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Ilnannpyembie pe3yJibTAThI OCBOCHUA Y4eOHOI0 NMPeAMeTa B COOTBETCTBHH €
oroc

B pesynprare m3ydeHus ydeOHOTO mMpeaMera «XUMHs» Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHMUs:
BbINyCKHHUK HAy4YUTCS:
packpbIBaTh Ha MPUMEpax pojib XMMUU B (POPMUPOBAHUN COBPEMEHHON HAyYHON KapTHHBI MUpa U
B MPaKTUYECKOH JESITEIbHOCTH YEJI0BEKa,
JEMOHCTPUPOBATh HAa TMPHMEPAaX B3aWMOCBA3b MEXKIY XHMHEH W JAPYIUMH €CTECTBEHHBIMHU
HayKaMu;
pacKpbIBaTh Ha MpUMepax IOJIOKEHUS TEOPHH XUMHYecKoro ctpoeHust A.M. Bytiepona;
noHuMath ¢uznueckuid cmpicn Ilepuonnueckoro 3akona /.M. MenneneeBa U Ha €ro OCHOBE
OOBSICHATh 3aBHCUMOCTh CBOMCTB XMMHMYECKHX 3JEMEHTOB M OOpA30BaHHBIX MMM BEIIECTB OT
AIIEKTPOHHOTO CTPOCHHUS aTOMOB;
OOBSICHATh TPUYMHBI MHOTO00pa3us BEIIECTB Ha OCHOBE OOIIMX NMPEACTaBICHUN 00 MX COCTaBe U
CTPOEHUH;
NPUMEHSTH TPaBHiIa CHCTEMAaTHYECKOH MEXYHAPOIHON HOMEHKIATYPHI KaK CPEICTBA pa3IMICHUs
Y HJICHTH()HUKALINY BEIIECTB 110 UX COCTABY U CTPOCHUIO;
COCTaBJIATh MOJICKYJISIPHBIE W CTPYKTYpHbIE (POPMYJBI OpPraHMYECKHX BEIIECTB KaK HOCHTENEH
uH(pOpMaIMK O CTPOCHNUH BEIECTBA, €r0 CBOMCTBAX M MPUHAUICKHOCTH K OIPEICICHHOMY KIIaccy
COCIMHCHU;
XapaKTepHU30BaTh OPraHWYECKHE BELIECTBA MO COCTABY, CTPOCHHMIO M CBOWMCTBaM, yCTaHABIIMBATh
MIPUYHHHO-CJIC/ICTBEHHBIE CBS3H MEX/y JaHHBIMU XapaKTCPUCTHKAMU BEIIECTBA;
MPUBOJIUTh MPUMEPHl XUMHUYECKHX DPEAKLUH, paCKPHIBAIOIIMX XapaKTEPHbIE CBOMCTBA THIUYHBIX
NpeACTaBUTENEH KIAcCOB OPraHMYECKUX BEIIECTB C LENbI0 MX WACHTH(UKAIMM U OOBSCHEHUS
00JIacTH IPUMEHEHHUS;
MIPOTHO3UPOBATh BO3MOXHOCTH IMPOTEKaHWS XMMHUYECKHX pEeaKkIMii Ha OCHOBE 3HAHMH O THIAX
XHUMHAYECKOH CBSI3U B MOJICKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;
MCTIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHHHM U XMMHUYECKHX CBOWCTBAX BELIECTB Ui O€30MacHOr0O
NPUMEHEHHS B IPAKTHYECKOI eI TENbHOCTH;
NPUBOJNUTE TIPUMEPHI TMPAKTHYECKOTO HCIOIB30BAHMUS IPOJYKTOB IEpepadOTKH HePTH U
MPUPOIHOTO Ta3a, BHICOKOMOJIEKYJSIPHBIX COCIUHEHUH (ITOMUATUIICHA, CHHTETHYECKOTO KaydyyKa,
alleTaTHOTO BOJIOKHA);
MIPOBOJUTH OTBITHI MO PACIO3HABAHUIO OPTaHUYECKHUX BEHIECTB: TIIHIEPUHA, YKCYCHOW KHCIIOTHI,
HETpeAeNbHBIX JKHUPOB, TJIIOKO3bI, Kpaxmalia, OelKOB — B COCTaBe NHIIEBBIX IPOAYKTOB U
KOCMETHYECKHX CPEJICTB;
BJAJIeTh MpaBUJIaMH M TpueMamMu Oe30macHOil padoThl € XHUMHYECKHMMH BEIIECTBAMU H
1ab0paTOpHBIM 000pPYI0OBAaHUEM;
YCTaHABJIMBAaTh 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOH pEaKIMH ¥ CMEICHHS XHMHUYECKOTO
PaBHOBECHS OT PA3IMUYHBIX (PAKTOPOB C LEIBIO OMPEACICHUSI ONTUMAIBHBIX YCIOBHNA MPOTEKaHUS
XUMHUUYECKHX MPOIECCOB;
MIPUBOJIUTH MIPUMEPHI THAPOJIN3A COJIEH B TOBCETHEBHOM KU3HU YEIIOBEKA;
MIPUBOJIUTH TIPUMEPHI OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKLUil B IPUPO/IE, TPOU3BOICTBEHHBIX
NpOLIECCax M )KU3HEEATEIBHOCTH OPraHU3MOB;
MPUBOJIUTh TIPUMEPBl XHMHUYECKHX PEAaKIHid, pPaCKPBIBAIONIMX OOIIME XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;
NPOBOANTH PACYeThl HAa HAXOXKACHHE MOJICKYJSPHOH (hOpMynbl yrieBoAopoaa IO MpPOIyKTam
CTOpaHUs M IO €r0 OTHOCHTEIHHOM TUIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B €TO
COCTaB;



