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IosicHUTEILHAA 3aIIUCKA.

Pabouas nporpamma yueO6HOro mpenmera «Xumusi» B 11 m 12 kitaccax cocraBiieHa Ha OCHOBE OCHOBHOM 0Opa3oBaTeIbHOM
nporpamMmbl cpennero obdmiero obpazoanuss MBOY Viuesnosckoit CIII B cooTBeTcTBHM ¢ TpeOoBaHUAMH (helepanbHOro
KOMITOHEHTa FOCYAapCTBEHHOTO 00Pa30BaTEeIbHOTO CTAaHApTa CPEIHEro 00IIero 0Opa3oBaHrs U Ha OCHOBE IMPOTPAMMBI Kypca
xumun 11 8 — 11 kmaccoB o6meoopazoBatenbabiX yupexaenuin O.C.['abpuensna - M.; «poday, 2011 T.

HOpMaTHBHbIe AOKYMEHTBI, oﬁecneqMBamHme peanu3anuio nmporpamMmmal.

- ®enepanbHbii 3ak0oH Poccuiickoit denepanun «O06 oOpazoanuu B Poccuiickoit deneparum» ot 29.12.2012 (Ne 273-D3).
- [Ipuka3z MunuctepctBa oOpa3zoBanus deaepaibHOTO rocyIapCTBEHHOT0 00pa30BaTEILHOTO CTaHAapTa OCHOBHOT'O OOIIIETO
oOpazoBanus (Y TBepxkaeH npukazoM MunucrtepctBa oopa3zoBanus u Hayku Poccutickoii @enepammu ot 17.05.2012 No 413).
- OOIT COO MBOY VYiabsanosckoi CIII

-Yuebnuk «Xumus. 10 kiacc. bazosiit yposens» ['abpuensin O.C, Mocksa «/poda», 2011

-Yuebnuk «Xumus. 11 knacc. bazossiit yposens» ['abpuensin O.C, Mocksa «/poda», 2011

-YueOHbIii 1aH yueOHO-KOHCYIbTAIIMOHHOTO MMyHKTa

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE.
Cpok peanuzaliiu MporpaMmel -2 To/a.
Konuuecmeo uacos 6 11 knacce: 2 yaca B Henemo. (68 4. 3a ron).
Konuuecmeo uacos 6 12 knacce: 2 yaca B Heneno. (66 4. 3a ron).
[Iporpamma 6a30BOro Kypca XMMHUU OTPaKaeT COBPEMEHHbIE TEHJAEHIIMU B IIKOJIHbHOM XUMHUYECKOM 00pa30BaHUH,
CBsI3aHHBIE ¢ pehopMupoBanreM cpeanelt mkobl. [lepas yacts kypca (10 -11 kmacc) Oblia MOCBAIIEHA OPraHUYECKUM
COeIMHEeHUsIM, a BTopas (12 kiacc) — obiiel XumMumu.



e u3yyeHuss XMMHM B CpelHeH IIKoJe:

dbopMupoBaHHEe y 00YJarOIIMXCSl YMEHUS BUJETh U TIOHUMATh

LIEHHOCTh 00pa30BaHMsl, 3HAUMMOCTh XUMUUECKOI0 3HAHUS I KayKJ0T0 YEJI0BEKa, HE3aBUCUMO OT €0 MPOoPeCCHOHATBHON
NEeSATENBHOCTH;

(dopMHpoBaHUE y 00YJAIOIIUXCSl YMEHUHN pa3inyaTh (PaKThl U OLEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b

C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPUEB C ONPEIEIEHHON CUCTEMON

LIEHHOCTEH, POPMYIUPOBAaTh U OOOCHOBBIBATh COOCTBEHHYIO MTO3ULUIO;

(dbopMupoBaHUE y 00YUarOIIMUXCS LIEJIOCTHOTO IPECTABICHHUS O

MUpPE U POJIM XMMHUHU B CO3JIaHUN COBPEMEHHOM €CTECTBEHHOHAYYHOUM KapTHUHBI MUPA; YMEHHS OOBSCHATHh OOBEKTHI U
ITPOLIECCHI OKPYKAOIIEN NEUCTBUTEIBHOCTH — MPUPOAHON, CONUAIBHON, KYJIbTYPHOM, TEXHUYECKON CPEIbl, —

WCIIOJB3YS Ul 3TOI0 XMMHYECKNE 3HAHNS,

npruoOpeTeHre 00yUYarOIIMMHUCS OIbITa Pa3HOOOPA3HOM 1EATEIbHOCTH, OIbITA MO3HAHUS U CAMOIIO3HAHMS; KIIIOUEBBIX HABBIKOB,
MMEIOIINX YHUBEPCATIbHOE 3HAUEHHUE ISl PA3JIMYHBIX BUJIOB JAEATEIBHOCTH (HABBIKOB PEIICHUS MPOOJIEM, IPUHATUS PELLICHHI,
MOMCKa, aHaIM3a U 00pabOTKH HHPOPMaLIU, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHMI, HABBIKOB

COTPYIHHMYECTBA, HABBIKOB 0€30MaCHOI0 0OpaIleHus ¢ BEIECTBAMHU B MIOBCETHEBHOM KU3HH).

