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OBILIASA XAPAKTEPUCTHUKA
SJIEKTUBHOI'O KYPCA

CognepxaHue 3JI€KTHBHOrO Kypca «HaydHble OCHOBBI XMMHW» IIPEACTABIECHO
KPYIHBIMM pa3/ieslaMU, HAYMHAasl C OPraHUYECKONM XMMUHU U 3aKaHYMBAsi CUCTEMaTU3alluen
3HAHUH 110 TEOPETUYECKUM OCHOBAM OOLIEH U OPraHNYeCKON XMMHUHM Ha OCHOBE BEIYIIHUX
3aKOHOB U TEOPUU XMMHUYECKOU HAYKHU.

[IporpaMMHBIii MaTepuajd OTpakaeT BCE COBPEMEHHBIE 3ampochl oOmmecTBa K
XMMHUYECKOMY 00pa30BaHUIO — IPUMEHEHUE UJeH pa3BUBAIOIIEro 00yUeHHsI XUMHUHU, CO3/IaHHe
YCIIOBUM JUIsI MEXIPEIMETHON HMHTErpalyy, HCIOJIb30BaHUS BO3MOXHOCTEM IpeaMera Ul
COLMAJIN3ALUHU U UHIUBUIYAJIbHOTO PAa3BUTUS O0YYArOIUXCS.

Llennocmuuvle opuenmupvr IIporpaMMbl ONPEAEIAIOTCS HAIPABICHHOCTBIO HA
HAIIMOHAJbHBINA BOCIIUTATENbHBIN HJIeall, BOCTPEOOBAHHBIA COBPEMEHHBIM POCCHICKIM
0O0I11ECTBOM U FOCYIapCTBOM.

[Tporpamma npemycmarpuBaeT oOecrieueHHe yriryOJeHHON MOATOTOBKU O0YYarOIUXCs
no xumud. IIporpamma mpesiaraer Oosee riyOOKOoe W3ydeHHE BEOYIIUX HICH U TEOPHU
xuMHuyeckoi Hayku. C OMOLIbI0 CPaBHUTEIBHOIO 0000IEeH s 00LIeH 1 OpraHu4YecKoi XUMHUU
PacKpBIBAIOTCA OCOOCHHOCTH CTPOSHHUSI XHMHYECKHX BEIIECTB, (OPMHUPYETCS MOHATHE O
B3aMMOCBSA3M OPraHUYEeCKMX UM HEOPraHWYEeCKHX COCJUHEHHMHM, XMMHYECKHX PpEaKLHH,
WCIIOJIb30BAaHUs €IMHBIX METOOB IOJyYEHHUs U UCCIEA0BAaHUA XUMUYECKNX BELIECTB.
[TporpaMma no3BoJI€T CO34aTh XUMUYECKYIO KapTUHY OKPYKAIOLIET0 MUPA, BKIIOYAIOLIYIO
KOMIIOHEHTHI )KUBOW U HEKUBOU IIPUPO/IBI.

Copneprxanue [Iporpammsl pa3paboTaHO B COOTBETCTBUU € TPEOOBAHUSAMH COBPEMEHHOM
JTUIAKTUKA W BO3PACTHOM  IICHMXOJIOTMMHM HANpaBJICHO HA peIIeHHe 3a71ad 000O0IIeHUs
TEOPETUYECKUX OCHOB OOIIeH, HEOPraHNYECKOM XMMHUU U OPraHUYECKOW XMMHHU C ONOpOH Ha
(GyHIaMEeHTaJIbHbIE MOHATHUSA, 3aKOHBI M TeOpHH. Benayiyio poib B PAacKpbITHE COAEpPKAHUS
IIPUHAUIEIKUT HJIEKTPOHHON TECOPUHU, IEPUOIUYECKOMY 3aKOHY U CUCTEME DIIEMEHTOB, TEOPUU
XUMHYECKOTO CTPOCHMS BEIIECTB.

[Tporpamma yueOHOro (371€KTHBHOrO) Kypca «HayuHble OCHOBBI XMMHUU» INpE/CTaBlIEHA
CIIEIYIOIMMH COAEP/KATEIbHBIMU KOMIIOHEHTAMU:

YrneBoaoposl;

Kucnopoaconepxamniue OpraHUYECKHE BEILECTBA. A3zarconepianiye
OpraHUYEeCKHE BEILECTBA;

BemectBa )KUBBIX KIIETOK;

BBICOKOMOIEKYIIIpHBIE OPTaHUYECKHUE BELIECTBA, BOJIOKHA;

BemtecTno;

XHUMHUUYECKas peaKkus;

KomrutekcHble coefuHEHNs U KPUCTAIIIOTUIPATHI;

Knaccupukanuss BemectB M HMX  CBOICTBa;

ChnnaBel W MHTEpMETAIIUABI; MHOroobpasue

OpPraHUYECKUX BEIIECTB;

ITo3HaHue ¥ MPUMEHEHNE BEIIECTB U XUMUYECKUX PEAKIUN.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHae cpeanero oOiiero o6pa3oBaHusi dJIEKTHBHBIN Kypc
«Hay4Hble OCHOBBI XUMHMY SIBISETCS 00s3aTENbHBIM IS U3YYCHUS U SBISICTCS OJHOU U3
COCTABIISIIONINX MPEAMETHOM 00macTi «EcTecTBEHHBIE HAYKM.

[TporpamMmma snekTHBHOTO Kypca «HayuHble OCHOBBI XHMHHY» paccuMTaHa Ha 68
y4eOHBIX 4acoB, HA M3yUYCHHE Kypca B KOKIOM KJIacce MPEAIOoIIaraeTcsl BBIISIUTH 10 34 4acoB
(1 gac B HeneNIO ).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA JJIEKTUBHOI'O KYPC
«HAYYHBIE OCHOBbI XUMHWN »

[Inanupyemble pe3yabTaThl OCBOEHHS MPOrpPaMMbl 3JIEKTHUBHOro Kypca «Hayunble
OCHOBBI XUMHUM» YTOUHSIOT U KOHKPETU3UPYIOT 0011[ee TOHUMaHHUE JTUYHOCTHBIX,
MeTanpeIMETHBIX U MIPEJIMETHBIX Pe3yIbTAaTOB KaK C MO3HUIMNA OpraHU3alul UX JOCTHKEHUS B
00pa30BaTeNbHON 1EATENBHOCTH, TaK U C MO3ULUI OLEHKU JOCTH)KEHUS ATUX PE3YJIbTAaTOB.

Pe3y.]'II>TaTI)I HU3YUCHUA DJJICKTUBHOI'O KypCa JOOJDKHBI OTpaXkaTb:

pa3BUTHE JINYHOCTU O0YYAIOMIMXCS CPEICTBAMU MPEAJIaraeMoro Jijis

W3YYCHHUS y9eOHOTO MpeIMeTa, Kypca;

pa3BuTHE 00IIEH KyIbTyphl 00YUYAIOMIMXCs, X MHUPOBO33PECHHSI, [IEGHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, Pa3BUTHE MO3HABATENbHBIX, PErYISITUBHBIX U KOMMYHUKATHBHBIX CIOCOOHOCTEIA,
TOTOBHOCTH M CITOCOOHOCTH K CAMOPA3BUTHUIO U MPO(HECCHOHATEHOMY CaMOOIIPEICICHHUIO;

OBJIaJICHHE CUCTEMAaTHUYECKIUMH 3HAHUSAMU U MPUOOPETEHHE OMbITA OCYIIECTBICHUS
1esecooOpa3Hoi M pe3yIbTaTUBHON ACATEIbHOCTH;

pa3BUTHE CIOCOOHOCTU K HEMPEPHIBHOMY caMO00pa30BaHUIO, OBIIAJICHUIO KIIOYEBBIMU
KOMIIETEHTHOCTSIMHU, COCTABIISIOIIUMHU OCHOBY YMEHUS: CAMOCTOATEILHOMY MIPHOOPETEHUIO U
UHTETPAllii 3HAHWH, KOMMYHHUKAIMM W COTPYIHHYECTBY, J(P(PEKTUBHOMY pELICHHUIO
(paspemieHno)  TpoOJIeM,  OCO3HAHHOMY  HWCIIOJB30BaHWIO  WH(POPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA, CAMOOPTraHU3aIllMU U CAMOPETYJIISIUY;

o0ecrieyeHrne aKaIeMUIecKOi MOOMIBHOCTH U (VT ) BO3MOKHOCTH TIOJICPKUBATD
n30paHHOE HanpaBjieHre 00pa30BaHUS;

obecnieueHre npodecCHOHaIbHOU OpUEHTAIMH 00YUYaOIIUXCSL.

1Inanupyemvie nuuHocmmubvle pe3yibmamsl

JIn4HOCTHBIE pe3ybTaThl BKIOYAOT

(dopMHpOBaHUE YyBCTBA FOPIOCTHU 32 BKJIA/l POCCUMCKHUX YYEHBIX XUMUKOB B pa3BUTHE
MHPOBOM XMMHYECKON HAYKH;

HOJTrOTOBKA BHIOOpA MHIAMBUAYAIbHOW 00pa30BaTEIbHON TPAEKTOPUH U
MpoEeCCHOHAIBHON OPUEHTAIINH 00yJaOIIUXCS;

(hopMHpOBaHNE YMEHHUS YIIPABJISTh T03HABATEIbHOMN 1€ATEIbHOCTHIO;

pa3BUTHE CIOCOOHOCTH K PEIICHUIO NPAKTUYECKUX 33/1a4, YMEHUIO HAXOIUTh CIIOCOObI
B3aMMOJIEHCTBUS C OKPYXKAIOIIMMH B yU€OHOU U BHEYPOUHOU J1€ATENbHOCTH;

(hopMHUpPOBaHHE XUMHUYECKON U KOJIOTHUECKOU KYJIbTYpHI;

BOCIIUTaHHE O€30MaCHOTr0 OOpaIleHUs] C XUMHUECKUMH BELIECTBAMHU M CTPEMIICHUS K
37I0pOBOMY 00pa3y >KH3HHU.

