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Conep:xanue

1. Ilnanupyemsble pe3yabTaThl OCBOCHUS YU€OHOT O pemMeTa

Il Conepxanue yaeOHOroO mpeaMera

I1l. TemaTudeckoe miaHUPOBaHUE



1. IlnanupyemMblie pe3yabTaThl 0CBOEHHUS Y4eOHOI0 MpeaMera
1. IlpeanmeTHbIe

B pe3syasbTarte u3ydeHus:  y4yeOHOro  mpeamera  «XuUMHS»  HaA
YPOBHE Cpe/iHero o0uero 00pa3oBaHus:

BbinmyCKHUK Ha 0230BOM YPOBHE HAYUYUTCS:

— packpbIBaThb Ha NpPUMEpPax poJib XUMUU B (OPMHUPOBAHMM COBPEMEHHOH Hay4dHOU
KapTHUHBI MUPA U B IPAKTHUECKO IeSTEIHHOCTH YEI0BEKa,

— JIEMOHCTPUpPOBAaTh Ha IpUMEpax B3aWMOCBA3b MEKIYy XUMHEH U JIPYTMMHU
€CTECTBEHHBIMH HAayKaMU;

—  packpbIBaThb Ha MpUMEpax IMOJOKEHUS TEOPUH XUMHYECKOro cTpoeHus A.M.
bytneposa;

— noHMMath ¢usnueckuil cmbica Ilepuoguueckoro 3akona /[.1. MenzaeneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX MU
BEIIECTB OT DJIEKTPOHHOTO CTPOCHHUS aTOMOB;

—  OOBSICHATH MPUYUHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUNA 00
WX COCTaBE U CTPOCHUH;

— TIPUMEHATh TMpPaBUJAa CUCTEMAaTHYECKOW MEXIAYHApOJHOM HOMEHKJIATYpbl Kak
CpeICTBa pa3NUYCHUs U UIACHTU(DHUKAIINH BEIIECTB MO UX COCTaBY U CTPOEHUIO;

—  COCTaBJISITh MOJIEKYJISIPHBbIE U CTPYKTYpHbIE (hOPMYJIbl OPraHUYECKHX BELIECTB Kak
HocuTene WHGOPMAIMU O CTPOCHUU BEIIECTBA, €r0 CBOMCTBaX M MPHUHAIICKHOCTH K
OIpeIETICHHOMY KJIACCY COSAMHECHHIA;

—  XapakTepu3oBaTb OpPraHWYECKHE BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOICTBaM,
yCTaHABIUBATh TPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTepUCTHUKAMHU
BEIIECTBA;

—  TPUBOIUTH NIPUMEPHI XUMHUYECKUX PEAKIUH, pAaCKPBHIBAIOIINX XapaKTEPHBIE CBOMCTBA
TUIITUYHBIX npezmTaBHTeneﬁ KJIAaCCOB OPraHMYCCKHX BCIICCTB C LCIIbIO UX I/IILGHTI/I(i)I/IKaHI/II/I u
00BsICHEHHS 00JIACTH TPUMEHEHHSI;

—  TPOTHO3UPOBATH BO3MOXKHOCTb MPOTCKAHUS XMMHUYECKHX PEaKIUii Ha OCHOBE 3HAHUU
O TUIMAX XWMHYECKOH CBS3M B MOJEKYJIAaX PEareHTOB M HMX PEaKIMOHHOW CIIOCOOHOCTH;
HCIIOJIBb30BAaTh 3HAHHUA O COCTaBE€, CTPOCHHU H XHUMHUYCCKUX CBOHCTBax BCIIICCTB HJIsA
0€301acHOr0 MPUMEHEHHS B TPAKTUYCCKOMN e TEILHOCTH;

— MPUBOIUTH TPUMEPHI MPAKTUYECKOIO MCIONIb30BAaHUS MPOAYKTOB NepepaboTKu
HepTH W TPUPOMAHOTO Ta3a, BHICOKOMOJCKYJISIPHBIX COCJMHECHUH  (ITOJUATUIICHA,
CUHTETHUYECKOTO Kay4dyKa, al[eTaTHOT'0 BOJIOKHA);

— TIPOBOAMTH ONBITHI MO PACIO3HABAHWIO OPTraHUYECKUX BEIIECTB: TIIHMIICPUHA,
YKCYCHOHM KHCIIOTBI, HEINpeAeTbHBIX JKUPOB, TIIOKO3BI, Kpaxmalna, OeJIKOB — B COCTaBe
MUIICBBIX MMPOAYKTOB U KOCMCTHYCCKHUX CPCICTB;

—  BIAJETh MpaBUIAMH U MpueMaMu 0e30macHor paboThl ¢ XUMUYECKUMU BEIIECTBAMU
1 J1a00paTOpHBIM 000pPYIOBaHUEM;

—  YCTaHaBIMBATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKIUH W CMEIICHUS
XUMHUYCCKOTO paBHOBECUA OT PaA3JIMYHBIX (I)ElKTOpOB C OCJIBKO OMpPECACIICHUA ONTUMAJIbHBIX
YCJ'IOBI/II\/’I IMPOTCKaHUA XUMHUYCCKUX IIPOLCCCOB;

—  NPHUBOJUTH IIPUMEPBI TMAPOIINA3A COJIEH B IIOBCEAHEBHOM KU3HU YEJIOBEKA;

- NpUBOAUTL MPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ B IIpuUupoae,
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IMPOU3BOACTBCHHBIX MPOLECCAX U KU3HCACATCIIBHOCTH OPraHUu3MOB,

