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Pabouas mporpamma kypca mo xumuu Uit 10-11 kmacca «OCHOBBI OpraHHMYECKOM U
o01elt Xxumun» pazpaboTaHa Ha OCHOBE pabodyeil mporpamMmbl yd4eOHOTO mpeaMeTa «XHUMUs».
HN3ydyenue kypca B crapuieid mKoJie Ha Yriy0JeHHOM YpPOBHE HAINPAaBJIEeHO Ha
AOCTHKEHH e CJIeYIOUINX 1esei:
- OCBOEHHEe CHCTeMbl 3HAHWH O (PYHIAMEHTAIbHBIX 3aKOHAX, TEOPHAX, (haKkTax
XUMHH, HEOOXOJUMBIX; /111 IOHUMaHUsl HayYHOW KapTHUHBI MUDA;
- OBJIaJilcHHEe YMEHUSIMU: XapaKTepU30BaTh BEIECTBA, MATEPUAJIbl U XUMUUYECKUE
PEaKIHK; BBIIOIHATH J1a00PaTOPHBIE SKCIEPUMEHTHI; IPOBOJAUTH PACUYETHI 10 XUMUYECKUM (hopMyIam
U YpaBHEHHSIM; OCYLIECTBISATh MOUCK XUMHUYECKOW HH(OpMAIMK M OLIEHUBATh €€ JOCTOBEPHOCTD;
OPUEHTUPOBATHCS U IPUHUMATh PEIICHUS B IPOOJIEMHBIX CUTYaIUSX:
- pa3sBHTHE II03HABATEJIbHBIX MHTEPECOB, HHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B IpoIiecce N3yUeHUsI XUMUYECKON HayKH U €€ BKJIaja B
TEXHUUYECKUH MPOrpecc LUBWIM3ALMM: CIOXKHBIX M IMPOTUBOPEUMBBIX IYTEH pa3BUTHUS WUIEH,
TEOPUI U KOHLIETIINI COBPEMEHHOW XUMMUH;
- BOCIIMTAHWEe YOEKIEHHOCTH B TOM, YTO XHMHUS — MOUIHBI HHCTPYMEHT
BO3JICHCTBUSL Ha OKPYXKAIOIIYI0 Cpely, U YyBCTBa OTBETCTBEHHOCTH 3a IPHUMEHEHUE IMOIYYEHHBIX
3HaHUI U YMEHWII;
- NpUMeHEeHHe MOJYYeHHBIX 3HAHMIA WM yMeHMil uis Oe3omacHoi paboThl €
BEIIeCTBAMH B JIabOpaTopuu, OBITY M Ha NPOM3BOJCTBE; pEIICHUS TNPAKTUUYECKUX 3a7ad B
MOBCEIHEBHON KU3HU; MPEAYNPEXKACHUS SBICHUM, HAHOCSIIMX Bpea 3J0pPOBbIO 4YENOBEKa U
OKpYy’Karolllel cpezie; MPOBEIEHUS MCCIIEeI0BaTENbCKUX PadoT; CO3HATENBLHOrO BbIOOpa mpodeccuw,

CBSI3aHHOU C XUMMEH.

|. [InanupyemMsble pe3yabTaThl 0CBOEHHS Kypca
1.1. JIM4HOCTHBIE pE3yIbTaTHI:
JlngHOCTHBIE pe3ynbTaThl B chepe OTHOMIEHNH 00yJaromuxcs K cede, K CBOeMY 3/I0pPOBbIO, K
MTO3HAHMIO CEOsI:
-OpHEHTAallMsl OOy4aloUIMXcs Ha JTOCTHIKEHHE JMYHOTO CYACThS, PeaTu3allii0 MO3UTHBHBIX
KU3HCHHBIX TIEPCIIEKTUB, HWHUIIMATUBHOCTh, KpPEATUBHOCTh, TOTOBHOCTb U CIIOCOOHOCTh K

JIMYHOCTHOMY CaMOOIIPEACIICHUIO, CIIOCOOHOCTE CTaBHTh LEJIN 1 CTPOUTD )KU3HCHHBIC IIJIAHBI;



-TOTOBHOCTh M CHOCOOHOCTh OOYy4YaloImMXCsl K OTCTaWBAaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOT'O MHEHMSI;

-TOTOBHOCTb M CHOCOOHOCTh OOYYalOImMXCSl K CaMOpPA3BUTHI0 M CaMOBOCHHTAHHUIO B
COOTBETCTBHUH C O0IIECYETIOBEYECKIMH [IEHHOCTSIMH.

JInuHoCTHBIE pe3ynbTaThl B cepe OTHomeHHH oOydarommxcs Kk Poccum kak k Pogune
(OteuectBy):

-poccuiickasi MAEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCUHCKOW HJIEHTHMYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YyBCTBO IIPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOI OOLTHOCTH POCCUHCKOTO
Hapoja u cyns0e Poccuu, marpuotuswm;

-YBaXCHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Inepes PoauHol, ropaoctu 3a cBOU
Kpai, cBoro Poauny, npouioe U HacTos1ee MHOTOHAllMOHAIBHOIO Hapoaa Poccuu.

JInuHOCTHBIE pE3yabTATHI B Chepe OTHOIIEHUH 00YJaIOLINXCS C OKPYKAIOLIMMU JIFO/IbMU:

-HPaBCTBEHHOE CO3HAHME U IMOBEJIEHUE Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOJIEPAHTHOTI'O CO3HAHUS U MOBEJICHMS B HOJIMKYJIbTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUaJIOr C JPYTMMHU JIIOJbMH, JOCTMraTh B HEM B3aUMOIIOHUMAaHHS, HAXOJUTh OOLIME LEenu U
COTPYIHHUYATH I UX JTOCTHKEHUS;

-IPUHATHE TYMAaHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEJIBHOE M JJOOpOKeIaTeIbHOe
OTHOIIECHUE K JPYroMy 4YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

-CIIOCOOHOCTD K CONEPEKUBAHUIO U (POPMUPOBAHNE TTO3UTUBHOIO OTHOUIEHHMS K JIFOJIIM, B TOM
yyuciae K JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSMM 3/0pOBbS M HMHBaIUAaM; OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLICHHE K (PU3MUECKOMY U MCUXOJIOTHYECKOMY 3/I0POBBIO IPYTHX
J0Jei, yMEHNE OKa3bIBaTh MEPBYIO TOMOIIb;

-popMHUpOBaHUE BBIPAKEHHOW B IMOBEJACHWM HPABCTBEHHOM TO3MIMHM, B TOM YHCIE
CIOCOOHOCTH K CO3HATEIbHOMY BBIOOpY J00pa, HPAaBCTBEHHOTO CO3HAHUS U TOBEIECHUS Ha OCHOBE
YCBOCHHSI O0IIEUETOBEYECKHX LEHHOCTeH M HPAaBCTBEHHBIX YYBCTB (UECTH, JI0JIra, CIPaBEJIMBOCTH,
MUJIOCEPANS U IPYXKETIO0HS);

-pa3BUTHE KOMIIETEHIMII COTPYJHUYECTBA CO CBEPCTHHKAMM, J€TBMHU MIIQJIIETO BO3pacCTa,
B3pOCIIBIMU B 00pa30BaTelbHOM, O0IIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEe0BATENbCKOM, TPOEKTHON U
JOPYTUX BUAAX JEATEIBHOCTH.

