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INPOI'PAMMA KYPCA XUMHUHU

g 10—11 kaaccoB
001eo0pa3oBaTe/IbHbIX YUpesKIeHuil

ba3oBblii ypoBeHb

HHOACHUTEJBHAA 3AIIMCKA

Hacrosimas nmporpamMma cocrabiieHa Juist ydamuxcs Xumuu 10—11 kiaccoB 0011eo0pa3oBaTelIbHbIX YUPEIKICHHN Ha 0a30BOM YPOBHE
Il Bapuant — 35 u/rox (1 u/Hen.). Dta mporpaMma peKOMEHIYETCs MIKOJbHUKAM, KOTOpbie K 10 Ki1accy He BIOpaIi CBOIO Oy IyIIYIO CIEIHATBLHOCTD,
CBSI3aHHYIO ¢ XuMHel 1 DeepalibHOr0 KOMIIOHEHTA TOCYIaPCTBEHHOT0 00pa30BaTEIbHOTO CTaHIApTa CPEJHEr0 00IIero oopasoBaHusl (YTB. IPUKA30M

Munncrepcrsa oOpazoBanus v Hayku PD ot 17 mas 2012 1. N 413)

[lepeueHp yueOHUKOB:

M.H. AdanacbeBa, Xumus. 10-11 knacc. Paboune mporpammsl. ba3oBblit
ypoBeHb. [IpenmerHast nuaus yueOnukoB Pymsutuc @I'OC. M.:
[Ipoceemenue, 2014

Xumus. 10 kmace: yue0. 11 o61eo0pa3oBaT. opraHu3aiuii: 0a30BbIi
ypoBens /I".E.Pyn3utuc, ®.I'.denpaman.-4-e uza.-M.:
ITpocsenienne,2018.-224c

Xumus. 11 knace. YueOHuk 1u1st 061eo0pa3oBaT. OpraHu3aluil ¢ mpui. Ha
anektpoH. Hocutene/ I'.E. Pymsutuc, ®.I'.®enbaman.- M.: [IpocBemienue,
2014.-224 c.

HaHHBIfI KypC ydaliuecCs u3y4aroT mocCJji€ Kypca, rac OHU IMO3HAKOMHUJIIUCE C BaXXHEHIITNMH XUMHUYSCKUMHU MOHATHUAMMU, HCOPTaHUYICCKUMU 1
OpPraHNn4€CKUMH BCIICCTBAMU, MIPUMECHACMBIMHA B ITPOMBIINIJICHHOCTH U B HOBCC}IHGBHOﬁ JKHU3HU.

I/I3yquHe XHMHU B CTapmeﬁ IIKOJIe Ha 0a30BOM YPOBHC HAITPABJICHO:

* Ha OCBOEHHE 3HAHUH 0 XUMUUIECKOM COCT&BJ’ISIIOHIGIZ eCTeCTBeHHO-HaYQHOﬁ KapTUHBI MHpa, O BaXXHEHIITNX XUMHYECKUX IIOHATHUAX, 3aKOHAX U

TEOpUsIX;

¢ Ha OBJIAICHUEC YMCHUSAMMU ITPUMCHSATH MMOJYUCHHBIC 3HAHUA JIA 00BIACHEHUS pa3HOO6p33HBIX XUMHYECKHUX SIBICHHUH 1 CBOIICTB BCUIECTB, 1JIA

OLICHKHU POJIM XUMHU B PA3BUTHU COBPCMCHHBIX TEXHOJIOTUM 1 IMOJIYYCHHUHU HOBBIX MaTCPUAJIOB,
¢ Ha pa3sBUTHE [MTO3HABATCIIBHBIX UHTCPECOB U MHTCIIJICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce CaMoOCTOATEIIBHOTO HpI/I06peTeHI/I5[ XUMHUYCCKUX

3HAHU# C UCII0JIb30BaHUEM Pa3InYHbIX UCTOYHUKOB I/IH(I)OpMaI_II/II/I, B TOM YHUCJIC KOMIIBFOTCPHBIX;
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* Ha BOCIIMTAaHHe YOEXKIEHHOCTH B IO3UTHUBHOMN POJIM XMMHHU B )KM3HU COBPEMEHHOTO 0011eCTBa, HEOOXOAUMOCTH XUMUYECKH I'PAMOTHOTO
OTHOILIEHUS K CBOEMY 3JI0POBBIO U OKPYKAIOILEH Cpee;

* Ha IPUMeHEeHHe NMOJTYy4YeHHbIX 3HAHUI M YMeHMii 17151 0€30MacHOr0 UCIOIb30BAHNUS BEILIECTB U MAaTEPHAJIOB B OBITY, CEJILCKOM X0341MCTBE U Ha
IIPOU3BOJICTBE, AJI PEUICHUS IIPAKTUYECKUX 3a]a4 B [IOBCEIHEBHOM JKU3HU, IS IPEAYIIPEXKIACHMS SBJICHUN, HAHOCSIIMUX Bpe 3JOPOBBIO YEIIOBEKA U
OKpY>Karolllen cpene.