—  IPUBOJIUTH NPUMEPHl XUMHUYECKHX PEAKLUUH, pAaCKpBIBAIOIIUX OOLIME XUMHUYECKHE
CBOMCTBA IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

— TIPOBOAMTH pAcUeThl Ha HAXOXKJCHHUE MOJIEKYJISPHOM (POpMYIbI yrieBoaopoaa Mo
MIPOJYKTaM CrOpaHus U IO €r0 OTHOCUTENIBHOW IIJIOTHOCTH M MAacCOBBIM JIOJIIM 3JIEMEHTOB,
BXOJAILUX B €r0 COCTAaB;

—  BIaJETh IpaBwiaMu 0e30MacHOro 0OpalleHus ¢ eIKUMH, TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMU, CPEJICTBAMU ObITOBON XHMUU;

—  OCYHIECTBJIATH MOUCK XMUMHUYECKOW MH(POPMALUU TI0 HAa3BaHUSAM, HUJICHTU(UKATOPAM,
CTPYKTYpPHBIM (hOpMysIaM BELIECTB;

KPUTHUYECKH OLIEHUBATh M UHTEPIIPETUPOBATh XMMUYECKYIO HH(POPMAIUIO, COIEPIKAILYIOCS B
COOOIIEHUAX CPEeJICTB MaccoBoi MH(popMmanuu, pecypcax MHTepHeTa, HAyYHO-TIOMYNISAPHBIX
CTaThsIX C TOYKU 3PEHMS] E€CTECTBEHHO-HAYYHOM KOPPEKTHOCTM B LEISAX BBISBICHUS
OLIMOOYHBIX CYKJIEHUN 1 GOpMHUPOBAHUS COOCTBEHHOW MO3ULUY;

— TPEACTaBIATH MYTH  pelIeHUs  IJI00aNbHBIX  MpoOJeM, CTOSIMIUX — Iepen
YeJI0BEYECTBOM: IKOJIOTUYECKUX, IHEPTEeTUUECKUX, CHIPHEBBIX, U POJIb XUMUU B PEIICHUU
ATUX TPOOIIEM.

BI)IHyCKH]/IK Ha 02a30BOM YPOBHE MOJYIUT BOSMOKHOCTD HAYYUTHCH:

—  HWIIIOCTPHUPOBATH HA IMPUMEPAX CTAHOBJICHUC U 3BOJIIOLIUIO OpFaHHHGCKOﬁ XHUMHHU KaK
HAYKHM Ha Pa3/IMYHbIX UCTOPHUYCCKUX ITallaX €€ Pa3BUTHUAA,

—  HCMOJb30BaTh METO/bl HAYYHOTO MO3HAHUS MPU BHIMOJHEHUU MPOEKTOB M Y4eOHO-
HCCIIEI0BATEIbCKUX 3aJa4 10 U3YyYEHHUIO CBOICTB, CIIOCOOOB MOJNIYYEHHsSI M PACIIO3HABAHUS
OpPraHUYeCKUX BEIIECTB;

—  OOBSICHATH TPHUPOAY H CIOCOOBI 00pa3oBaHUS XUMHYECKOW CBSI3U: KOBaJEHTHOM
(TOMSIPHOM, HETIONSPHOI), HOHHON, METAIIMYECKOI, BOJIOPOAHON — C LEIbIO OMpe/esieHus
XUMHUYECKON aKTUBHOCTHU BELIECTB;

—  yCTaHaBIMBAaTh MEHETHUYECKYIO CBSA3b MEXKIY KIACCaMH OPTaHMYECKUX BEIIECTB IS
00OCHOBaHUSI TMPUHIUIHAILHON BO3MOXKHOCTH TIONYYCHHS OpPTaHHUYECKUX COCIUHEHUH
3aJJaHHOT'0 COCTaBa U CTPOCHMUS;

yCTaHaBIIMBATh B3aMMOCBSI3U MEXAY (hakTaMy U TEOPHUEH, MPUUYUHOM U CIeICTBUEM MPU aHAIIN3E
MPOOJIEMHBIX CUTyalluid U OOOCHOBAaHWUM NPUHUMAEMBIX PEIICHUNH Ha OCHOBE XUMHYECKHX
3HaAHUH

2. JIuuHOCTHBIE YV ]I

- HPaBCTBEHHOE CO3HAHME U IMOBEJCHHE HA OCHOBE YCBOEHUS OOIIEYETOBEUECKUX IIEHHOCTEH,

TOJIEPAHTHOTO CO3HAHMS U TOBEJICHUS B MOIUKYITYPHOM MHpE, TOTOBHOCTH U CIIOCOOHOCTH

BCCTU AHAJIOT C APYTUMU JIFOAbMU, JOCTUIaTh B HEM B3aUMOIIOHUMAaHW, HAXOAUTh O6HII/IC neinun

U COTPYIHHUYATH I UX TOCTHKEHUS;

— MPUHATHE TYMAHUCTUYECKUX [IEHHOCTEH, OCO3ZHAHHOE, YBAKUTEILHOE M JIOOpOKEIaTeIbHOE
OTHOILIEHHUE K APYTOMY YeJIOBEKY, €ro MHEHUIO, MHPOBO33PEHHIO;

— CIIOCOOHOCTB K COIICPCIKUBAHNIO U (1)OpMI/Ip0BaHI/I€ IIO3UTHUBHOI'O OTHOLICHUS K JIFOAAM, B TOM
YuCJIC K JUIOaM C OrpaHU4Y€HHBIMH BO3MOXKHOCTAMHU 3J0POBbSI W HWHBAJIWIAM; 6epe>KH0e,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K (DU3MUECKOMY U TICHUXOJIOTHYECKOMY
3JI0POBBIO APYTUX JIFOJIEH, YMEHUE OKa3bIBATh MEPBYIO TTOMOIIIb;

