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[Inanupyemble pe3yJbTaThbl OCBOEHHE Y4eOHOr0 MpeIMeTa

JIMYHOCTHBIE

1. BocmUTaHHWE POCCUICKON TPaKJAHCKOW HIEHTUYHOCTU: TMATPUOTU3MA,
a00BU U yBaxeHHI0O K OTeuecTBy, 4yBCTBa TOpPAOCTH 3a cBow Poauny, 3a
POCCHMCKYI0 XUMHYECKYIO HAYKY;

2. ¢opMupoBaHHE IETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH M OOIIECTBEHHOM MPAKTUKH, a TaKXKe
COLIMAJIBHOMY,  KYJIbTYPHOMY, $I3BIKOBOMY W JYXOBHOMY MHOT000pa3uio
COBPEMEHHOT'0 MHUPA;

3. ¢opMupOBaHHE OTBETCTBEHHOI'O OTHOILIEHHUS K YYEHHIO, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOpPa3BUTHIO M CaMOOOpPa30BAHMIO HA OCHOBE MOTHBALMU K
OOy4eHHIO ¥ TIO3HAHUIO, BBIOOPY TPOPUILHOrO 00pa3oBaHUS Ha OCHOBE
uHbOpMaIIMM O CYHIECTBYIOHIMX Tpodeccusx U JUYHBIX MPOGEecCHOHATBHBIX
OPEINOYTEHU, OCO3HAHHOMY TOCTPOEHHUIO HMHIAMBUAYATbHOW 00pa3zoBaTENbHOMN
TPAEKTOPHUHU C YUETOM YCTOMUMBBIX MIO3HABATEIbHBIX HHTEPECOB;

4. popmupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00pa30BaTEIbHOM,
OOLIECTBEHHO IOJIE3HOM, Y4EOHO-UCCIIEA0BATENbCKOM, TBOPYECKON U IPYTUX BUAAX
NEeSITEeNbHOCTH;

5. opMupoBaHNEe MOHUMAHUS IIEHHOCTH 3JI0POBOT0O M Oe30macHoro odpasa
KU3HU; YCBOCHHME NPAaBWJI HMHJIMBUIYAJIBHOTO U KOJUIEKTUBHOTO O€30MacHOI0
MIOBEJICHUS B YPE3BBIUANHBIX CUTYAIUAX, YTPOXKAIOUIUX )KU3HU U 370POBBIO JIFOJICH;

6. ¢dopmMupoBaHuE MO3HABATEIHHOW M MH(OPMALMOHHON KYJIbTYPBI, B TOM
YHCJI€ Pa3BUTHE HABBIKOB CAMOCTOSATEIBHON padOThl ¢ y4eOHBIMH TOCOOMSIMHU,
KHUTAaMH, JOCTYMHBIMH HWHCTPYMEHTaMH W  TEXHHYECKUMHU  CpPEIACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTUH;

7. popMupoBaHHE OCHOB IKOJIOTUYECKOTO CO3HAHMS HA OCHOBE MPU3HAHUS
[IEHHOCTH KH3HU BO BCEX €¢ MPOSIBICHUSAX U HEOOXOAMMOCTH OTBETCTBEHHOTO,
OepeXHOTr0 OTHOIIICHHUS K OKPYXKAIOIIEH Cpesie;

8. pa3BUTHE TOTOBHOCTU K PEIICHUI0 TBOPUYECKUX 3a7ad, YMEHUS HaXOAHTh
aJIeKBaTHbIE CHOCOOBI MOBEAEHUS M B3aUMOJICHUCTBUS C MAapTHEPAMU BO BpEMs
y4eOHON M BHEYYEOHOH JeATEIbHOCTH, CIOCOOHOCTH OIIEHMBATh MPOOJIEMHbIE
CUTyalldd M OIEPAaTUBHO NPUHUMATh OTBETCTBEHHBIC PEUICHUS B Pa3IMYHBIX
NPOAYKTUBHBIX BHUAAX JEATEIbHOCTH (yueOHasi MOMCKOBO-HCCIEN0BATEIbCKAS,
KIIyOHas1, MPOEKTHAsI, KPY>KKOBast U T. I1.)

MeTanpeaMeTHBIMM PE3YJIbTaTAMU OCBOCHHSI OCHOBHOM 00pa3oBaTEIbHOM
IpOrpaMMbl OCHOBHOTO OOIIIETr0 00pa30BaHus SBISIOTCS:

1. oBajgeHNe HaBBIKAMU CaMOCTOSITEILHOTO MPUOOPETEHNS HOBBIX 3HAHUM,
OpTaHMU3aIMH YI€OHOW JAeSITENFHOCTH, TIOUCKA CPEICTB €¢ OCYIIECTBICHUS;

2. yMeHHE TIUIAHUPOBaTh IyTH JOCTH)KCHHS IIeJieH Ha OCHOBE
CaMOCTOSITENIFHOTO aHaldM3a YCIOBHA W CPEACTB HMX JOCTH)KCHUS, BBIIEISTH
aNTbTEPHATHUBHBIC CTIOCOOBI JOCTHKEHUS 1IEJIA U BBIOUpaTh Hanboee 2¢HEeKTUBHBIN
CT1I0oc00, OCYIIECTBISATh MO3HABATEIBHYIO PEQIICEKCHIO B OTHOIICHUH JICHCTBHIA 110
pEIICHUIO YUeOHBIX U MO3HABATENbHBIX 33/1a4.



3. yMEeHHE MOHMMATh MPOOJEMY, CTaBUTh BOMPOCHI, BBIJIBUTaTh T'MUIIOTE3Y,
JlaBaTh OIMPENETICHUE MOHATHAM, KJIaCCU(PUIIMPOBATh, CTPYKTYPUPOBATh MaTepHall,
NPOBOJUTh  OKCIEPUMEHTHI, apryMEHTHUPOBaTh  COOCTBEHHYIO  IO3UIIMIO,
(OpMyIHpPOBaTh BHIBOABI U 3AKIIOUYEHUS;

4. yMeHME COOTHOCUTHb CBOM JICHCTBHS C IUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYUIIECTBJISTH KOHTPOJIb CBOEH JI€SITEIbHOCTH B IIPOLIECCE JOCTUKEHUS Pe3yJIbTaTa,
OTIPEENSTh CIIOCOOBI IEUCTBUIA B paMKaX MPEIOKEHHBIX YCIOBHA U TPeOOBaHUH,
KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEICS CUTYaLIUEH;

5. ¢opmupoBaHHe U pa3BUTHE KOMIETEHTHOCTU B 00JACTH UCIOJIb30BaHUS
WHCTPYMEHTOB M TEXHUYECKUX CPEACTB HWH(MOPMAIMOHHBIX  TEXHOJOTHI
(KOMIBIOTEPOB M MPOTPAMMHOI0 OO€CleUeHHs) KaK MHCTPYMEHTAJIbHO OCHOBBI
pPa3BUTHS KOMMYHUKATHUBHBIX M II03HABATEIbHBIX YHUBEPCAIBHBIX YYEOHBIX
JICUCTBUM;

6. yMeHue co3/aBaTh, NIPUMEHATh M MPeoOpa3OBbIBATh 3HAKW U CUMBOJIBI,
MOJIETT ¥ CXEMBI JJI PEIICHHs y4eOHBIX U TTO3HABATEIbHBIX 33]1a4;

7. yMeHHe W3BJIeKaTh MHPOPMALMIO U3 PAa3IMYHbIX MCTOUHHMKOB (BKJIIOYAs
CpeICTBa MacCOBOW MH(POPMAIINH, KOMIAKT-IUCKA y4eOHOTO Ha3HAYEHUS, PECYPChHI
NurepHeTa), cBOOOIHO MOJIB30BATHCS CIIPABOYHOM JIUTEPATYpOil, B TOM YUCIIE U Ha
AIEKTPOHHBIX HOCHTEIIAX, co0noaaTh HOPMBI MH(OpMaMOHHOM
us3bUpamenbHOCmu, SMUKU;

8. yMeHHUe Ha ITPaKTUKE MOJIb30BaThCS OCHOBHBIMU JIOTHYECKUMU MPUEMaMH,
METO/IaMHi HAOJIOJCHUS, MOJCIUPOBAHUS, OOBSCHEHUS, PEIICHUsS MpoO0ieMm,
IIPOTHO3UPOBAHUS U AP.;

9. yMeHHE OpraHu30BbIBaTh CBOK JKM3Hb B  COOTBETCTBHUHM C
OpEICTaBICHUAMUA O 370pOBOM 00pa3e KHU3HH, IpaBaXx M O0O0SI3aHHOCTAX
rpaKJaHUHA, [IEHHOCTAX OBITHSA, KYJIbTYPhl U COLUAIBLHOTO B3aUMOIEHCTBHS;

10. ymeHue BBINIOJIHATH MO3HABATEIbHBIE U MPAKTUYECKHUE 3aJaHUS, B TOM
YHCJI€ IPOCKTHBIE;

11. yMeHue camMOCTOATENBHO W AapryMEHTHPOBAHHO OLIEHHUBATh CBOU
NeHcTBUST U JEMCTBHS  OJHOKJIACCHHMKOB, COJEP)KAaTe€IbHO  OOOCHOBBIBas
NPAaBWIBHOCTh WJIM OHMIMOOYHOCTH pe3yjbTaTa M crnoco0a JeHCTBUs, aJeKBATHO
OIICHMBATh  OOBCKTUBHYIO TPYOHOCTh Kak Mepy  (aKTHUECKOTO  WJIU
NPEANOIaraéMoro pacxofa pECypcoB Ha pEHIEHUE 3a7auyd, a TakKe CBOHU
BO3MOXHOCTH B JIOCTH>KEHHH L€ ONPEAEIEHHON CII0KHOCTH;

12. ymenue pabGortath B rpymnmne — 3SOPEKTUBHO COTPYAHUYATH W
B3aMMO/JICCTBOBATh Ha OCHOBE KOOPJIMHALIUY PA3IUYHbIX MMO3ULIMH MTPU BbIPaOOTKE
o0miero pemieHUss B COBMECTHOM  JEATENbHOCTH;  CIyllaTh MapTHEpa,
dbopMynHpoBaTh U apryMEHTUPOBATH CBOE MHEHUE, KOPPEKTHO OTCTaMBaTh CBOIO
NO3ULUI0 U KOOPIUHHUPOBATH €€ C MO3ULUU MAapTHEPOB, B TOM YHCIIE B CUTyallUU
CTOJIKHOBEHHSI HHTE€PECOB; MPOAYKTHUBHO pa3peiath KOH(MIUKTHI HA OCHOBE yuyeTa
MHTEPECOB M MO3UIMH BCEX €ro YYaCTHUKOB, MOMCKA M OLIEHKHU albTEPHATUBHBIX
croco0oB paszpeuieHust KoHPIUKToB. [IpeqmeTHpIMU pe3yibTaTa

IIpeameTHble pe3yabTAaThl OCBOEHHS Y4eOHOI0 NMpeaMeTa



B pesynbrare usydeHus ydyeOHOro nmnpenMera «XHUMHs) Ha YpOBHE
cpemHero 001ero oopa3oBaHus:
Buinycknux na 6azosom yposne nayuumcsi.

