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l. H.]IaHpreMble pe3yJbTaThbl 0OCBOCHUA yqeﬁnoro nmpeamMera «XUMHS»

JIMYHOCTHBIE PE3YJIBTATbBI

Ilampuomuueckoe socnumanue:

. [IOHUMaHUE LEHHOCTU OMOJIOTMYECKON HayKu, €€ pOoJd B Pa3BUTUU YEJIOBEUYECKOIO
oOriecTBa, OTHOIIEHHE K OMOJOTHM KaK BaKHOUM COCTABISIONICH KyJIbTYpPBI, TOPAOCTh 32 BKJIAJ
POCCHICKMX W COBETCKHX YYEHBIX B Pa3BUTHE MHUPOBOW OMOJIOTMYECKOW HayKH. | 'paxxmpaHckoe
BOCIIUTAHHE:

. FOTOBHOCTh K pPa3HOOOpa3HOM COBMECTHOW JI€ATEITLHOCTH TIPU  BBIIOJTHECHUHU
OMOJIOTUYECKUX OTBITOB, HKCIEPUMEHTOB, WCCICIOBAHUNA M IIPOCKTOB, CTPEMJICHHE K
B3aMMOITIOHMMAaHHUIO U B3aUMOIIOMOIIH.

Lyxoseno-nupascmeennoe socnumanue:

. TFOTOBHOCTh OIICHMBATh CBOE MOBEICHHE M NOCTYIIKH, a TaKKe€ IMOBEJACHHE U IOCTYIKH
APYIUX JIFOJEH C TMO3ULHHA HPAaBCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOIO IpaBa C y4ETOM
OCO3HaHUS MOCIEACTBUM MOCTYIIKOB.

Ocmemuueckoe socnumanue:

® IIOHUMAHUEC SMOIIMOHAJIBHOI'O BOSI[GI\/'ICTBI/ISI Ipupoabl U €€ LEHHOCTH.
l[eHHocmu HAY4YHO20 NO3HAHUA.:
° OpucCHTaludA B JOCATCIIBHOCTH Ha COBPEMCHHYIO CUCTEMY OMOJIOTHYECKUX HAay4YHBIX

HpeHCTaBHeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHA IPUPOJbI, B3AUMOCBA3AX YCJIOBEKA C
MPUPOIHOMN U COIMATIBHON CPEION;

. pa3BUTHE Hay4yHOHl J10003HATENBHOCTH, HWHTEpeca K OWOJIOTMYECKON Hayke U
HCCIIEIOBATENIbCKON AESITETbHOCTH;

. OBJIaZICHNE OCHOBHBIMU HaBBIKAMU HCCJIEIOBATENBCKON 1EATENBHOCTH.

Dopmuposanue Kyibmypbl 300p06bsi.

. OCO3HAaHME LEHHOCTH JKU3HU; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO H

yYCTaHOBKa Ha 37J0pOBbIN 00pa3 *KU3HU (310pOBOE MUTAHKE, COOIIIOIEHUE TUTHEHUYECKUX MTPaBUIL,
cOaaHCHUPOBAaHHBIN PEXKUM 3aHATUN U OTIbIXA, PETyIsipHas pu3ndeckas akTUBHOCTD);

. OCO3HAHUE TOCJIEICTBUN U HENPUSATHE BPEIHBIX NMPUBbIUEK (YHOTpEOIECHUE AIKOTOJIS,
HapKOTHUKOB, KypeHHe) 1 UHbIX (hOpM Bpeaa it PU3NUECKOrO U ICUXUYECKOTO 3/10POBbS;

. coOnrofieHre MpaBuil OE30MaCHOCTH, B TOM YHCIIC HaBBIKM O€30IaCHOTO IMOBEACHUS B
MIPUPOIHOM cpere;

. YMEHHE 0CO3HABaTh IMOLIMOHAIILHOE COCTOSIHUE CBOE M IPYTHX JIIOJIeH, YMETh YIPaBIATh
COOCTBEHHBIM SMOIMOHAIBHBIM COCTOSIHUEM;

. chOpMUPOBAHHOCTH HaBbIKA peIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTro

e MpaBa JPyroro 4eioBeKa.

Tpyoosoe ocnumanue:

. AaKTMBHOE y4acTHE B PCIICHHM MPAKTUYCCKHUX 3a7a4 (B paMKaxX CEMbH, LIKOJbI, TOPOJA,
Kpasi) OMOJIOTMYECKON M AKOJIOTUYECKOHN HANPABJICHHOCTH, MHTEPEC K MPAKTHUECKOMY U3YUCHH IO
npodeccuii, CBA3aHHBIX C OMOJIOTHUEH.

Oxonozuueckoe socnumanue:

. OpUEHTAIlMs Ha MPUMEHEHHE OWOJIOTUYECKUX 3HAHUM JUId pelleHus 3aJad B o0nacTu
OKpYKaloIlel Cpefpl, MIAHUPOBAHMS MOCTYIKOB M OIEHKHA MX BO3MOXKHBIX TMOCIEACTBHH IS
OKpY’KaroLlen Cpeibl;

. TIOBBIIIICHUE YPOBHS DKOJOTMYECKOW KyJIbTYphl, OCO3HaHHE TJIO0AITBHOTO XapakTepa
9KOJIOTMYECKUX MPOOJIEM U MyTeH MX peIleHHs; aKTHBHOE HENPUSATHE NEHCTBUHA, TPUHOCSIIX
BpEZ OKpYKarollel cpene;

. TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOH ESITEIEHOCTH YKOJIOTUIECKOH HAIIPABICHHOCTH.
Ananranys 00y4aronierocs K M3MEHSIOIUMCS YCIOBHSM COIIMANBHON M IPUPOIHOMN Cpebl:



. OCBOCHHME OOYYAIOIMIMMHUCS COLMAIBHOTO ONbITa, HOPM M MpaBWJI OOIIECTBEHHOTO
MOBEJICHHUSI B TPYIIAX U COOOIIECTBAX MPH BBHINOJHEHUH OMOJOTHYECKUX 3a/1ad, MPOEKTOB U
HCCIEA0BAaHUM, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHX;

. 0CO3HAaHHE HEOOXOJMMOCTH B (POPMHPOBAHUU HOBBIX OMOJIOTUYECKUX 3HAHUM, yMEHHE
(bopMynHUpOBaTh UICH, MOHITHSA, TUIIOTE3Bl O OMOJIOTHYECKUX 00BEKTAX M SIBICHUSAX, OCO3HAHUE
nedumTa coOCTBEHHBIX OMOIOTUYECKUX 3HAHUH, TUTAHUPOBAHUE CBOETO PA3BUTHUS;

. YMEHHUE ONEPHUPOBATh OCHOBHBIMHM IOHATUSAMM, TEPMHUHAMU MW IIPEACTABICHUSIMHU B
00J1aCTH KOHIENINN YCTOWYHBOTO Pa3BUTHS;
. YMEHHME aHAJIU3UPOBATH U BBISBJIATH B3aUMOCBSI3U IPUPOJIbI, OOIIECTBA U 3KOHOMUKU;

OIIEHUBAHHUE CBOMX JICUCTBHI C y4ETOM BIIUSIHUS HA OKPYXKAIOIIYIO CPENy, JOCTIKECHHS 1eel 1
MIPEO0/I0JICHUS BEI30BOB M BOBMOYKHBIX TJI00QIBHBIX TIOCIEICTBUN;

. OCO3HAHUE CTPECCOBOM CHUTYyallud, OIICHMBAHWE NPOUCXOMAIIUX HM3MEHEHHH U UX
MOCJIEICTBUH; OLICHWBAHUE CUTYAIlMH CTPECCa, KOPPEKTHUPOBAHUE MPUHUMAEMBIX DPEIICHUN WU
JICUCTBHIA,

. YBOXHUTEIBHOE OTHOLIEHWE K TOYKE 3PEHMsS JPYroro 4eloBeKa, €ro MHEHHIO,
MHUPOBO33PEHHUIO.

MeTtanpeaMeTHble!

= PerynsiTuBHbIC YHUBEpPCcaJIbHbIE YUeOHBbIE AeHiCTBUA

- CaMOCTOSITEIIBHO OTIPECIIATh IIeNH, 3aJaBaTh IMapaMeTphl M KPUTCPUHU, MO KOTOPHIM
MOHO OIMPEACTINUTD, UTO LECJIb JOCTUTHYTA,

— CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4l B 0Opa30BATEIbHOW IEATEIHLHOCTH H
KU3HEHHBIX CUTYalHsIX;

— BBIOMpATh MyTh JOCTHXKEHUS L€, I[UJIAHUPOBaTh pEIICHHE IOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHalbHbIE U HEMaTepraIbHbIE 3aTPAThI;

— OpraHu30BbIBATh 3(PPEKTUBHBI MOUCK PECcypcoB, HEOOXOAMMBIX JJISi JIOCTHXKEHUS
MMOCTaBJICHHOM IIEIIN;

— COTMOCTaBJIATh MOJYYCHHBIH PE3yNbTaT JESITENbHOCTH C MOCTaBJICHHOW 3apaHee

LIENBIO.

. ITo3HaBaTe/IbHbIEYHUBEPCAJIbLHbIEYYeOHbleAeHCTBUSA

— HCKaTh U HAXOJUTh 000OIIEHHbIE CLIOCOOBI PEIlIeHus 3a/1a4, B TOM YHCIIe, OCYIIECTBISAThH
pa3BepHyThI MHGOPMALMOHHBII TMOUCK M CTaBUTh Ha €ro OCHOBE HOBBIE (ydyeOHbIE U
M03HABaTENIbHbIC) 3a/1a4H;

— KPUTHYECKH OLIEHWBAaTh U HMHTEPIPETUPOBATh HH(OPMALMIO C pPa3HBIX MO3UIHH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNs B MHPOPMAIIMOHHBIX HCTOYHUKAX;

— WCIIOJIb30BAaTh Pa3MYHbIE MOJIEIbHO-CXEMAaTUYECKHE CPEACTBA JUIS MPEICTaBICHUS
CYIIECTBEHHBIX CBSA3EH U OTHOLIEHUH, a TAaK)Ke MPOTUBOPEUHH, BBISIBICHHBIX B HH(POPMAIIMOHHBIX
HMCTOYHUKAX;

— HaXOJUTh U MPUBOJAUTH KPUTUYECKUE apPryMEHThl B OTHOIICHUU JNEHCTBUM U CYKICHUMN
JPYroro; CHOKOMHO M pa3yMHO OTHOCUTbCA K KPUTHYECKUM 3aMEYaHHsIM B OTHOUIEHUU
COOCTBEHHOTO CYKJEHHS, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BHUTHS,

— BBICTPanBaTh UHAMBHAYAIHEHYIO 00pa30BaTebHYIO TPAEKTOPUIO, YUUTHIBAS

— OTPAaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPAHUYEHUS;MEHATh
U yIepKUBATh pa3Hbl€ MMO3ULIUH B MIO3HABATENBHOU JIE€ATEIbHOCTH.