1)

2)

3)

4)

BJaJIeTh NpaBUJIaMH 0€30MacHOr0 OOpalIeHUs C €KUMH, TOPIOUUMH U TOKCUYHBIMU BEIIECTBAMH,
cpeicTBaMu ObITOBOW XMMUU;

OCYIIECTBISATh TIOUCK XUMHYECKOW MH(POPMAIMH 110 Ha3BAaHUIM, HACHTU(UKATOpAM, CTPYKTYPHBIM
¢dbopmynaM BelIECTB;

KPUTHYECKH OLIEHWBAaTh U MHTEPIPETUPOBATH XMMHUYECKYI0 HH(POpPMAIUIO, COAEpXKAIlylocs B
COOOILICHUSAX CPENICTB MacCOBOW MH(OpMaLUH, pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTAThIX
C TOYKHU 3PEHUS] €CTECTBEHHO-HAyYHOH KOPPEKTHOCTH B IIEJISAX BBIABICHHS OIIMOOYHBIX CYKICHUN
1 GOpMHUPOBaHUS COOCTBEHHOW MO3HIINY;

NPEJCTaBIATh MNYTH pEUIeHHUs TIJ100aNbHBIX MPOOJIEeM, CTOSIIUX TMEepell YeJIOBEUECTBOM:
AKOJIOTMYECKUX, SHEPreTUUECKUX, CHIPhEBBIX, U POJIb XUMUHU B PELICHUH 3TUX MPOOIIEM.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBNEHUE U IGONIOYUI0 OPSAHUYECKOU XUMUU KAK HAYKU HA
PA3MUYHBIX UCOPUYECKUX IMANAX ee pa3eumusl;

UCNONB308aAMb  MemOoObl  HAYYHO20 NO3HAHUS NPU  BbINOJIHEHUU NPOEKMO8 U  YYeOHO-
UCCNe008amMeNbCKUX  3a0ay NO  U3YYEHUIO CBOLCMS, CHOCO008 NONYYeHUs U PAacno3HABAHUs
OpP2aHU4eCcKUx ewecms,

00BACHAMb NPUPOOY U CNOCOObL 00PA30BAHUSA XUMUUECKOU CBA3U. KOBAIEHMHOU (NOJAPHOU,
HeNnoJIsIpHOLl), UOHHOU, MEemAaiIUYeckol, 6000POOHOU — C UYelblo ONnpedeneHus XUMU4ecKoll
AKMUBHOCMU BeUiecms,

VCMAHABIUBAMb 2eHEMUUECKYI0 C83b MeHCOY KIACCAMU OP2AHUYeCKUX éeujecms 0isi 000CHOBAHUSL
NPUHYUNUATLHOL 803MONCHOCMU NOJYYEHUs OpP2aHUYeCKUX COeOUHeHUU 3a0aHH020 cocmasd U
cmpoeHus;

VCMAHABIUBAMb 83AUMOCEA3U MeHCOY hakmamu u meopuel, NPUYUHOU U cle0Cmseuem npu aHaiuse
NpoOIEeMHbIX cumyayuti U 000CHOBAHUU NPUHUMAEMBIX PEUUEHULl HA OCHOB8E XUMUYECKUX 3HAHUL.

Y4yeHuk Ha 0230BOM ypPOBHE IOJYYUT BO3MOKHOCTh HAYYUTHCSH:

UCNONBL306AMb  MemoObl  HAYYHO20 NO3HAHUSL NPU  6bINOJIHEHUU NPOEKmos U  yueOHO-
Uccne0o8amenbCkux 3a0ay Nno  U3Y4YeHuiro Ceolcmes, cnocobo8 NonyyeHus U pacno3HaA8aHus
seujecms;

00BACHAMb NPUPOOY U CHOCOObI 00PA30BAHUSA XUMUYECKOU CBA3U. KOBANEHMHOU (NOJAPHOU,
HENONAPHOU), UOHHOU, MEeMAlIUYeckol, B000POOHOU — C UYelblo ONpedeleHUs XUuMUu4ecKkol
AKMUBHOCU BeUYeCma;

VCMAHABIUBAMb 2EHEMUUECKYIO C653b MeHCOy KIACCAMU OpP2aHUYeCKUX U HeopeaHuyecKux
seuecms 01 000CHOBAHUSL 83AUMOCEA3U.

