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IlosicHuTeNBLHAA 3alIMCKA

Paboyas mporpamma cocTaBjieHa Ha OCHOBE:

- OOIT COO MBOY Cymnraiickas COLI um. [lyoosa FO.U. KsitmManoBckoro paiiona,
YTBEPKIACHHOU npuka3zom nupekropa Ne 14 ot 22.03.2019 .

. yuebOnoro riana MBOY Cynraiickas COLL um. [y6osa FO.U. KeitmaHoBckOTrO
paitiona Ha 2022-2023 y4yeOHbIH T0J, yTBEpkAeHHOro npuka3zom aupekropa Ne 80 ot 30.08.2022
r.

. kaneHnapHoro rmiana-rpagpuka MBOY Cymnraiickas COII um. [ly6osa [O.U.
KsITMaHOBCKOTO paiioHa, yTBep:kIeHHOTro npukazoM aupexkropa Ne80 ot 30.08.2022 r.

- [Tonoxxenus o padoueit nporpamme MBOVY Cynraiickas COIL um. [Jy6osa FO.U.

KbiTMaHOBCKOTO palioHa yTBepkIeHHOTO mpHKa3zoM aupekropa Ne54 ot 30.08.2020 r



PabGouass mporpamma ompenensieT COAEpXKaHWEe XUMHUYECKON MOATOTOBKHU
yYaluXcsi U COCTaBJI€HA Ha OCHOBE MPUMEPHOW U aBTOPCKOM MpPOrpaMMbl
M.H.AdanacbeBoit nnsi yueOnukoB [.E.Pymsutuca, @.I'.®enpnmana. 10-11

kiaccel M.: [IpocBemenney, 2021 .

VYuebusbiii npenmer uzydaercs B 10 kiacce, paccuutad Ha 35 yacoB (lu B
Heziento). ba3oBbIM y4eOHbIM MOcOOMEM Jis HM3y4YeHHUs MpeaMera SBISIeTCS
yueOHuk 10 kiacca st obuieoOpa3zoBarenbHbIX yupexaenuit Pynsutuc I'. E.,

®enpaman O. I'. «Xumus. 10 knace.» - M.: [Ipocsemenue, 2020r;
Omnpepaesienne MecTa u poJid y4eOHOr o Kypca

JlanHass mnporpamma mpeaycMmaTpuBaeT (OPMHpPOBAHUE Y  YYaIlIUXCS
oO1Iey4yeOHbIX YMEHUNW M HABBIKOB, YHHBEPCAIBHBIX CIOCOOOB NEATEIBHOCTH U
KJIIOYEBBIX KOMMETEeHIM. B 3TOM HampaBlieHUHM NPUOPUTETAMU ISl y4eOHOTO
npeIMeTa «XUMUsS» B CTapllel IKojie Ha 0a30BOM YPOBHE SABISIOTCS: YMEHHE
CaMOCTOSITEJIbHO M MOTHUBUPOBAHHO OpPraHU30BBIBATH CBOK I103HABATEIbHYIO
NEeATENIbHOCTh (OT TOCTAaHOBKM LENW A0 TOJYyYEHHS] M OLIEHKUA PE3yJbTaTa);
UCIIOJIb30BAHUE  DJIEMEHTOB  IPUYMHHO-CIEICTBEHHOIO M CTPYKTYpPHO-
(YHKIIMOHAIBHOTO ~ aHaliM3a;  OMNpEICICHHE  CYIIHOCTHBIX  XapaKTePUCTHUK
U3y4aeMoro OOBEKTa; YMEHHE pPa3BEPHYTO OOOCHOBBIBATH CYXKICHUS, /1aBaTh
ONPEAEIIEHUs], TPUBOJANUTH JOKA3aTEIbCTBA; OLECHUBAHUE U KOPPEKTUPOBKA CBOETO
IIOBEJICHUS B OKPYXKAIOIIEH Cpelie; BBIIIOJIHEHNUE B NIPAKTUYECKON ACATEIBHOCTH U
B TIOBCEJHEBHOM KHU3HU  OKOJOTMUYECKHMX TpeOOBaHWU;  HMCMHOIb30BaHUE
MYJbTUMEIUUHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJOTUH A o0paboTKH,
nepegayM, cucTeMaTH3aluu HH(OpMalnu, co3laHus 0a3 JaHHBIX, MpPE3eHTALUU

PE3yJIbTAaTOB MO3HABAaTEILHOU U HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH.

B xypce 10 kmacca wu3ydaercss OpraHuyeckas XUMHS, TEOPETUUYECKYIO
OCHOBY KOTOPOW COCTAaBIIIIOT COBPEMEHHAs TEOPUS CTPOCHUS OPraHUYECKUX
COCMHEHUM, IIOKA3bIBAIOIIAsl E€JWHCTBO XHMHUYECKOTO, JJIEKTPOHHOTO U
MIPOCTPAHCTBEHHOI'O CTPOCHUS, SIBIICHUSI TOMOJIOTUU M U30MEPHUH, KIaccu]uKaims

Y HOMEHKJIaTypa OpPraHMYE€CKHX COCIUHEHUW. Bech KypCc OpraHM4ecKol XWMHUU



MPOHU3AaH WJIEE 3aBUCHUMOCTH CBOWMCTB BEHIECTB OT COCTaBA U UX CTPOEHUS, OT
xapakTepa (QYHKIHMOHAJIBHBIX TPYII, a TaKkKe TCHETUYECKHX CBS3EH MEXIY

KJIaCCaMH OPraHM4YCCKHUX COCIMHCHMU.

B nmaHHOM Kypce comep)karcs BaKHEHIIHE CBEACHUS OO0 OTAEIbHBIX
BCIIECTBAX M CHHTETHYCCKUX MaTepuajaX, O JIEKapCTBEHHBIX IIperaparax,
crocoOCTBYIONUX (HOPMUPOBAHUIO 3I0POBOTO 00pasa JKU3HU U OOIIEH KYJIbTYpbl

YCJIOBCKA.

Buabl 1 ¢popMbI KOHTpOJIA.

Bunpl: Texymumii, nepruogndeckuil (TeMaTH4eCKuil), UTOTOBBIM,
CaMOKOHTPOJIb.

@DopMBbI KOHTPOJIS: YCTHBIA U TUCBMEHHBIN, (GPOHTAIBHBIN U
WUHIVBU1yaJIbHbIN.

Kontponbhbie paboThl — 2

[TpakTuueckue padboThl — 3

JlaGopaTopHbIe ONBITHI — 3

HEJIN 1 3AJJAYN U3YUEHUA ITPEJIMETA:

® OCBOCHHE 3HAHMM O XMMHUYECKOW COCTABIISIIOIIECHA €CTECTBCHHO-HAYYHOMN
KapTUHBI MUPA, BAKHEHIITUX XUMUYECKUX MTOHATUAX, 3aKOHAX U TCOPUSX;

e OBJIa/leHHEe YMEHHUSIMHU TPUMEHSTh MOJYUYECHHBIC 3HAHUS JJIsI OOBSICHCHHS
Pa3HOOOPa3HBIX XUMHUUYECKUX SBICHUN W CBOMCTB BEIICCTB, OIICHKHA POJIH XUMUU B
Pa3BUTHHU COBPEMEHHBIX TEXHOJIOTUM M MOJIYyYEHUH HOBBIX MaT€pUAIOB,;

e pa3BUTHe IIO3HABATCJIILHBIX HMHTEPECOB M  HMHTEIJIEKTYaJIbHBIX
CIIOCOOHOCTEHN B MPOIECCE CAMOCTOSTEIHLHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUM
C WCIOJIb30BAaHWEM pA3JIMYHBIX HMCTOYHHUKOB HWH(pOpMamWK, B TOM YHCIIC
KOMITbIOTEPHBIX;

e BOCNUTAHUE YOCKICHHOCTH B IO3UTUBHOW POJM XUMHUHM B JKU3HH
COBPEMEHHOI0 OO0IIEeCTBa, HEOOXOAUMOCTH XMMHYECKH TPAMOTHOTO OTHOIICHHS K

CBOEMY 37I0POBBIO M OKPYXKAIOIICH Cpeie;



® NpUMEHEHHe TIOJYYCHHbIX 3HAHUM M yMEHUH nis1 O0e30MacHoro
WCIIOJNIb30BaHMsI BEHIECTB U MaTepUajioB B OBITY, CEJIbCKOM XO3SIMCTBE W Ha
MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3aJad B [IOBCEJHEBHOM JKHU3HH,
MPEAYIPEXKICHUS SIBICHUN, HAHOCSIIIMUX BPE 30POBbIO UEIIOBEKA M OKPYKAIOIIEH
cpene.