. KomMyHuKaTHBHBbIEyHUBEpCAIbHbIey4YeOHbleAeiicTBUS

- OCYILIECTBIIATH JIEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAaMHM, TaK M CO B3POCIIBIMHU (KaK
BHYTpHU 00Opa30BaTeNbHOM OpraHu3aliy, TaK W 3a €€ IMpejesiaMH), Noa0upaTh MapTHEPOB IS
JIeTOBOM KOMMYHMKALIMM UCXOJl U3 COOOpaKEHHH pe3yiIbTaTUBHOCTU B3aUMOJICHCTBUSA, a HE
JIMYHBIX CUMIIATH;



- IPU OCYIIECTBICHUU TPYIINOBOKW pabOThl OBITh KaK PYKOBOAMTEIEM, TaK U UICHOM
KOMaH/Ibl B Pa3HbIX POJISAX (F€HEpaToOp MJAEH, KPUTUK, UCIOJHUTEINb, BBICTYNAIOMNN, IKCIEPT U
T.1.);

- pa3BepHYTO, JIOTMMHO M TOYHO H3JIaraTh CBOK TOYKY 3PEHUS C WCIOJIb30BaHHEM
AICKBATHBIX (yCTHBIX n HI/ICBMGHHLIX) A3BIKOBBIX CpeZ[CTB;

IIpexMeTHbIE:

B pe3yabTare nzyuenusi yaeOHoro npeamera «XuMHs» Ha YPOBHE CpeIHEro o0Imero
o0pa3zoBaHus:

BbINyCKHUK Ha 6a30BOM YPOBHE HAYyYUTCH:

- packpbIBaTh Ha MPHUMEPAX POJIb XUMUU B (HOPMHPOBAHHH COBPEMEHHOMU
Hay4YHOW KapTHHBI MUpPa U B IIPAKTUYECKOM IEATEILHOCTH YEIOBEKA;

- JIEMOHCTPUPOBATH HA MPUMEpaxX B3aWMOCBS3b MEXKIY XUMHUEH U JPYTUMHU
€CTECTBEHHBIMU HayKaMU,

- packpbhIBaTh Ha TPHUMEPax TOJIOKEHUS TEOPHH XUMHUUYECKOTO CTPOCHUS
A.M. Bbyrneposa;

— noHnMath pusudeckuii cmbicn [lepuoanueckoro 3akona J[.M1. Menneneera
Y Ha €T0 OCHOBE OOBSCHSITH 3aBUCUMOCTh CBOMCTB XUMHYECKUX PJIEMEHTOB M 00pPa30BaHHBIX MU
BEIIIECTB OT AIEKTPOHHOTO CTPOCHHS aTOMOB;

— OOBSCHATH, TPUYMHBI MHOTOOOpa3Ws BEIIECTB Ha OCHOBE OOIMIMX
MpEeACTABICHUI 00 X COCTABE U CTPOCHHH;

- MPUMEHSTHh TpaBUIa CHCTEMAaTHUYECKOW MEXIYHapOIHONW HOMEHKJIATYpPhI
KaK CpeJICTBA Pa3IMUCHUs U UJICHTU(DHUKAIINN BEIIECTB 10 UX COCTABY M CTPOCHUIO;

- COCTaBJISITh MOJICKYJIIPHBIE W CTPYKTYpHBIE (OPMYJIBI OPraHUYECKUX
BEIIIECTB KaK HOCUTEJICH HH(POPMAIIMK O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAIIC)KHOCTH
K OTPEJICIICHHOMY KJIacCy COSIMHEHUI;

- XapaKTEepPU30BaTh OPraHMYECKHE BEIIECTBA IO COCTaBY, CTPOCHHUIO U
CBOMCTBaM, yCTaHaBJIUBAThH MIPUYHHHO-CJICACTBEHHBIE CBSI3U MEXKTY JaHHBIMH
XapaKTEePUCTHKAMHU BEIIIECTBA,;

- MPUBOAUTH MPUMEPHI XUMHUYECKUX PEAKITUIN, PACKPBIBAIOIINX XapaKTEPHBIE
CBOWMCTBA THUIHUYHBIX TIIPEACTABUTEIICH KJIACCOB OPraHUYECKHX BEIIECTB C IIEJIBI0 HX
uaeHTU(UKAIUU 1 00BICHEHHSI 00IaCTH MPUMEHECHHUS;

- MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XUMHUYECKUX pPEaKIMi Ha
OCHOBE 3HaHUIl O THUIMAX XHMHUYECKON CBSI3M B MOJIEKYJIaX PEareHTOB M WX PEaKIMOHHOM
CIIOCOOHOCTH;

- UCIIOJIB30BaTh 3HAHUS O COCTaBE, CTPOCHHMM W XHMHYECKHUX CBOHCTBAx
BEILIECTB JIJIs1 OE301IaCHOTO IPUMEHEHUS B MTPAKTUYECKON JEATEIHbHOCTH;

- OPUBOIUTH MPUMEPHl  MPAKTUYECKOTO  HCMOJIB30BAHUS  MPOJYKTOB
nepepaboTku HEePTH M MPUPOTHOTO Ta3a, BHICOKOMOJEKYISPHBIX COCAMHEHMH (IOJMITUIICHA,
CUHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

- NPOBOJUTH ONBITHl [0 PACIO3HABAHWUIO OPraHUYECKUX BEIIECTB:
TIIALIEPUHA, YKCYCHOM KUCTIOTHI, HEMPEIeIbHBIX )KUPOB, TIIFOKO3bI, Kpaxmaina, OeTKOB — B COCTaBe
MUILIEBBIX MPOAYKTOB U KOCMETHYECKUX CPEACTB;

- BJIQJIETh MpaBUJIAMHU U TMpHeMaMH Oe30TMacHOil padoThl ¢ XUMUYECKHMHU
BEI[ECTBAMU U TaOOPATOPHBIM 000PYIOBAHHUEM;

- yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaKlUy U CMELIEHUS
XMUMHYECKOTO PABHOBECHUS OT pPa3jIMYHBIX (DAaKTOPOB C IIENBI0 OMpEIENICHUs ONTHUMATbHBIX
YCIIOBHM MPOTEKAHUSI XUMUUYECKHUX MTPOIIECCOB;

- MPUBOUTH IPUMEPHI THAPOJIN3a COJIEH B TOBCETHEBHOM )KM3HU YEJIOBEKA;

- MPUBOJIUTH MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKUuid B



IIPUPO/IE, IPOU3BOJCTBEHHBIX IIPOLIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB;

— MPUBOANTH MPHUMEPHl XUMHUYECKUX PpEaKIi, pacKpbIBAIOIIUX OO0IIue
XMMHMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB — METAJJIOB U HEMETAILJIOB;

— MPOBOJUTH  PAacyeThl HA HAXOXKACHHUE MOJEKYIAPHOU  (POpPMYIIBI
YIJIEBOAOPOA IO IPOAYKTaM CTOPAHUS U IO €r0 OTHOCUTEIBHOM INIOTHOCTH U MACCOBBIM J0JISIM
3JIEMEHTOB, BXOSILUX B €T0 COCTAB;

— BJIAJIETh IpaBWJIaMU O€3011aCHOr0 OOpalIeHUs] C €AKUMH, TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMU OBITOBOM XUMUM;

— OCYILECTBIIATh IOUCK XUMHUYECKOW MHPOpMALMM 1O Ha3BaHUAM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (POPMYIIaM BEIIECTB;

— KPUTUYECKH OLEHUBATh U UHTEPIPETUPOBATH XUMHUYECKYIO HH()OPMAIIHIO,
COJIEpKAIYIOCS B COOOIIEHUSX CPEACTB MAacCOBOM MH(popMaluu, pecypcax MHTepHeTa, HayqHO-
MOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LIEJISX BBISIBIICHUS
OLIMOOYHBIX CY)KJIEHUN U (OPMUPOBAHUS COOCTBEHHON MO3UINH;

— MPE/CTaBIATh MYTH pELIEHUs IVIO0ANbHBIX MpOoOJieM, CTOSIIMX Mepen
YeJI0BEYECTBOM: IKOJIOTMUECKUX, SHEPreTUUYECKUX, ChIPbEBbIX, U POJb XUMUU B PEIICHUU ITHX
poOIeM.

BrinyckHUK HA 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHTHCSH:

— WUTIOCTPUPOBATH HA MIPUMEPaX CTAHOBJICHHUE W DBOJIIOIUIO OPTAaHUYECKOW XUMHUN
KaK HayKHW Ha Pa3JIMYHbIX HCTOPUUYCCKUX IdTAllaX €€ pa3BUTHUSA,

- HCII0JIB30BaTh METOAbI HAYYHOTO ITIO3HAHUA ITPU BBIIIOJTHCHHWH IIPOCKTOB U yqe6Ho-
HCCIIEIOBATEeNIbCKUX 3a/lad MO H3YYEHHIO CBOMCTB, CIIOCOOOB TMOJy4eHHsS W pacro3HaBaHUS
OpraHMYECKUX BEIECTB;

— OOBSCHATH MPUPOY U CIOCOOBI 00pa30BaHUsI XUMHYECKOM CBSI3U: KOBAJICHTHOU
(mosIApHOM, HETOJSAPHOM), MOHHOM, METa/UIMYECKOW, BOJOPOJHON — C MBI OMpeneacHUs
XMUMHYECKON aKTUBHOCTH BEULIECTB;

— yCTaHaBIUBATh FT€HETHUECKYIO CBS3b MEX/1Y KJlacCaMH OPTraHUYECKUX BEILIECTB JIIs
000CHOBaHMS TMPHUHIMIIUAILHOW BO3MOXXHOCTH TOJYYEHHs] OPraHUYECKUX COCAMHEHUU
3aJJaHHOTO COCTaBa M CTPOCHUS;

— yCTaHaBIMBATh B3aUMOCBSI3U MeX 1y haKTaMu U TeOpuei, IPUYNHON U CIIEICTBUEM
IpU aHAIM3€ MPOOJIEMHBIX CUTyallMd M OOOCHOBaHMM HPUHHUMAEMBIX PEIICHUH Ha OCHOBE
XUMHYECKUX 3HAHUI.



Il. Conep:xanue yueOHOro npeamera

10 kaace

Bgenenue (14)
Tema 1.Teopusi cTpoeHnsi O praHudecKux coeuHenuni (2 u)
[losiBnEeHME M pa3BUTHE OPraHUYECKOM XMMHHU KaK Hayku. [Ipenqmer opranndeckon XumMuu.

MecTo 1 3HaYeHHE OPraHM4eCKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHMYECKOE CTPOEHHE KaK IMOPSAOK COCIMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJICHTHOCTU. (OCHOBHBIE TIOJIO)KEHUS TEOPUM XUMHYECKOIO CTPOEHHS OpPraHM4eCcKHX
coenuHeHuii A.M. bytnepoBa. YrieponHblil ckeneT opraHuueckod MoJiekynbl. KpaTHOCTh
XMUMHMUYECKON CBSA3H. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHUMHYECKOIO CTPOEHHUS MOJIEKYIL.
W3omepust n usomepsnl. [loHsatue o QyHkumoHanpHO#l rpynme. IlpuHnunel kaaccuukauu
OpraHMyecKkux coenuHeHui. CucreMaruyeckas MeXAyHapoJHas HOMEHKJIAaTypa W HPUHLHUIIBI
00pa3oBaHUs Ha3BaHUI OPTaHUYECKUX COETMHEHUH.