— (popMupoBaHHE BBIPAKEHHOM B TMOBEJACHWUW HPABCTBEHHON TMO3UIMHU, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBHIOOPY /100pa, HPaBCTBEHHOTO CO3HAHUS M TMOBEJCHUS Ha



OCHOBE YCBOEHHSI OOIIeueI0BEUECKUX IIEHHOCTE M HPaBCTBEHHBIX YYBCTB (UeCTH, JOJTa,
CHIPaBEUTMBOCTH, MUJIOCEPAHSI U PYKETIO0Hs);

— pa3BUTHE KOMIIETCHIMN COTPYJHUYECTBA CO CBEPCTHUKAMM, ACTHMH MIIAJIIETO BO3pACTa,
B3pOCIBIMU B 00pa3oBaTeNbHOM, OOILECTBEHHO IIOJE3HOHM, Yy4eOHO-HCCIea0BaTeIbCKOM,
IIPOEKTHOW M IPYrUX BUAAX NEATEIBHOCTH.

— MHUPOBO33PEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAYMMOCTH
HayKH, TOTOBHOCTb K HAay4YHO-TEXHHYECKOMY TBOPYECTBY, BIJIAJICHHUE JOCTOBEPHOM
nHpopMalueil 0 NepeaoBbIX JTOCTHKEHUAX U OTKPHITUSAX MUPOBOW M OT€UECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOILIECTBA;

— FOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHWIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUH BCEW XKU3HU; CO3HATENLHOE OTHOIIEHWE K HEMpPEepPHIBHOMY OOpPa30BaHUIO KaK
YCIIOBHIO YCIICIITHOM MPO(ECCHOHATLHON U OOIIECTBEHHON JCSATEIbHOCTH;

— HKOJIOTMYECKas KyJbTypa, OepekHOE OTHOLIEHHS K POJHOM 3emiie, MPUPOJHbIM OoraTrcTBam
Poccun m mMupa; moHuMaHue BIUSHUS COLUAIbHO-I)KOHOMUYECKUX MPOLECCOB HA COCTOSIHHUE
IIPUPOIHON M COLMAIBHON CpENbl, OTBETCTBEHHOCTh 3a COCTOSIHME MPUPOJIHBIX PECYPCOB;
YMEHHUS U HaBBIKK Pa3yMHOI'0 IIPUPOOIOIB30BaHMsI, HETEPIIUMOE OTHOILIEHHE K JEHCTBUSAM,
MPUHOCSIIIMM BpE] SKOJIOTMH; MPUOOPETEHHE OIbITa KOOI 0-HAIIPaBICHHOM JIeSTENbHOCTH;

— ACTETHUYECKOE OTHOUIEHWS] K MHpPY, TOTOBHOCTbH K 3CTETHYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.
3. MeranpeameTtHbie Y'Y /|

PeryasituBHbIe
BbINyCKHUK HAYYHTCS:

—  CaMOCTOSITENILHO OMpEAeNsATh LT, 3a/1aBaTh MapaMeTpPbl U KPUTEPHUH, TIO KOTOPHIM
MOKHO ONPEJICIHUTh, YTO IEJIb JOCTUTHYTA;

— OIICHUBAaThb BO3MOXKHBIE TIOCIEACTBUSA JOCTHDKEHHMS TIOCTaBICHHOW LeIH B
NESITEILHOCTA, COOCTBEHHON JKU3HU M KU3HU OKPYKAIOIIMX JIFOJCH, OCHOBBIBASsCh Ha
COOOPKEHHSIX STUKU U MOPAJIH;

—  CTaBUTH U POPMYITUPOBATH COOCTBEHHBIC 33/1a4H B 00pa30BaATEIIHHON AEITETLHOCTH U
KU3HEHHBIX CUTYaITUsX;

— OIICHHUBAaTh PECYpPCHl, B TOM YHCIE BpeMs M JPYrHe HEMaTepUAIbHBIE PECYPCHI,
HEOOXOIUMBIC TS JOCTHUKCHHSI IIOCTABIICHHOM I1ETTH;

— BBIOMpaTh MyTh JOCTIIKECHUS €M, TUIAHUPOBATh PEIICHHE IMOCTaBICHHBIX 3aj1ad,
ONTUMU3HPYS MaTePHATLHBIC U HEMaTepUATBHBIE 3aTPATHI;

—  OpraHu3oBbIBaTh 3(PPEKTUBHBIN MONCK PECypCOB, HEOOXOTUMBIX HJIS JTOCTHXKEHUS
MIOCTaBJICHHON IETIN;

COIOCTABJIATD MOJYYEHHBIN PE3yNIbTaT AE€ATEIbLHOCTHU C IIOCTABICHHOM 3apaHee IeIbIo

ITo3HaBaTeIbHBIE

BbInyCKHUK HAYYHTCS:

— HCKaTh W HAXOAUTh OOOOIIEHHBIE CIOCOOBI pEIICHHS 3a/lad, B TOM YHCIIE,
OCYILIECTBIIATh Pa3BEpHYTHII MH()OPMALIMOHHBIA TOUCK M CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHbIE U TTO3HABATEIIbHBIC) 3a/1a4H;