JlanHass mporpamma TmpeaycMmarpuBaeT (OPMHPOBAHHME Y  y4alllUXCs
00111ey4eOHBIX YMEHUM W HABBIKOB, YHUBEPCAJBHBIX CIIOCOOOB JIESITEIHBHOCTH U
KJTIOYEBBIX KOMIIETEHIIMM. B 3TOM HampaBieHUM NpUOpPUTETaMH ISl Y4EOHOTO
peIMeTa «XUMHUS» B CTApIIeH IIKoJIe Ha 0a30BOM YPOBHE SIBIISIFOTCS

® YMEHHUE CaMOCTOSTEIbHO W MOTHUBUPOBAHHO OPraHU30BHIBATH CBOIO
MO3HABATEIIbHYIO JIESTEBHOCTh (OT MOCTAHOBKM 1I€JIM JO TOJYYEHUS U OLECHKHU
pe3yJabTrara);

® OTIPEJICTICHUE CYIITHOCTHBIX XapaKTEPUCTHK N3Yy4aeMOro 00ObEKTa;

® YMEHHE pa3BEpHYTO OOOCHOBBIBATH CYXKICHHUS, JaBaTh OIpEIeICHUs,
MPUBOAUTD J10KA3aTEIIbCTBA;

® OIICHMBAHUE U KOPPEKTUPOBKA CBOETO MOBEICHUS B OKPYKAIOIIEH Cpejie;

® BBINIOJHECHUE B MPAKTUUECKON AEATEIBHOCTH W TOBCEIHEBHOM KU3HU
IKOJIOTHYECKHUX TPEOOBAHUI;

®  UCIOJB30BaHHWE MYIBTUMEIUMHBIX PECYPCOB U  KOMITBIOTEPHBIX
TEXHOJOTHH 111 00pabOTKH, Mepeadn, cCUcTeMaTu3aui HHGOPMAIlUU, CO3IaHUs
0a3 JaHHBIX, TIPE3CHTAIIMU PE3YJIBTaTOB II03HABATEIBHON U IPAKTHYCCKOM
NEATENBHOCTH.

Ha ocHoBanmmm TpeOoBanmii [ocymapcTBeHHOTOo  00pa30BaTEIBHOTO
CTaHJapTa B COACP)KaHMHU pabodei MpPOTrpaMMBbl TPEIIONAracTcss pealn30BaTh
aKTyaJIbHbIE B HACTOSIIIEE  BpPEMS  KOMIETCHTHOCTHBIM,  JIMYHOCTHO-
OPUECHTUPOBAHHBIN, JESATEIbHOCTHBIM MOAXOAbI, KOTOPHIC OIPEACISIIOT 3aJa4uu
00y4eHuUs :

- opMupoBaHUE 3HAHUN OCHOB OPTaHUYECKON XMUMUU,

- BaXHEWIMX (HAKTOB, TOHATHNA, 3aKOHOB W TEOpHUM, S3bIKAa HAyKH,

JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa;



- pa3BUTHE YMEHHMH HaOmOOaTh U OOBSACHATH XHMHYECKUE SIBICHMS,
coOnronaTh MpaBuia TEXHUKKM Oe30macHOCTH NHpu paboTe ¢ BEIIECTBAMHU B
XUMHYECKOW Ja00paTopuu U B MOBCEIHEBHOM KU3HH;

- pa3BUTUE HMHTEpeca K OPraHMYEeCKOM XHMMHUU Kak BO3MOXKHON 00jacTu
OyayIiei mpakTUYeCcKon JeaTeIbHOCTH;

- Pa3BUTHUE UHTEIUIEKTYaIbHBIX CIOCOOHOCTENW U T'YMaHUCTUYECKUX KaueCTB
JIMYHOCTH;

- (QopMuUpOBaHHE  OSKOJIOTMYECKOTO  MBIIUICHUS, YOEXKIECHHOCTH B

HEOOXOIMMOCTH OXpaHbl OKPY>KAIOILEH CPEbI.

TPEBOBAHUA K YPOBHIO TTOJAI'OTOBKM OBYUAROIINXCSA

IIpeomemno-ungopmayuonnas cocmasisrouas 06pa3z08anHOCmu.

3HaTh.:

- gadicHelwue xXumuyeckue HNOHAmMUs: BEIIECTBO, XUMHYECKHH JJIEMEHT,
aToM, MOJIEKYyJa, OTHOCHTEIbHBIC arOMHas W MOJICKYJSIpHasT MacChl, HOH,
aJUIOTPOTHS,  W30TOIBI,  XUMHYECKash  CBS3b,  DJICKTPOOTPUIIATECIBHOCTD,
BaJICHTHOCTh, CTEMEHb OKHUCJICHHUS, MOJIb, MOJIApHAs Macca, MOJIIPHBIA O00BeEM,
BEIIIECTBA MOJICKYJISIPHOTO W HEMOJICKYIISIPHOTO CTPOCHUS, PACTBOPHI, JIEKTPOIUT
U HEIJICKTPOJUT,  DJICKTPOJMTHYECKAS  JUCCOIMALMSI,  OKHUCIUTEIh |
BOCCTAHOBHUTEIb, OKHCJICHHE M BOCCTAHOBIICHHE, TEIIOBOM 3(PdeKT peakiuwu,
CKOPOCTh XMMUYECKON peakIuu, KaTallu3, XMMUYECKOE PaBHOBECHE, YIIICPOIHBIN
ckeleT, (yHKIMOHAIbHAS TPYIIa, H30MEPHS, TOMOJIOTHS;

- OCHOBHblE 3aKOHbI XUMUU: COXPAHEHHUSI MaCChl BEIIECTB, IMOCTOSHCTBA
COCTaBa, MEPUOJUYECKUM 3aKOH; - OCHOBHBIC TEOPUU XUMHHU: XUMUYECKOU CBA3H,
ANEKTPOTUTHUECKOM JUCCOIMAIIUUA, CTPOCHUS OPTaHUYECKUX COCTUHCHU;

- BadCHeUWUue eewecmea U Mamepuaivl: OCHOBHBICE METAaJUIbl U CILJIABHI,
CepHasi, CoJsHasl, a30THAs U YKCYCHasl KHCJIOTHI; IIEJI0OYM, aMMHUaK, MUHEpaJIbHbIC
yaoOpeHus, MEeTaH, ATUJIEH, alleTHJICH, OC€H30JI, ATAHOJ, JKUPBI, MbLJa, TIIFOKO3a,
caxapo3a, Kpaxmall, KjJeTdaTka, OeJIKHi, HICKyCCTBEHHbIC M CHHTETHYECKHE BOJIOKHA,

KAay4yKH, IIACTMACCHI;



JlesimenbHOCMHO-KOMMYHUKAMUBHAS COCMABAAIOW A 00PA308AHHOCTIU

yMeThb:

- Ha3bl8aMb N3YYEHHBIC BEIIECTBA MO "TPUBUATBHON" WIIM MEXAYHAPOIHOU
HOMEHKJIATYpE;