VCMAHABIUBAMb 83AUMOCEA3U MeHCOy Gakmamu u meopuel, NPUYUHOU U Cledcmeuem npu
amanuze NpooIeMHbIX cumyayuil U 0O60CHOBAHUU NPUHUMAEMbIX PeUleHUll HA OCHO8E XUMUYECKUX
3HAHUIL.

IIpeameTHblie pe3yabTaThl (0a30BbIi YPOBEHB):

c(OPMHPOBAHHOCTh MPEACTABICHUI O MECTE€ XUMHUM B COBPEMEHHOI HayyHON KapTUHE MUPA;
MIOHMMAHHE POJIU XUMUU B POPMUPOBAHUU KPYro3opa U (PyHKIIMOHAIBHON rpaMOTHOCTH YeJI0OBEKa
JUISL pEIICHUS IPAKTUYECKHX 3a7ay;

BJIa/ICHHE OCHOBOIOJIATAIOIIMMU XUMUYECKUMU OHATUSMHU, TEOPUSIMU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE NI0JIb30BAHNE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;
BJIa/ICHHE OCHOBHBIMH METOJaMU HAyYHOTO IMO3HAHUs, UCTIOJIb3yEMbIMHU B XUMHUU: HA0JIIO/IEHNE,
OIMCaHKe, U3MEepeHHe, FIKCIIEPUMEHT; YMeHHe 00paldaThIBaTh, OOBSICHATH PE3yJIbTaThl
IIPOBEJICHHBIX OIBITOB U JI€JaTh BHIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTh METO/1bI IO3HAHUS ITPU
pEILICHNN IPAKTUYECKUX 3aay;

c(OpMUPOBAHHOCTh YMEHHS 1aBaTh KOJIMUECTBEHHBIE OLICHKU U TPOBOAUTH PacUeThl 110
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM;



5) BiajzeHue MpaBUIAMH TEXHUKH 0€30MaCHOCTH TPH UCIIOJIb30BAHUN XMMHUYECKUX BEIICCTB;

6) chopMHUPOBAHHOCTH YMEHHS KJIACCUPHUIMPOBATH OPraHUYECKUE BEIIECTBA U PEAKIIMH 110 Pa3HbIM
MpU3HAKaM;

7) chOpMHUPOBAHHOCTH YMEHHS ONMCHIBATH M Pa3JIN4aTh U3YYCHHBIC KJIACCH OPIaHUYECKUX BEIICCTB;

8) chopMHUPOBAHHOCTH YMEHHS J€IaTh BHIBOIBI, YMO3AK/TIOUCHHUS M3 HAOIIOICHUN, XUMHUYECKUX
3aKOHOMEPHOCTEW, POTHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEIIECTB 110 aHAJIOTHH C N3yYCHHBIMU;

9) chopMHUPOBAHHOCTH YMEHHS CTPYKTYPHPOBATH U3YUCHHBINH MaTepUall B XUMHUYECKYIO
MHPOPMAIIHIO, TIOTYIaeMYI0 U3 Pa3HBIX UCTOYHHUKOB,;

10) chropMupoBaHHOCTH COOCTBEHHO# MO3UIMH [0 OTHOLICHHUIO K XUMUYECKO# nH(opmaium,
MOJTy9aeMOM 13 Pa3HBIX UCTOYHUKOB,;

11) chopMUPOBAaHHOCTh YMEHUS aHATTM3UPOBAThH M OIICHUBATH MOCIIEACTBUS IPOU3BOICTBCHHOM 1
OBITOBOM AESITEILHOCTH, CBA3aHHOM C MepepadOTKON OpraHMYECKUX BEIECTB;

12) oBnajiecHue OCHOBaMHU HAYYHOT'O MBIIICHUSI, TEXHOJIOTUEH UCCIIEA0BATEILCKOM U MPOSKTHOM
JeSITeTLHOCTH

13) chopMUPOBAaHHOCTH YMEHUS POBOIUTH SKCTICPUMEHTBI Pa3HOM TUIAKTUYCCKON HAITPAaBICHHOCTH,

14) copMUPOBaHHOCTh YMEHHUSI OKA3bIBATh MEPBYIO MMOMOIIb IPH OTPABJICHUSX, 0KOTaX M JIPYrHX
TpaBMax, CBS3aHHBIX C BELIECTBAMH U J1aO0OpaTOPHBIM 000PYIOBAHHEM.
MeTanpeaMeTHbIe pe3yJIbTAThI:

1) chopMHPOBAaHHOCTh YMEHUSI CTAaBUTh IEJIM U HOBBIC 33J[aud B yueOe U MI03HABATEIIbHON
NeSITEIbHOCTH,

