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1. IlosicHUTEILHAA 3aIUCKA

DOnexkTuBHBIN Kypc «Pelrenne 3a1a4 Mo opraHM4ecko XMMUM») COCTABJIEH B MTOJIHOM
COOTBETCTBUM C (eiepajJbHbIM KOMIIOHEHTOM TOCYJapCTBEHHOTO 00pa3oBaTeIbHOIO
CTaHJapTa , IpeJIHa3HaueH s ydamuxces 10 kiacca, paccuntan Ha 34 yaca.

JlaHHBIA SIEKTUBHBIA KypC HampaBieH Ha paclldpeHUue MW YIIyOJeHue 3HaHun
yUYaluxcsi 0 OPraHuYecKOd XUMHUHU, (OPMUPOBAHUIO YMEHUU BBIMIOJHSITH Pa3IUYHBIC
3alaHUs: pellaTh 3a7adyd, LENOYKM IPEBPAIICHUN OPraHWUYECKUX W HEOPTaHUYECKHUX
BEIIECTB, COCTABIISATh OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH, JIEKTPOHHBIN OanaHc
C y4aCTHEM OPraHMYECKUX BEILIECTB.

B nmporpamme peanu3yroTcs MEXKIPEAMETHBIE CBSI3U C OMOJIOTHEN, MaTeMaTHKOM,
¢bu3ukol, reorpadueld W OKOJOTHEW, UYTO IMO3BOJIACT YYalIUMCS OCYIIECTBUTH
MHTETPATUBHBIA CUHTE3 3HAHUU B LEJIOCTHYIO KAPTHUHY MHPA.

Teopernyeckne 3HAHUS U MPAKTUUECKUE YMEHHUs, MOIyYEHHbIE OOy4aroUIMMUCs B
pe3ynbTaTe W3y4deHUs AAHHOTO 3JEKTUBHOTO Kypca, o0ecnedar MOBBIINICHHE MHTEpeca K
Hay4YHOM, UCCJIeI0BATENIbCKON padOTe MO0 XUMHH, MOATOTOBKY K ciauu EI'D nmo xumuu.

1.1.Mesanb u 3a1aum Kypca

Ilenv Kypca: GbopmupoBaHUE U Pa3BUTHE Y OOYUAIOIIMXCS YMEHUN W HAaBBIKOB 10
PCILICHUI0 KAYECTBEHHBIX M KOJWYECTBEHHBIX 33/1a4 MO0 OPraHMYECKOW XWMHUU, Pa3BUTHE
MO3HABATEJIbHOM W TBOPYECKONW AaKTUBHOCTH, CHUHTETHMYECKOTO M aAHAIMTHYECKOTO
MBIIIICHUS.

3aoauu Kypca:

® pa3BUTh YMEHHUS U HABBIKM CHCTEMHOI'O OCMBICJIICHUSI 3HAHHI 110 OPraHUYECKOM
XUMUHU U UX TPUMEHEHHUIO MPH PEUICHWH KAYECTBEHHBIX U KOJUYECTBEHHBIX
3ajad;

e o0OecrneunTh OCBOEHHE OOYYAIONIMMUCS aJITOPUTMOB PEIIEHUS THUIIOBBIX
KAUE€CTBEHHBIX M KOJIMYECTBEHHBIX 33/1a4;

e chopMUpOBaTH YMEHHUS CAMOCTOSTEIBHO MOAOUPATh CIOCOOBI pelICHUs
KOMOMHUPOBAHHBIX 337]a4 B COOTBETCTBUU C UMEIOIIUMUCS JIaHHBIMH,

® HAy4YUTh KCIOJIb30BaTh MATEMATHYECKUE YMEHHUS W HABBIKA MPHU PEIICHUH
XUMUYECKUX 3a]1ay;

® HAY4YUTh MCIOJIb30BaTh XUMUUYECKUE 3HAHUS JIS PEIICHUS MaTeMaTUYECKUX
3a/1a4 Ha pacTBOPHI, CMECH;

® pa3BUTh Y O0YUYAIONIUXCS YMEHUS MPOBOJUTH CHUHTE3, aHAIN3, (OPMYJIUPOBATH
BBIBO/IbI, 3aKJIFOUCHUS,

® CO3JaTh y4YalllUMCS YCJIOBUS B MOATOTOBKE K cinade EI'D nmo xumun.

