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1. ITacmopt pado4eil NporpaMMsbI M CUMIIIMHBI

1.1. ITosicHuTeIbLHASA 3aIIUCKA

Pabouas nmporpamma AMCHMILIUHBI SABIISETCS YaCThIO OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl (pUITH-
ana «JIpITKaprHO» rocyIapcTBEHHOrO YHUBEpcHTEeTa «JlyOHa» MO CHEHaTIbHOCTH CPEAHEro mpodeccuo-
HajgpHOTO 00pazoBanus 19.02.10 TexHom0rusi NPOAYKIUN 001IIeCTBEHHOT0 MUTAHMSI.

[Iporpamma 06111€00pa30oBaTENBLHON YUEOHOM TUCHUILIMHBI «XUMUS» MpeHa3HAYCHA JJIS U3YUYECHUS
XUMHH B NpodeccHoHaNbHbIX 00pa3zoBaTenbHbix opranuzanusax CIIO, peanusyromux o0pa3oBaTeabHYIO
IporpaMMy CpeIHEro oOmero o0pa3oBaHUS B Ipeleiax OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM MpPO-
rpammbl CITO (OOII CIIO) Ha 6a3e ocHOBHOro 00mmiero o0pa3oBaHMs MPU MOATOTOBKE CIICIIHAIUCTOB
CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpexanero oOmiero odpa3oBaHus, MPEIbSB-
JSIEMBIX K CTPYKTYpE, COACPIKaHUIO M PE3yIbTaTaM OCBOCHHS Y4eOHOH TUCHMIUIMHBI «XUMHUSA», B COOT-
BETCTBUU ¢ PekoMeHpanusMu 1o opraHusaiiy MoidydeHHsl CpeHero o0Iiero o0pa3oBaHus B Mpeaenax
OCBOCHHUS 00pa30oBaTEIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATBFHOIO 00pa3oBaHus Ha 6a3e OCHOBHOTO
o0miero oOpa3zoBaHusl ¢ y4yeToM TpeOoBaHMil (efepanibHBIX MOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaH-
JapTOB M TOJy4aeMoOil Mpo(decCHH WM CHEIHaIbHOCTH CPEIHEro Mpo(ecCHOHANTBHOTO 00pa30BaHUs
(mucpmo [lemaprameHTa ToCcyJapcTBEHHOM MOJNUTUKU B cepe MoAroToBku padounx kajapos u 1O Mu-
HoOpHayku Poccum ot 17.03.2015 Ne 06-259), ¢ yaerom [IpumepHO OCHOBHOW 00pa3oBaTeIbHOMN MPO-
rpaMMBbI CpeIHETo 00111ero 00pazoBanus, 0J00peHHON pemieHrneM GeaepanbHOro yueOHO-METOJUIECKOTO
o0beTMHEeHNs TI0 001eMy 00pa3oBaHuto (MpoToko ot 28 uroHs 2016 1. Ne 2/16-3).

CogepxaHue MporpaMMbl «XHUMHUsS HAMPABICHO HA JOCTIXKEHUE CIICAYIOIMINX LeJIei:

* opMHupoOBaHUE y OOYYAIOUIMXCS YMEHHUS OIEHWBATh 3HAUMMOCTh XMMHUYECKOTO 3HAHMS JJISI KaXKIO0TO
YeNoBeKa;

* ¢opMupoBaHUE y 00OydarOIIUXCsl LIEJIOCTHOIO MPEACTABICHUS O MUPE U POJIM XMMHUHM B CO3/IaHUU CO-
BPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI MUPA; YMEHHS OOBSICHITH OOBEKTHI U MPOIECCH OKPYKar0-
1IEH JEUCTBUTEIBHOCTH: IPUPOJHOM, COMAIIBHOM, KyJIbTYPHOM, TEXHUYECKON CPENbl, — UCIOJIb3Ys IS
3TOr0 XMMHYECKHE 3HAHUS;

* pa3BUTHE Y 00YUYaAIONIMXCS YMEHUH pa3nnyarh (akThl U OLUEHKH, CPABHUBATH OILIEHOYHBIC BBHIBOJIBI, BU-
JIeTh UX CBSI3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPHEB C ONpPEAEICHHON CHCTeMON LIeHHOCTe!, (hopMy-
JUPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO IMO3UIIHIO;

* mpuoOpeTeHue OoOydYaIOUIMMHUCS OIbITa Pa3HOOOpa3HOW JEATENbHOCTH, MO3HAHMUA W CaMOIIO3HAHUS,
KITIOYEBHIX HaBBIKOB, UMEIOIINX YHHBEPCAILHOE 3HAUYECHHUE JUIS PA3IMYHBIX BUIOB JICATEILHOCTH (HABBI-
KOB pelleHus npodiieM, MPUHATUS pelIeHUH, oUCKa, aHan3a 1 00paboTku MHPOpMAaLUU, KOMMYHHUKA-
TUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYTHUYECTBA, O€301MacCHOTO OOpaIIeH!s C BEIIECTBAMH B T10-
BCE/IHEBHOM KHU3HM).

B mporpaMmy BKIIOYEHO cojepaHHe, HalpaBlieHHOEe Ha (OpMHpPOBAaHUE Yy CTYIEHTOB KOMIIETEH-
i, HeooxoauMeIx Jutst kadyectBeHHOro ocBoeHus OOIT CITIO Ha 6a3ze 0CHOBHOTO 0011Iero 00pa3oBaHMs €
MIOJIyUEHUEM CpEIHEro 0OIIero o0pa3oBaHUs; MPOrpaMMbl MOATOTOBKH CHEIMAIMCTOB CPEAHETO 3BEHa
(TIIICC3).

[Iporpamma yueOHON NUCHUIUIMHBI «XWUMUS» SIBISETCS OCHOBOHM IJisi pa3paboTKu pabouyux Mpo-
rpamMm, B KOTOPBIX IpodeccuoHaIbHble 00pa30BaTeNbHbIE OpraHU3allii, pealu3yrolle o0pa3oBaTelb-
HYIO Iporpammy cpensero oouiero odpasosanus B npenenax ocsoeHuss OOII CIIO na 6a3e 0CHOBHOIO
o01iero o6pa3oBaHusl, YTOUHAIOT COJCpkKaHUE YUeOHOTO MaTepurana, ocieJ0BaTeIbHOCTh €ro U3y4eHus,
pacripenenieHue y4eOHBIX 9acoB, TEMATHKY pedepaToB, BUABI CAMOCTOSTEIEHBIX Pa0OT, YUUTHIBAs CIIie-
U(UKY MPOrpaMM MOJrOTOBKH KBATM(DUIMPOBAHHBIX pabouMX, CIyXallUX M CIEHUAIUCTOB CPEIHETO
3BEHa, OCBanBaeMoi Mpodeccuu WK CreUalbHOCTH.

[TporpaMma MOKET MCIIOJIB30BaThCs APYTUMH NMPo(ecCHOHANBHBIMUA 00pa30BaTeIbHBIMU OpTraHU3a-
LIUSMH, PEATU3YIOIIMMH 00pa30BaTeIbHYI0 MpOrpaMMmy cpeAaHero olmiero oOpa3oBaHHs B Ipejaenax
ocoenus OOII CIIO na 6a3e ocHOoBHOTO 0611eT0 06pazoBanus (IIIICC3).

1.2. O0masi XapaKkTepuCTHKA Y4eOHOI THCHMIIMHBI «XMMHUI»



XuMHSL — 3TO HayKa O BEUIECTBAX, UX COCTaBE U CTPOCHUH, CBOMCTBAX M MPEBPALICHUSAX, 3HAUCHUH
XUMHUYECKUX BEIIECTB, MATEPUAIOB U MPOLECCOB B MPAKTUUYECKON JESTEIbHOCTH YeIOBEKa.

Conepxanne 001me00pa3oBaTeIbHON Y4eOHOW TUCHUIUIMHBI «XWMUS» HANpPaBIEHO HA YCBOCHUE
00y4aroIUMUCS OCHOBHBIX MOHSTHI, 3aKOHOB U TEOPHIl XMMUU; OBJIaJICHUE YMEHUSMHU HAOIIOAATh XU-
MHUYECKUE SIBJICHUS, TPOBOJUTH XUMHUECKUH IKCIIEPUMEHT, IPOU3BOIUTH PAacueThl HA OCHOBE XUMHYE-
CKUX (OpMYJI BEIIECTB U ypaBHEHUIN XUMUYECKUX PEaKIUil.

B mpornecce u3yueHust XUMUK y 00y4arOMIMXCsl pa3BUBAIOTCS MMO3HABATEIbHBIC MHTEPECHl U HHTEII-
JIEKTyaJlbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM IIPUOOPETEHUS 3HAHUM 10 XUMHUH B COOT-
BETCTBHU C BO3HHUKAIOIIMMH >KU3HEHHBIMU MPOOJIeMaMu, BOCHUTHIBACTCSA Oepe)kKHOE OTHOIICHUS K MPH-
poJie, MOHUMaHUE 370POBOr0 00pasza >KU3HHU, HEOOXOJUMOCTH MPEIyNPEKIACHUS SBICHUN, HAHOCSIIUX
BpeIl 3I0POBBIO U OKpYyKatowiei cpene. OHM 0CBaMBAaIOT MPUEMBI IPaMOTHOT0, OE30MIACHOT0 UCIIOIb30Ba-
HUS XMMHYECKUX BEILECTB U MaTepUaIOB, IPUMEHSEMbIX B OBITY, CEIbCKOM XO3SHUCTBE M HA MPOU3BO/I-
CTBe.

[Ipu cTpyKTypUpOBaHUU COAEPKaHUS 00111€00pa30BaTEIbHON yUeOHOU TUCIUILUIUHBI AJis Tpodeccu-
OHAJILHBIX 00Pa30BATEIBHBIX OPTAHU3AINMA, PEATU3YIOMIMX 00pa30BaTEILHYIO MPOrPaMMYy CPEIHETO 00-
miero oopasoBanus B npeaenax ocsoeHus OOII CIIO na 6a3e 0CHOBHOTO 00IIeT0 00pa3oBaHUs, YUUTHI-
Bajlach OOBEKTHBHASI PEAIbHOCTh — HEOOJIBIIOW OOBEM YacoB, OTIYIIEHHBIX HA M3y4YeHHUE XHMHUHU U
CTpeMJICHHE MaKCHMaJbHO COOTBETCTBOBATh MJEsIM pa3BuBaroliero ooydenus. [lostomy Teopernyeckue
BOMPOCHI MAKCHUMAJIBHO CMEUICHBI K HaYally M3y4eHHS JUCHUTUIMHBL, C TEM YTOOBI MOCIEAYIOMHNA (HaKTH-
YeCcKUil MaTepual paccMaTpUBaJICsS Ha OCHOBE U3YUYECHHBIX TEOPUH.

Peanuzanus 1eIyKTHBHOTO MOAX0/Aa K M3YyYCHHIO XMMHUHU CIIOCOOCTBYET Pa3BHTHIO TaKHX JIOTMYe-
CKHUX OIepaluii MBIIIJICHHs, KaK aHAIU3 U CUHTE3, 00001IIeHNe U KOHKPETU3allks, CPaBHEHHE U aHAJIOTHS,
CHCTEMaTH3alus U KIaCCU(PHUKAIHS U JIp.

W3ydeHne xumMuu B podeccHOHANBbHBIX 00pa30BaTEIbHBIX OPraHU3AlNSX, PEATU3YIOIIHUX 00pa3oBa-
TEJNBHYIO MIPOrpamMMy cpeaHero oomero obpasoBanus B npenenax ocoeHuss OOII CIIO nHa 6aze ocHOB-
HOTO 00111ero 00pa3oBaHus, UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT Mpoduiis mpodecCHoHaIbHOTO
o0pa3zoBaHMsl. DTO BBIPAKAETCS B CONEPKAaHUH O0yUYCHHS, KOJMYECTBE YacOB, BBIIEIIEMbIX HA N3yUCHHE
OTJIENbHBIX TEM IIPOrPaMMBI, IIIyOMHE UX OCBOEHUS 00yYaIOUIMMUCS, 00beMe U XapaKTepe MPaKTUYECKUX
3aHSATHH, BUJaX BHEAYIUTOPHON CAMOCTOSITEIILHON pabOTHI CTYIEHTOB.

ITpu ocBoenuu crneunansHoctelt CIIO ecTecTBeHHO-HAYyYHOTO NMpoduiist mpodeccuoHaIbHOro 00pa-
30BaHUs XuUMUS U3ydaercd Ha 06a3oBoM ypoBHe PI'OC cpeanero obmiero oOpa3oBaHUs, IPU OCBOCHHUH
cneuuansHocteit CI1O TexHndeckoro nmpoduis npodheccuoHaIbHOr0 00pa3oBaHus XUMUS U3ydaeTcs: 60-
niee yriayO0JaeHHO Kak npoduibHas yueOHas JUCIUTIITNHA.

ITpu ocBoenun npogeccuit CITIO n cnenumansHocTeil CIIO conuambHO-IKOHOMHUYECKOTO TpOQuIIs,
cnenuanbHOocTed CIIO rymaHuTapHOTO MPOQMIS PaCCMATPUBAETCS XUMUUECKUH KOMITOHEHT €CTECTBEH-
HO-Hay4YHOT0 00pa3oBaHMs B Ipe/esiax u3yuyeHus yueOHoi aucuuminisl «EcrecTBo3HaHNe» peMeTHON
obnactu «EcrectBennsie Haykn» OI'OC cpemnero odmiero oopa3oBaHus.

Crieruduka u3ydyeHUs: XUMUU NPU OBIAJCHUU NPO(EcCHs MU M CIELUANTBHOCTIMU TEXHUYECKOTO
npoduisl OTpakeHa B Kaxaou Tteme pazzaena «CojaepkaHue ydyeOHOM MUCHUIUIMHBDY B pyOpuke «lIpo-
¢uibHBIE U TPOGECCHOHATIBHO 3HAYUMBIE JIEMEHTBI COJACPKAHUA». DTOT KOMIIOHEHT pealu3yeTcs Mpu
WHJIMBUIYAIBHOM CaMOCTOSITEIbHOW paboTe oOyuaromuxcs (HamucaHuu pedepaToB, MOATOTOBKE CO00-
IIIEHUH, 3aIIUTe IPOEKTOB), B Ipoliecce yueOHOM AeATeIbHOCTH MO PYKOBOJCTBOM IpernojaBarens (Bbl-
MOJTHEHUN XMMHUYECKOTO IKCIEPUMEHTa — JIADOPATOPHBIX OIMBITOB M MPAKTHYECKUX PadOT, pelIeHuu
MPAKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 33Ja4 H T. [I.).

