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PaGouas nmporpamma pa3paboTraHa B COOTBETCTBUU C HOPMATHUBHO-TIPABOBBIMU JTOKYMEHTAMHU:

1. ®epepanphblit 3ak0H «O0 ob6pazoBanuu B Poccuiickoit @enepaunu» ot 29.12.2012 N 273-03 (pex. ot 12.05.20191.)
2. ®enepallbHBIA TOCYIAPCTBEHHBIN 00pa30BaTENIbHBIA CTAHIAPT CPEIHETO OOIIEro 00pa3oBaHus, YTBEPKACHHBIA MPUKA30M MUHHUCTEPCTBA 00pa30BaHM
u Hayku P® ot 17.05.2012 r. Ne 413 (penakmust ot 29.06.2017 r.)
3. CanlluH 2.4.2.2821-10 «CanuTtapHO-3MUACMHOIOTHYECKIE TPEOOBAHMS K YCIOBHUSIM M OpraHU3alMKi 00y4YeHHS B 00IIe00pa30BaTEIbHBIX YUPEKICHHUIX)
(YyTBep:KIIeHBI ITOCTaHOBJIEHHEM | J1aBHOTO TOCYJapCTBEHHOTO caHHTapHOro Bpaya P® ot 29 nexabps 2010 r. Nel89, 3apeructpupoBaHHbIM B MuHIOCTE
Poccuu 3 mapra 2011 r., peructparnnonsasiii Homep 19993 ¢ uzmenenusimu u nonoHeHUsIMU oT 29 urons 2011 r., 25 aexadps 2013 r., 24 Hos6ps 2015 1)
4. OcHoBHasi oOpasoBarenbHas mporpamma cpennero oormero oopazosanus [ BOY COLI «OLy» c. Yetkipna.

OO0pa3zoBaTeNbHBIA MPOLIECC OCYIISCTBIISIETCS C MUCIMOJIB30BAHUEM YUYEOHUKOB, YUECOHBIX IMOCOOMM, BXOASIIUX B JACHCTBYIONIUN (eaepaabHbIi MepeUcHb.
[lepeueHp yueOHUKOB €KErOJHO YTBEPKAAECTCSA MIPUKA30M JUPEKTOPA HIKOJIBL.

|. Ilnanupyemble NpeAMeTHbIE Pe3yJIbTATHI OCBOECHHS
kypca xumuu 10-11 knacca

IlnanupyeMble JIUYHOCTHBIE Pe3yJIbTATHI:
1) chopMHPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH, 3HAYMMOCTH HAyKH, TOTOBHOCTh K Hay4HO-
TEXHHYECKOMY TBOPUYECTBY, BIIAJICHHE [OCTOBEPHOW HH(MOpManueld O TepelOBBIX OCTIKEHUSX M OTKPBITUSX MHPOBOM M OTCUYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00 YCTpOHCTBE Mupa M OOIIecTBa; BOCIHMTAHHWE YYBCTBA TOPJOCTH 3a POCCUHCKYI0 XUMHUYECKYIO HayKy,
ryMaHu3Ma, LeJIeyCTPEMIIEHHOCTH;
2) TOTOBHOCTb U CIIOCOOHOCTh K 00pPa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, Ha MPOTSIKCHUH BCEH KU3HU; CO3HATEIBHOE OTHONICHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIICITHOW MPOJeCcCHOHAIBHON 1 00IIEeCTBEHHOU e TEIbHOCTH; YMEHHUE YIIPABIIATh CBOCH IMO3HABATEIHHON JESITEILHOCTHIO.
3) oco3HaHHBIH BEIOOP Oymyieii mpodeccuu Kak MyTh U CIIOCO0 pearn3aliiid COOCTBEHHBIX KU3HEHHBIX TIAHOB;
4) TOTOBHOCTH OOYYAIOUIUXCSA K TPYAOBOW MPOPECCHOHATIBHON MEATEIBHOCTH KaK K BO3MOXKHOCTH YyYacTHS B PCHICHHM JIMYHBIX, OOIICCTBEHHBIX,
roCy/IapCTBEHHBIX, OOIIEHAIIMOHATILHBIX MPO0JIeM; TOTOBHOCTh K OCO3HaHHOMY BBIOOpY NajibHeiel o0pa3oBaTenbHOM TPaeKTOPUH;
5) pa3BuTHE KOMIIETCHIIMH COTPYIHUYECTBA CO CBEPCTHHUKAMH, NEThbMU MIIAJIIETO BO3pacTa, B3POCIBIMH B 00pa30BaTE/IbHOW, OOIIECCTBEHHO IMOJIE3HOM,
yueOHO-UCCIe0BATENbCKON, MPOSKTHON U APYTUX BUAAX EATEIbHOCTH;
6) HpaBCTBEHHOE CO3HAHUE U MMOBEICHUE HA OCHOBE YCBOCHHUS OOIICUYCIIOBCUSCKUX [IECHHOCTECH;
7) cOpMHUPOBAHHOCTH MPECTABICHUHA 00 OCHOBHBIX 3TAalaXx UCTOPUH XMMHUYECKON HAyKH, COBPEMECHHBIX TCHICHIIUAX €€ Pa3BUTHUS U TIPHMEHCHUSI.
IIlnanupyeMsbie MeTanpeaMeTHbIE Pe3yJIbTAThI:
MetanpeameTHble pe3yabTaThl OCBOSHUS OCHOBHOW 00pa30BaTeIbHONM MpOTrpamMMbl MPEICTABIECHBI TPeMs IpyNIaMH YHUBEPCATIbHBIX YU4E€OHBIX NEHCTBUI
YV ).
1. PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIE 1eCTBUSA
BbinycKHUK HAy4YuUTCH:
— CaMOCTOSTEJIbHO OMPENEATh LEIH, 3a7aBaTh apaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO OMPEAETUTD, YTO LIETb JOCTUTHYTA;



— ONOCHHMBATh BO3MOXXHBIC ITIOCICACTBUA AOCTHKCHUA IIOCTaBJICHHOMN Ocin B AOCATCIIBHOCTH, COOCTBEHHOM H3HH U JKHM3HH OKpYyKaromux .HIO,Z[GI\/'I,
OCHOBBIBAsICh Ha c006pa>1<eHH;1x 9THUKH U MOPAJIN;