. packpbIBaTh Ha MIPUMEpax Pojb XUMUU B GOPMUPOBAHHUE
COBPEMEHHOW HAYYHOW KapTUHBI MUPA U B IPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA;
. JEMOHCTPUPOBATH Ha MIPUMEPAX B3AaUMOCBS3b MEXKIY XUMHUEU U

JIPYrUMH €CTECTBEHHBIMH HAYKaMU;

. pacKpbIBaTh Ha IPUMEPAX MOJOXKEHUS TEOPUU XUMHUUECKOTO
ctpoenust A.M. bytnepoBa;
. noHumaTth ¢puznueckuit cmbich [lepuoanueckoro 3axona Jl. 1.

MeuneneeBa U Ha €ro OCHOBE OOBACHATH 3aBUCUMOCTH CBOWMCTB XHUMHUUYECKHUX
3JIEMEHTOB M 00PA30BaHHBIX UMM BEIIECTB OT AJICKTPOHHOI'O CTPOCHUS aTOMOB;

. OOBSCHATh NMPUYMHBI MHOTO0Opa3usi BEIIECTB Ha OCHOBE OOIIME
IpeJCTaBICHN 00 KX COCTaBE U CTPOCHMH;
. MIPUMEHATh NPaBWJIA CUCTEMATUYECKOM MEKTYHAPOIHOU

HOMEHKJIATYpPhl KaK CpeACTBa paszWyeHUs U WIASHTU(PUKAIMU BEIIECTB MO X
COCTaBYy U CTPOCHHUIO;

. COCTAaBJISITh MOJIEKYJISIPHBIC U CTPYKTYPHBIEC (DOPMYITBI OPTaHUUECKUX
BEIIECTB KaK HOCUTEJIEH MHpOpMaIuu O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX U
NPUHAIJIEKHOCTH K ONPENEIICHHOMY KJIACCY COEMHEHUIA;

. XapaKTepu30BaTh OpPraHUYECKUE BEIIeCTBA II0 COCTaBY,
CTPOCHUI0O U  CBOMCTBaM, yCTaHABIMUBATh MPUYUHHO-CJIEACTBEHHBIE CBS3U
MEXIY JaHHBIMU XapaKTepUCTUKAMH BEIIECTBA;

. NPUBOAUTL MPUMEPHl XMMHUYECKHUX PEAKLUNA, PaCKPBIBAIOIIUX
XapaKkTepHbIE CBOMCTBA THUIUYHBIX MPEICTABUTENEH KIACCOB OPraHHUYECKUX
BEIIECTB C 1EJIbI0 UX UAECHTUPUKAIIUU U 00BSICHEHUS 00JaCTH MPUMEHECHHUS;

. MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMHUECKUX PEaKINil Ha
OCHOBE 3HAHWM O THUIAX XUMHUYECKOH CBSI3M B MOJIEKYJIAX PEAreHTOB W HX
PEaKIMOHHON CITIOCOOHOCTH;

. UCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOEHWU U XUMHUYECKUX
CBOMCTBaxX BEIIECTB It 0e30MacHOro MPUMEHEHUsT B  MPAKTUYECKOU
NEeATENbHOCTH;

. NPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIOJB30BAHUS MPOAYKTOB
nepepaboTku HEPTH ¥ MPUPOTHOTO Ta3a, BEICOKOMOIEKYIISIPHBIX COSTUHEHUN
(MONMMATUIIEHA, CHHTETHYECKOI0 KayuyyKa, alleTaTHOI'O BOJIOKHA);

. MPOBOJIUTH OMBITHI MO PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB:
[JIMIEPUHA, YKCYCHOM KHUCJIOTHI, HEMPEAENbHBIX >KHPOB, TIIIOKO3bI, Kpaxmalna,
OENKOB - B COCTaBE MUIIEBBIX MPOYKTOB U KOCMETUYECKUX CPEJICTB;

. BJAJETh MpaBUJIaMU M NpUeMaMH 0e30macHOil paboThl C
XUMHYECKUMU BEIIECTBAMH U JIa0OpaTOPHBIM 000PYAOBAHUEM;
. yCTaHABIUBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEaKkiuu |

CMEIIEHUSI  XUMHYECKOrO paBHOBECHA OT PAa3IUYHBIX (AKTOPOB C LENbBIO
OIPEEIICHNs ONITUMAJIbHBIX YCIOBUM MPOTEKAHUA XUMUUYECKUX IIPOLIECCOB;
. IPUBOAUTH IPUMEPHI TUAPOJIN3A COJIEN B IOBCETHEBHOM KU3HU
YEJI0BEKA;



. OPUBOAUTL  IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiui B IPUPOJE, NPOU3BOACTBEHHBIX NPOLIECCAX U KU3HEACATEIBHOCTU
OpPraHU3MOB;

. IPUBOAUTE INPUMEPBl XUMHUYECKHUX PEAKLMM, PaCKPBIBAIOIINX
o01I1e XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB - METAJNIOB U HEMETAILJIOB,;

. IPOBOJUTH PACUEThI HA HAXO0XKJIEHUE MOJIEKYJISIPHON (hOpMYIIbI
YTJIEBOOPOJA IO MPOAYKTAM CTOpPaHUsA U IO €r0 OTHOCUTEIBHOW IUIOTHOCTH M
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €M0 COCTAB;

. BJIAJ€Th MpaBUJIaMU 0€30M1acCHOro 0OpaIIeHus! C €IKUMU, TOPIOYHMH U
TOKCHUYHBIMH BELLIECTBAMH, CPEACTBAMH OBITOBOM XUMUM;

. OCYUIECTBJIATh TOUCK XHUMHYECKOW WHGOpMAIMK IO
Ha3BaHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (JOpMyJiaM BEIIECTB;

. KPUTHYECKHU OLIEHUBATH U UHTEPIPETUPOBATH XUMHUYECKYIO
UHPOPMAIUIO, COJIEPKAITYIOCS B COOOIIEHUSX CPEACTB MAcCOBOM HMH(OpMAIIHH,
pecypcax MHTepHera, Hay4YHO-NOIYJISAPHBIX CTaTbiAX C TOYKM  3PECHHS
€CTECTBEHHOHAYYHO! KOPPEKTHOCTH B IIEJIAX BBISBJICHUS OLIMOOUYHBIX CYXKIACHUHN U
(dbopmMupoBaHusi COOCTBEHHOU MO3UIINY;

. NPECTaBIATh IMYTH PEIICHUS TIJIO0AIBbHBIX MPOOJEM, CTOSALIUX
nepes; 4YeI0BEYECTBOM: JKOJIIOIMYECKUX, JHEPIETHYECKHUX, CBIPBEBBIX, U POJIb
XUMHHU B PEILIEHUH 3TUX MPOOIIEM.

Bbll’lyCKHuK Ha 6a3080M YPOBHE NOYHUUnt 603MONICHOCHIb HAYHUUNBCA.!

. WIUTIFOCTPUPOBATHE HA IIPUMEPAX CTAHOBJICHHUC U 3BOJIIOINHU
OpFaHquCKOﬁ XUMHHU KaK HAYKH Ha PA3JIMYHbIX HCTOPHUYCCKHUX JTAllaX €C Pa3BUTHA,
i HCIIOJIb30BATh MCTOAbI HAYYHOI'O IIO3HAHWA IIPH BbIIIOJIHCHUH

OPOEKTOB M y4yeOHO- HUCCIEAOBATENbCKUX 3a7ady M0 M3YyYEHUIO CBOWCTB,
CHocO0OB TOJIYYEHHUs] U PACIIO3HABAHUS OPraHUYECKUX BEIIECTB;

. OOBSCHATH MPUPOAY U CIOCOOBI 00pa30oBaHUSI XMMHUYECKOU CBSI3U:
KOBAJICHTHOM (TIOJIAPHOM, HEMOJISIPHOM ), MOHHOM, METAJNIUYECKOM, BOJIOPOJITHOM - C
LEJBI0 ONPEECICHUS] XUMUYECKOW aKTUBHOCTH BEIIECTB;

. YCTaHABJIMBATh TEHETUUECKYIO CBS3b MEX]y KJlacCaMu OpraHU4YeCKUX
BEUIECTB, JUIsI OOOCHOBaHWS INPUHUMIIMAIBHON BO3MOXHOCTH IOJTYYEHUS
OpPraHUYECKUX COCIMHEHUN 3aJaHHOTO COCTaBa U CTPOECHUS;

. YCTaHABJIMBATh B3aUMOCBSI3H MEXY (paKTaMU U TEOPUEU, TPUUHHON
U CJIe/ICTBUEM MPU aHAJIU3€ MPOOJEMHBIX CUTyallMi 1 0OOCHOBAaHUH IPUHUMAEMBbIX
pELIEHUN Ha OCHOBE XMMUYECKUX 3HAHUU.

