MVYHHUIIUIAIBHOE 00pa3zoBanue roposa KpacHonap

(TeppUTOpHUAIIBbHBIH, aIMUHICTPATUBHBINA OKPYT (FOPOJ, paiioH, OCEIOK)

MVHHUIIUIIAJILHOE AaBTOHOMHOE 00I1I€00Pa30BaATEIBHOE VUPEKICHHE
ropoxaa KpacHomgapa

(moyIHOE HAaMMEHOBaHKE 00Pa30BATEIBHOIO YU PEKICHNUS )

YTBEPXJIEHO
3eMcKoBa MoanncaHo uMdpoBoil  perIeHHeM TeAarorHueckoro COBeTa
HaTan L5 Eonnmcmé): 3eMcKoBa ot 30.08.2020 roJIa IPOTOKOJT No [
aTtanbs BnagumumpoBsHa
[ata: 2021.12.01 I[pencenarensb
BnagummnpoBHa 7 .55.49 10300 Toanmcs pyKosomTens OV DHO.

PABOYASA ITPOI'PAMMA

Ilo XUMUHU

Crynenp oOyueHus (kimacc) cpeaHee oOmree oopasoBanue, (10 -11 kmace)
(HauanpHOe oOIlee, OCHOBHOE o0lliee 0Opa3oBaHUe C yKa3zaHHEM KIIACCOB)

KoanuectBo yacoB 68

Yuurens bpycunosa B.H.

PaGouas nmporpamma pa3zpaborana Ha OCHOBE MPUMEPHON OCHOBHOM 00pa3oBaTeIbHOMN
porpaMMbl OCHOBHOTO 00ImIero oOpa3oBaHusi 1o XuMmuH, oaoOpeHa demepalbHBIM
y4eOHHO-METOIMYECKUM O0BbEeIMHEHHEM IO o0IemMy obOpa3oBanuto mporokon Nel/15 ot
8.04. 2015r. m Ha ocHOBe aBTOpcKOW mporpamMmmbl no xumuu 10-11 kmaccer, M.H.
AdanacbeBa, - MockBa «IIpocBemenue» (6a3oBbiii ypoBeHb) 2017r., K yuyeOHUKaAM st
obmeoOpazoBarenbHbIX yupexaenuid [.E. Pymsurnca m ®.I'. denpamana « Xumusg. 10
kinace», «Xumus. 11 knace», Mocksa «lIpocsemenue», 2019r.



1. Ilnanupyemble pe3yJibTaThI.

Hpe)lMeTHbIe, MEKINPEAMETHBIC U IUYHOCTHBIE PE3YJIbTAThl 0OCBOCHUA

yqeﬁﬂoro npeamera «XHuMHuD.

IIpenmeTrHble pe3yJbTaThl (0a30BbIi YPOBEHB):

c(OPMHUPOBAHHOCTH MPEACTABICHUI O MECTE XUMHH B COBPEMEHHOW HAyYHOH KapTHHE MUPA;
MOHWMaHHUE POJIM XUMUH B (POPMUPOBAHUH KPYro30pa U PYHKIIHOHAIBHON IPaMOTHOCTH
YEJIOBEKA JUIsl pEeLICHUs IPAaKTUYECKHX 3a/1a4;

BJIAJICHUE OCHOBOIIOJIArAIOIINMHU XUMHUYECKUMU MTOHIATUSAMH, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
BJIaJICHHE OCHOBHBIMHU METOJAMH HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIMU B XUMUHU: HAOIIOICHHE,
OTNMCaHUE, U3MEPEHHE, IKCIIEPUMEHT; yMeHue 00padaThIBaTh, 0OBACHATH PE3YIIbTAThI
MIPOBEJICHHBIX OTBITOB U JI€JaTh BHIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH METO/IbI TO3HAHUS MPU
pelIeHNN NPAKTUYECKUX 3a7a4;

c(OpMUPOBAHHOCTh YMEHHS /1aBaTh KOJIMYECTBEHHBIE OIIEHKU U IPOBOIUTH PACUETHI 110
XUMHUYECKUM (HOpMyJIaM U YpaBHEHUSIM;

BJIaJICHHE MTPABUIIAMH TEXHUKU 0€30IaCHOCTHU MPH MCIIOJIb30BaHUHM XUMUYECKUX BEIIECTB;
Cc(OPMHPOBAHHOCTb YMEHUSI IPOBOAUTH 3KCIIEPUMEHTHI Pa3HOM JUIAKTHUECKOM
HAIPABJICHHOCTH;

c(OPMHPOBAHHOCTb YMEHHsI OKa3bIBaTh IEPBYIO IOMOIIb IIPH OTPABJIEHUAX, 0XKOTraX U APYTUX

TpaBMax, CBA3aHHBIX C BEIIECTBaAMU U J'Ia60paTOpHBIM O60py,I[OBaHI/ICM.

Me:xnpeameTHblie pe3yJibTaThl:

c(hOpMUPOBAHHOCTh YMEHUS CTaBUThH IICJIM U HOBBIC 3a7a4d B yueOe U IMO3HABATEIHbHOM
JIEeITEILHOCTH,

OBJIaJICHUE PUEMAMH CAMOCTOSATEIBHOIO TJIAHUPOBAHUS YT TOCTUXKEHUSA LI, yMEHUS
BBIOMpPATH Y3PPEKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U TO3HABATENIbHBIX 3a7a4;
chOpMUPOBAHHOCTH YMEHUSI COOTHOCUTH CBOM JICHCTBUS C IJIAHUPYEMBIMU PE3YyIbTaTaMu;
c(OpMUPOBAHHOCTH YMEHHS OCYILIECTBISATH KOHTPOJIb B IPOIIECCE TOCTUKEHUS pe3yNbTaTa,
KOPPEKTUPOBATh CBOM JECUCTBHUS;

c(hOpMUPOBAHHOCTH YMEHHS OLIEHUBATh MPABUILHOCTD BBHITIOJHEHUS YUeOHBIX 3a7a4 U
COOTBETCTBYIOIIE BO3MOKHOCTH MX PELICHHUS;

BBICOKHI YpOBEHb KOMIIETEHTHOCTH B 001acTH ucnonb3oanus UKT;

c(hOpPMUPOBAHHOCTH IKOJIOTUYECKOTO MBIIITICHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSAThH B IO3HABATEIbLHON, KOMMYHHKATUBHOM U COIIMANILHOM

MPAKTUKEC 3HAHUS, [IOJTYUCHHBIC ITPU U3YYCHHUU MTPECAMCTA.



JINYHOCTHBIE Pe3yJIbTATHI:

e cOpMUPOBAHHOCTH MOJIOKUTEITHHOTO OTHOIICHHS K XUMHUH, YTO 00YCIaBIUBAET MOTHUBAIIHIO K
y4eOHOM e TeIbHOCTH B BRIOpaHHOM cepe;

¢ copMUPOBAHHOCTH YMECHHS PEIIATH MTPOOJIEMBI IIOUCKOBOTO M TBOPUYECKOTO XapaKTepa;

¢ cPOpMUPOBAHHOCTH YMEHHUS MPOBOUTH CAMOAHAIN3 U OCYILECTBIISATH CAMOKOHTPOJIb H
CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIICITHOCTH;

¢ chOpMUPOBAHHOCTH HABBIKOB MPOSIBICHHUS [T03HABATEILHOW HHUIIUATUBEI B y4COHOM

COTPYIHUYECTBE.

Ils1anupyemMble pe3yabTaThl H3yUYeHHs] Y4eOHOro nmpeamera « XuMus»
B pesynpraTe nzydeHus yueOHOTO npeaMera « XuMUs» Ha YpOBHE CpeIHETo 00Iero oopa3oBaHus:
BbInycKHMK HAY4YHTCS:

pacKpeIBaTh Ha TIPUMEPaX POJIb XUMUU B (POPMUPOBAHUN COBPEMEHHOW HAyIHOW KAPTUHBI MUPA U B

MIPAKTHIECKON JCSITeTLHOCTH YEJIOBEKA,;

JEMOHCTPUPOBATH HA MMPUMEPAX B3aUMOCBSI3b MEXKITy XUMHUCH M IPYTHMH €CTECTBEHHBIMU HayKaMH;

pacKpbIBaTh Ha IIPUMEpax MOJIOKECHUS TEOPUU XUMUIeckoro crpoeHus A.M. Byriepora;

noHumarb ¢usnyeckuit cmpicn Ilepuonnyeckoro 3akona JI.U. MenneneeBa u Ha €ro OCHOBE
OOBSCHATh 3aBUCHUMOCTh CBOMCTB XHUMHYECKHX D3JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
ANIEKTPOHHOTO CTPOCHUS aTOMOB;

OOBSCHATH MPUYUHBI MHOTOOOpAa3Msl BEIIECTB Ha OCHOBE OOIIWX MPEACTaBICHUN 00 MX COCTaBe U
CTPOCHHU;

MIPUMEHSTH MPaBWJIa CUCTEMATHYECKOW MEXIYHAPOIHONH HOMEHKJIATYPBI KaK CPEJCTBA pa3InyuCHUS
Y UJeHTU(DUKAIIUN BEUIECTB 110 UX COCTaBY U CTPOCHHIO;

COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpHBbIE (OPMYJIbl OPraHMYECKHUX BEIIECTB KaK HOCHUTEJCH
nH(pOpMaIIUKM O CTPOSHUHU BEIIECTBA, €T0 CBOMCTBAX M MPUHAICKHOCTH K OIMPEACICHHOMY KJaccy
COCJIMHEHUH;

XapaKTepH30BaTh OPraHWYecKHe BELIECTBA M0 COCTaBY, CTPOCHHMIO U CBOMCTBAaM, YCTaHABIIUBATbH
MIPUYMHHO-CIIEICTBEHHBIE CBSI3U MEX]y JTaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

MPUBOJUTH TPUMEPHl XUMHYECKUX PEaKIMHi, PACKPBIBAIOIIUX XapaKTePHbIE CBOWCTBA THUIUYHBIX
MIpe/ICTaBUTENEH KJIaCCOB OPraHMYECKHX BEUIECTB C IENbI0 MX HUICHTH(PHUKAIUU U OOBICHEHUS
obnacTu MpUMEHEHHUS,;

MPOTHO3UPOBATh BO3MOYKHOCTh MPOTEKAaHWsS XMMUYECKHX pEeaklIuid Ha OCHOBE 3HAHMHA O THIIAX
XMUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

WCIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUU U XMMHYECKHX CBOMCTBAX BEIIECTB JJsi 0€30MacHOro

MIPUMCHCHUS B HpaKTHQCCKOﬁ ACATCIIBHOCTH,



NPUBOAUTH TPUMEPHl MPAKTUYECKOTO HCIIOJB30BAaHUS IMPOJYKTOB TepepaboTku HepTHu U
MMpHUPOAHOr0 rai3a, BBICOKOMOJICKYIAPHBIX COC,Z[I/IHGHI/Iﬁ (HOJII/IC-)TI/IJIeHa, CUHTCTUYCCKOI'0 Kaydyka,
aleTaTHOTO BOJIOKHA);

MMPOBOAWUTL OIBITHEI IO PACIIO3HABAHWIO OPraHMYCCKHUX BCHICCTB: TIMLCPHHA, YKCYCHOﬁ KHCJIOTHI,
HCIIPCACIIbHBIX JXHUPOB, TIJIIOKO3bI, Kpaxmajia, OEJIKOB — B COCTaBe MMUIOCBBIX TMPOAYKTOB H
KOCMCTHUYCCKUX CPCICTB,

BJIAZICTh IIpaBUJIaMHM HW IpHUEMaMU Oe3omacHO pa6OTI)I C XHUMHYCCKHMMH BCUIICCTBAMHU U
1a00paTOPHBIM 000PYIOBAaHHEM;

YCTaHaBJIMBATb 3aBHCHMOCTb CKOPOCTHU XUMHYECKOH p€aknun "W CMCUOICHUA XHUMHUYCCKOTO
PaBHOBECHA OT pPa3JIMYHBIX q)aKTOpOB C HOCJIBIO OMPCACIICHUSA ONTHUMAJIBHBIX YCJIOBI/Iﬁ IMPOTCKAHUA
XHUMHUYCCKHUX MMPOLECCOB,

MPUBOUTH TIPUMEPBI THIIPOJIU3a COJICH B MOBCEHEBHOMN KU3HH YEIIOBEKA,

MIPUBOJUTH IPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI B MPUPOJE, TPOU3BOJACTBEHHBIX
MPOIIECCaX U JKU3HEESITETbHOCTH OPTaHU3MOB;

