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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUWA YYEBHOI'O IPEAMETA «XUMMWS»

I/Izyqem/le XHMHH B OCHOBHOI IIIKOJIe llaéT BO3MOKHOCTD JOCTHYDb CJICAYIOIIUX PE3yJIbTAaTOB B HANPABJICHUU JUYHOCTHOI'0 PasBUTHUSA:

®  BOCHHTaHHE POCCHICKOH rpakTIaHCKOW MACHTHYHOCTH: MATPUOTH3MA, TIOOBH U yBakeHHA K OTedecTBY, YyBCTBA TOPIOCTH 3a CBOIO PonuHYy, 3a pOCCHICKYIO
XMMHYECKYIO HayKy;

e  (GopMHPOBaHHE I[EIIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMCHHOMY YPOBHIO Pa3BUTH HAYKH U OOIICCTBCHHOU MPAKTHKH, & TAKKE COIIMATBHOMY,
KYJIbTYPHOMY, I3bIKOBOMY M [yXOBHOMY MHOTOOOpa3ui0 COBPEMEHHOTO MUPa;(hOPMHUPOBAHUE OTBETCTBEHHOT'O OTHOIICHHUS K YUCHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpa3BUTHUIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHHUIO M TIO3HAHUIO, BEIOOPY MPOQHIBHOTO 00pa3oBaHusl Ha OCHOBE HH(OPMALIUHU O CYIIECTBYIOLIHX
npodeccHsix U JIMYHBIX MPO(HECCUOHATBHBIX MPEANOYTEHUH, 0COZHAHHOMY TIOCTPOCHUIO HHANBUIYaJIbHOW 00pa30BaTeIbHON TPAEKTOPHHU C YUETOM YCTOWYHBBIX
TIO3HABATCIIbHBIX HHTEPECOB,

e  (QopmupoBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTEIBHOM, OOIMIECTBCHHO MOJIE3HON, YIeOHO-HUCCIIeIOBATEILCKON, TBOPYECKOH M NIPYTHX BHAAX
NeSITeITbHOCTH;

e  (QopmupoBaHNE MOHUMAaHUS [ICHHOCTH 30POBOT0 U Oe30macHOro 00pasa KHU3HH; YCBOCHHUE MPABIII HHINBUAYAIFHOTO M KOJUICKTUBHOTO 0€301T1ac HOTO TIOBEACHUS B
Ype3BBIYANHBIX CUTYAIHAX, YTPOKAIONINX KA3HU H 3JJOPOBBIO JTFOJICH;

e  (QopmHpoBaHHE MO3HABATEIHEHOW U HH(OPMAIIMOHHOM KYJIBTYPHI, B TOM YHCIIE Pa3BUTHE HABHIKOB CAMOCTOSITEIIBEHON PabOTH ¢ Y4eOHBIMU MOCOOW SIMH, KHHUTaMH,
JOCTYITHBIMH HWHCTPYMEHTAMHU M TEXHHUYECKHUMH CPEJCTBAMU HH(OPMAITHOHHBIX TEXHOJIOTHIA;

e  (GopMHPOBaHHE OCHOB YKOJIOTHYECKOTO CO3HAHMS HA OCHOBE MPH3HAHUS [ICHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSIX U HEOOXOAUMOCTH OTBETCTBEHHOTO, OEPEKHOTO
OTHOILIEHUS K OKpY’Karolleil cpene;

o Pa3BUTHUEC TOTOBHOCTU K PEIICHUIO TBOPYCCKHUX 3a/ia4, YMCHHUA HAXOAUTH aJICKBATHBIC CIIOCOOBI IIOBCACHUSA U B38.I/IMOI[61‘/’ICTBI/ISI C HapTHépaMI/I BO BpEMA y‘ICGHOﬁ u
BHey‘Ie6H0ﬁ JACATCIBbHOCTH, CII CO6HOCTI/I OILICHUBATh HpO6HeMHLIe CUTyallu U OTICPATHUBHO MPHUHUMATh OTBETCTBEHHLIC PCIICHUS B pa3JIMUYHbIX NPOAYKTUBHBIX BUIaX
JesTeNIbHOCTH (yueOHasi MIOMCKOBO-UCCIeI0BaTENbCKas, KIIyOHas, MPOEKTHAs, KPYXKKOBas U T. TII.).