— KPUTHYECKH OIICHHBATh W HUHTEPIPETUPOBATH WHGPOPMAIMIO C Pa3HBIX MO3UIUH,
pacmo3HaBath U (PUKCUPOBATH MPOTUBOPEUUS B MH(OPMAITMOHHBIX UCTOUHUKAX;
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—  HCHOJb30BaTh PA3NMYHBIE MOJAEIBHO-CXEMAaTUYECKUE CPEACTBA IS MPEACTABICHUS
CYLLIECTBEHHBIX CBSI3€M M OTHOUIEHWH, a TakKXKe IPOTUBOPEUYU, BBISIBJICHHBIX B
WH(POPMAITMOHHBIX UCTOYHHUKAX;

— HAaxXOAWUTb U IMIPUBOAUTH KPUTHUYECKHE AapryMEHTBHl B OTHOIUCHWM [JEHCTBUU U
CY)KJEHUI JpYroro, CIIOKOWHO W pPAa3yMHO OTHOCUTBCS K KPUTHYECKHM 3aME4YaHUsIM B
OTHOUIEHUH COOCTBEHHOI'O CYKIEHHS, paccMaTpuBaTb HMX KaK pecypc COOCTBEHHOIO
pa3BUTUS;

—  BBIXOJUTDH 34 PAMKHU yqe6Horo npeaMeTa U OCylCCTBIISITh HCHCHaHpaBHeHHBIfI ITIOHNCK
BO3MOXKHOCTEH 1A IIUPOKOro nNepeHoca CpcaACTB U CII0COO0B I[eﬁCTBPIH;

— BBICTpauBaTh HWHAMBHIYaJbHYIO  00pa30BaTElIbHYIO  TPACKTOPHIO,  YUHUTHIBAs
OTpaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHbBIE OTPAaHUUYCHUS;

- MCHATH U YACPKMUBATH Pa3HbIC ITO3UIIUHN B MO3HaBaTEILHOMN JACATCIIBHOCTH.
KommyHukaTnBHbBIC
BbInyCKHUK HAYyYHTCH:

—  OCYILECTBJIATH JIEJTOBYI0 KOMMYHHUKAIIMIO KAK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMHU
(xak BHYTpH 00pa30BaTEeIbHON OpTaHU3aAINH, TaK U 32 €€ MpeesiaMu ), MOA0UPaTh
MapTHEPOB TSI ACITOBOM KOMMYHHUKAIIMH UCXOS U3 COOOpaKEeHUHN Pe3yIbTaTUBHOCTH
B3aUMOACHCTBUS TUYHBLIX CUMITATHIA;

— TIpPH OCYIIECTBIECHUU TPYNIOBOW PaOOTHI OBITh KaK PYKOBOAMTENEM, TaK U UJICHOM
KOMAaH/IbI B Pa3HBIX POJsX (T€HEpaTop UACH, KPUTHK, UCIIOTHUTEIb, BRICTYNAIONTNH, SKCTIEPT
U T.J.);

—  KOOPIWHHPOBATh U BBIMIONHATH PabOTy B YCIOBHSIX PEAIBHOTO0, BUPTYAIBHOTO W
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS;

—  Ppa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIOIB30BAHUEM
aJIeKBaTHBIX (YCTHBIX M TUCHMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

pacro3HaBaTh KOH(IMKTOI€HHbIE CUTYallud W MpPEeJOTBpallaTh KOHQIMKTBI A0 UX AKTUBHOM
¢a3pl, BBICTpaMBaTh JEJIOBYI0 M O00pa30BaTENbHYI0O KOMMYHHUKAIUIO, H30eras JTUYHOCTHBIX
OLICHOYHBIX CYKJICHUU

Il. Conep:xanue yueGHOr0 npeamera.

OCHOBBI OpraHu4ecKoil XUMHHU

[losiBneHne u pa3sBUTHE OPraHUYECKOM XMMHM Kak Hayku. [Ipenmer opranudeckou
XUMUUA. MecTo M 3HAa4eHUE OPraHUYEeCKOM XHMMHHM B CHUCTEME ECTECTBEHHBIX HayK
XVMMUYECKOE CTPOEHHME KaK IOpSIIOK COEOUHEHMsS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPHUH XUMHUYECKOI'O CTPOEHMSI OpraHMYeCKHUX
coequHeHnii A.M. byrtiepoBa. YriaepoaHblii CKEJIET OpraHudecKord Mosiekyibl. KpaTHOCTh
XMMHYECKON CBSI3U. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOI'O CTPOEHHS MOJEKYJI.
W3omepusa u uzomepsl. [lonarue o ¢pyHkumoHanpHoOW rpynmne. IIpuHuunsl knaccupukanuu
OpraHM4ecKux coennHeHuil. CucremMaTudyeckas MeEXJIyHapoJIHas HOMEHKJIarypa |
MIPUHIIMITE 00pa30BaHUsl HA3BAHUI OPTaHUYECKUX COCTMHCHHIM.

Anxanbl. Cmpoenue monexynvt memana. I'omonoruueckuil psia ankanos. ['omomoru.
Howmenknarypa. U3omepust yriiepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHUS (PU3NUECKUX
CBOMCTB. XMMHUYECKHE CBOWCTBA (Ha IMpHMEpPEe METaHa M 3TaHA): PEaKUUU 3aMeIICHUs
(rajoreHupoBaHue€), AETUAPUPOBAHUS KaK CIIOCOOBI MOMYYEHUs] BaXKHEHUIINX COCTUHEHUH B
OpraHM4ecKkoM cuHTe3e. ['opeHue mMeTaHa Kak OJHMH M3 OCHOBHBIX HCTOYHUKOB TeIlla B
MIPOMBILIUIEHHOCTH U ObITy. HaxoxaeHue B mpupojae M MpUMEHEHHE alKaHoB. [louwsamue o
YUKTIOANIKAHAX.