B conepxannu y4eOHOW TUCIUTUTMHEL ISl €CTECTBEHHO-HAYYHOTO MPO(HIIs TpodecCHOHAIBHO 3HA-
YUMBbI KOMIIOHEHT HE BBIJENICH, TaK KaK BCE €ro COJiepKaHue SBIsETCS MPOPHIBHO OPUEHTUPOBAHHBIM
¥ HOCHUT NTPO(ECCHOHATFHO 3HAYUMBIIA XapaKkTep.

B nporecce u3ydeHHus XUMUU TEOPETUYECKHE CBEIEHUS JIOTOJIHSIOTCS JIEMOHCTpAIUsIMHU, JTadopa-
TOPHBIMHU OIIBITAMH ¥ MPAKTHUYECKUMH 3aHATHUSAMHU. 3HAYUTEITHHOE MECTO OTBOJUTCS XUMHYECKOMY JKC-
nepuMeHTy. OH OTKpBIBAa€T BO3MOXKHOCTH (DOpMHUPOBATH y OOyUalOMIMXCsl CHElMalIbHbIE MpEeIMETHbIE
YMEHUs: paboTaTh C BEMIECTBAMH, BBITOIHATH MPOCThIE XUMHUYECKHE OIBITHI, YIUTh 0€30ITaCHOMY U JKO-



JIOTHYECKU TPAMOTHOMY OOpAIEHHIO C BEUIECTBAMH, MaTepUalaMU M MPOLIECCAMU B OBITY M Ha MPOU3-
BOJICTBE.

Jnst opraHu3anuu BHEAYJUTOPHOM CaMOCTOSITEIbHOM pabOThI CTYAEHTOB, OBJIAJIEBAIONIMX CIEIU-
anpHOCTSIMU CIIO TEeXHHYECKOTrO M €CTeCTBEHHO-HAaydyHOro mpoduieil npodeccuoHanbHOro odpa3oBa-
HUS, TIPEJICTABIICH IPUMEPHBII IepeyeHb pedepaToB (IOKIAI0B), HHANBHYaTbHBIX TPOCKTOB.

B mpornecce nzydeHus XuMuM BakHO (HopMHpOBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTh 00yuaro-
muxcs. [ToaToMy mpu opraHM3anyu CaMOCTOSATENBHOM paboThl HEOOXOAUMO AKIIEHTUPOBATh BHUMaHHE
oOyuaroluxcsi Ha Moucke nHpoOpMaluu B CpelcTBax MaccMmenua, MuTepHere, yueOHON U cHeHalbHOM
JUTEpaType C COOTBETCTBYIOIIUM O()OPMIIEHUEM H MIPEICTABICHUEM PE3YJIbTaTOB.

Wzyuenue oOmieoOpa3oBaTenbHON Y4eOHOM TUCHUIUIMHBI «XUMUS» 3aBEpIIACTCS MOJ BEICHHEM
uTOroB B (popme nudpepeHIMPOBAHHOTO 3aUeTa WM SK3aMEHA B PaMKax MPOMEKYTOUHOW aTTeCTaI[UH
ctynentoB B nporiecce ocoenust OOIT CIIO ¢ monyuenunem cpeanero oomero oopazosanus (IITICC3.)

1.3. MecTo yueOHOM TMCUMILUIMHBI B Y4eOHOM IJIaHe
JlucuumuimHa BXOIUT B 001e00pa3oBaTebHbIA MK M OTHOCHTCS K 0a30BBIM 00Ic00pa3oBaTelib-

HBIM JUCHUITIJIMHAM.

1.4. PesyabTaThl 0OCBOCHMA Y4eOHOM 1M CIHUIIIHHBI

OcBoeHnue cofiepkaHusl y4eOHON AMCLUUIUIMHBL «XUMHs», OOEeCleYrBaeT JOCTH)KEHUE CTYACHTaMU
CJIEIYIOIIUX PE3yJIbTaTOB:
* JIUYHOCHHBIX:
— YYBCTBO OPJOCTU M YBa)KEHUS K UCTOPUH U JTOCTUKEHUSM OTE€YECTBEHHON XMMHYECKON HAYKU; XU-
MHUYECKU TPAMOTHOE IOBEJIEHHE B MPO(PECCUOHANBHOMN NeATeNbHOCTH U B OBITY INpH OOpAIlIEHUU C XU-
MUYECKHMMU BEIIECTBAMHU, MaTepUalaMy U IIPOLECCAMU;
— TOTOBHOCTb K IPOAOJDKEHHIO 00pa30BaHUS U MOBBIIEHUS KBaTU(pUKAUK B W30paHHOU mpodeccuo-
HaJIbHOM JESTEIbHOCTU U OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKHX KOMIIETEHLIUNA B 9TOM;
—  YMEHHUE HCIIOJIb30BaTh JOCTUKECHHS COBPEMEHHOM XMMMUYECKOM HAayKM M XMMHUYECKUX TEXHOJIOTHH
IUIS TIOBBIIIEHHSI COOCTBEHHOTO HMHTEIICKTYAJIbHOTO Pa3BUTHA B BBIOPAHHOW NPOQECCHOHATIBHON es-
TEJIbHOCTH;
*  Me)dcnpeomMemHubix:
— HCIIOJIb30BAHME PA3JIMYHBIX BUJOB IIO3HABATEIBHOM AESITEIBHOCTH U OCHOBHBIX MHTEJUIEKTYaJIbHBIX
oreparuii (MocTaHOBKH 3a7auu, (POpMYJIHPOBaHMS TUIIOTE3, aHAJIM3A U CUHTE3a, CPaBHEHMsI, 0000IIeHNUS,
CHCTEMaTHU3allii, BBIABICHUS NPUYMHHO-CIEICTBEHHBIX CBs3€H, MOMCKa aHAIOroB, (OPMYJIMPOBAHUS
BBIBOJIOB) JJIsl pELICHUs MOCTaBICHHOMN 3a/layM, IPUMEHEHHE OCHOBHBIX METOJ0B MO3HaHMs (Halmroze-
HUS, HAYYHOT'O SKCIIEPUMEHTA) JUI U3YYEeHUs Pa3IMYHbIX CTOPOH XMMHUYECKHX OOBEKTOB M MPOLECCOB, C
KOTOPBIMU BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCSA B MpodecCuoHaNbHOU cepe;
— HCIIOJIb30BAaHKE PA3JIMYHBIX UCTOYHUKOB IS OJIYYEHUSI XUMUYECKOH HH(OpMaIK, yMEHUE OLICHUTh
€€ JIOCTOBEPHOCTh JJIsl JOCTUKEHMSI XOPOILIUX Pe3yJIbTaTOB B PO ecCHOHaIbHOU cdepe;
* npeoMemHbix:
— c(hOpMHPOBAHHOCTH MPEACTABICHUI 0 MECTE XUMUU B COBPEMEHHOI Hay4yHOW KapTHHE MHpa; TOHU-
MaHH€e POJIM XUMHUHU B (POPMUPOBAHUM KPYro30pa U (PyHK IIMOHAILHONW IPaMOTHOCTH YeJIOBEKa JJIS perie-
HUS IPAKTHYECKUX 3a7ay;
—  BJAJICHHE OCHOBOIIOJIATAOIIMMH XUMUYECKUMH NOHSATHUAMHU, TEOPUSIMHU, 3aKOHAMHU M 3aKOHOMEPHO-
CTSIMU; YBEPEHHOE MOJIb30BAHNE XUMHUUECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;
—  BJaJIeHHE OCHOBHBIMH METOJaMM HAY4YHOTO IMO3HAHMSA, MCIIOJIB3YEMbIMH B XHMUU: HaOIIOJCHUEM,
ONMCaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; yMEeHHEe 00padaThiBaTh, OOBACHATH PE3yIbTaThl MPOBEACH-
HBIX OMBITOB U JI€JaTh BBIBO/IbI; TOTOBHOCTh U CLIOCOOHOCTh MPUMEHSATH METO/IbI TO3HAHUS NIPU PEIIeHUN
MPaKTUYECKHX 3ajay;
— cpOpMHPOBAHHOCTh YMEHHS J1aBaTh KOJIMYECTBEHHBIC OLEHKH U TPOM3BOJIUTH PacyeThl M0 XUMHUUE-
CKUM (opMyJiaM U ypaBHEHUSIM;
— BJIJICHUE MPAaBUJIAMU TEXHUKH O€30MaCHOCTH IIPU MCIIOJIb30BAaHUH XMMUYECKHUX BEILECTB;



— copMHUPOBaHHOCTH COOCTBEHHON MO3HMIINMHU IO OTHOIIECHUIO K XUMUYECKOH NH(pOpMAINU, TTOTy4aeMOi
U3 pa3HBIX UCTOYHHUKOB.

2. CTPYKTYPA U COAEP) KAHUE JJTUCIHUIIJINHBI
2.1. O0beM QMCHUIIMHBI U BUAbI Y4eOHBIX 3aHATHI.

Kosnn4yecTBo 4acoB Ha 0CBOeHHMe TPOrPAMMBbI AU CHMILIHHBI.

MaxkcumanbHON yueOHOU Harpy3ku oOyyaromerocsi — 173 4acoB, B TOM 4HcIIe:
00s13aTeIbHON ayJUTOPHOM yueOHOM Harpy3ku oOyuatomerocs - 108 yacos;
KOHCYJIbTallMM JU1s o0yyatonuxcesa - 10 yacos
CaMOCTOATENIbHON paboThl oOyJarorerocs — 55 yJaca.

. Obvem ua-
Buj yueOHbIX 3aHSTHI

cos
MakcuMalibHas yueOHasi Harpy3Ka (Bcero) 173
O0si3aTe/IbHAs AYIUTOPHAS y4eOHAast HATPY3Ka (BCEro) 108
B TOM YHCJIE:

JEKIAN 46

nabopaTopHbIE PabOTHI 8

NpaKTUYECKHE 3aHATUS 54
KouncyabTanuu 11 06y4aiomuxcs 10
CamocrosiTebHas padoTa odyuaromerocsi (Bcero) 55

B TOM YHCIJIC:

OJITOTOBKA COOOIIEHMIA

JIOKJIAZIOB

pedepatoB

MpEe3EHTALNI

BBITTOJIHCHUEC ITMCbMCHHBIX JOMAIlTHUX pa60T

NuauBuyanbHbINA IPOEKT

OKk3ameH - 2

(Dopjna npomeofcymouuoﬁ ammecmauuu no Oucuunﬂuue CEMECTP




2.3 Tematnueckuii IUIaH

Buna yueOHoii padboThl

KoanuyecTBo 4acos

BBEJIEHUE 1
1. ObIIAA 1 HEOPTAHUYECKAS XMW 41
2.O0PI'AHHUYECKAS XUMMHI. 66
KOHCYJIbTAlUU 10
caMoCToOsIiTe/IbHasE padoTa
BHEAYJIMTOPHAS CAMOCTOSITeNIbHAs pab0Ta, MHANBUAYAIbHBIN MPOEKT 55
IIpomMexxyTOouHas arTrecTaumsa B popMe IK3aMeHa

Bcero

173




3. YCJIOBUMSA PEAJIM3ALIMU ITPOI'PAMMBI TNCHUIIJINHBI

3.1. XapakTepucTuka OCHOBHBIX BHIOB YU€OHOH ACATEIHHOCTH CTYICHTOB

HaumeHoBaHue pa3jie/ioB

Conep:kanue y4eOHOIr0o MaTepHuasia, JadopaTopHblie PadoThI M MPAKTHYECKHE 3aAHATHS, CAMOCTOSITe/IbHAsI padoTa

U TeM o0yuaromuxcs, KypcoBasi padora (mpoekT) (eciau NpeaycCMOTPEHbI).
1 2
BBenenue. Cogepxanue yueOHOro MaTepuana

HHCcTpyKTaX 0 TEXHUKE O€30M1aCHOCTU U OXpaHe TpyAa Ipu padore B kabuHeTe xuMuK. HayuHble MeTo/1bl MIO3HAHUS Be-
LIECTB U XMMHYECKUX SIBICHUN. POJIb DKCIIEpPUMEHTA U TEOPUH B XMMHH. 3HAYEHUE XUMUHU IIPU OCBOCHHUH CIIELUAIBHOCTEN
CIIO ecrecTBeHHO-Hay4yHOTr0 PO NPoPecCHOHATBHOTO 00pa30BaHuUs.

CamocrosiTesibHAs padoTa 00y4alOIIMXCS: U3ydeHHE HHCTPYKIUH 1o oxpaHe Tpyaa. CoobieHue «3HaueHue XUMUU B
JKHU3HH YET0BEKAY.

Pa3nesa 1. O01mas 1 Heoprannyeckass XuMHus

Tema 1. Xumus — HaykKa o
BellecTBax.

Conep:xxanue yueOHOro MaTepuaJia

CocraB BemecTBa. XuMHUecKue 31eMeHTbl. CocoOb! CYIIECTBOBAHNS XUMHUYECKUX 3JIEMEHTOB: aTOMbI, IPOCThIE U CIIOXK-

HbIE BEILECTBA. BellecTBa MOCTOSHHOIO U NMEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSHCTBA COCTaBa BellecTB. BemjectBa more-

KYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI.

Crioco6b1 0TOOpaKEeHUsT MOJIEKYII: MOJIEKYJISIPHbIE U CTPYKTYpHBIE opMmyibl. I3mepenue BeiectBa. Macca aToMOB M MoJie-

KyJI. ATOMHas equHUIa Macchl. OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJIsIpHas Macchl. KonndecTBo BellecTBa M €IMHHULBI €r0

W3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Unciio ABoraapo. Mossipaast macca.

