHE CBOMCTBA CBEPCTHUKAMU JOOpOXKEeNaTeNbHOC | COSTUHEHUS
IIUPPOJT, THO(GEH U UMUIA30 | FeTepOLMKINYECKHX COCANHEHHUH. ILYY. Tb, JOBEPHE,
Kak NpeaCTaBUTENN OOBACHATH IPOTEKaHHE XUMUUECKAX | HCKAaTh M HAXOJUTh 000OIICHHEIE BHHMaHHUE, TIOMOIIb
MSATUYIEHHBIXTETEPOIMKIOB. | pEaKIHif MEeXTy OpraHH4eCKUMH CIOCOO0BI peleHns 3a/1a4, B TOM HAemoncr
ITpupona apoMaTHIHOCTH BEIIECTBAMH, HCIIONIB3Ys 3HAaHUS 00 YHCIIE, OCYILECTBIISATE Pa3BEPHYTHII pauumn.
MSATUYIEHHBIXTETEPOIMKIOB. | MX MexaHu3Max.IIporHosupoBats UH()OPMAIMOHHBIH TOHCK O06pa3usl
DIEKTPOHHOE CTPOCHUE BO3MOKHOCTb ITPOTEKAHUS P.YVYI. rerepouu
MOJIEKYJIbI TUPPOIIa, XUMHUYECKHX pPeaKIuil Ha OCHOBE BBIOMPATh MyTh JOCTHXKEHUS LEIH, KIINYECKHU
apoMaTUUYECKU XapakTep 3HaHMI 00 JJIEKTPOHHOM CTPOCHHU IUTAaHUPOBATh PEILCHUE X
MoJeKyibl. KucnorHsre BEIIECTB. XapaKTepHU30BaTh MOCTABJICHHBIX 3aJa4, ONTUMH3UPYS COEIMHEH
cBoiicTBa upposna. Peakiun | morpebuTensckue cBolcTBa MaTepHalbHbIC 1 HeMaTepHaIbHbIE i
THIPHPOBAHUS U3YYEHHBIX BEIIECTB. 3aTpatsl
rerepolkioB. [lonsarue o XapaxTepnu3oBaTh OHOJIOTHIECKYIO
MIPUPOJHBIXTTOprpHHAX — POJIb H3y4YEHHBIX BEIECTB
xnopoduwte u reme. Obmmue
MIPEICTaBICHUS 00 UX POJIH B
JKUBOM ITPUPOJIE.
129 10 | Terepouukn | Cerepoumkinl. A3ot-, OOBACHATH AIEKTPOHHOE CTPOCHUE K.YYI. BBIpaXKaTh IIpe3enTanus
HYEeCKHe KHCIIOPOJI- MOJIEKYJT U3y9EHHBIX BEIIECTB. OCYIIECTBISITH ACIOBYIO TIOJIOKUTEIIFHOE «["eTeponnki
COeIMHEHHS | cepocojieprkalye XapakTepu3oBaTh BaxKHeNIIEe KOMMYHHKAIIHIO KaK CO OTHOILIEHUE K HYeCcKue
rereporkisl. Pypam, XHMHYECKHE CBOICTBA CBEpPCTHHKAMU npoueccy COCTMHEHUS
UPPOJI, THOQEH U UMU/IA30J | TeTePOLMKIMYECKIX COSANHEHHH. ILYY . MO3HAHUS:
Kak MPeACTaBUTENN OOBACHATH IPOTEKAHNE XUMIUUECKAX | HCKAaTh M HAXOJUTH 0000IIEHHEIE TIPOSIBIIATH
MSITUYICHHBIXTETEPOIUKIIOB. | peakIuii MeXy OpraHn4eCKHMH CIOCOOBI penieHus 3a/1a4, B TOM BHHMaHHeE,
[Mpupona apoMaTHIHOCTH BEII[ECTBAMH, HCIIONIB3Ys 3HAHUS 00 9HCITe, OCYIIECTBIISATE Pa3BEePHYTHIN yIHUBIICHHE,
MSITHYICHHBIXTETEPOIMKIOB. | MX MexaHu3Max.[IporHosupoBats UH(OPMAIMOHHBIH TTOMCK KeJTaHue OoJbIe
DNeKTPOHHOE CTPOCHHE BO3MOJKHOCTH TIPOTEKAHMUS P.YVYI. y3HaTh
MOJIEKYJIbI THPPOIIa, XUMHYECKUX PEaKIHii HA OCHOBE BBIOMPATH ITyTh JJOCTYOKEHNUS LEIH,
apoOMaTHUECKUN XapakTep 3HaHUH 00 3IEKTPOHHOM CTPOEHHU IUIAHUPOBATh PEILIECHUE
MoJteKyel. KuciorHsre BEIIEeCTB. XapaKTepH30BaTh MOCTaBJICHHBIX 3324, ONTHMH3UPYS
cBoiicTBa nuppona. Peakiuu | moTpedutenbckue cBoiicTBa MaTepHaJIbHbIe 1 HeMaTepHalbHbIC
ruaApUpOBaHUA U3YyYCHHBIX BEIICCTB. 3aTparhbl
rerepouukios. [lonsarue o XapakTepr30BaTh OHOJIOTHUECKYIO
TIPUPOJHBIXIIOpHpHHAX — POJIb U3yYEHHBIX BEIIECTB
xnmopodmte u reme. OomHe
MIPE/ICTaBICHUS 00 UX POIH B
>KMBOW IPUPOJE.
130 11 | Ilecruunen | [Mupuaue kak npeacraButes | OOBICHATH SJIEKTPOHHOE CTPOEHHE K.YYI. [IposiBnATh B [Ipe3enranus
HBIE IIECTUWICHHBIXTETEPOIMKIO | MOJIEKYJ H3ydEeHHBIX BEICCTB. dopmupoBanue ymMeHus: paboTarth B KOHKPETHBIX «["eTeponnki
TeTepOIMKI | B. DIEKTPOHHOE CTPOCHHE XapaxTepu3oBaTh BaXXHEHIIHE napax, OTBE4aTh Ha BOIPOCH CHUTYaIusIxX HYECKHe
Bl MOJIEKYJIbl HUPUANHA, XUMHYECKHE CBOICTBAX YUHTEIs, yMEHHE HCIOJIB30BaTh JOOpOXKEeNaTeNIbHOC | COSUHEHHUS
apoOMaTHYECKUI XapakTep TETEPOLUKINIECKUX COCIUHCHHUI. XUMHYECKUH S3BIK Tb, OBEpUE,

MOJIeKysbl. OCHOBHbIE

OOBSICHATH IPOTEKAHUE XUMUYECKUX

ILYV]IL.

BHHUMAaHHE, IOMOIIIb




CBOMCTBA MUPUIMHA.
Pasnuune B nposiBnenuu
OCHOBHBIX CBOHMCTB UppoOJIa
U nupuavHa. Peakiun
MIUPUIHA: 3IEKTPOUIbHOE
3aMelleHne, THAPUPOBaHHE,
3aMelleHne aTOMOB
BOJIOPOJIA B O-TIOJIOKEHUHU Ha
ruapokcorpymry. [TukomHe!
u ux okucuenue. Keto-
€HOJIbHAS TayTOMEpHsIO-
THIPOKCUITHPHIMHA.
Tayromepus f-
THAPOKCHUITHPHINHA U
ypamuna. [Ipeacrasnenue 06
HUMHAA30]Ie, TUNEPUIUHE,
MIUPUMUIHHE, HHAOJIE,
HHUKOTHHE, aTPOIIHHE,
ckatoie, pypdypoie,
THCTHANHE, THCTaMHHE,
ITypuHe, TypUHOBBIX U
TTUPUMHTHHOBBIX
OCHOBaHUSX

peaKIMii MeXK/1y OPraHUYECKUMHU
BEI[ECTBAMH, HCIIOJIB3Ys 3HAHUS 00
UX MexaHu3Max. [IporHo3upoBath
BO3MOYXHOCTb MPOTEKAHHS
XAMHYECKHX PeaKluii Ha OCHOBE
3HAHUI 00 3JIEKTPOHHOM CTPOCHHUH
BelecTBOOBIACHATh BIUIHNE
W3YYEHHBIX BELIECTB U [0 aHAJIOTHH C
HUMH HEU3YUYCHHBIX MPECTaBUTEICH
TOMOJIOTHYECKHX PSIIOB Ha KHUBBIE
OpraHu3MbIL. XapaKTepr30BaTh
OHUOJIOTUYECKYIO POJIb H3YIEHHBIX
BEIIECTB.

DopmupoBaHe YMEHHsl HAOTIOIATh,
JeTIaTh BBIBOJBI P IIPOBEACHUI
OIIBITOB, YMEHUSI PabOTaTh C KHUTOi
P.YV/.

CaMOCTOSITENILHO ONPEAENATH IIENH,
3aaBaTh MapaMeTpsl U KPUTEPHUH, 110
KOTOPBIM MOKHO ONIPEIEIUTh, YTO
LETb JOCTUTHYTA.

131
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Ilectnunen
HBIC
TeTePOIHKIT
Bl

[MupuauH Kak npeacTaBuTeNb
MIECTUYICHHBIXT€TEPOINKIIO
B. DIIEKTPOHHOE CTPOCHUE
MOJIEKYJTbl TUPHUANHA,
apoMaTHYECKUil XapakTep
MoJIeKyibl. OCHOBHEIE
CBOMCTBa NMPUANHA.
Paznnuue B nposiBieHUN
OCHOBHBIX CBOMCTB TUppOJIa
W nupuanHa. Peakiun
MIUPHUNHA: dIeKTpodrIsHOE
3aMelleHne, THAPUPOBaHHE,
3aMelIeHne aTOMOB
BOJIOPOJa B O-TTOJIOKCHUH Ha
ruapokcorpymry. [TukomHer
U ux okucienue. Kero-
€HOJIbHAS TAyTOMEpHIO-
TUAPOKCUITUPpUANHA.
Tayromepus f3-
THIPOKCHUITHPHUINHA U
ypauuna. [IpencraBienue 06
HUMHAA30]Ie, TUNEPUIUHE,
MTUPUMHJIMHE, HHAOJIE,

OOBACHATH 3JICKTPOHHOE CTPOCHHE
MOJIEKYJT U3y9IEHHBIX BEIIECTB.
XapakTepr30oBaTh BaKHEHIINE
XUMHUYECKUE CBOMCTBAX
TeTEPOIUKIMYCCKAX COCAUHCHHUH.
OOBSACHATH IPOTEKAHNE XUMHUIECKUX
peaknuii MeXay OpraHuIeCKUMHU
BEIIICCTBAMH, UCTIOJB3Ysl 3HAHUA 00
ux Mexanu3max. [I[porHo3upoBarh
BO3MO’KHOCTH MTPOTEKAHHS
XUMHYECKUX PEaKIMil HA OCHOBE
3HaHUH 00 3IEKTPOHHOM CTPOEHHU
BemecTBOOBACHATE BIUSHHE
I/I3y‘leHHle BCIICCTB U I10 aHAJIOTUU C
HUMH HEU3y4YeHHBIX MTPEACTABUTEIICH
T'OMOJIOTHYCCKHUX pﬂ}lOB Ha )KXUBBIC
opraHu3mbl. XapakTepu30BaTh
OMOJIOTHUYECKYIO POJIb U3YYEHHBIX
BEIIECTB.

K.YYA.

dopmupoBaHre yMEHHS padoTaTh B
mapax, OTBe4aTh Ha BOIIPOCHI
YYUTENsI, yMEHHE HCIOTIb30BaTh
XUMUAYECKHUH S3bIK

ILYVYA.

dopmupoBaHre yMEeHUs1 HAOII0AATh,
JIeNIaTh BBIBOJBI MIPU TIPOBEICHUH
OTIBITOB, YMEHHS Pa0bOTaTh C KHUTOH
P.YVI.

CaMOCTOSITEIBHO OTIPEIEIIATh eI,
3aJ1aBaTh MapameTpbl U KPUTEPUH, 110
KOTOPBIM MOYXHO OTIPENIEITUTD, YTO
11eJIb JOCTUTHYTA.