- onpeoesisimb: BAICHTHOCTh U CTETICHb OKUCIICHUS] XUMUYECKUX DJIEMEHTOB,
TUIN XUMHYECKOM CBSI3U B COCIMHEHUSX, 3apsij]l MOHA, XapaKTep CpPelbl B BOJIHBIX
pacTBOpax HEOPraHWYECKUX COCAUHEHUM, OKHUCIUTEIb W BOCCTAHOBUTEIIb,
MPUHAJICKHOCTh BEIIECTB K PA3JMUHBIM KJIaCCaM OPraHUYE€CKUX COCIUHEHMUIA;

- Xapakmepu308ambs: JIEMEHTbl MajbIX NEPUONOB IO HX TMOJIOKEHUIO B
nepuoauueckor cucreme J[.M. Menneneea; oOmue XUMHYECKHE CBOWCTBA
METaJJIOB, HEMETAJVIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX W OPraHUYECKHUX
COCIMHEHUMN; CTPOCHUE U XHUMHUYECKHE CBOMCTBA M3YYEHHBIX OPTraHUYECKUX
COCJIMHEHUM;

- 00®sACHAMb: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa W CTPOEHUS,
OpUPOAYy XUMHYECKOH CBsI3UM  (MOHHOM, KOBAJCHTHOM, METaJNIMUECKOM),
3aBUCUMOCTh CKOPOCTHM XHUMHMYECKOM pEaklMu W TOJOXKEHUS XUMHUYECKOTO
PaBHOBECHS OT Pa3IUYHBIX (PaKTOPOB:

- BbINOJHAMb XUMHUUYECKUN IKCIIEPUMEHT MO PACIO3HABAHUIO BaKHEUIITHX
HEOPraHWYECKUX U OPTaHUYECKUX BEILIECTB;

- nposooumsb CaMOCTOSITCIIBHBIM TMOMCK XUMHUYECKOW WHGOpPMAIUU C
WCMOJBb30BAHUEM  PA3JIUYHBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHBIX  M3JAHUM,
KOMIIBIOTEpHBIX ~ 0a3  JaHHBIX, pecypcoB  VHTepHeTa);  HCMOJIB30BaTh
KOMIIBLIOTEPHBIE TEXHOJIOTUH [IJI1  OO0pa0OTKM W TMepelaydl  XHUMHYECKOU

uH(MOPMAIINH 1 €€ TIPEACTABICHUS B PA3IMYHBIX (hOopMax;

HBHHOCWZHO'OpueHI’I’laquHHCIﬂ cocmaesArouai 06pa306aHHocmu:
HCIIOJb30BaTDb l'[pHOﬁpeTeHHble 3JHAaHUA U YMCHHUA B HpaKTquCKOﬁ
ACATCJIBbHOCTH H HOBceIlHeBHOﬁ JKU3HU JJIA.

- OOBSICHEHUS] XUMUYECKUX SBJICHUH, POUCXOJAIINUX B IPUPOIE, OBITY U HA



MIPOU3BOJICTBE;

- ONpEIeNICHNUs BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX IPEBpAIlCHU B
Pa3IMYHBIX YCIOBHSIX U OLIEHKU WX MOCIEICTBUI;

- HKOJIOTUYECKH IPaMOTHOTO TIOBEACHHUS B OKpYXKaroIleH cpere;

- OICHKU BIMSHUSA XUMHUYECKOTO 3arps3HEHUs OKpYKArolel cpenbl Ha
OpTaHM3M YeJIOBEKa U IPYTHe KUBbIE OPTaHU3MBI,

- Oe3omacHOro OOpamieHuss C TOPIOYMMU M TOKCHYHBIMH BEIICCTBAMH,
1abopaTopHbBIM 000PY/I0BAHUEM;

- TPUTOTOBIICHUS PACTBOPOB 3a/JlaHHOW KOHIICHTpAllMU B OBITY W Ha
POM3BOJICTBE;

- KPUTHYECKOH OIEHKH JOCTOBEPHOCTH XUMHUYECKOH HWH(POpPMAIIHH,

HOCTYH&IOIIIGIZ N3 Pa3HbIX UCTOYHHUKOB.

B pesynbrare usydenus xumuu Ha 06azoBoM ypoBHE B 10 Kilacce y4yeHUK
JOJKEH 3HATH / IOHMMATD!

o BaYKHEUILINE XUMUYECKUE MOHATHSA: XUMUYECKast CBfI3b,
AIIEKTPOOTPHUIIATEIBHOCTD,  YIVIEPOJHBIM  CKeJeT, (yHKIMOHAIbHAs TpyIna,
U30MepHsl, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBl XMUMHUHU: COXPAHEHHUS MACChl BEIIECTB, MOCTOSHCTBA
COCTaBa, MEPUOANYECKHIN 3aKOH;

® OCHOBHBIE TEOPUH XUMHUU: CTPOCHUSI OPTaHUYECKUX COCTUHEHUIT; 4

® BAaKHEWIIIME BEHIECTBA M MaTepuajbl: CEpHas, COJisIHas, a30THas |
YKCYCHAasi KUCJIOTHI; IIEJI0OYM, METaH, dTWJICH, alleTUJICH, OCH30JI, dTAHOJM, >KUPBI,
MbLIa, IJIIOKO3a, Caxapo3a, Kpaxmall, KIeTyaTka, O€JIKH, HCKYCCTBEHHbIE U
CUHTETUYECKUE BOJIOKHA, KAy4YKH, IIACTMACChI; YMETh:

® Ha3bIBaTh U3YUYEHHBIE BEIIECTBA MO «TPUBUAIBHOW» WU MEXKAYHAPOIHOM
HOMEHKIIATYpE;

® OIpEesaTh: BAJCHTHOCTh U CTENEHb OKUCICHUSI XUMHUUYECKUX DJIEMEHTOB
B OpPraHWYECKUX COCJAMHEHUSAX, THUIl XHMHYECKOM CBA3M B OPraHUYECKUX

COCANMHCHUAX, IMPHUHAAJIC)KHOCTh BCIICCTB K PA3JIMYHBIM KJIdaCCaM OPIraHHMYCCKHX



COCIMHCHUM;

® XapaKTepHU30BaTh: OOIIME XUMUYECKUE OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIMHECHUM; CTPOCHUE U XMMHUYECKHUE CBOMCTBA HW3YYEHHBIX OPraHUYECKUX
COCJIMHCHUM;

® OOBSACHATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS;
NPUPOAY XMMHUYECKOM CBSI3M B OPraHUYECKHUX BEIIECTBAX, 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM PEAKIIMU U TIOJOKEHUS XHMHUUYECKOIO PABHOBECHS OT PA3JIMYHBIX
(dakTopoB;

® BBINOJHATh XUMUYECKUNA SKCIIEPUMEHT 110 PACIO3HABAHUIO BAXKHEWILINX
OPraHUYECKHX BELIECTB;

® TIPOBOJUTH CAMOCTOATEJBbHBIA TMOUCK XUMHUYECKOW HHpopMaIuu ¢
UCIIOJIb30BAHUEM  PA3JIUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX  W3JIaHUH,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  HMHTepHeTa);,  MCMOIB30BATh
KOMITBIOTEPHBIE ~ TEXHOJIOTMH JyUIi 00paboTKM |  Tepeaadyd  XUMHYECKOM

UH(GOpPMAIIMK U €€ TIPEICTABICHUS B PAa3IMYHBIX (hopMax;

Hcnonb3oBarh npuodpereHHble 3HAHWSI U YMEHHUSI B MPAKTHYeCKOil
AeATeJIbHOCTH U NMOBCEIHEBHOM KU3HM JIJIS:

® OlpeneneHuss BO3MOKHOCTU TPOTEKAHUS XMUMHUYECKUX MPEBpAlICHUN B
Pa3TUYHBIX YCIOBUSX U OLEHKH UX MOCIE/ICTBUIA;

® HKOJIOTMYECKHU ITPaMOTHOTO MOBEICHUS B OKPYKAIOIIEH CPENE;

® OIEHKM BIMSHUA XMMHUYECKOTO 3arpsi3HEHUs OKpYXKAlolled cpeapl Ha
OpraHW3M YeJIOBEKa U APYTUE KUBbIE OPraHU3MBbI;

e (e30MacHOro OO0palmieHuss ¢ TOPIOYMMH W TOKCHYHBIMHU BEIIECTBAMH,
71a00paTOPHBIM 00OPYIOBAHUEM;

® KPUTUYECKOM OIICHKM JIOCTOBEPHOCTH XHMHYECKOW HH(POpPMAIIUH,

HOCTYHaIOH_Ieﬁ M3 Pa3HbIX HCTOYHHUKOB.