IInanupyemvie memanpeomemubie pe3ynbmamsl

MetanpeameTHble pe3yabTaThl OCBOEHUS OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl
IpeJCTaBICHbI TPeMs IpyINaMHi YHUBEpCaIbHBIX yueOHbIX AeiicTBuil (YV ).

Pecynamusnvle ynugepcanvhvie yueduvie oeticmaust

CaMOCTOSITENILHO OIPENEeNATh €1, 3a7]aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM
MO3KHO OIIPENIETUTb, YTO LENIb JOCTUTHYTA;

OILICHMBATh BO3MOYKHBIE MTOCIEACTBHS TOCTHKEHUS TOCTABIEHHOM 1I€TN B 1€ATEIbHOCTH,
COOCTBEHHOM KM3HM U KU3HU OKPY)KAIOLIUX JIIOJIEH, OCHOBBIBASICH Ha COOOPAXKEHUAX ITUKU U
MoOpaJy;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3371a4l B 00pa30BaTEIbHON 1EATETbHOCTH U
’KM3HCHHBIX CUTYaIlUsX;

OIICHUBATh PECYPCHI, B TOM YHCIIE BpeMs U Ipyriue HeMaTepHalbHbIE PECYPCHI,
HEOOXOUMBIC JIJISl TOCTHYKEHUS! TIOCTABICHHOH I1ETIH;

BBIOUpATh MYTh JOCTHKCHHUSI 1I€ITH, INTAHUPOBAThH PEIICHUE MOCTABICHHBIX 3a/1a4,
ONITUMU3UPYSI MaTEpUAITBHBIC U HEMaTepUAIIbHBIC 3aTPATHI;

OpraHu30BBIBATH A (HEKTHUBHBIN MTOUCK PECYPCOB, HEOOXOAMMBIX ISl TOCTHKEHUS
MMOCTaBJICHHON IIEJIH;



COIIOCTABJIATH HOJ'IyLIeHHHﬁ pPE3yIbTAT ACATCIBHOCTH C IMOCTaBJICHHOM 3apaHEC LCIIBIO.

Ilo3nasamenvhvie yHugepcaibHvle yueoHvle 0etiCmausl.

UCKaTh U HaXOJUTh 0O0OLIEHHbIE CIIOCOOBI peIlIeH s 33124, B TOM YHCJIe, OCYILECTBIISATh
pa3BepHYTHIi WH(GOPMALMOHHBI TMOUCK M CTaBUTh Ha €ro OCHOBE HOBBIC (Yy4eOHBIE U
II03HABATENbHBIE) 3a1a4H;

KPUTUYECKH OIICHUBATh M MHTEPIIPETUPOBATH HH(OPMAIIHIO C PA3HBIX MO3HUIINH,
pacrio3HaBaTh U (UKCUPOBATH IPOTUBOPEUMSI B MHPOPMALIMOHHBIX UCTOUHUKAX;

UCIIOJIB30BAaTh Pa3IMYHbIE MOJEIbHO-CXEMATHUECKUE CPEICTBA IS NIPEACTaBICHUS
CYILECTBEHHBIX CBSI3€M U OTHOILLEHUH, a TAKXKE IPOTUBOPEYNN, BBISBICHHBIX B
UH(POPMALMOHHBIX HCTOUYHHKAX;

HaXOJWUTb U IPUBOJUTH KPUTUUECKHUE apTyMEHTHI B OTHOLICHUN JCHCTBUM U CYKICHUI
JIPYroro; CIHOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHMYECKUM 3aMEUaHUAM B OTHOLICHHUH
COOCTBEHHOIO CYXKAEHUS, pACCMAaTPUBATh UX KaK PeCypc COOCTBEHHOI'O Pa3BUTHUS;

BBIXOAMTH 3a pAMKH y4€OHOTr0 MPEAMETA U OCYIIECTBIIATh LEJICHAIIPaBICHHbIN IOUCK
BO3MOXKHOCTEM ISl IIMPOKOI'0 IEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS;

BBICTPaNBaTh MHIAMBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO, YUUThIBAs OTPAHUYCHUS
CO CTOPOHBI APYTUX YYAaCTHUKOB M PECYPCHBIE OIPAHUYCHMUS;

MCHSTH U YACPIKUBATH PA3HBIC IIO3ULIUN B MO3HABATECILHOM JAESITEIbHOCTH.

Kommynuxamuenvie ynusepcanvivie yueoHvle 0elicmeusi.

OCYILIECTBIIATh ACIIOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIIBIMHU
(kak BHYTpH 00pa3oBaTeIbHOM OpraHu3alliM, TaK U 3a ee MpejieaMu), MoA0upaTh NapTHEPOB
JUISL 1€JI0BOM KOMMYHUKAIIMM UCXO/S U3 COOOPaKEHUI pe3ybTaTUBHOCTH B3aUMOJIEHCTBUS, a
HE JINYHBIX CUMITATU;

IPU OCYILECTBICHUHU IPYyNIOBON pabOThl ObITH KaK PYKOBOAMTENEM, TaK U UWIEHOM
KOMaH/Ibl B Pa3HbIX POJISIX (F€HEepaTop UAeH, KPUTUK, UCIIOJIHUTENb, BHICTYAIOIIUI, SKCIEPT U
T.1.);

KOOPJIMHUPOBATh U BBINOJIHATH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

Pa3BEPHYTO, JIOTUYHO U TOYHO U3JIaraTb CBOK TOYKY 3PEHMS C UCIOJI30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

pacrio3HaBaTh KOH(QIMKTOT€HHBIE CUTYallUU U MTPEe0TBpaIaTh KOH(MIUKTHI 10 UX
aKTUBHOH (ha3bl, BbICTpauBaTh AEIOBYIO M 00pa30BaTeIbHYI0 KOMMYHHUKAIMIO, U30eras
JINYHOCTHBIX OLICHOYHBIX CY>KICHUM.

IInanupyemvle npeomemmvie pe3ynbmamol
B pe3ynbraTte 00yueHus 1o nporpamMme 3JeKTUBHOTO Kypca «HayuHble OCHOBBI

XUMHUI 00y4aroIUiCcs HAyIUTCS:

pacKpbIBaTh Ha IMpUMEpax posib XUMHUU B (POPMHPOBAHUU COBPEMEHHOM Hay4yHOU
KapTUHBI MUPA U B MPAKTUIECKON JEATEILHOCTH YEJIOBEKA, B3AaMMOCBS3h MEXy XUMHUEH U
JIPYTUMU €CTECTBEHHBIMU HAyKaMU;

WLTIOCTPUPOBATH HAa MMPUMEPAX CTAHOBJICHHE U SBOJIIOIMIO OPTAHUYECKON XUMUU KaK
HAYKHM Ha Pa3IMYHbIX HCTOPUUYCCKUX dTallaX €€ pa3BUTHUA,

yCTaHABIMBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXIY CTPOCHHEM aTOMOB XUMUYECKUX
3JICMCHTOB U MEPUOJUYCCKUM U3MCHCHUEM CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX CO€,ZII/IH€HI/II\/'I
B COOTBETCTBHH C MOJIOKEHUEM XHMHUECKUX DJIEMEHTOB B MEPHOJUIECKON CHCTEME;

AHAJIM3UPOBATE COCTaB, CTPOCHUC U CBOICTBa BCIICCTB, MPUMCEHSIA MMOJTOKCHUA OCHOBHBIX
XUMHYECKHX TEOPUH: XMMHUYECKOTO CTPOCHHS OpTraHW4YecKkuX coeAwHenuii A.M. byrtneposa,
CTPOCHUA aToMa, XUMHAYECKOU CBsA3U, 3J'IeKTpOJ'II/ITI/ILIeCKOI\/'I AUCCOUAaIIU KUCIIOT U OCHOBaHHﬁ;
yCTaHaBIMBATh MPHUUMHHO-CJIEICTBEHHBIE CBSI3U MEX]Iy CBOWCTBAMH BEIIECTBA U €0 COCTABOM U
CTPOCHUEM;

IIPUMEHSATH [IPAaBUJIa CUCTEMATUYECKON MEXAYHAPOIHOW HOMEHKIIATYpPhI KaK
CpeAcTBapa3IMueHHs U HICHTH(DUKALIMU BEIIECTB MO UX COCTABY U CTPOCHUIO;

COCTABJIATH MOJIEKYJISIPHBIE U CTPYKTYpPHBIE ()OPMYJIBI HEOPTaHHUECKUX U OPIraHUYECKUX
BEIIECTB KaK HOCUTeNeH WH(pOpMamuu O CTPOSHUHM BEUIECTBA, €r0 CBOMCTBaX M NPUHAJ-
JISKHOCTH K OMPEICTICHHOMY KJIacCy COSIMHECHHIA,

OOBSCHATH MPUPOAY M CIIOCOOBI 00pa30BaHMS XUMHYECKOW CBSI3H: KOBAJICHTHOM



(TONSIPHOM, HETIOJSPHON ), MOHHOM, METAJUTHYECKOM, BOJIOPOTHOMN — C IEJIbIO ONPECICHHS
XHMHYECKON aKTUBHOCTH BEIIECTB;

XapaKTepu30BaTh (U3MYCCKUE CBOMCTBA HEOPTraHMYECKUX U OPTaHUYCCKUX BEIIECCTB U
YCTaHABIMBATh 3aBHCHUMOCTh (PU3NYCCKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUTHYECKOMN
pCIIeTKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B H3MCHCHHHM XUMHUYECKHX CBOMCTB MPOCTHIX
BEIIIECTB, BOJAOPOIHBIX COCTUHEHUH, BRICIIIMX OKCHJIOB U TUIPOKCHUIOB;

MPUBOUTH PUMEPHI XUMHUECKUX PEAKIMHA, PACKPBIBAIONIUX XapaKTCPHbIC XUMUYCCKHE
CBOMCTBA HEOPTAaHMYECKHUX U OPTAaHUYCCKUX BEIIECTB H3yUYECHHBIX KJIACCOB C IEIBI0 UX
UaeHTU(UKAITUN U 00BSICHEHUS 00JIaCTH IPUMEHEHUS;