O1ieHuBaThL CBOU U
49yKHe TTOCTYIIKH;
MOTHBHPOBATh CBOH
JIECTBUS;
BBIPAXKATh
TOTOBHOCTH B
mo00# cuTyarun
MOCTYIHTH B
COOTBETCTBHH C
MpaBUIaMH
MOBEIECHUS

IIpesenTanus
«I"eTepounkn
HYeCcKHe

COCTMHEHHUS




HHUKOTHHE, aTPOIIMHE,
ckaroie, Gpypdypore,
THCTH/IMHE, THCTAMHHE,
[IypHHE, TyPHHOBBIX 1

MTUPUMHIHHOBBIX
OCHOBaHUSIX
132| 13| Peuienue BrImonHeHue yrpaxHeHHH Hcnons30BaTh arOpUTMBI TIPH K.YVI. [TpuMeHsITH
3amaq u 0 TeMe «A30T- H pemrenny 3aga4. CoCTaBIsTE YMeHHe 1oroBapuBaThCs U IIpaBHJIA IEJIOBOTO
BBINIOJTHEHUE | cepocojieprkaliye YpaBHEHUS 110 3aJIaHHBIM CXeMaM HNPUXOANTH K 00IIEMY PEIIeHHIO B COTPYAHHYECTBA:
YIpaXXHEHW | OpraHUYEcKHe BENeCTBa», HAa | mpeBpameHuid. [IpoBoauTs pacyeTst COBMECTHOH JIeSTeIILHOCTH; CpaBHUBATH PAa3HBIE
it o Teme COCTaBJICHHE YPaBHEHUH 0 XUMHYECKUM (hOpMYIIaM BEeIECTB ILYY . TOYKH 3PEHUS;
«A30T- 1 peakIuii, COOTBETCTBYIOIINX | ¥ yPaBHEHHUAM XHMHUYECKUX peakuuil | YMeHHe MpoBOIUTE CpaBHEHHE U CUHUTATHCS C
cepocosiepk | 3aJaHHBIM CXeMaM, KJIaCCU(HKALIHIO 110 33aHHBIM MHEHHEM JPYTroro
amue CoJIepIKaIluM HEeN3BECTHBIC KPHUTEPHSIM; YeJoBeKa
opraHuuYeck | BemiecTBa. Pemenue 3apau P.YVYI.
ne YMeHHe yUUTHIBaTh BBIICICHHBIE
BEILECTBa» YUYHTENIeM OPUSHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHUYECTBE C YUHTEIEM
133| 14| O6o6marom | 3amaHus O COCTABICHHIO CucTeMaTH3MPOBaTh ¥ 0000IIATh K.YVI. OueHuBaThH
ee ypaBHEHUH peakuuii ¢ HOTy4YEeHHbIE 3HAHUS O CTPOCHHH, ‘YMeHue caMoCTOSTEIbHO COOCTBEHHYIO
MOBTOPEHHE | ydacTHeM azoT- U CBOICTBaX, MOJYYCHUH U OpraHN30BBIBaTh yueOHOE y4eOHyI0
10 TeMe cepocoiepKaLIUX NPUMEHEHHH a30T- U B3aMMO/ICHCTBHUE B IPyIIIIe JeATEIBHOCTD: CBOH
«A30T- 1 OpraHUYECKUX COCTUHEHUH; CEepOoCOEPIKALUX OPTaHUYECKUX ILYVY. JIOCTH>KEHHS,
cepocoziepk | peaxkuuil, wumocTpupyromux | coeauHeHuil. CocTaBiaTh OCYIIECTBJIAThH aHAIN3 OOBEKTOB C CaMOCTOSITEJIBHOCTh
amue TeHETHUYECKYIO CBS3b MeXIy | oboOmaromue cxembl. OnKuCHBaTh BBIICJICHHEM CYIIECTBEHHBIX 1 , THUIIMATHUBY,
opranndeck | Humu. CocraBieHue TeHETHYECKHUE CBS3H MEXIY HECYIIECTBEHHBIX IIPH3HAKOB; OTBETCTBEHHOCTb,
ne YpaBHEHUH 110 3aJaHHBIM M3YYECHHBIMM KJIaCCaMH P.YVYI. NPUYUHEI HEYIa4
BEIIECTBA» CXeMaM IpeBpanieHuH OPTaHNYECKUX COCIMHEHHH. OcCyIIecTBIATh HTOTOBBIH
ITpoBOIUTE pacdeThl IO XUMMUYECKHM | IOIIAaroBbIi KOHTPOJIB IO
(hopMyIIaM BeIEeCTB U YPaBHEHHUAM pe3ynbTary;
XUMHYECKUX PEeaKIuit AleKBaTHO BOCTIPHHUMATH OLIEHKY
YUHUTEIS
134| 15| O6o6maron; | 3amaHus MO COCTABIEHHUIO CucTeMaTU3MpoBaTh ¥ 00600IIATE K.YVI. O1eHUBATh
ee ypaBHEHUH peakuuii ¢ TOJTy9YEHHBIC 3HAaHHS O CTPOCHHUH, YMeHHue caMOCTOSITENbHO COOCTBEHHYIO
MIOBTOPEHHE | ydacTHeM a3oT- U CBOICTBaX, TOIYyIEeHUHN U OpTaHM30BBIBAThH yueOHOE y4eOHyI0
TI0 TeMe cepocoaepKAIINX NpUMEHEHHH a30T- U B3aMMO/ICHCTBHE B IPyIIIIe JIeATEIHOCTD: CBOH
«A30T- 1 OPraHUYECKUX COCTUHEHNH; cepocoiepKalluX OpraHuYecKhx ILYVY . JIOCTUXKEHHS,
cepocoiiepk | peakmuii, mmmocTpupyommx | coexunennit. CocTaBisITh OCYIIECTBIIATh aHAIN3 OOBEKTOB C CaMOCTOSITEJIBHOCTh
amue TeHETHUYECKYIO CBA3b MeXIy | obobmaromue cxeMbl. OnucHBaTh BBIIEJIEHHEM CYIIECTBEHHBIX 1 , THAIIATHBY,
opranndeck | Humu. CocraBieHHe TEHETHYECKUE CBSI3H MEXIY HECYIIECTBEHHBIX IIPH3HAKOB; OTBETCTBEHHOCTb,
ue YpaBHEHUH 10 3aJJaHHBIM H3Y4EHHBIMHU KJIaCCaMu P.YVYA. NIPUYUHBI HEYAAY
BEILIECTBA» cXeMaM MpeBpalieHui OpPTraHUYECKUX COECMHEHHUH. OcCylIecTBIATh UTOTOBBIN U

IIpoBoaUTE pacueTsl 10 XMMUYECKUM
(hopMyiaM BEILIECTB U yPABHEHUSM
XUMHYECKUX peaKIuit

HOLIArOBbIA KOHTPOIIb 110
pe3ynbTary;
AJICKBaTHO BOCIPUHIMATh OLICHKY




yaureis

BUOJJIOTUYECKU AKTUBHBIE BEIIIECTBA 304

135 O6mas O6mas hopmyia yrieBooB. XapakTepu30BaTh COCTaB K.YYI. Bocnpuanmats IIpesenranus
xapakrepuct | Kmaccuduxanus yriaeBomos. YIJIEBOJIOB M UX Kiaccudukamuio. | @opMupoBaHUe yMEHUS padoTaTh peub yuuTens, «YTaeBoab»
HKa MoHno-, onuro- u noaucaxapuzsl. | IIporHosuposats cBoicTBa B ITapax, OTBEYaTh HAa BOIPOCHI HENOCPEICTBEHHO
YTJIEBOJIOB [Tpumenenne u 61/100nomqecxa>1 HEU3Y4YEHHBIX BEIECTB 10 VIHTENS, yMEHHE HCTIONB30BATE HE 00palIeHHYIO K
0J1b yrieBo10B. OKHCIeHne QHAJIOTHH C H3YYSHHBIMU . ameMycs; BeIpa
pOIE yT e XUMHUYECKHUH SI3BIK % YO BRp
YTJIEBOJIOB — BEILECTBAMH TOTO XKe LYY KaTh
HCTOYHUK SHEPTHH JKUBBIX TOMOJIOTHYIECKOTO PsAa. VYA HOJIOKUTEITHEHOE
OpraHH3-MOB PackprIBaTh OHOJIOTHYECKYIO DopMUPOBAHNE YMEHHUS OTHOILICHUE K
POJb YIIIEBOIOB HaOJIO1aTh, JeNaTh BEIBOJBI IPU nporeccy
IIPOBEICHUN OIIBITOB, YMEHUS MIO3HAHUS:
paboTaTh ¢ KHUTO¥ TPOSIBIIATH
P.YVA. BHHMaHHe,
CaMOCTOSITENILHO ONIPEAEIIATH IIENH, yIUBIIEHHE,
3aJaBaTh MapaMeTpsl U KPUTEPHUH, 110 XKeJnaHue OoJIbIe
KOTOPBIM MO>KHO OIIPEAENIUTH, YTO y3HAaThH
L[eJIb IOCTUTHYTA.
136 CrpoeHue ®dusnueckue cBoiicTea u XapakTepu3oBaTh CBOMCTBa K.YYA. Bocnpunumars IIpe3enTanus
MOHOCaxapu | HaxO>XICHHE yIIeBOJOB B TJIFOKO3BI KaK BEIeCTBa C ®dopMupoBaHUE YMEHUS pabOTaTh pedb yUHuTeNs, «YTIeBoab»
JI0B. npupoje (Ha mpuUMepe IIIIOKO3bI U | ABOMCTBEHHOU (yHKIHEH B I1apax, OTBEYaTh Ha BOIIPOCHI HEINOCPEICTBEHHO
Jluneiinsle u T03b1). JInHeiHas n anpaerugocmpta). OOBACHATH He 00pameHHYIO K
bpyx ) (amnerun pTa) YUYUTEIIsI, YMEHNE UCII0JIB30BATh PALICHIY
LUKIMYECKH | IMKINYecKast GopMbI ITIFOKO3BI U | SJIEKTPOHHOE CTPOCHHE MOJIEKYJ . y4amnieMycsi; BeIpa
XUMUYECKUH SA3BIK
€ CTPYKTYpBl | dpykTo3sl. [Tupano3sr u TJIIOKO3BI ¥ prub03bl. CpaBHUBATH LYY KaTh
¢dypano3sl. @opmynsl Duiiepa 1 | CTpOSHHE U CBOICTBA TTIOKO3BI M YYA. IOJIO’KUTENIBHOE
Xeyopca. [TonsTre o Tayromepun | GpykTo3bl. XapakTepu3oBaTh DopMUPOBAHNE YMEHHUS OTHOIIEHUE K
KaK BHIE H30MEPUH MEXTY OHONOTHYECKYIO POJIb H3YUEHHEIX | HAOJIOIATh, IENIaTh BBIBOJbI IPH nporeccy
LUKIAYECKON U JIMHEHHOU BeniecTB. MccnenoBaTh CBOMCTBA NPOBEICHUH ONBITOB, YMCHHUS MO3HAHUS:
dopmamu. Onruueckas usomepus | usydaemsix Bemects.Habmonare | paboTaTh ¢ KHUTO# HPOSIBIIATH
III0K03bl. OpyKTO3a Kak M30Mep | M ONUCHIBaTh XUMUYECKHE P.YVA. BHHMaHHe,
IIIoK0361. Prbo3a n PEaKINHU ¢ TIOMOIIBIO POJHOTO CaMOCTOSITEJIFHO ONIPEAEISTH IIENH, yIUBIICHHE,
ne30kcupubosa. SI3BIKA U SI3BIKA XUMUH. 3aJaBaTh napaMeTphl U KPUTEPHH, 10 KenaHue OoJiblie
ColmroiaTh NpaBuiia ¥ IPUEMBI KOTOPBIM MO>KHO OTIPEAENUTD, ITO y3HATbH
0e30macHoit padoThI ¢ 11eJIb JOCTUTHYTA.
XMMHYIECKHMH BEIECTBAMH U
71a00paTOPHBIM 000PYAOBAHHEM
137 Crpoenne ®dusuyeckue cBoiicTea u XapakTepu30BaTh CBOMCTBA K.YYI. Bocnpunumars Ipesenramust | JemMoncr
MOHOCaxapu | HaXOXJICHHE yTIIEBOJIOB B TJIFOKO3BI KaK BEIECTBA C dopmupoBaHUe YMEHUS paboTaTh peYb yauTeds, «YTIeBoab» pauum.
JIOB. npupoze (Ha IprMepe TII0KO3bl U | IBOHCTBEHHOI (yHKIMEH B I1apax, 0OTBEYaTb HA BOIIPOCHI HEMO0CPECTBEHHO PactBopu
JIuneitnbie u | Qpykro3sl). JluHeliHas U (anpnernmocnmpra). OOBSICHSITH He 00pamIeHHYIO K
YUUTEIS, YMEHUE UCITOJIH30BATh MOCTh
LUKIMYECKH | LUKINYecKas pOpMBI INIFOKO3bI M | JIEKTPOHHOE CTPOCHUE MOJICKYJI . yJanieMmycs; Bepa
XAMHUYECKUHN A3BIK YIJIEBOZO
€ CTPYKTYpHl | dpykTo3sl. [Tupanossr n TJIIOKO3BI ¥ pru6036l. CpaBHUBATH " JKaTh
¢ypanossl. @opmynsl umepa 1 | CTpoeHUE U CBOIMCTBA INIIOKO3BI U YYA. 10JIOKUTENIBHOE BB BOACH
Xeyopca. [Tonstue o Tayromepun | ¢GpykTo3bl. XapaKTepu3oBaTh DopMHUPOBAaHUE yMEHUS OTHOLIECHHUE K 3TaHOJIE.