2) OBJIAJICHHE IPUEMAMK CAaMOCTOSATEIILHOTO TUIAHUPOBAHUS MTYTEH TOCTHIKECHUS 1ICTTH, YMEHUS
BBIOMPATH d(PPEKTUBHBIC CITOCOOBI PEIICHNUS YICOHBIX M MIO3HABATEIBHBIX 33]1a4;

3) chopMUPOBAHHOCTh YMEHHUSI COOTHOCUThH CBOU JICUCTBUS C IUTAHUPYEMBIMH PE3yJIbTaTaMHu;

4) chOopMHUPOBAHHOCTH YMEHUSI OCYILECTBIISTh KOHTPOJIb B MIPOIIECCE JOCTHKCHHUS Pe3yJIbTara,
KOPPEKTUPOBATh CBOW JIEMCTBHUSI;

5) chopMUPOBAHHOCTh YMEHHS OLICHMBATH MPABUIBHOCTH BBIMOJHCHUS YICOHBIX 3a/1a4 U
COOTBETCTBYIOUINE BO3MOXXHOCTH UX PEIICHUS;

6) chopMUPOBAHHOCTH YMEHUS aHAIH3UPOBATh, KIaCCU(PHUIIMPOBATH, 0000IATh, BELIOUPATh OCHOBAHUS
Y KPUTEPHUU JIJIsl yCTAHOBJICHUS TPUYNHHO-CIICICTBCHHBIX CBS3EH;

7) chOpMHUPOBAHHOCTh YMEHHS IPHOOPETATH U IPUMEHSITh HOBbIC 3HAHUS;

8) chopMUPOBaHHOCTH YMEHHS CO3/IaBaTh IPOCTEHIIIME MOICIH, HCIIOIB30BaTh CXEMBbI, TAOJIHUIIbI,
CUMBOJIBI JIsl pELIeHHs] yUeOHBIX U [TO3HABATEIbHBIX 3a/1a4;

9) oBnaaeHHE HA BBICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HaYYHBIX TEKCTOB.

10) copmupoBaHHOCTD yMeHHUS 3P HEKTUBHO OPraHU30BaTh YUeOHOE COTPYTHHIECTBO U COBMECTHYIO
IeSITeTbHOCTD, PA00TaTh MHAMBHUYATBHO C YYETOM OOIIMX HHTEPECOB;

11) chopMUPOBAHHOCTH YMEHHSI OCO3HAHHO MCIIOJIb30BaTh PEUYEBbIC CPEACTBA B COOTBETCTBUH C
3a/ladaMi KOMMYHHKAITUH;

12) BBICOKHiT YPOBEHb KOMIIETEHTHOCTH B 00J1acTH Mcmonb3oBanus UKT;

13) chopMHPOBaHHOCTD IKOJOTHUECKOTO MBIILICHHS;

14) chopMUPOBAHHOCTh YMEHHS IPUMEHSATH B TIO3HABATEIbHONW, KOMMYHUKATHBHOM M COIMATbHON
MPAaKTUKE 3HAHUS, TOTYYCHHBIC IPU U3YYCHUH TIPEIMETA.
Bynyr chopmupoBanbl
JInyHOCTHBIE pe3yJbTaThI:

1) chopMUPOBAHHOCTH MOTOKUTEIBHOTO OTHOIICHHUS K XMMHUH, YTO 00YCIIaBIMBACT MOTHBAIIUIO K
y4eOHOM JesTeTLHOCTH B BRIOpaHHOU cdepe;

2) chOpMHUPOBAHHOCTH YMEHHS PEIIATh MPOOIEMbI TOUCKOBOTO M TBOPUECKOTO XapaKTepa;

3) chOpMUPOBAHHOCTH YMEHHS MPOBOJAUTH CAMOAHAIN3 M OCYIIECTBIISATH CAMOKOHTPOIb U
CaMOOILIEHKY Ha OCHOBE KPUTEPHEB YCIIEHIHOCTH;

4) chopMHUPOBAHHOCTH TOTOBHOCTH CJICJIOBATh HOPMaM IIPUPOJIO U 310POBbECOCPETArOIIECTO
MIOBEJICHMUS,

5) chopMUPOBAaHHOCTH MPOYHBIX HABBIKOB, HAMTPABJICHHBIX HA CAMOpPA3BUTHE Yepe3 caMo00pa30BaHHE;



6) chopMHUPOBAHHOCTH HABBIKOB MPOSIBJICHUS TTO3HABATEIBHON HHUIMATHBEI B y4eOHOM
COTPYJHHYECTBE.