IINTAHUPYEMBIE PE3YJIBTATbI ObYUEHUSA



B pesynbrare uzyueHnus yueOHOro npeamera «XMMHUsS» Ha YPOBHE CPEIHETO
oO1iero oOpa3zoBaHusi Ha 6a30BOM YPOBHE 8bINYCKHUK HAYYUMCAL.

— pacKpblBaTh Ha MPUMEPAX POJIb XHUMHUH B (DOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MUPA U B MPAKTUYECKOM J1€ATEIbHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha MPUMEpPAX B3aUMOCBI3b MEXKIY XUMUEN U APYTUMHU
€CTECTBEHHBIMU HayKaMH;

— pacKpbIBaTh Ha MpUMEpPAX MOJOKEHUS TEOPUU XUMHYECKOTO CTPOCHHS A.
M. bytnepoga;

— NOHUMATh (PU3UYECKUil cMbICH nepuoanyeckoro 3akona J[. . Menzaeneena
U Ha €ro OCHOBE OOBSCHATh 3aBUCHUMOCTH CBOWCTB XHMHUYECKHX DJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB OT JEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBSACHATH MNPUYMHBI MHOrooOpaszusi BEHIECTB Ha OCHOBE OOIIHX
npecTaBIeHU 00 X COCTaBE U CTPOCHUM;

— MPUMEHSTH MpaBUjia CUCTEMATHYECKOW MEXIYHApOIAHOW HOMEHKJIATYPHI
KaK CpEACTBa pa3juyeHHs] W HUISHTU(UKAIIMK BEIIECTB IO HUX COCTaBy H
CTPOCHHUIO;

— COCTaBISITh MOJEKYJSIDHBIE U CTPYKTYpPHBIE (DOPMYIIBI OpraHuYecKUuX
BEIIECTB KaK HOCUTENEeW MHPOpMaluu O CTPOCHHM BEIIECTBA, €r0 CBOMCTBaX H
IPUHAITICKHOCTH K ONPEACIEHHOMY KJIacCy COCTMHEHU;

— XapaKTepU30BaTh OPraHMYECKUE BEIIECTBA IO COCTaBYy, CTPOCHHUIO U
CBOMCTBAaM, YCTAHABIMBAaTh NPUYMHHO-CJIECACTBEHHBIE CBSA3UM MEXIY IaHHBIMU
XapaKTEPUCTUKAMU BEIECTBA;

—  [OpPUBOAUTH TOPUMEPBl  XUMUYECKUX  PEaKUui, PpacKpbIBAIOLUIUX
XapaKT€pHbIE CBOMCTBA THUIMYHBIX IPEACTABUTENIEH KIACCOB OPraHUYECKUX
BEIIECTB, C LEIbI0 UX UACHTU(UKALNN U O0BSICHEHUS 00JIaCTH IPUMEHEHNS;

— IPOrHO3UPOBATH BO3MOXKHOCTH IPOTEKAHUS XUMHUYECKUX pEaKIHMil Ha
OCHOBE 3HAHMM O THUIAX XUMHUYECKOW CBSI3M B MOJIEKYJaX pPEareHToB M HUX
PEaKIMOHHOM CITIOCOOHOCTH;

— HCIIOJIB30BAaTb 3HAHHUA O COCTABC, CTPOCHHMH WM XHUMHYCCKHX CBOMCTBaxX



BEIIECTB JUIsl UX O€30MaCHOTO MPUMEHEHHUS B TIPAKTHYECKOHN JACATEIBHOCTH;

— TPHUBOAUTH TIPUMEPHl MPAKTUYCCKOTO WCIOIB30BAaHUSA MPOIYKTOB
nepepaboTku He(PTH W MPUPOMHOTO Ta3a, BHICOKOMOJCKYISPHBIX COCTMHCHHM
(monmATHIIEHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

— TPOBOIUTH OMBITHI IO PACIO3HABAHWIO OPTraHUYECKHX BEIISCTB
(TmaniepuHa, YKCYCHOM KHCJIOTBHI, HETMpPENSIbHBIX XKHPOB, ITIOKO3bBI, KpaxMmala,
OCITKOB) B COCTABE MHIIEBBIX MPOAYKTOB U KOCMETHYECKUX CPEIICTB;

— BJQJICTh TMPaBWIAMHU M TpUEMaMH O€30MacHOW padOThl C XMMHYCCKUMHU
BEIIECTBAMU U JJa0OPATOPHBIM 000PYI0BAaHUEM;

— YCTaHAaBIIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYCCKON PEaKIIMH ¥ CMCIIICHHUS
XHMHYECKOTO PaBHOBECHS OT Pa3jIMYHBIX (HAaKTOPOB C IEIBI0 OINPEACICHUS
ONTUMAJIBHBIX YCIIOBHH MPOTEKAHUS XMMUYCSCKHUX MTPOIIECCOB;

— MPUBOJUTH MMPUMEPHI THIPOIIHM3a COJICH B MIOBCEIHEBHOMN KU3HU YCTIOBCKA;
— MIPUBOJUTH MIPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHNA B TIPHPO

7€, TIPOU3BOACTBEHHBIX MPOIECCaX U KUZHEACITSILHOCTH OPTraHN3MOB,

— TPHUBOAHWTH TIPUMEPHl XUMHUYECKUX PEAKIMH, pPacKpBIBAIOIINX OOIIHe
XHUMHAYECKHE CBOMCTBA MPOCTHIX BEHIECTB — METAJNIOB M HEMETAaJUIOB;

— TPOBOAUTH pAacdYéThl HA HAXOKICHUE MOJCKYISIPHOW  (OPMYIIBI
YIJIEBOOPOJA TIO MPOAYKTaM CTOPAHUS W IO €r0 OTHOCHTEIHHOW IJIOTHOCTH H
MaCCOBBIM JIOJISIM AJICMEHTOB, BXOJISIIUX B €0 COCTaB,;

— BIIQJIETh TPaBWJIaMH OE€30MACHOTO OOpaIleHUs C €IKUMH, TOPIOYUMHU |
TOKCHYHBIMU BEIIECTBAMHU, CPEICTBAMH OBITOBOI XUMHH;

— OCYHIECTBJIATh TOMCK XUMHUYECKOM WHGOpPMAIMA 10 Ha3BaHUIM,
uaeHTUUKATOpaM, CTPYKTYPHBIM (DOpMyiTam BEIIECTB;

— KpUTUYECKH OIICHUBATh U UHTEPIPETHPOBATH XUMUIECKYIO0 HH(POPMAIIUIO,
COZIEPIKAIIyIOCSI B COOOMIEHUSX CPEJACTB MAacCOBOW HHQOpMAIUHU, pecypcax
WNuTepHeTa, HAyYHO-TIOMYIIAPHBIX CTAThsIX, C TOUYKH 3PCHUSI €CTECTBCHHO-HAYYHOU
KOPPEKTHOCTH B TEISIX BBIABICHUS OIMIMOOYHBIX CYXIACHHA W (OPMUPOBAHUS
COOCTBEHHOM MO3UIINY;

— TOPEACTaBISATh MYTH PEIICHUS II00aNbHBIX MPOOJEM, CTOSIIHUX Mepes



YeJIOBEUECTBOM (IKOJIOTUUYECKUX, DHEPreTUUECKUX, CHIPHEBBIX), U POJIb XUMHUH B
PELICHUH 3TUX MPOOIIEM.