1.2. OTan4uuTeibHbIe 0CO0EHHOCTH MPOTPAMMbI
Teopetnueckoit 0a30i AJNEKTHMBHOIO Kypca CIYXUT Kypc OpPraHMYECKONd U
HEOPraHMYECKOM XWMHUU OCHOBHOM WIKOJIBI. YTIIyOsisii W COBEpPUICHCTBYS 3HAHUA,
MOJIy4YE€HHBbIE OOYYarOIIMMHCA Ha ypOKaX, MPOUCXOIUT Pa3BUTHE YMEHUU W HABBIKU IO
PELICHUIO0 Ka4eCTBEHHBIX W KOJMYECTBEHHBIX 3aJad, YIpaXKHEHWH (pa3HOTro YpOBHS
crnoxxHocTr). OCHOBHOHM (OpPMOIl OpraHu3alnuu 00pa3oBaTEIBHOTO TpOIEcca B paMKax
AJIIEKTUBHOIO Kypca SBISIETCA CEMHHAp, B PaMKaxX KOTOPOIO ydalluecs 3HAKOMATCA C
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TEOPETUYECKUM MAaTEpUaJIOM, PEIIAOT 3aJayd, BBIIOJHSIIOT YHPAKHEHUS Pa3JIMYHOIO
YPOBHS CIIOKHOCTH.

JUis  TOBBILIEHWS  MOTHMBALMM  y4yallMXcsi K  yriyOJeHHOMY, JE€TaJbHOMY
PacCMOTPEHHIO TEOPETHMUYECKOT0 MaTepuajia, HpPeJyCMOTPEHbl J1adOpaTOpHbBIE U
IOPAaKTUYECKUE pabdoThl IO COCTABICHUI0 M NPAKTUUECKOMY OCYIIECTBICHUIO CXEM
[PEBPALLECHNUN, OTPAXKAOIINX T'€HETHUYECKYIO CBSA3b MEKIY KJIACCAMHU HEOPraHWMYECKUX U
OpraHMYECKUX BEIIECTB M COCTABJICHUIO KAaYECTBEHHBIX M KOJMYECTBEHHBIX 3a/ad, C
yKa3aHUEM CIIOCOOOB UX PEIICHHUS.

B nporpamme »5eKTHMBHOrO Kypca 0co0O€ BHUMaHHE OOpalaeTcsi Ha BOIPOCHI,
KOTOpBIE HEJOCTATOYHO IOJHO PAaCcCMATpUBAIOTCS B PAMKax Kypce XMMHMHM OCHOBHOHM WU
CpeIHEeW MKOJIbI, HO BXOAAT B TecThl EI'D M B mporpammbl BCTYNUTEIBHBIX 3K3aMEHOB B
BY3bl €CTeCTBEHHOTO Mpoduist. bonpmmucTBO 3a0au u ynpaxHeHuit 6epercs nz3 KMUMos
EI'D mo xumMuu npeapIIyux JIET, YTO MTO3BOJISIET OCYIIECTBIAT MOJATOTOBKY yYaIIUXCs K
cnaye EI'D mo xumuu. [ oneHnBaHus ypOBHS JOCTHKEHUM YUYAIIUXCS MTPEAYCMOTPEHO
MIPOBE/ICHHE KOHTPOJIbHBIX paldoT, 3a4€TOB.

@opMBbI OPraHU3aLMU ACATEIBHOCTH YYAIUXCs: TPYIIIOBbIC, UHANBUAYaIbHbIE.

