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1.IMosicHUTEIbHAS 3aNIMCKA.
Pabouas mporpamma yduebHOoro npeamera «Xumusi», 10 kmacc , cocTaBlieHa ¢ UCIOJIB30BAHUEM HOPMATHBHO-TIPABOBOM
0a3bl:

o 3akoH «O06 obpazoBanuu B Poccutickoit ®enepanum» (ot 29.12.2012 r. Ne 273 —D3);

J ®enepanbHbIN TOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT CPEAHETO OOIIETO 00Pa30BaHMSI, YTBEP K ICHHBIN
npukazoM MuHucrepcTBa oOpa3zoBaHus UM Hayku Poccuiickoit ®@eneparuu ot 17.15.2012 Ne 413 (B pen. mnpukazoB
Muno6puayku Poccun ot 29.12.2014 N 1645, o1 31.12.2015 N 1578, o1 29.06.2017 N 613, np. Munnpocsewenus Poccun
ot 24.09.2020 N 519, ot 11.12.2020 N 712).);

° [IpumepHasi ocHOBHasi 0O0pa3oBaTelibHAs MpOorpamMMa CpeHero ooIero odpasoBaHus, (0100peHa pEIICHHEM
(dhenepanbHOro y4eOHO-METOAMUECKOTO 00bEAMHEHHUS 110 0011IeMy 00pa3oBaHuIo, rp. oT 28 utoHs 2016 r. Ne 2/16 -3);
° [TucpMoO nemapTaMeHTa rocy1apCTBEHHOM MOUTUKH B cepe olb1iero oopasoBanus ot 28 okTa0Ops 2015 r. Ne

08-1786 «O pabouux mporpammax y4eOHBIX PEIMETOB.»
° YcraB MBOY «Manoumsbiiickas COILLD»;

° OcHoBHas oOpasoBaTeNbHasl IporpaMma cpegaHero obdmero oopazoanus MBOY «Manmoumsitickas COILy,
(ytB. mIp. ot 28.08.2020 r.Ne 240);
o [Tonoxxenne o pabouell mporpaMme MYHUIMIATBHOTO OIOKETHOrO 00I11€00pa30BaTEILHOTO YUPEKICHUS

«ManoumsIIIcKas cpeaHss o01eodpa3oBaTebHas KO,

o [Tomoxkenne o 1eHTpe 0o0pa3oBaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HampaBieHHocTH «Touka
Pocra» na 6aze MBOY «Manouwmsitickass COIy, ytB. nip. ot 04.03.2021 . Ne 55;
[ ]
I'adpuensin O. C. Xumus. Paboune nporpammel. [Ipeamernas nuaus yueOuukoB O. C. I'aGpuensina, U. T'.
Octpoymoga, C. A. CnankoBa. 10—11 knaccel. ba3oBsiil ypoBeHb: yueOHOe mocobOue i1 0011eo0pa3oBaTeIbHbIX OpraHu3aiui
/ O. C. T'abpuensu, U. I'. Octpoymos, C. A. CnankoB. ba3oBelil ypoBenb. Mocksa. [Ipocsemenue. 2019r.



CornacHo 06p8.30BaTeJ'II>HOMy CTaHIapTy, I''IaBHBIC Ué/iu cpednezo 06”4820 06pa303auuﬂ COCTOAT:

1. B npuoOperennu 3HaHUNA, YMEHUW U CIOCOOOB JIESATENLHOCTH, CHOCOOCTBYIOIUX (OPMHPOBAHUIO IIEJIOCTHOTO
NpEe/ICTaBIICHUS O MUDE;

2. B pa3BuTuu omnbita pa3sHOOOPa3HOM 1€ATENTbHOCTH, CAMOIIO3HAHUS 1 CAMOOIIPEICTICHUS;

3. B oco3HanHOM BbIOOpE MHAMBUAYATBLHON 00pa30BaTEIbHOM TPACKTOPUH U MPOPECCUOHATBHON A TEIHHOCTH.

Bonpuioit BkJax B JOCTHXKEHME JTHX LeJed cpegHero oOmero oOpa3oBaHUS BHOCUT U3yueHUe XUMUU, KOTOpOe
IIPU3BAHO 0fecneuums:

1. @opMHUPOBaHUE ECTECTBEHHO-HAYYHON KapTHUHBI MUPa, B KOTOPOM CHCTEMA XMMHUYECKUX 3HAHUU SIBISACTCS €€ BAXKHENIITUM
KOMIIOHEHTOM;

2. Pa3BuTre MHTEINIEKTYalbHOIO U HPABCTBEHHOI'O MOTEHLMANA CTAPUIEKIACCHUKOB, (POPMHPOBAHUE Y HUX HKOJIOTHYECKH
I'PaMOTHOTO B y4€OHOM U MPOoecCHOHANBHON AEATENBHOCTH, a TAKKE B OBITY;

3. Oco3HaHne y CTapIIEKIACCHUKOB HEO0OXOIMMOCTH B pa3BUTHH XUMHAH U XUMUYECKON
MPOMBIIIJIEHHOCTH, KaK MPOU3BOAUTEIBLHON CUJIbI OOLIECTBA;

4. [lonnmanue HeoOXonuMOCTH O€30macHOro OOpalleHHs ¢ BEIIeCTBAMU U MarephajlaMu, HCHOJIb3yEeMbIMU B

poheCCHOHAIBHOM U IMTOBCETHEBHOMN KU3HHU.

5.Bunenune n noHnMaHue 3HaYMMOCTH XMMUYECKUX 3HAHUN JUI KaXKJIO0T0 YeHa COIIMyMa; YMEHHUE OLICHUBATh Pa3IU4HbIe (PaKThl
U SBJICHUS, CBSA3aHHbIE C XUMUYECKUMHU 00BEKTaMU U MPOIIECCAMU HA OCHOBE OOBEKTHUBHBIX KPUTEPUEB U ONPEEIEHHON CUCTEMBI
IIEHHOCTEH, POopMyIHpOBaTh U 00OCHOBBIBATH COOCTBEHHOE MHEHHE U YOCKICHNUE;

6.Ilornmanne posu XUMUU B COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHE MHUpPA M UCIOJIH30BAaHUE XUMHUYECKUX 3HAHUU IS
O0OBACHEHHSI 0OBEKTOB M MPOLECCOB OKPYX AIOLIEH AEHCTBUTENBHOCTH — MPUPOJIHOM, COLUATIBHOM, KYyJIbTYpPHOU, TEXHUYECKON
cpensl;

[.DOpMHUpPOBAaHUE Y CTAPIIEKJIACCHUKOB MPU WM3YYEHUU XUMHUHU OMNbITA MO3HAHUSA W CAMOINO3HAHUSA C IMOMOIIBIO KIFOUEBBIX
KOMIIETEHTHOCTEH (KJIIOYEBBIX HABBIKOB), KOTOPbIE UMEIOT YHUBEPCATIbHOE 3HAYECHHE NIl Pa3IUYHBIX BUJOB ACSATEIbHOCTH, —
MOMCKa, aHaiu3a M o0paboTKu WHGOpPMAIMKM, H3TOTOBIEHHWE HWH()POPMAIMOHHOTO MPOAYKTAa M €ro MNpe3eHTAluu, TPUHATHUS
pelIeHuii, , KOMMYHUKATUBHBIX HABBIKOB, 0€30MMaCHOr0 00OpalIeHus C BEIIECTBAMU, MaTepraJaMu U MPOIECCaMu B TOBCEIHEBHOMN
’KU3HU U IPOPECCUOHANBHON 1€ATEIbHOCTH.



MeTtoauyeckue 0cO0EHHOCTH Kypca

Conepxanue Kypca peanusyercs u3 pacuéra | 4 B Hezelnro.

IIpu opranm3zanuu ypokoB XUMHH UCIOJb3yeTCs 000pynoBanue neHrpa « Touka pocray:

-Ilpu mpoBeneHHM MPaKTUYECKUX PpaldOT, JAOOPATOPHBIX OMBITOB HMCIOJB3YyeTCSd 000pYyI0BaHHE OHOJIOTO-XMMHYECKOU
nabopaTopuu IEHTPA,

- [Ipu BBINIOTHEHUH NPAKTUYECKUX padOT MU(PPOBOro Xapakrepa Ucnoiibdyercs nudponas sadoparopus «Xumus. Ousnka.
buonorusy;

- Ilpu mpoBeneHWH IEMOHCTPALIMOHHBIX ONBITOB HA YPOKaX XWUMHHM MCHOJIB3YETCS KOMIUIEKT JIEMOHCTPALMOHHOTO
obopynoBanus 1ienTpa «Touka Poctay .

Oco00e BHUMAaHUE NIPU OPTraHU3ALUY 3aHATHH yIeasieTCsl MCCJIe0BATEeIbCKON U MPOCKTHOM eI TeJIbHOCTH.
[loaToMy C 1[enbl0 TIOBBIMICHWS HHTEpeca K XUMUM Y TAaKAX CTAPUIEKIACCHUKOB IMPEAYCMOTPEHO  YCHJICHHUE
NPUKIIATHOTO XapaKkmepa COAEPKaHusl U MO3HABATEIbHON AESITEIbHOCTU NpU OOYYEHUM AAHHOIO Kypca, T. €. CBA3M XHUMHH C
MOBCE/IHEBHOM JKM3HBIO YelloBeKa. Tak, B Kypce OpPraHMYeCKOM XMMHH Ha 0a30BOM ypOBHE MpeiJiaraeTcs W3ydeHHeE paszeiia
«Oprannueckas XMMHsI 1 00ILECTBO», KOTOPbIH 3HAKOMUT CTAPIIEKJIACCHUKOB C OCHOBAaMH OMOTEXHOJIOTUU Y XUMUU TOJIMMEPOB.
A B Kypce o011el XMMHUH B pa3zzeiie « XUMHUsS U COBPEMEHHOE O0IIECTBO» pacCMaTpUBaeTCs TeMa « XUMHUYECKas IpPaMOTHOCTh, Kak
KOMIIOHEHT OOUIe KyJbTypbl YeOBEKa», (HOPMHUpYETCS yBaKEHHE K MHCTPYKLUMSM IO 3KCIUTyaTalldd OBITOBBIX MPUOOPOB U
MIpPEnaparToB, a ¢ MeJIbI0 MPABUILHOTO YX0/1a 32 TPUKOTAXKHBIMHU U3ACIUAMH (UHUCTKOM, CTUPKOM, CYIIKOM, YTIOXKKO), — yMEHHUE
YUTATh UX STUKETKHU.