Ankenwsl. Cmpoenue monekyavl dmuneHda. ['OMOJIOTUYECKUH psii  AJIKEHOB.
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Homenknarypa. U3omepust yriepoaHoro CKeneTa v MOJIOKEHHST KpaTHOW CBSI3U B MOJIEKYJIE.
XvMuYecKkue  CBOMCTBA  (Ha  mpuUMepe  OTWICHA):  peakluud  MPUCOEIUHEHUs
(rajoreHupoBaHHe, lUOpPUPOBAHUe, TUIPATALUS, 2UOPO2AI02eHUPOBaHUe) KaK CIocod
MOJy4YeHUs1 (YHKIMOHAIBbHBIX IPOU3BOJHBIX YIJIEBOAOPOAOB, ropeHus. llonmumepusanus
STUJIEHA KaK OCHOBHOE HAIpaBJIEHWE €ro Hucnoib3oBaHus. llommstunen  kak
KPYITHOTOHHAXHBIA IPOAYKT XMMHYECKOI0 IPOM3BOACTBA. [IpuMeHeHue sTuIeHa.

Anxaauensl U Kaydyku. [loHatue 00 ankanuMeHax Kak YIJIEBOJOPOJAX C JBYMs
IBOWHBIMH cBsi3AMU. [lonmumepusarus auBuHmia (OyragueHa-1,3) kak crmocod MomxydeHus
CUHTETUYECKOIO Kaydyka. HaTypalbHbII M CHUHTETHYECKHM Kaydykd. Bylkanuzauus
Kayuyka. Pe3una. [IpuMeHeHne KayuyKa U PE3UHBI.

Anxunsl. Cmpoenue moaekyavl ayemuaena. I'omonornyeckuil psia ankuHos. Homenknarypa.
N3omepust yriiepogHoro ckejiera M MOJOXKEHUS] KPATHOM CBSI3M B MOJIEKYJE. XHUMHYECKUE
CBOWicTBa (HAa TmWpuUMepe aleTHIeHA): peakuu MpUcoeTuHEHM(TaJoreHHPOBaHHE,

eudpuposanue, TUIpaTanusi,
2UOPO2aNoceHUpOB8anue) Kak CIoco0 TOMy4YeHHUs TIOJUMEPOB W JPYTHUX IOJIE3HBIX
npoAykToB. ['opeHHe aleTuiaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU IS
CBapKHU U Pe3KU MeTaJIOB. [IprMeHeHue areTuiena.

Apenbl. beH30m Kak TMpeacTaBUTENh apOMaTUYECKHX YIriIeBOAOponoB. CmpoeHue
Monekynbl Oen3on1a. XUMHUECKHE CBOMCTBA: pEaklMM 3aMelIeHUs (TaJOreHUpPOBAHHE) Kak
croco® TMONydeHHWs] XUMHUYECKUX CPEIACTB  3allUThl  PAaCTEHUH, MPHUCOCITUHEHUS
(rumpupoBaHHME) Kak JI0Ka3aTeJIbCTBO HEMPEJAENbHOrO0 xapakrepa OeH3oma. Peakums
ropenus. [Ipumenenue 6ensona.

Cruptel. Knaccudukanusi, HOMEHKIATypa, U30MEpHs CIUPTOB. MeTaHONl M ATaHOM
KaK TIPEJCTABUTENIN TMPEACIbHBIX OJHOATOMHBIX CIUPTOB. XHMMHYECKHWE CBOMCTBA (Ha
IpUMepe MeTaHoJla M ATaHOjla): B3aMMOACHCTBHE C HATPHEM KaK CIOCO0 YCTaHOBJICHHS
HaIW4YUs THAPOKCOTPYIIBI, PEAKIHs C TaJIOrC€HOBOAOPOJAMH KaK CHOCO0 TMOTy4YeHHs
pacTBOpUTENeH, AETUApATALMS KaK CIIOCO0 MoTydeHus dTuieHa. Peakius ropeHus: CiiupThl
Kak TornBo. [Ipumenenne Meranona u staHona. Ousnonornyeckoe IEHCTBUE METAHONA U
3TaHOJIa HAa OpraHu3M 4YeJlOBEeKa. OTWICHIJIMKOIb U TJIMIEPUH Kak MpPeACTaBUTEIN
MpeAeIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas! peakius Ha MHOTOaTOMHBIE CITUPTHI 1
ee MpHUMEHEHHE JIs pAaclo3HaBaHUs TIJIMIEPUHA B COCTaBE KOCMETHYECKHX CpPEJCTB.
[IpakTHueckoe NpuMEHEHNE FTUICHTIIUKOMIS U TJIMLEpUHA.

®enon. CrpoeHue MoOJEKynabl (GeHona. Bzaumuoe 6nusHue amomos 6 MOJeKyie
Qenona. Xumuueckue ceoiicmea: 63aumooelucmseue ¢ Hampuem, UOPOKCUOOM HAMPUS,
opomom. [Ipumenenue dheHona.

Anppernapl. MeraHanb ((popManbieru) W dTaHadb (aUeTalbAeTHI) KaK MpeACTaBHTEIN
NpenenbHbIX anpAerugoB. KauecTBeHHblE peakiuu Ha KapOOHWIBHYIO Tpymiy (peakuus
«cepedpsiHOro 3epKaiay, B3aumoeiicteue ¢ ruapokcuaoM memu (I1) u ux npumenenue s
OOHapyXeHHs MpEJebHBIX albJICTHI0B B MPOMBIILICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTH
anpaeru1oB. [Ipumenenue GpopManbaeruaa u aneTaibaeruia.