JInaHOCTHBIE pe3yNbTaThl B cpepe OTHOLIEHUH 00Y4aroIUXCs K OKPYXKAIoLIeMy MHUpPY, )KUBON
MIPUPOJIE, XYL0KECTBEHHOMN KYJIBTYypE:

-MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAy4YHO-TEXHMUYECKOMY TBOPYECTBY, BIaJICHHUE NOCTOBEPHON MHpOpmanueil o
MIEPEIOBBIX AOCTH)KEHUSX M OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCTH B

HAyYHBIX 3HaHUAX 00 yCTpoicTBe MHpa 1 OOIIECTBA;



-TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMo00pa30BaHUIO, HA IPOTSKEHUN
BCEH JKM3HM; CO3HATEIIbHOE OTHOUICHHE K HEMpPEepbhIBHOMY OOPAa30BaHMIO KAaK YCJIOBHIO YCHEIIHOM
npodeccnoHabHON 1 OOIIECTBEHHON ACSITETLHOCTH;

-9KOJIOTHYECKasi KyJlbTypa, OepekHOe OTHOLICHHS] K POJHON 3eMiie, IPUPOIHBIM OorarcTBam
Poccun u mupa;

-3CTETUYECKOE OTHOIICHHS K MHPY, TOTOBHOCTh K O3CTETHYECKOMY  OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

JlmuHocTHBIe pe3ynbTaThl B cdepe (HU3MUECKOro, MCUXOJOTHYECKOro, COIMAIbHOTO U
aKaJIeMHYECKOro 0JIaronoyydns 00y4aromuxcs:

-pu3ngecKoe, IMOIMOHATLHO-TICHXOJIOTHYECKOE, COMMAILHOE 0JIaronoiaydue o0yJaronuxcs B
XKHU3HU 00pa3oBaTeNbHOM OpraHu3alyy, OIIYIIEHHWE AETbMU O€30MacHOCTH M TICHXOJIOTUYECKOTO

koMmdopTa, HHHOPMAITMOHHONW 0€301TaCHOCTH.

1.2. MeranpeaMeTHble pe3yJIbTaThI:

1.PerynsTuBHbIE YHUBEpCAIbHbIEC yUEOHbIE 1EHCTBUS

BbInyCcKHHUK Hay4YHUTCS:

-CaMOCTOSATEIBHO OMpPEAeTATh LIEeTH, 33/aBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXKHO
OTIPEICIUTH, YTO 1Eb IOCTUTHYTA;

-OOCHUBATh BO3MOXHBIC IIOCICACTBUA OJOCTHUXCHUSA IIOCTaBJICHHOU nejm B ACATCIBHOCTH,
COOCTBEHHOW KHM3HU U JKU3HH OKPYXKAIOIIMX IOJeH, OCHOBBIBASICh HA COOOpPAKEHHSX JITHUKH U
MOpaH;

-cTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 00pa30oBaTENbHON NEATENBHOCTH H
KU3HEHHBIX CUTYaIUsX;

-OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpEeMs U JApyrue HeMarepHalbHbIE PECYpChl, HEOOXOIUMbIE
JJIs1 JOCTUXKCHUA IIOCTaBJIEHHOU Oeiau,

-BI)I6I/IpaTB OyTb AOOCTHIKCHHUA LOCJIM, IUIAaHUPOBATh PCIICHHUEC IIOCTABJICHHBIX 3aj1ady,
ONITUMU3HPYS MaTepHANIbHbIE U HEMaTepUaAIbHbBIE 3aTPATHI;

-OpraHu3oBbIBaTh JI(PQGEKTUBHBII TMOUCK PECypcoB, HEOOXOAMMBIX JUISI JOCTHXKEHHUS
IMOCTABIICHHOM IIE/IH;

-COTIOCTAaBJIATE TIOJTYYSHHBIA PEe3ysIbTaT NSATSIILHOCTH C IIOCTABICHHOHN 3apaHee IeITbIO.

2. [lo3HnaBaTenbHbIE YHUBEPCAIbHBIE YUeOHbIC ACHCTBH

BbInyckHUK Hay4IHUTCS:

-UCKAaThb U HaXOAUTH OGOGH.ICHHBIC CHOCO6BI peuicHud 3aJa4, B TOM YHCJIC, OCYHICCTBIIATH
pa3BepHYTHII HMH(POPMAIMOHHBIA TIONCK W CTaBUTh Ha €ro OCHOBE HOBBIC (yueOHBIE U

MMO3HABATEJIbHBIC) 33/1a4H;



-KPUTUYECKH OICHUBAaTH W HHTEPIPETUPOBATh HH(POpPMANMIO C  pa3HBIX  [O3UIHUH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B UHPOPMAITMOHHBIX HCTOUHUKAX;

-UCIIOJIb30BaTh  PA3JMYHBIE MOJEIBHO-CXEMAaTUUYECKUE CPEACTBA UIA  IPEACTABIICHUS
CYIIECCTBCHHBIX CBS3€H W OTHOIICHH, a TaKXK€ MPOTHUBOPEYHIA, BBIIBICHHBIX B HH(OPMAIIMOHHBIX
HCTOYHHKAX;

-HaXOJIUTh M NPUBOAUTHL KPUTHYECKHE ApPTyYMEHTbl B OTHOUICHUM JECUCTBUU M CYXKICHUI
JPYTOro; CIIOKOWHO W Pa3yMHO OTHOCHTHCS K KPUTHUUYECKUM 3aMEUaHHSIM B OTHOIIIEHUH COOCTBEHHOTO
CYXJCHHSI, pACCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

-BBIXOJAUTh 3a pPaMKH Yy4eOHOTro TMpeaMeTa U OCYIIECTBIATH IEJCHANPABICHHBIA TOUCK
BO3MOJKHOCTEH JJISI IIMPOKOTO MEPEHOCa CPENICTB U CIIOCOOOB JIEHCTBHS;

-BBICTPAUBaTh WHAMBHUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsl OTPAHUUYEHUSI CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

-MEHSATh U YAEP>KUBATh pa3HbIE MO3ULIMH B [I03HABATEIILHON JEATEIBHOCTH.

3. KoMMyHHKaTUBHBIE YHUBEpPCATbHBIC yU4EOHbIE 1eHCTBUS

BrinyckHuK HayyuTCS:

-OCYIIECTBIISITh JIEIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMH (Kak
BHYTpPHU 00pa3oBaTENbHON OpraHU3aIuy, TaK U 3a €€ MpejesiaMu ), ToJ0NpaTh MapTHEPOB IS EIOBOM
KOMMYHHKAIIUM HCXOJiI M3 COOOpaKeHW pe3yabTaTUBHOCTH B3aUMOACWUCTBHSA, a HE JHMYHBIX
CUMIIATHi;

-TIPU OCYIIECTBIICHUH TPYIMIOBON PAOOTHI OBITh KaK PYKOBOAUTENIEM, TaK U YWICHOM KOMAaH/IbI B
PasHbIX poJsX (TeHeparop uaei, KPUTUK, UCTIOTHUTENb, BRICTYIAIOIINMA, SKCIEPT U T.11.);

-KOOPJUHUPOBATh W BBINOJHATH pabOTy B YCIOBUAX pEATbHOTO, BUPTYAJIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICUCTBUS;

-pa3BEpPHYTO, JIOTUYHO U TOYHO M3JIaraTb CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM AJIEKBATHBIX
(YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

-pacro3HaBaTh KOH(JIMKTOTCHHBIE CUTYAIlMd W TPEIOTBpaIiaTh KOH(PIUKTHI 10 UX aKTUBHOU
(ha3bl, BEICTpanBaTh JIEJIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHUKAIIMIO, N30€rast TMIHOCTHBIX OIIEHOYHBIX

CYXKJICHUU.

1.3 IIpenmeTHble pe3ybTaThl:

BbinyckHuK Ha yriiy0JleHHOM YPOBHE HAYYHUTCS:

pacKpeIBaTh Ha MPHUMEPAX POJIb XUMHH B (OPMHUPOBAHUU COBPEMEHHON HAy4YHOH KapTHUHBI
MHpa M B MPAaKTUYECKOH JAEATEIBHOCTH YENOBEKa, B3aUMOCBS3b MEXIy XHMHEH W APYrHMH

CCTCCTBCHHBIMU HAYKaMU;



WJUTIOCTPUPOBATH HA MPUMEPaX CTAHOBIIEHUE U SBOJIOLNIO OPraHUYECKON XMMHUH KaK HayKH Ha
Pa3IMYHBIX UCTOPUUECKHUX 3TAIaX €€ Pa3BUTHUS,

yCTaHaBIUBATh MPUYMHHO-CIICJICTBEHHbIE CBSI3U MEXKJy CTPOEHHEM AaTOMOB XHWMHYECKHX
3JEMEHTOB U TEPUOJUYECKUM H3MEHEHHUEM CBOMCTB XMMHUUYECKHX JJIEMEHTOB M MX COCIMHEHUU B
COOTBETCTBHHU C MOJOKEHUEM XUMHUECKUX 3JIEMEHTOB B [IEPUOIMUECKON CUCTEME;