ArperaTHble COCTOSIHHS BEIIECTBA: TBEP0€ (KPUCTALITUIECKOE U aMOp(HOE), )KUIKOE U ra3000pa3Hoe. 3aKOH ABOTaapo U
ero cieacTBusi. MoJsIpHBIi 00BEM BEHIECTB B ra3000pa3HoM cocTosiHuU. OObeTMHEHHBIN Ta30BbIi 3aKOH U ypaBHeHHE MeH-
neneeBa—Knaneipona. Cmecu BemiecTB. Paznuuns MeXay cMeCsIMU U XUMHUYECKUMHU COeAMHEHUsIMU. MaccoBast 1 00beM-
Hasl TOJIU KOMITOHEHTOB B CMECH.




IpakTuyeckoe 3anaTue Nel. «Pemienne 3aa4 Ha HAX0XKI€HUE OTHOCUTEJILHOM MOJIEKYJIIPHON MacChl U KOJIMYECTBA Bellle-
CTBay.

CaMocTosiTe/IbHAsI padoTa 00YYAKIIMXCSI: N3YUYCHUE KOHCIICEKTOB 3aHSATHI, MOJArOTOBKA K MPAKTHYECKOMY 3aHATHIO, pe-
HICHKE 33/1a4, paboTa HaJl IPOSKTOM.

Tema 2. CTpoenne Be-
1eCTBA.

Conep:xanue yueOHOro MaTepuaJia

Otxpertue [lepuoandeckoro 3akoHa. [Ipeanockuiky: HakoIIeHHe (haKTOIOTHUECKOTO MaTepraa, paboThI MPEIIIeCTBCHHH-
koB (M.B. JleGepeiinepa, A.D. Illankyptya, Ix.A. Hetonenaca, JL.FO. Meiiepa), cbe3n xumukoB B Kapicpys, THYHOCTHBIE
kauectBa JI.1. MenneneeBa. Otkpeitue .M. MenneneeBbim [lepuoanueckoro 3akona. [lepuoandeckuii 3aKOH U CTPOCHUE
atoma. M3oronsl. CoBpeMEHHOE MOHATHE XUMHUYECKOTro 3JeMeHTa. 3akoHoMepHOcTh I'. Mo3znu. CoBpemeHHas Gpopmynu-
poBka I[lepunoauueckoro 3akoHa. Ilepuoanueckas cucrema u crpoeHue aroma. Ousnueckuili CMbICI HNOPSAKOBOTO HOMEpa
3JIEMEHTOB, HOMEPOB Ipynbl U nepuoja. [lepuonnueckoe U3MEHEHHE CBOMCTB JIEMEHTOB: paJilyca aToMa; SHEPruy HOHHU-
3alMK; AIEKTPOOTPULIATEIbHOCTU. [IpUUMHBI H3MEHEHHSI METAITIMYECKUX U HEMETANIMYECKUX CBOMCTB AJIEMEHTOB B IpyI-
nax ¥ nepuojax, B TOM yuciie OOJIbIIUX U CBEPXOOIbIINX. XUMHUA S, P U d-371eMEHTOB. XapakTEepUCTHUKA JIEMEHTOB Ha OC-
HOBaHWU TNoJ0xkeHus B [lepuonnyeckoii cucreme snementoB J[.J1.MeHnneneeBa u CTpoeHUs: aToMa. DJIEKTPOHHBIE KOH(HTY-
panuu U rpadudeckre cxembl. 3HaueHue [lepuonmyeckoro 3akona u [leproaudeckoll CHCTEMbl XUMHUYECKHUX JJIEMEHTOB
J.N. MenneneeBa 1yisl pa3BUTHS HAYKU Y IOHUMAHUS XUMHUYECKOW KapTUHBI MUPA.

[lonsTHE 0 XMMUYECKOU CBA3M. THUIIBI XUMHUYECKHUX CBS3€H: KOBAJEHTHAsl, MOHHAs, METAJIIIMYecKas U BogoponaHas. Kosa-
JIEHTHAsl XUMHUYecKas CBsA3b. JIBa MexaHM3Ma 00pa30BaHUs 3TOH CBSI3U: OOMEHHBIH M JOHOPHO- aKIEeNTOpHbIA. OCHOBHBIE
IapaMeTpsl 3TOTO THUIA CBSI3U: JUIMHA, IPOYHOCTh, YIOJl CBS3M WJIM BaJCHTHBIN yroj. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM
CBSI3M: HACBIIIEHHOCTb, MOJISPU3YEMOCTh U IPOYHOCTh. DNEKTPOOTPULATEILHOCT U KJIacCU(UKAIHSI KOBAJIEHTHBIX CBS3€i
10 3TOMY MPU3HAKY: MOJIAPHAsl U HENOJsIpHas KOBaJIEHTHbIE CBA3U. [10JIApHOCTD CBSI3U U MONSAPHOCTH MOJIeKybl. Criocoo
MEepEeKPHIBaHUS AJIEKTPOHHBIX OpOuTasiel U KiaccuuKalys KOBaJICHTHBIX CBSI3€H IO 3TOMY IPHU3HAKY:

G- U m-cBA3U. KpaTHOCTh KOBaJIGHTHBIX CBsI3eM M Kilaccu(UKalMs UX MO 3TOMY NpPHU3HAKY: OJUHApPHBIE, IBOMHBIE, TPOM-
HBIE, ITOJIyTOPHBIE. THIIBI KPUCTAINIMYECKUX PELIETOK Y BEIIECTB C 3TUM TUIIOM CBS3U: aTOMHBIE U MOJIEKYJIIpHbIE. PU3HU-
YECKHE CBOKCTBA BEIIECTB C ATUMHU KPUCTAJUIMYECKHUMU PEIIETKaAMM.

Honnast xuMudeckasi CBsI3b, KaK KpallHUI cilydail KOBaJEHTHOW MOJIAPHOW CBsI3M MexaHn3Mm o0pa3oBaHHs HOHHOW CBSI3H.
HoHHBIE KPUCTAININYECKUE PEIIETKU U CBOMCTBA BELIECTB ¢ TAKUMU KPUCTAJIIAMU.

Mertammueckass XUMUYECKask CBSI3b, KAaK OCOOBIM THIT XMMHYECKOM CBSI3H, CYIIECTBYIONMINNA B METa/IaX U cruiaBax. Ee oTinu-
YUl U CXOJICTBO C KOBJICHTHOW U MOHHOM CBA3sAMHU. CBOICTBA METAUIMUYECKONW CBSI3M. MeTaminyeckne KpUCTaNInYeCKHue
pPEHIETKU U CBOMCTBA BEIIECTB C TAKUMH KPUCTAJIIAMHU.




Bopoponnas xumuueckas cBa3b. Mexanusm obpazoBanus Tako cBsi3u. Ee kinaccudukanys: MexMoJIeKyIsapHas U BHYTPHU-
MOJIEKYJIIpHAsi BOJAOPOAHbBIE CBSI3U. MOJIEKYJIApHbIE KPUCTALTUYECKUE PEIIETKH JIJIs 3TOro THUIa CBsi3u. DPu3nueckue CBoil-
CTBAa BEIIECTB C BOJOPOIAHOMN CBA3bIO. bruonornyeckas posib BOJOPOIHBIX CBSI3€H B OpraHU3alluu CTPYKTYp OHOMOIUMEDPOB.
Enunas npupo/ia XMMUYECKHUX CBSI3€H: HATMYKME PAa3JIMYHBIX TUIOB CBSA3EH B OJTHOM BEILIECTBE, MEPEXO OJTHOIO THUIIA CBS3HU
B JIpyTOM U T.II.

KommnekcoobpazoBanue. IloHsATHE O KOMIUIEKCHBIX COEIUHEHHUsAX. KOOpAMHAMOHHOE YHUCIO KOMILIEKCOOOpa3oBaTess.
BuyTpennss u BHemHss cepa KomiuiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX coelMHeHui. VX 3HaueHue.

IIpakTnyeckoe 3ansTue Ne2. «Pemenne 3agad u ynpaxaenuii. CocTaBieHHE IEKTPOHHO-TpadudecKkux GopMyi cTpoeHus
aTOMOBY.

CamocrosiTe/ibHasi padoTa 00y4alOIIMXCHA: HM3YYCHHE KOHCIIEKTOB 3aHATUM; KOHCIEKT «Mojenu cTpoenus atomay. 13-
TOTOBJICHHE KPUCTAUTUYECKUX PEIIETOK.

Tema 3. PacTBOpBI.

Coaep:xxanue yueOHOro MaTepuaJia

ITonsiTue o pacTBopax. PU3HKO-XMMHUUYECKas IPUPOJA PAaCTBOPEHUS U pacTBOPOB. B3anMopelicTBre pacTBOPUTEINS U PacTBO-
peHHoro BemiecTBa. PactBopumocTts BemecTB. CriocoObl BhIpaXKEHUsI KOHLEHTPAIMKU PacTBOPOB: MaccoBast A0l paCTBOPEH-
HOTO BelllecTBa (MpOLEHTHast), MoJisipHas. Teopus 37eKTpOIUTUYECKON Tuccoluanuu. MexaHu3M JUCCOLMAlUU BEIECTB C
Pa3IUYHBIMU THUIIAMU XUMHYECKHX CBsA3ei. BKiIaa pyccKUX yueHbIX B pa3BUTHE MPEJICTABICHUH 00 3JIEKTPOIUTUYECKOM nc-
counanuu. OCHOBHBIE MOJIOXKEHUS TEOPUH IEKTPOIUTHYECKOMN nucconnannu. CTeneHp 3JIeKTPOTUTHUECKON AUCCOAauY U
¢dakTopsl ee 3aBUCUMOCTH. CHIIbHBIE U CpellHUE IeKTPoauThl. Jlucconuanus Boasl. Bogopoausiii nmokasarens. Cpena Boa-
HBIX pPacTBOPOB AJIEKTPOJIUTOB. Peakunu oOMeHa B BOJHBIX pacTBOpax AJIEKTPOJUTOB. [ uaponn3 kak OOMEHHBIM mpo-
necc.ITonsatue o aucnepcHsix cucremax. Knaccudukanus QUCTIEpCHBIX CHCTEM B 3aBUCUMOCTH OT arperatHOro COCTOSIHMS
JMCTIEPCUOHHOI cpeibl M JUCTIepCHO (asbl, a Takxke 1Mo pa3Mepy UX dacTull. [ pyboaucnepcHble CUCTEMBI: IMYJIBCUU U CyC-
neH3uu. TOHKOIUCTIEPCHBIE CHCTEMBI: KOJUIOMJIHBIE (30JIM U T'elii) U UCTHHHBIE (MOJIEKYJSPHBIE, MOJIEKYJIIPHO-UOHHBIE U
uoHHsle). Dpdexr Tunnans. Koarynsamus B KomouHbIX pacTBopax. CHHEpe3UC B refsxX. 3HaueHUe JUCIIEPCHBIX CUCTEM B
JKUBOW M HE)KUBOW MPUPOJIE U MPAKTUIECKOMN )KU3HU YEJIOBEKA. DOMYJIbCUH U CYCIIEH3UU B CTPOUTENBCTBE, MUIIEBON U MEJIH-
IUHCKOM MPOMBIIIJIEHHOCTH, KOCMETHKE. bronornueckre, MEIUIIMHCKUE U TEXHOJIOTHYECKHE 30JIM. 3HaUeHue Teseil B opra-
HU3aLMU )KUBOW MaTepuu. buonornueckue, nuieBble, MEIUIIMHCKUE, KocMeTHdyeckue reiau. CuHepesnuc Kak (axkrtop, ornpe-
JENSIOMNNA CPOK TOJHOCTH MPOJIYKIIMU Ha OCHOBeE reseil. CBepThiBaHHE KPOBU Kak OMOJIOTMUYECKUN CHHEpPE3HC, €ro 3Haye-
HUE.

IpakTnueckoe 3ansitue Ne3. [IpurorosiieHre pacTBOpa 3aIaHHON KOHIIEHTPAIUH.




IIpakTnueckoe 3ansaTue Ne4. [TpuroroBiaeHue cycrneH3nu, sMyabcui. O3HaKOMIIEHHE CO CBOMCTBaAMU JIUCIIEPCHBIX CUCTEM.

CamocrosiTeibHAs padoTa 00y4alolUXCs: pelIeHNe pacyETHBIX 33/1a4, padoTa HaJl MHAUBUAYAIbHBIM IIpoekToM, [Ipesen-
Tauust « TUIbl TUCTIEPCHBIX CUCTEM U UX 3HAYEHUE B MIPUPOJIE U )KU3HU YEIIOBEKAY.

Tema 4. Xumnueckue pe-
aKuMu.

Conep:xanue yueOHOTro MaTepuaJia

Knaccugukanus XuMHUYECKHX peakifii B OpraHM4eckoi U Heopranndeckoi xumuu. [ToHsTHe 0 XMMHYecKol peakiun. Pe-
aKUuy, uaymue 6e3 U3MEHEHUsI KaUeCTBEHHOI'0 COCTaBa BEILECTB: ajNIOTPOIU3alUs U u3oMepu3auus. Peakuuu, naymue c
MU3MEHEHHEM COCTaBa BEIIECTB: [0 YHCIIYy U XapaKTepy pearupyrouux U o0pa3yloNMXcs BEIECTB (Pa3sIoKeHUs, COSHHE-
HUS, 3aMelleHMs, OOMEHa); 0 M3MEHEHUIO CTENeHEeH OKHUCIEHHs 3JIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HE
OKHCITUTEILHO-BOCCTAHOBUTEIFHBIC PEAKIINN); TIO TEIUIOBOMY P QeKTy (3K30- U dHAOTepMHUYECKHe); 10 (asze (romo- u re-
TEpOTeHHbIE); 110 HaNpaBJIEHUIO (0OpaTUMble U HEOOPAaTUMBbIE); 110 MCIIOJIb30BAaHHUIO KaTaau3aTopa (KaTaTUTHUECKUE U HeKa-
TaJIUTUYECKUE); TI0 MEXaHU3MY (paJuKaibHbIE, MOJIEKYJISPHbIC U HOHHBIE).