B 11-om knacce nponoimkaercs usydeHue kypea « Oprannueckast Xumusi». (T.K. uzydenue unér ¢ 10 kmacca)

VY4eOHbIit MaTepuan xuMuu B 11 knacce HauMHaeTcs ¢ Haubosiee BaKHOTO pa3/iena, Kacarolerocss TEOPETHUECKUX BOPOCOB
OpPraHUYECKON XUMHUM: 00 OCHOBHBIX MOJIOKEHUSIX TEOPUU XUMUYECKOTO CTPOCHHUS, TUIIaX U30MEPUN OPIraHUUYECKUX BEILECTB, UX
KJ1accu(puKaImu, U3y4aroT OCHOBBI HOMEHKJIATYPhI M TUIThl XUMHUYECKUX PEAKIINI B OPraHMYECKON XUMUH, U3y4aeTCsl 2-ast 4aCTh
OPraHUYECKUX COCITUHECHUM.

llepsas udes xypca - T0 BHYTPUINIPEAMETHASI MHTErpalusl yaeOHOM TUCIUIUIMHBL «XUMUs» B 12 kacce, — oO1as
xumusi. 3ydenune B 12 kiacce 0CHOB 00IIel XMMUU MO3BOJISET CHOPMUPOBATH Y BBIITYCKHUKOB CPEIHEN IIKOJIbI TPEICTABIICHUE
0 XMMUH KaK O LEJOCTHOW HayKe, I0Ka3aTh €UHCTBO €€ MOHATUMN, 3aKOHOB U TEOPUH, YHUBEPCATILHOCTh U TPUMEHUMOCTD UX
KaK JIJI1 HEOPraHUYECKOM, TaK U 111 OpraHuYeCKON XUMUHU.
Bmopas udes kypca — 3T0 MEXKIPEAMETHAS €CTECTBEHHOHAYYHAsl MHTErPallMsl, MO3BOJISIONIAs Ha XUMUYECKOM 0aze
00BEIMHUTD 3HAHUS (PU3UKH, OUOJIOTHH, Teorpadum,3KOJI0THH B €IMHOE IOHUMaHUEe €CTECTBEHHOTO MUpa, T. €. chopMHUpOBaThH
LEJIOCTHYIO €CTECTBEHHOHAYYHYIO0 KApTHUHY MUPA. DTO MO3BOJIUT CTAPIIEKIACCHUKAM OCO3HATh TO, YTO 0€3 3HAaHUSI OCHOB XUMUU



BOCIIPUSTHE OKPYKAIOILIEro MUpPa OyJET HETIOIHBIM U YIIEPOHBIM, a JIOIH, HE MOJyYMBIINE TAKUX 3HAHUNA, MOTYT HEOCO3HAHHO
CTaTh OMACHBIMU JJI1 3TOTO0 MHUpPA, TAaK KAK XMMUYECKU HENPaMOTHOE O0OpallleHHE ¢ BEMIECTBAMM, MaTepHAIaMH U MPOLIECCaMU
I'PO3UT HEMAJILIMU Oeamu.

Tpemvs uoes Kypca — HTO UHTETPALMS XUMUUYECKUX 3HAHUHN C TYMaHUTAPHBIMU JTUCUUIIIIMHAMU', UCTOPUEH, IUTEPATYPOH,
MHUPOBOU XyJI0’KECTBEHHOU KYJIBTYpOil. A 3TO, B CBOIO O4YepE/Ib, IO3BOJIAECT CPEACTBAMH YUEOHOIO IIPeIMETa MOKa3aTh poJib
XUMUHU B HEXUMHUUECKOU c(pepe 4elIoBeUeCKoi NesITeTbHOCTH, T. €. TOJHOCTHIO COOTBETCTBYET I'YMaHU3aI[MU U TYMaHUTapU3alluu
oOy4JeHusl.

TeopeTnueckyo OCHOBY Kypca 00IIe XUMUU COCTaBIISIIOT COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH BEIIECTBA
(mepuoaMYeCcKOM 3aKOHE M CTPOEHUU aToMa, TUIaX XUMUYECKUX CBS3€H, arperaTHOM COCTOSIHUU BEIIECTBa, MOJUMepax u
JTUCIEPCHBIX CUCTEMAaX, KAYECTBEHHOM M KOJIMYECTBEHHOM COCTABE BEILIECTBA) U XUMUYECKOM Ipoliecce (KiaccuuKauu
XUMHUYECKUX PEaKIUid, XUMUYECKOW KUHETHUKE U XUMHUYECKOM PaBHOBECUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCAX).
DaKTUYECKYIO OCHOBY Kypca COCTaBISIOT 0000IIEHHbIE IPEICTABIECHUS O KJIACCaX OPraHUYECKUX U HEOPTraHUYECKUX
COEIMHEHUN U UX CBOMCTB. Takoe mocTpoeHue Kypca o0Iiel XMMUU MO3BOJISET MOABECTH YUaIIUXCSl K TOHUMaHUIO
MaTepHAIBHOCTH U MTO3HABAEMOCTH MHpa BEUIECTB, IPUYMH €r0 MHOr000pasusi, BceoOLIel CBA3M sIBIEHMI. B cBOIO ouepenp, 3To
JAeT BO3MOKHOCTh yYalllUMCS JTy4lll€ YCBOUTh COOCTBEHHO XMMUYECKOE COAEPKaHUE U TIOHAITh POJIb U MECTO XMMUU B CUCTEME
HayK o npupoze. JIoruka u CTpyKTypupOBaHUE Kypca MO3BOJISIOT B ITOJIHOM MEpE MCNOIb30BaTh B 00YUYE€HUHU JIOTUYECKHE
oTiepaly MbIIUICHUS: aHAJIU3 U CUHTE3, CPABHEHUE U aHAJIOTHIO, CUCTEMATHU3alUI0 U 000011IeHuE.



