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Xumus 10 kiaace

HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma coctaBieHa Ha ocHOBe DeiepaibHOr0 KOMIIOHEHTA IOCYIapCTBEHHOTO
Cranpapra cpeanero (mMoJiHOro) odmero oopazoBanus Mo XUMUU (0a30BbI yPOBEHb), IPUMEPHOH
porpaMMbl IO XMMHUHU CpefaHero (MoiHoro) oOmiero obpa3oBaHus (0a30BBIM YpOBEHB). ITa
porpaMmMa JIOTH4E€CKH IPOJ0JIKAET MPOrpaMMbl AJisi Ha4aJlbHOIO OOIIEro M OCHOBHOI'O OOIIEro
oOpa3oBaHusi B OOJaCTH pa3BUTUS BCEX OCHOBHBIX BHJIOB JI€ATEIBHOCTH OOYy4YaeMbIX,
npeicTaBiIeHHbIX B HUX. OHa cocTaBiieHa ¢ YYETOM OCOOEHHOCTEH, KOTOpbIE OOYCIIOBIIEHBI, B
NEepByI0  OYyepenb, NPEAMETHBIM  COJACpXAHMEM UM TICUXOJOTMYECKMMH  BO3PACTHBIMHU
0COOEHHOCTSIMH 00y4aeMbIX.

[To3HaBarenbHasi AEATENBHOCTh MPU M3YyUYEHHHM Kypca XMMHUHM Ha 0a30BOM YpOBHE WIPAET
BEAYIIYIO POJIb B Pa3BUTUU OCHOBHBIX BHJIOB yUEOHOM EATEIHHOCTH CTAPIIEKIACCHUKOB: BIIAJIETh
METOAaMU HAy4yHOI'O I103HAHMS, IIOJHO M TOYHO BBIpaKaTb CBOM MBICIH, XapaKTE€pHU30BaTh,
OOBSICHATH, KIAaCCU(PHUIMPOBATH XUMUUECKUE 0OBEKThI, Pa0OTaTh B IPyIIe, apIryMEHTUPOBATh CBOIO
TOYKY 3pEHHsI, HAXOJUTbh, UCIIOJIb30BaTh PAa3JIUYHble UCTOUHUKU MH(OpMALMU M NPEICTABIATH B
YCTHOM U MMCbMEHHOM pedr pe3ysbTaThl €€ aHaIn3a.

Omna w3 3amady  OOydYeHHS B CpeJHEH IIKOJIe — OMNpeAelieHHe JalibHeuIen
00pa3oBaTeNbHONW TPACKTOPUU M OTBETCTBEHHOTO BBHIOOPA JKU3HEHHOTO M MPOQECCHOHATHLHOTO
nytu. s pemenns 3Toi 3a1a4u CTapIIeKIACCHUKY MTPH U3YYSHUN XUMHHU JTOJKHBI UCTIONB30BaTh
nproOpeTEHHBI Ha YPOKaX XWMHUH OIBIT JESITEIBHOCTH B NpodeccHoHabHOM cdepe U 000
KU3HEHHOM CUTyaIUH.

CornacHo 00pa3oBaTelbHOMY CTaHJIAPTy, IJIABHBIE Heau cpeoHezo oouiezo 00pa3oeanus
COCTOAT:
B [IPUOOPETEHUH 3HAHWM, YMEHUI U CIIOCOOOB JESTEIbHOCTH, CHOCOOCTBYIOMUX (HOPMUPOBAHHIO
LIEJIOCTHOT'O MPEICTABICHUS O MUDE;
B Pa3BUTHH OIBITA PAa3HOOOPA3HOW AEATEITHHOCTH, CAMOIIO3HAHMSI U CAMOOIIPEICIICHUS;
B OCO3HaHHOM BBIOOpPE WHAMBHAYaJIbHON 00pa3oBaTeIbHOM TPAEGKTOPUU U NMPOPEeCcCCHOHAIBHON
NEeSITETTHHOCTH.

BonbImioit BKiIaa B TOCTHIKEHUE 3TUX LENEH CPETHEro o0Iero o0pa3oBaHHs BHOCHT U3yUeHUe
Xumuu, KOTOpoe MPU3BAHO odecneuums:
(bopMHpOBaHUE €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa, B KOTOPOW CHUCTeMa XUMHUYECKUX 3HaHUM
ABJISIETCA €€ BaKHEUIIMM KOMIIOHEHTOM;
pa3BUTHE MHTEJUIEKTYaJIbHOTO U HPABCTBEHHOI'O MOTEHIIMAJa CTapUIEKIACCHUKOB, (POPMHUPOBAHNE
y HUX 9KOJIOTUYECKH TPAaMOTHOTO B Y4eOHOM U MPO(heCcCHOHAIBHOM JeSITETbHOCTH, a TAKXKe B OBITY;
OCO3HAaHHWE Yy CTApIIEKIACCHUKOB HEOOXOIMMOCTH B DPa3BUTHH XHUMHA W  XHUMHYECKOH
MPOMBIIIJICHHOCTH, KaK TPOU3BOJUTEIBHOM CHIIBI OOIIECTBA;
NOHMMAaHHE HeoOXonMMOCTH Oe3omacHoro oOpalleHusi ¢ BellecTBaMH W MarephajlaMu,
UCTIOJIb3YEMBIMHU B MMPO(ECCHOHANBHOM U TTOBCEAHEBHOM KU3HH.
Llenamu usyuenua xumuu 6 cpeoHeil WiKone A6NAIOMCA.
BUJICHUE U MOHMMaHUE 3HAYMMOCTH XUMHMUYECKUX 3HAHMUU JUIS KaKJIOro 4YieHa COIMyMa; yMEHHUe
OLIEHUBATh pa3iMyHble (PAKThl U SBJICHMS, CBS3aHHBIE C XMMUYECKMMU OOBEKTAaMM U MPOLIECCaMU
Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB M OMPEACIEHHOW CHUCTEMBI IIEHHOCTEH, (GOpMYIHpOBATh U
000CHOBBIBaTh COOCTBEHHOE MHEHUE U YOEKIICHHE;
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NOHMMAHHUE POJIM XUMHUU B COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTMHE MHMpa U UCIOJIb30BAHUE
XUMHUYECKHX 3HaHUH AJ1s1 00BSICHEHUS! OOBEKTOB U MPOLIECCOB OKPYIKAIOLICH AEHCTBUTEIBHOCTH —
IIPUPOJHOM, COLMATIBHOM, KYJIBTYPHON, TEXHUYECKOU Cpebl;

(dbopMHpOBaHUE y CTAPIICKIACCHUKOB MPU U3yYCHUH XUMHH ONbITA MO3HAHHUS M CAMOIIO3HAHMS C
IIOMOILBIO KJIFOUEBBIX KOMIIETEHTHOCTEH (KJIIOUEBBIX HABBIKOB), KOTOPbIE MMEIOT YHHBEPCAIbHOE
3HA4YEHUe AJIS Pa3IUYHBbIX BUAOB AEATENbHOCTH, — IIOMCKA, aHaIu3a U 00pabOTKU MH(pOpMaLUH,
U3rOTOBJICHHE HMH()OPMALMOHHOIO TPOIYKTa M €ro Ipe3eHTaluH, NPUHATUS pELIeHuH, |,
KOMMYHHUKAaTUBHBIX HAaBBIKOB, O€30IacHOro oOpalleHuss ¢ BeLeCTBAMHU, MaTepuajaMu U
IpoleccaMy B TOBCEJHEBHOM JKU3HU U IPO(HECCUOHATBHOMN 1EATEIbHOCTH.

Metoauyeckue 0cO0€HHOCTH Kypca

Conepkanne Kypca peaiusyercss u3 pacuéra | 4 B Hemento. IDTOT JMMHUT BpPEMEHU U
00ycIaBIMBaET psii METOAMYECKHX 0COOEHHOCTEH Kypca.

N3ydyenne xumuu Ha 0a30BOM YPOBHE allpMOpU HE FOTOBUT CTApLIEKIACCHUKOB K CHaye
EI'D nmo xumuu. [1o3TOMy B MOCTPOCHUH Kypca HCMOJb30BAH A@HMIPONOUEHMPUUECKU N00X00,
pU KOTOPOM OOy4eHHEe MpeaMeTy MPOUCXOIUT Ha OCHOBE Y4€Ta MX HMHTEPECOB, CKJIOHHOCTEH U
0COOEHHOCTEH, BMECTO XeMUOUEHMPUUECKO20 NOOX00d, TIPU KOTOPOM 00yUYEeHUE XUMUU CTPOUTCS
Ha OCHOBE NPHUHIIMIIOB U METO/0B MO3HaHU caMoi XuMuH. OMH yac B HEAENI0, OTBEIEHHBIN Ha
U3Yy4YEHHE Kypca, MpEeArnosaraeT LIUPOKOE HCIONb30BAHUE JIEKUUOHHO-CEMUHAPCKOU (opmbl
npoeedeHus y4eOHbIX 3aHAMUIL.

OcoOeHHOCTH COMepKAHUS U METOANYECKOTO TIOCTPOCHHUS Kypca COPMHUPOBAHBI HA OCHOBE
dIr'ocC COO.

1. ConepkaHue Kypca BBICTPOCHO JIOTUYHO M JIOCTYIIHO B COOTBETCTBMM C CHCTEMHO-
JeSITeIbHOCTHBIM I10/IX0ZI0OM Ha OCHOBE HEpApXUHU YUeOHBIX ITPOOIeM

2. B 10-om kjacce CTapLICKIACCHUKU 3HAKOMSTCS € OOraTbIM MHPOM OpPraHMYECKHX
BEIIIECTB Ha OCHOBE peau3aliM UJEeH B3aMMOCBSI3U XMMUYECKOI'O CTPOEHHUS ATHUX BEIECTB C HUX
CBOICTBaMM U IPUMEHEHHUEM

3. Copnepxanue Kypca oOmiel XuMuu crocoOCTByeT (HhOpMUPOBAHHUIO €AMHON XMMUYECKON
KapTUHBl MHpa Y BBIITYCKHUKOB CpEAHEHW IIKOJIbl MYTEM pacCMOTpPEHHs O0OwuxX s
HEOPraHWYECKON U OPraHN4YEeCKON XMMHUH MOHATHI, 3aKOHOB U TEOPHUH.

4. VI3yyeHue Kypca MPOBOJUTCS Ha OCHOBE COYETaHMs TEOPUH U MPAKTUKHU MPOOIEMHOTrO
o0yuyeHMsI U TI0JJauu MaTepuaa B JIOTUKE HAyYHOTO MTO3HAHMS.