1.3 TpeGoBaHusl K 3HAHUSAM U YMEHHUSIM.
B pesyabTare n3y4eHHs 3JIEKTHBHOIO Kypca YYEHHUK A0JKEH
3HaTh/MOHUMATH
® gaiCHellue XumuuecKkue NOHAmuUA: BEUIECTBO, XMMHYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, XUMHYECKasi CBs3b, aTOMHAs, MOJIEKYJSIpHAas macca, MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00beM, YIrJIepoJaHbI cKener, (yHKUHOHAJIbHAs Tpymmna,
TrOMOJIOTHS, CTPYKTYPHAsi U IPOCTPAHCTBEHHAS! U30MEPUS;
® OCHOGHblE 3AKOHbl XUMUU: 3aKOH COXPAHEHMS MACChl BELIECTB, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOrajapo.

o Knaccugpuxayuro u HOMEeHKamypy OP2AHUYECKUX eeuiecme
(cucmemamuyeckasn, mpugeanbHas).
YMmerThb:
® Ha3pleamb. W3YUYCHHBIC BEIIECTBA MO «TPUBUAIBHONW» W CHUCTEMaTHYECKOU
HOMEHKJIATYyPE;

® onpeodenams. BAICHTHOCTb M CTEIEHb OKHUCIEHUS XHUMHYECKUX 3JIEMEHTOB,
OKHUCJIUTENb U BOCCTAHOBUTEIb, U30MEPBI M TOMOJIOTH, IPUHAJIEKHOCTD BEILIECTB K
Pa3IMYHBIM KJIACCAM OPTaHUYECKHX COEIMHEHHIA;

® nPo6OOUmMp PacUEThl IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM PEaKLIUii;

® ocyuwiecmenams  CaMOCTOSITENIbHBIA ~ MOUCK  XUMUYECKOM HMHPOpMalLMUHU  C
UCIIOJIb30BAaHUEM PA3JMYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAay4YHO-
MOMYJISIPHBIX W3JJaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).

1.4. ®opMbI M METOABbI, TEXHOJIOTHH 00YUCHUS.

® METOJbI PYNIOBOM ¥ MHIMBUYaTbHOU PabOTHI;

® POOJIEMHO-IHATIOTHYECKOE 00yUCHHE;

® TEXHOJOTMHM MpPOOJIEeMHOro OOydYeHHUs, MOJEpallH, BHUTAareHHbIE, KOYYHMHTOBBIC
TE€XHOJIOTUH, PA3BUTHSI KPUTUYECKOTO MBILICHHUS.

1.5. Cnoco6b1 1 GopMBbI OLIEHKH 3HAHUH y4AIMXCH.



JIns oueHWBaHWS YPOBHS JOCTHXKEHHM YYalMXCS MPEIYyCMOTPEHO MPOBEICHUE
KOHTPOJBHBIX PaboT, 3a4ETOB.

2. CoaepsxkaHue y4eOHOI0 MaTepuaJia
Conepxanue paboueil MporpaMMbl BKIIIOYAET JACBATH TEM:

Tema 1. U3oMepusi 1 HOMEHKJIATYpPa OPraHM4YecKux BemecTs (3 yaca)

Bunbl nzomepun: cTpykTypHas (YriaepoJHOrO CKEJNeTa, MEXKIAcCOBasi, MOJOKEHUS
(GyHKIMOHAIBLHOM TpYIIbI) M NPOCTPaHCTBEHHas (crepeousomepusi). Homenkiarypa:
TpUBHAJbHAS, CcHUCTeMaTHdeckas. Hammcanue CTpyKTypHbIX (OpPMYJT H30MEPOB U
TOMOJIOTOB.

Jlemoncmpayuu

ATOMHO-CTPEKHEBBIE MOJIEIH.

Tabnuia ¢ HOMEHKIaTypaMy OPTaHUYECKUX BEIIECTB.

JlabopamopHvie onvimol

N3roroBnenne Moaenen OpraHndeCKuX COCIMHEHUM.