TemnoBoii 3¢ dexr xummuecknx peakuuii. Tepmoxumudeckne ypaBHeHHs. CKOpPOCTh XUMUYECKUX peakiuii. [Tonsrue o cko-

poctu peakuuii. CKOPOCTb TOMO- U F€TEPOreHHOM peakiuu. JHeprus aktuBauuu. GakTopsl, BIUSIOLIME HA CKOPOCTh XUMHU-
yeckoi peakuuu. [Ipupona pearupyromux BemiectB. Temnepatypa (3akoH Baut-I'odda). Konuenrpauus. Karanuzaropsl u
KaTaju3: FTOMO- M FeTepOreHHbIN, UX MeXaHU3Mbl. DEepMEHTHI, UX CPaBHEHHE C HEOPTraHUYECKUMHU KaTajJu3aTopaMu. 3aBUCH-
MOCTbh CKOPOCTH peakIMii OT HOBEPXHOCTU CONPHUKOCHOBEHHUS pearupyromux BemecTs. OOpaTUMOCTh XUMHUUECKUX PEaKIHii.
XnmMuueckoe paBHoBecue. [loHATHE 0 XMMHUECKOM paBHOBeCHU. PaBHOBECHBIE KOHIIEHTpalUH. JJMHAMHUYHOCTh XUMHUYECKO-
ro paBHoBecus. DakTopbl, BIAMIIOIIME Ha CMELIEHHE PaBHOBECHs: KOHIEHTpalus, AaBlieHHe, TeMieparypa (mpuHuun Jle
[laTtense). OKUCTUTENBEHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb okucieHus. BocctanoBuTenu u okucautenad. OKuUciIeHne
U BOCCTaHOBJIEHME. BakHelle OKUCIUTENN U BOCCTAaHOBUTENH. BoccTaHOBUTENBbHBIE CBOWCTBA METAJIOB — IMPOCTHIX Be-
niectB. OKUCIINTENbHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA HEMETANIOB — IPOCTHIX BemlecTB. Kimaccudukaiysi OKMCIUTENbHO-
BOCCTAaHOBUTENBHBIX peakluii. Peakiiuu MexXaToMHOTO U MEXMOJIEKYJISIPHOTO OKHCIEHHUS-BOCCTaHOBIEHUs. Peakiiuu BHYT-
PUMOJIEKYJIIPHOTO OKHCIIEHUSI- BOCCTAHOBJIEHHs. Peakuuu caMOOKHCIIEHUS-CAMOBOCCTAHOBIEHHUS (AMCIIPOIIOPIIMOHUPOBA-
HUs). MeToIbl COCTaBICHNS YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluii. Meton 31ekTpoHHOro 6ananca. Biu-
SHHUE Cpelbl Ha IMPOTEKAHUE OKUCIINTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB. XUMUYECKHE UCTOYHUKHU TOKA. DJIEKTPOJHbIE
NOTEHUHUANBL. P CTaHIAPTHBIX IEKTPOJHBIX MOTEHIUAIOB (3JIEKTPOXUMUYECKUH sl HANIPSHDKEHUH MeTaiuioB). ['anbpBaHu-
YeCKHE JIEMEHTHI U MPUHLHUIBI UX paboThl. ['allbBaHMUECKUE AIIEMEHTHI, IPUMEHSIEMbIE B )KM3HH: CBUHIIOBAsI aKKyM yJISTOP-
Has O6arapesi, HUKEJIb-KaJMHUEBble OaTapeH, TOMIMBHBIE AJIEMEHTHI. DJIEKTPOJIN3 PACIUIABOB M BOJHBIX PACTBOPOB JIEKTPOIIH-




ToB. IIponeccsl, mpoucxoadmiye Ha KaTo/le U aHOA€E. Y paBHEHUS NIEKTPOXUMHUUYECKUX IPOLECCOB. DJIEKTPOJIU3 BOJHBIX pac-
TBOPOB C MHEPTHBIMU 3JIEKTPOAaMHU. DIEKTPOJIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU 3JiekTpoaamu. [IpakTuueckoe mnpu-
MEHEHHE JJIEKTPOJIN3A.

IIpakTuyeckoe 3ansatue NeS. CocraBieHHE YPaBHCHHI PEakIuii HOHHOTO oOMeHa (34)

IIpakTnyeckoe 3ansitue Ne6. CocraBieHHE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (39)

CamocTosiTeIbHAS paGOTa OﬁyanOHII/IXCﬂ! HU3YUCHUC KOHCIICKTOB 38.HHTPII>1, COCTaBJICHHUC ypaBHeHI/Iﬁ peaKHHﬁ; nIoaAroToB-
Ka K IPaKTUYCCKHUM 3aHATUAM. I[OKJIaII «XHUMHYICCKHE PCaKkuu npyu NprUroTOBJICHUU MU . PabGota Haa ITPOCKTOM.

Tema 5. Kinaccnpuxanus
BemiecTB. [IpocTsie Beme-
cTBa. OCHOBHBIE KJIACCHI
HEOPraHN4YeCKUX BellecTB

Coaep:xxanue yueOHOro MaTepuaJia

Knaccudukanust Heopranumdeckux emiect. [IpocTeie u cioxxHble BemecTBa. OKCHIBI, UX KiaccupuKkamus. [ uapokcuapl
(ocHOBaHMsI, KUCIOPOICOEPIKAINE KUCIOThI, aM(poTepHbIe THapOoKcuabl). Kuciaorel, ux kimaccudukanus. OCHOBaHUS, UX
knaccudukanus. Cou cpeHue, KUCIble, OCHOBHBIC U KOMIUTeKCHBIE. MeTtamisl. [Tooxxenne metaio B [lepuonndeckoit
CHUCTEME U 0COOEHHOCTH CTpOEHHUs UX aToMOB. [IpocThie BelecTBa — METalIbl: CTPOCHUE KPUCTAIIJIOB M METAJITUYECKAs XU-
Muueckast cBsizb. OOmme Gu3ndecKkrue CBOMCTBA METAJIJIOB M XMMHYECKUE CBOMCTBA MeTaIOB. OKCUIBI U THAPOKCHUIIBI Me-
TaJUIOB. 3aBUCUMOCTH CBOMCTB 9TUX COCIMHEHUM OT CTETICHEH OKMCIICHHUSI METAJUIOB. 3HAUEHHE METAJIJIOB B IPUPOE U JKU3-
HU opranu3mMoB. Kopposust metamios. [lonsiTue koppo3un. Xumudeckas KOppo3us. DJIeKTpoXxuMmuueckas kopposus. Crioco-
OBl 3alIUTHl METAIJIOB OT Koppo3uu. O01Ire criocoObl MOTyYeHHs] METalIoB. MeTasuibl B mpupoje. MeTannyprus U ee BUAbL:
MUAPO-, TUAPO- U AIEKTPOMETAILTYPrusl. DJIEKTPOJIU3 PACILUIABOB U PACTBOPOB COCAMHEHUN METAJNIOB U €r0 MPaKTUYECKOe
3HaueHue. Hemeramnel. [lonoxxeHne HeMETaJIOB B IEPUOINYECKOM CUCTEME, OCOOEHHOCTH CTPOCHHS UX aTOMOB. DJIEKTPO-
OTPULIATEIIBHOCTD.




brnaropoaabie ra3el. DIEKTPOHHOE CTPOCHUE aTOMOB OJIATOPOHBIX Ta30B U OCOOCHHOCTH MX XUMHUYECKUX U (PUINICCKUX
cBoiicTB. HeMeTamibl — npocTble BemecTBa. ATOMHOE M MOJIEKYJISIPHOE UX CTpOoeHUE. AjuioTponusi. XUMHUYECKUE CBOWCTBA
HeMeTa/l10B. OKHUCIUTENbHBIE CBOMCTBA: B3aUMOAECHCTBHE C METAJIIAMU, BOJOPOJIOM, MEHEE 3JIEKTPOOTPULIATEIbHBIMU HeE-
MeTaJlaMH, HEKOTOPBIMH CJIOKHBIMU BellecTBaMH. BoccTaHOBUTENIbHBIE CBOWCTBA HEMETAIUIOB B pEaKIUsIX ¢ PTOpoOM, KHC-
JIOPOJIOM, CIIOHBIMU BELIECTBAMH-OKUCIUTENIMU (a30THOM U cepHOU KHUCI0TaMu U Jip.). Bogopoausie coequneHus Heme-
tauioB. [lonydyeHre aMMuaka u XJIOpoOBOJIOPO/Ia CUHTE30M U KOCBeHHO. Pusnyeckue cBoiictBa. OTHOLIEHHE K BOJIE: KUCIOT-
HO-OCHOBHBIE cBOMCTBA. OKCUIBI M aHTUIPUIBI KApOOHOBBIX KUCIOT. Heconeobpasyroliue u coeoOpa3yronie OKCUIbl.
Kucnotusie okcupl, ux cBoiictBa. OCHOBHBIE OKCHBI, KX CBOMCTBA. AM(DOTEpHBIE OKCUIBI, UX CBOICTBA. 3aBUCUMOCTh
CBOICTB OKCHJIOB METAJUIOB OT CTENIEHU OKUCICHUS. AHTHAPUIbLI KAPOOHOBBIX KMCIIOT KaK aHAJIOTU KUCIIOTHBIX OKCUJIOB.
Kucnotsl oprannyeckue u Heoprauuueckue. KuciaoTel B cBeTe TEOPUH 3IEKTPOIUTUYECKON Tuccounanuu. Kucnorel B cBeTe
npoTtoauTHueckoi Teopun. Kitaccupukanys opraHM4eckux 1 HEOpraHu4eckux kuciaot. O01iue cBoicTBa KUCIOT: B3aUMO-
JeiCTBUE OPraHMYECKUX U HEOPTaHWMYECKUX KUCIIOT C METaJJIaMU, OCHOBHBIMH U aM(OTEpHBIMU OKCUAAMHU U THAPOKCUIAMH,
C coJIsIMH, 00pazoBaHue CIOKHBIX 3(hUpoB. OCOOEHHOCTH CBOICTB KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KucinoT. OCHOBa-
HUSl OpraHUYecKue U Heopranudeckre. OCHOBaHUS B CBETE TEOPUU IIIEKTPOIUTUYECKON quccoruanui. OCHOBaHUS B CBETE
npoTtonuTHieckor Teopun. Kiaccudpukanus opraHM4eckux 1 HEOPraHUYEeCKUX OCHOBaHUH. XMMHUUYECKUE CBOMCTBA IIeNIoue
U HepacTBOPUMBIX OCHOBaHMH. CBOIicTBa 6ECKUCIOPOAHBIX OCHOBAHMI: aMMHaKa U aMUHOB. AM(OTEpHbIE OpraHUYeCKUe 1
HEOpraHU4YecKue coeMHeHUs. AM(POTEpHbIE OCHOBAHHUS B CBETE MPOTOJIUTHYECKOH TeopuH. AMPOTEPHOCT OKCHJIOB U THI-
POKCHIOB MIEPEXOIHBIX METAJIJIOB: B3aUMOJIEHCTBUE C KMcIOoTaMU U menodyaMu. Conu. Knaccudukanus 1 XuMu4eckie cBOn-
cTBa cojeil. OcOOEHHOCTH CBOMCTB COJIE OpraHMYeCKUX U HEOPTraHUYECKUX KUCIIOT.

IpakTnyeckoe 3ansitue Ne7. HcciienoBanue CBOMCTB KUCIOT.

IIpakTuyeckoe 3ansaTue Ne§. HccnegoBaHue CBOMCTB OCHOBaHUM U COJIEH.

HpaKaneCKoe 3ansTue Ne9. HonyquI/Ie, CO6I/IpaHI/Ie " pacClio3HaBaHUEC ra30B

HpaKaneCKoe 3ansaTue Nel(. Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 110 MCTAJUIaM 1 HCMCTAaJIJIaM.

CamocrosiTeqbHasI pa60Ta oﬁyqamumxcsl: HU3YUYCHUC KOHCIICKTOB 3aH}ITI/II71, KOHCIIEKT «I'eHeTuueckas CBI3b HEOpraHnyc-
CKHX BCIICCTB», pa60Ta Haa ITPOCKTOM.




Tema 6. XuMuA B JKHU3HU
oo0IecTBAa.

Coaep:xanue yueOHOTro MaTepHuaJia

XUMHS U IPOU3BOACTBO. XUMHUYECKasi IPOMBIIIJIEHHOCTh U XUMUYECKHE TEXHOJIOTUU. ChIpbe AJI1 XUMUYECKON ITPOMBI LI~
JEHHOCTH. Bo/la B XMMUYECKOI MPOMBIIIIEHHOCTH. DHEPrus ISl XUMHUYECKOr0 MPOU3BOACTBA. HayuHble NpUHIMIIBI X U-
MHUYECKOI0 ITPOU3BOJICTBA. 3aIUTa OKPYXKAIOIIEH Cpelibl U OXpaHa TpyJa NPy XMMUUECKOM IIPOU3BOICTBE.

XUMHUS ¥ 3KOJIOTHs. XUMUYECKOe 3arpsi3HeHHEe OKpyskarome cpeabl. Oxpana ruapochepbl OT XUMUYECKOTO 3arpsi3HEHUS.
OxpaHa mOoYBBI OT XMMUYECKOTO 3arpsi3HeHns. OxpaHna atMocepsl OT XUMUYECKOro 3arps3uenus. Oxpana ¢piaopsl v hayHsl
OT XUMHYECKOTO 3arpsA3HEHUs. BUOTEXHOJIOTHs U T'€HHask NHKEHEPUSL.