KaK BUJIC U30MCpUU MEKIY

OHOJOTHUECKYIO POJIb H3YICHHBIX

Ha6HIO,E[aTL, JC€JIaTh BBIBOJIbI IPH

nporeccy




LIMKIIMYECKON U JTMHEHHON
¢dopmamu. OnTudeckast U30MepHs
IIII0K03BL. DpyKTO3a Kak H30Mep
rI0K03b1.Prbo3a u
Je30Kcupuoo3a.

BeutecTs. Mcenenosars cBolicTBa
n3ydaeMsIx Bemects.Habmonats
1 OTINCHIBATh XUMHYECKHE
PEAKIMHU C TIOMOIIBIO POJHOTO
SI3BIKA M SA3bIKA XUMHU.
CobiroaTh npaBuiia ¥ IpHEMBI
Oe3omacHOl paboThI ¢
XMMHYECKHMH BEIECTBAMH U
J1a00paTOpHBIM 000pYIOBaHUEM

MPOBEJICHUH OIBITOB, YMEHHUSI
paboTaTh ¢ KHUTOM
P.YV].

CaMOCTOSATEJIbHO OTIPEACIIATD LIEIH,
3aaBaThb mapaMeTpbl U KPUTEPUH, T10
KOTOPBIM MOXHO ONIPpEACIUTD, YTO
1eIb JOCTUTHYTA.

[MO3HAHMS:
MPOSIBIIATH
BHMMaHHE,
yIUBICHHE,
JKeJlaHue OoJbIlie
y3HaTh

138 Xumudeckn | XuMHYECKHE CBONCTBA IIIIOKO3b: | XapakTepu3oBaTh CBOWCTBA K.YV, OcosHaBarb Ipesentanus | JlaGopart
€ CBOHCTBa OKHCJICHUE XJIOPHOI MIIN TJIFOKO3BI KaK BEIECTBA C OCYIIECTBIITH JACIOBYIO 3HAYNMOCTh «YTIeBOAB» OpHbI#
MOHOcaxapu | OpoMHOI BOJIOH, OKUCIIEHHE JIBOMCTBEHHOH (yHKIMEH KOMMYHHKAIIHIO KaK CO CBEpPCTHHKAaMH | HaYKH, onbIT 11.
JOB a30THOM KUCIIOTOM, (anpmernmocnupTa). ILYVYA. TOTOBHOCTb K CBoiicTBa

BOCCTaHOBJICHUE B [Iporuo3upoBaTh BO3MOXHOCTD HCKaTh U HAXOAUTH 000OIICHHBIE Hay4YHO-
IIECTHaTOMHBIN CIIHPT, MIPOTEKAHUSI XUMHIECKHX CIOCOO0BI pelIeH s 3a/1a4, B TOM YHCIIE, | TEXHHYIECKOMY TIIFOKO3E
aIMINpPOBaHKe, AIKHINPOBaHUe, | PeaKkuuii Ha OCHOBE 3HaHWH 00 OCYIIECTBIISITh Pa3BePHYTHIN TBOPYECTBY,
N30MepH3alHsl, KAYeCTBCHHBIE JIEKTPOHHOM CTPOEHHH BEIIECTB. | HH(OPMAIIMOHHBIH TOKCK 3aHHTEPECOBAHHO
peaKiyy Ha IIIF0K03Y OOBSICHATH IPOTEKaHUE P.YVYI. CTh B HAYYHBIX
(9KcIiepuMeHTaIbHbIC XUMHYECKHX PEAKIHI MEXKITy BBIOHPATH ITyTh JOCTH)KEHUS LEITH, 3HAHMSX 00
JI0Ka3aTeIbCTBA HAMNIUS OpPTaHWYECKHMH BEIIECTBAMH, IUTAaHUPOBATh PEIICHUE IIOCTABICHHBIX | YCTPOMCTBE MHpa
aJIBJICTUTHOM U CIIMPTOBBIX TPYIIT | UCHONB3YS 3HaHUS 00 UX 3aJa4, ONTUMH3UPYS MaTepUaIbHbIC U u oOrmecTBa
B IJIFOKO3€), CIUPTOBOE, MeXaHu3Max. XapakTepu3oBaTh HeMaTepuaJbHbIE 3aTPaThl
MOJIOYHOKHCIIOE, creruuIecKre CBoicTBa
MIPOMTUOHOBOKKCIIOE U TJINKO3UTHOTO TUIPOKCHIIA.
MacCISIHOKHUCII0€ OpOKeHHe. CormnocTaBisATh XUMUYECKHE
I'muko3uAHbIN THAPOKCHII, €T0 CBOWCTBA TIIFOKO3BI C 00JIACTSIMHU
crenuduIecKre CBOHCTRA. TIPUMEHEHHSI.
Ionstue o rmko3uaax. [oustne | UneHTrduunposaTh II0Ko3y ¢
0 TIIFOKO3UJIaX, UX HAXOXKICHUN B | IOMOIIBIO KaUeCTBEHHBIX
npupoze. [lonyueHue rioko3sl. peaknuii. Habnromats u
[MpumeneHue u OuonorHYecKas OIUCHIBATh XUMUYECKHE PEAKIINU
pounb yrineBonoB. Okucinenue C TIOMOIIBIO POIHOTO S3bIKA U
Yrii€BOJA0OB — HUCTOYHHUK DHEPTUU SA3bIKA XHMI/II/I.CO6H}O)13TL
KHBBIX OPTaHU3MOB. MIpaBHJIa ¥ TIPHEMBI Oe3011acHOH

paboThl ¢ XUMUYECKUMU

BEIECTBAMH U Ta00PaTOPHBIM

000pyIOBaHHEM

139 Xumuyeckn | XuUMHUYECKHE CBOICTBA INIIOKO3BL: | XapaKTepH30BaTh CBOUCTBA K.YVI. Oco3HaBath IIpesenTanus
€ cBoiicTBa OKHCJICHUE XJIOPHOH WiIn TJIFOKO3BI KaK BEIECTBa C OCYIIECTBISITH JACIOBYIO 3HAYMMOCTb «VYTneBoap»
MOHOCaxapu | OpOMHOMH BOJOH, OKHCIIEHUE JBOWCTBEHHOH (YHKIHEH KOMMYHUKAIUIO KaK CO CBEPCTHUKAMH HayKH,

JIOB a30THOW KHCJIOTOM, (ampaerupocnupTa). ILYVY]. TOTOBHOCTbH K
BOCCTAHOBJICHUE B [Iporao3upoBars BO3MOXKHOCTD HCKaTh U HAXOAUTH 000OIICHHBIE Hay4JHO-
IIECTUaTOMHBIN CIIUPT, MIPOTEKAHUSI XUMHIECKHIX CrIocoOBI penreHys 3a1a4, B TOM YHCIIe, | TEXHHYECKOMY
alMINpPOBaHKE, ATKHUIMPOBAHUE, | Peakluil Ha OCHOBE 3HaHHI 00 OCYIIECTBIISATh Pa3BEPHYTHIN TBOPUECTBY,
N30MEpH3aIHsl, KAUeCTBCHHBIE JICKTPOHHOM CTPOEHHH BEIIECTB. | HH(OPMAIIMOHHBIHA ITOHCK 3aUHTEPECOBAHHO

PpCaKkly Ha I'JIIOKO3Y

OOBSICHITH IPOTEKAHUE

P.YV]I.

CTb B HAy4YHBIX




(3KCTIEpUMEHTalIbHbIE XMMHYECKHX PeakInii Mex 1y BBIOMPATh MyTh JOCTHXKEHUS LEIH, 3HAHUSX 00
JI0Ka3aTeIbCTBA HAMUIUS OpPraHWYECKUMH BEILIECTBAMH, TUTAaHUPOBATh PEIICHUE MIOCTABIEHHBIX | YCTPOWCTBE MHpa
aJIB/ICTUTHOM U CHIMPTOBBIX TPYIII | UCIIONB3Ys 3HaHUS 00 NX 3aja4, ONTUMU3UPYS MaTepuaibHble U | 1 oOmecTBa
B TJIIOKO3€), CIIUPTOBOE, MeXaHU3Max. XapakTepu30BaTh HeMaTepHaIbHBIE 3aTPaThI
MOJIOUYHOKHCIIOE, creruduueckre cBoiicTBa
MIPONTHOHOBOKHCIIOE TJIMKO3HUTHOTO THIPOKCHIIA.
Mac/IsTHOKUCIIOEe OpoKeHHe. ComnocTaBisATh XUMUUECKHE
I'muko3uaHbIN THAPOKCUII, €10 CBOICTBA IIIIOKO3BI C 001aCTIMH
creruduIecKre CBOMCTRA. TIPUMEHEHHSI.
[onsTue o rnuko3uaax. [lonsatue | MneHTUPHUIUPOBATE TIIOKO3Y C
0 TJIFOKO3HUJIaX, MX HAXOXKIECHUN B | IOMOIIBIO KaueCTBEHHBIX
npupoze. [lonyuenue rioko3sl. peaxuuii. Habmronate u
[Tpumenenue u OuoNOrHYecKast OIUCHIBATh XUMUYECKHE PEAKIINU
ponb yrieBonoB. Okucinenue C TIOMOIIBIO POIHOTO S3bIKA
YTJIEBOJIOB — MCTOYHUK HEpruy | si3bIka XuMuu.CoOumonaTh
KHBBIX OPTaHU3MOB. IIpaBHJIa ¥ TIPHEMBI Oe30macHoi
paboTHI ¢ XUMHYECKUMU
BEIECTBAMH U Ta00PaTOPHBIM
000pyIOBaHHEM
140 Mucaxapun | Hucaxapumsl. Caxapo3a Kak OOBACHATH MEXaHU3MBI K.YY/]. Bocnpunnmars TpeseHranus
BI MIPEICTaBUTEIb o0pa3oBaHus AUCAXapPUIOB. DopMHUpOBaHUE YMEHUS paboTaTh pedb yuuTes, «YTIeBOabD)
HEBOCCTAHABJIMBAIOLINX Vmets npencraBineHue o B I1apax, OTBE€YaTb Ha BOIIPOCHI HETIOCPE/ICTBEHHO
nmucaxapugos. CTpoeHue, BaXHEHIITNX XUMHYECKAX VUHTENs, YMEHHE HCTIONb30BATh He 00pamIeHHYIO K
(bI3UIecCKIe 1 XUMUIECKHe CBOMCTBAX JIMCaXapHIOB. . yJamieMycs; BeIpa
CBOMCTBa caxapo3sl. ManbTo3a, OnuchIBaTh MPOMBIIIIEHHOE XMMIHCCKHH ALK KaTh
JIaKTO3a | 1eII00103a; nX MOJTy4eHHUE caxapo3bl u3 ILYY]. MOJIOKUTENBHOE
cTpoeHue, Gpuznueckue u TIPUPOTHOTO CHIPHSI. DopMUpPOBAHNE YMEHHUS OTHOIIICHHUE K
xumudeckue cBoiicTsa. ['maponns | ComocTaBisTh XUMUIECKHE HaOJIOIaTh, ENaTh BEIBOJBI IPU nporeccy
nucaxapuzoB. [lomydyeHne caxapa | cBOicTBa AUCaxapuaoB C IIPOBEJICHUU OIIBITOB, YMEHUS MO3HAHUSL:
U3 CaXapHOil CBEKJIbL. 00acTsIMU TPUMEHEHUS. paboTaTh ¢ KHUTOM HPOSIBIIATH
[MpumeneHne caxapo3bl XapakTepu3oBaTh CTPOCHHE, P.YVA. BHHMaHHe,
(bu3nYecKre 1 XUMUYECKHe CaMOCTOSITENIBHO ONPEACIATH LIEH, yIUBICHUE,
CBOMCTBa MaJbTO3BI, JIAKTO3EI 3aJaBaTh MapaMeTPsl U KPUTEPHUH, 110 JKeJIaHue OoJbIre
1eTII00M03bl. XapaKTepu30BaTh KOTOPBIM MOKHO OTIPEACIHUTH, YTO y3HAThH
OMOIOTHYECKYIO POITb eJb JOCTUTHYTA.
JIMCaxapuIoB
141 [Monucaxapu | [Monucaxapusl. Kpaxman, CpaBHHBATh CTPOCHHUE U K.YV/. Oco3HaBarh [pesentarms | JlaGopar
T TJIMKOTEH | IIEJITI0N03a Kak CBOMCTBa KpaxMasa U OCYIIECTBISITH ACIOBYIO 3HAYUMOCTb «YTIeBoab OpPHBbIH
OHMOJIOTNYECKUE MONTUMEPBL. LEIUTFONI03bI. XapaKTepu30BaTh KOMMYHHKAIIUIO KaK CO CBEPCTHUKAaMH | HayKH, onbIT 12.
Kpaxman kak cMech aMHIIO3bI U Ba)KHEHIIMe XU-MUYECKUe ILYY. TOTOBHOCTB K Onpenene
aMIJIONIEKTHHA, ero Qu3YecKue CBOWCTBA NOJIHMCAXapUIOB. HCKaTh U HAXOIUTh 00001IeHHbIE Hay4HO-
cBOMcTBa. XUMHUYECKHE CBOHCTBA | XapaKTepH30BaTh MIPAKTHIECKOe | CIIOCOOBI pelIeH s 3a4a4, B TOM YHCIIe, | TEXHHYIECKOMY e
KpaxMaJia: THAPOJIHU3, 3HAUCHUE MOJIUCAXAPHUJIOB. OCYIIECTBIISITh Pa3BEePHYTHIN TBOPYECTBY, Kpaxmana
KauyeCTBCHHas peaknust ¢ noJoM U | ComocTaBIIsITh XUMUIECKHE MH()OPMAIIMOHHBIHA TTOHCK 3aUHTEPECOBAHHO B
€e IIPUMEHEHHE IS CBOMCTBA OJIUCAXapUAOB C P.YVYA. CTb B HAYYHBIX IpPOaYKTa
00Hapy>KeHHsl Kpaxmasa B 0071aCTSIMU IPUMEHEHUSI. BBIOMPATh MyTh JOCTHKECHUS LIENH, 3HaHHUAX 00 X