Tema 2. KayecTBeHHbIC peaKIM B OPraHu4YecKo XuMuH (3 4)

KauecTBeHHbIE peaKIMU Ha YIJIEBOJOPOAbl U UX (YHKIHMOHAIbHBIE TPOU3BOJIHBIE.
CBoiicTBa  OpraHMYEeCKHMX  BEIIECTB,  OMNpEAeNAeMble  KpPaTHbIMA  CBSI3SIMU U
(yHKIIMOHATBLHBIMU TPYIIIIAMHU.

Jlemoncmpayuu
KauecTBeHHbIE peakllMM HAa KpaTHBIE CBA3UM B OPraHMYECKHX BellecTBax. KauecTBEHHbIE
peakiMu Ha onpenesieHne (YHKIIMOHAIBHBIX TPYI OPraHUYECKUX BEIIECTB.

Tema 3. 3agaun Ha BBIBOA XUMH4YecKux GopmyJ (5 4.)

ANTOPUTM pelieHus 3a7a4 Ha BBIBOJ XUMHUYECKUX (OPMYT OpPraHUYECKUX
COCIMHEHUM Pa3JIMYHBIX KJIACCOB. AJITOPUTMBI PACUETOB IO XUMHUYECKUM (HopMysam:
HaXOXKJIEHUE MACCOBOM JIOJM dJeMeHTa B BemlecTBe. Pacu€Tel Ha BbIBeneHUE (HOPMYIIbI
BEILECTBA MO aOCOIIOTHON M OTHOCHUTENIbHOM IJIOTHOCTH MapoOB ra3000pa3HbIX BEIIECTB,
M0 MPOAYKTaM CTOpPaHUsl OPraHUYECKHX BEIECTB.

Tema 4. 3agaun HA cMeCH OPraHUYEeCKHUX BellecTs (2 4.)

OCHOBHBIC 3aKOHBI XUMHUHM U XUMUYECKHE (DOPMYIIbI, MPUMEHSEMbIC MPU PEIICHUU
3aja4. PemeHue 3ajad Ha CMECH OPraHWYECKHX BEIIECTB (ra3000pa3HbIX, KUIKHX,
TBEP/IbIX).

Tema S. BoulunciieHHs] 0 YPABHEHHUSIM XHUMHYECKHUX PeaKUHMid C y4acTuem
oprannyeckux Bemects (10 4)

Pacuér xonmuecTBa BemiecTBa, Macchl, 00beMa MPOAYKTa PEAKIIUU WU UCXOTHOTO
BEIIECTBA [0 HMMEIONIUMCS JaHHBIM; peIIeHUE 3a7ad Ha MPUMECH, Ha U30BITOK-
HEJIOCTAaTOK, Ha BBIXOJ MPOYKTA.

Tema 6. OnpenesieHue KOJIUYECTBEHHBIX OTHOIIEHU ra3oB (2 4)

OCHOBHBIE Ta30BbI€ 3aKOHBI. PemeHue 3amad ¢ MCNOJIb30BAHUEM OTHOCHUTEIBHOM
IJIOTHOCTH Ta30B.

Tema 7. I'eHeTHuyecKasi CBSI3b MEXKAY KJaccaMH opraHmyeckux BemecTB (54)
CocraBieHue M pelIEHHUE LENOYEK IMPEBPALCHUN, OTPAaXKAIOIIMX TEHETHYECKYIO CBS3b
MEXKy KJIacCaMH OPraHUYECKUX.



Tema 9. Xumus v )KH3Hb (32124 U3 MOBCETHEBHOM KN3HN) (4 )
3ama4u ¢ MPOU3BOJICTBEHHBIM, CEIIbCKOX03SHCTBEHHBIM, SKOJIOTHYCCKUM COJICPIKAHUEM.
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Tema ypoka

Kon-
BO
qaco

[laTta

[TpomexxyTouHbIN
Y UTOTOBBIM KOHTPOJIb

Tema 1. N30Mepusi 1 HOMEHKJIATYPAa OPraHM4YecKuX BemecTs (3 4.)