VYueOHbIil MaTepuall Kypca XMMUU Ha 0a30BOM YPOBHE U3JIOKEH ghopmame codecedosanus ¢ oOy4yarommumMcs Ha OCHOBE
peanu3anuy MEeXIPEIMETHBIX CBI3€H C MUPOBOW XYyI0)KECTBEHHOM KYJIbTYpOU, TUTEPATYPOU, TUTEPATYPOH, HCTOPHUEM.

MO0 CTPOEHUIO aTOMa U BEIIECTBA, HEKOTOPBHIM acleKkTaMm (U3NUYECKOW M KOJUIOUIHOW XMMHH, Ta30BbIM 3aKoHaM. Takoi
MHTErPATUBHBINA MOJIX0] K OOYYEHHIO XMMUU Ha 0230BOM YPOBHE M MO3BOJISET (POPMHUPOBATH LIEIOCTHYIO €CTECTBEHHO-HAYYHYIO
KapTHHY MHpA.

Xumuueckuii IKCnepumeHm u pacuémuvle 3a0auu no Gopmynam u ypasHeHuam B Kypce 0a30BOr0 YpOBHS H3-3a
HEOOJIBIIOT0 JTUMUTA BPEMEHH HCTOIb3YIOTCS HECKOJIBKO HHAU€e, YEM B OCHOBHOM IIIKOJI€ U ITPU U3YUYEHUN XUMUH Ha YTIyOIEHHOM
YPOBHE.

VYBenuueH yAelbHbI BeC IeMOHCTPAIMOHHOTO SKCIIEPUMEHTA M YMEHbIIEH — J1adopaTopHOro yudeHudeckoro. Ilostomy
PEKOMEHAYEM IIPU BBINOJHEHUH AEMOHCTPAMOHHOTO 3KCIIEPUMEHTA IIUPOKO IIPUBJIIEKATh y4allUXCA B Ka4eCTBE ACCUCTEHTOB



yuuTtenst. KpoMe 3Toro, ¢ 11ej1bl0 5)KOHOMHHM BPEMEHHU U YCUJICHHS HATJISITHOCTH Ha ypOKaxX XMMUH TMpeJjIaracTcs UCI0JIb30BaHNE
BUJICO(DparMEeHTOB U BUJIEOMATEPUAIIOB, a TAKXKE KOJUICKIIUN, MOJATOTOBICHHBIX K KOXJIOMY YPOKY XMMHUU Ha OCHOBE PHUCYHKOB-
KOJUTaKeH U3 y4eOHUKOB.

Uto0bI peain30BaTh B3aUMOCBSI3b KaY€CTBEHHOM M KOJIMUECTBEHHON CTOPOH M3Y4aeMbIX XUMHUYECKUX O0BEKTOB, — BEIIIECTB U
peakiuii, — pacu€THbIC 3a7a4M Mo GopMyaM U ypaBHEHHUSIM, HEOOXOJAMMO TAKKE YBEIUYHUTH yJICJIbHBIM BEC CaMOCTOSTEILHON
pabothl yuamuxcs. C 3ToH 1eIbIo pacuéTHBIE 3a1a9d, TPUBEAEHHBIC B KOHIE KaXa0ro maparpada yueOHUKOB, OTICHUBAIOTCS U
KOMMEHTHPYIOTCS YIUTEJIEM Ha TMIPOTSHKEHUH 3—5 MUHYT B Hauaje KaKaoro ypoka.

Packpvimue ceéazu uzyuaemozo mamepuana ¢ 0yoywiei npogheccuoHaibHoll 0eamenbHOCmbl0 8bINYCKHUKA cpeoHell
WIKOIbL CROCOOCHIEYem YCUICHUI0 MOMUBAUUU YUAUAUXCA K U3YUEHUI0 HEnpOPUIbHOU OUCUUNIUHBL ITO MOXKET OBITh
JIOCTUTHYTO Y€pe3 BHINIOJIHEHUE CTAPIIECKIACCHUKAMU 3a7aHuii ¢ oO1el Tematukoit «IlonroToBsTe COOOIIEHUE O TOM, KaK CBSI3aHbI
CBEJICHUSI KOHKPETHOU TeMbI ¢ BhiOpanHOM BaMu BY3om wiu ¢ Oyayieit npodeccunoHanbHON AesTETbHOCTHIO.

[Ipu paccMmoTpeHun KiacCH(UKAIMU XUMHUYECKHX DJIEMEHTOB W 00pa3yeMbIX MMM TIPOCTBIX BEMIECTB (METaLUTbl M
HEMETaJUIbl) M COEIMHEHUN (OKCHUIBI U THUIPOKCHBI) HA OCHOBE OTHOCHTEIBHOCTH HCTUHHOCTH OOYyYaroIIHecss OCO3HAHHO
paccMaTpuBalOT 0a30BbI€ MOHATHSA Kypca: CTPOCHHE aToMa M BHJIbI XMUMHUYECKHX CBS3EH, THUIBI KPUCTAUIMYECKUX PEHIETOK U
(bu3nyecKue CBOMCTBA BEIIECTB, aM(OTEPHOCTD.

OpauH yac B HeeN0, OTBEACHHBIM HA U3YYEHHE Kypca, MPE/IoiaraeT MUPOKOE UCTIONb30BAHNE AEeKUUOHHO-CEMUHAPCKOU
ghopmobl nposedenun yueOHbvIX 3aHAMUI. DTO TIO3BOJISCT CTAPIICKIACCHUKAM HE TOJIBKO 3(P(GEKTUBHO yCBamBaTh COACPKAHUE
Kypca, HO ¥ TOTOBUT UX K MPOAOHKEHUI0 00pa30BaHMs B BBICIIEH IITKOJIE, e Takas (hopma npeodiiagaer.

MecTto npeamera B yueOHOM IIaHe

Kypc xumuu B cpenneit mkosne npeaycMmarpuBaetcs denepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTebHBIM CTAHAAPTOM Kak
COCTaBHas 4acTh MpeIMeTHOMN 06sacTi «EcTecTBeHHO-HayYHBIE TIPEIMETHD».

XuMusl BKIIIOUEHA B pas3zenl 0a3ucHOro yd4eOHOro muiaHa cpemHeil mkoibl «Coaepikanue, GopMHUpyeMOe y9acTHUKAMU
00pa30BaTEeNHLHOTO MPOIECCa, TOITOMY 00yUaIOIIecs] MOTYT BBIOpaTh XMUMHUIO Kak Ha 0a30BOM, Tak M Ha YIIIyOJIEHHOM ypOBHE
WJIM )K€, B KQ4eCTBE aJIbTEPHATUBEI BEIOPATh HHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHUEY.

B 6a3ucHom yueOHOM 11aHe 00111e00pa30BaTebHBIX OPraHU3aluid H3y4eHUE XUMUH IPOBOAUTCS U3 pacuéTa | yac B HeJeo
(69 yacos 3a Ba roj1a 00y4eHus ), B COOTBETCTBUHU C KOTOPBIM U pa3paboTaHa AaHHas pabodas mporpamma o XUMHH JIJIs1 CPETHETO
oOuiero oopa3oBanus Ha 0a30BOM YpOBHE.

JInuHoCTHBbIE, MeTANPeIMEeTHbIE U MPeIMETHBIE Pe3yabTAaThl 0CBOEHHS Kypca



OOyueHue XUMHUH B CpeHEH IIKoJie Ha 0a30BOM YPOBHE IO JAHHOMY KYpCY CIIOCOOCTBYET AOCTHMXKEHHUIO O0Yy4arolIUMUCS
CJIEIYIOUIUX JIUYHOCIMHBIX PE3)IbIMaAn 06’

UyBcTBa TOPAOCTH 32 POCCUHCKYI0O XUMHUYECKYI0O HAyKy W OCO3HAHHUE POCCHMCKOW TpakKIaHCKOW HIECHTUYHOCTH — 8
[IEHHOCTHO-OPUEHTALIMOHHOM cdepe;
OCO3HaBaTh HEOOXOJUMOCTh CBOEH MO3HABATEIbHOW AESATENBHOCTH M YMEHHE YHIPABISATH €10, TOTOBHOCTh M CIIOCOOHOCTH K

caMo00pa3oBaHWIO0 HA MPOTSHKEHUU BCEW KU3HU; MOHUMaHUE BAKHOCTH HEMPEPBIBHOTO 00pa3oBaHUs Kak (DaKTOpy yCIENTHOU
po¢heCCUOHATIBHOM U OOIIIECTBEHHOM NIESITEIbHOCTH; — 6 no3HagameibHoU (KOTHUTUBHOM, MHTEJUICKTYyaIbHOWN) cghepe

TOTOBHOCTh K OCO3HAHHOMY BbIOOpY JasibHENIIEH 00pa30BaTeNIbHOM TpaeKTOpUH WK cepbl TpohecCHOHATBEHON 1eATEIbHOCTH
— B TPyAOBOH cdepe;

HETMIPUATHE BPETHBIX NMPUBBIYECK (KypeHHS, YIMOTPEOJICHUS alIKOroJii M HApPKOTHKOB) HAa OCHOBE 3HAHWUW O TOKCHYECKOM U
HapKOTUYECKOM JEHCTBUM BELIECTB — B cpepe 310poBhecOEpekeHus: U 0e30macHoro oopasa kK13Hu;

Memanpeomemuvimu pe3yiomamamu 0OCBOCHUS BbIITYCKHUKaMH CPEAHEH IIKOJIbI Kypca XUMUU SIBIISIOTCS:

MCIIOJIb30BaHNE OCHOBHBIX METOJIOB MO3HAHUS (OMpeeieHe UCTOYHUKOB YUeOHON W HaydHOU MH(OpMAIMHU, TOIyYeHHE ITOU
nHpopmaiuu, e€ aHajau3, U YMO3aKJIIOUCHHS Ha €ro OCHOBE, M3rOTOBJICHHE M MpPE3eHTalus WH()POPMAIIMOHHOTO TPOJYKTA;
MIPOBE/ICHHE IKCIIEPUMEHTA, B TOM YHCIIE U B TIPOLIECCE UCCIIEOBATEIBCKOM AEATETFHOCTH, MOJICTUPOBAHNUE U3y4aeMbIX 00 BEKTOB,
HaOJIOJICHUE 3a HUMM, MX H3MepeHue, (ukcamusi pe3yiabTaTOB) W UX HpuMeHeHue IJjisi TOHUMaHUS Pa3IUYHbIX CTOPOH
OKPYXaKOIIEH IEUCTBUTEILHOCTH;

