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[Iporpamma coOTBETCTBYET TPEOOBAHUSM CTPYKTYype mporpamm, 3asBieHHbIM B DI'OC OO0, ocHOBHOM 00pa30oBaTeIbHOM
nporpamMmmbl OOO MBOY rumnuaszum Ne88 u BKItOUaeT:

1. [InanupyemMbie pe3yabTaThl 0OCBOEHUS yueOHoro mpeamera 10-11 kmacchl.

2. Coneprxanue yueoHoro npeamera 10-11 kmacchl.

3. TemaTuueckoe IIAHUPOBAHUEC C YKA3dHUEM KOJIMYCCTBA 4aCOB, OTBOAUMBIX Ha OCBOCHHUC Ka)K,HOﬁ teMbl 10-11 kacchl.

|. Ilnanupyemble pe3yJibTAThl H3VYECHUS YIeOHOI0 peaMeTa « XuMHA»:
W3yyeHne XMMUM Ha YpOBHE CPEIHEro oOHiero oOpa3oBaHMs 1a€T BO3MOYKHOCTH JOCTHYb CIEAYIOLIUMX PE3yJbTaTOB B
HaIlpaBJICHUU JUYHOCTHOTO Pa3BUTHS:

1. BOCIIUTAHUE POCCUHCKOW TPaKAAHCKOM HMICHTUYHOCTH: MATPUOTH3MA, JIIOOBUM M yBaXeHUIO K (OTeyecTBy,
YyBCTBa Ir'OPJAOCTH 32 CBOIO Po/lMHY, 332 pOCCUICKYIO XUMHUYECKYIO HAYKY;

2. (bopMHpOBaHUE LIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKU U
OOLIECTBEHHOM NMPAKTUKH, a TAaKXKE€ COLUAIbHOMY, KYJIbTYpHOMY, SI3bIKOBOMY U JTyXOBHOMY MHOT000Opa3Hi0 COBPEMEHHOTO
MUpA;

3. (dbopMUpOBaHHE OTBETCTBEHHOT'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYEHHUIO W TO3HAHUIO, BHIOOPY MpodUIbHOTO 00pa3oBaHMs HA OCHOBE
MHPOpPMAIIMU O CYIIECTBYIOIIMX MPOPECCUSIX U JUYHBIX NPOPECCHOHATBHBIX MPENNOUYTEHUH, OCO3HAHHOMY MOCTPOCHUIO
MHIMBHIyaJIbHOM 00pa30BaTeIbHON TPAEKTOPUH C YUYETOM YCTOMUYMBBIX MIO3HABATEIbHBIX HHTEPECOB;

4, (dbopMHpOBaHHE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOW U JPYTUX BUAX ACSITEIbHOCTH;
S. (opMUpOBaHHE TNOHUMAHUS LIEHHOCTH 3J0pOBOro M 0€30macHOro oOpasa JKU3HU; YCBOCHHE IIpaBHII

WHJIUBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MaCHOIO TMOBEACHUS B YPE3BBIUAWHBIX CHUTYalUAX, YTPOXKAIOIMIUX KU3HU U
310POBBIO JIKOJIEH;

6. dbopMupoBaHUE TIO3HABATEILHOW M WH()OPMAIIMOHHOW KYJIBTYphl, B TOM YHCJIE pa3BUTHE HABHIKOB
CaMOCTOSITENIbHOM pa0OThl C YYEOHBIMH MTOCOOUSIMHU, KHUTAMHU, TOCTYITHBIMA MHCTPYMEHTAMU M TEXHUYECKUMU CPEJICTBaMU
WH()OPMAITMOHHBIX TEXHOJIOTUH;

1. dbopMHpOBaHUE OCHOB SKOJOTUYECKOTO CO3HAHMWS Ha OCHOBE MPHU3HAHWS IIEHHOCTU XU3HU BO BCEX €€
MIPOSIBIICHUSX U HEOOXOAMMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOIICHUS K OKPY>KAIOIIEH Cpeie;



8. pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKHUX 3aJ]]ad, YMECHHUS HAXOJUTh aJICKBAaTHBIC CIIOCOOBI IMMOBEJACHUS U
B3aUMOJICHCTBHS C TIapTHEpaMHU BO BpeMsl yueOHOM M BHEYUYE€OHOH JNESITEIBbHOCTH, CIIOCOOHOCTU OIICHUBATH MPOOJIEMHBIC
CUTYyaIlU U OTIEPAaTUBHO MPUHUMATh OTBETCTBEHHBIC PEIICHHS B PA3JIMYHBIX IMIPOIYKTUBHBIX BUJIaX JAEATEIbHOCTU (yucOHas
MTOMCKOBO-HCCIIEIOBATENIbCKasI, KITyOHasl, MPOEKTHAas1, KpYyKKOBas  T. I1.)

9. JIudHOCTHBIE PE3yIbTAThl OTPAKAIOT C(HOPMUPOBAHHOCTH, B TOM YKCJIE B YACTH:

1. TlaTpuOTHYECKOTO BOCTIMTAHUSI IIEHHOCTHOI'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY U
HAay4yHOMY HACJIe[IMI0, MOHUMAaHUs 3HA4YCeHHS OWOJIOTUM KaK HAyKd B KU3HM COBPEMEHHOrO OO0IIeCTBa, CMOCOOHOCTH
BJIQJICTh JOCTOBEpHOU MH(MOpPMAIME O MEepPeNOBbIX JOCTHXKEHUSX U OTKPBITHSX MHUPOBOM U OTEUECTBEHHOW OMOJIOTHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2. I'paXkIaHCKOrO BOCHUTAaHWSI W HPABCTBEHHOTO BOCIIUTAHUA JIETEM HAa OCHOBE POCCHMCKHX TPAJAUIMOHHBIX
LIEHHOCTEH MPEJICTABICHUS O COLMAIBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOIIICHHH B KOJIJIEKTUBE, TOTOBHOCTHU K
pa3HOOOpa3HOW COBMECTHOM JEATENIbHOCTH TMPU BBIMOJHEHUM Y4YEOHBIX, [O3HABATEIBHBIX 3a7a4, BBIMOJIHEHUHN
AKCIIEPUMEHTOB, CO3JaHUN Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAaHHIO W B3aMMOIIOMOINU B IPOIECCE ITOM
y4eOHOM JIeSITEIbHOCTH; TOTOBHOCTH OLICHHBATH CBOE MOBEACHUE U MTOCTYIKH CBOMX ToBapwuiei. C MO3UIIMH HPaBCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3. Tlonmymsipuzanuu Hay4HbIX 3HaHWM cpenu geredt (LleHHocTM HaydHOrO TMO3HAHHS) MUPOBO33PEHUECKUX
MPEJCTABICHUM, COOTBETCTBYIOIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKM M COCTABJISIONIMX OCHOBY ISl TIOHMMaHMS
CYIIHOCTH HAYYHOH KapTHHBI MHUpPA; MPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPHUPOJIBI, B3aMMOCBS3IX
YyeJoBeKa C MPUPOJTHON Cpellod, O pOoju MpeaMeTa B IMO3HAHUU JITHUX 3aKOHOMEPHOCTEH; MO3HaBaTEIbHBIX MOTHBOB,
HaIpaBJICHHBIX HA MOJIyYEHHUE HOBBIX 3HAHUM MO MpeAMETY, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOII0JaeMbIX MPOIECCOB U
SIBJICHUM; MMO3HABATEIbHOU U MH(GOPMAIIMOHHON KYJBTYPhI, B TOM UYHCJI€ HaBBIKOB CAMOCTOSATENILHOW Pa0OThl ¢ YUCOHBIMU
TEKCTaMH, CIIPABOYHOM JINTEPATYPOU, TOCTYMHBIMU TEXHUYECKUMU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUH; HHTEpeca
K OOyYEHMIO W TO3HAHUIO, JIIDOO3HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K camM00Opa30BaHMIO, MCCIEIOBATEILCKOM
NEeATEeIbHOCTH, K 0OCO3HAHHOMY BBIOOPY HAIIPABIICHHOCTHU U YPOBHS O0yUCHUS B JajbHEUIIIEM;

4. OU3UYECKOr0 BOCIUTAHUSA U (DOPMUPOBAHUS KYJIBTYPhI 3JI0POBbsI OCO3HAHUS IIEHHOCTH KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 37]0POBBIN 00pa3 KU3HMU, OCO3HAHUS TMOCJIEICTBUM U HETIPUSATUS BPETHBIX
MIPUBBIYEK, HEOOXOIUMOCTH COOIOICHUS TTPaBril 0€30MACHOCTH B OBITY M pealbHOM JKU3HU;

5. TpymoBoro BocmuTaHuss M TPO(PECCHOHATHLHOTO CaMOOMPEIETICHUS KOMMYHUKATUBHONW KOMIIETEHTHOCTH B
OOIIIECTBEHHO TIOJIE3HOM, Y4YeOHO-UCCIIEeNOBATEILCKONW, TBOPYECKOW M APYIHX BHUAAX JACSITEIBHOCTH; HMHTEpeca K



IPaKTUUYECKOMY H3YUYECHHIO Tpodeccuid W TpyAa pa3IMyHOIro Pojia, B TOM YKCJIE HAa OCHOBE NMPUMEHEHHUS NPEIMETHBIX
3HaHUN, 0CO3HAHHOTO BBIOOPA MHIUBUAYAJIBHOM TPACKTOPHUH MPOIO0JDKEHHUS 00pa30BaHUs C yUETOM JIMUYHOCTHBIX HHTEPECOB
U CITOCOOHOCTH K TIPEAMETY, OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEN;

6. DKOJOTHYECKOr0 BOCITUTAHMS SKOJIOTHYECKH 11€JIECO00PA3HOI0 OTHOIICHUS K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha
3emie, OCHOBE €€ CyIIeCTBOBAaHMS, NMOHMMAHMS IIEHHOCTHU 3J0pOBOT0 M Oe30IMacHoro odpasza >KM3HHM, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3WYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHUS IIEHHOCTH COOJIIONCHUS TPABUI
0e30IacHOr0 MOBEJEHUsI IPU pabOTe C BEIIECTBAMHU, a4 TAKKE B CUTYaALMSX, YTPOXKAIOUIUX 3JI0POBBIO M KU3HU JIIOJCH;
CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIydaeMble TIPU U3YUYCHUU MPEIMETa, JJIsl PEIICHUS 3aJ1ay, CB3aHHBIX C OKpYKarolen
MIPUPOHON CPEION, MOBBIIIECHUS YPOBHS IKOJOTUUECKON KYJIbTYPhI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa 3KOJOTHYECKUX
po0JieM U MyTel UX PEeIeHUs MOCPEICTBOM METOI0B IIPEAMETA; SKOJIOTHYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS
VM B [I03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIILHOM MPAKTHUKE.

MeTaHpeI[METHLIMI/I pe3yjibTaTaMu OCBOCHUSA OCHOBHOU O6paSOBaT€HBHOﬁ IporpaMmsbl CpCaHCTO O6H1€FO O6pa3OBaHI/ISI

SBJISTFOTCSL:
1. OBJIAJICHWE HAaBBIKAMH CaMOCTOSATEIILHOTO TMPUOOpPETEHUsT HOBBIX 3HAHWW, OpraHu3aluu Yy4eOHOU
JESITEIbHOCTH, IIOUCKA CPEACTB €€ OCYIECTBIICHUS;
2. YMEHUE IUIAHUPOBATH IIYTU JOCTHUKEHUS LIEJIEH HA OCHOBE CAMOCTOSITEIIBHOIO aHAIN3a YCIOBUU U CPENICTB UX

JIOCTHIKEHUSI, BBIJCISITh aIbTEPHATUBHBIE CIOCOOBI TOCTIKEHMS IIEIM U BBIOMpaTh HanbOosee 3(PPEeKTUBHBINA CIOCOO,
OCYIICCTBIIATH TTO3HABATEILHYIO PEQIICKCHIO B OTHOIICHHUH ICHCTBHMA 110 PEIICHUIO YICOHBIX M TIO3HABATEIHHBIX 3a]1a4.

3. yMeHHE TOHWUMATh MPOOJEMy, CTaBUTh BOIPOCHI, BBIABHUTATh THIIOTE3Yy, /1aBaTh OMPEIACICHUEC TOHITHIM,
KJIacCU(DUIIMPOBATh, CTPYKTYPUPOBATh MaTepraj, MPOBOJANTH SKCIICPUMEHTHI, apTyMEHTUPOBATh COOCTBEHHYIO TTO3HUIINIO,
(GhOpMYITPOBATH BBIBOJIBI M 3aKITIOUEHUS;

4,  yMeHHE COOTHOCHTH CBOM JACHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATH KOHTPOJIbL CBOCH
NEATEILHOCTH B MPOIIECCE JOCTIKEHHUS pe3yiIbTaTa, ONPEIesaTh CIIOCOObI IEHCTBUN B paMKax MPEAJIOKCHHBIX YCIOBHHA 1
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyaIUueH;

5. dbopMHpOBaHUE W PA3BUTHE KOMMETEHTHOCTH B 00JIACTH HCIIOJIH30BaHUS WHCTPYMEHTOB M TEXHUUYECKHX
cpenctB MHGOPMAIIMOHHBIX TEXHOJOTHUN (KOMIBIOTEPOB M MPOTPAMMHOTO OOECIIEYeHHs) KaK WHCTPYMEHTAIBHO OCHOBBI
Pa3BUTHS KOMMYHUKATHBHBIX M MIO3HABATEIHHBIX YHUBEPCAIBHBIX YU€OHBIX JICHCTBHIA,



6. yMEHHUE CO0371aBaTh, NIPUMEHATh U MPeoOpa30OBBIBATh 3HAKM M CHUMBOJIBI, MOJEIM M CXEMbI JJIs PEIICHHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a/a4;

7. yMEHUE U3BJIEKaTh MHGOPMALMIO U3 Pa3IUYHBIX UCTOYHUKOB (BKIJIIOYAsl CPECTBa MacCcOBOM MHGOpMAIINH,
KOMITaKT-IMCKU Y4eOHOro HazHadyeHusi, pecypcbl HTepHEeTa), CBOOOIHO MOJIb30BATHCS CIIPABOYHOM JUTEPATypOM, B TOM
YHCJIC U HA AJIEKTPOHHBIX HOCUTENSIX, COOJII0IaTh HOPMBI HH(POPMAITMOHHON U30UPATETLHOCTH, STUKH;