I[Inanupyemble pe3yabTaThl
VYyammiicst Ha 0a30BOM ypOBHE HAyUHTCS:

e packpblBaTh Ha IMpHUMEpPAX pPOJb XUMUU B (POPMUPOBAHUU COBPEMEHHOM HAY4YHOM KapTHHBI MHUpa U B MIPAKTHUYECKOU
JESITEIbHOCTH YEJIOBEKA;

o JIEMOHCTPHUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEX1Yy XUMUEH U IPYTUMH €CTECTBEHHBIMU HAyKaMU;

e pacKpbIBaTh Ha MPUMEPAX MOJOKEHUSI TEOPUH XUMHUECKOro ctpoeHust A.M. bytneposa;

o moHMMaTh (pu3ndeckuil cmpica Ilepuoanueckoro 3axona .M. MenneneeBa U Ha €ro OCHOBE OOBSCHATH 3aBHUCHUMOCTh
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 0OpPa30BaHHbBIX UMM BEIIECTB OT JIEKTPOHHOTO CTPOEHHUS aTOMOB;

o OOBACHATH NPUYUHBI MHOT0OOpa3us BEIIECTB HA OCHOBE OOLIMX MPEACTaBICHUI 00 UX COCTaBE U CTPOEHUU;

o TPUMEHATH NpPaBUJIA CUCTEMATUUYECKON MEXKIYyHAPOJAHOW HOMEHKIATYphl KaK CpEICTBa Pa3ivMyeHUs U HACHTHUPUKALUU
BELIECTB 10 UX COCTABY U CTPOCHHIO;

e COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYJIbl OPraHUYECKUX BEHIECTB KaK HOCUTENEH MH(POPMALMH O CTPOCHUH
BELIECTBA, €0 CBOMCTBAX U MPUHAJIEKHOCTHU K ONPEACICHHOMY KJIacCy COEIUHEHU;

e XapaKTepU30BaTh OPraHUYECKHUE BEILIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH IPUYMHHO-CJIEICTBEHHbIE
CBSI3U MEXIY JAaHHBIMH XapaKTEPUCTUKAMHU BEILIECTBA;

o TPUBOIUTH NIPUMEPHI XUMHUYECKUX PEAKIUI, PACKPBIBAIOIIUX XapaKTEPHbIE CBOMCTBA THUIIMYHBIX IIPEICTABUTENIEH KIaCcCOB
OpPraHUYECKUX BEIIECTB C LIEJIbI0 X UICHTU(DUKALNN U OObSICHEHUS 00JIaCTH IPUMEHEHMS;

e IIPOTHO3MPOBATHh BO3MOYKHOCTh NPOTEKAHMSI XMMHUYECKHX PEaKIHWi Ha OCHOBE 3HAHMWU O THUIAX XUMHUYECKON CBS3U B
MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOM CIIOCOOHOCTH;

e HCIOJIb30BaTh 3HAHHA O COCTaBE, CTPOCHUM M XHMHUYECKHMX CBOMCTBAaxX BEIIECTB Ui O€30MacHOro MPUMEHEHHs B
MPaKTUYECKOMN AESITEIIbHOCTH;

o TMPUBOAUTH MPUMEPHl MPAKTHYECKOTO UCIOJIb30BAaHUS MPOAYKTOB IEpepadOTKM HepTH W TPUPOAHOrO Tasa,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU (ITOJIMATUIIEHA, CHHTETHYECKOTO Kay4uyKa, alleTaTHOIO BOJIOKHA);

o TPOBOJAUTH OMNbBITHI MO PACIIO3HABAHUIO OPraHUYECKUX BEUIECTB: IIIUIEPUHA, YKCYCHOM KUCIOTHI, HEMPEIEIbHbIX KUPOB,
TJIFOKO3bI, Kpaxmaia, 0eJIKOB — B COCTaBE MUIIEBBIX MTPOJIYKTOB U KOCMETUYECKUX CPEJICTB;

¢ BJIQJICTh MTPaBUJIAMHU U MpUEeMaMH 0e30MacHON pabOThl ¢ XUMUYECKUMHU BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;



YCTaHaBJIMBATh 3aBUCHUMOCTh CKOPOCTH XHMHWYECKOM PEaKUUH W CMELIEHUS XUMHUYECKOTO PABHOBECHS OT Pa3JIMYHBIX
(haKTOPOB C MENBIO OMPEACICHHS ONTUMATBHBIX YCIIOBUN MPOTEKAHUS XUMHUYECKUX TPOIECCOB,;

MPUBOAUTH MPUMEPHI THAPOJIA3A COJICH B TIOBCEAHEBHOM KU3HU YEJIOBEKA,

OPUBOAUTH MPUMEPBI OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIHWl B MPUPOJAE, MPOU3BOACTBEHHBIX NIpollEcCax H
KU3HEAEATEIbHOCTH OPTAHU3MOB;

OPUBOJUTH MPUMEPHl XUMUUYECKUX PEAKIINM, pACKPHIBAIOIIUX O0IMEe XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAILIIOB
Y HEMETAILJIOB;

IPOBOJUTH pacyeThl Ha HAXOXKJICHUE MOJICKYJSIPHON (GOpMysbl YIieBOJOpoAa MO MPOAYKTaM CrOpaHUsi U IO €ro
OTHOCHUTENBHOM MIIOTHOCTHA U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €TI0 COCTAaB;

BJIQJICTh NpaBUiiaMU 0€30MaCHOTO OOpalleHUs C €IKUMHU, TOPIOYMMH UM TOKCUYHBIMM BEILIECTBAMHU, CPEJICTBaMU OBITOBOI
XUMUH;

OCYILIECTBIISITh MTOMCK XUMUYECKONU HHPOPMAITUU IO HA3BaHUAM, HICHTU(UKATOPAM, CTPYKTYPHBIM (POpMysiaM BEIIECTB;
KPUTHUYECKHA OLICHUBATh M HWHTEPIPETUPOBATH XHMMHUYECKYI0 HHGOpPMAIUIO, COACPKAIIYIOCS B COOONIEHUSX CPEJCTB
MaccoBoil mH(opmaimu, pecypcax MHTepHeTa, HaAy4YHO-NOMYJISIPHBIX CTaThAX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHOMU
KOPPEKTHOCTH B IEJSAX BBISIBIICHUS OMUOOYHBIX CYXKIACHUN U (POpMUPOBAHUSI COOCTBEHHOM MO3UITUY;

MPEJCTABIATh MyTH PEUICHUS TJIO0ATBHBIX MPOOJIEM, CTOSIIMX TMepe] YEIOBEYECTBOM: IKOJOTUUECKUX, SHEPIeTUUECKUX,
CBIPbEBBIX, U POJIb XUMHUU B PEIICHUH STUX MPOOIIEM.