MPUBOJIUTh TPUMEPHl XHMUYECKUX PEAKIMH, pPaCKphIBAIOIIMX OOIIMe XHMHUYECKHE CBOMCTBa
MPOCTBIX BEIIECTB — METAJUIOB U HEMETAJIIIOB;

MPOBOJIUTh PACYEThl HA HAXOXKICHHE MOJICKYISIPHOH (OPMYNBI YIrIIEBOAOPOAA IO TPOIYyKTaM
CTOpaHUs U 1O €r0 OTHOCHUTEIHHON IJIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €TO0
COCTaB;

BJIQJICTh MPaBUJIaMU O€30MacCHOTO OOpalleHUs ¢ €AKMMH, TOPIOYMMH U TOKCHYHBIMHU BEIICCTBAMH,
cpeacTBaMu OBITOBOM XUMUW;

OCYIIECTBIISITh TIOUCK XUMUYECKON MH(DOPMAIUK 110 HA3BaHHSIM, UACHTH(PHUKATOPaM, CTPYKTYPHBIM
(bopmyiaM BeIIeCTB;

KPUTHYECKH OICHMBATh W HMHTEPIPETUPOBATh XHUMHUYECCKYI0 HH(POPMAIHIO, COICPKALIYIOCS B
COOOIICHHSX CPEICTB MACCOBOWM MH(pOpMaNuH, pecypcax MHTepHETa, HAYIHO-TIOMYJSIPHBIX CTaThsIX
C TOYKH 3PCHHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEJSAX BBISBICHHS OIIMOOYHBIX CYXICHUHN U
(dbopmMupoBaHUs COOCTBECHHOMW MO3HIINY;

NPEACTaBIATh IYTH pEIICHUs TJIOOAIBHBIX TPOOJIeM, CTOSAIIMX TEepea  UYCIIOBEUCCTBOM:

OKOJIOTHYCCKUX, DHCPICTHICCKNX, CBIPBCBLIX, U POJIb XUMHHU B PCHICHUH 3THX HpO6H€M.

BBIHyCKHI/IK MMOJYYMT BO3MOKHOCTD HAYYHTBHCH:
HIUTIOCTPpUPOBATL Ha IIPHUMEpAX CTAHOBJICHHUC U 3BOJIFOLIUIO OpFaHH‘leCKOﬁ XHMMHHU KaK HAayKW Ha

PAa3JIMIHBIX UCTOPHUYCCKUX dTAIllaX €€ PA3BUTHA,



WCIOJIb30BaTh  METOJBl HAYYHOTO T[IO3HAHUS TPH  BBIIOJHEHWHW TIPOEKTOB U  y4eOHO-
UCCIIEIOBATENICKUX 3a7lad 10 M3YYEHHIO CBOMCTB, CHOCOOOB TOJYYEHUS M PACIO3HABAHUS
OpPraHMYECKUX BEIIECTB;

OOBSCHATH TPUPOLY U CIOCOOBI OOpa30BaHUS XUMHUYECKOW CBSI3U: KOBAJCHTHOU (IIOJIIPHOM,
HETIOJISIPHOW), WMOHHOM, METANTMYECKOM, BOJOPOJHOM — C MEJIbI0 OMNPEICTICHUS XUMHUYECKOMN
AKTUBHOCTH BEIIECTB;

YCTaHABIIMBATh TCHETHUYECKYIO CBSI3b MEXKIY KJIACCAMH OPTaHWYCCKUX BEUIECTB JJIsi 00OCHOBaHUS
MPUHIMITHATEHOW BO3MOXHOCTH TIOJNYICHHUS OPraHMYECKUX COCAMHCHHH 3aJIaHHOTO COCTaBa W
CTPOCHHUS;

YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY (aKkTaMd M TEOPHEH, MPUYMHONW M CIICJCTBHEM IIPH aHAIHM3E

HpO6J'I€MHBIX CI/ITyaHI/Iﬁ 1 000CHOBaHUU MIPUHUMACMBIX pGHIGHI/Iﬁ Ha OCHOBE XMUMHWYECKUX 3HAHUH.

2. Conep:xxaHue y4eOHOro nmpeamera «XuMus»

Tabaunua cogepxxanust yaeoHoro npeagmera «Xumus» 10 kiaacc.

Pa3nennl, TeMbI ABTOpCKast Pabouasn
nporpamMmma nporpamMmma
Pa3nesn Ne 1. Teopusi XuMH4ecKOro CTpoeHUsi OpraHnYecKux 3 3
coenuHenuii. [Ipupona xXuMuvYecKux cBs3ei
Pa3nen Ne 2. YrieBoaopoasbl. 11
Tema 2.1. IlpenensHble yraeBOIOPOIbI - aTKaHbI 2 3
Tema 2.2. HenpenenabHbIe YIiIeBOIOPOBI (QTKEHBI, AJIKaIUCHBI 4 5
Y aJIKUHBI).
Tema 2.3.ApeHbl (apoMaTUYECKHE YTIEBOAOPOIbI). 1
Tema 2.4 [IpupoaHbie HICTOYHUKH U TTepepaboTKa
YTJIEBOI0OPOJIOB
Pa3nen Ne 3. Kucsiopoacoaep:xamnye opranndyeckue 11 11
coeJMHEeHHsl.
Tema 3.1 CiupThl ¥ PEHOITBI 3 3
Tema 3.2 Anbaeruapl, KETOHbI U KAPOOHOBBIE KUCIOTHI 3 3
Tema 3.3 Cnosxusie 3¢upsl. XKupsl. 2 2
Tema 3.4 YrieBoabl. 3 3
Pa3zjnen Ne 4. Azorcoaep:kaiiue opraHnyecKkue coeTHHeHUs 5 5
Pa3pea Ne 5. Xumus nonumepos 6 4
Bcero 35 34
Tabumna cogepxanust yaeOHoro npeamera « Xumus» 11 kiaace.
Paspnennl, Tembl ABTOpCKas Pabouas
nporpamMmma nporpamMma
IToBTOpenue kypca xumun 10 xnacca 1 1




Paszpnen Ne 1. TeopeTruueckne 0CHOBbI XUMHU

Tema 1.1 Baxueimme XuMHUUe€CKUE TOHITHS U 3aKOHBI 4 4
Tema 1.2 Crpoenue BemecTBa 3 3
Tema 1.3 Xumudeckue peakuuu 3 3
Tema 1.4 PactBopbl 5 5
Tema 1.5 DnexkTpoxumMuuecKue peakuu 4 4
Paszjnen Ne 2. Heopranuveckasi XuMust 11 11
Tema 2.1 Metaiist 6 6
Tewma 2.2 Hemerasmibl 5 5
Paznen Ne 3. Xumus u KM3Hb 3 3
Pe3epBHOe Bpemsi 1

Bcero 35 34

Coaepskanue y4eOHOro npeaMera
10kaace (34y; 14. B HExemno)

Teopusi XMMHYECKOT0 CTPOEHHSI OpraHuvYecKux coequHeHuid. [lpupona xumMmuvyecKux cBsseit
Opranunueckue BemecTBa. Opranndeckas XuMusi. CTaHOBJIEHHE OPraHUYECKON XMMHUHU KaK HAyKH.
Teopusi XMMHUECKOTO CTPOCHHUS BEUIECTB. YTJIEepoaHblid ckeneT. M3omepusa. Mzomepsl.
CocTosiHHE AJIEKTPOHOB B aTOME. DHEPTreTUUYECKHE YPOBHU U MOAYPOBHU. DJIEKTPOHHBIE OPOUTAIH, S-
AIIEKTPOHBI U P — ANEKTpoHbl. CriuH 37eKkTpoHa. CapeHHbIe 3JeKTPOHBL. DIEKTPOHHAs KOH(GUTYpalUs.
I'paduyeckue 3neKTpoHHBIE POPMYIIBI. DIEKTPOHHAS IPUPOJIa XUMUYECKUX CBA3CH, MU CBSA3b U CUTMa
CBSI3b. METO/1 BaJICHTHBIX CBS3EH.
Knaccudukanus oprannueckux coequHeHnil. @yHKIMOHAIbHAS TPYIIIA.
YrieBoaopoabl
[IpenenbHble yraeBoAopo sl (ankanbl). Bo30yxaeHHoe cocTosHue atoMa yriaepoaa. ['ubpuanzanus
aTOMHBIX OpOHTaNell. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.
I'omonoru. ['omonoruueckast pazHocts. 'oMosnoruueckuii psa. MexayHapoaHasi HOMEHKIIaTypa
OpraHMYeCcKUX BenlecTB. M3oMepus yriaepoJHOTo CKeJeTa.
Mertan. [Tonydenue, puznyeckue 1 XuMUYeCKHEe CBOMCTBA MeTaHa. Peakiinu 3aMerieHus
(rajmoreHupoBaHUE), JETUAPUPOBAHUS U U30MepU3aluu aakaHoB. [lenmHbie peakunnu. CBOOOHBIEC paIUKaTbI.

raJ'IOFeHOHpOI/I?»BOI[HBIe AJIKaHOB.




Kpatnsie cBsa3u. Henpenenbuble yrieBogopoipl. AjakeHbl. CTpOEHHE MOJIEKYJIbI, TOMOJIOTHS,
HOMEHKJIATypa 1 u3oMepus. Sp? — rubpuausanus. JTeH (3tunen). M30Mepus yriepoaHoro ckejera u
II0JIOXKEHUS IBOMHOM cBs3U. [IpocTpancTBeHHas nuzomepus ( CTepeou3oMepHusi).

[Tonyuenue u XuMu4ecKle CBOMCTBA alNKEHOB. Peakuiny npucoequHeHus (TuaIpupoBaHue,
raJIoreHUpPOBAaHUE, TUJIpaTallls ), OKUCICHHUE U MOIUMepu3anuu ankeHos. [IpaBuino MapkoBHUKOBA.
BeicokoMonekyisipHblie coennHeHns. KauecTBeHHbIE peakiuy Ha ABOMHYIO CBS3b.

AJikareHbl (TUEeHOBBIC YIIIeBO10poibl). i3omepus u HomeHkaarypa. JJusunwn (Oyraauena-1,3) .
W3zonpen (2-metmindyramuen-1,3). ConpsoxéHnbie ABOKHBIE CBs3U. [loTydeHne 1 XUMHYECKHE CBOICTBA
ankanueHoB. Peakiuu npucoeuHeHs (raJloreHUpOBaHNs) U OJUMEPHU3ALNK aIKaAUEHOB.

AnxuHbl. AuertwieH (3THH) M ero romojoru. Msomepuss u HOMeHKIaTypa. Meowcknaccosas
uszomepus. Sp-Iubpuouzayus. XuMudeckre CBOMCTBa alKUMHOB. Peakuuu npucoenWHEHUs, OKUCICHHS U
MOJIMMEPHU3aLUHN AJIKUHOB.

ApeHbl (apoMaTryeckue yrieBofoposl). M3omepus n HoMmeHknatypa. ben3on. beH3oiabpHOE KOJBLO.

Tonyon. 3oMepus 3aMeCTUTENEH.

XuUMHUYecKre CBOMCTBAa OEH30J1a U €ro romMoJioroB. Peakinu 3amenieHus (raJoreHUpoBaHNEe, HUTPOBAHHUE),

OKHCJICHHE U TmpucoeAuHeHuss apeHoB. llectunuapl. ['eHeTnueckas CBA3b apeHOB C JPYrUMHU
YIJ1€BOJOPOJAMH.

[Ipuponubie ucTouHuku yriaeBoaoponoB. Ilpuponusnii ra3z. Hedrts. I[lomyrHbie HedTsHBIE Ta3bI.
KamenHbIi yrob.

[Tepepabotka HedTn. Ileperonka Hedtu. Pextuduxammonnas kosoHHa. bensun. Jlurpown. KepocwuH.

Kpexunr vHedrenpoaykToB. TepMudeckuii M KaTaauTHYECKUN KpekuHT. [lupomus.

Kucaopoaconep:xamme oprannyeckue coeqmHenus. Kuciopoaconepxamiye opraHuueckue CoeTuHEHMs.
OpHoaTtoMHbIe TpenesbHble cnupThl. DYHKIMOHANIBHAS TIpynna cnupToB. M3omepus U HOMEHKIaTypa
cnupTOB. MeTaHOJ (METHIIOBBIN CIIUPT). DTaHOJ (3TUIIOBBIN criupT). [IepBUYHBIN, BTOPUYHBIA U TPETUIHBINA
aToMm yriepoja. BogopoaHas cBsi3b.