8. YMEHUE Ha TMPAKTHKE I0JIb30BAaThCA OCHOBHBIMHM JIOTMYECKMMHU MPUEMaMH, METOAaMH HaOJIOACHMUS,
MOJICJIUPOBaHUs, OOBICHEHHUS, PEIICHHS POOJIEM, TPOTHO3UPOBAHUS U JIP.;
Q. YMEHUE OpPraHU30BbIBATH CBOIO U3Hb B COOTBETCTBUU C NPEICTABICHUSIMH O 3J0pPOBOM OOpase KHU3HH,

npaBax ¥ 0053aHHOCTSX TPaXKIaHWHA, IICHHOCTSIX OBITHS, KyJbTYPhl U COIIMATEHOTO B3aUMOICHCTBUS;

10. ymeHHE BBITIOIHATH TO3HABATENIBHBIC U TPAKTUYECKHE 3a/1aHUs, B TOM YHCIIC TIPOEKTHBIE;

11. ymeHHE CaMOCTOSATENbHO M apTyMEHTHPOBAHHO OLIEHWBATh CBOM JCHCTBHUS M JCUCTBHUSA OJHOKJIACCHUKOB,
COJIEPKaTEIbHO 0OOCHOBBIBAS MPABUILHOCT HIIM OIMIMOOYHOCTH pe3yibTara U croco0a JAEeWCTBUS, aJIeKBAaTHO OIICHUBATH
OOBEKTUBHYIO TPYJAHOCTh KaK Mepy (PaKTUUECKOIr0 WM MPEANOIaraéMoro pacxoja pecypcoB Ha peUICHHUE 3a/1a4H, a TAKXKe
CBOM BO3MOXKHOCTH B IOCTHKEHUU 1I€JIN ONPEAEIEHHON CI0XKHOCTH;

12. ymenue pabortarh B rpymme — 3QpGEeKTUBHO COTPYIHUYATh M B3aUMOJCHCTBOBATH HA OCHOBE KOOPJMHAIIUU
pa3IMYHBIX TO3UIMH MPU BEIPAOOTKE OOILIETro pelIeHUs] B COBMECTHOM 1€ATEIbHOCTH; CIIyIIaTh NapTHEPa, ((OpMyIHpPOBaThH
U apryMEHTUPOBAaTh CBOE MHEHHE, KOPPEKTHO OTCTaUBaTh CBOIO MO3UIUIO U KOOPAUHUPOBATH €€ C MO3UIMH apTHEPOB, B
TOM YHCJIE B CUTYallUH CTOJIKHOBEHMSI MHTEPECOB; MPOAYKTUBHO pa3peliaTh KOH(IMKTH HA OCHOBE y4yeTa MHTEPECOB U
MO3UIINI BCEX €r0 YYaCTHUKOB, MTOMCKA M OIIEHKU albTePHATHBHBIX CIIOCOOOB pa3pelieHns KOH(INKTOB.

IIpeaMeTHbIMH pe3yiabTaTaMH OcBoeHUs OCHOBHOU 00pa3oBaTesIbHOM MPOTPaMMBbl CPEIHEro OOIIero oOpa3oBaHUs
SIBIISTFOTCAL:

1. cpopMUpPOBaHHOCTH TPEACTABICHUI O MECTE XMMHUH B COBPEMEHHOW HAayYHOM KapTUHE MUPA; MOHUMAaHHE POIU
XUMHH B (POPMHUPOBAHUH KPYT0o30pa U (HYHKIIMOHATHFHONW IPaMOTHOCTH YeJIOBEKa JIJIsl pEIICHHsI MPAKTUIECKUX 33]1aY,

2. BJaJICHWE OCHOBOMOJATAOIIMMU XUMHUYECKUMH TIOHSATHUSIMHU, TEOPHSIMH, 3aKOHAMH M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE MMOJIb30BAHUE XUMHUYECKOU TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3. BJaJicHHEe OCHOBaMHM METOJIaMH HAay4HOI'O T[I03HaHHUS, HCIOJIb3yeMbIMHM B XHUMHUU: HaOJIOJEHHE, OIMCaHUE,
U3MEpEHHe, SKCIIEPUMEHT, yMEHHE 00pabaThiBaTh, OOBSACHATH PE3yIbTAaThbl MPOBEACHHBIX OMNBITOB M JI€JaTh BBIBOJBI;
TOTOBHOCTB U CIIOCOOHOCTh MPUMEHHUTh METO/IbI IO3HAHUS IPU PEILIEHUH MPAKTUUECKUX 3a7ay;



4. hopMupoBaHHE YMEHHI YCTaHABIMBATH CBA3M MEXKIY pPEAJbHO HAONIONAEMbIMM XUMHYECKHMMH SBICHUSMU U
poLeccCaMM, IPOUCXOASIIUMUA B MUKPOMHUPE, OOBSICHITh IPUYMHBI MHOTOOOpa3usl BEUIECTB, 3aBUCUMOCTh UX CBOMCTB OT
COCTaBa U CTPOEHMUS, a TAKXKE 3aBUCUMOCTb IPUMEHEHHUS BEILIECTB OT UX CBOMCTB;

5. IpuoOpeTEeHMs OIbITAa UCIIOJIB30BAHUS PA3IMYHBIX METOOB N3YUYEHUsI BEIIECTB; HAOIIOIEHUS 3a UX MIPEBPALICHUSIMU
IPY [IPOBEICHUH HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C UCIOIb30BAaHUEM JIA0OPATOPHOIO 000PYAOBAHUSA U IPUOOPOB;

6. yMeHHe OKa3bIBaTh MEPBYIO MOMOIIb NPU OTPABJICHUSAX, OKOTAX U JPYIMX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMU U
1a00paTOPHBIM 000PYAOBAHUEM;

7. OBJaicHHE MpUeMaMu padboThl C HHPOpMaLUe XUMUYECKOTO COIepKaHus, IPEICTaBIEHHOMN B pa3Ho Gopme (B BUIE
TeKcTa, Popmyl1, TpadpuKoB, TAOJIUYHBIX AAHHBIX, cXeM, (poTorpaduii u ap.)

8. co3manue OCHOBBI JUIsi (OPMHUPOBAHUSI MHTEpPECAa K PACHIMPEHUIO U YIIIYOJEHUI0 XMMHUYECKUX 3HAHUM U BHIOOpA
XUMUH Kak Ipo(UIbHOTO NpeaMeTa MMpy Mepexo/ie Ha CTyNeHb CPpeaHEro (MOIHOro) oouiero oopa3zoBaHus, a B JajJbHEHIIEM
U B KauecTBe cepbl CBOE NpOo(heCCUOHATBLHOM 1EATEbHOCTH;

9. bopMupoBaHME NPEACTABICHUNA O 3HAYECHUM XUMHYECKOM HAyKH B PELICHUH COBPEMEHHBIX HKOJIOTUYECKUX
npo6JieM, B TOM YHCJIE B IPEJOTBPAILICHUN TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

BbINyCKHUK HAYYHTCSH:

— pacKpbIBaTh Ha NMpUMEpax pojb XUMHUHU B (POPMHPOBAHMM COBPEMEHHON HAy4YHOM KapTHHBI MHpa M B MPAKTHUYECKON
NEeSATENBHOCTH YEJIOBEKa,;

— JIEMOHCTPHUPOBATh HA IPUMEPAX B3aUMOCBS3b MEXKy XUMHEW U IPYTUMU €CTECTBEHHBIMU HAYKaAMHU;

— packphIBaTh Ha MPUMEPax MOJOKEHHS TEOPUU XUMHUecKoro ctpoeHust A.M. bytineposa;

— noHuMath ¢usuyeckuii cmpica [lepuonuueckoro 3akona /.M. MeHneneeBa u Ha €ro OCHOBE OOBSCHSTH 3aBUCUMOCTh
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00Pa30BAHHBIX UMM BEIIECTB OT 3JEKTPOHHOI'O CTPOCHHS aTOMOB;

— 00BSICHATH IPUUMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOLIUX MPECTaBICHUI 00 X COCTABE U CTPOCHHH;

— MPUMEHATH MPABUIIA CUCTEMATUYECKON MEXIYHAPOJAHOM HOMEHKIIATyphl KaK CPEICTBAa pa3IMuEHUs U WICHTU(DUKAIUU
BEILECTB 10 UX COCTaBY U CTPOCHHUIO;

— COCTaBJISATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYJIbI OPraHMYECKUX BEUIECTB KaK HOCUTENer nHGOpMalK O CTPOCHUHU
BEILIECTBA, €0 CBOMCTBAX U MPHUHAJIEKHOCTH K ONPEACICHHOMY KJIacCy COEAUHEHUII;

— XapaKTepH30BaTh OPraHWYECKHME BEIIECTBA II0 COCTaBYy, CTPOEHUIO M CBOWCTBAM, YCTaHABIMBATH MPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEXAY JAHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA;



— NPUBOAMTH NPUMEPHl XUMUYECKUX PEAKIMM, paCKphIBAIOIIMX XapaKTEpHbIE CBOICTBA TUIUYHBIX MpPEICTaBUTENICH
KJIACCOB OPraHMYECKUX BELIECTB C LENbI0 UX UACHTU(UKALNN U O0BSICHEHHS 00JIaCTH IPUMEHEHUS;

— IPOrHO3UPOBATh BO3MOXHOCTh IMPOTEKAHUS XUMUYECKUX PEAKIUi Ha OCHOBE 3HAHUN O TUIAX XMMHUYECKOH CBS3U B
MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

— HCIOJIb30BaTh 3HAaHUS O COCTaBE, CTPOCHUM M XMMHUYECKUX CBOMCTBAX BELIECTB JJsi OE30MaCHOTO NPUMEHEHHUS B
MIPaKTUYECKON AESTEIbHOCTH;

— MPUBOJUTH MNPUMEPHl MPAKTUYECKOIO MCHOJIb30BAHMS MPOAYKTOB MEepepadOTKM HepTH W MNPUPOJHOro rasa,
BBICOKOMOJIEKYJISIPHBIX COETMHEHHH (ITOJIM3TUIIEHA, CHHTETUYECKOr0 Kay4yKa, alleTaTHOIO BOJIOKHA);

— MPOBOJMTH OMBITHI IO PACIIO3HABAHUIO OPTAHMYECKUX BEIIECTB: INIMIEPUHA, YKCYCHON KUCIOTHI, HEMPEAEIbHBIX KUPOB,
TJIFOKO3bI, Kpaxmalia, OeJIKOB — B COCTaBE MUUIEBBIX MPOJIYKTOB U KOCMETUYECKHUX CPEJICTB;

— BJIQJIETh IPABUJIAMH U MpUEMaMH 0€30MacHOM padOThl ¢ XUMUYECKUMHU BEIIECTBAMH U JIAOOPATOPHBIM 000PYOBAaHUEM;

— YCTAaHABJIMBATh 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW PEaKIMH U CMEHIEHUS XMMHUYECKOrO0 PaBHOBECUS OT Pa3IUYHBIX
(akTOPOB C 1EJNIBI0 ONPEAEIICHNS ONTUMAIBHBIX YCIOBUM MPOTEKAHUS XMMHUECKHUX IPOIIECCOB;

— IIPUBOAMTH MPUMEPBI THAPOJIN3a COJIEN B IIOBCEIHEBHON KU3HH YETIOBEKA;

— MPUBOAUTH NPHUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKUMN B IPUPOJE, NPOU3BOJACTBEHHBIX IpOLIECCAX U
AKU3ZHEJIEATEILHOCTH OPraHU3MOB;

— TNPUBOJAUTH TMPUMEPHI XUMHUECKHUX PEaKUUi, pacKpbIBAIOIIMX OOIIMEe XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
METaJUIOB U HEMETAJUIOB;

— MPOBOJUTH PacyeTbl HA HAXOXKIEHUE MOJIEKYJSPHON (OpMyIsbl yriaeBOAOpPOAA MO MPOAYKTaM CrOpaHus U MO €ro
OTHOCUTEJILHOM MIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOASIINX B €70 COCTAB;

— BJIaJIETh NMpaBUJIaMU 0€30MaCHOTO OOpAILEHUs C €IKUMHU, TOPIOUYMMH ¥ TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMHU OBITOBOM
XUMHH;

— OCYILECTBIIATH MOUCK XUMUYECKON MH(GOPMALIMK 0 HAa3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (pOpMyJiaM BEILIECTB;

— KPUTUYECKU OLIEHMBATh M WHTEPHPETUPOBATH XMMHUYECKYIO HH(OpMAIMIO, COAEPXKAIILYIOCS B COOOLIEHUSX CPEACTB
MaccoBol uHpopManuH, pecypcax HWHTepHETa, HAYYHO-IONYJSPHBIX CTaThAX C TOYKH 3PEHHUS €CTECTBEHHOHAYYHOU
KOPPEKTHOCTH B LIEJISIX BBISBJICHUS OLIMOOYHBIX CYKJIEHUH 1 (OPMUPOBAHUS COOCTBEHHOW MO3UIUY;

— MPEACTaBIATh MYTU PELIEHUs TI00aJbHBIX MPOOJIEeM, CTOSUINX MEpel YEIOBEUECTBOM: IKOJIOTMUECKUX, SJHEPTETUIECKUX,
CBIPBEBBIX, U POJIb XUMUHU B PELICHUH 3TUX MPOOIIEM.



BpINyCKHMK MOJYYUT BO3MOKHOCTh HAYYMTHCSH:

— WUIIOCTPUPOBATh HAa MOpHUMEPAX CTAHOBJIECHHWE M HBOJIOLHMI0 OPraHUYECKOM XUMHHM KAaK HAayKHM Ha pas3IMYHbIX
UCTOPUYECKUX ATAIax €€ Pa3BUTHS;

— MCIOJIb30BaTh METOAbl HAYYHOTO IO3HAHMS TPHU BBITOJHEHUH MPOEKTOB W Y4YEOHO-MCCIEAOBATENILCKUX 3a7ad I10
U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIYYEHUS M PACIIO3HABAHUSI OPraHUYECKUX BEIIECTB;

— OOBACHATH MPUPOIY U CIIOCOOBI 00pa30BaHUS XMMHYECKOW CBSI3HM: KOBAJCHTHOW (ITOJSIPHOM, HEMOJIAPHON), MOHHOM,
METaJUIMYECKOW, BOJOPOJIHON — C LIENBIO OMPEACIICHU XUMUYECKONM aKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBATh I'€HETUYECKYIO CBS3b MEXAY KJIACCAMM OpPraHMYECKUX BEUIECTB ISl OOOCHOBAHUS MPUHUMUIIUAIBLHOU
BO3MOKHOCTH MOJYYEHUS OPraHUYECKUX COETMHEHHUI 3aJaHHOTO COCTaBa U CTPOCHHS;

— YyCTaHaBJIMBAaTh B3aUMOCBS3M MEXIy (pakraMd W TEOpUel, NMPUYMHON M CIEACTBUEM IIPU aHAINU3€ MPOOJIEMHBIX
CUTYalMil © 0O0OCHOBAHMH MPUHUMAEMBIX PEIIEHUI HA OCHOBE XUMUYECKHUX 3HAHMM.