JIngHOCTHBIC PE3yIbTaThl OCBOSCHHS MPOTPAMMBI CPEeIHETO 00IIeTro 00pa3oBaHUs JOCTUTAIOTCS B X0A¢ OOyUEHUSI XUMHUHU B €IMHCTBE yUeOHOH U
BOCHUTATENIbHOHU JeaTeIbHOCTH OpraHu3ailuyd B COOTBETCTBUU C TPAJULMOHHBIMU POCCUUCKHUMH COLMOKYJIBTYPHBIMUU 1yXOBHO-HPABCTBEHHBIMU
EHHOCTSIMU, IPUHSATHIMHU B OOIIIECTBE MpaBUJIaMH U HOPMaMHU MOBEJICHHS, U CIIOCOOCTBYIOT IIpoIleccaM CaMOMO3HAHUS, CAMOPAa3BUTHS U COITHATA3AITHUN
o0y4Jaroumxcs .

JIM9HOCTHBIC pe3yIITAaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIC B YACTH:

HanI/IOTI/II{GCKOFO BOCIIMTaHUA

1. IEHHOCTHOI'O OTHOIICHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY,HCTOPHUYECKOMY U HAYYHOMY HACJIEJIHIO, IOHUMAaHMs 3HaYEHUs XM- MUYECKOI HayKH B
J)KU3HU COBPEMEHHOT0 00IIeCcTBa, CIIOCOOHOCTH BJIaJAeTh JOCTOBEPHON MH(pOPMAIIUEH O NEePETOBBIX JOCTHKEHHUSIX U OTKPBITHUSIX MHPOBOM U
OTEUYECTBEHHOU XHUMHH, 3aMHTEPECOBAHHO- CTH B HaAyYHBIX 3HAHUAX 00 YCTpOHCTBE MUpa U OOIIECTBA;

I'paskaHcKOro BOCIIUTAHUS

2. npeaAcTaBJICHUA O COUUAJIBHBIX HOpMAax M MpaBujIax MEXKJIUY- HOCTHBIX OTHOILICHUMN B KOJIJICKTUBEC, TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM
ACATCIIBHOCTHU ITPHU BBIIMTOJIHCHUHN y‘-Ie6HBIX, IIO3HaBa-TCIIBHBIX 3a71a4, BBIIMTIOJTHCHUN XUMHUYICCKHUX DKCIICPUMCHTOB, CO3/1a- HUHN y‘-IC6HLIX IIPOCKTOB,



CTpEMJICHHUS K B3aMMOIIOHMMAaHHWIO U B3aW- MOIIOMOIIY B IpoOIiecce 3TOW yueOHOM AesITeIbHOCTH; TOTOBHOCTH OLIEHHBAaTh CBOE MOBEJACHUE U
IMOCTYIIKA CBOUX TOBApHIIEH C IMO3U- [IUM HPAaBCTBEHHBIX M IIPABOBBIX HOPM C yIETOM OCO3HAHMS ITOCJIEI-CTBUH OCTYITKOB;

HCHHOCTI/I Hay4YHOT'0 TTO3HAHUA

3. MUPOBO33PEHYECKUX NPEACTABICHUN O BELIECTBE U XUMHUYE- CKOM peaKIUH, COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO Pa3BU- THs HAYKHU U
COCTAaBJISIFOIIAX OCHOBY JUISI TOHUMAaHUS CYIIIHOCTH Ha- YYHOU KapTHHBI MHpa; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHO- CTSX Pa3BUTHUS IIPUPOIHI,
B3aHMOCBS35IX YEJIOBEKA C MPUPOAHOU CPEION, O pOJIM XMMHUHU B NO3HAHMUM dTUX 3aKOHOMEPHOCTEM;
4. mo3HaBaTCIbHBIX MOTUBOB, HAIIPABJIICHHBIX HA MOJYYCHUE HO- BhIX 3HAHHUIN 110 XUMHHU, HCOOXOTUMBIX JIJIsI OOBSICHCHUS HAOII01ae- MBIX IIPOIECCOB U