Jemoncmpayuu.BuneodpparmenTsl,  crmaiapl ¢ HU300paKEHUSIMU  XUMUYECKOU
nabopaTtopuu, MPOBEICHUS XUMHUUYECKOro skcrnepuMeHnTa.llnaBnenue, oOyrivBaHnue U ropeHue
OpraHMYecKUX BemlecTB. MoJienu MoJeKys MpeIcTaBUTENed pa3InyHbIX KIacCOB OPraHUYECKUX
COEIMHEHU M.

Jlabopamopnwvie onvimei. 1. OnpeneneHue -HIEMEHTHOTO COCTaBa OPraHUYECKUX
coeMHEeHU . 2. I3roToBiieHne MOJENeN MOJIEKY)I OPraHUYECKUX COEAMHEHU .

Tema 2. YriieBoaopoabl 1 X NpUpoAHbIe HCTOYHUKH (10 1)
Ankanel. Cmpoenue monexkynvl memara. ['OMOJIOTMYECKU psAn ankaHoB. ['omosiory.

Howmenkmarypa. M3omepust yriepoaHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUS (PU3NYECKUX
CBOMCTB. XHWMHYECKHE CBOWCTBAa (Ha MpUMepe MeTaHa M DSTaHa). PEaKIUH 3aMelICHUs
(rajoreHupoBaHUE), AETHUAPUPOBAHUS KaK CIOCOOBI MOJYYEHHS] BaXKHEHIIMX COCAWHEHUN B
OpraHM4YecKOM cuHTe3e. ['opeHue MeraHa Kak OJMH K3 OCHOBHBIX HMCTOYHHKOB TeEIUIa B
MIPOMBIIITIEHHOCTH U ObITy. HaxokneHue B mpupoje M IpUMEHEHUE ajikaHoB. [lonamue o
YUKTIOANIKAHAX.

Ankenbl. Cmpoenue monexynvt smunena. ['omonorndeckuil psj ankenoB. Homenkinarypa.
N3omepust yriepoJHOro CcKellera U TOJIOKEHHS KPAaTHOW CBSI3M B MOJIEKyJle. XUMHUYECKUE
CBOMCTBa (Ha MpUMeEpe TUIICHA): PEaKUu IMpHUCcOoeInHEHUs (TaJoreHupOBaHue, cuopuposanue,
TUApaTAlUsl, 2UOPO2ANI02eHUPO8anLe) KaK Crlocod MmoydyeHHsl (YHKIIMOHAIBHBIX MPOU3BOIHBIX
yraeBoJopoaoB, ropenus. [loammepuzanuss STuieHa Kak OCHOBHOE HANpaBICHHUE €ro
UCnoab30BaHus. [lonM3THIIEH KaK KpYNHOTOHH@KHBIA IPOIYKT XMMHUUYECKOTO IMPOM3BOJICTBA.
[IpuMeHeHue 3TuneHa.

Ankaauens! v kayayku. [lonstue o0 ankaaueHax Kak yrieBoJ0poJax ¢ AByMs TBOHHBIMU
cBs3samu. [lomumepuzanus auBuHMIA (OyTaaueHa-1,3) kak cnoco0 MoiydeHus CHHTETHYECKOTO
Kayyyka. HarypanbHbli M CHHTETHMYECKHMH Kaydyku. Bynkanusamus kaydyka. PesuHa.
[IpuMeHeHne kayuyKa U PE3UHBI.

Anxunbl. Cmpoenue Mmonexkynvl ayemunenda. 1'OMOJOTHYECKUH pSAJ  AJIKUHOB.
Homenknarypa. M3oMepusi yriiepoHOro CKeileTra M TOJIOKEHHS KpPAaTHOM CBSI3M B MOJIEKYJIE.
XUMUYEeCKHE CBOWCTBA (HA MpHUMeEpe alleTUIeHa): peakiuy MPUCOeTUHEHHS (TalloreHHPOBaHNE,
2uopuposanue, TUApPATALUS, 2UOPO2ANO2EHUPOBAHUEe) KaK CIOCO0 MOJNydeHUs MOJIMMEPOB U
JOPYTUX TMOJE3HBIX MPOAYKTOB. ['OpeHue aleruyieHa Kak HCTOYHHUK BBICOKOTEMIIEPATYPHOTO
MIJIAMEHU ISl CBApKU U pe3KU METAIIOB. [I[puMeHeHue aleTuiena.

Apenbl. DbeH3051 Kak IPEACTaBUTENb apOMaTHUYECKUX YIJIeBOAOpoAoB. Cmpoenue



MoneKynvl ben3ona. XMMUYECKUE CBOMCTBA: pEaKIMy 3aMeleHHs (TaIoreHUPOBaHKE) KaK CII0co0
MOJIyYCHUsI XUMHUYECKUX CPEICTB 3alIUThl PAcTEHHH, MPUCOCAMHEHUS (THAPUPOBAHHE) Kak
JI0Ka3aTeJIbCTBO HENPEAEIbHOIO XapakTepa 0eH3ona. Peakius ropenus. [lpumenenue 6ex3omna.

Xumus ¥ dHepreTuka. lIpupoaHeie HCTOYHUKHY YIIIEBOAOPOAOB. [IpupoaHbIi U IOy THBII
He(TAHOU ra3el, KX COCTAB U HcIob3oBanue. CoctaB HedTH U ee iepepadboTka. Hedrempo myKThl.
OxranoBoe umcno OensmHa. OxpaHa OKpyXaromied cpeasl npu HedrenepepaboTke U
TPAHCIOPTHPOBKE HEYTETPOTYKTOB. AJTHTEPHATUBHBIC HCTOYHUKH YHEPTHH.

Jemoncmpayuu. I'openrie MeTana, 3TWIeHa, aneTwieHa. OTHONICHWE METaHa, STHIICHA,
alieTWiIeHa ¥ OeH30J1a K pacTBOPY IEepMaHraHara Kaius u OpoMHoii Boje. [lomyueHue sTuineHa
peakmmen neruapaTalidu ATaHOJA, alleTHIIEHA — THAPOJIM30M KapOuaa kanmbius. PasnoxeHnue
KaydyKa TPy HarpeBaHWH, UCTIHITAHKUE MTPOAYKTOB Pa3JIOKEHHUS Ha HenpeaeabHoCTh. Kommeknus
00pa3noB HePTH U HEPTEMPOTYKTOB.

Jlabopamopusie onwvimul.3. OOHapyXeHHE HEMPENEIbHBIX COCIUHEHHH B KHIKUX
Hedrenpoaykrax. 4. [lonyueHue u cBolicTBa arieTuiieHa. 5. O3nakoMiieHue ¢ kosuiekiuen «Hedtob
U IPOAYKTHI €€ mepepadoTKI».

Tema 3. Kucsiopoacoaep:kamue opranndeckue coequneHus (11 yacos)
Crnuptsl. Knaccudukanus, HOMEHKIaTypa, U30MEpHsl CIUPTOB. MeTaHOT U 3TaHOJ Kak

MIPEJICTAaBUTEIIH TIPEACIBHBIX OJHOATOMHBIX CIIUPTOB. XUMHYECKHE CBOHCTBAa (Ha mpumepe
METaHOJIa W JTaHOJa): B3aMMOJCHCTBHE C HATPUEM KaK CHOCO0 YCTAaHOBJICHHS HAJHUUS
THJIPOKCOTPYIIIBI, PEAKIUS C TAJIOTCHOBOJOPOJIAMH KaK CIOCOO IOJYYeHHUs pacTBOPHUTEIICH,
JNETUpATaisd KaK CHOCO0 IMOJyYeHHUs JTHJIeHA. Peakius TOpeHWs: CHUPTHI KakK TOIUIMBO.
[Ipumenenne MeraHosa W 3TaHoa. DU3MOIOTHYECKOE JEUCTBHE METAaHOJAa W H3TAaHOJa Ha
OpraHW3M 4YeJIOBeKAa. OTWICHIVIMKOJIb W TJHMICPUH KaK TPEJACTABUTEIN IPEACTbHBIX
MHOTOATOMHBIX CITUPTOB. KauecTBeHHAs! peakiusi HAa MHOTOAQTOMHBIC CITUPTHI U €€ IPUMCHECHUE
JUTS pacrio3HABaHUS TIIUIEPHHA B COCTaBe KOCMETHYECKHUX CPeJICTB. [IpakTHueckoe MpruMeHEHHE
STHJICHTJIMKOJIS ¥ TJIALIEPHHA.

®enon. CtpoeHne MOJCKy/Ibl heHona. BzaumHnoe énusiHue amomos 6 MojeKyie (heHoud.
Xumuueckue ceolucmea: 3aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM Hampus, OpoOMOM.
[Ipumenenue denoua.

Anpaerunel. Merananb (opMaabIeru) U 3TaHalb (aleTanbAeTH/) KaK MpeACTaBUTEIN
MpeIeIbHBIX albJerua0B. KadecTBEHHbIC peakiMud Ha KapOOHWIBHYIO Tpymnmny (peakmus
«cepeOpstHOTO 3epKajiay, B3auMmojelcTBue ¢ ruapokcuaoM meau () m ux npumeHeHue ajs
OOHApyXCHHS TPENCIbHBIX allbJCTUIOB B IPOMBIIUICHHBIX CTOYHBIX BOJax. TOKCHYHOCTH
anperu1oB. [IpuMenenue GpopManbaeruia u aneraibIeruia.

KapOoHoBble  KHCIOTBI. YKCyCcHasi KHCJIOTa KakK TMpEACTaBUTENIb MPEIesIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA (HA MPUMEPE YKCYCHOUM KUCIIOTHI):
peaKkuu ¢ MeTaUlaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHUSMH U COJISIMU KakK IMOATBEPXKICHUE
CXOJCTBa C HEOPraHMYECKUMH KHCIOTaMHu. Peakius sTepuduKanuu Kak CrHoco0 MOTydeHUS
cinoxHbIX 3¢upoB. [IpuMeHnenne ykcycHoi kucioTel. [IpencraBienne o BhICIIUX KapOOHOBBIX
KHCJIOTaX.

Crnosxabie 2gupsbl ¥ kupbl. CIoxKHBIE 3PUPHI KaK MTPOTYKThl B3aUMOICHCTBHUS KApOOHOBBIX
KHCIIOT CO chupTtamu. [IpuMeHeHWE CHOXKHBIX JGUPOB B TNHUIIEBOH © mapProMepHOi
MPOMBIIITIEHHOCTH. JKHUPBI Kak CIOXKHBIE d(UPHI TTUIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT.
PactuTtenbHble W JKMBOTHBIE JKHPBI, UX COCTaB. Pacmo3HaBaHWe pacTUTENBHBIX XUPOB Ha
OCHOBaHUU UX HEMPEENbHOTO Xapakrepa. [[pumenenue »upoB. [ MaApOIU3 WM OMBITICHHUE JKUPOB
KaK CIOCOO MPOMBIIIIEHHOTO TOMYyYEHUS COJeH BBICIIUX KapOOHOBBIX KHCIOT. MBII4A KaK CONU



BBICIIMX KapOOHOBBIX KHCIIOT. MOFOIIHe CBOMCTBA MBLIA.