1. Conep:kanue yueOHOI0 npeamera
10 kaacc (344; 14. B HEAEINIO)

Teopust XUMHYECKOr0 CTPOCHHUS OPraHuyeckux coeaunenuu. Ilpupoaa xummn4yeckux cesizeu

Oprannueckue BeniectBa. Opranndeckas xumus. CTaHOBJIIEHHE OPraHMYECKOW XMMHMM KakK HayKu.TeopHus XHMHYECKOTO
CTPOEHHUS BELIECTB. YTIepoaHbii ckener. 3omepsl. U3omepus.
CocTosiHHE AJIEKTPOHOB B aTOME. DHEPreTUUECKIE YPOBHU U MOAYPOBHH. DJIEKTPOHHBIE OPOUTANN: S-3JIEKTPOHBI U P-3JIE€KTPOHBI.
CnuH 3JeKTpoHa.

Yriaesogopoasl

[IpenenbHble yraeBogopoabl (ankanbl). CmpoeHue Monekyivl memana. 1'OMOJIIOTMUECKM psija ankaHoB. ['omonoru.
MexayHaponHass HOMEHKJIaTypa OpraHW4yecKHX BellecTB. 3oMepusi yriaepolHOro ckenera. 3aKOHOMEPHOCTH H3MEHEHHUS
¢u3nUecKkux CBOMCTB. XUMHYECKHE CBOWCTBA (Ha NpUMEpEe MeTaHa M 3TaHa): peaKluu 3aMelleHUs (rajJoreHUpOBaHUE),
JETUJIPUPOBAHMS KAK CIIOCOOBI MONYYEHUS! BAXKHEUIINX COSAMHEHUN B OpraHMYecKoM cuHTe3e. ['opeHue MeTaHa Kak OJWH U3
OCHOBHBIX UCTOYHMKOB TEIUIa B IPOMBIINIEHHOCTH U OBITY, H30Mepu3auuu ankaHoB. Llennsie peakiuu. CBOOOIHbBIE pauKabl.
["asorenonpon3BoaHbIE agkaHoOB. HaxoxieHre B MpUpoJe U NPUMEHEHHE AJIKAHOB.

Kpatusle cBs3u. Henpeaenbhbie yrimeBoaopoasl. AjkeHbl. CTpoeHHe MOJEKyJbl 3TuieHa.Sp—I udpunuzanus.
I'omonornueckuit psg ankeHoB. Homenkimarypa. M3oMepust yriepogHOro CKeleTa W MOJIOKEHUS KPaTHOW CBSI3M B MOJIEKYJIE.
XUMUYECKUE CBOICTBAa (Ha MpHUMEPE STUJICHA): PEAKIUU MPUCOCIUHEHUS (TajJOreHUpOBaHUE, TUIPUPOBAHUE, THApATAIIMS,




THJIPOTAJIOTEHUPOBAHNUE) KaK CIOCO0 MONy4eHHs] (PYHKIHMOHAJIBHBIX MPOU3BOJHBIX YIJIEBOJAOPOAOB, TropeHus. IlpaBuio
MapkoBHHKOBa. BBICOKOMOJIEKYIISIpHBIE COeIMHEHMs. KauecTBeHHbIE peakuuy Ha JBOMHYIO CBsA3b. [lommMepusanms stuieHa
KaK OCHOBHOE€ HAIIPaBJICHHUE €r0 WCIOJb30BaHUA. [I0IMATHIIEH KaK KpYIHOTOHHAKHBIM MPOJYKT XMMHYECKOTO IPOU3BOICTBA.
IIpuMeHeHne dTHIICHA.

Anxaguensl U kayuykd. [loHsTne 00 ankanueHax Kak yrieBOAOpoAax € ABYMs JABOWHBIMM CBsi3aMHU. [lonmmepuszanus
auBUHIIA (OyTamueHa-1,3) Kak crmoco0 MoNy4YeHHs] CHHTETHYECKOTO Kaydyka. M3onpen (2-meTminoyraauen-1,3). HarypanbHbiid
Y CMHTETHYECKNU KaydykH. Bynkannszanusa kaydyka. Pesuna. [lpumenenne kayduyka u pe3unsl. CONpsyKEHHBIE JBOWHBIE CBSI3U.
[lomyyeHue u XUMHUYECKHE CBOMCTBA aJIKaJeHOB. Peakiiuu nprcoenHenns (raJloreHUpOBaHus) U MOJIMMEPU3ALIH AJIKaJIUECHOB.

AnkuHbl. AuetwieH (3TUH) W ero romoJsiord. CTpOeHHE MOJICKYJbl aleThuieHa. ['OMOJIOTMYECKU psji AJKUHOB.
Howmenknatypa. M3omepus yriiepogHOro CKejeTa W IOJIOKEHHsSI KpPAaTHOW CBA3M B MOJEKyJe. MexkiaccoBas n3omepus. Sp-
['uOpuanzanus. X¥uMHYECKUE CBOWCTBA (HA MPUMEpPE aleTUIIEHA): PEaKUKU MPUCOEIMHEHUS (TaIOTeHUPOBAaHUE, THIIPUPOBAHKE,
ruapaTtanys, TuIporaJloreHupOBaHue) KaK Coco0 MOIyYeHHs MOJIMMEPOB U JIPYTUX IMOJE3HBIX NPOAYKTOB. ['opeHue aneTuiieHa
KAaK MCTOYHHK BBICOKOTEMIIEPATYpPHOTI'O IJIAMEHU I CBAPKU U pe3KU MeTauioB. [[pumeHenue aneTuieHa.

[ToHsiTHE O IMKIIOATIKAHAX.

ApeHbl (apoMaTU4YeCcKue YIJIeBOAOPOAbI). BEH305 Kak MpeacTaBUTENb apoOMaTUUYECKUX YrieBoaoponaoB. CrpoeHue
MoOJIeKyJbl OeH30ia. XUMHUYECKHE CBOMCTBA: PEaKIUHU 3aMelleHUs (raJIoTeHUPOBAaHKE) KaK CIOCO0 TMOMYYEHHMsS] XUMHUYECKUX
CPEICTB 3alllUThl paCTeHU, MpUCOeTUHEHHS (THAPUPOBAHKE) KaK JOKA3aTENbCTBO HEMPENEIbHOro XapakTepa Oen3ona. Peakus
ropenus. Tomyon. M3omepusi 3amectureneii. [Ipumenenue Oenzona. Ilecturuasl. ['eHeTnyeckas CBSi3b apeHOB C JAPYTUMH
YTJIEBOJIOPOIAMM.

[Ipuponusie ucTOYHUKH YriieBoopoaoB. Ilpupoansiii raz. Hedts. IlomyTHeie HedTsHble ra3bl. KaMeHHBINH yrosb.
[lepepabotka HedTu. Ileperonka Hedptu. Pexrudukanmonnas kononna. bensun. Jlurpoun. Kepocun. Kpekunr HerenpoaykTos.
TepMuyeckuil U KaTAIUTUYECKUNA KpeKUHTU. [Inponus.

Kucsopoacoaep:kamue oprann4ecKue coeJMHeHU.

Kucnopoaconepxamiue opranudeckue coenuHeHus. OaHoaTOMHbIE  TpeAesibHble  cnupThl.  Kiaccudukarus,
HOMEHKJIATypa, U30MEpPHs CIIUPTOB. METAaHOJI U 3TAHOJI KaK NPEACTABUTEINN MPEACIbHBIX OJHOATOMHBIX CIIUPTOB. IlepBUYHBIN,
BTOPUYHBI M TPETUYHBIM aTOMBI yriiepona. BomopoaHas cBsi3b. XUMHUYECKHE CBOWCTBA (HAa MPHMEPE METAHOJA M JTAHOJA):
B3aMMOJICUCTBUE C HATPHEM KaK CIIOCOO YCTAaHOBJICHHS HAMYUS TUIPOKCOTPYIIIBI, PEAKIUs ¢ TaJOr€HOBOIOPOIaMHU KaK Croco0
MOJIYYCHHUS] PACTBOPHUTENEH, JerujpaTaiusi Kak crmoco0 TMONMydeHUs JTHIIeHA. Peakius TOpeHHs: CHHUPThl KaK TOTUIUBO.



CnuproBoe Opoxenue. depmentsl. Bogopoansie cBszu. [IpuMeHnenue meraHosia ¥ dTaHona. PU3MONIOTHYECKOE JEHCTBUE
METaHOJIa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA. AJIKOTOIU3M.

MHOroatoMHbl€ CHHUPTHI. ODTUJICHIVIMKOAb WU TIHIEPUH KaK MPEACTABUTENH MPENEIbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakiusi HA MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHHE JJIsI PACIIO3HABAHMS INIMIEPUHA B COCTABE KOCMETHYECKUX
cpeacts. [IpakTuueckoe MPUMEHEHUE ITUIICHTJIMKOIIS U TIIMLEPUHA.

®enon. Apomatuueckune cnuptbl. CTpoeHune MoJeKynbl (eHona. B3zanMHOe BiIusiHME aTOMOB B MoJeKylse ¢eHoa.
XuUMUYECKUEe CBOMCTBA: B3aUMOJICHCTBHUE C HATPUEM, THAPOKCUAOM HaTpusi, OpomoM. KauecTBeHHas peakius Ha (heHOI.

[Ipumenenue enona.

KapGonwibnble coenunenusa. KapOonunpHas rpynna. Anpaeruanas rpynna. Asnpaeruasl. Keronsl. M3omepus wu
HOMEHKJaTypa. [lodydyeHne M XWUMHYECKHME CBOWCTBA QJIbACTHIOB. Peakuny OKUCIEHUS W NPUCOECAUHEHUS aJbJACTHIIOB.
Mertanans (popMasibIeTH/1) U dTaHaJb (aleTadbIeru) Kak NpeICTaBUTEIN MpeAeIbHbIX allbieru0B. KauecTBEHHbIE peakiiuy Ha
KapOOHUJIbHYIO TPYIITY (peakius «CepeOpsIHOTO 3epKaiay, B3aumoaecTBue ¢ rujgpokcuaoM meau (I11)) u ux nmpumenenue ajis
OOHapy>KeHMsI TPEJEIbHBIX aJbJCTUIOB B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH anbpAeruyioB. [IpumeHeHue
dbopmaiiblieruia u aleTaabIeTrua.

Kap6onossie kucnotel. KapOokcunbHas rpynna (kapOokcorpymma). M3oMepuss 1 HOMEHKIATypa KapOOHOBBIX KHCIIOT.
OmHOOCHOBHBIE TIpeJeNIbHBIE KapOOHOBBIE KUCTOTHI. [loilydeHre OgHOOCHOBHBIX MPENENbHBIX KapOOHOBBIX KUCIOT YKCYyCHas
KHCJIOTa KaK MPEJCTaBUTEb MPEIEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA (Ha MpUMepe YKCYCHOU
KHCJIOTBI): pEaKIHH C METa/UIlaMU, OCHOBHBIMH OKCHJAMH, OCHOBAHMSIMH U COJIAIMH KaK TIOJITBEPXKJIEHUE CXOJCTBA C
HEOPraHMYECKUMH KHUCJIOTaMu. Peakuusi sTepuuKalMi Kak CHoco0 MOJIy4YeHUs CIOXHBIX 3¢upoB. [IpumMeHeHue ykcycHoOU
KHCIIOThL. MypaBbuHas kucioTa.Anerarsl. [IpeacraBienne o BbICIINX KAPOOHOBBIX KUCIOTAX.

Cnoxuble »¢upsl U xupbl. Homenknatypa. IlonydyeHue, XuMMHUYECKHE CBOWMCTBA CIOXHBIX 3(uUpoB. Peakuus
srepudukanuu. CraoxxHbie YPUPHl KaK MPOAYKTHI B3aUMOACHCTBUS KapOOHOBBIX KUCJIOT CO cUpTamMu. [[puMeHeHHne CIOKHBIX
73(uUpoB B MUIIEBOW U mapprOMEpHON MPOMBIIUICHHOCTH. JKUpBI Kak CIOXHBIE 3(DUPHI TIUIEPUHA W BBICHIUX KapOOHOBBIX
KUCITIOT. PacTUTENbHBIE U )KUBOTHBIE JKUPBI, UX COCTaB. Pacrno3HaBaHWe paCTUTENBHBIX KUPOB HA OCHOBAHUHU UX HEMPEAECIHLHOIO
xapaktepa. [Ipumenenue xupoB. ['HIpOIU3 UM OMBUIEHUE JKUPOB KaK CIOCOO MPOMBIIUIEHHOTO MOJYYEHUsl COJIEW BBICIIMX
KapOOHOBBIX KUCJIOT.

Mpbuia Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT. Moroiue cBoicTBa Mbuta. CHHTETHUECKHE MOFOIIHNE CPEJICTBA.

VYrneBonpl. Knaccuduxarus yrieBogoB. Monocaxapuasl. Onurocaxapuabl. [lucaxapuasl. Haxoxnenune yrieBoaoB B
npupone. I'moko3a kak anpaeruaocnupt. bpoxkenue rmoko3bl. @pykrosza. Caxaposza. ['maponms caxapo3bl. Kpaxman u



LEJUTI0JI03a KaK OMOJIOTMYECKHE MOJIMMEpPhl. XMMHUYECKHEe CBOMCTBA Kpaxmalla U LEeJUTI0NI03bl (THAPOIN3, KaUeCTBEHHAs! peaKIIus
c HoJ0M Ha Kpaxmal U ee NMPUMEHEHHE /I OOHapY)KEHHUs Kpaxmalla B MpoJayKTax nurtanusd). [I[puMeHenue u Guosoruyeckas
poJib yriieBoJ10B. [ToHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOro BOJIOKHA. Aueruinesutono3a Kinaccudukanms
BOJIOKOH.

Wnentudukaims opraHnyeckux coequHeHui. ['eHeTrueckas CBsi3b MEXY KJIaCCaMH OPTraHUYECKUX COCAMHEHHM. Turmbl
XUMHAYECKUX PEAKINNA B OPTaHUYECKOU XUMUHU.

A3oTcoaepxaliye OpraHudYecKue CoeJUHECHUs.