MPOIYKTaX MUTaHUs. I THKOreH: XapakTepu3oBaTh TUIAaHUPOBATh PEIICHUE MIOCTABIEHHBIX | YCTPOWCTBE MHpa TUTaHUS
0COOEHHOCTH CTPOSHUS U OHOIOTHUYECKYIO POTTb 3a/1a4, ONITUMU3HPYS MaTepHanbHbIE U u oOmmecTBa
cBoiictB. Llemmronosa: ctpoerne n | nonmcaxapunos. ONHCHIBATH HeMaTepHaJIbHBIE 3aTPaThl
(u3uUecKre CBOMCTBA. oO1me npencTaBiIeHus 0
XUMHYECKHUEe CBOMCTBA MIPOU3BOJCTBE OyMaru.
LEIUTIOJIO3BL: TUAPOIIH3, HaGimonaTs 1 onuceBaTh
o0pa3oBaHue CIOKHBIX 3HUPOB. XMMHYECKHE PEAKIHH C
[TpumeneHne kpaxmana u TIOMOIIBIO POJHOTO SI3bIKA U
LeIUTI0II03EL. [IpakTHdeckoe SI3BIKA XUMUH.
3HaUEHHUE MOJIUCAaXapUIOB. Wnentudummposats Kpaxmai ¢
[MonsTue o mponsBoACTBE TIOMOIIBIO KaYeCTBEHHBIX
Oymarm. peaxuuii. Cobnronats npaBuia u
nipueMsl Ge30macHoi paboTHI ¢
XMMHYECKHMH BEIECTBAMH U
11a00paTOPHBIM 000pYHOBAHHEM
142| 8 | Ipaxruueck | IIpUroTOBIEHHE KPAXMATBLHOTO TIpoBOANTE XUMUYECKHI K.YVI. OueHnBaTh CBOM
ast pabota Ne | xieiictepa. KauectBeHHas 9KCIIEPUMEHT 110 THAPOIU3Y CtpouTh peueBble BHICKa3bIBAaHNUS B U 9yXHUe
7. peakius Ha kpaxmai. ['maponus kpaxmaina. Habmronars n YCTHOM M MHCBbMEHHOH (opme; MOCTYIIKY;
«'mapomus KpaxMaiia B KHCIIOH cpelie IpH OIUCHIBATh CAMOCTOSITENILHO apryMEHTHPOBATh CBOIO TOUKY 3pEHHSI | MOTHBHPOBATH
Kpaxmasa» KUIISTYEHUH pacTBOpa. MPOBOAMMBIE OMNBITHI ¢ Tomompo | ILYVY . CBOM JICHCTBUS,
OKCIepUMEeHTaIbHOE POIHOTO A3bIKA H S3bIKA XUMHU. OCYIIECTBIIATH AaHAIN3 OOBEKTOB C BBIPAXKaTh
TIOATBEPIKACHHUE PEaKIINU ColroaTh npaBuiia TEXHUKH BBIICJICHHEM CYIIECTBEHHBIX 1 TOTOBHOCTb B
THAPOIN3a Kpaxmaia Oe3omacHOCTH HECYIIECTBEHHBIX IIPH3HAKOB; mr000# cUTyanun
P.YYA. MOCTYIIUTh B
yMeHHue BHIOMpaTh Hanboee COOTBETCTBHUH C
3¢ peKkTHBHBIE CIIOCOOBI PEIICHUS [IpaBUJIAMHI
MOCTaBIICHHBIX 3a4a4. OCyIIecTBIATh TIOBEICHUS
caMo- M B3aHMOKOHTPOJIB IIpoLecca
BBITIOJTHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITEIILHO 0hOPMIISTH OTUET
143| 9 | Peuenue BrinonHeHnue ynpaxxHeHuit mo Hcnonb3oBath aqropuT™Mbl Ipu K.YYA. [Tpumensars
3amaq u TeMe «YTIEeBOJBI», Ha peutenny 3agad. CoCTaBIATH ‘YMeHHe JoroBapuBaThCs U NPUXOJUTH | TpaBmIa
BBIMIOJTHEHUE | COCTaBIICHHE ypaBHEHHI YPpaBHEHHS I10 33laHHBIM CXeMaM | K 00IIeMy peIIeHHIo B COBMECTHOM JIETIOBOTO
YIPaXHEHN | PeaKnuii, COOTBETCTBYIOIIHX npeBpamenuid. [IpoBoxuts JIeATeITbHOCTH; COTPYAHUYECTBA:
i 1o Teme 3a/laHHBIM CXeMaM, COJIepPKalllUM | pacdyeThbl 10 XUMHUECKUM ILYY. CpaBHUBATH
«YTIIeBOIBI» | HEM3BECTHBIC BEIECTBA. (hopMymam BemecTB U ‘YMeHHe MPOBOIUTH CPAaBHEHHE U pa3HbIE TOUKH
Pemenne 3a1a4 YpaBHEHUAM XUMHWYECKUX Knaccmbm(aumo 110 3a1aHHBIM 3pCHUA,
peakIiit KPHUTEPHSIM; CUUTATHCS C
P.YVYA. MHEHHUEM JPYroro
YMeHHe yIUTHIBAaTh BBIICICHHBIE YeJIoBeKa
Y4UTENEM OPUEHTHUPBI JEHCTBUS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUYECTBE C yUUTETIEM
144( 10 | XKupsl u YKupsl Kak CI0MKHBIE QUL XapakTepu30BaTh 0COOEHHOCTU K.YVI. OuenuBath ceon | [Ipesentanms | JlaGopar
Macnia TJIMLEPHHA U BBICIINX CBOMCTB HMPOB Ha OCHOBE UX CtpouThb peueBblie BHICKAa3bIBAHUS B U 4y)XHe «Kupbl u ux | OpHBIH
KapOOHOBBIX KHCIIOT. cTpoeHusl. XapakTepu3oBaTh YCTHOH ¥ NHCbMEHHOH (opme; HOCTYIIKY, CBOICTBa» onbIT 13.




PacturensHble 1 )KUBOTHBIE Ba)KHEHIIINE XUMUUECKHE apryMeHTHPOBATh CBOIO TOUKY 3PE€HHSI | MOTHBHPOBATh Kups! u
JKHPBL, UX cocTaB. Dusnyeckue CBOWCTBA )KHUPOB. ILYY. CBOH JICHCTBUS; ux
CBOMCTBA )KUPOB. XUMHUIECKHE XapakTepu30BaTh MEPOKCHIHOE OCYIIECTBIISATH aHAIN3 OOBEKTOB C BBIPaXKaTh CBOICTBa
CBOMCTBA )KUPOB: TUAPUPOBAHNE, | OKHUCIEHHUE )KUPOB. BBIIEIEHHEM CYLIECTBEHHBIX U TOTOBHOCTb B
oxucnenue. IlepoxcunHoe XapaxTepu3oBaTh 001acTi HECYIIECTBEHHBIX MPH3HAKOB; m000# cuTyanun
OKHCIJICHUE KUpOB. [Iporopkanue | mpuMeHeHHs KHpoB uymmuaoB 1 | P.YV]I. MOCTYIIUTh B
XKUPOB. ' HAPOIN3 MM OMBUIEHHE | UX OMOJIOTHYECKYIO POIIb. yMeHHe BBIOHpaTh Hanboiee COOTBETCTBUH C
JKHPOB KaK CII0co0 XapakTepu30BaTh MbLJIa KaK CONMU | 3 PeKTUBHBIEC CIIOCOOBI PEeLICHUS MIpaBUIAMH
TIPOMBIIIIEHHOTO ITOJTyYeHUS BBICIINX KapOOHOBBIX KHCIIOT. MOCTaBJICHHBIX 3a1a4. OCyIecTBIATh TIOBEJICHUS
coJeil BBICIINX KapOOHOBBIX HaGumronaTh 1 OIHCHIBaTH caMo- 1 B3aMMOKOHTPOJIb IIpoLecca
KHCTIOT. [ MapOreHu3aIys )KUpoB. | CaMOCTOSITENILHO POBOIHMBIE BBITIOJTHEHUSI SKCIIEPHMEHTA,
[Tpumenenne xupoB. MbLT4 Kak OTIBITHI C TIOMOIIBIO POTHOTO CaMOCTOSITEILHO 0pOPMIATH OTUET
COJIM BBICIINX KapOOHOBBIX SI3bIKA U SI3BIKA
KHCIOT. MoroIIue CBOUCTBA xuMun. CoOII0IaTh PaBUIIa U
Mmbuia. [IpencraBnenue o nipueMsl 6e30macHoi paboTHI ¢
manugax. OOIpenpecTaBIeHUs] | XUMHIECKHMH BEIECTBAMH U
0 OHoJoTNUecKnX QYHKIHIX n1ab0paToOpHBIM 000pyHOBaHHEM
JIUITAJIOB.
145 11| Cemunap VIeBoabl M KUPB — MCTOUHUKK | CucTeMaTnsupoBath u 0606mars | K.YV, OueHnBaTh CBOM
«YTJeBOIBl | 3HEPTHM B YEIOBEYECKOM TIOJTy4eHHBIE 3HaHUS O cTpoeHnr, | CTpOWTH peueBble BHICKAa3bIBAaHUS B U 9yXHUe
U JKHPBI — OpraHu3Me CBOMCTBAXx yIJICBOIOB U KHPOB. YCTHOM M MHUCBbMEHHOH (opme; MOCTYIIKY;
HCTOYHHKHU XapaxTepu3oBaTh apryMEHTHPOBATh CBOIO TOUKY 3pEHHSI | MOTHBHPOBATh
SHEPTUH B SHEPIrEeTUYECKYIO LIEHHOCTh ILYVY. CBOM JICHCTBUS,
qeJo- YTJIEBOJIOB ¥ KHUPOB IS OCYIIECTBIIATh aHAIN3 OOBEKTOB C BBIPaXKaTh
BEUECKOM YeJIoBeKa BBIICJICHHEM CYIIECTBEHHBIX 1 TOTOBHOCTb B
OpraHu3Me» HECYIIECTBEHHBIX IIPH3HAKOB; nr000# cuTyanuu
P.YVYI. MIOCTYIIHUTH B
yMeHHe BBIOMpaTh Hanboee COOTBETCTBUH C
3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS MIpaBUIAMHI
MOCTaBJICHHBIX 3a1a4. OCyIIecTBIATh MOBEJICHUS
caMo- ¥ B3aHMOKOHTPOJIB IIpoLecca
BBITIOJTHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITEIILHO 0hOPMIISATH OTUET
146| 12| Amunokucn | Amunokucnorsl. Cocras, XapakTepu30BaTh BaKHEHILINE K.YVYI. OueHnBath Ipesenramust | JemMoncr
OTBI CTPOEHHUE U HOMEHKJIATypa XUMHUUYECKUE CBOKCTBA Pa3BEPHYTO, JIOTHYHO ¥ TOYHO COOCTBEHHYIO «AMUHOKHCIO | palMH.
aMHUHOKHCIOT. ['oMosorndeckuif | aMMTHOKHCIIOT. XapaKTepU30BaTh | M3JIaraTh CBOIO TOUKY 3PSHUS C yue6HyT0 TBD) O06pa3sis
pAd NPEACIbHBIX aMUHOKHUCIIOT. AMHUHOKHCJIIOTHI KaK aM(bOTeprIe HCITIOJIb30BAHHUEM aJICKBATHBIX (yCTHbIX JACATCIIBHOCTD: AMUHOKHC
W3omepus mpenenbHbIX OpPTaHWYECKHEe COSANHEHHSI. Y MICEMEHHBIX) SI3BIKOBBIX CPEJICTB CBOHM
aMHHOKHCIOT. OnTudeckas Xapaxtepu3oBathb GyHKIHH, ILYY]. JIOCTHIKEHMS, ot
n3omepus. Ou3ndeckre cBoCTBa | 00JIaCTH IPHMEHEHHUS Ymenue IpeoOpa3oBBIBATE | CAMOCTOSATEILHOC
NpEaACIbHBIX aMUHOKHCIIOT. AMHUHOKHUCIIOT U UX MH(bOpMaLIHlO U3 OAHOro BHJA B| Tb, MHULIUATHUBY,
OCHOBHBIE aMUHOKHCIIOTHI, OHOJIOTHYECKYIO POJIb. IPYTOi. OTBETCTBEHHOCTb,
oOpasyromue 6enxu. CriocoOs JeMoHCTpUpOBaTH 001IICE P.YVYA. MPUYHHBI HEYIaq

