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IHosicHuTEIbHASA 3AIIUCKA

Pabouas mnporpamMmmMa 1o XuUMUU JUIsI CpEOHEro o00mero oOpa3oBaHUs
pa3pabotana B cooTBeTcTBUU: ¢ DenepanbHbiM 3akoHOM Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit ®dexnepanuu» ot 29.12.2012 r., ¢ TpeboBaHUSIMU
®enepanbHoro ['ocymapcTBeHHOro  00pa3oBaTeIbHOrO  CTaHAApTa  OOIIEro
oOpazoBanus (mpukaz MuHuctepcTBa oOpazoBaHus U Haykud oT 17.05.2012 r Ne
413); c pexomenpauusmu IlpumepHold mporpammbl Kypca xumuu st 10-11
KJIaCCOB 00111€00pa30BaTEeIbHBIX YUPEKICHUM, ITOMYyIIEHHOW MUHUCTEPCTBOM
oOpazoBanus u Hayku Poccuiickoit ®enepanuu U COOTBETCTBYIOIIEH
denepanbHOMY KOMIIOHEHTY TOCYAApCTBEHHOrO 0OOpa30oBaTeIbHOrO CTaHIAPTa,
[IpumepHO# MporpamMmbl CpeHEro o0uiero o0pa3oBaHus MO0 XUMUU U aBTOPCKOM
nporpamMmbl  kypca xumuu s 10-11  kimaccos 00111e00pa3oBaTeIbHBIX
yupexaenuit (6a3oBbiit ypoBenb) O. C. ['abpuensna; OcHOBHOM 00pa3oBaTebHON
IporpaMMbl 00pa30BATEIBHOTO YUPEKACHUS.

LenstMu n3ydeHusi XMMUM B CPEHEN IIKOJIE SBIISIOTCS:

1) dopmupoBaHre y 00ydarOIUXCS YMEHUS BUJETh U NMOHUMATh IIEHHOCTb
o0pa3oBaHus, 3HAYUMOCTb XUMHUYECKOTO 3HAHUA A KaXKIOr0 4YeJIOoBeKa,
HE3aBHCHMO OT €ro MpodeCcCHOHAIBHON IeATeTbHOCTH; YMEHUN pa3inyaTh (QaKTel
U OLICHKH, CPAaBHMBATh OIICHOUHBIC BBIBOJbI, BUAECTh HX CBS3b C KPUTEPUAMHU
OLICHOK U CBSI3b KPUTEPUEB C  OMNPEAENIEHHOM CHUCTEMON  IIEHHOCTEeH,
dbopMynrpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3ZUIIHIO;

2) popmupoBaHue y OOYyYAIOMIMXCA IIEJIOCTHOTO MPEACTABICHUS O MHUPE H
pOJIM XMMHUHM B CO3JaHUM COBPEMEHHON €CTeCTBEHHOHAYYHOW KapTHUHBI MUPA;
YMEHHSI OOBICHATH OOBEKTHI U TPOLECCHl OKPYKAIOIMIEH NeHCTBUTEIBHOCTH —
NPUPOJHOMN, COIMAIBHON, KYIbTYPHOM, TEXHUYECKON Cpelbl, — HCIONB3YS IS
ATOr0 XUMUYECKUE 3HAHUS;

3) npuoOpeTeHrne OOYYAIOIIMMHKCS OIBITa Pa3HOOOpa3HOW IEATEeIbHOCTH,
OMbITa TO3HAHUA MW  CaMOIO3HAHUS; KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHTHOCTEH ), UMEIOINX YHUBEPCAIbHOE 3HAUYCHUE JI PA3IUYHBIX BUIOB
JESTENbHOCTH — HAaBBIKOB PEIICHUs] TPOoOIeM, TPUHITHS PEIICHUN, IMOUCKA,
aHamm3a W oOpa®oTKM HH(OpPMAMKM, KOMMYHHMKATHBHBIX HAaBBIKOB, HaBBIKOB
U3MEpPEHHM, HABBIKOB COTPYIHUYECTBA, HABBIKOB 0O€30MacHOro oOpalleHus c
BEILECTBAMH B ITIOBCETHEBHOM KU3HU.

3agauu:
1. CucteMHOE M CO3HATEJIbHOE YCBOCHHE OCHOBHOI'O COJEpkKaHUS Kypca
XUMHH, cnoco0o0B CaMOCTOSTEIBHOTO MOJTy4YCHHUS, nepepaboTKH,

(GYHKIIMOHAIBHOTO ¥ TBOPYECKOTO TPHUMEHEHUS 3HAHUH, HEOOXOIUMBIX IS
IMOHUMAaHHWs HAYYHOW KapTUHBI MUpA.

2. Pa3zButne mHTEpeca W BHYTPEHHEH MOTHBAIIMU YYAIIUXCS K W3YYCHHIO
XUMHH, K XUMUYECKOMY TTO3HAHUIO OKPYKAIOIIEr0 HaC MUPa BEILIECTB.

3. OBmameHne METOJOJIOTHEH XWMHYECKOTO TO3HAHUS W HCCIEIOBAHUS
BEIIECTB, YMECHHUAMHU XapaKTE€PU30BaThb M NPABWIBHO HCIIOJIb30BaTh BEIIECTBA,
Marepuaibl M XUMHUYECKHE pPeaklud, OOBACHATh, NPOTHO3UPOBATH U
MOJIEIUPOBATH XUMUYECKHE SIBJICHUSI, PEIlIaTh KOHKPETHBIE MPOOJIEMBI.



4. BpipaboTKa yMEHUN M HABBIKOB PEIICHUS XUMUYECKUX 3374 Pa3IAIHBIX
TUIOB, BBIMOJHEHUS JIA0OPATOPHBIX ONBITOB W TMPOBEACHHUS  MPOCTHIX
AKCIIEPUMEHTATBHBIX HWCCIECIOBAHUM, WHTEpPIpETAllMM XUMHUYECKUX (opmyn u
YpaBHEHUH U ONEPUPOBAHUS HMH.

5. ObOecneyeHue BKJIaga y4yeOHOrO NIpeIMETa XMMHUU B SKOJIOTHYECKOE
o0pa3oBaHWE M BOCIHMTAHUE XUMUYECKOH, SKOJOTMYECKOM U 0OILIed KyIbTyphl
y4aluxcs.

6. Ucnonp3oBaHne BO3MOXXHOCTEH XMMHU KaK CPENICTBA COIHMATU3ALNHA U
WHIUBHUIYAJILHOTO Pa3BUTHS TUIHOCTH.

7. Pa3BUTHE CTpEMIICHHUS YYalIUXCS K MPOJOHKCHUIO €CTECTBEHHOHAYYHOTO
0o0pa30oBaHMA W aJanTalil K MEHSIOIHUMCS YCIOBHUSM JKU3HH B OKPYKAIOIIEM
MUpeE.

Ha ocHoBanuu Toro, yto pabouas nporpaMma ObLIa COCTaBJIEHA HA OCHOBE
[lpumepHOi TporpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs 1O XUMHH U
aBTOPCKOM, OBLITH BHECEHBI CIICYIONNE N3MEHEHUS:

- 8 ABMOPCKYIO.

BCE JICMOHCTpAIIUH, JJAOOPATOPHBIE OIBITHI, IPAKTHYECKUE 3aHSATHUS B3STHI
U3 IPUMEPHON TIPOTPaMMBI;

- 8 NPUMEPHYIO:

B TeMy «BeliecTBo» BKIIIOUEH ypoK «/lucnepcHble cucTeMbl»;

B pazznen «Heopranudeckast Xxumus» BKIOYeHA TeMa «l'eHeTHueckas CBS3b
MEX]ly KJIacCaMU HEOPTaHUYECKUX U OPTraHUUYECKUX BEILECTBY.

OO6m1as XxapakTepuCTHKa y4eOHOTO MpeIMeTa.

OcobeHHOCTH  cofep)KaHUS OOyYeHHMS XUMHUU B CpeJHEH  IIKoJie
o0ycioBiIeHBl crenupUKO XUMHUM KaK HAayKH M IIOCTaBJICHHBIMH 3aJavyaMu.
OCHOBHBIMH TIpOOJIEMaMH XHMHHU SBJISIOTCS H3YYEHHE COCTaBa W CTPOCHUS
BEILIECTB, 3aBHCHUMOCTH HUX CBONCTB OT CTpPOCHHUS, IOJYy4YEHHUE BEIIECTB C
3aJJaHHBIMH CBOMCTBAaMH, MCCIIEOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKUX PEAKIUU
U TIyTeH YNpaBJICHUS UMHU B MEJISIX MOTYYEHUS HEOOXOIMMBIX YEIOBEKY BEIIECTB,
MarepuajiaoB, sHepruu. [losTromy B paboueld mnporpamMmMe IO XHUMHU HAILUIHA
OTpaXEHHE OCHOBHBIE COJICPKATEIbHBIC JTMHUM:

* «BEIIECTBO» - 3HAHME O COCTABE M CTPOCHUU BEIIECTB, UX CBOMCTBAX W
OMOJIOrMYeCKOM 3HAYCHHH;

* «XHUMHUYECKas pPEakius» - 3HaHUE O MPEBpAIICHUSIX OJHUX BEIICCTB B
JIpYyrue, YCIOBHUAX IPOTCKAHHMS TAKHWX TNPEBPAIICHUH M Croco0ax yIpaBlICHHUS
pEeaKIUIMU;

