AHHOTALUA

K paboueii nporpamme «Xumus» 10 knacc.
[TpodunbHBINA ypOBEHB
Pabouas mporpamma mo xumuu g 10 kmacca (mpoduiabHBIA ypOBEHb) COCTaBlIeHAa Ha OCHOBE aBTOpckor mporpammel O.C.
I'aOpuensna «IIporpamMma kypca xumuu i 8-11 kinaccoB 00111€00pa30BaTENbHBIX YUPEKICHUID». 8-€ U31., cTepeoTuIl. - M.:
Hpoda, 2011. Paccuntana Ha 102 gyac (mo 3 yaca B Henemo) s yvyamuxcs 10 knacca (mpoduinpHelil ypoBeHb). COOTBETCTBYET
®denepanbHOMy KOMIOHEHTY ['oCcymapcTBEHHOTO cTaHaapTa oliiero oopa3zoBanus (yTBEpKIeH MpukazoM MuHoOpa3zoBanusi PO
Ne 1089 ot 05 mapta 2004 rona) u denepaibHOMy 0a3ucHOMY yueOHOMY IUIaHy (YTBEp:KIeH npukazoM MunoobpazoBanus PO Ne
1312 ot 09 mapta 2004 roza.), nomyiieHa MuHHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuu.

ABTOpCKON TIporpamme cooTBeTcTByeT yueOHmk: Xumus. 10 kmacc. [lpodunbpHbiii ypoBeHB: yuel. s o0mieoOpa3oBar.
yupexaennii /O.C. INabpuensn, ®.H. Mackaes, C.1O. [Tonomapes, B.W. Terepun - 14-¢ uzn., crepeorurn. - M.: Jlpoda, 2013.
YueOHuk pekoMeH10BaH MUHUCTEPCTBOM 00pa30BaHus U Hayku PO.

OraasJjienne
Crpanuna
1 Awnnotanus 2
2 TlosicHuTenpHas 3ammucKa 3
3 VY4eOHO-TEeMaTUYECKUN TIIaH 6
4  ConepkaHue TeM y4eOHOTO Kypca 33
5 TpeboBanus K ypOBHIO MOATOTOBKH Y4aIIUXCsl, 00Y4aIOIIMXCS 11O JAHHOHN Mporpamme 47
6 Ilepedyenp yueOHO-METOAMUECKOTO OOCCIICUCHIS 51
7/ Cnucok surepaTypbl (OCHOBHOW U JOMOJIHUTEIBHOMN ) 52



IosicuuTeNLHAA 3aIUCKA

VYyebnbiii npeaMer «XuMus» BKI0YeH B 0a30Byt0 yacTh OOIL. K ucxognsiM TpeOoBaHUAM, HEOOXOUMBIM ISl U3YUEHUS
yueOHOro mnpeamera «XuUMHUS», OTHOCATCS 3HAHUSA, YMEHHUS U BHJbI JI€ATEIBHOCTH, CPOPMUPOBAHHBIE B IMPOILIECCE M3YUCHUS
XUMHHA Ha YpOBHE OCHOBHOIrO o0miero oOpa3oBaHUs. Y4eOHBIM mpeaMeT «XuMUs» SBISETCS OCHOBOM ISl OCYIIECTBIICHUS
nanbHeiero odyyenusi. B cucreme ecTeCTBEHHO-HAyYHOTrO OOpa3oBaHUs XMMHS KaK Y4YeOHBIM MpeIMET 3aHUMAET Ba)KHOE
MECTO B MO3HAaHMM 3aKOHOB MPHUPOJIbI, B MATEPUAIBHOMN KU3HU OOIIECTBA, B PELICHUH TJI00alIbHBIX MPOOJIEM YeIOBEUYECTBa, B
dbopMUpPOBAaHUM HAyYHOW KapTHHBI MHpa, a TaKXK€ B BOCIHUTAHUU HIKOJOTUYECKOM KYyJNbTYpHI JIOJeH. XUMHS KaK ydeOHbIN
IIpEeAMET BHOCUT CYIIECTBEHHBIN BKJIAJl B HAYYHOE MUPOIIOHMMAHUE, B BOCIIMTAHUE U PA3BUTHE YUALIUXCS; IPU3BAHA BOOPYKUTH
y4Yalmxcss OCHOBaMU XMMHUYECKUX 3HAHHUM, HEOOXOIUMBIX JJIsl TOBCETHEBHOM KU3HU, 3a0KUTh (PyHAAMEHT AJI AaJIbHEHIIIETo
COBEPILIEHCTBOBAHMS XMMHUYECKUX 3HAHUM KaK B CTapIIMX KjaccaX, Tak U B JPYTrUX YYEOHBIX 3aBEJICHUSX, a TaKXKe MPaBUIHHO
COPUEHTUPOBATH ITOBEICHNUE YUYALMXCS B OKPYXKAIOILEHN Cpenie.

N3yuyenue xumun Ha npoduiasHOM ypoBHE B 10 Kilacce HarpaBiIeHO HA JOCTHXKEHHUE CIEAYIOIIMX LEeTei:

* OCBOEHHE CHUCTEMBbI 3HaHUW O (QyHAAMEHTAIbHBIX 3aKOHAX, TEOPUSX, (PaKTax OPraHUYECKON XUMHUH, HEOOXOAUMBIX IS
ITIOHMMAHU HAYYHOU KapTHUHBI MUPA;

* OBJAJCHUE YMEHUSMH: XapAKTEPU30BATb OPTAHUYECKHUE BEILIECTBA, MATEPUAIbl U XMMHUYECKHUE PEAKLIHMH; BBINOJIHATH
7a00paTOpHbIE S3KCIEPUMEHTHI; MPOBOAMTH pPAcUeThl MO XUMHYECKHM (opMynaM M ypaBHEHHUSIM; OCYIIECTBIATH IIOUCK
XUMUYECKONM HMH(POpMallUd W OLIEHHBaTh €€ JOCTOBEPHOCTh; OPUEHTHUPOBATHCS M MPUHUMATH PEIICHUS B MPOOJIEMHBIX
CUTyalusX;

* pa3BUTHE IO3HABATEJIbHBIX HMHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEW B IMpolecce H3y4YeHUs
XUMHAYECKON HAyKM U €€ BKJIaJa B TEXHUYECKUM MPOTPECC UMBHIIM3ALNN; CIOXKHBIX U MPOTUBOPEUYMBBIX NIyTEN Pa3BUTHUS WUIECH,
TEOPUU U KOHLIENIIUN COBPEMEHHON XUMUU;

* BOCIIUTaHUE YOEKIEHHOCTH B TOM, YTO XUMHUS — MOUIHBIA MHCTPYMEHT BO3ACHCTBUS Ha OKPY’KAIOILYIO CPENly, U YyBCTBa
OTBETCTBEHHOCTH 34 IPUMEHEHNE MTOTYyYECHHBIX 3HAHUN U YMEHU;

* IPUMEHEHHE TMOJYYECHHbIX 3HAHUA U yMEHMH JUisi Oe30nmacHOi paboThl ¢ OpraHMYECKUMHU BELIECTBAMH B JIaDOpaTOpuH,
OBITY ¥ Ha MPOU3BOJICTBE; PELIECHUS MPAKTUUYECKUX 3a]]a4 B MIOBCEIHEBHOM JKU3HU; MPEAYIPEKICHUE IBJICHUN, HAHOCSAIIUX BPEl
3IOPOBBIO UEJIOBEKAa M OKPYXKAIOUIEH cpele; MPOBENEHUs MCCIEN0BAaTENbCKUX PadOT; CO3HATEIBHOrO BBIOOpa Mpodeccuu,
CBSI3aHHOM C XMMUEMN.



OcHoBHBIE 00pa3oBaTeIbHbIEC TEXHOJOTHH

B Mpouecce M3YUYCHHUA XHMHH HCIIOJB3YIOTCA KaK TpaaAWIUOHHBIC, TaK W HMHHOBAIIMOHHBIC TCXHOJIOIMH HpO6HCMHO-
ITONCKOBOI'O, UTPOBOTO, CUTYATUBHO-POJICBOI'O, 00BIACHUTEIBLHO- HIUIIOCTPATUBHOT' O 06yquH$1 U T.AO.

KosinuyecTBo 4acoB

Bcero - 102
B negemnto -3
KonTponbHbIx padboT -6
[TpakTrueckux padot -9
Ne TEMA KosmuectBo | YerBepth | IlpakTnueckas | KoHTpoabHast
4acoB u3ydeHusi | padora padora
TeMbI
BBeneunue 5 |
1 Crpoenue u kinaccuUKanus OpraHuYecKuX 10 | No 1
COEUHEHNN
2 XHWMHYECKHE PEAKIIMU B OPraHUYECKON XUMHH 6 |
3 YTIeBo10pOIbI 26 I -11 No 1,2 No 2
4 CrupThl ¥ PEeHOTBI 7 - 111 Ne 3 Ne 3
5 AJperuapl 1 KETOHBI 8 1l Ne 4 Ne 3
6 KapOoHOBBIE KMCIIOTHI, CIOKHBIE A(DUPHI U )KUPbI 11 11 No 5 No 4
7 VrieBoanl 8 1l Ne 6 Ne 5
8 A30TCo/iepKalllie OPraHM4YeCKUe COCTUHEHUS 10 " -1v No 7 No 5
9 buosiornyecku akTUBHBIE BEIECTBA 6 A\ No6
10 [IpakTukym 2 \ Ne 8,9 Ne 6
11 PesepBHOE Bpemst 3 A\
NTOI'O 102




Konmonsnoie pabomot — 6

KonTpoabnasi padora Nel mo teme: «Bgedenue. Cmpoenue u knaccupukayus op2aHuiecKux coeOuHeHuily.
KountpoabHnas padora Ne2 no reme: «Yenee000poovr».

KonTpoabnast padora Ne3 no teme: «Cnupmeul, ghenont, anpvoezuovt u KemoHsvl).

Kourtpoabnas padora Ned4 no reme: «Kapoonoewvie Kuciomol, C104HcHblE IPUPBL U HCUDPDLY.

KonTpoabHnasi padora NeS no teme: «Yzne600vt u azomcooepicaujue opzanuiecKue coOeOUHEeHUA»».
KonTtpoabnas padora Ne6 nmo teme: «buonozuueckue akmuenuvie geujecmea. Kauecmeennuvie peakyuu ¢ 0p2aHudecKoil Xumuuy
Ilpakmuueckue padomur — 8

IpakTnyeckas padora Nel no reme: «KadecTBeHHbIH aHAJIN3 OPrAaHUYECKHUX COETMHEHUIN».
IIpakTnueckas padora Ne2 no reme: «YrJeBOAOPOAbD).

IpakTnyeckas padora Ne3 mo reme: «CnupTbl U PeHOTBI».

IIpakTHyeckas padora Ne4 no teMe: «AJIbIerdAbl U KETOHbD).

IIpakTuyeckas padora Ne5 no reme: «Kap0oHOBbBIE KHCJIOTBD».

IIpakTnueckas pa6ora Ne6 mo reme: «YrJjeBoab».

IIpakTnueckasi padora Ne7 mo reMe: «KAMMHBI, AaMUHOKHCJIOTHI, OeJIKN».

IIpakTHyeckas padora Ne§ no teme: «KauecTBeHHbIE peaKIM OPraHUYECKUX COeTUHEHH .

[InaHupoBaHue coCTaBIECHO HA OCHOBE MporpaMmal 171 8 — 11 kaccoB o61ieo0pazoBaTeabHbIX yupexkaeHuit MOP® 2009r.
Hpoda. Aerop: O.C.I'abpuensn Yueonuk xumun 10 kmace (mpodmibHbIN ypoBeHb). Mocksa. [Ipoda. 2008 roa. Astop O.C.
["abpuensy.



Y4eOHO-TeMATHYECKHNH TIJIAH

Hara Ne Tema ypoka OcHOBHbBIE IOHATHS Ieab ypoka /3
ypoka
BBenenue 5 yacoB
1 [Ipeamet opranmueckoir | OCOOCHHOCTH CTPOCHUS U PackppITh Gosiee moapoOHO TpeaMET 81 ctp 3-9 ynp-1-7 ctp
XUMHUU CBOMCTB OPraHUYECKUX opranuyeckou xumuu. [loBroputh 9
COCMHEHUH. 3HAaYeHUE U POJIb 0COOEHHOCTH OPTraHUYECKUX
OPraHUYeCKOW XMMHUH B CUCTEME | COEAMHEHHI B CPAaBHEHUU C
€CTECTBEHHBIX HayK U B JKU3HU HeoprannyeckuMu. [lokazaTth
obmectBa. Kpatkuii ouepk 3HAYEHHUE OPraHUYECKOU XMMUU B
VCTOPUU Pa3BUTHS OPraHUUECKON | )KU3HHU COBPEMEHHOTI'O OOIIeCTBA U
XUMUU. pOJIb MOTPEOHOCTEH UenoBeKa B
CTaHOBJICHUH U Pa3BUTHS XUMHUECKOMN
HayKH.
2 [Ipeanocbuiku co3nanus | Teopus paaukaaoB ¥ TEOPHUS [To3HaKOMUTH yUaIuXxcs ¢ 82 ctp 9-11
TEOPUH CTPOEHUS TUNOB, paboThl A.Kekyie, D IIPEANOCBUIKAMHU CO3/1aHUs TEOPUHU ymp —1-2
Opanknanga 1 A.M. byrinepoBa, | CTpoeHUs OpraHUYECKHX COSAMHEHUN | cTp- 15
ChE3J Bpadue U A.M. byriepoBa: Teopueil TUIIOB,
€CTECTBOMCIIBITATENIEH B T. TEOPHEH paTuKaIoB; paboTaMu
[netiepe. A Kexkyne, O. ®pankiianja
3 Teopuu cTpoeHus XUMHUYECKOE CTPOCHUEU PaccMoTpeTh OCHOBHBIE MOJIOKEHUS 82
OPraHUYeCKHUX CBOMCTBA OPraHUYECKUX BELIECTB. | TEOPUU CTPOEHUS OPraHUYECKUX ctp 12-15
coequHeHun A.M. N3omepus Ha mpuMepe H-Oytana | BemecTB A.M. BytnepoBa. Beectu yop 5-7
byrneposa. U n300yTaHa MIOHATUS: U30MEPBI, U30MEPHUS, cTp-15

J. Konnekmus
OpPraHUYECKUX BEIECTB,
MAaTepUAJIOB U U3IEIIHI
n3 Hux. Mojenu
mostekys CHy4, CH30H,
C2H2, C2H4, C2H6, H-

TOMOJIOI'H.




OyraHa u n3o0yTaHa

OnexTponHoe obmako u | Ix popmer: s u p. DnexktpoHHsle | PacmmpuTh 3HaHUS ydamuxcs 00 83
opOuUTaB. 1 DJICKTPOHHO-Tpaduueckue 3JICKTPOHHBIX M DJIEKTPOHHO- ctp 15-20
J1 .lapoctepxkHeBble U | (hopMyIBI aTOMA YIiIepoa B rpapudeckux Gopmynax aroma yap 1-5
00BEMHBIC MOJIETTH HOPMAaJIbHOM U BO30YXIEHHOM yriiepoJia B HOpMaJIbHOM H ctp 20-21
MeTaHa, STUJICHA, cocrosiHusx. KoBanenrHas BO30Y)XKIEHHOM COCTOSIHHH, O

aneTuiieHa. Mopens, XUMHUYECKast CBSI3b U €€ KOBaJICHTHOM CBSI3U U €€

BBITIOJIHEHHAS U3 Pa3HOBHUIHOCTH: CUTMa U TIH. Pa3HOBUHOCTSIX.

BO3AYIIHBIX IIAPOB, Bonoponnas cesi3b. CpaBHEHUE

JeMOHCTPHPYIOLIAst 0OMEHHOTO U JJOHOPHO-

OTTaJIKWBaHUE AKILIETITOPHOTO MEXaHU3MOB

rHOPHUIHBIX OpOUTATIeH 00pa30BaHMs KOBAJICHTHOW CBSI3U

BasieHTHBIE COCTOSIHUA IlepBo€ BajieHTHOE COCTOSIHUE — PacimpuTh 3HaHUA ydanuxcs o 84
aToma yriepoza sp3 rubpuan3anus Ha MpuMepe BAJICHTHOCTH. JlaThb MOHATHE O ctp 21-24
. Konmneknus MOJIEKYJIbI METaHA U IPYTUX TUOPHUIN3AIIHY KaK O MPOIlecce yop 1-4
NOJIMMEPOB, IPUPOAHBIX | ankaHoB. Bropoe BajgeHTHOE BBIPAaBHUBAHUA aTOMHBIX opOuTanei | ctp 25

U CUHTETHYECKHX
Kay4yKOB,
JIE€KapCTBEHHBIX

MpernaparoB, KpacuTenen

CamocTosTenpHas
pabotal

COCTOSIHHE- Sp2 THOpUIN3aIUS —
Ha TPUMEPE MOJICKYJIIbI ATHIICHA.
TpeTbe BaleHTHOE COCTOSIHUE —
Sp —rubpuau3anma- Ha IpuMepe
MOJICKYJIbI alleTHUIICHA.
I'eomerpus Monexy
PacCMOTPEHHBIX BEIIECTB U
XapaKTepUCTUKA BUIIOB
KOBAJICHTHOM CBSI3H B HUX
Mogaens I'mmnecnn s
00BACHEHMS B3AHMHOT'O
OTTaJKWBAHUS THOPUIHBIX
opOuTajeil U uX PacroIOKEHHS B
MPOCTPAHCTBE C MUHIMYMOM
SHEPTUHU

no ¢opme u 3Heprun. Paccmorpersb
TPU BAJICHTHLIX COCTOSHUSA aTOMa

yraepoja: sp3, sp2, Sp THOpUIU3AIIHH.

CucremMaTu3upoBaTh 3HAHUS
ydanuxcs rno teme: «Beeaenue», u
«CTpoeHue U Kinaccuuxanms
OPTraHUYECKUX COCTUHEHUI.
[IpoBepuTh ycBOCHME yHaIIUMHCS
JTaHHBIX TEM.




Tema 1 CTpoenue n kiaccupukanus OPpraHM4ecKux coeJMHeHn 10 yacoB

1/6 Knaccudukamms Anmkandeckue (aJikaHbl, aakeHbl, | [[03HaKOMUTH ydammxcs ¢ 85
OpraHUYECKUX AJIKaIUEHBI, KJIacCU(UKaLUEHd OPraHUIECKUX cTp 26-30
COEIMHEHUH 110 TeTEPOIUKITHYCCKHE). COCIMHEHMI: aJIkaHaMH, aJIKCHAMH, yop-1,3,4
CTPOCHUIO «YTJIEPOTHOTO aIKaIMCHaMU, AIKHHAMH, apCHAMHU. ctp 36
CKeleTay: Ux crpoenue, obmue hopMyssbl,

HOMEHKJIATypa, H30Mepus

217 . Kmaccudukarus CrnupThl, GEHOIIBI, TPOCTHIC [TpoK0oKUTH 3HAKOMCTBO ydarmxcs | 85
OpraHMYECKHUX 3(UpPHI , ATTbAETHIBI, KAPOOHOBBIE | C KIAaccU(UKaLMEl OpraHMYECKUX ctp 30-34
COCTMHECHUH 110 KHCJIOTBI U CJIOKHBIE d(PUPBI COCTMHEHUI: ciupTamMu, eHOJIaMH, yop-1,3,4
CTPOEHUIO «YIJIEPOIHOTO MPOCTBIMU d(UPAMH, aTbACTHIAMH, cTp 36
CKeJIeTay: KapOOHOBBIMU KHCIIOTaMHU U

CIOXHBIMU dpupamu. Ux ctpoeHwue,
obmue hopmyIibl, HOMEHKJIATYpa,
U30MEpHUs

3/8 Knaccudukamms KapOomnukmnyeckue [TpoKoKUTh 3HAKOMCTBO ydarmxcs | 85
OpPTaHHYECKHUX TeTePOIMKINYECKUE COCTUHEHUS. | C Kaccu(uKaImel opraHnaecKix ctp34
COCTMHEHUHN I10 COCTMHCHUH: KapOOIIMKINICCKUMU 3amaun
CTPOCHUIO «YTJIEPOTHOTO (IMKITOANTKaHAMY, aPCHAMH )

CKeJIeTay:

4/9 Knaccudukanus I'erepouuknuyeckue coequaenus | [IpoaomKUTh 3HAKOMCTBO yuamuxcsi | 8 5
OpTraHUYECKUX ¢ KiaccuduKanuen OpraHndecKnx cTp -35
COCTUHEHUH I10 COEMHEHUI: TETEPOLIUKINYECKUMU 3agaun
(GyHKIIMOHAIBHBIM COEIUHEHUSIMU: (ITYpPUHOBBIMU U
Tpymmam. MUPUMHTTHOBBIMU )

5/10 OO0001IEHNE TEMBI: CucTeMaTu3upOBaTh 3HAHUS 85
Knaccudukanus yuamxcs o reme: «BBeneHue»,

OpraHUYECKUX IIPOBEPUTH YCBOCHHE YUALTUMUCS 3anaun
COEIMHEHUM. JTAHHOW TEMBI.