VYrneBoasl. Knaccudukanus yrieBonoB. HaxoxkaeHue yrieBoaoB B mpupoje. [ mroko3a
Kak anpaerugocnupt. bpoxenue rmrokossl. Caxapoza. [udpoaus caxaposvi. Kpaxman u
LEJITI0JI03a KaK OMOJIOTMYECKHE MOJMMEphl. XMMHUYECKHE CBOMCTBA Kpaxmajia M IeJUTIOJIO3BI
(ruaponus, Ka4eCTBEHHAs peaklMsi ¢ HOJOM Ha KpaxMmal U €€ IPUMEHEHUE JUIsl OOHapyKEeHUs
KpaxMaja B MpoJyKTax nmutanus). [IpuMenenne u Gnonorudeckast posib yrieoaos. [Toustie 06
HMCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA.

Jemoncmpayuu. OxucineHue crnupra B anblieruja. KadecTBeHHas peakiuss Ha
MHoOroaroMusle  crnuptel. Kommekuus  «Kamennslii  yroap». Kosuleknuss  NpOAyKTOB
KOKCOXHMHYECKOTO MTPOU3BOJICTBA. PacTBOpUMOCTE (heHOIIa B BOJIE TIPH OOBIYHOM TEMIIEpaType 1
npu HarpeBaHuu. KauecTBeHHble peakuuu Ha QeHod. Peakmus «cepeOpsHOro 3epkaja
aJbJIETUJI0B U T1H0K03bl. OKMCIIEHNE allb/IETUI0B U TIIFOKO3bI B KUCJIOTHI ¢ IOMOIIbIO THAPOKCHIA
Menu (II).KauectBennass peaknus Ha kpaxmain.Kosmmekmus s¢upHbix Macen. Kosutexmus
miacTMace U u3zenuil u3 Hux. Komiekiys nckycCTBEHHBIX BOJIOKOH U U3JENHM U3 HUX.

Jlabopamopnsie onvimot. 6. CoiicTBa dTHIIOBOTO cripTta. 7. CBOWCTBa mmiepuHa. 8.
CpoiictBa (dopmanbaeruga. 9. CpoiictBa ykcycHou kuciotel. 10. CpoiictBa >xupoB. 11.
CpaBHEHHE CBOWCTB PacTBOPOB MbLJa U CTHpaJbHOro mopomka. 12. CBolcTBa TOKO3bI. 13.
CaolicTBa Kpaxmarna.

Tema 4. A3oTcoaep:xaiue opranuyeckue coequueHus (5 4)

AMuHBI. MeTHlaMHH KaK TPEACTaBUTENh alu(aTHYECKUX aMHUHOB W AHWIMH — Kak
apomatnieckux. OCHOBHOCTh aMMHOB B CPABHEHHH C OCHOBHBIMY CBOMCTBAMHM aMMHAKa. AHUJINH
1 €ro CBOMCTBA (B3aUMOJICHCTBHE C COJITHOM KUCIOTOM 1 OpomHOI Boo#). [lonydeHue annnmHa
no peakiuu 3unuHa H.H. [Ipumenenue annimna.

AmuHOKUCIOTH U Oenku. CocTaB U HOMEHKIJIaTypa. AMHHOKUCIOTHI Kak am(oTepHbIe
opranunyeckue coeauHeHus. llentuanass cBsa3b. buonormyeckoe 3HaYEHUE O-aMUHOKHCIOT.
Ob6nacTu nmpuMeHeHus: aMUHOKHCIIOT. benku kak npupoausie ouonoaumepsl. CocTaB U CTPOCHHE
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: TruApoJin3, AeHarypauusa. OOHapykeHue OeNKOB MpHU
MOMOIIM KaueCTBEHHBIX (LBETHBIX) peakiuil. IlpeBpamienuss GelKOB NHUIIM B OpraHU3MeE.
buonorndeckue GpyHKIIMU OCITKOB.

Hykneunoevie xucnomel. HyKIEHMHOBBIE KHUCIOTHI KakK MOJUHYKIEOTHIbl. CTpoeHue
nykieotuaa. PHK u JIHK B cpaBHeHun. VX posib B XpaHEHUM U Mepeaade HaciaeACTBEHHOM
nHpopMaIuu.

WNnentudukanus opraHUYecKux COCNWHEHUN. [ enemuyeckas c6:a3b MedHcoy Kiaccamu
opeaHudeckux coeourerui. TUTIBI XUMUUYECKUX PEaKUil B OpraHMYeCKON XUMUHU.

Pewenue 3aoau no opeanuueckoti xumuu. Pemenue 3amad Ha BBIBOJ (HOPMYIIBI
OpPraHMYECKUX BEUIECTB 0 MPOJYKTaM CTOPAHUS U MACCOBBIM JOJISIM 3JIEMEHTOB.

Jemoncmpayuu.B3aumoielicTBue aMMHaka W aHWJIMHA C COJISTHOM KucioToil. Peakius
aHwirHa ¢ OpoMHO# BoJsoi. JlokasaTenbcTBa HaMW4Ms (YHKIHOHATBHBIX TPYMI B PacTBOPax
aMUHOKHCIIOT. PacTBopeHue u ocaxknenue 0enkoB. [{BeTHbIe peakiinu OenkoB. ['opeHne nTuybero
nepa u mepctssHo HuTku. Mogaens monekyiasl JHK. Ilepexoapl: 3taHon — 3TuieH —
ATHJICHTJIUKOJIb — TUIEHIMKOIAT Meau (I1); aTanon — sTaHane — 3TaHOBAs KUCIOTA.

JlaGopaTopHble onbIThI. 14.CBolicTBa OENKOB.

IIpakTnyeckas padora Nel. nentudukanus opraHM4eCKUX COCTMHEHHHI

Tema 5. Xumus u :Ku3Hb (2 4)
Tema 6. UckyccTBeHHbIE 1 CHHTETHUYECKHE OPraHuYecKue coenHeHus (44)
IInacmmaccol u 6onoxua. llonumepusaius U TOJTUKOHACHCAIUS KaK CIIOCOOBI TIOTYyYEeHHUS
CUHTETUYECKUX  BBICOKOMOJIEKYJSIPHBIX  COEIMHEHHUM. [lonyyeHue  HMCKYCCTBEHHBIX



BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH XUMHUYECKOW Moau(pUKAIMed NPUPOIHBIX IOJIUMEPOB.
CTtpoeHne NoaMMepoB: TMHEHHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[TonsTue o nnactmaccax. TepMomIacCTUUHbBIE U TEPMOPEAKTUBHBIE TOJIUMEPBL. OTAETIbHBIE
MPEJCTaBUTENIN CHHTETUYECKUX U UCKYCCTBEHHBIX MOJIUMEPOB: (peHopopManbaeruiHbIe CMOJIBL,
HOJIMBUHWIXJIOPU, TE(IOH, HEITyI0U .

[lonatne o xumMuueckux BoJOKHax. HarypanpHble, CUHTETHYECKHME M HMCKYCCTBEHHBIE
BoJIOKHa. Kinaccudukanuss ¥ OTAENbHBIE IPEICTAaBUTENIN XHMHUYECKUX BOJIOKOH: aleTaTHOE
(TpuaneTaTHbIN LIETK).

Xumusi u 31p0poBbe. JlekapcTBa, (epMeHTH, BUTaMUHBI, TOPMOHBL IIpoOiemsr,

CBSI3aHHBIC C TMPHMCHCHHUEM JICKApPCTBEHHBIX IpernapaToB. BpemHble TPUBBIYKU U (DAKTOPHI,
paspymiarmnme 310poBbe (KypeHHEe, YMOTpeOJIeHWe alIkoTrojisi, HapKoMaHwus). ParuoHaibHOe
rmutanue. [uwesvle 0obasku. OCHOBbL NUWEBOL XUMUL.

Jemoncmpayuu. Konnekuus mniactMacc, CHHTETHYECKUX BOJIOKOH U M3IENUN U3 HHX.
PaznoxxeHne mnepokcuia BOJOpOJAa C IMOMOIIBIO TMPUPOAHBIX OOBEKTOB, COJEPMKAIIUX
Karanasy(ceipoe Msco, cbipoii kapTodens). Komnekus CMC, conepkamux sH3uMbL. M cnibiTanue
cpeasl CMC nnaukaropHoit 6ymaroil. Kosnexkius BUTaMUHHBIX IpenapaToB.lcnbiTanue cpejibl
pacTBopa acKOpOMHOBOM KHCJIOTHI MHAMKATOPHOI Oymaroil.VcnbplTaHue anTedyHOro npemnapara
MHCYJIMHA Ha OEJIOK.

Jlabopamopuovie onvtmot. 15. 3HaKOMCTBO ¢ 00pa3laMu MIACTMACC, BOJIOKOH M KAyIyKOB.

IIpakTHyeckas padora Ne2 «Pacrio3HaBaHue IacTMacc U BOJIOKOH»

HNrorosasi KOHTpPOJILHASA padoTa

11 kaace
Tema 1. Ilepunoauyeckuii 3aKoH u cTpoenne aroma (3 4)

CoBpeMeHHast MOJIeNIb CTPOCHUS aToMa. SIpo aToma: MPOTOHBI U HEUTPOHKI. M30TOTEI.
DNeKTpOHbI. DJEKTpOoHHAs 000J0YKa. DHEPreTHYecKkuid ypoBeHb. OpOuTanu. DIeKTpOHHas
KOHUTypamuss aroma. PacrpejieneHue dJIEKTPOHOB TI0 DHEPreTUYECKUM YPOBHSIM W
opbutansiM.OcrhogHoe u 8030ydicoeHHble cocmosiHus amomos. Kiaccudukanus XUMHUYECKHUX
AIIEMEHTOB (S-, P-, d-ameMenTh1). OCOOEHHOCTH CTPOCHMS SHEPreTUYECKUX YpOBHEH aromoB -
9JIEMEHTOB.

[Tepuonnueckas cucrema xumuueckux anemeHtoB .M. Menneneesa.llepuoanyeckas
cucrema JI.11. MenneneeBa kak rpadguieckoe otoopakenue [lepuoaudeckoro 3akona.Paznuynsie
BapuaHThI [lepuoandeckoi CUCTEMBI.

Otkpeitue Jl. Y. MenneneeBsim Ilepuoanueckoro 3akona. Ilepronnueckuid 3aKoH B
dbopmymupoke J[.M.MenneneeBa. CoBpemeHHas ¢opmynupoBka Ileproanueckoro 3akoHa.
Ousznueckui cmbica [lepuonnueckoro 3akona /.M. MenneneeBa. [IpruunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH T10 NIEPUOJaM U TPYIIIAM.

Jemoncrpanuu. Paznuunsie popmsl [leproanueckoit cucremst .M. Menneneena.

Tema 2. Ctpoenne BemectBa (14 1)

DNEeKTpOHHAas MPUPOJIa XUMHUUECKOU CBSA3HU. DIEKTPOOTPHULIATENBHOCTh. Buibl
XUMHUYECKOH CBsI3U (KOBAJCHTHAs, HOHHAs, METAJUTMUECKas, BOJOPOIHAS ) U MEXaHU3MBI €€
obpazoBanus. [loHsTHE O KOBATEHTHOH cBs3u. KoBalleHTHAs ONsIpHAS U HEMOJSPHASI CBSI3U.
Nonnas xumunyeckas cBsi3b. KaTHOHBI M aHMOHBL. MeTaimnyeckas XuMU4YecKas CBSI3b.