Buinycknuk nonyuum 603MOMNCHOCMb HAYYUMBCAL:

— WJUTIOCTPUPOBATh NPUMEPAMU CTAHOBIIEHUE W HBOJIIOLMIO OPraHUYECKON
XUMHU KaK HayKU Ha PAa3JIMYHBbIX UCTOPUUECKUX ITAIaX €€ pa3BUTHSA,

— HCTOJIb30BaTh METOAbI HAYYHOTO IMO3HAHUS IIPU BBIIIOJIHEHUU MPOEKTOB U
yueOHO-HCCNeA0BATEIbCKHUX 3aau 110 U3YYEHHUIO CBOMCTB, CIOCOOOB MOTYYEHUS U
pacrno3HaBaHUsI OPraHUYECKUX BEILIECTB;

— OOBSCHATH MPHUPOLY M CIOCOOBI 00pa30BaHUS XUMUYECKOM CBS3HU:
KOBAJICHTHOU (TTOJISIPHOM, HETIOJISIPHOM ), MOHHOM, METaJNIMYECKON, BOTIOPOTHON —
C LIEJIBIO ONIPEAEIIEHNUS] XUMUYECKON aKTUBHOCTH BELIECTB;

— YCTaHABIMBATH T'€HETUUYECKYIO CBA3b MEXJy KJIaCCaMH OpPraHUYEeCKUX
BEUIECTB i1 OOOCHOBAaHMSI MPUHIMIHAIBHON BO3MOXKHOCTU  TOJYyYEHHUS
OPraHUYeCKUX COCIUHEHUN 3aJaHHOI0 COCTAaBa U CTPOCHUS,

— yCTaHaBJIMBAaTh B3aMMOCBSI3M MEXAY (pakTtamu U Teopued, MPUUHHOU U
CJIEICTBUEM TIPU aHAJU3€ MPOOJEMHBIX CUTyalluii U 0OOCHOBAaHWU MPUHUMAEMBIX

pGI_IIGHI/Iﬁ Ha OCHOBE XMMHYECKHUX 3HAHUMU.



COAEPXAHHUE YYEBHOI'O IPEIMETA

10 xaace

Teopuss XMMH4YECKOro CTPOeHHsI OpraHuuyeckux coeauHenuii. Ilpupona
XUMHYeCKHUX cBssei (3 ).

Oprannueckue  BemectBa.  Opranumyeckas  xumus.  CraHOBIICHHE
OpraHWYECKOW XUMHUH KAaK HayKu. Teopuss XMMHYECKOTO CTPOECHHUS BELIECTB.
Yrneponssiil ckenet. M3omepus. M3omepsl.

CocTrosiHrE SJIEKTPOHOB B aroMe. DHEPreTHYECKHE YPOBHM M MOAYpPOBHH.
DONEeKTPOHHbIE OpPOUTANM, S- DJIEKTPOHBI U P — ANEKTPOHBL. CHHMH 3JIEKTPOHA.
CnapeHHble  9J€KTPOHBI.  ONeKTpoHHas  KoHpurypauus.  ['paduueckue
AIIEKTPOHHBIE (POPMYIIBL. DIEKTPOHHAS MPUPOAA XUMHUECKUX CBSI3EH, MU CBI3b U
curma cBs3b. MeToJ BaJICHTHBIX CBA3EH.

KJ'IaCCI/I(I)I/IKaIII/ISI OpPTraHUYCCKUX COGHHHGHHﬁ. CDyHKIII/IOHaJ'IBHaSI I'pyIiIia.

YrieBonopoast (9 4).

[IpenenvHbie yrneBogoponbl (ajkaHbl). Bo30OyxaeHHOE cOCTosHHME aToMma
yriiepoaa. ['ubpunuzamnus aTOMHBIX opOuTaeil. DNEeKTpOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.

T'omomnoru. l'omonorunyeckas Pa3HOCTb. l'omonornueckuu pAn.
MexnyHapoaHass HOMEHKIIaTypa OpraHMYeCKUX BellecTB. M3oMepust yrnepogHoro
CKeJIeTa.

Meran. [lonydenue, pu3nyeckue u XUMHUYECKHE CBOMCTBA MeTaHa. Peakmum
3aMeIICHUs (rasioreHUpOBaHUE), JETUIPUPOBAHUS u M30MEPU3ALUN
ankaHoB. llennpie peakuuu. CBoOOAHBIE paAuKaibl. ['aloreHONpPOU3BOIHbBIC
AJIKAHOB.

Kparubie cBs3u. HemnpeaenbHbsie yrieBoaoponbl. AukeHbl. CTpoeHue
MOJIEKYJIbI, TOMOJIOTHS, HOMEHKJIaTypa U u3oMepus. Sp2 — rudpuauzauus. ITEeH
(otunien). M3omepus yriiepomHOro CKeJieTa W MOJOKEHUS JBOMHOW CBS3M.
[IpocTpancTBeHHast U30MepuUsl (CTEpEOU30MEpPHsl).

[TomyyeHne W XMMHUYECKUE CBOWMCTBA AJIKEHOB. Peakiuu NpUCOETWHEHUS



(runpupoBaHue, rajJoreHUPOBAHUE, THAPATAINS), OKUCICHUE U TOJIUMEpPU3ALUU
ankeHoB. [IpaBuno  MapkoBHUKOBA.  BBICOKOMOJIEKYIApPHBIE  COEAUHEHUS.
KauecTBeHHbI€ peakuu Ha JBOWHYIO CBA3b.

AnkanueHsl (AUEHOBBIE YIIEBOAOPOALI). HM3oMmepusi ¥ HOMEHKIATypa.
JNueunun (Oyranuena-1,3). Wzonpen (2-metwnOyraauen-1,3). Conpsok€HHbBIC
NBOWHBIEC CBsA3U. [lonyyeHMEe WM XMMHYECKHME CBOMCTBA ajIKaAueHOB. Peakuuu
npucoeMHEHUs (TaJOTeHUPOBAHMS) U MOJTUMEPHU3AIIUU aJIKaIUCHOB.

Ankunbel.  AnetwneH  (3TMH) W ero  romoisioru. M3omepus
HOMEHKIaTypa. Meosicknaccosas usomepus. Sp-I'ubpuouzayus. XUMHUYECKHUE
CBOWMCTBA QJIKMHOB. Peakuuu NpPUCOCAUHEHUS, OKHUCICHUS W TOJUMEpPU3AIUU
AJIKMHOB.

Apenbl (apoMaruueckue yriaeBoaoponabl). M3omepuss W HOMEHKIATypa.
benson. benzonbHoe koib1o. Tonyon. M3oMepus 3amecTuTenei.

XuMHuYecKkue cBoMcTBa O€H301a W €ero roMoyioroB. Peakuuu 3amMeneHus
(ramoreHUpoBaHHE, HUTPOBAHHE), OKHUCICHHE W TMPUCOCAUHEHHUS AapPEHOB.
[lectuuael. I'eHeTHUecKas CBSI3b APEHOB C APYTHUMH YIIIEBOAOPOAAMHU.

[Ipuponubie ucTOUYHUKU  yrmieBomoponoB. Ilpupomubiii  ra3.  Hedrs.
[TonyTHbIC HEedTIHBIC Ta3bl. KaMEeHHBIN yTOJIb.

ITepepabotrka HedTu. Ileperonka HedTH. PexTudukanmoHHas KoJIOHHA.
bensun. Jlurpoun. Kepocun. Kpekunr ©HedrenponykrtoB. Tepmuueckuii u

KAaTAJIUTUYECKUM KpeKuHru. 1luponus.

Kucaopoaconepxkamue opranndeckue coequnenus (11 4).

Kucnoponconepxamiue  opraHuueckue  coenuHeHus.  OJHOATOMHBIE
npeaenbHble  cnupThl. DOyHKIMOHANbHAas Tpynna couptoB. M3omepus wu
HOMEHKJIaTypa COUPTOB. MeTaHOod (METWIOBBIA CHUPT). IDTaHON (ITUIOBBIN
crupt). llepBUuHBIN, BTOPUYHBIA M TPETUUYHBIM aTtoMm yriepoaa. Bogoponnas
CBA3b.