JlaHHas mporpaMmma npeycMaTpuBaeT pOpMUPOBaHUE Y YUAIIUXCS 00MIEeydeOHBIX YMEHUN 1 HABBIKOB, YHUBEPCAIBLHBIX CIIOCOOOB 1A TEEHOCTH
U KJIFOUEBBIX KOMIIETeHLIMH. B 3TOM HanpaBiieHUM IPUOPUTETAMHU AJIs Y4eOHOIr0 IIpeMEeTa «XUMUs» B CTapllel IIKoJe Ha 6a30BOM YPOBHE SIBIISIOTCS:
YMEHHE CaMOCTOSATEIbHO U MOTUBUPOBAHHO OPIaHU30BbIBATh CBOIO MI03HABATEIbHYIO JEATEIBHOCTh (OT IOCTAHOBKHU LIEJIH JI0 MTOJIyYEHUS U OLIEHKH
pe3yibTara); UCIOIb30BAaHUE JIEMEHTOB IPUUMHHO-CIIEACTBEHHOI'O ¥ CTPYKTYPHO-(YHKIIMOHAIBHOIO aHaJIM3a; ONPEeeICHUE CYIIHOCTHBIX
XapaKTepUCTHK U3y4aeMOro 00beKTa; yMEHHE pa3BEpHYTO OOOCHOBBIBATh CY)KJICHUS, 1aBATh ONPEEIICHNUS, IPUBOJUTH J0KA3aTeIbCTBA; OLIEHUBAHNE
U KOPPEKTUPOBKA CBOETO MOBEICHUS B OKPYXKAIOLIEH CpeJie; BBIIIOJHEHUE B IPAKTUYECKON JEATEIILHOCTH U B IIOBCEIHEBHOM JKU3HU SKOJIOTMYECKUX
TpeOOBAHUI; HCIIOJIF30BAHUE MYJIBTHMEIHIHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJIOTUH 7151 00pabOTKH, Iepeadu, CUCTEMaTU3allukl HH(OPMAIIHH,
co3JlaHus 0a3 JaHHBIX, IPE3EHTAlMK PE3YJIbTaTOB O3HABATEIBHOM U MPAKTUYECKOH eI TeIbHOCTH.

B kypce 10 kiacca usyuyaeTcst opranndeckasi XMMHUsl, TEOPETHUECKYI0 OCHOBY KOTOPOI COCTaBIISIFOT COBPEMEHHAsI TEOPUSL CTPOEHUSI OPIraHUYECKUX
COEUHEHM, TOKA3bIBAIOLIAs €IMHCTBO XUMUYECKOI0, JJIEKTPOHHOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS, SIBJICHUS TOMOJIOTHH U U30MEPUH,
KJaccu(UKanus 1 HOMEHKJIATypa OpraHMuecKuX COeqMHEHNH. Bech Kypc opraHMuecKoi XMMUHU MPOHU3AH HJIeeH 3aBHCUMOCTH CBOMCTB BEUIECTB OT
COCTaBa U MX CTPOEHUS, OT XapakTepa GyHKIHNOHAIBHBIX I'PYII, a TAK)KE TeHETHUECKUX CBA3EH MEXIY KJ1accaMM OPraHUYECKUX COCIMHEHHH.

B nanHOM Kypce conepikarcs BaxkHeHIe CBeeHHs 00 OTAENbHBIX BEIIECTBaX U CUHTETUUYECKUX MaTepuaiax, o JIeKapCTBEHHBIX Ipernaparax,
CIOCOOCTBYIOIIMX (POPMHUPOBAHUIO 37J0POBOT0 00pa3a KU3HU U 0011l KyJIbTYyphl UeIOBEKa.

Benymas pois B paCKpeITHM COAEPKaHMS Kypca Xumun 11 Kiracca NpuHaUIeKNAT SJIEKTPOHHON TEOPHUH, TEPUOTHUUECKOMY 3aKOHY U CUCTEME
XMMHUYECKHX 3JIEMEHTOB Kak Hanbosee o0IMM HayYHbIM OCHOBaM XUMHH.

B nanHOM Kypce cucteMaTu3upyroTcs, 0000IatoTCs U YIayOsIsI0TCS 3HaHUS O paHee N3YYEHHbIX TEOPUAX U 3aKOHAX XUMHUYECKON HayKH,
XMMUYECKHX Mpolieccax v MPOU3BOACTBAX. B 3TOM yuyalmuMcs moMorarT pa3inyHble HarJsAHbIE CXEMbl U TaOJIHIbI, KOTOPbIE MO3BOJISIOT BBLACTUTh
caMoe TJIaBHOE, CaMO€ CYIIECTBEHHOE.

CopnepxaHue 9TUX pa3AeiioB XUMUHU PACKPBIBAETCS BO B3AUMOCBS3H OPraHUYECKMX U HEOPTaHUYECKUX BEIECTB.

Oco0oe BHUMaHUE y/I€JI€HO XUMUYECKOMY IKCIIEPUMEHTY, KOTOPBIi SIBJISIETCS OCHOBOIM (pOpMUPOBaHUS TEOPETUUECKUX 3HaHUM. B KoHIIE Kypca
BBIJIETICHBI TPU MPAKTUUYECKUX 3aHATUS 0000IIAIOIET0 XapaKTepa: peleHre SKCIepUMEHTAIbHBIX 3314 [0 OPraHU4YeCKON U HEOPTaHWYECKOM XUMUH,
MoJIy4eHue, cooupaHue 1 pacrio3HaBaHHe T'a30B.

Pacnipenenenue BpeMeHu o0 TeMaM B IPOrpaMMe OPUEHTUPOBOYHOE. Y UATEIb MOKET U3MEHATH €r0 B MpeJenax roJ0BOH CyMMBbI YacCOB.

COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI



10xkaacc
35 4/rox (1 4/nen.)

OPI'AHUYECKASA XUMUA

Tema 1. TeopeTnyeckue 0OCHOBBI OPraHn4eckoil xumuu (3 4)

dopMHUpOBaHUE OPraHUYECKONM XMUMHM KaK HayKd. Teopusi CTpOEHHUs OpraHuyeckux coequHeHuit A. M. BbyrnepoBa. YriepoaHslii cKemer.

Panukanbi. OYHKIMOHAIbHbBIE TPYIIIBL. I'omonoruueckuit psa. I'omornoru. CrtpykrypHas U30MEpHsL. Homenxknarypa.
DneKkTpoHHas npupoja XUMUYECKHUX CBs3EH B OpTraHUYECKUX COCJIMHECHHUSIX.
Knaccudukanus OpPraHUYECKUX COCTUHEHHIA.

JemoncTpanuu. OOpa3ipl OpraHM4YEeCKUX BELIECTB U MaTepuajoB. Mozenn MOJIEKyJl OpraHM4eCKHX BelecTB. PacTBOPMMOCTh OpraHMUYECKUX
BEIIECTB B BOJIE U HEBOJHBIX pacTBopuTelsix. [naBienne, o0yriauBaHue 1 ropeHHe OPraHUueCKUX BEIIECTB.