ArperatHble COCTOSIHMS BemlecTBa. ['a3bl. 3akoH ABOrajipo Juis ra30B. MOJISpHBIMA
00BeM razoobpa3HbIX BemlecTB (pu H.Y.). XKuakoctu. MuHepanbHbIe BOJBI.



BonoponHas cBsA3b Kak 0COObIN Cilydail MEXMOJIEKYIIPHOIO B3aUMOICHCTBUS.
Mexanu3M ee 00pa30BaHUs U BIMSHUAE Ha CBOWCTBA BEILECTB. BHYMpPUMONIEKYIAPHAS
8000POOHAsL CBA3b U ee OUONI02UYECKAs POTlb.

Kpucmannuueckue u amopghnvie eugecmaa. TUIBI KPUCTATITUUECKUX PELIETOK
(aTomMHasA, MOJIEKYIISIpHAS, HMOHHAS, METATHYECKAs ). 3a8UCUMOCTb (DUULECKUX CBOUICE
gewecmea om muna Kpucmaniudeckou pewemku. [IpparHbl MHOro0oOpa3us BELIECTB.

YucTtele BemecTBa U cMecu. [ OMOreHHbIE U reTeporeHHbIe cmecu. MaccoBas u
oOBeMHas 10T KOMIIOHEHTOB B cMecH. MaccoBasi 1oJist ipumeceid. PactBopsl. Mcmunnsbie
pacmeopul.

HucnepcHbie cuctembl. Knnaccudukamnus aucrnepcHbix cucteM./lonamue o Koaiouoax
(301U, cenu).

JemoncTpanuu. Mojenb KpUCTAIIMYECKON pemieTku xjopujaa Hatpus. OOpasiisl
MHHEpPAJOB C HWOHHOW KPUCTANIMYECKOM  PpEIIEeTKOW: KajapuuTa, ranura. Mogjenn
KPUCTAJUTMYECKUX PEIIETOK «CYXOTO JibJla» (MK noja), anmMasa, rpaduta (niam kBapiia). Mojenb
MOJISIpPHOTO 00beMa ra3oB. TpH arperatHelX COCTOSIHUS BOJIbL. OOpa3zybl paziuiHblx OUCNEpCHbIX
cucmem. IMYIbCUlL, CYCNEeH3Ul, a3p0o30Jel, 2eaell U 307el.

JlabopaTopHble onbIThI. 1. Onpenenenrne CBOWCTB HEKOTOPHIX BEIIECTB HA OCHOBE THUTIA
KPUCTAJUIMYECKOM pemeTku. 2.2KeCcTKOCTh BOBI. Y CTpaHEHNE )KECTKOCTH BOABI. 3.O3HaKOMIIEHHE
C MUHepaIbHBIMU BogaMU. 4.O3HAKOMIIEHUE C JUCTIEPCHBIMU CUCTEMAMHU.

IIpakTuueckass padora Ne 1. I[lomydyenwe, coOupaHue u pacro3HaBaHHWE Ta30B.

Tema 3. Xumudeckue peakuuu(8 4)

Xumuueckue peaknud. Kraccupukamuss XUMUYECKUX PEaKIUid 10  Pa3IuIHBIM
npu3HakaM. Peakiuu coequHEeHHs, pPa3JIoKEHHUs, 3aMmelleHus U oOmeHa. [omoreHHole u
reTepOreHHbIe PeaKIiu.

TennoBoit 3pdEeKT XUMHUECKHX peaknuil. DK30- U IHAOTEPMUUYECKUE PEaKIIUH.
Tepmoxumuueckue ypaBHeHus. PacueT kosinyecTBa TEIIOTHI IO TEPMOXUMUYECKHM YPaBHEHUSIM.
Pacuets! TemoBoro s dekra peakum.

CKopoCTb peakiuu, ee 3aBUCUMOCTb OT Pa3iIMYHbIX (DaKTOPOB: MPUPOIbI PEAruPyIOIINX
BEIECTB, KOHIEHTPAIMM pPEarupyrouux BEIIeCTB, TEMIIEpaTypbl, IUIOMIAJW PEaKIHOHHON
MOBEPXHOCTH, HAIW4Ms KaranuzaTopa. Poiib KaTanu3aTopoB B MPHUPOJAE U MPOMBIIIICHHOM
MIPOU3BO/ICTBE.

O6patumoctb peakuuil. OOpaTuMble ©u HeOOpaTUMble peakIuH. XHUMHUYECKOE
paBHOBECHE U €r0 CMEIEHUE MO/ ICHCTBUEM PA3IUYHBIX (PAKTOPOB (KOHIIEHTPALIUS PEarcHTOB
WIM TPOAYKTOB pEaklMUH, AaBIIEHUE, TeMIlepaTrypa) Ais CO3JaHHUS ONTHUMAIbHBIX YCIOBUI
MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB.

Teopust 37EKTPOIUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEAIEKTPOJIUThl. CTeneHb
ANEKTPONUTHYECKON  auccormanuu. CunpHble ©  ciaOble  DIEKTPOJIUTHL.  YpaBHEHUS
ANEKTPOJUTUYECKOU naucconumanuu. Peaknum B pactBopax anekTponauToB. pH pactBopa kak
MOKa3aTelb KUCIOTHOCTH CPEJIbI.

IManponus coneit. 3HaueHHe THAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX Mpolieccax.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu B TPUPOJE, MNPOU3BOJICTBEHHBIX MPOLECCAX M KU3HEIEATEIBHOCTH OPraHU3MOB.
DNEKTPOIN3 PaCTBOPOB U PACILIABOB. [IpumeneHnue 31eKmpoau3a 6 npOMblULIeHHOCHIU.

Pemenune 3amady mo XxuMHUeCKUM ypaBHeHHsM. Pacder maccel (0Obema, KOJIHMYECTBA
BEII[ECTBA) MPOIYKTOB PEaKIMH, €CITU OJTHO U3 BEIIECTB JaHO B U30BITKE.

Tema 4 BemecTBa n X ¢BOMCTBA -94



OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IIPOCTHIX BELIECTB — METAJJIOB IVIABHBIX
1 M0OOYHBIX MOATPYII (MEb, KEJIe30) K HEMETAJUIOB: BOJIOPO/Ia, KUCIOPO/a, TaJOr€HOB, CEPHI,
a3ota, ¢ocdopa, yriepona, kpemuus. Koppo3us MeTayuioB: BUABI KOPPO3UH, COCOOBI 3aIUThHI
METAJJIOB OT KOPPO3HH.

Coun B CBETE TEOPUH AIIEKTPOIUTUICCKON AUCCOLMAINH, UX KIacCUUKAIHS U o0IIme
CBOMCTBA. DJIEKTPOXUMHYECKUN pAl HANPSDKEHHH METAJJIOB M €ro MCIOJIb30BaHUE st
XapaKTEPUCTUKN BOCCTAHOBUTEJIbHBIX CBOMCTB METAJLJIOB.

Kucnorsl B cBeTe TeopuM 3NEKTpoNMUTHYECKOW aucconpanuu. OOuume cBOHCTBa
HEOPraHWYeCKUX U  OpraHudeckux kucior. Crneyuguueckue  ceolicmea  a30mMHOL,
KOHYEeHMpUpo8anHou ceproti u mypasounou xuciom. (OCHOBaHUS B CBET€ TEOPUHU
ANIEKTPOJIUTUYECKON JUCCOLMAINY, UX KiIaccuuKamus 1 oOLue CBONCTBA.

Xumusi B IOBCEAHEBHOM ®KU3HU. Motolue u uuctamue cpeactsa. Cpedcmea 6opbOvl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  peneilenmel, uHcekmuyuovl. CpeAcTBa JTUYHOW THUTHEHBl U
kocMeTuku. [IpaBuna GezonmacHON pabOThl C €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMHU,
cpelncTBaMu OBITOBOM XUMHUH.

XUMUS U celnbCKoe X035HCTBO. MuHepalibHble U opraHudeckue yaoopenus. Cpeactsa
3aIMUTHI PACTEHUH.

Xumusa B crpoutensctBe. llement. beron.llogbop onTHUManmbHBIX CTPOUTETBHBIX
MaTepHUajIOB B MPAKTUYECKON NEATEIILHOCTH YEIIOBEKA.

XUMHUS ¥ 9KOJIOTHsI. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOUIEeH Cpesibl U €ro MoCIeCTBUS.
Oxpana ruapocdepsl, TouBbI, aTMOC(EpbI, GIOPHI U PayHbI OT XUMHUUYECKOTO 3arps3HCHHUS.

JdeMoHcTpanuu. OK30TEPMHYECKHME U SHIOTEPMHYECKHE XUMUYECKHE DPEAKLUU.
3aBUCHUMOCTb CKOPOCTH PEAKLIUU OT MPUPOIbI BEIIECTB HA IPUMEPE B3AMMOIEHCTBUS PACTBOPOB
Pa3IMYHBIX KUCIOT OJIMHAKOBOM KOHIIEHTPAIMK C OJUHAKOBBIMU KyCOUKaMU (TpaHy/IaMu) HUHKa
U OJIMHAKOBBIX KYCOUYKOB pa3HbIX METa/NIOB (MarHus, LIMHKA, >KeJe3a) C PacTBOPOM COJISTHOM
KHUCIJIOTHI. Pa3yioxkeHue nepokcuaa BOJOpOAA C MOMOIIbI0 HEOPTaHMYECKUX KaTaau3aTopoB U
MIPUPOIHBIX 0OBEKTOB, COAEPIKAIIUX KaTana3y (celpoe Msico, kKapTodens). McnbiTanne pacTBOpoB
JJIEKTPOJIUTOB M HEDJIEKTPOJIUTOB HA MpeAaMmeT aucconuauuu. [Ipumepsl peaknuil MOHHOTO
oOMeHa, MIyIMX ¢ 00pa3oBaHHMEM OCajKa, ra3a WM BOJAbl. XUMHUYECKHE CBONCTBA KHUCIOT:
B3aUMO/ICHCTBUE C METaJUIaMU, OCHOBHBIMU U aM()OTEPHBIMU OKCHJIAMHU, OCHOBAHUSIMH, COJISIMHU.
XHWMHUUYECKUE CBOMCTBA IIEJIOYEH: PEaKUus HEWTpaln3aluu, B3aWMOJCHCTBHUE C KUCIOTHBIMU
OKCHJAaMH, COJIsIMU. Pa3noxkeHue HEpacTBOPUMBIX B BOJE OCHOBAaHWW IIPU HarpeBaHUHU.
XHUMHUYECKHE CBOMCTBA COJIEH: B3AMMOJIEHCTBHUE C METAJUIAMU, KUCIIOTaMH, LIEJI0YaMU, C APYTUMHU
comsamMu. ['mnaponu3 kap6bupa kanpuusa. M3ydenne pH pacTBOpOB T'HAPOIU3YIOIIUXCS COJICH.
[IpocTeiine OKUCAUTETbHO-BOCCTAHOBUTEIBHBIE PEAKI[MU: B3aUMOJCICTBUE LIMHKA C COJISTHOU
KHUCTIOTOH M kenesa ¢ cynbharom menu (I1).Monaens anekrponusepa.