SIBJICHUH;

5. mo3HaBaTeabHON U HHPOPMAITHOHHON KYyIbTYPHI, B TOM YHCIJIC HABBIKOB CAMOCTOSITEIFHON pabOTH ¢ y4eOHBIMU TEKCTAMH, CIIpa- BOYHOMI
JIUTEpaTypOH, JOCTYIHBIMUA TEXHUYSCKUMH CPEeICTBaMH HHDOPMAIIMOHHBIX TEXHOJIOTHIL;

6. nmHTepeca K OOYUYCHHIO U MO3HAHUIO, TF0003HATEIBHOCTH, TO- TOBHOCTH U CIIOCOOHOCTHA K CaMOOOpPa30BaHUIO, UCCIICIOBATCIIBCKOM IEITEIbHOCTH, K

OCO3HaHHOMY BHIOOPY HAIIpaBJICHHOCTH U YPOBHS OOY4YEHUS B JallbHEHIIEM;

®opMHupOBaHUS KYIbTYPHI 3J0POBbS

7. 0OCO3HaHUSI ICHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOLICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIA 00pa3 )KHU3HHU, OCO3HA- HUS
IMOCJEICTBHI U HENPHUATHUS BPEIHBIX MPUBBIYEK (ynoTpeOiie- HUs adKoroJisi, HAPKOTHUKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIFOIe- HHS MPaBHII
0e30MacHOCTH IIpU OOpallleHUU C XUMUYECKUMH BEllle- CTBAMU B OBITY M pealibHOM KHU3HU;

Tpynosoro BocriuTanus

8. KOMMYHHKAaTHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO I10JI€3- HOMH, Yy4eOHO-HCCIIEOBATEIILCKOM, TBOPUYECKON M APYTHX BHAAX Jes- TEIILHOCTH;
WHTEepeca K MPaKTUYEeCKOMY HM3Y4YeHHUI0 npodeccuii uTpyaa pa3iMuHOrO pojia, B TOM YHCJIE€ Ha OCHOBE NPHUMEHEHHUs NpEeJ]- METHBIX 3HaHHUH MO
XHUMHH, OCO3HAHHOTO BHIOOpa MHAMBHUIYAJIbHON TPA€KTOPHUH MPOIOJDKESHUSI 0Opa30BaHUs C YYETOM JIMYHOCTHBIX HH- TEPECOB M CIIOCOOHOCTH K
XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MO~ TpeOHOCTEi;

DKOJIOTHYECKOr0 BOCIIUTAHMS

9. 3KOJOTHYECKH IIEJICCOOOPa3HOTO OTHOIICHHUS K MPUPOJC KaK MCTOYHHKY JKHU3HH Ha 3eMiie, OCHOBE €€ CyIIeCTBOBaHHUsI, MOHUMA- HUS
IEHHOCTHU 3J0POBOTO B 0e30ImacHOT0 00pa3a KU3HU, OTBETCTBEH-HOIO OTHOIICHUS K COOCTBEHHOMY (DU3UYESCKOMY H IICUXUYCCKOMY 3J0POBBIO,

OCO3HaHUs IIEHHOCTH COOIIIOJICHHUsS MPaBUII OE30ITaCHOrO IIOBEJCHUS HpH padoTe C BEHISCTBAMH, a TaKXXE B CHUTYyallHsAX, YIpO- >KaroIlIuX
3J0POBBIO U )KU3HU JIOJICH;

10. cnocoGHOCTH NPUMEHSTh 3HAHUSI, TTIOJIydaeMble TIPU U3y4de-HUNU XUMUH, Il PELISHHs 3a/1a4, CBSI3aHHBIX C OKPY Karolleid npu-poaHoOi

cpe)loﬁ, ITOBBIIIICHUA YPOBHHA 3KOJIOTHYECKOM KYJIBTYPbI, OCO3HAaHUs rno6aabLHOro XapakTepa 3KOJIOT'HYCCKUX HpO6J'I€M u Hy-Teﬁ UX peHICHUA
IocpeaACTBOM METOJ0B XUMHHU;

11. PKOJIOrHYECKOTO MBIIIJICHUSA, YMCHUSA PYKOBOACTBOBATHCA UM B HO3HaBaTCHLHOI>i, KOMMyHPIKaTPIBHOﬁ " COHI/IaHLHOﬁ IIPpaKTUKE .