— CTaBUTb U q)OpMy.HI/IpOBaTB COOCTBEHHBIE 3aJa4M B O6p&30BaT€JIBHOI>'I ACATCIIBHOCTU U )KU3HCHHBIX CUTYAlUAX;

— OLCHHUBATL PCCYPChI, B TOM YUCJIC BPEM U APYTUC HCMATCPUAJIBHBIC PECYPCHI, H€O6XOI[I/IMBIG I JOCTUKCHU A MMOCTaBJICHHOM Ja(SA10% 0

- BBI6I/IpaTB IIYTh JOCTHXXCHUS LCIIHU, INIAaHUPOBATh PCIICHUE ITOCTABJIICHHBIX 3aaa4, OIITUMU3UPYSd MAaTCPHUAJIBHBIC 1 HEMATCPHUAJIBHBIC 3aTPaThl,

— OpPraHU30BBIBATh YP(EKTUBHBIN MMOUCK PECYPCOB, HEOOXOAMMBIX JIJISl TOCTHXKEHUS TTOCTABICHHOMW IEJIH; UCIIOJIb30BAHNE PA3IMYHBIX HCTOYHUKOB
uH(pOopMalii, TOHUMaHUE 3aBUCUMOCTH COJIepKaHus U GOPMBI MPeACTaBICHUS HHPOPMAIMH OT 1ieJiell KOMMYHUKAIIUU U aJipecara.
— COIOCTABIIATH MOJIYYEHHBIH PE3yNbTaT AEATEILHOCTHU C IIOCTAaBICHHOMN 3apaHee LENblo.

2. [lo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

BbInyCKHUK HAy4YUTCH:

— UCKaTh U HaXOAUTh 0000IIEHHBIE CITIOCOOBI PEIlIeHHUs 3a/1a4, B TOM YHCJIe, OCYIIECTBIIATh Pa3BEPHYThHIM HHPOPMAIIOHHBIN MOUCK U CTaBUTh HAa €0 OCHOBE
HOBBIC (yueOHBIC U TTO3HABATEIILHEIC) 3a/1a4H,

— KpUTHYECKH OIICHWBATh M HHTEPIPETUPOBATH MH(YOPMAIMIO C Pa3HBIX MO3UIMH, pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUYHUS B HH(POPMAIIMOHHBIX
MCTOYHHKAX;

— HCHOJIb30BaTh PA3JMYHbIE MOJIEIbHO-CXEMATUUECKUE CPEJCTBA AJIA MPEACTaBICHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHMM, a TakKe MPOTHUBOPEUHIA,
BBISIBJICHHBIX B HH()OPMALIMOHHBIX HCTOYHUKAX;

— HaXOAWTb W MPUBOJUTH KPUTUYECKUE ApTyMEHTHl B OTHOLIEHUM NEHCTBUN U CYXKIEHUU APYroro; CIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHUECKUM
3aMEYaHMsIM B OTHOILIEHUU COOCTBEHHOTO CYKJEHUS, paCCMaTPUBATh UX KaK pecypc cOOCTBEHHOTO Pa3BUTHS;

— BBIXOJUTH 33 PaMKH Y4eOHOro ImpeaMeTa M OCYUIECTBIATH Li€JCHANpaBICHHBIH MOMCK BO3MOXKHOCTEH JI HIMPOKOTO MEepeHoca CPENCTB U CHOCOO0OB
JIefCcTBHS,

— BBICTpaMBaTh HHINBHUIYaIbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHUS CO CTOPOHBI JPYTUX YIACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

— MEHATb U YACPKUBATH Pa3HbIC MO3UIIMH B TO3HABATEIBHOMN JESITEIILHOCTH.

3. KoMMyHHUKaTHBHbIe YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHA

BbInyCKHUK HAy4YUTCH:

— OCYILECTBJIATH JI€JOBYI0O KOMMYHMKAIIMIO KaK CO CBEpCTHUKAMHU, TaK M CO B3pOCIBIMU (Kak BHYTpU oOpa3oBaTeNbHON OpraHu3alvd, Tak U 3a ee
npeaesiaMu);

— TpU OCYIIECTBIIEHUU TPYNIOBOM pabOThl OBITH KaK PYKOBOJIUTENEM, TaK W WIEHOM KOMaH/bl B Pa3HbIX pOJsX (TreHepaTtop ujei, KPUTHUK, UCIIOIHUTENb,
BBICTYTAIOIINH, SKCIIEPT U T.]1.);

— KOOPAMHHUPOBATH U BHITIONHSATH pa0OTy B YCIOBUSX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

— pa3BEpPHYTO, JOTUYHO U TOYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAaHUEM aJ€KBATHBIX (YCTHBIX U MHUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— BBICTpaAMBATh JICJOBYIO U 00Pa30BATEIbHYI0 KOMMYHHUKAIIHUIO, U30erast TMYHOCTHBIX OIEHOUHBIX CYXKICHUM.



IIpenmeTHbIe pe3yJIbTaThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMBbI:
ba3oBrlil ypoBeHb

BLIHyCKHI/IK HAYIUTCHA (()]Z}l UCNONIL306AHUSL 8 NOBCEOHEBHOU JHCU3HU U 00ecnedyenuss 603MONCHOCMU ycneuwHozco npOC)OJZDfC‘eHM}Z 06pa306anuﬂ no

CcneyuarbHoOCmsAM, He C65A3AHHbIM C UCNOJIb306AHUEM xuMuu):

pacKkpbIBaTh Ha MPUMEpax posib XMMUHU B POPMUPOBAHUH COBPEMEHHOM HayYHOU KapTUHBI MUpPA M B IPAKTUYECKON JEATEIbHOCTH YEIOBEKA,;
JIEMOHCTPHUPOBATh Ha MMPUMEPaX B3aMOCBS3b MEXKy XUMUEH U IPYTUMHU €CTECTBCHHBIMU HayKaMH;

pacKpbIBaTh Ha IPUMEpaXx MOJIOKEHUS TEOPUU XUMUYECKOTO cTpoeHus A.M. byTtiepona;

noHuMath ¢usnueckuii cMmbeicn Ilepuommueckoro 3akona JI.M. MenneneeBa W Ha €ro OCHOBE OOBSCHATH 3aBUCHMOCTH CBOMCTB XUMHUYECKHX
3JICEMCHTOB U 06pa30BaHHI>IX MU BCHICCTB OT BHGKTpOHHOFO CTpOGHI/IH aTOMOB,