AQHAJIM3UPOBATh COCTaB, CTPOECHUE WU CBOMICTBA BEIIECTB, IPUMEHSSA MOJOXKEHUS OCHOBHBIX
XUMHUYECKUX TEOPHIl: XMMUYECKOT0 CTPOCHUS OpraHndeckux coeanHeHuii A.M. bytiepoBa, crpoenus
aTOMa, XMMHYECKON CBS3H, BJEKTPOJUTUUECKON JUCCOLUMALMU KUCIOT U OCHOBAHUM; YCTaHABJIUBATH
MIPUYHMHHO-CIICICTBEHHBIE CBSI3U MEXKIY CBOMCTBAMM BEILECTBA U €0 COCTABOM U CTPOEHUEM;

NPUMEHATh IIpaBUJa CHCTEMAaTHYECKOM MEXKIyHApOAHOM HOMEHKIATYpbl KakK CpeICcTBa
pa3nuyueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTaBY M CTPOCHUIO;

COCTaBIISITh MOJICKYJISIPHBIE W CTPYKTYpHBIC (DOPMYJIBI HEOPTaHWMYECKHX W OPraHUYEeCKHX
BEIIECTB KaK HOCHTENCH MH(OpPMAIMA O CTPOCHHUU BEIIECTBA, €0 CBOWCTBAX M MPUHAIICKHOCTH K
ONpeJIEIICHHOMY KJIACCy COECIMHEHHUI;

OOBSACHATH MPUPOIY U CIOCOOBI 00pa30BaHUs XMMHUYECKOH CBSI3U: KOBAICHTHOU (MOJSPHOM,
HETIOJISIPHOM), HMOHHOM, METANTMYECKON, BOJOPOAHOM — C IO ONpENeNeHUus XUMHYECKOU
AKTUBHOCTH BEIIECTB;

XapaKkTepu3oBaTh (U3NYECKUE CBOWCTBA HEOPTaHMYECKUX M OpPraHMYECKUX BEIIECTB U
yCTaHABIUBATh 3aBUCUMOCTh (DH3UYECKHUX CBOICTB BEIIECTB OT THIA KPUCTALITUIECKON PEIIETKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUM XHUMHUYECKHUX CBONCTB IMPOCTHIX BEIIECTB,
BOJIOPOJAHBIX COCTMHEHHM, BBICITUX OKCHUIOB M THUIPOKCHIOB;

MPUBOAUTH IPUMEPHl XWMUYECKHX PpEAKIUi, pPACKPBIBAIOIIMX XAPAKTEPHbIE XUMHUYECKUE
CBOMCTBa HEOPraHMYECKUX UM OPraHUYECKHX BEIIECTB M3YUYEHHBIX KJIacCOB C LEIbI0 HX
uJeHTU(DUKAIIMN U OOBSICHEHUS 00JIaCTH IPUMEHEHUS;

OnpeAeNsaTh MEXaHW3M pEaKIUH B 3aBUCUMOCTH OT YCIOBUH TPOBEIACHUS PEAKIHH U
MIPOTHO3UPOBATH BO3MOKHOCTD MPOTEKAHUS XUMUYECKUX PEAKLIM Ha OCHOBE TUIIa XUMUYECKOMN CBSI3U
Y aKTUBHOCTH PEAareHTOB;

yCTaHABIWBATh 3aBUCUMOCTb PEAKIIMOHHON CITOCOOHOCTH OPTaHWYECKUX COCTMHEHHUH OT

XapakTepa B3aMMHOTO BJIMSTHUASI aTOMOB B MOJIEKYJIaX € LEJbI0 TPOTHO3UPOBAHUS MPOTYKTOB PEAKIINH;

yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMM M CMEILIECHUS XUMUYECKOIO

paBHOBECHSI OT Pa3NUYHBIX (DAKTOPOB C IIENBIO OMpPENETICHHs] ONMTUMATIbHBIX YCIOBUN MPOTEKAHUS
XMMHYECKHX MTPOLIECCOB;

YCTaHaBIMBATh TE€HETUYECKYIO CBS3b MEXAY KJIAcCaMH HEOPTaHMYECKUX M OpPraHMYeCKUX
BeUlecTB s OOOCHOBAaHHS TNPUHIUMNHAIBHON BO3MOXKHOCTH TMOJIYY€HUS HEOPTraHUYECKUX U

OpPraHu4€CKUux COCIMHEHMM 3aJaHHOTO COCTaBa U CTPOCHUA;



noa0UpaTh peareHThl, YCIOBHS M ONPEACATh MPOIYKThI peaKlnii, MO3BOJISIONINX PEATH30BaATh
nabopaTopHble UM MPOMBIIUICHHBIE CIOCOOBI IMOJYYE€HHS BaXKHEHIIMX HEOPraHUYECKUX U
OpPTraHUYECKUX BEIIECTB;

ONpEeNATh XapakTep Cpeabl B pe3ysibTaTe TUAPOIN3a HEOPraHMYEeCKHMX U OPraHUYeCKHX
BEUIECTB M NPUBOJUTH MPUMEPHl THAPOJIU3Aa BELIECTB B IOBCEAHEBHOW JKU3HU 4YEIIOBEKA,
OMOJIOTMYECKUX OOMEHHBIX MPOLECCAaX U MPOMBIIIICHHOCTH;

OPUBOAUTH  TPHUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  pEAaKUMid B NPHUPOIE,
MIPOU3BOJICTBEHHBIX MPOIIECcCax U KU3HEEATEIbHOCTH OPraHU3MOB;

000CHOBBIBaTh MPAKTHUECKOE UCIIOIb30BaHNE HEOPTAHUYECKUX M OPTaHUYECKUX BEIECTB U UX
peaxkuuii B IPOMBIIUIEHHOCTH U OBITY;

BBINOJIHATh XUMUYECKUN SKCIIEPUMEHT 110 PACIIO3HABAHUIO U TOJIYYCHHIO HEOPTaHMYECKUX U
OpPraHMYECKUX BEIIECTB, OTHOCSIIUXCS K pa3IUYHBIM KJjaccaMm COEJUHEHHH, B COOTBETCTBUHU C
MpaBWJIaMd M TpHeMaMH O0e30macHOi paboThl C XUMHUYECKHMMH BEUIECTBAMH U J1aOOpaTOPHBIM
o0opynoBaHUEM;

IPOBOJUTH PacyeThl Ha OCHOBE XMMHYECKHX (POpMyN M ypaBHEHHH peakuuil: HaXOXICHHE
MOJIEKYJISIPHON (D OpPMYJIBI OpPraHMYECKOro BEIIeCTBA IO €ro IUIOTHOCTH M MAacCOBBIM  JOJSIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WX 10 MPOAYKTaM CrOpaHMs; pacdeThl MAacCOBON O (MacChl)
XUMHAYECKOTO COCIMHEHHS B CMECH; pacueThl Macchl (00BbeMa, KOJMYECTBA BEIIECTBA) MPOMYKTOB
peakuuu, eciad OJHO M3 BELIECTB JaHO B M30BITKE (MMEEeT NPHUMECH); pacdeTbl MacCOBOW WU
00BEMHOM JTOJM BBIXOAA MPOAYKTAa PEAKLIUU OT TEOPETUYECKH BO3MOKHOIO; PacyeTbl TEIIOBOTO
s dekra peakiuu; pacyeTsl 0OBEMHBIX OTHOIICHHWN Ta30B MPU XUMHUYECKHUX PEAKIMSIX; PacyeThl
Macchl (00beMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTA PEAKIMU, €CIM OJHO W3 BEIIECTB JaHO B BHJEC
pacTBOpa € ONMPENEIEHHON MAaCCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA;

UCIOJIb30BaTh METOJIbl HAYyYHOTO IO3HAHMS: aHalU3, CHHTE3, MOJEIMPOBAHUE XUMHMUYECKUX
MIPOIIECCOB M SIBJIGHUH — NPHU pEIHICeHUH y4eOHO-MCCIe0BAaTEIbCKUX 3a/lau 10 U3YYCHHIO CBOMCTB,
CTIOCOOOB TOTYYSHHS U PAaCTIO3HABAHUSI OPTaHMUECKUX BEIIECTB;

BJIAJIETh TpaBWIaMH O€30MacHOTO OOpalieHUsT € €AKHUMH, TOPIOYAMH ¥ TOKCHYHBIMH
BEIIECTBAMH, CPEJCTBAMU OBITOBOI XUMMH;