CamocrosiTenbHas

pabora2

6/11 Homenxiarypa TPUBHAIIbHASA, pallUOHAJIbHAS U O3HAaKOMHUTH yyaIuxcs ¢ 86
OpraHNYEeCKUX NIOITAK: 3amemienus , pa3IMYHBIMU BHAAMU U30MEPHU: ctp 36-38
COCIMHEHUN POAOHOYAILHOU CTPYKTYPBHI, TPUBHUAIILHOH, PALIMOHATILHOU U ymp 1-2




CTapUIMHCTBA HIOITAK, npunnnmamu o6pa3zoBanus | cTp38
XapaKTePUCTHICCKHIX Ha3BaHUI OpraHUYeCKUX CoeMHEHNH | 3amaun
rpymr(andaBUTHBINA MTOPSIIOK no UIOTTAK: 3amerienus,

POAOHAYAIBHOU CTPYKTYPHI,

CTapUIMHCTBA XapaKTePUCTUUECKUX

rpyni (angaBUTHBIA OPSAOK)

7112 CrpykrypHas uzomepusi | Mi3oMepus «yriaepoaHoro Pacmmputs 3HaHHS ydanmxcs o0 87

U €€ BUBL CKeJIeTa», U30MEPHS IOJIOKEHHUS | U30MEPHUH «YTJIEPOIHOIO CKEJIETay, ctp 39-41
(KpaTHOM CBSI3H U W30MEpHUH TTOJIOKEHUS (KpaTHOM yop —1-2
(YHKLIMOHATIHHOM TPYIIIIHI), CBSI3U ¥ (DYHKITMOHAIBHOM I'PYIIIIE), cTp38
MEKKJIaCCOBasi ©U30MEpHS. MEKKJIaCCOBOM M30MEPHH. 3agaun

8/13 [IpoctpancTBeHHAs T€OMETPUYECKAst U ONTHYECKAs. Pacmmputs 3HaHMS ydamuxcsi O 87

U30Mepus U €€ BUJBIL: buonornueckoe 3HaueHUE IPOCTPAHCTBEHHOMW: TeoMeTpHueckor | ctp 41-42
ONTHUYECKON U30MEPHH. Y ONITUYECKOM. yop 1-7
Otpaxxenue ocoOeHHOCTEN cTp42-43
CTPOEHUS MOJIEKYJT 3agaumn
TreOMETPUYECKUX U ONITHYECKUX
M30MEPOB B UX HA3BaAHUSX.

9/14 O0600111eHIE TEMBI: CucremMaTu3upoBaTh 3HAHUS [ToBTopuTs § 1-
Brenenne. Ctpoenue u ydanuxcs rno teme: «Beenenuey, THONTOTOBUTELCS K
KJIacCU(UKALIUS «CtpoeHue u KiaccupuKamus KOHTPOJBHOU paboTe
OpraHUYECKUX OpPraHUYECKUX COCTUHEHUI.

COCIMHEHUN
10/15 KonTtponbnas padotal [IpoBepuTh 3HAHUS YHAIIUXCS 11O 3amaun

1o teMe: Beenenue.
Ctpoenue u
KJaccupukanus
OpraHUYECKUX
COEMHEHUM.

temaMm: «BBenenue», «CtpoeHue u
KJaccu(puKaus OpraHMuecKux
coenuHeHU». [IpoBepuTs ycBoeHHE
YYalIMMUCS JTaHHBIX TEM.




Tema 2 XuMHueckKmne

CcaKlIuM B OpFaHquCKOﬁ XHUMHUHN

6 yacoB

1/16 Peakiuu 3amemenus u ["amorerrpoBaHne aJTKaHOB U W3yuuTh peakiiiuu raroreHupoBanus | 88
COCIMHECHUS apEHOB, LIEJI0YHON THUIPOIIN3 AJIKaHOB U apEHOB, a TAKXKE CO ctp 44-46
raJOreHOAIKaHOB. MICJIOYHBIM THAPOIH3OM yop — 1-2
I'mppuposanue, rajJoreHoajgkaHoB. Peakuusamu cTp 48
THJIPOraJIOr€HUPOBaHUE, IPUCOEIUHEHNUS : THAPUPOBAHHE,
rajoreHupoBanue. Peakuumn THJIPOTraJIOTeHUPOBAHUE,
HOJMMEPHU3aLMU U rajoreHupoBanuu. Peakuusn
HOJIMKOHICHCAITH HOJMMEPHU3AIMH U TIOJTUKOHICHCAIH
2/17 Peakiinu otimeruieHus JeruaprupoBaHue aqKaHOB. N3yunTh peakuuu OTIICTUICHHS 88
(3TMMUHUPOBAHHUS) Jerunparanus ciupToB. (3MMMUHUPOBAHMA): ACTHIPUPOBAaHUE | CTp46-47
JlerunpoxsiopupoBaHue Ha QJIKAHOB, JETUApaTALUs CIIUPTOB, ymp -2
pUMeEpe TaJOreHOATKAHOB. JETUAPOXJIOPUPOBAHUE HA TIpUMEpe cTp 48
[ToHsATHE O KPEKUHIE QIKAaHOB M | FaJIO€HOAJIKAHOB. JlaTh MOHATHE O
JeTIONIMMEPU3aLIUHU TIOJTUMEPOB. KPEKUHIe aJIKaHOB U
JETOJIMMEPU3ALIUU TTOTUMEPOB
3/18 Peakuuu n3omepuzanuun | Peakiuum nzomepuzanun [To3HakOMUTh yyamuxcs c 88
peaKIusIMU U30MepHU3aIiH, ctp 47-48
YCIOBUSMU MX TPOBEICHHS. ymp — 3
ctp 48
4/19 I'omonutnyeckuii u OO6pa3oBaHre KOBAJICHTHOM CBSA3M | 3aKpeNUTh 3HAHUS yJaIluxcst 00 89
TeTEPOTUTHICCKUNA M0 JIOHOPHO-AKIIETITOPHOMY 00pa3zoBaHHE KOBAJICHTHOM cBsi3u 1o | ynp —1-4
pa3pbIB KOBAJICHTHON MexaHusmy. [lonsatue o JIOHOPHO-aKLENTOPHOMY MEXaHU3My. | c¢Tp 57

XUMHUYECKOH CBS3U

HYKKJIeo(huse u 3yekTpodue.
Knaccudukanus peakuuii mo
TUITY pearupyromux 4acTUI
(HyKJI€O(pMIBHBIE U
3IEKTPOPUIBHBIC) U TPUHITUITY
U3MEHEHHS COCTaBa MOJICKYJIBL.
B3aumHoe BiMsiHHE aTOMOB B
MOJIEKYJIaX OPTaHUYECKUX
BelecTB. UHIYKTUBHBIN 1
me3oMepHbIi 3 dekTol. [IpaBuino
MapKOoBHHUKOBA

BBectu nonsTHs 0 HyKKi1eohuie u
anekrpoduie. U3yanuthb
KJIacCU(UKALMU PEAKIHA [0 TUITY
pearupyoImux 9acTUIl
(rykIIeo(UIIbHBIE U DJIEKTPODUITLHEIE)
Y TIPUHIIUITY U3MEHEHHS COCTaBa
MoJiekynbl. Ocoboe BHUMaHUE
YIETUTHh B3aHMHOMY BJIHSHUIO aTOMOB
B MOJIEKYJIaX OPIraHUYECKUX BEIECTB.
N3y4nTh HHIYKTUBHBIN U
MEe30MEepHBII 3P HEKThI, TPABUIIO
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MapKOBHUKOBA.

5/20 Pacuérable 3a1aun. Hayuuts yuammxcs HaxoauTh Beixof, | [ToBTOpUTH
Brruncnenue BbIxoaa NpPOyKTa peakiuu OT Teopetuuecku | § 8,9
[POAYKTa PEaKIUU OT BO3MOXKHOTO. 3anaun Ne 4,5
TEOPETUUYECKHI
BO3MOXHOTO.

6/21 Pacuérnbie 3agaun. Hayunth yyammxcst pemarhb [ToBTOpHUTH
KombOunupoBanHble KOMOWHUPOBAHHBIE 33a4H. 8§8.9
3aJa4u 3amKkaun No

8-10

Tema 3 YrieBoaopoabl 26 yacoB

1/22 [Tpupoausie uctounukn | HedTh u €€ mpombinuieHHAs PaccMoTpeTh OCHOBHBIC TTPUPOTHBIE 810
YIJIEBOJOPOIOB nepepaboTtka. @pakioHHas HUCTOYHMKU YITIEBOJOPOJIOB B CBETE ctp 60-67

. Konnekius MeperoHKa, TePMUYECKUI U HaIpaBJICHUW UX UCIOJIb30BaHUS; B yop 1-8
«[IpupoHbIC HICTOUHUKHU | KAaTAIUTUYECKUN KPEKHHT. Ka4eCTBE SHEPreTHYECKOTO CHIPhS U ctp 68-69
YTJIEBOAOPOIOBY» [IpupopansIii ra3, ero cocraB u OCHOBBI XMMHUUYECKOTO cuHTe3a. Ha
PaKTUYECKOE UCIIOIB30BAHMUE. 3TOM MaTepuaie HOBTOPUTH,

3aKpEenUTh U 000OIIUTD MOTYICHHBIC

paHee 3HaHUs O CBOMCTBAX M

MPUMEHEHUN BaKHEHIINX

YTJIEBOAOPOIOB.

2123 KameHnHsIit yrods. [IpoucxoxaeHne MPUPOTHBIX N3yuuTh mIporiecchl MpoTeKaronme 810
KokcoBaHne KkaMEHHOTO | HCTOYHHKOB YTIJIEBOIOPO/IOB. IpU KOKCOXUMHYECKOM cTp 67-68
YTJIA. Pudopmunr, ankunupoBanue u npon3BoacTBe. Ocoboe BHUMaHME yop 10-11

apomaru3anus HeTEnPOAYKTOB. | YAEIUTh SKOJOTHYECKUM acleKTam cTp69
DKOJIOTHYECKUE aCTIEKThI 0OBIYM , TIepepaboTKe U

no0bIuu, mepepaboTKu U UCII0JIb30BAHUS MOJE3HBIX

UCIIOJIb30BaHUS MOJIE3HBIX HCKOIaeMbIX.

HCKOTIaeMbIX

3124 Crpoenue, nzomepus u | ['omonorudeckuit psia u o0mmas CdopmupoBath Oosee mosHoe 8§11
HOMEHKJIaTypa ajJkaHoB. | ¢hopmyna ankaHoB. CTpoeHHE MPEACTABJICHUE O TOMOJIOTHYECKOM cTp 69-72
JI/O - 1 «Iloctpoenue MOJIEKYJIBI METaHa U IPYTHUX psle, JJIIEKTPOHHOM CTPOEHUH , ynp 6- 7
MOJIEIEH MOJIEKYI ajkaHoB. M3omepus ainkaHOB M30MEPUHU U HOMEHKJIAType cTp 84

AJIKaAHOB.»

duznueckue cBOIICTBA AJIKAHOB.

IIPENEIIBHBIX YIIIEBOJIOPOJIOB.
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AJIKaHBI B IPUPOJIE.

BeipaboTats ymMeHue 1aBaTh Ha3BaHUs
OpraHUYECKUX COCAUHEHUHN 110
MEXIYHApOJAHON HOMEHKIIAType
NIOITAK Ha yrieBogopojax 3Toro
KJj1acca

4/25 XuMHu4eckue u Peakuuu 3amemenus. ['openue N3yunTh XuMHYECKHE CBOWCTBA 811
¢buznyeckue cBoicTBa AJIKaHOB B Pa3JIMYHbIX YCIOBUSX. | aIKAHOB, YCIOBHSI IPOBEICHUS cTp 74-81
aJIKaHOB. Tepmuueckoe pas3oxeHue XUMUYECKUX PEaKLUN, yap$5, 7, 8
JI/O 2 «CpaBHenue aJKaHoOB. MexaHu3M peakiuu ctp 83-84
IUIOTHOCTH U pazuKaIbHOTO 3aMELICHHUS, eTO0
CMEIINBAEMOCTH BOJbI U | cTaguu. [IpakTuyeckoe
YTJIEBOAOPOIOB UCTIOJIb30BaHUE 3HAHUH O

«B3pBIB cMecu MeTaHa ¢ | MexaHu3Me(CBOOOTHO-

BO3/IyXOM» paANKaITbHOM) pEaKIuii B
IpaBHJIaX TEXHUKU OE€30M1aCHOCTH
B OBITY M HA IPOU3BO/ICTBE.

5/26 [Tomyyenue u [TpombIlIIEHHBIE CTTOCOOBI N3yuuts mabopaTtopHbic U 811
NPUMEHEHHE alIKaHOB. MOJIyYEHHUs: KPEKUHT aJIKaHOB, NPOMBIIIJICHHbIE CIOCOOBI MToNyyeHus | ctp 72-74
. «[Tonyuenne merana | (ppakIMOHHAS MIEPETOHKA HE(DTH. | AJIKAHOB. 81-83;
U3 aleraTa HaTpus U JlaGopaTopHble criocoObI ymp 10-12
TUJIPOKCHIA HATPUS» MOJTYy4YEHHS aJTKAHOB: CUHTE3 cTp 84

Bropra, nexap6okcuianpoBanue
coJield KapOOHOBBIX KHCIIOT,
TUAPOITN3 KapOuIa aTFOMIUHUS
[IprMeHeHne aJIkaHoB.

6/27 CrpoeHnue, nzomepus u I'omonoruueckuii psa u odmas CdopmupoBath Oosiee mosHoe 812
HOMEHKJIaTypa 1 dopmyna ankeHoB. CTpoeHHE MPEICTABICHUE O TOMOJIOTHYECKOM ctp 84-88
XUMHUYECKHE CBOMCTBA MOJIEKYJIbI 3TUJICHA U JPYTUX psize, SIEKTPOHHOM CTPOCHHH , ynpl-2
ATUJIEHOBBIX AJIKEHOB: CTPYKTYpHas 1 M30MEPUHU U HOMEHKJIAType ctp 100
YTJIEBOAOPO/IOB. IPOCTPaHCTBEHHAs. ATUJICHOBBIX YTJIEBOJOPOIOB.

JI/O - 3 «Iloctpoenue
MOJEIIEd MOJIEKYID»
QJIKEHOB

JI/O - 4 «O0HnapyxeHue

Homenknarypa u pusnueckue
CBOMCTBA allkeHOB. Peakiun
MPUCOEAMHEHHUS
(raJloreHUpPOBaHMUE,

BeipaboTats ymMeHue 1aBaTh Ha3BaHUs
OpPraHUYECKUX COCAUHEHUH 110
MEXIYHApOJAHON HOMEHKIIAType
NIOITAK Ha yrieBogopojax 3Toro
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AJIKEHOB B OeH30I1E)

TUAPOTraJIOr€HUPOBAHMKE,
TUApATaLMs], THAPUPOBAHUE),
peakIuu NoJNMepr3alun

Kjiacca

7128 MexaHu3M peakuuu [onapuzauus [1-cBsi3u B N3yunth MEXaHU3M peakuu 8§12
3IEKTPOPUIHLHOTO MOJIEKYJIaX aJIKEHOB Ha IPUMEPE | DJIEKTPODHUILHOTO TPUCOeTUHEHHUSI K | cTp91-96
MPUCOSAMHECHUS K nporneHa. [Tousitue 06 akeHaM. JlaTe oHsiTue 00 ymp 3-7
aJIKeHaM uHayKTUBHOM (+]) adpdexre Ha uHayKTUBHOM (+]) apdexre Ha ctp 101

pUMepe MOJICKYJIIbI POTICHA. pUMepe MOJICKYJIbI POTICHA.

8/29 Peakiinu oxucienus Peakiuu oxucnenusi. Okucnenne | M3ydnTh peakiiuu OKUCICHUS. 812
ATHIIEHOBBIX QIKEHOB B «MSTKUX» U HayuuTs ypaBHUBATH peaKIiuu ctp 97-99
YIJI€BOIOPOOB (OKECTKUX» YCIIOBUSX. METOJIOM 3JIEKTPOHHO-HOHHOTO yp

OanaHca CTp

9/30 [Tomyyenue u [TomydyeHue STUICHOBBIX [To3HaKOMUTH yUaIuxcs o 8§12
IpUMEHEHHE YTJIEBOAOPOAOB U3 aJIKaHOB, crioco0amu MoMy4YeHUs U ctp 88-89;
STUJIEHOBBIX raJIoreHOaJIKaHOB U CIIUPTOB MPUMEHEHHUS STHUIICHOBBIX 99-
YTJIEBOAOPOIOB. yraeBonopoaoB. [IpoBeputs crenens | ymp 8-10
. «ITonyuenue >TrneHa YCBOCHMS yHAIIUMUCS TEMBI ctp 102
Y3 3TaHOJIA» «AJIKaHBI» U «AJIKEHBI»

10/31 Crtpoenue, nzomepus, ["'oMonornyeckuii psiji aIKUHOB. CdopmupoBats 6oJiee MOTHOE 8§13
HOMEHKJIaTypa U Ob6mas popmyna. Crpoenue IIPEJICTABIEHUE O TOMOJIOTMYECKOM crp 102-104
XUMHUYECKHE CBOWCTBA MOJIEKYJIbI alleTHUIICHA U IPYTUX psne, 2JIEKTPOHHOM CTPOSHUH , 105-110
alETUIICHOBBIX ankrHoB. Homenkiatypa WU30MEpUU U HOMEHKIIAType ymp 1-4,6,7
YTJIEBOJIOPOIOB. AIleTUJICHOBBIX YTIIEBOJIOPOJIOB. aIeTUJICHOBBIX YTIIEBOJIOPOIOB. ctp 110-112

JI/O -5 «Ilony4yenue
aleTHIIEHA U €To
peaxiuu ¢ OpoMHOIM
BOJION U PacTBOPOM
NepMaHraHaTa Kalus»
. 2 «Ilony4yenue
areTuiIeHa u3 Kkapomaa
KaJIbLUs»

duznyeckre CBOMCTBA aJIKMHOB.
Peakuuu npucoeuHeHus:
raJIoTeHUPOBAHUE,
TUAPOTAIOTCHUPOBAHHME,
ruaparauus (peakius Kydueposa),
ruapupoBanue. Tpumepu3anus
alleTHIICHA B OCH30II.
Oxucnennue aakuHoB. OcoOble
CBOMCTBA TEPMUHAJILHBIX

BripaboTarh ymMeHue 1aBaTh Ha3BaHUs
OpPraHUYECKHUX COCIUHCHHUM 110
MEXIYHAPOJAHOW HOMEHKIIAType
NIOITAK Ha yriaeBogopoaax 3Toro
KJ1acc
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AJIKUHOB

11/32 [lonyuenue n [Tonyuenue ankuHoOB: MeTaHOBBIA | [lo3HaKOMMTH yyamnuxcs co 8§13
MIPUMEHEHUE 1 KapOUIHBIA CTIOCOOBI. croco0aMu MOy4YeHusT U ctpl104-105
alETHIICHOBBIX [IpumeHeHue aaKuHOB. IPUMEHEHHUS STHIICHOBBIX 110
YTJIEBOAOPOIOB. yrieBoaopoaoB. [Iposeputs crenens | yop 3,5,8

YCBOECHUS YYAIUMHUCS TEMBI crp 110-112
«AJIKUHBI»

12/33 Anxanuensl. Ctpoenue, | O6mas ¢popmysia ankaJueHoB. CdopmupoBats Oosiee momHoe 8§14
HU30MepHs, Crtpoenue moisekyi. MzoMepust 1 | mpecTaBieHne 0 TOMOJIOTHIECKOM ctp 112-118
HOMEHKJIATypa, HOMEHKJIaTypa aJIKa/IuEHOB. psae, SNEKTPOHHOM CTPOEHUH |, yap 1-5
MOJTYYECHHUE U UX ®dusnyeckue cBorcTBa. B3auMHoe | n30MepUU U HOMEHKIAType TUEHOBBIX | cTp 120
CBOMCTBa pacnionoxenue I — cBszeii B yIJIeBOAOPOAOB. BripaboraTs ymeHue
. «Moaenu MOJIEKYJIax aJIkaJueHOB JaBaTh Ha3BaHUs OPTraHUYECKUX
(mmapocTepKHEBbIE U :KyMYJIUPOBaHHOE, CONIPSKEHHOE, | COCAUHEHUN 10 MEKIYHAPOAHOU
00BEMHBIC) MOJICKYJT n3onupoBaHHoe. OCOOEHHOCTH nomenkiarype MIOITAK na
AJIKaJINEHOB C CTPOEHUS CONPSKEHHBIX YIIEBOIOPOAAX ITOrO KIIACC
Pa3IUYHBIM B3aUMHBIM QJIKaIMeHOB, X MOJyYeHHE.
pacnosnoxxenuem I1 - AHaJorust B XuMHU4ECKUX
CBA3EN». CBOMCTBAaX aJIKEHOB U

ankaaueHoB. OcobeHHOCTH
MPUCOEANHEHHUS K aJIKaJleHaM ¢
conpsKEHHBIMU 11- cBA3AMMU.

13/34 Harypanbuplii n [Tonmmmepu3anus aakaaieHoB. [To3HaKOMUTH yUaIuxcs o 8§13
CUHTETUYECKUN KaydyKd. | HaTypanbHBIA U CUHTETUYECKUN | CTPOCHUEM HATypPabHBIX U crpl18 - 120
. «Koarynsius Kaydyku. Bynkanuzanus CUHTETUYECKUX KaydyKOB yrp 6
MJIEYHOI'O COKa Kayuyka. Pesuna. PaGoTsr MOJIMMEPU3ALUEN AIIKaUECHOB, ctp 120

Kay4yKOHOCOB
(0MyBaHYMKOB WIIH

bukyca)y.

C.B.JIebOenesBa..