AmuHOKHMCIOTE U Oenku. CocTaB MU HOMEHKIarypa. AMHHBL. AMuHorpynna. AHwiuH. [lodyyeHue um XUMHUYECKHE
CBOMCTBa aHWJIMHA. AMHHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHUYecKue coequHeHus. M3oMepuss 1 HOMEHKIaTypa. bunonspHsii
noH. Ilentuanas cBa3b. buonornyeckoe 3Ha4Y€HUE 0-aMUHOKUACIOT. O0JaCTH NPUMEHEHUSI aMUHOKHCIIOT. XMMUYECKHUE CBOWCTBA
amuHokuciotr. Ilentunpl. IlomunenTtuasl. 'muumn. benku kak npupogsbie Ouomnonumepbl. CocTaB U CTpoeHHE OEIKOB.
XHUMHUUYECKHE CBOICTBA OEJKOB: THIPOJM3, AeHaTypauus. OOHapykeHHe O€lIKOB NpH MOMOIIM KAaueCTBEHHBIX (LIBETHBIX)
peakuuii. [IpeBpaitienust 6e1K0B MUK B opranu3Me. buonornueckue pyHKIUU OEIKOB.

A3sorconeprkaiue rereporukiandeckue coenuHenus. [upuaun. Iuppon. [Iupumuaun. IlypuH. A30THCTBIE OCHOBAHUS.

Hyxiniennossie kucnorsl. Hykieornasl. KoMmuieMeHTapHbIe a30TUCTBIE OCHOBAHMS.

XUMHS U 310pOBbE YesnoBeka. PapMakoIOruyecKas XuMHUsI.

XumMus mNoJIMMepoB

[Tomumepsr.  Crenens  nonumepusauumu. MoHoMmep.  CTpykTypHOE€  3B€HO.  TepMOIIaCTUYHBIE — IOJMMEPHI.
Crepeoperyinsipapie  nonumepbl.  [lonmuatunen. Ilomunponunen. Ilonurerpadropatunen. TepMopeakTHBHBIE MNOJUMEPHI.
®enonopopmanbaeruanbie cmoibl. [lnmactmaccel. @enomnactel. Amunomiactel. [lenomnactel. [Ipupoansiii kayuyk. Pe3uHa.
D0oHut. CunTeTHYecKkue kayuyku. Cunternueckue BojokHa. Kanpos. JlaBcaH.

JlemoHcTpanum.

—O0pa31bl OpraHMvYeCcKuX BEIIECTB U MaTepruanoB. Moiean MoJIeKyl OpraHMYeCKUX BEIlEeCTB

—OTHOLIEHUE aJIKaHOB K KHCJIOTaM, I1IeJIouaM, pacTBOPY NIEpMaHraHara Kajius 1 OpoMHOM BOJE.

—Moenu MoJieKyJ1 TOMOJIOTOB U n30oMepoB. [losydenue ameTmieHa kapOuIHbIM criocoooM. B3anMoielicTBre aleTuiieHa ¢
pacTBOpPOM TIepMaHTaHaTa Kaius U OpOMHON Bojaou. ['opeHue amerusieHa. PaznoskeHne kaydyka Mpy HarpeBaHWW U UCTIBITAHUE
NPOAYKTOB pa3jioKeHUs. 3HaKOMCTBO C oOpa3lamu kKayuykoB. beHzon kak pactBoputesnb. ['openue Oenszona. OTHolIeHHE
OeH3oJ1a K OpOMHOM BOJIe ¥ pacTBOPY NepMaHranara Kajiaus. OKHCIEHUE TOIyo0Ia

—PactBOpeHue B aneToHe pa3NUYHBIX OpraHndeckux BemecTB. OOpa3ibl MOIOIIMX U YUCTAIINX CPEICTB.



—O0pas31bl TacTMmace,
JlaGopaTopHbIe ONbITHI.
N3roroBiieHre MOIeNIel MOJIEKYJTl YTIEBOJOPOIOB
O3HakomileHHE ¢ 00pa3iamMu NpOAYKTOB HeTenepepadboTKu
Oxucnenue staHosa okcugom meau(Il).
PacTtBOopeHnue rimiieprHa B BOAE U peakius ero ¢ ruapokcuaom meau (11).
Xumudeckue cBoicTBa peHona
Oxkucnenue MeTaHayIsi(3TaHas) OKCUIOM cepedpa.
Oxkucnenue Metanais (3tanas) rugpokcuoMm meau(IT)
PacTBOpUMOCTE KUPOB, 10KA3aTEIbCTBO UX HEMPEICIBHOTO XapaKTepa, OMbIJICHUE KUPOB.
CpaBHeHUE CBOMCTB MbLIa 1 CHHTETUYECKUX MOIOIIUX CPEJICTB
0. CsolicTBa ITIOKO3BI KaK albJACTHIOCITHPTA.
1.  BsaumopeiicTBre caxapo3bl C THIPOKCUIOM KaJIbIIHS.
12.  IIpurortoBieHHe KpaxMaJlbHOTO KJIEHCTEpa U B3aUMOJICHCTBUE C OJIOM.
13. Tunponus kpaxmana. O3HaKOMIIEHHE ¢ 00pa3iaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
14. IIBerHble peakiuu HA OCJIKU
IIpakTnueckne padoThl
1.«IlonyyeHue 3TUIIEHA U U3YYEHUE ETO CBOMCTBY.
2. «Ilony4yeHne yKCyCHON KHUCIOTHI U U3YYECHUE €€ CBOWCTBY.
3. «PemeHune 3KCriepUMEHTANIBHBIX 337]a4 Ha PaClO3HABAHKNE OPTAaHUUECKUX BEIIECTBY.
4. «Pacno3HaBaHueE MJIACTMACC U BOJIOKOH.

HRoOo~NoOO~WNE

11 kaacc (344; 14. B Heneno)
Teopernyeckue 0CHOBbI XUMUHU
Crpoenue BemiectBa. CoBpeMeHHass MOJEIb CTPOCHHUS aTroMa. OJEKTpoHHas KoHpurypamus atoma. OCHOBHOE H
BO30YKIEHHBIE COCTOSIHUS aroMoB. Kiaccupukaiius XMMHYECKHX 3JIeMEHTOB (s-, P-, d-aiementhl). OCOOCHHOCTH CTPOCHHUS
DPHEPreTUYECKNX YpoBHeH artoMoB d-snemeHToB. I[lepmommueckas cucrema xumudeckux osnemeHtoB .M. Menneneena.
O®usnuecknii cmbica [lepuoanueckoro 3akona JI.M. Menneneesa. [IpruurHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB
U UX COCIMHEHUH MO MepuojaM W TpynmnaM. DJIEKTPOHHAsT MPUPOJa XUMHUYECKOW CBSI3H. DJIEKTPOOTPULIATEIbHOCTh. Buabl



XUMHUYECKOUN CBSA3U (KOBaJieHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOJIHAsA) U MEXaHU3MBbI ee oOpa3zoBaHus. Kpucraminyeckue u
amop(dHbie BemecTBa. THUMBl KPUCTAUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJsSpHAsi, MOHHAs, MeTajuinueckas). 3aBUCUMOCTh
(U3MYECKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON pemeTku. [[pruunHbl MHOroOOpa3us BEIlIecCTB.

XUMUYECKUE pPEaKLIHMHU. ['OMOr€HHbIE M TETEPOreHHble peakiuuu. CKOPOCTh PEaKlMH, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
(aKTOpOB: MPUPOJIBI PEArHPYIOIIUX BEIIECTB, KOHIEHTPAIMN PEarupylolnuX BeIIeCTB, TEMIEPATYPhl, TUIOMAAN PEAKIIMOHHOM
MOBEPXHOCTH, HAIMYUS KaTaim3aTopa. Poilb KaTaim3aTOpoOB B TPHUPOJE M MPOMBINIJICHHOM Mpou3BoacTBe. OOpaTuMoCTh
peakiuii. XMMUYECKOE PAaBHOBECHE W €r0 CMEIICHHUE MOJ JECHCTBUEM Pa3IUYHBIX (PAKTOPOB (KOHIICHTpAIUs PEareHTOB WJIU
MPOAYKTOB pPEaKLUM, JTABJICHHE, TeMIepaTypa) s CO3JaHUs ONTUMAJbHBIX YCIOBUU MPOTEKAHUS XUMHUYECKUX IMPOIECCOB.
Hucniepcubie cuctemsbl. [lonstue o kommouaax (3osm, renu). MctuHHbIe pacTBOpbl. Peaknnu B pactBopax 3iaeKTpoauToB.pH
pacTBopa Kak MokaszaTeilb KUCIOTHOCTH cpenbl. [ uaponu3 cosield. 3HaueHne TUAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX MPOIEcCax.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUA B MPUPOJE, MPOU3BOJCTBEHHBIX MPOLECCAX U KUZHEACATCIBHOCTH OPraHU3MOB.
Heoprannyeckasi xummust

Mertamnbl. CriocoObl moiydeHuss meTawioB. Jlerkue u Tsokénble MeTaiuibl. JlerkoruiaBkue M TYroIUTaBKUE METalIbI.
Merannuueckue snemMeHTl A- u b-rpynn. Meas. Hunk. Turan. Xpom. XKenezo. Hukens. [Inatuna. Cmassel. Jlerupyromue
nobaBku. Yépusie metamwbl. [[BetHsie meramibl. Uyryn. Cranb. JlerupoBanubie cramu. OKCHUIBI U TUIPOKCUIBI METAJIOB.
Hewmeramnel. [Ipocteie BemecTBa — HeMeTallibl. Yriepod. Kpemuauit. A3ot. ®ocdop. Kucnopoa. Cepa. @Top. Xmop. Kucinornsie
okcubl. Kucnoponaconepxamue kuciioTel. CepHas Kuciaota. A30THas Kuciaota. BonopoaHbie COeIMHEHUSI HEMETAILIOB.

OKHCITUTETFHO-BOCCTAHOBUTENLHBIE CBOMCTBA MPOCTHIX BEIECTB — METAJJIOB TJIABHBIX M MOOOYHBIX MOATpyNN (Menb,
’KeJIe30) U HEeMETaJUIOB: BOJOPOJa, KUCIOpOa, rajJoreHoB, cephl, a3ota, Gocdopa, yriaepona, kpemaus. Koppos3usi MmeTasios:
BUJIbI KOPPO3UHU, CIIOCOOBI 3alTUTHI METAJUIOB OT KOPPO3UU. IIEKTPOIU3 PACTBOPOB U paciiiaBoB. [IpuMeHeHne seKkTpoau3a B
MIPOMBIIIIJIEHHOCTH.

XHUMHUSA U KU3Hb

Hayunbie Metonsl mo3Hanusi B xumuu. Mcrounuku xumuuyeckor uHdopmanuu. [lowck uHbopmanuu 1Mo Ha3zBaHUSIM,
UJIeHTUPUKATOpaM, CTPYKTYpHBIM (popmyrnam. MojenupoBaHue XUMUUYECKUX TMPOIECCOB W SIBIICHUM, XUMUUYECKUN aHAIU3 U
CHUHTE3 KaK METO/Ibl HAYYHOI'O TO3HAHUA.

Xumust u 370poBbe. JlekapcTBa, (epMEHTBI, BUTAMHHBI, TOPMOHBI, MUHEpaidbHbIe BOJbI. [IpoOiieMbl, CBs3aHHBIE C
MpUMEHEHNEM JIEKapCTBEHHBIX MpenapaToB. BpenHbie mpUBBIUKH U (GaKTOPHI, pa3pylIaloiue 310poBbe (KypeHue, ynorpedieHme
aJIKOTOJIs1, HapKoMaHnusi ). PatimonansHoe nutanue. [lumesbie no6aBku. OCHOBBI TUIIEBOW XUMUMU.



XuMHsI B TIOBCEIHEBHOM >KuM3HM. Motomue u uyuctsamme cpeactBa. CpeactBa O0pbObl ¢ OBITOBHIMH HACEKOMBIMMU:
penesieHThl, HHCeKTUlUbl. CpecTBa IMYHON TUTUEHB U KocMeTHKH. [IpaBuia 6e3omacHoil paboThl ¢ €IKUMU, TOPIOYUMU U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMH ObITOBOW XUMUHU.

XUMHS U CeNTbCKOE X0351UCTBO. MUHEpalibHbIE U Opranrueckue yaoopenus. CpeacTBa 3aluThl paCTEHUN.

Xumus U sHepreTuka. [IpupoaHbie UCTOUHUKHU YTaeBOA0poa0B. [IpupoiHbIil U MONMyTHHIA HEe(PTSHON rasbl, UX COCTaB U
ucrnonp3oBanue. CoctaB HedTH U ee nepepadoTka. Hedrenpomykrel. OxTaHoBoe unciao Oen3uHa. OxpaHa OKpYKArOIIEH CpeIbl
npu HepTenepepaboTKe U TPAHCIOPTUPOBKE HEPTEMPOIYKTOB. AJIBTEPHATUBHBIC HCTOYHUKHU YHEPTUH.

Xumusi B ctpoutenbcTBe. lleMent. berton. Ilogbop oNTUMaIbHBIX CTPOUTEIBHBIX MATEPHATIOB B MPAKTHYECKOU
NEATEIIBHOCTH YEJIOBEKa.

XUMHS ¥ 3KOJOTHUA. XUMUYECKOE 3arpsA3HEHHE OKPY’KaloIllel cpelbl U ero nocienctsus. OxpaHa rugpoc@epsl, MOYBbI,
atMocdepsbl, Ghaopsl U (HayHbl OT XUMHUYECKOTO 3arpsI3HCHMUS.

JdemoHcTpanuu.

—Moien HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METAINTMYECKUX KPUCTATUIMYECKUX PEMIETOK.

—Mopenu MOJIeKyJ1 B30MEPOB U TOMOJIOTOB

—Pa3nuuHble TUIIBI XUMUYECKUX PEaKIUid, BUJIEO ONBITHI 10 OPraHUYECKON XUMUHU.

—QOO0pas3iibl METaNIOB U UX COSMHEHUH, CTIIaBOB.

—B3auMoencTBre METaIoB ¢ KHUCIOPOJIOM, KUCIIOTAMHU, BOJOM.

—JlokazaTenbcTBO aM(POTEPHOCTH ATFOMHUHHUS U €T0 TUIPOKCHIA.

—BzaumopelicTBre MeIU U Kelle3a C KUCIOPOI0M; B3aUMOICUCTBUE ME/IM U XKeJe3a C KUCIOTaMU (CepHasi, COJISIHAs ).
—Tlonyuenue ruapokcuaoB meau (L) u xpoma (1), okcuaa meau.

—B3anmoaencTBue OKCUI0B U TUJIPOKCUIOB METAJUIOB C KUCITOTAMH.

—JlokazarenbcTBO ampoTepHoCcTH coeauHeHuit xpoma(1ll).

—O0pa3iibl HeMETAIIJIOB.

—Mogenu KpuCTAIITMYECKUX PEeMETOK anMasa u rpadura.