OCYIIECTBIISATh TMOMCK XHMHUYECKON WHPOpMAIIMK TIO0 Ha3BaHHAM, HIECHTU(PUKATOpAM,
CTPYKTYpPHBIM (hOpMYyJIaM BEIECTB;

KPUTHYECKH OLIEHUBATh M MHTEPIPETHPOBATH XUMHUYECKYIO HH(DOPMAIUIO, COMEPKANIYIOCS B
COOOIIEHUSAX CPEICTB MaccoBOM MH(OpMaIH, pecypcax MHTepHeTa, HAyYHO-TIONYJISPHBIX CTaThsIX C
TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B ILIEJSIX BBISBICHHS OMIMOOYHBIX CYXACHUN U

(dhopMupoBaHUst COOCTBEHHO MO3UIINY;



YCTaHABIIMBATh B3aUMOCBSI3M MEXAy (akTamMu U TEOpHel, MPUYUHOW M CJIEICTBUEM TIpU
aHajM3e MPOOJEMHBIX CHUTYalluid U OOOCHOBAaHWUHM NMPUHUMAEMBIX PEIICHUH HAa OCHOBE XMMHUYECKUX
3HAHUI;

MPEACTABISITE MYTH PEIICHHUs] TJIOOAIBbHBIX MPOOJIeM, CTOSIIUX Iepe]] YeTIOBEYECTBOM, W
MEpPCIEKTUBHBIX HAMNpPaBICHUM Pa3BUTUS XUMHYECKHX TEXHOJOTHM, B TOM YHUCJIE TEXHOJOTIHI
COBPEMEHHBIX MAaTEPHATIOB C PA3IMYHON (YHKIIMOHATHLHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CHIPHS,

HepepaGOTKI/I " YyTWIN3alyuU IPOMBINUICHHBIX U OBITOBBIX O0TXOO40B.

1. Conep:xanue yuedOHOTO NpeaMeTa
10 knace

OCHOBBI OpraHu4ecKoi XUMHHI

ITosiBjIeHHe M pa3BUTHE OPTaHUYECKOM XMMHH KaK HaykH. [Ipenmer opraHnueckoil XUMHH.
MecTto ¥ 3HaueHHWE OpPraHMYECKOM XUMHUM B CHCTEME €CTECTBEHHBIX HayK. B3auMmocssa3b
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB.

XHMHYeCKOe CTPOEHHE KaK IOPSAJ0K COeJMHEHUST ATOMOB B MOJIEKYJIe COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE IOJIOXKEHHUSI TEOPUM XHUMHUYECKOTO CTPOEHHUS OPraHMYECKUX COEAMHEHUMN
AM. byrnepoBa. YIiIepoIHBI CKEJIET OPraHUYECKOW MOJIEKYsbl. KpaTHOCTP XMMHYECKOW CBSI3H.
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOEHUs MoJleKyll. M3omepus u nsomepsl. Ilonsarue
0  (¢yHKUMOHaNbHOW  rpynme. IlpuHUMOBI — KIacCUPUKAUUU  OPraHUYECKUX  COEIMHEHUH.
Me:xyHapo/iHas HOMEHKIJIaTypa U IPUHIUIIBI 00pa30BaHMs Ha3BaHUM OpraHMYeCKUX COCTUHEHU.

Kaaccnpukanmss M 0cO0EHHOCTH OPraHMYeCKHX peakuuil. PeaknMOHHBIE ILIEHTpBHI
IlepBoHayabHbIE TOHATUSA O TUNAX W MEXaHU3MaxX OPraHUYECKUX peakuuid. ['omonmTmyeckuii u
TETEPOTUTHIYECKUN pPa3phIB KOBAJEHTHON XWUMHUYECKOW CBsi3H. CBOOOAHOpAIUKAIBLHBIA M WOHHBIN
MexaHu3MbI peakiuu. [lonarue o Hykieodue u anexTpodue.

AJIKaHbl. DJIIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl METAHA. sp3-m6pwm3au1/m
opbutaneit atoMoB yriepoaa. ['omonoruueckuil pag u obmas Gopmyna ankaHoB. CucremMaTuueckas
HOMEHKJIaTypa ajKaHOB W pagukaioB. M3omepusi yriepoaHoro ckenera. PuU3MyecKue CBOMCTBa
aJIKaHOB. 3aKOHOMEPHOCTH H3MEHEHHUs (U3MYECKUX CBOWCTB. XUMHUYECKHE CBONCTBA aJKaHOB:
raJJOTeHUPOBAHUE, JETHIPUPOBAHUE, TEPMUUYECKOE DPA3JIOKEHHE, KPEKUHI KaK CIOCOOBI MOyYeHHS
BAKHEUIINX COCIMHEHWM B OpPraHMYECKOM CHHTe3€. ['opeHue ajkaHOB KAak OJMH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B NPOMBIIUIEHHOCTH U ObITy. WM3oMepuzanuss Kak Ccrnoco0 modydyeHus
BBICOKOCOPTHOTO O€H3MHA. MexXaHu3M peakuuu CBOOOJHOpaJMKAIBHOrO 3ameuieHus. llomydenue
ankaHoB. Peaknus Bropua. HaxoxneHnue B npupoie 1 IpUMEHEHUE aJIKaHOB.

Hukaoankansl. CTpoeHne MoJIEKyNl ULUKIoankaHoB. OOmas ¢opMmyna IHMKIOATKaHOB.

Homenxknarypa nukioankanoB. M3omepus HUKI0aIKaHOB: YIJIEPOIHOTO CKEJleTa, MEKKIIaccoBas,



NpOCTpaHCTBEeHHas (yuc-mpanc-uzomepus). Crneunduka CBOMCTB MUKIOAIKAHOB C MaJbIM Pa3MEepOM
ukia. Peaknuu npucoeMHeHus 1 paJiuKajbHOTO 3aMEIIECHNUS.

AJIKeHBbI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIBl OTHICHA. SP°-
rudpuau3anyst opouraneil aToMoB yriepojaa. G- U m-cBsi3u. ['omosnoruueckuil psa u oduas popmyna
ankeHoB. HoMmeHKkiaTypa ankeHoB. M30Mepusi ajIKEHOB: YIJIEPOJHOTO CKEJeTa, MOJIOKEHUs KPaTHON
CBSI3M, NPOCTPAHCTBEHHAs (yuc-mpanc-u30Mepusi), MexkiaccoBas. dusnueckue CBONWCTBA aJIKEHOB.
Peakuuu 35ekTpouIIbHOrO NPUCOEAUHEHHS KaK CII0CO0 MOTy4eHus! (QYHKIIMOHAIBHBIX IPOU3BOIHBIX
yriaeBogopoaoB. IIpaBuino MapKoBHUKOBa, €ro 3J€KTPOHHOE OOOCHOBaHHWE. Peakuuu OKuCIEHHS U
nonuMepusaui. IlonudTHiieH Kak KPYNHOTOHH@)KHBIM IMPOIYKT XUMHUYECKOIO IPOU3BOJACTBA.
[IpombliieHHble U Ja00paTOpHbIE CIOCOOBI MOJy4YeHUs! alKeHOB. [Ipasuno 3auyesa. Ilpumenenue
AJIKEHOB.

Aaxanmenbl. Kiaccudukanus ankagueHoB 110 B3aUMHOMY PAcIlOIOKEHHIO KPaTHBIX CBs3€il B
Mouiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO U IIPOCTPAHCTBEHHOI'O CTPOEHUS CONPSKEHHBIX allKaJUEHOB.
Oobmast dopmyna anmkagueHoB. HomeHkmaTypa u u3oMepus ankaaueHoB. Dusmueckue CBOICTBa
aJIKaJUeHOB. XHMMYECKHE CBOMCTBA aJKaJMEHOB: pEAaKLUUU HPUCOECIUHEHUs (TUIpUPOBAHUE,
rajJJoreHUpoBaHue), ropeHus 1 noauMepusanuu. Briag C.B. JleGeneBa B mojydeHHe CUHTETUYECKOTO
Kayuyyka. Bynkanuzamus kaydyka. PeswmHa. MHorooOpasue BHJIOB CHHTETUYECKMX Kay4dyKOB, HX
CBOMCTBA U puMeHeHue. [lomydyenne ankaaneHos.