BYJIKaHU3alMEH KaydyKa, pe3UHOM;
paboramu JleGenena.
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14/35 [{ukmoankaHbl. [TonsiTHe O MUKIOATKAHAX U UX CdopmupoBath 6oJiee MOTHOE 8§15
. «IllapocTep:xHEBBIE CBOMCTBax. 'oMosorn4eckuii psj | MpeacTaBiIeHue O TOMOJIOIMYECKOM ctp 120-125
MOJIEITA MOJICKYJT u obmas popmyna psne, 2JIIEKTPOHHOM CTPOSHUH , yop 1-4
[IUKIIOAJTKAHOB. » UKIoaNKkanoB. Hanpsbkenue U30MEpPHH U HOMEHKIIaType ctp 125
«OTHOmEHne nukina B C3H6, C4H8, u C5SH10, | nukimoankaHoB. Beipabotars ymMeHue
LUKJIOTeKCcaHa K koH(popmanus CO6H12. JlaBaTh Ha3BaHUS OPraHUYECKUX
pacTBopy nepmanranata | M3omepus mukioaakaHoB (110 COCIMHEHUN M0 MEXIYHAPOIHOU
KaJHst 1 OpOMHOM BOJIE» | «YTJIEPOIHOMY CKeneTy201uc-, HomeHknarype UIOITAK na
TpaHC-, MEKKJIACCOBas ). YIII€BOIOPOAAX ITOTO KIlacc.
XHUMHUYECKUE CBOMCTBA OOpatuTh BHUMaHUE HAa CBOWCTBA
UKJIOAJIKAHOB: TOPEHHUE, AJKaJIMEeHOB C cOonpsiKkEHHBIMU [1-
pa3ioKeHue, paauKaibHOe CBSI3SIMM.
3aMelIeHIe, N30MepHU3aIusl.
Oco0ble cBOMCTBa
IIUKJIONIPOTIaHa, IIMKI00yTaHa.
15/36 Crpoenue, usomepus 1 | beHzoun kak mpeacraBuTeNb CdopmupoBats Oosiee momHoe 816
HOMEHKJIaTypa apeHoB. ApenoB. CTpoeHHE MOJICKYITbI MPEACTABJICHUE O TOMOJIOTHYECKOM ctp 125-130
. «apoctepxuesbie u | 6enzona. Conpspxenue I1- cBszelt. | pse, 3IEKTPOHHOM CTPOCHUH |, ymp 1-3
00BEMHBIC MOJIETTH N3omepus u HOMEHKJIaTypa M30MEPUHU U HOMEHKJIAType ctp 140
MOJIEKyJ1 O€H30J71a M €T0 | apEHOB, UX MOJTyYCHHE. apoOMaTHUYECKHUX YIJIEBOJOPOIOB.
romoJioroB. Paznenenne | ['omonoru 6enzona. [Ipumenenne | BeipaGoTaTh yMeHHE 1aBaTh Ha3BaHUS
C TIOMOIIIBIO O€H30I1a U ero TOMOJIOTOB OpPraHMYECKUX COCUHEHUH 110
JIETTUTEIIbHOW BOPOHKHU MEXKIYHapOAHON HOMEHKIAType
cMmecu OEH30I1 — BOAAY. NIOITAK Ha yrieBogopojax 3Toro
KJ1acC
16/37 XUMHYECKHE CBONWCTBA Bnusiaue 60koBo 1ienMHa N3yunth XuMu4ecKe cBONCTBA 816
OeH3oa. 3JICKTPOHHYIO TNIOTHOCTh apOMaTHYECKHUX YTJIEBOIOPOIOB, ctp 130-134
. «OtHOmenue OeH3ona | conpspkénnoro I1- obnaka B YCJIOBHS IPOBEJICHUSI XUMUYECKHUX yrp 4-6
K OpOMHOI BOJIE U MOJIEKYJIaX TOMOJIOTOB O€H30J1a peaKIuii. ctp 141-142

pacTBopy IepMaHraHaTa
kanus. ['openne
OcH30I1a.

Ha TPUMeEpe TOJIyoJIa.
XHUMHYECKHE CBOMCTBA OEH307Ia.
PeaKHI/II/I 3aMCHICHUA C YUaCTUEM
OcH301a: TaJIOTeHUPOBAHUE,
HUTPOBAHUC U AJIKUJIMPOBAHHC.
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PanukanbHO€ XJI0pUpOBaHUE
OeH3oma. MexaHu3M U yCIO0BUs
NIPOBEICHUS PEaKIIH
PAAMKATBHOTO XJIOPUPOBAHHUS
6ensona. Katanutuueckoe
rHJIpupoBaHue OeH307Ia.
MexaHu3Mm peakuuit
AIIEKTPOPUITBHOTO 3aMEIICHHUS:
TaJIOTCHUPOBAHUS U HUTPOBAHHUSI
OeHzora.

17/38 XHUMHYECKUE CBOMCTBA MexaHu3M peakiuit N3yunTh XMMUYECKHUE CBOWCTBA 816
rOMOJIOTOB O€H301a. ANIEKTPOPUIBHOTO 3aMEIICHUS: TrOMOJIOTOB O€H30J1a, YCIIOBUS MU crp134-140
J. «OGecnBeunBaHme rajJoreHUPOBAHUSI U HUTPOBAHUS | IPOBEICHUSI XUMUUECKUX PEAKIUH. yrop 7-9
TOJIYOJIOM roMmoJsioroB oen3oina. CpaBHeHHE cTpl42
MOJIKHCIIEHHOTO peaKuMOHHON CIOCOOHOCTH
NepMaHraHaTa Kalus 1 OEH30J1a U TOJIyOJIa B PEAKIHAX
OpPOMHOM BOIBI» » 3amenieHusi. OpueHTupyroliee

neiicreue rpynmnsl aromos CH3- B
peakuusax 3aMelIeHus ¢ y4acTHEM
tostyosna. Opuentantsl [ u Il
poJia B peakIusIX 3aMELICHUS C
y4acTUEM apeHOB. Peakuun
OOKOBBIX IIEIlel. aTKWIOEH30JI0B.

18/39 Haxoxnenue 3aKpenuTh YMEHUS yJalIuxcs [MTost.811
MOJIEKYJISIPHOM (OpMYJIBI HAXOJHUTh MOJIEKYJISIPHBIE (POPMYJIBI 3anaumn:
OpPTraHUYecKOTro OpPraHUYeCcKOT0 COeIMHEHMI IO Macce
COCTMHECHUS TI0 Macce (00BEMY) TPOTYKTOB CrOPAHUSI.

(06BEMY) IPOIYKTOB
CTOpaHHs.

19/40 Haxoxnenue 3aKpenuTh YMEHUS yJaluxcs [TosT § 12
MOJIEKYJISIPHOM (OpMYJIBI HAXOJHUTh MOJIEKYJISIPHBIE (JOPMYJIBI 3anaumn:
OpPraHUYecKOro OpPraHUYeCKUX COeIMHEHUH 10 Macce

COCIIMHEHHS 110 Macce
(06BEMY) POTYKTOB

(00BEMY) TPOTYKTOB CrOPAHUSI.

16



CTOpaHMSL.

20/41 Haxoxnenue 3aKpenuTh YMEHUS yJalIuxcs [ToBT.§ 13
MOJIEKYJIIPHOU (hOPMYITBI HaXOJIUTh MOJIEKYJISIPHBIE ()OPMYITBI 3agaym:
BEIIECTBA I10 €0 OpPTaHWYECKUX COCIUHEHHI 10 €ro
OTHOCHUTEIIbHOMN OTHOCHUTEJIbHON IIJIOTHOCTH U
IUIOTHOCTH U MacCOBOI MacCOBOM J0JI€ DJIEMEHTOB B
JIOJIC DJIEMCHTOB B COCAUHCHHMSIX.
COCTMHCHUSX
21/42 Haxosxnenue 3aKpenuTh YMEHUS YIaluXCs IToBT.§ 14
MOJICKYIISIPHOUN (pOPMYIIBI HAXOJUTh MOJIEKYJISIPHBIE (POPMYIIBI 3amauu:
BEIIIECTBA I10 €ro OpPTraHWYECKUX COCMHECHHH 10 €ero
OTHOCHUTEJIBbHOMI OTHOCHUTEJIBbHON MIOTHOCTU U
IJIOTHOCTH U MacCOBOM MAacCCOBOM J0JI€ DJICMEHTOB B
JI0JIC DJICMEHTOB B COC/TMHCHUSX.
COCAUHCHHIX
22/43 Pemenue ITosT § 15
KOMOWHHUPOBAHHBIX 3agaym:
3a/1a4
23/44 IMpakTnyeckas pa6ora | Tb npu paboTe B XMMHUYECKOMH CoBepHIeHCTBOBATH NMPAKTHYECKUE Ctp 298-300
Ne 1 «KayecTBEeHHBIN na60paTopHH, XUMHUYCCKUC YMCHUS U HABBIKU BBITIOJTHCHUA
AHATH3 peaKIuy Ha Ka4yeCTBEHHBIN XUMHUYECKOTO IKCTICPUMEHTA,
COCTaB OPraHUYECKUX BEILECTB cobmonas npaswia Th
OpPraHu4ecKux
coeIMHEeHUI.
24/45 IMpakTuyeckas padora | Ouznueckue U XUMUYECKHE CoBeplilieHCTBOBATh MPAKTUYECKUE Ctp 298-300
Ne 2 «¥YraeBogopoab» CBOMCTBA yIJIEBOJOPO/IOB, YMEHUS U HaBBIKU BBIMIOJHEHUS
KaueCTBEHHBIC PEAKIIUH XUMHYECKOTO IKCTICPUMEHTA,
YIJIEBOLOPOIOB coOmronast mpasuna Th
25/46 O0600wenne u O000IUTh U CHCTEMAaTH3UPOBATH ITost.§ 16
cUCTEeMaTH3aIus 3HaHUI 3HAHUS 110 TeME: «YTIEBOIOPOIBI» 3amauu:

110 TEME
«YTIIEBOIOPOABD)

[ToaroToBKa K KOHTPOJILHOM paboTe»
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ITonroroBka K
KOHTPOJILHOH paboTe»

26/47 KonTpoJsbHasi padora 2 [TpoBepuTh 3HAHUS yUAIIUXCS 1O
10 TemMe TeMe: «YTIIEBOAOPOABD)
«¥YTJ1€BOIOPOABI»
Tema 4 Crnupthl B peHOoJIbI [/ yacoB
1/48 Opnnoaromuslie cupthl. | CocTaB U KIacCUpUKAIHS Paccmortperts cTpoeHue, 817
. «Dusndeckue cnupToB. M3omepus ciupToB KJ1accu(puKamuio, HOMEHKJIATYPy H ctp 143-152
CBOWCTBA 3TaHOJA, (TIoJI0’KE€HNE THIPOKCHUITBHBIX XMMHUYECKHE CBOMCTBA OJJHOATOMHBIX | ymip 1-5
npormanoja-1 u 6yraHosna | Tpymmn, MeXKiIaccoBas, criuptoB. Hayunts cocTaBisiTh ctp 158
— 1.» «lllapocTepKHEBbIE | «YTJIEPOAHOTO CKEIIETA). U30MEpHl, 1aBaTh Ha3BaHUS 1O
MOJIETU MOJIEKYJT ®usnueckue croiictea cnuptoB, | MIOITAK. OtpabarsiBath yMEeHUS U
M30MEPOB C UX MOJy4YCHHUE. HABBIKU COCTAaBJIATh YPAaBHEHHUS
MOJIEKYJISIPHBIMU MexmonekynsipHast BOJOPOIHAs | peakLHuu.
dopmynamu C3Y8O u cBs1i3b. OcoOEHHOCTH
C4H100.» 3JIEKTPOHHOTO CTPOEHUS MOJIEKYJT
«KonnuectBeHHOE crnupToB. XMMUYECKHE CBOMCTBA
BBITECHEHHE BOJIOPOAA CIIUPTOB, O0YCIIOBIIEHHBIE
U3 CIIUPTa HATPUEM.)» HAJIMYUEM B MOJICKYJIaX
«CpaBHeHHUE peakuit TUJPOKCHIIBHBIX TPYIII:
TOPEHUs ATUIIOBOTO U 00pa3oBaHuUEe AJTKOTOJISATOB,
MPOIMUIOBOTO CIIUPTOBY» | B3aUMOJIEHCTBUE C
«[Tomyuenue mpocroro raJIor€HOBOIOPOAAMH,
a¢upay. «llomyuenue MEXMOJIEKYJIIpHas U
CJIO’KHOTO 3Upar. BHYTPUMOJIIEKYIISIpHAS
Jeruaparanus, dTepupuKanus,
OKHCIICHHE U IeTHPUPOBAHHE
CIIUPTOB
2/49 [lonyuenue cnupToB [Tonyuenue cnupTos. N3yunTh ciocoObl MOTy4YeHUs 817
CIIUPTOB B IPOMBITINICHHOCTH U ctp 153-155
71a00paTOPHBIM MTYTEM. ymp 6-8
ctp 158-159
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3/50 Baxneiimue Baxueiimue npeacTaBuTenn [To3HaKOMUTH yUaIuXxcs ¢ 8§17
IIPEACTABUTENN CIIUPTOB. | cIUPTOB. PU3NOIOTHYECKOE BOKHEUILIUMH NIPEACTaBUTEIISIMU ctp 153-158
J.O -7. JIEHCTBHE METAHOJIA ¥ 3TAHOJIA. OJIHOATOMHBIX CITUPTOB U MX yop 9-11
«PacTBOpUMOCTH AJIKOroJii3M, ero mociIeCTBUS. HCIIOJIb30BAaHUEM B HAPOJHOM ctplS59
CIUPTOB C Pa3INYHBIM [TpodunakTrka ankoronusma. XO3SIUCTBE.
YHCIIOM aTOMOB
yriaepoja B BOAE»

4/51 MuoroatoMHusbie ctupThl | OCOOEHHOCTH CBOMCTB N3yuuts cTpoCHME U CBOMCTBA 817
J.O. -8 MHOTOAaTOMHBIX CITUPTOB. MHOT0AaTOMHBIX criupToB. Ocoboe ctp 152-153
«PacTBOpPUMOCTD KauecTBennas peakuus Ha BHUMAaHUE YJEIUTh Ha BIUSHUE yap 12-15
MHOTOaTOMHBIX CIUPTOB | MHOTOATOMHBIE CITUPTHI TUIPOKCOTPYIIN HAa CBOMCTBA ctp 159
B BOJIE» MHOTOAQTOMHBIX CITUPTOB.
J.O.-9 [To3HaKOMUTH yUaIIuXxcs o
«B3anMmonelicTBue croco6aMu MoTy9IeHUS
MHOTOaTOMHBIX CIIUPTOB MHOTOaTOMHBIX CIIUPTOB.
C TUAPOKCHUIIOM MeU
(1)»
JI.O.-10.
BzaumoneiictBue
BOJIHOTO pacTBOpa
dbeHona ¢ GpoMHOMI
BOJIOH

5/52 DEHOJTBI. ®eHou, ero (puznyeckue [To3HAKOMUTH YHaITUXCS C KJIACCOM 8§18
. « PactBopuMocCTh CBOMCTBA U TIOJTyYCHHE. dbenonoB. MU3yunTh Ux cTpoeHUeE, ctpl59 -168
¢denona B BoJie pu XuMHUecKue CBOMCTBa (heHona CBOWiCTBa, osyuyeHuem. Ocoboe ymp 1-3
OOBIYHOM M MOBBITIICHHOM | KaK QYHKIHUS €r0 CTPOCHUSI. BHUMAaHHE YJICJIUTh Ha BIUSHHUE ctp 169

TEMIIEpaType».
I. «BeiTecHenne eHomna
u3 (eHoIATa HATPUS
YTOJIBHOUM KHUCIIOTOM.

J. «Peakuus ¢peHomna ¢
(dhopmMaIIbIETHIOM.

JI.O. - 10

Kucnorusie cBoiicTBa. Bzaumuoe
BJIMSTHUE aTOMOB U IPYII B
MOJIEKYJIaX OPTaHUYECKUX
BEIIIECTB Ha IpuMepe GeHona.
[MonukonaeHcamnus Genona ¢
dopmanbaerunom. Kauecrsennas
peakiust Ha ¢peroun. Ilpumenenue

¢deHona Ha OpPraHu3M U IyTH €ro
IIPUMEHEHHUS.
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«B3anMonelnicTBue
BOJHOTO pacTBOpa
dbeHona ¢ GpoMHOI
BOJION»

denoma. Knaccudukanus
¢denonoB. CpaBHEHHE KHCIOTHBIX
CBOMCTB BEILIECTB, COACPKAIINX
TUAPOKCUIIBHYIO TPYIIITY: BOJBI,
OJIHO- U MHOTOaTOMHBIX CIIUPTOB,
¢denomna. DnekrpoduiabHOE
3aMelieHre B OEH30JIbHOM
Kozsle. [Ipumenenue
MPOM3BOJHBIX (heHOIa

6/53 Pacuérnbie 3amaun. Hayuutsb yuamuxcss npoBOJIUTH [TosT § 18
«Bpraucnenus mo pacyETHI 10 TEPMOXUMUYECKUM Crtp 159-168
TEPMOXUMHYECKUM ypaBHEHUSM. 3aKPETUTh TOHSTHS: Yup 5
YpaBHEHUSM). TeTI0BOM 3 deKT, peakuun Crtp 169

HK30TEPMHUUECKUE U
SHIOTEPMHUECKHE.

7154 IIpakTuyeckas padora | OU3MKO-XMMUYECKHE CBONCTBA CoBepieHCTBOBAaTh MPAKTUYECKUE Ctp300-301

Ne Ne 3 «CnmpTh» CIIUPTOB YMEHHS U HaBBIKW BBINOJHEHUS
XHUMHUYECKOTO SKCIIEPHUMEHTA,
cobmonas npasuia Th

Tema 5. Aubaeruabl U KETOHbI 8 yacoB

1/55 Anbaerunsl. KeToHsblI. CrtpoeHue MoeKyll alnbAeruaoB U | Paciimputh 3HaHMS ydamuxcs o 8§19
Crtpoenue, X U30Mepusi | KETOHOB, UX U30MEPHUS U KJIacCcax OPraHUYECKUX BEIICCTB. ctp 169 - 172
¥ HOMEHKJIaTypa. HOMeHKIarypa. OcoOeHHOCTH [To3HaKOMUTE C anmbAeTUIAME U yrp — 1-3
JI/O. - 11 «IlocTpoenne | CTpOCHHsI KapOOHUIILHOM TPYyNMbL. | KeToHaMU. M3yunTh ocobeHHoCcTH uX | cTp 178-179
MOJIEJIEH MOJIEKYJI ®dusnueckue CBOMUCTBA CTPOCHUS, HOMEHKIIATYPY U
M30MEPHBIX albAECTHAOB | (popMaliberuia U €ro roMOJIOrOB | H30MEPHUIO.

Y KETOHOB.

2/56 XHUMHYECKUE CBOMCTBA XHUMHYECKUE CBOMCTBA N3yunTh XUMHUYECKHE CBOWCTBA 8§19
alnbIETUIOB. QBJIETUIOB, 00YCIOBIICHHBIC QJIBJIETHIOB, O0YCIIOBIICHHBIC ctp 173 -175
JI/O - 12. « Peakmus HaJU4YHEM B MOJICKYJIE HaJM4HEeM B MOJIEKYJie KapOOHMIBHOU | ynp 4 - 5
«cepeOpsSHOro 3epKanay. | KapOOHHILHON TPYIIIBI aTOMOB TPYNIBI aTOMOB: THIPUPOBAHUE , ctp 179

JI/O - 13. «Okucnenue
albJIETUIOB
ruapokcuaoM Meau (11)».

(TuapupoBaHKE, OKUCIICHUE
AMMHUAYHbIMU paCTBOpaMu
OKcHJIa cepedpa U THAPOKCHIIA

OKHCIICHHE aMMHAYHBIM PaCTBOPOB
OKcHIa cepedpa U THAPOKCUIOM MeIr

(In).
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JI/O - 14 «Oxucnenue
OeH3aiIbaeruaa
KHCJIOPOJIOM BO3IyX»a.

menu (I1)). KauecTBenHbie
peakuuu Ha anbJeruabl. Peakuus
TIOJTMKOHICHCAITUH
dopmanbaernaa ¢ GeHoIOM

3/57 Ocob6ennoctu crpoeHust | . OCOOEHHOCTH CTPOEHUS U N3yunTh XUMUYECKHE CBOMCTBA 8§19
U XUMHYECKUX CBOMCTB | XMMUYECKHX CBOWCTB KETOHOB. KETOHOB, 00YCIIOBJICHHBIC HAJTMYUEM B | cTp - 174
KETOHOB. KauecTBeHHas peakiusa Ha MOJIEKYJIe KapOOHMIHBHOM TPYIIITHI yop 6 -7

METHJIKETOHBI. aTOMOB: THJIPUPOBAHUE, OKUCIICHHUE, ctp 179
KadecTBeHHOI peakiirieil Ha KETOHBI

4/58 HykneodunsHoe HykneopunsHoe npucoenunenue | M3y4unts Mexanusm HykieopmibHoro | § 19
MIPUCOCTUHECHHE K K KapOOHUJILHBIM COCTUHEHUSIM MIPUCOCTUHECHHS K KapOOHWIHHBIM ctp 175 - 177
KapOOHUIIHHBIM [IpucoenuHeHne MAaHOBOJOPOAA | COSAMHEHHSM : IHAaHOBOIOPO/A U yrp 8 - 9
COCTMHEHUSIM U THAPOCYIb(HUTA HATPHSI. ruapocynbduta HaTpusi. Ocodoe ctp 179

B3aumHoe BusiHUE aTOMOB B BHUMaHUE YJEINUTh B3aUMHOMY
MoJiekynax. [‘anorenupoBanue BJIMSTHUIO aTOMOB.