YIJIEBOJAOPO/BI (12 )

Tema 2. Tllpeaenbublie yriesoaopoasl (ankansl) (3 1)

Crpoenue ankaHoB. ['omonornueckuii psg. Homenknarypa u uzomepusi. @usnyeckne U XMMHYECKUE CBOMCTBA allkaHOB. Peakius 3amereHus.
ITonyyenue u IIPUMEHEHNE AJIKaHOB. ITonsTtue 0 LUKJIOAJIKAHAX.

JemoncTpanuu. B3pbiB cmecu MeTaHa ¢ Bo3ayxoM. OTHOIIEHHE alIkaHOB K KHUCJIOTaM, IIEeJ0YaM, pacTBOPY MEepMaHIraHara Kaius U OpOMHOMN
BOJIE.

JlabopaTopHble ONbITHI. N3srorosnenune MoOZeIIen MOJIEKYJT YTJIEBOJOPOJOB 51 raJIOT€HOIPOU3BOIHBIX.

Pacuernsble 3agaun. Haxoxnenue MonekyasipHON (pOpMYJIbl OpraHUYECKOTO COEAMHEHHs 110 Macce (00beMy) IPOAYKTOB CrOpaHUs.

Tema 3. HenpeneabHble yrieBoaopoasl (4 1)

Aukenbl. CtpoeHnue ankeHoB. ['omonornueckuit psia. Homenknatypa. M3omepusi: yriaepoaHOW LENH, MOJI0KEHUSI KPATHOW CBA3M, yuc-, MpaHc-

HU30MEPUSL. XUMHYECKue CBOWCTBA: peakuuu OKHCIICHUS, MPUCOEINHEHUS, MOJIMMEPU3ALIUH. [Ipumenenue AJIKEHOB.
AJIKa M eHbl. Ctpoenue. CaoiicTBa, NIPUMECHEHHE. [Tpuponusbrit Kay4yK.
Anxunbl. Ctpoenue aneruieHa. ['omonoru u mzomepsl. Homenknatypa. dusndeckue M XMMUYECKHE CBOMCTBa. Peaknuu npucoeauHEHUs U

3aMeIIeHU. [Ipumenenue.

IleMOHCTpaIII/II/I. HOJ'Iy‘-IeHI/IC alCTUJICHA Kap6I/IILHBIM CII0COOOM. BzauMopnelicTBue aleTuiieHa C PacTBOPOM II€CpMaHIaHATa KaJIusd U 6pOMHOI71



BOJIOM. ['openue alleTUIJIEHA. Paznoxenue Kayuyka npu HarpeBaHuu u UCTIBITAHUE IPOAYKTOB pas3ioKeHus.
IIpakTnyeckas padora. [lonyueHnue 3TuneHa U U3y4eHHUE €ro CBOMCTB.

Tema 4. ApomaTudeckue yrieBoa0poabl (apeHsbl) (2 )
Apenbl. Ctpoenue 6en3oina. Mizomepus u HomMeHKIIaTypa. Pu3nvecKkrue 1 XMMUYEeCKHue CBOMCTBa OeH3oa. ['omosioru 6en3ona. I'eHeTnueckas CBs3b
apOMAaTUYECKHUX YIJIEBOJIOPOIOB c JIpYTUMHU KJlIaccaMu YIJIEBOJIOPO/IOB.
JemoncTpanun. beH3on kak pacTtBoputens, ropeHue Oenszona. OTHouieHHe OeH305la K OpOMHOW BOJIe M pPAacTBOPY IEpMaHTaHaTa Kayus.
Oxkwuciienue Tonyoa.

Tema 5. llpupoaHble HCTOYHUKH YIJI€BOA0POIOB (3 1)

[TpupoaubIit ras. Hedtp u HEPTEIPOIYKTHI. dusnueckue CBOWCTBA. CriocoOsr nepepadoTKu HEPTH.
HdemoncTpanun. O3HaKOMIICHHE C 00pa3aMu MPoIyKTOB HerenepepadoTKH.

KNUCJIOPOACOAEPKAIINME OPTAHUYECKHUE COEJUHEHMUS (16 4)

Tema 6. CimpTsol 1 GeHobI (4 9)

O,[[HO&TOMHBIG MNpEACIIbHBIC CIIUPTHI. CTpOeHI/Ie MOIJICKYII, (bYHKL[I/IOHaJ'IBHaH rpyiia. BO,Z[OpO,I[HaH CBA3b. I/I30Mep1/151 U HOMCHKJIATYpa. CBoiicTBa

METaHoJIa (aTanoma), MOJTyYeHHE u MIpUMEHEHHE. dusnonornyeckoe JeiicTBre CIIMPTOB HAa  OpraHu3M YeNoBeKa.
MHoroatoMHsbIe CIIUPTHI. OTUJIEHTIUKOITb, TJTULEPHH. CaoiicTaa, pUMEHEHHE.
DeHoIbI. Crtpoenue MOJICKYJIbI dbenomna. B3anmuoe BIIMSIHUE aTOMOB

B MOJIEKYJIe Ha IpuMepe MoJieKybl (peHoma. CoiicTBa. TokcnyHOCTh (peHomna u ero coepaunenuil. [Ipumenenne ¢enomna. ['eneTnueckas cBsi3b CIUPTOB

" ¢dbenona c YTJIEBOJIOPOAAMH.
JlemoncTpanuu. B3aumopeiictBue ¢eHona ¢ OpoMHON BOJOH M pacTBOpPOM THApPOKCHIA HaTpus. PacTBopeHue riuiepuHa B Boje. Peakuus

IJIMLIEpUHA c TUAPOKCHIOM meau(Il).

PacuerHsle 3a1auu. PacyeTsl Mo XMMIUYECKUM YPaBHEHUSM MIPH YCIOBUH, UTO OJHO M3 PEArUPYIONINX BEIIECTB JaHO B U30OBITKE.
Tema 7. Anbaeruibl, KeTOHbI, KApOOHOBbIE KHCJIOTHI (4 1)

Ansperuabl. Kemonwvl. Ctpoenue Moinekyn. dynkunonanbHas rpynna. M3omepus u HoMmenknaTypa. @opmanpiaerua u aneTaibIerul: CBOWCTBa,
MIOJIy4YEHHUE u IIPUMEHEHHE. Ayemon — npeocmagument KemoHO8. IIpumenenue.