OTIPE/CNIATh MEXaHU3M PEAKIMHU B 3aBUCUMOCTH OT YCIOBUH MPOBEICHUS PEAKIUU U
IIPOrHO3MPOBATh BO3MOXKHOCTD MPOTEKAHUS XUMHUCCKHUX PEAKIMA Ha OCHOBE THUIIA XUMUYCCKOM
CBSI3M M aKTUBHOCTH PEarcHTOB;

YCTaHABJIMBATh 3aBUCHMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYEeCKHX COCIUHEHUHN OT
XapakTepa B3aMMHOTO BIIHMSHHUS aTOMOB B MOJICKYJaX C IEJbI0 MPOTHO3HPOBAHUS MPOJIYKTOB
peaxuu;

yCTaHABJIMBATh 3aBUCIMOCTh CKOPOCTH XMMHUYECKON PEAKIIUU M CMEIIECHUS XUMUYECKOTO
paBHOBECHsI OT pa3jM4YHBIX (AKTOPOB C TEIBI0 ONPEICICHHUS ONTHMAJIbHBIX YCIOBHI
MPOTEKAHUS XUMHUYECKUX MPOIIECCOB;

YCTaHABJIMBATh TEHETHYECKYIO CBS3b MEXK]y KJIACCAMU HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIIECTB JIsl 000CHOBaHUS MPUHIIUITHAIBHON BO3MOKHOCTH

MOJIy4YEHHUsI HEOPTAaHUYECKUX M OPTaHUYECKUX COeIMHEHUN 3aJaHHOTO COCTaBa U CTPOCHUS;

no0UpaTh peareHThl, YCIOBUS U ONPEAETSATh MPOIYKThI PEAKIIHIA, TO3BOISIOIINX
peaM30BaTh 1a00OPATOPHBIE M MPOMBIIIICHHBIC CIIOCOOBI IMTOJTYICHUS BaKHEHIIIIX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

OTPENIETISATh XapaKTEP CPEbl B pe3yJIbTaTe TUAPOIN3a HEOPTAHMYECKUX U OPTaHMYECKUX
BEILECTB U PUBOAUTH MPUMEPHI THIPOJIM3a BEIIECTB B IOBCETHEBHOM KU3HU YEJIOBEKA,
6I/IOJ'IOFI/I‘~I€CKI/IX O6MGHHI>IX npoueccax 158 HpOMI)IHIJ'IeHHOCTI/I;

MPUBOAUTH IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI B IPUPO/IE,
HpOI/I3BO)ICTB€HHI>IX HpOH@CC&X 1 X KU3HCACATCIIBHOCTHU OpFaHI/I3MOB;

000CHOBBIBATh MPAKTUYECKOE UCTIOIB30BAHUE HEOPTAHUYECKUX U OPTaHUIECKHUX
BEIIECTB U UX PEaKLUN B IPOMBIIIIEHHOCTH U OBITY;

BBINIOJIHATh ~ XMMUYECKMH  3KCHEPUMEHT [0 PACHO3HABAHMIO U  TOJYYEHHUIO
HGOpFaHI/I‘-IGCKI/IX u OpFaHI/IquKI/IX BCILICCTB, OTHOCAIIIUXCA K paSHHqHBIM KJ1accamM COGI[I/IHCHI/Ifl,
B COOTBETCTBUU C MPaBUIAMH U NMpHEMaMH 0€30MacHON pabOThl C XUMUYECKUMU BEIIECTBAMU U
1a00paTOPHBIM 000PYJOBaHHUEM;

NPOBOAMWTHL pacueThl Ha OCHOBE XUMHUYECKHX (OpMYIl U YypaBHEHUU peakIuii:
HAXO0K/IEHNE MOJIEKYJISIPHOUN (POPMYIIBI OPraHUYECKOTO BEIIECTBA MO €T0 MIIOTHOCTH U
MacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIM MO MPOJYKTaM CrOpaHUsl; pacdyeThl
MaccoBOM JIOJM (MacCchl) XMMHYECKOTO COCIMHEHHMS] B CMECH; pacueThl Macchl (oOBnema,
KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMHU, €CIH OJHO M3 BEIIECTB JaHO B H30BITKE (MMeEeT
MPUMECH); pacdyeTbl MacCOBOM WM OOBEMHOW JOJMM BBIXOJA TMPOJYKTAa PEAKIUH OT
TEOPETUYECKH BO3MOXKHOTO; pacdeThl TerioBoro 3s(hdexkTa peakuuu; pacueTbl O0O0BEMHBIX
OTHOIIICHUH Ta30B MPU XUMHUYECKUX PEAKITUAXK; pacueThl MacChl (00beMa, KOJTUYECTBA BEIIECTBA)
MPOJIYKTa PeaKklUu, €CJIU OJJHO U3 BEUIECTB JaHO B BUJE PacTBOpa C ONPENEIEHHON MacCOBOM
JIOJICH PaCTBOPEHHOTO BEIIECTBA;

UCIIOJIb30BaTh METO/bl HAYYHOTO T[O3HAHUS: aHalIM3, CHUHTE3, MOJIETUPOBAHHUE
XUMHUYECKHX TPOIIECCOB M SIBJICHUI — MPU PEHICHUH y4eOHO-UCCIEA0BATEIbCKUX 3a1a4 110
W3YYEHUIO CBOMCTB, CIIOCOOOB MOTYYESHHSI U PACTIO3HABAHUS OPTaHUYECKHUX BEIIECTB;

BIIAJICTh TIPaBUIIAMHU 0€30MaCHOTO OOpAIICHUS C €AKUMH, TOPIOYUMH i TOKCHYHBIMU
BEIIIECTBAMH, CPEACTBAMHU OBITOBOM XUMUU;

OCYIIECTBIIATh MOMCK XUMHUECKOW MH(POPMAIIMH 110 Ha3BaHUAM, UJICHTU(DHKATOpaM,
CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

KPUTUYECKH  OIEHWBAaThb W  HWHTEPNPETUPOBATH  XUMHUYECKYID  HH(POpPMAIIHIO,
COJIepIKalIyIOCs B COOOIICHHSIX CPECTB MaccoBOi nH(oOpMaImu, pecypcax MHTepHETa, HAYYHO-



HOMYJISPHBIX CTAThSIX C TOYKH 3PCHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEIISIX BBISBICHUS
OLIMOOYHBIX CYKICHHUH U (POPMHUPOBAHUS COOCTBEHHOW MO3ULINY;

yCTaHaBJIMBATh B3aUMOCBSI3U MEXKAY (aKTaMu U TEOPUEH, TPUIMHON U CIEIACTBUEM IIPH
aHanmu3e NpPOOJEMHBIX CHTyalMid W OOOCHOBAaHMM NPUHUMAEMBIX pEUICHHH Ha OCHOBE
XMMHYECKUX 3HAHUM; MPEACTAaBIATh IYTH DPEMICHHS ITIOOATBHBIX MPOOJEM, CTOSAMIMX Mepen
4eJI0BEYECTBOM, U MEPCHEKTUBHBIX HANPABICHUN PA3BUTHUS XMMHYECKHX TEXHOJIOTHiA, B TOM
YHUCIe TEXHOJOTMH COBPEMEHHBIX MAaTepHalioB C  pa3IM4yHON  (YHKIHMOHAJIBHOCTEIO,
BO300HOBIISIEMBIX HCTOYHUKOB CBHIPbs, IEPEPAOOTKU U YTHIIN3ALUH IPOMBIIIUICHHBIX M OBITOBBIX
OTXO/IOB.

OOy4JaroImuiicst TOTYYUT BO3MOXKHOCTh HAYIUTHCS:

(bopMyIUPOBAThH 11EJIb UCCIICIOBAHUS, BBIIBUTATh U MPOBEPATH IKCIIEPUMEHTAIILHO
TUIIOTE3bl O XMMHYECKHX CBOMCTBAX BEIIECTB HAa OCHOBE MX COCTaBA U CTPOCHMS, HX
CITOCOOHOCTH BCTYIAaTh B XUMHUYECKHE PEAKIIMH, O XapaKTepe M MPOIYKTax pPa3IMYHBIX
XUMHYECKUX PEAKIIUM;

CaMOCTOATEJIbHO MIAHUPOBATh U MTPOBOJUTH XUMUUYECKUE AIKCIIEPUMEHTHI C
coOJroIcHUEM TpaBul 6€30MacHO pabOTHI C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYAOBaHUEM;

MHTEPIPETUPOBATH JJAHHBIE O COCTABE U CTPOCHUU BEIIECTB, OJYUYECHHbBIE C TOMOLIbIO
COBPEMEHHBIX (DH3UKO-XUMHUYECKUX METOJIOB;

ONMCHIBATH COCTOSIHHE DJIEKTPOHA B AaTOME HAa OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX MPECTABICHUIN O CTPOCHUU aToMa AJis 00BACHEHUS Pe3yIbTaTOB CIIEKTPAIILHOTO
aHaJn3a BEIISCTB;

XapaKTePU30BaTh POJIb a30TOCOAEPKAIINX TE€TEPOLMKINYECKUX COSAMHEHUN 1
HYKJIEMHOBBIX KHCJIOT KaK BaXKHEHIIINX OMOJIOTUYECKH aKTUBHBIX BEIIECTB;

MIPOTHO3UPOBATh BO3MOKHOCTh MTPOTEKAHUS OKUCIUTEILHO- BOCCTAHOBUTEIbHBIX
pEaKLHii, JIEKAIKUX B OCHOBE MPHUPOIHBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB.

COJAEPKAHHUE ITPOI'PAMMBI
10 KJIACC

|. Yraesonopons:. (18 uacos)
1.BBenennue. (4 yaca)

CTpoeHus aToMa yriepoja B HOPMaJIbHOM M BO30Y/KIEHHOM COCTOSHHSAX. DIEKTPOHHBIE
MDIIEKTPOHHO-Tpaduyeckre (pOpMyJIbl aTOMa YTIIEpOJIa.

['uOpuau3amys opouTaneil Ha mpUMepe atoMa yriaepoja. Buasl rubpuausamun. ['eomeTpus
MOJIEKYJI PACCMOTPEHHBIX BeIecTB. KpaTHOCTh yIilepos - yriepoaHbIX cBsaseil. OcoOble BUIBI
CBs3H B OPraHMYCCKHX BCHICCTBAX: G — CBA3b U T — CBA3b.