Buvinycknuk na yemyonenHom ypoene Hayuumcsi:

+ pacKpelBaTh Ha MpUMEpax pPOJb XUMHH B (HOPMHUPOBAHUHM COBPEMEHHOU
HAay4YHOM KapTHHblI MUpPAa U B MPAKTUYECKOW  JCATEIBHOCTA  YEJIOBEKA,
B3aUMOCBSA3b MEXAY XHUMHUEW W JPYTMMHU €CTECTBEHHBIMU HAyKaMU;

*  WUIIOCTPUPOBATh HAa NPUMEpPax CTAHOBJIICHUE U DBOJIOLUI OPraHUYECKOU
XMMHU KaK HAyKH Ha Pa3JIMYHBIX UCTOPUUECKUX ITANAX €€ Pa3BUTHS;



yCTaHABJIUBATh  NPUYMHHO-CIEACTBEHHBIE  CBA3M  MEXKIYy  CTPOCHUEM
aTOMOB  XMMHYECKHMX 3JIEMEHTOB U MEPUOJUYECKHUM H3MEHEHHEM CBOMCTB
XUMHUYECKUX AJIEMEHTOB M MX COEIMHEHHUHA B COOTBETCTBUM C TMOJOKEHHUEM
XUMHUYECKUX 3JIEMEHTOB B IEPUOJINYECKON CUCTEME;

AHAIM3UPOBATh COCTaB, CTPOCHHE M CBOMCTBA BEIIECTB, NPHUMEHSIA
MIOJIOKEHHUSI ~ OCHOBHBIX XHMHUYECKHX TEOPHH: XHUMHUYECKOIO CTPOCHHUS
opraHuyeckux coequHennii A.M. bytiepoBa, cCTpoeHHsI aToMa, XUMHUYECKOMN
CBSI3U,  DJIGKTPOJUTHUYECKOM  JUCCOLUMALMM  KUCIOT W OCHOBAaHWM;
YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX1Y CBOMCTBAMHU BEIIECTBA
U €r0 COCTaBOM U CTPOCHHEM;

OPUMEHATh IMpPaBWJIa CUCTEMATHYECKONM MEXIyHApOJHON HOMEHKIIATYpPbI
KaKk  CpelCTBa pa3jMueHUs W WUICHTHU(PUKALUU BEUIECTB MO MX COCTaBy H
CTPOEHHUIO;

COCTaBJIITh MOJIEKYJISIPHBIE U CTPYKTYpHbIe (OPMYJIbl HEOPraHUYECKHX U
OpraHUYeCKUX BEUIECTB KaK HOCUTENEH MH(POpMAalMK O CTPOSHUHU BEILIECTBA,
€ro CBOWCTBaX M MNPHUHAMIECKHOCTH K ONPEIEICHHOMY KJIACCy COECAUHEHUI;
OOBSACHATH MPUPOAY M CIOCOOBI  O0pa3oBaHUSI XUMHUYECKOW  CBS3H:
KOBAJIEHTHOU (MoNsipHOM, HEMOJISIPHOW), HWOHHOM, METAJTIMYECKOM,
BOJIOPOJIHOM - C LIETIBIO ONPENETIECHUS XUMUYECKON aKTUBHOCTH BELIECTB;
XapaKTEpHU30BaTh dusnueckue CBOICTBa HEOPraHUYECKUX 17§
OpPraHUYEeCKUX BEIIECTB W YCTaHaBIMBATh 3aBUCUMOCTb (DU3MUECKUX CBONCTB
BEIIECTB OT THUIIA KPUCTAJUIMYECKON PEIIETKH;

XapaKTCpU30BaTb 3aKOHOMCPHOCTH B H3MCHCHHMH XHWMHWYCCKUX CBOICTB

MPOCTHIX BEILIECTB, BOJOPOAHBIX COEAMHEHWH, BBICIINX OKCHUIOB U
TUJIPOKCH]IOB;
IIPUBOJINTH MIPUMEPBI XUMHUYECKHUX peaxuuit, PAaCKpBIBAIOLINX

XapaKTEpHbIE XHUMHUYECKHE CBOMCTBA HEOPraHWYECKUX W OPraHUYECKUX
BEIIECTB M3YYEHHBIX KIJIACCOB C IENbI0 WX WIACHTU(PUKAIUUA U OObSICHEHUS
00J1aCTH NPUMEHEHHUS;

OMPENIENATh MEXaHU3M pEaKIMM B 3aBUCUMOCTH OT YCJIOBUM MPOBEICHUS
peakIuy | MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMUUYECKUX PEaAKIIUMA
HA OCHOBE THIIa XUMUUYECKOM CBS3U U aKTUBHOCTU PEAareHTOB;

YCTaHABJIMBATh 3aBUCUMOCTh PEAKIIMOHHON CHOCOOHOCTH OpPTaHUYECKUX
COEIMHEHUN OT XapaKTepa B3aMMHOI'0 BIUSIHHUS aTOMOB B MOJIEKYJIaX C LIENbIO
IPOrHO3UPOBAHUS MPOAYKTOB PEAKIUU;



YCTaHAaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAKLIMHA U CMEIICHHS
XMMHUYECKOTO PAaBHOBECHUS OT PA3IMUHBIX (PAKTOPOB C LIENBIO OMNpPEAeICHUsS
ONTUMAJBHBIX YCIOBUM MPOTEKAHUS XUMUYECKHUX ITPOLIECCOB;

YCTaHABJIMBATh TEHETHYECKYIO CBA3b MEXAY KJIAacCaMM HEOPraHUYECKUX M
OpPraHUYECKUX BELIECTB AJisi OOOCHOBAaHUS MPUHLUMIHUAIBHON BO3MOXKHOCTU
IIOJIy4YE€HUSI HEOPTaHUYECKUX U OPTaHUYECKUX COCAUHEHUM 3aJaHHOI0 COCTaBa
U CTPOCHUS;

no0upaTh peareHThl, YCIOBUS U  ONPEACNATh NPOAYKThl pEaKuH,
NO3BOJISIIOLIMX PeaM30BaTh J1IA0OPATOPHBIE U MPOMBIIUIEHHBIE CIIOCOObI
NOJIYYEHHUS BAXKHEUIINX HEOPTaHUYECKNX U OPTaHUYECKUX BELIECTB;
ONPENENATh XapakTep Cpeldbl B PE3ysibTaTe TMAPOIN3a HEOPTaHWYECKUX H
OPraHWYECKUX BEIIECTB W NPUBOAMUTH NPUMEPHI TUAPOIM3a BEIIECTB B
MOBCETHEBHOM >KM3HU 4YeJIOBEKa, OMOJIOrMYEeCKHMX OOMEHHBIX MpoIleccax MU

IPOMBIIIEHHOCTH;

PUBOAUTH IpUMEPHI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIIHUM
B pUpPOJIe, MPOU3BOJCTBEHHBIX IIPOIECCaX U IKU3HEIAEATEIbHOCTH
OpraHU3MOB;

O0OCHOBBIBaTh  IMPAKTUYECKOE  HCMOJb30BAHHME  HEOPraHWMYECKUX U
OpPraHUYECKUX BEIIECTB M UX PEAKIIUN B MPOMBIIUICHHOCTH U OBITY;
BBITIOJIHATh XUMHUYECKUNA HKCIIEPUMEHT [0 PACIIO3HABAHUIO W TOJYYECHHIO
HEOPTaHWYECKUX M OPTaHMYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3THYHBIM
KJlaccaM COEAMHEHUM, B COOTBETCTBUU C MPaBWJIAMU U MpHUeMaMu 0e30MacHOM
paboThl C XUMUYECKUMH BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;

«  TMPOBOAUTH PacyeThl HA OCHOBE XMMHUYECKUX (POPMYJT U ypaBHEHHI
peaKuii: HaxO0XKACHHE MOJIEKYJISIPHON (pOPMYIIBI OPraHUYECKOT'0 BEUIECTBA 110
€ro IUIOTHOCTU ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINUX B €r0 COCTaB, WIIH IO
NPOJYKTaM CrOpaHus; pacdyeTbl MacCOBOM 10U (MAacChl) XUMHUYECKOTO
COCIMHEHHUS B CMECH; pacdeTbl Macchl (00beMa, KOJWYECTBA BEIECTBA)
IPOJYKTOB PEaKINH, €CJIU OHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH );
pacyeTbl MaccoBOW MM OOBEMHOM JOJIM BBIXOAA NPOJAYKTAa PEAKIHH OT
TEOPETUYECKH BO3MOKHOTO; pacdeThl TEIioBoro 3¢ hekra peakiuu; pacyeTsl
O00BEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKUX PEAKIHIX; PacueThl MacChl
(oObeMa, KOJIMYeCTBa BEIIECTBA) MPOJYKTA PEaKIMH, €CIM OJHO U3 BEIECTB
JJaHO B BHUJE pacTBOpa C OMNPEAECICHHOW MACCOBOW JOJIEH PacTBOPEHHOTO
BEIIECTBA;

UCMOIb30BaTh METO/b HAYYHOI'O TIO3HAHUA: aHAJINU3, CUHTE3, MOJECINPOBAHNE

XUMHUYECKUX TIPOLIECCOB M  SBICHHM - TIPU  PEIICHUH  y4eOHO-



MCCIIEZIOBATEIbCKUX 3a/7ad MO HM3YYCHHUIO CBOWCTB, CHOCOOOB TOJIYYCHHUS H
pacrno3HaBaHHs OPTaHUYECKHUX BEIIECTB;