OpHococTaBHbIE TpeneabHble KapOOHOBbIE KHCIOTHL. CTtpoenue monekynl. DyHkuuoHanpHas rpymnmna. M3omepus u HomeHkiarypa. CBoiicTBa

KapOOHOBBIX KHUCJIOT. [Ipumenenue.
Kparkue CBEJICHUSA 0 HEIpeaeNIbHbIX KapOOHOBBIX KHUCJIOTaX.
I'enernueckas CBSI3b KapOOHOBBIX KHUCJIOT c JIPYTUMU KJIaccaMu OpraHN4YeCKHUX COEMHEHHIA.
Jemouncrpanuu. [lonydyenue sTaHais oKMciIeHHEM dTaHoja. B3anMopeilicTBue MeTaHalis (3TaHalsl) ¢ aMMHUadyHbIM pacTBopoM okcuza cepedpa(l) u

TUJIPOKCHIA meau(1l). PacTBopenue B aleToHe pa3IUYHBIX OpPraHUYECKUX BELIECTB.
IIpakTH4eckas pabora. Pewenne 3KCIEPUMEHTAIIbHBIX 3a1a4 Ha pacro3HaBaHue OpraHNYEeCKHUX BEILECTB.

PacuerHnble 3anaun. OmnpeeneHre MacCoOBOM UM 0ObEMHOM J10JIM BBIXO/A MTPOIYKTA PEaKLUU OT TEOPETUUECKH BO3ZMOYKHOIO.

Tema 8. Kupbl. YriaeBoanl (4 4)

Kupsi. Haxoxnenue B IIPUPOJE. CaoiicTBa. [Ipumenenue.
Morowue cpeocmaa. IIpasuna bezonacnoco obpawenus co cpeocmeamu ObLIMOoBoU Xumuu.
['mroko3a. Crpoenue MOJIEKYJIBI. CaoiicTBa TJIFOKO3BI. [Ipumenenue. Caxapo3a. CoiicTBa, MIPUMEHEHUE.
Kpaxman u ueminono3a — mNpeACTaBUTENN MPUPOJHBIX MOJUMEPOB. Peakuus mnonukoHaeHcanuu. Pu3nUecKue M XUMUYECKHE CBOMCTBA.
Haxoxnenue B IPUPOJIE. [Ipumenenue. AuieraTHOe BOJIOKHO.
JdemoHcTpanuu. PacTBOPHUMOCTh KUPOB, JOKA3aTENbCTBO HMX HEMPEAETBbHOrO XapakTepa, OMbUICHHE >XUPOB. CpaBHEHHWE CBOWCTB MbLIa U
CUHTETUYECKUX MOJOILIUX CPEICTB.

Bzaumogeiicteue rmroko3sl ¢ rugpokcuaoMm  menu(Il). B3aumopeiicTBue TIIOKO3BI € aMMHAyHBIM - pacTBopoM okcuma cepeopa(l).
BiaumopeiicTBue caxapo3sl ¢ TUIPOKCUIOM Kanblivs. B3anMopeiicTBue kpaxmana ¢ uogoM. ['uaponus kpaxmana. O3HaKoMmIIeHHE ¢ 00pasiaMu

IMPHUPOAHBIX n HNCKYCCTBCHHBIX BOJIOKOH.
IIpakTuyeckasi padora. PenieHne skciepuMEeHTAIbHBIX 33]1a4 Ha MMOJYYEHUE U PACTIO3HABAHUE OPTaHUYECKHUX BEILIECTB.

A3O0TCOILEPKAINUE OPTAHUYECKHUE COEAUHEHUS (4 1)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 4)

Amunbl.  CrtpoeHue  Mojnekyl. AmMuHorpymnma. @usznueckne M XUMUYeckue  cBoiictBa. AHMiauH. CBONCTBAa, IPUMEHEHHE.
AMHUHOKMCI0TBI. M30Mepus 1 HoMeHKIaTypa. CBoicTBa. AMMHOKHCIIOTHI Kak aM(pOTepHbIe oprannueckue coequHenus. [Ipumenenue.

Tema 10. beaxu (2 1)



Beaxun — npupoansie noiaumepsl. CoctaB U cTtpocHue. Ou3MUecKue U XUMHUYECKHE CBoWcTBa. IIpeBpaieHune OenKoB B OpraHU3MeE. YCIEeXH B
U3yYCHHUH u CHHTE3€ OEeJIKOB.

Xumust W 3710poBbe  denoBeka.  JlekapctBa.  [IpoOnmembl,  CBsi3aHHBIE C  TPUMEHEHHUEM  JIGKAPCTBEHHBIX  IIpENapaToB.

Jemoncrpanun. Okpacka TKaHW aHWIMHOBBIM KpacuTeneM. Jloka3aTenbcTBO Hamuuusi (DYHKIMOHAIBHBIX TPYII B PACTBOPAX aMUHOKHUCIIOT.
LIBeTHBIC peakiiuu Ha Oenky (OMypeToBas U KCAHTOIPOTCUHOBAS PEAKIIHH ).

BBICOKOMOJIEKYJIAPHBIE COEJIUHEHUS (4 1)
Tema 11. Cunrerudeckue nojumepsl (4 4)

ITonsatue o BBICOKOMOJICKYJIIPHBIX COCAWHCHUAX. HOJ'II/IMepBI, MOJIY4a€MbIC B PCAKIUAX HNOJUMCPU3AINU. CTpOGHI/Ie MOJICKYII. ITonusTumnex.

[Monmunponumnex. DenonghopmanvoecudHvle CMOJIbL.
CuHTeTH4eckue Kay4yKH. Crpoenue, CBOWCTBA, MoJTy4YeHue u MIPUMEHEHUE.
CunreTnueckue BOJIOKHA. Kanpos. JlaBcan.
JleMoHCTpanuMm. O6pasibl iacTMace, CUHTETUYECKUX Kay4yKOB

" CUHTCTHYCCKUX BOJIOKOH.