HOMCHKJIaTypa OpTraHU4YCCKUX COCHI/IHGHI/H\/’I: CHUCTEMATUYCCKasd, TPpUBHAJIIbHAs,
paonanbHas. OGIIMe TPUHIUIBI TOCTPOEHHS HA3BaHUH OPraHMYECKHMX BEIIECTB, YIPAKHEHHS
— cocTaBiieHre GOpMyJT TI0 Ha3BaHUSIM M HA0OOPOT.

Bu/Ibl M30MEPUM OPraHMYECKHUX COEMHEHHI: CTPYKTypHas U IPOCTPAHCTBEHHASL.

OO61IMe 3aKOHOMEPHOCTH TIPOTEKAHHs PEakiuii ¢ ydacTHeM OpPraHUYECKUX BEIIEeCTB. YCJIOBMS
IPOTEKaHus, CIOCOOBI pa3pylIeHHs CBs3el, KIaccu(UKaMs Peakiuil o MEXaHU3MaM U THITy
PEAKIIMOHHBIX YaCTHII.

AJITOpPUTM pelleHus 3a/a4 Ha BBIBOJ (POPMYJ BEIIECTB MO MACCOBBIM JOJIAM 3JIEMEHTOB.

Hrorosoe MMOBTOPCHHUC TCMBI «BBenenue»

2. IlpeaenbHble yrieBoaopoasl. (4 yaca)

Ankansl. [TapameTpsl XUMHUYECKOHN CBS3H, MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI, TTIOHITHE O
KoH(popManusx, BuAbI KoHGopmarwii. CBS3b TPOCTPAHCTBEHHOTO CTPOCHUS U yCTOMYUBOCTH
BEIIECTB.

B3anmHOE BIMSHME aTOMOB B MOJEKYJax aJlKaHOB. PermoceneKkTUBHOCTh pPEaKIHil.
Oco0EeHHOCTH TIPOTEKAHUSI XMUMHYECKUX PEaKIMid C yJ4acTHEM alIKaHOB, MEXaHU3M PEaKIuu
CBOOOTHO-PaMKATHHOTO 3aMEIICHHUS.

[uxnoankansl. OCOOEHHOCTH CTPOCHHUS M CBOWCTB IHUKJIOATKAHOB: PEAKIIUM 3aMEIICHUS U
MIPUCOECTUHECHHUSI.

Pemrenne 3a7a4 Ha HaXO0KJICHUS MOJIEKYJISIPHBIX bopmyn



OpPraHUYeCKUX BEUIECTB 0 MPOIYKTaM CTOPAHHSL.
3.HenpenejbHbIe YIi1eBoA0pPo/bl. (6 YacoB)

IIpupona JBOMHOM  CBA3M B QINKEHaX W  aJKaJHMCHAaX. Oo6pazoBanue u
rapaMeTpbl JBOMHOU CBSI3U. BUsibl n30Mepuu.
Mexanusm peakuuu ANEKTPODUITBHOTO IIPUCOEIUHEHMS, IPaBUIIO

MapkoBaukoBa. Iddext Xapama (mepokcuaHbIi 3pdexT).

Peakuuu 3amemieHuss B ankaHax. MexaHHM3M peaklUUd CBOOOIHO-pPaJUKAIbHOTO
MIPUCOCIUHEHUS Ha MIPUMEPE PEAKIIUU TTOJIMMEPHU3ALIIH.
OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH C YYACTHEM AJIKCHOB.

Peakuiuu npucoeMHeHNs raJlOreHOB U rajJoreHaJIKaHoOB K COMPSIKEHHBIM
aJlKaJneHaM, 3aBUCHMOCTb MPOJIYKTOB PEaKIUi OT YCIOBHM HX MPOTEKaHUSI.
Peakuuu mnpucoenquHeHUss HAa MOpUMEPE H30JUPOBAHHBIX M KYMYJIHPOBAHHBIX
aJIKaIMEHOB.

Anxunsl. [Tpupona TpoitHoi cBsizu. OOpa3oBaHUE U TapaMeTPhl TPOHHOM CBS3H.
Bunsinzomepun.

Peakuuu INpUCOCANHCHHNA U 3aMCIICHHUA B aJIKMHAX. OKUCIINTEJIPHO- BOCCTaHOBUTEILHBIC

PEaKIK ¢ y9acTHEM AJIKMHOB.
Pemenne 3a1aq Ha HaXOXK/ICHHS MOJIEKYJISIPHBIX bopmyn
YTJIEBOJIOPOOB 110 0011Iei (hopMyIie BemecTsa.
4. ApomaTuveckue yriieBoaopoasbl. (6 4acos)

[Ipupona apomaTHyecKol CBSI3M, €¢ BIMSHHE HA PEAKIIMOHHYIO CIIOCOOHOCThH BEIECTB.
W3omMepust 1 HOMEHKIIATypa apeHOB.

MexaHu3M peakiiu IEKTPOPMILHOTO 3aMEIIeHHs] Ha MpUMepe OCH30J71a U €ro TOMOJIOTOB.
OpueHTaHTBI TIEPBOTO M BTOpPOTO pojxa B OeH3oibHOM Kosble. CoryiacoBaHHas U
HECOTJIaCOBaHHAsI OpPUEHTALIHSI.

OKHCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIMH, MPOTEKAIOIINE C YYaCTHEM TOMOJIOTOB
OeH3ona.

OOme cnocoObl MPOMBINIIEHHBIX U JJAOOPATOPHBIX CHOCOOOB IMOYYEHHS YTIIEBOAOPOIOB.
JlaGoparopHas pabota. KauecTBeHHBIE peakllMM Ha YIJI€BOJOPOIbI.

I'enernueckas cBs3b yIJI€BOJOPOJIOB.

Htorosoe 3ansTue no 1 pazneny «YriaeBoaopoas»

Il. Kwucaopoaconepxaume OpraHuyeckKme BellecTBA. A3oTcoaep:xamue

OpraHuyecKue BellecTBa.

1. Coiuprel. (5 yacos)

Kucnoponconepxaiue opranndeckue Beniectsa. OyHKIIMOHATIbHBIE TPYIIITHI
(rumpooxcorpyma, KapOOHWIIbHAsA, KapOOKCUIIbHASA). B3auMHOe BiIMsIHUE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX BEIIECTB, COJEPKAINX KUCIOPOI.

Pacripenienienrie 3MEKTPOHHONW IUIOTHOCTH B MOJIEKYJIAX CIUPTOB Pa3HBIX TOMOJIOTMYECKHX

PSAIOB: TMpeAeNbHBIX, HENpeAeIbHbIX, apoMaTtuyeckux. OOIIas XapakTepuCcTHKa XHUMHUYECKUX

CBOMCTB clUpTOB. Peakuny 3aMenienus, NpoTeKaroIKe B YIIIEBOJOPOIHOM PaIUKae CIIUPTOB.

Oco0eHHOCTH CTPOEHMSI W CBOWCTB MHOTOATOMHBIX CIUPTOB. DEHOJBI, CTPOEHUE,

CBOICTBa, OpueHTAIs B OEH30IbHOM KOJIbLIE.

[IpomblieHHsle ¥ Ja0OpaTOpHBIE CIOCOOBI MOJMyYeHUs CHUPTOB M (eHoma. MexaHusMm

peakiy HyKJIeo(uIbHOTO 3aMELIeHUs] Ha TPUMEpE TOTYUYEHHUS CIIUPTOB U3 rajloreHaTKaHOB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU C y4acTUEM CIUPTOB.

Hrorosoe 3ansTue no remMe «CriupThI»

2.Kap6oHu/ibHbIe coequHeHusl. (2 yaca)

T'omonorunueckue psaapl  KapOOHWIIOB. Knaccudukanus. Nsomepus u
HOMEHKJIaTypa. DJEKTPOHHOE CTPOECHHE, B3AMMHOE BIUSIHUE B MOJICKYJIaX.
XUMHUYECKHE CBOMCTBA aJIbJETUIIOB U KETOHOB. MexaHuzm peakiuit

HYKJI€O(UIBHOTO MPUCOSANHEHHSI HAa TIPUMEpPE albJAETUI0B U KETOHOB.
OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU C YUYACTUEM aJIbJACTUIOB U KETOHOB.



3.Kap6okcuibHble coequHeHus. (3 yaca)
CocraB, knaccuduKaius, U30MepUs W HOMEHKJIATypa KapOOHOBBIX KHCJIOT. DJIEKTPOHHOE
CTPOEHHUE, B3aUMHOE BJIUSHUE B MOJIEKYJIaX.
Oco0Orle CBOIiCcTBa HEKOTOPBIX KapOOHOBBIX KHCJIOT: MYypaBbUHOM,
NaJlbMUTUHOBOM, cTeapuHOBOM. Mbu1a. OTHOIIIEHUE MbLIa K AKECTKOM BOJIE.
HenpenenbHbie, TByXOCHOBHBIE U apOMaTU4YecKHe KUCIOThl. OCOOEHHOCTH UX CBOMCTB.
CnocoObI MOTy4eHHs IBYXOCHOBHBIX KUCIIOT.

B3anmMocBs3b KHCIOpOACOAEPKAIIMX OPTAHUYECKUX BEIIECTB.
B3aumocssi3b KHUCJIOPOJICOACPKALTUX OpraHUYECKUX BEII[ECTB u
YIJI€BOIOPOAOB PA3IMYHBIX TOMOJIOTUYECKUX PSAIOB.

JIaGoparopnas pabora. KauecTBeHHbIE peakIi Ha KHCIOPOACOAEPIKAIINE OPraHNIeCKHe
BELIECTBA.

4. AMunbl. (2 yaca)

AMUHBI. OCHOBHOCTH aMHHOB, 00ycioBIIeHHAs 0COOBIM CTPOEHUEM
aMUHOTPYTIIIBI
AnunuH. OCHOBHBIE CBOWCTBA aHWJIMHA B CPaBHEHHWUM C aMHUHAMHU U aAMMHAKOM.

OpI/IeHTaHI/IH B OEH30JIbHOM KoJiblie. MexaHusMm pc€aKkuuun 3uHUHA.