—I[lonyyenne amMmmmuaka v XJI0pOBOJIOPO/Ia, PACTBOPEHUE UX B BOJIE, JOKA3aTENBCTBO KUCIOTHO-OCHOBHBIX CBOKMCTB 3TUX BELIECTB.
—Curanue yrisi ¥ cepbl B KUCIOPOJE, ONpPEACICHUE XUMUYECKUX CBOWCTB MPOAYKTOB CropaHus. B3aumonelcTBue ¢ MelIbio
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, KOHIICHTPUPOBAHHOW U pa30aBI€HHON a30THOM KUCIIOTHI.

—QO0pas3iipl CpencTB OBITOBON XUMUU, HHCTPYKIIUH 110 UX TPUMEHEHUIO.



JlabopaTopHbIe ONBITHI.

1. V3yyeHue BIUSHUA pa3audHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKIIH.

no

3. T'unponus coneil.

IIpakTnyeckue padoTbl

N =

Onpez[eﬂeHHe pCaKknIuu CpCabl YHUBCPCAIbHBIM HHAUKATOPOM.

[IpuroroBneHue pacTBOPOB C 3aJaHHOW MOJISIPHON KOHLICHTPALIMEN.
Pemenne sxcniepuMeHTanbHbIX 3a1a4 0 TeMe «MeTauiby

3. Pemenne 9KCIICPUMCHTAJIbHBIX 3aJav I10 TEMC «Hemeramib

3. TeMaTH4eCKOro pacnpeeseHus C YKa3aHUEM KOJIMYECTBA YacOB, OTBOJMMBIX Ha ocBoeHne Kaxaou teme 10 - 11 knace

No TeMmsbl KoanuecTBo yacoB
/I
ABTOpCKas PaGouas nmporpamma
nmporpamma
Bcero | [Ipaktuueckue pabotsl |  KoHTposnbHBIE pabOTHI
1 Teopuss XUMHUYECKOTO CTPOEHHsS] OpPraHUYecKux | 3 3
coenHeHMi. [Ipupota XUuMUYECKHX CBA3EH
2 YrneBoaopozs 9 9
2.1 | TlpuaenbHbIC YTICBOIOPOIBI — ATKAHBI 2 2
2.2 | HempenenvHbie YTII€BOOPOBI (ankensr, | 4 4 1
QJIIKO/IMCHBI U AJIKUHBI)
2.3 | Apenbl (apoMaTHUECKUE YTIEBOJOPO/IbI) 1 1
2.4 | IlpupoaHble  WCTOYHUKM U mepepaboTka | 2 2
YTJICBOJIOPOIOB
3 Kucnoponcoaepxkamiue oprannueckue | 11 11
COEIMHEHHMS
3.1 | Criuptel 1 peHOBI 3 3
3.2 | Anmpaerunl, KeTOHBI M KapOOHOBBIE KUCIIOTHI 3 3 1




3.3 | Cnoxunsie 3¢upsbl. XKupbl 2 2

3.4 | YrueBonasl 3 3

4 A3oTcozepkalue OpraHn4ecKue CoeAMHEHUS ) 3) 1

5 XuMUS OIUMEPOB 6 6 1
Htoro: 34 34 3




TemaTn4yeckoe IVNIAaHUPOBAHHUE C OIIPEACICHUEM OCHOBHBIX BU/I0B yqeﬁnoﬁ ACATECJIBHOCTH.

10 kaacc
TeMbl, BXOAsSIIINE B JaHHbII OcHoBHOE coep:kaHue XapakTepucTHKA OCHOBHBIX BH/10B OcHoBHbBIE
pasiena 1o TeMaM JAesiTeJIbHOCTH YYEHUKA (Ha YPOBHE HalpaBJICHUHA
y4eOHbIX JeiicTBHIA) BOCHUTATETBLH
oii
JeITeIbHOCTH
Teopust XMuMHYECKOr0 CTPOEHHSI OPpraHnvyeckux coequHenuii. [lpupona xumuvecknx cesasei. (3 4)
Opranuyeckue BELECTBa. 1.Ilpenmer opranunueckoit xumuu. Teopus OOBSCHATDH, TOUEMY OPraHUYECKYIO I'paxxnanckoe
Xumuueckoe ctpoenue. Teopus XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX BEILIECTB. | XMMUIO BBIICJIMIIA B OT/ICJIbHBIN pa3fien | BOCIUTAHUE,
XUMHYECKOTO CTPOCHHMSI BEIICCTB. 2. CocTOosIHHE DJIEKTPOHOB B aTOME. xumuu. [lepedncnaTb OCHOBHBIE MONYJISIPU3ALH
VYraepoanslii ckener. M3omepus. DJIEeKTPOHHAS NMPUPOJAa XUMUUYECKUX CBA3EH B NPEANOCHUIKM BOSHUKHOBEHUS TEOPUM | 51 HAYYHBIX
M3omeprl. DHepreTuueckue OPTraHUYECKUX COCTMHCHHSIX. XUMHUYECKOTO cTpoeHus. Paznuyars Tpu | 3HaAHUI

YPOBHU U MOAYPOBHHU.
DnexTpoHHbIe opouTamu. Su P —
OnekTpoHbl. CIIUH AIIEKTPOHA.
CniapeHHbI€ 3JIEKTPOHBI.
DneKTpoHHAas KOHQUTYpaIIHsl.
I'paduueckue rnexkTpoHHbBIE
dopmynbl. CUrMa ¥ i - CBSI3H.
MeToa BaICHTHEIX CBSI3EH.
OyHKIMOHATbHAS TPYyTIIA.

3. Knaccudukaius coequHEeHHH OpraHu4eCcKHX.
JemoncTpanuu. O6pasisl OpraHuuecKux
BEIIIECTB U MaTepuanoB. Moaenu MOJIEKY
OpTraHN4YC€CKUX BCIICCTB

OCHOBHBIX THIIA YTJIEPOAHOIO CKEJETa:
Pa3BETBIEHHBIN, HEPA3BETBICHHBIN U
HUKINYeCKUi. OnpenensaTh Haau4ne
aTOMOB YIUIEpO/A, BOJOPOJA U XJI0pa B
OpraHMYECKUX BellecTBax. PasnnuaTth
MOHSATHSI «3JIEKTPOHHAS 000JI04YKa» U
«QNEKTpOHHas opOuTamby. M300paxars
AEKTPOHHBIE KOHPUTYpALIUU ATOMOB
3J€MEHTOB 1-T0 U 2-T0 IEPUOJOB C
MTOMOIIBIO AJIEKTPOHHBIX U
rpauuecKux IEKTPOHHBIX (POpMYIL.
OOBACHATH MEXaHU3M 00pa30BaHUS U
0COOEHHOCTH G- U TT- CBSI3EH.
Onpenensitb NPUHAATIEKHOCTh
OpPraHMYECKOT0 BEIIECTBA K TOMY WJIN
WHOMY KJIacCy IO CTPYKTYPHOU

dhopmyie.




2. YraeBoaopoasl (9 4)

2.1. llpenenbHbIe YrieBOAOPOAbI — AJKAHBI (2 4)

[IpenenbHbIE YrIeBOAOPOIBI 4. DIeKTpPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe | OOBICHATH MPOCTPAHCTBEHHOE [Tonynsapuzanu
(anxansl). Bo30yxnénnoe aJIKaHOB. [ OMOJIOrH ¥ U30MEPHI AITKAHOB. CTPOCHHE MOJIEKYJI aJIKAHOB HA OCHOBE | 51 HAYYHBIX
COCTOSTHUE aToMa yriepoja. 5. MeTan — npocTemuii npeacTaBUTENb MPEICTABJICHUI O THOPUIN3AIINH 3HAHUH,
Tubpuan3anys aTOMHBIX AJIKaHOB. opbuTaneit aroma yriepoja. JKOJIOTUYECKOE
opb6uTaneit. ['omomnoru. JdemoHcTpanuu. OTHOIIEHHE aJIKAHOB K N3roraBnuBath MOJEIHN MOJIEKYI BOCIIUTAHUE
I'omonornueckas pasHOCTb. KHMCJIOTaM, IIEeJ0YaM PacTBOPY IIepMaHIraHara AJIKaHOB, PYKOBOJICTBYSICh TEOPHUEHN

['omonoruyeckuii ps. Kanusi 1 OpOMHOI1 BoJe. XUMHUYECKOTO CTPOCHUSI OPTraHUYECKUX

MexnyHapoaHas HOMEHKJIaTypa JladopaTopHblii onbIT. M3roToBieHue moaeneit | Bemects. OTIWYaTh TOMOJIOTH OT

OpraHUYECKUX BELIECTB. MOJIEKYJI YTJI€BOJOPOIOB n3oMepoB. Ha3bIBaTh ajnkaHbl 110

H30oMepus yriepoHOro CKesera. MEXKIYHapOAHON HOMEHKIIATYpE.

Peakuuu 3amemenus CocTaBiATh ypaBHEHUS XUMUYECKHUX

(ranoreHMpoBaHUE), peakiui, XapakTepU3yOINUX

JErUIpupOBaHusl, U30MEPU3ALIUU XUMUYECKHE CBOMCTBA METaHa U €ro

ankaHoB. LlenHbIe peakuy. romMoJoros. Pemare pacué€rHsle 3a1auun

CBOOOIHBIE paIUKAIIBI. Ha BBIBOJ] JOPMYIIBI OPTaHUIECKOTO
["aJ10reHONPON3BOIHBIE AIKAHOB BEILIECTBA.

2.2. HenpeneJibHbIE YIJ1€BOA0POABI (AJKeHbI, AJIKAANECHbI U AJIKHHBI) (4 1)

Kpatnsie cBsa3u. HenpenensHbie 6. HenpenenbHbie yrneBoaopoabl. AJIKEHBI: OOBsaCHATH pocTpaHcTBeHHOE cTpoeHue | [lomynsapuzanu
YTIIEBOAOPOABI. AJKEHBI. SP - CTPOEHHE MOJIEKYJI, TOMOJIOTHSI U H30MEPHSI. MOJIEKYJIbI 3TUJIEHA Ha OCHOBE sl HAyYHBIX
['uGpunuzanus. ITeH (ITUICH). [Tonmyuenue, cBOWCTBA M IPUMEHEHHUE AIKEHOB. | MPEACTaBICHUN 0 THOPUIU3ALINN 3HaHUM,
H3omepust nonoxeHus: IBOWHON 7. IlpakTuyeckas padora Nel «Ilomyuenue aTOMHBIX opOHTasell yriuepoja. JKOJIOTHYECKOE
cBs3u. [IpocTtpancTBeHHas STUJIEHA U OMBITHI C HUM. N300paxath CTpYKTYpHBIE (OPMYIIBI BOCIIUTAHHE

nu30Mepus (CTEPEO-U30MEpHsI).
Peakuuu npucoeuHeHUS
(ruapUpOBaHKE, TAIOTEHUPOBAHUE,
TUApaTAaIys ), OKUCICHUS U
MOJTUMEPH3AITH AJTKSHOB.
BricokomonekynspHbie
coenuHenus. KauectseHHbIE
pEaKIuu Ha TBOMHYIO CBS3b.

8. ATkaIveHsl.

9. AnieTuieH U ero roMoJIOTH.
HemoncTpauuu. Moienm MOJEKY TOMOJIOTOB
1 u3oMepoB. [lonyuenue aneruiena
KapOuIHBIM ciocoOoM. B3zanmoneiictBue
alleTUJIEHA C paCTBOPOM MEepMaHraHaTa Kajlus
u OpoMHO# Bojoi. ['opeHune aneruieHa.
Paznoxenune kaydyka npu HarpeBaHuU U

AJKEHOB M UX U30MEPOB, HA3bIBATh
QJIKEHBI 10 MEXyHAPOTHOU
HOMEHKJIAType, COCTaBIATh (POPMYJIbI
AJIKEHOB 110 UX Ha3BaHMSIM.
CocTaBnsiTh ypaBHEHUSI XUMHUYECKUX
peakiuii, XapaKTepu3yIoInuX
XUMHYECKHE CBOMCTBA aJIKCHOB.
ITonyuars 3tunen. JlokassiBaTh




AJnkaaueHsl (IMeHOBBIE
yriaeBonopoasl). JluBunun
(6yraagmen-1,3). U3omnpen (2-
mMeTunaoyraauen-1,3).
ConpsikEHHbBIE TBOWHbBIE CBSI3HU.
Peakuuu npucoenuuenus
(rajoreHupoBaHUA) U
MOJIMMEPU3AIUHY ATTKATUEHOB.
AnerunieH (3TuH). MexkiaccoBas
uzomepus. SP-I'nbpuauzanus
3JICKTPOHHBIX opOuTaneil. Peakiun
MIPUCOCIUHECHHUS], OKHCIICHUS U
MOJIMMEPU3AINH AJIKHHOB

UCIIBITAHUE TIPOJYKTOB PA3JI0KEHHUSI.
3HAaKOMCTBO C 00pa3aMy Kay4dyKoB.