HpaKanecxaﬂ paﬁoTa. Pacno3napanue nmiacTMacc U BOJIOKOH.

11kaacc
35 4/rox (1 4/nen.)

TEOPETUYECKHUE OCHOBbBI XUMHNH

Tema 1. BaxuHeiiine XuMH4YeCKHe MOHATHSA U 3aK0HBI (3 1)

AToM. XUMUYECKU T DJIEMEHT. N3oTomnbl. IIpocteie 51 CJIOKHBIE BEIIIECTBA.
3aKOH COXpaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHUs M MPEBpAIICHUS SHEPrHU MPU XUMHUUYECKHX PEAKIHUAX, 3aKOH MOCTOSHCTBA COCTAaBa.
BemectBa MOIEKyIpPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUSI.



Tema 2. [epuoauveckuii 3aKO0H " nepuoaAnYecKas cucreMa
XUMHUYECKHX 3JIEMEHTOB . . MenaeneeBa HA OCHOBE
Y4eHHsI O CTPOEHUH aTOMOB (4 1)

Amomnvie opbumanu, s-, p-, d- u f~onexkmponvi. OCOOCHHOCTH pa3MEIICHUS JICKTPOHOB 110 OPOUTAIIAIM B aTOMax MaJbIX M OOJIBIIUX MEPUOJIOB.
CBsI3b IEPUOJIMYECKOTO 3aKOHA U MEPHOANYCCKON CHCTEMbl XUMHUECKUX 3JIEMEHTOB C TEOPHEH CTPOCHUSI aTOMOB. KopomKuil u ONUHHBIL 8APUAHMbL
mabauybl Xumuieckux snemenmos. Ilonodcenue 6 nepuoouueckou cucmeme xumudeckux snemenmos /. . Menoeneesa 6odopooa, nanmanouoos,
AKMUHOUO 08 u UCKYCCMBEHHO NOJLYYEHHBIX 9/1eMEHmMO8.

BaneHTHOCTh M BaJICHTHBIC BO3MOKHOCTH aTOMOB.

Tema 3. Ctpoenue BeuecTBa (5 )

Xumuueckass cBsi3b. HMoHHas cBsa3b. Katmonel w  anvoHbl. KoBasieHTHass HenosisipHas CBs3b. KoBajeHTHas TMOJspHAs CBA3b.
DneKTpooTpULIaTeIbHOCTh. CTENeHb OKUCICHHs. MeTalindeckas CBsi3b. Booopoonas cés3e. [Ipocmpancmeentnoe cmpoenue MoaeKyl HeoOpeaHu4ecKux

u Op2aHUYeCcKUx seujecms.
Tumnsr KPUCTANINYECKUX peLeToK u CBOMCTBa BEIIIECTB.
[TpuunHs MHOT000pa3us BELIECTB: u30Mepusl, TOMOJIOT U4, aJJIOTPOIHS, U30monusi.
JucnepcHble cuctembl. MctunHble pacTBOpbl. CrocoObl BBIpRKEHUS KOHIIEHTPALMM PAaCTBOPOB: MAaccoBas JIOJs PACTBOPEHHOI'O BEIIECTBA,

MonsapHas KOHYeHmpayus. Konnouonwvie pacmeophbi. 3onu, eenu.
JemoncTpanuu. MoJienu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METAIUTMYECKUX KPUCTAIIIMUECKuX pemeTok. D¢ dexr Tunnans. Moaenu Moneky

HU30MEPOB, TOMOJIOTOB.
JlabopaTopHble ONBITHI. [TpuroroBnenue pacTBOpOB 3a/laHHOU MOJIIPHOU KOHLEHTPALUH.

Pacuernsble 3agaumn. Brpruncnenue maccwl (KOJMuYecTBa BeLIeCTBa, 00beMa) MPOJYKTa PEaKIUH, €CIU JUls €ro MOJy4eHHUs JaH pPacTBOp C
ONPEAEIIEHHON MaCCOBOU JI0JIEN MCXOAHOTO BEILIECTBA.

Tema 4. Xumnueckue peakuuu (6 1)

Knaccudukanus XUMHUYECKUX peakuuit B HEOPraHU4EeCKOU 51 OpraHNYECKON XUMMUH.
CKOpOCTh peakiMy, €e 3aBUCHUMOCTb OT pa3iuyHbIX (akropoB. Karanus u kartamuzatopbl. OOpaTUMOCTh peakuuil. XMMHUYECKOe paBHOBECHE.
Cwmemenne paBHOBecHs MO JaelcTBUEM pa3audHbIX (akTopoB. [Ipuniun Jle [llatense. [Ipon3BoACTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
OnexrponuTuyeckas aucconuanys. CuiabHble U ciadble 37eKTpoauTsl. Cpesa BOJHBIX PACTBOPOB: KUCIAs, HEHTpaslbHas, 1eNo4Has. Booopoousiii
nokaszameinb (pH) pacmeopa.
JeMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH PEAKIMM OT KOHLEHTPAaLMKM M TeMmieparypbl. Pa3iiokeHune mnepokcuaa BOAOpPOJA B IMPHUCYTCTBUU



KaTaJlu3aTopa. Onpenenenue cpenbl pacTBopa c MIOMOIIBIO YHUBEPCAIbHOTO WHJMKATOpa.
JlaGopaTopHblie onbIThI. [IpoBeieHNEe peaKIiii HOHHOTO OOMEHA JJIs XapaKTePUCTHKH CBOWCTB AJICKTPOJIUTOB.

HEOPI'AHUYECKASA XUMUA

Tema 5. Meranasl (7 4)

[Tonoxxenre METaJIOB B IEPUOIMYECKON cucTeMe Xumudeckux sinemeHToB /1. Y. MenaeneeBa. O0mire cBONCTBa METAILIOB. DJIEKTPOXUMUYECKUM
psa HanpsikeHu MeTamtoB. OOLMe croco0bl MOTYYeHHUS METAIIOB. DJIEKTPOJIU3 PACTBOPOB U PacIIaBoB. [lonsamue o koppozuu memannos. Cnocooul

3auumal om KOppO3UU.
O0630p METAJIJIOB IJIaBHBIX HNOArPYIII (A-rpynm) NEPUOANYECKON CUCTEMBI XUMHUYECKHX JJIEMEHTOB.
O630p wmeramoB mobounbix moarpynn  (b-rpynm) mepuoaMdeckod  CHCTEMBI  XMMHUYECKHX — JJIEMEHTOB  (Melnb, IIMHK, JKEJle30).
Oxcnppl U TUAPOKCUIBI METaJUIOB.