BJIaJICHUE OCHOBHBIMU HHTEJUJICKTYaJIbHBIMM OTIEepalusMu (aHAIu3 W CUHTE3, CPAaBHEHUE M CHUCTeMaTHh3aius, 0000IIeHue M
KOHKpeTH3aIus, KiacCuUKaIus U MONCK aHAJIOTOB, BBISIBIICHWE TPUUYMHHO-CIICICTBEHHBIX CBs3eH, (DOPMYITUPOBKA TUIIOTE3, UX
poBepKa U GOPMYITHPOBKA BHIBOJIOB);

Mo3HaHNE 0OBEKTOB OKPY’KAIOILIEr0 MUpa B IJIAHE BOCXOXKJIEHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT OOIIEro uepe3 4acTHOE K
€AMHUYHOMY);

CITOCOOHOCTh BBIABUTATb UACHU N HAXOAUTH CPCACTBA, HGO6XOI[I/IMI)IC JJIAA UX JOCTUXKCHMUAA,



yMeHHe pOpMyIMpOBaTh LIETH W OINpEeAessaTh 3aJadyd B CBOCH MO3HABATENIbHOM JESTEIbHOCTH, OMPEACNATh CpEeACTBa IJis
JOCTHKEHMS LIETIEH U pellieHus 3a/ay;

OTIPENEeNATh Pa3HOOOpa3HbIE MCTOYHUKH TIOMYYCHHS HEOOXOIMMON XUMHUYECKOW WHGOpPMAINKM, YCTAaHOBJICHUE COOTBETCTBUS
coziepkaHusi U GOpMbI IIPEICTABICHN HHPOPMAIITMOHHOTO MPOAYKTA aAyJUTOPHUH;

YMEHHE NPOJYKTUBHO OOIIAThCS M B3aUMOJICHCTBOBATh B MPOIECCE COBMECTHOM JEATENbHOCTHU, YUUTHIBATH MO3UIUU JIPYTUX
YYaCTHUKOB JICSITEIbHOCTH, 3((HEKTUBHO pa3peiiaTh KOHMIUKTHL;

IOTOBHOCTb K KOMMYHHKAallUN (HpCI[CTaBJ'IHTB PE3YyJIbTAThI cOOCTBEHHOM NO3HABATEIHLHOM ACATCIIbHOCTH, CJIbIIIAThL W CIYyLIAaTb
OIIIIOHCHTOB, KOPPCKTUPOBATH CO6CTBGHHYIO HO3I/II_[I/IIO);

YMEHHE UCIO0JIb30BAaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TexHonoruil (nanee — WKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 ¢ COOJII0/IEHUEM TPeOOBaHUM SPrOHOMUKH, TEXHUKHU O€3011aCHOCTH,
TUTHEHBI, PECYpCcOCOepeKeHH s, IPABOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€3011aCHOCTH;

BJIQJICHUE SI3BIKOBBIMHU CPEJICTBAMHU, B TOM YHUCJIEC U S3BIKOM XHMHHM — YMEHHE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOKO TOYKY
3pEHUSs, HMCIO0JIb30BaTh aJICKBATHBIC SI3BIKOBBIC CPEACTBA, B TOM YKCJIE€ U CHUMBOJIbHBIC (XMMHUUYECKHE 3HAKU, (HOPMYJIBI U
ypaBHEHMUS).

Ilpeomemmuvimu pe3ynomamamu N3y9eHus XuMUM Ha 0a30BOM ypOBHE Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUS SIBISIOTCS
CIEAYIOIINE PE3YIbTATHI.

B mo3naBaresbHOM cepe:
--3HaHUEe (MIOHMMAaHNUE) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEUIIINX TEOPUN Kypca OPraHMYeCcKo U 001Lel XUMUY;

--yMEHUE Ha0II01aTh, ONMUCHIBATh, PUKCUPOBATH PE3YIbTATHI U A€JIaTh BHIBOJIbI HA OCHOBE IEMOHCTPALIMOHHBIX U CAMOCTOATEIHHO
MPOBEAEHHBIX SKCIIEPUMEHTOB, UCTIOJIB3YS JISl 3TOTO POJHON (PYCCKUNA UM MHOM) S3BIK U SI3bIK XUMUH;

--YMCHHC KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHUUYCCKUE JJICMCHTBI, IPOCTHIC BCIICCTBA, HCOPraHUMYCCKUC W OPraHUYCCKHUE COCAMHCHMA,
XUMHYCCKHUC IIPOLCCCHI,



--YMCHHC XapaKTCPU30BATh O6I]_[I/Ie CBOﬁCTBa, IMOJYUYCHHC U IPUMCHCHHUC HN3YYCHHBIX KJIACChl HCOPIraHNMYCCKUX U OPTraHUYICCKUX
BCIICCTB N UX BAYKHEMILIMX HpGI[CT&BPITGJ'IGﬁ;

--OIIUCBIBATb KOHKPCTHBIC XUMHWYCCKNC PCAKIINH, YCIIOBUA UX IIPOBCACHUA U YIIPABJICHUSA XUMHWYCCKUMH IIPOLCCCAMU,

--yMEHHE MIPOBOAUTh CAMOCTOSITENIbHBIM XMMHUYECKUN SKCIEPUMEHT M HAOMIOJaTh JEMOHCTPALMOHHBIA 3KCIEPUMEHT,
(buKcUpOBaTh Pe3yNbTAThI U JAENIaTh BBIBOJIBI U 3aKIIIOUEHUS TI0 pe3yabTaTaMm;

--[POTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB IO AHAJOTHMU CO CBOMCTBAMHU M3YYECHHBIX HAa OCHOBE 3HAHUS XUMHUYECKHUX
3aKOHOMEPHOCTEN;

--0IpecaAcsITh HCTOYHUKHN XUMHYECKOM I/IH(l)OpMaI_[I/II/I, ImoJrydaTtb eé, INPpOBOJAWUTL aHAJINW3, HU3IOTAaBJIMNBATDH HH(l)OpMaHHOHHBIﬁ
IIPOAYKT U IPCACTABIIATH CTO,

--YMETh HO0/b306ambCsl 0053aTENBbHBIMU CHPABOYHBIMU MaTepuanaMu: [lepmoanueckoil CUCTEMOM XHMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, Tabiuued  pacTBOPUMOCTH,  OJJEKTPOXMMHMUYECKUM  PSIOM  HalpsDKEHUH — METayioB,  pSAIOM
ANEKTPOOTPUILIATEIBHOCTH — JJIsl XApaKTEPUCTUKU CTPOEHUs, COCTaBa W CBOMCTB AaTOMOB XHUMHUYECKHUX JJIEMEHTOB |—
IV neproaoB 1 00pa30BaHHBIX MU MTPOCTHIX U CJIOKHBIX BEIIECTB;

--YCTaHOBJICHUE 3aBUCUMOCTH CBOMCTB U MPUMEHEHUS BAXKHEUIIINX OPTaHUYECKUX COCIMHEHUN OT UX XUMUYECKOTO CTPOCHHS, B
TOM YHCJIE€ U OOYCJIOBIICHHBIX XapaKTEPOM 3TOTO CTPOCHHUs (MPEACTbHBIM WU HEMpPEIeTbHbIM) U HATNYUEM (HYHKIIMOHATBHBIX

rpym;
-~-MOACIMPOBAHUC MOJICKYJI HCOPIraHNYCCKUX U OPTaHNYCCKHUX BCHICCTB,

--[IOHUMAaHUE XUMUAYECKON KapTUHBI MUPA KAK HEOTHEMJIIEMOMN YaCTH LIEJIOCTHOW HAYYHOWU KAPTUHBI MUPA.

B neHHOCTHO-OpHeHTALIMOHHOM chepe — popmMupoBaHre COOCTBEHHOM MO3UIMU MPHU OLIEHKE MOCIEACTBUH ISl OKPY KaloIIen
Cpelibl IeSITeIbHOCTH YeJIOBEKa, CBI3aHHOM C IIPOU3BOICTBOM U NEPEPa0OTKON XUMHUECKUX MPOAYKTOB;

B TpynoBoii chepe — nposedenue XUMUIECKOTO IKCIIEPUMEHTA; pa3eumue HaBbIKOB YU4eOHOM, MPOEKTHO-UCCIIEI0BATEIILCKON U
TBOPUYECKOU JIESITETbHOCTH ITPU BBINOJHEHUHA HHANBUAYAIBHOTO MPOEKTA 10 XUMUU;



B cdepe 310poBoro odpasa xKuzHU — coO.1t00eHue TIPaBUI 0€30IaCHOr0 OOpaIleHUs C BEIECTBAaMH, MaTepHallaMi; OKa3aHUe
TIEPBOM IMOMOIIM MPHU OTPABICHUAX, 0KOTaX M TpaBMax, IMOJTYYCHHBIX B pe3yJIbTaTe HAPYIICHUS MPaBUJI TEXHUKH O€30MMaCHOCTH
npu paboTe ¢ BemecTBaMu 1 Ja00paTOpPHBIM 000PYI0BaHUEM.

Conep:kanue kypca. 10 knace. ba3oBblii ypOBeHb.

YriaeBogopoabl M UX NPUPOJAHbIE HCTOYHUKH

IIpeneabHbie yriaesogopoabl. Ajukanbl. Onpenenenue. ['omonoruueckuil psi ajakaHoB U ero obmas ¢opmyna. CTpykTypHas
n3oMepus yriiepoaHou nenu. Panukanel. Homenknarypa ankanoB. XuMHUYECKUE CBOMCTBA aJJKaHOB: TOPEHUE, PEAKLINU 3aMEILICHUS
(ramoreHupoBaHuUE), pEAKIMs Pa3I0KEHUS METaHa, peaKIUs JETUIPUPOBAHMS 3TAHA.