XvMHUs U TIOBCEHEBHAs JKU3Hb 4eloBeka. JlomaimiHsas anteka. Morome u unctanme cpeacrtsa. Cpencra 60pbObI ¢ OBITO-

BBIMU HaceKOMbIMHU. CpeicTBa TUYHOM TUTHEHBI U KOCMETUKH. XUMHS U TUIa. MapKupoBKa ymaKOBKa MUIIEBBIX U TUTHE-
HUYECKHUX MPOAYKTOB U YMEHHE UX YUTATh. DKOJIOTHS KWIHINA. XUMHS U TCHETHKA YeJIOBeKa. XUMHUS B CEIHCKOM XO3s5H-
cTBe. XHMMU3alUs CEIbCKOrO XO034iCTBA M €€ HampaBieHus. PacTeHus W moyBa, MOYBEHHBIM MOTJIOMAKOIIMNA KOMIUIEKC.
YnoOpenust U ux Kiaccupukanus. XUMHUECKAE CPEACTBA 3alIUThl pacTeHUi. OTpULIaTebHBIC MOCICACTBUS MPUMCHCHHS
MECTUINIOB U 60pbOa ¢ HUMU. XUMU3alUs )KUBOTHOBOJICTBA. XUMHUS U IKOJIOTUSA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
cpenbl. OxpaHa ruapochepsl OT XUMHUUYECKOTo 3arps3HeHus. OXpaHa MOYBbI OT XUMHUYECKOTo 3arps3HeHus. OXpaHa aTMo-
cdepsl OT XUMHUECKoro 3arpsizHeHus. Oxpana Quopbl U GayHbl OT XUMHUYECKOTO 3arps3HeHHs. bBuoTexHomorus U reHHas
WHXeHepusi. XUMHSI U TIOBCEJHEBHAs >KM3Hb 4enoBeka. JlomamHss anteka. Moromue u uuctsmue cpencrsa. Cpeacrtsa
00pBOBI ¢ OBITOBBIMU HaceKOMBIMU. CpeIcTBa TUYHON TMTHEHBI U KOCMETHKU. XUMHUS U Nuia. MapKupoBKa yrmakoBKa Mu-
HIEBBIX U TUTHEHUYECKUX MPOJAYKTOB U YMEHUE UX YATATh. DKOJIOTHS KIIIMIIA. XUMUS U TCHETHKA YeJIOBEKa.

KonTposbnas padora Nel mo pasgeny «O0mas 1 HeOpraHu4eckasi XUuMHusD»

CamocrosTenbHas paboTa: H3y4eHHe KOHCIIEKTOB JIEKIUI, TOJrOTOBKA K KOHTPOJIBHOM padoTe.

Pazjnen 2. Opranuyeckasi XuMusl.

Tema 7. Ilpeamer opranm-

Conep:kaHue y4eGHOr0 MaTepuaJia




yeckoil xumuu. Teopus
CTPOEHUs OPraHUYeCcKHX
COeIMHEeHU.

[Ipeamet opranmveckoit xumuu. [ToHsTHE 00 OPraHMYECKOM BEIIECTBE U OpraHUYecKord XuMuu. Kpatkuii ouepk uCTopuun
pa3BUTHS OPraHUYECKOi XxuMuu. Butanusm u ero kpymenue. OCOOEHHOCTH CTPOEHUSI OpraHUYecKux coenuHeHuid. Kpy-
TOBOPOT YIJIEpO/a B IPUPOJE.

Teopust cTpoeHus opranndyeckux coequHeHui A.M. bytieposa. [Ipeanocsuiku co3nanust Teopur crpoeHusi. OCHOBHbBIE TT0-
JO)KeHHs TeopuH cTpoeHuss A.M.bytiiepoBa. XMMHUYECKOE CTPOSCHUE M CBOMCTBA OpraHnyYeckux BemecTs. [lonsTue 006 u3o-
Mepun. CriocoObl 0TOOpakeHUs CTPOEHUs MOJIEKYJIbI (hopMyIibl, MoAenu). 3HayeHue reopun A.M. bytnepoBa /i pa3BUTUS
OpPraHMYECKON XMMHUHU U XUMHUYECKUX MporHo30B. Knaccudukanus oprannyeckux coeannenud. Knaccuduxamnus oprannde-
CKHX BEIIECTB B 3aBUCHMOCTH OT CTpOeHUs yriiepoaHoi nemnu. [loustue GpyakunoHansHoi rpynmnel. Knaccudukarus opra-
HUYECKUX BEUIECTB MO TUNY (YHKIMOHAIBLHOW Tpymnmbl. OCHOBBI HOMEHKJIATYpPBl OPTaHUYECKUX BEIIECTB. TpHUBUANBHBIC
Ha3BaHMs. PanmonanbHas HoOMeHKIaTypa Kak npenmecrseHHua HomeHkarypsl [IUPAC. Homenknatypa IUPAC: npunuu-
bl 00pa30BaHMs HA3BaHUHU, CTAPIIMHCTBO (PYHKIIMOHAIBHBIX TPYII, UX 0003HaUeHUE B MpeduKcax U cyPpurcax Ha3BaHUN
opranuueckux BemiectB. CTpoeHHe aToMa yriepojaa. DIEeKTPOHHOE O0JaKo U OpOUTallb, S- U P-OpOUTANHU. DIEKTPOHHBIE U
3NEeKTpOHHO-Tpaduyeckue GopMyIbl aTOMa yriepoja B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUAX. KoBalleHTHas XxuMudeckas
CBsI3b U ee Kinaccudukalys mo crnocoly nepekpbiBanus opoutaneii. [ ubpuanzanus. Paznuunsie Tunsl rubpuanzanuu u Gop-
Ma aTOMHBIX OpOUTajel, B3aMMHOE OTTAJIKMBAaHUE THOPUIHBIX OpOUTalIel U UX PACIOJIOKEHUE B MPOCTPAHCTBE B COOTBET-
CTBUU C MUHHUMYMOM 3Hepruu. ['eoMeTpust MoJjieKyJ BEIIEeCTB, 00pa30BaHHbIX aTOMaMU YIjepoja B pa3InYHbIX COCTOSHUSX
rubpuauzanuu. TUIBI XUMUYECKUX CBS3€M B OPraHMYECKUX COETUHEHMSIX U crocoObl MX pa3pbiBa. Knaccudukanus kopa-
JICHTHBIX CBSI3€W IO AJEKTPOOTPHUILIATEILHOCTH CBA3aHHBIX aTOMOB, CIIOCOOY MEpEeKphIBaHUS OpOUTael, KpaTHOCTH, MeXa-
HU3MY 00pa3zoBaHusi. CBS3b IPUPOJIbI XMMUUYECKOM CBSA3HM C TUIIOM KPUCTAITIMYECKON PEIIeTKH BEUIecTBa U €ro (Gu3nuecKu-
MU cBOMcTBaMu. Pa3pbIB XuMH4eckoil CBs3M, Kak Ipolecc, oOpaTHbI ee 00pa3oBaHUI0. ['OMOIUTHYECKHM U reTepouTuye-
CKUH pa3phIBBI CBA3EH, X COMOCTABIEHHE C OOMEHHBIM U JOHOPHO-AaKLIENITOPHBIM MeXaHU3MaMH UX oOpa3oBaHus. [lonsTue
CBOOOJIHOTO pajvKaja, HyKIeo(puIbHON U 3nekTpoduibHOM vacTunbl. Kinaccudukanus peakuuii B OpraHMUecKod XUMUH.
[TonsATHE O THMAX U MEXaHU3MaX peakiuil B oprannyeckoit xumuu. Cyoctpat u peareHt. Knaccugukaius peakuuii no ume-
HEHMIO B CTPYKTYpe cyOcTpaTa (IpucoeIuHEeHNe, OTIEIUIEHUE, 3aMelIeHNe, N30MepU3allisl) U TUITy peareHTa (paauKkaibHbIe,
HyKJIeopUIbHbIE, AekTpopuibHbie). Peakuuu npucoeaunenus (AN, AE), smumunuposanus (E), 3amemenus (SR, SN, SE),
n3oMepusauy. Pa3HOBUIHOCTH peakluid Ka)Ja0ro TUIA: THAPUPOBAHUE U ACTUAPUPOBAHUE, TaJOT€HUPOBAHUE U Jeranore-
HUPOBaHUE, TUApATAlUs U Jeruaparanus, THAPOTraJoreHUpOBaHUE U JETUIpOraJoreHupOBaHue, MOJIUMepU3alisa U MOIu-
KOHJeHcallus, neperpynnupoBka. OcOOEHHOCTH OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peakluil B opraHndeckor xumuu. Co-
BPEMEHHBIE ITPEJICTABICHUS O XUMUUYECKOM CTPOEHHM OpPraHMUYECKUX BenlecTB. OCHOBHBIE HANpaBICHUS Pa3BUTUS TEOPUU
ctpoenuss A.M. byrneposa. M3omepusi opraHMueckux BeUIECTB U €€ BUAblL. CTpyKTypHas U30MEpUs: MEXKIaccoBas, yrie-




POJTHOTO CKEJIETa, TIOJIOKEHUSI KPaTHOM CBSI3U U QYHKIIMOHATBHOU Tpynmbl. [IpocTpaHcTBEHHAS U30MEpHS: FeOMETpHYISCKast
u ontuyeckas. [lonstue acummeTpuyeckoro neHTpa. buonornueckoe 3Ha4eHHE ONTUYECKOM M30MepuH. B3anmHoe BiausHIE
ATOMOB B MOJICKYJIaX OPTaHUYECKUX BEHIECTB. DIEKTPOHHBIC IP(PEKTh aTOMOB M ATOMHBIX TPYIII B OPTaHUYECKUX MOJICKY-
nax. MHIyKOUOHHBIN 3G (hEKT, MOT0KUTEILHBIM U OTPUIIATENIBHBIN, ero ocooeHHOCcTH. Me3zomepHsblil addekt (3ddexT co-
MPSKEHUS ), €70 OCOOCHHOCTH.

Jladoparopnas padora Nel. «/3rotoBieHrne MOJIEKyYJI OPraHMuECKUX BEILIECTBY.

CamocTtosiTeibHAas padoTa 00y4alOMMXCs: COOOIIEHNE «XUMUYECKOE CTPOEHUE U CBOMCTBA OPTaHUYECKUX BEILLIECTB.
[TpopaboTka KOHCIIEKTOB 3aHATHI. PaboTa HaJl MHAMBHUIYaIbHBIM IPOCKTOM.

Tema §8.. IIpenenbHbie
yIJIeBOOPOABI.

Coaep:xanue yueOHOro MaTepuaJia

I'omonoruueckuil psa ankaHoB. [lonsTre 00 yrieBopoponax. OCOOEHHOCTH CTPOEHUS MPENENIbHBIX YII€BOJOPOAOB. All-
KaHbI KaK [PEICTaBUTENN MIPEAETIbHBIX YIIIEBOAOPOIOB. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl METaHa U
Jpyrux ajkaHoB. ['omonormueckuil psa v mzomepus napapuHoB. HopmanbHOE M pa3BEeTBICHHOE CTPOEHHUE YIIIEPOAHOM
uenu. HomeHknaTypa ankaHOB U alKWIbHBIX 3aMecTuTenell. dusnueckrue cBOMCTBA alkaHOB. AJIKaHbl B pupoze. XUMHU-
YyecKkue CBOMCTBa ajikaHoB. Peakiuu SR-tuna: ranorenuposanue (padorsl H.H. CemenoBa), HurpoBanue no Konosanony.
MexaHu3M peaklUy XJIOPUPOBaHUs AJIKaHOB. Peaknuu neruapupoBaHus, TOPEHUs, KATATUTUYECKOTO OKUCIICHHS aJIKaHOB.
KpekuHr ankaHoB, pa3/InyHble B/l KPEKMHIA, IPUMEHEHUE B IPOMBIIUIEHHOCTH. [IMponn3 u KOHBEpCUs MeTaHa, U30Me-
pu3zanus ankaHoB. [IpuMeHeHne n crocoObl moiay4yeHus ankaHoB. OOIacTH NMpUMEHEHUs aakaHoB. IIpoMbllieHHbIE cro-
cOOBI MOY4YEHHs AJIKAaHOB: IMOJIyY€HUE U3 MPHUPOAHBIX MCTOYHMKOB, KPEKUHI NapaduHOB, MOJYyYEHHE CHUHTETUYECKOTO
OeH3MHa, ra3uduKanys yrisi, ruipupoBaHue alkeHoB. JIabopaTopHble crocoObl MOMyYeHHs aJIKaHOB: cuHTe3 Bropua, ne-
KapOOKCUIIMPOBaHUE, THAPOIIN3 KapOuaa aJTtOMUHUS

[uknoankansl. 'oMonorudeckuii psaj 1 HOMEHKJIATypa HUKIOAIKAHOB, uX o0mmas gopmyna. [loHaTHEe 0 HANPSYKEHUH ITUK-
na. Vi3omepus IMKIIOAIKaHOB: MEXKJIaccoBasi, YIIepoJHOro cKenera, reomerpuyeckas. [lomyuenue u ¢puznyeckue cBoii-
CTBa IIUKJIOATKaHOB. XMMHUECKHE CBOMCTBA UKI0aNKaHOB. Crienndrka CBOWCTB LIUKIJIOAIIKAHOB C MaJIbIM pa3MepoM LIHK-
na. Peakuyu npucoeuHEHUs U PaUKaIbHOIO 3aMEILEHUs.

IIpakTnyeckoe 3ansaTue Nell. CocraBieHue CTPYKTYPHBIX (POPMYIT H30MEPOB aJTKAHOB U X HAa3BaHUH.