BJaJ€Th IMpaBWIaMHd O€30MacHOro OOpamieHus C €AKUMH, TOPIOUUMHU U
TOKCHUYHBIMH BELLIECTBAMH, CPEACTBAMH OBITOBOM XUMUH;

OCYIIECTBISTh  TOWUCK  XHMHYECKOH wWHDOpMamuu IO  Ha3BaHUSM,
UICHTU(UKATOpaM, CTPYKTYPHBIM (OpMYyJIaM BEIIECTB;

KPUTHUYECKH OILICHWBAaTh M HHTEPIPETHUPOBATh XUMHUYECKYIO HH(OpPMAIHUIO,
COJIEpIKAIIYIOCS B COOOIICHHUSIX CPEICTB MaccoBOM WMH(pOpManuu, pecypcax
WnTepHera, HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOUKH 3peHHs
€CTECTBEHHOHAYYHOW KOPPEKTHOCTH B LEISAX BBISIBICHUS OLIMOOYHBIX
CYyXJIeHUH U (hOPMUPOBAHUS COOCTBEHHOM MO3UIINH;

YCTaHABJIMBATh B3aWMOCBA3M MEXIY (DakTamMu U TEOpUEH, NPUUYUHOU U
CJICZICTBUEM npu aHalnu3e NPOOJIEMHBIX CHTyalliidi W O0OOCHOBaHHH
NPUHAMAEMBIX PEIICHUI Ha OCHOBE XMMUYECKUX 3HAHU;

OPEICTaBISITh IYTH PEIICHUS TIO0ATbHBIX MPOOJIeM, CTOAIUX Tepesn
YeJIOBEYECTBOM, U TMEPCIEKTUBHBIX HAIPABICHUNH DPAa3BUTHS XUMHUYECKUX
TEXHOJIOTUH, B TOM 4YHCJIE€ TEXHOJOTUHA COBPEMEHHBIX  MAaTepuajioB C
pa3auuHOi  (YHKIMOHAJIBHOCTHIO, BO300HOBIIIEMBIX HCTOYHHKOB CBIPBS,
nepepaboTKU M YTHIIM3AIMH TPOMBIIIEHHBIX U OBITOBBIX OTXO/IOB.
Boinycknux Ha yenyoieHHOM YpOosHe NOJYHUUM B03MONICHOCHb HAYUUMbCA.!
dopMynupoBaTh  I[EIb  WCCIECNOBaHMWS,  BBIBHTaTh W IMPOBEPATH
AKCIIEPUMEHTAIHHO TUIIOTE3hl 0 XUMHUYECKUX CBOMHCTBAX BEIIECTB HA OCHOBE UX
COCTaBa M CTPOCHHSI, UX CIIOCOOHOCTH BCTYNaTh B XUMHYECKHE PEAKIIUHU, O
XapakTepe U MPOAYKTaX Pa3InIHBIX XUMUICCKUX PEaKITHil;

CaMOCTOSITENTFHO TUIAHUPOBATh U TPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI C
co0roieHneM mpaBuil 0e30MmacHoil paboThl C BEIIECTBAMU U J1aOOpaTOPHBIM
000py10BaHUEM;

WUHTEPIPETUPOBATh JaHHBIE O COCTaBE W CTPOCHUU BEIECTB, MOJYyUYECHHBIE
C TIOMOIIBIO COBPEMEHHBIX (PU3UKO-XUMHUECKUX METO/IOB;

OIKCHIBATh COCTOSIHUE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHWYECKUX TPEACTABICHUH O CTPOCHHHM aroMa Il OOBSCHEHHS
PE3yJIbTAaTOB CIIEKTPATHHOI'O aHAJIH3a BEIIECTB;

XapaKTepU30BaTh POJib a30TOCOAEPKAIINUX TETEPOLUUKINIECKIX COSTUHEHUH U
HYKJIEMHOBBIX KUCJIOT KaK BaKHEHIINX OMOJIIOTMYECKN aKTUBHBIX BEIIECTB;
IPOrHO3UPOBATH BO3MOKHOCTb MPOTEKAHUS OKHUCJIUTENbHO-
BOCCTaHOBUTEIHBIX peakIuii, Jexamux B OCHOBE MPUPOAHBIX U
MPOU3BOACTBEHHBIX MTPOIIECCOB.



Conepxanune yueOHOro nmpeaMmera

Opranuvyeckass XuMus

Tema 1. TeopeTnueckre OCHOBbI Oprann4yeckoii xummu (4 yaca).

@opMHpPOBAHUE OPTaHUYECKON XUMUHN KaKk HayKu. OpraHnyecKue BElecTBa.
[Ipenmer oprannueckoi xuMuu. OCOOEHHOCTU CTPOEHUS U CBOMCTB OPraHUYECKUX
COCIMHEHHUN. 3HAYEHHE M POJIb OPTAaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX
HayK M B XU3HU oOuiecTBa. Teopus CTpoeHUs OpraHMYecKux coeauHeHuit A.M.
byrnepoBa. OcHoBHBIE TONOXKEHUS Teopuu crpoeHus A.M.bytieposa.
Yraeponnsll ckener. Panukansl. DyHKIMOHANIBHBIE TPYIIBL. ['OMOJIOrMYECKUA
pan. T'omomoru. M3omepus um ee Buabl. XHMMHYECKOE CTPOCHHUE M CBOMCTBA
OpraHUYECKUX BEUIECTB. 3HAYEHUE TEOPUU CTPOEHUSI OPraHMYECKUX COEIUHEHUN.
OJIEKTPOHHAs NPHUPOAA XHUMHYECKMX CBSI3€M B OPraHUYECKUX COEAUHEHUSX.
DneKTpoHHOE 00J1ak0, X (QOpPMBI. DJIEKTPOHHBIE U DJIEKTPOHHO-TpaduvIecKue
dbopMynbl aroma yriepoja B HOPMaJdbHOM U BO30Y)XIEHHOM COCTOSTHUSIX.
Banentnsie cocTostHus atoma yriepoaa. KoBajieHTHas CBs3b U €€ pa3HOBHUIHOCTH.
Bonoponnas cBsa3b. CrnocoObl pa3pbhiBa CBA3€H B MOJIGKYJIaX OpPraHUYECKUX
BemectB.  Onektpoduibl.  Hykneodunwl.  Knaccudukamumss — opraHM4ecKUx
COCIMHEHNUH.

JdeMoHcTpaum:

1. Komtekiusi opraHM4ecKuX BEIIECTB, MATEPUATIOB U U3JEIHIM U3 HUX.

2. Mopenu MoJieKyJl MeTaHa, METaHoJIa, alleTUIIeHa, dTUJIeHa 1 OeH307a.

3. PacTBOpUMOCTh ~ OpraHMYECKMX BEIIECTB B BOJE U  HEBOIHBIX
pacTBOPUTEISX.

4. TlnaBnenue, 0OyriMBaHUE U TOPEHUE OPTaHUYECKUX BEIIECTB.

Yraesopopoasl

Tema 2. TlpeneabHble YIiaeBoaopoabl (aakanbl) (3 yaca)

Tema 3. HenpenenabHble YIiIeBOAOPOAbI (5 yaca)

Tema 4. Apomatuyeckue yriaesoaopoansl (1 yaca)

Tema 5. IlpupoaHbie HCTOYHUKH YIiieBoa0poaoB (1 yaca)

AJIKaHBI. OJIEKTPOHHOE UM  NPOCTPAHCTBEHHOE CTPOEHUE AaJKaHOB.
I'omonoruueckuit psg, obmas ¢popmyna aikaHoB. CTpoeHHE MOJEKYIbl METaHA U
Ipyrux ajkaHoB. M3omepus ankaHoB. Pu3nyecKkrne CBOMCTBA, alKAHbI B IPUPOJIE.
XUMHUYECKHE CBOMCTBA: peakIMU 3aMmelleHus (Ha TpUMeEpe TrajJoreHUpOBaHUS
AJIKAHOB), TOPEHHE, TEPMHUYECKOE PAa3J0KEHHE U HW30MEpU3alMsl aJIKaHOB.
[TonyyeHue W mpUMEHEHUE aJKaHOB, IPOMBIIUICHHBIE CIIOCOOBI MOJYYCHHUS:
KPEKUHT aJKaHoB, (hpakimoHHas neperonka Hegtu. [loHsTHE 0 UKIOATKAHAX, UX
HOMEHKJIaTypa, CTPOCHUE, CBOICTBA.

AJIKEHBI. OJEKTPOHHOE MW  NPOCTPAHCTBEHHOE CTPOCHUE  AJIIKEHOB.
I'omonornuecknii psan. Homenkiarypa. M3omepus: yriuepoaHoi LEnu, MOI0KEHUS
KpaTHOW CBSI3W, LHC-, TpaHC-U30Mepus. XUMHUYECKHE CBOMCTBA: pEaKUUU
OKHUCJEHHS (TOJTHOE OKUCIEHUE — TOPEHHE B KHCIOPOAE, HEMOIHOE — TOJ
JNEACTBUEM OKHUCIMUTENEH, Hampumep, INEepMaHraHata Kallus), HPUCOEIMHEHUS



(rumpupoBaHue, TaJOreHUpPOBAHWE, THJApATAlMs, THUIAPOTATIOICHUPOBAHUE),
nonuMepu3zanuu. [Ipasuno MapkoBHukoBa. [lonyuenue n npuMeHeHUE aKEHOB.

AJIKMHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE AllETUJIEHA.
l'omonorn u wm3zomepsl. HomeHnknarypa ankuHOB. DPU3MYECKUME U XUMHUYECKHUE
cBomcTBa. Peakunu npucoenuuenus u 3amemieHus. [lonyyenue. [Ipumenenue.