[Tonyuenue u xumudeckue cBoiicTBa cnuptoB. CrnmproBoe OpoxeHue. depmentsl. BogopoaHbie CBs3H.
OU3NOJIOTUYECKOE JEHCTBIE METAHOIIA U 3TAHOJIA. AJIKOTOIU3M.

MHoOroaTOMHBIE CIUPTHI. DTUIICHIIIUKOJb U TIULEPUH. XUMUYECKHE CBOWCTBA MPEIEIbHBIX MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTBHI.

®deHombl. ApoMaTHUecKHue CUpThl. XUMHUECKUe CBOicTBa GeHoma. KauecTBeHHas peakuus Ha (heHOI.
KapOonunpable coenuHenus. KapOouwunbHas rpymnmna. AnpaerugHas rpynmna. Amnpaerubl. KeToHBI.
N3omepust 1 HOMEHKIIATYpA.

[lonyyeHne U XUMHYECKHE CBOMCTBA ajabJerujioB. Peakiuu OKHUCIECHHMS W TPUCOCAUHEHUS albJETHI0B.

KauecTBennsbIe PCaKlnn Ha aJIbACTUIBI.
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Kap6onoBeie kucnotel. KapOokcunbHas rpymma (kapOokcorpymma). V3omepuss u  HOMEHKIATypa
KapOOHOBBIX KHCIOT. OTHOOCHOBHBIE MpeNeNbHbIE KapOOHOBBIE KHCIOTHL llodyueHue O0JHOOCHOBHBIX
NpeeNnbHbIX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBONCTBA OJHOOCHOBHBIX NpEICIbHBIX KapOOHOBBIX
KHUCI0T. MypaBbuHas KUCIOTA. YKCYCHasl KMCIOTA. ALIETaThI.
Crnoxwusie 3¢upsl u xupbl. Homenknarypa. [TonydeHne, XuMHUecKrue CBOMCTBA CIIOKHBIX dPUPOB. Peakius
srepuukanmu. 1llenouHoN THAPOIN3 CII0KHOTO dupa (OMBUICHNUE).
XKupsl. TBepabie KUpHbI, KUAKUE KUPbl. CHHTETUUECKUE MOIOIINE CPEICTBA.
VYrneBoabl. Monocaxapuel. ['moko3a. @pykroza. Onurocaxapunsl. Jucaxapunel. Caxapo3a.
[Tomucaxapuasl. Kpaxman. I'mukoren. Peaknusa nommkonaeHcanuu. KadecTBeHHas peaknus Ha Kpaxmall.
Hemmronosa. Anermnesnitono3a. Kinaccuduxaius BOJIOKOH.
A3oTconeprKale OpraHn4eckie CoeMHEHMUSI.
AzoTconepkale OpraHu4yecKkue coenuHeHus. AmuHbl. AmuHorpynna. AHwinH. [lonydyeHue u
XUMHUYECKUE CBOMCTBA aHWIMHA. AMHWHOKHCIOTHL.  M3omepus W HOMEHKIATypa. BHUNOJApHBIA HOH.
[lentuanas (amuanas) rpynna. [lentuanas (amuaHas) cBsi3b. XHMHYECKHE CBOWCTBA AMMHOKHUCIIOT.
Ilentuael. [Tommnentunel. I munud.
benku. CtpykTypa 6eKOBON MOJIEKYIbI (IEpBUYHASI, BTOPUYHAS, TPETHUYHAS, YETBEPTHUYHASA). XUMHYECKUE
cBolicTBa OenkoB. JleHaryparus U Tuaposn3 O0enkoB. [[BeTHBIC peakiuu Ha OENIKH.
AzoTcozaepxaiue rerepouukindeckue coeaquuenus. [Tupuaun. [Muppon. [Tupumunus. [lypun. A3zoTucteie
OCHOBaHMUSI.
Hyxnennossie kucnotsl. Hykneotuapl. KommemMeHTapHbIE a30TUCTBIE OCHOBAHHSL.
XuMHus 1 310poBbe yesnoBeka. GapMakosiornueckas XuMHsl.
XuMHUs MOJTUMEPOB
[Tomumepsl. Crenens nonumepuzaunuu. Monomep. CTpyKTypHOE 3B€HO. TepMOIUIaCTUYHBIE OJIUMEDPBI.
Crepeoperynsipabie nosuMmepsl. [lomustunen. [omunponunen. [lonurerpadropatuien. TepMmopeakTuBHbIE
nonuMepsl. Denonodopmanbaeruansie cMoibl. [Inactmacesl. @eHomnactel. AMUHOIIIACTHI. [IeHOMIACTHI.
[Ipupoansrit kayuyk. Pesuna. D6ouut. Cunrerndeckue kayuyku. CHHTeTUYECKHE BOJIOKHA. KarpoH.
JlaBcan.
JdemoHcTpanum.

e (OOpa3ibl OpraHuYecKUX BEUIECTB U MaTepranoB. Moieian MOJIEKYy OPraHMYECKUX BEIECTB

e OTHOIIEHHE AIKAHOB K KUCJIOTaM, LIeJloyaM, pacTBOpPY IiepMaHraHaTa Kajius 1 OpOMHOMI BOJIE.

e Monenu MOJEKy1 TOMOJIOTOB M u30oMepoB. [lomyueHue aneruiaeHa KapOUIHBIM CIIOCOOOM.

B3aumopelicTBue areTusieHa ¢ pPacTBOPOM IlepMaHraHata Kaiaus W OpoMHoi Bojoil. I'openue
anetuwieHa. PasnokeHue Kaydyka NOpU HarpeBaHUM M HUCIBITAHUE MPOIYKTOB Pa3IOKEHHUS.

3HAaKOMCTBO C 00pa3lamMH KayqyKoB.



e benson kak pactBoputens. ['openue Gensona. OTtHomeHne O6eH3o1a K OpOMHOM BOJE U pPacTBOpPY
nepMaHranaTa kainus. OKHMCIeHUe TOJTyoJia

e PacTBOpeHMe B alleTOHE Pa3IMYHBIX OPTaHMUECKUX BEIIECTB.

e OOpa3subl MOIONUX M YUCTALIIUX CPEJICTB.

e  OO0pa3sisl IIACTMACC, CHHTETHYECKHX KayYyKOB M CHHTETUYECKHX BOJIOKOH.

JlabopaTopHbIe ONBITHI.

1. H3roToBiieHHE MOJENEH MOJIEKYI YTIIEBOIOPOIOB

2. O3HakomiieHHe ¢ 00pa3aMu MPOIyKTOB HedTenepepadoTKu

3. Oxwucnenne MeraHais (3TaHalist) okcuaoMm cepedpa(l).

4. OxucneHue MeTaHais (3TaHaIsA) THAPOKCUIIOM Meu(2)

5. PacTBOpMMOCTB KUPOB, TOKA3ATEIHCTBO X HEMPEACTHHOTO XapaKTepa, OMBUICHHE KUPOB.

6. CpaBHeHHE CBOICTB MbIJIa U CHHTETHYECKIX MOIOIINX CPEJICTB

7. CBOICTBA TJIFOKO3bI KaK aJIbJIETUI0CIIHPTA.

8. BszammojeicTBHE caxapo3bl ¢ THAPOKCHIOM KaJTBITHA.

9. [IlpuroroBieHue KpaxMalbHOTO KJIEHCTEpa W B3aUMOJICHCTBUE C HOJOM.

10. l'uponm3 kpaxmana.

11. O3nakomieHue ¢ oOpa3aMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH.

12. IIBeTHBIC peakny Ha OCIKU

13. CpoiicTBa KampoHa.

IIpakTHyeckue padoTbl

1. «KauecTBeHHOE OTIIpEICIIEHUE YTIIEPO/Ia, BOJOPOAa B OPraHUUECKUX COCAMHEHUSIX).
2. « [Tomy4yeHue 3THIIEHA U OTIBITHI C HUM.
3. «Ilomy4yeHnue u cBoiicTBa KAPOOHOBBIX KHCIIOTY.
4. «PenieHue sKCriepUMEHTAIbHBIX 3a/1a4 Ha PACO3HABAHUE OPTaHUYECKUX BEILIECTBY.

Coaep:kanue y4eOHOI 0 IpeamMera
l11kaacce (34u4; 14. B HEneINIO)

Teopernyeckne 0CHOBBI XHMHH

Bakneimye XMMUYECKHE NOHITHS U 3aKOHBL. XUMHUYECKHUH 3J1€MEHT. ATOMHBINA HOMep. MaccoBoe 4ncio.
Hyxmunel. Pagnonyxmuasl. 30Tomsl.

3aKOH COXpaHEHHUs1 MacChl BELIECTB. 3aKOH COXpAaHEHMsI U IpeBpalleHus sHepruu. [legekt Macchl.
[lepuoanyeckuit 3akoH. DnekTpoHHas KoH(uUrypauus. ['padudeckas snekTpoHHas popmyna.
PacrnipesienieHne SIEKTPOHOB B aTOMaX 3JIEMEHTOB MaJbIX U OOJBIINX MEPUOJIOB, S-, P-, d- u f —aneMeHTsI.
Jlantanouabl. AKTHHOUBL. VICKyCCTBEHHO NOJy4€HHBIE AEMEHTHI. BaneHTHOCT. BaneHTHbIE

BO3MOXHOCTH aTOMOB. BOI[OpOI(HBIC COCOAMHCHNA.



Crpoenue BeniectBa. lonHas cBsi3p. KoBasieHTHas (1oisipHas U HEMOJISIPHASA) CBSA3b. DJIEKTPOHHAsS
dbopmyna. Merammnueckas CBs3b. BoiopogHast CBS3b.

I'uGpuan3anus aTOMHBIX OpOUTAJICH.

Kpucrannsl: aroMHble, MOJIEKYIISIPHBIE, HOHHBIE, METAJUIMUECKUE. DJIEMEHTAapHas sSUYehKa.

[Momumopdusm. [omumopdusie Moandpukanuu. Amnorponus. Mzomepus. ['omonorust. XuMU4ecKuii CHHTES.
Xumunyeckue peakuiuu. OKUCIUTEILHO — BOCCTAHOBUTEINIbHBIE peakuu. Peakiuu paszinokeHus, COeJUHEHNUS,
3aMelleHus, oOMeHa. DK30TEpMUYECKUE U SHAOTEpMUYECKUE peakiuu. OOpaTuMble U HEOOpAaTUMBbIE
peakuun. TermoBoit agdext peakunn. 3akon ['ecca. Tepmoxumuyeckue ypaBHeHus. Temnora oopazoBaHusl.
TermoTa cropanusi.

CKOpOCTh XMMHUYECKON peakliui. AKTUBHP.OBAHHBIM KOMILIEKC. 3aKOH JAelcTBYIOmUX Macc. Kunernyeckoe
YpaBHEHUE PEaKI1H.

Karanus. Katanuzarop. Uarudurop. 'oMoreHHbIN 1 reTeporeHHbli katanu3. Katanutnueckue peakum.
Xumnuaeckoe paBHoBecue. [Ipunnumn Jle latense.PactBopsl. Jlucnepcuspie cuctemsl. ['pydoaucnepcHbie
cUCTeMBI (Cy3eH3uu U aMynbeun). Kommonaeie pactBopsl (30511). A3po3oiau. CrocoObl BIpaKeHUs
KOHLIEHTPALlMK pacTBOPOB. MoJisipHast KOHLEHTpalus (MOJISIPHOCTE). DIEKTPOIUTHI. DIEKTPOIUTHIECKAs
muccouunanus. Crenens qucconnanuu. Koncranra nuccornuanuu. Bogopoausiii nokazatens. Peakiyn
HOHHOTO oOMeHa. ['uaponn3 opraHudecKux BEMIeCTB. [ Hapoau3 coneil. DIEKTPOXUMUYECKHE PEaKIIUU.
lNanpBaHmyeckuii anemenT. DnekTpoabl. AHOI. Karon. AkkymymnsTop. TONIMBHBIN 3JIEMEHT.
DnekTpoxumus. P cTaHgapTHRIX 3JE€KTPOIHBIX MOTEHIUATOB. CTaHapTHbIE yciioBusA. CTaHIapTHBIN
BOJIOPOAHBIN noTeHIMan. Koppo3us MeTamioB. XuMHU4YeCcKask U JIEKTPOXUMHUYECKAS] KOPPO3Us. DIEKTPOIIU3
BOJIHBIX PACTBOPOB U PAaCILIABOB.