JlabopaTopHble onbIThI. 5. [lonydeHne KUCIOpoa pa3ioKeHUeM IEPOKCUIa BOJOpoaa ¢
moMo1ibio okcuaa Mapranua (1V) u kamanasol coipoco kapmoghens. 6. Peakuus 3aMenieHus Meau
xKene3oM B pactBope cyibdara menu (I1)7. Tlonyuenne Bojiopoa B3auMoieiicCTBHEM KHUCIOTHI €
HUHKOM. 8. O3HakOMJIEHME C KOJUIEKIMEH MeTauioB. 9. (O3HAaKOMIIEHME C KOJUIEKLIHEH
HemetaiioB. 10. Osnakomiienne c¢ koyuiekuued kucnor. 11. Ilomydenme u  cBolicTBa
HEPACTBOPUMBIX OCHOBaHMM. 12. O3HaKOMIIEHUE C KOJUIEKIIMEW OCHOBaHUM. 13. O3HaKoMIIEeHHE C
KOJUIEKIINEW MUHEpAJIOB, COAEpkKaIIMX coiu. 14. McnpiTanne pacTBOPOB KUCIIOT, OCHOBaHUM U
cojiell mHAMKatopamu. 15. Pasnuunble ciydan ruzaposusa cosieid. 16. I'mpponus xyopuioB u
alleTaTOB LIEJIOYHBIX METAIIJIOB.

IIpakTnueckas padora Ne 2. PenieHue skCliepMMEHTAIBHBIX 33]a4 110 TeMe «BemecTsa
U UX CBOMCTB»



1. TemaTu4eckoe MIAHUPOBaHUE Y4eOHOI 0 IpeaIMeTa

10 kaace
Ne Ne ConepxaHue ypoka XapakTepucTruka OcHOBHBIC
ypoKka OCHOBHBIX BHJIOB HampaBJje
B JeSITETLHOCTH HUS
TeMe oOyuarouxcs BOCIIUTATE
JbHOU
NeATEIbHO
CTHU
BBenenue (14)
Tema 1. Teopus CTPOEHHSH
OpPraHMYecKux coequHeHn(2 4)
1 [IpeameT opraHudeckoi XUMHH. Xapaxkmepuzosamw 1,45
2 Teopus CTpOCHUS opraHmdeckux | OCOOCHHOCTH coCTaBa ¥ | 2 57
COEMHEHNH CTPOCHHS OPraHNIECKUX
BBoHBIN KOHTPOJIB. (TECT) BCIIECTB.
3 Teopus CTPOEHHUS opranmueckux | KIaccupuuuposare ux | 6,7
COeIMHEeHNH Ha OCHOBE
MIPOUCXOKICHUS 1
nepepaboTKH.
Apeymenmuposamso
HECOCTOSITEIbHOCTD
BUTAJIN3MA.
Onpeodensimo
OTJINYUTEIIbHBIE
0COOEHHOCTH
YIJI€BOIOPOIOB.
Tema 2. VYriaeBoaopoabl M HX
NPUPOAHbIE HCTOYHUKH (10 4)
1 Knaccudukanus 1 HOMEHKIaTypa Onpeodensimo 1,2,7
OPraHNYeCKUX COCTMHEHUN. AJTKaHbI OPpUHAJICI)KHOCTD
BEUIECTB K pa3InYHbIM
5 AIKANLL TUMaM (peAeTbHBIM WU 245

Xumuueckue ceoticmea aikaHos. prweHeHue
AJIKAHOE.

HeIpeAeIbHBIM) U
KJIaccaM yrieBOJOPOIOB.
Has3zvieams ux no
MEXKIYHApOJHON
HOMEHKJIaType,
XapaKTEepPU30BaTh
CTPOEHHUE U CBOMCTBA
BaXXHEUIITUX
IpEeACTaBUTENEN
aJIKaHOB.

Habnrooams u
ONUCHIBAMb XUMUYECKUM
DKCIEPUMEHT C
IIOMOIIBIO POJTHOTO
SI3BIKA U S3BIKA XUMUH.
Obobwams 3HAHHUS U




JieNaTh BBIBOJIBI O
3aKOHOMEPHOCTSAX
N3MEHEHMS CBOMCTB
YIJIEBOJOPOJIOB B
TOMOJIOTHUECKHX psifax.
Paznuuamo TIOHSTHS
«M30MEP» U «TOMOJIOTY.

AnKeHsl. Dmuen.

ATIKEHBI. Xumuueckue ceolicmea
anxenos. Ipumenenue anxenos.

Ha3zvieamb aakeHbI 110
MEKIYHAPOJHO U
HOMEHKJIaType.
Xapaxmepuzosamuw C
MTOMOIIIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMUU
CTPOEHHUE, CBOWCTBA,
CIOCOOBI OJTyYEHUS U
00J1aCTH IPUMEHEHUS
STHIJICHA.

Habnwooame,
CaMOCTOSTEILHO
MIPOBOJIUTH U OTIMCHIBATH
XUMHYECKHI
9KCIIEPUMEHT.
Yemanasnusams
3aBHCHMOCTD MEXTY
THIIOM CTPOCHUS
yIJIeBOJIOpOJla W €ro
XUMHUYECKUMU
CBOICTBaMHM Ha MpUMEpe
JIOTHYSCKUX CBsI3€ii:
MpeAeIbHBIA — PEaKIuu
3aMeIlCHHS,
HeTpeIeTbHbIN —
peakiuu
MIPUCOCTMHCHUSI.

5,6,7

5,8

Ankaauensl. Kayuyku.

Haszvieamov nyeHsl 1o
MEXyHapOAHOU
HOMEHKJIaType.
Xapaxmepuzosams ¢
MTOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA XUMUHU
CTPOCHHME, CBOWCTBA,
CrocoObl MOJTY4YEeHUs U
00nacTH MpUMEHEHUS
Kay4yKOB.

Habnrooamo u
ONUCbIBAMb XUMHUYECKHU
HKCIIEPUMEHT.

2,4,7

AJKUHEBL. ALIETUJIEH.

Haszvieams 110
MEXyHapOAHOU
HOMEHKJIATYpE aJIKHHBI.
Xapaxkmepuzosamsv ¢
IIOMOILIBIO POJTHOTO

3,7,8




SI3BIKA U SI3bIKA XUMUH
CTPOEHHUE, CBOWCTBA,
CHOCOOBI OTYYEHUS U
00J1aCTH IPUMEHEHUS
aleTUIICHA.

Habnwoamo u
OnuUCHIBAMb XUMUYECKUM
OKCIICPUMEHT.

Paznnuare ocoGeHHOCTH
peaKUUii IPUCOETUHEHUS
y aleTusIeHa OT TaKOBBIX
y ITHJICHA.

10

[Ipuponusie uctounuku YB. Hegpmo u

cnocobwl eé nepepabomxu.

Xapakmepuzosamu C
MTOMOIIBIO POTHOTO
SI3BIKA U SI3BIKA XUMHUU
COCTaB U OCHOBHEIE
HaTPaBIICHUS
HCIIOJI30BaHMS U
nepepadoTKu
MIPUPOJTHOTO Ta3a.
Yemanasnusams
3aBUCHMOCTB MEXK]TY
00béMaMH JOOBIYHN
MpUPOAHOrO ra3za B PO u
OIOKETOM.

Haxooumw B3anMOCBA3b
MEXy U3y4aeMbIM
MaTepuaioM U Oyayien
npoeCcCUOHATBHOU
JeITEIBHOCTRIO.
Cobnrooams
JKOJIOTHYECKU
TPaMOTHOTO TTOBEJICHUS U
Oe3omacHoro obOparieHus
C IPUPOTHBIM T'a30M.

ImpaBujia

1,2,8

11

Apenbl. benzoun

Xapaxkmepuzoeams ¢
MIOMOIIBIO POJTHOTO
SI3BIKA U SA3BIKA XUMUH
0COOCGHHOCTH CTPOCHHS,
CBOMCTBA U 00J1aCTH
pUMEHEeHHUs OeH30J1a.
Habnrooamo u
ONnuUCHIBAMb
JEMOHCTPalMOHHBIN
XUMHUYECKUI
DKCIIEPUMEHT.

4,6,7

12

CucremaTu3aius 1 0000IIeHre 3HAHUN
«YrneBogopoasl» (TemaNe2)

1,2,3

13

10

Kontposabnas paGora Nel mno teme
«YTIeBoJopoibl M HUX  NPUPOJHBIE
HCTOYHUKH

MIPOMEXY TOYHBIN

KOHTPOJIb




Tema 3. Kucaopoacoaep:xkamme
oprannveckue coennuenus (11 yacos)

14

Yrnesoanl

15

I'moko3a

Hasvieams ciupThl 110
MEXyHapOHOU
HOMEHKJIAType.
Xapakmepuzoseamu ¢
MIOMOUIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMUHU
CTPOEHHUE, CBOWCTBA,
CIOCOOBI OJTyYEHUS U
00J1aCTH IPUMEHEHUS
peeTbHBIX
OJTHOATOMHBIX CITUPTOB
Knaccugpuyuposamo
CIHPTHI TI0 UX
ATOMHOCTH.
Habnwooame,
CaMOCTOSITEIbHO
MIPOBOJIUTH U OIHUCHIBATH
XUMHYECKUN
SKCIIEPUMEHT.

3,5,6

4,5

16

CrnupThl

17

XUMHUYECKUE CBOMCTBA CIIUPTOB

18

denon

Xapaxmepuzoeams ¢
MOMOUIBIO0 POJTHOTO
A3bIKa U S3bIKA XUMUHI
0COOEHHOCTH CTPOCHUS U
CBOMCTBa (heHOJIa Ha
OCHOBE B3alIMHOT'O
BIIUSIHUSI aTOMOB B
MOJIEKYJIe, a TaKXKe
CIOCOOBI OJTyYEHUS U
00JacTH MPUMEHEHUS
denomna.

Habnwoamo u
onucvl8amy
JIEMOHCTPAIIMOHHBIH
XUMHUYECKUN
SKCIIEPUMEHT.
Cobarooams rpaBuiia
9KOJIOTUYECKH
TPaMOTHOTO u
6e301acHoOro oopareHus
c TOPIOYNMU u
TOKCUYHBIMU
BEIIECTBAMH B OBITY H
OKpYKarollen cpejie.

1,2,3,4

2,5,6

5,6,8

19

Anbaeruasl

Xapaxmepuzoeams ¢
MIOMOIIIBIO POHOTO
SI3bIKA U SI3bIKA XUMUHU
0COOCHHOCTH CBOWCTB
dbopmanbaeruaa u

3,5




areTanbaeTuIa Ha
OCHOBE CTPOCHHS
MOJIEKYJI, CIIOCOOBI
MOJIy4EHUS U UX 00JIaCTH
MPUMCHCHHSI.
Habnwoamw, onucvieams
U nPo8oOOUMDs
XHMHUYECKUMN
OKCIIEPUMEHT.
WnentudunupoBars
QJTBJICTHJIBI C TIOMOIIBIO
KA4ECTBEHHBIX PEAKIU.