* (IPUMCHECHHUE BEIIECCTB» - 3HAHWE W OIBIT OE30IAaCHOIO OOpaIIeHHUs C
BEIIECTBAMH, MaTepuajaMH M IPOIeccaMH, HEOOXOJAMMBIMH B OBITY W Ha
MPOU3BOJICTBE;

* I3BIK XMMHUM» - OINEPUPOBAHHUE CHCTEMOW BAXKHEHIIUX XUMHUYECKHX
MOHATHM, 3HAHUE XMMHUYECKOW HOMEHKJIATYpbI, 4 TAKXXE BIAJICHUE XWMHUYECKOUN
CUMBOJIMKOW  (xumudeckumu QopMmynamMmu u  ypaBHeHusmH). [Iporpamma
npeaycMaTpuBaeT (popMupoBaHuE y O0OydYarommuxcs oOIIeydYeOHBIX YMEHUM W
HaBBIKOB, YHHUBEPCAIbHBIX CIIOCOOOB AEATEIHPHOCTH M KIFOYEBBIX KOMITCTCHIIHI:
YMEHHE  CaMOCTOATEILHO W  MOTHUBHPOBAaHHO  OpPraHU30BBIBATH  CBOIO
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MO3HABATEIbHYI0  JEATENbHOCTb,  HUCIOJb30BAHUE  DJIEMEHTOB  MPUYHUHHO-
CIEACTBEHHOTO M  CTPYKTYPHO-(QPYHKIIMOHAJIBHOTO  aHAJIU3a; OMpeJeeHue
CYIIHOCTHBIX XapaKTEPUCTUK M3y4aeMOro OOBEKTa, YMEHHE Pa3BEPHYTO
00OCHOBBIBaTh CYKJICHUS, JaBaTh OMNPEACIICHHS, MPUBOAUTH JOKa3aTEIhCTBA;
OIICHUBAHME M KOPPEKTHUPOBKA CBOEr0 TMOBEACHUS B OKPYXKAIOIIEM MHUPE.
TpeGoBanue K ypOBHIO TMOATOTOBKM OOYYarOIIMXCS BKJIIOYAIOT B ce0s Kak
TpeOOBaHUs, OCHOBAaHHBIC HA YCBOEHUU U BOCIIPOM3BEICHUHN YyUeOHOr0 MaTepuara,
MMOHUMAHHE CMBICIAa XMUMHUYECKUX TMOHATHH W SBJICHUH, TaK U OCHOBaHHBIC Ha
0oJiee CIIOXKHBIX BUIAX ACATEILHOCTU: OOBACHECHUE (PUBMUECKUX U XUMUUECKUX
SBJICHUHN, TPUBEJICHUE NPUMEPOB MPAKTUUYECKOTO HCIIOIb30BaHUSI H3y4aeMbIX
XUMUYECKUX SIBJICHUN M 3aKOHOB. TpeOoBaHHE HampaBiieHbl Ha peaU3alUI0
JeATeIbHOCTHOTO, TPAKTUKO-OPUEHTUPOBAHHOTO U JTUYHOCTHO-OPUEHTUPOBAHHBIX
MOJXOJOB,  OBJAJCHUE  YYalIUMHUCA  CIOCOOaMU  MHTEIUICKTYallbHOW U
NPaKTUYECKOW  JIESITENIbHOCTH,  OBJAJ€HWE  3HAHUSIMHM U yYMCHUSIMH,
BOCTPEOOBAaHHBIMU B IMOBCEAHEBHOMN KU3HU, MTO3BOJISIONIMIMU OPUEHTUPOBATHCS

[Ipenmaraemas nmporpaMma mo3BOJIUT:

COXPaHUTh JIOCTATOYHO IEJIOCTHBINA U CUCTEMHBIN KypC XUMUHU;

OCBOOOJIUTh KypC OT U3JIUIIHE TEOPETU3UPOBAHHOTO M  CIIOKHOTO
Marepuaia, Jjisi OTpabOTKH KOTOPOro TpeOyeTcss HeMajio BpeMEHU;

BKJIIFOYUTh B KYypC Marepuaj, CBS3aHHBIH C TIOBCETHEBHOM JKU3HBIO
4esioBeKa, ¢ Oynymiei npodeccuoHaNbHON NIEATeTbHOCTHIO BBITYCKHUKA, KOTOPAs
HE UMEET SIPKO BBIPAKEHHOMW CBSI3U C XUMHEH;

MOJIHOCTBIO COOTBETCTBOBATH TPEOOBaHUSAM (peAepaTbHOTO KOMIIOHEHTA
['ocynapcTBeHHOTO cTaHAapTa 00111ero 00pa3oBaHUsl.

Nzyuenne B 11 wiacce OCHOB OOIIe XMMHUU TMO3BOJIAET CPOPMUPOBATH Y
BBIITYCKHUKOB CPEIHEHN IIKOJbI MPEICTABICHUE O XUMUU KaK O LEJIOCTHOW HayKe,
[OKa3aThb €IWHCTBO €€ TOHATHI, 3aKOHOB M TEOpUM, YHUBEPCAJIbHOCTh H
IPUMEHUMOCTb UX KAK JIJI1 HEOPTaHUYECKOH, TaK U Il OpPraHU4eCKON XUMUHU.

[Tomapmsrormiee OOIBITMHCTBO TecTOBBIX 3amanuii EI'D (6omee 90%) cBs3aHbl
c 001Iel 1 HEOPraHUIECKON XUMHEH, a ToToMy B 11, BBIITYCKHOM KJIacce JIOTHYHEE
U3y4aTh UMEHHO 9THU pa3/ielibl XUMHUHU, YTOOBI MAKCUMAIBHO MTOMOYb BBIITYCKHUKY
MIPEOJIONIETh 3TO CEPHE3HOE UCTIBITAHUE.

TeopeTudyeckyro  OCHOBY  Kypca OOImEel  XUMHUH  COCTaBISIOT
COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHN BEIIECTBA (IIEPUOINYECKOM 3aKOHE
U CTPOCHHHM aTOMa, TUNAX XHUMHUYECKUX CBSI3€H, arperaTHOM COCTOSIHUU
BEIIECTBA, MOJMMEpPaX M JUCHEPCHBIX CUCTEMax, Kade€CTBEHHOM W
KOJUYECTBEHHOM  COCTaBe€  BEIIeCTBAa) M  XUMHYECKOM  Mpolecce
(kraccupukanmuy  XUMHUYECKHX  PEaKIUi, XUMHUYECKOW KUHETHUKE |
XUMHUYECKOM PaBHOBECHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX MPOIECCAX).

MecTto yaeOHOTO TIpeiMeTa B yaueOHoM rane [Ikoms
PaGouass mporpamma 1o XUMHUU COCTaBlieHa Ha oOcHOBe IIporpammel
cpeaHero oOiero oOpa3oBaHUsA MO XUMHUHM (0a30BbId YpOBEHb) W IPOrpaMMBbI
kypca xumuu s 10-11 kiaccoB 0011e000pa3oBaTeNibHbIX yupexaeHui (0a30BbIi
ypoBenn) O. C. I'abpuensna 2011 roga.



=

N3yuenne xumuu Ha 0a30BOM ypOBHE paccuuTaHo Ha 35 yacoB B 10 kiacce
(1 u B Hexemio) u 34 vaca B 11 kimacce (1 4ac B HeJEIO).

Pabouas nporpamMmma OpUeHTHPOBaHA HA UCIOJb30BAHUE YUEOHHKA!

I'abpuenssa O. C. Xumwms. 10 kmacc. ba3oBblii ypoBeHb: YUeOHHK st
o01ieo0pa3oBaTenbHbIX yupexaeHui. - M.: [Ipoda, 2015.

Iabpuenssa O. C. Xumwus. 11 kmacc. ba3oBblii ypoBeHb: Y4eOHHMK s
o01reo0pa3oBaTenbHbIX yupexaeHui. - M.: [Ipoda, 2015.

Paboune mporpammel k YMK O. C. I'abpuensna. Xumus 10-11 knaccsi:
yueOHo-MeToauueckoe nocobue/ coct. T. JI. 'amOypueBa. — M.: [poda, 2013 —
187 c.

O. C. I'abpuensn, C. A. CnaakoB. Metonuueckoe nocooue k yueonuky O. C.
INabpuensna xumus 10 knacc. ba3zoselit ypoens. — M.: [Ipoda, 2015.

O. C. I'abpuensn, C. A. CnaakoB. Meroandeckoe nocodue k yueonuky O. C.
INabpuensna xumus 11 kinacc. basosiit ypoenb. — M.: [Ipoda, 2015.

INabpuensn O. C. Xumus. 10 kmacc: KOHTPOIbHBIE U MPOBEPOUHBIE PAOOTHI K
yueonuky O. C. I'abpuensna «Xumus. 10 xnacc. bazoselii ypoens» / O. C.
INabpuensn, I1. H. bepéskun u ap. — M.: [Ipoda 2015.

INabpuensa O. C. Xumus. 10 kmacc: KOHTPOIbHBIE U MPOBEPOUYHBIE PAOOTHI K
yueonuky O. C. I'abpuensna «Xumus. 10 xnacc. bazoseriii ypoens» / O. C.
INabpuensn, I1. H. bepéskun u ap. — M.: [poda 2015.