JemoncTpanuu. O3HakoMIIeHHE ¢ o0pa3llaMyd METAUIOB M UX COEAMHEHMH. B3auMonelcTBHE IIENOYHBIX U IEIOYHO3EMEIbHBIX METAJUIOB C
BOJI0M. B3auMonelictBue Menu ¢ KMCIOPOAOM M cepoil. DnekTpoau3 pactBopa xjopuaa meau(ll). OnbITel O KOPPO3UN METAJUIOB M 3alllUTe OT Hee.

JlaGopaTopHble onbIThl. B3anmozelicTBue IMHKA 1 XKeJe3a ¢ PaCTBOPAMH KUCIIOT U IIenoueil. 3HaKOMCTBO ¢ 00pa3liaMy METauIOB M UX PyJaMU
(pabota C KOJIJIEKIIMSIMH).

Pacuernsble 3agaum. PacueThl MO XMMHUYECKHM YypaBHEHHUSM, CBSI3aHHBIE C MAacCOBOWM JOJIeM BBIXOAA IMPOJYKTAa PEAKIUU OT TEOPETHUECKU
BO3MOKHOTO.

Tema 6. Hemetannl (5 1)

O630p cBoiicTB HeMmeTasioB.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  CBOMCTBA TUNMYHBIX  HeMeTalioB. OKCUABI  HEMETAIZIOB U
KHCIIOPOJICOAEPKALLIE KHCJIOTHI. Bonoponusie COEIMHEHUS HEMETAJJIOB.
Jemoncrpanuu. O3HakoMieHHe ¢ oOpasnamMu HemeraioB. OOpasibl OKCHIOB HEMETAIJIOB M KHCIOPOJACOAEPKALIMX KUCIOT. ['opeHue cepsl,
docdopa, xKeresa, Mar"us B KHCIIOpOJIE.
JlabopaTopHble onbIThI. 3HAKOMCTBO € 00pasliaMyd HEMETAJUIOB M UX HMPUPOJHBIMH COETUHEHHUSMH (paboTa ¢ KoJuleKusMH). PacnosnaBanue
XJIOPUJIOB, cynb}aros, KapOOHATOB.
IIpakTHyeckast padora. PerieHne KaueCTBEHHBIX U PACUETHBIX 3a4a4.

Tema 7. I'eHeTH4ecKasi CBSI3b HCOPraHMYECKUX U Oprannyeckux seuiects. [Ipaktukym (5 4)



I'enernueckas CBA3b HCOPTraHU4YCCKUX u OpPraHu4YCCKUux BC€HIICCTB.
HpaKTI/IKYMI PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 I10 HeOpFaHquCKOﬁ XUMHHU; PCIICHHUEC DKCICPUMCHTAJIBHBIX 3aJa4y I10 OpFaHquCKOﬁ XHUMUU,
IIOJIYUCHHE, CO6I/IpaHI/Ie " pacCliO3HAaBaAHUC I'a30B.

TPEBOBAHIA K YPOBHIO ITIOJJI'OTOBKH BbIITY CKHHUKOB

B pesynbrare u3ydeHuss XuMUU Ha 6a30BOM YPOBHE YUEHHK JIOJKCH 3HATH/IOHMMATh:

* gadICHell e XUMUYEeCKUe NOHAMUA . BEIIECTBO, XUMUYECKHUM 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJIIpHAs MacChl,
WOH, aJUIOTPOIHUSL, U30TOIbI, XUMUYECKAs! CBSI3b, JIEKTPOOTPHULIATEIBHOCTh, BaJICHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHAs Macca, MOJIIPHBIN
00beM, BEIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, pACTBOPBI, MEKTPOIUT U HEITEKTPOJIUT, IJIEKTPOIUTHYECKAs] JUCCOLMALINS,
OKHCIIUTEIh U BOCCTAHOBUTEIh, OKUCIICHUE U BOCCTAHOBJICHHE, TETUIOBOM A(h(hEKT peakln, CKOPOCTh XUMUYECKOH pEaKIiy, KaTallu3, XUMHUECKOe
paBHOBeCHeE, YIIIEPOAHBII CKeleT, PyHKIMOHATIbHAS IPYIINa, H30MEepusi, TOMOJIOTUS;

* OCHOGHbIE 3AKOHbI XUMUU. COXPAHEHHS MACChI BELLIECTB, IIOCTOSIHCTBA COCTABa, IEPUOJNUECKUI 3aKOH;

* OCHOGHbIE MeopUU XUMUW. XUMUYECKON CBS3H, MEKTPOJINTUIECKON AUCCOLUALMH, CTPOECHUS OPIraHUYECKUX COEANHEHNU;

* gaVICHellWUe 6eUieCnEa U MamePuasl. OCHOBHbBIE METAJLIbI U CIUIABBI, CEpHAs, COJIsIHAsL, a30THAs M YKCYCHasi KUCJIOTHI, 111€JI0YU, aMMHUAK,
MUHepaJIbHble yI00pEeHus, METaH, TUJICH, alleTUJIeH, OEH30J1, 3TaHOJ, XKUPBI, MbLIA, IIII0OK034a, caxapo3a, KpaxmaJl, KJeTuyaTKa, OeJIK1, HICKYCCTBEHHbIE
Y CUHTETUYECKHE BOJIOKHA, KayYyKH, IJIACTMACCHI;

yMeTh:

* Ha3vbleamsp U3yUCHHbBIE BEIIECTBA 10 TPUBUAIBHON WIIM MEX1YHApOIHON HOMEHKIIATYpE;