MeTtanpeaMeTHBIMH pe3yJbTATAMH OCBOCHMSI OCHOBHOI 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOIO 0011ero 00pa3oBaHHUs SIBJISIIOTCS:

®  OBJIAJICHUE HABBIKAMH CAMOCTOSTEIBHOIO IIPHOOPETEHNST HOBBIX 3HAHUM, OpraHn3aliy Y4eOHOH JIESITeNbHOCTH, TIOUCKA CPEJCTB €€ OCYIIECTBIICHUS;

e  yMCHME IJIAHUPOBATH IIyTH JOCTHKEHHS IeJIed Ha OCHOBE CaMOCTOSITEJIFHOTO aHAIN3a YCIOBUH CPEACTB MX JOCTI)KEHHS, BBIICIIATH AIbTEPHATHBHBIE CTIOCOOBI
JOCTIDKEHHS LIENIN M BEIONpaTh HanbosIee d3pPEeKTUBHBINA CLIOC00, OCYIIECTBIATE II03HABATEIHHYIO Pe(hICKCHIO B OTHOMICHUHN NEHCTBHI TI0 PEIICHUIO YIeOHBIX U
MTO3HABATENBHBIX 33/1a4;

e  yMCHHE IOHUMATh NPOOJIEMY, CTaBUTh BOIPOCHI, BEIIBUTATh TUIIOTE3Y, AaBATh ONPEACICHUS MOHATHAM, KIacCH(UIMPOBATh, CTPYKTypHPOBaTh MaTepHuai, IPOBOIUTH
9KCTIEPUMEHTHI, apIYMEHTHPOBATh COOCTBEHHYIO IO3HMLHUIO, (OPMYIHPOBATh BHIBOABI M 3aKIIOUCHHS;

e  yMEHHE COOTHOCHUTb CBOM JECHCTBHUS C MIAHUPYEMBIMH PE3yIbTaTaMH, OCYLIECTBIATh KOHTPOIb CBOEH NEATENBHOCTH B IIPOLIECCE JOCTIKEHHS PE3yNIbTaTa, ONPEAeIsaTh
CHoCOObI ICUCTBUI B paMKax MPEUIOKEHHBIX YCIOBHH 1 TPeOOBaHUI, KOPPEKTUPOBATH CBOM JICHCTBUSI B COOTBETCTBUHM C H3MEHSIONICHCS CHUTYyalue;

e  (opMHpOBaHHUE U Pa3BUTUE KOMIICTEHTHOCTH B 00JIACTH UCIIOJIb30BaHHS MHCTPYMEHTOB U TEXHHYECKHUX CPEACTB HHPOPMAIMOHHBIX TEXHOJIOTHH (KOMIBIOTEPOB U
HpOFpaMMHOFO-O6CCHC‘IGHI/I§I) KakK PIHCprMeHTaJ'H:HOﬁ OCHOBBI pa3sBUTUSA KOMMYHUKATUBHBIX U IMMO3HABATC/IbHBIX YHUBCPCAJIBHBIX y‘Ie6HI)IX ﬂeﬁCTBHﬁ;

° YMEHUE CO3[aBaTb, MNPUMCHATb H HpeO6p8,30BbIBaTI> 3HAaK1 U CUMBOJIbI, MOJICJIN U CXEMBI JJI pCIICHUA y‘le6HLIX U IIO3HABATCJIbHBIX 3aJda4,

e  yMeHHME M3BJIeKaTh HH(POPMAIHMIO M3 Pa3IUYHbIX HCTOYHUKOB (BKIIIOYAsl CPEICTBA MACCOBON MH(POPMAIIUH, KOMITAKT-TUCKH Y4eOHOT0 Ha3HA4YCHUs, PECYPCHI
WnTtepHeTa), CBOOOAHO TMOJIB30BATHCS CIIPABOYHON JIUTEPATYpPOH, B TOM YHCIIE M Ha JICKTPOHHBIX HOCHTE- JIX, COOJIIOAAaTh HOPMBI MH(OPMAIMOHHOH
n30MpaTeNbHOCTH, STHKY;