QJIBJIETUOB U KETOHOB IO

MOHHOMY MEXaHU3MY Ha CBETY.

5/59 OKucieHuem CrupToB, N3yunTh ciocoObl MOTy4YeHUs 8§19
CniocoOsI TToTydeHUs JIETUIPUPOBAHUEM CITUPTOB, aJIbJETUIOB U KETOHOB B ctp 177 -178 ynp 10 -
aJbJCTUIOB U KETOHOB. peakuueii Kyueposa, npu NPOMBIIIJICHHOCTH U JabopaTtopHbiM | 11

HarpeBaHuu KajibIueBbIX Win MyTEM ctp 179
0apueBbIX coJieil KapOOHOBBIX
KHCIIOT

6/60 . OTnenbHbIC OTnenbHbIE PEICTaBUTENN [To3HaKOMUTH ydaIuxcs ¢ 8§19
peCTaBUTENN aJbJIETU/I0B U KETOHOB. OTJIeIbHBIMU IIPEICTABUTENIMU ctp 178
albIETUI0B U KETOHOB. aJbpJETUI0B U KETOHOB. X poJib B yop 12 - 14
. «[IlapocTepkHEBbIE HapOJHOM XO3SMCTBE. ctp 180
MOJIENIN MOJIEKYI
aNbJIETUIOB U
U30MEPHBIX UM
KETOHONB.

7161 IIpakTuyeckas padora | OU3MKO-XUMHUYECKHE CBONCTBA CoBepileHCTBOBAaTh MPAKTUYECKUE Crtp301-302

Ne 4 «Aapaernanl "
KEeTOHBD)

aJbIETUI0B, KETOHOB

YMCHUS U HABBIKU BBITIOJTHCHUA
XUMHUYCCKOI'0 SKCIICPUMCHTA,
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cobmonast mpaswmia Th

8/62 KontpoabsHasi padora 3 [IpoBepuTh ypOBeHb YCBOCHUS
10 TeMe: «CHUPTHI , 3HAHUH.
(eHoJIBI, aNBAETHABI U
KEeTOHbD).
Tema 5 KapOoHoBbIe KHCJIOTHI, CJI0OKHbIE 3(PMPHI U KHUPBHI. 11 yacos
1/63 KapOoHOBbIE KHCIIOTHI. Crpoenne MoJieKya KapOOHOBBIX | PactiipuTh 3HaHUS 0 KapOOHOBBIX 8§20
JI.O. - 15. 2I1locTpoeHune | KUCIOT U KapOOKCHUIIHbHOM kuciotax. M3yunts knaccudukamnuio, | crp 180 - 184
MOJIEIEN MOJIEKYJ rpynnsl. Knaccupukanus u HOMEHKJIATYpy U (pU3NYECKHE ymp 9 - 10
M30MEpHBIX KapOOHOBBIX | HOMEHKJIATypa KapOOHOBBIX CBOMCTBA KapOOHOBBIX KHCIIOT. ctp 194
KHCIIOT2. kucioT. duznueckre cBOMCTBA
J1.LO. - 17. «CpaBHEeHHE | KapOOHOBBIX KHCIIOT M HIX
pPacTBOPUMOCTH B BOJIE 3aBHCUMOCTB OT CTPOCHUS
KapOOHOBBIX KUCIIOT U MoJiekyn. KapOoHoBbIE KHCTOTHI
UX COJICI». B IIpupoje. buonorunyeckas poib
KapOOHOBBIX KHUCIIOT.
2/64 XUMHYECKUE CBOMCTBA OO6mue cBoiicTBa Pacuinputs 3HaHUS 0 CBOMCTBaX 820
KapOOHOBBIX KHUCIIOT. HEOPTaHWYECKUX U OPTaHUYECKUX | KUCIIOT Ha MpUMEpe KapOOHOBBIX ctp 184 - 190

JI.O. - 16. «CpaBHeHue
CHUJIbI YKCYCHOM U
COJITHOM KHCJIOT B
PEAKIHUSIX C LITHKOM.
J1.O. - 18.
«B3anMonelnicTBue
KapOOHOBBIX KHCIIOT C
MeTaJJIaMH, OCHOBHBIMH
OKCHUJIaMHU,
OCHOBaHHUSIMH,
amM(pOTEpHBIMU
TUJIPOKCHIAMU U
COJISIMUY.

9. 3agaua — 2.
«Pacmo3naBanune
00pasIoB CIMBOYHOTO

KHCJIOT (B3aUMOJICHCTBHE C
MeTallJIaMH, OKCUIaMH METaJlIOB,
OCHOBaHUSIMHU, COJISIMH ).BIIUSTHUE
YIIIEBOIOPOAHOTO pajiuKaja Ha
cuty KapOOHOBOM KHUCIIOTHI.
Peakuus stepuduxanmu, ycaoBus
€€ MpoBeIeHU. XUMHUYECKHE
CBOICTBA HEMPEIETbHBIX
KapOOHOBBIX KHCIIOT,
oOycnoBieHHble HanmuuueM [1-
CBSI3U B MOJIeKyJe. Peakuuu
31EKTPOPUIBHOTO 3aMELIEHUS C
ydacTheM OEH30HHON KUCIIOTHI.

KUCIOT. OTpabaTbIBaTh HaBBIKH
COCTAaBJICHUS YPaBHEHUN XUMUYECKUX
peaxiuii Ha CBOMCTBaxX KapOOHOBBIX
KHCJIOT

yop 11, 13, 14, 15
ctp 195
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Macja ¥ MaprapuHay.
J1. «Bo3ronka
OEH30MHOM KUCIOTEDY.
J. «OtHOImEHHE K
OpOMHOH BOJIE M K
pacTBOpy IepMaHraHaTta
KaJIUs IPEIEIbHON U
HETPEIEIbHON
KapOOHOBBIX KHCIIOT.

3/65 Crioco0bI noyueHust OxucieHueM nepBUYHBIX N3yunTh ciocoObl MOTy4YeHUs 8§20
KapOOHOBBIX KHUCIIOT. CIIUPTOB, OKHMCIICHHE aJIbJICTHIOB, | KAPOOHOBBIX KHUCIIOT ctpl90 - 193
O.3agava - 1: THJIPOJIM30M CIIOKHBIX 3(UPOB, yap 18
«pacno3HaBaHHE MIPY B3aUMOJICHCTBUU ctp 195
pacTBOpOB arerara MarHMHOPTaHUIECKIX
HaTpus, KapOoHaTa COEIMHEHUH C OKCUJIOM
HATpUs, CUIHKATa yriepoja.
HaATpUA U cTeapaTa
HATPUS.
D. 3amaua — 4
«ITonyuenue ykcycHoOM
KHCJIOTHI U3 allerara
HATPUSD

4/66 CnoxHbIe d(DHpHI. Crtpoenue CIoXKHbIX 3(hHUpoB. Pacmmputs 3HaHHS O CIOKHBIX 8§21
3. 3ama4a — 3 N3omepust crnoxxHbIX 3(hUpoB aupax, UX CTPOCHUH, U30MEPHH, ctp 196 - 198
«ITonyuenue («yrmepoIHOTO CKeleTa» u HOMEHKJIaType M UX CBOMCTBAX. yop 1-5
KapOOHOBBIX KUCJIOT U3 MexkiaccoBast). Homenkiarypa Oco0oe BHIMaHHE YACTUTH YCIoBUsM | cTp 200

MBLIa.
. «IlonyuyeHue npusTHO
MaXHYILEro CI0XKHOTO

apup».a

CIIOXKHBIX 3(prpoB. OOPaTUMOCTH
peakuu 3Tepudukanuy,
TUAPOJIN3 CIOXKHBIX 3PHUPOB.
PaBHOBecue peakuuu
sTepudUKAIIIN — THAPOIIH3A;
(axTOpHI, BIUSIONINE HA HETO
CIOXHBIX 3(prpoB. OOPaTUMOCTH
peakiuu >Tepudukanuy,

MPOTEKAHUS peaKni
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TUAPOJIN3 CIOXKHBIX 3PHUPOB.
PaBHOBecue peakuuu
sTepudUKAIIIN — THAPOIIH3A;
(axTOpHI, BIUSIONINE HA HETO

5/67 Kupsr. Kupsb1 — cinoxxHbIe 23GUpHI [To3HaKOMUTH y4aIuxcs ¢ coctaom | 8 21
JI.O. —-109. TIIMIEpUHa U KapOOHOBBIX Y CBOMCTBAaMHU KHUPOB U UX ctpl198 - 200
«PacTBopuMOCTh KUPOB | KUCTOT. COCTaB U CTPOCHUE GYHKIHASMH. . yop 6 - 8
B BOJIC U OPTaHUYECKUX | kupoB. Homenkiarypa u ctp 201
PacCTBOPHUTEIIAX . KJaccugukanus xupoB. Macna.
Kups! B npupone. CoiicTBa
YKUPOB: THAPUPOBAHUE JKUKUX
KUpOB. MaprapuH.
buonoruueckue GyHKIUU )KUPOB.
CaoiicTBa x1poB. OMBUIEHHE
YKUPOB, IOJTy4YEHUE MbLIA.
6/68 Mpuia u cuarerndeckue | OMbUICHHE KHUPOB, OTyUYCHHE N3ydnTh COCTaB U CTPOCHUE KUPOB, 8 coobmeHne
MOIOIIIME CBOMCTBA MbL1a. OOBSICHEHNE MOIOLITUX BBISICHUTH PUYMHY MOIOILIETO CTp
cBoicTB Mbu1a. [lonsatue o CMC. | cBoiicTBa MbUIa. J[aTh MOHSTHE O yop 9
OO0BsicHEeHHE MOIOIIIUX CBOMCTB CMC. CpaBHUTH MOIOIIUE CBOKCTBA ctp 201
mbuia 1 CMC (B cpaBHEHUN). mbuta u CMC.
7/69 Pemenue pacuéTHBIX ompeieJIeHue BbIX0/1a IPOIYKTa OTtpabaThIBaTh HABBIKK B PEIICHUH IToBT § 20 - 21
3a71a4 Ha ONPEICIICHUE peakiuu B (%) OT TEOpETUYECKH | pacUETHBIX 3a]a4 Ha ONpe/esIeHUE
BBIXO/1a TIPOJTYKTa BO3MOKHOT'O BbIXO/a MpoayKTa peakuuu B (%) oT Yop 10 - 11
peaxiuu B (%) ot TEOPETUYECKU BO3MOXKHOTO Crp 201
TEOPETUUYECKHI
BO3MOXHOT'O
8/70 Pemenue pacuéTHBIX yCTaHOBJICHUE (OPMYITBI U OTtpabaTpiBaTh HABBIKK B PEIICHUH IToBT.§ 21
3a/1a4 Ha yCTAHOBJIEHUE | CTPOEHHUS BELIECTBA 110 pacuéTHBIX 3aJa4 HAa yCTaHOBJIEHNE Ctp 196 - 200
(bOpMYJIBI U CTPOCHHS MPOAYKTaM €ro CrOpaHus (GhOpMYIIBI U CTPOCHHSI BEIIECTBA 110 Yop 12
BEIIECTBA 10 IIPOJYKTaM IIPOJYKTaM €ro CrOpaHusl. Crp201
€ro CropaHus
9/71 O0600111eHNEe TEMBI: O0600IIUTE CBEJICHUS 110 TEME: IToBT § 20 - 21
«KapOoHOBBIE KHCITOTHI, «KapOoHOBBIE KUCTTOTHI, CIIOKHBIE Ctp 180 - 200
CJIO’KHBIE AUPHI U 3(UPHI U SKUPBD). Yop 16 - 17
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JKUAPBD». Ctp 195

10/72 ITP Ne 5 «kKap6oHoBble | OU3MKO-XMMHUYECKHE CBOWCTBA CoBeplIeHCTBOBATH TPAKTUYECKHE Ctp302-303
KHCJIOTHI, CJIOKHBIE KapOOHOBBIX KHCIIOT, CJIOKHBIX YMEHUS ¥ HaBBIKHU BBITIOJTHCHUS
3(PUPHI U KUPHD» 3(pHUPOB, KHUPOB XHUMHUYECKOTO SKCIIEPHUMEHTA,

cobmonas npasuia Th

10/73 KontpoabHasi padora 4 [IpoBepuTh ypoBeHb YCBOCHUS
no teme «KapooHoBbie 3HAHUI
KHCJIOTHI, CJIOKHbIE
3¢upHI U KUPBD).

Tema 7 «¥YrieBoabn» 8 uacoB

1/74 O011ee mpeacTaBiIeHUe MoHo-, 1u-, ¥ oaucaxapuabl. W3yuntk kinaccudukaimro yrieBoaos. | § 22
00 yrimeBojax [IpencraBuTenu Kaxa0u rpymmnbl. | PacmmpuTh 3HaHUS yYaIIUXcs O ctp 202 - 205

Buonornyeckas posb yrieBogoB. | OMOJIOTHYECKOM poiH yriaeBoJoB U ux | ynp 1 - 6
WX 3HayeHue B )KM3HM YEJIOBEKA U | 3HAYEHUEM B )KM3HH YEJIOBEKA U ctp205
o011ecTBa. o0111ecTBa.

2/75 Monocaxapusl. I'moko3a, e€¢ puznyeckue N3yuuts cTpoeHue, cBolCTBa 8§23
J.O.-20 cBoricTBa. CTpoeHHE MOJIEKYJIBI. | MOHOCaxapHa0B Ha MpUMeEpE TII0KO03bI | cTp 206 - 211
«O3HaKOMIICHHE C PaBHOBecHe B pacTBOpE TIIIOKO3BI. | B PPYKTO3BI yop 9 - 10
dusnueckuMu 3aBUCUMOCTb XUMHYECKUX cTp 212

CBOMCTBaMH TJIIOKO3BI.
J1.O.-21
«B3anMonelnicTeue
[JIFOKO3BI ¢ THAPOKCUIOM
meu (I1)mpu 06praHBIX
YCIIOBHSIX U MPHU
HarpeBaHUn»

J1.O. - 22.
«B3anMmonencreue
TJIFOKO3BI ¢ aMMHAYHBIM
pacTBOpPOM OKCHJIa
cepebpar.

9. 3amava:
«Pacmo3naBanune
pacTBOPOB IJIFOKO3bI U

CBOMCTB IUIFOKO3bI OT CTPOEHUS
MOJIEKYJIbL. B3aumonencTBue ¢
ruapokcuaoM meau (1) mpu
KOMHATHOW TeMIIEPAType U
HarpeBaHuu, dTepUPHUKaIuS,
peaxius «cepedpsHOTO 3epKaiay,
rugpupoBanue. Peakius
OpO>KEHHUS TIIFOKO3BI: CIIUPTOBOTO,
MOJIOYHO-KHCIoro. ['nroko3a B
npupoje. buonorunyeckas poib
II0KO3bL. [[puMeHeHne rirroko3sl
Ha ocHOBe €€ cBoucTB. OpykTO3a
KaK U30Mep IioKo3bl. CpaBHEHUE
CTPOCHUSI MOJIEKYN U
XUMHUYECKHX CBOWCTB ITFOKO3BI U
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[JIULIEPUHAY bpykTo3bl. DpyKTO3a B IPUPOJE
U e€ OMOJIOTHYecKas POJib.

3/76 Jlucaxapuibl. CrpoeHue arcaxapuios. W3yuuTh cTpOCHHE, CBOMCTBA 8§24
J1.O. - 22. BoccranasnuBaromue u JIMCaxapuioB Ha IIPUMEPE Caxapo3bl cTp 212
«B3anMmonencTeue HEBOCCTAHABINBAIOIINE yop 11
caxapo3sl C aMMHauHbIM | qucaxapuasl. Caxaposa, J1aKkTo3a, cTp 212
pacTBOPOM OKcHJA MalbTO3a, UX CTPOEHUE U
cepebpay. Oouonornyeckas poib. [ naponus

nucaxapuaoB. [IpomeinuieHHOE
MOJIy4YEeHUE Caxapo3bl U3
MPUPOJIHOTO ChIPhs

arr7 ITonucaxapusr: Kpaxwmau, ctpoenue, cBoiiCTBa, N3yuuts cTpoeHME, CBOWCTBA 8§24
Kpaxma. Ouostornueckas pojnb). MOJINCaXapuI0B Ha MPUMEPE ctp 212 - 213
3. 3ajaya. duznyeckue CBOWCTBA Kpaxmaia. | Kpaxmadia. yop 1 -2
«Omnpenenenue Hanmnuusi | XMMHAYECKHE CBOMCTBA Kpaxmasa. ctp 217
Kpaxmana B méne, xiebe, | ['maponus kpaxmaa.

MaprapuHe»

5/78 [Honucaxapunsr: Lemmronosa, crpoenue cBoricTBa, | M3ydnTh CTpoeHuUE, CBOKMCTBA 824

EJUTI0JI03a OuoJstoruyeckasi pojb IEJUTIONIO3b. | TIOJMCaXxapyuI0B Ha IPUMEPE ctp 212 - 213
dusnyecKue CBOKMCTBA LEJUTIOJIO3BI. yop3 -4
LEJUTIOJIO3BI. XUMUAYECKHUE ctp 217
CBOMCTBA LEUII0I03bL. [ maponus
LIeJUTION036I. [lemmionosa B
npupoe. Bzaumonericreue
LEJUTIONO03bI C HEOPTaHUYECKUMU
U KapOOHOBBIMH KHCIIOTAMH —
00pa3zoBaHME CIOKHBIX A(UPOB.

6/79 [onsarue 06 [TonsTne 06 UCKYCCTBEHHBIX [To3HaKOMUTH ydaIuxcs ¢ 8§24
HMCKYCCTBEHHBIX BOJIOKHaX. B3aumopeicterue HMCKYCCTBEHHBIMHU BOJIOKHAMHU, UX ctp 215 - 216
BOJIOKHAX IEJUTIOJIO3BI C HEOPTaHWYECKUMHU | TIOJIydeHHeM U cBoicTBamMu. OTinuune | ymp 5

1 KapOOHOBBIMH KHCJIOTAMHU — HMCKYCCTBEHHBIX BOJIOKOH OT ctp 217
00pa3oBaHNe CIOKHBIX FIPHPOB. HATYPaJIbHBIX.

7/80 O0001eHne 3HAaHUHT 110 O000mMTh CBEIEHUS 110 TEME:

TeMe «YTIIEBOABI»

«YTIEeBOILI»
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Penrenue 3amau.