HenpenenbHble yriieBoaopoabl. AjikeHbl. DTuieH. ['omonornueckuil psan ankeHoB. HomeHnknatypa. CTpyKTypHass ©30MEpPHUSL.
[IpoMbIlIIIEHHOE MOMYyYEHNE aJTKEHOB: KPEKHHT U AETUIPUPOBAHNE AJIKAHOB. Peakiys aqeruapatanuu 3TaHoa, Kak 1ad0paToOpHBIi
cnoco0  MOJydyeHHUs dTWIeHa. Peakiuum  NPUCOEAMHEHMS: TUApaTalus, THIPOrajJoreHUupOBaHUe, TaJOreHUPOBAHUE,
nonumepusaruu. [Ipasuino MapkoBHukoBa. OkuciieHre ankeHoB. KauecTBeHHbIE peakiuy Ha HEMPEIEIbHBIE YTIIEBOI0POBI.
Ankanuennl. Kayuykn. Homenknatypa. Comnpsok€HHble nueHbl. byramuen-1,3, uzonpen. Peakmnus JlebeneBa. Peakiuu
MIPUCOEIMHEHUS alkaaueHoB. Kaydayku: HaTypaibHbINA, CHHTETHUEeCKUE (OyTaMeHOBbBIN, U30MPEHOBLIN). Bynkanuzamus kayqyka.
Pesuna. D60HUT.

AJdkuHbI. O0Iast XapakTePUCTHKA TOMOJIOTHYECKOTo psia. CrocoObl 00pa3oBaHusl HA3BaHUI aTKWHOB. XUMHUYECKHUE CBOWMCTBA
alleTUICHA: TOPEHHE, PEAKIINK MPUCOSANHEHUS: THAPOTATIOTeHUPOBaHUE, TaIOTeHUpoBanue, ruapatamus (peakius Kyuepoa), —
€ro NOJIy4eHHUE U MPUMEHECHUE. BUHWIXTIOpUA U €ro NoJIMMEpU3alusl B MOJIUXIOPBUHMIL.

ApeHbl. beH30/1, Kak NpeacTaBUTENb ApOMATUUYECKUX YTIiIeBOA0poa0B. CTpoeHHE €ro MOJIEKYJbl U CBOWCTBAa (PU3MYECKUE U
XUMHUYECKUE CBOMCTBA: TOPEHUE, PEAKIIMU 3aMEILIEHUs] — TaJlorTeHUpoBaHue, HUTpoBaHue. [lonydyeHue u npuMeHeHne OeH3o7a.
IIpupoanslii 1 nonmyTHbINA ra3pl. CocTaB MpupoaHOro raza. Ero HaxoxzaeHue B npupoje. [Ipenmyiectsa mpupoaHOTo ra3za Kak
TOIUIMBA. XUMHUYECKas epepadoTKa MPUPOJHOTO ra3a: KoHBepcus, nuponn3. CUHTe3-Ta3 U ero NpuMeHEeHHeE.

[TonyTHble ra3bl, ux coctas. [lepepaboTka MOMyTHOTO ra3a Ha (PpakIuu: Cyxoil ra3, nponaH-0yTaHOBas CMeCh, Fa30BbIil OCH3MH.
Hed1b 1 ciocodbl eé nepepadorku. CoctaB He(TH U e€ epepaboTKa: IePeroHka, KpeKuHr, pudopMunr. HedrenpoaykTsl 1 ux
nonydyeHue. [lousarue 06 OKTaHOBOM yuciie. XUMHUYECKUE CIIOCOOBI MOBBIIICHUS KayecTBa OEH3MHA.

Kamennslii yroib u ero mepepadorka. KokCcoBaHHE€ KAMEHHOIO YIJIsl M €ro MPOAYKThI: KOKCOBBIA T'a3, aMMHUadHas BOJA,
KaMEHHOYTOJIbHAsI CMOJIa, KOKC. ['a3udukanms KaMeHHOTO yTJIsl.



Jemoncmpayuu. I'opeHue NpeaenbHbIX U HENPEAEIbHbIX YIIEBOAOPOI0OB: METaHa, 3TaHa, alleThieHa. KauecTBEHHbIE peakiuy Ha
HENPEENIbHBIE YIIIEBOJOPOIbl: 00€CIBEUMBAHUE ATUJICHOM M alleTWJIEHOM PacTBOPOB M€pMaHraHaTa Kajusi U OPOMHOM BOJBI.
OtHomenne OeH3oma K 3THUM okuciauTensM. Jlermaparanus staHona. ['waponus kap6oupa kaneuus. Komnekunuu «Hedts n
HePTENPOAYKThI», «KaMeHHBIN yroib 1 MPOIyKTHI ero nepepadotkny, «Kayuykny». Kapra nonesnsix uckonaemsix PO.
Jlabopamopnuie onvimui. 1.O0HapyxeHHE IPOLYKTOB ropeHus ceeuun.2. MccnenoBaHue cBONCTB KaydyKOB.

KucJiopoa- u azorcoaep:kanue opraHm4ecKue coeIuHeHus

Onnoaromublie cnuptbl. OnpeneneHne. @OyHKIMOHAIBHAS TUAPOKCUIIBHAS TpyIIa. ['OMONOTrMYECKHMH P TNPEIeIbHBIX
OJIHOATOMHBIX CIIUPTOB. M30Mepus nonoxeHus: GyHKIHMOHANBbHON rpynnbl. BonopoaHas cBsizb. XUMHUYECKUE CBOMCTBA CIIUPTOB.
Anpaerunnas rpynna. Peakuus stepudukanuu, cioxubsie 3¢upsbl. [Ipumenenne cnuptoB. JleiicTBUE METUIIOBOTO M THUIIOBOTO
CIIUPTOB HAa OPTaHU3M YEJIOBEKA.

MHoOroaTroMHbie CIMPThI. DTWICHITIMKOJb, KAK ITPEICTABUTENb IBYXaTOMHBIX U TNIHLEPHH, KaK MPEICTABUTEIb TPEXAaTOMHBIX
cnupToB. KauecTBeHHas peaklisi HA MHOTOaTOMHBIE CITUPTHI, UX CBOMCTBA, MOJy4yeHUEe U npuMeHenue. [lonstue 06 antudpusax.
®enou1. CTpoeHue, MoIy4eHue, CBOMCTBA U MpuMeHeHue (peHona. KauecTBeHHble peakiiuu Ha (heHoll. B3auMHoe BiusiHuE aTOMOB
B MOJIEKyJie (peHora.

AJberubl 1 KeToHbl. DopManbIeru U aleTaIbIEr U, Kak IPEACTABUTENH allbJIETU0B, COCTaB UX MOJIEKYJI. DYHKIIMOHAIbHAS
KapOoHWIbHas rpynmna. KadecTBeHHble peakiuu Ha anbaeruabl. CBONCTBaA, MOJyuye€HUE U NpUMEHEHHe (opMajbaeruaa u
anetanpaeruaa. Peakuuu nonukonaeHcauuu 11 popmanpaeruaa. [loHsTiHe o keToHax Ha MpUMeEpE aleTOHA.

KapGoHoBble KHCJIOTHI. ['OMONOTHYeCKHA PsiI  TIPEIETBHBIX OJHOOCHOBHBIX KApOOHOBBIX KHCJIOT. JKHpHBIE KapOOHOBBIC
KHUCJIOThl. XMMHYECKHE CBOMCTBA KapOOHOBBIX KUCIIOT. [loydeHre u npuMeHeHne MypaBbUHOM M YKCYCHOUM KUCIIOT.

Caoxnblie 3¢pupsl. Kupbl. Peakius srepudukanuu. Cinoxuabie 3pupbl. KUpbl, UX COCTaB U TUAPOIIN3 (KUCIOTHBIA U LIETOYHOMN).
Mp1na. ['ngpupoBaHue KUpOB.

Yraesoabl. Yriepoabl. MoHocaxapuabl. [toko3a kak anpaerugocnupT. CopOut. MoOJOYHOKHCIOE U CHUPTOBOE OpOKEHUE.
®otocuntes. [ucaxapuasl. Caxapo3sa. [lonncaxapuapl: kKpaxmail, HEJUTH0I03a.

AMuHBI. AMUHOTpYyNIIa. AMUHBI IPEACIIbHBIE U apoMaTudeckue. AHWINH. [lonyuyenne amuHoB. Peakuus 3uHnHa. XUMHUYECKUE
CBOICTBA U IPUMEHECHHUE AMUHOB.

AMHHOKHMCJI0TBI. AMUHOKHUCIIOTBI, COCTaB MX MOJIEKYJ U CBOWCTBA, Kak aM(POTEPHBIX OPraHUYECKUX COSAMHEHUN. [ muImH, Kak
IIPEACTABUTENb AMUHOKUCIIOT. [1oydeHne noauneTuioB peakuren nojauKosaeHcanuu. [lonsatne o nenTuiHon CBs3H.

Bbeaku. Ctpoenue Moyekya O€NKOB: MEepBUYHASI, BTOPUYHAS U TPETHUYHAs CTPYKTYyphl. KauecTBeHHbIe peakiuu Ha O€iKH, UX
TUAPOJIN3, ICHATYpAIis U OUOIOTrHYecKre (QyHKITHH.



Jemoncmpayuu. llonyyeHue anpIeruaOB OKHUCIEHUEM CIHUPTOB. KauecTBEHHass peakuuss HAa MHOTOATOMHBIE CIHPTHI.
3aBUCUMOCTH PacCTBOPUMOCTH (peHOJIa B BOJIE OT TeMIeparyphsl. Bzaumoneiicteue ¢ 6pomHoi Bogoi u xsopunom xkenesa(lll), kak
KaueCTBEHHbIE peakuuu Ha ¢eHon. Peaknuu cepeOpsHOro 3epkajia U CO CBEXENOMydeHHbIM TuapokcuaoMm meau(ll) mpu
HarpeBaHUM, KaK KaueCTBEHHbIC PEaKIMW Ha anblaeruabl. OOpas3ipl MypaBbUHOM, YKCYCHOM, MAJIbMUTUHOBOW U CT€apUHOBOMN
KHCJIIOT U UX PaCTBOPUMOCTh B BOJAE. AJBJETUIHBIE CBOWCTBA M CBOMCTBA MHOTIOATOMHBIX CIIUPTOB TJIFOKO3bl B PEAKLIHH C
runpokcunom menu(ll). Unentudukanus kpaxmana. KauecTBeHHbIE peakliy Ha O€JKu.