5. TeopeTnueckue TMOJIOKEHUSI Kypca IIMPOKO TOAKPEIUIEHBl JIEMOHCTPALMOHHBIMU
XUMHUYECKHUMHU IKCIIEPUMEHTAMHU, J1a00PaTOPHBIMU ONBITAMHU M MIPAKTUYECKUMHU PAOOTaMH.

6. Peanusyerca MHTerpanus COAEp)KaHHUsS Kypca C IPEIMETaMH HE TOJIBKO €CTECTBEHHO-
HAy4YyHOT0, HO U TYMaHUTapHOI'O IIUKJIOB.

7. JJOCTH>KEHUIO MPEAMETHBIX, METAPEIMETHBIX U JINYHOCTHBIE PE3YJIbTaTOB CIIOCOOCTBYET
cucTema 3aJaHuil B Qopmare pedieKCuu: IpOBepbT€ CBOM 3HAHMS, NMPUMEHMTE CBOM 3HAHU,
UCIIOJIb3YHTE TOMOIHUTENbHYI0 HHPOPMAIIMIO U BbIPa3UTE MHEHHUE.

8. PackpsIBaeTcsl pojab POCCUICKUX YYEHBIX B CTAHOBJIEHMH MHUPOBOM XMMHYECKOM HayKH,
YTO CIIOCOOCTBYET BOCIIUTAHMIO MATPUOTHU3MA M HAIIMOHAIBHONW CaMOUACHTU(HUKAIINH.

9. Kypc peanusyer cBs3b y4eOHON AMCHMIUIMHBI C JKU3HBIO, YTO CIIOCOOCTBYET YCHIJICHHIO
MOTHUBAIMH y4YallUXCSd K U3YyUYEHHIO HENPO(PHILHOW XUMHUH 4epe3 PacKphITHE CBSI3U M3y4aeMOro
MaTepuaia ¢ Oyayuiei o0pa3oBaTeabHOM TpaekTopHel U mpodeccnoHanbHOM e TEeNbHOCTH.

10. B xypce npencrtaBieHbl COBPEMEHHBIE HAIIPABICHUS Pa3BUTHS XUMHUYECKOM HAyKH U
TEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA

OOyueHnue XUMHUHM B cpelHEH IKoie Ha 0a30BOM ypOBHE IO JaHHOMY KYpCY CHOCOOCTBYET
JOCTHKEHUIO 00YYAIOIIUMHUCS CIEAYIOUINX TUYHOCHHBIX PE3YbMAmos:.
YyBCTBA I'OPAOCTH 3a POCCHMCKYI0 XMMHUYECKYIO HAYKy M OCO3HAHHME POCCUMCKON I'DaKIaHCKOU
UJICHTUYHOCTH — 6 YEeHHOCMHO-0PUEHMAYUOHHOUL cghepe;,
0CO3HaBaThb HEOOXOJMMOCTh CBOCH IO3HABATEIbHOM IEATEIBHOCTH W YMEHHUE YIPABIATH €I,
TFOTOBHOCTb M CIIOCOOHOCTH K CaMOOOpa30BaHMIO Ha MPOTSHKEHUU BCEM JKU3HU; IOHUMaHME
BRXHOCTH HENPEphIBHOIO 00pa3oBaHUs Kak (akTopy YCIEHMHOM MpodecCUOHAIbHOW U
0O0I1eCTBEHHOH J1eATENIbHOCTH; — 6 no3HaeamenvHol (KOTHUTUBHOM, HHTEIUIEKTyallbHON) chepe
TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JajbHEWINEeld 0O0pa30BaTeNbHONW TPACKTOPHH WIH CQepsl
po(eCcCHOHANTLHOM e TENILHOCTH — 6 mpy008oll chepe;
HETPUSATHE BPEIHBIX NPUBBIUEK (KYpEHHUs, YHOTPEOJEHHs aJKOTrodsl W HAapKOTUKOB) Ha OCHOBE
3HaHUH O TOKCMYECKOM M HapKOTHYECKOM JICHCTBHH BEILECTB — 8 chepe 300posbechepedcenus u
bezonacnozo obpasa HcusHu,

Memanpeomemnvimu pesyibmamamu OCBOCHUS BBIITYCKHMKAMU CpPEOHEM IIKOJBI Kypca
XUMUH SIBIISIFOTCSL:
UCNoNb306aHUe OCHOBHBIX METOJIOB INO3HAHHUS (ONpeAeseHHEe HCTOUYHUMKOB y4eOHOW M HayuyHOU
uHpoOpMaLuy, NOJdy4deHue 3Tod HHpopMalnMu, €€ aHalu3, U YMO3AKIIOYEHHS Ha €ro OCHOBE,
U3TOTOBJICHUE U Mpe3eHTalusi UHPOPMAIIMOHHOTO MPOAYKTa; MPOBEIECHUE SKCIEPUMEHTA, B TOM
YyHClIe U B IPOLECCE MCCIEA0BATENbCKON NIEATENbHOCTH, MOJEINPOBAHUE U3YYaEMbIX OOBEKTOB,
Ha0JII0/IeHUE 3a HUMHU, UX U3MEpeHHe, (PUKcalus pe3ybTaToB) U UX npumeHeHue A TOHUMaHUs
Pa3IMYHBIX CTOPOH OKPY>KAIOLIEH IEMCTBUTEIIBHOCTH;
énadenue OCHOBHBIMU WHTEIUICKTYalIbHBIMM OIEpalusiMH (aHadu3 W CHUHTE3, CPaBHEHUE U
cucreMaTusanus, o000IeHe U KOHKPeTU3alus, Kiaccu(uKaus U MOMCK aHAJIOrOB, BbISBICHHUE
IPUYMHHO-CJIECTBEHHBIX CBs3eH, (HOpMyIUpOBKAa TIHMIIOTE3, MX IpoBepka U (OpMYJIHPOBKA
BBIBOJIOB);
no3HaHue 0OBEKTOB OKPYIKAIOMIETO MHPA B TUIAHE BOCXOXKACHUS OT aOCTPAKTHOTO K KOHKPETHOMY
(oT obmIero yepes YaCTHOE K EAMHUYHOMY);
CcnocobHOCmb BBIIBUTaTh UIEU U HAXOAUTh CPEJICTBA, HEOOXOAUMBIE /ISl UX JOCTUKECHMUS;

5) ymenue GopMynHpOBaTH LENU M ONPEIACIATh 3aa4d B CBOCH MMO3HABATEIBHOMN ESTEIbHOCTH,

6)

OIPEAEIIATh CPEACTBA NI JOCTHXKEHHUS LIEJIe U peleHus 3a1a4;

onpedenams pazHOOOpa3HblE MCTOUYHUKU MOJYYEHHUsS HEOOXOAMMOM XUMHMUYECKOW HH(popMaluy,
YCTAHOBJIEHHE COOTBETCTBHS COJEpk aHUs U (OPMBI MPEICTaBIECHUS HH(OPMAIIMOHHOTO MPOYKTa
ayJUTOpUH;

7) ymeHue TPOAYKTHUBHO OOLIATHCS M B3aMMOJICHCTBOBATH B IPOIECCE COBMECTHOW JEATEILHOCTH,

8)

YUUTBHIBATh MO3ULIUU JPYTUX YUYACTHUKOB JIEATEIbHOCTH, 3D (PEKTUBHO pa3peiiaTh KOHPIUKTHI;
20MOBHOCMb K KOMMYHUKAMU (TPEIACTAaBIATh pe3yJbTaThl COOCTBEHHOM I0O3HaBAaTEIbHOU
JeSITeIbHOCTH, CIBIIIATh U CIYIIaTh ONIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3UIIMIO);

9) ymenue UCTIONB30BATH CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH (1anee —

I/IKT) B PCIICHUHN KOTHUTHBHBIX, KOMMYHUKATUBHBIX WU OPTaHHU3allMOHHBIX 3a1a4 C CO6J'IIOI[CHI/ICM
TpC6OBaHHﬁ OPrOHOMHKH, TCXHUKH 6630HaCHOCTI/I, TUTUCHBI, pecypcoc6epe>I<eHI/15{, IMPaBOBLIX U
9TUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ 6C3OHaCHOCTI/I;

10) 61a0eHUe S3bIKOBBIMHU CpeaACTBaM, B TOM YHUCJIC U A3BIKOM XHUMHUHU — YMCHHC SICHO, JIOTUYHO U

TOYHO H3JIaraTh CBOIO TOYKY 3pEHUS, UCIOJb30BaTh aJIEKBATHBIE S3BIKOBBIE CPEACTBA, B TOM YHCIIE
Y CUMBOJIbHBIE (XMMHUYECKHE 3HAKH, (POPMYJIbl U YPABHEHHUS).



Ilpeomemnvimu pezynsmamamu W3y4eHuss XUMUU Ha 0a30BOM YPOBHE Ha CTYIEHU CPEIHETO
o011ero o0pa3oBaHus SABISIOTCS CIEIYIOIINE Pe3yIbTaThI.

B no3naBartesibHOM cepe:

3Hanue (nowumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB U BaKHEHIIMX TEOpHUH Kypca
OpraHWYECKOHN U OOIIeH XUMUH;

VMeHue HaONIOAaTh, OMUCHIBATh, (PUKCHUPOBATH PE3YNbTAaThl M JeNaTh BBIBOABI HAa OCHOBE
JIEMOHCTPALIMOHHBIX M CAMOCTOSITENBHO MPOBEAEHHBIX SKCIEPUMEHTOB, HCIOJIb3Ys ISl 3TOrO
POIHOM (PYCCKHI MM MHOM) SI3BIK U S3bIK XUMHH,

YMeHue KIacCU(PHUIMPOBATh XUMUYECKUE JIEMEHTHI, MPOCThIE BEUIECTBA, HEOPraHUYECKHUE U
OpraHMYECKUE COETMHEHUS, XUMUYECKHUE MPOLIECCHI;

YMeHue XapaKkTepu30BaTh OOIIME CBOMCTBA, MONyYCHHE W MPUMEHEHUE HW3YYEHHBIX KJIAaCChI
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX BAKHEHIINX IPEICTaBUTENEH;

onucvl6amb KOHKPETHbIE XMMHUYECKHE pEaKLUH, YCIOBHUS HX IPOBEIACHHUS M YIPaBICHUS
XUMUYECKUMHU MPOLECCAMU;

VMeHue  TIPOBOJIUTH  CAMOCTOSATEIbHBIA  XMMHUYECKHI  OSKCIEPUMEHT U  HaOIIoAaTh
JIEMOHCTPAIIMOHHBIN SKCIEPUMEHT, (PUKCUPOBATh PE3yJIbTAaThl U JIeJaTh BBIBOJBI M 3aKJIIOUEHUS 110
pe3yibTaTam;