MOTYy4YEHUs] aMUHOKHCIIOT.
AMHHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpraHW4eCcKHe COeAUHEHHS,

MOHATHE O MUKINYECKUX aMUIaX.
HabnronaTe 1eMOHCTpUpyEMBIE
OTIBITHI

KOHTpPOJIb B (JOpME CIIMYEHHS crocoda
JEUCTBUSI U €T0 pe3yibTara ¢
3aJIaHHBIM 3TAJIOHOM C




paBHOBECHUS B pacTBOpax

HETbI0 0OHAPYXKEHUS OTKIIOHEHHH U

AMHUHOKHCIIOT. OTJINYHUH OT ITaNOHA
147] 13| AmuHOKHCT CBolicTBa aMUHOKHCIIOT: XapakTepuzoBaTh BaKHEHIInE K.YVY]I. OreHuBaTh IIpesenTanus
OTHI KHCJIOTHBIC X OCHOBHBIE XHMHYECKHe CBOMCTBA Pa3BepHYTO, JIOTHYHO U TOYHO COOCTBEHHYIO «AMHHOKHCIIO
CBOMCTBa; U303JIEKTPUIECKast AMUHOKHCIIOT. XapaKTepU30BaTh | M3JIaraTh CBOIO TOUKY 3PCHUS C yueOHyT0 THI
TOYKa; AKUINPOBAHHUE U aMUHOKHCIIOTHI Kak aM(OTepHbIe | UCIONb30BaHUEM a/IeKBATHBIX (YCTHBIX | AEATEIBHOCTD:
aIMINPOBAaHNAEC AMHHOT PYIIITHI; OpTraHWYeCKHEe COCANHEHHSI. Y MICEMEHHBIX) SI3BIKOBBIX CPEJICTB CBOHM
3TepuduKaIs; peaKIuu ¢ XapakTepu30BaTh QyHKIUH, ILYY. JIOCTHIKEHMS,
a30THCTOM obnacTi IpIMEHEHHS Ymenue peoOpazoBHIBATh| CaMOCTOSTENHEHOC
kucnoToil. KauectBeHHbIE aMUHOKHCIIOT M UX uHboOpMaIMIO U3 OJHOTO BUJAA B| Tb, HHULUATHBY,
peaKIu Ha aMHHOKHUCIIOTEI C OHOJOTHYECKYIO POJIb. IPYTOH. OTBETCTBEHHOCTb,
rugpokcugom meau (1), JleMoHCTpHpOBaTh 00IIee P.YVYA. IIPUYMHBI HEY a4
HUHTUAPHHOM, 2,4- MIOHSTHE O IIMKINYECKUX aMUiaX. | KOHTPOJb B hopme cimueHns cnocoda
IUHUTPO(TOPOEH30TIOM. Habmronate 1eMoHCTpUpyeMBbIe JICHCTBHS U €T0 pe3ybTaTa ¢
Criennduryeckre Ka4ecTBEHHbIE OITIBITHI 3aJJaHHBIM 3TaJIOHOM C
pEaKIy Ha apOMaTUYECKHe U HETbI0 0OHAPYKEHHS OTKIIOHEHHH H
TeTepPOIUKINIECKHE OTJIMYHUH OT ITANOHA
aMHUHOKHCIIOTEI C
KOHIEHTPUPOBAHHON a30THOM
KHCJIOTOH, Ha IUCTEHH C
aneratom cBunua (II). [Tonstue
0 LUKIMYECKUX aMHUIaX —
JIaKTaMax M AUKETONHUIIEePa3HHAX.
buonornueckoe 3HaueHHE 0.
amMuHOKHCIOT. O6macTn
MIPUMEHEHHs] aMHHOKHCIIOT.
148| 14| Hentump IMenTuabs, UX CTPOEHHE. XapakTepu30BaTh CTPOECHHE K.YVI. BBIPAXKATH
IMenTuanas cBsI3b. AMHIHBINA Ba)KHEHIIINEe XUMUIECKHE CrpouTh peueBblie BHICKa3bIBAaHUS B MOJIOKUTENBHOE
XapakxTep NeNTUIHON CBA3H. cBolicTBa nentuoB. OOBICHATH YCTHO# M MHUCbMEHHOH (opme; OTHOIIEHHUE K
Cunres nentuoB. ['naponms MEXaHU3M 00pa30BaHUs U apryMeHTHPOBATh CBOIO TOUKY 3pEHHSI | Ipomeccy
MEeNTUA0B XapakxTep NeNTUAHON CBSI3U ILYY . MO3HAHUSL:
OCYIIECTBIIATH aHAIN3 OOBEKTOB C MPOSIBIATH
BBIJICJIECHUEM CYIIECTBECHHBIX U BHUMAaHHUC,
HECYIICCTBEHHBIX IPU3HAKOB; YAUBJIEHUE,
P.YVYI. JKenaHue 0oJbIIe
yYMeHHe BEIONpaTh Hanboiee y3HATbH
3¢ eKTHBHBIE CITOCOOBI PEIICHHS
TIOCTABJICHHBIX 3a/a4.
149| 15| Benku Benku kak MpUpoIHBIE XapakTepr30BaTh OENKH Kak K.YVI. I[IposBIsSITH B I[pesenTanus
o6uonomumepsl. CocTaB n nonunentuapl. ONHUCHBATH OCYIIECTBISITH ACIOBYIO KOHKPETHBIX «benkny
cTpoenne 6enkoB. [TepBuanas CTPOEHHE U CTPYKTYPHI Oerka. KOMMYHHKAIIHIO KaK CO CBEPCTHHKAMH | CHTYyaIusxX
CTPYKTYpa 6e1KoB. XHMHUYECKHE XapakTepu3oBaTh QyHKLIUH, ILYY. J00poKeNnaTeNbHO
METO/IbI YCTaHOBJICHHS obacTy NpUMEHEHHs OSIIKOB HCKaTh U HAXOAUTH 000OIICHHBIE CTb, IOBEpHE,
aMHUHOKHCIIOTHOTO COCTaBa 1 HX OHOJIOTHYIECKYIO POJIb. CrocoOBI penIeHns 3a1ad, B TOM YHClle, | BHUMaHHE,
MIOCJIEIOBATEILHOCTH. Wnentudurmposars 6enku ¢ OCYIIECTBIISATh Pa3BEPHYTHIN MOMOIIb

DepMEHTaTUBHBIN MMAPOIN3

TIOMOIIbIO KAYCCTBCHHBIX

UH(OPMAIIMOHHBIH TOHCK




GenkoB. BropuyHnas cTpykrypa
OEJNKOB: (-CIIHpalib, B-CTPYKTypa.
Tperuunas ¥ YeTBEpTHIHAS
CTPYKTypa OesIKOB.
JucynbbuaHble MOCTUKH U
HOHHEIE U BaH-JIeP-BaalbCOBBI

peaxuuii. Habmonats u
OIUCBIBATH CAMOCTOSTEIBHO
MIPOBOIMIMBIC XUMHUIECKHE
PEaKLUHK C TIOMOILBIO POJAHOTO
SI3bIKA U A3bIKA XUMUH.
CobiroaTh npaBuiia ¥ IpHEMBI

P.YV].

BBIOMPATh MyTh JOCTHXKEHUS LEIH,
IUTAaHUPOBATh PEIIeHNE TIOCTaBICHHBIX
3aj1a4, ONITUMHU3HPYS MaTepHaNbHbIE U
HeMaTepHaIbHBIE 3aTPaThI

(runpodoOHbIe) 6e3omacHOl paboThI ¢
B3aMOJICHCTBHSL. XMMHYECKHMH BEIECTBAMH U
J1a00paTOpHBIM 000pYIOBaHUEM
150 16| Xumuueckn | Xumuueckue cBOMCTBA GENKOB: Wnentuduunposars GEIKU ¢ K.YV, OuenuBats cBon | [IpesenTanus
€ CBOHCTBa THIPOJIN3, EHATypals, TIOMOIIBIO KaYeCTBEHHBIX CtpouTh peueBble BHICKA3bIBAaHUS B U dyXHe «benkny
OenKoB Ka4eCTBCHHBIC (I[BETHHIC) peaxuuii. Habnronate u YCTHOU M TUCEMEHHOM (opMe; MOCTYIIKH;
peakIyuu Ha OemKH. OTUCHIBATH CAMOCTOSITENTHHO apryMEHTHPOBATh CBOIO TOYKY 3PCHHS | MOTHBHPOBATh JlaGopar
Buonormueckue GpyHKINH MPOBOJAMMBIC XHMHYECKHE ILYY. CBOU JICHCTBUS; OpHBIH
6eIKoB. PEaKIMU ¢ TIOMOIIBI0 POJHOTO OCYIIECTBIISATh aHAIN3 OOBEKTOB C BBIPa)XKaTh onbIT 14.
SI3bIKa M SI3BIKA XUMHUH. BBIICJICHHEM CYIIECTBEHHBIX 1 TOTOBHOCTb B L{BeTHBIE
ColuroaTh npaBuiia ¥ NpUEMBI HECYIIECTBEHHBIX IIPH3HAKOB; 000 cUTyanuu peakuuun
6e30macHOM paboTHI ¢ P.YVYA. MOCTYIIUTh B 0eKoB
XUMHYECKHMH BEIECTBAMH U yYMeHHe BEIONpaTh Hanboiee COOTBETCTBUH C
nabopaTopHBIM 000pyIOBaHHEM 3¢ deKTHBHBIE CTTOCOOBI PEIICHIUS MIpaBUIAMHI
MOCTaBJICHHBIX 3a/1a4. TIOBEJICHUSI
151| 17] Cemunap CBsi3b CTPOEHHS GEIIKOB € X Cucremarusuposars u 0006mars | K.YV, OLieHUBaTH
«CBs13b OHOJIOTUYECKUMH (DYHKITUSIMH. MIOTy4eHHBIE 3HAHUS O CTPOCHHUH, | Pa3BEPHYTO, JIOTHIHO U TOTHO COOCTBEHHYIO
CTPOCHUS [MpeBpamienus 6e1KOB MHIIHN B CBOHCTBax OEIKOB. M3JIaraTh CBOIO TOUKY 3PEHHS C yaeOHyI0
OenkoB ¢ uX | opranmsme. JlocTmxeHus B XapakTepu30BaTh XUMIIECKUE HCIIOBb30BAHUEM a/IeKBATHBIX (YCTHBIX | JEATEIBHOCTB:
Ouonorudec | M3y4EHUH CTPOCHUS U CHHTE3a MEe-TO/BI YCTAaHOBIICHUS U MICHMEHHBIX) SI3BIKOBBIX CPEJICTB CBOH
KUMH 6enKoB aMHUHOKHCJIOTHOTO COCTaBa n ILYY. JIOCTH)KEHMS,
GbyHKIMIMA MIOCJIeIOBATEIbHOCTH Ymenue peoOpa3oBHIBATh| CaMOCTOSITENHEHOC
» uHdopmanuo U3 OJTHOTO BWJA B| Th, MHULIUATHBY,
JIpYTOH. OTBETCTBEHHOCTb,
P.YV/. MIPUYUHBI HEY1a4
KOHTPOJb B (hopMe cimaeHns cnocoda
JICHCTBHS U €ro pe3yibTaTa ¢
3aJJaHHBIM 3TaJIOHOM C
LIeNBI0 0OHAPYKEHUsI OTKIIOHEHUH 1
OTJIMYHUH OT ITATOHA
152| 18| Peurenue Perenne 3a1a4 ¥ BBIMOJIHEHHE M cronb30Bath alNropuTMbI IPH K.YYI. [TpuMeHsTH
3amaq u YIPaXHEHUH IO TeMe pelIeHnH 3a1ad ‘YMeHHe JoroBapuBaThCs U MPUXOJUTh | TpaBmIIa
BBIMONHEHUE | «AMHHOKHCIOTHL. [lenTruabr. K 00IIeMy penIeHHuIo B COBMECTHOH JIETIOBOTO
ynpaxaern | bemkm» JIeATeITbHOCTH; COTPYAHUUYECTBA:
i 1o Teme ILYVY . CpaBHMBATH
«AMHHOKHC ‘YMeHHe MpoBOIUTE CPaBHEHHE U pa3HbIE TOUYKH
JIOTHIL. KJITaCCU(HKAIIHIO 110 33TaHHBIM 3peHus;
IenTunsr. KPUTEPHUSIM; CUHUTAThCS C
benxu» P.YVYI. MHEHHEM APYIroro