* onpedenamp BAJICHTHOCTD U CTENIEHb OKUCIIEHUS XUMUUYECKUX 2JIEMEHTOB, TUII XUMUYECKON CBSI3H B COEIMHEHUSX, 3aps]l MOHA, XapaKTepP CPeIbl
B BOJIHBIX PaCTBOpPaX HEOPraHUUECKUX COECAUHEHUN, OKUCINUTENb U BOCCTAHOBUTEIb, IPUHAJIEKHOCTD BELIECTB K Pa3JINYHBbIM KJIacCaM OPraHU4eCKUX
COCIMHEHUI;

* Xapakmepu30éams >IEMEHTHI MAJIBIX [IEPHOJIOB 110 UX MOJIOKEHHUIO B neproandeckoit cucreme /1. M. Menaeneesa; o0uiye XuMu4ecKue
CBOMCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPraHMYECKHUX COSAUHEHHUH; CTPOEHUE U XUMUYECKHE CBOMCTBA N3YYEHHBIX
OPraHNYeCKUX COCTUHECHUI;

* 00BACHAMb 3aBUCUMOCTb CBOWCTB BEILIECTB OT UX COCTABA M CTPOCHUS, IPUPOAY XUMHUECKON CBS3U (MOHHOM, KOBAaJIEHTHOM, METAJUTMYECKON ),
3aBHCHUMOCTh CKOPOCTH XUMHUYECKOH peakIMU U MOJO0KEHUSI XUMUYECKOTO PAaBHOBECHSI OT pPa3IMYHBIX (PaKTOPOB;

* GLINOHAMY XUMUYECKUI IKCREPUMEHM TIO PACTIO3HABAHUIO BAKHEMIINX HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB;

* IPOBOOUMbL CAMOCTOSTEIbHBIA MOUCK XUMUYECKONW HH(OPMALIUU C UCTIONIb30BAaHUEM PA3IMYHbIX UCTOYHUKOB (Hay4YHO-TIOMYJISPHBIX U3JaHUM,
KOMIIBIOTEPHBIX 0a3 1aHHBIX, HHTEPHET-PECYPCOB);

* UCHO1b306amMb KOMITBIOTEPHBIE TEXHOJIOTUHU JJ11 00pabOTKU U Mepefaun XMMUYECKO HHPOpMaLMK U €€ MPEACTaBIECHUS B Pa3InYHBIX (opMax;

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHSA B IPAKTHYECKOM 1esiITeJIbHOCTH M OBCEHEBHOM KU3HHU C LIENbIO:

* 00BSICHEHUS XUMUYECKHX SIBJICHUM, MPOUCXOSAIINX B IPUPOJIE, OBITY M Ha IPOU3BOJICTBE;



* OIIPENIEICHNS] BO3MOXXHOCTU IIPOTEKAHUSI XUMUYECKUX NIPEBPALLEHUH B PA3JIMYHbBIX YCIOBUAX U OLICHKU MX IIOCIIEACTBH;
* SKOJIOTHYECKU IPAMOTHOTO MOBEJEHUS B OKpPY KaIOLIEH cpeae;

* OLICHKHU BIIMSHUS XUMUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpelbl Ha OPraHU3M Y€JI0BEKa U JPYTHE KUBbIE OPraHU3MBlI,
* 5e30MacHOro OOPAIICHUs C TOPIOYMMHU ¥ TOKCHYHBIMHU BEIIECTBAMH, JTAOOPATOPHBIM 000PYI0BAaHHEM;

* [IPUTOTOBJIEHUS] PACTBOPOB 331aHHON KOHIIEHTPALMK B OBITY ¥ Ha IIPOU3BOJICTBE;

* KPUTHYECKOM OLIEHKH JOCTOBEPHOCTH XUMUYECKOH HH(OpMAIHH, TIOCTYNAIOIIEH 3 pa3HbIX HCTOYHUKOB.

Kanengapuo - rematuueckuii mian 10kimace



Tema pa3zaena

Tema ypoka

KoanyecTrBo 4acoB

Teopernyeckue 0CHOBBI
OpPraHuYecKoil XuMuu

dopMupoBaHue
OpraHUYeCcKON XUMUU
Kak Hayku. OCHOBHBIC
MOJIOKEHUSI TEOPUU
CTPOEHUS OPraHUYECKUX
COeIMHEHU
A.M.bytneposa.

DneKTpoHHas nmpupoaa
XUMHYECKHX CBSI3EH B
OPraHUYeCKUX
COCIMHEHM X

Knaccudukanus
OpPTaHMYECKHUX
CO€IUHEHUI
Pewenue 3a0au na
661600 XUMUYECKUX

popmyn

IIpenenbHbIe YriieBOAOPOIbI

(ankaHbl)

DJEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE AJIKaHOB.
I'omomnoru u nzomMepsl
aJIKAHOB, HOMEHKJIaTypa

[Tonydenue, cBolicTBa U
MIPUMEHEHUE AJIKAHOB

HenpenenbHble
yIJ1€BOAOPOAbI

AJKEHEI.

XMMHYECKUE CBOMCTBA
Y IPUMEHEHHE aJIKCHOB.




8 AJKaueHBI. )
9 AJKUHBIL. 1
10 ApomaTnueckmne Apensl. benzon. 1
11 yraeBoa0pOipt Kontpoabnast padora |1
Ne 1 o teme
«YTIIEBOTOPOABIY.
12 [Tpupoanbie uctounuku | 1
YTJIEBOJOPOIOB: HEPTH
Y IPUPOAHBIN Ta3.
13 CnupTrsl 4 eHobI Knaccudpukanus 1
CIUPTOB.
14 CaoiicTBa CIUPTOB. 1
15 DeHObL. 1
16 KonTposbHasi paora |1
Ne 2 o Teme
«CnupThD.
17 AJbaeruibl, KETOHbI, AJpIeruasl 1 KETOHEL. 1
18 KAPOOHOBLIE KHCIOTEE «[Tomy4enne u cBoiicta | 1
QJIbJICTH]IOBY.
19 KapOonossie kucnoter. | 1
20 «[Tony4yenue u cBoiictpa | 1
KapOOHOBBIX KHUCIIOT.
21 Kupbl. YriaeBoabl CrnoxHbie 3(UpBHL. 1
22 Kupsr. 1
23 VYrieBosbl. 1
MoHocaxapusbl.
24 VYrnesoasl. Jucaxapuns! | 1

" nToJiMcaxaprubl.