NPOCHO3UPO6AMb CBOMCTBA HEU3YUEHHBIX BEIIECTB 10 AHAJIOTUHU CO CBOMCTBAMM U3YUYEHHBIX HA
OCHOBE 3HaHUS XMMHUYECKUX 3aKOHOMEPHOCTEH;

onpedensams WCTOYHUKMA XHMHUYECKOW WHGPOpMaNWHU, TMOIydaTh €€, NPOBOAWTH AaHAJM3,
M3rOTaBIMBaTh NHPOPMAIIMOHHBII MPOIYKT U NMPEACTABIATH €T0;

9. ymemsv nonvzosamvcsi 00s3aTENBHBIMU  CIPABOYHBIMU ~ Marepuanamu: llepuoanyeckoii
cucteMo  xumuyeckux  anemeHtoB [ I. MenneneeBa,  Tabnuied ~ pacTBOPUMOCTH,
3JIEKTPOXUMHYECKUM PSAJIOM HANPSIKEHUM METAIOB, PAIOM 3JEKTPOOTPULIATEIHOCTH — JUIS
XapaKTePUCTUKU CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XMMHUYECKUX 3neMeHTOB |—IV nepuoaos u
00pa30BaHHBIX UMH IIPOCTHIX U CJIOKHBIX BEIIECTB;

10. ycmanoenenue 3aBUCUMOCTH CBOWCTB M MPUMEHEHHS BAXHEUIINX OPraHMYECKUX COSAMHEHHH
OT UX XMMHMYECKOTO CTPOECHHS, B TOM 4YHCIIE U OOYCIIOBJIEHHBIX XapaKTEpPOM 3TOrO CTPOEHUS
(mpeaenbHBIM WU HETIPEAEIbHBIM) U HAIMYHEM (PYHKIIMOHATBHBIX TPYIII;

11. moodenuposanue MoneKyn HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB;

12. nonumanue XUMHUYECKOH KapTUHBI MHpa KaK HEOTHEMJIEMOM YacTH ILEJOCTHONH Hay4dHOM
KapTUHBI MUpA.

B 1eHHOCTHO-OpHeHTAMOHHON cepe — (opMupoBaHre cOOCTBEHHON MO3MLMHU IPU OLIEHKE
MOCIIEACTBUM Ul OKPYKAIOIIEH Cpebl NEATEIbHOCTU YEJIOBEKa, CBA3AaHHOM C IPOM3BOJCTBOM MU
nepepaboTKON XUMUYECKUX MTPOTYKTOB;

B tpynoBoii chepe — nposedenue XMMHUUECKOTO IKCIEPUMEHTA; pa3eumue HABBIKOB y4eOHOM,
MIPOEKTHO-UCCIIEI0BATENBCKOW M TBOPUECKOM JEATEIBHOCTH MPH BHIIOIHEHUH WHIUBUAYaJIbHOTO
MPOEKTa 0 XUMUH;

B cdepe 3m0poBoro ooGpasza :Ku3HU — coOnodeHue TpaBuil 0€30MacHOTO OOpaleHus ¢
BEIECTBAMM, MaTepUallaMM; OKa3aHUE IE€PBOM IMOMOIIM NPU OTPABIECHUAX, OXKOrax U TpaBMaXx,
MOJIyYeHHBIX B pe3yJibTaTe HapyLIeHHUs MPaBWJI TEXHUKH 0€30MacHOCTHU MpHU padoTe ¢ BEeleCTBAMU
U 1a0OpaTOPHBIM 000PYAOBAHHEM.



B pesynprare m3ydeHuss y4eOHOTO mpeameTa «XHUMHUsS» Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHuUs:

BbInyCKHUK HAYYHMTCS:

® pAacKphIBaTh HA MPUMEPax poJib XUMHH B (POPMHUPOBAHUHM COBPEMEHHON HAYYHOW KapTHHBI
MHpa U B IPAKTUYECKON JACATEIHHOCTH YEIOBEKA;

e JIEMOHCTPHUPOBATH HA MPUMEPAX B3aMMOCBSI3b MEXJYy XUMHUEH U JAPYTMMH €CTECTBEHHBIMU
HayKaMH,

® packpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMUUYEcKoro crpoeHuss A.M. bytieposa;

e TmoHUMATh puznueckuii cmbica [lepuoguveckoro 3akona /[.M. MenzeneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTh CBOMCTB XMMHUYECKHX AJIEMEHTOB U OOpa30BaHHBIX MMM BEIECTB
OT 3JIEKTPOHHOTO CTPOEHUS aTOMOB;

e OOBSICHATH NMPUYMHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MPEICTaBICHUH 00 HX
COCTaBE U CTPOCHUU;

® [PUMCHATHh NpaBWIa CUCTEMATHYECKOHW MEXKIyHApOJIHON HOMEHKIATYpbl KaK CpeICTBa
pa3iauueHus U UACHTU(UKALUY BEIIECTB 110 MX COCTABY M CTPOCHUIO;

® COCTaBJIATH MOJICKYJSIPHBIE M CTPYKTYpHBbIE (OPMYJIBI OPTaHUYECKUX BEIIECTB Kak
HOCHTEJICH WHGPOpPMAIMU O CTPOCHHH BEIIECTBA, €r0 CBOWCTBAX M NPHUHAIJIC)KHOCTH K
OTIPENIETICHHOMY KJIacCy COCIMHEHUM;

® XapaKTEepU30BaTh OpPraHUYECKHE BEIIeCTBAa IO COCTaBy, CTPOCHUIO W CBONCTBaM,
YCTaHABIWBATh TMPUYUHHO-CICJACTBEHHBIE CBSI3M MEXIYy JaHHBIMH XapaKTEPUCTHKAMHU
BEIICCTBA;

® [IPUBOJUTH MPUMEPhl XUMHUYECKHUX PEAKIMN, PACKPBHIBAIOIIUX XapaKTEpHbIE CBONCTBA
TUMAYHBIX MPEJACTABUTEICH KJIACCOB OPraHUYECKUX BEIICCTB C IENIbI0 UX HIACHTH(PUKAIIUH
U O0BSICHEHHSI 00JIACTH PUMEHEHHUS;

® [IPOTHO3MPOBATH BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKHX PEaKIMii Ha OCHOBE 3HAHHMU O
TUTAX XUMUYECKON CBSI3HM B MOJIEKYJIaX PEareHTOB U WX PEaKIIMOHHOW CIIOCOOHOCTH;

® WCIOJB30BAaTh 3HAHHMS O COCTaBe, CTPOCHUU M XUMHUYECKHX CBOWCTBAX BEIIECTB ISt
0e30MacHOro MPUMEHEHUS B IPAKTHUECKOH 1eATeTbHOCTH;

® TPUBOJUTH MPHUMEPHI MPAKTHYECKOTO HCIOJIb30BaHUS IMPOIYKTOB MepepaboTku HeDTH U
MPUPOJHOTO Ta3a, BHICOKOMOJEKYJISPHBIX COEAMHEHUN (MOMUATHICHA, CHHTETUYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

® [POBOJUTH ONBITHl MO PACHO3HABAHMIO OPraHUYECKUX BEIIECTB: TIMLEPUHA, YKCYCHOM
KHUCTIOTHI, HEMpEeENbHBIX JKUPOB, TIIOKO3bI, Kpaxmasna, OEIKOB — B COCTaBE MHUIIEBBIX
MPOJIYKTOB U KOCMETUYECKHUX CPE/ICTB;

e BJaJeTh MpaBWIAMU U TpUEeMaMU Oe30MacHON pabOThl C XUMUYECKHMMH BEIIECTBAMU W
1a00paTOPHBIM 000PYI0BaHHUEM;

® YCTaHABJIMBATh 3aBUCHUMOCTb CKOPOCTHM XMMHYECKOM pEaKIMU U CMEHICHUS XUMHUYECKOTO
paBHOBECHs] OT PAa3JIMYHBIX (HAaKTOPOB C IEJBI0 OMpENETICHUsT ONTUMAIBHBIX YCIOBHUI
MPOTEKAHUSI XUMUYIECKUX TIPOIIECCOB;

® [IPUBOJUTH IPUMEPHI THIPOJIN3a COJIEH B MOBCEIHEBHOM KU3HU YEJIOBEKA;

® TMPUBOIUTH TIPUMEPHl  OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX  PEAKIMA B  TPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIEATEIbHOCTH OPraHU3MOB;

® TPUBOJUTH MPUMEPHI XUMUUECKUX PEAKIIUHN, PACKPHIBAIOIINX O0INEe XUMHUUECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILIIOB;



® TMPOBOAMTH pPACUYEThl HA HAXOXKACHUE MOJCKYJSIpHOW (OpMyYJIBl yIiIeBOJOpOAa IO
MPOJYKTaM CrOPaHUS U MO €ro OTHOCUTEIHHON IMIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISIIINX B €r0 COCTaB;

e BJaJeTh MpaBUIaMH O€30IaCHOr0 OOpalleHUs C E€AKUMH, TOPIOYHMMH W TOKCHUYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHH;

® OCYIIECTBISTh TOUCK XHUMHUYECKOW HWHGPOpMAlUMU IO Ha3BaHUSAM, HACHTU(DUKATOPAM,
CTPYKTYPHBIM (pOpMyJIaM BEILIECTB;

® KPUTHYECKU OIICHHBATh U MHTEPIPETHUPOBATH XUMUYECKYI0 HH(POPMAIIUIO, COACPKAILYIOCS
B COOOIIEHUSX CpEACTB MaccoBod wuH(popMauu, pecypcax VHTepHeTa, HaydHO-
HOMYJISIPHBIX CTaThX C TOYKH 3PEHUS] E€CTECTBEHHO-HAYYHOM KOPPEKTHOCTU B ILEJAX
BBISIBJICHUSI OIIMOOYHBIX CYXKIACHUH U (HOpMUPOBaHHSI COOCTBEHHOM MO3UIINH;

® [PEICTABISATH IyTH PEHIeHHs] TI00aJbHBIX MPOOJIeM, CTOALIUX IEpe] YeIOBEYECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPbEBBIX, U POJIb XMMUHU B PEIICHUH 3THX MPOOIeM.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® WITIOCMPUPOBAMb HA NPUMEPAX CHAHOBIEHUE U IBOTIOYUID OP2AHULECKOU XUMUU KAK HAYKU
HA PA3IUYHBIX UCMOPUYECKUX IMANAX ee pa3eumusi;

®  UCNONBL306AMb MemOoObl HAYYHO2O NO3HAHUSL NPU  GbINOJHEHUU NPOEKMO8 U Yu4eOHO-
UCCe008amenbCKUX 3a0ay no U3Y4eHUuro C8OUCMms, cnocobo8 Noay4eHus U pacno3Hasanus
OP2AHUYECKUX 6eUeCm8;

®  00BACHAMb NPUPOOY U CROCOOBI 0OPA30BAHUSL XUMUUECKOU C8S3U. KOBANEHMHOU (NOAAPHO,
HENoNAPHON), UOHHOU, MEeMAaulIuyeckol, 6000POOHOU — C Yelbl0 ONpedeleHUsl XUMUYECKOLL
AKMUBHOCMU 8eLeCm8;

®  YCIMAHABIUBAMb 2EHEMUYECKVIO C653b MedHCOy KIACCAMU OpP2aHUYeCcKUx eewecme 0s
000CHOBAHUA  NPUHYUNUATLHOU B803MONCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHEHUU
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCIMAHABIUBAMD B3AUMOCEA3U MexCOy hakmamu u meopueti, NPUYUHOU U CleOCmeuem npu
amanuse npooreMHbIX cumyayuil U 0OOCHOBAHUU NPUHUMAEMbIX peuleHUuti Ha OCHOGe
XUMUYECKUX 3HAHULL.