YmMmenue YYUTHIBATH BbIACJICHHLIC

YCJIOBCKa




YUYUTENIEM OPUEHTHPbI ACHCTBHS B
HOBOM y4eOHOM MaTepHae B
COTPYAHHYECTBE C yIUTEIEM

153| 19| Pewenue Peruienne 3a1a4 1 BBIIOTHEHHE Hcnomp30BaTh arOPUTMBI IPH K.YV, [pumeHsTH
3ama4 u yTIpaXHEHUH 110 TeMe peleHny 3a1aq ‘YMeHHe J0oroBapuBaThCs U MPUXOAUTh | TpaBuiIa
BBIMONTHEHUE | «AMHHOKHCIOTHI. IlenTuabl. K 00IIeMy pEeLIeHHIO B COBMECTHOM JIETIOBOTO
ynpaxHeHd | bemxu» JEATEIBHOCTH; COTPYAHUYECTBA:
i 10 TeMe ILYY. CpaBHMBATH
«AMUHOKHC ‘YMeHue MpoBOAUTE CPAaBHEHHE U pa3Hble TOUKH
JIOTHI. KJITacCU(HKAIIMIO 110 33AaHHBIM 3peHus;
IenTunsr. KPUTEPHUSM; CUHUTATHCS C
benxu» P.YY.. MHEHHUEM JpPYyroro
YMeHHe yIUTHIBaTh BBIACICHHBIE JenoBeKa
YUYHTENIeM OPUSHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHUYECTBE C YUHTEIEM
154 20| Crpyxrypa HyxnenHoBbIe KUCIIOTHI. XapakTepu3oBaTh HYKJICHHOBBIC K.YVY]. OueHuBaTh CBOU
HykinenHoBel | Hyxmeosumasl. Hykneotumsr. KHCIIOTHI KaK IIPUPOIHBIE DopmupoBaHue yMeHHs paboTaTh B U dyXHe
X KHUCJIOT HyxienHOBBIE KUCIOTHI Kak noauMepsl. OnuckBaTh napax, OTBe4aTh Ha BOIIPOCHI yUUTENs, | MOCTYIIKH;
npupoHble noauMepsl. CocTaB U | CTPYKTYPHI HyKIEHHOBBIX YMEHHE UCTIOIb30BaTh XMMHIECCKUH MOTHBUPOBATh
CTPOCHUE HYKJIEHHOBBIX KHCIOT kucnoT. CpaBHUBATH CTPYKTYPBI SI3BIK CBOM JICHCTBYS;
(AHK u PHK). I'mapomus 0€NKOB ¥ HyKIIEMHOBBIX KHCIIOT. ILYVYA. BBIpaKaTh
HYKJIEMHOBBIX KMCJIOT OnuceiBath ctpoenue JIHK u dopmMupoBaHue yMeHMs HaOII01aTh, TOTOBHOCTb B
PHK. XapakrepuzoBartb JleNaTh BBIBOABI IPU IPOBEIEHUH m000i cUuTyanun
Ba)KHEHIIINEe XUMUIECKHE OIBITOB, YMEHUSI pabOTaTh C KHUIOi MOCTYITUTh B
CBOWCTBA HYKJICUHOBBIX KHCIOT P.YVYI. COOTBETCTBUU C
Ilenenonaranue 1 MIaHUPOBAHUE. IIpaBUJIAMH
TOBEJICHUSI
155| 21| Crpykrypa HyKJIEHHOBBIE KUCIIOTHIL. XapakTepu30BaTh HyKICHHOBEIE K.YY]I. BBIpAXaTh
HyksenHoBbl | Hyxneosuasl. Hykneotumast. KHCJIOTHI KaK IIPUPOJIHBIE CTpouTh peueBble BHICKa3bIBAaHUS B MOJIOXKUTEIIbHOE
X KUCIIOT HykienHOBBIE KHCITOTHI KaK nonuMepsl. OIMHICHBaTh YCTHOH M MICHbMEHHOH (opme; OTHOIIICHNUE K
npupoaHbie noauMepbl. CocTaB U | CTPYKTYpbl HyKJIEHHOBBIX apryMEHTHPOBAThH CBOIO TOUKY 3PEHUS npoueccy
CTPOCHNE HYKJICHHOBBIX KUCIIOT kucnoT. CpaBHUBATH CTPYKTYPHI IL.YYya. MIO3HAHUS:
(AHK u PHK). I'mnpomus 0EJIKOB ¥ HyKJICHMHOBBIX KUCIIOT. OCYIIECTBIIATH aHAINU3 00BEKTOB C MIPOSIBIISITH
HYKJIEHHOBBIX KHCIOT OnuceiBath ctpoenue JIHK u BBIJICJICHUEM CYLIECTBEHHBIX U BHUMaHHUe,
PHK. XapakTepu3oBaTb HECYIIECTBEHHBIX ITPU3HAKOB; YIAUBIICHUE,
Ba)KHEHIIMEe XuMHUECKue P.YVYA. JKeJIaHue OoJbIre
CBOMCTBA HYKJIEHHOBBIX KUCIIOT yMeHHe BbIOHpaTh Hanbosee y3HaTh
3¢ eKTUBHBIC CITOCOOBI PEIICHHS
TIOCTABJIEHHBIX 3a/1a4.
156| 22| Buonoruuec | Poib HyKIEMHOBBIX KUCIOT B OnepupoBaTh MOHATHIMA K.YVI. I[IposiBIsSITH B
Kasi poib KHU3HEEATEIBHOCTA OPTaHU3MOB. | «PEIUTHKAIHAY», «TPAHCKpHIIIH», | PopMupoBaHue yMeHuUs paboTaTh B KOHKPETHBIX
nykiaenHoBbl | @ynkiuu JHK u PHK. (TpaHCIALUAY, rapax, OTBEYaTh Ha BONPOCHI YUHUTENA, | CUTyalusIx
X KUCIIOT KommieMeHTapHOCTb. «KOMILIEMEHTapHOCThY, YMEHHE UCTIONb30BaTh XMMHYECKUH J00poKeNnaTeNbHO

I'enernueckuit koa.
HWccnenosanue cocraBa JIHK

«varpuuHas PHK»,
«rpaHcnoptHas PHK),

S3BIK
LYY/

CTb, IOBEpHE,
BHUMaHHUE,




YEJIOBEKA U €ro MPaKTUYECKOC
3HAYCHUC

«pudocomHuast PHK». OnucreiBats
¢ynxuun JHK u PHK.
PackprIBaTh OHOJIOTHYECKYTO
POJIb HYKJIGHHOBBIX KUCIIOT

dopmupoBaHre YMEHHs HaOII0AaTh,
JeTIaTh BBIBOJBI P IIPOBEACHUI
OIIBITOB, YMEHUSI PabOTaTh C KHUTOi
P.YV/.

Ilenenonaranue ¥ IIaHNPOBaHUE.

ITOMOIIIb

157 23] Ipaktuueck | Pemenue kauecTBEHHBIX 3a1a4 Ha | [IpOBOAMTH XUMHYECKHI K.YV, OlLEeHnBaTh CBOU
ast pabota Ne | pacro3HaBaHHe 9KCIEPUMEHT MO pacrno3HaBanuilo | CTPOUTH peueBbie BHICKA3bIBAHHS B U 9yXKHUe
8. KHCIIOPOJICOIEPIKAIIIX KHCIIOPOJICOIEPIKAIIIIX YCTHOH M MICBbMEHHOH (opme; MOCTYIIKY;
«Vnentudu | opraHMYECKHX COeAMHEHHUH OPraHMYeCKUX COCITHHCHH. apryMEHTHPOBATh CBOIO TOYKY 3pCHHS | MOTHBHPOBAaTh
Karus Habmronath ¥ OMKUCHIBATH ILYVY. CBOM JICHCTBHS;
OpraHU4ecK CaMOCTOSITENIFHO ITPOBOIUMEIS OCYILECTBIISATh aHAJIN3 OOBEKTOB C BBIpaXKaTh
ux OIIBITHI C TIOMOIIBIO POTHOTO BBIICJICHHEM CYIIECTBEHHBIX 1 TOTOBHOCTb B
BEIIECTB SI3bIKA U A3bIKA XUMHH. HECYILIECTBEHHBIX IIPU3HAKOB; mo06oi cuTyanun
CoOnroaTh MpaBwiia U MPHUEMBI P.YVI. MOCTYIIUTH B
6e3omacHoi paboThI ¢ yMEHHUE BhIOHpaTh Hanboee COOTBETCTBHUH C
XAUMHYECKIMH BEIECTBAMH U 3¢ deKTHBHBIE CTTOCOOBI PEIICHUS MIpaBUIAMHI
n1abopaToOpHBIM 000pyAOBaHHEM MOCTaBJICHHBIX 3a1a4. OCyIIecTBIATh TIOBEJICHUS
caMo- M B3aHMOKOHTPOJIB IIpoLecca
BBITOJIHEHHS SKCTICPUMEHTA,
CaMOCTOSITEIbHO OOPMIIATH OTUYET
158| 24| Kondepenun | 3ammra npoekTHBIX paboT OcymecTBsaTh nmosHaparenbuyo | K.YV, OueHuBath
Ui 1o y4aImxcst pediexcuio B OTHOIICHUT Pa3BepHYTO, JIOTHYHO U TOYHO COOCTBEHHYIO
3aIuTe COOCTBEHHBIX JJOCTHI)KEHUH B U3NaraTh CBOIO TOUKY 3PEHHS C yueOHY0
MIPOEKTHBIX mpolecce peleHus y4eOHbIX, HCIIOJIb30BAaHUEM a/ICKBATHBIX (YCTHBIX | JESTEIBHOCTB:
pabor HCCIIEIOBATENBCKUX U Y IMCbMEHHBIX) S3BIKOBBIX CPEICTB CBOH
M03HABaTEIbHBIX 3a/1a4 ILYVY. JIOCTHKEHHUS,
VYmenue npeoOpa3oBIBaTh| caMOCTOATENBHOC
uHdpopmamo  u3 OJIHOTO BUJA B| Th, HHHUIMATHBY,
JPYTOii. OTBETCTBEHHOCTb,
P.YVYI. MIPUYUHBI HEYAAY
KOHTPOJIb B hopMe cimueHns cnocoda
JSHCTBUS U €ro pe3ysbTaTa ¢
3a1aHHBIM TAJIOHOM C
LeNbI0 OOHAPYKEHHS OTKIOHEHHH U
OTJIMYMI OT TAJIOHA
159| 25| Koudepenn | 3aumra npoeKTHBIX paboT OcymiectBisTh mozuaBarenpiyo | K.YV, O1ueHnBaTh CBOH
usd 1o ydanuxcs pe(bﬂelccmo B OTHOIIICHHUHU CTpOl/ITb PECUYCBLIC BhICKAa3bIBaHUS B U 9yXue
3alMTe COOCTBEHHBIX JJOCTHKEHUH B YCTHOH U MUCbMEHHOU (opme; IIOCTYIIKH;
TMPOCKTHBIX Mpouecce peucHus yqGGHbIX, APryMEHTHUPOBATH CBOIO TOUKY 3PCHUA MOTHUBHUPOBATH
pabot HCCIIE0BATENbCKUX U ILYVY . CBOU JICUCTBUS;