[TnanupyemMble pe3yJabTaThl OCBOCHHS Y4YeOHOro mpeaMera «XHMHS» 3a Kypc
CpeaHero oo01Iero oopa3oBaHus.

JIM4HOCTHBIE PE3YIbTATHI:

(dbopMHUpOBaHUE YYBCTBA TOPIOCTH 32 POCCUNCKYIO XUMUUYECKYIO HAYKY;

dbopMupoBaHME  ILETOCTHOTO  MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS XMMHUU KaK HAYKH U OOIIECTBEHHOM MPAKTHUKH, &
TaKXKe COIMATBHOMY, KYJIBTYPHOMY, SI3BIKOBOMY M JYXOBHOMY MHOT00ODPa3UIo
COBPEMEHHOT'O MUPA;

dbopMHUpOBaHUE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHUIO M CaMOOOpa30BaHHIO HAa OCHOBE MOTHBAIUHU K
00yYEeHHIO ¥ TIO3HAHMIO, BEIOOPY OymyIieit mpodeccuu;

dbopMHupoBaHUE KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B 0Opa30BaTEILHOM,
OOIIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIEAOBATENbCKOW, TBOPYECKONW W JIPYTUX
BUJIAX JIEATEIbHOCTH;

dbopMHupOBaHUE TIEHHOCTH 370pOBOTO M 0O€30mMacHOro o0pas3a KU3HU;
YCBOCHHE MPABUJI WHIUBHUIYAITHHOTO U KOJIJIEKTUBHOTO O€30TIaCHOTO MOBEACHUS B
YpE3BBIUYAMHBIX CUTYAIUSAX, YIPOKAIOMUX KU3HU U 3JJ0POBBIO JTIOJICH;

dbopMupoBaHUE TO3HABATEIHLHOW W WH(OOPMAIMOHHOW KYJIBTYPHI, B TOM
YHUCJI€ Pa3BUTHE HABBIKOB CAMOCTOSITEIbHOW padOThl ¢ YYEOHBIMU MOCOOHSIMH,
KHATAaMH, JOCTYITHBIMH WHCTPYMEHTAMH ¥  TEXHUYECKHUMH  CpPEJCTBAMH
WH(OPMAITMOHHBIX TEXHOJIOTHA;

dbopMHUpOBaHUE OCHOB HIKOJIOTHYECKOTO CO3HAHHWS HAa OCHOBE TPH3HAHUS
IIEHHOCTH >KM3HU BO BCEX €€ MPOSBICHUSIX U HEOOXOJUMOCTH OTBETCTBEHHOTO,
OepeKHOT0 OTHOIICHUS K OKPYKAIOIIEH Cpeie;



pa3BUTHE CIIOCOOHOCTH K PEIICHUIO TBOPUYECKUX 3a/ady, YMEHUS HaXOAWUTb
aJIeKBaTHBIC CTOCOOBI TOBEJCHHS W B3aUMOJICHCTBUS C MAapTHEpaMU BO BpeMs
yuyeOHOIl U BHEy4eOHOW eATEeNbHOCTH, CHOCOOHOCTH OLIEHUBATh NPOOJIEMHBIE
CUTyalldl ¥ OINEPAaTHBHO NPUHHMATh OTBETCTBEHHBIC DEIICHUS B Pa3TUYHBIX
OPOAYKTUBHBIX BHUAAX JEATENbHOCTH (ydeOHasi, MOMCKOBO-HCCIIEOBATEIbCKAS,
MPOEKTHAsI, U JIp.)

MeranpenMeTHbIE Pe3yJIbTATHI:

OBJIaJICHWE HaBBIKAMHU CaMOCTOSITCIIBHOTO TPHOOPETCHHUS HOBBIX 3HAHUH,
OpraHu3aluy y9eOHOH JesITEIbHOCTH, TIOUCKA CPENICTB €€ OCYIIECTBICHNUS,

YMECHHE  TUIAHHPOBaTh  MyTH  JIOCTHKCHHUS  IIeJe  Ha  OCHOBE
CaMOCTOSITCJILHOTO aHaIW3a YCIOBUW W CPEJACTB JIOCTH)KCHHS DJTHX IIEJICH,
BBIJICIISATh QJIBTCPHATHBHBIC CIIOCOOBI JOCTHIKEHUS M W BBIOMpaATh Hawmboee
3¢ PEeKTUBHBIN CIIOCOO, OCYIIECTRIISITH TO3HABATEIBLHYIO PEIICKCHIO B OTHOIICHUH
JCHCTBUH IO PEIICHUIO YYeOHBIX U MTO3HABATEIBHBIX 33/1a4;

NOHMMAaHHWE TMPOOJIEMBbI, YMEHHUE CTaBUTh BOIPOCHI, BBIJBUTATh THUIIOTE3Y,
JaBaTh ONPEICICHUS MOHATHSAM, KIaCCU(PUIINPOBATh, CTPYKTYPHPOBATh MaTeprall,
NPOBOAUTh  OKCIIEPUMEHTBI,  apryMEHTHPOBaTh  COOCTBECHHYIO  ITO3HUIIHIO,
(GOpMyITHPOBATH BBIBOJBI U 3aKITFOUCHHUS;

dbopMHpOBaHUE W Pa3BUTHEC KOMIIETCHTHOCTH B OOJIACTH HCITOJIb30BaHUS
UHCTPYMEHTOB M TEXHHUYECKUX CPEICTB HH(DPOPMAIMOHHBIX TEXHOJOTUM
(KOMIIBIOTEPOB M TIPOTrPAMMHOT0 OOECIIeUCHHS) KaK MHCTPYMEHTAIBLHON OCHOBBI
pa3BUTHA KOMMYHHMKATUBHBIX W TIO3HABATEIBHBIX YHUBEPCAJIbHBIX YUYCOHBIX
JICUCTBUH;

yMEHUE W3BJEKaTh WHGOPMAIUIO0 W3 Pa3IMYHBIX MCTOYHUKOB (BKIIFOYAs
CpeAcTBa MaccoBoM HHGOPMAIMK, KOMMAKT-IUCKA Y4YeOHOro Ha3HAYCHUS,
pecypcbl cetn MHTepHET), yMmeHHE CBOOOJHO IIOJB30BAaThCSA CIPABOYHOMU
JUTEpaTypol, B TOM YHUCJIE M Ha DJICKTPOHHBIX HOCHTEISX, COOJIFOAaTh HOPMBI
UH(OOPMAIIMOHHONW U30MPATEIILHOCTH, ITHKH,

yMEHHE Ha IPAKTHKE I0JIb30BAaThCS OCHOBHBIMU JIOTHYECKHMHU TIPHEMaMU,
METOAaMU HaOJIOJICHHUs, MOJCIUPOBAHUS, OOBSCHCHHS, PCEIICHHS MpodieMm,
MIPOTHO3MPOBAHUS U . ;

yYMEHHE OPTraHU30BaTh CBOIO KU3HBb B COOTBETCTBUU C MPEJICTABICHUAMHU O
3I0pOBOM 00pa3e KHU3HHM, TpaBaXx M OOS3aHHOCTAX TPaKJIaHWHA, IIEHHOCTIX
OBITHSI, KYJIBTYPBI M COITMABHOTO B3aUMOICHCTBUS;

YMEHHUE BBIITOJIHATH IO3HABATEIIPHBIC M MPAKTUYCCKUE 3aJIaHKS, B TOM YHCIIC
MIPOCKTHHIC;

dbopMupoBaHHUE yYMEHHUS CAMOCTOSITCIbHO W apryMEHTHPOBAHO OIICHHUBATH
CBOM JEHCTBUS W JCUCTBUS OIHOKJIACCHHKOB, COJCP)KATECIBHO OOOCHOBBIBAS
MPaBUJIBHOCTh WM OMIMOOYHOCTh PE3yJbTaTa, a TaKXe CBOM BO3MOXHOCTH B
JOCTH)KCHHUH TIETH OTPEICTICHHON CII0KHOCTH;

yMeHUE padoTaTh B IPYIIIE.