HENpeIeNbHbINA XapaKTep ITUICHA C
IIOMOUIbIO0 KAYECTBEHHON pEeaKIMK Ha
KpaTHbIe CBsA3U. COCTaBIIATh YPABHCHHUS
XUMHYECKUX PEAKIUH,
XapaKTEPU3YIOIIUX HENPEACIbHBIN
xapakrep ankaaueHoB. OObICHATH SP-
rUOpUIN3ALMIO U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIBI AllETUIICHA,
Ha3bIBaTh TOMOJIOTH allCTUJICHA 10
MEXIYHAPOAHOU HOMEHKIIATYPE,
COCTaBJIIATh YPAaBHEHUS PEaKLM,
XapaKTEepU3YIOIINUX XUMUYECKUE
CBOICTBA allETUJICHA

2.3. Apenbl (apoMaTu4ecKue yrieB

oxopoasi) (1 1)

Apenbl (apomaTuyeckue 10. bensoun u ero romosnoru. CoiicTBa 6er30ma | OOBACHATH IEKTPOHHOE U I'paxnanckoe
yrieBoaopoabl). benszou. Y €r0 TOMOJIOTOB. IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI | BOCIIUTAHHUE,
benzonbHoe KoNbI1O0. TOMyOII. JemoncTpaumnu. beH3011 Kak paCTBOPUTEIb. OeH3oa. MOMYJISIPU3ALN
N3omepus 3amectureneil. Peakiuu | ['openue 6enzona. OTHoieHne 0eH3ona K N300paxkaTh CTPYKTYpHYIO (GOpMYITY sl HAyYHBIX
3aMeInIeHus (TraJoreHupoBaHue, OpOMHOI BOJ/IE U PaCTBOPY IIEpMaHTaHaTa OeH3osa ByMs criocobamu. 3HaHUH,
HUTPOBAHUE), OKUCIICHUS U kanusi. OKUCIIEHNE TOIyoJIa OOBsCHATD, Kak CBOMCTBA OeH3011a IKOJIOTHUECKOE
IPUCOEANHEHNS apEHOB. 00yCIIOBJIEHBI CTPOCHUEM €0 MOJIEKYJIbI. | BOCIIMTAHUE
[Tectunmnel. ['eHeTHUECKas CBA3b CocTaBiATh ypaBHEHUS PEAKIINIA,

apeHoB C JIpyruMHu XapaKTePU3YIOIINX XUMHUECKHE

YIJI€BOIOPOAAMHU cBo¥icTBa 0€H30J1a M €r0 TOMOJIOTOB

2.4. IlpupoaHble HCTOYHUKH U NepepadoTKa yrjieBoa0poaoB (2 )

[Tpuponnsriii raz. Heds. 11. ITpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB. | XapaKTEpH30BaTh COCTaB IPUPOJHOTO I'paxxnanckoe
[TomyTHbIe HEPTAHBIE TA3bI. [TepepaboTka HEPTH. ras3a ¥ IOIyTHBIX HE(TSHBIX ra30B. BOCIIUTAHHUE,
Kamennslit yroms. 12. KonrpoabHas padora 1 mo remam XapakTepru3oBaTh CIIOCOOBI MEpepabOTKH | MOMYISIpU3aIn
Ileperonka Hedu. «Teoprss XUMHUYECKOTO CTPOEHUS HepTH. OOBACHATH OTIMUUE OCH3UHA sl HAyYHBIX
PexTudukanuonHas KojaoHHa. OPTraHWYECKHUX COECTUHEHUIN, MPSIMON MEPETOHKHU OT KPEKUHT - OCH3MHA. | 3HAHUIA,
bensun. Jlurpoun. Kepocus. «YTIeBOAOPOABI». JKOJIOTHYECKOE
KpekuHr HeTenpo1yKToB. JlabopaTopHblii onbIT. O3HAKOMJIEHUE C BOCIIUTAHUE




[Tuponuz

oOpasramMu npoIyKTOB HedTernepepadboTKu

3. Kucjiopoacoaep:xamue opranudeckue coequuenus (11 1)

3.1. CnupTsl 1 deHousI (3 1)

Kucnopoaconepxamue 13. OnqHoaToMHbIE TTPEIEIbHBIEC CTUPTHI. N3o6paxats 001Iyro hopmMyiny I'paxxnanckoe
OpraHUYECKHUEe COCTUHEHUS. [Tonyuenue, XUMHUYECKUE CBOWCTBA U OJIHOATOMHBIX TPEJEIbHBIX CIIUPTOB. BOCIIUTAHHE,
OpnHoaTOMHBIE NPEEIbHbIE IIPUMEHEHHE OJTHOATOMHBIX IPEEIIbHBIX OO0BsacHATH 00pa3oBaHUE BOJOPOIHOM HOMYJISIpU3aLu
cruptThl. DyHKIIMOHATBHAS TPYINA | COUPTOB. CBSI3M U €€ BIUSHHUE HA GU3NYECKUE S HAyYHBIX
cnupToB. MetaHoi1 (METUIIOBBIN 14. MHOrOoaTOMHBIE CIIUPTHI. cBoiicTBa criupToB. CoCTaBIATh 3HaHUH,
cnupT). ITaHod (3THIOBKIHA criupT). | 15. DeHobl U apOMATUYECKUE CITUPTHI. CTPYKTypHBIE (POPMYJIBI CIUPTOB U HX HKOJIOTHYECKOE
[lepBHUUHBI, BTOPUYHBIN U JlabopaTopHblie onbITbl. OKHCIEHUE U30MEPOB, HA3bIBAThH CIIUPTHI 110 BOCIIUTaHUE
TPETUYHBIA aTOMBI YTIepoa. sTanona okcugom meau (I1). PactBopenue MEXTYHApOJIHON HOMEHKIIAType.
Bonoponnas cBa3s. CimpToBoe TJIMIEPUHA B BOJIE U PEAKIIMS €0 C OOBACHATH 3aBUCUMOCTH CBOMCTB CITUPTOB
Opoxxenue. GepMEeHTHI. rugpokcunom menu(Il). Xummaeckue OT Hannuus HYHKIIMOHATILHOU TPYMIIHI (-
Bopoponnbie cBsizu. ATKOTONIM3M. | CBOMCTBa (eHOIIa OH). CocTaBiiTh ypaBHEHHs] peakui,
MHOroaTOMHBIE CITUPTHI. XapaKTEePU3YIOIIUX CBOMCTBA CIUPTOB U
OTUIEHTINKOIb. [ TuiepuH. UX MpUMEHEHHE. XapaKTepu30BaTh
KauecTtBeHHas peakuus Ha ¢bu3nonornyeckoe AecTBue MeTaHolIa u
MHOT0aTOMHBIE CIUPTHI. DEHOJTIBI. sTa”osa. CoCcTaBiIsATh YpaBHEHMSI peaKkui,
ApoMaTH4ecKUe CIIUPTBHI. XapaKTEepU3YIOIIUX CBOMCTBA
KauecTBennas peakuus Ha (eHoI MHOTOaTOMHBIX CIHMPTOB, U IPOBOAUTH

KauECTBEHHYIO PEAKIMIO Ha

MHOT'0aTOMHBIE CIUPTHI. OOBIICHATH

3aBHCUMOCTh CBOMCTB (peHosa OT

CTPOEHHS €T0 MOJIEKYJIbI, B3AUMHOE

BIIMSIHUE aTOMOB B MOJIEKYJIE HA IPUMEPE

(enona. CocTaBisATh ypaBHEHUS PEAKIIH,

XapaKTEpU3YIOIINX XUMHUYECKHUE CBOMCTBA

(dbenomna
3.2. AubJern/ibl, KeTOHbI H KApOOHOBBIE KUCJIOTHI (3 4)
KapOonunpHble coeuHEHMS. 16. KapOboHUIBEHBIE COETUHEHUS — CoctaBiath HopMyIbl H30MEPOB U I'paxxnanckoe
Kap6onumnbHas rpynna. anbaeruabl U keToHnbl. CBoWCTBa U TOMOJIOTOB aJIbJIETH/I0B U Ha3bIBaTh UX 10 | BOCIIUTAHUE,




AunbaeruiHas rpynma. AJlbJIeTU/Ibl.

Keronsl. Peakuuu okucieHus u
IIPUCOEAVHEHHUS aJIbJACTUIOB.
KauecTtBeHHbIe peakuyu Ha
anpaeruasl. KapooHoBbIE
kucnotel. KapOokcunpHas rpymmna
(kapOokcorpyrra).
OnHOOCHOBHBIE NpECIbHbIE
KapOOHOBBIE KUCIIOTHI.
MypaBpuHas KUCIIOTa. YKCyCHas
KHCII0Ta. ALIeTaThl

MPUMEHEHUE aJIbJIETUJIOB.
17. KapOoHOBBIE KUCTOTBI. XUMUYECKHE
CBOICTBa U MPUMEHEHHE OJTHOOCHOBHBIX
MpeIeTbHBIX KAPOOHOBBIX KHCIIOT.

18. IIpakTnuyeckas padora Ne 2
«Ilony4yenue u cBoiicTBa KapOOHOBBIX
KHUCIIOT».

JlemoncTpanuu. PactBopenue B aneTone
pa3IMYHBIX OPTAaHHUYECKUX BEIIECTB.
JlabopaTopHble onbIThbl. OKUCIIEHNE
MeTaHajs (3TaHass) okcuoM cepedpa(l).
Oxucnenue MetaHanis (3TaHals)
ruapokcuiom meau (1)

MEXyHapOJIHOM HOMEHKJIIAType.
OOBACHATH 3aBUCUMOCTB CBOMCTB
QJIBJIETUI0B OT CTPOEHUS UX
¢byHkunoHanbHO# rpynmsl. [IpoBoanuTh
Ka4eCTBEHHbIE PEAKIMH Ha aJIbJIETH/Ibl.
CocraBnaTh ypaBHEHUS PEaAKIUil,
XapaKTepU3YIOIIUX CBOMCTBA allbJETH/I0B.
CocTaBnsith (popMysbl U30MEPOB U
rOMOJIOTOB KapOOHOBBIX KUCIJIOT U
Ha3bIBATh MX T10 MEKIYHAPOIHON
HOMeHKJ1aType. OObICHATh 3aBUCUMOCTb
CBOMCTB KapOOHOBBIX KUCIIOT OT HATHYHS
¢dbynakuonansHoi rpynmsl (COOH).
CocTaBnaTh ypaBHEHUS peaKIuil,
XapaKTepU3YIOIUX CBOMCTBAa KapOOHOBBIX
KkucioT. [lomydars yKCYCHYIO KUCIIOTY H
JI0Ka3bIBaTh, YTO 3TO BEIIECTBO OTHOCUTCS
K KJaccy KucnotT. OTanyaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOH ¢ TOMOIIBIO
XMMHYECKHUX PEAKIUH.

MONYJISIPU3ALIH
ST HAYYHBIX
3HAHWMH,
JKOJIOTHYECKOE
BOCITUTaHUE

3.3. Ciro:xxnble 3¢pupsl. ’Kupsi (2 4)

Crnosxnble 3¢upsl. Peakuus
srepuduxanyu. llenounoii
TUAPOIIN3 CI0KHOTO ddupa
(ombuieHuE). JXKHpHI.
CuHTeTH4ecKre MOIOIIHe
CpEJICTBA.

19. CnoxHble 23pupsbI.

20. JKupsl. Moromue cpencraa.
JemoncTpanuu. O6pas3ipl MOIOIIUX
YUCTSAIIUX CPEJICTB.

JladopaTropHnble onbIThbl. PacTBOpUMOCTB
YKHUPOB, J0KA3aTEIbCTBO UX HEMPEJIENbHOTO
XapakTepa, OMbUICHHE )KUPOB. CpaBHEHHE
CBOWCTB MbLIa U CHHTETHYECKHX MOIOIIIX
CpeacTB

CocTaBnsTh ypaBHEHUS PEaKIIUi
srepudpukanuu. OObICHITH
OMOJIOTHYECKYIO poJib kUpoB. CobnoaaTh
npaBuia 6e30MacHOro OOpalleHus co
cpencTBamMu OBITOBOM XUMUH




3.4. YriaeBoasl (3 4)

VYrneBoasl. MoHOCaxapu/ibl. 21. Yraesonpl. I'moko3a. Onurocaxapuibl. OOBACHATH OMOJIOTHYECKYIO POJITh ['paxxnanckoe
I'moko3a. ®pykrosa. Caxapo3a. MIHOKO3bL. [IpakTruecku 10Ka3bIBaTh BOCIIUTaHHUE,
Onurocaxapuisl. {ucaxapuibl. 22. Ilonmucaxapunsl. Kpaxman. Ilemttono3sa. Hajn4re PyHKIIMOHAIBHBIX TPYII B MOMYJISIPU3ALN
Caxapo3a. [Tonucaxapumpi. 23. IIpakTuyeckasi padora Ne 3 «Pemienue | MOJEKYJE TITFOKO3HI. sl HAyYHbBIX
Kpaxman. I'nuxoren. Peakius HKCIIEPUMEHTAJIbHBIX 33/1a4 Ha nonydeHue 1 | OOBACHATH, KaK CBOMCTBA caxapo3bl 3HAHUH,
noJiMKoHAeHcauu. KayecTBeHHass | pacro3HaBaHUE OPTraHUYECKUX BEIICCTBY. CBSI3aHBI C HATMYHEM (DYHKIIMOHATBHBIX 9KOJIOTUYECKOE
peakius Ha kpaxmai. Llenmionosza. | JlabopaTtopHbie onbIThl. CBOICTBA IIIOKO3bI | TPYNI B €€ MOJIEKYyJe, U Ha3bIBaTh BOCIIUTAaHHE
ALeTHILEITI0N03a. KakK anpaerugocnupra. Bzaumoneicraue 00J1aCTH TPUMEHEHUS CaXxapo3bl.
Knaccudukanus BoiokoH €axapo3bl C TUIPOKCHUIOM KallbLIUA. CocTaBnaTh ypaBHEHHUS DPEaKIIHi,

[IpuroroBneHne KpaxMajabHOTO KJICHCTEpa U | XapaKTePU3YIOIIMX CBOMCTBA Caxapo3bl.

B3auMo/eiicTBue ¢ Hoxom. ['maponus CocTaBnaTh ypaBHEHUS peakiuit

kpaxmana. O3HakomiieHue ¢ oopazamMmu TUAPOIN3a KpaxMasa U MOJUKOHICHCAIIUN

MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH MoHocaxapuaoB. [IpoBoauts

KAueCTBEHHYIO PEAKIIMIO Ha Kpaxmal

4. AzoTcoaep:kalye oOpranndeckue coexuHeHns (S 4)
AzoTtcoaepikaiue opranudeckue | 24. AMUHBL CocTaBisATh ypaBHEHUS PEAKIIHM, I'paxxnanckoe
COETMHEHUSI. AMUHBI. 25. AMMHOKHUCIOTHI. benku. XapaKTEepPU3YIOLIUX CBOMCTBA aMUHOB. BOCITUTaHUE,
AMHHOTpyIIa. AHUIUH. 26. A3oTcoaeprkalue reTepouuKINYECKUe OOBACHATH 3aBUCIMOCTh CBOWCTB MONYJIsIpU3ALH
AMHMHOKUCIOTHI. bunonsipubrit coenuHeHus. HykiienHOBBIE KHCIIOTHI. AMUHOKHCIIOT OT CTPOCHHSI X ST HAYYHBIX
uoH. [lentuanas (amuaHas) 27. XuMHs ¥ 310pOBbE YEIOBEKA. (YHKIIMOHANBHBIX TpyI. Ha3bBaTh 3HaHUH,
rpynna. [lentuanas (amuaHast) 28. KonTposabHas pa6oTa 2 1o TeMam AMUHOKHCIIOTBI 10 MEXIYHApOJIHON JKOJIOTUYECKOE
cBs3b. [lentuael. [lomunentuasl. | «Kucnopoacoaepskaiue opraHu4ecKkue HOMEHKJIATYpE U COCTaBJIATh YPaBHEHUS | BOCIIUTAHUE

I'manmn. benku. Ctpykrypa
0eNKOBOM MOJIEKYIbI (IEPBUYHAS,
BTOpUYHAS, TPETHYHAS,
yeTBepTUYHAA). JleHaTyparus u
ruaponan3 6enkoB. [{BeTHbIC
peaxiuu Ha OeNKu.
A3zoTcoaepkaime
TeTePOIMKINYECKHUE COCTUHEHUSI.

COETMHEHUSY, «A30TCOIepKALIUE
OpraHUYECKUE COCAUHEHUS».
JlabGoparopHblii onbIT. [[BeTHBIE peakuu HA
Oenku

peaKInii, XapaKTEPUIYIOIINX UX CBOMCTBA.