Conepsxkanne yueOHOro nmpeamera

Teopusi XMMHUYECKOr0 CTPOCHHUSI OPraHNYecKuX coequHenunii. [Ipupoaa xumMuveckux cpszei

Oprannueckue BemiecTBa. [losiBIeHME M pa3BUTHE OPraHUYECKOM XUMHUU KaK HayKH.
XVWMHUYECKOE CTPOEHUE KaK MOPSAJO0K COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH.
OCHOBHBIE  TOJOXEHUSI TEOPHUM  XHUMHUYECKOIO  CTPOEHHUS  OpPraHM4YeCKUX  COEIMHEHUN
A.M. bytnepoBa. YriepoaHblid CKEJIET OPraHMYeCKOM MOJEKYJbl. KpaTHOCTh XUMHYECKOW CBSI3HU.
3aBUCUMOCTb CBOWCTB BEIIECTB OT XHMHUYECKOIO CTPOEHUs MoJieKyn. M3omepus U H30MEpHI.
[Tonstue o ¢yHkmoHanpHOM Tpynme. [IpuHIUIBI KTacCUpUKAIIMA OPTaHHUYECKUX COCIHMHECHHI.
CucremaTnueckas MEXIyHapoJHas HOMEHKJIATypa W MpUHLUIB 00pa3oBaHUs Ha3BaHUI
OPraHUYEeCKUX COEJTUHECHUH.

MecTo 1 3HaYeHHE OPraHNYEeCKO XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
YriaeBogopoabl

[Ipenenbubie yrieBonopoasl (ankanbl). CTpoeHUE MOJEKYIbl MeTaHa. ['omonoruyeckuit psia
ankaHoB. ['omonoru. MexayHapoaHass HOMEHKJIATypa OpraHMYecKUx BemecTB. M3omepus
YTIEPOAHOTO CKeJeTa. 3aKOHOMEPHOCTH U3MEHEHUs (PM3MUECKUX CBOMCTB. XUMHUYECKHE CBOMCTBA
(Ha mpuMepe MeTaHa W 3TaHa): peaklUU 3aMelleHHs (TaJOreHHpPOBAHHE), JETUAPUPOBAHUS Kak
CHOCOOBI TMOJIyYEHHUS! BaKHEHIIMX COEAMHEHMH B OpraHMYEeCKOM CHHTe3€. ['opeHue MeTaHa Kak
OJIMH M3 OCHOBHBIX HCTOYHHMKOB TEIUIA B IMPOMBIIIJICHHOCTH M OBITY, M30MEpPU3ALUU AJKaHOB.
Henubie peakuuu. CBOOOAHBIE paauKaibl. ['aloreHONMpou3BOJHBIE ankaHOB. HaxoxxneHue B
MPUPOJE U NPUMEHEHUE AIIKAHOB.

Kpatnsie cBs3u. Henpenenbusle yriaeBonopoabl. AnkeHbl. CTpOeHHE MOJEKYNbl STHIIEHA. SP—
I'uGpuanzanus. ['omonoruueckuit psin ankeHoB. Homenknarypa. M3omepus yriaepoaHoro ckeneta u
MI0JIO’KEHHUSI KPAaTHOM CBSI3M B MOJIEKyJe. XMMHUECKHE CBOMCTBA (Ha IMpUMEpe 3TWIEHA): peakluu
MpPHUCOSANHEHHs (TAIOTeHUPOBaHUE, THUAPUPOBAHUE, THApATAlMs, THAPOTAJOTCHUPOBAHHE) Kak
crocod mnoaydeHHsl (YHKIIMOHAJIbHBIX IPOU3BOJHBIX YIJIEBOJAOPOAOB, ropeHus.  [IpaBuio
MapkoBHuKOBa. BricokoMonekynsipable coeuHeHns. KauecTBeHHbIE peakliMi Ha ABOWHYIO CBSI3b.
[Tonumepusanus 3TUIEHA KaK OCHOBHOE HAIpaBI€HHME €ro HUcHojb3oBaHus. llonmatuinen kak
KPYNHOTOHHAXHBIN IPOAYKT XMMHYECKOI0 IIPOU3BOACTBA. [I[puMeHeHne sTHieHa.

Ankaauensl U kayuyku. IloHaTne 00 ankaaueHax Kak yIrJIeBOJOpPOJAax C JABYMs JBOWHBIMH
cBsa3aMu. [lomumepuzanus nuBuHMIa (Oyraguena-1,3) kak crnoco0 MOMyYeHHs] CHHTETUYECKOIO
kaydyka. W3ompen (2-metmnOyraauen-1,3). HatypanbHbli W CHHTETHYECKMH KaydyKH.
Bynkanuszanus kaydyka. Pesuna. [Ipumenenne kaydyka u pe3usbsl. COnpspkEHHbBIE ABOMHBIE CBA3H.
[lonyueHnue u XUMHYECKHUE CBOMCTBA alkaJAueHOB. Peakiuu npucoequHeHus (TraJoreHupoBaHus) u
MOJIMMEPU3ALIH AJIKAJUEHOB.