AJIKHHBI. OJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl aleTWIeHa. Sp-
ruOpuau3anust opOuTanseil aToMoB yriepona. ['omosormyeckuid psii U obmas Gopmyna aJKHHOB.
Homenkimarypa. M3omepus: yriepogHOro CKejeTra, MOJOKEHHS KpPaTHOM CBS3H, MEKKJIACCOBAs.
@u3nyecKkrue CBOWCTBA AJKMHOB. XHMMHYECKHME CBOWCTBA AJKHMHOB: PEAKIMM INPUCOECIMHEHMS Kak
Croco0 MOJy4YeHHs IOJIMMEPOB W JPYTUX TMOJE3HbIX NPOAYKTOB. Peaxyuu 3amewenus. I'opeHue
alleTWIeHAa KaK HMCTOYHUK BBICOKOTEMIIEPATYpHOIO IIJIAMEHU JUIS CBapKH U PE3KH METaJlIoB.
[Tonydenue aneTuneHa MUPoIU30M MeTaHa U KapOuIHbIM MeTo oM. [IprMeHneHue arieTuneHa.

Apenbl. Hcmopus omkpvimusi 6enzona. CoBpeMeHHbIE NPEACTaBIECHUS 00 3JIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHHH OeH3oina. M3omepus u HOMeHKIaTypa romojioroB Oenszosna. OoOmias
¢dopmyna apeHoB. Dusnueckue CBoicTBa OeH301a. XUMHUYECKHME CBOWCTBA OEH30i1a: peakiuu
3JIEKTPO(UIBHOTO 3aMelIeHUsI (HUTPOBaHKUE, TAJIOTEHUPOBAHKE) KaK CIIOCO0 MOTYYEHUSI XUMHUYECKUX
CPEICTB 3allUThl PACTEHUI; MPUCOEANMHEHUS (THUAPUPOBAHKE, TaJJOTEHUPOBAHUE) KAK JI0KA3aTEIbCTBO
HempelenbHOro Xapakrepa Oen3ona. Peakumss ropenus. Ilomydenune Oenzona. Ocobennocmu
Xumuveckux ceoiicms mosyonda. BzauMHoe BIMSIHME aTOMOB B MOJIEKYyse Tosyona. OpuenmayuonHule
agppexmul 3amecmumerneti. [IpuMeHeHre TOMOJIOTOB OEH301a.

Cmuprbl. Knaccudukanus, HoMeHKIaTypa ciiupToB. ["'omMonorudeckuit psa u obmas Gopmyna

OpeaACIbHBIX OJHOATOMHBIX CITMPTOB. I/ISOMCpI/IH. dusznyeckue CBOMCTBA NpEaACIbHBIX OJHOATOMHBIX



cnupToB. BomopoHas CBsA3b MEXIy MOJIEKYJIaMU U €€ BIMSHUE Ha (PU3UYECKHE CBOWCTBA CIHPTOB.
XUMHUYECKHE CBOMCTBA: B3aUMOACHWCTBUE C HATpUeM KaK CHoco0 YCTaHOBJIEHUS HaIWYMs
THJIPOKCOTPYMIIBI, C TaJOr€HOBOJOPOJAMH KaK CHOCOO MOJY4YEeHHs pPACTBOPHUTENCH, BHYTpH- U
MEXMOJIEKYJIIpHas Jerujaparauus. Peakuus ropeHus: cnupTbl Kak ToIuiuBo. llomyuenue staHona:
peakiust OpOXeHHs TIUIIOKO3bl, Truapartauus OdTwieHa. [IpuMeHeHue MeTaHONa M 3TaHOIA.
dusnonornyeckoe JecTBUE METaHOJIA M 3TaHOJA Ha OPraHu3M 4YelloBeKa. OTWICHIVIMKOIb M
[NIMLEPUH KaK MPEJCTABUTENM IPEAEIbHBIX MHOIOaTOMHBIX clupTOB. KauecTBeHHas peakuus Ha
MHOI0aTOMHBIE CIIUPTHI U €€ NPUMEHEHHE Ul PACIIO3HABAHUSA INIMLIEPUHA B COCTaBE KOCMETHUECKUX
cpeacts. [IpakTuueckoe MpUMeHEHHE YTUIICHIVIMKOJISA U TIIMLEPHHA.

®enoa. CtpoeHne Moiekynbl (eHona. B3zaumMHOe BIUSHHE aTOMOB B MOJEKyJe (eHoa.
dusnueckue cBOWCTBa (QeHosa. XMMHUYECKHE CBOMCTBA (PEakLMU ¢ HATPUEM, THAPOKCUOM HATPHUS,
opomom). [Tonyuyenue penona. [Ipumenenue denona.

Aabaeruabl U KeToHbl. Krnaccudukanus anpnernzioB u keroHoB. CTpoeHHE MHpelerbHBIX
QNIBJIETUIOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE KapOOHMIBHOM Tpymmbl. ['oMomornaeckuit
psa, obmas ¢popmysna, HOMEHKIATYpa U M30MEpHs NpeAeibHbIX anbaerunoB. duznueckue cBOMCTBa
IpEeNbHBIX  aJbJErHJI0B. XHMHMUYECKHE CBOMCTBAa NpEAETIbHBIX albJETUJOB: T'MJIPUPOBAHUE;
KaueCTBEHHBIC pPEaKlIUU Ha KapOOHWIBbHYIO Tpynmy (peakuus «CepeOpsHOTO  3epKajiay,
B3aumojeiicteue ¢ rugpokcugoM meau (1)) m ux npumenenuwe s oOHapyXeHHs IMpeneabHBIX
QJIBJIETU/IOB B IPOMBIIUIEHHBIX CTOYHBIX BoJax. lloiaydeHue NpenesbHbIX allbIErHI0B: OKUCIICHHE
CIHMPTOB, Tuapatanus anetuieHa (peakuus KyuepoBa). TokcuyHOCTh anmbaerunoB. [Ipumenenue
dbopManbaeryaa M aneTanbAerujia. ALETOH Kak NpPeACTaBUTENb KeTOHOB. CTpOEHHE MOJIEKYJIbI
arietoHa. OCOOEHHOCTH peaklMy OKUCIIEHU alleToHa. [[puMeHneHue aneToHa.

KapoOonoBbie kuciaorel. Knaccupukanus 1 HoMeHKIaTypa KapOOHOBBIX KuCIOT. CTpoeHue
MPEJEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHUE
KapOoKcuiIbHOM Tpynmnbl. ['omonoruueckuil psin U obmas ¢opMynia MPeesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. DHU3NYECKUE CBONCTBA IMpPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOMCTBA MpENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT (pEeakiMHu C MeTajulaMH,
OCHOBHBIMM OKCHJaMH, OCHOBAaHUSMHU U COJISIMH) KaK MOJATBEPKICHHE CXOJCTBA C HEOPraHMYECKUMHU
kucnotamu. Peakuus stepudukanum 1 ee o0paTUMOCTh. BiusiHue 3amecTuTeneil B yriieBoJOPOIHOM
paaukaie Ha CHiIy KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHYECKUX CBOMCTB MYPaBbUHOW KHCIIOTHI.
[lonydyeHne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIEHHE alIKaHOB, AaJIKEHOB,
NEPBUYHBIX CIUPTOB, albJETU0B. BaxkHelue npenacraBuTenn KapOOHOBBIX KHCIIOT: MypaBbHHAs,
yKCcycHast 1 OeH3olHas. Bricuine npenenbHble U HempeaenbHble KapOOHOBBIE KUCIOThL. Onmuyeckas

uszomepus. Acummempuyeckuii amom y2nepooa. Ilpumenenrne kapOOHOBBIX KUCIOT.



Caoxubie d3¢pupbl u :kupbl. CTPOCHHE U HOMEHKJIATYpPA CIIOXKHBIX 3(GUPOB. MexKKiaccoBas
u3oMepusi ¢ KapOOHOBBIMU KucioTamMu. CrocoObl mModydeHHs CIOXKHBIX 3¢hupoB. OOpaTUMOCTh
peakiuu repuduranuu. [IpumeHneHue CIOXHBIX 3(QupoB B mHmeBoH u - napdroMepHOi
MPOMBIIIICHHOCTH. JKHPBI KakK CIOXKHBIC A(PUPHl TIUIEPUHA U BBICIIUX KapOOHOBBIX KHCJIOT.
PacturenbHble U KUBOTHBIE KUPBI, UX cOcTaB. PU3NUECKUE CBOICTBA )KUPOB. XUMUYECKHE CBOICTBA
KHUPOB: TUIPUPOBAHUE, OKUCICHUE. [ UAPOIU3 UM OMBUICHHE KHPOB KaK CIIOCOO MPOMBIIIIEHHOTO
MOJIy4EHHUsI COJIEH BBICIINX KapOOHOBBIX KHUCIOT. lIpuMeHeHue >kupoB. MbUIA Kak COJIM BBICIIHUX
KapOOHOBBIX KUCJIOT. MorolI1e CBONCTBA Mblia.