IIO3HAaBaTCJIbHBIX 3a1a4

OCYILECTBIISATh aHaJIN3 0OBEKTOB ¢
BBIJICJICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IIPH3HAKOB;
P.YVI.

yMeHue BbIOHpaTh Hanbosee

3¢ heKTHBHBIE CIIOCOOBI PEIICHHUS

BBIPAXKAaTh
TOTOBHOCTD B
r000# cUTyanuu
HOCTYIIUTH B
COOTBETCTBHU C
HpaBHIIAMH




MOCTaBJICHHBIX 3aad. HOBEJICHUS
160| 26| OGoGmarom | 3amaHus Mo COCTABIEHUIO Cucrematusuposath u 0606mars | K.YV, OueHuBath
ee YpaBHEHHUH peakuuii ¢ yuacTHeM | IoJydeHHBIE 3HAHUS O CTPOCHHUH, | YMeHHe caMOCTOSTEIEHO COOCTBEHHYIO
MIOBTOPEHHE | a30TcoAepiKamux 1 CBOMCTBAX, OJy9eHHU 1 OpTaHN30BBIBATH yueOHOE y4eOHyT0
II0 TeMe OHMOJIOTNYECKH aKTUBHBIX IIpUMEHe-HUH a30TCOJIepKallliX U | B3aNMOJEHCTBHUE B IpyIIIIe JIeATeIbHOCTD:
«A30T- OPraHMYECKUX BELIECTB. OHMOJIOTHYECKH aKTUBHBIX ILYY . CBOHU
conepxamu | CocraBiieHue ypaBHEHUH 110 OpPraHWYECKHX Be- IECTB. OCYIIECTBIISATH aHAIN3 OOBEKTOB C JOCTVKEHUS,
e 3aaHHBIM cXxeMaM IpeBpamennid. | CocTaBisATh 0000IIaroNIIIe BBIZIEJICHHEM CYIIECTBEHHBIX 1 CaMOCTOSITEIILHOC
6uonoruuec | PacdeTsl mo XUMHUECKUM cxeMsl. [IpoBoANTE pacyeTs! 1o HECYIIECTBEHHBIX PH3HAKOB; Th, UHUIIMATUBY,
K1 (dbopMymnam BemecTB U XUMHYIEeCKHM popmynam Bemects | P.YV]I. OTBETCTBEHHOCTD,
aKTHUBHbIC YPaBHEHHUSIM XUMHUYECKUX U ypaBHEHUSIM XUMUYECKUX OcCyIIeCTBIATh UTOTOBBIN U MPUYUHBI HEYAad
OPTaHMiCeK | neaxmuit peakiuii HOIIArOBBI KOHTPOJIb MO Pe3ybTaTy;
ue AZIeKBaTHO BOCIIPHHHMATH OLICHKY
BEILECTBa» yamTens
161| 27| O6GoGmarom | 3amanus Mo COCTABIEHUIO Cucrematusuposath u 0606mars | K.YV, OueHuBath
ee YpaBHEHUH peaknuii C yqacTHeM | HOJydeHHbIEe 3HaHHS O CTPOCHHH, | YMEHHe CaMOCTOSITEIEHO COOCTBEHHYIO
MIOBTOPEHHE | a30TcoAepiKalux U CBOMCTBaX, MOJy4eHHHU 1 OpraHN30BBIBATH yueOHOE yueOHyI0
TI0 TeMe OHMOJIOTNYECKN aKTHBHBIX IIpUMEHe-HUH a30TCOJIepKaliX U | B3aNMOJICHCTBHUE B IPyIIIIe JIeSATeNBHOCTD:
«A30T- OPraHUYEeCKUX BELIECTB. OHMOJIOTMYECKH aKTUBHBIX ILYY . CBOM
conepxamu | CocraBieHne ypaBHEHUH 110 OpPraHWYECKHX Be- IIECTB. OCYIIECTBIISATH aHAIN3 OOBEKTOB C JOCTYOKEHUS,
e 3aaHHBIM cXxeMaM mnpespameHuid. | CocTaBisiTh 0000IIatoNIe BBIICJICHHEM CYIIECTBEHHBIX 1 CaMOCTOSITEIILHOC
O6uonornuec | PacdeTsl Mo XMMHYECKUM cxeMsbl. [IpoBoANTE pacyeTs! 1Mo HECYIIECTBEHHBIX IIPH3HAKOB; Th, THUIMATHUBY,
K1 (dopMynam BemecTB U XUMHYECKHM popmynam BemectB | P.YV]I. OTBETCTBEHHOCTD,
aKTHUBHBIC YPaBHEHUSIM XUMUYECKHX 1 YPaBHEHUSIM XUMHUYECKHAX OcCyIIecTBIATh HTOTOBBIH MPUYHHBI HeYAad
OPTaHMiCek | neaxrmit peakiuii MOIIArOBBI KOHTPOJIb MO Pe3yabTaTy;
ue AIeKBaTHO BOCTIPHHUMATH OLIEHKY
BEILIECTBa» yunTens
162| 28| Kontponsna | Kourpons sHanui o TeMe OcymecTBasaTs nosuaparensuyo | K.YV, OueHnBath
a padota Ne | «AzoTcoaepxaliye U pediexcuio B OTHOIICHUT CTPOUTH PEeUEBbIC BBICKA3bIBAHUS B COOCTBEHHYIO
4 o Teme OHMOJIOrNYECKN aKTHBHBIE COOCTBEHHBIX JJOCTHI)KEHUH B MUCBMEHHOU (opMe; apryMeHTHPOBaTh | yueOHYIO
«A3oTcoziep | opraHWueckue BELIECTBa IpoLecce perieHns y4eOHbIX U CBOIO TOYKY 3pCHUS JIeATENBHOCTD:
JKalue u MO3HABATEIbHBIX 33]a4 ILYY]. CBOU
Guonoruuec Ymenune peoOpa3oBBIBaTh | JOCTHXKEHUS,
KU uHbpOpMaALIMIO M3 OJTHOTO BH/Aa B| CaMOCTOSITEIBHOC
aKTHBHEIC IPYTOH. Th, UHUIIMATHUBY,
OpraHUuYeCcK P.YV/. OTBETCTBEHHOCTb,
ue KOHTPOJIb B popMe CIMUeHH st criocoba IIPUYMHEI HEYa4
BCIICCTBA» JIEUCTBUS U €T0 pe3yibTara ¢
3aJJaHHBIM 3TaJIOHOM C
LIeNBI0 0OHAPYKEHUsI OTKIIOHEHUH 1
OTJINYUH OT ITATOHA
163| 29| Anamus Pas6op u npopabotka ommbok u | OcyiiecTsiaTs No3HaBarenbHyo | K.YV, OueHuBath
OIIHNOOK U HETOYHOCTEH, C/eaHHbIX NIPU pediexcuio B OTHOIICHHN CTPOUTH peUeBbIC BEICKA3bIBAHMS B COOCTBEHHYIO
KOPPEeKIHs BBIMOJTHEHUH KOHTPOJIBHOM COOCTBEHHBIX JJOCTIKCHUH B HMICBMEHHOH (opMe; apryMeHTHPOBaTh | yueOHYIO
3HAHUI O paboThI IIpornecce pereHns y4eOHbIX U CBOIO TOUKY 3pCHUS JIeATeIIBHOCTD:
TEME IO3HaBATE/IbHBIX 3a1a4 ILYY]. CBOU




«A3zotconep Ymenue peoOpa3oBbIBaTh | JOCTHXKEHUS,
Kalue u uHQOpPMaIMI0O M3 OJHOTO BHAA  B| CaMOCTOSITENBHOC
6uomnoruuec JIpYTOi. Th, UHUIIMATUBY,
KH P.YVYI. OTBETCTBEHHOCTb,
aKTHUBHbIC KOHTpOJb B (hopMe cnuueHust cnocoba | MpUYUHBI HEyAad
OpraHu4ecK JEUCTBUSI U €T0 pe3yibTara ¢
ue 3a1aHHBIM 3TAJIOHOM C
BEILECTBA» LETbI0 0OHAPYKEHUS OTKIIOHEHHH U
OTJIMYHIA OT 3TAJIOHA
164| 30 | Ypox- PasnnyHbIe MCTOYHUKN Cucrematusuposathb u 0606mars | K.YV, OueHuBath
KOH(EPEeHIN | TPOMCXOKACHHS OPraHHIECKUX MIOJTy4eHHBIE 3HAHWUS O CTPOCHHH, | pa3BepHYTO, JIOTHYHO U TOYHO COOCTBEHHYIO
st «Kaxk Ha MOJIEKYJI: KOCMUYECKHE, CBOMCTBax U QyHKIHAX U3JIaraTh CBOIO TOUKY 3PEHHS C yueOHyI0
3emite (doToxuMuUIecKue, OMOJOTUUECKU aKTHBHBIX HCIIOJIb30BaHUEM a/ICKBATHBIX (YCTHBIX | JEATEIBHOCTB:
TIOSIBUIIACH ruiporepmainbHble. Peakimmy, coepuHeHHH. OCyImecTBIATh U MICbMEHHBIX) SI3BIKOBBIX CPEJICTB CBOH
Ouonoruuec | MPHUBOJSNINE K CHHTE3Y CIIOKHBIX | TIO3HABATEIBHYIO PE(IEKCHIO B ILYY. JIOCTHIKEHMS,
Kne OpPTraHWYECKHUX MOJICKYI U3 Oojiee | OTHOIIEHUH COOCTBEHHBIX Ymenue MpeoOpa3oBHIBATh| CaMOCTOSTENHEHOC
MOJIeKyJIbI?» | mpocTeiX. [Iponcxoxnenue JOCTYDKSHHUH B Iporecce nHQOpMaIMI0O W3 OXHOTO BHIAa  B| Th, MHUIMATHUBY,
XHUPaITbHOH aCHMMETPHUH pelieHus y4eOHBIX 1 IPYTOi. OTBETCTBEHHOCTb,
YIJIEBOJIOB M aMHUHOKHUCIIOT MO3HaBaTENIbHBIX 3a1a4 P.YVYI. MIPUYMHBI HEY1a4
KOHTPOJIb B hopMe cimueHns crnocoda
JIEHCTBUS U €T0 pe3yJibTaTa ¢
3aJJaHHBIM 3TaJIOHOM C
IEeTbI0 0OHAPYKEHHS OTKIIOHEHUH U
OTJIMYMI OT 3TaJIOHA
BBICOKOMOVJIEKYJIAPHBIE COEJIMHEHUWS 64
165 1 | Homumepst OCHOBHBIE IOHATHS OnepupoBaTh NOHATHAMU K.YY/A. OrneHuBaTthb
BBICOKOMOJIEKYIISIPHBIX «MOHOMEpY, «IOJIIMEP», Pa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO COOCTBEHHYIO
COE/IMHEHHUIT: MOHOMED, «COTIOJIUMEP», «CTPYKTYPHOE TOYKY 3PEHUSI C HCIIOJIb30BaHUEM a1eKBaTHBIX yueOHy0
MONMep, CTPYKTypHOE 3BEHOY, «CTETICHb (YCTHBIX ¥ MHICHMEHHBIX) SI3BIKOBBIX CPE/ICTB JIeATeIbHOCTD:
3BEHO, CTETICHD MIOJIMMEPHU3ALIUNY, ILYVY/. CBOH
HOJIMMEPU3ALIUH. «MOJIMMEpH3aLIHN, YMeHue npeobpa3oBbiBaTh MHGOPMAIMIO U3 | JOCTHIXKEHUS,
OCHOBHBIE CITIOCOOBI «MOJNKOHACHCAIINS. OJTHOTO BHJA B IPYTOH. CaMOCTOSITENBH
MIOJTYYEHUS XapakTepr3oBaTh peakluu P.YV/. OCTb,
BBICOKOMOJIEKYIISIPHBIX MONUMEepU3annH 1 KOHTPOJIb B (hopMe ciamdeHus criocoda WHAIHUATHBY,
COC}II/IHGHI/II\/'II peakuu TMMOJIMKOHACHCAIINH KaK CHOCOGBI Jlel\/'ICTBI/Iﬂ U1 €ro pe3ylibTaTta € 3alaHHbIM OTBETCTBCHHOCT
MIOMMEPH3AIT U MOTyYEeHUS 9TAJIOHOM C IIENbI0 OOHAPYKEHUSI OTKJIOHEHHH | b, IPUYHHEI
MOJIMKOHACHCAITNH. BBICOKOMOJIEKYJIAPHBIX U OTJIMYUH OT 3TajoHa HEeyna4
Cononumepu3anysi. coenuHeHN. OOBSICHATH CBS3b
CTpoeHue U CTPYKTypa CTPOEHUsI MOJIUMEpa C ero
MOTNMEPOB. 3aBHCHMOCTD cBOlicTBaMHI
CBOMCTB MOJIUMEPOB OT
CTPOCHUS MOJIEKYIT
166| 2 | Homumepusr | Knaccupuxamms XapakTepu3oBaTh CBONCTBA K.YVY]I. [IposiBisTHL B
e MIOJINMEPOB: TIACTMACCEHI N3YYEHHBIX IOJIMMEPHBIX ®opmupoBaHue yMeHHs pabOTaTh B Mapax, KOHKPETHBIX
MaTepHabl (TUTaCTHKM), JIaCTOMEPHI MarepranoB. ONuCHBaTh OTBEYaTh HA BONIPOCHI YUUTENsI, YMEHHE CHUTyalusIxX
(Kay4yKH), BOJIOKHA, CBOWCTBA, CIIOCOOBI OJIYYCHHS M | MCIIOIB30BAaTh XMMUYECKHH S3bIK JI00posKenaTeb