[Tonyyenne u xumuueckue cBoiicTBa cnupToB. CHUPTOBOE OpOKEHUE.

®epmenTbl. Bopopomnbie cBsizu. DU3MOIOTHYECKOE JECUCTBUE METAHOIA U



ATaHOMA. AJIKOTOJIU3M.

MHOroaToOMHbI€ CHOUPTHI. ODTWICHITIMKOJAb W [IHLEPUH. XHUMUYECKHE
CBOWCTBA MpEEIbHBIX MHOTOATOMHBIX CHOUPTOB. KauecTBeHHass peakuusi Ha
MHOTOaTOMHBIE CITAPTHI.

®eHonbl. ApomarhyecKkue CHUpPThl. XMMUYECKHE CBOMCTBa  (eHoa.
KayecTBenHnas peakuust Ha peHOI.

KapGonunwsubie coenunenusi. KapoonwibHas rpymnma. AjapaeruaHas rpymma.
Anpneruasl. Ketonsl. MI3oMepust 1 HOMEHKJIaTypa.

[TonydyeHue M XMMHUUYECKHE CBOMCTBA albACTUAOB. Peakuuu OKUCICHUS U
NPUCOCIUHEHUA anblAeru0B. KauecTBEHHbIEC pEaKIMKU HA AJIbJACTUbI.

KapGonoBeie kucnotel. KapOokcwnpHass rpymnmna  (KapOOKCOTpyIa).
N3omepuss u HOMeHKJIAaTypa KapOOHOBBIX KHUCIOT. OJHOOCHOBHBIE MpEICTbHbBIC
KapOOHOBBIC KHCJIOTHI. [lolydeHne OJHOOCHOBHBIX TIPEACIBHBIX KapOOHOBBIX
KHACTIOT. XMMUYECKHE CBOMCTBA OJHOOCHOBHBIX IMPEAEIbHBIX KapOOHOBBIX KHUCIIOT.
MypaBbpuHas KUCI0Ta. YKCyCHasl KUCJIOTA. ALIETaThI.

Cnoxubie >¢upbl u xupel. Homenkmnarypa. [lonyuenue, Xumuueckue
CBOICTBa CJHOXKHBIX 3(pupoB. Peakinusa stepuduxanuu. Illemounoit ruaponus
CIIOXKHOTO d(upa (OMBIUICHHE).

Kupsl. TBepasbie kUpBI, )KUAKKE KUPbl. CHHTETUHYECKUE MOIOLIUE CPEACTBA.

VYrneBoasl. Monocaxapuasl. [rokoza.  ®pykro3a. Onurocaxapupibl.
Jucaxapunpl. Caxapo3a.

[Tomucaxapunsl. Kpaxman. Inukoren. Peakuuss NOJMKOHIEHCALUU.
KauectBennass peakuums Ha Kpaxman. Llemmonoza.  AueTuiauesuironosa.

Knaccuduxarms BoIoKoH.

A3oTconep:xanue OpraHudecKue coequHeHus (S 41).

A3oTconepkale OpraHuyecKue COCIMHEHUs. AMUHBL. AMUHOIPYIIA.
AnunuH. IlonmydyeHne W XUMHYECKHE CBOWCTBA AaHWJIWHA. AMHWHOKHUCIIOTHI.
N3omepust u HomeHkiatrypa. bunonspueiii non. llentuanas (amuagHas) rpynma.

Ilentugnas (amMugHas) CBA3b. XHMMHYECKHE CBOMCTBA aMHUHOKHCIOT. llenTuupl.



IHonmunentuasl. I TunuH.

benku. Crpykrypa OenkoBol  MoJekynbl (T€pBUYHAs, BTOpPUYHAS,
TpeTUYHAasl, 4YETBEpTUYHAs). XMMHUUYECKHEe cBoWcTBa OenkoB. JleHarypauus u
ruaposnun3 OenkoB. L{BeTHbIE peakiiuy Ha OENKu.

A3zoTconepxamme rerepourkinueckue coegunenus. Ilupuaun. Iluppo:.
[Tupumunvs. [TypuH. A30TUCTBIE OCHOBAHUS.

Hyxneunoswsie kucnotel. Hykneotuasl. KommiiemeHTapHble a30THCTBIE
OCHOBAHHUS.

XuMus u 300POBBC YCIIOBCKA. CDapMaKOJ'IOFI/IqGCKaSI XUMUHA.

Xumus mosumMepos (6 ).

[Tomumepsl. Crenenp mnonuMmepusanuu. MoHomep. CTpyKTYpHOE 3BEHO.
Tepmormiactuunbie mnoauMepbl. Ctepeoperyisipubie  noaumepsl.  [lonuaTuseH.
[Monmunponunien.  [lomuterpadTopstunen.  TepMopeaKTUBHBIE  TOJUMEPHI.
®enonodopmanbaeruaabie cMoinbl. [lnactmaccel. deHommacTel. AMHHOIUIACTHI.
[lenommactel. I[puponueiii kayuyk. Pesuna. D00HUT. CHUHTETHYECKHE Kay4dyKH.

CuHTeTHYECKHE BOJIOKHA. Kal'IPOH. JlaBcaH.



Ka.ﬂe}mapﬂo-TeMaaneCKoe IJIAHUPOBAHHE

Ne

n/n

Tema ypoka

OcHoBHOE CoAECPKaHUEC TEMbDI. ba3oBble noHATHSA

Pa3nesn 1. Teopusi XMuMHY€ECKOT0 CTPOEHHS OpraHnyeckux coequnenuii. [Ipupoaa
XHMHYEeCKHX cBsi3ell (3 yaca)

1 | [Ipenmer opranuueckoin [losiBnenue u pa3BUTHE OPraHUYECKON XUMHH KaK
xumuu. Teopus XUMHUYECKOTO Hayku. [Ipenmer opranndeckoit xumun. MecTto u
CTPOEHHMS OPTraHUYECKUX 3HAQ4YECHHE OPTraHUYECKOW XMMUHU B CHCTEME
BEILIECTB €CTECTBEHHBIX HAYK.

2 | CocrosiHHE DIIEKTPOHOB B XHUMHYECKOE CTPOEHUE KaK MOPSAAOK COCANHEHUS
aToMe. DJIEKTPOHHAas IPUPOJia | AaTOMOB B MOJIEKYJIE COTJIACHO UX BaJIECHTHOCTH.
XUMUYECKUX CBA3EH B OcHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUS
OPraHUYECKUX COECINHEHHUSIX. opraHuueckux coeauHennii A.M. Byrieposa.

YraepoaHsblil CKEET OPraHuYeCKOM MOJIEKYJIBI.
KpaTHocTh XMMHUECKO# CBSI3U. 3aBUCUMOCThH CBONCTB
BEIIECTB OT XUMHYECKOTO CTPOECHHUSI MOJIEKYIL.
N3omepus u uzomepsl. [lonarue o GpyHKIIMOHATBHOM
rpynne.

3 | Kmaccudukanmst opranmuecknx | [lonstue o ¢pyHkimonansHo# rpymme. [TpuHIUms

COoeqUHEHNN

KJIaccu(PUKaIu OPraHuueCKuX COSAMHEHUH.
Cucrematnueckass MEXyHapOaHAsI HOMEHKIIATypa U
MIPUHITUIIEI 00pa30BaHUs HA3BAaHUM OPraHUYECKUX
COEIUHEHU.