e  yMCHME Ha NIPAKTUKE MTOJIH30BATHCS OCHOBHBIMH JIOTHYECKUMH MPUEMAMH, METOAaMH HaOIIOICHNUS, MOAETINPOBaHNUS, 00BSICHEHNS, PEIICHHs IPOOJIeM, IIPOrHO3UPOBAHUS U
Ap-;

e  yMEHME OPraHW30BaTh CBOIO )KU3Hb B COOTBETCTBHH C IPE/ICTABICHUSMH O 3/10POBOM 00pa3e XHU3HH, IpaBax U 00s3aHHOCTSIX IPaKIaHUHA, IEHHOCTAX OBITHS, KYJIBTYPHI U
COILIMAIBHOTO B3aUMOJIEHUCTBHS,

o YMEHUE BBINTOJIHATH MMO3HABATCIIBHBIC U IMTPAKTUYCCKUC 3a/laHNA, B TOM YHUCJIC MPOCKTHBIC,

o YMEHUE CAMOCTOATCIILHO U apr'YMEHTUPOBAHHO OIICHMBATH CBOU HeﬁCTBI/IH u HEﬁCTBHﬂ OJHOKJIACCHUKOB, COJACPKATECIIBHO 000CHOBBIBAs MPpaBUJIBHOCTH WJIH OIIO0YHOCTD
pe3ynbTaTta u crocoba 1efcTBHSA, a/IeKBaTHO OLIEHHBATH OOBEKTUBHYIO TPYAHOCTDH KaK Mepy (PaKTHYIECKOTO MITH MPEIIO0IaraeMoro pacxo/ia pecypcoB Ha pelieHue 3a1aqn, a
TaKXXe CBOM BO3MOKHOCTH B JOCTIKEHHH IIETTH ONPEAETIEHHON CIIOKHOCTH;

e ymeHume paboTare B rpymie — 3((eKTuBHO COTpyIHMYATh U B3aHMMOJACHCTBOBATH HA OCHOBE KOOPAMHALMHM PA3IUYHBIX MO3UIHI IPH BEIPAOOTKE OOIIETO peIIeCHHS
B COBMECTHOW JESTENIbHOCTH; CIyIIaTh NapTHEPA, (POPMYJIMPOBATh U apT'yMEHTUPOBATH CBOE MHEHHE, KOPPEKTHO OTCTAaNBaTh CBOIO IO3MIIMI0 U KOOPJIMHUPOBATH €€ C
MO3MIMEeH MapTHEPOB, B TOM YHCIIE B CUTYallU CTOJIKHOBEHHS MHTEPECOB; MPOJAYKTUBHO pa3periaTh KOHQIMKTH HA OCHOBE y4ETa HHTEPECOB M IMO3UINH BCEX eTo
YYacCTHHUKOB, TIOMCKA U OIIEHKH aIbTEPHATUBHBIX CIOCOOOB pa3pelieHus KOH(IMKTOB.

MeTal‘[pe)IMeTHBIe pPE3YIbTATBl OCBOCHUSA O6paSOBaTeJ’IBHOﬁ IIpoO- rpaMMBI IO XUMHUH OTPAXKAKOT OBJIAZJCHUC YHUBCPCAJIbHBIMHU ITO3HA- BATCJIbHBIMUA