8/81 ITP Ne 6 «YrieBoabn» XHUMHUYECKUE CBOMCTBA CoBepieHCTBOBAaTh PAKTUYECKUE
YTJIEBOJIOB YMEHUS U HaBBIKU BBITIOJTHEHUS Ctp304-305
XUMHYECKOI0 IKCIIEPUMEHTA,
cobmonas npasuia Th
Tema 8. A3oTcoaep:kaiye OpraHn4ecKue CoeTuHEeHHs. 10 yacoB
1/82 Amunsl. CocTtaB 1 Amunbl. CocTaB ¥ CTPOCHHUE. W3yuuthb coctaB U crpoeHune aMmuHOB | 8 25
CTPOCHHE. Knaccudukanms, nusomepus u ctp 218 - 220
JI.O. - 26 «llocTpoeHre | HOMEHKIIATypa aMHHOB. yop 1 -4
MOJIEIEH MOJIEKYJI cTp 226
U30MEPHBIX aMUHOBY»
. «®uzndeckue
CBOICTBa METHJIAMHUHA.
I"'openne meTumaMmuHa.
2/83 Amudarnueckue amunbl. | [lomyueHne aMHHOB: N3yunTh cBOiCTBa anudaTnaeckux 8§25
J1.O. -28 «O6pa3oBanue | aIKAIUPOBAHUE aMMHUAKa. aMUHOB: B3aMO/ICHCTBUE C BOJAOU U cTp 222 - 223
COJIEH aMUHOB C ®dusnuecKue CBOMCTBA. KHUCJI0TaMU, YYUTBIBAs B3AUMHOE yop 5-7
KUCJIOTaMH XUMHUYECKUE CBOMCTBA: BJIMUSIHUE aTOMOB B MOJIEKYJIaX Ha cTp 226
. «B3aumopencreue B3aUMOJICUCTBUE C BOJOH U nprUMepe aMMHUaKa, amupaTHIECKUX U
METHUJIaMHMHA C BOAOH U KHCIIOTaMU. B3aumHoe BiusiHue apOMaTUYECKUX aMUHOB.
KHACIOTaMM» aTOMOB B MOJIEKYJIax Ha MpUMeEpe
aMMHaKa, anu(aTHIecKux
aMuHOB. [Ipumenenue.
3/84 AHWINH. ®dusnveckue CBOMCTRA. N3yuuTh CBOMCTBA apOMaTHIECKUX 825
JI.O. - 27 XMMHYECKUE CBOUCTBA: aMHUHOB. cTp 223 - 226
«CMelmnBaeMoCTh B3aMOJICUCTBHE C BOJOH U yop 8
AQHUJIMHA C BOJON» KHCII0TaMU. AJIKWINPOBaHUE U cTp 226

J1.O. - 28 «O6pa3zoBanue
coJieii aMUHOB C
KHCJIOTaMI)

J. «BzaumoseiicTrue
METHWJIaMHUHA C BOJIOU U
KUCIIOTaMU)

aleIMpOBaHNE aMUHOB.
B3anMHOe BiIMsiHHE aTOMOB B
MOJIEKYJIax Ha MpuMepe
APpOMATHYCCKUX aMHUHOB.
[Ipumenenue.
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4/85 Crioco0b! moyueHust [onyyenue npeneabHBIX N3yunTh ciocoObl MOTy4YeHUs 8§25
aMUHOB. aMUHOB: aJIKIJINPOBAHUE apOMAaTHUYECKHUX U aTu(aTHIECKUX ctp 220 - 221
aMMHaKa, BOCCTAaHOBJICHUE aMHUHOB yrp 9 - 10
HUTPOCOCTUHEHUN (peaKIus cTp 226
3uHUHA)
5/86 AMHMHOKUCIIOTHI. CocTaB 1 CTPOCHHUE MOJICKYJT W3yuuTh cOCTaB U CTpOECHUE MOJIEKYTT | 8 26
. «O6HapyxeHue aMuHOKuUCIOT. M3oMepus aMuHOKuUCIOT. M3oMepus ctp 227 - 231
(YHKIMOHATBHBIX TPYIIT | aMUHOKHUCIIOT. J[[BOHCTBEHHOCTH aMHUHOKHUCIIOT. JIBOMCTBEHHOCTh yop 1 -5
B MOJIEKYJIax KHMCJIOTHO-OCHOBHBIX CBOWCTB KHMCJIOTHO-OCHOBHBIX CBOWCTB cTp 232
AMUHOKHCIIOTY. AMUHOKUCJIOT U €€ IPUYUHBIL. AMUHOKUCJIOT U €€ IPUYUHBIL.
M. «"enTpanuzanus B3anMonelicTBue aMHHOKHUCIIOT ¢ | B3anMoaelicTBEe aMUHOKHUCIIOT C
KHUCJIOTEI OCHOBaHUAIMHU. B3anMoaenicTeue OCHOBaHUAIMHU. B3anMoaelicTBue
AMUHOKHUCIIOTOM». AMUHOKUCIIOT C KHCIIOTaMH, AMUHOKUCIIOT C KHCIIOTaMH,
PactBopenue u 00pa3zoBaHHE CIOKHBIX A(DUPOB. 00pa3zoBaHME CIOKHBIX A(DUPOB.
Ocax/ieHHue OHIIKOB. Ob6pa3zoBanue O06pa3oBaHue BHYTPUMOJIEKYIISPHBIX
BHYTPHMOJICKYJISIPHBIX COJICH couieii (OumnosisipHOTO MOHA). Peakius
(GunomstpHoro noHa). Peakius MOJIMKOHICHCALIUN AMUHOKHCIIOT.
MOJIMKOHACHCALIUM aMUHOKHCIIOT. | bruonmorudeckas posib aMUHOKHUCIIOT.
buonoruyeckas poib IIpum
aMHUHOKHUCIIOT. [Ipum
6/87 CuHrernyeckue CuHTeTn4ecKue BOJOKHA W3yunTh nonyueHne CHHTETUYECKUX | § cooOmieHne
BOJIOKHA. (KampoH, SHAHT U Jp.). BOJIOKOH (KampoHa, YHaHTa | JIp.).
[Ipumenenue u 6uonoruuecKue [Ipumenenue n 6uoIOrHIECKUe ymp 6 - 7
GYHKIIMH aMHHOKHUCIIOT GYHKIIMA aMHHOKUCIIOT. cTp 232
7/88 Benxu. Benku xak npupoaHbie N3yunth cTpoeHue 6esoB Kak 827
JI.O. - 29 ouononumepsl. [lentuanas MPUPOTHBIX OMOTIOIUMEPOB. ctp 233 - 241
«KadecTBeHHbIE peakluy | TPYIIa aTOMOB W MENTHIHAS [TepBuunas, BropuyHas u TpetTuuHas | ymp 9 - 10
Ha OCJIKN» cBs3b.. [lenTuapl. benku. CTPYKTYPHI O€JTKOB. XUMHYECKHE cTp 242

. «PactBOpeHue u
ocaKIeHue OEJIKOBY
. «nenarypanus
OEJIKOBY.

IIepBuuHas, BTOpU4Has U
TPETUYHAsl CTPYKTYPhI OEJIKOB.
XUMHUECKUE CBOICTBA OEIKOB:
TOpeHue, JeHaTypanus,
TUIPOJIN3, KAYECTBEHHbBIE

CBOICTBa OEJIKOB: TOpEHUE,
JICHATypaIus, THIPOJIN3,
KaueCTBEHHBIC (IIBETHBIE) PEAKIIUU.
buonornueckne GpyHKIMN OCIKOB.
3HaueHNneOeTKOB
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(LIBETHBIC) PEAKIINH.
Buonornyeckue pyHkunu
OenkoB. 3HaueHue OEIKOB.
UYerBepTUYHAs CTPYKTYpa OEITKOB
Kak arperaius OeIKOBBIX U
HEOEIKOBBIX MOJICKYI.

['moGanpHas mpobiema 0eTKOBOTO

rOJIOJIaHUS.
8/89 Hyxneunoseie kuciaotel. | OOmmMiA miiaH CTpOCHUS N3yuuTh CTpOCHHE HYKIICOTHIOB. 8§28
. «Mopenu Monekynsl | HyKI€oTUI0B. [TonsaTue o JlaTp noHATHE O MUPUMUIUHOBBIX U cTp 242 - 247
JHK u paznuunbix MUPUMHUIUHOBBIX U TYPUHOBBIX MypPUHOBBIX OCHOBaHMsX. [lepBuunii, | ynp 1-6
BUJ0B Mosiekyn PHK» ocHoBaHusX. [lepBuunas, BTOPUYHU U TPETUYHOU CTPYKTypax cTp 248
. «O6pa3ipl TPOIYKTOB | BTOPUYHAS M TPETUYHAS mosekyabl JIHK. buonornueckas
IIUTAaHUS U3 cTpyKTypbl Monekyisl JITHK. poabs IHK u PHK. I'ennas
TPaHCTCHHBIX (HOPM buonorunueckas poss JJHK u WHXKEHEPHS U OMOTEXHOJIOTHS.
pactenuii u xuBoTHBIX; | PHK. I'enHas nnxenepus u Tpancrenusie pOPMBI KUBOTHBIX U
JIEKapCTB U IIpenaparoB, | OmorexHosiorusi. TpaHCreHHbIe pacTeHuil.
M3TOTOBJIEHHBIX C (opMBI )KUBOTHBIX U PACTEHUH.
IIOMOUIBIO TEHHOM U
9/90 ITP Ne 7 «K AMUHBI, duznuecKue U XUMUYEeCKHUe CoBeplIeHCTBOBATH TPAKTUYECKHE Ctp 306-307
AMUHOKHUCJIOTHI, CBOWCTBA AMUHOB, aMUHOKHUCIIOT, | YMEHMS U HABBIKU BBIITOJIHEHMS
0esIKI» 0enKoB XUMHYECKOI0 IKCIIEPUMEHTA,
cobmonas npasuia Th
10/91 KonTpoabHnasi padora 5 [IpoBepuTh ypoBeHb YCBOCHUS

IO TeMe: «YTIJIeBOAbI ’
a3oTcojepKalme
OpraHuvyecKue
coeTHHEHHSI.

3HAHUH 110 TeME: «YTIIEBOIbBI U
a30TCco/epIKaIIe OpraHuYeCKre
COEIUHEHUSI.
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Tema 9 buoJlorn4ecku aKTUBHBIC BellleCTBA.

6 yacoB

1/92

BuraMuuesl

ITonarue o Butamuuax. 1x
Kiaccuukanus 1 0003HAYCHHE.

Hopwmbl oTpe6ieHus: BATAaMUHOB.

BonopactBopumble (Ha mpumepe
ButramuHa C) u
KUPOPACTBOPUMBIE (Ha IpUMeEpe
BUTAMHHOB A # /|) BUTaMUHBI.
ITousTHE 00 aBHTAMMHO3AX,
TUIEp- ¥ TUITOBUTAMHHO32AX.
[IpodunakTrka aBUTAMHUHO30B.
OTtaenpHBIE MTPEICTaBUTENN
BOJIOPACTBOPUMBIX BUTAMHHOB
(C, PP, rpynmier B)
KUPOPACTBOPUMBIX BUTAMHHOB
A, N1, E). Ix Guonoruyeckas
pOJIb.

Pacumputs kpyrosop yyammxcs o
BUTaMUHaX, UX OMOJIOTUYECKOU POJIH.

§29

cTp 249-257
yop 1-7

ctp 257

2/93

DepMeHTHI

[Tonsarue o pepmeHTax Kak o
OHMOJOTHYECKHX KaTaau3aTopax
0enKoBOM MpUPOAbL. 3HAYCHHE B
OHMOJIOTUH U IPUMEHEHHE B
IPOMBIIIJICHHOCTH.
Knaccudukanus pepmMeHTOB.
OCOOEHHOCTH CTPOCHUS U
CBOMCTB (DepMEHTOB:
CENIEKTUBHOCTh U

3¢ PeKTUBHOCTH. 3aBUCUMOCTH
AKTHBHOCTH ()€PMEHTOB OT
TeMIiepatypsl 4 pH cpensl.
OcoOeHHOCTH CTPOCHUS U
CBOMCTB B CPAaBHEHUH C
HEOpPraHUYECKUMU
KaTaJIn3aTOPaMH.

Pactmmmputhb Kpyro3op ydarmxcs o
dbepmeHTax, X OMOJIOTUYECKON POJITH

§30

cTp 258-265
ymp 98-10
cTp 266
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3/94

["'opmoHBI

[TonsiTe 0 ropMOHaxX Kak
OMOJOTUYECKH AKTHBHBIX
BEIIECTBAX, BHITOJHSIIOIIHX
SHJIOKPUHHYIO PETYJISIIHIO
KHU3HEICATEIIFHOCTH OPTaHU3MOB.
Knaccudukanus ropMoHOB:
CTEpPOUJIbI, POU3BOIHBIC
aMHHOKHUCIOT. [Tomunentuanbie u
OenKoBbIe TOPMOHBL. OT/IETbHBIC
MPEICTAaBUTEN TOPMOHOB:
ACTPANOII, TECTOCTEPOH,
WUHCYJINH, aJJpCHAJINH.

PacummpuTs Kpyro3op ydamuxcs

OTrOpMOHaX, X OMOJIOTUYECKOHN POIIH

§31
cTp267-279
ymp 1-9
ctp 279

4/95

JlekapcTBa

[TonsiTHE O JIEeKapcTBax Kak
XUMHOTEPAEBTHUECKUX
npenaparax. ['pymnmsl 1ekapcTB:
cynb(haMuIbI(CTPENITOIHT),
AHTUOMOTHUKY (TIEHUTTUIUIHH),
aciupuH. besonacHbie criocoObl
MPUMEHEHHUS, JIeKapCTBEHHBIE
dopMmBI.

MexaHu3Mm 1eMCTBUSI HEKOTOPBIX
JICKapCTBEHHBIX MPENapaToB,
CTpOEHHE MOJIEKYI,
IIPOTHO3UPOBAHKE CBOMCTB Ha
OCHOBE aHaJln3a XUMHUYECKOT0
CTpoeHUS. AHTUOMOTHUKH, UX
KJ1IacCU(PUKAIHS IO CTPOCHHUIO,
TUIY U CIEKTPY ACUCTBHUS.
Jucbaktepnos.

Pacimmputs Kpyro3op yyamuxcs o

JeKapcTBax, X OMOIOTHUECKON PONn

§ 32
ctp 280-285

5/96

Xumuorepanus

Kpatkue ncropuueckue cBeeHUS
0 BO3HUKHOBEHUU U Pa3BUTHH
XUMHUOTEPAIuu.

Pacmmmputs kpyrosop yyammxcs o
XMUMHOTEpanuu,e€¢ 61MoI0rn4eckon
ponn

§32

cTp 286-292
ymp 6-10
ctp 296
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6/97 HapkoTtuku, Hapkomanus | HapkoTuku, HapkoMaHus u e Pacmiputs Kpyro3op y4aruxcsi o §32
u e€ nmpoduIakThKa npodumakTuka HApKOTHKAX, X OMOJOTHYECKOH pou | cTp 292-295
yop 11-16
cTp 296
Tema 10 IpakTuKym 2 yaca
1/98 [TpakTrueckas padota No CoBepIIeHCTBOBATh MPAKTHYECKUE
8 mo Teme YMEHWsSI U HaBBIKU BBITIOJTHEHUS
«KadgecTBeHHEBIN aHAIN3 XUMHYECKOTO SKCIIEPUMEHTA,
OpraHU4eCKHUX cobmonas npasuwia Th
COCTUHEHUI)
2/99 [IpakTuueckas pabora Ne CoBeplIeHCTBOBATH IPAKTUYECKHE

9 o Teme
«YTIIeBOIOPOABD)

YMEHHSI ¥ HaBBIKW BBITIOJTHECHUS
XUMHUYECKOTO IKCIIEPUMEHTA,
cobmonast mpaswmia Th

Pe3epBHoe Bpemsi

3 yacos

1/100 KoHnTtposbHas padoTa mo CoBepIeHCTBOBAaTh YMEHHUSI M HABBIKU | Y CIIOBUSA 3a/ad,
teme: «bAB, pemaTh KOMOMHUPOBAHHBIE 33/1a4H. 3alMCaHHbIC B TETPAJIH.
KaueCTBEHHBIE PEAKIIHI

2/101 Pewenne CoBepiIeHCTBOBaTh YMEHUS U HaBBIKM | Y CIIOBUS 3a1ad,
KOMOMHHPOBAaHHBIX pemath KOMOMHUPOBAaHHbBIE 3a]aUH. 3aMyCcaHHbIe B TETPAIH.
3a1a4

3/102 Pemenue CoBepIeHCTBOBAaTh YMEHHUSI M HABBIKU | Y CIIOBUSA 3a/ad,
KOMOMHHPOBAHHBIX pemaTh KOMOMHUPOBAHHBIE 33/1a4H. 3alMCaHHbIC B TETPAIH.
3ajau
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Conep:xanue TeM y4eOHOI0 Kypca
Beenenue (5 4)
[Ipeamer opranudeckoil xuMuu. (OCOOEHHOCTH CTPOCHHS M CBOMCTB OpPraHUYECKUX COCIMHEHUW. 3HA4Y€HHE U POJib
OpraHUYECKON XUMHH B CHCTEME €CTECTBEHHBIX HAYK U B )KM3HU O0IIIECTBA.
[IpennocelIKu co3qaHusl TEOPUU CTPOCHUS: TEOpUs PaauKajoB M Teopus TUIOB, padoTel A. Kekyne, O. ®panknanaa u A.M.
BbyrtnepoBa, cbe3n Bpaueil U ecrectBoucnbiTaresied B T. llneiiepe. OCHOBHBIE TMOJIOKEHHUS TEOPUU CTPOCHHSI OPTaHUYECKHUX
coequHeHnit A.M. BytnepoBa. Xumuueckoe CTpOEHHE U CBOICTBa OpraHM4ecKux BemiecTB. M3omepust Ha nmpumepe H-OyTaHa U
n3o0yTaHa.
DNeKTpOHHOE 00JIaKO U OpOUTaNb, UX (POPMBI: S- U p-. DIEKTPOHHBIE U JIEKTPOHHO-Tpaduueckue GopMyiabl aToMa yriiepojaa B
HOPMAJIBHOM U BO30YXKJICHHOM COCTOSHUSAX. KOBalieHTHass XUMHUYECKas CBSI3b M €€ PAa3HOBUIAHOCTH: G - W 7 -. OOpazoBaHme
monekyn H,, Cl,, Ny, HCI, H,0, NH3, CHy4, C,H,4, C,H,. Bonoposnas cssse. O6paszosanue noHos NH, u H;O. Cpasrenue
0OMEHHOTO U JJOHOPHO-AKI[ENTOPHOTO MEXaHN3MOB 00pa30BaHMs KOBAJICHTHOU CBSI3H.
IlepBoe BajieHTHOE COCTOSIHUE — Sp3-rn6pnnn3aunﬂ — Ha IpuUMepe MOJIEKYJIbl METaHa U JAPYTUX ajikaHoB. BTopoe BajieHTHOE
COCTOSIHUE — sz-m6pmm3au1/m — Ha IpUMepe MOJIEKYJIbI 3TUJIeHA. TpeThe BaJE€HTHOE COCTOSIHUE — SP-THOpUAN3alus — Ha
MpUMepe MOJIEKYJIbI alleTuiieHa. ['eoMeTprsi MOJIEKYJ 3TUX BEIIECTB U XapaKTePUCTUKA BUIOB KOBAJICHTHON CBSI3U B HUX.
JemoncTpanun. Kojiekius opraHiuecKuX BEIIECTB, MaTepuaioB U uznenuii u3 Hux. Moaenu monekyn CHyu CH30H; C,H,,
C,Hs u CgHg; H-Oyrana m m3o0yrana. B3ammonelicTBue HaTpusi C ATAHOJIOM W OTCYTCTBHE B3aMMOJCUCTBUS C TUITHUIOBBIM

abupom.
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Komnekuus noamMepoB, NPUPOJHBIX M1 CHHTETHYECKHX KaydyKOB, JIEKapCTBEHHBIX IpenaparoB, kpacutenen. [lapocrepxHeBble
u oobemuble Mozen moiekyn Hj, Cl,, N,, H,O, CH,. IlapoctepxHeBsie u o0bemubie Moaenu CHy, CoHy4, CoH,. Mooens
OMMAIKUBAHUS 2UOPUOHBIX OpOUmMAel, 8bINOIHEHHASL C NOMOWBIO 8030YUIHBIX UUADOE.

Tema 1. CTpoenne u KjiaccupuKamusi opranndeckux coexmuenni (10 1)

Knaccudukanus opraHMuecKux COCAMHEHHUN MO CTPOEHUIO YIJIEPOJHOTO CKENeTa: aluKiINdecKue (aJKaHbl, aKeHbI, aJKUHBI,
aJKaJMEeHBbI), KapOOLMKINUEeCcKUe (LIMKIOATKAHBI U apeHbl) U reTepolukiandeckue. Knaccudukanus opraHu4ecKux COeMHEHUN
no (YHKUMOHAJIBHBIM TPYMIaM: CHOUPTHI, (HEHONBI, MPOCThIE 3PUPHI, ANbAETHAbI, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXKHBIC
3(UpHI.

TpuBuanbubie Ha3BaHus BemiecTB. Homenknatypa parmmonanbHas u MIOIIAK (IUPAC). Ilpuniunbel o6pa3oBaHus Ha3BaHUI
opranndeckux coeauHenuii no MIOITAK: 3amenienus, pogoHadyalbHONW CTPYKTYpPhI, CTAPIIMHCTBA XapaKTEPUCTUYECKHUX TPYIIII.
CTpyKTypHast ©30MEpPHUsI U €€ BUbL: U30MEPHUS YIIIEPOJIHOIO CKeJleTa, M30MEepusl MOJIOKEHUs (KPATHOM CBS3H U (PyHKIIMOHAIBHOU
IpyIIIbl), MEXKIIaccoBas n3oMmepus. [IpocTpaHCTBEHHAsI H30MEPHSI M €€ BUJIBI: TEOMETPUUECKAsl U ONTHYECKAS.

HemoncTpanun. O0pa3ubl IpeICTaBUTENEH PA3IMYHBIX KIACCOB OPIAHMYECKUX COCIUHEHUN U IAPOCTEPHKHEBBIE U OOBEMHBIE
Mojaenu ux Mosekyn. Tabmuubl «Ha3BaHue ankaHOB W aJIKWIBHBIX 3aMecTuTenei» u «OCHOBHBIE KJIACCHI OPraHMYECKUX
coeauHeHn». Moaenu MoJIeKyJI H30MEPOB PA3HBIX BUIOB U30MEPHH.

JlaboparopHsblie onbIThI. 1. I3roToBieHne Mojieneil MOJIEKYJl BEIIECTB — MPEACTABUTENEH Pa3IMUHbIX KIACCOB OPraHUYECKUX
COEIMHEHUM.

Kontpoabnasi padora Ne 1. «CTpoenue U KiaccupuKanus OpraHu4ecKux coeJuHeHHn»
Tema 2. Peakuuu opranndeckux coexnnenni (8 u)

IlonsTue o peaKkuuAaxX 3aMCIICHUA. raJ'IOFGHI/IPOBaHI/IC AJIKAHOB U apCHOB, HlCHO‘IHOﬁ IruApOJIN3 TaJIOTCHAJIKAHOB.
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[TonsTre o peaknusax npucoeauHeHus. [ 'uapupoBanue, ruApoOraloreHUpoOBaHNUE, TraIoreHupoBaHue. Peakunu noivuMepusalnum u
MOJIMKOH/ICHCAITUH.

[lonsitTue o0 peakuusx oOTHIeieHUs  (AnUMUHUpoBaHus). [eruapupoBaHue — ankaHoB. Jlermaparanus  CHIHUPTOB.
JleruapoxaopupoBaHne Ha MpUMEpPE rajioreHanKkaHoB. [[oHSATHE 0 KPEKUHTE AJIKAHOB U JCMOIMMEPU3AI[UU TTOJIUMEPOB.

Peakuun nzomepusamumu.