Heopranunueckasi xumusi

Mertamibl. CriocoObl ostydeHust MeTaiioB. Jlerkue u Tsokénbie MeTaibl. JIerKorIaBKue U TyroIiaBKue
MeTauibl. Metammyeckue  sneMeHThl  A- u b-rpynn. Menp. Lunk. Tutan. Xpowm. JKenezo. Hukens.
[Tnatuna. CrutaBel. Jlerupyromue no6asku. Yépueie metamibl. LiBeTHbie MeTaibel. YyryH. Ctaib.
JlerupoBannblie ctanu. OKCuabl U TUAPOKCU bl MeTaiioB. Hemetamel. [IpocTeie BemecTBa — HEMETAIUIbL.
VYrnepon. Kpemuuii. Azot. @ochop. Kucnopoa. Cepa. @top. Xinop. KuciotHbie OKCUABIL.
Kucnoponaconepxkammue kucnotsl. CepHas Kucnorta. A30THas Kuciiota. Bogopoiabeie coequHeHus
HEMETAJIJIOB.

I'enernyeckas CBsA3b HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB.

XuMHuA M )KH3Hb
XUMHUYECKass NPOMBIIUICHHOCTb. XHMHUYECKAs TEXHOJOTUSA. XHUMHUKO TEXHOJOTMYECKUE MPUHLHUIIBI

MPOMBIINIJICHHOT'O TIOJIYUYCHUSA MCETAJIJIOB. llepHaﬂ MCTAJUTYpru4. HpOI/BBO,[[CTBO qyryHa. I[OMCHH&H ICYb.

AFJ'IOMCpaI_II/I}I. HpOI/I3BO,Z[CTBO CcTalin. KPICJ'IOpOI[HBIﬁ KOHBEPTCEP. bezorxomnoe IMpOU3BOACTBO. Xumus B
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obiTy. IlpomykTsl nutanus. beitoBas xumusa. OTaenodnble Marepuaibl. JIEKapCTBEHHBIE Iperaparhl.

DKOJOTM4EeCKU MOHUTOPHHT. IpenenbHo nonycTuMble KOHIEHTPALUK.

JdemoHcTpaumnu.

Mopenu HOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX M METAJUTMYECKUX KPUCTAIUTMYECKUX PEIIETOK.

Mogenu MOJeKysl K30MEPOB U TOMOJIOTOB

Paznuunble TUITBI XUMHUYECKUX PEAKIIUN, BUICOOTBITHI 110 OPTaHUYECKON XUMHUH.

OO0pa3ipl METAIIOB U UX COSAMHEHUH, CIIJIaBOB.

B3anmopeiicTBre METAIJIOB ¢ KUCIOPOJAOM, KHUCIIOTAMHU, BOJIOM.

Jloka3aTenbcTBO aM(pOTEPHOCTH ATFOMHUHHSI U €T0 THIPOKCHIA.

B3anmopeiictBue Menu M Kene3a ¢ KUCIOPOJOM; B3aHMMOJCHCTBHE MEIU W KEJe3a C KUCIOTAMU
(cepHasi, comnsiHas).

[Tonyuenue rugpokcuoB meau (1) u xpoma (1), okcnga menu.

B3anmonencTBue OKCHIOB M THIPOKCHIOB METAJUIOB C KHCIOTAMM.

Jloka3zaTtenbcTBo amoTepHOCTH coequHenuit xpoma(1ll)

OO0pa3ipl HEMETAIOB.

Mogenu KpUCTAIITHYECKUX PEHIETOK aamasa u rpadura.

[Tonyyenne amMMmaka W XJIOPOBOJOPOJA, PACTBOPEHHE WX B BOJIE, J0KA3aTEIbCTBO KHUCIOTHO-
OCHOBHBIX CBOMCTB 9THX BEIIECCTB.

Cxxuranue yriasi U cepbl B KHCJIOPOJE, OMpPENeIeHNe XUMUYECKUX CBOWCTB MPOJYKTOB CrOpaHUSI.
B3anMopeiictBue ¢ Meapl0 KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTBHI, KOHIIEHTPUPOBAHHOM U
pa30aBIICHHOM a30THON KHUCIIOTHI.

OO6pa3siel cpeacTB OBITOBOM XUMUH, HHCTPYKIIHH TI0 UX TIPUMEHEHHIO.

JlaGopaTopHbie ONBITHI.

1.
2.
3.

N3yuenune BIUSAHMS pa3TUIHBIX (PAKTOPOB Ha CKOPOCTh XUMUUYECKHUX PEAKITUI
Omnpenenenre peakiuy Cpeibl YHUBEPCATHbHBIM HHIUKATOPOM.
I'maponus coneil.

IIpakTHyeckue padoTbl

1.
2.
3.

[IpuroToBsieHHE pacTBOPOB C 3aJJAaHHON MOJISIPHOU KOHIEHTpAIUEH.
Pemenue skcriepuMeHTANBHBIX 337a4d 10 TeMe «MeTabhy
Pemenue skcriepuMeHTaNbHBIX — 3aja4 1o TeMe «HemeTammsny

[IpakTueckue pabOThI CrPYNIUPOBAHBI B OJIOKM — XUMHUYECKUE IPAKTUKYMBI, KOTOPBIE CITyXKaT He
TOJIBKO CPEJICTBOM 3aKPEIUICHUs YMEHUIN U HaBBIKOB, HO TAK)K€ U CPEJICTBOM KOHTPOJIS 32 KAYECTBOM UX
chOpMUPOBAHHOCTH.

B yueOHOM mnaHe Ha uzydenue xumuu B 10-11 kmaccax orBogutcs 1 ydeOHbIi yac B Heemro.

B aBTopckoit mporpamme M.H. AdanacbeBa Ha nzydenue kypca xumuud B 10-11 knaccax otBoautcst 70
yacoB ( 1o 34 4 B roy).

B paspabotanHoii paboyeii mporpaMMe Ha nzydeHue kypca xumuu B 10-11 k1accax cOOTBETCTBEHHO
otBoguTcs 70 yacos (1o 34 4 B roxy).

@opMyJIMPOBKHU Ha3BaHUH Pa3EIIOB U TEM COOTBETCTBYIOT aBTOPCKOM Iporpamme. Bee mpakrtuueckue
paloThI, IEMOHCTpPAIlMM U J1abOpaTOpPHBIE OIBITHI B3STHI U3 ITpOrpaMMbl Kypca xumuu uist 10-11 kinaccos
aBTopa M.H. AdaHacseBoii.
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4. TemMaTHUYECKOE IJIAHUPOBAHUE C ONMPEACJICHUEM OCHOBHBIX BU0B yqeﬁﬂoﬁ HCATCJIbHOCTH.

Tembl, BXoasue B JaHHbIN pa3jaen

OcHoBHOe coaepkaHue
1o TeMam

XapakTepucTHKA OCHOBHBIX
BH/IOB /IeATEJIbHOCTH YYeHHKA (HA
YPOBHE Y4eOHBIX /IeiiCTBHI)

10 xkiaace

Teopusi XMMH4YECKOT0 CTPOEHUSI OPraHn4YecKux coequHenuii. [Ipupona xumuvecknx ceszei. (3 4)

Opranuyeckue BELIECTBA.
Xumnyeckoe crpoenue. Teopus
XMUMHMUYECKOTO CTPOEHUS BEILECTB.
Yrnepoansiii ckener. M3omepusi.
N3omeprl. DHepreTuyeckue ypoBHH U
MOAYPOBHU. DJIEKTPOHHBIE OPOUTAIIH.
S u P —Onekrponsl. CuH 271€KTpoOHAa.
CriapeHHbIE AJIEKTPOHBI. DJIEKTPOHHAS
koHpurypauus. ['padpuueckue
aneKTpoHHbIEe hopMyibl. CUTMa U U -
CBSI3M. MeTo/1 BAJICHTHBIX CBSI3EH.
@yHKIMOHAIBHAS TPYIIA.

1.IlpenMeTr opraHMuecKO XUMUHU.
Teopust XUMHUYECKOTO CTPOEHHUS
OpraHUYECKUX BEILECTB.

2. CocTostHHE DIIEKTPOHOB B
aToMe. DJIeKTpOHHAas IpUpoJia
XUMHUYECKUX CBSI3EH B
OpPraHUYECKUX COCAMHEHHUSIX.

3. Knaccudukanus coemHeHUA
OpraHUYECKUX.
Jemoncrpanun. O0pasisl
OpraHMYECKUX BEIECTB U
MartepuanoB. Moaenu MoJIeKys
OpraHUYECKUX BEILECTB

OOBACHATD, IOYEMY OPTaHUYECKYIO
XMMHWIO BBIJICTHIIN B OT/ICITBHBII
pasnen xumuu. llepeuncnare
OCHOBHBIE MPETOCHIITKH
BO3HUKHOBEHUS TEOPHH
XUMUYECKOTO CTpoeHus. PaznuyaTh
TPU OCHOBHBIX THIIA YTJIEPOJIHOTO
CKeJIeTa: Pa3BETBIIEHHBIN,
HEpa3BETBJIIEHHBIN U IUKINYECKHI.
Onpenensath HATUIUE AaTOMOB
yriaepoja, BOAOPO/a 1 XJIopa B
OpraHUYeCKHUX BEIIECTBAX.
Paznuyath MOHATHS «IJIEKTPOHHAS
000JI04Ka» U «ANEKTPOHHAs
opOuTtanby. M300paxaTth
3EKTPOHHBIE KOH(UTYpaLlUK aTOMOB
3JIEMEHTOB 1-r0 U 2-T0O NeprUoJ0B ¢
MOMOIUIBIO AIEKTPOHHBIX U
rpadu9IecKux IEKTPOHHBIX (hopmyI.
OOBACHATH MEXaHNU3M 00pa30BaHUS
U 0COOCHHOCTH G- U Ti- CBS3CH.
Onpenenstb NPUHAAIEKHOCTh
OpPraHNYecKOro BEIIeCTBa K TOMY
WM UHOMY KJIaccy MO CTPYKTYpPHOM

dbopmyre.

2. Yraesoaopoasl (11 1)

2.1. lIpeaenbHbIe yriieBoaA0poabl — aJKaHbI (3 4)

[IpenenbHbBIE YII€BOIOPOIBI (ATKAHBI).
Bo30yxxaénHoe coctosiHue atoma
yraepoaa. ['ubpuansanust aToMHBIX
opOutaneit. 'omosoru.
I'omonoruueckast pasHOCTb.
['omonoruueckuii ps.
MexayHapoaHas HOMEHKJIaTypa
OopraHMyeckux BeniecTB. M3omepus
YIIEpOIHOTO cKenera. Peakimn
3aMeleHus (raToreHupOBaHue),
JNETUIPUPOBAHUS, U30MEPHU3ALIUU
ankaHoB. L{enHblie peakiuu.
CB006OIHBIE paJluKabl.

4. DJIEKTpOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHUE
ankaHoB. ['oMonoru u n30Mepsl
AJIKaHOB.

5. MeraH — npocTenimmn
MPEICTABUTEND AJIKAHOB.
JdemoncTpanuu. OTHOLIEHUE
AJKaHOB K KHCJIOTaM, MIeI04Yam
pacTBOpY NepMaHraHaTa Kajaus u
OpoMHOI BoIE.

JlaGopaTopHBIii ONBIT.
H3roroBnenue Moienen MOJIEKyYI
YIJIEBOJOPOIOB.

OOBACHATH MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI QJIKAHOB Ha
OCHOBE IIPEJICTABICHUI O
ruOpUIn3aIuy OpOUTANICH aToMa
yraepoaa. 3roraBnuBate Moaenu
MOJIEKYJI aJIKaHOB, PyKOBOJICTBYSCh
TeopUel XUMUYECKOTO CTPOCHHUS
OpraHnyYecKux BemecTB. OTInYaTh
TOMOJIOTH OT n3oMepoB. Has3wiBaTh
AJIKaHbI IO MEXAYHAPOHON
HOMeHKatype. CoCcTaBIATh
YpaBHEHUS XUMHUYECKUX PEaKIIUi,
XapaKTePU3YIOMINX XUMUYECKUE
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l"anoreHonpon3BOAHBIE ATKAHOB

6.IIpakTnueckas padora Nel
(TB). «KauecTBenHoe
OIIpeJieNIeHuE yriepoJa,
BOJIOpPOJia B OPraHU4ECKHUX
COEJIMHEHUSIXY.