Paznen 2. YraeBoaopoasnl (9 4acoB)

4 | DnekTpoHHOE U Ankanbl. CTpo€HHE MOJIEKYJIbI METaHa.
MPOCTPAHCTBEHHOE CTPOEHHUE ["'omonornueckuit psig ankaHoB. ['oMosoru.
ankaHoB. ['omonoru u uzomepsl | Homenkiarypa. Mzomepust yriaepoaHoro ckesiera.
AJIKaHOB. 3aKOHOMEPHOCTH U3MEHEHHS (PU3NUECKUX CBOICTB.
XUMHYECKUE CBOMCTBA (HA MpUMEpe METaHa U dTaHa):
peakuuu 3aMenieHus (raJloreHupoBaHue),
JNETUIPUPOBAHUS KaK CIOCOOBI MOTYYSHHS BAXKHEHIITNX
COEJIMHEHUI B OPraHUYeCKOM CHHTE3E.
5 | Meran — npocreummii ['openue MeTana Kak OJIMH U3 OCHOBHBIX HUCTOYHUKOB
MIpPeICTaBUTENb aTKaHOB TEIUIa B MPOMBIILIIEHHOCTH U ObITy. HaxoxxneHue B
npuUpoJie U IpuMeHeHue ankanoB. [lonarue o
[IUKJIOAJIKAHAX.
6 | Hempenenbuble yrieBogopoabl. | AnkeHbl. CTpOEHHE MOJIEKYIIbI
AJIKEHBI: CTPOEHUE MOJIEKYI, STHIIeHA. [ OMOJIOTHYECKHit psiJ] aTKEHOB.
TOMOJIOTHSI U U30MEPHUS. Homenknatypa. 3oMepus yriaepoaHoro ckenera u
[Tonyyenue, cBolicTBa U MOJIOKEHUS KPaTHOM CBSI3U B MOJIEKYJIE. XUMUUYECKHE
MIPUMEHEHHE aJIKEHOB. CBOMCTBa (Ha IpUMeEpE ITUJICHA): PEAKIINH
MIPUCOEIUHEHUS (TaJIOT€HUPOBAaHUE, THIPUPOBAHUE,
TUApaTalys, TUAPOTaJIoreHUPOBaHKE) KaK CIOco0
noJtydyeHus: GyHKIIMOHATIBHBIX MPOU3BOIHBIX
YTII€BOJIOPOJOB, ropenus. [lonmumepuzanus sTuaeHa Kak
OCHOBHO€ HANpaBJIEHUE €r0 UCIIOJIb30BAHHUS.
[TonusTHieH KaKk KPYMHOTOHHAXHBIN TPOIYKT
XUMHUYECKOTO NMPpou3BOJICTBA. [[puMeHeHue sTumiena.
7 | [IpakTuueckas padora 1 Ankaauensl U kaydykd. [ToHsTie 00 ankagueHax Kak

«HOJ’Iy‘ICHHC OTHUJICHA U OIIBITHI

YIJIICBOAOPOAaX C ABYMs JIBOMHBIMH CBS3SIMHU.




C HUM»

[Monmumepu3zanus quBuHmIa (OyragueHa-1,3) kak crmocod
IIOJIy4E€HMS] CHHTETUYECKOT O Kayuyka. HarypanbHblil u
CUHTETUYECKUN KaydyKu. Bynkanusanus kayyyka.
PesuHa. [IpumeHeHne KaydyKa ¥ pe3UHBL.

AJIKagueHbl

Anxunbl. CTpOEHHE MOJIEKYJIbI

aneruieHa. ' oMoJIOrn4ecKuil psiji allKMHOB.
Homenknatypa. M3oMepust yriiepoHoOro ckeinera u
10JIO’KEHUS. KPATHOU CBSI3U B MOJIEKYJIE

ALleTUJIEH U €r0 TOMOJIOTH

XUMHYECKUE CBOMCTBA (HA IPUMEPE allETUIICHA):
peakuu NprucoeTUHEHUS

(ramoreHupoBaHue, TUAPUPOBAHUE,

rujpaTalys, TuAporaJoreHMpoBaHKe) Kak crnoco0
IOJIy4€HUSI IOJITMMEPOB U APYTUX MMOJIE3HBIX IPOAYKTOB.
l'openue anerniieHa Kak UICTOYHUK
BBICOKOTEMIICPATYPHOTO IJIAMCHH JJI1 CBAPKH U PE3KU
MeTayioB. [IpumMeHeHne aneTuieHa.

10

ben3on u ero romosioru
CsoiicTBa O€H301a U €T0
TOMOJIOTOB

Apensbl. BeH30J1 Kak IpeCTaBUTENb apOMATHIECKAX
yIIIEBOAOPOI0B. CTPOCHUE MOJIEKYJIBI

6en3osia. XMMHUYECKUE CBOMCTBA: peaklUu 3aMeIIeHUs
(TasmmoreHnpoBaHKE) KaK COCO0 TOJTyUeHUS
XUMHYECKHX CPEJICTB 3aIIUTHI PACTECHHIHA,
MPUCOEIUHEHUS (THIPUPOBAHHE) KaK 10Ka3aTEIbCTBO
HeMpenenbHOro xapakrepa 0eH3ona. Peakuus ropenus.
[Ipumenenue GeHzoa.

11

[IpupoiHbIE UCTOYHUKHT
yIJ€BOI0POJIOB
[TepepaboTka HedTH

[IpupoaHbIie HICTOYHUKH YIIIE€BOA0POI0B. [IpupoaHbiil u
MOMYTHBINA He(PTSIHOM rasbl, UX COCTaB U
ucrnonp3oBanue. CocraB HePTH U ee epepadboTKa.
HedrenpoaykTsl. OxtanoBoe uncio 6ensuHa. OxpaHa
OKpYyXKarolen cpepl pu HedTenepepaboTke u
TPAHCTIOPTUPOBKE HEPTEIPOAYKTOB. AJTbTEPHATUBHBIC
VCTOYHUKU DHEPTHUH.

12

KonTtponbHas padota 1 mo
TeMaM «Teopust XUMHUYECKOTO
CTPOEHUS OPTaHUYECKUX
COCAUHEHHID,
«YTIeBOJOPOIABI»

Paznen 3. Kucaopoacoaep:kamme oprannyeckue coeaqunenns (11 yacon)

13 | OnHoaTOMHBIE TIpEebHbIC Crnuptsl. Knaccuduxarysi, HOMEHKIATypa, H30MepHUst
cnupthl. [Tonyuenue, CHUPTOB. METaHOJ U 3TaHOJI KaK MPEJCTaBUTEIU
XMUMHYECKHE CBOMCTBA U MPEIEbHBIX OJHOATOMHBIX CIUPTOB. XUMHUECKHE
MIPUMEHEHHE OTHOATOMHBIX CBOMCTBa (Ha IPUMEpE METAHOJIA U 3TAHOJIA):
MpeIeTbHBIX CIIUPTOB. B3aMMO/ICIICTBUE C HATPUEM KaK CIIOCOO YCTAaHOBJICHHUS

HAJIMYUS TUIPOKCOTPYIIIEI, PEaKIIUs C
raJIOT€HOBOIOPOJAMH KaK CIOCO0 MOTydeHUs
pacTBOpuUTelNeH, IeruapaTaius Kak crocod moxydeHus
STUiIeHa. Peakuysi ropeHus: COUPTHl KaK TOIUIMBO.

14 | MHOTOaTOMHBIE CITUPTHI [Ipumenenne metanona u 3tanona. dusuosornueckoe

JIefiCTBHE METaHOJIa M ATaHOoJa Ha OpTraHru3M YCJIOBCKA.
OTUIICHTIMKOJIb B TIMOCPHUH KaK IMPCACTAaBUTCIIN
MMPEACIIbHBIX MHOT'OATOMHBIX CITMPTOB. KauectBennas
pCaKknuAa Ha MHOT'OAaTOMHBIC CITUPTHI U €€ IPUMCHCHUC
JUIL paCllIO3HaBaHUSA I'NIMICPHUHA B COCTABC




KOCMCTHYCCKUX CPCACTB. HpaKTI/I‘IeCKOC IMPUMCHCHUC
STHUJICHTJIMKOJIA U ITIMICPHUHA.