YdyeHuk Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUHTHCS:

UCNONBL306AMb  MemOoObl HAYYHO20 NO3HAHUS NPU  BbINOJIHEHUU HPOeKmos u yueOHO-
uccne0o8amenbCkux 3a0ad Nno  U3V4YeHuio CEOLCme8, Cnocobo8 NoNyYeHUss U pPAacno3HABAHUS
sewecms;

00BACHAMb NPUPOOY U CNOCOOBL 0OPA30BAHUSL XUMUYECKOU CBA3U. KOBANEHMHOU (NOAAPHOU,
HENnoNAPHOU), UOHHOU, MemALIU4ecKol, B000POOHOU — C UYelblo ONpeoeNeHUss XUMUYECKOU
AKMUBHOCMU 86U eCE;

VCMAaHAaIUueams 2eHemu4eckylo C6s13b Mexcoy KIaccamu Op2aHUudecKux U Heop2aHudyeckux
sewyecms 011 060CHOBAHUS B3AUMOCBA3U.

YCMAaHABIUBaAms 83aUMOCEA3U MeAHCOY PaKmamu u meopueu, NPULUHOU U cle0Cmeuem npu
aumanuse npooIeMHbIX cumyayuil U 0O0CHOBAHUU NPUHUMAEMbIX PEUeHUll HA OCHO8Ee XUMUYECKUX
3HAHUL.



OcHoBHOe conep:xanue TeM Kypca. 10 kiacc (35 yacoB)

Teopus cmpoenusn opzanuueckux coeounenuit A. M. Bymaepoasa.

Ilpeomem opzeanuueckoit xumuu. Opeanuieckue geujecmea.; nPupooHsvle, UCKYCCMBEHHbLE U
cunmemuueckue. OcobeHHoCmu coCmasa u CMpoenUs OPeAHUYECKUX euecms.

Bumanusm u eco kpax. Ilousmue 06 yene6o0opooax.

OcHOBHBIE MOJIOKEHUS TEOPUH XUMHYECKOTro cTpoenusi byrieposa. BaneHTHOCTS.
CrpykTypHble POpMYJIBI — MOJHBIE U cOKpauléHHble. [IpocThie (0auHapHbIE) U KpaTHBIE (IBOMHBIE
cBs3u. M3oMepsl u nzomepus. BzaumHoe BIusiHHE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. Hexoropsie 001Me XUMHUECKUE CBOMCTBA OPraHUYECKUX BEUIECTB: UX FOPEHHUE,
IUTaBJIieHHe W o0yrnuBaHue. Monenu (IapocTepKHEBble U 00BEMHBIE) MOJIEKYJI OpPraHHYECKUX
pa3HbIX Ki1accoB. OnpeeneHne 3EMEHTHOIO COCTaBa OPraHNYECKUX COETMHEHUH.
Jlabopamopusie onvimot. VI3roToBICHUE MOJIEIIEH OPraHUYECKUX COCIMHEHUM.

YriaeBoaopoasl M UX NPUPOAHbIE HCTOYHUKHU

IIpenenbHblie yrieBoaopoabl. Ajkanbl. OnpeaeneHue. ['OMOJIOrHYecKUd psll aJKaHOB M €ro
obmas gopmyna. CTpykTypHas uzomepus yriepoaHoi nenu. Pagukansl. HoMenknaTypa ankaHOB.
XYUMHYECKHE CBOWCTBA AallkaHOB: TOPEHHE, PEAKIMH 3aMelleHUs (TaJIoTeHUPOBAHHE), PEaKIIHs
pa3oKeHUsl MeTaHa, peaKus AeTHAPUPOBAaHUS ITAHA.

HenpenenbHble  yrieBoaopoabl. AJjikeHbl. OtuieH. [oMosiornyeckuil  psji  aJKEHOB.
Homenxknarypa. CtpykrypHas wusomepus. IIpomblllieHHOE MOJIyY€HUE aJKEHOB: KPEKUHI U
JNETUAPUPOBAHME AIKAHOB. Peakuus neruapaTanuy dSTaHONA, Kak J1abopaTOpHBIA  Crocod
MOJIyYEHUsI  ATHIICHA. Peaknuu npucoenuHeHus: TUApatanus, TUAPOraJloreHupOBaHUE,
rajoreHupoBanue, noiaumepusauuud. IlpaBuno  MapkoBHukoBa.  OKHUCIEHUE  QJIKEHOB.
KauecTBeHHbIEe peakliMi Ha HEMIPEAEIbHBIE YIIIEBOJOPOIBL.

Aaxanuennl. Kayuykun. Homenknarypa. Conpsixénnble quensl. byraguen-1,3, uzonpen. Peakius
JlebeneBa. Peakuuu mnpucoenuHeHus ankaaueHoB. Kaydyku: HaTypaidbHBIA, CHHTETHYECKHE
(OyTaameHOBBIM, U30TPEHOBLIN). Bynkanu3zanus kayuyka. Pesuna. 300HHT.

Aaxunbl. OOmas xapakTepucTuka romojorudyeckoro psaa. CrnocoOGbsl oOpa3oBaHMsl Ha3BaHHM
QIKUHOB.  XMMHYECKME  CBOICTBa  aleTWIEHA: TOpEHUEe, peakUud  MPUCOECTUHEHUS:
TUIpOrajioreHupoBaHue, rajJoreHupoBanue, ruapatanus (peakuust Kydeposa), — ero noiayuyeHue u
IIPUMEHEHNE. BUHMIXJIOpHUA U €0 MOJIMMEpPHU3alis B MOJIUXJIOPBUHHUIL.

Apenbl. beH3011, KaKk IpeCcTaBUTENb apOMAaTHYECKUX YIIIEBOJOPO10B. CTPOEHHE €r0 MOJIEKYJIBl U
cBOWcTBAa (pU3MYEeCKHMEe M XHMHUYECKHE CBOICTBAa: TOpeHHe, peakUH 3aMeleHus —
raJJoreHMpoBaHue, HuTpoBanue. [lonydyenue u npumMeHeHne OeH3oa.

IIpuponubiii u nmomytHslid ras3pl. CocraB npupoaHoro rasa. Ero HaxoxJIeHue B NpHUPOAE.
[IpeumyIiecTBa MPUPOJHOrO Ta3a KaK TOIUIMBA. XMMHUYEcKass IepepadoTka MPUPOJHOro Trasa:
KOHBepcusl, upoan3. CHHTE3-Ta3 U ero NpuMEeHEHHUE.

[TomyTHbIe Ta3bl, ux coctaB. [lepepaboTka MOMYTHOro raza Ha (pPaKIUH: CyXOW TIa3, MpoIaH-
OyTaHOBasi CMeCh, Ta30BbI OCH3UH.

Hed1b u cnocodbl eé nepepadorku. CoctaB HedTH M e€ mepepaboTKa: MEperoHka, KPEeKUHT,
pudopmunr. Hedprenponykrsl u ux monydenue. [loHsatue o6 OKTaHOBOM uucie. XUMHUYECKHE
CHOCOOBI MOBBIILIEHHS KauecTBa OEH3MHA.

KaMenHblil yroab 1 ero nepepadorka. KokcoBanue KaMeEHHOT'O YTl U €10 MPOIYKThI: KOKCOBBIN
ra3, aMMHayHasi BoJla, KAMEHHOYTOJIbHasi cMoJ1a, KoKc. ["a3udukaiiys KaMeHHOTO YIJIs.

Jlemoncmpayuu. T'opeHue mpeAenbHbIX U HENpeAeNbHbIX YIJIeBOJOPOJOB: MeTaHa, JTaHa,
anetwiieHa. KauecTBeHHbIE peakIK Ha HEMpeesIbHbIE YIIIEBOJOPO/Ibl: 00ECIIBEUMBAHUE ITUIICHOM



U aleTHJIEHOM DPAacTBOPOB IlepMaHraHara Kanus U OpoMHOM Bojbl. OTHOLIEHHE OEH30JIa K 3TUM
okucnutensaMm. Jleruaparanus staHona. ['maponu3 kapbuna kanbuus. Komnexmym «Hedts u
HePTENpoayKTb», «KaMeHHBI yroab M TPOLYKTHl ero mnepepadotkm», «Kayuykwm». Kapra
IIOJIE3HBIX UCKOINaeMbIX PO.

Jlabopamopusie onvimoi. OOHapyXeHUE TPOAYKTOB TOPEHHS CBeuu. lcciaemoBaHWEe CBOMCTB
Kay4YyKOB.

Kuciaopon- u a3orcoaep:kanue OprannyecKue coeAuHeHUs

Onnoatomubie  cnuprbl. Onpenenenne.  @OyHKUUMOHAIbHAs  THAPOKCUJIbHAs  IpYyIIA.
['omonormyeckuii  psiA OpeNebHbIX  OJHOATOMHBIX  COHMPTOB. M3oMmMepuss  MOJI0KEHHUS
¢dyHKUMOHANBHON Trpynmbl. Bomopoanas cBsizb. XMMHUYECKHE CBOWCTBA CIUPTOB. AJIbJIETHIHAS
rpynmna. Peakuus stepudukanuu, cioxasie 3¢pupsl. [Ipumenenue cnuptos. [leiicTBre METHIIOBOTO
Y 3TUJIOBOTO CIIMPTOB HA OPraHU3M YEJIOBEKA.

MHoroaromMHble CIMPTHI. DTUJIECHIJIMKOIb, KaK IIPEJICTABUTENb IBYXaTOMHBIX U INIMLEPHH, KaK
IIPEACTABUTENb TPEXATOMHBIX CHUPTOB. KauecTBeHHas peakiuss HA MHOTOATOMHBIE CIUPTHI, UX
CBOIiCcTBa, nosryueHue u npumenenue. [lonstue 06 antudpuszax.