CBOMCTBA METaHa U €ro TOMOJIOTOB.
PemaTe pacuérHble 3a1a4un Ha BBIBOJT
(bOpMyITBI OPTaHUIECKOTO BEIECTBA.

2.2. HenpeneabHble yIiieBOAOPOAbI (AJKeHbI, ATKAANEHbI U AJTKUHBI) (4 1)

Kparnsie cBa3u. HenpenenpHbie
YII€BOAOPObL. AJIKEHBI. SP -
I'ubpuamnszanus. JTeH (3TUIICH).
N3omepus noJioKeHus IBOMHOMN CBA3U.
[IpoctpancTBeHHas nsomepust (cTepeo-
nzomepusi). Peakunu npucoeauHenus
(rugpupoBaHUe, TaJIOTEHUPOBAHUE,
ruapaTanus), OKUCIECHUs U
MOJINMEPHU3ALINH AJIKEHOB.
BbicokOMOJIEKyIsIpHbIE COEIMHEHMS.
KauecTBeHHBIE peakiMu Ha IBOWHYIO
CBSI3b. AJIKaJIMEHBI (JIMEHOBBIE
yraeBoaoposl). JluBunun (OyraaueH-
1,3). U3onpen (2-metundyraauen-1,3).
ConpsikEHHBIE TBOMHBIE CBSI3H.
Peakuuu npucoenuuenus
(rajoreHHpoOBaHUS) U MOJUMEPU3AIIH
aNKaUeHOB. AIICTHIICH (9THH).
MexknaccoBasi U30MepHs. SP-
['uOpunnzanus 31eKTPOHHBIX
opOuTaneil. Peakuuu npucoeMHeHMS,
OKHCJICHUSI W NOJIMMEPHU3ALNH AIKUHOB

7. HenipenenbHbIE YTIIEBOAOPOIBI.

AJIKEHBI: CTPOEHUE MOJIEKYI,
TOMOJIOTHS 1 U30MEPHSL.
[Tosnydyenue, cBoMCTBA U
PUMEHEHHE aJTKEHOB.

8. lIpakTnyeckas padora Ne2
«[loryuenne >TUICHA U OTIBITHI C
HUM.

9. AnkaaueHsbl.
10. HarypanbHbIii 1 cCUHTe-
TUYECKHE KayTyKH.

11. AtteTnieH B €ro TOMOJIOTH.
Jdemoncrpauuu. Mojaenu
MOJIEKYJI TOMOJIOTOB U U30MEPOB.
[Tonydyenue anerunieHa
KapOMIHBIM CTIOCOOOM.
BsanmonelicTBue amneTniieHa ¢
pacTBOpPOM MEepMaHTaHaTa Kaus
u OpoMHO# Bojou. ['opeHue
aneTwiieHa. Pa3noxkeHune kayayka
MIPU HarpE€BaHWH U UCTIHITAHUE
MIPOJIYKTOB Pa3IOKCHHUSI.
3HaKOMCTBO ¢ 0Opasnamu
Kay4yKOB.

OOBSACHATH IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbl ATUJICHA Ha
OCHOBE MPEJICTABICHUN O
rUOpHUIU3aIi AaTOMHBIX OpOuTaeit
yraepoaa. 300paxaTh CTpyKTypHbIE
(bopMyJIBl AJTKEHOB U UX U30MEPOB,
Ha3bIBaTh AJIKEHBI 110
MEXKyHapOJHOW HOMEHKIIAType,
COCTaBIISAITh (DOPMYJIBI ATTKEHOB 10 UX
Ha3BaHMSIM.

CocTaBisTh ypaBHEHUS XMMHUECKUX
peaknnii, XapaKTEPU3YIOIIUX
XUMHUYECKHE CBOMCTBA AJIKEHOB.
[Tomyyats 3THIIeH. JlOKa3bIBaTh
HEeNpeeIbHBIN XapaKTep ATHIIEHA C
MOMOIIBIO0 KAYECTBEHHON pPeaKIK Ha
KpaTHble cBA3U. COCTaBIAThH
YpaBHEHUS XUMHYECKUX PEaKIIHA,
XapaKTepPU3YIOIINX HeMpeaebHbII
xapakrtep ankagueHoB. OObSICHATDH
SP-TUOpUIU3AIIHIO U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI alleTUJIeHa, Ha3bIBATh
TOMOJIOTH alleTUJIeHa Mo
MEXAyHapOAHONW HOMEHKJIIAType,
COCTAaBIIATh YPaBHEHUS PEaKIIU,
XapaKTEePU3YIOIINX XUMUYECKUE
CBOICTBa alleTUJICHA

2.3. Apenbl (apomaTudeckue yriaesoaopoasni) (1 )

ApeHbl (apoMaTHYECKUE
yraeBoaopoasl). berszon. benzonbnoe
KoJ1b110. Tomyosn. U3omepus
3aMecTuTeNnei. Peakiuu 3aMenieHust
(raoreHupOBaHKUE, HUTPOBAHUE),
OKHCJICHUS U IIPUCOCIUHEHUS apEHOB.
Ilectunuael. I'eneTnueckas cBsI3b
apEHOB C IPYTMMH YIJIEBOIOPOAAMU

12. beH30J1 ¥ €ro TOMOJIOTH.
CBoiicTBa OeH30/1a U €ro
TOMOJIOT'OB.

Jdemoncrpanun. ben3on kak
pacTBopuTelb. ['opeHne 6eH301a.
OTtHomenue OeH3ona Kk OpoMHOM
BO/JIE M pacTBOPY N€pMaHraHaTa
kanus. OKUCIEHHE TOIyoIa

OOBICHATD ICKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJIbl OCH30J1a.

H3006paxaTh CTPYKTYpHYIO (OpMYITY
OeH3oJ1a ABYMS CIOCOOAMH.
OOBACHATH, Kak CBOICTBa O€H30I1a
00yCJIOBIIEHBI CTPOEHUEM €T0
MOJIEKYIIBI.

CocTaBisTh ypaBHEHUS PEAKIIHiA,
XapaKTEePU3YIOMINX XUMUYECKUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB

2.4. IIpupoaHbie HCTOYHUKH U NepepadoTKa yrieBogopoaoB (2 1)
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[Tpupousiii ra3. Heds. IlomyTHble
HedTsHbIe ra3el. KaMeHHBIH yrois.
[leperonka Hedtu. Pextudurannonnas
KoJioHHA. bensun. Jlurpoun. Kepocus.
Kpexunr Hedrenpoaykros. [Tuponus

13. IIpupoaHbIe HCTOYHUKHI
yriieBo1opoJioB. [lepepaboTka
HEPTH.

14. KontpoabsHas padora 1 1o
TeMaM «Teopust XMuMHUYECKOro
CTPOEHUS OPraHNYECKUX

COCAMHEHUN», «YTIEBOAOPOIBD».

JlaGopaTopHBIii ONBIT.
O3nakomiieHHE ¢ 00pa3znamMmu
POJYKTOB HedTenepepaboTKu

XapakTepu3oBaTh COCTAB
IPUPOIHOTO Ta3a U MOMYTHBIX
HE(TIHBIX Ta30B.

XapakTepu3oBaTh CIIOCOOBI
nepepabotku HehTH. OOBACHATH
otnuuue OEH3MHA MPSIMOM MEPETOHKU
OT KPEKHHT - OEH3MHa.

3. Kuciopoacoaep:xaunue oprannyeckue coeaunenus (11 u)

3.1. CnupTtsl U ¢enoJbl (3 4)

Kucnopoacoaep:xaiiue oprannyeckie
coenuHeHus. OJTHOATOMHbBIE
MpeAebHbIE CITUPTHI.
OyHKIIMOHATBHAS TPYIINa CIIUPTOB.
Metanon (METHJIOBBIN CIIUPT). DTAHOIT
(atunoBbiit ciupt). [lepBuyHsIii,
BTOPUYHBIA U TPETUYHBIA aTOMBI
yriepona. BogopoaHas cBsi3b.
CrmproBoe OpoxeHue. DepMeHTHI.
Bonoponnbie cBsi3u. AJTKOTOIU3M.
MHOroaTtoMHbI€ CIIUPTHI.
OTWICHTJIMKOIb. [ TniepuH.
KauecTBenHas peakiusa Ha
MHOTI'0ATOMHBIE CIUPTHI. DEHOJTIBI.
ApOMaTHYECKHUE CITUPTHI.
KauectBennas peakuus Ha (eHoI

15. OmHoaTOMHBIE TIpECTIbHBIC
CITUPTHI.

[Tonydyenune, xumuyeckue
CBOWCTBA U IPUMEHEHHE
OJIHOATOMHBIX TIPEACITBHBIX
CIUPTOB.

16. MHOTOATOMHBIE CITUPTHI.
17. ®enosbl M apoMaTU4ECKue
CITUPTHI.

JlaGopaTopHble ONbBITHI.
OkuciieHne 3TaHona OKCUA0M
meu(IT). PactBopenue
[JIMLIEpUHA B BOJIE U PEAKIIHS €To
¢ ruapokcugom menu(I).
XuMHu4ecKue cBoicTBa (heHoma

N3o0paxkats 00m1yto popmyiny
OJJHOATOMHBIX MPEACIbHBIX CITUPTOB.
OO0bsacHATH 00pa3zoBaHuE
BOJIOPOJIHOM CBSI3U U €€ BIIMSIHUE HA
¢buznyeckue cBOCTBa CIIUPTOB.
CocTaBiiTh CTPYKTYpHBIE (POPMYITBI
CIIUPTOB M MX U30MEPOB, HA3HIBATH
CIIUPTHI 110 MEXAYHAPOHOU
HOMeHKIaType. OOBsICHATH
3aBUCUMOCTB CBOMCTB CIIUPTOB OT
Hanuyusl (YHKIMOHATIBHOU TPYIIITbI
(-OH). CocraBisiTh ypaBHEHHUS
peaKkuii, XapakTepHU3yoLIHUX
CBOMCTBA CIIUPTOB U UX MPUMEHEHHUE.
XapaxkTepu3oBarh (PU3H0JIOrHIECKOoe
JNEUCTBUE METAHOJIA U DTaHOJIA.
CocCTaBiATh YpaBHEHUS PEaKIU,
XapaKTepU3YIOLINX CBOICTBA
MHOTOQTOMHBIX CIHPTOB, U
MIPOBOJAUTH KAU€CTBEHHYIO PEAKIUIO
HA MHOTOATOMHBIE CITUPTHI.
OOBACHATH 3aBUCUMOCTh CBOMCTB
deHona OT CTPOSHHS €r0 MOJIEKYIIHI,
B3alMHOE BJIMSHHE aTOMOB B
MOJIEKYJIe Ha IpuMepe GeHoza.
CocTaBisTh ypaBHEHUS PEAKIIHii,
XapaKTEePU3YIOMINX XUMUYECKUE
CBOMCTBa (eHOJIa

3.2. AubJernibl, KeTOHbI 1 KApOOHOBBIE KUCJIOTHI (3 4)

KapOonusbpHbIie COeTMHEHMS.
KapOonunpHas rpymnmna. AjbaeruHas
rpynna. Anbaeruasl. Ketonsl. Peakuyn
OKHUCJIEHUS U IPUCOETUHEHUS
anbaeruoB. KauecTBeHHbIE peakuu
Ha anbaeruisl. KapOoHOBBIE KHCITOTHI
KapbokcunpHas rpyria

18. KapOoHHIbHBIE COETUHEHUS
— anbJIeTHUIBI M KETOHBEI.
CBoiicTBa U NPUMEHEHUE
aJbICTHOOB.

19. KapOOHOBBIE KHUCIIOTHI.
XHUMHUECKHE CBOMCTBA U
MPUMEHEHUE OTHOOCHOBHBIX

CoctaBnsaTh GopMysIbl H30MEPOB U
TOMOJIOTOB aJIbAETUI0B U Ha3bIBaTh
UX 10 MEKyHapOJHOU
HoMeHKJaType. OObSICHATh
3aBUCUMOCTb CBOMCTB alIbJETUIOB OT
CTpOeHUS UX QYHKIMOHATILHON
rpynnsl. [IpoBoaUTE KaueCTBEHHBIE

14




(xapOoxcorpymma). OTHOOCHOBHBIC
npeienbHbIe KAPOOHOBBIC KUCIIOTHI.
MypaBbpuHas KUCIIOTaA. YKCyCHast
KHCIIOTa. ALIEeTaThl

npeaeTbHBIX KAPOOHOBBIX KUCIIOT.