OOBACHATH OMOJIOTMYECKYIO POJIb OEJIKOB
1 X TIPEBPALLIECHUN B OPraHU3MeE.
IIpoBOIUTH LIBETHBIE pEAKIIUK Ha OEIKH.
OOBACHATH OMOJIOTHYECKYIO POITh
HYKJIEMHOBBIX KucioT. [Toabp3oBarbes
WHCTPYKIHEH K JIEKapCTBEHHBIM
npernaparam




[Tupunus. [Tuppos. [Tupumugus.
[lypuH. A30THCTBIE OCHOBAHUSI.
HyxnenHoBbIE KUCTOTBHI.
Hyxneoruast.
KoMmuieMeHTapHbie a30THCTBIE
ocHoBanus. Gapmakosoruueckas
XUMUS

5. Xumus nmosumepos (6 4)

[Tonumepst. CTeneHb
nosmMepusanuu. Monomep.
CTpyKTypHOE 3BEHO.
TepMoruiacTU4YHbIE OIUMEPHI.
CrepeoperyisipHble OJIUMEPBI.
[Honustunen. [omunponuien.
[TonurerpadropaTuieH.
TepMopeakTUBHBIE MOJIUMEPHI.
denonopopmanbaeruIHbIe
cmousl. [TmacTtmaccsl.
®deHomnacTbl. AMHHOIUIACTEI.
[Tenomnactsrl. [IpupoaHbIit
Kayuyyk. Pe3una. D00HHUT.
CuHTeTH4ecKe KayqyKH.
CuHTeTHn4ecKe BOJIOKHA.
Kampon.

29. CUHTETHYECKHE TOJUMEPBHI.
Konpaencaunonnsie nojsmmMepsl. [leHommacTol.
30.HarypanbHblii kaydyyk. CHHTETHYECKUE
Kay4yyKHu.

31. CuHTeTHuecKue BOJIOKHA.

32. llpakTuyeckas padora Ne 4
«Pacnio3zHaBaHMe IJ1IACTMACC U BOJIOKOHY.

33. Opranuueckas XUMHUs, YEJIOBEK U IPUPO/IA.

34. torosblil ypok 1o Kypcy xumuu 10
KJ1acca.

JemoncTpanuu. O6pa3is! 1acTMace,
CUHTETUYECKUX KaydYyKOB U CUHTETHUECKUX
BOJIOKOH.

JlaGopaTopHblii onbIT. CBOICTBA KanpoHa.

3anucelBaTh YpPaBHEHHUSI pEeaKIINi
MOJIMMEPU3AIUHU. 3aMUCHIBATh YPABHEHUS
pEeaKIMi MOJTUKOHICHCAIUH.
Pacno3naBate oprannyeckue BeIIecTBa,
UCIIOJIB3Ys KAUECTBEHHBIE PEaKuu

I'paxnmanckoe
BOCITUTAHUE,
MONYJIsIpU3aALHN
ST HAYYHBIX
3HAHWMH,
JKOJIOTHYECKOE
BOCITMTaHHE




1. TemaTuyeckoe MIIAHUPOBAHHUE C ONpe/Ie/ieHHEeM OCHOBHBIX BU/IOB YUeOHOM 1esiTeIbHOCTH.

11 kaace

Tembl, BXoAsiIME B JAaHHBII OcHoBHOE coep:xaHue XapakTepuCcTHKA OCHOBHBIX BU/I0B OcHoOBHBIE

pazaeJ 10 TeMaM AesITeJIbHOCTH YYCHUKA (Ha YyPOBHE HANPABJICHUS

yueOHBIX J1eiicTBHI) BOCIIMTATEJIbH
oit
AeSITeJIbHOCTH
1.IToBTOpenue kypca xumuu 10 knacca (1)

1. Teoperudeckune ocHOBbI XumMuu (19 4)

1.1. BaxkHelimme XuMu4ecKue NOHATHS M 3aKOHBI (4 1)

XUMHYECKUH 3reMeHT. ATOMHBIN | 2. Xumudeckui anemenT. Hyknuael. M3otonsl. | [lepeuncnsats BaxHenmme [Tonynsapuzanu

HOMep. MaccoBoe 4uciio. 3aKOHBI COXPAHEHUSI MACChl U SHEPTHH B XapaKTEPUCTUKU XUMUYECKOT0 AIIEMEHTA. | s HAYYHBIX

Hyxnuael. Pannonykauast. XUMUHU. OOBACHATH pa3iarure MEXy MOHATUIMU 3HaHUH,

N3oronsl. 3ak0H coxpaHeHus 3. Ilepuoaunueckuii 3akoH. Pactpenenenue «XAMHYECKHUH JIEMEHTY, «HYKIN», [IaTPUOTUYECKO

Macchl BelIeCTB. 3aKOH
COXpaHEHHS U TIPEBPALICHUS
sHepruu. Jledext Macchl.
[Iepnoanyeckuit 3aK0H.
OneKkTpoHHas KOH(uUrypauus.
I'paduueckas snexTpoHHast
dopmyna. s-, p-, d-u f-
OnemeHThl. JIJaHTaHOUIBI.
AxtuHoupBl. IcKycCTBEHHO
TIOJTy9YEHHBIC DJIEMEHTHI.
Banentnocts. Bogopoansie
COCIIMHEHUS

3JIEKTPOHOB B aTOMaXx 3JIEMEHTOB MAJIbIX U
00JIBIINX TTEPUOJIOB.

4. IlonoxxeHne B NEPUOIUUECKOI CCTEME
BOJIOPO/A, TAHTAHOUIOB, aKTHHOUJIOB U
HCKYCCTBEHHO MOJIYYEHHBIX 3JIEMEHTOB.

5. BaneHTHOCTh M BaJIEHTHBIE BO3MOXKHOCTH
aTOMOB

«n30Tom». IIpUMEHATh 3aKOH COXpaHEHHUs
MacChl BEUIECTB IIPU COCTABIICHUH
YPaBHEHUN XUMHUUYECKUX PEAKIIU.
OnpenensiTb MaKCUMaJIbHO BO3MOXHOE
YUCIIO JIEKTPOHOB HA DHEPTE€TUYECKOM
ypoBHE. 3anuChIBaTh rpaduueckue
ANIEKTPOHHBIE (hopMyIbI S-, P- u d-
3J€MEHTOB. XapaKTEPU30BaTh MOPSAOK
3aI0JHEHUS AJIEKTPOHAMU
SHEPIreTHYECKUX YPOBHEU M IOAYpPOBHEH B
atomax. OOBICHATB, B UEM 3aKIIIOYaETCS
(bu3nyecKuil CMBICI MOHATHUS
«BaJICHTHOCTHY». OOBACHATH, YEM
ONPENIEIAIOTCS BAJICHTHBIE BOBMOKHOCTH
aTOMOB Pa3HbIX 3J1€MEHTOB. COCTaBIIATH
rpaduyeckre 3JIeKTPOHHbBIE POPMYJIBI
a30Ta, hocdopa, KUCIOpOa U Cephl, a

€ BOCIIUTAHHC




TaK)Ke XapaKTepHU30BaTh U3MEHEHUs
paauycoB aTOMOB XMMUYECKUX HJIEMEHTOB
0 MeproJaM 1 A-rpymnmam
MEPUONYECKON TaOIHIIbI

1.2. Crpoenue BemecTna (3 4)

Honnas cBsa3p. KoBasieHTHas 6. OcHOBHBIE BUJIbI XMMUYECKOH CBSI3H. OOBACHATH MEXaHU3M 00pa30BaHUA HOMYJISIPA3ALN
(monsipHas ¥ HenoJjsipHasi) cBsi3b. | MloHHas U KoBaJieHTHasl CBsI3b. MeTajuinueckass | MOHHOW M KOBAJIEHTHOM CBSI3U U sl HAY9HBIX
OneKkTpoHHas GpopmyIa. cBsA3b. BogoponHas cBs3b. 0CO0EHHOCTH (U3UYECKUX CBOICTB 3HAaHUU
Mertamnueckas CBs3b. 7. IIpoCTpaHCTBEHHOE CTPOEHHUE MOJIEKYIL. MOHHBIX M KOBAJICHTHBIX COCIMHEHUM. TPaXXIaHCKOE
BognoponHnas cBs3b. 8. Ctpoenue kpucramwios. Kpucramumueckue CocTaBisTh NEKTPOHHBIE (POPMYIIbI BOCIIUTaHHE
['uOpuansanus aToMHBIX pELIETKA. MOJIEKYJI KOBAJICHTHBIX COCIUHECHHM.
opouraneit. Kpucramnsr: [TprunHBI MHOTOOOpa3Hsl BEILECTB. OOBACHATH MEXaHU3M 00pa30BaHU
aTOMHBIE, MOJICKYJIIPHBIE, JdemoncTpanuu. Mosen HOHHBIX, aTOMHBIX, | BOAOPOJHON U METAJUIMYECKON CBS3EH U
VOHHBIE, METAJNINYECKUE. MOJIEKYJISIPHBIX U METAJUIMYECKHUX 3aBHCHMOCTb CBOMCTB BEILIECTBA OT BUAA
DnemMeHTapHas suerka. KPUCTAJUTMIECKUX PEIETOK. MOoJenu MOJIeKyll | XUMH4YecKor CBsi3u. OOBSICHATH
[Tomumopdusm. ITomumopdusie HU30MEPOB U TOMOJIOTOB IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
MoupUKaK. AJUIOTPONIHSL. OpPraHWYECKHUX U HEOPTraHUYECKUX
N3omepus. I'omomnorus. COCIMHEHUH C IIOMOUIBIO MIPEACTABICHUI
XHUMHWYECKUI CUHTE3 o rubpuauzanuu opourtanein. OObSICHITD

3aBUCUMOCTB CBOMCTB BEILLECTBA OT THUIIA

€ro KpUCTAIUIMYECKON PEIIETKH.

OOBACHATH MPUYMHBI MHOTOOOpa3us

BEILIECTB
1.3. Xumuyeckue peaknuu (3 4)
OxucnuTenpHo- 9. Knaccudukaruss XMuMHUYECKHX peakLuil. [IepeuncnaTs NpU3HAKH, 10 KOTOPBIM [Tonynsipuzanu
BOCCTAHOBUTEIIbHBIEC PEAKIIAH. 10. CkopocTh xuMHu4yecKuX peakuuil. Katanus. | kiaccupuuupyroT XMMHUYECKUE PEAKIIHH. sl HAy4YHBIX
Peakuuu pasnoxenus, 11. Xummnueckoe paBHOBECUE U YCIIOBUS €TI0 OOBACHATH CYLTHOCTh XUMHUYECKON 3HaHUH,
COEIMHEHMS, 3aMEILECHNUS, CMEICHUS. peakuuu. CocTaBisATh ypaBHEHUS JKOJIOTUYECKOE
oOMeHa. DK30TepMUYECKUE U JdemoncTpanuu. Pa3inunbie TUIIBI XUMUYECKHUX PEAKLUN, OTHOCAIIUXCS K BOCIIUTaHHE

SH/IOTEPMHUUYECKUE PEAKIIHH.
OO6parumMble U HeOOpaTUMBbIE

XUMHUYECKHUX PEAKLUI, BUJIEO OIBITHI 110
OpPraHUYEeCKON XMMUHU.

onpenenéHHomy Tuiy. OObSICHATH
BJIMSIHME KOHIICHTPALIM PEareHTOB Ha




peakuuu. TermoBoit 3 ekt
peakiuu. 3akoH ['ecca.
TepMoxumuueckue ypaBHEHUSI.
Tennora obpazoBanus. Ternora
cropanusi. CKOpOCTh XMMHUYECKOM
peakuuu. AKTUBUPOBAHHBIN
KOMILJIEKC. 3aKOH JEHCTBYHOLIUX
macc. Kunernueckoe ypaBHeHMe
peakiuu. Katanuzarop.
WNuruburop. 'oMmoreHHsbIi 1
reTepOreHHbIN KaTaus3.
Karanutnueckue peakuu.
XUMHYECKOE paBHOBECHE.
[Ipunnun Jle-lllarense

JlabGoparopHblii onbIT. M3yueHnue BiusiHus
pa3nuYHbIX ()aKTOPOB HA CKOPOCTH
XUMHYECKHUX PEaKIIHii

CKOPOCTh TOMOTEHHBIX U T€TEPOreHHBIX
peakuuii. OOBACHATD BIAMSIHUE Pa3IMUHbIX
(hakTOpOB HA CKOPOCTh XUMUUYECKOU
peakiny, a TakKe 3HaYCHUE TPUMEHEHUS
KaTaJu3aTOPOB U HHTHOUTOPOB Ha
npakTuke. OObSICHATH BIUSHUE U3MEHEHUS
KOHIICHTPAIIUX OJTHOTO U3 pearupyromux
BEIIECTB, TEMIIEPATYyPhI U JIaBJICHUS HA
CMENICHUE XMMHUYECKOTO PaBHOBECHS

1.4. PactBopsI (5 4)

JlucriepcHble CUCTEMBI.
PactBopsl. I'pyboaucnepcHbie
CUCTEMBI (CYCIIEH3UU U
smynbeun). Kommonnneie
pacTBOpHI (305111). A3p0O3011.
MomnspHast KOHUEHTpaLusl.
ONEKTPOIUTHI.
DNeKTPOIUTHYECKAS
mucconuanus. CTeneHsb
nuccoruanuu. Koncranra
aucconyanuu. BonopoaHsii
rmokasareiib. Peakiimm noHHOTO
oOMmeHa. ['maponn3 opraHnuecKux
BelecTB. [ uaponus coseit

12. JlucnepcHble CUCTEMBI.

13. Crioco0Ob! BbIpaXXeHHs] KOHIIEHTPaIH
pacTBOpOB.

14. Ilpakmuueckasn padoma 1
«[IpuroroBiieHne pacTBOPOB C 3aJaHHON
MOJISIPHOM KOHIIEHTpaLAE».

15. DnexkTponuTuyeckas IUCCOLMALIMSL.
Bonopoansiit nokazarens. Peakuyy HOHHOTO
oOMeHa.

16. I'maponn3 opraHM4eCcKux U
HEOPraHMYECKUX COECAUHEHUH.
JlabGoparopHbie onbIThl. OnpeeneHre
peakuu cpebl YHUBEPCAIbHBIM
MHJIUKaTopoM. ['maponus conen