KapOoHoBbie KuCHOTBL. VYKCyCHash KHUCJIOTa Kak HpPEJICTaBUTENb IPEIeIbHBIX
OIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHUMHUYECKHE CBOWCTBA (Ha IMpHMEpPEe YKCYCHOM
KI/ICJIOTBI): p€aknuu € MCTa/UlaMU, OCHOBHBIMU OKCHAAMH, OCHOBAHHAMH W COJIAMU KaK
MOATBEPKIACHUC CXOACTBA C HCOPIraHMYCCKHUMHU KHUCIOTAMMH. PeaKHI/IH BTCpI/I(l)I/IKaHI/II/I Kak
CrIoco0 MONY4YEHUs! CIIOKHBIX 3pupoB. [IpuMenenne ykcycHol kuciotsl. [Ipencrasienue o
BBICHINX KapOOHOBBIX KHCIOTAX.

Crnoxubie 3¢upsl u xupbl. CroxHble >QHUPH KaK MPOAYKTHl B3aUMOCHCTBHS
KapOOHOBBIX KHUCIOT CO CHUpTaMu. I[IpuMeHeHHe CIOXHBIX S(UPOB B MHUIIEBOH U
napQpOMepHO MPOMBIIIIEHHOCTH. JKUpBI KaK CIOKHBIE 3(QHUPBI TIUICPHHA W BBICIINX

7



KapOOHOBBIX KHCJIOT. PacTuTenbHble M KMBOTHBIE XXHUpbI, MX cocTaB. Pacno3HaBaHue
PacTUTEIBHBIX XKUPOB HA OCHOBAHMHU MX HEIPENEIBHOrO Xapakrepa. IIpuMeHeHue xupos.
I'uaponu3 wim OMBIJICHHE )KUPOB KaK CIOCO0 MPOMBIIIIIEHHOTO MOMYyYeHHs COJeH BBICIIMX
KapOOHOBBIX KUCJIOT. MbBUIA KaK COJM BBICHIMX KapOOHOBBIX KUCIOT. Morouiye cBOMCTBa
MBLIA.

VYrnesonbl. Kiaccudukammst yrmeBomoB. HaxokjeHue yrieBogoB B MPHPOIE.
I'moko3a kak anpaerunocnupt. bpokenue rmokosbl. Caxaposa. [uodponus caxaposol.
Kpaxman u nemnonos3a kak OMoJoruyeckue noauMepsl. XUMUYECKHEe CBOMCTBA Kpaxmana U
LEJITI0NI03bI (THAPOIN3, KaueCTBEHHAsI peakus ¢ HOA0M Ha KpaxMal U ee IPUMEHEHHE s
OoOHapy)KeHMsI Kpaxmaja B MpOAyKTax nuUTaHus). IIpumeHeHue u Ouosnoruyeckas poib
yrieBosioB. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOrO BOJIOKHA.

Wnentudukanuss OpraHu4ecKUX COCOUHEHUU. [ enemuueckas C6:A3b  MedHCOY
Kaaccamu opeanuyeckux coeounerutl. TUTIBI XUMUYECKUX PEAKLIU B OpraHM4eCKON XUMUU.

AmuHOKHCIIOTEI 1 Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak amM(pOTepHbIE
opraHuueckue coenuHeHus. [lenTumHas cBs3b. buonornmyeckoe 3HaYCHHE 0.-aMUHOKHCIIOT.
OO6nactu mpUMEHEHHMs] aMUHOKHCIOT. benku kak mnpuponansle Ouomnonaumepsl. CocTaB H
cTpoeHue 0enKoB. XMMHUECKHE CBOMCTBA OCIKOB: THAPONH3, NeHarypamus. OOHapyxKeHHne
OCNIKOB MpH TOMOIIM KayeCTBEHHBIX (IIBETHBIX) peakiuid. [IpeBpareHuss OSIKOB MUIIH B
opranusme. buonornueckue GyHKIUN OEIKOB.

Teopeanecmle OCHOBbI XUMHH

Crpoenune BemectBa. CoBpeMeHHass MOJENb CTPOEHUS aroma. OJIEKTPOHHAs
KoH(purypamus atoma. OcHosHoe u 8030yacOeHHbvle cocmosnus amomos. Kiaccudukanuys
XUMHYECKHX 3JIEMEHTOB (S-, P-, O-a1eMenTsb). OCOOCHHOCTH CTPOEHHS SHEPreTHUECKHUX
ypoBHell aromoB d-snemenToB. Ilepmoamueckas cuctemMa XuUMHYeckuX siementoB J[.M.
Menpeneea. ®uznueckuii cMbica [lepuonnueckoro 3akona .M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB JJEMEHTOB M HUX COCAMHEHUH MO NepuojaMm |
rpynnaM. OJEKTPOHHas NpUpoJa XUMHUYECKOH CBA3H. DJIEKTPOOTPULATENIBHOCTH. Bubl
XUMHYECKOH CBSI3U (KOBaJEHTHAs, MOHHAsI, METANINYECKas, BOJOPOAHAS) U MEXaHU3MBI €
obpazoBanust. Kpucmaniuueckue u amopguvie eewecmsa. Tunvl Kpucmaiiuyeckux
pewemox (amomHas, MONeKyIAPHAs, UOHHAS, MemAaliuieckds). 3a8ucumocms usuieckux
ceoticmé gewjecmea om muna Kpucmaiiuveckor pewtemxu. I[lpuunHBI MHOroo0Opaszus
BEILIECTB.