®enou. CtpoeHue, MoilydyeHHE, CBONCTBAa M NpuMeHeHHne (eHomna. KayecTBeHHbIE peaklUHU Ha
denon. BzanMmHoe BiusiHEE aTOMOB B MOJIEKyJie (heHoa.

Auabaeruabl 1 ketonbl. Dopmanpaerus u aneraabAerul, Kak IpeICcTaBUTENN allbJern0B, COCTaB
ux MousieKkys. OyHKIMOHANbHAs KapOOHWIIbHAs Tpymma. KadecTBEeHHbIE peakIMy Ha ajibJCTHIBL.
CpoiicTBa, TmoONXy4YeHHEe © TOpUMEHeHHe (GopMaibAeruia | anerajgbpaeruga. Peakuuu
NoJIMKOHAEeHcauuu s popManbaeruaa. [Toustue o keToHax Ha IpUMepe alleToHa.

Kap0oHoBble KHCJIOTBI. ['OMOJOrHYECKHIA PSIJT MIPEACIIBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
KupHbie kapOOHOBBIE KHCIOTHL. XHUMHUYECKHE CBOICTBa KapOOHOBBIX KucioT. Ilomydenue u
MIPUMEHEHNE MYPABBUHON U YKCYCHOU KHCIIOT.

Caoxuble 3¢upsbl. Kupbl. Peakius stepudukanuu. Crnoxubeie 3¢upsl. Kupbl, ux coctaB u
rUApon3 (KUCIOTHBIN U menouHoit). Mbuia. ['uapupoBanue xxupos.

Yraesoasbl. YrineBoabl. Monocaxapubl. ['noko3a kak anpaerugocnupt. Copout. Monoynokucioe
u cnuproBoe Opoxkenne. DortocunHte3. [ucaxapuasl. Caxaposza. [lommcaxapuasl: Kpaxmai,
L[EJUTI0JIO03A.

AMuHbl. AMuHOrpymnmna. AMHUHBI IIpeJeNbHble U apomarnueckue. AHwinH. [losryyeHne amMuHOB.
Peakuus 3unnHa. XuMHU4YeCKHe CBONCTBA U IPUMEHEHUE AMHUHOB.

AMMHOKHUCJIOTBI. AMUHOKHCIOTBI, COCTaB MX MOJIEKY]l M CBOMCTBa, Kak aM(OTEpHBIX
OpPraHMYECKUX COCIMHEHUN. | TMIMH, KaK NpeACTaBUTEIb aMUHOKHUCIIOT. [lonyyenre noauneTnios
peaxkuuei NoauKoHaeHcanuu. [IonsaTiue o nenTuIHON CBA3H.

Beaku. CrpoeHue Mojekysn O€NKOB: NEpBUYHAs, BTOPUYHAs W TPETHUYHAs CTPYKTYpHI.
KauecTBeHHbIE peakiiiy Ha OENKU, UX THAPOJIN3, ACHATypalus U OMOJIOTHYeCKUE (PYHKIIUH.
Jemoncmpayuu. IlonydyeHue anpAerujioB OKUCIEHHEM cnupToB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIUPTHL. 3aBUCHUMOCTh pAacTBOPUMOCTH (eHoda B BOJAE OT TeMIEpaTyphl.
BzaumoneiictBue ¢ 6pomHoii Bomoi u xmopuaom sxkenesa(lll), kak kauyecTBEeHHBIE peaKIMH Ha
denon. Peakmuu cepeOpsHOro 3epkajia M CO CBEXKEMOIy4eHHBIM Tuiapokcugom memau(ll) mpu
HarpeBaHWHU, KaK KaueCTBEHHbIE peakIMH Ha aibaerujsl. OOpasipl MypaBbUHOW, YKCYCHOH,
NAJIBMUTUHOBOM M CTEApUHOBOM KHUCJIOT U UX PACTBOPUMOCTBH B BOJE. AJIBJETHAHBIE CBOICTBA U
CBOICTBa MHOT'OATOMHBIX CIIUPTOB TJIFOKO3bI B peakuuu ¢ ruapokcuaom meau(ll). Unentudukanus
kpaxmana. KauecTBeHHbIe peakiiuu Ha OeKu.

Jlabopamopnvie onvimepl. CpaBHEHUE CKOPOCTH HCIAapeHHs BOABI U 3TaHosa. PacTBOpUMOCTH
TJIMIEpUHA B BOJIe. XMMHUYECKHE CBOMCTBA YKCYCHOW KHUCIOTHL. OmpenerneHue HEnpeaeabHOCTH



pactuTenpHOro Macia. MneHtudukanms Kpaxmaiza B HEKOTOPBIX MPOAYKTaX IMHTaHUSL.
M3roroBieHue KpaxMaJbHOro  Kiencrepa. M3roroeieHne Moneneil MOJIEKYJ  aMHMHOB.
W3rotroBieHne MOAEIN MOJIEKYJIbI IIUIIMHA.

Ilpakmuueckan paboma. nenTrduKanus OpraHuuecKuX COSTMHCHUN.

Opranuveckasi XumMusi 1 001IECTBO

Bbuorexnosiorus. Ilepuoast e€ pasButus. Tpu HampaBieHuUss OHMOTEXHOJIOTMU: TeHHas (Win
reHEeTUYecKasl) WH)KEHEepus; KIETOYHAas WHXKEHepHs; Ouosiornyeckas HHXKeHepus. ['eHermuecku
Mogudunuposannele  opranu3Mbl  (I'MO) wu  TpaHcrenHas nponykuusa. KionupoBaHue.
HMmmo6unn3oBaHHble (PepMEHTBI U UX IPUMEHEHHE.

Moaumepsl. Kinaccudukanus noaumepoB. VICKyCCTBEHHBIE HOJIMMEPHI: LEUTYJIOH], aleTaTHBINA
IENK, BUCKO3a, [eJUTo(aH.

Cunrternyeckue nojumMepsl. lloaumMepusanus W TOJMKOHICHCAIMS, KaK CIIOCOOBI MOY4EHUS
nonumepoB. CuHTeTMueckne Kaydykd. Ilomuctupon, TeuioH W TMOJMBUHWIXIOPHA, Kak
IpecTaBUTeNHN IacTMace. CHHTETUYECKHE BOJIOKHA: KAIIPOH, HAMJIOH, KEBJIAp, JIaBCaH.
Hemoncmpayuu. Komnekuun KaydyKoB, INIACTMACC, CHHTETUYECKUX BOJIOKOH U U3JEIIMN U3 HHUX.
DepMEHTAaTUBHOE DA3JI0KEHHE IIEPOKCHIA BOJIOpPOJA C IIOMOIIBIO Karanasbl CBEXEHATEPTBIX
MOPKOBH WUJIM KapTOQes.

Jlabopamopnuie onvimosi. O3HAKOMIIEHUE C KOJUIEKIIMSIMUA Kay4dyKOB, IJIACTMACC U BOJIOKOH.
Ilpakmuueckaa padoma. Pacnio3HaBaHUE IIACTMACC U BOJIOKOH.



TemaTuueckoe mianuposanue Kypca 10 knacca

(1 1 B Hemenmo, Bcero 35 1)

XapaKTepI/ICTI/IKa OCHOBHBIX BH/I0B

Howmepa
yPOKOB 11/ Tewma ypoxka OcHoOBHOE coJiep KaHHie YpOKa JIeATETbHOCTH 06yqa10£uuxc;1v (Ha ypoBHE
y4eOHBIX ICUCTBHUI)
1—2 Tema 1. IIpeamer opranuyveckoii xumun. Teopusi cTpoeHnsi oprannvdeckux coequHenuii A. M. byrieposa (2 4)
1 IIpenmer opraHn4eckoil XuMmuu OpraHuyeckue BelIeCTBa: IPUPOIHBIE, XapakTepHu30BaTh OCOOCHHOCTH COCTaBa U
HCKYCCTBEHHBIE U CHHTETUYECKHE. CTPOEHUS OPraHUYECKUX BELIECTB.
OCo6EeHHOCTH COCTaBa U CTPOEHUS Knaccugunuposarb ux Ha OCHOBE
OpraHMYECKUX BEILECTB. BUTanusm u ero kpax. | MIpOUCXOKICHUS U EPePadOTKHU.
[Tonsatue 06 yriaeBogopoaax. ApryMEeHTHpOBaTh HECOCTOSATEIBHOCTh
Hemoncmpayuu. IlnaBnenue, oOyriauBaHue u BUTAJIM3MA.
rOpeHue OpraHMyYecKux BemecTs. Monenu OnpenensaTs OTINYUTENbHBIE OCOOCHHOCTH
MOJIEKYJI OPraHUYECKUX COETMHEHUI pa3HbIX YIJIEBOJI0OPOIOB.
KJIaCCOB (IIapOCTEPIKHEBBIC U 00OBEMHBIE).
Omnpenenenue 31EMEHTHOTO COCTaBa
opranudeckux coequHeHuil. [Toprpersr A. M.
bytnepoga,
1. 5. bepuemnyca, ®. Bénepa
2 OcCHOBHBIE TOJIOKEHUS TEOPUU OcHOBHBbIE TOJIOKEHUS TEOPUH XUMHUUECKOTO Dopmynuposams OCHOBHbIE TOJIOKEHUS
XUMHYECKOTO CTPOCHUS CTPOECHUS TEOPUU XUMHUYECKOTO CTPOCHHUS
A. M. bytneposa A. M. bytneposa. Banentnocts. CtpykTypHbie | A. M. bytnepoga.
(opMyJIBl — IOJIHBIE 1 COKPALIEHHBIE. PaznuuaTh MOHATUS «BAaJEHTHOCTHY U
[IpocTeie (ouHapHbIE) U KpaTHBIE (IBOMHBIE U | «CTENIEHb OKUCICHUS.
TpoiiHbIe) CBsA3U. MI30Mepbl U H30MepHsl. CocCTaBiIATh MOJIEKYJISIPHBIE U CTPYKTYPHBIE
B3aumHoe BIusiHUE aTOMOB B MOJIEKYJIE. (bopMyIIbI.
Lemoncmpayuu. ITopTpeTst KnaccugunupoBars KoBaJIeHTHBIE CBSA3H I10
A. M. bytneposa, J. @panknania, KpPaTHOCTH.
®. A. Kekyue. OOBACHATD SIBICHUE N30MEPUU U B3aUMHOE
Jlabopamopnwie onvimsi. YI3roTOBIEHNE BJIUSTHUE aTOMOB B MOJIEKYJIE
MOJIENIEN OPraHUYECKUX COEIMHEHUI
3—12 Tema 2. YriieBoaopoasl 4 X npupoanbie ucrounnku (10 u.)