WJUTIOCTPUPOBATH HA IPUMEPAX CTAHOBJIEHME U 3BOJIFOLMIO OPTaHUYECKON XMMHUM KaK HayKU Ha Pa3JIMYHBbIX UCTOPUUYECKUX
JTanax €€ pa3BUTHS;

MCIIOJIH30BaTh METO/Ibl HAYYHOTO TTO3HAHUS TP BITIOJHEHUU MTPOCKTOB M Y4EOHO-UCCIEA0BATEIIbCKUX 33/1a4 10 U3yUYCHUIO
CBOMCTB, CIOCOOOB TMOJyUEHHUSI U PACTIO3HABAHMS OPTAHMYECKUX BEIIECTB;

OOBSACHATh TPHUPOAY M CHOCOOBI 0Opa30BaHMSI XMMHUYECKOW CBSI3U: KOBAJICHTHOW (IOJSPHOM, HETOJSPHON), MOHHOM,
METAJUIMYECKOM, BOJOPOHON — C LEJBI0 ONPEAECIECHUS] XUMUYECKON aKTUBHOCTH BEILIECTB;

YCTaHABJIMBATh TE€HETUUYECKYIO CBSI3b MEXKIY KJIacCaMH OPraHWYECKUX BEIIECTB I OOOCHOBAHUS MPUHIIMIHUATIBLHON
BO3MOKHOCTH TTOJTyUYE€HUSI OPraHUYECKUX COCTMHEHUN 3aJITaHHOTO COCTaBa U CTPOCHUS,

YCTaHaBJIMBATh B3aMMOCBS3U MEXKy (DaKTaMH ¥ TEOpHEH, MPUUMHOUN U CJICACTBUEM MPU aHAIN3E MPOOJIEMHBIX CUTYaIUil U
000CHOBaHUY TPUHUMAEMBIX PEIIEHUN Ha OCHOBE XUMHYECKUX 3HAHUMH.



Conep:xxaHue Kypca XuMuM
11 kiacc (6a30Bblif YPOBEHD)
Brenenue (64)
[ToBTOpenue npoiaenHoro matepuania 3a kypc 10 kmacca (114)

Tema 1. Kucnopoa-u azotcoaeprxkaniie coeuHeHus.(26 )

Y raeBo abl YIeBobl, UX Kiaccudukanus: MoHOcaxapuabl (TII0K03a), IUcaxapu bl (caxapo3a) U mojaucaxapuisl (Kpaxmanl
U 1IeJII0J103a). 3HaYeHHE YTIIEBOIOB B )KMBOW IPUPOJIE U B )KU3HU YEIIOBEKA.

['roK03a - BEecTBO ¢ IBOMCTBEHHON (DyHKLMEH - aJbAeTUA0CIUPT. XUMUUECKHE CBOMCTBA TIIOKO3bl: OKHCIIEHUE B
IJIFOKOHOBYIO KUCJIOTY, BOCCTAHOBJIEHHE B COPOUT, OpOoxkeHHE (MOJIOUHOKHUCIOE U ciupToBOE). [IpuMeHeHue roKko3bl Ha OCHOBE
CBONCTB.

Jwucaxapunel u nonucaxapuapl. [loHsATHE 0 peaknysIX MOJMKOHAECHCAMU U TUAPOIIN3a Ha IPUMEPE B3aUMOITPEBPALLICHHN
III0OK03a <= II0JIMCaxapum.

A M u H bl [lonsiTue 006 amunax. [ToyueHre apoMaTHYECKOTO aMUHA - aHWJIMHA - U3 HUTPOOEH30J1a. AHUIMH Kak
OpraHM4ecKoe OCHOBaHUE. B3auMHOe BIHMSIHUE aTOMOB B MOJIEKYJI€ AaHWJIMHA: 0ClIa0JIEHUE OCHOBHBIX CBOMCTB M B3aUMOICHCTBHE
¢ OpoMHoOIi BosioH. [[puMeHeHne aHuIMHA Ha OCHOBE CBOMCTB.

AMUHOKHUCIOT BL. [lodydyeHne aMUHOKUCIOT U3 KAPOOHOBBIX KUCIOT U THAPOIU30M O€NKOB. XMMUYECKHE CBOMCTBA
AMUHOKHUCIIOT KaK aM(POTEpHBIX OPraHUYECKUX COCTMHEHUI: B3aUMOICHCTBUE CO LIEN0YaMU, KUCIOTAMH U IPYT C IPYyroM
(peakiust monMKoHIeHcanuun). [lentuaHas cBs3b U moaunenTuabl. [IppumMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 kx u. [lonyueHue GenKoB peakiuen MOJIUKOHICH AU aMUHOKHUCIIOT. [lepBryHas, BTOpUYHAs M TPETUYHAS CTPYKTYPBI
0enkoB. XMMHYECKUE CBOMCTBA OCIIKOB: TOPEHHE, IEHATYpallUsl, THAPOIIN3 U [IBETHBIC peakiuu. buoxumuueckne QyHKIuu
OeJKOoB.

['eHeTnueckas CBSA3b MEXKIY KJIaCCAMU OPTAHUYECKUX COCIUHEHUN.

Hyxnennossie kucinoTel. CHHTE3 HYKJIEHHOBBIX KHCIIOT B KJIETKE U3 HYKJIeoTH0B. OOIINi T1aH CTPOSHUS HYKJICOTH/IA.
Cpasnenue ctpoenus u pynkuuit PHK u JIHK. Ponb HyKJIEMHOBBIX KMCJIOT B XpaHEHUH U Mepe/iaue HAaclIeICTBEHHOM
uHpopmanuu. [loHsTre 0 GMOTEXHOJIOTHH U TEHHOW MH)KEHEPUU.