[IpenmeTHBIE pE3yIbTATHI:
OCO3HAHHE OOBEKTUBHOM 3HAYUMOCTH OCHOB XUMHUYECKON HAyKHW Kak
00JlacTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, KOMIIOHEHTa OOLIeld KyJIbTYypbl H
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MPAKTUYECKOMN ESATEIHLHOCTH YEIOBEKA B YCIOBUSIX BO3PACTAIOMICH «XUMU3AIUN))
MHOTUX cdep KU3HM COBPEMEHHOIO OOIIECTBA; OCO3HAHUE XHUMHUYECKHX
MpEeBpalIeHUd OPTraHUYEeCKUX M HEOPraHMYECKUX BEIIECTB KaK OCHOBHI MHOTHX
ABJICHUA JKUBOM M HEXUBOHM MNPUPOABI; YIUIYOJIEHHE MPEACTABICHUN O
MaTepUuagIbHOM €IMHCTBE MUPA;

OBJIQJICHUE  OCHOBAMHM  XHMHYECKOH  TIpaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJM3UPOBAaTh U OOBEKTUBHO OIICHWBAThH XKU3HCHHBIC CHUTYaIlMM, CBSI3aHHBIC C
XUMUEH, HaBbIKAMU 0€30MacHOro oOpalleHUus ¢ OPraHUYeCKUMH BEIIECTBAMH,
UCIOJIB3YEMbIMM B  TIOBCEIHEBHOW JKWM3HU; YMEHHEM aHaJIu3UpoBaTh U
MJIaHUPOBATH HKOJIOTUYECKU O€30MaCHOE MOBE/ICHHUE;

dbopMupoBaHUE CUCTEMATHU3UPOBAHHBIX MPEJCTABICHUM 00 OpPraHUYECKHX
BEI[ECTBAX, MX TMPEBpaAlICHUSIX M TMPAKTUYECKOM TMPUMEHEHUHU, OBJIQJICHUE
MOHSITUWHBIM aNMnapaToM U CUMBOJIMYECKUM SI3BIKOM XUMUHU;

dbopMupoBaHue yMEHUW  yCTaHABIMUBATh CBA3M  MEXIy  peajbHO
HAOII0JaeMbIMH XUMUUYECKUMHU SIBJICHUSMHU U TIpPolleCCaMU, OOBSICHATh MPUYHHBI
MHOT000pa3usi BEIECTB, 3aBUCUMOCTh WX CBOMCTB OT COCTaBa W CTPOEHUS, a
Tak)ke 00yCJIOBIICHHOCTh TPUMEHEHHUSI BEIIECTB OCOOCHHOCTSIMHA X CBOMCTB;

npuoOpeTeHUe OmbITa NPUMEHEHHUS] XUMHYECKUX METOJOB H3Y4YCHUS
BEIIIECTB W WX TPEBpaIlleHU: HAOJI0ICHUE 3a CBOMCTBAMH BEIIECTB, YCIOBHUIMU
NPOTEKAHUsSI XUMUYECKUX pEeaKIui; TPOBEJCHUE OINBITOB M XUMHUUYECKUX
HKCIIEPUMEHTOB PA3NIMYHON CIOXKHOCTH C HCIOJb30BAaHUEM J1a0OPATOPHOTO
o0opy10BaHUS 1 IPUOOPOB;

yMEHHE OKa3bIBaTh MEPBYIO MOMOIIL MPU OTPABICHUSNX, 0KOraxX U JIPYTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JTJAOOPATOPHBIM 000PYI0BaHUEM;

OBJIaJIeHUE TIpueMamMu paboThl ¢ HH(MOpPMAIMEe XUMHUYECKOTO COJIepP KaHMUs,
IpeACTaBICHHON B pa3HOU Gopme;

co3ZaHue OCHOBHI uisi (OPMHpPOBAHUA HMHTEpeca K pPACIIUPEHHOMY H
yriayOJeHHOMY TOJYYEHUI0O XUMUYECKHX 3HAHUM g JeNbHEHIIero ux
NpUMEHEHHS B KauecTBe c(hepbl cBoe nmpodeccuoHaNbHON AeSTETHHOCTH.

Kpowme Toro, B pe3ynbTaTe U3y4eHUsS XUMUU YUCHHK JOJHKEH:

3HATh U MOHUMATH:

* XuMuueckue MNOHAMUA: YTIAECPOIHBIM CKENEeT, paauKaibl, (YHKIHOHAIHHBIC
IpYIIbl, TOMOJIOTHS, CTPYKTypHass W  IPOCTPAHCTBEHHAs  H30MeEpus,
MPOCTPAaHCTBEHHOE CTPOCHHE OPraHMYECKUX COCIUHCHHM, THOpUIU3aIUs
opOuTasieil, WHAYKTUBHBI W ME30MEpHbIN 3P GeKThl, dMeKTpodui, HyKIeo(u,
BEILIECTBO, XUMHUECKU PJIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, MOH,
paaMKal, aUIOTPOIHWs, HYKIHIbI ¥ W30TOIBI, aTOMHBIC S-, P-, d-opOuTanm,
XUMUYECKas CBsI3b, DJIEKTPOOTPULIATEBHOCTD, BaJI€HTHOCTh, CTEIIEHb OKUCIICHHUS,
rubpuausanus opOuTtaneidi, NPOCTPAHCTBEHHOE CTPOSCHHWE MOJICKYJ, MOJIb,
MOJISIpHasi ~ Macca, MOJIAPHBIM  00OBEM, BeIeCTBAa  MOJEKYJSIPHOTO |
HEMOJIEKYJISIPHOTO CTPOCHUS, KOMIUIEKCHbIE COEIUHEHHUS], TUCTIIEPCHBIE CUCTEMBI,
HUCTUHHBIE PACTBOPBI, DJIEKTPOJUTHYECKAS JHUCCOLUALMS, KHUCIOTHO-OCHOBHBIC
peakiuu B BOJHBIX pacTBOpax, THAPOJIU3, OKUCIEHHWE U BOCCTAHOBJICHUE,
AIEKTPOJIU3, CKOPOCTh XUMHUUECKON peakluHh, MEXaHU3M peaKlUH, KaTallusz,
TeIoBOM 3 @EeKT peakIuu, SHTAIBIHUS, TEIIoTa O0O0pa30BaHUsA, SHTPOIIHS,



XUMHUYECKOE PABHOBECHE, KOHCTAHTA DPABHOBECHS, OCHOBHBIE THUIIBI pPEaKUUd B
HEOPraHUYECKON U OPraHUYECKOU XUMUU;

OCHO6HblE  30KOHbl ~ XUMUU:3aKOH  COXpPAaHEHHMS  MacChl  BELIECTB,
NEPUOJUYECKUAN 3aKOH, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH ABOraJpo, 3aKOH
I'ecca, 3aK0H AEHUCTBYIOLIUX MACC B KUHETUKE U TEPMOJIVHAMUKE;

OCHOBHbIE MeopuU XUMUu: TEOPUI0 CTPOCHUS OPraHUYECKUX COCIMHEHUM;
CTPOCHHMSI aTOMa, XUMHUYECKON CBS3H, ANEKTPOJIMTUUYECKON NUCCOLMALMU, KUCIOT
U OCHOBAHMH, CTPOEHHUS OpPraHMYECKUX COEIMHEHHH (BKJIIOYas CTEPEOXUMHUIO),
XUMHUYECKYI0 KHHETUKY U XUMUYECKYI0 TEPMOJANHAMUKY;

Kiaccuukayuro U  HOMEHKAamypy OPraHUYECKUX U HEOPraHWYEeCKHUX
COEJIMHEHUI; MPUPOJHBIE UCTOYHUKHU YTIIEBOJOPOIOB U CIIOCOOBI UX MEPepadOTKu;

sadiCcHelwue 6ewecmea U Mamepuaibl: OCHOBHBIE METaUIbl M CILIABBI,
rpadur, KBapu, CTEKJIO, LEMEHT, MHUHEpalbHble YAOOpPEHHs, MUHEpaIbHbIE H
OpraHMYecKUe KHCIIOThI, ILIEJ0YH, aMMHakK, YIiIeBOJOpOAbl, (PEeHON, aHWIMH,
METAHOJ, 3TaHOJ, 3TWICHIVIMKOJb, TJIULEPUH, (OpMaibIEruj, aueTalbJeTru,
alleTOH, TIJII0OKO3a, caxapo3a, Kpaxmal, KJIeT4aTKa, aMUHOKHCIOTHI, OelKH,
UCKYCCTBEHHBIE BOJIOKHA, Kay4dyKHd, IUJIaCTMAcCChl, KUpPbI, MbUIAa M MOIOIIHE
CpEACTBa.

VYMeTs:

* Ha3vbl6amb WU3YYEHHBIC BEIIECTBA 1O «TPUBUAIBHOW» WIM MEXIyHAPOJAHOMN
HOMEHKJIATYPE;

* 00bACHAMb 3aBUCUMOCTh CBOMCTB XHMUUYECKOTO 3JIEMEHTAa M 00pa30BaHHBIX UM
BEILIECTB OT MOJIOKEHUSI B mepuoauueckon cucreme .M. MeHnneneeBa, oT uxX
cocTaBa WU CTPOCHUSA, MPHUPOAY M CHOCOOBI 00pa3oBaHUS XUMHYECKOW CBSI3H,
3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakIud OT pa3IudHbIX (PaKTOPOB,
3aBUCUMOCTh CBOMCTB BEIIIECTB OT HX COCTaBa U CTPOCHMS; PEAKIHOHHYIO
CITOCOOHOCTh OPTAaHMYECKUX COSTUHEHUM OT CTPOCHUS MOJIEKYT;

* onpeoenisimsb. BAICHTHOCTh U CTETICHb OKHUCICHUS XUMUYECKHUX DJIEMEHTOB, 3apsi
WOHA, THUIl XHUMHUYECKOM CBSI3U, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, THII
KPUCTAJUIMYECKON PELICTKU, XapaKTep CPelibl B BOJHBIX PAaCTBOPax, OKUCIUTENb U
BOCCTaHOBMTEIb, HAIIPABJICHUE CMEIICHUS PABHOBECHS MO BIMSHUEM Pa3IMUHBIX
¢bakTOpOB, HW30MEPHI W TOMOJIOTH, IPUHAIIC)KHOCTh BEIISCTB K Pa3IMIHBIM
KJaccaM OpraHWYeCKUX COEAWHEHWUM, TUIIBl PEAKIUKA B OpPraHUYeCKOW |
HEOPraHUYECKOM XMMUH, XapaKTep B3aMMHOTO BIMSHHUSA aTOMOB B MOJICKYJIaX;