25 AMMHBI 1 AMHHOKHCJIOTBI. AMMHEI. AHUIHH.

26 Beaxn AMMHOKHUCTIOTEL. benku.

27 XHUMHUSA KH3HA ®epMmenThl. BuTamMuHbl,
TOPMOHBI, JICKapCTBA.

28 «UnenTudukanus
OpPraHMYECKHUX

Kanen JapHO- COCIUHEHUI
29 KontpoabHnas padora
miad 1 1xkmacc No 3 110 Tene

«['eTepodyHKIIMOHATIBH
bIE COEUHEHHUS.

30 BbicokoMosekyasipHbIe HckyccTBeHHBIE

coeIMHEH U MIOJIUMEPBI.

31 CuHTETHUYECKHE
OpraHu4ecKue
COETMHEHUS.

32 «Pacno3naBanue
IIJIACTMACC ¥ BOJIOKOH»

33 KonrponsHas pabora

34 HTorosslii ypok.

Ne Tema ypoka KonnuectBo 4vacos
ypoKa

1 2 3
1 Tema 1. BaxHeiilume XuMH4YeCKHe MOHATHSA U 3aKO0HBI (3 1)

TEMATUUYECKUHI



Atom. Xumuueckuil anemeHT. M3oronel. [IpocTeie U clloXkHbIE
BELIECTBA

2 3aKOH COXpaHEHHS MacChl BEIIeCTBA. 3aKOH ITOCTOSHCTBA

3 COCTaBa BELIECTB.
BemecTBa MOJIEKyJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS
Tema 2. Ilepuoanyeckuii 3aK0H M NMePUOAUYECKAS CHCTeMa
xumuueckux 3jemeHToB JI. . MeHnaeleeBa Ha OCHOBe
yY4eHHs O CTPOeHMH aTOMOB (3 1)

4 CrtpoeHre »5IEKTPOHHBIX OOOJIOYEK aTOMOB XHMHYECKUX
9JIEMEHTOB

5 [Tonoxenue B mnepuoauueckor cucrema J[.MI. Menneneena
BOJIOPOJA, JIAHTAHOUJIOB, AKTHHOMJIOB M  HUCKYCCTBEHHO
TIOJIYYE€HHBIX AJIEMEHTOB

6 BanenTHOCTE. BasieHTHBIE BO3MOKHOCTH M pPasMepbl aTOMOB
XUMHUYECKUX HJIEMEHTOB
Tema 3. Ctpoenue BemecTBa (4 1)

5
Nonnas u KoBaleHTHass cBsi3u. VIOHHas, aromMHas U
MOJICKYJISIpHAsE KPUCTAJTMYECKAsl pelIeTKa

8 Meramnueckass M BOJOpOJHAas CBA3b. MeTamnuyeckas u
KPUCTAJUTMYECKAs PEeIIeTKa

9 ITpuurHBI MHOTOOOpa3usl BEIIECTB

10 Ypok 0000mIeHNsT W TIOBTOPEHHS MaTepuaia mo temam 1-3.
Pemrenue pacueTHbIx 3a1a4
Tema 4. Xumnueckue peakuuu (6 4)

11 Krnaccudukanus XuMHUECKUX peakiiui




12

CKOpOCTh XMMHUYECKOUN peaKinu

13 XuMH4eCKOe paBHOBECHE. ITpuHnun Jle-larense.
[1Ipon3BOACTBO CEpHOM KUCIOTHI

14 Onexrponutuueckas auccoumanus. CunbHble U ciaOble
ANEeKTPoIUTHI. BogopoiHblii mokaszarenb

15 ['maposin3 opraHMYeCKUX U HEOPraHMYECKUX BEUIECTB

16 Ypok 0000meHNsT U TMOBTOPEHUs Marepuaiia mo Tteme 4.
Pemenne pacueTHsIx 3a7a4

17 K/P | KonrpossHas padora mo reMam 1-4 (B popme EI'D)

Nel
Tema 5. Metanisl (7 4)

18 [TonoxkeHne MeTanIoB B MEPUOIMUECKON CHCTEME XMMUYECKUX
anemenToB JI.M. Menneneena

19 O6u1re cnocoObl MOTYyYeHHsI METaJUIOB

20 DJIEKTPOIIN3 PACTBOPOB M PACIUIABOB COJICH

21 [TonsiTue o xoppo3un MmetauioB. CHocoObl 3alUThl  OT
KOPpO3HH

22 0630p metasioB A-rpynmsl [ICXD JI.1. Menneneera

23 0630p MetasuioB b-rpynnsl [ICXD JI.M. MenneneeBa

24 OKcHIbI U TUIPOKCUIBI METAJIJIOB

25 KonrtposnbHas pabora Ne2 «MeTtayis»
Tema 6. Hemeraninl (4 4)

26 00630p CBOWCTB HEMETAJIJIOB. OKHCITUTEITEHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA TUITMYHBIX HEMETAIIJIOB

27 OKCcHIBl HEMETAJIOB Y KHCJIOPOJICOAEPIKAIIIE KUCIOTHI




28

BO,Z[OpO,I[HBIe COCIUHCHNA HEMECTAJIJIOB

29 O06o06meHre u cucreMaTu3anus 3HaHui 3a kype 11 kimacca

31 WroroBass koHTponbHas pabora 1o Kypcy «OOmas u
HEOPraHNYECKask XUMUSI»
Tema 7. T'eHerHdeckass CBfI3b HEOPraHUYeCKUX WU
oprannveckux Bemects. [Ipakruxym (34)

32 Perienne sKCnEpUMEHTANBHBIX 3a/ad 110 HEOPraHWYECKOH

I/p XUMHH

Nel

33 Pemrenue skcriepuMeHTaIBHBIX 33249 IO OPTaHUYECKOW XUMUN

/P

No2

34 ITonmyyenue, cobupanue 1 pacrio3HaBaHHE I'a30B

n/p

Ne3