Homenknartypa opranndeckux

NuauBuyanbHbId U

1. | Bemects. [IpaBuna lu .
(bpOHTANBHBIIN OMPOC
HOMEHKJIATypPHI.
9 Buael nzomepun: CTpykTypHas u 14 NHnuBuayanbHbIN 1
' | IpOCTpaHCTBEHHaAs!. (GbpOHTANBHBIN ONPOC
CocraBnenue CTPYKTYPHBIX
dbopmyn M30MEPOB
3. | opraHuecKux BEILIECTB, | | 4. CamocTosTenbHas padota
HOMEHKJIaTypa.
4 KauectBeHnbie peakiuu | g NuauBuayanbHbIi 1
" | HAyTrIeBOOPOIBI. ' (bpOoHTaNBHBIN ONMPOC
KauecTBeHHbBIE peakuy Ha .
NunuBuayanbHbIi 1
5. | pyHKUMOHANBbHBIE TPOU3BOAHBIE | 1 . .
(pOHTANBHBII OMpPOC
YTIIEBOJIOPOJIOB.
Pemenue 3ama4d Ha onpenencHue
6. | BEIIECTB [0 KAYECTBEHHBIM 1 4. Pemenne 3amau

peaKuusM

Tema 3. 3agaum Ha BBIBOJ XUMH4YeCKUX GopmyJ (5 4.)

AJITOPUTM pellIeHUS 3a]1a4 Ha
BBIBOJI XUMUYECKUX (POopMyJT
OPTraHUYECKUX BEIICCTB

1 4.

Pemenue 3agau

Pemenue 3aga4u Ha BEIBOJ
XUMUYECKUX (GOPMYIT
OPTraHUYECKUX BEIIIECTB

1 4.

Pemenue 3agau

Pacuérnl Ha BBIBE/ICHHUE
dbopmybl BEILIECTBA 1o
a0COJIFOTHOH W OTHOCHUTEIBLHOMN
IJIOTHOCTH MapoOB, IO MPOIYKTaM
€ro CropaHusi.

1 4.

Pemenue 3agau

10.

Pemenue 3a1a4y Ha HaX0XKIEHUE
MaCCOBOM JOJIM DJIEMEHTA B
BEIICCTBE

1 4.

Pemenne 3agau




Pemenue 3amgau Ha onpexaenenue | 1 4. Pemenue 3anau
XUMHUYECKOTO  BJIEMEHTa  Ha
OCHOBaHUH €r0 MacCOBOM JI0JIU B
BEIIECTBE

11.

Tema 4. 3agaun HA cCMeCH OPraHUYeCKHUX BemecTB (2 4)

OCHOBHBIE 3aKOHBI XUMUHU U

1o | XMMHYECKHE bopMmybl, 14 NHnuBuayanbHbIA U
MIPUMEHSIEMBIE TIPU PELLIEHUN (poHTAIBHBII Onpoc
3aaad.
Pemenne 3amau  Ha  cMecu

13. | opraHnyeckux BEILIECTB. I 4. Pewenne 3amau

Tema S. BpluucieHMsi 10 YPAaBHEHHUSIM XHMHMYECKHX PpPeaKUMH ¢ Yy4acTHeM
oprannyeckmnx Bemectn (10 4)

Pacuer xoyimyecTBa BeNISCTBA,
MacChl, o0bema MPOaYKTa
14. | peakuuu, €CIIn ucxomuoe | 1 4 Pemenne 3amau
BEIIIECTBO JAHO C MPUMECSIMH.

3agaun Ha «M30BITOK —
15 | HemocTaTOK» C yuyacTHeM lyg Pemenue 3amau
YTJIEBOJ0POJIOB

3agaun Ha N30BITOK -
HEJIOCTATOK C HCIIOJIb30BAHUEM
16. | KkucIopoI0COAEpIKAIINX lua Pemnrenue 3amau
OPTraHUYECKUX COCIUHECHUMU.