Tema 2. buonornuecku akTUBHBIE OpraHuueckue coequuenus (15 u)

® e p M e H T bl. DepMeHTHI Kak OMOJIOTMYECKUE KaTATM3aTOPbl OEIKOBOUM MpUpoibl. OCOOEHHOCTH (PYHKIIMOHUPOBAHHUS
dbepmenToB. Ponb hepMEHTOB B )KU3HENEATEIHHOCTH JKUBBIX OPraHU3MOB M HAPOJTHOM XO3SHCTBE.

B u T awmu H bl [lorstue o Buramunax. Hapyiienus, cBsi3aHHbIe C BATAMUHAMU: aBUTAMUHO3bI, TUTIOBUTAMUHO3BI U
TUIepBUTAMUHO3bl. Butamuu C Kak npeacTaBUTENb BOJOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A KaK MPEIACTABUTEINb
KUPOPACTBOPUMBIX BUTAMUHOB.

[ 0o p M 0 H bl [ToHSATHE O TOPMOHAX KaK T'YMOPAJIbHBIX PETYNISITOPaX KU3HEAESITEIIbHOCTH KUBBIX OpraHu3MoB. MHCYIMH U
aJipeHalIuH KaK MpecTaBUTeN ropMoHoB. [Ipodunaktuka caxapHoro nuadera.

Jle kapcTBa. JlekapcTBeHHass XUMHUSI: OT HATPOXUMUU J0 XUMHUOTEpanuu. ACUpUH. AHTUOMOTUKH U TUCOAKTEPHO3.
Hapkotuueckue Beniecta. Hapkomanus, 6opr0a ¢ Hell U mpouiakTHKa.

Tema 3 . IckycCcTBEHHBIE U CHHTETHUECKHE MOJTUMEPHI (6 4)

NckyccTBeHHBIE MOJUM e P bl [lodydeHre UCKYCCTBEHHBIX MOJMMEPOB, KaK MPOAYKTOB XUMHUUYECKON MOau(pUKaAIIUN
MIPUPOTHOTO MOJUMEPHOTO ChIpbs. MICKycCTBEHHBIE BOJIOKHA (AlleTaTHBIN IIETK, BUCKO3a), UX CBOMCTBA U IPUMEHCHHUE.
CuHTeTHUUYECKHUEC MOJUM e p bl [lolydeHUE CHHTETUUECKUX TTOJIMMEPOB PEAKIIUSIMU TTOJTMMEPU3ALINHT U
noiaukoHaeHcauu. CTpyKTypa MoJIMMEPOB JIMHEITHAS, pa3BETBICHHAS U IPOCTpaHCTBeHHas. [IpeacTaBuTen CHHTETHYECKHUX
IJIACTMACC: TOJIM3TWIEH HU3KOTO ¥ BBICOKOTO JIABJIICHUS, TOJMIPONWICH U MOJUBUHWIXJIOpHUA. CUHTETUYECKUE BOJIOKHA:
JaBCaH, HUTPOH U KaIlpoOH.

[ToBTOpenue (4 41)



TemaTH4yeckoe MUIAHMPOBaHME O XUMHUH
1 1ximacc (6a30BbIi YPOBEHB)
(2 u B HEmemI0, Beero 68 1),
YMK O.C. I'abpuensina

No Kou-Bo Koz-50
. Tema yacop | TPAKTHIECKHX
paboT
1. Beenenue. 6 -
2 [ToBTOpEHME MPOKIEHHOTO MaTepuralia 3a Kypce 10 11 i
KJIacca.
3 Tema 1.Kucnopon- u azorcoaepxamue 26 I1p.
OpraHNYeCKUE COCTUHEHHUS.
4, Tema 2. BUogOrM4ecKk akTUBHBIE COCTUHECHMUSI. 15 21p.
5 Tewma 3.MIcKycCTBEHHBIE 1 CHHTETUYECKHE 5 i
OpraHNYeCKUE COCTUHEHHUS.
6. [ToBTOpEHNE MPOIIEHHOTO 3a TO/I. 4 -
Hroro: - 3
Bcero: 68




Conep:xanne Kypca o01eii XuMuu
12 knacc (6a30BBIi YpOBEHbD)

Tema 1. Cmpoenue amoma u nepuoouueckuti 3akou /{. U. Menoeneesa (8u)

OCHOBHBIE CBEICHUS O CTPOCHHUH aToMa. SJIpo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DIEKTPOHBL. DJIEKTPOHHAS 000JIOUKA.
OHepreTuueckuil ypoBeHb. OCOOCHHOCTU CTPOCHHUS SJIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MEPUOJIOB
nepuoandeckor cucreMsl J[. . Menaeneesa (nepexoqubix aneMeHToB). [lonstre 06 opouTaisax. s- u p-opoutain. DIeKTpOHHbIE
KOH(QUTYypaIuy aTOMOB XUMHUUYECKUX 1eMeHTOB. [lepuonnueckuii 3akon [[.M1.Meneneesa B cBeTe y4eHHsI O CTPOCHUH aToMa.
OtkpsiTue /. . MenneneeBbIM eproanIeCKOTO 3aKOHA.

[Tepuonnueckas cuctema xumuueckux aiemeHToB J1. 1. Menaeneera - rpaduueckoe oToOpake- HUE MEPUOTUIECKOTO 3aKOHA.
DU3NYECKHUIN CMBICIT TTOPSIKOBOTO HOMEPA AJIEMEHTa, HOMEpa MepHroia U HoOMepa rpyniibl. BaneHTHbIE 351eKTpOHBI. [[pnunHbI
M3MEHEHHUSI CBOMCTB 2JIEMEHTOB B MEepUoaxX U rpynnax (maBHbIX noarpynnax). [lonoxkenre Bogopoa B epruoarnIeCKoM
cucteMe. 3HAYEHUE NEPUOANYECKOTO 3aKOHA U MEPUOIMYECKOM CUCTEMbI XUMUYECKUX AeMeHToB 1. . Menneneena s
Pa3BUTHUS HAYKU U IOHUMAaHUS XUMUUECKOW KapTUHBI MUPA.