AJIKaJIMEHBI. CTPOCHUE MOJIEKYJI, U30MEpUsI 1 HOMEHKJIaTypa, puznueckue u
XUMHYECKUE CBOWCTBA.  [IpUpONHBI W CUHTETUYECKUMUA KAay4dyKH, pE3HHA.
[TonyueHnne U NpUMEHEHUE AJIKAAUEHOB.

ApomaTHyecKue yriaeBoAopPoibl (apeHbl). DIEKTPOHHOE U TPOCTPAHCTBEHHOE
ctpoeHue OeHzona. M3omepuss m HoMeHKiIarypa. DU3HMYECKHE W XUMHUYECKHE
cBoiictBa OeHnzona. ['omonorun Oenzona. OCOOEHHOCTHM XHMHYECKHX CBOWCTB
rOMOJIOTOB O€H30JIa Ha MpuMepe Toiyoja. ['eHeTnueckas CBs3b apOMaTHYECKHUX
YTJIEBOJIOPOJIOB C IPYTUMHU KJIACCaMH YIi€BOJOPO0B.

IIpuponHble WCTOYHMKHM yraeBopoponoB. [Ipupomnsni ra3. IlomyrtHble
HedTsaubie ra3el. Hedtsr m HedTenmpoaykTel. dusnyeckue cBoiicTBa. CrocoObl
nepepabotku HedTu. Ileperonka. KpekuHr TepMUYECKHM W KaTaJIUTHUYECKUHU.
Kokcoxnmuueckoe npou3BOACTBO.

I'eHeTnyeckas CBSI3b MEXKY KilacCaMU OPTaHUYECKUX COEIMHEHU.

BeIlonHeHne  ynpakKHEHUHM 1O  M3TOTOBJIEHUIO MOZENEH  MOJIEKYJI,
BBITIOJIHEHUE TECTOB.

PacuerHble 321a4H:

1. Haxoxmenne MONEKyasapHON (OPMYIbl OpraHUYECKOTO COCIUHECHHS TI0
Macce (00beMy) MPOIYKTOB CrOPaHUSI.

2. Haxoxpaenue MonekynsaspHoi (opMyJibl BEHIECTBA MO €r0 OTHOCUTEIbLHON
IUIOTHOCTHU U MAaCCOBOM J10JI€ AJIEMEHTOB B COCAUHECHUSIX.

JdeMoHCcTpam:

5. B3pbIB cMecH BO3yXa ¢ METAHOM.

6. OTHOLIEHNE AJIKAHOB K paCTBOPAM IIEPMAHIaHATA KAJIHS, IEN0YEH, KUCITIOT
U K OpOMHOI1 BoJIE.

7. [lonyyeHue aneTuieHa KapOuIHBIM CIIOCOOOM.

8. BsamMopelcTBuE aleTWwiIeHa C pPacTBOPOM IIEpMAaHraHara Kaiaus |
OpPOMHOM BOJIOM.

9. 'openue anerumneHa.

10. PaznmoxeHne kaydyyka NpU HArpeBaHUM W UCIBITAHUS MPOAYKTOB
HarpeBaHUs.

11. Ben3on — kak pacTBOpUTEIIb, TOPEHHUE OCH30IA.

12. OtHomienne OeH301a K pacTBOPY MepMaHraHaTa Kajaus 1 OpOMHOM BOJIE.

13. Okucnenue TonyoJa.

JlabopaTopHbIe ONbITHI:
1. 3roroBiienne Mojienen yriaieBo10poA0B U UX rajJOreHOMPOU3BOIHBIX.
2. O3HaKoOMJIEHHE C 00pa3aMu MPOIYKTOB HedTernepepadboTKH.

IIpakTHyeckas padora:

1. ITonyyeHue 3TUIEHA U U3YYEHUE €r0 CBOMCTB.
Kucisioponocoaepskamue opraHu4ecKue coeJuHeHUs!



Tema 6.Cuuptsl u ¢genounl (4 yaca)

OnHoaToMHBIC TIpeenbHbIe CIUPTHI. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHUS
MOJIEKYJI CIIUPTOB, GyHKIIMOHANbHAs Tpymnmna. CocTaB U KiacCUpUKAIKS CIUPTOB.
MexxmonekynsapHas BOZOPOIHAs CBsI3b. DU3nyueckre cBoMCTBa cnupToB. M3omepus
(MONOXKEHUsI TUAPOKCUIIBHBIX TPYIIN, MEXKIACCOBasl, «yrJI€pOJHOr0 CKEJIETa») U
HOMEHKJIaTypa. XUMHUYECKHE CBOMICTBA CIUPTOB, OOYCIIOBIICHHBIC HAJUYUEM B
MOJIEKYJIaX THAPOKCOrpynI: oOpa3oBaHUWE aJKOIOJsATOB, B3aUMOJEHUCTBHUE
raJIOr€HOBOAOPOAAMU, MEXKMOJIEKYJISIPHAS U BHYTPUMOJIEKYJISIpHAS JEruapaTaius,
sTepudUKalUs, OKUCIECHUE U JETUAPUPOBAHUE CITUPTOB.

CoiicTBa  MeTaHosiia  (3TaHONA),  MOJYyYEHHE W [PUMEHEHHE.
DU3MOIOTMYECKOE JEUCTBUE CIMPTOB HA OPraHU3M YeJIOBEKA. AJIKOTOJIM3M U €r0
nocnencteus. [IpodunakTuka aakoroansma.

I'eHeTnyeckass  CBA3b  OJHOATOMHBIX  NIPEACNIBHBIX  CIHHUPTOB €
YTJIEBOJIOPOIAMHM.

Mmuoroatomubie cnupThl. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX CIUPTOB.
KauecTBeHHas peakuuss Ha MHOTOATOMHBIE CIIUPTHI. BakHeiue nmpeacTaBuTenu
MHOT'OATOMHBIX CIIUPTOB - ATUJICHTJIUKOIIb, TIulepuH. CBOICTBA, MPUMEHEHUE.

®enonpl. CTpoeHue MoJekyiabl (eHona. B3zauMHOoe BiIugHHE aTOMOB B
MOJIEKYJIE Ha TpuMepe Moiiekyibl (eHona. duznueckue CBONCTBA U MOJyUYEHUE.
Xumuueckre cBorcTBa (peHona kak GyHKIUS ero cTpoeHusd. Pemenue pacueTHbIxX
3a7a4. BelunciieHus: M0 TEpPMOXUMUYECKUM YPABHEHUSIM.

PacueTHble 32/1a4M:

Pacu€rel MO XUMHUYECKUM YpaBHEHUSIM IIpU YCIOBUH, YTO OJHO W3
pearupyronmx BeuecTB 1aHO B U30BITKE.

JdemMoHcTpanum:
14. B3zaumopeiictBue geHona ¢ OpOMHOM BOAOW M PAaCTBOPOM THAPOKCHA
HaTpusl.

JladopaTopHbIe ONBITLI:

3. PactBopenue riuuiiepuHa B BOJIE.

4. BzaumopelictBue rauiepuHa ¢ rugapokcuaom menu (I1) (kauectBeHHas
peakiusi HAa MHOTOATOMHBIE CITUPTHI).

Tema 7. Anbaeruabl, KeTOHbI, KAPOOHOBbIE KUCJIOTHI (4 yaca)

Anpnerunbl. CTpOCHHE MOJEKYN allbJIETHI0B, MOJICKYJBI (hOpMallbIeruaa.
OcoOeHHOCTH CTpPOCHHUS KapOOHUJIBHOW Tpymmbl. M3oMmepuss M HOMEHKIATypa.
dus3nyeckue CBOWCTBA aABACTHJOB. XHUMHUYECKHE CBOMCTBA alibJCTHUIOB,
00yCJIOBIIEHHbIE HAIMYUEM B MOJIEKYJIE€ KapOOHWIBHOW TPYIIIBI — TUAPUPOBAHUE,
OKHCIJIEHHE aMMUAYHBIMU pacTBopamu okcuaa cepedpa (1) u runpoxcuma meau (11).
QopmanbieTUlT U aleTaldbJerua: MOJlydeHHe M npuMeHeHue. KaudecTBeHHbIE
peakiuu Ha anpaeruasl. [loBTOpeHHe peakuuu IMOJWKOHACHCAIMU (eHoa ¢
dbopmanbaAeTUI0M.

AIIETOH — TIpeCcTaBUTENb KETOHOB. OCOOCHHOCTU CTPOCHUS U XUMHUYECKUX
CBOMCTB KETOHOB. [IpuMeHeHue.

OIHOOCHOBHBIC TPEACTbHBIC KapOOHOBBIE KUCIOTHI. CTPOCHHE MOJIEKYIT
KapOOHOBBIX KHUCIOT U KapOOKCHIbHOM Tpyrimbl. Kitaccudukaiys 1 HoMeHKIaTypa




KapOOHOBBIX KHCJHOT.  DuU3nueckue CBOHMCTBAa KAapOOHOBBIX KHCIOT M HX
3aBUCUMOCTh OT CTpOeHUs MoyieKysd. OOmme CBOWCTBA HEOPTaHMYECKHX U
OpraHUYeCcKUX KUCIOT. BiausiHue yrieBo1opoJHOro pajgukaina Ha CHITy KapOOHOBOM
KHUCJIOTBL. Peaknus stepudukainuu, ycioBusi ee mnposeacHus. [lomydenue
KapOOHOBBIX KHUCJIOT W TmpuMeHeHue. KpaTkue cBemeHHs O HempeaeTbHBIX
KapOOHOBBIX KucioTaxX. ['eHeTHyeckass CBsSI3b KapOOHOBBIX KHUCIOT C JAPYTHMMU
KJIacCaMH OpraHMuYecKux coeauHeHuil. KapOOHOBBIE KHCIOTBI B MPUPO/IE.
buonorudeckast pojb KapOOHOBBIX KUCIIOT.

PacuyerHble 321a4H:

Omnpenenenue MacCoBOW WM 00bEMHOM JOU BBIXO/1A MTPOJIYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO.