AnkuHbl. AueTwieH (3TUH) U ero romosioru. CTpoeHue MOJIeKyIbl alleTuiieHa. ['omonornueckuit
psan ankuHoB. HomeHnkiatypa. M3omepust yriepogHOro CKejlera M IOJIOKEHUs KPAaTHOM CBS3H B
MoJieKysie. MexknaccoBasi m3omepus. SP-I'mOpuamsanms. XMMHUUYECKHE CBOWCTBAa (Ha IMpUMEpE
aleTWIEHA): peakUuu [PUCOEAMHEHHS (TaJOreHUpOBAaHUE, TUAPUPOBAHME, THUIpATALIMS,
TUIPOTaJIOreHUPOBaHUE) KaK CIOCO0 MOJIy4deHHsI MOJMMEPOB U JPYIHX IMOJIE3HBIX MPOAYKTOB.
I'openue aneTwieHa Kak HCTOYHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU I CBApKM U PE3KHU
MetauioB. [IpumeHeHune anerusneHa.

[lonaTue o nuKIIOanKaHax.

ApeHbl (apomaTHyecKuE€ YIIIeBOJOpOAbI). beH301 Kak mpencTaBUTENb apOMaTHYECKUX
yraeBonopoaoB. CTtpoeHne MoJieKysbl OeH30ja. XMMHUYECKHE CBOMCTBA: PEAKLUHM 3aMEIICHUS
(rajoreHHMpOBaHUE) KakK CIOCOO TMOJYyYEHUS XUMHUYECKHMX CpEACTB 3allUThl PACTEHUH,



MPUCOCIMHEHUS (TUAPUPOBAHME) KaK JO0Ka3aTeJIbCTBO HEMPEASIbHOr0 Xapakrepa OeH3oa.
Peakuust ropenus. Tomyon. M3omepus 3amectuteneir. [lpumenenune Oenzona. Ilectunumsl.
I'enernyeckas CBA3b apeHOB C APYTUMU YIJIEBOJOPOJAMH.

[Ipuponubie ucrounuku yriesoaopoaoB. [Ipupoansiii ra3. Hedrts. [lonyTHble HEDTAHBIE ra3bl.
Kamennsriii yromns. [lepepabotka Hedtu. [leperonka nedru. Pekrudukanuonnas kononHa. bensun.
Jlurpoun. Kepocun. Kpexkunr nedprenpoaykroB. TepmMuueckuil M KaTaIUTUYECKUN KPEKUHIH.
[Tuponus.

Kuciopoacoaepskamue opranu4eckue coeJMHeHus.

Kucnoponconepxammue opraHudeckue coeivHeHHsa. OIHOATOMHBIE MPENEIbHBIE CIMPTHI.
Knaccudukanus, HOMEHKIaTypa, MU30MEpHUsl CIUPTOB. MeTaHON M 3TaHOJ Kak MpeJCTaBUTENN
IIPEIEIbHBIX OJHOATOMHBIX CIUPTOB. IIepBUYHBIN, BTOPUYHBIM W TPETHUHBIM aTOMBI YIJIEpoOAa.
Bonopoanas cBsizb. XuMHUECKHE CBOWMCTBA (HA MPUMEPE METAHOJIA M ATAHOJIA): B3aUMOJICHCTBUE C
HaTpUEM KakK croco0 yCTAaHOBIEHMS HAJIMYUs TUIAPOKCOTPYIIIBI, PEAKIMs ¢ raJlor€éHOBOJAOPOAaMU
KaK croco0 IMOJIydeHHUsl pacTBOPHUTENEH, NeruapaTalus Kak crnocod moiaydeHus stuiaeHa. Peaxius
TOpeHus: CHUpPTHl Kak TomnuBo. CrnupTtoBoe Opoxenue. depmentsl. BopopoaHbie CBS3H.
[Ipumenenne MeTaHosa U 3TaHoNa. PU3NONIOrNYeCKOe JEHCTBAE METAHOJA U ATAHOJIA HA OPraHUu3M
4eJI0oBEKA. AJIKOTOJIU3M.

MHoOroatoMHele CHMPTBHL. OTWICHIVIMKOIb W TJIMLEPUH KaK IPEICTABUTENHM IPEIENbHBIX
MHOI0aTOMHBIX cIMpTOB. KauecTBeHHas peakiys Ha MHOIOATOMHBIE CIIUPTHI U €€ IPUMEHEHUE AJIs
pacno3HaBaHUs TIJIMIEpUHA B COCTABE KOCMETHYECKUX CpelcTB. I[IpakTmyeckoe NpUMEHEHHE
STWJIEHIJIMKOJIS U INIMLEpUHA.

®enoin. Apomatudeckue cnupThl. CTpoeHHe MOJeKynbl (peHona. BzaumHoe BiIusiHUE aTOMOB B
MoJieKyae ¢eHona. XUMHYECKUe CBOWCTBA: B3aWMOJCHCTBHE C HATpUEM, THAPOKCHIOM HATpPHUS,
opomom. KauecTtBeHHast peakius Ha (EHOII.