HemoncTpauuu. Paznuunbie GopMbl NEpUOAHMYECKON CUCTEMBI XUMHUYeCKuX 31emeHToB J[.M. Menaeneea.

Jlaboparopusiii onbIT. 1. KoHCTpyHpoBaHue nepuoandeckoi TabauIbl 37IEMEHTOB C UCIIOIb30BAHUEM KapTOUCK.

Tema 2. Cmpoenue seuecmsa (13 u)

Nonnas xummuaeckas cBa3b. Katrnonsl u annonsl. Knaccudukaius nonos. Monnsie kpuctaimmudeckue pemerku. CBocTBa
BEILIECTB C 3TUM TUIIOM KPUCTAJUTMYECKUX PELIETOK.

KoBaneHTHast XUMUYECKas CBA3b. DIEKTPOOTPUIATENBHOCTD. [lonsipHast n HenonsipHask KOBaJE€HTHbIE CB3U. JIUmoib.
[TonsspHOCTB CBSA3U M MOJISPHOCTH MOJIEKY/Ibl. OOMEHHBIN 1 TOHOPHO-AKIIETITOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOMN
CBsI3U. MOJIEKYSIpHBIC U ATOMHBIE KPUCTAIUIMYECKUE pereTki. CBOKWCTBA BEMIECTB C ATUMU TUIIAMU KPUCTAIUIMYECKUX PEIIETOK.
Merannuyeckas XuMuueckas cBsizb. OCOOCHHOCTH CTPOCHHSI aTOMOB METasIoOB. MeTajinueckas XMuMUUECKasl CBSI3b U
METaJUIMYeCKas KpucTajuiniyeckas pemetka. CBOKWCTBA BEMIECTB C ITUM THIIOM CBSI3H.

Bonoponnast xumudeckas cBsizb. MEXKMOJIEKY/ISIpHAS 1 BHYTPUMOJIEKYIISIpHAsI BOAOPOAHAS CBSI3b. 3HAUEHUE BOJIOPOIHOM CBA3HU
JUISl OpTraHU3aIiy CTPYKTYp OUOIIOIMMEPOB.
[Tonumepsl. [lnacTMacchl: TEPMOIIIACTBI U PEAKTOIIIACTBI, UX MPEICTABUTENN U IPUMEHEHHUE. BolokHa: IpupoaHbIe

(pacTUTENbHBIE U )KUBOTHBIE) U XUMUUECKUE (UICKYCCTBEHHbBIE U CHHTETUYECKHE ), UX MPEACTABUTENIN U IPUMEHEHUE.
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["a3000pa3Hoe cocTosiHuE BelecTBa. Tpu arperaTHbIX cOCTOsHUSA BOJbI. OCOOEHHOCTH CTPOEHUs ra30B. MoJsIpHBII 00beM
ra3zoo0pasHbix BenlecTB. [IpuMepsl ra3000pa3HbIX MPUPOTHBIX CMECEH: BO3LYX, IPUPOAHBIN Ta3. 3arps3HeHue arMochepsl
(KMCTIOTHBIE N0 M, TApHUKOBBIN 3 (dekT) u 6opbda ¢ HuM. [IpencraBurenu ra3000pa3HbIX BEMIECTB: BOJOPOI, KHCIOPO,
YIIIEKUCIIBIN Ta3, aMMuUakK, 3TuieH. VX noiydenue, coOupanue u paclio3HaBaHue.

XKunkoe cocrosinue Beniectsa. Bona. [lotpebnenne Boabl B ObITY M Ha MPOU3BOACTBE. JKECTKOCTh BOJIBI M CIIOCOOKI €€
ycTpaHeHusi. MuHepaabHbIe BOJbI, UX HCIOIb30BAHUE B CTOJIOBBIX U J€UEOHBIX LesaX. JKuakue KpucTalibl U UX IPUMEHEHHE.
TBepaoe cocrosinue BeniecTBa. AMop(HbIEe TBEpAbIE BELIESCTBA B IPUPOE U B )KU3HU YETIOBEKA, UX 3HAUCHUE U TPUMEHEHUE.
Kpucrannnaeckoe crpoenue Beniectsa. JucnepcHeie cuctemsl. [loHsTHe 0 qucnepcHbix cuctemax. JlucnepcHas ¢aza u
aucnepcuonHas cpena. Kiiaccudukanuys qucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSIHUS TUCTIEPCHOM Cpelibl U
aUCnepcHOHHOM (a3bl. [ pyOonucnepcHble CUCTEMBL: SMYIbCUU, CYCIIEH3UH, a3p030Jid. TOHKOAMCIIEPCHBIE CUCTEMBI: TEJIH U 30J1H.
CocraB BeliecTBa U cMeceid. BeliecTBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUA. 3aKOH MOCTOSIHCTBA COCTaBA BEIIECTB.
[loHsiTHE «10MIS» U €€ pa3HOBUAHOCTH: MaccoBast (J10JIs JJIEMEHTOB B COEMHEHUH, 10JIsI KOMIIOHEHTa B CMECH — JIOJIS
MIpUMECE, OISl PACTBOPEHHOTO BEIIECTBA B paCTBOpE) U 00beMHas. [0l BbIX0Aa MPOIYKTa PEaKIUU OT TEOPETUUECKU
BO3MOXXHOTO. JleMoHcTpanuu. Mojenb KpUCTaNInYeCKO peleTku xiopuaa Hatpus. Moaens moinekyibsl JITHK. O6pasis
mactMace (penonodopmanbaeruaHbie, MOINYPETaH, MOJUITUIICH, TTOJUNPONUIICH, TOJIMBUHUIIXJIOPU) U U3ETUS U3 HUX.
OO0pa3ipl BOJIOKOH (ILIEPCTh, MIETK, alle€TaTHOE BOJIOKHO, KalPOH, JJABCAH, HEWJIOH) U u31enus u3 HuxX. O0pasibl HEOPraHUYeCKUX
NOJIMMEPOB (cepa IIacTudecKas, KBapll, OKCHUJI aJFOMUHUS, IPUPOIHBIE aJIOMOCHIINKAThI). MoJ1e1b MOJISIPHOTO 00bEMa ra3os.
Tpu arperarabix coctosiHust Bozbl. OOpasiibl HAKUITHK B YalHUKE U TPyOax MEHTPATbHOTO OToIUIeHUs. JKeCcTKOCTh BO/IbI U
crocoObl ee ycrpaneHus. [Ipubopsel Ha xuaAKUX KpucTamaax. OOpasibl pa3InyHbIX JUCHEPCHBIX CUCTEM: SMYJIbCHM, CYCIIEH3HH,
a’posonei, reneit u 3omneit. Koarymsamus. Cunepesuc. Dpdext Tunmans. JlabopatopHbie onbIThl. 2. OmnpeieneHue Tuma
KPUCTAJUTMYECKON PEIIETKH BEUIECTBA U OMKMCAHUE €ro CBOKWCTB. 3. O3HAKOMIIEHHE € KOJUIEKLIMEN MTOJIMMEPOB: IJIaCTMAcC U
BOJIOKOH.4. O3HaKOMJIEHHE C TUCIIEPCHBIMU CUCTEMAMH.