[lonsitue o wmykneoduie u snekrpodune. Kiaccupukauus peakuuidi mo TUIY peardpyrolldx 4acTull (HykJIeo(UIbHbIE U
ANEKTPO(HIIbHBIC) W TPUHIMITY W3MEHEHHsI COCTaBa MOJEKYJbl. B3anMHOE BIMSHHUE aTOMOB B MOJICKYJIaX OPTaHHMYECKHUX
BelecTB. MIHIyKTUBHBIN 1 Me30MEPHBIN (PG EKTHI.

IIpaBuino MapkoBHUKOBA.

Pacuernblie 3a1auu. 1. Beluncnenue BpIXoa IpoIyKTa peakud OT TEOPETUUECKA BO3MOKHOTO. 2. KoMOMHUpOBaHHbBIE 3aa4H.
JeMmoncTpanun. B3peiB cmecu metana ¢ xjopom. OOecuiBeurBaHHE OPOMHOW BOJbI 3THUJICHOM W aneTuwieHoM. [lomydyeHue
denonodopmanpIeTHAHON CMOJIBI U ToymMepa. Jlemomumepusanus moiudTrieHa. [lomydenne stuneHa u3 staHona. KpekuHr
kepocuHa. B3pbeIB rpemyuero rasa. ['opeHue MeTraHa Wid MpomnaH-OyTaHOBOW cMecH (M3 Tra30BOM 3akurayiku). B3pbIB cMecu
MeTaHa WX MPOIaH-0yTaHOBON CMECH C KUCIIOPOJIOM (BO3TYXOM).

Tema 3. YrueBogopoasnl (24 1)

[TonsiTre 00 yriieBo10poIax.

Anxanpl. ['omonornueckuit psng u obmas (opmyna ankaHoB. CTpoeHHE MOJIEKYJIbl METaHA W JIPYTHUX alkaHoB. M3omepus
ankaHoB. DuU3MUYECKHE CBONCTBAa alKaHOB. AJIKaHbl B Tpupoze. [IpoMbIluieHHbIE CIOCOOBI TOJYYCHHS: KPEKHHT aJIKaHOB,
dpakuronHas neperonka Hedtu. JlabopaTopHbie cocoObl MOJYUYEeHHs alKaHOB: cUHTE3 Bropiia, nekapOoKCUIIMpOBaHUE CoJieh

KapOOHOBBIX KHCIIOT, THAPOJIM3 KapOujga amomMuHus. Peakuuu 3amerienus. ['opeHue ajakaHOB B Ppa3IUYHBIX YCIOBHSIX.
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Tepmuueckoe pasnokeHue ankaHoB. M3omepmsanusa ankaHoB. [IpuMmeHeHne ankaHoB. MeXaHM3M peakUMU pPaavuKaabHOTO
3aMeIeHus], ero craauu. lIpakTuueckoe MCHONb30BaHME 3HAHUM O MeXaHu3Me (CBOOOTHOpAAMKAIHHOM) PEeakiuil B MpaBuUiax
TEXHUKH 0€30ITaCHOCTH B OBITY M Ha MMPOU3BOJICTBE.

Anxkensl. 'omonorudeckuili psa u obmas gopmyna ankeHoB. CTpoeHHE MOJEKYINbl STHJIEHA M APYTUX ajkeHoB. M3omepus
AJIKEHOB: CTPYKTypHasi M MpocTpaHcTBeHHas. HomeHknaTypa W (Quinueckue cBOWCTBa alkeHOB. [lonmydeHue 3THIIEHOBBIX
YIJI€BOJOPO/IOB AJIKAHOB, FAJIOr€HAJIKaHOB, cnUpTOB. [loHsTre 00 nHayKTUBHOM (+]) ahdexTe Ha nmpumepe MOIEKYIIbl IPOIEHA.
Peakuuu npucoenuHeHus (raJoreHUpOBAHHE, TUAPOTAION€HUPOBAaHUE, TMApaTalus, TMAPUpPOBaHUE). Peakunu OKHCIEHUS H
NOJIMMEPHU3aINK aJIKeHOB. [IpruMeHeHne alkeHOB Ha OCHOBE UX CBOMCTB. MexaHu3M peakiuu 3JeKTPpOPUILHOTO IPUCOETUHEHUS
K anikeHaM. OKucnenue ankeHo8 8 «MACKUXY U «HCECMKUX)» YCIO0BUSX.

Anxunel. ['omonornueckuit psin ankuHoB. O6mas dopmyna. CTpoeHrHe MOJIEKYNbI alleTWieHa U JPYruxX ajkuHoB. M3omepus
ankuHoB. HoMeHkiaTypa aneTWIeHOBBIX yriaeBoAoponaoB. [lodyyeHue ankuMHOB: METAHOBBII W KapOWUIHBIM CHOCOOBI.
@u3nyecKre CBOMCTBA AJIKWHOB. PeaklnyM NMPUCOEIMHEHHUs: TaJOr€HUPOBAHKUE, THIPOTrajJOreHUpOBaHUE, ruaparanus (peakuus
KyuepoBa), rugpupoBanue. Tpumepuzauusi anerusieHa B Oenzosl. OxucieHue aikuHoB. OcoOble CBOMCTBA TEPMUHAIBHBIX
ankuHOB. [[pyMeHeHne aNKUHOB.

Anxamuensl. O6mas Qopmyna ankaaueHoB. CtpoeHue Moisiekyn. M3omepuss m HOMEHKJIaTypa ankagueHoB. Dusuueckue
CBOMCTBa. B3anMHOE pacnonoXeHue m-CBSI3€M B MOJIEKYJIaxX alKaJUEHOB: KyMYJIMPOBAaHHOE, COIPSIKEHHOE, M30JMPOBAHHOE.
OCOOEHHOCTH CTPOEHHMSI COIPSDIKEHHBIX aJKaJWEHOB, WX THOJyYEHHE. AHANO2US 6 XUMUYECKUX CBOUCMBAX ANKEHO8 U
ankaoueros. Ilonmumepusanus aikaaueHoB. HaTypalbHbIM U CUHTETUYECKUH Kayuyku. Bynkanuzanus kayuyka. Pesuna. PaGoTsl

C. B. Jlebenea. OcoOeHHOCTH peakivil MPUCOCAMHEHHUS K aJIKaIUEHAM C CONPSIKCHHBIMU TT-CBS3SMU.
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[uknoankanbl. ['omomornueckuit psang u od6mas ¢opmyna mukioanka€HoB. Hampsbkenne mmkna B CiHg, CsHgwm
CsHio, kongpopmayuu CsHi,. H30mepusa yuxknoankanos (yerepoonozo ckenema, yuc-, mpauc-, MeiCKiaccosds). XUMHUUECKUe
CBOMCTBA LIMKJIOAJIKAHOB: TOPEHUE, PAIUKAIBHOE 3aMellleHue, uzomepusayus.Ocodble CBONCTBA LIMKJIONPOIIaHa, IUKJIOOyTaHa.
Apenbl. ben3on kak npeacraButens apeHoB. CTpoeHne MoieKyibl 6en3ona. ConpsbkeHue T -cBsizeil. M3omepus u HoMeHKIaTypa
apeHoB, UX MoiylydyeHue. I'omosorn 6en3ona. BnusHue 00K0BOW LENU Ha 3JIEKTPOHHYIO IUIOTHOCTH CONPSKEHHOro T -o0Jaka B
MOJIEKYJIaX TOMOJIOTOB O€H30Jla Ha NpUMepe Toilyosla. XUMHYECKHE CBOMCTBAa OeH30J1a. Peakiuu 3aMenieHus] ¢ y4acTHeM
OeH30/1a: TaJOreHUpPOBaHUE, HUTPOBaHME M ajkwinpoBaHue. IIpuMeHeHue OeH301a U €ro romoJoros. Padukanvhoe
Xnopuposanue 6en3ona. Ycioeus npogedenus peakyuu paoukaibHo2o Xaopuposanus denszona. Kamarumuueckoe cuopupoeanue
bensona. Mexanuzm  peakyuil  d1EKMPOPUILHO20 — 3aMeuwjeHUs:  2al02eHUPOSaHUs U  HUMPOGAHusi OeH3ona U e2o
2omon0206.CpaBHEHNE PEAKLIMOHHOM CIIOCOOHOCTH O€H30J1a M TOJIyoja B peakuusx 3aMelieHus. OpueHTHpyollee IeHCTBHE
METHUJIBHOM IPYIIIBI B PEAKUUAX 3aMelleHus ¢ yyactueM toiyona. Opuentantsl I u Il pona B peakumsax 3aMelIeHns C y9acTHEM
apeHoB. Peakiiuu o 60koBO Lenyu aakniIOeH30J10B.

IIpuponHbie HCTOUYHUKH yrieBooponoB. HedTs u ee mpombliieHHas nepepadotka. @pakiMOHHAs IEPEroHKa, TEPMUUYECKUI U
KaTaJIMTUYECKUN KpeKuHr. lIpupoaHslii ras, ero cocraB M IpakTUYECKOEe ucrosb3oBaHue. KamenHselii yrosb. KokcoBanue
KaMEHHOIro  yriis. /lpoucxoocoenue  nNpupoOHbIX — UCMOYHUKOG Y21e8000p0o0os.  Pugopmune,  ankunupoeanue  u
apomamu3sayusi Hegpmenpooykmos. IKOJIOTMUECKNUE aCIIEKThl JOOBIUH, IEpEepa0OTKU U UCIIOJIb30BAHUS MTOJIE3HBIX UCKOIIAEMBIX.
Pacuernblie 3agaun. 1. Haxoxzaenne mosiexynsipHOW (QOpMyIbl OPraHUYECKOTO COECOUHEHHs Mo macce (00beMy) MpOAYKTOB
cropanus. 2. HaxoxaeHue MoJaeKyIspHOW (GopMyJibl BEIIECTBA IO €r0 OTHOCUTENIBHOM MJIOTHOCTH M MacCOBOM J10JI€ 3JIEMEHTOB

B coequHeHusX. 3. KoMOMHUpOBaHHBIC 3a/1a4H.
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JemoncTpanuu. [lonydyeHne MeTaHa U3 alieTaTa HaTpUs U TUAPOKCHUIA HAaTpusl. Moienu MOJIEKYJT alKaHOB — IAPOCTEPIKHEBBIE
u oObeMHble. ['opeHrne MeTaHa, MpomaH-0yTaHOBOW cMmecH, MapaduHa B yCIOBUSAX M30BITKAa M HEJOCTAaTKa KuUcaopoja. B3pois
cMecu MeTaHa ¢ Bo3ayxoMm. OTHoIlleHHe MeTaHa, MponaH-OyTaHOBOW cMmecH, OeH3uHa, napaduHa K OpOMHOM BOJIE U pacTBOPY
MepMaHraHata kaiausi. B3pbIB cMecH MeTaHa W XJIOpa, MHUIMUPYEMbIN ocBenieHueM. BocctanoBienue oxcupa menu (1)
napaduHoOM.

[IlapocTepkHeBbIE U OOBEMHBIE MOJIEITM MOJIEKYJT CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX U30MEPOB aIKeHOB. OObEMHbBIE MOEIIN
MOJIEKYJT anikeHOB. [lomydyenue sTeHa u3 stanona. ObecBeUnBaHUE dTEHOM OpOMHOM BOJbI. OOECIIBEYMBaHNE 3TEHOM pacTBOpa
nepmaHranara kanus. ['openue sTeHa.

[lonyuenue anerunieHa u3 kapOuaa Kanplus. BzanMopeiicTBue aneTtuiieHa ¢ OpoMHONM BoaoW. BzanmoneiicTBue areTusieHa c
pacTBOPOM IlepMaHraHaTa kaiaus. ['opeHue aneruineHa. BzaumoelicTByie alleTHIIEHa ¢ paCTBOPOM COJIM MEAU WIIH cepedpa.
Mopenu (11apocTep:KHEBbIE U OOBEMHBIE) MOJEKYJ alKaJUE€HOB C pa3JIMYHBIM B3aUMHBIM DPAcCHOJIO)KEHHEM T -
cBsi3eil. [lenonumepuszayus kayyyka. Moaenu (IapocTep>KHEBbIE U OOBEMHBIE) MOJIEKYJ aJIKaJIMEHOB C Pa3JIMYHBIM B3aUMHBIM
PACIOJIOKEHUEM T -CBSI3EH.

[IlapocTepKHEBbIE MOJETU MOJIEKYJ IUKIOAIKAHOB M aJKeHOB. OTHOLIEHUE IUKIOTeKCaHa K PacTBOpPY MEepMaHTaHaTa Kallus
1 OpOMHOH BOJIE.

[IlapocTepkHEBbIE U 0OBEMHBIE MOJIETH MOJIEKYJT O€H30J1a U €ro TOMOJIOroB. Pa3zneneHue ¢ moMouibio JE€TUTENbHOW BOPOHKU
cmecu OeH3zon—Boja. PacTBopeHne B OeH30j€ pa3IUYHBIX OPraHMYECKHX M HEOpPraHM4ecKuX (HampuMmep, Cepbl) BEIIECTB.
OKCTparupoBaHUE KpacuTeled W ApYyrux BellecTB (Hampumep, ioaa) OEH30J0M M3 BOJAHBIX pacTBOpoB. ['opeHue OenH3zoia.

OTtHomenue 6eH30J1a K OpOMHOM BOJI€ U pacTBOpPY NepMaHranara kaiaus. [lonyuenune HUTpoOeH3o1a.
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Konnexkuus «Ilpuponupie UCTOYHUKK YIJIEBOAOPOJOBY». CpaBHEHHE MPOLIECCOB TOpeHUs HEePTH U NPUPOAHOrO Tasa.
ObpazoBanue He(TAHOM IUIEHKM Ha MOBEPXHOCTH Bojabl. Kartamutunyeckuit kpekuHr napaduna. PactBopenue mapaduna B
OCH3MHE M HCHapeHue pacTBOpUTENs U3 cMmecH. [lnaBieHue mapaduHa M €ro OTHOLIEHHE K BOJAE (PacTBOPEHHUE, CPABHEHUE
IJIOTHOCTEH, cMaunBaHue). Pa3zaenenue cmecu O€H3MH—BO/AA C TOMOIIBIO AETUTENILHON BOPOHKH.

JlabopaTopHbie onbIThL. 2. M3roToBieHue napauHUpPOBAHHOM Oymaru, HMCIBITAHME €€ CBOMCTB — OTHOLIEHHE K BOJAE U
xupaM. 3. OOnapyxenue H,0O, caxu, CO, B mpoaykrax ropeHusi cBeun. 4. M3rotomieHue mojenel TrajoreHajakaHoB. 5.
OObnapy>xeHue HenpeAebHbIX COeIMHEHUI B HePTenpoaykTax. 6. O3HaKOMIIEHHE C 00pa3liaMy MOJIUATHUIICHA U TIOTUIPOIIIICHA.
7. PacniozHaBaHue oOpa3LoOB alKaHOB U ajdkeHOB. 8. OOHapy)XeHHE BOJABI, CaXXM U YIJIEKUCIIOTO raza B MPOAYKTaX TOPEHUs
yIIeBoAopoAoB. 9. M3roroBienne Mojaenel ankuHoOB U ux uzomMepos. 10. O3nakomienne ¢ komuieknuen «Kayuyk u pesuna». 11.
O3znakomieHne ¢ (u3nueckuMH cBoicTBaMu OeH3oia. 12. M3rotoBieHwe MW HMCHOIB30BaHME MpocTeimiero mpubopa s
xpomatorpaguu. 13. Pacno3HaBaHue opraHmdeckux BemiecTB. 14. OmnpezneneHue KayecTBEHHOI'O cocTaBa MapaduHa WIH
6enzona. 15. [lonyuenue anetuniena u ero okucienue pactsopoM KMnQO, mnu 6pomMHON BOJOH.

IIpakTuyeckas padora Nel no reme: «Kauecmeennulii anaiu3 opeanuyecKux cOeOUHeHuily.

IIpakTHyeckas padora Ne2 no reme: «Yenee00opoowny.

Kontpoabnas padora Ne2«YriaeBogopoab».

Tema 4. CiupTsl 4 (peHoJisI (7 1)

Cruptel. CoctaB M KilacCHPHUKAIUs CHOUPTOB. M3omepusi cnupToB (MOJOXKEHHE THIPOKCHIBHBIX TPYII, MEXKIaccoBas,
YTIEpPOIHOTo ckenera). Pu3nyeckre CBOMCTBA CIIUPTOB, UX MOdMydeHUE. MexMolieKysipHas BOJOpPOAHas CBA3b. OcobenHocmu
INEKMPOHHO20 CMPOEHUS MOAEKY Chnupmos. XUMUYECKUE CBONCTBAa CIUPTOB, OOYCIOBJICHHBbIE HAJUYMEM B MOJIEKYJaX
THJIPOKCHIIBHBIX TPyHI: 00pa3oBaHUE aJKOTOJIATOB, B3aMMOJCHCTBHE C TaJOT€HOBOJOPOJAMH, MEXMOJEKYIsIpHas |

BHYTPUMOJIEKYJISIpHAsl Aerujparaius, >TepuuKanus, OKHCICHHE M JeTuApupoBaHue cnupToB. (OCOOEHHOCTH CBOWCTB
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MHOTOAaTOMHBIX CcIUpTOB. KauecTBeHHas peakiuss Ha MHOIOATOMHBIE CHOUPTHL. BakHeWline IpencTaBUTENd CIUPTOB.
®du3znosornyeckoe AeiCTBIE METaHOJIA U 3TaHOIa. AJIKOTOJIU3M, ero nocienctsus. [Ipodunaktuka ankoroausma.

®enonbl. DeHoN, ero (U3MUECKUE CBOWCTBA M MOJydeHHE. XMMHUYECKHE CBOWCTBA (PeHONA Kak (PYHKIHS €ro CTPOEHUS.
Kucnotueie cBoiicTBa. B3anmHOE BIMsSHHE aTOMOB W TPYII B MOJIEKYJIaX OPraHMYECKMX BEIIECTB Ha MpuMmepe (eHona.
[Tomukonnencarust genona ¢ dopmanpaerugom. KauectBennas peaxuus Ha ¢deHois. [Ipumenenue ¢enona. Knaccugurxayus
genonos. CpaBHEHHE KHUCIOTHBIX CBOWCTB BEIIECTB, COAECPKAIIMX THUAPOKCUIBHYIO TPYMILY: BOJIbI, OJTHO- ¥ MHOTOATOMHBIX
CIUPTOB, heHoJa. InekmpoduibHoe3ameujeHue 8 beH301bHoM Kobye. IIpuMeHeHre TpOU3BOIHBIX GeHoa.

JemoncTpanun. dusndeckre cBOMCTBA 3TaHOMa, Iporanoia-1 u 6yranona-1. [llapocrepkHeBbIE MO MOJIEKYJT U30MEPOB C
MosekysipabiMu popmynamu C3HgO u C4H10O. KonudyecTBeHHOE BBITECHEHHE BOJOpOJAa W3 crnupTa HatpueM. CpaBHEHHE
peakuMii TOPEHHs STWIOBOIO M HPONUIOBOro couptoB. CpaBHEHHME CKOPOCTEM B3aMMOJEWCTBHS HATPHUs C 3TaHOJIOM,
MpomaHojaoM-2, riuiepuHoM. [lomydenue mpocroro s¢upa. Ilomyuenue cioxnoro sdupa. Ilonydyenue sTeHa W3 3ITaHOIA.
PactBopuMocTh (eHona B Bojae mpu OOBIYHOM M TOBBIIIEHHOM TemiiepaType. BwitecHenue ¢eHona u3 ¢eHossTa HaTpus
yroyibHOM Kuciotoi. Peakuus dpenona ¢ xmopuaom xenesa (I11). Peakius genona ¢ popmanbaerugom.

JladopaTtopHublie onbIThl. 16. PacTBopenue rinuiiepuna B Bojge. 17. Bzaumoneiicteue riumepuna ¢ Cu(OH),. 18. Pexktudukamnms
cmecu Bojga—aTaHon (1—2 cragum). 19. B3aumoneiictBue ¢enona ¢ pactsopom mienoud. 20. Pacno3HaBaHue pacTBOPOB
dbeHonsATa HaTpuss M KapOoHaTa Hatpus (06apOOTa)X BBIIBIXAEMOIO BO3JyXa WM JEWCTBUE CHJIBHOM KHUCJIOTHI). 21.
BsaumoneiictBue gpenona ¢ 6poMHoit Bogoi. 22. Pacio3HaBaHue BOAHBIX paCTBOPOB (peHOJIA U INIULIEPUHA.

IIpakTuueckas padora Ne3 mo reme: «Cnupmut u gpeno.ivyy.
Tema 5. Anbaeruabl 1 KeToHbI (8 u)

Anbaeruapl U KeToHbl. CTpOEHHE MOJIEKYJ albIeTU0B MU KETOHOB, UX M30MepHusi U HOMEHKJIaTypa. OCOOEHHOCTH CTPOCHHUSA
KapOOHWIBbHOU rpymmel. dusndeckue cBoicTBa (opManpAeruga U €ro roMosioroB. OTAeNbHbIE MIPEACTABUTENN AJIBJIETHIOB U
KETOHOB. XHMHUYECKHE CBOWCTBA aJbJETHAOB, OOYCIOBJIICHHbIE HAJMYMEM B MOJIEKYyJe KapOOHWJIBHOM TpyINIbl aTOMOB
(rumpupoBaHKe, OKUCICHHE aMMUAYHBIMU pacTBopaMu okcuiaa cepedpa u ruapokcuna menu (I)). KauectBennsie peakuuu Ha
anpJeruipl. Peakuus nonukonaeHcanuu popMaibaeruaa ¢ pesosom. OCOOEHHOCTH CTPOEHUS U XUMUYECKUX CBOWCTB KETOHOB.
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HyxneodpunbHoe npucoenrHeHne K KapOOHWIbHBIM coelMHEeHUusIM. [IpucoennHenre 1naHoBOAOPOIa U THAPOCYIb(PUTA HATPHUS.
B3aumHoe BiMsiHUE aTOMOB B MoJieKyjlax. ['alloreHupoBaHUE albACTHIOB M KETOHOB MO MOHHOMY MEXaHHM3My Ha CBETY.
KaudecTBeHHas peakiusi Ha METUIKETOHBI.