XUMHYECKHE peakiuu. ['OMOreHHble U reTeporeHHbie peaknuu. CKOpOCTh peakiuu, e
3aBUCHMOCTh OT PazIUYHBIX (DAKTOPOB: MPHUPOJBI PEAruPYIOIIUX BEIIECTB, KOHIIEHTPAUHU
pearupyromux BEIIECTB, TEMIEPATyphl, IUIOMIAAN PEAKUUOHHOW ITOBEPXHOCTH, HaJUYUA
Katanuzatopa. Pollb KaTaau3aTopoB B TPUPOJAE W IMPOMBIIUICHHOM IPOU3BOJICTBE.
OOpatumocTh peakiuil. XUMHUYECKOE paBHOBECHE M €ro CMEIIeHHWE IMOJA JIeHCTBUEM
pa3nuYHBIX (PAKTOPOB (KOHIIEHTPALUS PEarceHTOB WIM MPOAYKTOB PEAKIUH, JaBIICHUE,
TeMIiepaTypa) JUisl CO3JJaHUs ONTHMAJIBHBIX YCIOBUU MPOTEKAHUS XMMHYECKHX IPOIIECCOB.
ﬂucnepCHble cucmemnl. ITlousmue o KO]Z]ZOM@CZX (30]11/[, 2€]Zu). Hcemunnoie pacmeopbl.
Peaknuu B pacTBOpax SJEKTPOIUTOB. pH pacTBOpa Kak MOKa3aTeldb KUCIOTHOCTH CPE[IbI.
I'maponus coneil. 3HaueHWe THAPOIM3a B OWOJIOTHYECKUX OOMEHHBIX IpoIleccax.
OKHCIIUTENBHO- BOCCTAHOBUTENBHBIE PEAKIIMU B MPUPOJIE, POU3BOJICTBEHHBIX IMpoLieccax 1
KN3HCACATCIIBHOCTU OpI‘aHI/IBMOB. OKI/ICJII/ITGJILHO-BOCCTaHOBI/ITeJIBHLIG CBOﬁCTBa HpOCTLIX
BEIIECTB — METAJJIOB TJIABHBIX M MOOOYHBIX MOATPYII (MEIb, >K€JIe30) U HEMETAJJIOB:
BO/IOPOJIa, KHCIIOpOJa, TajJoreHoB, cepbl, a3oTa, ¢ocdopa, yriepona, kpemuus. Kopposus
METAJIJIOB: BUIBl KOPPO3WH, CHOCOOBI 3alIUTBl METANIOB OT KOPPO3HH. IAeKMPOAU3
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pacmeopos u pacniagos. lIpumenenue 3nekmpoau3a 6 NPOMuLULIEHHOCHU.
XUMUA ¥ KU3Hb

Hayunbple MeToapl MO3HAHUS B XUMHW. VICTOUHHKM XHMHYECKOW HWH(POpPMAIUH.
[Mouck wuHpOpMaMU 1O Ha3BaHUAM, HAEHTU(UKATOpAM, CTPYKTYpHBIM QopMmyam.
MojnenupoBaHie XUMUYECKUX IMPOLIECCOB U SABICHUM, XUMUYECKUll AHAIU3 U CUHMe3 KaK
METO/Ibl HAYYHOr' O TO3HAHHUS.

Xumusa u 310poBbe. JlekapcTBa, (epMEHTBHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC
Bozbl. [IpoOnembl, CBs3aHHBIE C TMPUMEHEHUEM JIEKApPCTBEHHBIX MIperapatoB. BpemHbie
NPUBBIYKA U (DAKTOpBI, pa3pylIaoImIue 3J0pOoBbe (KypeHHE, YIOTpEOJICEHHE aiIKoroJs,
HapkoMaHus). PanimonansHoe nutanue. Iluwesvie dodbasku. OCcHO8bL NUUE8OU XUMUL.

Xumust B TOBCEAHEBHOM KHU3HU. Motolue u unctaime cpeacrsa. Cpeocmea 60pvobl
C ObIMOBLIMU HACEKOMBIMU. peneiienmyl, uHcekmuyuovl. CpeincTBa JIMYHOW TUTHEHBI U
kocmeTukd. [lpaBuna Oe3omacHoi paOOTBl € €AKUMH, TOPIOYUMH M TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMHU OBITOBOW XUMUHU.

XHUMHS U CEIIBCKOE XO035IMCTBO. MI/IHepaJ'ILHLIC H OPraHUYCCKUC y,[[06peHI/I$[.

CpenctBa 3alUTHI PACTEHUH.

Xumus u sHepreTtuka. [IpupoaHbpie HCTOYHUKH yriieBoaopoaoB. [IpupoaHslii U MOMYyTHBIN
He(pTsAHOM ras3bl, UX cocTaB U wHcnoinb3oBaHue. CoctaB HepTH U ee mepepaboTka.
Hedrenpoayktel. OxtaHoBoe uucino OeH3uHa. OXxpaHa OKpYyKaloUled Ccpeasl INpu
He(dTenepepabOTKe U TPAHCIOPTUPOBKE HE(TENPOIYKTOB. AJBTEpHATHUBHBIE HCTOYHHUKH
SHEPrUu.

Xumus B crpoutenbctBe. Llement. beron. [logbop onTHManmbHBIX CTPOUTENBHBIX
MaTepHaJIOB B IPAKTUYECKON 1E€ATEIbHOCTH YEJIOBEKa.