* xapaxmepuzosams S- , P- u 0-3JI€MEHTHI 0 UX IOJOXCHHUIO B MEPHUOIUUICCKOM
cucreme JI.M.MenpeneeBa; o0lne XUMHIECKIE CBOMCTBA METAJIJIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIMHEHUM; OOIIHe XMMHYECKUE CBOWCTBA
OpPraHUYEeCKUX COCTUHEHUM; CTPOCHME M CBOMCTBA OPraHUYECKHUX BEIIECTB
(yriaeBomgopoaoB, CnupTOB, (hEHOJIOB, albJACTHIOB M KETOHOB, KAPOOHOBBIX KHCIIOT,
aMHHOB, aMUHOKHCJIOT U YTJICBOJIOB;

* BbINOJHAMb  XUMUYECKUU  OKCNepumMeHm 1O  PAaClO3HABAHUIO  BAXKHEUIIMX
HEOPraHUYECKUX U OPraHUYECKUX KOHKPETHBIX BEIIECTB,;

* NPOBOOUMb pacyémul TI0 XUMHUIECKUM (POopMyJiaM U YpaBHEHUSIM PEaKITUM

* ocyujecmeisimos CaMOCTOATEIBHBIA ~ MOUCK ~ XUMHYECKOM  MHpOpMAIuu ¢
HCTOJIb30BAHUEM PA3JTUYHBIX HCTOUYHHUKOB.



Hcnonp3oBaTh NproOpEeTCHHBIE 3HAHUS U YMEHHUS B MPAKTHUECKON JEITeIbHOCTH
Y TIOBCETHEBHOW KHU3HU JIJIS:

MOHUMAHHS TJI00ANBHBIX TPOOJIeM, CTOSIIMX TMepell YeIOBEYECTBOM, -
HKOJIOTUYECKUX, YHEPTETHUECKUX U CHIPbEBHIX;

OOBSICHEHHSI XUMUYECKUX SBIICHUH, MPOUCXOA[IINX B TIPUPOJIE, OBITY U Ha
MIPOU3BOICTBE;

HKOJIOTUYECKH TPAMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH Cpefe;

OLICHKH BJIMSHHUS XHUMHUYECKOTO 3arpsA3HEHUs OKpYKalImeld cpeapl Ha
OpTaHU3M YeJOBEKa U APYTUe )KUBbIE OPTAHU3MBL;

Oe3omacHoil paboOThl € BellecTBaMM B Jlabopartopuu, OBITY W Ha
POM3BOJICTBE;

OTpe/ieNICHNs] BO3MOXKHOCTH TMPOTEKAHUS XWMHUYECKHX IMPEBpAIleHUN B
Pa3IMYHBIX YCIOBHSX U OLIEHKU WX MOCIIEICTBUI;

pacro3HaBaHus U UACHTU(UKAIIMH BaKHEHIIINX BEIIECTB U MaTEPUAJIOB;

OILICHKH KauyeCTBA MUTHEBOW BOJIBI M OT/ACIHHBIX MHUIIEBBIX TPOAYKTOB;

KPUTHYECKON  OLIEHKH  JIOCTOBEPHOCTH  XHMHUYECKOW  HWHQOpMAIHH,
TIOCTYTAOIIEH U3 Pa3IMYHBIX UICTOYHHKOB.

Conaep:kanue TeM y4eOHOI0 MpeaMeTa XUMHUS
10 xmacc (0a30BbIN ypOBEHbB)

BBenenue

HaGmonenne, mnpeamnonoxenue, rumnore3a. [loMck 3aKOHOMEPHOCTEH.
Hayunsb1ii sxciepument. BeiBos.

Tema 1. Teopust cTpoeHUsS OpPraHUYECKUX COEIMHEHUM

[Ipenmer oprannyeckor XumMuu. MecToO U 3HAYEHHUE OPraHWYECKOM XMMHUU B
CUCTEME ECTECTBEHHBIX HayK. BalleHTHOCTh. XuMuueckoe cTpoeHue. OCHOBHBIE
MOJIOKEHUSI TEOPUU CTPOCHUSI OPraHUYECKUX COCIMHECHUH. YTJIEPOIHBIA CKEJIET
OpraHUYeCKON MOJIeKyJbl. KpaTHOCTh XumMHudeckou cBsizu. M3omepust 1 u3oMepsl.

Tema 2. YrieBogopoabl U UX MPUPOAHBIE HMCTOYHUKHU

Ankansbl. [IpupoaHslii ra3, €ro COCTaB U NPUMEHEHUE KaK UCTOYHUKA SHEPTUH
U XHUMHUYECKOIO ChIpbA. ['OMONOrHYecKkuil psAx MNpPeNesbHBIX YIIE€BOIOPOIOB.
N3omepusa n HOMEHKIIaTypa ajakaHoB. MeTaH U 3TaH Kak MPEICTABUTENIN aJKAHOB.
CgoiicTBa (TOpeHME, peaklMu 3aMEIleHUs, MHUPOJIU3, JETHAPUPOBAHUE).
[Ipumenenue. KpekuHr u wu3oMepu3anus ajlkaHOB. AJKWIbHBIE PaJUKAJIbL.
MexaHu3M cBOOOHOPAUKAIBHOTO TaJIOT€HUPOBAHHUSI AIKAHOB.

AJnkeHbl. OTWIEH KakK MpeIcTaBUTENb ajkeHoB. [lonmydeHue sTuieHa B
MPOMBITINICHHOCTH (JIETHAPUPOBAHUE 3TaHA) W B Jlaboparopuu (JeruapaTaims
staHona). CBoiicTBa (ropeHue, OpOMHUpPOBAaHUE, TUApaTalUs, MOTUMEpPHU3ALINS,
okucinenue pactBopoM KMnO4) u npumenHenue dtuieHa. IloaudTumieH.
[Ipormnien.  CrepeoperyisspHocTh noqnMepa. (OCHOBHBIE TIOHATHUS XWMHU
BBICOKOMOJIEKYJIAPHBIX COCTMHEHNN. Peaknu nonmmMepusanmm.

Juenbl. byTtamueH W H300peH KakK IPEACTAaBUTENIM JUCHOB. Peaknuun
MPUCOEANHEHUS C  y4yacTHEM  CONPSIKEHHBIX  JAUEHOB  (OpoMHUpOBaHUE,



MOJINMEpU3alLMsl, TUIPOraJloreHUpOBaHUE, TruapupoBaHue). HaTypanbHblii H
CUHTETUYECKUHN Kay4yyKu. Pe3uHa.

AnkuHbl. AUETUIEH KakK IpPeACTaBUTENb alKWHOB. llomydyenue anertminena
KapOUAHBIM U METaHOBBIM criocobamu. [lomydyenue kapbuaa kanbuus. CBoiicTBa
(ropenue, 6poMHpOBaHUE, THIpATALMs, TPUMEPU3ALIMS) U IPUMEHEHUE alleTUJIeHA.

Apenbl. ben3on kak npeacraBuTenb apeHoB. COBpeMEHHbIE MPEICTaBICHUS O
ctpoeHun Oen3ona. CBoiicTBa OeH3ona (ropeHue, HUTpOBaHUE, OPOMUPOBAHUE) U
ero mnpuMeHenue. Hedptp u cmocobst ee mnepepadotku. CocTtaB HeDTH.
[lepepaboTka He(dTHU: TmEperoHka H KpeKUHT. PuQOPMUHI HHU3KOCOPTHBIX
HedTenponykToB. [ToHsTHE 00 OKTAHOBOM YHCIIE.

Tema 3. Kucnopoaconepxaiine oOpraHu4ecKue COEeIMHEHHS

Cnuptel. MeTaHON U 3TAHOJ KaK MPEICTaBUTENN MPeaeabHbIX OJJHOATOMHBIX
cnuptoB. CBOMCTBa 3TaHONA (TOpPEHUE, OKHCIEHHWE B albJAETU[, JErHapaTaius).
[lonyyenune (OpoXkeHUEM TIIOKO3bI M THJApaTalMedl STHIIEHA) M TNPUMEHEHHE
ATaHoja. OTWIEHIVIMKOJb. [JMUEpUH Kak elle OJUH  MpeJCTaBUTEINb
MHOTOaTOMHBIX cIUPTOB. KauecTBeHHas peakiiysi Ha MHOTOATOMHBIE CITUPTHI.

®enon. Tlonyuenue ¢enona u3 kameHHoro yris. KameHHblil yronb u ero
ucnosb3oBanre. KokcoBaHHE KaMEHHOTO  yIis, Ba)KHEWIIUWE  MPOJTYKThI
KOKCOXMMHYECKOTO TMpOU3BOJACTBA. B3amMHOe BIMsSHHE aTOMOB B MOJEKYJe
¢denona (B3aumoaeiicTBue ¢ OPOMHON BOJION M ruApokcuioM Hatpus). [lomyuenue
U IpUMEHeHMe (peHona.