I11. BemecrBa suBbIxX KieTok. (3 yaca)

JKupbl. OcOOEHHOCTH CTPOEHHS, COCTAaB U Kilaccu(uKanus xkupoB. CBONWCTBA NpelenbHbIX 1
HETIPEe/ICIIbHBIX KUPOB.

Monocaxapuasl. Knaccudukamus, cocTaB, H30MepUs, TayTOMEpHs, ONTUYEcKas
usomepus. CBOMCTBA MOHOCAXapUIOB HAa OCHOBAHMM HX COCTaBA M CTPOEHHS.
Onurocaxapubl, nonucaxapubl.CTpoeHHe, HAaXOXKAEHHE B HPUpPOAE. XMMUUYECKHE
CBOMCTBA: OKHCIICHHE, KUCIIOTHBIA THAPOJIH3.

AMHUHOKMCIIOTHl —aM(OTEpHbIe OpraHUYecKHE COEAMHEHMS. B3auMHOe BIMSHHE ABYX

(GYHKLIMOHATIBHBIX IPYII APYT HA ApYyTa.
benku — npupoanslie nonumepsl. I naponus, neHaTypanus, [BETHbIE PEaKIIMN Ha OEIKU.

V. Boicokomoiieky sipabie Opranuueckne BelecTsa, BoJoKHa. (2 yaca)

HOJ'II/IMepLI, 0COOEHHOCTH CTPOCHUA, CI)I/ISI/I"ICCKI/IX CBOﬁCTB, CIIOCOOBI
MOJIYYCHHS MMOJIMMEPOB: TOJIMMECpU3alUs, ITOJIMKOHACHCALIUA.
CTepeoper YIIAPHBIC MOJIMMEPBHI. TepMOHJ'IaCTI/I"IHBIC U TCEPMOPCAKTUBHLIC

nosmmMepsl. [limactmaccsl.
BonokHa, kiaccudukanus, MpoOU3BOJACTBO BOJOKHA KallpOH M JIaBCAaH peakuuei
MOJINKOHICHCAIIHH.

11 KJIIACC

V. Xumugeckuii yiement (5 yacos)
®opMBbI CYLIECTBOBAHUS XUMUUYECKHUX 31€MEHTOB. OCHOBHBIE MOHATUS U 3aKOHBI XUMUH.
Crpoenue aroma. [Tepuoanueckuit 3akoH. [lepuogmueckas cUCTeMa
AJIEMEHTOB U CTPYKTYpa dJIEKTPOHHON 000JI0YKHATOMOB.
Xummueckrde (GOpMysbl U pacyeThl MO HUM. 3aJaudl Ha HAXOXKJICHUE XUMHUYECKOH (hOpPMYIIbI
BCIIESCTBA.
Komaecto Bemecta. Yncno ABoraapo. Mossipablil 00beM ra3oB. ['a30BbIe 3aKOHBI.
ANTOpUTMBIpEIIEHUS pACUETHBIX 3a/1a4
AJ'IFOpI/ITMI)I peIHeHI/ISI 3KCHepI/IMeHTaHLHBIX 3aaa4 l'IpI/I I/ISyLIeHI/H/I
HeOpFaHI/I'-IeCKI/IX 158 OpFaHI/I'-IeCKI/IX COG)IHH@HI/If/i.

V1. Bemecrso (4 yaca)
DJIEKTPOOTPHIIATENBHOCTE XUMHYECKUX JIEMEHTOB.



Honnas cBs3b. Katnons! u anuonsl. Kitaccudukarysi HOHOB 110 cocTaBy (IPOCTHIE U CIIOKHBIE),
nBera MOHOB. onHble KpucTajumyeckue pemerkd. (CBONCTBa  BEIIECTB C  HMOHHOM
KPUCTAITMYECKON PEIIETKOM.

Knaccudukanusi KOBaJEHTHOM XHMHUYECKOM CBS3M: IO MEXaHU3My OOpa3oBaHUS
(0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN), IO IEKTPOOTPHULIATEIBHOCTH (TIOJISIPHAS M HETOJISIPHAS ),
Mo Croco0y TepeKphIBaHHUS JICKTPOHHBIX OpOHUTAIeH (G W T), MO KpaTHOCTH (OAMHApHAs,
JIBOMHasl, TpoiHas uonyTopHas). IloaspHOCTE CBA3M U NOJIAPHOCTH MOJIEKYJIBI.

MexMoneKymsapHasi 1 BHyTPUMOJIEKY/ISIpHAsE BOJIOPOIHAS CBsI3b. MexaHu3M 00pa3oBaHus U
3HAUCHHUE BOJIOPOTHOM CBSA3M IS OpraHU3aIH CTPYKTYP OMOIIOIMMEDPOB.

Enunas npupoga xumudeckux cBszel. MoHHas CBsI3b Kak TMPEIENIbHBIN  cilydai
KOBAJICHTHOM IOJIIPHOM CBSI3H; NEPEXO OJHOIO BUJA CBS3U B JIPYIOM; pasHbIC BUJbI CBSA3H B
OJTHOM BelllecTBe. MeKMOIEKYISIpHbIE B3aUMOAEHCTBUSL. MeTanyeckas CBsi3b

BemiectBa MONEKYISIpHOTO M HEMOJIEKYJSIPHOIO CTpOEHMA. THUIl KPUCTALTMUECKOM
pelIeTKn.3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBa UCTPOEHUSI.

VII. Knaccupuxanmus xumugeckux peaxuuii (7 4acos)
DJEKTPOIIUTUYECKAs IUCCOIMAIMA HEOPTaHUYECKUX M OPraHMYEeCKUX KHCIOT, IIeTo4ei, conei.

Peakiiuu nonHoro oOMeHa
PacueTsl, CBsi3aHHBIE C KOJMYECTBEHHBIM COCTABOM pPacTBOPOB. PacueTbl 00BEMHBIX
OTHOIIICHHUH ra30B MPU XUMHUYECKHUX PEaKIIUIX

CkopocTb XUMHYECKOH  peakiuu. [lOHATHUS  «QHTAIBOHS»,  «IHTPOIHI,
«oHeprust ' mdoca». OOpaTrMble 1 HEOOPATHMBIE XUMHYECKHE PEaKIi. XUMHUYECKOE PABHOBECHE H
YCJIOBUS €T0 CMEIICHHS.

Pemenue 3ana4 no reme: «CKOpOCTh XUMHUYECKOHN PEAKIIN»

Tennoseie 3 PEeKTHl  XUMHUYECKHUX peakuui, 3akoH l'ecca. Pacuersr 1O
TEPMOXUMHUYECKUM YPAaBHEHUAM
OKHCITUTENIbHO-BOCCTAHOBUTENILHBIE PEAKIIMH. MeTtoz 37EKTPOHHOTO U

ANIEKTPOHHO-NOHHOTO OanaHca. BrusiHue cpenpl Ha nporexkanneOBP.
Koppo3ust MeTanioB 1 COCOObI 3aIUTHI OT HEe.
['maponu3 opraHMueckuX M HEOPraHMYeCKuX coeAnHeHHd. OOpaTHMBI TMApOSN3, HeoOpaTUMBbIHA
TUAPOJIN3 U OOMEHHBIN TuIpoin3. BogopoaHslil mokasaTelns.
DIEeKTPOIN3 PacIyIaBOB U PaCTBOPOB BEILIECTB.
V111, Komniekcnbie coetuHennst M KPUCTAJLIOTHAPATHI (2 yaca)
KoopannanuonHas teopust ~ A. Bepnepa.  KommuekcHble COCIMHEHHSL.
Knaccudukarms, HomeHknarypa. Xumudeckue cBoiicta. [loinyueHne n npumeHeHue
Kpucramtorunparel. Xumuueckue cBoicTBa. IlomydeHne u InpuMeHEHHe.
Pemtenue 3a1a4 o Teme: «Kpucramioruapars».
IX. Knaccuduxanus BeumecTs 1 Mx cBoiicTBa (64acoB)
XapakTepucTuka METaJJIOB TJIaBHBIX MOArpyMNI I—Il  rpymm.
XapakTeprCcTHKa METAJUIOB — MEJIH, XPOMa, )Keme3a.
XapakTeprcTHKa HeMeTaluIoB raBHbIX noarpyn |V-VII rpymm.
XuMHUIecKne CBOWCTBA  HEOPTaHUYECKUX BEIIECTB  PA3IMYHBIX  KJIACCOB.
B3anMocBs3b HEOPraHNYEeCKUX BEILECTB.
Ipaxmuueckas paboma Ne 1 XuMudeckre CBOMCTBA OKCHJIOB, OCHOBAHHUH, KHCIIOT U COJIEH.
['eHeTHYecKas CBS3b MEXY KJIaCCAMH HEOPTaHHIECKUX COCANHEHUH.

X. CiiaBbl M MHTEpMeTALIHALI (1 Yac)

Cru1aBbel M HHTEPMETAIUTUIBL.
Pemenne 3amau Ha BBIYMCICHHE MAacCOBOM JIOJIM MeTaula B CIUIaBE, BbIBEIEHHE (hopMyl
UHTEPMETAJUIAIOB.



XI. Muorooopasue oprannveckux Bemecrs (4 yaca)

OcHOBHbBIC TOJOXKEHHUS M HAIPaBICHUS DPA3BUTHS TEOPUM XHUMHUYECKOTO CTPOCHHUSA
opraanueckux Bemects A.M. bByriepoBa. OCOOCHHOCTH XUMHUYECKOTO U 3JICKTPOHHOTO
CTPOCHHS aJIKaHOB, AJIKCHOB, AJIKUHOB, UX CBOICTBA.

ApoMaTHYeCcKHe YrIIEBOJOPOIBL.

DJNEeKTPOHHOE CTPOEHHE (PYHKIMOHAIBHBIX TPYII KHUCIOPOJOCOACPKAIIUX OPraHMYeCKUX
COEMHEHHIA.

XuMHYECKHEe CBOWCTBA KUCIOPOICOACPKAILIMX OPraHUYECKUX coequHeHNH. CloKHbIe 3(DUpBI.
Kupsl. Mbuia.

VTIieBoabl.

AMHHBI. AMUHOKUCTIOTHI. benku.