AJKaHbI

'omosnoruueckuii psia ankaHOB M ero oomias
¢dbopmyna. CTpyKkTypHasi U30MEpUs YIIIepOJHON
uenu. Paagukanel. HomeHknaTypa ankaHoOB.
XHUMHYECKHE CBOMCTBA aJKaHOB: TOpPEHHE,
peakuuu  3amMenieHusi  (rajJoreHUpOBaHUE),
peakuus  pa3’oKEHHUs  METaHa,  pPeaKlus
JNETUIPUPOBAHUS 3TAHA.

Jlemoncmpayuu. I'opeHre aJIkaHOB U3
pe3epByapa ra3zoBoit 3axuraiku. OTHOLIEHUE
aJIKaHOB K OPOMHOI1 BOJIe pacTBOPY
repMaprasara Kajusl.

Jlabopamopuvie onvimsi. OOHApY)KEHUE
MPOIYKTOB FOPEHHUSI CBEUH

OrnpenensTb NPUHAJICKHOCTh COSAMHEHUN K
aJKaHaM Ha OCHOBE aHaJIM3a COCTaBa UX
MOJIEKYJI.

JlaBaTh Ha3BaHUS aJIKaHAM 1O MEKYHAPOIHOU
HOMEHKJIaType. XapaKTepru30BaTh COCTaB U
CBOICTBA BAXKHEHIIIUX MTPEACTABUTENCH
aJIKaHOB.

HalnronaTh XMMUYECKU SKCIIEPUMEHT C
(dbuKcHpOBaTh €ro pe3ysbTaThl. Paznudars
MTOHSATHUS «TOMOJIOT» H «A30MEP»




AJIKeHBbI

OtuinieH. ['oMonoruyeckuii psiji allkeHOB.
Homenkiarypa. CTpykTypHas u3oMepusi.
[TIpoMbIIIEHHOE TTOYYEHUE ATKEHOB: KPEKUHT
U JETUIpUpOBaHUE AJIKaHOB. Peakuus
JeTUpaTalliy ATAHOJIA, KaK T1ab0paTOpHBII
croco0 noytyueHus sTuiieHa. Peakiuu
MPUCOETUHEHUS: THIpATaLIKs,
TUAPOTrAJIOr€HUPOBAHKE, TAJIOT€HUPOBAHUE,
nonumepusanuu. IIpasuno MapkoBHHUKOBA.
Oxkucnenue ankeHoB. KauecTBeHHbIE peakIuu
Ha HENPEAEIbHBIE YTIEBOIOPOIBI.
Jemoncmpayuu. 1'opeHue 3TuIeHA.
KauecTBeHHBIE peaki HA ABOMHYIO CBA3b:
o0eciBeYrBaHNE STUICHOM PacTBOPOB
repMapranara Kajausi 1 OpOMHOM BOJIBI.

Onpenenats NPUHAICKHOCTh COSAMHEHUH K
aJKeHaM Ha OCHOBE aHaJIM3a COCTaBa UX
MOJIEKYJI.

JlaBaTh Ha3BaHUS aJIKEHAM 110 MEKTyHApOIHOM
HOMEHKJIaType. XapaKTepru30BaTh COCTaB U
CBOMCTBA BaXKHEHIIIUX MTPEACTABUTENCH
aJIKCHOB.

HalnronaTh XMMUYECKU SKCIIEPUMEHT C
(bUKCHPOBATH €r0 PEe3yIbTAThI

Paznuyarh MOHATHS «TOMOJIOT» U «U30MEP»
IS QJIKCHOB

Ankanuensl. Kayuyku

Howmenxkiarypa. ConpsikEHHBIC JIACHBI.
byraaguen-1,3, wusomnpen. Peakuus JleGenesa.
Peakuuu IPUCOETUHEHUS AJIKaJMEHOB.
Kaydyku:  HaTypajdbHBI,  CHHTETHYECKHE
(OyTanneHoBBIH, U30IPEHOBBIN).
Bynkanuzanus kaydyka. Pesuna. D60HUT.
Lemoncmpayuu. Komnexuus «Kayaykm».
Jlabopamopnvie onvimsi. ccnenoBanue
CBOMCTB Kay4yKOB

Onpenensars NpUHAIEKHOCTh COEAMHEHNUHN K
aJIKaJIneHaM Ha OCHOBE aHaJIM3a COCTaBa UX
MOJIEKYIL.

JlaBaTb Ha3BaHUs AJIKEAUEHAM I10
MEXIYHAPOAHOW HOMEHKIIATYPE.
XapakTepu3oBaTh COCTAaB U CBOWCTBA
BAKHEUILNX IPEICTaBUTEINICH alIKaIUEHOB.
Oco3HaBaTh 3HAYUMOCTb POJIM OTEYECTBEHHOIO
Y4E€HOTO B IIOJy4EHHH IEPBOTO
CUHTETUYECKOIO Kay4yyKa.

YcraHaBIMBaTh 3aBUCUMOCTb MEXY
CTPOECHHUEM U CBOWCTBAMU IIOJIMMEPOB Ha
IpUMepe KayuyKa, pe3UHbI U 300HUTA

AJKUHBI

OOmiass  xapakTepUCTUKa TOMOJOTHYECKOTO
pama. CnocoOsl  oOpa3oBaHMsl  Ha3BaHUH
QIKUHOB. XWMHUYECKUE CBOWCTBA alleTHJICHA!

ropeHue, peakuuu IIPUCOETUHEHMUS:
TUAPOTraJIOr€HUPOBAHMUE, raJlOr€HUPOBaHUE,
ruapatauust  (peakuuss Kydepoma), — ero

IOJIYUCHUC W TIPUMCHCHHUC. BI/IHI/IHXHOpI/L[[ n

Onpenenars NPUHAIEKHOCTh COEAMHEHUH K
aJIKNHAM Ha OCHOBE aHaJln3a coCcTaBa UX
MOJIEKYJI.

JlaBaTh Ha3BaHUsI AIKMHAM TI0
MEXIYyHApOAHOU HOMEHKIIATYpE.
XapakTepu3oBaTh COCTaB, CBOMCTBA U
MIPUMEHEHHUE alleTUJIeHa. Y CTaHABJIMBATh




€ro MoJIMMepU3aIus B MOJTUXIOPBUHIIL.
Jlemoncmpayuu. Ilonydenue aneruieHa
peakiuen Tuaposn3a KapOuaa KaabIus.
I'openue anerunena. KauecTBeHHbIe peakiiuu
Ha TPOMHYIO CBSI3b: 00ECI[BEUHBAHKE
alleTUJIEHOM PacTBOPOB IepMaHIaHaTa Kajius U
OpOMHOI BOJBI.

[IPUYMHHO-CIIEACTBEHHYIO CBSI3b MEKIY
COCTaBOM, CTPOCHHEM MOJIEKYJ, CBOMCTBAMH U
IIPUMEHEHUEM alleTUJICHA.

Habnronate XUMHUYECKHUN SKCIIEPUMEHT C
(UKCUPOBATH €ro pe3yJIbTaThl

Pa3znmuyars NOHATHS «TOMOJIOT» U «U30MEP»
JUISL QJIKUHOB

Apensl

benzon, kak mnpencTaBUTENb APOMATHUYECKUX
yrieBoopoaoB. CTpOGHHE €ro MOJICKYJbl H
CBOWCTBa  (U3MYECKHE U  XHUMHYECKHUE
CBOICTBA: TOPCHHE, PEAKIMH 3aMCEIICHUS —
raJioreHupoBaHue, HUTpoBanue. [lomydenue u
MIpUMEHEHHE OeH301a.

Jlemoncmpayuu. VicciienoBaHue CBOMCTB
OCH30I1a C TOMOIIBIO OBITOBOTO PACTBOPUTEIS
«ConbpBEHT»

XapakTeprus3oBaTh COCTaB, CBOMCTBA U
MpUMEHEeHHEe OeH30171a.

YcranaBianBaTh MNPUIUHHO-CJICACTBCHHYIO
CBSI3b MEXK/y COCTaBOM, CTPOCHHEM MOJIEKYI,
CBOICTBAMH U IPUMEHEHHEM OEH30J1a.
HabmronaTte XuMHUYECKUN IKCIEPUMEHT C
(GuKcUpoBaTh €ro pe3yJbTaThl

[IpupoIHbIi ¥ NOMYTHBIM Tra3bl

CocrtaB npupoaHnoro rasza. Ero HaxoxnaeHue B
npupoae. IlpenmymiectBa mnpupoaHOro rasa
Kak TOIUIMBAa. XHMMHYECKas IepepaboTka
MPUPOJHOTO  ra3a: KOHBEpPCHUS, IHUPOJIH3.
CuHTe3-ra3 u ero NpuMeHEHHE.

[TonytHeie ra3el, ux coctaB. IlepepaboTka
MOMYTHOTO Ta3a Ha (pakUMu: CyXoW ras,
IpornaH-0yTaHOBasi CMECh, Ta30BbIi OEH3HH.
Lemoncmpayuu. Kapra 1moyie3HbIX HCKOIIAeMbIX
PO

XapakTepu30BaTh COCTaB U OCHOBHBIE
HaIpaBJIeHUs NepepadOTKU U UCTIOIH30BAHUS
MPUPOHOTO Ta3a.

CpaBHUBaTh HaX0XKJIEHUE B IPUPOJIE U COCTAB
MPUPOJHOTO U MOIMYTHBIX Ia30B.
XapakTepru3oBaTh COCTAB U OCHOBHBIE
HaIpaBlieHUs IepepaboTKU U MUCTIOIh30BAHUS
IIOIIYTHOTO rasa

Hed1s 1 ciocoOsl e€ nepepaboTku

CocraB HeTH U e€ nepepadoTKa: NePEeroHkKa,
KpeKUHT, pudopmunr. HedrenpoaykTs! u ux
nonyyenue. [ToHsTHe 00 OKTaHOBOM YHCIIE.
XuMHYecKue crocoObl MOBBIILIEHUS KayecTBa
OeH3MHa.

Jemoncmpayuu. Konnexuust «HedpTs 1
He(PTENPOIYKThI», BUICO(pparMeHThI U CIai bl
«Ileperonka nedrm». Kapra mone3Hsix
nckonaeMmbix PO

XapakTepu30BaTh COCTaB U OCHOBHBIE
HanpasJieHUs nepepaboTKu HePTH.
Pasnuyars HedTsHBIE PpaKUK U OMUCHIBATH
00JacTl UX MPUMEHEHHUSL.