[Ipaktuyeckas padota Ne 1. ITonyuenue, coOupaHue v pacro3HaBaHKUE ra30B.

Tema 3. Xumuueckue peaxyuu (174)
Peakruu, naymue 6e3 n3MEHEHHUs COCTaBa BEMIECTB. AJUIOTPOINHS M AJIZIOTPOIHBIC BUIOM3MEHEHHS. [[pUIMHBI ajlIoTponiy Ha
npuMepe Moaudukauii Kuciaopoaa, yriepoaa u gocdopa. O30H, ero 6uosorudeckas poiib. MI3omepsl U uzomepus.
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Peakuuu, naymme ¢ ”3MEHEHHEM COCTaBa BEIIECTB. Peakiiuu coeMHeHus, pa3ioKeHus, 3aMeIIeHNs 1 OOMEHa B
HEOPTaHMYECKOM U OpraHnYecKo XumMun. Peakunn 5k30- 1 sHH0TepMUYecKHe. TernaoBoi 3pPeKT XuMUIeCKON peakIiu 1
TEPMOXMUMHUYECKUE ypaBHEHU. Peakimu ropeHus, Kak YaCTHBIM CIIy4al SK30TEPMHYECKUX PEAKLUU.

Cxkopoctb XxuMuueckoi peakuuu. CKOpOCTh XUMUYECKON peakuu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKLIUN OT IPUPOABI
pearupyronmx BeIeCTB, KOHIEHTPALUU, TEMIIEPATyphl, IUNIOLIAIHA TIOBEPXHOCTH COIPUKOCHOBEHHUS M KaTtanu3aropa. Peaknun
romo- 1 rereporeHHsle. [lonsaTue o karanuse u karanuzaropax. @epMeHTh Kak OMOJIOTHYECKUE KaTaIn3aTOpbl, 0COOEHHOCTH MX
(YHKIIMOHUPOBAHUSI.

OObpatumocTh XUMHUYECKHX peakiuil. HeoOparumelie u oOparumMble XuMudeckue peakuu. COCTOSIHUE XMMHUECKOTO PaBHOBECHS
U1 00paTUMBIX XUMHUECKUX peakiuil. CocoObl CMEIIEHNsI XMMUUYECKOTO paBHOBECUS Ha pUMEpPE CUHTe3a ammuaka. [lonstue
00 OCHOBHBIX HayYHBIX IPUHIIMIAX MPOU3BOICTBA HA MPUMEPE CUHTE3a aMMHAKA WJIA CEPHOUM KUCIIOTHI.

Posb Bozibl B xumMuueckor peakuuu. VicTuHHbIE pacTBOphL. PacTBOPUMOCTE U KiaccupUKaiis BEUIECTB MO 3TOMY MIPU3HAKY:
PacTBOPUMBIE, MAJIOPACTBOPUMBIE M HEPACTBOPUMBIE BEIECTBA. DNEKTPOJIUTHI U HEANEKTPOJIMUTHL. DIIEKTPOIUTHYECKAS
nucconuanysi. KHcioTel, 0CHOBaHUS M COJIM C TOUKHU 3PEHHS TEOPHUH DIEKTPOIUTHIECKON JUCCOIMANNA. XUMUYECKUE CBOMCTBA
BOJIbI: B3aMMOJICHCTBUE C METAJUIAMH, OCHOBHBIMU U KUCJIOTHBIMUA OKCUIAMU, PA3JIOKEHHE U 00pa30BaHUE KPUCTAJIIOTUIPATOB.
Peakunu rugparanyy B OpraHu4eCKON XUMUU.

['maponmn3 opraHuYecKuX U HEOpraHM4ecKux coenruHeHnii. Heooparumelit rugponaun3. OOpaTuMeblil THIPOIU3 COJIEH.