JdemMoHcTpanum:

15. B3aumopeiicTBuE aliblieruia ¢ aMMUAYHBIM PACTBOPOM OKCHa cepedpa
(D) u ruapoxcuna meau (11).

16. PacTBOpeHuEe B alleTOHE pa3IMYHbIX OPraHUYECKUX BEIIECTB.

JlaGopaTopHbI€e ONBITHI:

5. [lonydenue 3TaHans OKACIEHUEM ITAHOJIA.

6.0Oxucnenre MeTaHans (3TaHajisl) aMMHAYHBIM pacTBOPOM OKCHJIa cepedpa

(.

7. Oxucnenue Meranans (3tanans) ruapokcunom meau (II).

IlpakTHueckasi _pa6ora: 2. PemieHme sSKcnepuMMEHTAIBHBIX 3a7ad Ha
pacno3HaBaHUE OPraHUYECKUX BEIIECTB.

Tema 8. Cnoxublie 3(pUpbI U KUPHI. YTIEBOABL. (5 4acoB)

Cnoxuble 3¢upbl. CtpoeHue cloxHbIX 3¢pupoB. CBOICTBa, MOJIy4YEHHUE,
npumenenue. M3omepuss  cinoxHbIX  3(uUpoB  (YIIEPOJHOrO  CKeylera U
MexKIaccoBasi). HomeHknatypa cinoxkHbiX 3@upoB. OOpaTUMOCTh pPEaKIUU
srepuduxanuu. ['uaponus cioxHbIX 3¢upoB. PaBHOBecHe peakiuu dTepuduKaniu
— THZIPOJN3a, (PaKTOPHI, BIHSIONINE HA HETO.

Kupsl. Kupsl — crioxxkabie 23U TIUIIEpUHA 1 KapOOHOBBIX KUciIoT. CocTas
U CTPOCHHE MOJIEKYJI ®KUPOB. Kitaccudukaiusi 1 HOMEHKIaTypa )KupoB. OMbLIEHUE
KAPOB, NOJIyYeHUE MbUIA. | mapupoBaHue XUAKUX KUpPoB. Maprapun. JKupsl B
npupoze. [Ipumenenue. buonornueckast yHKIuUs KUPOB.

Moromue cpeacrBa. [lonarue Mputa 1 CMC, 0OBsICHEHHE HMX MOIOIIUX
cBoCcTB (B cpaBHeHuu). [IpaBuna Oe3omacHOro oOpallleHuss €O CpelCcTBaMH
OBITOBOI XUMHH.

MoHno-, 1u-, nonucaxapuzasl. llpeacraBurenn — KaxJIOW  TPYIIIIBL
buonorudeckast poib yriaeBoaoB. Mx 3HaueHUe B dKU3HU YEIOBEKa U OOLIECTBA.

Momnocaxapubl. ['toko3a. Ctpoenure Mosekynbl. OnTuyeckas (3epKaibHast)
nzoMepust. Pu3nveckre 1 XMMUYECKHE CBOMCTBA IIIIOKO3bl. PaBHOBECHE B pacTBOpE
[JIIOKO3bl. 3aBUCUMOCTh XMMHYECKUX CBOMCTB TIJIIOKO3bI OT CTPOCHUSI MOJIEKYJIBI.
B3aumopelnictBue TUAPOKCUAOM MEAUM NIPU KOMHATHOM TEMIEpaType W IIpU
HarpeBaHUM, HTepUPUKAIUS, PEaKIUs «CepeOpPsTHOTO 3epKajiay, TUJIpUpOBaHUE.
Peakiun OposKeHHMS TIIFOKO3bI: CIUPTOBOTO W MOJOYHOKHCIOTO. [7rOKO3a B
npupoae. buonorudeckas posb riaoko3bl. [I[puMeHEeHHE TI0KO03bl HA OCHOBE €€
cBOMCTB. DpyKTO3a KaK H30MEp TIIOKO3bl. CpaBHEHUE CTPOCHUE MOJIEKYI U




XUMHUYECKUX CBOMCTB TUIFOKO3bI U GPYKTO3bl. DpyKTO3a U €€ OHMOJIOrudecKas poJib.
[TpumeHeHne TIII0K03bI U PPYKTO3HI.

Hucaxapuabl. Caxaposza. CtpoeHue nucaxapuioB. BoccranaBiuBaronue u
HEBOCCTAaHABIMBarOUMe aucaxapuasl. Caxaposa, JakTo3a, MajabT03a, UX CTPOCHUE
u Ouonormueckass ponb. ['maponusz aumcaxapuaos. [IpoMeblluieHHOE MONTy4YeHUE
€axapo3bl U3 MPUPOJHOTO ChIpbi. [IpruMeHeHne nucaxapuaos.

[Monucaxapuapl. Kpaxman u LEUI0N03a — NOPEACTABUTENNA MPUPOIHBIX
nosnuMepoB. CpaBHUTENbHAsE XapaKTepUCTHUKA. Peakuus MOJIMKOHJICHCAIUU.
DU3NYECKNE U XUMUYECKHE CBOMCTBA MOJIMCAXapUIOB. [ HAPOIN3 MOIMcaxapuioB.
KauectBeHnHas peakuus Ha kpaxman. HaxoxaeHue nonucaxapuioB B IPUPOLAE, UX
ouosornueckast posib. Ilpumenenue. IloHsTne 00 HMCKYCCTBEHHBIX BOJIOKHAX.
B3aumoneiicTBie 1EUTI0N03b C HEOPTAaHMYECKUMU U KapOOHOBBIMU KHCIIOTaMHU.
AlLleTaTHOE BOJIOKHO.

JlaGopaTopHbIe ONBITHI:

8. PacTBOpUMOCTh ~ KUPOB, JOKa3aTeJIbCTBO WX  HEMPEAeIbHOTO
XapakTepa, OMbLUICHHE KUPOB.
9. CpaBuenue cBoiicTB mbuta u CMC.

10.  3HakoMCTBO C oOpa3iaMu MOKIIHMX CpeACcTB. M3ydeHue ux coctaBa u
WHCTPYKIIUH 110 TPUMEHEHHUIO.

11. BzaumopaeiicTBue IOK03bI co ruApokcuaoM meau (II) mpu oObuHBIX
YCIIOBUSX U TIPU HarpeBaHUHU.

12. BzaumoaeicTBUE TNIFOKO3bI C aMMHUAYHBIM PACTBOPOM OKCHJIa cepedpa
.

13.  BzaumopelicTBHe caxapo3bl C THAPOKCUIOM KaJbIIHS.

14.  BzaumopaeiicTBUE Kpaxmaia ¢ HOJIOM.

15. T'magponus kpaxmadna.

16.  OsznakomiieHue ¢ 00pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpakTnuyeckas padora:

3. Penienue skciepuMEHTAIbHBIX 33/1a4 Ha MOJIYYEHHE U paclo3HaBaHUE
OpraHUYECKHX BEILECTB

Tema 9. A3oTocoaeprkaniue opranudeckne coeqnuenns: (3uaca)

AMHHBI H AMUHOKHCJIOTBI.

Amunbl. Omnpenenenve aMuHoB. CTpoeHHE MOJEKYJd. AMUHOTpyIIA.
Knaccudukanus, nsomepus 1 HOMEHKIaTypa aMUHOB. DU3MUECKUE U XUMUYECKUE
cBoiicTBa. Anudarnueckue amuHbl. AHWIMH. CTpoeHHE MOJIEKYJbl aHUJIMHA.
B3auMHoOe BiMsiHEE aTOMOB B MOJIEKYJIE Ha IPUMEPE MOJIEKYJIbl aHUIMHA. CBOMCTBA
aHunuHa. llomyyeHne aMUHOB:  alIKWJIMPOBAaHUE aMMMAaKa, BOCCTAaHOBJIEHUE
HUTpocoenuHeHui (peakuus 3uHuHa). [I[puMeHeHne aMUHOB.

AMUHOKHCHOTBI. COCTaB M CTPOCHUE MOJIEKYJ aMUHOKHUCIOT. M3oMepus u
HOMEHKJarypa. Duznueckue cBOWCTBA. JIBOMCTBEHHOCTh KHUCIOTHO-OCHOBHBIX
CBOMCTB aMHUHOKHUCIOT M €€ MNPUYUHBl (aMUHOKHCIOTHI Kak aMm{@oTepHbIe
OpraHMYecKHMEe  COEIMHEHMs). XHMMHYECKHE CBOMCTBA  aMUHOKUCIOT  —
B3aUMOJICHCTBHE C OCHOBAHMUSIMHU, CHJIBHBIMM KHCIOTaMH, METaUIAMH M HUX
OKCHJaMH, CHOUpPTaMU C o0Opa3oBaHUEM CIOXHBIX 3¢upoB. OOpazoBaHue
BHYTPUMOJIEKYJISIPHBIX coJield (OMIOJIAPHOTrO MOHA). Peakius MONIMKOHAEHCALUU




aMUHOKHCJIOT. CHHTETUYECKHE BOJIOKHA (KalpoH, PHAHT U Jip.). buonorudeckas
poJib aMHUHOKHUCTOT. IIpumenenue. I'eHeTnueckast CBSI3b aMUHOKUCIIOT C APYTUMU
KJIACCaMU OPTaHUYECKUX COEIMHEHUIA.