20. lIpakTuyeckas padora Ne 3
«lTonyyeHnue u cBolcTBa
KapOOHOBBIX KHUCIIOTY.
Jemoncrpanuu. PactBopenue B
alleTOHE Pa3INnYHbBIX
OpPraHUYeCcKUX BEIIECTB.
JlabopaTopHble ONBITHI.
Oxucnenue MeraHais (3TaHass)
okcusiom cepedpa(l). Okucnenue
MeTaHass (3TaHas)
ruapokcuaoM meau (I1)

peaxkiuu Ha anpaerusl. CocTaBisATh
YpaBHEHUS PEaKLIUii,
XapaKTEePU3YIOLINX CBOMCTBA
anpaeruoB. CocTaBiIsATh (GOPMYIIBI
HU30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX 10
MEXKyHapOJHOW HOMEHKJIIAType.
OOBACHATH 3aBUCUMOCTb CBOMCTB
KapOOHOBBIX KUCJIOT OT HAIUYUS
¢ynkumnonansHoM rpymmsl (-COOH).
CocTaBisTh ypaBHEHUS peaKIuil,
XapaKTepU3YIOLINX CBOMCTBA
KapOOHOBBIX KUCHOT. [Tomydars
YKCYCHYIO KHCJIOTY U JIOKa3bIBaTh,
YTO 3TO BELIECTBO OTHOCUTCS K
Kjaccy kuciaotT. OTnuyaTh
MYPaBbUHYIO KHCIIOTY OT YKCYCHOH €
MOMOUIBI0 XUMHUYECKUX PEaKIUil.

3.3. Caoxublie 3¢upsbl. Kupsl (2 4)

Crnosxnble 3¢upsl. Peakuus
stepucukanuu. [llerounoit runponns
CIOKHOTO Adupa (oMbIeHHE). KUpPHI.
CHuHTETHYECKUE MOIOIIUE CPENCTBA.

21. Crnoxubie upsI.

22. Kupel. Moromue cpeacraa.
Jemoncrpanun. O0pasisl
MOIOIINX U YUCTSIINX CPECTB.
JlaGopaTopHbIie ONbITHI.
PacTBOpUMOCTB XKMPOB,
JI0KAa3aTesIbCTBO UX
HEIPEAEIbHOTO XapakTepa,
OMbUIEHHE KUPOB. CpaBHEHUE
CBOWCTB MbLJIa 1 CHHTETHYECKHUX
MOOILIUX CPEJICTB

CocTaBiATh YpaBHEHUS peaKIUn
srepudukanun. OObICHITH
OHOJIOTUYECKYIO POJIb )KHPOB.
CoOmronaTs ipaBuia 6€301MacHOTO
o0OpaleHus co CpecTBaMH ObITOBOM
XUMHH

3.4. YraeBoapbl (3 4)

VYraesonbl. MoHocaxapubl. ['nroko3a.

®pykro3a. Onurocaxapuisl.
Hucaxapuasl. Caxapo3sa.
[Tonucaxapuael. Kpaxman. ['nukoreH.
Peaknus nonukoHaeHcaum.
KauecTtBenHas peakuus Ha Kpaxmail.
Hennronosa. AueTrinemntono3a.
Knaccudukamus BoiokoH

23. VYraesoasl. I'mroko3a.
Onurocaxapuasl. Caxapo3a.

24. Ilonucaxapuael. Kpaxmar.
Ilennrono3za.

25. IlpakTuyeckasi padéora Ned
«Pemienne 3xkcnepruMeHTaIbHbIX
3a/1a4 Ha MOJIyYCHHE U
pacno3HaBaHUe OPraHMYECKUX
BELLECTBY.

JlabopaTopHble ONBITHI.
CBoiiCTBA TIIIOKO3bI KaK
albACTUIOCTIUPTA.
BzaumonenicTBue caxapossl C
TUAPOKCUAOM KaJIbLIMSL.
[IpuroroBnenne kpaxmanbHOTO
KJIEHCTEPA U B3aUMOJICHCTBUE C
nogom. ['maponus kpaxmarna.
O3HakomIIeHHE ¢ 00pazlaMu

OOBACHATH OMOJIOTMYECKYIO POJIh
rtoKo3bl. [IpakTryecku
JIOKa3bIBATh HAJTMYNE
(GYHKIIMOHATBHBIX TPYII B
MOJIEKYJIE TJIFOKO3bI.

OOBSACHATD, KaK CBOMCTBA
caxapo3bl CBSI3aHbI C HATMYHEM
(GYHKIIMOHAIBHBIX TPYNI B €€
MOJIEKYJIe, ¥ Ha3bIBaTh O0JIACTH
MIPUMEHEHHSI CaXapO3bl.
CocTaBisTh YpaBHEHHUS PEaKIIHii,
XapaKTepU3YIOIINX CBOCTBA
caxapo3bl. COCTaBISITh YpaBHEHUS
peaxiuii TUIPOIN3a Kpaxmania u
MOJIMKOHACHCAIIUN
MoHOcaxapuaoB. [IpoBoauth
Ka4yeCTBEHHYIO PEAKIUIO Ha
Kpaxmaln

15




IIPUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH

4. A3oTcojep:kalye opraHudeckue coeqnHeHus (5 1)

AzoTcozaepKalue OpraHu4ecKue
coelMHEeHUsI. AMUHBI. AMUHOTpYIIA.
AHUINH. AMUHOKHUCIIOTHIL.
bunonspueiii nox. Ilentunnas
(amunHas) rpynna. [lentuanas
(amuanHas) cBs3b. [lenTuabl.
[Momunentuast. I'munuy. benku.
CtpykTypa 0eIKOBON MOJIEKYJIbI
(mepBUYHas, BTOpUYHAs, TPETUYHAS,
yeTBepTuyHasi). JleHarypanus u
ruaposin3 6enkoB. L[BeTHbIE peakiun
Ha Oenku. A30TcoaepxKanine
reTepOLMKINYECKUE COETMHEHUSI.
[Inpuaun. IMupposn. [Inpumuus.
[IypuH. A30THCTBIE OCHOBAHUH.

Hyxnennosbie kuciaotsl. HykiieoTumpl.

KOMHJ’IeMeHTapHI)IC a30TUCTHBIC
ocHoBaHus. PapmakoiorndecKas
XUMUA

26. AMUHBL.

27. AMUHOKHUCIOTHI.

28. benkwu.

29. AzoTcoaepikaiue
TeTePOIUKINYECKHE COCTMHECHUSI.
HykienHOBBIE KHCIIOTHI.

XHUMHUS U 3I0pPOBbE YEIOBEKA.

30. KonTpoabHas padora Ne2 o
temaM «Kucinopoacoaepxaiime
OpraHuYecKrue COCITUHEHHS,
«A3OTCOEpKAIIIE OPTaHUIECKHE
COCIIMHEHUS.

JlabopaTtopublii onbIT. [[BeTHBIE
peakiuu Ha OenKu

CocTaBisaTh ypaBHEHMS
peaKkuuil, XapaKTepU3YIOLIUX
CBOMCTBA AMHMHOB.

OOBACHATH 3aBUCUMOCTb CBOMCTB
AMUHOKHCJIOT OT CTPOEHUSI X
(yHKIMOHAJIBHBIX TPYII.
Ha3biBaTh aMUHOKHUCIIOTHI 1O
MEKIYHAPOJHOM HOMEHKJIAType U
COCTaBJIAITh YPaBHEHHUs PEaKIIMil,
XapaKTEPU3YIOLUX UX CBOWCTBA.
OOBACHATH OMOJIOTUYECKYIO POJIh
0eNKOB U UX MPEBPALLEHHI B
opranusme. [IpoBoauTs 1IBETHBIE
peakmuu Ha 6enku. OOBACHATD
OHOJIOTHYECKYIO POJIb
HYKJIEMHOBBIX KHUCJIOT.
ITonp30BaTbCst HHCTPYKIMEN K
JIeKapCTBEHHBIM Iperaparam

5. Xumus nojumepos (4 4)

[Tomumepsl. CTeneHb MOJMMEpPHU3ALIUH.

Monomep. CTpyKTYpHOE 3BEHO.
TepMonnacTuuHbIe

nosmMepbl. CTepeoperyiisipHbie
nosmMepsbl. [loausTumnen.
[TonunponusieH.
[TomuTeTpadTopaTHICH.
TepMopeakTUBHbBIE MOJIUMEPHI.
deHoto(hopMaNbIeTUIHBIE CMOJIBI.
IInacTtmacchel. @eHOIIACTEL.
Ammnonnactel. IlenommacTel.
[Tpupoanslit kaydyk. Pesuna. D60HUT.
CHUHTEeTHYECKHE KaydyKH.
CunTerrueckue BoJiokHa. KanpoH.

31. IlonsiThe 0 moaMMeEpax
32. ITlmactmaccsl.

33. BosoxkHna.

34. WToroBBIN YPOK TIO
MPONUIEHHOMY KYpCy
OpraHUYECKON XUMUU
JdemoncTpauuu. O6pasiibl
IJIACTMACC, CHHTETUYECKHUX
Kay4yKOB .

JlaGopaTopHbIi ONBIT.
O3zHakomiieHne ¢ 00pasaMu
MPUPOJIHBIX U MCKYCCTBEHHBIX
BOJIOKOH

3anuchiBaTh YPABHEHUS PEAKIIU
MoJIMMEepHU3aIH. 3aniChIBaTh
YpaBHEHUS peaKIuid
NoJIMKOHAEHcaluu. Pacno3HaBarh
OpraHHyYecKre BEIIEeCTBA,
UCIIOJIb3YS KAU€CTBEHHBIE PeaKluu

4. TemaTnueckoe IVIAHUPOBAHUE C ONIPEACTCHHUEM OCHOBHBIX BU/10B yqeﬁﬂoﬁ ACATECJIbHOCTH.

11 kaace
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Tembl, BXoasue B JaHHbIN pa3jaen

OcHoBHoOe coaep:kaHue
1o TeMam

XapakTepucTHKa 0CHOBHBIX
BH/IOB /1eAITEJIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX AeiicTBHIl)

1.IToBTOpenue kypca xumuu 10
kiacca (14)

1. TeopeTruueckne ocHOBbI xumuu (19 1)

1.1. BaxxHeililue XuMmuyeckue MOHATUS U 3aKOHBI (4 4)

XUMUYECKUN HJIEMEHT. ATOMHBII
HoMep. MaccoBoe uucio. Hykmnaesr.
Pannonyxmuael. U3otonsl. 3akoH
COXPAaHEHHUS MaccChl BEUIECTB. 3aKOH
COXPAaHEHHUS U IPEBPAICHUS SHEPTUU.
Hedekt macchl.

[leproanueckuii 3aKoH. DIEKTPOHHAs
koHpurypauus. ['paduyeckas
anexTpoHHas Gopmyina. S-, p-, d- u f-

OneMmenTsl. JlanTaHouabl. AKTUHOUIBI.