Anppernnpl.  P@opManpAeTHI M AlETAIBIACTHI KaK  IPEICTaBUTEIN
anpaerunoB. Ilonstue o xeroHax. CBoilcTBa (peakuusi OKHUCIEHHS B KUCJIOTY H
BOCCTQHOBJIEHUSI B CHUPT, peakuus IOJMKOHJEHCAlMU QopManbleruia c
¢penonom). Ilonyuenune (OKuCIEHUEM CIIUPTOB) U NpUMEHEHUE (opMaibAeruaa u
aneranpaeryaa. deHonopopmanbaeruiHple MmIacTMacchl. TepMONIacTUYHOCTh U
TEPMOPEAKTHUBHOCTb.

KapOoHoBbIe KHCIIOTBI. YKCYyCHasi KMCJIOTa KakK MpEeACTaBUTENb HPEAEIbHbIX
OJTHOOCHOBHBIX  KapOOHOBBIX  KHUCJIOT. CBOHCTBa  YKCYCHOM  KHCJIOTBI
(B3anMOJEICTBUE C METAJIaMH, OKCHJIaMH METaJuIOB, THIPOKCUAAMU METAIIJIOB U
coJsiMu; peakuus srepuduxanun). [lpuMeHeHne yKCycHON KUCIIOTHI.

Crnoxubie 3¢upsbl 1 xupbl. Cl10KHbIE H3PUPHI KaK IPOAYKTHl B3aUMOIECHCTBUS
KHCJIOT CO CIUpTaMH. 3HaYEHHUE CIOXKHBIX 3(UPOB B MPUPOJE U KU3HHU YEIIOBEKA.
OTtnenbHBIE TPEICTABUTENN KHCIOT HHOTO CTPOEHUS: OJICMHOBAas, JIMHOJIEBAs,
JMHOJIEHOBasA, aKpUJoBas, IaBeseBas, OeH3oWHas. JKupbl Kak cioxHbIE 3()UPBI
TJIMIEPUHA U )KUPHBIX KapOOHOBBIX KUCIOT. PacTuTenbHbIE U )KUBOTHBIE KHUPBI, UX
coctaB. ['maponus wnm ombuleHHE >XUPOB. Mpu1d. CHHTETHUYECKHE MOIOIINE
cpeactBa (CMC). TlpumeHeHue >XUpoB. 3aMeHa KUPOB B TEXHUKE HEMHUILIECBHIM
CBIPBEM.

VYrneBogel. Ilomstue 00 yrimeBojgax. [nmoko3a Kkak —TpencTaBUTENh
MoHocaxapuaoB. [loHsATHE O MBONCTBEHHON (DYHKIIMHM OPraHUYECKOTO COCTMHCHHUS
Ha NpUMEpEe CBOMCTB IJIIOKO3bl KaK ajbJerujia U MHOIOATOMHOIO CIHpTa —
anbJEeruAOCIUpPTa. BpoKeHHEe TIIIOKO3bl. 3HAYEHWE W NPUMEHEHHE TJIFOKO3BI.
@pykro3za Kak uzoMep IIoKo3bl. Caxapo3a Kak NpEICTaBUTENb AUCAXapUIOB.
[IpomsBoacTBo  caxapa. Kpaxman wu  memwmonosa Kak — OpeACTaBUTENU
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nosnvcaxapuoB. CpaBHEHHE UX CBOWCTB U OuWojorumyeckas poib. Ilpumenenue
ATUX MOJUCAXAPUJIOB.

Tema 4. A3zoTconepxaniye OpraHu4eCKUe COETUHEHUS

AMuHBL. MeTWIaMuH Kak MpeACcTaBUTENb alu(aTUYecKuX aMUHOB M aHWJINH
— Kak apomarhdeckuxXx. OCHOBHOCTh aMHHOB B CPaBHEHHM C OCHOBHBIMH
CBOMCTBaMH aMMHaka. AHWUJIMH M €ro CBOWCTBA (B3aWMOJICHCTBHE C COJISHOM
KHCJIOTOM ¥ OpOoMHOM BOjoi). B3auMHOe BIMSHHUE aTOMOB B MOJIEKyJax
OpPraHMYeCKUX COCIUHEHUW Ha mnpumepe aHwiuHa. [lomydyeHue aHWUIMHA 10
peakiuu H. H. 3ununa. [IpumMenenue aHunmHa.

AMMHOKHMCIOTH. [JMUMH © ajaHUH KaK NPEACTaBUTENN NPUPOIHBIX
aMUHOKHMCJIOT. CBONCTBAa aMHHOKHCIOT Kak amM@(OTEepHBIX OpPraHUYECKUX
COCOMHECHUN (B3aMMOJCUCTBHE C IIeloYyaMH W KuciaoTtamu). (OcoOeHHOCTH
IUCCOLIMAIIMM  aMUHOKHUCJIOT B BOJHBIX pPacTBOpax. bHUMOJSIpHbIE HOHBI.
OO6pa3oBaHue TMOJUIENTUIOB. AMHHOKAIIPOHOBAs KHUCJIOTa KakK MPEICTABUTEIb
CUHTETUYECKUX aMUHOKHUCIOT. [IOHATHE O CUHTETHYECKUX BOJOKHAX HAa MpUMEpE
KanpoHa. AMMHOKHUCJIOTBI B MPHUPOJE, MX Ouojoruueckas poiib. HezameHumbie
AMHUHOKHUCJIOTHI.

benku. benku kak momunentuasl. CTpykTypa 0eakoBbIX Mosiekyn. CBolcTBa
0enkoB (TopeHue, TUAPOIIU3, IIBETHBIC peakinK). buosorndyeckas posib OSIKOB.

HyknenHnoBbie kuCnOThl. HyKJI€HMHOBBIE KHUCIOTHI KaK MOJHUHYKJICOTHUIBI.
Crpoenne nykineoruaa. PHK u JIHK B cpaBHenuu. MX posib B XpaHeHUU U
nepenaye HacieICTBeHHOM wuHpopManuu. [loHsATHE O TEHHOW HWHXKEHEPUU H
ouorexHonmoruu. ['eHeTHMyeckass CBsI3b MEXIY KJlaccaMH  OpraHMYeCKUX
coenuHeHui. [ToHsATHE O rEeHETUYECKOW CBSI3M M T€HETUYECKUX psllax.

Tema 5. XuMus U Ku3Hb

[Tnactmaccsl u BosokHa. [lomuMepusanus U MOJUKOHIEHCAIUS KaK CIIOCOObI
MOJIyYEHUSI CHUHTETHYECKHUX BBICOKOMOJEKYISPHBIX coequHenuil. [lomyudenue
UCKYCCTBEHHBIX BBICOKOMOJIEKYJISIPHBIX COSAUHEHUN XUMUYECKOW MOAU(BUKAITICH
OPUPOJHBIX MOJUMEPOB. CTpOECHHE MOJMMEPOB: JIMHEMHOE, MPOCTPAHCTBEHHOE,
cetyatoe. llonsatne o muactmaccax. TepMOIIacTUYHBIE UM TEPMOPEAKTUBHBIE
nosuMepbl. OTAeNbHBIE MPEICTABUTENN CUHTETHYECKMX U HCKYCCTBEHHBIX
MOJIUMEPOB:  (peHOIODOPMATBICTHAHBIE CMOJIbI, TMOJMUBUHWIXJIOPUI, TedIoH,
uesurynona. Ilonatue o XxumMuyeckux BOJIOKHaxX. HaTypaiibHble, CUHTETHYECKHE U
HUCKYCCTBEHHbIE BOJIOKHa. Kiaccudukamus ©  OTHCNbHBIE MPEIACTABUTEIH
XUMUYECKUX BOJIOKOH: alleTaTHoe (TpHUalleTaTHbI MIEIK) H BHUCKO3HOE,
BUHWIXJIOPUJIHOE (XJIOPUH), TOJUHUTPUIIbBHOE (HUTPOH), MOJUAMUJIHOE (KaIpoH,
HaWJIOH), noau3(dupHOE (JaBCaH).

®epmentpl. @DepMEHTHl KaK OWOJOTHYECKHE KaTalau3aTopbl OeTKOBOM
npupoasl. [lonstue o pH cpempl. OcoOeHHOCTH CTPOCHUS W CBOWCTB
(cenmekTHBHOCTH M 3 (PEKTUBHOCTD, 3aBUCUMOCTh JICHCTBUA OT Temrnepatypsl u pH
cpenbl  pactBopa) (EpPMEHTOB MO  CPAaBHEHUIO C  HEOPTaHUYECKUMHU
KatanuzaTopamu. Poiib (hepMEHTOB B XKU3HEAECATEIbHOCTH >KUBBIX OPraHU3MOB U
MPOU3BOJCTBE.

Butamunsel. [lonstue o ButamuHax. Buabl BUTaMUHHOW HEIOCTATOYHOCTH.
Knaccudukanusa BuramunoB. Butamun C Kak mpeacTaBUTENb BOJAOPACTBOPUMBIX
BUTAMUHOB U BUTAMUH A KaK MPEJICTABUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.
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I'opmonsl. TloHsiTHE 0 TOPMOHAX Kak OMOJIOTMYECKH AKTHBHBIX BEIIECTBAX,
BBIMIOJIHAIOMINX JSHAOKPUHHYIO PETYJSLUHUI0 KU3HEACATEIbHOCTA OpPraHU3MOB.
Baxxneiimue CcBOHCTBa TOPMOHOB: BBICOKas (PU3MOJOTMYECKass aKTUBHOCTD,
JUMCTAHIIMOHHOE JeHCTBHUE, OBICTpoe paspylieHue B TKaHsiX. OTaenbHbIC
MpeACTaBUTENIM TOPMOHOB: MHCYJIWH W ajpeHanuH. [Ipodunaktuka caxapHOro
nuabera. [loHsITHE O CTEPOUIHBIX TOPMOHAX HA TPUMEPE MOJIOBBIX TOPMOHOB.