Jlabopamopnuie onvtmobi. CpaBHEHHE CKOPOCTU MCHAPEHUS BOABI U 3TaHOJA. PacTBOPUMOCTH riuueprHa B BoAe. XUMUYECKUE
CBOMCTBa YKCYCHOU KHCIIOTBIL. OmpeeneHre HenpeaeaIbHOCTH PacCTUTENbHOrO0 Macia. MneHtudukanus Kkpaxmalia B HEKOTOPBIX
MPOJyKTax nuTanus. M3rotToBieHne kpaxmanbHOTo Kielcrepa. 3rotosienue Mozesned MoJieKysl aMuHOB. M3roToBienre Moaenu
MOJIEKYJIbI TJIUIUHA.

Ilpakmuueckasa padoma. Unentudukanus OpraHu4eCcKuX COSIUHECHUM.

Oprannyeckasi XumMus U 0011ECTBO

Bbuorexnosorus. [lepuoast e€ pazputus. Tpu HaripaBiaeHUs: OMOTEXHOJIOTUHN: TeHHAs (WJIM TeHETHYECKas) MH)KEHEPHS; KJICTOUHAas
WHXEHepHs; Ouosiornyeckas uHxeHepus. ['eHetndecku momuduiupoBanubie opranu3mbl (MO) u TpaHCreHHass MPOMYKIIHS.
Knonuposanue. UMmmoOunn3zoBanHbie (epMEHTHI U UX TIPUMEHEHHE.

Ionumepsl. Knaccuduxarus nonmumepoB. MckyccTBeHHbBIE TTOJIMMEPHI: HEILTYION I, alleTaTHBIN METK, BUCKO03a, IeJuTodaH.
Cunrterndeckue mnojumepsbl. [lomumepusanus U TOJUKOHJEHCAIMS, KaK CHOCOOBI MOJy4YeHUs NoJuMepoB. CHHTETUYECKUE
kayuyku. [Tomuctupo:n, TedhaoH U MOTUBUHUIXIIOPHI, KaK MTPeACcTaBUTENH TuiacTMacc. CHHTETUYECKHE BOJIOKHA: KAllPOH, HAWMIIOH,
KEBJIAp, JIABCaH.

Jlemoncmpayuu. Konnekuuu Kay4ykoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH M M3Jeuil U3 HuX. epMeHTaTUBHOE pa3ioKEeHUE
MEepPOKCHUAa BOJIOPOJA C MOMOIIbIO KaTalla3bl CBEKEHATEPTHIX MOPKOBU WIIH KapTO(ers.

Jlabopamopnuie onvimapl. O3HAKOMIICHHE C KOJUIEKIUSAMH KaydyyKOB, IJIACTMACC U BOJIOKOH.

Ilpakmuueckaa padoma. PaciozHaBaHUE TUIACTMACC U BOJIOKOH.

TemaTnyeckoe MmIaHUpOBaHUE



Ne | HaumenoBanue pa3zenon Kon-Bo [IpakTruueckue paboThI
4acoB
KoHntposnbHbie paboTh
TecTsl.
1. | Tema 1. IIpeameT oprannueckou 2
xuMuH. Teopust CTpOeHUS OpTaHUIECKUX
coenuHeHnii A. M. bytieposa (2 u)
2. | Tema 2. YrieBoopoasl U UX Npupoanbie | 12 Kontponbhas pabora 1
uctouHuku (12 4.) Tecr 1.
3. | Tema 3. Kucnopon- u azoTcoaeprxaiine 14 [Ipaktrueckas padora Ne 1. 1.KontponbHas padota Ne2
opraHuueckue coequHeHus (14 ) UnenTuduxamnus «Kucnopoa- u
OpraHUYEeCKUX COCTUHEHUN a30TcoJepIKaIIne
OpraHUYEeCKUEe COCTUHECHUS)
[Ipaktuueckast pabora Ne
4. | Tema 4. OpraHuyeckast XUMHS 1 2 «PacnoznaBanue actmace | 2.Tect 2.
obmectso (7 1) Y BOJIOKOH»
. HTOroBsii1 KOHTPOJIb

Nort/mt

JlaGopaTopHbIe OMBITHI, TOJICKAIINE OLICHUBAHUIO

JlaGopaTopHbI€ OMBITHI, HE TOAJICIKAIINE OIEHUBAHUIO

JlaGoparopusbie onbITh. 1. M3roToBieHne Moaele opraHudecKux

COEIMHEHUM.

TOpCHUA CBCUYH

JIaGopartopHbie onbIThl 2. OOHapyKEHHE MPOTYKTOB




JlaGopatopHbie ONbITH 6. XMMUYECKHE CBONCTBA YKCYCHOM JlaGopatopusbie onbITh 3. McciaenoBanrue CBOMCTB

KHUCIIOTHI Kay4yKOB
JIabopaTopHbie onbIThl 8.M3roToBieHne KpaxMaibHOTO

kieicrepa. Unentudukanus kpaxmasia Kak KOMIOHEHTa JlabopaTopHbie onbIThl 4. CpaBHEHUE CKOPOCTU
HEKOTOPBIX MPOAYKTOB MUTAHUS WCTIApEHUS BOJBI U 3TAHOJIA.

Jlabopatopusbie onbIThl 9.13roToBICHNE MOJENE MOJIEKY

AMHHOB

JIabopaTopHbIe ONBITHI 5. PAaCTBOpUMOCTH TIIHIIEpUHA B
BOJIE

7.0Omnpenenenne HeMpeaeIbHOCTH PACTUTENIBHOTO Macia
JlaGoparopnsbie onbiThl 10. M3roToBiieHune Moenu
MOJIEKYJIbI TJIMIMHA

3. KagenaapHo--teMaTu4yeckoe mjianupoBanue kypca 10 kiacca

(1 g B HEmEMIO, BCEro 35 W)

Howmepa
YPOKOB
/T

Tema ypoka

XapakTepucTUKAa OCHOBHBIX BUJIOB
OCHOBHOE COJIEpKAHUE YPOKa NEeATEeIbHOCTU O0yJaronuxcs (Ha
YpOBHE Y4e€OHBIX JIEHCTBHI)

Tema 1. IIpeamer opranuyveckoii xumuu. Teopusi crpoeHus oprannyecknx coennnenuii A. M. bByrieposa (2 4)

[Ipenmer
OpPraHU4YECKON
XUMUHU

Opranuyeckue BeIIecTBa: MPUPOIHbIE, HICKYCCTBEHHbIE 1 [XapaKTepu30BaTh OCOOEHHOCTH

cuaTeTH4Yeckrue. OCOOCHHOCTH COCTaBa M CTPOCHUS COCTaBa U CTPOCHUSI OPTaHUYECKUX
opraHu4ecKkux BemiecTB. Butanmmsm u ero kpax. [lonsrue 06 [BerecTs.

YIJIEBOAOPOAAX. KnaccuduimpoBath ux Ha OCHOBE
/lemoncmpayuu. 11napnenue, 00yrinBaHue U ropeHue MTPOUCXOXKICHUS U TTePePaOOTKHU.

OPraHMYCCKHUX BCIICCTB. MOI[GJ'II/I MOJICKYJI OPTaHNUYCCKUX




COEJIMHEHUI Pa3HbIX KJIACCOB (IIaPOCTEPIKHEBBIEC U
00BEMHBIE). OrpesiesieHre 3JIEMEHTHOTO COCTaBa
opranndeckux coequuenuid. [loprperst A. M. byTtieposa,
1. 5. bepuenunyca, @. Bénepa

ApPryMEeHTHPOBATh
HECOCTOATENbHOCTh BUTAIU3MA.
Ornpenenarb OTIMYUTEIbHbIC
0COOEHHOCTH YTJIEBOJIOPOJIOB.

OCHOBHEIC
[TOJI0KEHUS] TEOPUH
XIMHUYECKOTO
CTpPOCHUS

A. M. bytneposa

OCHOBHBIE MOJ0KEHNS TEOPHUH XUMHUYECKOTO CTPOCHUS

A. M. Bytneposa. BanentHocTs. CTpyKTYypHBIE (HOPMYIIBI —
MOJIHBIE U COKpaléHHbIe. [IpocThie (0IMHAPHBIE) U KPATHBIE
(1BOITHBIE U TpOMHBIE) CBSI3U. 30Mephl U U30MEpHSL.
B3anMHOE BIMSHHAE aTOMOB B MOJIEKYJIE.

/[emoncmpayuu. 11opTpeTsl

A. M. bytneposa, O. ®paHkinanja,

®. A. Kekyie.

JlabopaTtopHbie onbIThl. 1. MI3roroBneHue moenei
OpraHU4EeCKUX COECIUHEHUN

Dopmynuposams OCHOBHBIE
[0JIOKEHUS] TEOPUU XUMHUYECKOTO
CTPOEHUS

A. M. bytneposa.

Pa3nuuath MOHATHUS «BAJEHTHOCTH» U
(CTETIEHb OKUCIICHUS.
CoCTaBIIATh MOJIEKYJIIPHBIE U
CTPYKTYpHBIE (DOPMYIIBI.
KnaccupunupoBaTh KOBaJICHTHBIE
CBS3U 110 KPATHOCTH.

OOBACHSTD ABJICHUE U30MEPUU U
B3aMMHO€ BJIMSIHUE aTOMOB B
MOJIEKYJIE

Tema 2. YriieBoaopoabl 4 UX NPUPOAHbIe UCTOYHUKH (12 4.)




AJIKaHBI

['oMooru4ecKkuid  psii aIkaHOB U €ro  obOmias  ¢opmyiia.
CTpykTypHas HW30MEpHUSl YIJIEpPOJHOW uenu. Panukansl.
HoMeHknaTypa ajKaHOB.

/[emoncmpayuu. I'opeHne aJTKaHOB U3 PE3EpPBYyapa ra3oBou
RakUrasiku. OTHOIIEHUE alIKaHOB K OPOMHOI BOJIE pacTBOPY
[EpMaHTaHATA KaJHsl.

JlaGopaTopHble onbIThl 2. OOHApYKEHHE MPOTYKTOB TOPEHUS
CBEUYH

Ornpenensats NPUHAIECKHOCTD
COEAMHEHUI K allKaHaM Ha OCHOBE
AHaJIM3a COCTaBa UX MOJIEKYII.
JlaBaTh Ha3BaHUA AJIKaHAM I10
MEKTyHApOTHOM HOMEHKJIAType..
HaOmtonath XUMUYECKHi
PKCIIEPUMEHT C (DUKCUPOBATH €TI0
pe3ynbTaThl. Paznmuyars NOHATUS
«TOMOJIOT» U «HU30MEP»

XUMUYECcUe
CBOMCTBA aJIKAHOB

XUMHUYECKHE  CBOMCTBA AJIKAHOB:  TOPEHUE,
3amenieHns  (raJOreHHpPOBAHUE), PpEaAKUUs
METaHa, peaKus JeruIpUpOBaHUs STaHa.

peaKIuu
Pa3I0KEHUS

XapakTepu3oBaTh COCTAB U CBOMCTBA
BAKHECHIIIAX
[IPEICTABUTEIIEH AIIKAHOB




AJIKEHBI.