JOEUCTBUSIMHU, B TOM YHCJIE:

bazoBeIME TOTHYECKIMHU HCﬁCTBHﬂMH

o 1. YMEHHUEM HCIIOJIB30BATH HpI/IéMI)I JIOTUYCCKOT'O MBbIIUJICHUA ITPHU OCBOCHUHN 3HAHUMN: PaCcKpbIBaTb CMBbICII XUMHUYCCKHUX MOHSITHH (BLI- ACIIAThE HUX
XapakKTCpHBIC IIPU3HAKH, YCTaHAaBJIWBATh B3aWMMOCBI3b C APYTUMHU HOHSITI/ISIMI/I), HUCIIONBb30BaTh ITOHATHUA OJIsA OOBSICHCHUS OTACIBbHBIX (l)aKTOB nu
ﬂBJ’IeHPIﬁ; BBI6I/IpaTB OCHOBaHHUA WU KPUTCPUHN OJIA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYECKHUX BCIICCTB M XHUMHYCCKUX pC€ak- HHﬁ; yYCTaHaBJIUBAaTh NMPUYIHUNHHO-
CJIICACTBCHHBIC CBs3U MCIKAY 00b- eKTaMu HU3YyUYCHUSA; CTPOUTH JTOTHYCCKUEC PACCYIKIACHUA (I/IHILyKTI/IB- HBbIC, NCAYKTHUBHBIC, I10 aHaJ’IOFI/II/I); AcIaTb
BBIBOJbI U 3aKJIFOYCHMUS,



2. YMCEHHUEM MPUMCHATH B IMPONESCCE MO3HAHUS CUMBOJIMYCCKUEC (3HaKOBLIe) MOJOCIHU, UCITOJIB3YEMBIC B XUMHU, HpeO6pa30BBIBaTI) IITUPOKO NMPUMCHACMBIC B
XUMHWHU MOACIBHBLIC MPCACTABJICHUSA — XHU-MHUYECKUM 3HAK (CI/IMBOJ’I 3J'IeMeHTa), XUMHUYCCKasa (bopMyna 1 ypaB- HCHHUC XUMHUUYECCKOM peakuuu — IIpHu
peUICHUN y‘Ie6HO-H03HaBa-TCHLHLIX 3ajaad,; C y‘-IéTOM 9THUX MOJACIIBHBIX HpeILCTaBHeHI/Iﬁ BbBIAB- JIATh U XapaKTCPU30BaTh CYNICCTBCHHBIC ITPU3HAKHU
U3yvdacMbIX 00BEKTOB — XUMHUYECKHX BCIICCTB U XUMHNUYCCKHUX peaKHHﬁ;

ba3oBeIME Hccieq0BaTENBCKUMHU JEHCTBUIMU

3. YMCEHHUECM HUCIIOJIb30BAaTh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHHS, 4@ TAKIKC B KAa4CCTBC OCHOBBI AJIs (l)OpMI/I-

4. mprnoOpeTeHne ONbITA MO IUIAHUPOBAHMIO, OPraHU3aLMHU U IIPO- BEACHUIO YUSCHUYECKUX SKCIIEPMMEHTOB: YMEHHE HAOII0AaTh 3a X0- JOM IpoIiecca,
CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro pPe3yiabTaT,popMyInpoBaTh 0OOOIIEHNS U BBIBOJBI 10 PE3yJIbTaTaM NPOBEAEH- HOTO OIBITA, HCCIEIOBAHMUS,
COCTaBIISITh OTYET O MIPOJACIIaHHOM pa- 60Te;

Paboroii ¢ nadopmarmeit

5.

6.

10.

YMEHHEM BBIOMpaTh, aHAIM3UPOBATh U HHTEPIIPETUPOBATH HH-(OPMALIHIO PA3JINYHBIX BUAOB B (POPM IIPEICTABICHUS, ITOJIyIaeMyI0 U3 Pa3HbBIX
HCTOYHHUKOB (Hay4YHO-TIOIYJISIpHAS JINTEpaTypa XUMHUYE-CKOT'O COJIEPXKaHMs, CIIpaBOYHBIE TOCO0Ous, pecypchl IHTepHEeTa);