Pacuetsl MaccoBOM JOJH BBIXOJA
MPOAYKTA PEAKIHUU C Y4aCTHEM
MPEJICNIBHBIX YIJIEBOJOPO/IOB.

17. lua Pemnrenue 3amau

PacueTsr MaccoBOM HOJIM BBIXOJA
MPOAYKTA PEAKLIUU C Y4aCTHUEM
HENPEAEIbHBIX YTIIEBOAOPOIOB.

18. 14y Pemenne 3amau

PacueTtsl MaccoBOM 10U BBIXOJA
NPOAYKTAa PEAKIHUH C YYaCTHUEM
19. | kucnopogocoaepKaIUX lyu Peenue 3anau
COEIMHEHUM.

Brruncnenue maccoBou
(0oOBbeMHOM) JT0JIM BBIXO/1a
MPOJYKTa PEaKIuu OT
TECOPETUICCKH BO3MOKHOTO

20. lua Pemrenue 3amau

21. | BelunciieHue MaccoBOit 1y Pemenne 3agau




(oOBbeMHOM) T0JTH BBIXO/1a
IPOAYKTa PEAKI[UH OT
TCOPETUUECKH BO3MOXKHOTO

VYPpoK-pakTUKYyM IO PEUICHUIO

Pemenue u cocraBieHue

22. la

KaueCTBEHHBIX 3aJ1a4 3a1a4
23. | Ypok-3a4€T l g Ypok-3auéT
Tema 6. OnpenesieHue KOJIMYECTBEHHbIX OTHOIIEHUH ra3oB (2 4)

l'azoBrie 3axonnl. Pacuértel ¢

HCIIOJIL30BaHUEM ra30BbIX
24. | 3aKOHOB, OTHOCUTENbHOU | 1 9 Pemenue 3amau
IUIOTHOCTU CMECH T'a30B.
Pacuétel ¢  HCHoJIBL30BaHUEM
ra3oBBIX 3aKOHOB, OOBLEMHOU U
25. ’ l g Pemnrenue 3amau

MOJILHOM JTOJIU BEMIECTB B CMECH.

Tema 7. I'eHeTH4YecKasi CBSI3b MY KJIACCAMH OPraHMYeCKHUX BemecTB (5 4.)

26.

CocraBnenue u pelieHue
LEMOYEK MPEBPALICHUN MEXIY
Pa3TUYHBIMU KJIaccaMu
OpraHUYECKUX BEILECTB.

1y

Pemenne 3agau

217,

CocraBnenue u pelieHue
LETOYEK TMPEBPALICHUN MEXIY
Pa3IMYHBIMU KJIaccaMu
OpraHUYECKUX BEIIECTB.

1y

Pemenne 3amau

28

CocraBnenue 151 peleHne
LEMOYEK MPEBPALICHUN MEXKIY
pa3IMYHBIMU KJ1accaMu
OpraHUYECKUX BEIIECTB.

1y

Pemenue 3agau

29.

ITonyuenue OPraHuYeCcKoro
COCAMHEHNs NYTEM OJHOW WIH
HECKOJIBKUX XUMHAYECKUX
pEeaKIuu.

1 4.

Pemenue 3agau

30.

Cocrasienue u penieHue
LETIOYEK ITPEBPALLICHUI
OpraHWYECKUX BEIIECTB.

1 4.

Pemenue 3agau

Tema 8. Xumus u Ku3Hb (pelieHue 32124 U3 MOBCeTHEBHOM K13HM) (4 1)

31. | 3agaun Ha

cocraBiienue | 1u |

\ Pewmenue 3amau




pacTBOpOB C  pa3IUYHBIMU

KOHIIEHTpAIUsIMHU
Pacuér KOJIMYECTBA
32. | HeoOXOAUMBIX ynoOpeHud st | 1 4 Pemtenne 3amau
BHECEHUS B MOYBY.
33. | 3auer 14 Ypok-3auéT
gg_ O6o6aroree MOBTOPEHUE l4
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