JlexapcTBa. JlekapcTBeHHas XUMHS: OT SATPOXUMHHU U (apMakoTepanuu A0
XUMUOTEpanuu. AHTUOMOTHMKM U 1ucOakTepuo3. HapkoTudeckue BelecTra.
Hapkomanusi, 6oprba ¢ Heil u npodunakTuka. Perenue 3a1a4d 1mo opraHu4eckoi
XUMUHU.

Pemennie 3amau Ha BBIBOJ (DOPMYJIBI OPraHUYECKUX BEIIECTB MO MPOIYKTaM
CTOpaHUs U MAaCCOBBIM JOJISIM JIEMEHTOB.

Hemounctpanuu. IlnaBiaenue, oOyriuBaHWEe UM TOPEHHE OPraHUYECKUX
BeIIeCTB. Mojenu MONEKyJ NMPeACTaBUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
coequHeHui. l'opeHue wmeraHa, HTuieHa, anetuieHa. OTHOLIEHWE MeETaHa,
ATUJICHA, alleTHWIeHa U OEH30J1a K pacTBOpaM IepMaHTaHaTa Kajaus U OpOMHOMU
Bojie. IlonmydeHue HTUNIEHA peakuUMed AeruapaTallMd 3TaHOoJa, AaleTUJIeHa —
TUAPOIU30M KapOuaa Kanmblius. PasnokeHue Kkaydyka TpH  HarpeBaHUH,
UCIIBITAHUE TIPOJYKTOB PA3JIOKEHUS Ha HenpenenbHOCTh. Kosuekuus oOpasiion
HeTH W HEPTEHPOAYKTOB, KAMEHHOTO YIJs M MPOJYKTOB KOKCOXHMHUUYECKOTO
npousBoAcTBa. OKHCIIEHHE cnupTa B anpieruj. KauecTBEeHHbIE peakUuu Ha
MHOTOaTOMHBIE CHOUPTHL. PacTBopuMOCTb (eHona B BoJEe TMpPH  OOBIYHOM
TeMmIeparype W npu HarpeBanuu. KadecTBeHHble peakiuu Ha (eHois. Peakims
«CepeOpsSHOro 3epKajiay allbJeruJ0B W TIIOKO3bl. OKHUCIEHHE ajbACTUIOB U
TJIFOKO3bI B KHCIIOTY ¢ moMolibio ruapokcuaa menu (II). KauectBennas peaxius
Ha kpaxmai. Komnekuus a¢upHbix macen. Komnekius miactMace M M3ACIUNA U3
HuX. KoJekuuss MCKyCCTBEHHBIX BOJIOKOH M M3JEIWKA M3 HUX. B3auMmojeincrue
aMMHaKa ¥ aHWJIMHA C COJISTHOM KucioTod. Peakmus aHwimHa ¢ OpOMHOI BOJIOMN.
Jloka3zaTtenbCTBO Hamu4usl (DYHKIIMOHANBHBIX TPYII B PacTBOPaxX aMHHOKHCIOT.
PactBopenue u ocaxaenue 6enkoB. LIBeTHBIE peakiuu 6enkoB. ['opeHne nTuybero
nepa u mepcersiHor Hutu. Mogens mosiekyJibl JIHK. Tlepexonsl: 3TaHO0I — 3THIICH
— BTUJIEHIJIMKOJIb — 3TUIEHITUKONAT Meau (I1); aTaHom — 3TaHanb — 3TaHOBas
kuciora. Kosekuusi miacTMace, CHHTETUYECKHMX BOJIOKOH M M3AECIUM W3 HHUX.
Paznoxxenue nmepokcuaa BOIOPO/Ia KaTtaaa3ol ChIPOTO Msica M ChIPOTO KapToQes.
Komnexuuss CMC, copepxamnux sH3uMBI. McnblTanue cpenbl pactBopa CMC
uHauKaTopHOW Oymaroi. Koiekuuss BUTaMUHHBIX mpenapartoB. McmobiTanue
Cpeabl pacTBOpa acCKOpOMHOBOM KHCJIOTHI MHAWKATOpHOM Oymaroi. Mcmbeitanue
anTEYHOTO MpernapaTa MHCYINHA Ha OEJIOK.

JlaGopatopHbie oOmBITEL. M3roToBieHHEe MoOAENeld MOJEKYT OPraHWYeCKHX
coeauHeHui. O3HaKOMIJIEHUE C KOJUIEKIMEW o0pa3loB HEPTH, KAMEHHOIO YIS U
MPOAYyKTOB WX mepepabotku. OOHapykeHHe B KEPOCHMHE HEMPEeeTbHBIX
coeuHeHn. O3HAKOMJIGHHE C KOJUICKLIMEH KaydykoB W oOpasliaMu U3JeNui U3
pe3uHbl. PacTBOpeHHe riuueprHa B BOJAE W B3aUMOJCHCTBHE C THUIPOKCUAOM
meau (II). CBolicTBa yKCYCHOM KHMCJIOTBI, OOIIHME CO CBOMCTBAMU MHHEPATbHBIX
KUCIOT. JloKa3aTenbCTBO  HENMPENEIbHOTO  XapakTepa  JKHAKOIO  KHpa.
B3aunmopelicTBue mitoko3sl U caxapossl ¢ ruapokcuaom meau (II). Kauectsennas
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peakius Ha Kpaxmas. O3HaKOMJIEHHE C KOJUIEKIMEN IUIaCTMACC U U3AENUM U3 HUX.
O3HakoOMJIEHHE C KOJUIEKIIMEH MCKYCCTBEHHBIX BOJOKOH M M3JIEJIHA W3 HUX.
PactBopenue 6enkoB B Bojie. OOHapykeHHe 0eakoB B MoJjioke. O3HaKOMJIEHUE C
KOJUIEKIIMEN CHHTETUYECKHX BOJOKOH M u3Aenud u3 Hux. O3HAKOMIIEHHE C
koyekuuert CMC, coaepxkamux sH3uMbl. HMcnbitanue cpenasl pactBopa CMC
MHIUKAaTOpHON Oymaroil. O3HaKOMIIEHHE C KOJUJIEKIIMEe BUTaMHHOB. McrmbiTanue
Cpellbl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHAMKATOPHON OyMaroiu.

[Ipaktuueckass pabora Ne 1. Pemenue »sKcriepuMEHTANbHBIX 3a7ady Ha
UICHTU(PUKALMIO OPTaHUYECKUX COCTUHEHUN.

[Ipaktuueckas pabora Ne 2. Pacnio3HaBaHuUE MJIaCTMACC U BOJIOKOH.

11 kmacc

CoBpeMeHHbIE TPEACTABIEHUS] O CTPOCHUHU aTOMa

AtoMm. UBotomnbl. Amomuwvie opoumanu. S-, pP-anemenmol. OcobeHHOCMU
CMpOeHUsL  JNIeKMPOHHBLIX  000]I04eK  amoMoO8  NepPexOoOHblX  IJNeMEeHMO8.
[Tepuonnyeckuii 3aKOH U MEPUOAUYECKAsE CUCTEMAa XUMUYECKUX AieMeHToB [. .
Menpeseena.

JeMonctpaiuu. Paznuuabie GopMbl MEPUOTUIECKON CUCTEMbI XUMHUECKUX
aneMmeHToB J[. 1. MeHnpeneena.

Xumuueckas cBs3b. BelecTBo

KoBanenTHasi cBsi3b, €€ pPAa3HOBUAHOCTH M MEXaHU3MbI 0Opa30BaHMUS.
DneKTpooTpUIATENbHOCTh. (CTENEeHb OKHCIEHUS M BAJICHTHOCTh XUMHUYECKUX
snemeHToB. HMonnHas cBs3b. KaTuoHel u aHuoOHBL. MeTamnueckas CBS3b.
Booopoonas ces3we.

KauecTBeHHBII M  KOJIMYECTBEHHBIM COCTaB BemlecTBa. BemiecTsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

[TpuanHbl MHOTOOOpA3HsI BEMIECTB: H30MEPHS], TOMOJIOTHSI, AJITIOTPOTIHSL.

SBneHusa, NPOUCXOASALIME TPU PACTBOPEHUU BEUIECTB — paspyuleHue
Kpucmaniuyeckou pewemku, oug@ysus, TUCCOLMAIINS, TUIPATAIIHS.

Yucteie BemecTBa W cMecu. VcThHHBIE pacTBOphl. Pacmeopenue Kak
Quszuxo-xumuyeckuii npoyecc. CrnocoObl BBIpRXXEHHsS] KOHIIEHTPAIMU PACTBOPOB:
MAaccoOBasi 10J1s1 PAaCTBOPEHHOTI0O BelllecTBa. J(ucconuanus 3MeKTPOIUTOB B BOJAHBIX
pactBopax. CunbHble u crabdwvie snekmpoaumol. 301U, eeiu, NOHAMuUE 0 KOLIOUOAX.