Yraesoabl. Kinaccuduxanus yrineBono. @usndeckue CBOMCTBA U HAXOXACHHUE YIJIEBOJOB B
npupose. [nroko3a Kak —alpAerugocnupT. XHUMHUYECKHE CBOMCTBA IJIIOKO3bL:  ayuiuposaHue,
anKuIuposanue, CIUPTOBOE U MOJIOYHOKUCIOE OpoXKeHHE. ODKCIEPUMEHTAJIbHBIE J0Ka3aTelbCTBA
HaJU4Ms albJerHJIHON U CIUPTOBBIX IPYII B ItoKo3e. [lomydenue rmoko3sl. @pykmosa Kak uzomep
enokosvl. Pubosza u dezokcupubosza. BaxHeimue nucaxapuabl (caxaposa, JaKmo3d, Malbmosd), uX
cTpoeHue U (hu3nueckue cBoiicTBa. [ uaponu3 caxapossl, 1axmo3s, Maibmossl. Kpaxman u nemnoao3a
KaK OMOJIOTUYECKHUE MOTMMEPhl. XMMUYECKHE CBOMCTBA Kpaxmaiia (THAPOJU3, KAYeCTBCHHAS PEAKITUS
Cc MOIOM Ha KpaxMmMal U €€ INpPUMEHEHHE g OOHapyXKeHMsl KpaxMmajla B NPOAYKTaX IHUTaHUsA).
XUMUYEeCKHE CBOWCTBA IIEIUTIONO3BI: THIPOJHN3, OOpa3oBaHuE CIOXHBIX 3¢hupos. [Ipumenenue u
Ouosorudeckasl poib yrieBoaoB. OKHCIEHHE YIIIeBOJOB — UCTOYHHK SHEPTUU >KUBBIX OPTraHU3MOB.
[TonsiTve 06 UCKYCCTBEHHBIX BOJIOKHAX HA MPUMEpPE alleTaTHOTO BOJIOKHA.

HpenTuduxkanusa opraHMyecKMX CcoeIMHeHMH. [‘eHeTHMdeckass CBA3b MEKIY Kiaccamu
OPraHNYeCKUX COCTUHECHUM.

Amunsl. [lepBuuHble, BTOpUYHBIC, TPETUYHbIE aMHHBI. Knaccudukaius aMHUHOB MO THUILY
YII€BOJOPOAHOTO paJviKaia U YHMCIy aMUHOTPYII B MOJIEKYJE. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHUE TpENEIbHbIX aMUHOB. (DU3MYECKHME CBOWCTBA aMUHOB. AMHMHBI KaK OpPraHUYECKHE
OCHOBaHMS: pEAKIHUH C BOJIOM, KuciaoTamMu. Peakius ropeHus. AHWIMH KakK MPEICTaBUTENb
apoMatudecknx amMuHOB. CTpoeHue aHwivHA. [I[puuuHbl 0C/Ia0JIeHUs OCHOBHBIX CBOMCTB aHHWJIMHA B
CpPaBHEHUU C aMHUHAMM MPEAENbHOr0 psAa. XHWMHUUYECKHE CBOWCTBA AHWUJIMHA: B3aMMOJIEHCTBHUE C
KHCIIOTaMU, OpOMHOW BOAOH, okucieHue. l[lomydeHne aMHHOB alKWJIMPOBAHUEM aMMHaKa |
BOCCTAHOBJICHUEM HUTPOINPOU3BOJHBIX YIiIeBoJgopoaoB. Peaknus 3unuHa. [IpumeHeHne amMuHOB B
(apMaleBTUUECKON MPOMBIIUIEHHOCTH. AHUIUH Kak cbipbe O NpouUsso0cmea AHUIUHOBbIX
kpacumeneu. Cunmesvl Ha OCHO8€ AHUTUHA.

AMuHOKHMCI0TBI uW  Oeakn. CoctaB U HoMeHkiuarypa. CTpoeHHe aMUHOKHUCIOT.
['oMonornueckuif  psin  MpeneiabHbIX aMHUHOKHUCIOT. JM30mepus  npeoenvHuiX  AMUHOKUCIOM.
du3ndyecKue CBOMCTBA MPEJCIbHBIX aMHHOKHUCIOT. AMUHOKHUCIIOTHI KaKk aM(OTEepHBIE OpraHNYeCKHe

COCIMHCHNA. Cunres OCIITUI0B. HGHTI/II[HEUI CBsI3b. bHojiornueckoe 3HAUCHUE G-aMHHOKMCIIOT.



OO6nacTi mpUMEHEHUs] aMHUHOKHCIOT. benku kak mpupomHbie Oumomnonumepbl. CocTaB U CTpOSHUE
6enkoB. OcHogHble amMuHOKuUciomsl, obpasyiowue benxu. XUMUYECKHE CBOMCTBA OEIKOB: THIPOIIN3,
JieHaTypanus, KayecTBEHHbIe (I[BETHbIE) peakiuu Ha Oenku. [IpeBpamieHust O€IKOB NHIM B
opranusMe. buonormueckue (yHKIMH O€NKOB. Jlocmudicenus 6 u3yueHuu cmpoenus u cunmesd
benkos.

A3zomcooepircawjue 2emepoyukiuieckue coeOuHenus. Iluppon u nupuouH: 31eKmpoHHOe
cmpoeHue, apomMamudecKull Xapakmep, paziudue 6 NposeleHuu OCHOBHbIX ceoticme. Hykneunoguvle
Kucaomsl: cocmas u cmpoernue. Cmpoernue nykieomuoos. Cocmas nykneurnoswoix kuciom ({{HK, PHK).
Ponb Hykneunoguvlx xuciom 6 scusHeoesamenbHOCMU OP2aHU3MO8.

Bbicokomoisiekynsipubie  coequHeHMs.  OCHOBHbIE  TOHSTUS  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYpHOE 3BEHO, CTeleHb nonumepusanuu. Kiaccudukanus
nonuMepoB. OCHOBHBIE CIOCOOBI  MOJTYYEHHS] BBICOKOMOJEKYISPHBIX COCIMHEHUH: peakiuu
MOJINMEPU3alMU U TOJUKOHJAeHcauu. CTpoeHHe M CTPYKTypa IHOJUMEPOB. 3aBUCUMOCTb CBOMCTB
IIOJINMEPOB OT CTPOEHUSI MOJIEKYIl. TepMOIIaCTUYHbIE U TEPMOPEAKTUBHBIE MOJIUMEPBL. [Iposodsauue
opeanuyeckue noaumepvl. Komnosumnvie mamepuanvl. Ilepcnekmugvl ucnonb308anusi KOMNOSUMHbBIX
mamepuanos. Knaccudukanusi BonokoH. Cunrerudyeckue BojokHa. [lonuadupHble U monuaMuHbe
BOJIOKHA, UX CTpOEHME, cBOWCTBa. [IpakTHueckoe Ucronb3oBaHue BOJIOKOH. Cunmemuueckue nieHKu:
U30NAYU 011 NPOBOO08, MeMOPaHbL O ONPECHEHUsT 800bl, 3AWUMHble NJeHKU Ol aémomoouel,
niacmelpu, Xxupypeuweckue nogasku. Hoevle mexnonocuu OanvHeliue2o COBEPULEHCMBOBAHUS
NOJIUMEPHBIX MAMEPUAO8.