YMEHHEM NPUMEHATh PAa3JINYHbIE METOAbI U 3aIIPOCHI IIPH MO-HUCKEe U O0TOOpe MH(POPMAIIMN U COOTBETCTBYIOMINX JTAHHBIX, HEOO-XOIUMBIX
JUIsi BBINOJIHEHHsI Y4YeOHBIX W II03HABATEJIbHBIX 3aj/lad OINpENeIEHHOro THMa; NPUOOpPETEeHHE OIbiTa B O0O0JIACTH HCIIOJNb30- BaHMUS
HHGPOPMAITNOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHUH, OBJlaJe- HUE KyJIbTYpOH aKTUBHOT'O MCHOJIb30BaHUS PA3JIMYHBIX IIOMCKO- BBIX CUCTEM;
YMEHHEM HCIIOJIB30BaTh W aHAJIW3UPOBaTh B IIpollecce YYEOHOW M HMCCIEIOBATENILCKON IesTeIbHOCTH HHGOPMAIMIO O BIHUSHHUU IPO-
MBIIIJIEHHOCTH, CEJILCKOTO XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKpY’Kalolleld MpUpOaHOM Cpeasl;

yHI/IBepcaJ'ILHBIMI/I KOMMYHUKAaTUBHBIMU Z[eﬁCTBPIfIMPI

YMEHHEM 3a7aBaTh BOIPOCH (B XOA€ AHaJIOTa W/WIM AUCKYC- CHH) MO CYIIECTBY O0OCYyXXIaeMOH TeMbl, GOpPMYyJINPOBATh CBOU IPEN- JOKEHUS
OTHOCHUTEIBHO BBINOJIHEHUS MIPEIIOKEHHON 3a1a4u;

npruoOpeTeHne OoNnbITa MPE3SHTAINN PE3YJIbTATOB BBHITIOJIHEHHUS XUMHYECKOr0 SKCIIepUMeHTa (11a00opaToOpHOTo OITbITa, J1A00paTOPHOI pabOTHI 11O
HCCJIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO POESKTa);

3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMH ITO3HA- BAaTEJIbHOM M MCCIEAOBATEIBCKOMN NESITEIBHOCTH IPU PEIICHUH BO3- HUKAFOIIAX
npo6yieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COrJIaco-BaHUs MO3ULUK (00CYKIeHNs, 0OOMEH MHEHHUSIMHU, KMO3TOBBIC IITYPMbI» U 1P .);

YHI/IBCpcaJ'H)HI:IMI/I peryiasaTUBHBIMU HeﬁCTBHﬂMI/I

11.

12.

YMEHHEM CaMOCTOSITEIILHO ONPEACIATh IIeJIH JACITEIbHOCTH, IUIAHUPOBAThb, OCYHIECTBISTH, KOHTPOJIHUPOBATH M IIPH HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JICSITCIBHOCTh, BBIOHMpaTh Hauboiee 3¢Gp(PEeKTUBHEBIC CIIOCOOBI pEIICHUs YYeOHBIX W II03HABaTCIBHBIX 3a- Jad,
KOPPEKTUPOBATh MPEIJIOKCHHBIN alITOPUTM JCHCTBUNM HPH BbI- MNOJHCHUU 3aJaHUNU C y4ETOM IIOJYYCHUS HOBBIX 3HAHUN 00 M3ydac- MBIX
00BEKTaX — BEMIECTBaX U PEaKHsIX;

YMEHHUEM HCIOJb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPE/I- JIaraeMbl€ B YCIIOBUM 3aJaHUM .



B pesynbrate usydenus yueOHOTo mpeaMeTa « XUMHUs» Ha YpOBHE CPETHET0 00Iero o0pa3oBaHus:
BbInycKHHK HAyYHTCH:

PACKpBIBATh Ha MPUMEPAX POJIb XUMHUH B ()OPMHUPOBAHUU COBPEMCHHON HayJYHOU KApPTHHBI MUPA M B IPAKTUUCCKON JCSITEIBHOCTH YEJI0BCKA;

JICMOHCTPHPOBATh HA MPUMEPAX B3aUMOCBSI3b MEXK/Y XUMHUEH U IPYTUMU €CTECTBCHHBIMHU HAYKaAMI,

pacKphIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUU XUMHUYIECKoro cTpoerusi A.M. ByTieposa;

noHuMaTh (usuueckuii cMpica [eproandeckoro 3akona /.M. MeHzeneeBa u Ha ero OCHOBE OOBSICHATH 3aBUCHMOCTH CBOWCTB XMMHUYECKHUX DJIEMEHTOB M 00pa30BaHHBIX
HMH BEIIECTB OT HJIEKTPOHHOI'O CTPOCHHS aTOMOB;