OtwiieH. ['oMmonormueckuit psp ankeHoB. Homenkiarypa.
CtpykTypHas 30MepHsl. [IpombIlIeHHOE
[MOJTyYEHHUE AJIKEHOB: KPEKUHI W JIETUAPUPOBAHUE AJKAHOB.
Peakiusi neruaparaiuu 3TaHoJa, Kak JabopaTOpHBIM criocol

MMOJIYUCHUA OTHIJICHA. PC&KHI/II/I IMPUCOCANHCHU A
ruaparamnusia, ruAporaJIorcHupoOBaHucC, raJJorCHUPOBAHUC,
[MOJIMMCPHU3AlNH.

Onpenenars NPUHAUIEKHOCTh
COETMHEHUI K aJIKeHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYJL.
JlaBaTh Ha3BaHUS AJIKEHAM I10
MEKTyHapOJHOW HOMEHKJIIATYypE.
XapaKTepru30BaTh COCTaB U CBOWCTBA
BAXKHEUIIINX

[IPEACTABUTEIIEH AJIKEHOB.

AJIKEHBI. [IpaBuiio MapkoBHUKOBA. Ha6nronaTh XumMudeckui
XHUMHUYECKHE Oxkucnenue ankeHoB. KauecTBeHHBIE peaKIluy Ha PKCIIEPUMEHT ¢ (PUKCUPOBATH €TI0
CBOMCTBA. HETIPEICIIbHBIC YTIIEBOAOPOIbI. PE3yIbTaThI
/[emoncmpayuu. I'openne >TuneHa. KauecTBeHHbIC peakiiuy |Pa3nuyaTh MOHITHS «TOMOJIOT» U
Ha JIBOMHYIO CBSI3b: 00CCIBEUMBAHUE STHIICHOM PACTBOPOB  [KM30MEP» JIJIS aJIKCHOB
MepMaHraHara Kajaus 1 OpOMHOM BOJIBI.
AJIKaViCHBI. Homenknatypa. Comnpsok€HHble  nueHbl.  byrammen-1,3,0npenensaTs NpUHAIICKHOCTh
Kayuyku n3onpeH. Peakuus JlebeneBa. Peaknuu mNpuUCOETUHEHUS|COCIMHEHUN K aJIkaJeHaM Ha OCHOBE
ankaaueHoB. Kayuyku: HaTypanbHbIM, CHHTETHYECKHEAHAIN3a COCTABA UX MOJIEKYJI.

(OyTaareHOBBIN, U30MIPEHOBBIN).
Pe3una. D00HUT.
/[emoncmpayuu. Komnexkuus «Kayaykm.

JlaGopatopuble onbIThl 3. MccrnenoBanue CBOMCTB KayuyyKoOB

Bynkanuzanua kayuyka.

JlaBaTh Ha3BaHUs AIKEIUEHAM I10
MEKIYHAPOIHOW HOMEHKJIATYPE.
XapakTepu3oBaTh COCTAB U CBOMCTBA
BA)KHEUILINX MPEICTABUTEICH
AJIKaJUECHOB.

Oco3HaBaTh 3HAYUMOCTb POJIH
OTEYECTBEHHOI'0 YYEHOIO B
[TOJIy4YEHUHN IEPBOTO CUHTETUYECKOTO

KaydyKa.




'Y cTaHaBIUBAaTH

3aBUCUMOCTh MEXKJIYy CTPOCHHEM U
CBOMCTBaMU MOJUMEPOB HA IPUMEPE
Kay4dyKa, pe3uHbl M 200HUTA

AJIKHHBI OOmast xapakTepUCTHKa TOMOJIOTHYecKoro psga. CrocoObOnpenensTs MPUHAIICHKHOCTD
oOpa3oBaHMsI Ha3BaHHUM aKMHOB. XHMHUYECKHE CBOMCTBACOCIMHEHUH K aIKMHAM Ha OCHOBE
AlCTUIICHA! rOpEeHNUe, peakuuujaHaiIn3a COCTaBa UX MOJICKYJI.
MPUCOEANHEHUS: TUAPOraJIOreHUPOBaHKE, raJoreHupoBaHue,J[aBaTh Ha3BaHUS aJTKUHAM 10
runpatanus  (peakiust KydyepoBa), — ero mnojydeHuE UMEXKIyHAPOIHON HOMEHKIATYpe.
MpUMEHEHUE. BUHWIXJIOpUI ¥ €ro mnojJuMepusalus BXapaKTepHu3oBaTh COCTAB, CBOMCTBA U
[MOJTNXJIOPBUHUIL. [IPUMEHECHUE
/[emoncmpayuu. 11lonydenune alieTuaeHa peakuen ALICTUIICHA. Y CTaHABJIMBATh
rUIpoin3a Kapouaa kablvs. ['opeHue anerusieHa. [IPUYNHHO-CJIEICTBEHHYIO CBSI3b
KauecTBeHHbBIE peaKkiliy Ha TPOUHYIO CBA3b: 00E€CIIBEUMBAHUEMEKTY COCTABOM, CTPOCHHEM
AIlCTHJICHOM PacTBOPOB MepMaHTaHaTa Kajausi 1 OpOMHOM MOJIEKYJ, CBOMCTBAMH U
BOJIbI. [MPUMEHCHUEM AlICTUJICHA.
HaOmtonaTh XuMuyeckui
PKCIIEPUMEHT C (PUKCUPOBATH €TI0
[pE3yJIbTATHI
PaznuyaTh MOHSATUS «TOMOJIOTY U
«M30MEP» JJISI ATKMHOB
ApEHbI beH3071, KaK MpeCcTaBUTENb APOMAaTUYECKHUX YIIIEBOAOPOAOB.[XapakTepu30BaTh COCTAB, CBOMCTBA U

CtpoeHue ero MoOJEKyJbl U CBOMCTBA (U3MYECKHE W
XUMHUYCCKHE CBOWMCTBA: TOPEHHME, PEaKIMH 3aMEIIeHUS —
rajioreHupoBanue, HUTpoBaHue. [lomyyeHne W nmpuMeHeHue
OeH30:1a.

JlemoHcTpanuu. MccnenoBanue CBOMCTB O€H30J1a €

mpuMeHeHue OeH30I1a.

Y cTaHaBMBaTh MPUIUHHO-
CJICJICTBEHHYIO CBSI3b MEXKITY
COCTaBOM, CTPOCHHUEM MOJIEKYII,
CBOMCTBAMH U MMPUMEHEHHUEM
OeH30171a.

MOMOII[LI0 OBITOBOTO pacTBOpUTENS «COTBBEHT)




HaOmronaTte XUMHUYECKUI
PDKCIIEPUMEHT ¢ (PUKCUPOBATH €TI0
[pe3yJIbTAThI

10 [ IprponHbIii 1 CoctaB mnpupoaHoro raza. Ero HaxoxaeHue B Mpupojie.|XapakTepru30BaTh COCTaB U OCHOBHBIE
nomyTHBIA Ta3sl  [[IpermMyliecTBa mMpuUpOJHOrO ra3a Kak TOIUIMBA. XUMHUYECKasHAIIPaBJICHUs epepaboTKU U
nepepaboTKka MPUPOJHOTO Tras3a: KOHBEPCHUS, NUPOJIMU3.MCIOJIb30BAHUS IPUPOJHOTO rasa.
CuHTEe3-ra3 1 ero NpUuMeHEHHE. CpaBHHMBaTh HAXOXACHUE B IPUPOJIE
[lonmyTHbIE Ta3bl, X cocTaB. [lepepaboTka MOMyTHOrO ra3a Haj COCTAB MPUPOIHOTO U MOMYTHBIX
(dpakuu: cyxod ras, npomnaH-OyTaHOBasi CMECh, Ta30BbIIa30B.
OCH3MH. X apaKkTepu30BaTh COCTAB U OCHOBHBIE
JlemoncTpannu. Kapra nmosnesHsix uckonaeMoix PO HampaBJieHUs epepaboTKU U
MCII0JIb30BaHUS NIOMYTHOTO ra3a
11 Hedtb 1 ciocodsr |CoctaB HeQTH U €€ nepepaboTKa: NeperoHKa, KPEeKHHT, XapakTepu30BaTh COCTaB U OCHOBHBIE
e€ nmepepabotku  [pudopmunr. Hedrenpoayktsl u ux noisydueHue. [lonsitue 00 [HampaBieHus nepepadoTKu HEPTH.
OKTaHOBOM 4ucjie. XUMUYECKUE CIIOCOOBI MOBBIIIIEHUS Paznuuate HeTsIHBIE DpaKkLMK U
KauecTBa OEH3MHA. OMUCBIBATH 00JIACTH UX
Jlemonctpauuu. Komnekuus «HedTh n HehTenpoaykTe»,  [IPUMEHEHUS.
BUIcodparmMenThl U cnaiinael «lleperonka Hedtn». Kapra Oco3HaBaTh HEOOXOIUMOCTb
M0JIE3HBIX UCKONaeMbIXx PD XMMHUYECKUX CIIOCOOOB MOBBILIICHHUSI
KayecTBa OEH3MHA
12 Kamennslii yroaps nKokcoBaHrne KaMEHHOTO YIJIsl U €r0 MPOAYKThI: KOKCOBBIN T'a3,XapakTepu30BaTh OCHOBHbBIE

ero rnepepadoTka

aMMUadHas BOJa, KaMCHHOYTOJIbHasA CMOJIa,

[MPOAYKTBI KOKCOXUMHUUYCCKOI'O

KoKC. ["azudukaiys KaMeHHOTO yIJIsl.