CaMocTosiTe1bHasi paGoTa 00y4alOIMMXCS: COCTaBIEHUE CTPYKTYPHBIX (POPMYIT H30MEPOB aJIKaHOB U X Ha3BaHMii; [lo-
knax «[IpuMeHeHne ankaHoB ¥ LUKJIOAIKaHOBY». PaboTa Ha/l MHAMBUAYAIBHBIM IPOoeKTOM. [IpopaboTka KOHCIIEKTOB 3aHATHHA

Tema 9.HenpeneiabHbie

Conep:xanue yueOHOro MaTepuaJia




yYriieBoaopoanl

I"'oMostornyeckuil psj alKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE 3TWJICHA U AJIKEHOB. ['OMOOrudeckuil psa u
obmas popmyna ankeHoB. M30Mepusi ASTUIICHOBBIX YITIEBOIOPOIOB: MEXKKIACCOBAsI, YIIIEPOJHOTO CKEJIeTa, TIOJI0KEHUS KpaT-
HOM cBA3M, reoMeTpudeckas. OCOOEHHOCTH HOMEHKJIATYpPbl 3TUJICHOBBIX YIJIEBOIOPOJIOB, HA3BaHUS BayKHEHIINX paJlKajoB.
Ou3nYecKue CBOWCTBA aTKEHOB. XUMHUYECKUE CBOWCTBA AIKEHOB. DIIEKTPO(HIIBHBIN XapaKTep peakiuii, CKIOHHOCTh K pe-
aKLUAM IPUCOEAUHEHHs, OKUCIIEHUs, nommepu3anun. [IpaBuno MapkoBHHKOBA U €ro 3JIEKTPOHHOE 00ocHOBaHue. Peakiiun
raJIOr€HUPOBAHUS, TUAPOraIOreHUPOBAHUS, THApAaTaluu, TuipupoBanus. Mexanusm AE-peakuuii. [lonarue o peakuusx mno-
numepusanuu. ['openne ankeHoB. Peakiuy OKUCIIEHUS B MATKUX U KECTKUX yclIoBUsAX. Peakunsa Baruepa u ee 3HaueHus i
oOHapy>KeHHsI HENpeJeNbHBIX YIIEBOAOPOAOB, MONXydYeHUs riaukojiei. [IpumeHenne u crnocoObl mosyueHus: ajakeHoB. Mc-
HOJIb30BaHNUE BBICOKOW PEAKIIMOHHON CHOCOOHOCTH alIKEHOB B XMMHYECKOH NpOMBINUIEHHOCTH. [IpuMeHeHue 3TuieHa u
nponuieHa. [IpoMbliieHHbIE CIIOCOOB! MONTYYEeHUs aJIKeHOB. Peakuyuu neruipupoBaHusi U KpekuHra ajkaHoB. Jlaboparop-
HbI€ CIIOCOOBI MOTYYEHUS AJIKEHOB.

Anxanuensl. [TonsaTHe 1 K1accUpUKAIMs TUEHOBBIX YIIIEBOAOPOAOB MO0 B3aUMHOMY PaCIIOJIOKEHUIO KPAaTHBIX CBSA3EH B MO-
nexyie. OCOOEHHOCTH 3JIEKTPOHHOI'O M NMPOCTPAHCTBEHHOTO CTPOEHHSI CONPSKEHHBIX IUEHOB. IIoHATHE O T-3J1IeKTPOHHON
cucreme. Homenkiiatypa 1neHOBBIX yriieBo10po10B. OCOOEHHOCTH XUMUYECKUX CBOMCTB CONPSYKEHHBIX JUEHOB, KakK Clie]l-
CTBUE€ UX JJIEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoenunenus. [lomumepusamnus aueroB. CrocoObl MONTYYEHUsST JUEHO-
BBIX yriieBojiopojoB: pabotel C.B. Jlebenesa, neruapupoBanue aakaHoB. OCHOBHbIE MOHATUS XMMHUHU BBICOKOMOJIEKYIISP-
HBIX COEJIMHEHUHN Ha MpUMEpE MPOIYKTOB MOJUMEpPU3ALMM AJIKEHOB, aJKaJUEHOB M MX TaJOreHIpOU3BOAHBIX. MoHOMED,
MIOJIUMED, PEAKLUS OJIMMEPU3ALINH, CTENIEHb MOJIMMEPU3ALINN, CTPYKTYPHOE 3B€HO. THUIIBI TOJIMMEPHBIX LIETIEH: JTUHEUHBIE,
pa3BeTBIIeHHBIE, cliuThie. [IoHsATHE O cTepeoperyyIapHbIX nonuMmepax. Iloaumepsl TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBnenue o iactMaccax v 3aactoMepax. [1onmaTHiIeH BBICOKOTO M HU3KOTO JAaBJICHHUS, €r0 CBOMCTBA U IIPUMEHEHUE.
Karanuzatopel Hurnepa—Harra. [lonunponunen, ero npuMeHeHrne U CBOWCTBA. [ 'anorencoaepxaliyie noauMepbl: TEQIIOH,
noauBUHUIXJI0pUI. Kaydyku HaTypanbHblil 1 cuHTeTndeckue. Cononumeps! (OyTaaMeHCTHPOIbHBIN KaydyK). Bynkanu3za-
11l KaydyyKa, pe3uHa U H00HUT.

["'oMonornyeckuil psia alKMHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE ALlETUIIEHA U APYTUX aJIKMHOB. ['oMosiornue-
CKHi psii v oOmmast popmyina ankuHOB. HoMeHKIaTypa aleTUiIeHOBBIX YIiieBO0po10B. M3oMepust MexXKIIaccoBasi, yriepoi-
HOTO CKeJIeTa, MOJIOKEHHsI KpaTHOM CBsI3U. XMMHUYECKHE CBOMCTBA M MPUMEHEHUE aTKMHOB. OCOOEHHOCTH peakluid Mpuco-
€UHEHUs 10 TPOMHOM yriepoa-yriepoaHon cBsa3u. Peaknus Kydeposa. [IpaBuino MapKoBHUKOBAa MPUMEHHTENBHO K alle-
TuineHaM. [lonBMKHOCTH aroma BoJOpoAa (KHUCIOTHBIE CBOWCTBA alKWMHOB). OKMCIEHHE aNKUHOB. Peakuus 3€IMHCKOTO.
[IpuMeHeHne aneTHIICeHOBBIX yriieBoaopoaoB. [lonuBuannanerat. [lonyyenue ankunoB. [lonydeHne aneTwieHa TUPOIU30M
MeTaHa ¥ KapOUTHBIM METOJIOM.

IIpakTuyeckoe 3ansaTue Nel2. IlosydeHue STHIIEHa W ONBITHI C HUM.

IIpakTnyeckoe 3ansiTue Nel3. CocTaBieHue CTpyKTYpHBIX (hOpMYJT HEMIPEAEIbHBIX YTIIIEBOJOPOIOB U UX Ha3BaHUN MO
MEXIyHapOAHON HOMEHKJIAType.




IIpakTnueckoe 3ansaTue Nel4. Pemienue pacyeTHbIX 3a/1a4.

JlaGoparopnas padora Ne2. «O3HakomiieHue ¢ koyuiekuusiMu «llmactmaccer», «Bomoknay, «Kayuykny, «MuHepaisl u
TOPHBIE TTOPOBI».

CamocrosiTesbHAasi padoTa 00y4arOIMXCs: TOArOTOBKa JokJana: «[IpupoaHbIil 1 CHHTETHYECKUM KaydyKHd, UX TPUMEHE-
Huey. CocTaBlieHne CTPYKTYPHBIX (hOPMYII M30MEPOB aJTKEHOB M UX Ha3BaHUU. [IpopaboTka KOHCIIEKTOB 3aHATUH. PenieHue
3agad. Pabora Has IpOEKTOM.

Tema 10. ApomaTruyeckue
yIJIEBOJOPOABI.

Coaep:xanue yueOHOTro MaTepuaJia

['omonoruueckuii psit apeHoB. beH3on kak npenctaButenb apeHoB. PazBurtue npencraBieHuil o ctpoenun Oenzona. CoBpe-
MEHHbIE MpEeACTaBIeHUsI 00 3JEKTPOHHOM M INPOCTPAHCTBEHHOM CTpoeHuH OeH3ona. OOpazoBaHHE apOMaTHYECKOH Ti-
cucreMsl. ['omosoru GeH3o1a, nX HOMEHKIATypa, oomas Gopmyna. Homenkiarypa Ui 1n3aMenIeHHBIX IPOU3BOIHBIX O€H-
3051a: opmo-, Mema-, napa- pacloyioKeHue 3amecTurencii. Pu3sndeckre CBOWCTBAa apeHOB. XMMHUYECKHUE CBONCTBA apEHOB.
[Tpumeps! peakuuii 37eKTPOPUIBLHOIO 3aMELICHUs: TaloreHupOoBaHue, aakuiupoBanue (katanuzatopsl Opunensi—Kpadrea),
HUTpPOBaHUE, cyinbdupoBaHue. Peakuuu rugpupoBaHus U NPUCOCAMHEHUsS XJopa K OeH3omy. OCOOEHHOCTH XMMHUYECKHUX
CBOWCTB TOMOJIOTOB OeH301a. B3auMHoe BIUsHHE aTOMOB Ha MpHUMEpE FOMOJIOroB apeHoB. OpUeHTalusl B PeakLUsAX dJIeK-
TpounpHOro 3amemieHuss. Opuentantsl 1 u 1l pona. [lpumenenue u nomyuenue apeHoB. [IpupoHble HCTOYHUKN apoMaTH-
YECKUX YTJIE€BOIOPOAOB. ApoMaTH3allks alKaHOB U UKJIOAJTKAaHOB. AJIKMIIMPOBaHKE OEH3071a.

IIpakTuyeckoe 3anaTue Nel5. Cemunap «YTIa€BOA0OPOIBI»

CamocrosiTeibHasi padoTa o0y4awuuxcsi: MpopaboOTKa KOHCMEKTOB 3aHATUH. PemieHue nenouek mpesparieHuii. Kon-
criekT «[Ipou3BogHBIE OEH30aY.

Tema 11. Ilpupoansbie uc-
TOYHUKHU yIJI€BOAOPOI0B.

Conep:xanue yueOHOro MaTepuaJia

Hedts. Haxoxnenue B npupoje, coctaB v (pusndeckre cBoicTBa HeQTH. TOIMITMBHO-2HEPIeTUYECKOE 3HAUEHUE HEPTH.
[TpomsltenHas nepepabotka HeQTH. PexTrdukanus HeQTH, OCHOBHbIE (DpaKIMK €€ pa3feNeHHs, UX UCTIOIb30BaHHeE.
Bropuunas nepepaboTka HepTenpoaykToB. PexTudukanus Ma3yTta npu yMeHbIIEHHOM JaBieHuu. KpekuHr Hedremnpo-
nykToB. Paznuunble Buabl kpekunra, padotsl B.I'. IllyxoBa. M3omepu3zanus ankaHoB. AJIKMIUPOBaHHUE HETIPEIeNbHbIX yT-
neBo10poaoB. Pudopmunr negrenponykros. KauectBo aBToMoOuabHOr0 Tomimea. OxkranoBoe yucio.llpuponsiii u no-




yTHBIN HeTAHOM ra3. CpaBHEHHE cocTaBa IPUPOJIHOrO U MOMYTHOIO T'a30B, UX MPaKTUYECKOe ucrnonb3osanue. Ilpupoa-
HBIW ¥ TOMYTHBIN He(TsAHOU Ta3. CpaBHEHHE COCTaBa MPUPOAHOTO U MOMYTHOTO ra30B, X MPAKTUYECKOE HCIIOIb30BAHHE.
KameHHbI# yrons. OCHOBHBIE HAIIPABJIEHUS UCIIOIb30BaHUI KaMEHHOTO yriisl. KokcoBaHMe KaMEHHOTO YIUIsd, BaKHEHIINE
IPOAYKTBI 3TOT'O IIPOLECCA: KOKC, KAMEHHOYTOJIbHAs CMOJIA, HaJICMOJIbHAs BoJa. COeMHEHUS, BBIIEISIEMbIE U3 KAMEHHO-
yrojibHOU cModbl. [IpoayKThl, Hogy4aeMble U3 HaICMOJIbHON BOJbI. DKOJIOTMYECKUE aclIeKThl JOOBIYH, NEpPepadOTKU U
HCIIOJIb30BAaHUs] TOPHOYMX HCKOIIAEMBbIX.

Jla6opaTopnasi pa6ora Ne3. O3nakomuieHue ¢ koyuiekiued «HedTs u IpoayKTh ee mepepadoTKm.

IIpakTuyeckoe 3anaTue Nel6. Perienre 3a1au Ha HaX0XK/I€HUE MOJIEKYJIIPHOU (POPMYIIBI YIIIEBOAOPOIA.

O000menne 3Hanmii 3a 1 cemecrp.

CamocTosiTeIbHAS paGOTa OﬁyanOHIHXCﬂ: JOKJIazg «DKOJIOTUYECKHUE ACITEKTHI ,Z[O6I>I‘II/I, nepepa60TKH N UCIIOJIBb30BaHUA
TOPrOYUX UCKOIIACMBIX». Pemenue paC‘léTHHX 3aaay4.

Tema 12. Kuciopoaconep-
JKalye opraHuvyecKue co-
eINHEHHS.

Conep:xxanue yueOHOro MaTepuaJia

I'mapoxcuabhbie coennnenusi. CtpoeHue U kiaccupukanus cnuptoB. Knaccuduxamnus cnupTos 10 TUITY YIJIEBOAOPOI-
HOT'O paJuKaia, YuciIy F’MAPOKCUIBHBIX IPYII U TUITY aTOMa YIJIEPOAa, CBA3aHHOIO ¢ THAPOKCUIILHON IPYIIION. DJIeK-
TPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE TMIPOKCUIIbHON Irpynibl. BiusiHue ctpoeHus ciupToB Ha UX GU3NYECKUE CBOM-
cTBa. MexmoneKkysapHas BOLOPOAHAs! CBsI3b. | OMOJIOrn4ecKuil psi MpeAeIbHbBIX OJHOATOMHBIX cIUpTOB. M30Mepus u
HOMEHKJIaTypa aJIKaHOJIOB, UX 001as popMysia. XMMHUYECKUE CBOWCTBA aJIKaHOJIOB. PeakiirioHHas criocoOHOCTh NMpeaesb-
HBIX OJIHOATOMHBIX CIUPTOB. CpaBHEHNE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKUX U HEOPraHMYECKUX COCIUHEHU,
conepxkamux OH-rpymnmy: KucioT, oOCHOBaHHM, aM(OTEpHBIX COeTUHEHHH (BO/IbI, CIUPTOB). Peakiiuu, moATBepxkaAaromume
KHMCJIOTHBIE CBOMCTBA CIIMPTOB. Peakiuu 3aMeleHns r’uIpoKCHIBHOM Ipynibl. MexXMOIeKysapHas Jeruaparanus CIUp-
TOB, YCJIOBUSI 00pa3oBaHMsI MPOCTHIX 3(upoB. CiioxkHbIE 3PUPHI HEOPraHUUYECKUX U OPTraHUYECKUX KUCIIOT, PEaKIHH
srepudukanu. OKUCIEHHE U OKUCIUTENbHOE JeTuApUpoBaHre cnupToB. CrocoObl NOTY4YEeHUs: CIUPTOB. [ uapoau3 rajio-
reHaJIKaHoB. [ uparanus aJkeHoB, YCIOBHs ee mpoBeaeHus. BoccTaHoBIIeHE KapOOHMIIBHBIX coenHeHui. OTaenbHbIe
IIPEICTaBUTENN ATKAHOJIOB. MeTaHOoJI, €ro NPOMBIIIIIEHHOE NOJy4YEHUE U IPUMEHEHHE B IPOMBIIIIIEHHOCTH. bruonornye-
cKoe aeiicTBrue Metanosa. Crenuduueckne crmocoOb! MOTyYEHUs TUIOBOTO ciupTa. PU3NOTOTHYECKOE TEUCTBUE ITAHO-
na.