Oco3HaBaTh HEOOXOIUMOCTh XHMUYSCKUX
CIT0COOOB ITOBBIIIIEHHS KauecTBa OEH3MHA




10

KamenHnslit yrons u ero nepepaboTka

KokcoBanue kaME@HHOTO YIJIsl U €r0 MPOAYKThI:
KOKCOBBIU ras, aMMHavHas BOJIA,
KaMEHHOYTOJIbHAsI CMoJia, KOKC. [azuduxarms
KaMEHHOT'O yTJI.

Jemoncmpayuu. Komnexkuusa «KameHHbI
YTOJIb ¥ TIPOJYKTHI €T0 TIEpepadOTKI.
BuneodpparmMeHTsI U Claiiapl
«KoKcoXxumMuyeckoe npou3BOJICTBOY

XapaKkTepu30BaTh OCHOBHBIE MPOAYKTHI
KOKCOXMMMUYECKOr0 IPOn3BOICcTBA. ONUCHIBATH
001acTH MPUMEHEHUS

KOKCOBOTI'O ra3a, aMMHa4yHOM BOJIbI,
KaMEHHOYTOJIBHOM CMOJIBI, KOKCA.

Oco3HaBaTh HEOOXOAMMOCTb I'a3u(pUKALUN
KaMCHHOTO yTIJIs, KaK aJIbTCPHATUBbI
HOPUPOJHOMY Tazy.

11 [ToBTOpeHue u 060061IeHNE TectupoBanue, penieHue 3a1a4 ¥ yIpakHeHU! | BhINONHATH TECTh, pemaTh 3a1a4u U
10 TeMe YIPaXHEHUS 110 TEME.
[TpoBOAUTH OIIEHKY COOCTBEHHBIX JOCTHUKEHHM
B YCBOCHUU TEMBHI.
KoppektupoBath cBOM 3HAHUSI B COOTBETCTBHH
C IUIAHUPYEMBIM pPE3yJIbTaTOM
12 KonTponbnas padota Ne 1 «Teopus ctpoenus opranndeckux coequHennit A.M. bBytnepoBa. YrieBogopoabn»
13—28 Tema 3. Kuciopoa- u a3orcoaep:kaimue opranndeckue coexunenus (16 )
13—14 OaHOATOMHBIE CIIUPTHI OyHKIMOHANBHAS TUAPOKCUIIbHAS Trpynna. | Ha3piBaTh COUPTHI O MEXTyHAPOAHOMN
I'omonornuecknii pan IIpEJEIbHBIX | HOMEHKIIATypeE.
OJTHOATOMHBIX cMPTOB. M30Mepus monokeHus | XapakTepu30BaTh CTPOECHUE, CBOMCTBA,
(yHKIMOHAIBHOW Tpynnbl. BogopoiHas cBsi3b. | CIIOCOOBI MOJyYEHUs U 00JIaCTH IPUMEHEHUS
XUMHUYECKUE CBOMCTBA CIIUPTOB. AJIbAETH/IHAS | MPEAEIbHBIX OJJHOATOMHBIX CIIUPTOB.
rpynna. Peaknus stepudukanuu, cruoxxHble | YCcTaHaBIUBaTh NPUYNHHO-CIIEICTBEHHYIO
s¢upsl. Ilpumenenune cnuproB. JleHCTBHUE | CBSI3b MEXIY COCTaBOM, CTPOCHHUEM MOJIEKYII,
METWJIOBOTO W  OTHJIOBOTO CIMPTOB Ha | CBOWCTBaMHU U MPUMEHEHUEM METAHOJIA U
OpraHu3M 4YeJOoBeKa. 3TaHOJIA.
Jlemoncmpayuu. OxuciaeHue cnupTa B HabmtoiaTe, caMOCTOATEIBHO IPOBOJUTD U
aJIbJIeTUI. OTHCHIBATh XUMUYECKUHN IKCTIEPUMEHT
Jlabopamopnsie onvimsi. CpaBHEHHE CKOPOCTH
YCIIapeHMsI BOABI M ATAHOJIA.
15 MHOTroaTOMHBIE CTTUPTHI DTUIIEHTITUKOIT, KaK npencraButens | KimaccuduuupoBars ciupThl IO UX aTOMHOCTH.
JIByXaTOMHBIX " TJIULIEPHH, Kak | XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,
MIpe/ICTaBUTENb TPEXaTOMHBIX CHHUPTOB. | CIIOCOOBI MOTYYeHHs U 00JaCTH IPUMEHEHUS

KauecTBenHnas pcaknud Ha MHOI'OAaTOMHBIC
CITMPTEI, nx CBOfICTBa, ITOJIYUCHHUEC n

MHOI'OATOMHBIX CIIUPTOB.
W nentuduuupoBaTh MHOTOATOMHBIE CIIUPTHI C




npuMmerenue. [lonstue 00 aHTHpU3aX.
Jemoncmpayuu. KauecTBeHHas: peakius Ha
MHOTOQTOMHBIE CITUPTEHI.

Jlabopamopnvie onvimsl. PacTBOpUMOCTh
TJIMIIEPUHA B BOJIC

IIOMOIIBIO KauyeCTBEHHOM pPCaknu.
Ha6HIO,HaTL, CaMOCTOATCIIbHO IIPOBOJAUTH U
OIMMCBIBATh XUMUYCCKHI OKCIICPUMCHT

16 deHon Crtpoenue, MOJTy4YEHHE, CBOICTBA 1 | XapakTepu3oBaTh CTPOCHHUE, CBOMCTBA,
npuMeHeHne ¢eHona. KauecTBeHHBbIE peakiuy | CIoCOObI MOMy4YeHUs 1 001aCTH IPUMEHEHUS
Ha @QeHon. BsaumHOe BIMAHHE aToMOB B | eHOINA.
MoJieKyJie eHona. WnentudunupoBats GEeHOII C MOMOIIBIO
Jlemoncmpayuu. 3aBUCUMOCTh PACTBOPUMOCTH | KAUECTBEHHBIX PEaKLUM.
(eHoa B BOJIE OT TEMIIEPATYPHI.
B3aumopeiictBue perona ¢ OpoMHOI BOION 1 ColumroaTh ipaBmiIa 0€30MMacHOT0 00paIEeHUS
xsiopuzom xkeneza(lll), kak kauecTBeHHBIE ¢ ¢eHooM
peakuuu

17 AJIbIETU]IBI U KETOHBI Qopmanpieruy U aleTalbACTH, Kak | XapakTepu3oBaTh CTPOEHUE, CBOMCTBA,
MPEJICTAaBUTENIM  QIbJIETHJIOB, COCTaB  UX | CIOCOOBI MOMy4YeHHs U 00JaCTH IPUMEHEHUS
MonieKyJ. OyHKIIMOHATbHAS KapOOHMIIbHAS | (hOopMaNbIETHIA U alleTAIbICTUAA.
rpynna. KauectBeHHnsbie peaxkiuu Ha | UaeHTuduuupoBath aabAeruabl C TOMOIIBIO
anmprerunpl.  CBoMCcTBA,  TMOJNyY€HHE M | KAUECTBEHHBIX PEAKITHiA.
MIpUMEHEHUE (dhopmanbaeruaa u | Cobmo1aTh MpaBuiia SKOJIOTUIECKH
aretanplernaa. Peakiuu TOJIMKOHACHCAIIMH | TPaMOTHOTO U 0€30MacHOT0 0OpaIeHus ¢
s dopmanbaeruaa. [lonstue o keroHax Ha | GOpPMaNbIETHIOM.
MpUMepe areToHa.
Jemoncmpayuu. Peakuuu cepeOpstHOTO
3epKajia M CO CBEXKETIOIYIeHHBIM THIAPOKCHIOM
meau(ll) mpu HarpeBaHMH, KaK Ka4eCTBEHHbIE
pEaKIMU Ha aTbJACTHIBI

18 Kap6oHoBBIE KHCTTOTHI I'omonornueckuit pan npenenbHbIX | XapakTepu30BaTh CTPOCHUE, CBOMCTRA,

OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKupHbBIC
KHUCJIOThl. XUMHUYECKUE CBOMCTBAa KapOOHOBBIX
KHUCJIOT. [Tonyuenue U IIPUMEHEHUE
MYpPaBbUHON U YKCYCHOM KHUCIIOT.
Jlemoncmpayuu. O6pa3ipl MypaBbUHOM,
YKCYCHOM, NaJIbMUTUHOBOM U CTEAPUHOBOM
KHMCJIOT ¥ UX paCTBOPUMOCTh B BOJIE
Jlabopamopnvie onvimbsi. XUMHYECKHE

CIOoCOOBI OJTyYEHUS U 00JIaCTH MPUMEHEHUS
MYPaBbUHOHN U YKCYCHOU KHUCJIOT.

Paznmuuate oO1ee, 0coOEHHOE M €JUHUYHOE B
CTPOEHHUH U CBOMCTBAX OPraHMYECKHX
(MypaBBHHOM U YKCYCHOM) M HEOPTaHHYECKUX
KHCJIOT.

Habntonate, mpoBOIUTh, ONUCKIBATH U
(UKCUPOBATh PE3YIbTATHI




CBOMCTBA YKCYCHOM KHUCIIOTBI

JIEMOHCTPAIIMOHHOTO ¥ JJa00paTOPHOTO
XHUMHUYECKHUX IKCIIEPHUMEHTOB.
Cobmo1aTh mpaBuiIa SKOIOTHIECKH
IpaMOTHOTO U 0€30MacHOro 00paIeHHs C
KapOOHOBBIMU KHCIIOTAMHU

19 Crnoxnsie a3¢upsbl. XKupbl Peaknus srepudukamuu. Cnoxsasie 3dupbl. | OMUchIBaTh peakiuu dTepUPUKAIIIN KaK
XKupsbl, ux cocrtaB ¥ TrUAPOIN3 (KUCIOTHBIA M | 0OpaTUMOIl 0OMEHHBIN MPOLIECC MEXKILY
11eJ04HOM). Mbua. 'uapupoBanue sKUpoOB. KHUCJIOTaMM U CIIUPTaMHU.