JdeMoHcTpanum:

17.  Oxpacka TKaHH aHWJIMHOBBIM KPACUTEIIEM.

18.  JlokazarenbcTBa HanMWuus (YHKIIMOHATBHBIX TPYIT B PacTBOpax
AMUHOKHCIIOT.

beaxkn.

benku — mpuponnsie monmumMepsl. CoctaB u cTtpoenue. llenrtuaHas rpymnmna
aToMOB W menTuaHas cBs3b. [lenrtunbl. [lepBuunHas, BTOpWYHAs, TpPETUYHAS
CTPYKTYpBbI OenkoB. YUeTBepTUyHasi CTPYKTypa OENKOB Kak arperaius OeKOBBIX U
HEOETKOBBIX MoyieKyd.  Dusnueckne M XHWMHUYECKHE CBOWCTBA — TOpPEHUE,
JeHaTypalus, THAPOIU3, KauecTBEeHHbIe peakuuu. I[IpeBpamienne OenkoB B
opranuzMme, oOwojorudeckue (QyHkiuu OenkoB. 3HaueHue OenkoB. [nobabHas
npobsieMa OEIKOBOrO TOJOJAaHUA U IMYTH €€ pEelIeHHs. YCHEeXU B WU3YyYEHUU U
CUHTE3€ OEJKOB.

JlekapcTBEHHBIE Mpemnaparbl, WX NpUMEphl (acmUpuH, MaparEeTOMOI,
AMOKCUIIWJUITMH,  WUHTEeP(QEpPOH,  aKTUBUPOBAHHBIA  yrojib),  IOKa3aHUS,
POTUBOIIOKA3aHUS, TOOOYHBIE IEHCTBUSI.

PacueTHble 3anaun: Pernenne KOMOMHUPOBAHHBIX 3a71a4.

JlabopaTopHbIe ONBITHI:

17. 1iBeTHbie peakiuu 6emkoB (OMypeToBasi 1 KCAaHTONPOTEHHOBAS PEAKIINH ).

Tema 10. CuareTnueckue nojauMepsl (S yaca)

[loHsiTHE O  CUHTETUYECKUX  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHUSIX.
[Tonumepsl, molyyaeMble B peakuusx mnoiauMepuzauud. CTpoeHue MOJEeKyd,
CTPYKTypa TMOJMMEPOB — JIMHEHHas, pa3BETBJIEHHAs, M[POCTPAHCTBEHHAS.
CrepeoHeperyIipHOE U CTEPEOPETYISIPHOE CTpOoeHHE noauMmepoB. Ilonmatunen
HU3KOTO W Bbicokoro pAamieHus. llomunponunen.  [lonuBuUHUIXIOPU.
TepmomutactuuHocTh. [lonumepsl, mojiydaeMble B peaklMsIX NOJIUMEPU3ALNU U
NoJINKOHAEeHcaunu. lloydyeHrne HCKYCCTBEHHBIX TOJMMEPOB KakK MPOAYKTOB
XUMUYECKON MOIU(PUKAIIUN TPUPOTHOTO MOJTUMEPHOTO ChIPbSL.

denondopmalberuaHbIe CMOJIBI. TepMOPEaKTUBHOCTb.

Cunrerndeckue kayuyku. CTpoeHue, CBOMCTBA, MOJIyYEeHHUE U IPUMEHEHUE.

Cunrternueckue BojgokHa. Kanpon. JlaBcaH.

JlabopaTopHbIe ONBITHI:

18. 3yueHne cBOMCTB TEPMOILIACTUYHBIX ITOJIUMEPOB.

19.  Ompenenenue xjopa B BAHWIXJIOPHUJIE.

20.  U3yuyeHue CBONCTB CUHTETUYECKUX BOJIOKOH.

Tema 11. BaxxHelmue XUMUYeCKHUE MOHATHSA U 3aKOHBI (8yaca)
Atom. Xumuueckuii aneMmeHT. M3oTonsl. [IpocTeie U cnoxkHbBIE BEIECTBA.



3aKOH COXpaHEHHUSI MAacChl BEIECTB, 3aKOH COXPAHECHMS U MPEBPAIICHUS dHEPTUU
Ipd  XMUMHUYECKHUX peakIusAX, 3aKOH IIOCTOSHCTBA CcocTaBa. BelecTBa
MOJICKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHUSI.

ATomHBIE opOuTanu, s-, P-, d-, f-amekrpoHnl. OCOOCHHOCTH pa3MEICHUS
AJIEKTPOHOB IO OpOMTaIsIM B aToMaX MaJblX U OOJBIIMX IEPHUOIOB.
DHepreTuyeckue ypoBHU, TMOAYpOBHHU. CBs3b NEPUOAMYECKOTO 3aKOHA U
MEePUONYECKON CUCTEMbl XUMHUYECKUX AJIEMEHTOB C TEOPHUEH CTPOCHHUS aTOMOB.
BajieHTHOCTE M BajieHTHBIE BO3MOXXHOCTH aToMOB. [lepwomuueckoe M3MEHEHUE
BaJICHTHOCTU U Pa3MEPOB aTOMOB.

PacuetHrple 3amaun. Breraucienne mMacchl, 00beMa MM KOJIMYECTBA BEIIECTBA I10
U3BECTHOM Macce, 00beMy WM KOJWYECTBY BEIIECTBA OAHOTO M3 BCTYMUBIIUX B
PEaKINIO WIIN MOJYYMBIIUXCS B Pe3yJIbTaTe pPEaKIMy BEIIECTB.

Tema 12. Ctpoenue BemecTBa (8 yaca)

Xumudeckas CBs3b. Buibl 1 MeXaHU3Mbl 00pa30BaHUsI XUMHUYECKON CBSI3H.
Tunbl KpUCTATUIMYECKUX PELIETOK U CBOICTBA BemiecTB. [[puunHbl MHOrooOpas3us
BEIIECTB: U30MEPHUsI, TOMOJIOTHUS, aJITIOTPOIHUS, U3OTOIIHS.

JeMoHcTpauuu. Mojenu HOHHBIX, ATOMHBIX, MOJIEKYJSIPHBIX W METAJUIMYECKHUX
KpUCTaNIMYeCKuX pemeTok. O¢dekt Tunpans. Mopenu MoJekyl H30MEpOB,
TOMOJIOTOB.

Pacuernbie 3amaun. BeruncieHre Macchl (KOJIMYECTBA BEIIECTBA, 00beMa)
OPOJyKTa pEeaKUWu, €CIAU JJIsl €ro MOJy4eHHUs JaH PacTBOpP C OIpEIAeICHHON
MacCOBOM JI0JIEH MCXOHOIO BEIIECTRBA.

Tema 13. Xumudeckue peaxkunuu (6 yaca)

Knaccudukanus XuMUYECKUX peaklvii B HEOPraHUYECKOW U OPraHUYECKOM

XUMUU.
CkopocTh peakilih, €€ 3aBUCUMOCTh OT Pa3jaudyHbIX (aKTOpoB. 3aKoH
JeICTBYIOIIMX Macc. DHeprus aktuBauuu. Karanus u katanuzatopsl. OOpaTuMocTh
peakiuii. Xumuueckoe paBHOBecue. (CMelleHHuEe paBHOBECHS TMOJ JEHCTBHUEM
paznuunbix ¢akropoB. [Ipunuun Jle [larense. [Ipon3BoACTBO CEpHON KHCIOTHI
KOHTaKTHBIM CIIOCOOOM.

JlemoHCTpanuy. 3aBUCUMOCTh CKOPOCTH pEAaKIMM OT KOHIEHTPALMH U
TemiepaTtypsl. Pa3nokeHne nepokcuaa BOIOPOJA B MPUCYTCTBUM KaTalaU3aTopa.
Onpenenenue cpeasl pacTBOpa ¢ MOMOIIBI0 YHUBEPCATBHOTO NHIUKATOPA.
JlaGopatopHbie  ombIThl. IIpoBemeHMe  peaknmwii HOHHOIO  OOMEHA A
XapaKTEPUCTUKU CBOMCTB JIEKTPOIUTOB.

[IpakTnueckas pabora. BiusHue paznuyHbix (aKTOPOB Ha CKOPOCTh XUMHUYECKOU
pEaKLnH.

Pacuernbie 3agaun. Beruncienrue Macchl (KOJMYECTBA BEILIECTBA, 00bEMa) MPOYyKTa
peaklMM, €CiIuM M3BECTHAa Macca HMCXOAHOIO  BEIIECTBA, COJEPKAILEro
OIIPEEIICHHYIO JTOJIF0 IPUMECEH.

Tema 14. PactBopsbI (8 4acoB)



Hucnepcubie cuctembl. Mctunubie pacTBOpbl. CnocoObl BBIPAKEHUS
KOHLIEHTPAllMM PacTBOPOB: MaccoBas J0JII PACTBOPEHHOIO BEILECTBA, MOJISIPHAS
KoHUeHTpaus. Komonaaeie pacTBopsl. 301, TElH.

Onektponutndeckas aucconmanus. CuiibHblE M CIA0bIE AIIEKTPOIUTHI.
KuciioTHO-0CHOBHBIE B3aMMOJEHCTBHs B pacTtBopax. Cpena BOIHBIX PAacTBOPOB:
KHUClas, HEUTpalibHas, Lueino4yHas. MoHHoe npousBeneHue Boabl. BomopoaHbIN
noka3zarens (pH) pacTBopa.

I'maponn3 opraHMYecKuX U HEOPraHUYECKUX COCIMHEHUM.
[Ipaktuueckass padora. IlpuroroBnenue pacTBopa C 3aJaHHOW MOJISIPHOU
KOHIIEHTpaLuen

Tema 15 DaekTpoXuMHYeCKHE peaknuu (8 yacoB)

XUMHUYECKHE HWCTOYHMKM TOKa. Psg  craHgapTHBIX — DJIEKTPOJIHBIX
NOTEHLMAJIOB. ODJEKTPOJIU3 pPAcTBOPOB M paciuiaBoB. [loHsTue o Kopposuu
MeTaiuoB. CriocoObl 3aIUTHI OT KOPPO3HUH.

Tema 16. Metasuibl (10 yacos)

[TonoxeHue MeTaIIOB B EPUOJUUECKON CHCTEME XUMUYECKHUX HJIEMEHTOB.
OO0mye CBOMCTBa METAMIOB. JJIEKTPOXMMUYECKHU DSl HANpPSKEHUH METAIIOB.
OOGmue crocoObl MOTyYeHHUS] METAJIIOB.