MHuoroaromHubie ciupThl. I30MepHs 1 HOMEHKJIaTypa MpeiCTaBUTENeH IBYX- U TPEXaTOMHBIX clIUPTOB. OCOOEHHOCTH XU-
MHYECKUX CBOICTB MHOIOATOMHBIX CIIUPTOB, X KaueCTBEHHOE OOHapykeHue. OTAeIbHbIC TPEICTABUTENN: ITUIICHIJIH-
KOJIb, MIMLIEPHH, CIOCOOBI UX MOJIyUYEHHUs, IPAKTHUECKOE IPUMEHEHHE.




®enobl. PeHoII. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHE (heHoa. B3anMHoe BiIMsiHEE apOMaTHYECKOTO KOJIbIIA U
THJIPOKCUIIBHOM IpyMIibl. XMMHUYECKUE CBOIMCTBA (heHOa KaK (QYHKIUS ero XMMUYeCKoro crpoeHus. bpomupoBanue denona
(kaduecTBEHHAsl PeaKIlys), HUTpOBaHUE (MMMKPUHOBAsS KUCIIOTA, €€ CBOMCTBa 1 puMeHeHne). OOpa3oBaHUE OKPAIICHHBIX
KoMmIiIekcoB ¢ nonom Fe**. [Ipumenenue dpenona. Ilonydenne heHona B mpOMBIILIEHHOCTH.

KapGonuibHble coeqmHeHusl. ['OMOIOrH4ecKre psiibl albIerHI0B U KeTOHOB. [loHATHE 0 KapOOHUIIBHBIX COEAMHE-
HUSX. DJIEKTPOHHOE CTPOEHHE KapOOHWIBHOM rpynmbl. M3oMepus 1 HOMEHKIIATypa ajbAerHI0B U KeToHOB. Duznye-
CKHE€ CBOMCTBa KapOOHWJIBHBIX COEAMHEHUNA. XMMUYECKHE CBOMCTBA ajbIECTUIOB M KETOHOB. PeakunoHHas crocoo6-
HOCTb KapOOHWIbHBIX CO€IMHEHUN. Peakuuu OKUCIEHMs albJEru0B, KaueCTBEHHbIE PEAKIUH Ha allbJETHJIHYIO
rpynny. Peakuuu nonukonaeHcanuu : oopazoBanue ¢penondopmanbaeruaHbix cMoi. [IpuMenenue u nomydeHue Kap-
OOHUIBHBIX coeAMHEHU. [IprMeHeHne anbIeru10B U KETOHOB B ObITY U MPOMBIIUIEHHOCTU. AJIbIETHIbl U KETOHBI B
npupone (3dupHsie Macna, Gpepomonsl). [lonydenne kapOOHMUIBHBIX COSTUHEHUI OKUCIEHUEM CIIUPTOB, TUApATALlH-
€il aIKNHOB, OKUCIICHUEM YTIIEBOIOpO10B. OTAEIbHBIC MTPEICTABUTENN ATBJICTUIOB U KETOHOB, CIICIIU(HUECKUE CII0-
cOOBI UX MOJYYCHHS U CBOMCTBA.

KapGoHoBble KHCJIOTBHI U MX IPOM3BOIHBIE. | OMOJIOrHYECKUH PsiZl IPEAEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. [1o-
HATHE 0 KapOOHOBBIX KHCIOTaX U UX Kiaccu(uKauus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCUIIBHOM TIpyI-
nbl. ['oMonoruueckuii psj npeneabHbIX 0JHOOCHOBHBIX KapOOHOBBIX KUCIIOT, MX HOMEHKJIATypa U u3omepus. Mexmoneky-
JSIpHBIE BOJIOPOIHBIE CBSI3U KapOOKCUIIBHBIX TPYII, UX BIUSHHE HA (U3HUECKUE CBOICTBA KAPOOHOBBIX KUCIIOT.
XvMHYecKue CBOMCTBA KapOOHOBBIX KHUCIOT. Peakiuu, uiioCcTpupyrolie KUCIOTHbIE CBOMCTBA U UX CPaBHEHUE CO CBOM-
CTBaMM HeopraHuyeckux kucior. O6pa3oBaHue (HyHKIHOHAIBHBIX MPOU3BOIHBIX KAPOOHOBBIX KHCIOT. Peakuuu stepudu-
Kallui. AHTUIPU]IBI KApOOHOBBIX KHCJIOT, UX MOJTyYEeHUE U IPUMEHEHHUE.

Crioco0b!l monydeHHs: KapOOHOBBIX KUCIOT. OTHeNbHbIe NMpEACTaBUTENM M UX 3HadueHue. OOume crocoObl MOy4eHHS:
OKHCJICHUE AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, aJIbJACTH/IOB.

Baxmueiiimume npenctaBuTen KapOOHOBBIX KHCIOT, UX OMOJOrMyecKas poiib, cnenupuyeckue crnocoObl MOIydeHHs], CBOM-
CTBAa M IIPUMEHEHNE MYPAaBBMHOW, YKCYCHOM, IMAJIbLMUTUHOBOW M CTEApUHOBOW; aKpUJIOBOW M METAKPHJIOBOM; OJIEMHOBOI,
JIMHOJICBOM M JIMHOJICHOBOM; II1aBEJICBOM; OCH30MHONH KHUCIIOT.

Crnoxuble 3¢upbl. CTpoeHHe U HOMEHKJIaTypa CJIOXHBIX 3()MPOB, MEKKIJIACCOBasi U30MEpUsI C KApOOHOBBIMU KHCJIOTaMHU.
CriocoObl OTY4eHHUs CI0KHBIX 3(UpoB. OOpaTUMOCTh peakMu dTepUPUKAIMKI U (PAKTOPHI, BIUSIONINE HA CMEIIEHHE PaB-
HoBecusi. OOpa3oBaHue CIOXHBIX Noa3upoB. [lommdTunentepedranar. JlaBcan kKak NpeCTaBUTENb CHHTETHUYECKUX BO-
JIOKOH. XMMHYECKHE CBOMCTBA U MPUMEHEHHUE CIOKHBIX I(PHPOB.

Kupsl. XKupsl kak crnoxxsble 3¢upsl rauneprHa. KapOoHOBbIE KUCIOTHI, BXOASIINE B COCTaB KUPOB. 3aBUCUMOCTh KOHCH-
CTEHLUHU JKUPOB OT UX COCTaBa. XUMUYECKHUE CBOMCTBA KUPOB: TUAPOIN3, OMBLUICHUE, THAPUpOBaHue. bruosornueckas pois
JKUPOB, UX HCIIOJIIb30BaHUE B OBITY M MPOMBIIUIEHHOCTH. ConM KapOOHOBBIX KHCIOT. Mbuta. CriocoObl MOTyuyeHus: CoJieit:
B3aUMOJIeHiCTBHE KapOOHOBBIX KHCIOT C METaJZIAMH, OCHOBHBIMHM OKCHJIAMH, OCHOBAaHMSIMHU, COJIIMU; IEJTOYHOM T'HIPOIH3




CJIOKHBIX 3(hUpoB. XUMHUYECKUE CBOICTBA coslell KapOOHOBBIX KHUCIIOT: FMIPOJIN3, PEAKLIMM HOHHOIO oOMeHa. Mbuia, cyi-
HOCTb Motolero aeictusa. OTHOIIEHNE MblIa K jkecTKoM Boje. CuHTeTnueckue morwmue cpeacrsa — CMC (nereprentsr),
UX IPEUMYIIECTBA U HEOCTATKH.

Yraesoasl. [lonsrue 00 yrnesogax. Knaccudukanus yrieonoB. MOHO-, 14- U HOJKMCAaXxapuabl, MPEICTABUTEIN KaXI0H
TpYIIIBI YTIIeBOAOB. bruojoruueckas poib YrieBoI0B, UX 3HAYCHUE B )KU3HU YEJIOBEKa U 00IIEeCTBa.

Momnocaxapuabsl. CTpoeHue U onTudeckas u3omepuss MoHocaxapuaoB. VX kinaccudukaius mo 4uciay aTOMOB yIriiepoa U
npupoze kapooHwibHOM rpynnsl. @opmynsl Oumnepa n Xeyopca ans n300pakeHUs] MOJIEKYI MOHOcaxapuoB. OTHeceHue
MoHocaxapuoB K D- u L-psny. Baxkueilmme npencraBurenn MoHO3. I'Jroko3a, cTpoeHHE ee MOJIEKYNbl U (hu3nyeckue
cBoiictBa. Tayromepusi. XuMuYecKue CBOMCTBA IJIIOKO3bl: PEAKIMM IO AJIbJIETHJIHON Ipymie («cepeOpsHOro 3epkajiay,
OKHCIICHHE a30THOM KUCIOTOM, ruipupoBanue). Peakiiuy rimroko3sl Kak MHOTOATOMHOTO CITUPTA: B3aUMOJICHCTBHE TIFOKO3bI
¢ ruapokcuom meau(ll) mpu kKoMHaTHOM TeMmnepaType U HarpeBaHuu. Pa3nuyHbie THITBI OpOXKEHHS (CIUPTOBOE, MOJIOYHO-
kucnoe). ['moko3a B npupoje. bruonoruueckast posib v MpUMeHEHHE III0K03bl. DpyKTO3a Kak U30Mep IoKo3bl. CpaBHEHHE
CTPOECHHS MOJIEKYJIbl U XUMUYECKUX CBOWCTB INIIOKO3bI U (pyKTO3bl. DPpyKTO3a B MPUPOJE U €€ Ouosorndeckas poib. [leH-
To3bl. Pu603a 1 nezokcupu603a Kak npeacTaBuTeNn aibaonenTo3. Ctpoenue Monekys. Jucaxapuasl. CTpoeHue aucaxapu-
J0B. Crioco0 couseHeHus LUKIOB. BoccTaHaBnuBaroIue U HEBOCCTAHABIMBAIOIIUE CBOMCTBA TUCAXAPUIOB KaK CIEICTBUE
cowleHeHHs nukia. CTpoeHue M XMMUYECKUE CBOMCTBA caxapo3bl. TE€XHOJIOIMYECKHE OCHOBBI IIPOM3BOJCTBA CAXapo3bl.
JlakTo3a M ManbTO3a Kak m3oMmepsl caxaposbl. ITomucaxapuasl. OOmee crpoenue nonucaxapugoB. CTpoeHHE MOJIEKYIIbI
KpaxMmaJla, aMHujI03a U aMuiIonekTuH. du3ndeckue CBOWCTBA Kpaxmala, ero HaX0K/JIeHUe B IPUPOe U OMoIorndecKas podb.
I'mukoren. Xumuueckue cBoicTBa kpaxmana. CTpoeHHe 3JIEMEHTapHOIO 3BEHA LEJUIIONIO3bl. BiusHue cTpoeHus nonumep-
HOM 11eny Ha (pU3MYEeCKHe M XMMHMUYECKHe CBOMCTBA LIEJUTION03bI. [ Maposn3 HeIroio3bl, 00pa3oBaHUe CIIOKHBIX 3(HPOB C
HCOPTaHUYCCKUMHU H OPraHUYCCKMMH KUCIIOTaMH. Ilousitue 06 HCKYCCTBCHHBIX BOJIOKHAX: aHeTaTHBIﬁ 1ICJIK, BHCKO3a.
HaxosxeHue B mpupoie 1 OMoJornyeckas poib 1es1o103bl. CpaBHEHHE CBOWCTB Kpaxmaja U HEeJUTI0JI03BI.

IIpakTuyeckoe 3ansitue Nel7. M3omepus 1 HOMEHKIATypa CIUPTOB.

IIpakTyeckoe 3ansaTue Nel8. l3yueHue cBONCTB CIIMPTOB.

IIpakTyeckoe 3ansaTue Nel9. M3ydyeHue CBOICTB abIeTrnI0B.

IIpakTnuyeckoe 3ansiTue Ne2(. Pemenue pacu€THbIX 3a7ad4.

IIpakTuyeckoe 3anaTue Ne21. 3ydyeHue cBONCTB KapOOHOBBIX KHCIIOT.

IpakTnyeckoe 3ansitue Ne22, M3ydyeHne CBOMCTB yIi€BOJIOB.




IIpakTnueckoe 3anaTue Ne23. Cemunap «Kuciopozaconepxaiiyue opraHU4eCKHe BELIECTBAY.

CamocrosiTeibHAs pa0oTa 00y4alOUIMXCS: TOAMOTOBKA K MPAKTUYECKUM 3aHATHSAM, IPOPAO0TKA KOHCIIEKTOB 3aHSATHI.
Pedepar «JleiicTBre cIUpPTOB HA OPTaHU3M YelloBeKa». Jlokman « ANbIeru/ibl U KeTOHBI B ipupoiey». Koncnekr «IIpumene-
HUE )XUPOB B OBITY M MMPOMBITINIEHHOCTY. [loKiman «YTIIeBoAbl B IPOAYKTAaX MUTaHUs».PaboTa Hall TPOEKTOM.

Tema 13. A3oTcoaep:kaimme
OpraHuvecKue coeJnHe-
Hus. buosornyecku ak-
THBHbIE BelllecTBA.