OOBSCHATH IPUYUHBI MHOTOOOpa3Hs BEIIECCTB HA OCHOBE OOIIMX MPEACTaBICHUH 00 X COCTaBE U CTPOCHUH;

NPUMEHSATH MpPaBUJIa CUCTEMAaTHUECKOW MEXITYHAPOJHOW HOMEHKJIATYpPhl KaK CPEJCTBA Pa3iIHMueHUs M MACHTH(UKAIMN BEIIECTB MO MX COCTaBy H
CTPOCHHIO;

COCTaBJIATH MOJICKYJISIPHBIE U CTPYKTYPHBIE ()OPMYIIBI OPraHUYECKUX BEIIECTB KaK HOCUTeNeH HHPOpMaIMN O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U
MIPUHAJIKHOCTH K ONPEICTICHHOMY KJIacCy COSTMHEHU;

XapaKTepI/IBOBaTB OpI‘aHI/I‘-IGCKI/Ie BCIICCTBA II0 COCTaBy, CTpOGHI/IIO 148 CBOﬁCTBaM, YCTaHaB.HI/IBaTB HpI/I‘II/IHHO-CHe,Z[CTBeHHBIG CBs3HU MG)K,Z[y JAaHHBIMU
XapaKTePUCTUKAMH BEIIECTBA;

IIPUBOAUTH IIPUMEPBI XUMUYECKUX PEAKLIMM, pACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX IIPEACTABUTEIIEH KJIACCOB OPTAHUYECKUX BELIECTB C
1EJIbI0 UX UACHTHU(PUKAIIMN U O0BSICHEHUS 00JIaCTH PUMEHCHHS;

HpOI‘HOBI/IpOBaTI: BO3MOXHOCTH HpOTeKaHI/IH XUMHUYCCKUX peaKHHﬁ Ha OCHOBEC 3HaHI/II>'I O TUlilax XI/IMI/I‘IGCKOI\/'I CBs3H1 B MoneKynax peaFGHTOB n Ux
PEaKIIMOHHON CITOCOOHOCTH;

HUCIIOJBb30BaTh 3HAaHHUA O COCTABEC, CTpOGHI/II/I U XUMHYCCKUX CBOﬁCTBaX BCILICCTB IJIA 6630HaCHOI‘O HpI/IMeHeHI/IH B HpaKTHHGCKOﬁ ACATCIIbHOCTH,
MPUBOAUTH MPUMEPHI MPAKTHYECKOTO HCIIOIB30BAHUS TPOIYKTOB TepepaboTku HEDTH U MPUPOJHOTO Ta3a, BHICOKOMOJIEKYJISPHBIX COCAUHEHUN
(monMATUIICHA, CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OTBITHI TIO0 PACTO3HABAHUIO OPraHMYECKUX BEIIECTB: TIIUIEPHHA, YKCYCHOW KHCJIOTHI, HEMPEISIbHBIX XHPOB, TIIOKO3bI, Kpaxmala,
6GJIKOB — B COCTABC ITHIICBABIX HpO,Z[yKTOB U KOCMECTHUYCCKUX CpGI[CTB;

BIIAJICTh IPABUJIAMH M TIpUeMaMH 0€30MacHO paboThl C XMMHUYECKUMH BEUIECTBAMHU U JJAOOPATOPHBIM 000PY/I0BaHUEM;

YCTaHaBJII/IBaTb 3aBUCUMOCTH CKOpOCTH XI/IMI/I‘IGCKOI\/'I peaKLII/II/I U CMCHICHUS XHUMHUYCCKOI'O paBHOBGCI/I}I oT paanqulx q)aKTOpOB C LCJIBIO
OTIpeIeTICHUSI ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKHUX MTPOIIECCOB;

IIPUBOAUTH IIPUMEPHI THIPOJIN3A COJIEH B IOBCEIHEBHOM KU3HU YEJIOBEKA;

MPUBOAUTH IPUMEPHI OKHUCITUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B MPUPOJIC, TPOU3BOACTBEHHBIX MPOIECCaX U KU3HEACITSIHOCTH OPTraHU3MOB;
NPUBOAUTH MPUMEPBI XUMUYECKUX PEAKIHH, PACKPBIBAIOIIMX O0IME XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAIIJIOB;
MPOBOJIUTH PAcYeThl Ha HAXOXKICHHE MOJEKYIIPHOW (OpMYINBl YIieBOAOpoAa MO MPOAYKTaM CTOpaHUsS U IO €ro OTHOCHTEIbHOW IJIOTHOCTH U
MAaCCOBBIM AOJIAM 3JIEMCHTOB, BXOAAIIHUX B €TI0 COCTAaB,



e BIIAJICTh NpaBUJIaAMH 0€30IaCHOTO 0OpallleHUs C €IKUMH, TOPIOYUMH 1 TOKCUYHBIMU BEIIECTBAMHU, CPEJCTBAMH ObITOBON XUMUU;

e  OCYIIECTBIISITH MOUCK XUMHUYECKON HHPOPMAITUH 110 Ha3BAHUSM, HICHTU(UKATOPAM, CTPYKTYPHBIM (DOpMYJIaM BEIIECTB;

e KPUTHYECKH OLEHMBaTh W HHTEPIPETUPOBATh XMMHUYECKYI0 HH(OpPMAIIHMIO, COAEPXKAILIYIOCS B COOOIIEHUSX CPEeICTB MaccoBOil HHpopmanuu,
pecypcax HHTepHEeTa, HAYYHO-TIOMYISPHBIX CTaThsIX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENSIX BBISBICHHS OIIMOOYHBIX
CYXXJIeHU 1 POpMUPOBAHUSI COOCTBEHHOM MO3HUITUH;