KoMmo3uTbl. COBpeMEHHBIE | MPUMEHEHUs U3y4YEeHHBIX ILYY . HOCTb, I0BEpHE,
ILIACTMACCHI (TIITACTUKH) MOJUMEPHBIX MaTepPHAIIOB. dopmupoBaHne yMeHUs HAOMIOAATh, 1eTaTh BHHMaHHe,
(TTonmaTHIICH, XapaxTepu3oBaTb BBIBOJIBI IIPH ITPOBEACHHUH OIIBITOB, YMCHUS MIOMOIIb
MOJIUIIPOIHJICH, MOTPEeOUTENILCKIE CBOHCTBA pabotaTth ¢ KHUTOH
MOJINCTUPOII, H3YYEHHBIX BELIECTB P.YYI.
TIOJINBUHUIXJIOPH], [enenonaranue u mIaHUPOBaHUE.
¢Topomacr,
noJu3ITUICHTepedTaNaT,
aKpwI-OyTaaueH-
CTUPOJIbHBIN IUIACTHK,
TIOJTNKapOOHATEI).
TepmonacTUUHBIE U
TEepPMOpPEaKTUBHBIE
MIOJTUMEPBL.
®deHonpopMaNbIeTHIHEIE
cMmonbl. KoMmnosurasie
MatepHuaibl. [lepcreKkTHBEI
HCTIONIb30BAHUS
KOMIO3UTHBIX MaTE€PHAJIOB.
YraennacTuku
167 IMomumepusr | Bonokna, ux XapakTepu3oBaTh CBONCTBA K.YYI. OueHuBaTh
e KJIacCH(pUKALHS. W3YYEHHBIX OJIMMEPHBIX dopmupoBaHue yMeHHs pabOTaTh B mapax, CBOM U YY)XHE
MaTepHabl [Mpuponnsre n xummdeckue | mMarepuanoB. OMUCHBATH OTBEYaTh HA BONIPOCHI YUUTENsI, yMEHHE MOCTYIIKY; JleMoHCTp
BOJIOKHA. VICKyCCTBEHHbIE CBOICTBa, CIIOCOOBI TIOJTy4EHHsI U | MCIIOIb30BATh XUMHYECKHH SI3BIK MOTHBUPOBATh anum.
M CHHTETHYECKHE BOJIOKHA. | MPUMEHEHUS N3YYECHHBIX ILYY/I. CBOHU JICHCTBUS; OO6pa3siiet
[MonsiTue o BHCKO3€ U MOJIMMEPHBIX MaTepPHAJIOB. dopmupoBaHue yMeHHs HAOMIOAATb, 1eNaTh BBIPaXKaTh LTACTHKOB.
aIleTaTHOM BOJIOKHE. XapaxTepu3oBaTb BBIBOJIBI IIPH ITPOBEACHHUH OIIBITOB, YMEHUS TOTOBHOCTb B Komexuus
IMonmmadupHsble 1 HNOTpeOUTENILCKIE CBOMCTBA paboTath ¢ KHUTOU 000 BOJIOKOH.
MoJIMaMUTHBIE BOJIOKHA, X | M3y4eHHbIX BemecTB. Habmonmare | P.YVYI. CHUTYalluu
CTpOCHHNE, CBOUCTBA. U OTIHCHIBATh AeMOHCTpupyeMble | Llemenomaranne m miaHupoBaHHe. MOCTYIIUTH B JIaGopat
[MpakTraeckoe MaTtepHainsl ¥ onsITl. Habmonars COOTBETCTBHH C P——
HCII0JIb30BAHHUEC BOJIOKOH. U ONMUCBIBATH NEMOHCTPUPYEMBIC IpaBujiaMn
Onacromepsl. [IpuponHbIii | ¥ caMOCTOSTENHFHO TPOBOAUMBIE TOBEJICHUS onbir 15,
U CUHTETUYCCKHI Kay4yK. XUMHUYECKUE PEAKIINU C OTHOHJCH
Pe3nHa 1 500HHT. MIOMOIIBIO POJTHOTO SI3bIKA ue
[IpumeHeHue noauMepos. s3bika xuMun. Co0IroaaTh CHUHTETHY
Cunrerndeckne MpaBHJIA U TIPHEMBI Oe30TacHON €CKHUX
IJICHKW U30JIAL U IS pa60T1>1 C XUMHUYECKUMU BOJIOKOH
MIPOBOJIOB, MEMOPAHHI, BEIECTBAMH U JTaOOpaTOPHBIM K
3aIIUTHBIC TUICHKU IS 0060opyaOBaHUEM pacTBopa
aBTOMOOMIIEH, TIIACTHIPH,
M KHCJIOT
XUPYPTUUECKUE TOBSI3KH.
HoBsle TexHOMOrNN " .
JanbHeHIIero menoHen
COBEpIIEHCTBOBAHHS

TIOJIMMEPHBIX MaTCpHaoB..




Iomkonnencanus
STUNEHTITHKOJISA C
TepedTaeBOi KHCIOTOMH.

168 Ipaktuyeck | Pemienne IIpOBOANTE XUMHUYCCKHIT K.YV OueHuBath
ast paboTa Ne | sKcHepHMEHTANbHBIX 3aa4 | SKCHEPUMEHT IO paclo3HaBaHUI0 | CTpOUTh peueBble BHICKA3bIBAHUS B YCTHOHU U CBOH U UY)KHE
9. Ha pPacro3HaBaHUe riactMace. Habmonats ITMCbMEHHON hopMe; apryMEeHTHPOBATh CBOIO MOCTYIIKHY;
«PacmosHaB | mactmacc OIUCHIBATh CAMOCTOSATEIBHO TOYKY 3pEHHS MOTHBUPOBATh
aHue IIPOBOAMMEIE ONBITHI ¢ momouipio | ILYY /. CBOU JICHCTBUS;
IIACTMACCH POIHOTO SA3bIKA U SI3bIKA XUMHUHU. OCYIIECTBIIATH aHAIN3 OOBEKTOB C BBIpaXKaTh
Co0utroiaTh paBuiIa ¥ MPUEMBI BBIZIEJICHHEM CYIIECTBEHHBIX H TOTOBHOCTE B
Oe3omacHoi paboTHI ¢ HECYILECTBEHHBIX IIPU3HAKOB; o000
XUMHYECKUMU BEILECTBAMH U P.YYA. CUTyalu1
abopaTopHBIM 000PYAOBaHUEM yMeHHEe BBIOHpaTh HanOouee 3P eKTHBHBIC MOCTYIIHUTH B
CIOCOOBI pelIeH s IIOCTaBJICHHbIX 3a1a4. COOTBETCTBUH C
OcCymecTBISITh caMO- ¥ B3aHMOKOHTPOJIb MpaBHIAMH
IIporecca BBIIOJHEHUS IKCIIEPHMEHTa, TIOBEJICHUS
CaMOCTOSITEIIHHO O(OPMIIATH OTUYET
169 IIpaktuueck | Pemenue IIpoBOaUTE XUMHUYECKUI K.YYI. OneHuBaTth
ast pabota Ne | sKCHepHMEHTANbHBIX 3a4ad | SKCHEPHMEHT IO pacro3HaBaHui0 | CTpouTh peueBble BHICKA3BIBAHUS B YCTHOHU U CBOH U UY)KHE
10. Ha pacro3HaBaHUE BOJIOKOH | BOJIOKOH. HaGmonats MIICbMEHHOH (opMe; apryMEHTHPOBATH CBOIO MOCTYIIKH;
«Pacmio3naB OIIUCHIBATH CAMOCTOSATEIBHO TOYKY 3pEHHS MOTHBUPOBATh
aHue IIPOBOAMMBIE ONBITHI ¢ momouipio | ILYY /. CBOHU JICHCTBUS;
BOJIOKOH) POHOTO 53bIKa U SI3bIKA XUMHHU. OCYIIECTBIIATh aHAIN3 OOBEKTOB C BBIPaXKaTh
Co0umoiaTh paBUiIa ¥ MPUEMBI BBIZICTICHHEM CYIECTBEHHBIX H TOTOBHOCTb B
6e3omacHoi paboThI ¢ HECYIIECTBEHHBIX PH3HAKOB,; 000
XAMMYECKMMH BEIIECTBAMU 1 P.YV. CHUTyaluHu
J1a00paTOPHBIM 000PYIOBAHHEM yMEHHE BhIOHpaTh Hanbosee 3P eKTHBHBIC MOCTYIHUTH B
CII0COOBI peNIeH s ITIOCTaBICHHBIX 331a4. COOTBETCTBHH C
OcCymecTBISITH caMO- ¥ B3aHMOKOHTPOJIb MPaBHIAMH
Iporecca BBIIOJHEHUs IKCIIEPHMEHTa, MOBEJICHUS
CaMOCTOSITEITEHO OOPMIIATH OTYET
170 0O6o06menne | O6obOmaromee moBTopeHue | O6OOIATh 3HAHUS U JeTaTh K.YYI. OreHnuBaThH
" 1o kypcy «Opranuyeckast BBIBOJIBI O 3aKOHOMEPHOCTSIX pa3BepHyTO, JOTUYHO U TOYHO U3JIaraTh CBOIO COOCTBEHHYIO
TMMOBTOPCHUE XUMUA» N3MEHEHHH CBOMCTB TOYKY 3p€HUA C UCTIOJIb30BAHUEM A3BIKOBBIX yqeGHy}o
MaTrepuaia OpraHu4eCKux COe)II/IHeHI/II;'I B CpeacTs JACATCIIBHOCTD.
0 Kypcy 3aBUCHUMOCTH OT UX CTPOEHUS. ILYVYA. CBOU
«Opranndec OcCymIecTBIATh MO3HABATENbHYI0 | YMeHne mpeoOpa3oBbIBaTh HHYOPMANUIO U3 JOCTYDKEHUS,
Kast XUMHSD) pedekcHio B OTHOIICHUH OJTHOTO BHJa B JPYTOH. CaMOCTOSITENIbH
COOCTBEHHBIX JTOCTIDKEHHH B P.YVYA. OCTb,
npolLecce peleHns y4eOHbIX 1 KOHTPOJIb B (pOpMe CITMUEHHS CIOco0a WHULUATUBY,
IMO3HABATCJIBHBIX 3a1a4 Jlel\/'ICTBI/Iﬂ 1 €ro pe3ylibTaTta € 3alaHHbIM OTBETCTBCHHOCT
9TAJIOHOM C IIENbI0 OOHAPYKEHUS OTKIIOHEHHH | b, IPUYUHEI

¥ OTJIMYUN OT dTaJ0Ha

Heyaad