[Tpumenenue ¢penona.

KapOonuneusle coenuHenus. KapOoHunbHas rpynna. AJpferufHas rpynna. AJbIeTUibl.
Keronsl. 3oMepus n HOMeHKIatypa. [lonyyeHne u XuMHUYeCKUe CBOMCTBA albAEruaoB. Peakuuu
OKMCJICHUS U MPHCOEINHEHUs albJeruaoB. MeTtaHanb (hopMalibAerua) 1 3TaHaib (aleTaabaerun)
KaK MPeJCTaBUTEIN NPEACTbHBIX albJernioB. KauecTBeHHBIE peakui Ha KapOOHWIBHYIO TPYIITY
(peakmust «cepeOpsiHOTO 3epKayiay, B3auMojelicTere ¢ rugpokcuaom menu (II)) m ux npuMeHenwue
s OOHApYXEHUs TPEIeNbHBIX albJETHI0B B MPOMBIIIICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTh
anpaeruoB. [IpuMenenue opmanbaeruaa u aeTaibIeruia.

Kapbonosbie kucnorel. KapOokcunbHas rpymma (kapOokcorpynma). M3omepus wu
HOMEHKJIaTypa KapOOHOBBIX KHCIOT. OJHOOCHOBHBIE MpejaeibHble KapOOHOBBIE KHCIOTHI.
[lonyueHue OJHOOCHOBHBIX IPEAEIBHBIX KapOOHOBBIX KHMCIOT YKCYCHas KHUCJIOTa Kak
IPEJCTaBUTENb TPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOilcTBa (Ha
IIpUMEpEe YKCYCHOM KHCIJIOTBI): peakld C MeTalJJaMd, OCHOBHBIMM OKCHJIaMH, OCHOBAHMSIMH U
COJISIMM KaK IOJATBEP)KACHHUE CXOACTBA C HEOPraHWMYECKMMHU KHcioTaMu. Peakius stepudukanuu
KaK CIoco0 TMoNydyeHHs CIOXHBIX 3¢upoB. [IpuMeHeHHe YKCYCHOW KHCIOTH. MypaBbHHAs
kucioTa. Aueratsl. [IpencraBienue o BBICIIMX KapOOHOBBIX KUCIIOTAX.

Crnoxubie 2¢upbl 1 xupbl. Homenknatypa. [lomyueHue, XMMHUYECKHE CBOWCTBA CIIOKHBIX
s¢upoB. Peakuus srepuduxannu. CrnoxxHble 3Upbl KaK IPOAYKTHI B3aUMOJICHCTBUS KapOOHOBBIX
KHCIIOT co coupramMu. IlpuMeHeHnue CiloXHBIX d3(QUPOB B MNHUIIEBOW U mnapdroMepHOH
IPOMBIINIIIEHHOCTH. JKUpBbI Kak ClO0XHbIE 3(UpPHl TIMIEPHUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PacturenbHble W JKMBOTHBIE JKHPBL, UX COCTaB. Pacrno3HaBaHHWE pACTUTENBHBIX JXUPOB Ha
OCHOBAaHUM MX HENPEIENBbHOrO Xapakrepa. IIpumenenue xupos. ['Mapoian3 win oMbUIEHHE KUPOB
KaK c1oco0 MPOMBIIIIEHHOTO MOJyYEHHs! COJIeH BHICIIMX KapOOHOBBIX KHCIIOT.

MpbUT4 Kak COJM BBICHIMX KapOOHOBBIX KHCIOT. Moromue cBoiicTBa Mblia. CHHTETHYECKHE
MOIOIIME CPEACTBA.

VYraesoasl. Knaccupukanus yrineBonoB. MoHocaxapuiel. Onurocaxapuibl. Jlucaxapuabl.
Haxoxnenne yrneBomoB B npupozae. [nroko3a kak anbaeruaocnupr. bpoxkeHue TIIroKO3BI.



O®pykroza.  Caxaposza. ['mmponus caxapos3sl. Kpaxmanm u 1emiroio3a Kak OHOJIOTHYECKHE
noJiuMepsl. XMMHUUECKHE CBOWCTBA Kpaxmalsla U LIEJUII0JIO3bl (THAPOJIN3, KaueCTBEHHAs! peakius ¢
HoIOoM Ha KpaxMmall MU ee NpUMEHEHHe i OOHapy)KeHUs Kpaxmajia B MPOAYKTaxX MHUTaHUA).
[Ipumenenne u Ouonoruueckas poiib yrieBoJoB. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHaX Ha
pUMepe alleTaTHOTO BOJIOKHA. AneTuinenironosa Knaccudukanys BoIOKOH.

Nnentuduxanuss opraHuyeckux coeAuHeHW. ['‘eHeTmdeckas CBsA3b MEXAY KiIaccaMu
OpPraHMYECKUX COSAMHEHMMA. TUMBI XUMUYECKUX pEaKlUii B OPraHMYECKON XUMUH.
A3oTcoep:kalniye OpraHnyecKrue coeJuHeHusl.