JlemoncTpauuu. Komneknus «KaMeHHbIN yroyib U MPOAYKThI
ero nepepadoTku». BugeopparMeHTs! u
cnaitibl «KokcoXumMuueckoe mpou3BOCTBOY

pon3BoacTBa. ONMKMCHIBATh 00JIACTH
IpPUMEHEHUS

KOKCOBOI'O Ta3a, aMMHAYHOM BOJIbI,
KaMEHHOYT'OJIbHOM CMOJIBI, KOKCA.
Oco3HaBaTh HEOOXOAUMOCTD
ra3u(uKanud KAMEHHOTO YTIIS, KaK
QIbTePHATHBBI IPHPOTHOMY Ta3y.

13 [loBTOpEHNE n TecTnpoBaHue, pelIeHNE 3314 U YIIPAKHEHUHN 110 TEME BBINOIHATH TECTHI, pelIaTh 3a1a44 U
0000111eH1E YIPaKHEHUS 110 TEME.
[IpoBOAUTH OLIEHKY COOCTBEHHBIX
NIOCTUKEHUN B YCBOCHUU TEMBI.
KoppekTupoBaTh CBOM 3HAHUS B
COOTBETCTBUM C IUIAHUPYEMBIM
[pe3yJIbTaTOM
14 KontposnbHas padota Ne 1 «Teopust cTpoeHus oprannyeckux coenunennii A.M. bytieposa. YrieBogopoas»
Tema 3. Kucsiopoa- u asorcoaep:kaimme opranndeckue coequdenus (14 4)
15. OnHOaTOMHBIE OyHKIHMOHAIbHASA THIAPOKCUIIbHAS Tpymna. ['oMonornyeckuiijHa3piBaTh COUPTHI 1O
CIIUPTBI PN TNPENENbHBIX OJAHOATOMHBIX CHUPTOB. M3omepusmexayHapOIHON HOMEHKIAType.
MOJIOKEHUS! (PYHKIMOHAJIIBHOM Trpynmbl. BogopoaHas cBs3b.XapakTepu3oBaTh CTPOCHHE,
XMMUYECKUE CBOMCTBA CIIUPTOB. CBOKCTBA,
AnpaerunHas rpynna. Peakius sTepupUKalMM, CIIO0XHBIE
pbupsl. [Ipumenenue cnuprtoB. JlelicTBHE METUIIOBOTO U
ATUIIOBOTO CIIUPTOB HA OPTAHU3M YEJIOBEKA CIIOCOOBI MOTYYEHUsI U 00JaCTH
JlemoHcTpannn. OKHACIIEHHE CIUPTA B albAECTHI. [IPUMEHEHUS NTPEAETBHBIX
JlaGopatopublie onbiThi4. CpaBHEHHE CKOPOCTH UCHAPEHUsI  [0JHOATOMHBIX CIIUPTOB.
16. BOJIbI M DTAHOJIA.




Y craHaBIuBaTh NPUYUHHO-
CJICICTBCHHYIO CBSI3b MCKTY
COCTaBOM, CTPOCHHEM MOJICKYI,
CBONCTBaMH U TPUMEHECHUEM
METaHOJIa U ATAHOJIA.

HaOmronaTh, CaMOCTOSTEIIBHO
MTPOBOJIUTH U OMKMCHIBATH XUMHUUCCKHM
PKCIIEPUMCHT

17 MHOroatoMHbl€  [DTHUIICHTJIUKOJb, kakKiaccupuuupoBaTh COUPTHI 1O UX
CIIUPTHI MPEICTaBUTEIb IBYXaTOMHBIX U TJIMLEPUH, KaKaATOMHOCTH.
[peACTaBUTENb  TPEXAaTOMHBIX crnupToB. KadecTBeHHas| XapakTepru3oBaTh CTPOCHUE,
peakiysi Ha MHOTOAQTOMHBIE CITUPTHI, UX CBOMCTBA, MOJyYEHHUE[CBOUCTBA, CIIOCOOBI TIOTyUYECHHUS U
1 npuMmeHeHue. [lonsarue 06 anTudpusax. 00J1aCTH TPUMEHEHUSI MHOTOaTOMHBIX
JlemoHcTpanuu. KauecTBeHHast peakius Ha MHOTOATOMHBIE  [CIIUPTOB.
CIIUPTHI. N nentudunnpoBaTh MHOTOATOMHbBIC
JlaGopaTopHBbIE OIBITEI 5. PacTBOpUMOCTE TNIHIIEpHHA B BOJIE [CITUPTHI C TOMOIIBIO Ka4€CTBEHHOMN
[peaKIuu.
HaOironaTh, CaMOCTOSITEIIBHO
MTPOBOJIUTH U OMKMCHIBATh XUMUYECKHH
PKCIICPUMECHT
18 DeHon CtpoeHue, MONy4YeHUE, CBOWCTBA M MpUMEHEHHE (eHoa.XapakTepru30BaTh CTPOCHUE,

KauecTBeHHble peakiuu Ha (QeHos. BzanmHOoe BhusiHUE
aTOMOB B MOJIEKyJie (heHoa.

JlemoHCTpanuu. 3aBUCUMOCTh PACTBOPUMOCTH (heHOJIa B
BOJZIC OT TeMIiepaTypsl. B3aumopeiictue dhenona ¢ OpomMHOU
BO1011 1 xstopuaoMm xeineza(lll), kak kauecTBEeHHbIE peaKIuu

CBOMCTBA, CIOCOOBI MOJTYYEHUS U
oOnacTu nmpuMeHeHus GeHoIa.

N nentudunmponats HEHON C
MOMOIIIO KAYECTBEHHBIX PEAKIIU.

CoOmro1aTh npaBuiia 6€30MacHOro

oOpaiieHust ¢ GeHoIoM
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AJILIETUNBI U
KETOHBI

dopmanbaeruy U - aleTaNbleruj, KakK IpeACTaBUTEIH
QJIbJIETUJI0OB,  COCTaB  HUX  MOJEKyJ. OyHKIMOHAIbHAS
KapOOHWIbHAsE rpynna. KauecTBeHHble peakuuu  Ha
anpaeruapl.  CBOMCTBA, INOJIy4eHHME UM IPUMEHEHUE
(dopmanpaeruaa u aneTanbIerua. Peakun
MOJMKOHACHCauu it opmanpaeruaa. [lonarue o keTonax
Ha [pUMEpPE alleTOHA.

JlemoHcTpanyu. Peakunu cepeOpsiHOro 3epKaia u co
CBEXENOJy4eHHbIM ruapokcuiom meau(ll) npu HarpeBanum,
KAK KaYeCTBEHHBIE PEAKIIMU Ha aJIbJIETUbI

XapakTepru30BaTh CTPOCHHE,
CBOWCTBa, CITOCOOBI TTOTyUCHUS U
00JacTH MPUMECHECHHUS
(opManbaeruia u areTanbaeruia.
M neHTuguimpoBaTh aabAeTUABI C
MOMOIIIbIO0 KAYECTBEHHBIX PEAKI[Hi.
CoOmnro1aTh NpaBuiia IKOJIOTUUECKU
FPAMOTHOTO U 0€301acHOro
oOpaieHus ¢ GopMaabIACTHUIOM.

20

Kap6oHoBbie
KHUCIIOTHI

[ oMoJIOrn4ecKuii pan
NpeebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKupHBIE
KUCJIOThl. XUMHYECKHE CBOWMCTBA KapOOHOBBIX KHCIOT.
[lonyuyeHne U NpUMEHEHNE MYPaBbUHON U YKCYCHOM KUCIIOT.
JlemoncTpanuu. OOGpa3iibl MypaBbHHON, YKCYCHOM,
[MaJJbMUTUHOBOM M CTEAPUHOBOM KHUCIIOT U UX PACTBOPUMOCTH
B BOJIE

JlabopaTopHbIe OnbIThl 6. XMMUYECKHE CBOMCTBA YKCYCHOM
KHCJIOTBI

XapakTepu3oBaTh CTPOCHHUE,
CBOMCTBA, CIOCOOBI MOJTYYEHUS U
00J1aCTH IPUMEHEHUSI MypaBbUHON U
YKCYCHOM KHUCIIOT.

Pas3anuath 0011Iee, 0COOEHHOE U
€IMHUYHOE B CTPOCHHUH U CBOHWCTBAX
OpraHUYEeCKUX (MypaBbUHOW U
YKCYCHOM ) U HEOPTraHUYECKHUX
KHCITOT.

Ha6ronaTh, MpOBOANTH, OMTUCHIBATH
1 (UKCUPOBATH PE3YIbTATHI
IEMOHCTPAIIMOHHOTO U
TabOpPaTOPHOTO XUMUIECKUX
DKCIIEPUMEHTOB.

21

Cro>xabIe A(UPHI.
DKupbi

Peaxus atrepuduxaruu. Croxubie 3¢upsl. Kupsi, ux coctaB
1 TUIpoJin3 (KUCIOTHBIN U eiouHon). MbLia. ['uapupoBanue

OnuceIBaTh PeaKIuK dTepUPUKAITIN
KaK 00paTUMoOi OOMEHHBIM MpoIece

PKUPOB.

MCKAY KHUCJIOTaAaMH U CIIMPTaMU.




Jlemonctpanuu. Komekius cinoxHbiX dpupoB. Kostekius
pKUpOB. OOpasiibl TBEPIOTO U KUJKOTO MbLIA.
JlaGopaTopHBIE OMBITHI

7.0npeneneHre HenpeaeIbHOCTH PAaCTUTEIFHOTO Maciia

XapakTepu3oBaTh CTPOCHHE,
CBOMCTBA, CIOCOOBI MOJTYYEHUS U
00J1aCTH IPUMEHEHUS YKUPOB.

'Y cTaHaBIMBATH 3aBUCUMOCTD MEXKTY
(u3NYECKUMU CBOMCTBAMHU KHUPOB,
COCTAaBOM MX MOJIEKYJ U
[IPOUCXOKICHUEM.

Y TIPOM3BOJICTBO TBEPABIX )KHPOB Ha
OCHOBE PaCTUTEIBHBIX Macell.
Ha6nronaTh, NpOBOANTH, ONTUCHIBAThH
1 (PUKCUPOBATH PE3YJIbTATHI
NIEMOHCTPALIMOHHOTO U
1abopaTOPHOrO0 XUMHUYECKUX
DKCIIEPUMEHTOB

22

Y T1eBOabI

CopOut. MoJIOUHOKHCIIOE U CIUPTOBOE OPOKEHHE.
dotocuntes. ucaxapuasl. Caxapo3sa. [lonmmncaxapubr:
KpaxMaJl, HEJUTK0JI03a.