HMemoncTpamuu. IllapoctepHeBbIE MOAEIN MOJIEKYJ alIbJCTUI0B U M30MEPHBIX UM KeTOHOB. OKuCIeHUE OeH3albJernaa Ha
Bo3ayxe. Peaknusi«cepeOpsinoro 3epkanay. OKucieHue aabaeruaoB ruapokcuaom meau (11).

JlaGopaTopHbie onbIThl. 23. 3HAKOMCTBO ¢ (DM3NUYECKUMU CBOMCTBAMHU OTJICJIbHBIX MPEJICTABUTENIEH aJIbJIETU]IOB U KETOHOB:
alneTanbJeruja, aleToHa, BOJHOTO pacTBopa (popmanpaeruaa. 24. OkucieHUe dTaHojla B dTaHalb. 25. Peakius «cepedpstHOTO
3epkanay. 26. Oxucnenue anpaerunoB ruapokcuaom meau (I1). 27. Tlomydenne peromopopManbIeruIHOTO MOJIUMEpA.

IpakTnueckas padora Ne4 mo teme: «Anb0e2udvl u KemoHwvl».
Kounrpoabnas padoraNe 3 «Cniupthl, PeHOIBI, abAETU Ibl, KETOHBI»
Tema 6. Kap6oHoBbIe KHCJIOTBI, CJI0KHBIE Y(PUPHI U KUpbI (11 4.)

Kap6onossie kucnotel. CTpoeHHE MOJIEKYJT KapOOHOBBIX KHUCIOT U KapOOKcuibHOM rpynmbl. Kiaccudukanus u HOMEHKIIaTypa
KapOOHOBBIX KUCIOT. DHU3MYECKUE CBOWCTBA KapOOHOBBIX KHCIOT M HMX 3aBHCHUMOCTh OT CTPOEHUsS MOJIeKyl. KapboHnoswvie
Kuciomol 6 npupooe. buonozuueckas ponv kapbonogvix xucrom. O0IIKE CBOMCTBA HEOPraHMUYECKUX M OPraHUYECKUX KHCIOT
(B3auMOJIeHCTBHUE C META/UIaMU, OKCHJIaMH METAJUIOB, OCHOBAaHUSMHU, COJISIMHU). BiusiHUE yriieBOJOPOJHOTO paJuKaia Ha CHUITY
KapOOHOBOW KHUCJIOTHI. Peakmus sTepuduKanmu, yCIoBUS €€ MPOoBeICHUI. XUMHUYCCKHE CBOWCTBA HEMPEAEIbHBIX KapOOHOBBIX
KHUCJIOT, OOYCJIOBJIEHHBIE HAJIMYUEM T -CBS3U B MOJIEKYJe. Peakyuu 31ekmpo@uibHoco 3amewjenus ¢ ydacmuem OeH30UHOU
KUCTIOMbL.

Cnoxubie  3¢pupbl.  CTpoeHHE  CIOXKHBIX  3PUPOB. M30mepus  crnodcnvlx  aQupos (Verepoonoco  ckerema — u
Mmedicknaccosast). HomeHknarypa cioxHbiX 3¢upoB. OOpaTHMOCTh peakiuu 3TepuduKanuu, THAPOJIU3 CIOXKHBIX 3(PHUPOB.
PaBHOBecue peakiuu 3trepupuKanud — rugposnsa; GakTopbl, BIUSIONINE Ha Hero. Pelienne pacyeTHbIX 3a7a4 Ha ONpe/eeHne
BBIXO/Ia MPOJIYKTa peakuuu (B %) OT TEOPETUUECKH BO3ZMOXKHOI'O, YCTAaHOBJIEHUE (POPMYJIbl U CTPOECHHMSI BELLIECTBA MO MPOAYKTaM
ero cropanusi (WM TUAPOJIN3A).
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Kupel. Kupel kak cioxuble 3pupbl raunepuHa U KapOoHOBBIX KucioT. CocrtaB U crpoeHue xupoB. HomeHkmarypa u
knaccudukanus xupoB. Macna. XKupel B npupoae. buonorndyeckue ¢pynkiuu xupoB. CpoiicTBa ®uUpoB. OMbIICHHE KHUPOB,
noiaydeHre Mbuia. OOBSCHEHHE MOIOUIUX CBOWCTB MbLIa. ['WapupoBaHue XUAKUX KupoB. Maprapus. [lonstue o CMC.
O0bsicaenue moronux cBoricTB Mbita 1 CMC (B cpaBHEHUN).

PacueTHble 3aJavM. Breruucnenus no TCPMOXNUMHNUYCCKUM YPABHCHHAM.

JeMoHcTpanuu. 3HAKOMCTBO C (DU3MYECKUMU CBOMCTBAMH HEKOTOPHIX KapOOHOBBIX KHUCIOT: MYpPaBbHUHOM, YKCYCHOM,
MIPONTMOHOBOM, MAaCJISTHOM, IIABEJICBOM, JTUMOHHOM, OJIMHOBOW, CTE€apMHOBOM, OC€H30HHOW. Bo3roHka OEH30MHON KHCIOTHI.
OTHoOIIEHHE Pa3IUYHBIX KapOOHOBBIX KUCIOT K Bojae. CpaBHEHHE KHUCIOTHOCTH CPEIbl BOJHBIX PACTBOPOB MYpPaBHUHOU U
YKCYCHOM KHUCIJIOT OJMHAKOBOW MOJISIpHOCTH. [lomyueHne nmpusiTHO MaxHYIIETo CJI0KHOTO 3¢upa. OTHOIIEHHE K OPOMHOI BOJIE U
pacTBOpY TEepMaHTaHATa Kaius TPEASTbHOM WM HEmpeaenbHOM KapOOHOBBIX KucioOT. I[llapocTepskHeBbie MOJEIH MOJEKYI
CJIOXHBIX 3()UPOB U MU30MEPHBIX UM KapOOHOBBIX KUCIOT. OTHOIIEHHE CIMBOYHOTO, MOACOJHEYHOrO M MAIIMHHOIO Macia K
BOJHBIM pacTBOpam Opoma M MmepMaHraHaTta Kajus.

JlabopaTtopubie ombIThl. 28. B3aumojaeicTBue pacTBopa YKCYCHOW KHUCIOTHI ¢ MarHueM (muHkoM), okcujpom meau (I1),
ruapokcusiom kenesa (I11), pactBopom kapOboHata HaTpusi, paCTBOPOM cTeaparta Kaimus (Mbia).29. O3HakomieHue ¢ oOpasiamMu
cinoxHbIX 3(hupoB. 30. OTHOIIEHHE CIOXHBIX 3(PUPOB K BOJAEC M OPraHMYECKUM BEIIECTBaM (Hampumep, Kpacutensm). 31.
BriBeeHre sXUPHOTO MATHA C MOMOIIBIO CIIOKHOTO 3¢upa. 32. PacCTBOPUMOCTD KHPOB B BOJIE U OPTAHUYECKUX PACTBOPUTEIISIX.
33. Pacnio3HaBaHUE€ CIMBOYHOrO Macila U MaprapyvHa ¢ MOMOIIbIO MOJKUCIEHHOTO Temioro pactBopa KMnQO,. 34. Ilonyuenue
MbLa. 35. CpaBHEHHE MOIOIIUX CBOMCTB X035IMCTBEHHOTO Mbl1a 1 CMC B JKE€CTKOM BOJIE.

JKcIepuMeHTAIbHBIE 3a1auM. 1. Paco3sHaBanue pacTBOpOB areTaTta HaTpusl, KapOoHATa HATPUsI, CUIIMKATA HATPUS U CTeapara
HaTpus.2. Pacno3naBanue oOpaslioB CIMBOYHOTO Macia U maprapuHa. 3. IlomydeHune kapOOHOBOW KHUCIOTHI M3 MblIa. 4.
[Tomy4yeHne yKCyCHOM KHUCIIOTHI U3 alleTaTa HaTpusl.

IIpakTuueckas padbora NeS no reme: «Kapoonoewvie Kuciomo».

Kontpoabnas padoraNe 3 «KapOboHOBBIE KUCTOTHI, CI0KHBIC YPUPHI U KUPHI»

42



Tema 7. YrieBoanl (8 u)

MoHo-, nu- u noiucaxapuabl. [IpeacraBuTenu Kakaoi rpymmbl. buonormueckas pojb yrieBoaoB. VX 3HaueHHE B JKHU3HH
YeJIOBEKA M 00IIIECTBA.

Momnocaxapuasl. ['roko3a, ee ¢uzudeckue cBoiictBa. CTpoeHue MOJEKYIbl. Pagnosecue 6 pacmeope 2ntoko3vl. 3aBUCUMOCTh
XUMUYECKUX CBOWCTB IJIFOKO3bI OT CTPOEHUs MOJIeKYyJbl. B3aumopeiictBue ¢ ruapokcugom menu (II) mpum xomHaTHOM
TEMIIEpaType U HarpeBaHuU, dTepudUKaIs, peakus «cepeOpsiHOro 3epkainay, TuapupoBanue. Peakiuu OpoKeHUs TIIIOKO3bI:
CIIUPTOBOTO, MOJIOYHOKHCIIOrO. ['JIroko3a B mpupone. buomornueckas poJib TNIIOKO3bL. [IpUMEHEHHE TIIIOKO3bl HA OCHOBE €€
cBoiicTB. DpyKTO3a Kak HM30MEp TIIOKO3bl. CpasHeHue cmpoeHusi MOJEKyl U XUMUYECKUX CBOUCMS 2II0KO3bl U (DPYKMO3bl.
@Dpyxkmosa 6 npupooe u ee bUOIO2UYECKAs POlb.

HMucaxapuaesl. CrpoeHne nucaxapulioB. BoccranaBnuBaronue W HEBOCCTaHaBiIuBaroumme aucaxapuabl. Caxaposa,
JAKTO3a, MAlbmo3d, UX CTPOEHUE U Ouosioruueckas poib. ['maponus aucaxapusioB. [IpoMbllieHHOE MOTyYEHUE caxapo3bl U3
MIPUPOJHOTO CHIPHSI.

[Nonucaxapuasl. Kpaxman u 1memnono3a (CpaBHUTEIbHAs XapaKTEPUCTHKA: CTPOCHHUE, CBOMCTBA, OWOJIOTMYECKas pOJib).
@du3nyecKkne CBOWCTBA MOJMCAXapUI0OB. XMMHUYECKUE CBOMCTBA MOJIMCaxapuloB. ['maponus monucaxapunoB. KauecTBeHHas
peakuust Ha kpaxmain. [lomucaxapunsl B mpupone, ux Ouonorudeckas poib. Ilpumenenune nonucaxapunoB. Ilonsrue 00
MCKYCCTBEHHBIX BOJIOKHaX. B3aumojeicTBre MEIUTI0N03bl ¢ HEOPTaHWYECKUMH M KapOOHOBBIMU KHCJIOTaMH — OOpa3oBaHHE
CJIOXHBIX 3(UPOB.

JemoncTpanun. OOpasipl yriieBo0B U u3fenuil u3 Hux. B3zaumopeiictBue caxapossl ¢ rugpokcuaoMm meau (II). IMomyuenue
caxapara KaJbl[Usi U BBIIEJIEHUE Caxapo3bl M3 pacTBOpa caxapara Kaiablus. Peakuus «cepeOpsHOTo 3epkana» sl TIIFOKO3bI.
B3aumopeiicTBue TMIOKO3bl ¢ (PYKCMHCEPHHCTON KHCIOTOM. OTHOIIEHHE PacTBOPOB caxapo3bl M MajbTO3bl (JIAKTO3BI) K
ruapokcuny meau (II) mpu narpeBanuu. O3HakomiieHHWe ¢ (U3MUECKUMHU CBOWCTBAMH IEJUTIONIO3bI U Kpaxmana. HaOyxanue
LEJUTIOJIO36I M KpaxMaiia B Boje. [lomydenne HuTpaTa nesuitoa036l.

JlabopaTopubie onbIThl. 36. O3HakOMIIeHHE C (DU3MUECKHMMH CBOMCTBAMM TJIOKO3bI (amTedHas YMakoBKa, TaOneTku). 37.
BzaumoneiictBue ¢ Cu(OH), ipu paznuuHoit Temneparype. 38. KucinoTHell ruapoau3 caxapo3bl. 39. 3HaKOMCTBO ¢ oOpasiamMu
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nonucaxapunoB. 40. OOHapyeHHE KpaxMmajna C IOMOIIBIO KAueCTBEHHOM peakuuu B Meze, xjede, KieryaTke, Oymare,
KJercrepe, orypre, maprapuse. 41. 3HaKOMCTBO ¢ KOJUIEKIMEN BOJIOKOH.

JKCcHepUMeHTAIbHbIe 3adaun. 1. Pacro3HaBaHne pacTBOPOB TIIIOKO3bI M InliepuHa. 2. OmnpeneneHne HaIW4us Kpaxmalia B
Mene, xaebe, MaprapuHe.

IIpakTHyeckas padora Ne6 no reme: «Yeneeoovry.
Tema 8. Azorconep:kamue coequHenus (10 u)

Awmunbl. CocTaB U cTpoeHre aMuHOB. Kiaccudukaius, n3oMepusi 1 HOMEHKJIaTypa aMUHOB. AnrdaTruieckue aMUHbl. AHUJIUH.
[lonyyeHne aMUHOB: aJKWJIMPOBAHUE aMMHaKa, BOCCTAHOBIIEHUE HUTpPOCOEAUHEHUN (peakuus 3uHuHa). Ou3nyeckue cBoWCTBa
aMHUHOB. XMMHYECKHE CBOWCTBA aMHHOB: B3aMMOJEHUCTBUE C BOJOM M KHUCIOTAMHU. ['OMOJIOTMYECKMH pAX apOMATHYECKHUX
aAMUHOB. AIKUIuposanue u ayuiuposanue amvunos. B3auMHOe BIMSHME aTOMOB B MOJIEKYJIaX HAa IPUMEPE aMMHUaKa,
anndaTuyecKux U apoMaTUYecKuX aMuHOB. [IpuMeHeHre aMuHOB.

AMUHOKUCIIOTHI U Oenku. CocTaB M CTPOEHUE MOJIEKYJ aMUHOKHUCIOT. M3oMepusi aMUHOKHUCIIOT. JIBOMCTBEHHOCTh KUCIOTHO-
OCHOBHBIX CBOWCTB AMHUHOKHCIIOT W €€ MPHYMHBL. B3anmMoneicTBHE aMHWHOKHCIOT C OCHOBaHUSMH. B3anmomericTBhe
AMUHOKHUCJIOT C KUCIIOTaMU, 00pazosaHnue cloxicHulx 3¢upos. OOpa3oBaHUE BHYTPUMOJICKYJISIPHBIX COJIEH (OUIOISPHOTO MOHA).
Peakuus nonvkoHAEHCAMY aMUHOKUCIOT. CHHTETUYECKUE BOJIOKHA (KaIllpOH, YHAHT U JIp.). buonornueckas pojib aMUHOKHUCIIOT.
[IprumeHeHne aMMHOKUCIIOT.

benkn kak npupoansie Omomonmumepsnl. llenmTumnHas rpymnma aToMoB W nenTuaHas cBs3b. llentuasl. benku. IlepBuunas,
BTOpUYHASA U TPETUYHASI CTPYKTYphI OCIKOB. XUMHUYECKHE CBONCTBA OCJIKOB: FTOPEHHE, JACHATYpalUs, THAPOIN3, KAUYCCTBEHHbIC
(uBeTHbIe) peakuuu. buonornueckue ¢yHkuuu OeynkoB. 3HaueHUE OENKOB. Yemeepmuunas cmpykmypa 0elnKos Kaxk azpe2ayus
benxosuvlx u Hebenkosvlx monexya. I nodanpHas mpodaema OeTKOBOTO TOJIOAAHUS U ITyTH €EPEIICHHUS.

HyxneunoBesie kucioTel. OOmUNA TUIaH CTpOEHUS HYKJICOTHUIOB. [loHSATHE O NMUPUMUIMHOBBIX M IYPUHOBBIX OCHOBAHUSIX.
IlepBruuHas, BropuyHas U TpetudHas CTpyKTypsl MoJiekynbl JJHK. buonornueckas pons [IHK u PHK. ['ennas unxenepus u
ouotexHosorus. TpaHcreHHbIe POPMBI )KUBOTHBIX U PACTECHUH.
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JdemoncTpanuu. Ousznueckue CBOMCTBA METWIAMUHA. ['opeHne MmeTruiamuHa. B3anmoaencTBue aHuiInHa U METUIAMUHA C BOJIOU
n kucnoramu. OTHOmIeHWE O€H307a W aHWIMHA K OpoMHOW Boje. OKpaliMBaHWE TKAaHEW AHWIMHOBBIMU KPACUTEIISIMH.
O6HapyxeHue PyHKIMOHAJIBHBIX TPYIIN B MOJIEKYyJIaX aMUHOKUCIOT. HelTpanuzaus menodn aMMHOKUCI0Ton. HelTpanuzanms
KHCJIOTBI aMUHOKHCIOTON. PactBopenue m ocaxnenue OenkoB. Jlenarypamus OenkoB. KadecTBeHHBIE peakiuu Ha OEINKH.
Monenu monekynsl JJHK u paznuunsix BumoB mosnexyn PHK. O0pa3ipl npoayKToB NUTaHUS U3 TPAHCTEHHBIX (POPM pacTEHUN U
YKABOTHBIX; JIEKAPCTB U MPENAPaTOB, U3TOTOBICHHBIX C IOMOIIBIO T€HHON UHKECHEPHUH.

JlaGopaTopHbie onbIThl. 42. M3roToBiieHHEe MIAPOCTEP)KHEBBIX MOJIENICH MOJIEKYJI HM30MEpPHBIX aMHHOB. 43. M3rortomieHue
MoaeneitnzomepHbix Mosiekyi coctaBa C3H;NO,. 44. PactBopenne 0enkoB B BoJe U ux koarysinus. 45. O6HapyxeHue Oenka B
KYPHUHOM SIMIIE U B MOJIOKE.

IIpakTuyeckas padora Ne7 no reme: «AMuHbvl, AMUHOKUCTIOMDbL, DETIKUY.
KonTtposabHas padora Ne 8 «Y1iieBOAbI U A30TCOICPKAIINE OPTAHUYECKUE COCTUHEHUSI
Tema 9. buosioruyecku aKTUBHBIE coeMHeHus (6 1)

Butamunsl. [lonstue o Buramunax. Mx knaccudukanus u odo3nauenue. Hopmel motpebienus BuTaMuHOB. BojopacTBopumbie
(ma mpumepe ButamuHa C) M >kupopacTBopuMble (Ha mpumepe BUTamMuHOB A u D) Butamuubl. [loHsTHe 00 aBUTaMUHO3aX,
runep- u runoButramuHosax. [Ipodunakrtuka aBUTaMHUHO30B. OmoenbHble npedcmasument gooopacmeopumbvix sumamunos (C,
PP, epynnwi B) u orcupopacmeopumvix sumamunos (A, D, E), ux 6uonocuuecxas pons.

®epmenTsl. [lonsiTue 0 ¢depMeHTax Kak O OMOJOTMUECKHX KaTajau3aTopax OENKOBOM Hpupojbl. 3HAUeHHE B OHOJOTUU U
MIPUMEHEHHUE B MMPOMBITIUICHHOCTH. Knaccugurayus pepmenmos. OCOOCHHOCTH CTPOCHUS U CBOMCTB ()EPMEHTOB: CEJICKTUBHOCTh
1 3 (HEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (pepMeHTa OT TemmepaTypbl u pH cpenwl. Ocobennocmu cmpoenus u ceovicms 8
CPABHEHUU C HeOP2AHUYEeCKUMU KAMAIU3AMOPAMU.

FOpMOHH. IlonsiTue o TOpMOHAax Kak OMOJIOTUYECKH AaKTHBHBIX BCUICCTBAX, BbLIITOJHAKOINX JSHIOKPUHHYIO PCryJjsaouro
KU3HCACATCIbHOCT OPIraHU3MOB. Knaccmbnxaunﬂ TOPMOHOB: CTCPOUJbI, IMPOU3BOAHBIC AMHWHOKHUCIIOT, ITOJUIICTITUIAHBIC H
OEJIKOBEIE TOPMOHEI. OT}I@J’IBHBI@ npeACTaBUTCIIM TOPMOHOB: OCTPAAMOJI, TCCTOCTCPOH, HHCYJIWH, aAPCHAJINH.
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JlexapctBa. [loHATHE O JNekapcTBaX Kak XMMHUOTEpANEeBTHUECKUX Mpenaparax. ['pynmsl jgexapcTB: cyiabhaMuibl (CTpenTouun),
aHTHOMOTHKHU (MEHULWUINH), acupuH. be3onacHble cnocoObl MpUMEHEHUs, JeKapcTBeHHbIe (Gopmbl. Kpamkue ucmopuueckue
CBE0CHUSl O BO3HUKHOBEHUU U paA3eumuu Xumuomepanuu. Mexanusm 0eiicmeus HeKOMOpbIX JIeKAPCMEEHHbIX Npenapamos,
cmpoeHue MOoNeKyl, NPOSHOIUPOBAHUE CEOUCE HA OCHOBE AHANU3A XUMUYECKO20 CMpOoeHus. AHTUOMOTUKH, UX KIACCHU(pUKAIUI
M0 CTPOEHUIO, TUITY U CHIEKTpy AeicTBus. ucbakreprnos. HapkoTuku, HapKkoMaHus U ee MpoPUIIaKTHKA.