Cobarooams IpaBuiia
HKOJIOTUYECKU
IrPaMOTHOTO "
Oe3omacHOro oOpaleHus
c TOPIOYNMHU u
TOKCHYHBIMHU

BEIIECTBAMU B OBITY |
OKpY>Karolleu cpeje.

20

KapOoHoBBIE KUCTOTHI

Xapaxmepuzoeams ¢
MTOMOTIIBLIO POTHOTO
SI3BIKA | SI3BIKA XUMUH
0COOEHHOCTH CBOWCTB
KapOOHOBBIX KUCITIOT HA
OCHOBE CTPOEHUS UX
MOJIEKYII, a TaKXKe
CrocoObI MOJTyYeHHUS U
00J1acTH IPUMEHEHUS
MYpPaBbUHOMN U YKCYCHOM
KUCJIOT.

Paznuuams oO1iee,
0COOCHHOE U eIMHUYHOE
B CTPOCHUU U CBOMCTBAX
OpraHNYeCcKUxX
(MypaBbHHOM U
YKCYCHON) U
HEOPraHUYECKUX KUCIIOT.
Habnwooams, onuceleams
U nPo8oOUMs
XUMUYECKUN
OKCIEPUMEHT.
Cobniooams npaBuIia
HKOJIOTHUECKU
TPaMOTHOTO u
6e301macHoOro ooparieHus
c TOPIOYNMU u
TOKCUYHBIMU
BEIIECTBAMU B OBITY H
OKpY’Karollleu cpejie.

57,8

21

CrnoxHuble 3¢upbl

Paznuuamo pcaknumn
3TCpI/I(I)I/IKaI_II/II/I KakK

2,35




o0paTrMOoii 0OMEHHBIIH
IPOIIECC MEXTY
KHCJIOTAaMH U CIIUPTAMH.
Ha ocnoBe peakuuu
TepU(pUKAINN
Xapakmepuzoeamau
COCTaB, CBOMCTBA U
00J1aCTH IPUMEHEHUS
CJIOKHBIX 3(hUpOB.
HaOmronaTe, onuchIBaTh
Y TIPOBOJIUTH

XUMHYECKUN
AKCIEPHUMEHT.
Cobarooams IpaBuiia
HKOJIOTMYECKU
IPaMOTHOTO "
Oe3omacHOro oOpalieHus
c TOPIOYNMHU "
TOKCHYHBIMHU

BEIIECTBAMU B OBITY |
OKpY Karolleu cpee.

22 9 Kupot Xapaxkmepuzosamw 14,5
0COOCHHOCTH  CBOWCTB
KHUPOB Ha OCHOBE
CTPOCHHSI UX MOJIEKYI, a
Takke  KiaccuuKauu
KHUPOB TI0 MX COCTaBY M
MIPOUCXO0KICHUIO H
MPOU3BOJCTBO  TBEPABIX
KUPOB Ha OCHOBE
pPacTUTEIBHBIX Maced.
23 10 CucreMmaruzanus 1 00001IeHre 3HaHNi 0 3,5,7
TEME Ne3 «Kucnopoaconepxaiue
OPraHUYECKHUE COCTUHEHUS
24 11 KounrtpoJsbHas padora Ne2 o reme MIPOMEXY TOYHBIN
«Kucnopojacoaepkaiiyue opraHndecKue KOHTPOJIb
COEIMHEHUD
Tema 4. A3oTcoaepxaime
OpraHuyveckue coequnenus (5 4)
25 1 AMUHBL. AHUIINH Yemanasnusamo 2,35
26 2 AMUHOKHCIIOTEL MEXIPEAMETHBIE CBSI3U 5,7,8
27 3 benku. XUMHUU ¥ OHMOJIOTMH Ha 1,2,3

OCHOBE PacCKpBITHS
O6MOJIOTUYEeCKON pOJIu U
XUMHUYECKHUX CBONCTB
BaXXHEHUIITUX
npeICTaBUTENIeH MOHO-,
JIM- U TIOJTUCAXaPU/IOB.
Habnooams, onucvieamo
U nPo8oOOUMb




XUMHUYECKUN

HKCIIEPUMEHT.
Cobarooams IpaBuIIa
TEXHUKH 0e30MacHOCTH

npu pabore B KabuHeTe
XUMHH.

28 4 ['enetnyeckast cBsI3b MEXIy KiaccaMmu | Ycemanasnueamo 2,35

OpPraHWYECKUX COCAMHCHUN B3aMIMOCBSI3b MEX Ty
COCTaBOM, CTPOCHHEM U
CBOMCTBaMH
IIPEACTABUTENEH KIaCCOB
YTJIEBOIOPOIOB,
KHCIIOPOJI- "
A30TCOJIePIKAIIIX
COCTMHEHU.
Onucvieams ¢ TIOMOIIBIO
POJIHOTO sI3BIKA W SI3bIKA
XUMHH TCHETHYECKHE
CBSI3M MEXJY KIaccaMu
YTJIEBOIOPOIOB,
KHCIIOPOJI- "
A30TCOJIePIKAIIIX
COEIUHEHUII.

29 5 IIpakTuyeckasi pa6ora Nel o Teme 2,5,6

«Pemenue 3KcriepuMeHTANIbHBIX 3314 Ha

UICHTU(PUKAIIIO OPraHUYeCKUX

COEIUHEHUI

Tema 5. Xumusi v 5Ku3Hb (2 4)

30 1 DepMEeHTHI Onucvieams CTpykTyphl | 2,3,6
31 2 XUMHS U 3JI0pPOBBE. 1 CBOMCTBA OEJIKOB KaK 45,7
Bumamunwi. I'opmonsl. Jlekapcmaa. OHOIIOINMEPOB.

Yemanasnusams
MEXMPEIMETHbBIE CBSI3U
XUMHH U OUOJIOTHUU Ha
OCHOBE PACKpBITHS
OMOJIOTUYECKON POJIH U
XUMHYECKUX CBOICTB
OCIIKOB.
Ilposooumv, nabarooamo
u onucvl8ams
XUMHYECKUN
HKCIEPUMEHT
Tema 6. UckyccTBeHHBbIE 1 CHHTETHUYECKHE OPraHuYecKue coeqnueHus (4 4)
32 1 HckyccTBEHHBIE TOJIUMEDPDI npakTuyeckas padora 2,3
IIpakTnueckas pabota Ne 2
«Pacro3HaBaHKe MIACTMACC U BOJIOKOH.
33 2 CHHTETHYECKUE OpraHUYeCcKue 2,45

COCAMHCHUSA - TIOJIUMCPLIL




34 O06o001IeHre ¥ CUCTEMAaTU3alMs 3HAaHUHM 110 | YMEHUE oyeHums CBOU 3,45
KypCy OpraHHYECKON XUMUU yueOHBIC JOCTHKEHUS
YMeHue cocTaBisiTh
TUTaH PEIICHUS
npoOIeMbI
YMeHue caMmoCTOSITENLHO
0p2aHU306b16aMb
yaeOHoe JeiicTBrE
YmMenue
npeobpazosviéams
UHPOPMALIUIO U3 OJTHOTO
BHUJA B IPYroM.
35 Hrorosast KoHTpoJIbHAS paboTa
11 kaace
Ne Ne ConepxxaHue ypoka VHUBepcanbHbIC OcHOBHBIE
ypoka yueOHBIEe NEeHCTBUA | HalpaBJICHUS
B TEMC BOCIIUTATCIbHON
ACATCIBbHOCTHU
Tema 1. [lepuoanyeckuii 3aK0H 1
cTpoeHue aroma (3 4)
1 1 OCHOBHBIE CBEJICHHS O CTPOCHUH Apeymenmuposamo | 5,6,7
aToMa CJIOKHOE€ CTPOEHUE
2 2 Mepuommuecknii  3akon  J. M. | 4TOMa Kak CHCTCMEL | 3 4 7
cocrosiuieil u3 siapa
MenneneeBa B CBETE YYEHHS O o
U DJIEKTPOHHOM
CTPOEHHUH aToMa. T —
3 3 Heprommuecknit  3akon  JM. | Xapakmepusosams | 1,3,7
MenzeneeBa B CBeTC Y4YCHHSI O | ypOBHHU CTPOCHHS
CTpOEHUU aToma. Bxomnoe | gemecrsa.
TeCTHpOBaHHE (25MuH) Ymems  cocTaBisITH
AJIEKTPOHHbBIE
(dbopMyITBl aTOMOB.
Tema 2. Ctpoenue BemectBa (14
)
4 1 HMonHasg xumMudeckas CBs3b. Xapaxmepuzosamo 5,7,8

MOHHYIO CBSI3b KaK
CBS3b MEXY
HOHaMH,
00pa3yromumMucs B
pe3ynbTaTe OTIa4u
UM IpuéMa
AJIEKTPOHOB
aToMaMH WU
TPyIMIIaMHA aTOMOB.
Knaccugpuyuposameo
MOHBI 110 Pa3HBIM
OCHOBAHHSIM.
Yemanasnusame
3aBUCUMOCTb MEXIY
THIIOM XUMHYECKOH




CBSI3H, TUIIOM
KPUCTAJUIMYECKOU
pemeTKr u
buznuecKuMu
CBOMCTBAMH
BEILIECTB.

KoBanenTHas xumudeckas
CBs3b.

ObvsacHamo
WHEPTHBIE CBOMCTBA
0JIarOpOIHBIX Ta30B
0COOCHHOCTSMH
CTPOCHHS UX aToMa.
Xapaxkmepuzosamw
KOBQJICHTHYIO CBSI3b
KaK CBS3b,
BO3HHUKAIOIIYIO 32
c4€T 0Opa3zoBaHUs
o0mmx
AJIEKTPOHHBIX TIap
yTEM
MepPEKPHIBAHUS
AJIEKTPOHHBIX
opOuTaneil.
Knaccuguyuposamo
KOBAJICHTHBIC CBS3H
10 pa3HbIM
OCHOBAHHSIM.
Yemanasnueamo
3aBUCUMOCTh MEXIY
THIIOM XUMHYECKOM
CBSI3H, THIIOM
KpUCTaJUTMYECKOM
pEmIETKU 51
bu3IeCKUMHU
CBOMCTBaMH
BEIIICCTB.

3,6,7

Merannuueckas XuMH4yecKas
CBA3b.

Xapaxmepuzosame
METAIITNYECKYIO
CBS3b KaK CBS3b
MEX1y HOH-
aToOMaMHM B MeTajlax
U cIIaBax
MOCPEICTBOM
000011eCTBIEHHBIX
BaJIEHTHBIX
AJIEKTPOHOB.
ObvsicHAmMb eUHYIO
pUPOTY
XUMHUYECKHUX CBSI3EH.
Yemanasnusams
3aBUCHUMOCTb MEXKIY
THIIOM XHMHYECKOMN
CBSI3H, THIIOM

1,3,6




KPUCTaJUIMYECKOU
pemeTKN u
buznuecKuMu
CBOMCTBAMH
BEILECTB.

BonopoaHas cBs3b.