Hemoncmpayuu. Konnexuus cioxxHbix 3pupoB. | XapakTepu3oBaTh CTPOCHHUE, CBOMCTBA,
Konnexnus sxupos. O6pa3iibl TBEPIOTO U CrocoObl NOJTYYEHUS U 00J1aCTH IPUMEHEHUS
KHJIKOTO MBLIA. KHUPOB.
Jlabopamopnwie onvimsi. Onipenenenue YcTraHaBiIMBaTh 3aBUCUMOCTb MEXKY
HETPEACTHHOCTH PACTUTEIFHOTO Macia ($U3NIECKUMHU CBOHCTBAMH KHPOB, COCTABOM
UX MOJIEKYJI M IPOUCXOKICHUEM.
Y TIPOM3BO/ICTBO TBEPABIX )KUPOB HA OCHOBE
pacTUTENIbHBIX Macell.
HaGnronats, mpoBOANUTH, ONUCHIBATH U
(buKcupoBaTh pe3yabTaThl
JEMOHCTPAIIMOHHOTO 1 JJa00paTOpPHOTO
XMUMUYECKHUX IKCIIEPUMEHTOB

20-22 YraeBoas VYrneBoasl. MoHocaxapusl. [ mroko3a Kak OmnpenensiTe MPUHAIIEKHOCT OPTaHUIECKUX
anpaerugocnupt. CopOUT. MOJIOYHOKHUCIIOE U | COETMHEHUH K YTJIEBOIaM.
cupToBOE OposkeHue. POTOCHHTES. PazniuaTs MOHO-, TM- ¥ TTOJIMCaXapUIbI TIO UX
Hucaxapunel. Caxapo3sa. [lonucaxapuasr: CHOCOOHOCTH K THAPOIIH3Y.
KpaxMall, EeJUTF0II03a. [TpuBOANTE TPUMEPHI IPEACTABUTEIIEHN KaXKION
Lemoncmpayuu. AnbaeruiHble CBONCTBA U IPYIIIBI YTIEBOAOB.
CBOWCTBa MHOTOATOMHBIX CIIUPTOB TIIIOKO3bI B | HabmogaTe, mpoBOAWTE, OMUCHIBATH U
peakiusx ¢ rugpokcuaom mMeau(ll). (buKCUpOBaTh pe3yIbTaThl
WnenTudukanys kpaxmana. JEMOHCTPAIIMOHHOTO 1 JJa00paTOpPHOTO
Jlabopamopnvie onvimui. VI3roTOBICHNE XMUMUYECKHUX IKCIIEPUMEHTOB
KpaxmalibHOT 0 Kieicrepa. UnenTudukanus
KpaxMmalia Kak KOMIIOHEHTa HEKOTOPBIX
MPOAYKTOB IMUTAHHS

23 AMUHBI AwmuHorpynmna.  AmuHBI  npeaenbHble M | Onpenensrs NpUHAAISKHOCT OPraHMUECKOro

apoMmaruueckne. AHniIMH. [lomydeHre aMMHOB.
Peaknna 3uanbHa. XUMHUYECKHE CBOWCTBA H

COCAMHCHUS K aMWHaM Ha OCHOBEC aHaJIn3a
COCTaBa €TI0 MOJICKYJIL.




MPUMEHEHUE aMUHOB.
Jlemoncmpayuu. Iloptpet H. H. 3ununa.
KoJseknus aHMIIMHOBBIX KpaCHTEIEH.
Jlabopamopnvie onvimoi. U3roTOBICHUE
MOJIENIEd MOJIEKYJT aMHUHOB

XapakTepu3oBaTh CTPOCHHUE, CBOMCTBA,
CrocoObl NOJTYYEHUS U 00J1aCTH IPUMEHEHUS
aAHWJIMHA.

ApryMeHTUpoBaTh 4yBCTBO F'OPAOCTH 3a
JIOCTHKEHUSI OTEYECTBEHHONW OPraHUYeCKON
XUMHH.

Co0:roats npaBuiia 6€30MacHOTO 0OpaIieHus
C aHWJIMHOM M KPacUTEJIIMU Ha €r0 OCHOBE

24 AMUHOKHUCIOTHI. AMMHOKHUCIIOTBI, COCTaB HMX MOJekyld u | Onpeaenars NpUHaIIC)KHOCTh OPraHUYECKOro
CBOMCTBa, KaK aMQOTEpHBIX OPraHUYECKHX | COeAUHEHHUS K aMUHOKHUCIOTaM Ha OCHOBE
coeAuHEeHU. [JMIMH, Kak NOpeIcTaBUTEIb | aHAM3a COCTABA UX MOJIEKYIL.
aMuHOKHCIOT.  Ilonmyyenne — monuneTnnoB | XapakTepU30BaTh CBOMCTBA aMUHOKHUCIIOT KAaK
peaknmerd momuKoHAeHcanuu. I[loHsATHE O | aM(OTEpHBIX COCTUHEHU.

MENTUTHOMN CBS3H. Pa3nuuare peakuyu noJIMKOHAEHCAUN U
Jlabopamopuvie  onvimoi. NsroroBneHue | menTuHbIC CBSA3U
MOJEJIM MOJIEKYJIbl TNIMLIMHA

25 benku Crpoenue MoJIeKyJ1 OSJIKOB: IEpBUYHAS, XapakTepus3oBaTh COCTaB, CTPOCHUE,
BTOPUYHAS U TPETUYHAS CTPYKTYPBHI. CTPYKTYpPY M CBOWCTBa OEIKOB.

KadectBennsie peakuuu Ha O€IKU, UX WNneratudummpoBaTsh OSIKH.
TUAPOIU3, ACHATypallus U OMOIOTHYECKUe OmnuceiBaTh OMOJIOTOYECKHE CBOMCTBA OEIKOB
dbyHKIIH. Ha OCHOBE MEKIIPEIMETHBIX CBSI3eH XUMUU U
Jlemoncmpayuu. KauecTBeHHbIE peakIuu Ha ouonoruu
OEJIKH.
26 [TpakTuueckas pabora No 1. Wnentudukaius opraHu4ecKux COeTMHEHUN [TpoBoANTH, HAOMIOIATH 1 ONTUCHIBATH
Nnentudukanys opraHuyecKux XUMUYECKHUH SKCIEPUMEHT IS
COEIMHEHUN MOATBEPKJICHUSI CTPOEHUS U CBOMCTB
Pa3IMYHBIX OPTaHUYECKUX COCTUHECHUH, a
TakKe UX UACHTHUPHUKAIUH C TIOMOIIBIO
Ka4eCTBEHHBIX PEAKIUI

27 [ToBTrOopenue u o6o0IIEHNE TecTupoBanue, perieHue 3aja4 1 yrnpaxHeHUu | BhINOMHATH TeCThI, pemaTh 3a1a4i 1
o TeMe YIpaXHEHUS TI0 TEME.

[TpoBOAKTH OIIEHKY COOCTBEHHBIX JOCTHKEHUI
B YCBOEHUU TEMBI.
KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUU
C TUIAHUPYEMBIM PE3YJIbTaTOM

28 KonTponbnas padota No2 «Kucnopon- u a3orcoaepkaiiue OpraHn4ecKue COeTMHEHHS




29—33

Tema 4. Oprannueckasi Xumus 4 0611ecTBO (5 )

29 buortexnonorus Pa3Butne Ouorexnonoruu. Tpu HanpaBieHUs OOBACHATD, UTO TAKOE OMOTEXHOJIOT S, TeHHAs
OMOTEXHOJIOTHH: TeHHAas (MU TeHeTHIecKasl) (W1 reHeTuYecKas ) MHKEHEPHs, KJICTOUHas
WHXEHepusl; KJIETOYHAs! HH)KEHEPHUS; WHXXEeHepusi, OnoJIornyecKas HHXeHepus,
Omosornueckasi HHyKeHepus. [ eHeTHdecku KIIOHHPOBAHKUE, UMMOOUITM30BaHHBIC
MoauunupoBanubie opranu3mel ('MO) u (hepMeHTHI.
TpaHcreHHas nmpoaykuus. Kionuposanue. XapakTepu30BaTh POJb OUOTEXHOJIOTUU B
NmMmobunuzoBanHbie GepMEHTHI U UX pEeIIeHNH TPOAOBOILCTBEHHON MPOOIEMBI U
MIPUMCHCHHE. COXPAaHEHUH 3/I0pOBbS YEJIOBEKA
Jlemoncmpayuu. BuaeopparMeHThI B CIIal b1
110 OMOTEXHOJIOTUH M HMMOOHMITN30BaHHBIM
(dhepMeHTaM
30 [Tonnmepst Knaccudukanus nomumepos. MckyccrBernble | KmaccudumupoBars momMepsl 0 pa3IuaHBIM
TIOJIMMEPBI: LEJUTYJION I, alleTaTHBIN MENK, OCHOBaHUSIM.
BHCKO3a, esuiodan. Paznuuats HCKYCCTBEHHBIC TIOJIUMEPHI,
Jemoncmpayuu. Konnekuust noiuMepos. KIacCUUIUPOBATh WX U WUIUIFOCTPUPOBATH
Kosuteknusi CHHTETHYEeCKHX TIOJTUMEPOB U TPYTMIIBI TOJUMEPOB TTPUMEPaMHU.
W31 U3 HUX YcTaHaBIUBaTh CBS3M MEXAY CBOWCTBaMU
MIOJIMMEPOB U 00JIACTSIMH WX IIPUMEHEHHSI
31 CuHTeTHYECKHE MOJTUMEPHI [Tonumepu3zanuss U TMONMKOHJEHCAIMS, Kak | Pazmmyare MOJIUMEPU3AITHIO u
CIIOCOObI MOJIy4EHHUS MOJIUMEPOB. | MOJUKOHACHCALINIO.
CuHTeTH4ecKHe Kay4yKH. [Tonuctupomn, | [IpuBoauTs  HpUMEpPHl  3TUX  CHOCOOOB
TeJI0H " MTOJIMBUHUIIXJIOPHI, KaK | TIOJyYeHUS TIOJIUMEPOB.
npencraButenu miaactmace.  Cunrerndeckue | OmuchIBaTh CUHTETUYECKHE Kay4yKH,
BOJIOKHA: KallpOH, HAalJIOH, KEBJIap, JIABCaH. IlacTMacchl M BOJOKHA Ha OCHOBE CBSI3U
Jemoncmpayuu. Konnekuuss  CUHTETHYECKHX | CBOMCTBA — MPUMEHEHHE
MOJINMEPOB: IIACTMACC U BOJIOKOH M W3JEIHH
13 HUX
32 [TpakTrueckas padota Ne 2 Pacno3naBanme miactMacc U BOJIOKOH [IpoBomuTh, HaOMIOZATP W  ONMHUCHIBATH
XUMHYECKUN AKCIIEPUMEHT TUIS
UJACHTH(HUKAIIMK TUTACTMACC W BOJIOKOH C
MTOMOIIbI0 KAYECTBEHHBIX PEaKIUi
33-34 IoBTOpeHue u 06001meHue Kypca. UToroBasi KOHTpoJIbHAsI padoTa
35 IMoaBeneHne UTOroB y4eOHOIO rojaa.
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