HckyccTBeHHO MOTydeHHBIE
anemeHThl. BanentHocTs. Bonopoanabie
COEIUHEHUS

2. XUMUYECKHH 3JICMEHT.
Hyxmuaet. M30Tombl. 3aKoHbI
COXPAHEHHUS MacChl U SHEPTUH B
XUMWH.

3. Ilepuoauveckuii 3aKoH.
Pacnpenenenue 31eKTpoOHOB B
aTOMax 3JIEMEHTOB MaJlbIX U
OOJIBIINX TEPUOJIOB.

4. TlonoxeHue B MEPUOINIECKON
CUCTEME BOJI0pO/Ia, JIJAHTAHOU/IOB,
AKTUHOMJIOB UM UCKYCCTBEHHO
MOJTy4YE€HHBIX 3JIEMEHTOB.

5. BaneHTHOCTh U BaJICHTHBIE
BO3MO>KHOCTH aTOMOB

[lepeuncnars BaxHENIINE
XapaKTEPUCTUKU XUMUYECKOTO
aneMeHTa. OOBSACHATH pa3inyue
MEXy TOHATUSIMU «XUMUYECKUN
AIIEMEHT, «HYKIHUI», A30TOID).
[TpyMeHsITh 3aKOH COXpaHEHHUS
Macchl BELECTB IPU COCTABICHUU
YPaBHEHUN XUMHUUYECKUX PEAKIIHIA.
OrnpenenaTb MaKCUMAaJIbHO
BO3MO’KHOE YHCJIO AJIEKTPOHOB Ha
SHEPreTUYEeCKOM YPOBHE.
3anuceIBaTh rpaduvecKue
ANIEKTPOHHBIE POPMYIIBI S-, P- 1 d-
3JIEMEHTOB. XapaKTepU30BaTh
MOPSAJIOK 3aMOJTHEHUS SJIEKTPOHAMU
SHEPreTUYECKUX YPOBHEHN U
noaypoBHel B aromax. OOBSICHATD,
B 4éM 3aKirovaercs Gu3znuecKuit
CMBICJI IOHSATHSI «BAJIEHTHOCTB.
OOBACHATD, YEM OIIPEIEIIAIOTCS
BAJICHTHBIE BO3MOKHOCTH aTOMOB
pa3HbIX 3J1eMeHTOB. COCTaBIATH
rpaduyeckue 3MeKTPOHHbBIE
dbopmyisl azoTa, Gocdopa,
KHCJIOPOJIA U CEPBI, a TAKXKE
XapaKTEepPU30BaTh U3MEHEHUS
paarycoB aTOMOB XMMUYECKUX
3JIEMEHTOB 10 nepuogam u A-
rpynmaM nepuoandeckoi TabIuIbl

1.2. Ctpoenne BemectBa (3 4)

WNonnas cBsa3b. KoBasieHTHas
(TmoJsisipHast ¥ HETOJISIpHAS ) CBSI3b.
DnexTpoHHas ¢popmyIa.
Merannuueckas cBsa3b. BogopoaHas
CBs13b. [ MOpuAN3aLns aTOMHBIX
opb6uraneit. Kpucramibl: aToMHbIE,
MOJIEKYJISIpHBIE, NOHHBIE,
MeTaJNIn4YeCKHe. DJIeMEHTapHas
aueiika. [Tomumopdusm.
[TomumopdubIe MOANDUKAITUH.
Annorponus. M3zomepus. I'omonorus.
XWMUYECKUN CHHTE3

6. OcHOBHBIE BHALI XHUMHUYECKOU
cBs3u. MloHHas ¥ KOBaJeHTHAas
cBsI3b. MeTainueckas CBsi3b.
BonopoaHas cBs3b.

7. IIpocTpaHCTBEHHOE CTPOECHUE
MOJIEKYJI.

8. CTpoeHune KpUcCTaioB.
Kpucrannnueckue pemeérku.
[IpuanHbI MHOrOOOpa3us BEIIECTB.
JdemoncTpanuu. Moenu HOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX M
METAJUIMYECKUX KPUCTAJUTMYECKUX

OOBACHATH MEXaHU3M 00pa30BaHU
HOHHOH U KOBAJIEHTHOM CBA3H H
0COOCHHOCTH (PU3UUYECKUX
CBOWMCTB HOHHBIX M KOBAJICHTHBIX
COCIUHEHHUH.

CocTaBisTh SNEKTPOHHBIE
bopMynBl MOJIEKYT KOBAJIEHTHBIX
coequHeHUH. OOBACHITHL MEXaHH3M
00pa3oBaHus BOJOPOAHOM 1
METaJUINYECKO# CBsA3€el U
3aBHCUMOCTDH CBOMCTB BEIIICCTBA OT
BHJIa XUMHUYECKOM CBSI3H.
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peméTok. Moenu MoJIeKy
U30MEPOB U TOMOJIOTOB

OOBACHATH IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI OPTaHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN C
IIOMOILIBIO IIPEICTABICHUN O
ruOpHuIU3ai OpOUTaICH.
OOBACHATH 3aBUCUMOCTb CBOMCTB
BELIECTBA OT THUIIA €r0
KPUCTAJUIMYECKOW PEHIETKH.
OOBACHATD NIPUUUHBI
MHOro00Opa3usi BEIIECTB

1.3. Xumuueckue peakuuu (3 4)

OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE
peakuuu. Peakuuu pasiioxeHus,
COEIMHEHUS, 3aMellleHus], OOMEeHa.
DK30TEepMUYECKHE U SHAOTEPMUUYECKUE
peakiuu. OOpaTuMbIe 1 HEOOpaTUMBbIE
peaxuuu. TernnoBoi 3QPexT peakinu.
3axoH ['ecca. TepmoxumMuueckue
ypaBHeHus. Ternnora 0Opa3oBaHusI.
Temnora cropanus. CKOpocTb
XUMHUYECKON PEaAKIUU.
AKTHBUPOBAHHBIN KOMIUIEKC. 3aKOH
nercTByronmx macce. Kunernueckoe
ypaBHeHue peakiuu. Karanuzarop.
Nuruburtop. 'oMoreHHsli 1
reTEPOTCHHBIN KaTaJIN3.
Karanutnueckue peakuuu.
Xumuueckoe paBHoBecue. [Ipunnumn Jle
[TaTense

9. Knaccugukamusi XAMHYECKIX
peaKuuid.

10. CxkopoCTh XUMHUYECKUX
peakuuii. Karanus.

11. XumMudeckoe paBHOBECHE U
YCIIOBUS €r0 CMEIICHHUS.
JdemoncTpauuu. Pa3inyHblie TUITBI
XUMHUYECKUX PEAKIUH,
BHJICOOTIBITHI TI0 OPTaHUYECKON
XUMUHU.

JlaGopaTopHbliii onbIT. M3yuenue
BIIMSIHHS PA3JIMYHBIX (DAKTOPOB Ha
CKOPOCTh XUMHUYECKHUX PEaKITUN

IlepeunciaATy IHpU3HAKH, 110
KOTOPBIM  KJIACCU(DUITHPYIOT
XUMHUYECKUE PEAKIIUH.

OOBSACHATH CYIIHOCTh XUMUYECKON
peakuuu. CocTaBlATh ypaBHEHUS
XUMHUYECKUX PEAKLIUH,
OTHOCSAILIUXCA K OIIPEACIIEHHOMY
tuny. OObACHATH BIUSHUE
KOHIIEHTpAalU peareHTOB Ha
CKOPOCTh TOMOT€HHBIX U
TE€TePOTEHHBIX PEAKIIHM.
OOBSCHATDH BIHSHUE PA3ITUYHBIX
($haKkTOpOB HA CKOPOCTH
XMMHMYECKON PEAKIINH, a TAKKE
3HAYCHHUE IPUMEHCHUS
KaTaJIn3aTOPOB U HHTMOUTOPOB Ha
npaktuke. OOBSICHATH BIMSIHUE
MU3MEHEHHS KOHLIEHTPALUU OTHOTO
U3 pearupyronmx BeIecCTs,
TEMIIEPATYPHI U 1aBJICHUS Ha
CMEILEHHE XUMHYECKOTO
paBHOBECHS

1.4. PacTBopsI (5 4)

HucnepcHbie cucTeMbl. PacTBOPHI.
I'pyboaucniepcHbIE CHCTEMBI
(cycnieH3uu | SMYJIbCUH).
Komnounaneie pacTBopsl (30711).
Anspo3zonu. MousspHasi KOHIIEHTpAaIysl.
DAEKTPOIUTHI. DIEKTPOIUTHUECKAS
mucconuanus. CTeneHb TUCCOLUalnu.
Koncranra nucconuanuu.
Bopopoxansiit nokasareins. Peakuuun
HOHHOTO oOMeHa. ['uaponus
OpraHMYeCcKUX BenlecTB. [ uaponus
cosen

12. lucniepcHbI€ CUCTEMBI.

13. CriocoObl  BBIpasKEeHUS
KOHIIEHTpPAllMK PacTBOPOB.

14. Ilpakmuueckasn paooma 1
«IIpuroToBieHne pacTBOPOB C
3aJTAaHHOW MOJISIPHOM
KOHILICHTpAaLUEn».

15. DnexrTponutnyeckas
qucconuanus. Bonopoanslii
nokasarenb. Peakuuu HOHHOTO
oOMeHa.

16. I'maposin3 opraHu4ecKux u
HEOPraHUYECKNUX COCAVMHEHUM.
JlabopaTopHblie ONBITHI.
Omnpenenenne peakuu cpeabl
YHHUBEPCAIbHBIM UHIUKATOPOM.
I'maponus couen

XapakTepu3oBaTh CBONCTBA
pa3IMYHBIX BUJIOB JUCIEPCHBIX
CUCTEM, YKa3bIBATh PUYUHBI
KOAaryJasiiiy KOJJIOUIOB U 3HAUYECHUE
3TOTO siBJIeHUs. Pemate 3a1aumn Ha
MIPUTOTOBJIEHUE PACTBOPA
onpeaeIEHHON MOJISIPHOM
KOHILIEHTpaluuu. [ 0TOBUTE pacTBOp
3aIaHHOW MOJIIPHOU
KOHIIEHTpauuu. OObACHATD,
[I0YEMY PacTBOPBI BELIECTB C
MOHHOM ¥ KOBAJICHTHOU IMOJIIPHOU
CBS3BIO IIPOBOAT DJIEKTPUYECKUN
Tok. Onpenensats pH cpensl ¢
IIOMOILIbIO YHUBEPCAIIBHOIO
uHanKaTopa. OObACHATH C MO3ULUN
TEOPHUU HIIEKTPOIUTUIECKOMN
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JMCCOLMALIUU CYIIIHOCTh
XUMHYECKUX PEAKIIUH,
IIPOTEKAIOIIUX B BOJHOU Cpeae.
CocTaBiiTh IOJIHBIE U
COKpAILEHHbIE MNOHHBIE YpPaBHEHUS
peaKLnii, XapaKTepU3yIOLUX
OCHOBHBIE€ CBOWCTBA BaXKHEHUIIINX
KJIACCOB HEOPraHUYECKHUX
coenuHeHui. OnpeaensaTe peakuo
CpeJibl pacTBOpA COJIM B BOJIE.
CocTaBisaTh ypaBHEHUS pEAKIUil
TUAPOJIN3A OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB

1.5.

DJleKTpOXUMHYecKHe peakiun (4 4)

["anpBaHMYECKUI 2TIEMEHT. DJIEKTPOIBI.
Anop. Katoa. AKKymymsiTop.
TonIMBHBIN 271€MEHT. DIEKTPOXUMHSIL.
Pspa ctangapTHBIX 27E€KTPOIHBIX
noteHnuanoB. CTaHAapTHBIE YCIOBUSL.
CrangapTHBII BOJOPOIHBIN AIEKTPOSI.
Koppo3us merannoB. XuMmudeckas u
AIEKTPOXUMHUYECKAs KOPPO3US.
DIIEKTPOJIN3

17. XuMHudeckre UICTOUYHUKH TOKA.
Psin cranmapTHBIX DJIEKTPOTHBIX
MOTEHLINAJIOB.

18. Koppo3us metamioB u eé
MpenynpexIeHue.

19. Dnexrponus.

20. KonTpoabHasi padora 1 no
teme «TeopeTrndeckre OCHOBBI
XUMUN)

OOBACHATH NPUHLMI PAOOTHI
raJIbBAaHUYECKOTO AJIEMEHTA.
OOBACHATD, KaK YCTPOEH
CTaHJAPTHBIN BOJOPOAHBIN
anektpol. [Tonp3oBaThCs psaoM
CTaHJAPTHBIX AMEKTPOAHBIX
noTteHanoB. OTInyaTh
XUMHUYECKYIO0 KOPPO3HUIO OT
AIEKTPOXUMHUECKON. OOBSCHATH
MPUHIIMIIBI 3aIIUTHl METANINYECKUX
W3ACIHI OT KOPPO3HH.

OOBACHATD, KaKHe MPOLIECChI
MIPOUCXOAAT Ha KAaTOJA€ U aHOJE MPHU
3JIEKTPOJIN3€E PACILIABOB U
pactBopoB coJieil. COCTaBIATh
CyMMapHbI€ YPaBHEHUS peakLun
3JIEKTPOJIN3a

2. Heoprannueckasi xumus (11 u)
2.1. Metajuasbl (6 4)

JIErkue u TSHKETBIE METaJIIb.
JlerkomnaBkue U TyrorjiaBKue
METaJlIbI.