e TMPEACTABIATH MYTH PEIICHUS TTI00ATBHBIX TPOOIIEM, CTOSIIHNX MEepe]l YeTOBEUSCTBOM: IKOJIOTHUECKUX, SHEPTETUIECKHX, CBIPhEBBIX, U POJIb XUMHUH B
pelIeHUH ATUX MPOOIIEM.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYUUTBLCH (05 pa3eumusi MuluLleHus, UCNONb308AHUS 68 NOBCEOHEBHOU HCUSHU U 0becneyeHusi 803MONCHOCIU
YCHeuwHo20 nPoooN#CeHUsl 00PA308aHUS NO CREYUANbHOCMAM, He C8A3AHHbIM C UCNONIb308AHUEM XUMUL):

e WUIIOCTPUPOBATH HA NPUMEPAX CTAHOBJIEHUE U 3BOJIIOLUIO0 OPraHUYECKONW XMMUH KaK HAyKU Ha PAa3JIMYHbIX HCTOPUYECKUX ITANAX €€ Pa3BUTHS;

e HCIIOJNIB30BATh METOJABI HAYYHOTO IMO3HAHUS MPU BHITIOJHEHUHU MPOCKTOB M Y4eOHO-MCCIIEIOBATEIBCKUX 3a/lad 10 M3YYEHHIO CBOWCTB, CIIOCOOOB
MOJIy4EHUS U PACTIO3HABAHUSI OPTAHMYECKUX BEILIECTB;

e OOBSICHATH MPUPOJY B CIIOCOOBI 00pa30BaHUSI XUMHUECKON CBSI3U: KOBAJICHTHON (MTOJIIPHOMN, HETIONSIPHOI), MIOHHOH, METAIITNYECKON, BOAOPOTHOM —
C LEJBIO ONPEIETICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

e YCTaHABIMBATH TCHETUYECKYIO CBSI3b MEXKIY KIAcCaMH OpPTraHUYECKHX BEIIECTB JJIsi OOOCHOBAaHUS MPUHIUIMUATBHON BO3MOXXHOCTU TOTYYCHHS
OpPraHWYECKHUX COEIMHEHMM 3aJaHHOTO COCTAaBa U CTPOCHUS;

e YCTaHABIMBATH B3aMMOCBS3U MEXAY (PaKkTaMd M TEOpued, MPUYMHONW M CIEICTBUEM IPU aHAIU3e MNPOOJEMHBIX CHTyalliidi U OOOCHOBAaHUU
MIPUHUMAEMBIX PEIEHUH HA OCHOBE XUMHUUYECKUX 3HAHUI.

1. Conep:xxanue kypca xumum 10 - 11 knacc (6a30Bblii ypoBeHb)

10 knace

Teopusi XUMHYECKOI0 CTPOEHHSI OpraHnyeckux coequnenni. [ipupona xummyecknx cBsizei

Oprannueckue BemiectBa. [losBieHrEe U pa3BUTHE OPraHUYECKOW XUMHHM KaK HayKh. XMMHYECKOE CTPOCHUE KaK MOPSIOK COCIMHEHHS aTOMOB B
MOJIEKYJIE COIVIaCHO UX BAJIEHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUSI OpraHmyeckux coeauHenniit A.M. bytineposa. YriepoaHsiit
CKEJIET OpraHMYeCKON MOJIeKyibl. KpaTHOCTh XMMHUYECKOH CBSI3U. 3aBUCHMOCTH CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOEHMsI MoiieKynl. M3omepus u
n3omepel. [loHsiTne o QyHKIMOHANBHOW Tpynme. [IpuHIUNBI KiaccHpUKAMK OpraHuYecKuX coeauHeHui. CucreMaThyeckas MeXIyHapoaHas
HOMEHKJIaTypa ¥ MPUHLUIIBI 00pa30BaHMsI HA3BaHUH OpPraHMYECKUX COCAMHEHUM.
MecTo u 3HaYeHHe OpraHN4ecKOi XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
Yraesoaopoabl

[IpenenbubIe yriieBomopo sl (asikanbl). Cmpoerue monexkynvl memara. ' OMOJIOTHYECKUH psi amkaHoB. ['oMosoru. MexayHapoHass HOMEHKJIaTypa
OpraHMYECKUX BellecTB. M3oMepus yriaepoaHOro cKeneTa. 3aKOHOMEPHOCTH U3MEHEHHSI (PU3NYECKUX CBOWCTB. XMMUYECKUE CBOMCTBA (HA MIpUMEpe MeTaHa
¥ 3TaHa): PeaKINK 3aMelleHus (TaJOreHUpOBaHuUE), JeTUIPUPOBAHUS KaK CIIOCOOBI MOMyUYeHUsI BaXKHEHIIINX COeAMHEHUN B OpraHM4eckoM cuHTe3e. ['opeHue
METaHa KaK OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIJla B MPOMBIIIJICHHOCTH M OBITY, uzomepuzayuu aikanos. Llennvie peaxyuu. Ce0000mbie paouxaibi.
L'anozenonpoussoonvie ankanos. HaxoxaeHue B MpUpoie U IPUMEHEHUE alIKaHOB.



Kpatneie cBszu. HenpenensHbie yriaeBoaopoabl. AnkeHbl. Cmpoenue monekynvl smunend. SP—I ubpuouzayusi. ' oMOIOTHUECKUHN PsJ aTKEHOB.
Homenxknarypa. M3oMepusi yriaepoaHOTro CKeleTa M TOJOKEHUs KPAaTHOW CBSI3M B MOJIEKylle. XMMHUYECKHE CBOMCTBa (HAa MpUMEpe ITUJICHA): peaKiuu
MPUCOEANHEHUS (TaJIOT€HUPOBAHUE, 2UOPUPOBAHUE, THUIPATALNSL,CUOPO2AI02eHUpO8aHUue) Kak crnocod moiaydeHus (GYHKIIMOHAJIbHBIX MPOU3BOJHBIX
YIJIEBOAOPOAOB, TopeHus. Ilpasuno Mapkoenukosa. Bwicokomonexynsipuvie coedunenus.. Kauecmeenmvie peaxyuu Ha 060uHYI0 c6:3b. [lonumepusanus
STUJIEHA KAK OCHOBHOE HAIPABIEHHE €ro MCHOJb30BaHUsA. llonMATHMIEH Kak KPYMHOTOHHAXKHBIM NPOAYKT XMMHUYECKOTO IMPOM3BOACTBA. lIpumeneHune
STUJICHA.