AmuHOKHCIOTBL M Oenku. CocTtaB M HOMEHKJIaTtypa. AMHHBL. AMMHOrpynmna. AHWIHH.
[TonyuyeHue M XUMUYECKHE CBOWCTBA aHMJIMHA. AMMHOKHCIOTHI Kak aM(OTEpHbIE OpraHHMYecKHe
coenuHeHus. M3omepust 1 HoMeHKiatypa. bunonspusiii noH. Ilentuanas cBsa3b. buonornueckoe
3HaYEHUE O0-aMUHOKUCIOT. OO0iacTh MNpPUMEHEHHs] aMUHOKHUCIOT. XHUMHYECKHE CBOMCTBa
amuHokucioT. [lentuapt. [lonmunentuast. 'nunun. benku kak npupoansie Ouononumepsl. CoctaB u
CTpoeHHe OelKoB. XUMHUYECKHE CBOMCTBA O€IKOB: TMAPOuU3, NeHaTypauus. OOHapykeHue OenKoB
IpU MOMOIIM KadeCTBEHHBIX (LBETHBIX) peakimid. IlpeBpamieHus OeNKOB MUIIM B OpPraHU3ME.
buonoruueckue GpyHKIuM OEIKOB.

Azotconepkane rerepounkiandeckue coenunenus. Iupnaun. Iuppon. Iupumuaun. Ilypus.
A30THCTBIE OCHOBAHMSL.
Hyxnennoseie kucnotsl. Hykneornasl. KommieMeHTapHbIe a30THCTHIE OCHOBAHMS.
Xumus U 310poBbe yenoeka. Gapmakoaornueckasi XUMusl.
XuMus noJIMMepoB
[Tonmumeprr. Crenens mnoauMepuzanu. MoHoMmep. CTpykTypHOE 3BEHO. TepMOIIaCTHYHbIE
nonumepsl. Ctepeoperynspubie nonumepsl. [lonustunen. [omunponunen. IonuretpadTopaTrieH.
TepmopeakTuBHble monuMepbl. DeHonodopmanbaeruaabie cMoibl. [lnactmaccel. DeHOIIACTHI.
Awmmunorutactel. [lenornactel. Ilpuponnsii kayuyk. Pesuna. D6oHuT. CHHTETHYECKHE Kay4dyKH.
Cunrernueckue BosiokHa. Kanpon. JIaBcan.

TemaTn4yeckoe NIIAHNPOBAHUE, B TOM YHCJE € Y4eTOM padoueil mporpaMmsl

BOCIIUTAHUSA
paznen | TeMa Ypounasi 4acoB [MpakTtiy. | KoHTpOmBH.
NeATEeJIbHOCTD
1 Teopus xummnyeckoro | 165 met co nus 3
CTPOCHHUSI OPraHMYECKHX PO;KITS;H?I E}C’zigggo
coenmnenmii.  Ipupona %I(I)HCTaH’TI/IHa
XMMHYECKHUX CBsI3eil N p—.
[IronKkoBCcKoOro
(1857-1935)
2 Yr1.1eBO10pO/IbI 9 1 1
2.1 [Mpenensuble | JeHb comumapHocT | 2
YTJIEBOIOPOABI — aJIKAHBI B Oopb0e ¢
TEPPOPU3MOM.
2.2 Henpenensuble | BceMupHslil 1eHb 4 1

YIICBOMOPOABI  (QJKCHBI, | yUUTEIS
AJIKaJIUCHbI ¥ aJIKUHBI)

2.3 Apensl | Beepoccniicknii ypok 1
(apomartuueckue

0e30macHOCTH
YTJIEBOJOPObI)

IIKOJIBHUKOB




B cetu «HTEpHETY

2.4 TlpupogHbIC UCTOYHUKN 2
u iepepaboTka
YTJI€BOJIOPOJIOB
3 Kucaopoacoaepxamme 11 2
opraHuyeckue
coeJMHEeHUs
3.1 CiupTel 1 peHOIBI Jlenb poccuiickoi 3
HAyKH
BcemupHslii neHb
HUMMYHUTCTA
MexnyHapoaHbli
JKEHCKHUI IE€Hb
3.2 Anpaeruabl, KETOHBI U | JleHb KOCMOHABTHKH, 3 1
KapOOHOBHIE KHCIIOTHI 65 et co AHs 3armycKa
CCCP nepBoro
HUCKYCCTBCHHOTO
CIIyTHHKA 3eMJIs
3.3 CnoxHble 3(pupsL. BceemupHslii 1eHb 2
YKupbl 3emun
3.4 YrneBoabl 3 1
4 A3oTconep:xaime 5}
opraHnyeckKue
coeJMHEH U
S XuMus N0JIUMEpPOB 6 1
Uroro 34 4