Mens. Ilunk. Turtan. Xpowm.
Keneso. Hukens. [Inatnna. CrnaBsl.
Jlerupyromue

no6aBku. YEpHBIC U IBETHBIC METAJLIIBI.
Yyryn. Crans. JlerupoBanssle cTanu

21. OGm1as XxapakTepucTUKa 1
CroCcoObI TIOJTyYEHUS] METAILIOB.
22. O030p METAIUTHYECKUX
31eMeHTOB A- u b-rpymm.

23. Menp. [unak. Tutan. Xpowm.
Kene3o, Hukenp, IIaTHHA.

24. CritaBel METAJIJIOB.

25. Okcuibl ¥ TUAPOKCHUTBI
METaJJIOB.

26. Ilpakmuueckana paboma 2
«Pemienne 3KcepruMeHTaIbHbIX
3ajJa4 1o TeMe «MeTajibh».
JemoncTpanuu. O6pasisi
METaJJIOB M MX COCIUHCHUH,
crniaaBoB. B3aumopelicTBue
METaJUIOB C KUCJIOPOJIOM,
KHUCJIOTaMHU, BOJOM.
JlokazatenbcTBO aM(bOTEpHOCTH

XapakTepu3oBaTh 00IIHEe CBOMCTBA
METAJIJIOB U Pa3bsCHATH UX Ha
OCHOBE IPEJICTABICHUI O CTPOCHUHU
aTOMOB METAJIJIOB, METAJUIMYECKOM
CBSI3M M METaJNIMYECKOM
KPUCTAJUTMUECKON pelIéTKe.
WnmroctpupoBath mpuMepamMu
CIOCOOBI OMYYEHUS] METAIIJIOB.
XapakTepru3oBaTh XUMHUECKHE
cBoiictBa meramioB |A—IIA rpynn
Y QJIIOMMHMSI, COCTABIISATh
COOTBETCTBYIOIIUE YPAaBHEHUS
peakiuii. OOBSACHATH 0COOCHHOCTH
CTPOEHUS aTOMOB XUMHUYECKUX
IEMEHTOB b-rpynn
nepuoanudeckon cucremst . M.
MenpeneeBa. CocTaBiATh
YPaBHEHUs PEAKIMA,
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ITIOMUHHUS M €T0 TUJIPOKCHUA.
B3aumopaelictBue Menu u xenesa ¢
KHCIJIOPOJIOM; B3aUMOICUCTBUE
ME/IU U JKelie3a C KUCIOTaMU
(cepnas, consinas). [lonyuenue
ruapokcugoB Menu (1) u xpoma
(), oxcupma menu.
B3aumoaencTBue OKCHIOB U
TUIPOKCUIOB METAJIJIOB C
Kuciaotamu. JlokazaTeabCTBO
aM(pOTEPHOCTH COEANHEHHUIH XpoMa
().

XapaKTePU3YIOIINX CBOMCTBA ME/IH,
LIMHKa, TUTAHA, XpOMa, KeJe3a.
[Ipencka3biBaTh CBOMCTBA CILIABA,
3Has ero coctaB. OOBICHATH, KAk
M3MCHSIOTCS CBOMCTBA OKCUJIOB M
TUJPOKCUIOB METAJIJIOB 1O
nepuojam u A-rpymnmam
MEePUOANYECKON TaOIHIIBI.
OOBACHATDH, KAK U3MCHSIIOTCS
CBOMCTBA OKCHJIOB U THAPOKCHJIOB
XUMHYECKOI'0 3JICMEHTA C
ITOBBIIICHUEM CTCIICHH OKHCJICHHS
ero aroma. 3allMChLIBATh B
MOJIEKYJIIPHOM Y HOHHOM BH/JIE
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEPHU3YIOUIUX KUCITOTHO-
OCHOBHEIC CBOMCTBA OKCHIOB U
TUIPOKCUIOB METAJJIOB, a TaKke
AKCIIEPUMEHTAIIBHO JJOKA3hIBATh
HaJIUYHE dTHUX CBOMCTB.
Pacno3naBath KaTHOHBI COJIEH C
MOMOTIIbIO KaYECTBEHHBIX PEAKITHI

2.1. Hemeramanl (5 4)

Hewmeramnsl. [IpocTeie BemecTBa —
HEMETaJJIbI.

VYranepon. Kpemuuii. Azot. ®ocdop.
Kucnopon. Cepa. @top. Xnop. CepHas
KUCIO0Ta. A30THasi KUCJIOTA.
Bonoponnbie coennHeHus HEMETAIOB

27. O630p HemeTaywoB. CBolicTBa
Y TIPUMEHEHNE BAKHEUIITUX
HEMETAJIJIOB.

28. O0mias XxapakTepucTHKa
OKCHJIOB HEMETAJJIOB U
KHCIIOPOJICOACPKAIIIX KHCIIOT.
OKucauTenbHbIE CBOMCTBA CEPHOM
Y a30THOM KUCIIOT. BogopoaHbie
COEIMHEHHI HEMETAIIOB.

29. I'enernyeckas cBI3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB.

30. IlIpakmuueckan paboma 3
«PemieHne 3KcepuMEHTaIbHBIX
3aga4 1mo reme «Hemeramisny.

31. KoutpoJabHas padora 2 1o
teMme «Heopranuueckast XuMusi».
JdemoncTpamuu. O6pasiibl
HeMeTaJUIoB. Moenn
KPUCTAJUIMYECKUX  PEIIETOK
anmasa u rpadura. [lonydenue
aMMHMaKa ¥ XJIOPOBOJOPOAa,
pacTBOpEHUE HUX B BOJE,
JI0Ka3aTelIbCTBO KUCIOTHO-
OCHOBHEBIX CBOMCTB ATHX BEIIECTB.
CoxuraHue yriisi ¥ cepbl B
KHUCIIOPOJIe,  OMNpeeTeHUe
XUMUYECKUX CBOMCTB MPOJYKTOB
cropanus. BzanmopaeincTaue ¢

XapakTepru3oBaTh O00IIHE CBOMCTBA
HEMETAIIJIOB U Pa3bsCHATh UX Ha
OCHOBE MPEJICTABICHHUI O CTPOCHUHU
atoma. Ha3piBaTh o6nactu
MPUMEHEHHSI BaKHEHIIINX
HEMETaJIOB. XapaKTepru3oBaTh
CBOMCTBA BBICUIUX OKCHIOB
HEMETAIIJIOB U
KHUCJIOPOJICOACPKAIIUX KUCIIOT,
COCTaBIIATh ypaBHEHUS
COOTBETCTBYIOIIUX pPEaKUUl U
OOBSCHATH UX B CBETE
MPEJICTaBICHUNH 00 OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUAX U
ANEKTPOIUTUYECKON TUCCOLIUAIINY.
CocTaBisTh ypaBHEHUS PEaAKIIHii,
XapaKTEePU3YIOIINX OKUCIUTEIbHbIC
CBOICTBA CEpHOM U a30THOM
KUCJIOT. XapaKTepu30BaTh
M3MEHEHUE CBOMCTB JIETYYHX
BOJIOPOJHBIX COETMHEHUN
HEMETAJUIOB MO nepuoay u A-
rpynmnam nepuoguveckoil CUCTEMBI.
Jloka3bIBaTh B3aMMOCBSI3b
HEOPraHUYECKUX U OPraHUYECKUX
coeauHeHui. CoCcTaBIsATh
YpaBHEHUS XUMHUYECKUX PEAKIIUM,
OTPAKAIOMIMX B3aUMOCBS3b
HEOPraHUYeCKUX U OPraHUYECKUX
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MEJbI0 KOHIIEHTPUPOBAHHON
CEpPHOU KUCIOTBHI,
KOHILICHTPUPOBAHHOU U
pa30aBICHHON a30THON KUCIOTHI

BEIIECTB, OOBSCHATh UX HA OCHOBE
TEOPHUU IIEKTPOIUTUIECKON
JUCCOLIMAIINY U TIPEACTABICHUN 00
OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
npoueccax. [Ipakruuecku
pacro3HaBaTh BELIECTBA C
MOMOIIIbIO KAY€CTBEHHBIX PEaAKIIHI
Ha AaHUOHBI

3. Xumus u xu3Hb (3 4)

XUMHUYECKasi IPOMBIILIIEHHOCTb.
Xumuueckas TexHoJorus. Yépuas
MeTtamnyprus. JloMmeHHas neys.
Arnomepanus. Kucinopoaasrit
KOHBepTep. bezoTxonHoe
IIPOU3BOJICTBO.

DKOJOTUYECKUI MOHUTOPUHT.
[IpenenbHO TOMyCTUMBIE

32. Xumus B IPOMBIIIIEHHOCTH.
[IpuHIMIBI XUMUYECKOTO
IIPOU3BOJCTBA. XUMHUKO-
TE€XHOJIOTMYECKUE TPUHIIHUIIBI
IPOMBIIIJIEHHOTO NOJyYeHUS

MeTasuioB. [Ipon3BoICcTBO YyryHa n

CTaJIH.
33. Xumus B ObITy. XUMHYECKas

OOBSACHATH HayuHbIE IPUHIUIIBI
IIPOM3BO/JICTBA HA IPUMEPE
IIPOU3BOJICTBA CEPHOU KUCIIOTHI.
[TepeuncnaTb NPUHIMIIBI
XMMHUYECKOTO TMPOU3BOJICTBA,
UCIIOJIb3YEMbIE IIPU MOTY4YEHUU

YyryHa.
CocTaBisiTh ypaBHEHUS

KOHIICHTPAIAN MPOMBINIICHHOCTh M OKPYXAIOIIasi | XUMHUYECKUX PEAKITHi,
cpena. MPOTEKAOIINX MPH TTOTYICHUN
34. WTOroBBIN YPOK IO KypCy YyIryHa U CTaJIH.
xumun 11 kiacca. CoOmronaTe TpaBuiIa 0€30MacHON
JemoncTpauuu. OGpasiibl CpecTB | padOTHl CO CpPeACTBaMU OBITOBOM
OBITOBOW XMMHH, HHCTPYKITUH TIO XUMHUH.
WX PUMEHEHHUIO. OOBSCHATH MPUIHHBI
XMUMHYECKOTO 3arpsi3HEeHUs
BO3/1yXa, BOJOEMOB U MOYB.
10 kaace
IlepeyeHb mMpakTHYECKUX padoOT
No Bun pabotsl, Tema ITo nnmany | DaKTUYECKN
\n 10A | 10b | 10A | 10b
1 | IlpakTuyeckas padora Ne 1 (TB).
«KauecTBeHHOE Onpe/iesieHre yriiepoia, BoI0poa
B OPraHUYECKHX COCTUHEHUSIX).
2 | IpakTuyeckasi padora Ne 2 (TB).
«[lony4yeHue THIIEHA U OTBITH C HUM.
3 IpakTuueckasi padora Ne 3 (TB).
«llonydyeHnue u cBoiicTBa KAPOOHOBBIX KUCIOTY.
4 | IpakTnyeckas padora Ne 4 (TB).
«Pemenue sKciepuMEHTANBHBIX 3a/1a4 Ha
MOJIy4Y€HHUE U Pacro3HaBaHUE OPTaHUYECKUX
BEIIECTBY.
UTOro 4
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IlepeyeHb KOHTPOJIBLHBIX PadoT

Ne Bun paboTsl, Tema IIo miany ‘ PaKTUYECKH
m\n 10A | 10b | 10A | 10b
1 Koutpoabnasa padora Nel no temam «Teopus
XUMHUYECKOTO CTpOCHUS OpPraHuYeCKUX
COEIMHEHUIN», «YTIEBOJOPOIBI».
2 KonTposbnass  pabora Ne2 no  Temam
«Kucnopozconepxarue OpraHUYeCcKHe
COCIMHECHUS», «A30TCOACpKAIIUE OPraHMYEeCKUe
COCTMHEHUS.
UTOI'O 2 2
3. CniucoK HCIOJIBb30BAHHON YUeOHO-MeTOANYeCKOM JUTEePaTypbl
1. Pymsutuc I'.E., ®enpaman @.I'., Xumus. 10 knacc. — M.: Ilpocsemenue, 2019
2. Pymutuc I'.E., ®enpaman @.I"., Xumus. 11 kmacc. — M.: [Ipocsemenne, 2019
3. M.H.AdanacbeBa. Xumus. Paboune nporpamMmsl 00111€00pa30BaTENbHBIX YUPEKICHHH.
.—M.: [Tpocsemenue, 2017.
4. A.M. Paneuxuii. [lunaktudyeckuii Mmarepuan mo xumun s 10-11 knaccos.
[Tocobue mst yuntenei obmeoOpa3zoBaTeabHbIX yupexaeHuii. — M.: [Ipocsemnienue, 2011.
5. ducku DVD: «Bupryanpnas mabopatopus» 8-11 knacc, «Xumusi» 10-11 xmacc.
COI'JTACOBAHO COI''TACOBAHO
[IpoTokon 3acenanus 3amecTtuTens aupekropa no YBP
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