AJnkanauensl U Kaydyku. [ToHsTue 00 ankaqueHax Kak yriieBoAOpoJaax C JIByMs IBOWHBIMH CBsi3simu. [lomumepusanus auBuHmia (Oyraauena-1,3)
KaK CIoco0 MOJyYeHUs] CHHTETUYECKOTO Kaydyka. Mzonpen (2-memundoymaouen-1,3). HaTypanbHbIil 1 CHHTETHYECKUN Kaydykd. BylkaHuzaius kaydyka.
Pesuna. [Ipumenenne kaydyka u pe3unbl. Conpsoicénuvle 080uHble c6a3u. [lonyuenue u xumuyeckue ceolcmea ankaoueHos. Peaxyuu npucoeounenus
(eanozenuposanus) u noauMepuU3AYUY AIKaOUeHos.

Anxunbl. AtieTiiieH (3TUH) u ero romoinoru. Cmpoenue monexynvl ayemuienda. 'omonorudeckuii psig ankuHoB. Homenknatypa. M3omepus
YIJIEPOJAHOIO CKEeJeTa W TOJIOKEHUs KpaTHOM CBSI3U B Molekyne. Meowknaccosasn uzomepus. sp-1ubpuousayus. XuMudeckue cBOWCTBa (Ha mpumepe
alleTUICHAa): PeaKUWU NPUCOCIUHEHUs (TaloreHUupOBaHHE, 2UOpUpOsaHue, TUAPATALUS, 2UOPO2AN0SEHUPOBAHIE) KAK CIIOCOO TONIy4eHHUs MOJMMEPOB U
JpYruX IOJIE3HBIX MNPOAYKTOB. ['OpeHue ameTusieHa Kak MCTOYHHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHM ISl CBapKM U pe3Ku MeTauioB. IIpumenenune
aleTusIeHa.

Ilonusimue o yuxnoankanax.

ApeHbl (apoMaTHYECKHe YTIIEBOJOPOIbI). beH301 Kak mpecTaBUTeNlb apOMaTHUECKUX YIIIEBOIOPOIOB. CmpoeHue monexynvl Oensona. XuMHIECKUe
CBOICTBaA: peakIuy 3aMelIeHHs (TaJOreHupOBaHue) KaK Coco0 MOMydyeHUs XUMUYECKUX CPEJCTB 3alUThl paCTeHU, MprUcoeInHeHus (THAPUPOBAHUE) KaK
JI0Ka3aTelIbCTBO HEMpEAEIbHOro Xapaktepa OeHsona. Peakuuss ropenus. Tonyon. Hzomepus 3samecmumenei. [llpumenenue Oensona. [lecmuyuobi.
TI'enemuueckas cés3b apeHos ¢ OpyeuMu y2nee000pooamu.

IIpupoonvie ucmounuxu yene6000po0os. Ilpupoousiii eaz. Heghmo. [lonymuvie negpmanvie caszvi. Kamennwiil yeons. Ilepepabomka negpmu.
Ilepeconka negpmu. Pexmuguxayuonnas xonouna. bensun. Jluepoun. Kepocun. Kpexune negpmenpooyxmos. Tepmuueckutl u kamaiumu4eckuti KpeKuHeu.
Huponus.

Kuciaopoacoaep:kamme oprannyeckue coeiMHeHus.

Kucnoponconepxkamue opranudeckue coequHeHus. OMHOATOMHBIC TpeeNibHbIE CIHUPTHL. Kiaccudukaius, HOMEHKIATypa, U30MEpPHUsS CIHPTOB.
MeTaHon U 3TaHON Kak MPEICTaBUTENU MpeleibHBbIX OJHOATOMHBIX CIUPTOB. [lepsuunvlil, 6MOpUUHbILL U MPEMuyHblli amomel y2aepood. Booopoouas
c63b. XUMUYECKHE CBOWCTBA (HAa MpUMEpPE METAHOJa W 3TaHOJIa): B3aMMOJCHCTBHE C HATPUEM KaK CIOCO0 YCTAHOBJICHUS HAIMYUS THIPOKCOTPYIIIHI,
peakius ¢ rajJoreHoBOJOPOIaMU KaK CIoco0 MOJIydeHHs pacTBOPHUTENEH, JAeruapaTaius Kak crnocod moiaydeHus 3TujeHa. Peakuust ropeHusi: CoupThl Kak
ToruBo. Cnupmogoe 6posicenue. Pepmenmul. Booopoonuvie cesasu. [lpumenenre MeTanona 1 3raHona. O@U3nonoruyeckoe AeHCTBIEe METaHOIA U 3TaHoJIa Ha
OpraHU3M YEeJI0BEKA. ATK020aUM.

MHOroaroMHble CHUPTHL. DTUICHIIUKOIb U TJIMLIEPUH KaK MPEICTABUTENU MPEACIbHBIX MHOTOATOMHBIX cnupTOoB. KauecTBeHHas peakuus Ha
MHOT'OaTOMHBIE CIIUPTHI M €€ IPUMEHEHHE U1 PACIIO3HABAHHUS TJIMLEPUHA B COCTaBE KOCMETUYECKUX CpeACTB. [IpakTnueckoe NpuMEHEHUE STUIEHTIIUKOIS
Y TJIMLEpUHA.

®denou. Apomarndeckue cnuptbl. CTpoeHHE MOJEKYIbl (DeHona. B3aumuoe erusHue amomos 6 monekyie (enona. Xumuueckue ce0UCMBA.:
é3aumooelicmaue ¢ Hampuem, 2uOpoKcuoom nampus, 6pomom. Kauecmsennas peaxyus na gpenon.



[Ipumenenue denomna.