15

@DeHOJIBI M apOMATUYECKUE
CIIUPTBI

®enon. CtpoeHne MOJIEKYIbI eHoa. BaaumHoe
BNUAHUE AMOMO8 8 MOeKye (peHona. Xumuveckue
ceolicmea: 83aumooeticmaue ¢ Hampuem, 2UOPOKCUOOM
nampus, opomom. Ilpumenenne deHoa.

16

KapOonunbHbie coeqMHEHUS —

QJIbJIETU/Ibl U KETOHBI.
CBoiicTBa U IPUMEHEHHE
aJbJIETUI0B

Anpaeruapl. Metanans ((hopManbaerua) U STaHaIb
(ameranpiery ) Kak MpeCTaBUTEIN PEACTbHBIX
anbjeruioB. KauecTBeHHbIE peakiuy Ha KapOOHUIbHYIO
rpymnmny (peakuus «cepeOpsHOTO 3epKaiay,
B3aumoJeiicTaue ¢ rugpokcunom meau (II) u ux
IpUMEHEHUE Il OOHAPYKEHUSI TPEAETbHBIX
aJbJIETU/I0B B IPOMBIIIJIEHHBIX CTOYHBIX BOJIAX.
TokcuYHOCTH anpaeruaoB. [Ipumenenue
dbopManbaeruia u aneTanpieruia.

17

KapOGoHOoBBIE KHUCTOTHI.
XUMHUYECKHE CBOCTBA B
MMPUMEHEHHE OTHOOCHOBHBIX
MpeAeIbHBIX KapOOHOBBIX
KUCJIOT

Kap6oHoBbIe KHCIIOTBI. YKCYCHAasi KHCJIOTA KaK
IIPEJICTaBUTEIIb MTPEAETbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA (Ha
MIpUMeEpPEe YKCYCHOM KUCIIOTHI): peaKlUU ¢ METaJlIIaMH,
OCHOBHBIMH OKCHJIaMH, OCHOBaHUSIMH U COJIIMU KakK
MOATBEPXKICHNE CXOACTBA C HEOPraHUYECKUMU
KHCJIOTAMH.

18

[TpakTuueckas padota 2
«ITonyyenue u cBoMcTBa
KapOOHOBBIX KHCIIOT)

Peaknust sTepudukammm kak croco0 momydeHus
CIOXHBIX 3(pupoB. [IpumMeHeHne yKCyCHOM KUCITIOTHI.
[TpencraBieHue o BhICHIMX KapOOHOBBIX KHCIIOTAX.

19

CrnoxHbIe 3(UpPBI

Crnoxubie 3upsl 1 )xupbl. CloxHBIE YPUPHI KaK
IPOJIYKTHI B3aUMOAEHUCTBUS KAPOOHOBBIX KUCIIOT CO
crupTtamu. [IpumMeHeHune cio)HbBIX 3PUPOB B TUIICBOI
1 map(GroMepHOH TPOMBIIIICHHOCTH. JKUPBI Kak
CJIOXHBIE A(UPHI TIIUIEPUHA U BBICIINX KapOOHOBBIX
KUCJIOT. PacTuTeNnbHbIe U )KUBOTHBIE KUPBI, X COCTaB.
PacrioznaBanue pacTUTENBHBIX KUPOB HA OCHOBAHUU UX
HENPEJEIbHOTO XapaKkTepa.

20

Kupsi. Moromue cpeacta

[Ipumenenue xxupoB. ['uapoiu3 UiIu OMbUICHUE KUPOB
KaK CII0OCOO MPOMBITIIICHHOTO MTOJTYYCHHS COJICH
BBICIITUX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIIIUX
KapOOHOBBIX KUCIIOT. MOIOIIIME CBOKMCTBA MbLa. XUMHS
B IIOBCEIHEBHOM XM3HU. MoOIoIIEe U YUCTSIINIE
Cpe/CTBA.

21

VYraeBonsl. I nroko3a.
Onurocaxapunel. Caxaposa

VYraeBonsl. Knaccudukanus yriesogon. Haxoxnenue
YTJIEBOJIOB B IIpUpoie. I 1110K03a Kak anbJIerujocuupT.
Bpoxxenue rimoko3sl. Caxaposa. [ uopoaus caxaposoi.

22

[Tomucaxapuasl. Kpaxman,
Ilennrono3a

KanMaJ'I n OCJITI0JIO3a KaK OMOJIOTHYCCKUE MOJINMEPHI.
XHUMHUYECKHE CBOMCTBA KpaxMajia U HEJUIFOJIO3bI
(rPI,Z[pOHI/IS, Ka4CCTBCHHAA PCAKIUA C HOJI0M Ha Kpaxmaj
" €€ IPUMCHCHUC I O6H8.py>KeHI/I$I KpaxMmajia B
IMpOAYKTax HI/ITaHI/ISI). HpI/IMeHCHI/Ie 1 OHMoJIornYecKas
POJIb YIIJICBOOOB. [Tousrue 00 HCKYCCTBCHHBIX BOJIOKHAX
Ha IpUMEPEC all€TaTHOT'O BOJIOKHA. I/II[CHTI/I(I)I/IKaLII/IH
OPraHn4YCCKUX COCIUHEHMI.

23

[IpakTuueckas pabora 3
«Pemenne

I'enemuueckas c6:a3b MedCOy KNACCAMU OP2AHUYECKUX
coeduHenuil. TUNBI XUMUYECKUX PeaKklni B




SKCIIEPUMEHTAIIbHBIX 3a/1a4 Ha
MOJTy4eHHUE U paclio3HaBaHUE
OPraHUYECKUX BEUIECTB»

OPraHU4eCKOM XUMHUH.

Paznen 4. A3oTcoep:kanye opranuueckue coeqnnenns (5 yacon)

24 | AmuHbBI AMUHOKHCIOTHI 1 Oenkn. COCTaB M HOMEHKIJIATYpA.

25 | AMuHOKHCTOTHL. benku AMWHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHuIeCKUe
coequuenus. Ilentnanas cBs3b. bruosorudeckoe
3Hau€HUe 0-aMUHOKUCIOT. O0nacT MpUMEHEHUS
AMHHOKHUCIIOT. BelKku Kak mpupoiHbIe OMOTIOIMMEPHI.
CocraB U CTpOCHHE OCITKOB.

26 | AzoTconepkariie XUMHUYECKUE CBONCTBA OEITKOB: THAPOIIU3,
reTepOLMKINYECKHE neHarypauus. OGHapyxeHrne 6eJIKOB IIPH MOMOLTU
coenuHeHus. HykienHoBbIe Ka4eCTBEHHBIX (I[BETHBIX) PEAKITHA.

KHCJIOTBI

27 | XuMus ¥ 3/I0pOBBE YeTIOBEKA [IpeBpaienust 6eIKOB MUK B OpraHU3ME.

buonoruueckue QyHkimu 0enkon

28 | KonTpomnbHas paboTa 2 1o

temaM «Kuciopoacoaepxaiine
OPraHUYECKUE COCTUHEHUS,
«A3oTcoaepxKaime
OPraHUYECKHUE COCTUHEHUSDY

Pa3zzien 5. Xumusi nosimmepos (6 4acon)

29 | CHHTETHYECKHUE TTOJIUMEPEI. [TonuaTHIIEH KaK KPYITHOTOHHAXHBIN IPOIYKT
KonneHcanmoHHbIE OJUMEPBL. | XMMUYECKOTO IMPOU3BO/ICTBA.
[leHomacTel

30 | HarypanbHblii KaydyK. HarypanbHblii 1 CHHTETUYECKUI KaydyKH.
CHUHTETUYECKUE KaydyKH Bynkanuzanus kaydyyka.

31 | CunTeTHYECKHE BOJOKHA Pesuna. [IpuMeHenue kayuyka v pe3uHBI.

32 | Ilpaktuueckas padora 4
«Pacnio3HaBaHue miacTMacc u
BOJIOKOH

33 | Oprannueckasi XUMHSI, YEIIOBEK
U [IpUpoJa

34 | ITOTOBBII YPOK MO KYpCy
xumuu 10 kiacca

35 | Pesepn
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