Xapakmepuzosamuw
BOJIOPOJHYIO CBSI3b
KakK 0CcOoObIi THII
XUMHYECKOM CBS3H.
Paznuuamo
MEXMOJICKYISIPHYIO
u
BHYTPUMOJICKYJISIPHY
10 BOJIOPOJTHBIE
CBSI3W.
Yemanasnusams
MEXIIPEAMETHBIC
CBs3U C OwWoJioruen
Ha OCHOBE
pPaccMOTpEHHS
TIPUPOIBI
BOJIOPOJIHOM CBSI3U U
eé ponun B
OpraHu3aluu KUBOU
MaTepHH.

57,8

[Tonumepst. [1nmacTmaccsl.

Xapaxmepuzosamo
MOJIUMEPHI KaK
BBICOKOMOJIEKYIISIPH
bI€ COCIMHEHUS.
Pasznuyamo peaxuuu
MOJIMMEPHU3aLUH U
MOJIMKOHICHCALIUH.
Yemanasnusams
€IMHCTBO
OpraHu4ecKou u
HEOPraHUYEeCcKOi
XUMHH Ha TpUMeEpe
HEOPraHUYECKUX
MOJINMEPOB.

2,45

ITonumepsl. BonokHa.

Onucwisams
BayKHEHIIINE
MIPEACTaBUTENN
IUIacTMAacC u
BOJIOKOH U
Ha3bIBaTh 00J1aCTH
UX IPUMEHEHUSI.

3,5,7

10

I"azoo6paznHoe
BEIIECTBA.

COCTOAHHC

11

JKunkoe cocTossHUE BEIECTBA.

12

TBCpZ[OC COCTOAHHMC BCIICCTBA

Xapaxmepus’oeamb
Pa3JINYHbIC TUIIBI
JUCTICPCHBIX CUCTCM
Ha OCHOBC

1,2

3,4

4,6




13

10

JucniepcHble CUCTEMBI

arperaTHoro
COCTOSIHUS
JHcTiepcHO# (a3bl 1
JACTIEPCUOHHO M
Cpebl.

Pacxkpvieamsv posib
pa3JIMYHBIX TUIIOB
JUCTIEPCHBIX CUCTEM
B JKU3HU MPUPOBI U
oO1ecTBa.
Ilposooumy,
Habnodamo u
onucvLI8amy
XUMHUYECKUMN
HKCIIEPUMEHT.

5,6,7

14

11

KonTtpoabhnaa padora Nel mo Teme
«Ctpoenne  aromay, «CTpoeHue
BemecTBay  (AAMHHHCTpaTHUBHAS
KOHTpOJIbHAs paboTa)

MIPOMEKYTOUYHBIN
KOHTPOJIb

1,3

15

12

CocTaB BelllecTBa U CMeceU

16

13

BemecrBa  MOJIEKYHSIpHOTO M
HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
IIOCTOSIHCTBA COCTABA BELIECTB

17

14

[Ipaktuyeckas padota Nel mo Teme:
«[lomyuenne, cobupanue u
pacro3HaHKe ra3oB

3uamo TIOHSITHSA
«BEIIECCTBO», «XUM.
DJIEMEHTY», «aTOM,
«MOJIEKYJIa,
«OIEKTPOOTPHUIIATEIT
BHOCTBY,
«BAJIEHTHOCTBY,
«CTEIEHb
OKUCJICHUS»,
«BeIleCTBa
MOJICKYJISIPHOTO |
HEMOJIEKYJIIPHOTO
CTPOCHHS,
«YTJIE€pPOAHBIN
CKeIeTy,
«pyHKITMOHATBHAS
rpymmnay,
«H30MEPUS»,
«TOMOJIOTHS.
Obwvsicrame
3aBHCHMOCTD
CBOMCTB BEILECTB OT
X cocraBa n
CTPOCHHMS; TMPUPOTY
XUMHYECKOM CBSI3H.

2,4,5

4,5,7

12,3

Tema 3. Xumnueckue
peaxuuu(8 1)

18

Peaxtuu, naymue 6e3 u3MeHEHUs
COCTaBa BELIECTB.

Knaccugpuyuposamo
XUMUYECKUE
peakuuu 1o
pa3IUYHBIM
OCHOBAHUSIM.

3,6,7




19

PeaKLII/II/I, uaymue ¢ HMU3MCHCHHUCM
CcocCTaBa B€IICCTBa

Ilposooumy,
Habaoamov u
OnuUCHIBaMd
XUMHYECKUU
HKCIIEPUMEHT.

Ymers  paznuuams
peakiuu
COCIMHEHMUS,
pa3noxKeHus,
3aMenIeHus u
oOmeHa.

2,4,6

20

CKOpOCTh XUMUYECKUX PEaAKITHI

21

OOpaTUMOCTb XUMUYECKUX PEAKLIUI.

22

Poub BOJBI B XUMUUYECKON PEAKIIMH.

23

oo bW

I'uapomms OpPraHU4ECKUX u

HCEOPraHn4eCKux COGI[I/IHGHI/II7L

24

OKHUCIIUTEIIBHO —BOCCTaAHOBHUTCIIb-

HBIC PCaKIIN

Xapaxkmepuzosamw
CKOPOCTh
XUMHYECKOH
peakuuu u paKTopbl
3aBHCHMOCTH
CKOPOCTH
XUMHYECKOH
pEaKIuu OT
TIPUPOJIBI
pearupyronmx
BEIIIECTB, UX
KOHIICHTPAIINH,
TEeMIIepaTypHl,
IO U
COTIPUKOCHOBEHUS
BEIIECTB.
IIposooumy,
Habnrooamo u
ONUCHIBAMb
XAUMHAYECKUM
AKCIIEPUMEHT C
MTOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA
XHUMHUH.
Xapaxmepuzosams
KaTaJnu3aTopbl U
KaTajn3 Kak
CIIOCOOBI
yIpaBIeHUS
CKOPOCTBIO
XUMHUYECKOM
peaxIuu.
Yemanasnusamo na
OCHOBE
MEXTPEIMETHBIX
CBsI3€il ¢ Omooruei
o0i1ree, 0coOEHHOE U
€IUMHUYHOE A
(epMeHTOB Kak
OMOJIOTHYECKUX
KaTaJIn3aTOpOB.

3,5

2,6

2,5,6

2,6,8

4,6,8




Packpvieams  poib
depmeHTOB B
OpraHu3aIuu KU3HU
Ha 3emJe, a TaKKe B
1807011 (9:10)7 u
MEIUITTHCKOM
MIPOMBIITIICHHOCTH.

25

Onexrponu3. KonTpoabnas padora
Ne2 mo Tteme «XHUMHUYECKHE
peaKIum»

MIPOMEXKYTOUHBII
KOHTPOJIb

2,3

Tema 4. BelecrBa ¥ uX CBOMCTBA
%99)

25

Merannst

Ob6o6wame 3HAHUS U
JleJlaTh  BBIBOABI O
3aKOHOMEPHOCTSIX
MOJIOKECHUS u
W3MEHECHUN CBOMCTB
METaJIJI0B B
MeproJiax M rpymmnax
[Tepuonueckoi
CHUCTEMBI

2,5,6

27

Hewmeramisl

Xapaxkmepuzosamw
0o01re XUMHUYECKIE
CBOMCTBA
HEMETAJJIOB KakK
OKHCIHUTENCH 1
BOCCTAaHOBHTEJICH Ha
OCHOBE CTPOEHUS UX
aTOMOB U
MOJIOKEHUS
HEMETAJUJIOB B PSIIy
3JIEKTPOOTPHUIIATETH
HOCTH.

Habnrooamo u
ONUCHIBAMb
XUMHUYECKUH
SKCIIEPUMEHT c
MIOMOIIBIO  POJHOTO
S3bIKa M S3bIKa
XHUMHUH.

5,6,7

28

Kucnorsr HCOPraHNUYCCKUC u
OpraHu4Y€CKUc

Xapaxkmepuzosams
OpraHuYyecKue u
HEOPraHUYeCcKHe
KHCJIOTBI B CBETE
TEOPUHU
ANEKTPOIUTUYECKON
JUCCOLMAIlUU U
MPOTOHHOM TEOPUHU.
Knaccuguyuposamo
OpraHuYyecKue u
HEOPraHUYeCcKHe
KHCJIOTHI 110

1,2




pa3IMYHBIM
OCHOBAHHSIM.
Pasznuuams obiee,
0coOcHHOE U
€IUHUYHOE B
CBOMCTBaxX a30THOM,

KOHILICHTPUPOBaHHOU
CEpHOU U
MYPaBbUHOM KHCIIOT.
Ilposooumy,
Habnodamo u
OnuUCHIBaAmMs
XUMHYECKUN
AKCIEPUMEHT c

IMOMOIIIBKO POAHOTO
SI3bIKa n SA3bIKA
XHUMHHU.

29

OcHoBaHUA
OpraHuYeCKHe

HCOPTaHUYCCKUEC

u

Xapaxkmepuzosamw
HEOPraHWYCCKUE
OCHOBAHHS B CBETE
TEOpUHN
3JIEKTPOJTUTUYECKON
JICCOIMAIIHH,
Paznuuams ob1iee,
ocoOeHHOE U
€IMHUYHOE B
CBOMCTBaAx
TUIPOKCHUIIOB U
OECKUCTIOPOTHBIX
OCHOBaHHI.
Xapaxkmepuzosamuw
HX B CBETE
MIPOTOHHOM TEOPUH.
Ilposooumey,
Habaroamo u
ONUCHIBAMDb
XUMHUYECKUH
SKCIIEPUMEHT c
MIOMOIIBIO  POTHOTO
S3bIKA M S3bIKa
XUMUH

3,5,

30

Conn

Xapaxmepuzoseamuw
COJIM OPTaHHYECKHUX
Y HEOPTaHUYECKHX
KHCIJIOT B CBETE
TECOPHUH
AIIEKTPOIUTUICCKOH
JICCOLHAIIHAH.
Knaccugpuyuposamo
COJIH TI0 Pa3IMYHBIM
OCHOBAHUSIM.
Pasznuuame oduiee,

3,7,8




0coOcHHOE U
eIMHUYHOE B
CBOWCTBAX CPEIHUX
U KHCJIBIX COJICH.
Onucvisamo
JKECTKOCTh BOJIbI U
CIIOCOORI ¢€

YCTpaHCHHSI.
Ilposooumy,
HabI0amb u
ONUCHIBAMb
XUMHYECKHI
OKCIIEPUMEHT c
MIOMOIIBIO  POJHOTO
sS3bIKa M SI3BIKA
XUMHH.
31 7 I'enernueckas CBSI3b Mexay | 3name  BaxHeimme | 47,8
KJlacCaMH  HEOPraHWYeCKMX | | CBOMCTBa
OpPTaHWYECKUX COCIMHCHUN W3YYCHHBIX KJIACCOB.
32 8 I'eHeTnueckas CBSA3b MEKITY 46,8
KJIacCaMH HEOPraHWICCKUX U
OPraHWYECKHUX COECIMHEHHUN
33 9 Hrorosasi koHTpoIbHasSI padoTa 1,2,3
34 10 IMpakTuyeckass  paGora Ne 2 | mpaktuyec Kas pabora 2,34
«Pemenne  3KCHEPUMEHTATBHBIX
3a1a4 Ha UJEHTU(DUKAITHIO

OpPraHu4e€CKUuX MU HEOPraHUYCCKUX
BCIIECCTB»
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