KapOonunsusie coenunenus. KapOonunbHas rpynmna. Anpaerunsas rpynmna. Anpaeruasl. Keronsl. M3omepus u HOMeHknatypa. [lonyuenue u
Xumuweckue ceolcmea anvoe2udos. Peaxyuu oxucienus u npucoedunenus anivoecudos. Merananb ((GpopManpaerua) W dTaHaIb (aneTanbIeTull) Kak
MPEJICTABUTENIN TPENEIbHBIX allbJIeTu0B. KauecTBEHHBIC pEeakIuu Ha KapOOHWIBHYIO TPYIIY (pEeakius «cepeOpsHOro 3epkaiia», B3aUMOJICHCTBUE C
ruapokcuaoM menu (II)) u ux mpumenenue sl 0OHapYKEHUS MPEAETbHBIX allbJETUI0B B MPOMBIIUICHHBIX CTOYHBIX BOAAX. TOKCHYHOCThH ajbAETHIOB.
[Mpumenenne Gpopmanbaeruaa u aleTaibIeruaa.

Kap6onoBsie kucnotel. Kapookcunvuas epynna (kapboxkcoepynna). Hzomepus u Homenxkiamypa kapooroswix kuciom. OIHOOCHOBHBIE MpelEbHbIE
KapOOHOBBIE KHUCIOTHI. [1o1yueHue 00HOOCHOBHLIX NPEOelbHbIX KAPOOHOBLIX Kuciom YKCYCHas KHCIOTa KaK MPEICTaBUTENb MPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMHUECKHE CBOMCTBA (Ha MPUMEPE YKCYCHON KHUCIIOTHI): peakluy ¢ METaJlJIaMHi, OCHOBHBIMU OKCHIaMU, OCHOBAHUSIMU U COJISIMU KaK
MOJTBEP)KJIEHUE CXOJICTBA C HEOPraHWYECKUMU KHUCIOTamH. Peakuus stepudukanuy Kak cnocod MoiaydeHHUs CIoXKHBIX 3¢upoB. [IpumeHenune ykcycHoi
KUCTOTH. MypaBbHHas KucnoTa. Anietarsl. [IpeacraBienue o BEICIIUX KapOOHOBBIX KHCIOTAX.

Crnoxabie 2¢upsl U Kupbl. Homenxnamypa. Ilonydenne, XuMUYeCKUE CBOMCTBA CIOKHBIX 3(upoB. Peaknus stepudukanun. CroxHbie 23PUPHI KaKk
MPOJYKTHI B3aUMOACHCTBHSI KApOOHOBBIX KUCIIOT CO cupTaMu. [IpruMeHeHne CIoXHbIX 3QUpOB B MUIIEBON U TapPrOMEPHON TPOMBIIUICHHOCTH. JKUPBI KaKk
CIIOHBIE 3(UPHI TIIMLEPUHA U BBICHIMX KapOOHOBBIX KHUCIIOT. PacTuTenbHble W >KMBOTHBIE KHUPBI, UX COCTaB. Pacrio3HaBaHHe pacTUTEIbHBIX JKUPOB Ha
OCHOBaHUU WX HEMPEJeNbHOTO XapakTepa. [I[puMeneHue sxupoB. ' naponn3 win OMbIUIEHUE )KHPOB KaK CIIOCOO MPOMBIIIEHHOTO TIOMyYEHUS COJIEH BBICIIIUX
KapOOHOBBIX KHUCIIOT.

MBpBLT4 KaK COJTM BBICIIMX KapOOHOBBIX KUCIOT. Motomue cBoiicTBa Mbuta. Cunmemuueckue moouue cpeocmad.

VYrneronpl. Knaccudukanusi yrineBomoB. Monocaxapuasl. Onueocaxapuowl. Jlucaxapuasl. Haxoxxnenue yrieBonoB B Tpupoje. [Joko3a Kak
anpaeruaocnupt. bpoxenne rimoxo3sl. dpykroza. Caxaposa. [ udpoauz caxaposvl. Kpaxmana u 1emIi0ia03a Kak OMOIOTHYECKUE MOTUMEpPhl. XUMUYECKHE
CBOMCTBa KpaxMaya M LEJUII0JIO3bl (THAPOIIN3, KaueCTBEHHAs! pPeaKIlis ¢ MOJO0M Ha Kpaxmall U ee IMpUMEHEHHue AJisi OOHapyKeHHs Kpaxmaja B IPOAYKTax
nutanus). [Ipumenenne u 6uonorndyeckas poib yrieBofoB. [IoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOTO BOJOKHA. Ayemunyenntonosa
Knaccugurayus 6onoxon.

WnenTudukanyss opraHMuecKiuX COCAUHEHUH. [ enemuyeckas c6:a3b MenHcoy KIACCaMu Op2aHudeckux coeourenuti. TUTIBI XUMUYECKUX PEaKIfii B
OPTraHUYEeCKON XUMHH.

A3oTcoaepkaniye OpraHudecKue CoeJHHeHHUsI.

AMHHOKHUCIOTHI U 6enku. CocTaB U HOMEHKIIATypa. Amunvl. Amunoepynna. Anunun. Ilonyuenue u xumuyeckue c60UCmMea AHUIUHA. AMUHOKUCIIOTHI KaK
amQoTepHble OpraHUYeCKUe COeAUHEHUsS. M30omepus u Homenkiamypa. bunonapueiii uon. IlentuaHast cBsA3b. buojornueckoe 3Ha4eHUE O-aMHHOKHUCIIOT.
O6nacTi MpUMEHEHHUSI aMUHOKHUCIIOT. Xumuueckue ceoticmea amunoxuciom. Ilenmuowl. [lonunenmuovwl. I iuyun. benku Kak MpUpPOJHBIC OMOMIOIUMEPHI.
CoctaB u crpoeHHe O€NKOB. XMMHUECKHE CBOWCTBA OEIKOB: TMApONU3, AeHaryparus. OOHapykeHHe OeNKOB NMpH MOMOIIM KadeCTBEHHBIX (LBETHBIX)
peakmuii. [IpeBpamienus 0€IK0B UMK B opranu3me. buonorudeckue GyHKIUM OETKOB.

Azomcooepacawue cemepoyuxnudeckue coeourenus. IHupuoun. [uppon. Iupumuoun. Ilypun. A3omucmeie ochosanus.
Hyxneunoswvie kucnomel. Hykneomuowi. KomniemenmapHule azomucmole 0CHOBAHUS.
Xumus u 300posve uenosexa. apmarxonouieckas Xumusi.
Xumusa nonumepos



llonumepvi. Cmenenv nonumepusayuu. Monomep. CmpykmypHnoe 36eHo. Tepmonnacmuynsie noaumepol. Cmepeopezynapuvle noaumepsl. llonudsmunen.