/lemoHCTpaunu. AJbJIeTHUIHbIE CBOMCTBA U CBOMCTBA
MHOTOATOMHBIX CIUPTOB ITFOKO3bI B PEAKLIUSIX C
ruapokcuiom meau(ll). Mnentudukanus kpaxmana.
JlaGopatopHbie onbITH 8.13roToBICHNE KpaXMaJIbHOTO
Kiericrepa. Minentudukanus kpaxmasiaa Kak KOMIIOHEHTa
HEKOTOPBIX MPOAYKTOB IMUTAHHUS

YrieBoabl. MoHOcaxapubl. [ J110K03a Kak ajbJAEruI0CIUPT.

OrnpenensiTb NPUHAIEKHOCTD
OPTaHUYECKUX COCTUHEHUN K
YIJIEBOIAM.

Pa3znugatbe MOHO-, TH- U
[0JINCAaXapHIbl IO UX CIIOCOOHOCTH K
CUIPOIIU3Y.

[IprBOINTH MPUMEPBI
[IPEICTABUTEIIEN KAXKIOU IPYIIIIbI
YIJIEBOJIOB.

Ha6nronaTh, MpOBOANTH, OMUCHIBATH
1 (UKCUPOBATH PE3YIHTATHI
NIEMOHCTPALlMOHHOTO U
TabOPaTOPHOTO XUMUIECKUX

PKCIIEPUMEHTOB




23 AMUHBI AMUHOTpYyIIAa. AMHUHBI TpeneiibHble W apoMaTthyeckue.OnpenensaTh MPUHAIIEKHOCTh
AnvnvH. [Tonydyenne amuHOB. Peakius 3uHnHa. XUMAYECKUEOPTraHNYECKOTO COEIMHEHUS K
CBOMCTBA U IPUMEHECHUE AMUHOB. AMHUHAM Ha OCHOBE aHaju3a COCTaBa
Jlemonctpauuu. [Toptper H. H. 3ununa. Komnexkuus €ro MOJIEKYIIL.
AQHUJIMHOBBIX KPACUTEIICH. XapakTepu3oBaTh CTPOCHHUE,
JlaGopatopHbie onbIThl 9.13roToBiIeHNE MOIETICH MOJIEKYTT  |CBOMCTBA, CIOCOOBI MOJTYUYCHHS U
AMUHOB 00J1aCTH IPUMEHEHUS aHUJIMHA.
APryMEeHTHPOBATh YyYBCTBO FOPJIOCTH
3a TOCTHKEHUSI OTEUECTBEHHOU
OPraHUYECKON XUMHUH.
CoOmro1aTh mpaBuiia 6€301acHOTo
oOpallleHusl C aHUJIMHOM U
KpacUTEIISIMU Ha €r0 OCHOBE
24 AMUHOKHCIIOTBI. |AMHHOKHUCIIOTBI, COCTaB HX MOJEKYJI MU CBOWCTBa, KakOmnpenelsTh NPUHAIICKHOCTD
aM(pOTEpHBIX OPraHWYEeCKUX COENMHEHUH. [JMIMH, KakKopraHM4YeCKOro COCIUHEHUS K
[TPEICTABUTEIND AMUHOKHUCJIOT.AMHUHOKHCIIOTAM Ha OCHOBE aHAJIN3a
[loydeHne NOJUNENTUIOB PEAKIINEN ITOJIMKOH/ICHCAIIMH.COCTABA UX MOJIEKYII.
[[oHsITHE O IENTUIHON CBSI3H. XapakTepu30BaTh CBOMCTBA
Jlaboparopubie onbiThl 10. M3roToBneHune Moieiau MOJICKYIBIAMIUHOKHCIOT Kak aM(OTEPHBIX
TIIUIAHA COeIMHEHUH.
PaznuuaTe peakuuun
MOJIMKOHJECHCALINU U TIENTHUIHBIE
CBSA3U
25 benku CTtpoeHue MoJeKyJ OeKOB: EpBUYHAs, BTOPUYHAS U XapaKkTepru30BaTh COCTaB, CTPOCHHUE,

TpETUYHAsI CTPYKTYpbl. KauecTBeHHbIE peakInu Ha OeIKu, X
TUAPOJIHN3, ICHATYpaIs U Onojgorndeckue QyHKIIUH.

CTPYKTYPY U CBOMCTBa OEIIKOB.
N nentudunupoBaTh OEIKH.

JlemoHcTpanuu. KauecTBeHHbIE peakiiiy Ha OCJIKH.




OnuceIBaTh OMOJOIOYECKIE CBOMCTBA
OEJIKOB Ha OCHOBE MCKIIPCAMCTHBIX
CBsI3€M XMMHH U OMOJIOTHH

26 [IpakTrueckas nenTudukanms opraHMIecKuX COeTNHEHUN [IpoBOIUTH, HAOIIOIATH U ONUCHIBATH
pabota Ne 1. XMMUYECKUN SKCIIEPUMEHT JJIsI
W nentuduxarus [OTBEPKIACHUS CTPOEHHUS U CBOMCTB
OpraHu4YeCKUX [Pa3IMYHBIX OPraHUYECKUX
COCIUHCHUI COCOUHEHUH, a TAKXKE UX
MEHTU(PUKAIIMY C TTOMOIIbIO
KA4E€CTBEHHBIX PEaKIIHii
27 [loBTOpEHME 1 TecTupoBaHue, peleHne 3a71a4 U YIIPAXKHEHUH 110 TEME BBINOMHATH TECTHI, pEIIATh 3aa4H U
0000111eH1E YIPaKHEHUS 110 TEME.
[IpoBOAUTH OLIEHKY COOCTBEHHBIX
NTOCTH)KEHHUI B YCBOEHUU TEMBI.
KoppekTupoBaTh CBOM 3HAHUS B
COOTBETCTBHHM C IUITAHUPYEMbBIM
€3yJIbTaTOM
28 KonTtpomnrsHas pabota Ne2 «Kucnopoa- u a3oTcoeprkaiiyie OpraHunueckKue CoeTMHECHUS
Tema 4. Oprannyeckasi xumus u 001ecTBo (7 4)
29 buorexHonorust  [Pazeutne Ouorexnonoruu. Tpu HanmpaBiaeHUs OOBIACHATD, YTO TAKOE
PaboTa HaJOMOTEXHOJIOTUU: TeHHAas (WJIM TeHeTHYeCKas) MH)XKEHEepUs;  [OMOTEXHOJOrusl, TeHHasl (UIu
pPOEeKTaMu KJIETOUYHAs] MH)KEHEpUsl; OuoJiornueckasl MHXeHepHusl. reHETHYECKasl) MHKEHEPHUSI,

['eneTruecku moauduirpoBannbie opranu3mMsl (I'MO) u
TpaHCTeHHas mpoAyKius. KmornupoBaHue.
IMMoOMIH30BaHHbBIE PEPMEHTHI U UX IPUMEHEHUE.
JlemoHcTpanuu. BuneodparmeHTs! 1 caaiapl o
OMOTEXHOJIOTHH U UMMOOMIN30BaHHBIM hepMeHTaM

KJICTOYHAS] HH)KCHEPHS,
OrosoTUYecKasi HHKCHEepHs,
KJIOHUPOBAHKUE, UMMOOMITHN30BAHHBIC
(bepMeHTHI.




XapakTepu3oBaTh poJib
OMOTEXHOJIOTUH B pEIICHUU
POJIOBOJIbCTBEHHOM MPOOJIEMBI U
COXpaHEHUU 3/I0POBbsI YEJIOBEKA

30 [Tomumepsl Knaccudukanus momumepos. MickyccTBernbie momMepsl:  [KimaccudumupoBate moauMepsl 1O
Pab6oTta HAIIEIUTYION T, alleTaTHBIN MIETK, BUCKO3a, TeJTo(aH. [Pa3JIMYHBIM OCHOBAHUSIM.
[IPOECKTAMHU Jlemonctpaunu. Komnekuusa nonmumepos. Komnekuus Paznmnuars HCKYCCTBEHHBIC
CUHTETUUYECKUX MOJIUMEPOB U U3ICTUN U3 HUX MOJIMMEPHI, KIACCUPUIUPOBATh UX U
MJUTIOCTPUPOBATH TPYIIBI TOJTUMEPOB
[pUMEpPaMHU.
'V cTraHaBIMBaTh CBSI3U MEXTY
CBOWMCTBAMHU TIOJIUMEPOB U 00JIACTIMH|
X IPUMEHCHUS
31 Cuntetnueckue  [[lonumepusanusi ¥ MNOJUKOHACHCAIMA, KaK CHocoOblPaznuyath MOJTMMEPHU3ALTUIO n
[OJIUMEPHI MOTYyYCHUSI MOJIMMEPOB. CuHTETHYECKHE Kay4yKHU.[[TOJUKOHAECHCAIUIO.
[lomuctuposn, TedaOH U TOJUBUHWIXJIOPU/I, Kak|[[pyBOIUTH TTPUMEPHI ATUX CIIOCOOOB
MpEeCTAaBUTENH TIJIaCTMACC. CHUHTETHYECKHE BOJIOKHA:[[TOJTyYE€HUS MOJIUMEPOB.
KaIlpoOH, HEWJIOH, KEBJIAP, JIABCAH. OnuchiBaTh CUHTETUYECKUE KAyUyKH,
JlemoHcTpanuu. Kouiekuusi CUHTETHYECKMX — MOJMMEPOB:IACTMACChl M BOJIOKHA Ha OCHOBE
MJIACTMAacCC M BOJIOKOH U U3MICIIMU U3 HUX CBSI3U CBOMCTBA — MPHUMEHCHUE
32 [IpakTUueckas Pacrno3HaBaHue IiacTMacC ¥ BOJIOKOH [IpoBOIUTH, HAOMIOAATH M ONUCHIBATH
paboTta No 2. XUMHUYCCKUHN AKCIEPUMEHT s
Pabora HaJl U IeHTH(PUKAITIN II1acTMacc 51
[MpOCKTaMH. BOJIOKOH C ITOMOIIBIO KaueCTBEHHBIX
CaKIIMU
33 Pabota HaJI [ToaroTroBka K 3alIuTe MPOEKTOB.

POCKTAMMU
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[IpomexxyTouHas
aTTeCTaIMsl.
KonTposibHas
paboTa (MTOroBas)
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3amura MpoeKTOB

3amumnaT padoTh