XI1. Io3nanue n npuMenenne BelecTB M XHMHYECKHX peakuuii (54acoB)

[TpaBuia paboTel B 1aboparopun. MeToabl UCCIeIOBAaHUSIOOBEKTOB.

KauecTBeHHbIE peakii Ha HEOPraHUUECKHE U OpPraHMYECKUEBEIIECTBA.
IIpakmuueckas paboma Ne 2 KauecTBEHHbIE peakLUU OPraHUYECKUX M HEOPraHMYECKHUX
COCTMHEHUM.
OO1mme HayqHbIe TPHHIMITBI XUMIYECKOTO IPOM3BOJICTBA.
Pacuersl Macchl BelecTBa WM 00beMa ra30B IO H3BECTHOMY KOJMYECTBY BEILECTBA U3
Y4aCTBYIOUIHMX B PEAKIINH.
PacueTs! Macchbl (00beMa, KOJTMYECTBA BEIIECTBA) IPOAYKTOB PEAKIMHU, €CIIH OJTHO U3 BELIECTB JaHO
B M30BITKE (MIMEETIPUMECH).
Pacyets! Macchl (00beMa, KOJMUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CITH OHO U3 BEUIECTB JAHOB
BHJIE PACTBOPA C OIPEAEICHHON MacCOBOM 10U paCTBOPEHHOI'O BELIECTBA.
3ajaun Ha OMNpeZETeHHE BbIXOJA IMPOJIYKTa peaklMu. 3agayd Ha
OIpe/IEIeHNE KOIMIECTBEHHOIO COCTaBA CMECH.
3amuTa MpoeKTHbIX padoT.

YyeOHO-TeMATHYCCKHH IIJIAH

Ne n/mt Tema kypca KonnuecTBo yacos

YreBo10posl 18

Kucnopoaconepxkarue OpraHUYeCcKue BEIIECTBA. 11
A30TCOEepIKaIIe OPraHUIEeCKHE BEIIECTBA

BGHIGCTBa JKHUBBIX KJICTOK

w

BBICOKOMOJ'ICKy.HSIpHBIe OpPraHN4YCCKUC BCUICCTBA, BOJIOKHA

XUMHYECKUN DIIEMEHT

BemecTtBo

XuUMHU4YeCKast peakuuria

KoMmnexkcubie COCAMHCHUA U KPUCTAJUIOTHAPATHL

O 00N O O1

Knaccudukanus BemecTs 1 UX CBOHCTBA

CnnaBel 1 HHTCPMCTAJUINABI

11

MHoroo6pasue opraHu4ecKiX BEIIECTB

12

O | P O DD O || O

Ilo3nanue n MMPUMCEHCHNUE BEUICCTB U XUMHYCCKUX peaKHI/Iﬁ

(o2}
oo

Bcero Ha kypc




TemaTnueckoe miiannposanne 10 kiaace

Tema 3aHaTUs

BBenenne. CtpoeHus atoMa yriepoia B HOPMAJIbHOM U BO30YKIEHHOM COCTOSHUSX.
DNEeKTPOHHBIE UAJIEKTPOHHO-Tpaduueckue GopMyibl aToMa yriaepoaa.

['uOpunuzanus opburtaneil Ha npumepe arToma yriepoja. Buasl rubpuauzanuu.
['eomeTpus MOJIEKYJT pacCMOTpEHHBIX BemlecTB. KpaTHOCTb yriepon - YriepoaHbIX
cBsizeil. OcoOble BUJIBICBS3H B OPraHUYECKHX BEIIECTBAX: G — CBSI3b U Tl — CBS3b.

Howmenkmarypa  opraHM4yecKMX  COEQUMHEHUN:  CHCTeMaTH4ecKas, TpUBHAJIbHAS,
panroHanbHas. OOmKMe TPUHLMIIBI MOCTPOCHHS HAa3BAaHUI OPraHUYECKUX BEIIECTB,
yIpa)xxHeHHs — cocTaBiieHue GopMyJl IO Ha3BaHUSIM U HA00OPOT.

Bupl n3oMepun opraHMuecKUX COSAMHEHH: CTPYKTYpHas U IPOCTPAHCTBEHHASI.

OO01mure 3aKOHOMEPHOCTH MPOTEKAaHUS PEaKIHMil ¢ y4acTHeM OPraHM4YeCKHX BEIECTB.
VYcnoBus mpoTekaHus, CHOCOOBI pa3pyllieHUs cBsi3ed, KiaccuuKamus peakuil 1o
MEXaHU3MaM M THUIYPEAKIIMOHHBIX YACTHII.

AJ'IFOpI/ITM PCUICHUA 3aaa4 Ha BbBIBOJ (I)OpMYJ'I BCHIICCTB I10 MAaCCOBBIM JOJIsIM 3JICMCHTOB.
Htorosoe IMOBTOPCHUC TCMbI «BBenenue»

Ankanbl. [lapameTpbl XUMHYECKOW CBSI3U, INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
NOHATHE 0KOH(pOpMaNUsX, BUAbI KoHpopmMaruii. CBA3b MPOCTPAHCTBEHHOTO CTPOCHHS H
YCTOWYHMBOCTUBEILIECTB

B3anmHoe BiusHHME aTOMOB B MOJIEKyJaX alKaHOB. PermoceinekTUBHOCTb peakluid.
Oco0OeHHOCTH TPOTEKAaHUSI XMMUYECKUX PEaKIHUil ¢ ydJacTHeM aJKaHOB, MEXaHU3M
peakuuruCcBOOOIHO-PaIMKAIIBHOTO 3aMELLIEHUS

[uxnoankanpl. (OCOOCHHOCTH CTPOEHUST U CBOWCTB IIUKJIOQJIKAHOB: PEaKIUU
3aMeIICHUS M TPUCOCTUHCHUSI.

Pemenne 3a1a4 Ha HaXOXJEHUS MOJEKYISIPHBIX  (opMyI
OpraHMYECKUX BEIIECTB MO NPOAYKTaM CTOPAHHUS

HenpeaeasHslie yriaesogopoasl. [ Ipupona JIBOWHOM CBA3U B aJIKeHax
U aJIKa/IMEHAaX. OOpa3zoBaHue M nmapameTpsl IBOIHOMN cBs3HU. Buibl nzomepuu.

10

MexaHu3M peakiuu AIEKTPOPUILHOTO MPUCOEAHEHMUS], IIPaBUIIO
MapxoBHukoBa. D¢ ekt Xapaia (mepoKcuIHbIN 3hdexT).

11

Peakiun 3amemieHuss B ankaHaX. MeXaHU3M peakiUu CBOOOJHO-PATUKAIBHOTO
NpPUCOEAMHEHUS  Ha  NpuUMepe  peakuuud  noauMmepuszanuu.  OKUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU C y4ACTUEM AJIKCHOB.

12

PCaKI_[I/II/I MPUCOCAUHCHUS T'aJIOTCHOB U I'aJIOTCHAJIKAHOB K COIIPSPKCHHBIM ~ aJIKaJIMCHAM,
3aBUCHUMOCTDb IPOJAYKTOB peaxunﬁ oT yCJ'IOBI/Iﬁ HX MPOTCKAaHU . PeaKHI/II/I MMPUCOCAUHCHUA
Ha IpUMEPEC U30JIMPOBAHHBIX U KYMYJIMPOBAHHBIX AJIKAAUCHOB.

13

Anxunsl. [Ipupona TpoitHo# cBsi3u. OOpazoBaHMe U TapaMeTphl TPOMHOI cBs3HU. Buabl
U30MEpUHU

14

Peakiinu npucoeMHEHNs ¥ 3aMEIICHUS B aIKMHAX. OKHUCIUTEIBHO- BOCCTAHOBUTEIbHBIC
peaKHI/II/I C y‘-IaCTI/IeM AJIKUHOB. PemeHHe 3aa4 Ha HaAXO0XICHUA MOJ'IeKy.]'I?IpHI)IX
(dhopMyIT YyIIIeBOIOPOIOB 110 001IeH Gopmysie BelecTBa

15

ApoMaTnueckue yriesoaopoanl. IIpupona apomatnueckodl CBs3HM, €€ BIMSHHE Ha
PEaKIMOHHYIO CIIOCOOHOCTH BelecTB. M3oMepusi 1 HOMEHKJIAaTypa apeHoB. MexaHu3M
peaknMu 3JIEeKTpO(PUIBHOTO 3aMeIleHUs Ha mpuMepe OeH30Ja M ero TOMOJIOTOB.
OpueHTaHThl TEPBOrO M BTOPOro poja B OeH30ibHOM Kojblle. CorimacoBaHHas M
HECOIIACOBAHHAs! OPUEHTALINS

16

OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKI[UH, MPOTEKAIOIIMNEe C YJacTHEM T'OMOJIOTOB
OeH3ouIa.

17

OO6mme crmocoObl  MPOMBINUICHHBIX W JAOOPaTOPHBIX  CIMOCOOOB  IMOJTyYEHUS
yraeBoopoaoB. ['eHeTnueckas CBs3b YIIEBOJOPOIOB

18

JlaGopatopHas paboTa. KauecTBeHHBIE peakIluy Ha YTIIEBOIOPOIBI.

19

Kuciopoacoaep:kamme opranudeckue pemecrBa. OyHKIMOHAIbHBIE TPYIIIBI

(rumpookcorpymmna, KapOOHMJIbHAsA, KapOOKCWIbHas). B3zaumMHOe BIHMSHHME aTOMOB B
MOJIEKYJIaX ~ OPraHMYECKUX  BEIIECTB, COJAEpXKalMX Kuciopolx. Pacnpenenenue
IEKTPOHHOM IUIOTHOCTH B MOJEKYJaX CIHMPTOB Ppa3HbIX TOMOJOTMYECKHX PsJIOB:




MpEeNbHBIX, HEMPEIeIbHBIX, apoMaTHueckux. OOmmas XapaKTepUCTUKAa XHUMHUYECKUX
CBOMCTB cnupTOB. Peakiuu 3amenieHus, MpOTEKAIINUE B YIJICBOJOPOIHOM paguKalie
CIIUPTOB

20

Oco0OeHHOCTH CTpPOEHUS M CBONCTB MHOIOATOMHBIX CHUPTOB. MDEHOJIBI, CTPOEHHE,
CBOWCTBA, OpUEHTALUsl B OEH30JIbHOM KOJIbIIE

21

[TpoMmbinieHHbIE U TAOOpaTOPHBIE CLIOCOOBI MOMYYeHHsI CIUPTOB U (penona. Mexanusm
peakuuu HYKJICOQUIBLHOTO 3aMEIIeHHs Ha MpUMEpe IMOJy4YeHHUsS CHUPTOB U3
raJIOT€HAJIKaHOB

22

OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIMU C ydacTHEM CHIMPTOB. MIToroBoe 3aHsTHE
1o TeMe «CHupThI»

23

KapOonunbHble coennuenusi. ['omonornueckue PAIBI KapOOHMJIOB.
Knaccudukanus.M3omepuss u HOMEHKIAarypa. ODJEKTPOHHOE CTPOCHHE, B3aMMHOE
BIIMSIHUE B MOJICKYJIaX.