Honunponunen. Ilonumempagpmopsmunen. Tepmopeaxmusnvlie — noaumepsi.  DPenonrogopmanvoecuonvie
Amunonnacmol. Ilenonnacmol. Ilpupoounwiii kayuyx. Pesuna. 26onum. Cunmemuueckue kayuyku. Cunmemuueckue onokna. Kanpon. Jlascan.

1
2
3
4.
5.
6
7
8
9

10.
11.
12.
13.
14.

DONEeKTPOOTPULIATEIBHOCT. Buibl XuMuueckol CBsi3W  (KOBaJieHTHasl, HWOHHAs, MeTaJUIMYecKas,

JlabopaTopHbIe ONBITHI.
N3roroBieHue Moaenel MOJIEKyJ yIiIeBOAOPOAOB
O3nakomiieHHEe ¢ 0Opa3amu MpoAyKTOB HepTenepepaboTKu
Oxkwucnenne 3tanona okcuaom meau (I7).
PacTBopeHue riuiieprHa B BOJIe U peakius ero ¢ ruapokcuaom meau (I1).
Xumudeckue cBoicTBa (heHoma
Oxkwuciienne MeTaHais (dTaHals) OKCHIOM cepedpa.
Oxucnennie Metanans (3Tanans) ruapokcuaom meau (I1)
PacTBoprMOCTB KHPOB, JOKAa3aTENbCTBO UX HEMPEAEIBHOIO XapaKkTepa, OMbLICHHE KUPOB.
CpaBHeHHE CBOMCTB MblJIa U CHHTETUYECKUX MOIOIIUX CPEJCTB
CBolicTBa IIOKO3bI KaK aJIbJACTHAOCIUPTA.
B3anmoneiicTBre caxapo3bl C THAPOKCUIOM KaJIbLIUS.
[IpuroToBneHne KpaxMaabHOIO KJIEHCTEpa W B3aUMOJICVCTBUE C MOJIOM.

I'uaponus kpaxmana. O3HaKOMIICHHE C 00pa3aMH MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH.

[IBeTHBIEC peakuu Ha OENKU
IIpakT4yeckune padoThl
1.« Tlomydenue sTUIeHA U U3YYCHHUE €TO CBONCTBY.
2. «[lomyyeHne yKCYCHOM KUCIIOTHI U U3yYCHHE €€ CBOMCTBY.
3. «Pemienune sxcepUMeHTaIbHBIX 33/1a4 Ha paclo3HaBaHUE OPraHUYECKUX BELIECTBY.
4. «Pacnio3HaBaHME IJIACTMACC U BOJIOKOH.
11 kaace
TeopeTruvyeckue OCHOBbI XUMHMHU

CMOJlbl.

Inacmmaccei.

Denonnacmeoi.

Crpoenune BemectBa. CoOBpeMEHHass MOJIETb CTPOCHHS aToMa. OJIEKTPOHHAs KOHbuUrypaius artoMa. OcHosHoe U B8030)iHcOeHHble COCMOAHUSA
amomos. Knaccupukanms XUMHUYECKHX DIIEMEHTOB (s-, P-, O-amemeHThbl). OCOOCHHOCTH CTPOCHHUS DHEPreTUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
[lepuonnueckas cucrteMa xumudeckux snemeHToB .M. MenneneeBa. dusnueckuii cmbica Ilepuogmyeckoro 3akona [[.M. MenpeneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWMCTB JJIEMEHTOB M HUX COEIMHEHUH @O0 IepuojaM M TpylnaM. OJEKTPOHHAs NpHUpoJa XMMHUECKOH CBS3H.

BOJIOPOAHAs) W MEXaHU3MBI

ee oOpa3oBaHHs.

Kpucmwwuttecxue u aMopd)Hble eeuecmea. Tunot Kpucmajilu4eCcKux peutemokK (amOMHa}Z, MOJNEKYIAPHAA, UOHHAA, MemaﬂﬂuQQCKa}l). 3asucumocmo

qbueuttecxux ceolicma eewecmea om muna Kpucmaﬂﬂuuecmﬁ peutemxu. HpI/ILII/IHI)I MHOFOO6paSI/I5[ BC€IICCTB.

XumHuueckue peakiuy. ['oMoreHHsle U rereporeHnble peakiuu. CKOpocTh peakliny, €€ 3aBUCUMOCTb OT Pa3IMYHbIX ()aKTOPOB: MPHUPOIBI PEarupyIOLINX
BEIICCTB, KOHLIEHTPALUH PEArupyIONINX BEECTB, TEMIIEPATYPBHI, IUIOIAAN PEaKIMOHHON TOBEPXHOCTH, HAIMYMS KaTanu3aropa. Poib katanu3aTopos B
NPUPOJIC U MPOMBIIIIEHHOM MPOU3BOACTBE. OOPaTUMOCTh peakiuii. XMMUYECKOE paBHOBECHE U €r0 CMEIICHHUE MO JeHCTBUEM pa3IMYHbIX (PaKTOpOB



(KOHILIEHTpAaIMsl peareHTOB WK MPOAYKTOB PEaKIINH, JaBICHNUE, TeMIepaTypa) JUIsl CO3JaHus ONTUMANIBHBIX YCIIOBUHM MPOTEKAHUS XUMUYECKUX
nporeccoB. JucnepcHule cucmemsl. [lonsamue o konnouoax (3oau, eenu). Mcmunnvie pacmeopsi. Peakiiuy B pacTBOpax 3JIEKTPOIUTOB. pH pacTBOpa Kak
MoKa3aTeib KUCIOTHOCTH cpeAbl. [ naponus coseil. 3HaueHue rupoin3a B OM0JIOrnYecKuX 0OMEHHBIX mpoueccax. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu B IPUPOJIE, IPOM3BOACTBEHHBIX MIPOLIECCAX U KUZHEAESITEIbHOCTH OPIraHU3MOB.