11 knace

TeopeTnueckne 0CHOBbI XUMHUH

Crpoenne BemecrBa. CoBpeMeHHas MOJENIb CTpoeHus aroma. Jlyainmsm 3I€KTpoHa.
Keanmosvie uyucna. PacnpeneneHue 3l€KTPOHOB IO SHEPreTUUECKHM YPOBHSM B COOTBETCTBUM C
MPUHIIMIIOM HaWMEHbIIEH 3Hepruu, npaBuioM XyHzaa u npuHiunoM Ilayau. OcobeHHOCTH CTpOEHUS
SHEPreTUYECKUX YpOBHEH aToMOB d-351eMeHTOB. DieKTpoHHas KoHpurypanus aroma. Kinaccuduxanms
XMMHYECKHX 3JeMEHTOB (S-, P-, d-anemeHTtbl). OCHOBHOE M BO30YXKIECHHBIE COCTOSIHHS aTOMOB.
Banentnsle anexTpoHsl. Ilepumonnueckas cucrema xumuueckux saemeHtoB M. Menneneesa.
Ousnyeckuit cmbicn I[lepuonnueckoro 3akoHa JI.M. MenneneeBa. I[lpuunHBI M 3aKOHOMEPHOCTH
M3MEHEHHUs CBOWCTB 3JIEMEHTOB U MX COEAMHEHM 10 MepuoAaM M rpymnmnam. MupoBo33peHUecKoe U
HayyHoe 3HaueHue Ilepuogmueckoro 3akona JI.MI. MenneneeBa. [lpocnoszwr J{.H. Menoeneesa.
Omxpvimue HOBbIX XUMUYECKUX DTIEMEHIMO8E.

DJIeKTPOHHAA NMPHUPOAA XUMHYECKOH CBA3U. DJIEKTPOOTpHUIIaTeIbHOCTh. KoBanieHTHas! CBS3b,
€€ Pa3HOBUIHOCTU U MEXaHWU3MBbI 00pa30BaHus (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). oHHAs CBS3b.

Mertamnmndeckas cBsizb. BomopoaHas cBs3b. Medxcmonexyniaphsie 63aumo0eicmeaus.



Kpucrannudeckue u amopdHble BeliecTBa. TUIBI KPUCTAIUIMUECKUX PEIIETOK (aToMHas,
MOJIEKYJISIpHAsi, WOHHAs, MeTaJuIMuecKas). 3aBUCHUMOCTh (PU3MYECKMX CBOWCTB BEIECTBA OT THUIA
KpucTaumueckoil pemerku. [Ipuumasl MHOrooOpasust BemiecTB. COBpEMEHHBIE IMPEICTABICHHUS O
CTPOEHUH TBEPJBIX, )KUJKHUX M ra3000pa3HbIX BEUIECTB. JKuoKue Kpucmaniol.

Xumuyeckue peaknuu. ['oMoreHHele U rereporeHHble peakiuu. CKOpOCTb peakiuu, ee
3aBUCHMOCTh OT pPa3iW4YHbIX (DAKTOPOB: MPHUPOIBI PEATUPYIONIUX BEIIECTB, KOHIICHTPAIIUU
pearupymoomux BemiecTs, TeMmmeparypsl (mpaBuwio  Bant-T'odda), mmomamm  peakunoHHOM
MOBEPXHOCTH, HAIWYMS KaTaiu3aropa. OHEprus AaKTHUBALMU. AKMUBUPOBAHHbII  KOMNIEKC.
Karanuzatops! u kartanu3. Poibs kaTann3atopoB B IpUPOJIE U IPOMBIILIIEHHOM ITPOU3BOICTBE.

Honamue 06 s nmanvnuu u IHmponuu. Snepeus ['uboca. 3akon ['ecca u ciencTBUs U3 HETO.
TemnoBsie 2P pexThl XUMHUUECKUX peakiui. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTb PEaKIIHii.
Xumuyeckoe paBHOBecue. CMelIeHHME XHWMUYECKOTO0 paBHOBECHUS IO/ JIEHCTBUEM Pa3IMYHBIX
(akTOpOB: KOHIIEHTpAIIMM PEAreHTOB WM TPOAYKTOB pPEaKIWH, MABICHHs, TeMmIepaTrypbl. Poib
CMEIICHHS PABHOBECHS B TEXHOJIIOTUYECKUX MPOIIECCAX.

JucnepcHble cucreMbl. Konnouowusie cucmemvl. VIcTUHHBIE pacTBOpBL. PacTBopeHHe Kak
¢busuko-xumuueckuid mporecc. CrocoObl BBIPaKEHUS KOHIIEHTPAIlMM PAcTBOPOB: MaccoBasl JIOJIS
PacTBOPEHHOTO BEUIECTBA, MOJIAPHASL U MOAANbHASA KOHYeHmpayuu. Tump pacmeopa u mumposanue.

Peakuum B pacTBOpax JJ1eKTPOJUTOB. KadecTBeHHbIE pEakIMM Ha HWOHBI B PacTBOPE.
KucnotHo-ocHOBHBIE B3auMOJIEHCTBUSL B pacTBopax. AMdoTepHOCTh. HoHHoe npoussedenue 800bl.
Booopoonuviii noxazamenv (pH) pacmeopa. I'maponus cosneii. 3HaueHHE THAPOIU3Aa B OUOTOTHIECKUX
0OMEHHBIX Tporeccax. [[ppumMeHenne ruiposr3a B IPOMBIIUICHHOCTH.

OKHUCIANTE]BbHO-BOCCTAHOBUTE/IbHbIE peaklud B  NPUPOAe, MPOM3BOJACTBEHHBIX
npoueccax U KU3HeAeSITeJIbHOCTH OPraHu3MoB. OKUCIUMENbHO-80CCMAHOBUMENbHbII NOMEHYUA
cpeovl. Jluacpamma Ilypos. TloBeneHue BemIeCTB B cpelax ¢ pa3HbIM 3HaueHuem PH. Metoss
AJIEKTPOHHOTO M 2/1eKMPOHHO-UOHHO20 OanaHca. ['aJbBaHMYECKHH JIeMEHT. XUMHUYECKHE NCTOYHUKH
Toka. Cmanoapmmubsiii 6000poOHbILL 31eKkmpood. Cmanoapmubsiil 21eKmpoOHbILL NOMEHYUAT CUCTEMDL.
Psao cmanoapmuuvix snexkmpoonvix nomenyuanos. Hanpasnenue oKuciumenbHo-60CCmMaH08UMeNbHbIX
peaxyuti. DIEKTPOJIN3 PACTBOPOB M PacIIaBoB coiieil. [IpakTudeckoe nmpuMeHEeHHe AIEKTPOIN3a I
MOJTyYCHHST HICTIOYHBIX, MICTOYHO3EMENBHBIX METaNIOB M alfOMHHUSA. Kopposus METayuioB: BHJIBI

KOppO3uu, CITOCOOBI 3alIUThI METAJIJIOB OT KOPPO3UH.

OCHOBBI HEOPTraHNYECKOH XUMUH
O6mas xapaxkrtepuctuka 3jeMeHTOB IA—IlIA-rpynn. Oxcuabl W TNEpOKCHIBI HATPUS H

Kanusa. Pacmo3HaBanue KaTHOHOB HaTpusaA W Kajus. Comn HaTpuA, Kajlusd, KaJlbOWusd W MarHuvs, MXx



3Ha4YeHUE B MPUPOJIC U JKU3HU YesoBeKa. JKecmkocmb 600bl u cnocobwl ee ycmpanenus. Komnnexchoie
COeOUHeHUs. ANOMUHUA. ANIOMOCUTUKAMbI.

Metanasl IB-VIIB-rpynn (Meab, HHHK, XpoM, Maprasein). OCOOCHHOCTH CTPOCHHUSI aTOMOB.
OObmwme ¢usnyeckne M xuMmudeckue cBorctBa. [lomydenune u nmpumeHenne. OKCUIBI M THIPOKCUIBI
9THUX METaUIOB, 3aBUCHMOCTb UX CBOWMCTB OT CTECIICHM OKMCIEHHS 3JIEMEHTa. BaxHelmme coun.
OxucnauTenpHble CBOMCTBA COJNEW XpOMa M MapraHiia B BBICUIEW CTEIIEHH OKHCIeHUs. KomniexcHnuvle
CcoeOuHenUs Xxpoma.