XapakTepu3oBaTh CBOMCTBA PA3INYHBIX
BHJIOB JUCIIEPCHBIX CUCTEM, YKa3bIBATh
IIPUYMHBI KOAryJIsLHUHA KOJIJIOUIOB U
3HA4YEHME JTOTO sIBJICHUs. Pemarte 3anaun
Ha IIPUTOTOBJICHUE PAcTBOpa
onpeAesEHHON MOJISIPHON KOHIIEHTPAaUH.
I'otoBUTH pacTBOP 3aJaHHON MOJISPHOU
KoHLEeHTpauuu. OOBACHATH, TOYEMY
pPacTBOPHI BELIECTB C HOHHOU U
KOBAQJICHTHOM IOJISIPHOM CBSA3BIO IPOBOJST
anekTpuyeckuil Tok. Onpenensats pH
Cpebl C MOMOIIBI0 YHUBEPCATBHOTO
uHAnKaropa. OOBICHATH C MO3UIMNA
TEOPHH JIEKTPOIUTHUECKON JUCCOMAIITN
CYLIHOCTb XMMUYECKUX PEaKIUH,
MPOTEKAIOIINX B BOAHOU Ccpelie.
CocTaBiATh NOJIHBIE U COKpAIllEHHBIE

[Honynsapusanu
sl HAYYHBIX
3HaHUI




VOHHBIE YPABHCHMSI PEAKLIUN,
XapaKTEePU3YIOLUX OCHOBHBIE CBOMCTBA
BXHEHILNX KJIACCOB HEOPTAaHUYECKUX
coeauHeHu. OnpeaensaTh peaKkIo Cpe bl
pacTtBopa conu B Boge. CoCcTaBIsATh
YpaBHEHUS PEaKLUK TUAPOIN3a
OpPraHUYECKUX U HEOPraHUYECKUX
BELICCTB

1.5. DaekTpoxummnuyeckue peakuuu (4 4)

["anpBaHMYECKUH DIIEMEHT. 17. XuMHuueckre UCTOYHUKHU TOKa. Psn OOBACHATH NPUHIUI PaOOTHI [Tonynsipuzauu
Onexrpoasl. Anoa. Katon. CTaHJAPTHBIX 3JIEKTPOAHBIX OTCHIIMAIIOB. rajJbBaHHUYECKOro dneMeHTa. OOBSICHITD, sl HAyYHBIX
AxkxkymynsaTop. TormBHbIN 18. Koppo3ust metamioB u eé KaK YCTPOEH CTaHJapTHBIN BOJOPOIHBIN 3HAHUH,
AJIEMEHT. DNEeKTpoXUMus. Psj HpeAYyNpEeXRACHUE. anektpon. Ilonb3oBarbes psaaom TPYyZlOBOE
CTaHIapPTHBIX JIEKTPOAHBIX 19. Dnexrponns. CTaHJapPTHBIX JIEKTPOAHBIX IOTEHIIMAIOB. | BOCIIUTAaHUE
notreHuuanos. CTaHaapTHbIe 20. KonTpoabHas padora 1 o teme OTnuyaTh XUMHUYECKYIO KOPPO3HIO OT
ycnoBusi. CTaHAapTHBIN «Teoperndeckre OCHOBBI XUMHUM» EeKTpoXUMHUYecKoi. OOBSICHATh
BOJIOPOJHBIN IEKTPOI. MIPUHLIMIIBI 3aIUTH METAJUIMYECKUX
Kopposus metannos. U3JIeIIUN OT KOPPO3UHU.
XuMuyeckas v OOBSACHATDH, KaKHE MPOLIECCHI TPOUCXOIAT
INEKTPOXUMHUECKAsT KOPPO3USL. Ha KaToJ€e U aHOJE IIPH DIIEKTPOJIU3E
DNeKTpOoIn3 pacIIaBoOB U PACTBOPOB COJIEH.

CocTaBniATh cCyMMapHbI€ YpaBHEHHUS

pEAKIHI SJIEKTPOJIN3a
2. Heoprannueckas xumus (11 1)
2.1. Meranasl (6 1)
JIErkue u TAKENbIE METAILIIBI. 21. O6mas XxapakTeprUCTUKA U CIIOCOOBI MOTyueHust | XapakTepu3oBaTh 0OII1e CBOWCTBA I'paxxnanckoe
JlerkomnaBkue U TyroIIaBKHe METaJUIOB. METAJUIOB U Pa3bsACHATh UX HA BOCIIUTAHHE,
METaJLIIBI. 22. O630p METaNINYECKUX 31eMeHTOB A- 1 b- OCHOBE IIPEJCTABIECHUN O CTPOEHUU | TPYAOBOE
Menp. [lunk. Turan. Xpom. TpyIII. aTOMOB METAJIJIOB, METAJNINYECKON BOCIIUTaHHUE,
Keneso. Hukens. [InaTuna. 23. Menp. [lunk. Turan. Xpom. XKene3o, HUKeIb, CBSI3U U METAINIMYECKOM 3KOJIOTHYECKOE
Cmuiassl. Jlernpyronime IIJIATUHA. KPHUCTAJUTMYECKOUN pEeHIETKE. BOCITUTAHHE




no6aBku. YEpHbIE U IIBETHBIC
metaibl. YyryH. Crans.
JlernpoBaHHBIE CTAIN

24. CruiaBbl METAJUIOB.

25. Okcuapl ¥ THIPOKCHIBI METAIIIOB.

26. IlIpakmuueckas paboma 2 «Pemenue
SKCIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «MeTaibly.
JemoncTpanuu. O6pasibl METAIIJIOB M X
COCIMHEHHH, CIUIaBOB. B3anMogecTBrEe METAJIJIOB C
KHCIIOPOJIOM, KUCIIOTaMH, BOAOH. JlokazaTreiabCcTBO
aM(OTEPHOCTH ATFOMUHUS U €r0 THIPOKCUIA.
BiaumopeiicTBue Meu U xese3a ¢ KUCIOPOaAOM;
B3aUMO/ICIICTBUE MEJIU U JKE€JI€3a C KUCIOTaMU
(cepHas, comnsirast). [Tomydyenue ruapoKcuIoB Meau
(III) u xpoma (1), okcun menu. Bzaumopeiicraue
OKCHJIOB U TUJIPOKCHU/IOB METAJJIOB C KUCIIOTaMH.
JlokazarenbcTBO aM(OTEPHOCTH COSTMHEHUH Xpoma
(100).

WnmoctpupoBaTh IpuMepamMu
CHIOCOOBI TTOTYYEHUST METAJUIOB.
XapakTepru3oBaTh XUMUYECKHUE
cBoiicrBa MetaiioB |A—IIA rpynmn u
aJIFOMHHUS, COCTaBJIATh
COOTBETCTBYIOIINE YPAaBHEHUS
peakmuii. OOBICHATH OCOOCHHOCTH
CTPOCHHUSI AaTOMOB XUMHUYECKUX
3J€MEHTOB b-Tpynn nepruoanyeckon
cucremsl /. . Menneneena.
CocTaBisATh ypaBHEHUS PEaKLIHiA,
XapaKTEePU3YIOIIUX CBOMCTBA MEJIH,
IIMHKA, TUTaHa, XpOMa, Keje3a.
[Ipencka3biBaTh CBOMCTBA CILIaBA,
3Has ero coctaB. OOBICHATH, Kak
M3MEHSIOTCS CBOMCTBA OKCHUJOB H
TUAPOKCHIOB METAJUIOB 110 EPUOIaM
u A-rpynmnam nepuoanyecKoi
ta0aunpl. OOBACHATH, KaK
H3MEHSIOTCSI CBOMCTBA OKCHJIOB U
TUAPOKCHIOB XUMUYECKOTO
9JIEMEHTA C TOBBIIICHUEM CTEICHH
OKHCJICHMS €T0 aToMa. 3alliChIBaTh B
MOJICKYJIIPHOM U MOHHOM BH/JIE
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEePU3YIOUIUX KUCIOTHO-
OCHOBHEIC CBOMCTBA OKCHJIOB U
THAPOKCHJIOB METAJLIOB, a TAaKXKe
SKCIEPUMEHTAIBHO JJOKA3bIBATh
HaJU4Me dTUX CBOMCTB.
Pacno3HaBaTh KaTHOHBI COJIEH C
TTOMOTIIbIO KaU€CTBEHHBIX PEAKITUN




2.1. HemeTtajuinl (5 4)

Hewmetamibl. [IpocThie BelecTBa
— HEMETAJLUILL.
VYrnepon. Kpemuuii. A30T.

®ochop. Kucnopon. Cepa. @rop.

Xinop. CepHas kucioTa. A30THas
KHCJIOTA.

Bogoponusie coenunenus
HEMETAJIJIOB

27. O630p HemeTauioB. CBOMCTBA M IPUMECHEHHE
BOXKHEHIIMX HEMETAJUIOB.

28. O0m1as XapakKTEepUCTHKA OKCHUIOB HEMETAIIIOB U
KHUCJIOPOJICOACPKAINX KUCIOT. OKUCIUTETbHBIE
CBOICTBA CEPHOM M a30THOM KUCIOT. BogopoiHbie
COCIMHECHHS] HEMETAILIOB.

29. 'eneTnueckas CBSI3b HEOPraHUYECKHUX U
OpPraHUYECKUX BEIIECTB.

30. IIpakmuueckan paboma 3 «Pemenue
SKCIEPUMEHTAIIBHBIX 3a7a4 10 Teme «HemeTab.
31. KonrpoJbHas padora 2 1o Teme
«Heoprannueckas xumus». JleMOHCTpanuu.
OO6pasubl HemMeTauioB. Mojenu KpUCTAIUTHYECKUX
pemérok anmasa u rpadura. [lonyuenne aMmmuaka u
XJIOPOBOJIOPO/Ia, PACTBOPEHUE UX B BOJIE,
JTIOKA3aTeJIbCTBO KUCIIOTHO-OCHOBHBIX CBOMCTB 3THX
BemecTB. CoKMraHue yriis U cepbl B KUCIOPOJIE,
onpeieJIeHue XUMHUYECKUX CBOMCTB MPOYKTOB
cropanus. BzanmoencTeue ¢ Mebro
KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTHI,
KOHIIEHTPUPOBAHHOM M pa30aBIeHHON a30THOM
KHUCJIOTHI

XapakTepu3oBaTh OOIIUE CBOMCTBA
HEMETAJUIOB U Pa3bICHITH UX HA
OCHOBE NPEJCTABICHUN O CTPOCHUU
atoMa. HaspiBaTh 06sacTu
INPUMEHEHNS BaXKHEUIINX
HEMETaJUIOB. XapaKTepu3oBaTh
CBOMCTBA BBICHIUX OKCHJOB
HEMETAJUIOB U KUCIOPOACOAECPIKALUX
KHCJIOT, COCTaBIISATh YPABHEHUS
COOTBETCTBYIOIIMX PEAKIMMI U
OOBSICHSITH X B CBETE
IpEJCTaBICHUNA 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUSIX U
3JIEKTPOJIUTUYECKON JUCCOLMALINH.
CocTaBisATh ypaBHEHUS PEAKIIHA,
XapaKTEePU3YIOIIUX OKUCIUTEIbHbBIE
CBOCTBA CEPHOM U a30THOM KHUCIIOT.
XapakTepru30BaTh U3MEHEHUE
CBOMCTB JIETYYUX BOJIOPOJHBIX
COCMHEHHNI HEMETAJIOB IO
nepuoay u A- rpymmnam
MEPUOINYECKON CUCTEMBI.
Jlokxa3bIBaTh B3aUMOCBSI3b
HEOPTraHUYECKUX U OPTaHUYECKUX
coenuHeHnil. COCTaBIsATh yPaBHEHUS
XUMUYECKUX PEaKITUN, OTPAXKAIOIINX
B3aMMOCBSA3b HEOPTaHUYECKUX U
OpPTaHWYECKUX BEIIECTB, OOBIACHITH
HX Ha OCHOBE TEOPHUH
AJIEKTPOJIUTUYECKON JUCCOIHAITIHN 1
MIPEJICTABICHUI 00 OKHUCIUTEIHHO-

9KOJIOTHYECKOE
BOCITUTaHUE,
IpaKJIaHCKOE
BOCITUTaHUE,
MONYJISIPU3ALIH
ST HAYYHBIX
3HaHUHI




BOCCTAHOBUTEIBHBIX MTPOLIECCAX.
[IpakTruecku pacrio3HaBaTh
BEILECTBA C TOMOILBIO KAYECTBEHHBIX
peaKunii Ha AaHUOHBI

3. Xumus u Ku3ub (3 4)

XuMH4YEcKasi IPOMBIIUIEHHOCTb.
XHUMHUYECKask TEXHOJIOTHS.
Yépnas metaiuryprus. JlomeHHas
neyb. Ariiomepanusi.
Kucnopoauelii koHBEpTEP.
be3zorxoaHoe npou3BoACTBO.
DKOJOTrM4eCKUil MOHUTOPHHT.
[IpenensHO 1OMycTHMBIE
KOHLIEHTpaluu

32. XuMus B TPOMBIILICHHOCTH. [IprHIUIIBI
XUMHUYECKOTI0 MPOU3BOACTBA. XUMHUKO-
TEXHOJOTHYECKUE MPUHIHUIIBI IPOMBIILICHHOTO
noJiydyeHus: MetajuioB. [IponsBocTBO uyryna u
CTaJIu.

33. Xumust B ObITy. XUMHUYECKasi IPOMBIIIIIEHHOCTh
U OKpY’Karolas cpesa.

34. UtoroBblil ypok 1o Kypcy xumuu 11 knacca.
JemoncTpamuu. O6pasisl cpeacTB OBITOBOM
XMMHHU, HHCTPYKIMH IO UX MTPUMEHEHHIO.

OOBSCHATH Hay4HbIE IPUHIUIIBI
IPOM3BOJICTBA HA TIpUMeEpe
MPOU3BOJICTBA CEPHOM KHCTIOTHI.
[TepeuncisiTh MPUHIUIIBI
XUMHYECKOT0 IPOU3BO/ICTBA,
UCTIONIb3YEMbIE TIPH TTOTYICHUH
YyryHa.

CocCTaByATh YPaBHCHUS XUMHUYCCKHX
peaxiuii, MPOTEeKAIIINUX MPU
NOJYYCHUH YyTyHa U CTaJIH.
Cobmnronate npaBuiia 6€301MacHOM
paboTHI CO CpeACTBaMHU OBITOBOM
XUMUH.

OOBACHATD MPUINHBI XUMHUYECKOTO
3arps3HEHUs BO3/lyXa, BOJOEMOB U
TIOYB.

[Tonynsipuzanu
ST HAYYHBIX
3HAHWMH,
9KOJIOTUYECKOE
BOCIIUTAHHE

COI'TTACOBAHO

[Iporokoun 3aceqaHust METOAMYECKOTO OOBEAMHEHUS yUUTENEH
ecrectBeHHOTO 1IHKJIa MBOY rumuazuu Ne 88
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