Heopranuveckasi xumust
Mertasmibl. CriocoObl nosryueHust MeTajuioB. Jlerkue u Tsokénble MeTayuibl. JIeTKomiaBkye M TyroljIaBKue MeTaiibl. MeTtaumnyeckue aieMeHTs A- u b-
rpymi. Meas. [lunk. Tutan. Xpom. Kenezo. Hukens. [Tnatuna. Crimasel. Jlerupyrommue no6asku. Yépueie metaiuel. [{BeTHbie MeTamibl. UyryH. Ctaib.
JlerupoBannbie ctanu. OKCHIBI ¥ TUAPOKCUABI MeTalioB. Hemeramsl. [IpocThie BemecTBa — HeMeTawisl. Yraepoa. Kpemuuit. A3zor. @ochop. Kucnopon.
Cepa. @rop. Xnop. Kucnorueie okcnabl. Kucinopoacoaepsxkaiue kucinotel. CepHas KUCI0Ta. A30THasg KucioTa. BogopoiHbie COeTMHEHUSsT HEMETAIIOB.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX M MOOOYHBIX MOATPYHH (Menb, JKele30) U HEeMETaJUIOB:
BOJIOPOJIa, KUCIOpOJa, TaloreHoB, Cephl, a3oTa, ¢ocdopa, yriepoaa, kpemHus. Kopposus MeTauioB: BUABI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJUIOB OT
KOPPO3UH. DIeKMmpoau3 pacmeopos u pacniaeos. llpumenenue s1ekmpoausa 6 npomMvluLIeHHOCHU.

XuMHUS U )KU3Hb

Hayunbpie Meronpl mo3Hanuss B XUMUU. McTouHukm xumuueckoil uHdopmaruu. I[louck wuHdopmanmuu no Ha3BaHUSAM, HACHTU(HUKATOpaM,
CTPYKTYpHBIM (hopmynam. MoiennnpoBaHie XUMUYECKUX TPOIIECCOB U SBICHUHN, XUMUYUECKUU AHANU3 U CUHMe3 KaK METO/Ibl HAyYHOTO MO3HAHHUS.

XuMmus ¥ 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEpaJibHbIE BOABL. [IpoGiieMbl, CBA3aHHbBIE ¢ MPUMEHEHUEM JIEKaPCTBEHHBIX
npenapaToB. BpenHble NpUBBIUKA U (AKTOPHI, pa3pyllaionire 310poBbe (KypeHHe, yMoTpeOJeHHe aJKOroys, HapkoMmaHus). PannoHanmbHOE NUTaHHE.
Tuwesvie 0obasxku. OcHoBbl NULLEBOT XUMULL.

XuMHs B MOBCETHEBHOM >XKM3HU. Moromue U gucTsmue cpenctBa. Cpeocmea 60pbbbl ¢ ObIMOBbIMU HACEKOMBIMU: peneieHmbl, UHCeKMUYUObL.
CpeactBa TM4HOM rUrMeHbl U KocMeTukd. [IpaBuiia 6e3omacHoil paboThl ¢ €KUMHU, TOPIOYMMHU U TOKCUYHBIMU BELIECTBAMH, CPEICTBAMU OBITOBOW XUMHH.

XUMHS U CeNIbCKOE X03s11cTBO. MUHEpalibHbIe M oprannyeckue ynoopenus. CpeacTBa 3aluThl pacTeHU.

Xumust u dHepreTuka. [IpupoHbie HCTOYHHUKHN YTIIEBOIOPO0B. [IpupomHbIii 1 MOMYTHBIN HEPTSHOHM ra3bl, UX COCTaB M HCIMOJIb30BaHue. CocTaB
HepTH U ee mepepaborka. Hedrempoayktel. OxrtanoBoe umcio OeHzuHa. OxpaHa OKpyXKawouliedl cpensl mpu HedTenepepaboTke W TPAaHCIOPTUPOBKE
He(TEenPOAYKTOB. AJIbTepHATUBHBIE UCTOYHUKN YHEPTHUH.

Xumus B ctpoutenbcrse. Llement. beron. Ilog6op onTUMaNbHBIX CTPOUTENBHBIX MATEPUANIOB B MPAKTHUECKON AEATEIBHOCTH YEI0BEKa.

XUMHUSA U 9KOJIOTHS. XUMUYECKOE 3arpsi3HeHUE OKpYsKarolel cpepl U ero nocneactsus. Oxpana rugpocdepsl, mouBbl, aTMOCheEpbI, (PIOPHI U (ayHbI
OT XMMHYECKOI'0 3arpsI3HEHUS.

JlaGopaTopHbie ONbITHI.

1. M3yuyeHue BAMSHUA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKHUX PeaKIuit
2. OmnpeneneHne peakuy Cpeabl YHUBEPCAIbHBIM HHINKATOPOM.
3. T'maopoinus conei.
IIpakTnyeckune padoThl
[IpurorosieHne pacTBOPOB € 3aJaHHON MOJISIPHOW KOHLICHTPALUEH».
Pemenne skcniepruMeHTANBHBIX 337a4 110 TeMe «MeTabl».
3. Pemenue skcnepuMeHTAIBHBIX — 3a7a4 1o TeMe «HemeTtamisn.

N e



I1l. TemaTnueckoe niaannpoBanme no xumuu 10 kiaace (344)

No OCHOBHBIE pa3aeibl KOJINYECTBO
4acoB
1 Teopusi XUMHYECKOTO CTPOCHHSI OPTaHUYECKUX coequHeHu. [Tpupona xumMuaeckux 4
CBSI3EM.
2 YTr1eBo1opoibI. 10
3 Kucnoponacoaepxaiiue opraHu4ecKue CoeAMHEHUSI. 11
4 A30TcoepKalle OpraHnYeCKUe COeMHEHUSI. 5)
5 XUMHS TTOJTMMEPOB. 4
HTtoro: 34
TemaTnueckoe niannpoBanme no xumum 11 kiaace (344)
Ne OCHOBHBIE pa3zieibl Kon-Bo yacoB
1 [ToBTOpenne kypca xumun 10 kimacca. 1
2 TeopeTnueckre OCHOBBI XUMUMU. 19
3 Heoprannueckast xumusi. 11
4 XHUMHUS U )KU3Hb. 3
HToro: 34
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