Hdemonctpaimu. Mojienu KpucTaluimdeckux pemerok. O0pas3iikl MUHEpPaIoB
C HWOHHOM KPHUCTAJUIMYECKOM  PEIIETKOW: KalblUMTa, Traaura. Mojaenu
KPUCTAJUNTMYECKUX PEIIeTOK anMasa, rpadura (mim KBapia). Mojeiab MOJEKYJIbI
JNHK.  O6pasupt  mmactMace  (dbeHonodopmanbaeruanbie,  MOJIHYPETaH,
MOJIUATUJICH, TIOJIUMPOTIMICH, TIOJTUBUHUIXIOPHUA) U u3fenus u3 HuxX. OOpasibi
BOJIOKOH (IIepCTh, IIENK, AalleTaTHOE BOJIOKHO, KalpoOH, JIaBCaH, HEWJIOH) U
m3nenust u3 Hux. OOpasibl HEOPraHUYECKUX IOJIUMEpPOB (cepa IIacTUyecKas,
KBap1l, OKCUJ] aTFOMUHUS, TPUPOIHBIE ATFOMOCHIIUKATHI).

JlaGoparopHbie omnbiThl. OmnpeaesieHHEe TUIA KPUCTATIMYECKOU PpEIIeTKU
BEIIECTBA M OMHCAHHE €r0 CBOMCTB. O3HAKOMIJIEHHE C KOJUICKIHMEN IMOJUMEPOB:
IJJACTMAaCC W BOJIOKOH W wu3aenust u3 HuX. O3HAKOMIICHHE C JUCIIEPCHBIMU
CHUCTEMaMH.
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[Ipaktuueckass pabora No 1. IlomyueHue, coOupaHue M pacro3HABaAHUE
rasos.

Kontponbsnas pabora Nel mno Ttemam: «llepuommueckuit 3axon [I.U.
MenpaeneeBa. CTpoeHre aToMa.

XUMHUYECKUE pEAKIUU

Knaccudukanus XuMrU4ecKuX peakuuid B HEOPraHUYECKOM U OpraHu4ecKon
XUMHUH.

Peakiiuu monHoro o6MeHa B BOJHBIX pacTBopax. Cpeia BOJHBIX pacTBOPOB:
KHCJIasi, HeUTpasbHasi, menounas. Booopoousiii noxazamens (pH) pacmesopa.

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKUUU. IDIeKMpoau3 pacmeopos u
Dpacniagos.

CkopocTh peakiuu, ee 3aBUCUMOCTh OT pa3InyHbIX pakTopoB. Karanus.

O6patuMoCTh peakiuii. XHUMHYECKOE PABHOBECHE U CIHOCOOBI  €ro
CMEIIICHUS.

Hemonctpaiuu. O3oHatop. Mogenu woJekyn H-OyraHa u u300yTaHa.
3aBUCUMOCTh CKOPOCTH pPEaKIMu OT TMPUPOALI BEIIECTB HA MOpUMEpe
B3aMMO/JICMCTBUSI PACTBOPOB PAa3JIMUHBIX KHUCJIOT OJMHAKOBOW KOHIIEHTpAIMU C
OJIMHAKOBBIMU TpaHyJaMH IIMHKA. Pa3iioxeHue nepokcuja BoAOpoAa ¢ MOMOIIbIO
karanuzaTopa (okcuga mapranna (IV)) m karamasel ChIpOro Msica M CHIPOTO
kaprodens. [Ipumepsl HEOOpATUMBIX peakiuil, UAYIIUX ¢ 00pa30BaHUEM OCaJIKa,
raza Wwid BoJbl. VcmbplTaHue pacTBOPOB 3IIEKTPOJIUTOB W HEIJIEKTPOIUTOB Ha
npeamer — auccoumanuu.  [Ipocreliine — OKHUCIWTEIBbHO-BOCCTAHOBUTEIbHBIE
peaKIuu: B3aUMOJICICTBUE IIMHKA C COJSHOW KHCIOTOM M JKelle3a C pacTBOPOM
cynbdata menu (II). Moaens asekTponusepa.

JlaGopaTtopHble OOBITHL. Peakiusi 3amenieHuss MEAW >KEJIe30M B PAacTBOpE
MeIHOro Kyrnopoca. Peakiuu, uaymue ¢ oOpa3oBaHMEM OCajKa, ra3a U BOJIBI.
[TonyueHne Kuciaopona pa3ioKEHUEM NEPOKCHIA BOAOPOJA C MOMOIIBIO OKCHIA
mapranna (IV) xaramaser ceiporo  kaptodens. Ilomydenue  Bomopoaa
B3aMMOJICVICTBUEM KHUCJIOTHI C IIMHKOM. Pa3nuyHbIe Ciydau rHIpoOIIn3a COJICH.

KontponbHas pa6ota Ne 2 110 TeMe « XUMHYECKHE PEaKITUU»

BemniecTBa 1 nx cBolicTBa

Kiaccudukaiys HeEOpraHWYeCKHX COSTUHCHHH. XWMHUYECKHE CBOHCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUM.

Mertamabl. DIEKTPOXUMHUYECKUNA pAJ  HampshkeHuid MetaiioB. O6miue
CIOCOOBI TIONY4YeHHUS] MeTaioB. [lowamue o koppozuu memannos. Cnocobul
3auumol 0m KOPpO3UU.

Hemeramnbl. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA THUIMYHBIX
HeMeTaioB. O01as XxapakTeprucTUKa MOATPYIIIIBI TAJIOTE€HOB.

Hemonctparmu. Komnekuuss o0pa3noB  MeTa/uioB.  BsaumMojeicTBue
IEJTOYHO3EMEBHBIX METAJUIOB C BOJOW. B3auMmopencTBHEe LHMHKA C YKCYCHOM
KUCJIOTOM. B3ammonencTBue Meaum ¢ KOHUCHTPHUPOBAHHOW Aa30THOW KHCIIOTOM.
B3anmojelicTBue KOHIEHTPUPOBAHHOM CEpHOM KHUCIOTHI ¢ caxapoM. OOpasiisl
MPUPOJIHBIX MUHEPAJIOB, COACPXKAIMX XJIOPUJl HaTpusi, KapOOHAT KaJbIus,
docdar kanbiusa. KayecTBeHHbIE peakiiMi HA KATUOHBI U @aHUOHBI.

JlaGopatopHbie onbIThl: McnibITaHUE pacTBOPOB KUCIOT, OCHOBAHUN U CONei
WHAWKATOpaMu. B3auMoJeicTBue COJMSIHONM KHCJIOTBI M PacTBOpa YKCYCHOM
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KHUCJIOTHI C METAJUIaMU. B3auMoIeiCcTBHUE COITHOM KUCIOTHI U PacTBOpPa YKCYCHOM
KUCJIOTBI C OCHOBaHUSAMHU. B3anMMOIEHCTBUE COJISIHOM KHCIOTBI M pPacTBOpa
[TonyyeHne u CBOMCTBAa HEPACTBOPUMBIX

YKCYCHOM  KHUCJIOTHI

C COJIsIMHM.

OCHOBAaHUU.

IlpakTrueckas padora No 2.

«PelieHrue SKCIEPUMEHTAIBHBIX 3a1a4 Ha
UIECHTU(PUKAINIO OPTaHUYECKUX U HEOPTAaHUYECKUX COSTUHECHUI.
3auet no TeMme: «BelecTsa U UX CBOUCTBAY.

TeMaTnyeckoe VIAHMPOBAHUE € YKa3aHHEM KOJUYECTBA YaCOB, OTBOAUMBIX
HAa OCBOCHME KAKA0H TeMbl U (pOPM KOHTPOJIA.

10 knacc
Ne Paznen/rema Kon-Bo wacoB | ®opMmbl oOpranuzanuu yd4eOHbIX
n/m 3aHATUN U KOHTPOJIA
1 | Tema 1. Brenenue B opraHu4ecKyrO 1
XUMHFO
2 | Tema 2. Teopus CTpoeHUs 3 KonTponbnas padora Ne 1
OPraHN4YeCKUX COECTUHECHUN
3 | Tema 3. YTi1eBoAOPOIBI U UX 9
TIPUPO/THBIC HCTOYHUKH
4 | Tema 4. Kucnopoacoaepxariie 8
OpPraHWYECKUE COCTUNHEHHS
5 | Tema 5. AzoTcoaepxaimue 8 [TpakTrueckast pabota Ne 1
OPraHWYECKUE COCTMHCHUS Kontposbnas padorta No 2
6 | Tema 6. Xumusi U XKU3HBb 4 [TpakTruueckast pabota Ne 2
7 | Pezeps 2
11 xnacc
No Paznen/Trema Kon-Bo wacoB | ®opMbl opraHu3anum yueOHbIX
n/m 3aHATUNA U KOHTPOJIS
1 | Tema 1. CoBpemeHHBIC 3
MIPEJICTaBJICHUS O CTPOCHUH aTOMa.
[Tepuoanueckuii 3akon /. U.
Menneneesa.
2 | Tema 2. CrpoeHue BeliecTBa 12 [TpakTrueckas padota Ne 1
KonTpomnsnast pabora No 1
3 | Tema 3. XumudecKkue peakiuu 9 KonTponbnas padorta Ne 2
4 | Tema 4. BemecTBa 1 UX CBOMCTBa 10 [TpakTrueckas pabota No 2
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