24

XuUMHYecKHue CBOMCTBA AJIbACTHIOB U KETOHOB. Mexaau3m peaKLII/Iﬁ HYKJ'ICO(I)I/IJ'IBHOFO
MMPUCOCAUHCHUA Ha IpuMepe aJIbACTUI0B n KETOHOB. OKHCIUTEIIBHO-
BOCCTAHOBUTCIIbHBIC PCAKIINHU C YIACTUCM AJIbACTUAOB M KETOHOB.

25

CocraB, kmaccuukanusi, HU30MEpUs W HOMEHKJIATypa KapOOHOBBIX  KHCIOT.
DJEeKTPOHHOECTPOEHHE, B3aUMHOE BIMAHUE B MoJieKyax. OcoOble CBOMCTBa

HEKOTOPBIX KapOOHOBBIX KHCIIOT: MYpPaBbHHOM, MAIEMUTHHOBOM,
creapuHoBoii. Mputa. OrTHomeHMEe MbUIa K JKecTKoW Boae. HenpenenbHble,
JIBYXOCHOBHbIE U apomaThueckue Kuciaorbl. OcoOeHHocTH uX cBoicTB. CriocoObl
HOJTYYSHHS ABYXOCHOBHBIX KHCJIOT.

26

BzaumocBs3b KHUCJIOpOoACOACpKAIINUX OpPraHu4CCKux BCIICCTB. BzaumocBs3b
KHCJIIOPOACOACPIKAIIINX OpPraHN4YC€CKUX BCIICCTB U YrJIEBOAOPOAOB Pa3JIMYHBIX
TOMOJIOTHYCCKHX PSAOO0B.

27

Jlabopatopnass  pabora. KauecTBeHHbIE  peakIMM Ha  KHCIOPOJICOCPKAIIUC
OpraHUYeCKHUEBEIIeCTBA

28

AMUHBI. OCHOBHOCThP aMMHOB, 00yCIIOBJIEHHAS 0COOBIM
CTPOCHHEMaMHHOTPYIIIIbI

29

AnwinH. OCHOBHBIE CBOMCTBAa aHWJIMHA B CPaBHEHHMM C aMUHAMM M aMMHAaKOM.
OpueHranus B 6€H30JbHOM KOJblle. MexaHu3M peakuuy 3UHUHA

30

BemecTBa :kuBbIX KJIeTOK. JKupbl. OcOOEHHOCTH CTPOEHUS, COCTaB U KilacCU(PUKAIUL
#KuUpoB. CBOMCTBA NPEAEIbHBIXH HENPEIEIbHBIX JKUPOB

31

Monocaxapuapl. Knaccubukanus, coctaB, H30MepHs, TayTOMEpHUs, ONTHYecKas
n3omepusa. CBoilcTBAa MOHOCaxapwJOB Ha OCHOBAaHMM HX COCTaBa M CTPOCHUS.
Onurocaxapuabl, nonucaxapuabl. CTpoeHHe, HaXO0XKJAEHHE B IpHUpoAe. XUMHUYECKUE
CBOMCTBA: OKMCJIEHUE, KUCIOTHBIN THIPOJIH3.

32

AMWHOKHCIOTBI —aM(I)OTCpHBIC OpraHn4YCeCKUC COCINHCHUA. BzauMHoe BusHHE ABYX

(GYHKIIMOHATBHBIX TPYIII APYT HA ApYyra.
benku — npupoanble nonuMepsl. [ 'naponus, 1eHaTypaiusl, IBETHbIE peakui Ha OeJIKU

33

[Tonmmepsl, OCOOEHHOCTH ~ CTPOEHHS, (GU3NUEeCKUX CBOWCTB, CIOCOObI
MOJIyYEHUsI TOJMMEpOB: MOJIMMEpH3alus, MoaukoHAeHcauusa. CrepeoperyispHbie
nosuMepsl. TepMonaacTUUHbIE U TEPMOPEAKTUBHBIEIOIMMEpBL. [l11acTMacchl.

34

Bonokna, xmaccudukamnus, MTPOW3BOJACTBO BOJOKHA KalmpoOH U JIABCaH peaKIuen
MMOJIUKOHIEHCAIIUHA




TemaTnueckoe nianuposanme 11 kiaace

Ne Tema 3ansatus

/i

1 Xumnyeckui 3jieMeHT. QOpMBbl CYyIIECTBOBAHUS XHMHUYECKUX 3JIEMEHTOB. (OCHOBHBIE
MOHSTHUS U 3aKOHBI XUMHH

2 Crpoenue aroma. [lepuoanueckuit 3akoH. [lepuonnueckas CHCTEMA 3JIEMEHTOB U
CTPYKTYpa 3JIEKTPOHHOM 000JI0YKH aTOMOB

3 Xumnueckrue (GopMynbl M pacueThl MO HUM. 33/laud Ha HAXOXIIEHHE XUMHYECKOH (GopMyIibl
BELIECTBA.

4 KommnuectBo BemectBa. Umcno Aporaapo. MosipHblii 00beM ra3oB. ['a30BbIe 3aKOHBI.
AJNTOpUTMBIPEIICHHS PACUETHBIX 3a7a4

5 AJTOPUTMBI pELIEHUs SKCIIEPUMEHTAIIBHBIX 33]1a4 IPU U3Yy4EHUHU HEOPTraHWYECKUX U
OPraHUYECKHX COCTMHECHU .

6 BemecTBO . DIEKTPOOTPULIATENBHOCTh XMMUYECKUX 3J1€MEHTOB. [oHHas cBs3b. KaTHOHBI 1
aanonbl. Kitaccugukanusi MIOHOB MO COCTaBY (IIPOCTBIE M CIIOXKHBIE), IIBETA MOHOB. VOHHBIE
KpUCTauIn4yeckue penietkd. CBOMCTBA BEIIECTB C MOHHOM KPUCTANIMYECKON pEelIeTKON

7 Krnaccudukarysi KoBaleHTHOW XMMHYECKOM CBSI3UM: MO MeXaHM3My 0Opa3zoBaHUs (OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIIA), M0 JIEKTPOOTPHLIATEIIFHOCTH (MOJSIpHAs M HENOJSIPHAs), 10 CIIoco0y
NIepEeKPhIBaHMSI AJIEKTPOHHBIX OpOHTalieil (G U ), 0 KpaTHOCTH (OJUHAPHAs1, TBOWHASL, TPOHHAS U
noJjiyropHas). [1oyispHOCTb CBSI3U U NTOJIIPHOCTH MOJIEKYJIbI

8 MexMOoNeKysapHas U BHYTPUMOJICKYJISIpDHAs BOJOPOAHAsl CBsi3b. MexaHM3M 0OOpa3oBaHHs U
3Ha4Y€HHE BOJIOPOJHOM CBS3MU JUIsl OPraHU3aLUK CTPYKTYp OMOIIOIMMEPOB.

9 Enunas npupona xumuueckux cBsized. MOHHast CBsI3b Kak INpeleNbHBbIA Ciydail KOBaJIEHTHOM
HOJISIPHOM CBS3U; MEPEXO/1 OJJHOTO BU/IA CBSI3U B JIPYTOM; pa3HbIE BUJIbI CBSI3U B OJJHOM BEILIECTBE.
MexMoneKysipHble B3auMOACUCTBUS. MeTanmnueckas CBA3b.

BemiectBa MOJNEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTpO€HHs. THI KPHCTaJUIMYECKOM pEIIETKH.
3aBHCHMOCTb CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHHS.

10 | DrexTponuTHYECKas JUCCONMAIMS HEOPraHMYECKUX M OPraHMYECKHX KHCIIOT, IIEeNOYeH, COeH.
Peakuuu nonHoro oomena

11 | Pacuerpl, CcBS3aHHbIE C KOJMYECTBEHHBIM COCTaBOM pAacTBOpOB. PacueTsl 00BEMHBIX
OTHOIIIEHUH Ta30B MTPU XUMUYECKUX PEAKITUIX

12 | CkopocTh  XMMHYECKOH peaKIu. [lonsaTus  «OHTANIBNUDY, «QHTPOIHUSY,
«oHeprusi [mb6ca». OOpaTuMble U HeOOpaTHMMblE XHMHYECKHE pPEaKIUU. XUMHUECKOe
paBHOBECHE U YCJIOBUS €ro cMenieHus. Pemienue 3amad mo teme: «CKOPOCTh XMMHYECKOM
pEaKII)

13 | Temnossie 3¢pexTsi XUMHAYECKHX PEaKITHiA, 3aKOH I'ecca. Pacuersr mo
TEPMOXHUMHYECKUM YPaBHEHUSIM

14 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE pEaKIMu. MeToJl 3JIEKTPOHHOIO U 3JIEKTPOHHO-UOHHOTO
Oananca. Bmusiaue cpenpl Ha nporekanue OBP. Kopposust MeranioB M cnocoObl 3aIUTHl OT
Hee.

15 | I'maponu3 opraHMYecKuX U HEOpraHMUeCKUX coequHeHnid. OOpaTUMBbIN THAPOIN3, HEOOPATUMBII
TUAPOIN3 U OOMEHHBIN THaposn3. BogopoaHslii mokasaresnb

16 | DmexTponu3 pacIaBoB M PaCTBOPOB BEMIECTB.