HMemoncTpamuun. O0pasipl BUTAaMUHHBIX nipenapatoB. [lomuBuramunsl. Unmroctparuu dhoTtorpaduii )KUBOTHBIX ¢ Pa3IMYHBIMHU
dbopmamu aButamuHO30B. CpaBHeHue ckopoctu paznoxenus H,O, non peiictBueM ¢epmeHTa (KaTanasbl) U HEOPTaHMYECKUX
karammzatopoB (KI, FeCl;, MnO;). Ilnakar wnm komorpaMma ¢ HW300paKEHHEM CTPYKTYPHBIX (QOpPMyN 3CTpaamona,
TECTOCTEpOHa, aJipeHannHa. B3anmopeiicteue anpenanuna ¢ pactsopom FeCls. benkoBas npupoaa nHCyIMHA (LIBETHBIE pEeaKIUU
Ha Oenku). [lnakatel wiam komorpammel ¢ (QopmylamMu amujga CyJdb()aHWIOBONW KHUCIOTHI, AUTHAPO(OIMEBON U JIOKHOU
AUTUApo(dOINEBOI KUCIOT, OEH3UINCHUIIMIUTMHA, TeTPAUKINHa, eoTakcCuMa, acliuprHa.

JlaGopaTopHbie onbIThL. 46. OOHapyKeHHe BUTaMHHA A B pacTutelbHOM Mmacie. 47. O6HapyxeHue ButamuHa C B 0J09HOM
coke.48. OOnapyxxenue BuTamuHa D B kenTke KypuHoro siina. 49. depMeHTATUBHBIN THAPOJIN3 Kpaxmaya MoJ JeHCTBUEM
ammiiasbl. 50. PaznokeHue mepokcuaa BOAOpPOAA MOJ JAelcTBHEM Kartanasbl. S1. JleiicTBue meruaporeHasbl Ha METHUIICHOBBIN
cunuii. 52. VcnplTaHne pacTBOPUMOCTH aJpeHalINHa B BOJE M COJsHOW kuciote. 53. OOHapykeHue acrupuHa B TOTOBOMU
JIEKapCTBEHHOM (hopme (peakiuei TuapoIn3a Uiu IIBETHOM peakIuel ¢ cyiabhaToM OepusIims).

Tema 10. IIpakTukym (2 4.)
[Ipaktuueckas padota Ne6 no teme: « ¥enesoowy.
[Ipaktuueckas padota No7 o teme: « AmMunbl, AMUHOKUCTIOMbL, OETKUN.

Tema 11. PezepBHoe Bpems (34.)
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TpeGoBaHus K YPOBHIO NOATOTOBKH YYAIMXCSH

Pe3ynbTarsl n3yuenus: yueOHOTro mpeamMera

Yueono-opzanuszayuonnvie ooueyueonvie ymenun u nagvlku 00ECICUNBAIOT TJIAHUPOBAHKUE, OPTaHU3ALNIO, KOHTPOIb,
PETYIMPOBAHKE U aHATTU3 COOCTBEHHOM YICOHOU NeATETHHOCTH YHAIIUMCS.
K HHM OTHOCATCS: onpedenenue uUHOUBUOYAILHBLIX U KOJIEKMUBHBIX VUYEOHbIX 3adau; 6vl00p Hauboaee payuoHAIbHOU
nOCNe008aMeNbHOCIU OeUCMBULL NO BbINOJHEHUIO Y4eOHOU 3a0aul;, CPABHEHUEe NOLYYEHHbIX Pe3yIbmamos ¢ yueOHol 3aoayell,
gladeHue paziuuHbIMU — POpMAMU  CAMOKOHMPOA, OYeHUsauHue ceoell Y4eOHOU OesameibHOCmuU, NOCMAHO8KA yeell
CamooopazoeamenbHol 0esimebHOCHU.

Yueono-unghopmayuonnsie ooueyuednvie ymenus u HagblKu 0OECTICUNBAIOT IMIKOIBHUKY HAXOXKIEHHUE, MEpepabOTKy U
MCTIONb30BaHUE HHPOPMAIINH JTsl PEIICHUs yUeOHBIX 3a1a4.
K HHM oOTHOCSATCA: paboma ¢ OCHOBHbIMU KOMNOHEHMAMU YYeOHUKA, UCNOIb308AHUE CHPABOUHOU U OONOJHUMENbHOU
Jumepamypwvi; n0060p U pYRNUPOBKA MAMEPUALO8 NO ONPeOesieHHOU meme, COCmasieHue NiaHo8 pa3iuyHblX U008, GladeHue
PAsHuLIMU  popmamu  U3NONHCEHUsI MeKCMAd, COCMmAGieHue HA OCHO8e meKcma mabauysl, cxemvl, 2epa@uka, me3uUcos;
KOHCNeKmupoganue, noo20moeka 0okuaoa, peghepama; UCNONb306AHUE DPA3IUYHBIX GUOO8 HAONIOOEHUS U MOOEIUPOBAHUSL
KauecmeeHHoe U KOIUYeCm8eHHOe ONUCAHUE U3 YaeMo20 00beKkma, npogedeHue IKCnepumenma.

Yueono-nocuueckue ooéuieyueonvie ymenus u HagviKu 00SCIECUUBAIOT YETKYIO CTPYKTYpPY COJAEpXaHHs Mpoliecca
MMOCTAaHOBKHU U PEIICHUs YICOHBIX 3a71a4.
K HUM OTHOCATCS: onpedenerue 00beKmMo8 aHaIU3a U CUHME3d U UX KOMNOHEHMOS, BblAGIeHUe CYUWECMBEHHbIX NPUSHAKOS
00veKkma, nposedenue PasHviX U008 CPABHEHUsl, YCMAHOBIeHUe NPUUUHHO-CIe0CBEHHbIX CBs3ell, ONepUpo8aHue NOHAMUIMU,
CYAHCOEHUAMU, B1A0EHUE KOMNOHEHMAMU 00KA3AMEeNbCMBA, POPMYIUPosaHue npobiemvl 1 onpeoenenue cnocob08 ee peuleHus.

Yueono-xkommynukamuenvie oouieyueonvle ymenus U HAGbIKU TIO3BOJISIOT MIKOJBHUKY OPraHW30BaTh COTPYAHHUYECTBO
CO CTapIIMMH M CBEPCTHHKAMH, JOCTUTATh C HUIMH B3aMMOIIOHMMAHUS, OPTaHU30BbIBATh COBMECTHYIO JIEATEIHHOCTh C Pa3HBIMU
JFOBMH.
K Takum HaBbIKaM OTHOCSTCS: 8bICAYUIUBAHUE MHEHUs Opyeux; 61d0eHue paziudHblMu Qopmamu YCMHbIX U NyOIUUHbIX
BLICMYNJICHUL, OYEHKA PA3HBIX MOYEK 3PeHUsl; 6la0eHUe NPUemMamu pumopuxiu.
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MeranpenMeTHbIe pe3yJIbTAThI

1. OBnajgeHue CHOCOOHOCTBIO MPUHMMATh U COXPaHATh 1€MW U 3aJaud y4eOHOM JeATeNbHOCTH, IOUCKAa CPEJICTB €€
OCYILIECTBIICHUSI.

2. dopmHupoBaHUE YMEHUS IUIAHUPOBATh, KOHTPOJIMPOBATh U OLIEHUBATh YUEOHbIE IEUCTBUS B COOTBETCTBUU C MIOCTABICHHON
3ajja4eil U yCIOBUSIMM €€ pealln3allii, ONpeaessaTs HauoOosee 3 (PEeKTUBHBIE CIIOCOOBI TOCTUKEHUS pe3yibTaTa.

3. Hcnonp30BaHne 3HaKOBO-CUMBOJIMUYECKHUX CPEICTB MPEACTABIECHUS HH(OPMALIUK.

4. AKTHBHOE UCIIOJIb30BaHUE PEUEBBIX CPEACTB U CPEACTB Ul PEIICHNS KOMMYHUKATUBHBIX U T03HABATEIbHBIX 33/1a4.

S. Hcnonp30BaHne pa3au4HbIX CIOCOOOB MOMCKA (B CIIPABOYHBIX MUCTOYHHUKAX), cOOpa, 00pabOTKH, aHAIN3a, OpTraHU3aIMl U
nepenayr nHGOpMaLUH.

6. dopmHupoBaHUE KIIOYEBBIX KOMIETEHIMHA: I[IEHHOCTHO-CMBICJIOBOM, OOIIEKYJIbTYpHOUW, y4eOHO-II03HABATEIbHOM,

WH(POPMAIMOHHOW, KOMMYHHUKATHBHOW, COIMAJIBHO-TPYJAOBOH ¥ KOMIIETCHIIMH JIMYHOCTHOTO CaMOCOBEPIICHCTBOBAHHMS.
OgJajieHre JIOTHYECKUMU JICHCTBUSMU CPAaBHEHUS, aHAJIM3a, CHHTE3a, 000OMICHHS, KIACCU(PUKAINN TI0 POJOBBIM NMPHU3HAKAM,
YCTAHOBJICHUS aHAJIOTUH M MPUYHHHO-CIICACTBCHHBIX CBSI3€H, IOCTPOCHHMSI PACCYKICHHIA, OTHECEHHUS K U3BECTHBIM ITOHSATHSIM.

7. dopMupoBaHUE METANIPEIMETHBIX U YHHUBEPCAILHBIX YYCOHBIX JACHCTBUHN C y4ETOM PeabHBIX MOTPEOHOCTEH U MHTEPECOB
B OOIIICHUH U TTO3HAHUHU.

8. ['0TOBHOCTH CiIyIIaTh COOECEHNKA U BECTH JHMAJIOT, MPU3HABATh BO3MOXHOCTh CYIIIECTBOBAHMS PA3IMUHBIX TOUYCK 3PCHHS
¥ MpaBa UMETh CBOIO, M3JIaraTh CBOC MHEHHE U apIYMEHTUPOBATh CBOIO TOYKY 3PEHHSI U OLICHKU COOBITHIA.

9. Omnpenencaue oOIIeH eI W MyTeH e JOCTHXKCHUS; YMEHHs IOTOBApUBAThCS O paclpeneicHud (YHKIUHA U poJicid B
COBMECTHOM JIEATECIIbHOCTH; OCYIICCTBISATh B3aMMHBI KOHTPOJIb B COBMECTHOW JCSTEIbHOCTH, aJCKBAaTHO OIICHUBATh
COOCTBEHHOE MOBEJICHUE U TIOBEJACHUEO OKPYIKAIOIIUX.

10. ToTOBHOCTH KOHCTPYKTHBHO pa3periath KOHMIUKTHI TOCPEACTBAM yUeTa HHTEPECOB CTOPOH U COTPYTHUYECTBA.

11. OsnaseHHe CBEICHUSMH O CYIIHOCTH U OCOOCHHOCTSX OOBEKTOB, IMPOIIECCOB U SBJICHUI B COOTBETCTBUU C COJICPKAHUEM
y4eOHOTO MpeAMeTa XUMHUHU.

12.  Osnagenue 0a30BBIMH TPESIMETHBIMA W MEKIPEIMETHBIMHA ITOHATHSMHU, OTPAKAMOIIMMHU CYIIECTBEHHBIC CBSI3U H
OTHOIICHHUS MEXTYy OOBEKTaMH H ITPOIIECCaMHU.

13. VYmenue paboraTh B MaTepHaIbHONH M WH(GOPMAIMOHHOW CpPEJEB COOTBETCTBHM C COJEp)KaHUEM YYeOHOTO IMpeaMera
XUMHHU.

14. TlonydyeHue ydyalIlMMHUCS 3HAHUM MO XUMHH, KOTOPbIE MOTYT OBbITh MPUMEHUMBI HE TOJILKO B paMKax 00pa30BaTEeIbLHOIO
HpoIliecca, HO U B PEaIbHBIX KU3HCHHBIX CUTYAIIHSIX.
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[IpenmeTHbIE pE3yabTATHI
B pesynbraTe u3yueHuss XuMuu Ha IpOGUIHLHOM YPOBHE YUSHHK JTOJKEH 3HATH/TTIOHUMATB.
POJIb OPTaHUYECKON XMMUU B €CTECTBO3HAHHM, €€ CBSI3b C APYTMMH €CTECTBEHHBIMU HAyKaMH, 3HAUEHUE B JKM3HU COBPEMEHHOTO
oO11ecTBa; BaKHEHIINE MOHATUSAB OPraHUYECKON XUMHH: OPraHMYECKOE BEIIEeCTBO, MOH, PaJUKal, alJIOTPOIUs, aTOMHBIE S-, P-,
d-opOurtanu, XuMHUYECKas CBS3b, JJICKTPOOTPUIATEIHLHOCTh, BAJICHTHOCTh, CTEHICHb OKHUCICHHS, THOpUAM3AIMS OpOHTANICH,
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, YIJIEpOAHBIA CKeleT, (GyHKUHUOHAJIbHAS TpyMa, TOMOJIOTHUS, CTPYKTypHas u
MPOCTPAHCTBEHHASI M30MEPHs, MHAYKTUBHBIN U Me30MEpHbIN 3 (EKThI, AEeKTPoPuIl, HyKI€O(UI, OCHOBHBIE THUIIBI PEAKIHI B
OpraHUYECKON XUMUU;
OCHOBHBIE 3aKOHBI XUMHU: 3AKOH COXPAaHEHUS MACChl BEIIECTB, NIEPUOANUECKUN 3aKOH, 3aKOH ITOCTOSIHCTBA COCTaBA,
OCHOBHBIE€ TEOPUH XUMHUU: CTPOCHHUS aTOMa, XUMUYECKOU CBSI3U, CTPOCHUSI OPTraHUYECKUX COEMHEHHH (BKIIOYAsi CTEPEOXUMHUIO);
KJ1acCU(UKAIUIO U HOMEHKJIATYpy OPraHUYEeCKUX COSAUHEHUM;
MPUPOJIHbIE MCTOYHHKHU YTJIIEBOJOPOJOB M CHOCOOBI HMX TepepabOTKH; BEIIECTBA M MaTepuajbl, IIMPOKO HCIOJIb3yeMbIE B
NpaKTHUKE: OpPraHMYECKHE KHUCIOThI, YIIAEBOAOPOAbI, (HEHOJ, AHWIMH, METaHOJ, JTAHOJ], JSTUJICHIJIHKOJb, TJIULEPHH,
dbopmanblierus, aneTanbAerTu]l, aleToH, TIIII0KO03a, caxapo3a, Kpaxmai, KJIeT4aTka, aMHHOKHCIOTHI, OEJIKH, HMCKYCCTBEHHbBIC
BOJIOKHA, Kay4yKH, IUIACTMACCHI, )KUPBI, MblIa U MOIOILE CPEACTBA;
YMETh Ha3bIBATh U3yUYEHHBIE BEIIECTBA 10 «TPUBUAIIBHOW» U MEKIYHAPOIHOW HOMEHKJIATYyPaM;
ONPENENATh: BAJICHTHOCTh M CTENEHb OKHUCJICHUS XUMUYECKUX OJJIEMEHTOB, 3aps MOHA, TUII XWMWYECKOW CBS3H,
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, OKHUCIWTEIb U BOCCTAHOBUTENb, M30MEPHl U T'OMOJIOTH, NMPUHAJIEKHOCTh BELIECTB K
pPa3IMYHBIM KJIACCAM OPraHUYECKHX COEAMHEHUW, XapaKTep B3aMMHOTO BJIMUSHHS aTOMOB B MOJIEKYJaX, TUIIBl PEAKUUNA B

OPTaHUYECKON XUMHU;
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CTpPOCHHE U CBOMCTBAa OPTraHMYECKUX COEAMHEHUU (YTJIEBOAOPOJOB, CIIUPTOB, ()EHOJOB, aJbJAETHAOB U KETOHOB, KapOOHOBBIX
KHUCIIOT, aMUHOB, aMUHOKHUCJIOT U YTJIEBOAOB); OOBSICHITh: PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAMHEHHUN OT CTPOCHHUS
UX MOJIEKYJI; BBINIOJHATh XUMHUYECKUN JKCIIEPUMEHT MO: PACIIO3HABAHWIO BAXKHEWIINX OPraHUYECKUX BEIIECTB; IMOIYYEHHIO
KOHKPETHBIX BELIECTB, OTHOCSIIMUXCS K M3yUYEHHBIM KJlacCcaM COEIUWHEHH; MPOBOAMTH PAaCUEThl M0 XUMHUYECKUM (opMysiaM U
YpaBHEHUSIM PEAKIIMI; OCYIIECTBISATh CAMOCTOSTEIbHBIM TMOUCK XMMUYECKON HH(OpPMAIMU C KMCHOJIH30BAHHEM Pa3IMYHbIX
UCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAYYHO- MOMYJSPHBIX H3JaHUM, KOMIBIOTEPHBIX 0a3 JNaHHBIX, pecypcoB MHTepHETa);
HCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHHM At 00pabOTKM U mepeaayd MHGOpMallMu U €€ MPeACTaBICHHs B Pa3IMYHBIX
dopmMax; HMCHONB30BaTh MPUOOPETEHHBIE 3HAHMUS W YMEHUS B MPAKTUUYECKON IEATEIHHOCTH W TOBCEIHEBHOW >KU3HU JUIS:
MOHUMAHUS TI100ATBHBIX MPOOJIEM, CTOSIIINX TEPE]] YeTOBEUECTBOM: IKOJIOTUYECKUX, SHEPTETHUECKUX U ChIPbEBBIX; OOBSICHEHHUS
XUMHUYECKUX SIBJICHHUM, MPOUCXOIAINIMX B MpPHUPOJE, ObITY W Ha MIPOU3BOJCTBE; 3KOJOTUYECKHM TPAMOTHOTO TIOBEJICHUS B
OKPY’KAIOLIEH CPEJIC; OLIEHKH BIUSHUS XUMUYECKOTO 3arpsI3HEHUS OKPYKAKOIIEH CPEAbl HA OPTaHU3M 4YEJIOBEKA U IPYTUeE )KUBBIE
OpraHu3Mbl; Oe30macHoOi paboThl ¢ BemecTBaMU B JabopaTropuu, ObITY W Ha MPOM3BOJACTBE; ONPEACICHUS BO3MOXKHOCTH
IPOTEKaHUSI XUMUYECKUX MPEBPALIEHUH B PA3IMYHBIX YCIOBHUSIX U OLEHKHU UX IMOCJEICTBUI; paclio3HaBaHUs U UICHTUPUKALIUN
BAKHEUIINX BEIIECTB M MATEPUAJIOB; OLEHKH KayecTBAa NMHUTHEBOW BOJbI M OTAECIBHBIX IHILEBBIX MPOAYKTOB; KPUTHYECKOMN

OLICHKH JTOCTOBEPHOCTH XUMUYECKON HH(OpMALINK, TOCTYNAIOIIEH U3 Pa3IMUHbIX UCTOYHUKOB.
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IlepeyeHb y4eOHO-METOAUYECKOTO O0ecIeYeHUs

YV4eOHuKH

«Xumust 10 xkmacey, aropsl O.C. T'abpuensn, I'.I'. JIsicoBa — M: Jlpoda,
2014

Pabouue Terpaau

O. C. T'abpuensH, «Xumus. PabGouas Tterpaap» k yueoHuky O.C.
["abpuensn «Xumus 10 kmace» M. — Jpoda, 2011

Meroaunyeckne nocoous

O. C. Tadpuensn, U. I'. OctpoymoB HacTonpHasi KHHMra y4uTeNs
«Xumus», 10 knace.I'abpuensa O.C.
[Iporpamma kypca xumuu st 8-11 kmaccoB oO0mieoOpa3oBaTeIbHbIX

yapexaeauii.— M.: Jlpoda, 2007. M. — [Ipoda, 2004.

[Toypounbie pazpaboTku

H.II. Tpoery6oBa. «Iloypounsie pa3paboTKu» 1Mo XuMHuM K yueOHnkam O.
C. l'abpuensina. M. — «Bakoy, 2009

I[CMOHCTpaI_II/IOHHBIC MaTCpHaJibl

H_[aPO-CTCp)KHCBLIC MOJCIN MOJICKYJI, XUMHWYCCKHNEC PCAKTUBLI

KomnbrorepHsie 151 nH()OPMAITMOHHO-

KOMMYHHKATHUBHBIC CPCICTBA

[Ipe3enTannu Kk TeMaM ypOKOB.

TexHnuyeckue cpeacTBa 00ydeHHsI

IIpoekTop, 1O0CKa, KOMIBIOTED.

DKpaHHO-3BYKOBBIE MOCOOUS

[TpoekTop, A0CKa, KOMIBIOTED.

ObopynoBaHue kiacca

HacreHnHble MOCKHM IS WIULTIOCTPATUBHOTO MarepHuana, JASp)KaTeiau il
Tabnwil, mkadwl JUIst XpaHEHUS JUAAKTHICCKUX MATEPHATIOB, TAOIUIIBI

51



Cnucok nurepaTyphl
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