XuMusg M IKOJIOrHsa. XHMHUYECKOE 3arpsA3HEHHE OKPYXKAIOWEH Cpeasl U €ro
nociencteust. Oxpana rupocdepsl, MOUBbI, aTMocdepsl, Gpropsl U GayHbl OT XUMUYECKOTO
3arps3HEHUS.

Tunbl pacyeTHbIX 32124

Haxoxxnenne MonekymsipHOi (hopMyIIbl OpraHMYECKOr0 BEIIECTBA IO €ro ITIOTHOCTH
Y MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAAIIMX B €r0 COCTaB, MJIU 10 MPOAYKTaM CrOpaHHUS.
PacueTsl MaccoBoi 1011 (Macchl) XMMHUECKOTO COETMHEHUSI B CMECH.

Pacuetsr maccel (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJTHO U3
BEIIECTB JIaHO B U30OBITKE (MMEET MPUMECH).

Pacuetst MmaccoBoii uauM  00BEMHOW JOMM BBIXOJA TMPOJIYKTAa pEaKUUH OT
TEOPETHUYECKU BO3ZMOXKHOT'O.

Pacuets! TernoBoro addexra peakium.

PacueTsl 00HLEMHBIX OTHOILIEHHUI ra30B IpHU XUMHUYCCKUX PCAKIIHAX.

Pacyersr macchl (00beMa, KOMMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CIIH OHO W3
BEIIECTB JAaHO B BHJIE pPacTBOpa C ONPEACICHHOM MacCOBOM JOJEH PACTBOPEHHOIO
BEII[ECTBA.

Tembl NpakTHYECKUX PadoOT:

KauecTBennoe OIpeCacCiICHUC yricpoaa, BOAOPOJa MU XJiOpa B OpPraHHYCCKHX
BCIICCTBAXx.

Pacno3naBanue mjiJactmMacce u
BOJIOKOH.



Pemenne SKCIICPUMCHTAJIBHEBIX 3a/1a4 Ha IMOJTYYCHHUEC OPraHNn4CCKHUX BCUICCTB.

Pemenue SKCIICPUMCHTAJIbHBIX 3aga4 Ha  pacClio3HaBaHUC
OPraHUYCCKHX BCIICCTB.

Nnentudukanys HEOPTaHWMYECKUX COSTUHCHUM.

[Tonmyuenue, cobupaHue u pacmo3HaBaHHUE Ta30B.

Pemienue skcnepuMeHTaNbHBIX 3a7ad Mo TeMe «MeTauibly.

Pemenue skcnepuMeHTANIbHBIX 3a7a4 1o Teme «Hemeranby.

Pemenue sxcriepuMeHTanbHbIX 3a7a4 110 TeMe «l eHeTnueckas CBsI3b MEXKy KilacCaMu

HEOPTaHUYECKUX COCTUHEHUI.

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «['eHeTHUecKkast CBA3b MCKOY KilaCcCaMU

OPraHu4YCCKUX COCIUHEHUI.

Uccnenosanue

CBOWCTB

OenkoB. (OCHOBBI ITHIIEBOMH

XHUMHU.

HccnenoBanne NUIIEBBIX 100aBOK.
YcrpaHneHue BpeMEeHHOM )KECTKOCTH BOJIBI.

KauecTBeHHEIC PC€aKMu Ha HCOPTraHUYCCKUC BCUICCTBA U NOHBI.

HccnegoBanue BIUSHUS Pa3JIMIHBIX (I)aKTOpOB Ha CKOPOCTb XUMHYECKOMN pcaKknuu.

I1l. TemaTuyeckoe NIAHUPOBAHUE

Pa3pen, Tema

KoanyecTBo 4acoB

IIpakTnyeckas
YacTh MPOrpaMMbl

KonTpoabubie
padoThI

10 xkaacc (34 4)

1.BBenenue .

2CtpoeHue u
Kiaccuukanus
OpPraHUYEeCKUX
coeauHeHni. Peaknuun
B OPraHUYECKOMN
XUMHH

3 YrieBonopoisl

4
Kucnopoaconepxaniue
OpraHUYEeCKue
COCIMHECHUA
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5.A30TcozepKalue
OpraHu4ecKue
COEIUHEHHNS

[IpakTrueckas 1
pabora-1

6. brnonornueckn

AKTHUBHBIC BCIICCTBA.

7.MIcKkyCcCTBEHHBIE U
CUHTCTHUYECKUE
OpPTaHUYECKUE
COCIMHEHMSI.

[TpakTnueckas
pabora-1

11 kaace (33 v)

1.Metonnl TO3HAaHUS B
XAMHUHA

2. CtpoeHue aTroma u
[Teproanueckuii 3aK0H
.. Mennaeneena

3.CtpoeHue BeriecTBa

13

[IpakTnueckas 1
pabora-1

4. XumMuueckue
peakuuu

5. BemectBa 1 ux
CBOMCTBA.

[TpakTrnueckas 1
pabora-2

11

[OKyMEeHT noAnuncaH 3/1eKTPOHHOW NoANUCbIO
Onepatop 3[40 000 "KomnaHus "TeH3op"

DNeKTPOHHbIW AOKYMEHT 4652b1bd-8b0e-4fcd-94d3-2253750d7ffd

OrnpaeneHo MKOY BepxHenanaexosckas CLU, Jlewésa MapuHa leHHaabeBHa, MpexkTop
19.08.2021 13:18 (MSK), Ceptudukat N2 01D6FBA849D85480000000072C4B0002