O630p MeTaioB TJaBHbIX noArpynn (A-Tpynmn) HEPUOJUYECKONM CHCTEMBbI
XUMUYECKUX JIEMEHTOB.

O630p ™eramioB mnaBHbIX noAarpymnmn (b-rpynm) nepuoanYecKkoil CHUCTEMBbI
XUMUYECKHUX JIEMEHTOB (Me/b, IMHK, TUTAH, XpPOM, KEJI€30, HUKEIIb, IUNIATUHA).
CmuiaBel METANIIOB.

OKCubl ¥ TUIPOKCUIBI METAJIIOB.

Hemonctpanuu. O3HakOMJIEHHE C O00pa3laMud METaUIOB M WX COCIWHCHHUH.
B3aumoneiicTBue IMICJIOYHBIX M MICJIOYHO3EMEJIBHBIX METAJIOB C  BOJIOH.
B3aumopelictBrue Meau ¢ KUCIOPOJAOM M CEPOM. DIJIEKTPOJIU3 PAacTBOpa XJIOpHIA
meau (II). OnbITe MO KOPPO3UK METAUIOB U 3aIlUTE OT HEE.

JlaGopaTopHbie onbITHL. B3anmoieiicTBUE IMHKA U JKejie3a ¢ paCTBOPAMH KUCIIOT U
menoyeid. 3HaKOMCTBO C OOpa3liaMM METALIOB M WX pyaamu (pabora ¢
KOJUICKIIMSIMU).

Pacuernbie 3amaun. PacueTbl MO0 XUMUYECKUM YpPaBHEHUSIM, CBSI3aHHBIE C
MacCOBOM JI0JIEH BBIXOJA MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO
[IpakTuyeckast padota. PenieHue skcriepuMeHTAIBHBIX 3a/a4 1Mo TeMe «Metayun.

Tema 17. Hemetaniasl (10 yacos)
OG30p cBolicTB HeMmeTauioB. OKHUCIUTETbHO-BOCCTAHOBUTEILHBIE CBOMCTBA
TUMHAYHBIX HEMETAIIOB. OKCHIbI HEMETAIIJIOB U KUCIOPOAOCOIEPHKAIINE KUCTOTBHI.
BonopoHbie coeinHEeHNUsI HEMETAIOB.
Hemoncrpanuu. OOpas3ibl  HeMmetayuioB. OOpas3ibl OKCHJIOB HEMETAIOB H
KHUCIIOpO/IcOAepKamux KUcIoT. ['openue cepsl, Qocdopa, xkemesa, MarHusi B
KHUCIIOPOJIE.



JlaGopaTopHbi€ OMBITHL. 3HAKOMCTBO C 00pa3liaMy HEMETAIIOB U MX MPUPOIHBIMU

coenmuHeHUIMH (paboTa ¢ KoJUIeKIHsIMH). Pacrio3HaBaHue XJIOpUIIOB, CY/Ib(aToB,

KapOOHATOB.

I'eneTnyeckas cBsSI3b HEOPTAaHUYECKUX U OPTAHUYECKUX BEILIECTB.

[Ipaktnueckass pabota. PemieHne SKCIEpUMEHTANBHBIX 3a7ad 1O  TEMe
«Hemeraiuibi».

Tema 8. Xumus u xu3Hb. (104.)

XuMHsIT B MOPOMBIIUICHHOCTH. [IpUHIIMIIBI XMMHUYECKOr0 MPOU3BOJICTBA.
XUMHUKO-TEXHOJIOTUYECKUE NPUHLMIBI ITPOMBIIUIEHHOIO IOJYYEHUS METAJUIOB.
[IpousBonctso uyryHa. [IponsBoacTso cranu.

Xumus B ObITy. XUMHUYECKAs TIPOMBIIIEHHOCTh M OKpYKarolias cpena.

TemaTu4eckoe IJIAHUPOBAHUE, B TOM YHUCJIE C YIE€ETOM paﬁoqeﬁ nmporpaMmmbl
BOCIMIUTAHUSA C YKAa3aHUEM KOJHUIECCTBA YaC0B, OTBOJAMMbIX HA OCBOCHHUE KaH(IlOﬁ
TEMBbI

Xumus 10 knacc (1 yac B Hezemnto, Bcero 35 yacoB)

Tema paznena Monyib OO01ee KomnuectBo | KonmmuectBo
BOCIIUTATEIIHLHOM KOJIMYECTBO I1P KP
MpOrpamMMBbl JacoB
«[IIKOTIBHBIN YPOK»




TeopeTuueckue [Jensb 3nanuil. [Ienp 4
1 OCHOBBI OPraHHYECKOM 310pOBbA
UMUK [IpenmeTHbIC
OJTUMITUATBI
[IpenensHble IIpenmeTHbIE 3
2 YTIICBOIOPOIBI OJUMITHAIBL.
(amkaHbI) PaGora Ha caiite
Pemry EI'D /1.
I'yinna
Henpenenbubie Bcepoccuiickuii 5 1
3 YTIIEBOIOPOABI YpOK 6€30MacHOCTH
IIKOJIbHUKOB B CETH
HuTtepHer.
IIpenmeTHas
HeJens
ApomaTuyeckue JlucTaHIIMOHHbBIE 1
4 YTJIEBOJOPOIBI OJINMITHA/IBI Ha
caiite Yuu.py
55 | IIpupoanbie ucroununku | JIHu puHAHCOBOM 1 1
YIJIE€BOJIOPOJIOB I'PaMOTHOCTH
CrupTbl ¥ pEeHOIbI Temarnueckue 4 1
OJTUMITUAIBI
6 Hay4no-
MpaKTHIecKast
KOH(epeHIHs
«ar B Oyaymiee»
(moaroToBka
IIPOEKTOB,
HCCJIEIOBATENLCKUX
paboT U UX 3aIuTa)
AnbIeruapl, KETOHBI, Pabota Ha caiite 4 1
7 KapOOHOBBIE KUCIIOTHI «Pemy EI'D /1.
IN'ymmnaa»
Cnoxnble 3¢upsl ¥ | UHTEIEKTYyaIbHBIN 5 1 1
8 JKUPBI. YTIIEBOBI. WHTEPHET —
KOHKYpCHI Ha caiTe
Yuu.py
A3zoTocoaepkaiiue Jenn 3
9 OpPraHu4YecKue MH(QOPMATHKH B
COeIMHEHHUs Poccun
CunreTuueckue PaGora Ha caiite 5 1
10 TIOJHMEpHI «Pemry EI'D 1.
IN'ymmnaa»
Utoro 35 3 4
Xumus 11 knacc (2 yaca B HeJlent0, Bcero 68 4acoB)
Tema paznena Mopyns Oburee Konnuecto | KonnuectBo
Ne i/m BOCIIUTATEILHON KOJUYECTBO 1P KP
4acoB




IIPOrPaMMBbI
«IIIKOIBHBIN YPOK»

Baxneiimue [enb 3Hanuil. JleHp 8

XUMHWYECKUE TTOHITHUS U 340pOBbA
IIpeameTHsbIe

OJIMMIIMAadbl

3aKOHbI

22 | CtpoeHue BelecTBa IpeaMeTHEBIE 8
OJTMMITHATBL.
Pabota nHa caiite
Pemry EI'D /1.
I'ymuna

XVMHYECKUE PEAKIUU Bceepoccniickuii 6 1
YpOK 0€30MacHOCTH
IIKOJIbHUKOB B CE€TH
HutepHer.
[IpenmeTHas
HeJes

PacTtBopsI JlucTaHIMOHHBIE 8 1
OJTUMIIUA/IBI Ha
caire Yuu.py

55 | DIIEeKTPOXUMHUYECKHUE Jau puHaHCOBOU 8
peakiuu rpaMOTHOCTH

6 | MeTamisl Temarnueckue 10 1
OJTUMITHATBI
Hayyno-
MIpaKTHIeCKast
KOH(epeHIHs
«IIlar B Oymymee»
(moaroroBka
MIPOEKTOB,
HCCIIEeIOBATEIbCKIX
paboT M WX 3aIuTa)

Hemeramier Pabota Ha caiite 10 1
«Pemy EI'D 1.
[N'ymmnaa»

88 | Xumus u xu3Hb NuTennexTyanbHbIi 10
UHTEPHET —
KOHKYPCBI Ha CalTe
Yuu.py

Hroro 68 4

YYEBHO-METOAUYECKOE OBECIIEYEHHE

ITpniaoxenne 1



IIpeamer IIporpamma Metoauyeckue OueHoyHble Y4yeOnunk DJIEeKTPOHH
PeKOMeHAalMu, | MaTepHaJbl bie
IOYPO4YHbIE (KUMp1)
pa3padoTKu
Xumust [Mporpamma Pymsutuc I'.E. | Tematuueckue | Xumus 10 knacc | https://inter
10 XUMHUH Xnmus. 10-11 U UTOT'OBLIE I'.E. Pyn3utuc, neturok.ru/
CpEeIHero KJIACCBI. TECTBI T10 ®.I'. denpaman, | https://foxfo
o6mero MeTtoauueckoe xumuu 10-11 | 2021, M. rd.ru/teache
o0Opa3oBaHus nocoowue. KJIaCCHhI. [MpocemieHue r-dashbjard
(10-11 basoBblit ypoBenb | Temarnueckue | Xumwus 11 xmacc | https:/my.1
KJIACCHI) TECTHI U I'.E. Pyn3uruc, september.r
YMK koHTpoabHble | O.I'. Oenpaman, u/
Pyn3utnc paboTsl o 2021, M. http://www.
I.E. xumun 10-11 | IIpocBemienue fipi.ru/

KJIaCChI
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