Conep:xanue yueOHOro MaTepuaJia

Knaccugukanus u nzomepust amunos. [Tonarue 06 amunax. IlepBuunblie, BTOpUYHBIE M TpeTHuYHble aMuHbl. Kinaccuduka-
L1 AMUHOB 110 TUIYy YTJIEBOJOPOAHOIO pajuKajaa U YUCILy aMUHOTPYII B MOJIEKYJIE. ] 'OMOJIOrndecKkue psbl MpeaeIbHbIX
anu@aTUyecKux U apoOMaTUUYECKUX aMUHOB, U30MEPUs U HOMEHKJIaTypa. XUMUYECKUE CBOMCTBA aMUHOB. AMUHBI KaK opra-
HUYECKHE OCHOBAHMS, X CPAaBHEHUE C aMMHAKOM U JAPYTMMU HEOPraHMYECKUMHU OCHOBaHUSAMHU. CpaBHEHUE XMMHUYECKUX
CBOWCTB anu(aTHIecKuX U apoMaTHIeCKux aMHHOB. OOpa3oBaHne aMUI0B. AHHIMHOBBIC KpacuTenu. [loHsTHE O CHHTETH-
4ecKUX BOJIOKHaX. [lonnaMuael ¥ nojauamMuiHble CHHTETHUYECKUE BOJIOKHA. [IpuMenenne u nonydenue amMmuHoB. [lonyuenue
amuHoB. Pabotsl H.H.3ununa. AMuHokuciotsl. [ToHsaTHe 00 aMuHOKMCIOTaX, UX KiIaccupukanus u crpoeHre. Onruyeckas
u3oMepus anb(a-aMUHOKUCIOT. HoMeHKkIaTypa aMMHOKHUCIIOT. J|BOCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHC-
JOT U €€ NpUYMHBL. bunosnspHsie noHsl. Peakuun xonneHcanuu. llentuanas cBaA3b. CHHTETHMYECKHE BOJIOKHA: KaIlpOH,
sHaHT. Knaccudukanus BosnokoH. [lomyuyeHne aMUHOKHUCIIOT, MX NMpUMEHEHHE U Ouosorundeckas ¢yHkius. benku. benku
KaK MpUpOAHbIE MoiauMepsl. IlepBuuHas, BTOpUYHAs, TPETUYHAs W YETBEPTHUHAs CTPYKTYphl OenkoB. OuOpuiLIspHbBIE U
100ymsipHble O0enku. XUMHUECKUe CBOHMCTBA O€JIKOB: FOpeHHE, JACHaTypalus, TUAPOIIN3, KaUeCTBEHHbIE (LIBETHBIE) pPeak-
nuu. bruonornueckue pyHkimu 0eIKOB, X 3HaYeHUE. benku kak KoMnoHeHT nuiy. [Ipobiaema 6eIKOBOro roI0JaHus U MMYy-
TH ee pemieHus. HyknenHoBele KUCIOThI. HyKI€MHOBBIE KUCIOTHI Kak IPUPOAHBIE ITonuMepbl. HyKiieoTuapl, ux CTpoeHuUe,
npumepel. AT® n AJI®, nx B3anMonpespaiieHue u poib dtoro npouecca B npupoge. [lonsarue THK u PHK. Crtpoenue
JIHK, ee nepBuuHas u BTopuuHas ctpykrypa. Pabotsl @. Kpuka u /I. Yorcona. KomniaemMeHTapHOCTh a30TUCTBIX OCHOBa-
Huil. Permukanus JIHK. Oco6ennoctu ctpoennss PHK. Tunst PHK u ux 6uonornueckue @ynkiuu. Ilonstie o TpondHom
Koze (komoHe). buocunTes Oenka B *KHUBOHM KieTKe. | eHHas MHkeHepus U OnotexHonorus. TpaHcreHHble (GOPMBI pacTeHH
Y )KUBOTHBIX.

®epmentsl. [lonarue o ¢pepMeHTax Kak 0 OMOJOTMUECKUX KaTaiau3aropax OeslKoBoM mpupoasl. OCOOEHHOCTH CTPOEHUS U
CBOICTB B CpaBHEHHMM C HEOpraHMYecKMMHU Kartaiu3atopamu. Krnaccuduxamus depmeHToB. OCOOEHHOCTH CTPOEHHUS M
CBOMCTB (hepMEHTOB: CEIEKTUBHOCTh U 3PPEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (pepMeHTOB OT Temrepatypsl u pH cpe-




1bl. 3HaueHue (pepMEeHTOB B OMOJIOTMH U IPUMEHEHHUE B IPOMBIIUICHHOCTH.

Buramunsl. [Tonstue o Butamunax. Ux knaccudukanus u obo3nauenue. Hopma norpebnenust BuraMmuHoB. BogopactBopu-
Mble (Ha mpuMepe ButamuHOB C, rpynnsl B u P) u sxupopactBopumbie (Ha mpumepe BuTaMuHOB A, D u E). ABUTaMHHO3BI,
TUTIEPBUTAMUHO3bI U TUTIOBUTAMUHO3BI, UX TpoduiakTuka. 'opMonsbl. [ToHsATHE 0 TOpMOHAX KaK OMOJOTHYECKHA aKTUBHBIX
BEIIIECTBAX, BBIMTOJHSIOMNX SHIOKPUHHYIO PETYIISIHIO KU3HEACITSILHOCTH OpraHn3MoB. Kiaccudukanus TOpMOHOB: CTe-
POUIBI, TPOU3BOTHBIC AMUHOKHCIIOT, MOJIMIIENTHIHBIE U OSIKOBBIE TOPMOHBL. OTAETbHBIC MPEICTABUTEIN: ICTPATUON, TC-
CTOCTEpOH, WHCYNUH, aapeHanuH. Jlekapcta. [loHATHE 0 NekapcTBax KaK XMMHOTEPAleBTUYSCKUX Tpernaparax. Kpatkue
UCTOPUYECKHE CBEJCHUS O BO3HMKHOBEHUHM U PA3BUTHH XUMHOTEpamuu. ['pymnmsl jekapcTB: cylb(amuibl (CTPEnTOoLu),
AHTUOMOTHKY (TTCHULIMJUINH), aHTUITUPETUKHU (aCITUPHH), aHAIBIeTUKH (aHAJIBIMH). MeXaHu3M JICUCTBUS HEKOTOPBIX JIEKap-
CTBEHHBIX IIPEMapaToB, CTPOCHUE MOJIEKYII, IPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAJIM3a XMMHUECKOTO CTPOCHUs. AHTHU-
OMOTUKH, UX KiIaccu(UKAIMs O CTPOSHUIO, THITY M CHEKTpy AelicTBus. be3omacHble cnocoObl MpUMEHEHUs, JIEKAPCTBEH-
Hbl€ (POPMBI.

IIpakTuueckoe 3ansaTue Ne24. CoiicTBa OEJIKOB.

IIpakTnueckoe 3ansiTue Ne25. OGHapykeHHEe BUTAMHHOB.

KonTpoubsnas padora Ne2 mo pasgeny «Oprannyeckass XuMHs»

O0o0menune maTepuasa 3a 2-ii cemecrp.

CamocrosiTe/ibHAsi pa6oTa 00y4YaIOIIUXCA: HM3yUYeHHE KOHCIEKTOB 3aHsATHi, Coobmenne «benok Kak OCHOBHON KOMITO-
HEHT ITHIIN».MTOITOTOBKA K KOHTPOJIBHOU padoTe, paboTa HaJ MPOSKTOM, ITOATOTOBKA K dK3aMEHY.

3amuTa HHAMBUAYAJIBHOIO NPOEKTA

JK3aMeH




3.2. YuyeOHO-METOJAHYECKOE U MATEPHAJIBHO-TEXHHUYECKOEe obecnevyeHUue Mpo-
rpaMMbl Y4eOHOM JUCHUILIUHBI « XUMH».

O6opynoBanue y4eOHOTO KaOUHETa!
1. MeGernp u crarimoHapHoe 000pyI0BaHUE
- I0CAJJ0YHbIE MECTA 10 KOJIMYECTBY CTYJICHTOB;
- pabouee MecTO IpernoaBaTess;
- IeMOHCTPAllMOHHBIH CTOJ;
- BBITSDKHOU mIKad;
- KHWOKHBIC MKaQBbI;
- Tym0a JUIs BUJie0annaparypsl;
-JI0CKa ayTUTOpHAs;
-mKad A XUMHUYECKOH MOCY/IbI;
-ceid;
2.Y4eOHO-HarsIIHbIE TOCO0US U JTabopaToOpHOE 000PYAOBaHNE:
HepuoIMyecKas cucreMa XuMudeckux snemMenToB .M. Menaeneea, psi HanpsyKeHUH METaJUIOB, Pl
AIIEKTPOOTPHILIATEIILHOCTH HEMETAJIOB, TA0IUIAa PACTBOPUMOCTH COJIEH, KUCIOT U OCHOBAaHUHN B BOJIE,
IUIAKaThI 110 O0ILEel 1 HEOPraHWYEeCKOM XUMUU; TUIAKaThl 10 OPraHUYECKONH XMMUHU, XUMHUUECKUE peak-
THUBBI, JTA0OPATOPHBIC BECHI U PA3HOBECHI, KOJUIeKIHNU: «MeTamiey, «I opHble mopoas», «Ilnactmaccs
U BoJokHa», « Kayuyk», « HedTh u mponykrsl ee nepepaboTku», «KameHHBIH yromab», «Uyryn»,
«Crekioy», «Penkue metamibly, « Ctanby, «AmroMuHANRY», «Topd» MoIenn aTOMOB Uil COCTaBICHUS
MOJIEKYJI OPraHMYECKUX BEIIECTB, BOsSHAs OaHs, AMCTUILISATOP, IPUOOD Ul ONBITOB C 3JIEKTPUUIECKUM
TOKOM, 030HATOP, armapar I MOJIy4YeHHUs ra30B, HArPEeBaTeNN MIEKTPHUECKUE ISl TPOOHPOK; HAbOp
apeoMeTpOB, MUKPOCKOI, NMPUOOp A JEMOHCTPALMK 3JIEKTPOJIM3a coJied, Mpulop A OKUCIEHUS
CHHpTa HaJl METHBIM KaTaIM3aTOPOM; AOCKA JUIS CYIIKH TOCY/bI; HA0OPHI BAKHEHITUX aMHHOKHCIIOT,
MOJIENIN KPUCTAJUIMYECKUX PEIIETOK, MOJIEIM YCTAaHOBOK IPOM3BOJCTBA CEPHOM KUCIIOTHI, aMMHAKa,
alleTUJICHA, METAIUTMYECKUE IITATUBBI, HA0Op TpadapeToB 1abopaTopHON MOCY/bI, JabopaTopHas Mo-
cyna (kosi0bl, XUMHUYECKHE CTaKaHbl, IPOOUPKH, hap(opoBble YalIKu, TUIIIH, CKISTHKY JJI1 PEaKTHBOB
), LIMATENN, YaCOBBIE CTEKIIA, IPEJMETHBIE CTeKIa, (happopOoBbIEC CTYIKH C TECTUKOM.
TexHuueckue cpeacTBa 00y4YeHHs: TEJIEBHU30DP, BUAEOMArHUTO(POH, KOMIBIOTEP, BHICO(UIbMBI,
CD-aucku ¢ o0yyaromuMu porpaMMaMu, Meauarieep, BuaeoonsTel HA USB-HocuTene.
IIporpammuoe odecnievyenne: naxer nporpamm MICROSOFT OFFICE;

3.3. UnopmanuonHoe obecrieueHne 00ydeHusl.
[lepeueHs pekoMeHyeMbIX yueOHbIX U3AaHul, IHTepHeT-pecypcoB, TONOIHUTENIBHO TuTe-
parypsl.
OcHOBHbIE HCTOYHHUKU:

1.I'abpuensn O.C. Xumus a1 npodeccuit u cnenuaibHOCTeH eCTeCTBEHHO-HAYYHOTO NMpodus :
VY4eOHuK 1715 CTYJEHTOB YUpexXIeHUul cpeHero npodeccuonanbHoro oopazosanus / O.C. ['abpue-
nsH [u ap.]; Pen. M.b.KoBanesa; Pen. D.P.KexapcaeBa. - M. : Akagemus, 2016. - 400c.
2. Epoxun FO.M. Xumus ni1s npodeccuil U crenualibHOCTEH TEXHUUECKOTO U €CTECTBEHHO-HAy4YHOT O
npoduieil: YueOHUK JJIs CTYIEHTOB YUpeXAeHUI cpelHero npodeccuoHalbHOro o0pa3oBaHus /
FO.M. Epoxun, U.b. KoBanesa; Pen. 3.P.Kexapcaesa. - 5-¢ uza.,crep. - M. : Akanemus, 2018. - 496 c.

JonosHUTeIbHbIE HCTOYHUKH:
1. I'abpuensn O.C. Xumus 11 npodeccuii v crieruanbHOCTeH TeXHHUECKoro npopuist : YueOHUK
JUTsI CTYZICHTOB YUpeXJIeHu cpeaHero npodeccruonansuoro obpazosanus / O.C. 'abpuensn, U.I'.
Octpoymos; Peu. D.P.Kexapcaesa; Pen. 1.b.Kosanesa. - 5-e uza.,crep. - M. : Akanemus, 2017. -
280c.

HNuTepHer —pecypcesbl.
www.pvg. mk. ru (onmumnuana «Ilokopu BopoObeBbI TOPBI»).
2. www.hemi. wallst. ru (O6pa3zoBaTenbHbII CalT I MIKOJBHUKOB «XUMUS).

—


http://www/
http://www/

www.alhimikov. net (OGpa3oBaTenbHBbIi CAUT IS IMKOJILHUKOB).

www.chem. msu. su (31ekTpoHHass OMOINOTEKA 10 XUMHH ).
https://sites.google.com/site/himulacom/ (OO6pa3oBaTeabHBINA CANUT: XUMYJIs)
http://school-collection.edu.ru (Equnas komiekius nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB).
https://mir-olimpiad.ru/ (Mup Onumnuan. Beepoccuiickue onmMnuaisl 1 KOHKYPCHI).
http://erudit-online.ru/ (Konkypc «Busar, xumusi!»)



http://www/
http://www/
https://sites.google.com/site/himulacom/
http://school-collection.edu.ru/