I'maponns opraHuYeCcKUX COCAMHEHUN U €r0 NPAKTUYECKOE 3HAYCHUE NI ITOIYYEHMS TUAPOJIIM3HOIO CIIUPTA U MbLA.
buonornueckas poib ruApoin3a B MIACTUYECKOM U SHEPIeTUYECKOM OOMEHE BEIIECTB U SHEPIHH B KIIETKE.
OKHCANTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CteneHb okuciaeHus. OnpeneiaeHre CTeneH! OKUCISHUs 110 popMmyrie
coenuHeHus. [loHsiTHE 00 OKUCTUTENIbHO-BOCCTAHOBUTENIBHBIX peakiusax. OKUCIEHNE U BOCCTAHOBIICHUE, OKUCITUTENb U
BOCCTaHOBHUTEIIb.

OnexTpoau3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN IPOLIECC. DIEKTPOJIN3 PACIIABOB U PACTBOPOB HA IIPUMEPE
xyopuaa Harpus. [IpakTnaeckoe NpUMEHEHHE HIIEKTPOIN3A.

Tema 4. Bewecmesa u ux ceoticmea (22 u)

Mertamnnbl. BzanmoaeiicTBre MeTamuioB ¢ HeMeTallIaMu (XJIOpOM, Cepoil U KuciaopoaoM). BzaumonelicTBre meaoyHbIX U
LIEJT0YHO3EMENBHBIX METAJNIOB C BOAOM. DNEKTPOXUMHUYECKUN Psii HAPSHDKEHUH METAJIOB. B3anMmoaencTBiue MeTaioB ¢
pacTBOpaMH KUCIOT U cojiel. AmoMuHoTepMusi. BzaumosenctBrue HaTpus ¢ 3TaHoIoM U (eHonoM. Kopposusi MmeTaios.
[ToHsiTHE O XUMUYECKOU U SJIEKTPOXUMUYECKON KOPPO3UU METAJIIOB.
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CriocoOblI 3aIIUTHl METAJNIOB OT KOPPO3HHU.

Hewmerannel. CpaBHUTENIbHASI XapaKTEPUCTHKA TAJIOTEHOB KaK HauOOJIee TUIIMYHBIX PEACTaBUTENECH HEMETAILIOB.
OxucIUTENbHBIE CBOWCTBA HEMETAILIOB (B3aUMOACICTBUE C METANIAMH U BOJAOPOAOM). BoccTaHOBUTENBHBIE CBOMCTBA
HEMETaJUIOB (B3aUMOJIEHCTBHE C O0Jiee AIIEKTPOOTPUIIATEIbHBIMUA HEMETAJIJIAMU U CIIOKHBIMU BEIIECTBAMU-OKUCIUTEIISIMH ).
Kucnorsl Heoprannyeckue u oprannueckue. Knaccudukaius kucaor. XMMUYECKUE CBOMCTBA KUCIIOT: B3aUMOJICHCTBHE C
MeTaJulaMH, OKCUJIaMU METaJUIOB, THAPOKCUAMHU METAJUIOB, COJIIMU, ciupTaMu (peakuus stepudukanun). OcoObie CBOMCTBA
A30THOM Y KOHLIEHTPUPOBAHHOM CEPHOM KHCJIOTHI.

OcHoBaHusl HEOpraHu4Yeckue u oprannyeckre. OCHOBaHMS, UX Kiaccudukaius. XuMUYECKHE CBOMCTBA OCHOBAHUM:
B3aUMOJICIICTBHE C KUCJIOTAMU, KHCJIIOTHBIMU OKCHUJIAMH U COJISIMU. Pa3noskeHne HepacTBOPUMBIX OCHOBAHMUIA.

Comu. Knaccudukarus coneit: cpeiHue, KUCable 1 OCHOBHbIE. XUMUUYECKHUE CBOMCTBA COJICH: B3aUMOJICUCTBUE C KUCIOTaMU,
HIeJI0YaMH, METaJJIaMu U coisiMu. [IpencraBurenu conei U X 3HaueHHE. XJIOpUJ HaTpus, KapOoHAT KalbLud, (pocdar HaTpwusl.
KauecTtBeHHbIe peakiyu Ha XJIOPUA-, CyabdaT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUs, kKatroHbl xkene3a (1) u (111),
I'eneTnueckas CcBsI3b MEXAY KJIIACCAMHA HEOPTaHUYECKUX U OPraHUYECKUX COCTUHEHUM. [IoOHATHE O TEHETUYECKOM CBA3U U
reHeTUYeCKuX psiax. [enernueckuii psg Metaimia. [ eHeTuueckuit psag Hemetaia. OcCOOEHHOCTH TEHETUYECKOTO Psijia B
OPTraHUYECKOW XUMUHU.

Hdemonctpauyu. Komnekuust o0pa3noB METaIoB.

[Ipaktruueckas pabora Ne 2. « XuMru4eckre CBOMCTBA BEIIECTBY

[Ipaktruueckas pabora Ne3«Pacno3naBaHue BEIIECTBY.

Perenue sxcniepuMeHTaNbHBIX 33/1a4 HAa UACHTU(HUKAIIMIO OPTAaHNYECKUX U HEOPTAHUUECKUX COCTUHEHUM.

Iloemopenue. (6u)
Pemenne pacu€rHpIX 3a1a4 10 HEOPTAHUYECKON U OPTAHUYECKOW XUMUH.
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TemaTnueckoe IJIAHHPOBAHME IO XUMHUH

12kmacc(0a30BbIil ypOBEHb)
(2 4 B HEnemto, Bcero 66 4)
YMK O.C. I'abpuensina

No Kon-Bo Kon-go
Tema IIPAKTHYECKUX
/1 4acoB
pabot
1. Tema 1. Crpoenue aroma. 8 -
2. Tema 2.CtpoeHue BEIIECTBA. 13 -
3 Tema 3.XuMuyeCcKue peakiuu. 17 i
4 Tema 4.BeniecTBa U UX CBOMCTBA. 2 2 1p.
3. IToBTOpEHuUeE. 6 -
Hmoeo: 3 n.p.
Bceeo: 66
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