OO0mas xapakrepucTuka 3jemMeHTOB IVA-rpynnbl. CBoiicTBa, NOJydyeHUE U NPUMEHEHHE
yris. CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOM IPOMBIIUIEHHOCTH. AKTHUBUPOBAaHHBIM Yroib Kak
ancop6ent. Hanocmpykmypwvl. Mupogvle Ooocmudicenus 6 obracmu cO30aHUs HAHOMAMEPUATIO8.
OnekmponHoe cmpoeHue MOoneKyavl y2apuoeo 2asa. llonyuenue u npumenenue y2apHo2o 2asa.
buonorudeckoe aeiictBue yrapHoro rasza. KapOuapl Kanblivs, aTrOMUHES U okene3a. KapOoHaTel u
rUIpoKkapOoHaTel. Kpyeosopom yanepooa 6 dicueoii u nedcugoli npupode. KauecTBeHHas peakiys Ha
kapOoHat-uoH. Pduznyeckne U XxuMmudeckue cBoictBa kpemHusa. Cunanel U cumuuuabl. Okcun
kpemuus (IV). KpemuueBbie kKucinotsl u ux coin. CHIMKATHbIC MUHEPAJIbI — OCHOBA 36MHOI KOPBI.

O0mas xapaktepucTuka 3jeMeHTOB VA-rpynnbl. Hutpunel. KauecTBenHass peakius Ha
MOH aMMOHUS. A30THasl KUCJIOTa Kak OKuciauTenab. Hurparsl, ux usnueckue u XMMHYECKHUE CBOICTBA,
npuMeHeHne. CBolicTBa, mnoiaydeHue u mnpumeHeHue ¢ocdopa. Dochun. DochopHbie u
nonudochopHsie KUcIoThl. buonorndeckas posb ¢pocdaros.

OO0mas xapaktepuctuka 3j1eMeHTOB VIA-rpynnbi. OcoOble cBOMCTBa KOHIIEHTPHUPOBAHHOM
cepHoil kucnoTel. KauecTBeHHbIE peakluu Ha cynbQua-, CylnbPUT-, U CyIbPaT-HOHBI.

O0masi xapakrepucruka »3jeMeHTOB VIIA-rpynnbl. OcoGeHHOCTM XuUMHU  (TOpA.
I'amoreHoBoopoabl U UX moiydyeHue. ['aloreHoBONOpOAHBIE KUCIOTHI U UX cold. KadecTBeHHbIE
peakuuu Ha rajoreHua-uoHsl. Kucnopoacoaepxkaiue coeiMHeHus xjopa. [IpuMeHneHue rajnoreHoB u
MX BOXHEHIINX COCIUHEHUN.

Bnazopoonwie 2aszvi. [Ipumenenue 61a20pooHbIx 2a308.

3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COEAMHEHHH,
BBICIIMX OKCHJIOB M TUAPOKCHU/IOB.

Wnentuduxaius HeOpraHM4eCKUX BEIIECTB U HOHOB.

XuMuo U 5KM3Hb

Hayunble mMeroanbl mo3HaHusi B XuMuM. Vcrounumku xumuyeckod uHpopmaruu. [lowmck
uHbOpMalMK 10 Ha3BaHMUAM, HJEHTH(UKATOpaM, CTPYKTYpPHbIM (opmynam. XUMHUECKUN aHaIM3,
CHUHTE3, MOJEIMPOBAHME XUMHYECKHX IPOLECCOB M SBJICHUH KaK METOJAbl HAYYHOI'O ITO3HAHUS.
Mamemamuueckoe moodenuposanue NPOCMpPAHCMEEHHO20 CIMPOEHUS MONIEKYIl OP2AHUYECKUX BeUjecms.

CO@peMGHHble (ﬁMSuKO-XuMuUQCKM@ Memoobl YCmMAaHoe61eHUA cocmasa U CmpyKmypbl 6€eUlecme.



Xumus u 310poBbe. JlekapcTBa, (hepMEHTBI, BUTaMUHBI, TOPMOHBI, MUHEpPAIbHbIC BOJBI.
[IpoGnembl, cBs3aHHbIE C NPUMEHEHMEM JIEKAPCTBEHHBIX IpenapaToB. BpeaHble NpPUBBIUKUA U
(bakTopsl, pa3pyuiaroiue 310poBbe (KypeHue, yrnoTpedieHie alkorois, HapKkoManus). Pannonansaoe
nutanue. [Iumessie 1o6aBku. OCHOBBI MUIEBONH XUMUH.

Xumus B MeannmHe. Pa3paboTka gekapcTB. XMMHUUECKUE CEHCOPBI.

XuMHSI B TIOBCeJHEBHOH JKM3HHM. Morolue U YHUCTALIUME CPEACTBA. PeneneHTsl,
uHCeKTHIUABL. CpeacTBa JTUYHOM TMTHeHbl U KocMeTHKH. [IpaBuna Ge3omacHOi paboOTHl ¢ €IKHMH,
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH, CPEICTBAMU OBITOBON XUMMHU.

XuMusi M ceJibCKOe X03sliicTBO. MuHepaabHbie M OpraHuyeckue ymoopenms. Cpencrtsa
3aIUThl PACTEHUH.

XumMus B NpoOMbINUIeHHOCTH. OOIIMe NpPEACTaBICHUS O MPOMBIIUICHHBIX CIOco0ax
NOJyYeHHUs XUMMUYECKMX BEUIeCTB (Ha MpuUMepe IMPOMU3BOJCTBA AaAMMHUAKA, CEPHOH KHUCIOTHI).
[IpomblinieHHass opraHuyeckass xumusi. Cplppe A OpraHu4eckoil mpomsbliieHHocTd. [Ipobiaema
OTXOJIOB M TMOOOYHBIX TNPOAYKTOB. Hambonee KpyMHOTOHHAXKHBIE IPOW3BOJACTBA OPraHMYECKUX
coequHeHunil. YepHas u uBetHas MeTatyprus. CTEKJIO U CUIIMKATHAs POMBIIUIEHHOCTbD.

Xumus u dHepreruka. [IpuponHbsie MCTOYHMKHM YIIIEBOAOPONOB. IIpUpOoaHBIM U MOIYTHBIN
HeTSIHOHM ras3pl, X COCTaB U Hcnoib3oBaHue. CoctaB HepTH U ee nmepepaborka. HedrenpoaykTel.
OxraHoBoe wuymcio OeH3uHa. OxpaHa OKpykKawolled cpeapl Mpu  HedTenepepaboTke U
TPaHCIOPTUPOBKE HEPTENPOTYKTOB. AJIbTEPHATUBHBIE HCTOUHUKH SHEPTUH.

Xumuss B crpourtenbcrBe. llement. beron. Ilogbop onTUManbHBIX — CTPOMTEIBHBIX
MaTEPUAJIOB B MPAKTUYECKON NEATEIBHOCTH YEIOBEKA.

XuMHA # JK0JIO0rHsA. XMMHUYECKOE 3arps3HEHUE OKPY)KAIOIIEH CpeAbl U €ro IOCIEACTBHS.
Oxpana ruapochepsl, Mo4Bsl, aTMOChepsl, GIOPHI U GayHBI OT XUMUUYECKOTO 3arps3HEHUSI.

TeMmbl mpakTHYECKMX pabOT TMpeJcTaBleHbl B 3JMEKTHUBHOM Kypce «lIpaktukym 1o

opranudeckoit xumun» B 10 knacce n «lIpaktukym nmo oOmieit xumuu» B 11 knacce.

1. TemaTu4eckoe NJIaHNPOBaHUE.

10 KJIace
New/m | Tema Kon-Bo yacos
1 BBenenue 4
2 CtpoeHre OpraHMyecKux COeTMHEHNN 16
3 [IpenenbHbBIC YTIEBOIOPOIBI 4
4 HenpenenbHble yriaeBogopos! 9




) Kucnoponocoaepxariue coequHeHus 12
6 YraeBobl 4
7 A3oTocoaepIKaniiue CoeIMHEeHUS 11
8 XUMUS U )KU3HD 10
HToro 70
11 knacc
/1 Tema Koi-Bo yacoB
1 Crtpoenue aTomMa, OCHOBHBIEC 3aKOHBI XUMUU 14
2 Teopus cTpOCHUS XUMUYECKUX COCIUHEHUN 6
3 ®dusnvecKue CBOMCTBA XUMUUECKUX PEAKIIHMA 10
4 OBP u rugponus 10
5 Knaccudukamnms Bemects 4
6 Meramnst 8
7 Hemeraiet 12
8 XUMHA U )KU3HD 4
HUroro 68