17 | KoMIuieKkcHbIe COeTUHEHHSI M KPUCTALIOTHAPaTHI . KoopauHamoHnHas Teopust
A.Bepnepa. Kommnekcusie  coemuuenus. Kiaccudukarms, HOMeHKIaTypa. XHUMHUYECKHE
cBoyicTBa. [lonydeHue u npumMeHeHue

89 | Kpucrammornaparsl. XuMuueckue CBOHCTBA. [lomydeHne W mpuMeHeHue. PelleHue 3amad 1o
teme: «Kpucramioruaparsi.

19 Kaaccudukanus BenecTs U X cBOCTBa. XapakTEPUCTHKA METaIJIOB TJIaBHBIX
noarpynn  |—IIl rpynmn.

20 | XapakTepHCcTHKa METAJIJIOB — MEJIH, XpOMa, Keje3a

21 | XapakTepucTHKa HeMeTayuloB raBHbIX noArpymm IV-VII rpynn




22

XHUMHUYecKre CBOMCTBA HCOPraHN4YCCKUX BCIIICCTB Pa3IMIHBIX KJIaCCOB.
BzauMocss3b HCOPTaHNYCCKUX BCILICCTB

23

Ipaxmuueckas paboma Ne 1 XyuMHu4ecKre CBOMCTBA OKCHJIOB, OCHOBAHUH, KHCIIOT U COJEi

24

. 'eneTndeckas cBs3b MCXKY Kl1acCaMH HCOPraHUYCCKHUX COCI[I/IHCHI/Iﬁ

25

CmiaBbl u HHTEPMETAJLIINADI. Pemenue 3aJlady Ha BBIYUCIICHHC MacCOBOH J0JIM METajlyla B
CIlIaBC, BBIBCACHUC (bOpMy.H HHTCPMCTAJUIN OB

26

MHuoroo0pasue oprannyeckux BemecTB. OCHOBHbIE IOJIOKEHMS M HAIIPABICHUS Pa3BUTHUS
TEOPHH XHUMHUYECKOTO CTPOCHHUs opraHmyeckux BemecTB A.M. ByrtiepoBa. OcobGenHoctu
XUMHUUYECKOI'0 U 3JIEKTPOHHOTOCTPOEHUS aJIKAaHOB, AJIKEHOB, AJIKUHOB, UX CBOMCTBA.
ApomMaTuueckue yrieBoJopobl

27

DJEeKTPOHHOE CTpOeHME (PYHKIMOHAIBHBIX TPYI KUCIOPOJOCOICPIKAIMX OPraHMYECKUX
coeMHeHNH. XUMUYECKHE CBOWCTBA KHCIOPOACOACPIKAIIMX OPTraHMYECKUX —COCJUHEHHM.
Cnoxnsie 2¢upbL. X Kupbl. Mbuia

28

YrneBoanl.

29

AMuyHBL. AMUHOKHCIOTEL benku

30

Ilo3nanue wu NMPpUMEHECHHUE BE€HICCTB U XHUMHUYCCKHUX peammii . HpaBI/IJIa pa6OTI)I B
na60paTopm1. MeTtopl ucclieJ0BaHUS 00bekTOB. KayecTBeHHBIE pCaKi Ha HCOPraHM4ICCKUEC U
OpPraHM4CcCKHC BCUICCTBA

31

Ilpakmuueckas paboma Ne 2 KadecTBEHHbIE pEaKLMU OPraHUYECKUX M HEOPTraHMYECKHX
COE€IMHEHUI.

32

OO11rie Hay4YHBIE TIPUHIUITEI XUMIYECKOT0 IIPOM3BOJICTBA. PacyeTsl Macchl BeliecTBa Wik 00beMa
ra3oB 0 W3BECTHOMY KOJMYECTBY BEILECTBA M3 YUACTBYIOIIUX B PEAKIMH. ACUYCThl MAacCChl
(oObeMa, KONMYECTBA BELIECTBA) MPOIYKTOB PEAKIMH, €CIIH OJHO M3 BEIICCTB JaHO B M30BITKE
(MMeeT MpUMecH).

33

Pacuerbl macchbl (00beMa, KOJTMUECTBA BEIIECTBA) IPOIYKTA PEAKIIUH, €CITA OJHO U3 BEILECTB JaHO
B BHUJE pPacTBOpa C OIpPEICIIEHHOM MAacCOBOW JOJIE PAacCTBOPEHHOIO BELIECTBA. 3aJayd Ha
OIpEe/IeNICHNE BbIXOa MPOIYKTa PeaKUK. 3ajaui Ha  OIpEeAETeHHE KOJIUMYECTBEHHOIO COCTaBa
cMecu

34

3aH_[I/ITa ITPOCKTOB
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Xomuenko U.I'. Pemmenne 3amau mo xumuu. — M.: OO0 «M3garensctBo HoBasg Bomnay,
2015. — 256c¢.

Xomuenko I'.I1. Xumus a5 moctynaromux B By3sl: Yueb.mocobue. — M.: Boici. k.,
2008. - 367 c., ni.

DJIEKTPOHHBIE 00pa30BaTe/IbHbIC PECYPChI

1.

2.
3.

o &

o

9.

1

«Enunas xomnexuus [lupposbix O6pasoBarensHbIx PecypcoBy» (Habop nupoBbIx
pecypcoB k yueOnukam O.C. I'abpuensina) (http://school- collection.edu.ru/).
http://him.1september.ru/index.php — sxypHan «Xumus».
http://him.1september.ru/urok/- Matepuas! k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX
CO3/1aH CaiiT, ObUIH OMYyOJUMKOBaHBI B )KypHalle « XUMUS». ABTOpaMHU caiiTa MpojienaHa
Oompiiasi paboTa MO CHUCTEMATHU3MPOBAHHMIO TA3€THBIX CTAaTeH C Y4YETOM IIKOJIBHON
yueOHOM mporpaMmsl o npeamety "Xumus'".

Www.edi0S.ru — DiI0c — HEHTpP AUCTAHIIMOHHOTO 00pa30BaHUU
www.km.ru/education - yueOHbIe MaTepHalIbl U CIOBApH Ha caiite «Kupuint u
Medonuii»

http://djvu-inf.narod.ru/ - anexTporHas OubIHOTEKA

Ypoxu xumuun KMPUJIJIA 1 ME®O/INA, 10-11 kmacesl, Buprtyanenas mkona Kupusiia
u Medonus, OO0 «Kupunn u Medoauii», 2005

«IIKONBHBIM XUMHUYECKHUI dKcTIepuMeHT. Oprannyeckast XuMus», yactb 1-5, COOpHUK
JIEeMOHCTPAIIMOHHBIX OIBITOB JJIS cpesiHeil ob1eoOpa3zoBarenbHO# mKosb, OO0
«Tenexomnanus CI'Y TB», CoBpemenHnas rymanutapHas akagemusi, 2005
O6pazoBarenpHas komwtekiusa 1C, Opranndeckas xumust 10-11 kmaccer, JlabopaTopus
cucteM mynbtumenna, Mapl' TV, 2000, 2003

0.Asropckuii mpoxykt npesenrtanun MicrosoftPoverPoint



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.edios.ru/
http://www.km.ru/education
http://djvu-inf.narod.ru/

BO3MO’KHBIE TEMBbI VIS ITIPOEKTOB.

OOBUHSAIOTCS IPUPOIHBIE HCTOYHHUKH YTIIEBOIOPOIOB.
YraeBogoposs B mpupoe. Hedts u mpupoHblii ras.
ApomaTu3aTopbl Ha OCHOBE CJIOXKHBIX 3()HUPOB.

Apomarndeckue Maciaa — OSCIICHHBIN Jap MPUPOJIHI.

AcnupuH — Apyr win Bpar?

BenzanupeH - XUMHUKO-3KOJIOTHYECKast Tpo0IeMa COBPEMEHHOCTH.
B mupe nosumepos.

I'moTamat HaTpUs — NpUYMHA [UILEBOY HAPKOMAHUU.

LCoNoUA~WNE

. JKupsl: Bpen u nomis3a.
10.13 %u3HM OIS TUIEHOBOTO MAKETA.
11.13 gero coctout onexna. BomnokHa.
12.Mup ntactmacc.
13. MbuIbHas HCTOPHSL.
14. Caxap u caxapo3aMEHHTEIIH: 3a U IPOTHUB.
15. Yro Takoe He(Th ¥ KaK OHA MOSBHJIACH Ha 3emiie?
16.YroTakoe caxap U OTKy/a OH OepeTcs.
17.11lenx HATYpaJbHBIM U UCKYCCTBEHHBIH.
18.BMupe opraHn4eckux KUCIOT.
19.A30T B nuiie, BOJAEC U OPraHU3ME YEJIOBEKA.
20.AmomuHu — MeTtamu XX Beka.
21.buorenHas knaccupuKanys XUMHUYECKUX SJIEMEHTOB.
22.Bmupe Koppo3uH METaIOB.
23. B yIuBHTEIBHOM MUPE KPHCTALIOB.
24. BiusiHue METaJJIOB Ha )KEHCKHI OpPraHu3M.
25 Bo,ua — BCHICCTBO IMPUBBIYHOC U HEOOBIYHOE.
26.BripaniuBanye KpUCTAIIIOB MPU PA3TUYHBIX BHEITHUX YC JIOBHSX.
27 I'panuspkoii Hatypsl. JI.11. Mennenees.
28. Kene3o u OKpyKarolas cpea.
29. UccnenoBanne ypoBHS KOPPO3UHU MAMATHUKOB FOPO/Ia.
30. Moz B mpoayKTax MUTAHHS M €ro BIHMSHUCE HA OPTaHU3M YC/IOBEKA.
31.Mennenees u HobeneBckas mpemus.
32. MUKpPO3JIEMEHTSI: 3J10 WK 61aro?
33. [Iepuonnueckas cucTeMa JI.1. MeHgeneeBa KaKk OCHOBa
MHUPOBO33PEHUS.
34. Cona: 3HakoMas 1 HE3HAKOMasl.
35.05eMeHT HOMEp OJIUH.

HAY4HOT'O
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