0OBSICHSITH IPUYHHBI MHOTOOOPA3Hs BELIECTB HA OCHOBE OOIIUX MPECTaBICHUN 00 UX COCTABE U CTPOCHUH;

MIPUMEHATH IpaBUJIa CHUCTEMATHYECKOH Me)KI[yHapOZ[HOﬁ HOMCHKJIaTYpPbI KaK CpE€ACTBa pa3JIMUCHUA U I/I[[CHTI/I(bI/IKaI_II/II/I BCHICCTB IO UX COCTaBY U CTPOCHUIO,

COCTaBJIATh MOJICKYJISIPHBIC W CTPYKTYPHBIC (POPMYJIBI OPraHUYECKHUX BEUICCTB KaK HOCUTENICH MH(POPMALMU O CTPOCHHUHU BEIECTBA, €r0 CBOWCTBAX U MPHHAIJICKHOCTH K
OIpE/IeICHHOMY KJIaCcCy COEIMHEHHUI;

XapaKTEeprU30BaTh OPraHNMYCCKUC BCHICCTBA MO COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIUBATh MPUYUHHO-CJICACTBCHHBIC CBA3U MCEXKAY JaHHBIMU XapaKTCPHUCTUKAMU
BEIIICCTRA,;

MPUBOJUTH MPUMEPHl XUMHUYECKUX PEAKIUH, PACKPHIBAIONIMX XapaKTepHbIE CBOWCTBA TUIHMYHBIX MPEACTABUTENEH KIACCOB OPraHWYeCKUX BELIECTB C IENBI0 HX
uaeHTU(UKANNT U 00BSICHEHHS 00JIACTH MPUMEHEHHUS;

MPOTHO3UPOBATh BO3MOXKHOCTh IMPOTEKAHHS XHUMHYECKHX PEaKIUii Ha OCHOBE 3HAHUH O THUINAX XUMHYECKOW CBS3M B MOJIEKYJaX PEareHTOB M WX PEaKIMOHHON
CIIOCOOHOCTH;

HCIIOJIb30BATh 3HAHHS O COCTABE, CTPOSHUU M XUMHYIECKHUX CBOMHCTBAX BELIECTB Uil O€30MACHOTO MPUMEHEHHUS B IPAKTHUECKOM e TeIbHOCTH;

[PUBOJMTh MPUMEPHI MPAKTHYECKOTO HCIHOJB30BAHUS MPOJIYKTOB MepepadoTku He(hTH W NPHUPOJHOIO ra3a, BHICOKOMOJICKYISIPHBIX COCIUHEHHH (IOJMITUIICHA,
CHHTETHYECKOTO KayuyKa, al[eTaTHOrO BOJIOKHA);

MPOBOAUTE OIIBITHI IO PAacCllO3HABAHWIO OPTaHUMYCCKHUX BEIIECTB: TIIULCPHUHA, chyCHOﬁ KHUCJIOTBI, HECOPEACIbHBIX XHUPOB, TJIIOKO3bI, Kpaxmala, 6eHKOB — B COCTaBC
MMUIICBBIX MMPOJAYKTOB U KOCMETHUCCKUX CPEJICTB,

BJIaJIETh NMPABUIIAMH U NTpHeMaMu 0e301acHOl paboThl C XMMHUUECKHMH BEIIECTBAMH U J1TAOOpaTOpHBIM 000PYIOBaHHEM;

YCTaHaBJIMBATh 3aBUCHUMOCTH CKOPOCTH XUMHYECKOH p€ako U CMCUHICHUA XUMHYCCKOTO PAaBHOBECHUA OT PA3TIMYHBIX q)aKTOpOB C IS0 OMPEACICHUA ONTHUMAJIBbHBIX
YCIOBHI TPOTEKAHUS XUMHUYECKUX TPOIIECCOB;

MIPUBOIUTH IIPUMEPHI THAPOIU3a COJICH B IIOBCETHECBHOM JKU3HU YCIIOBCKA,;

MIPUBOJUTH IIPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEEHBIX PEAKIUIA B IPUPOIE, IPOU3BOACTBEHHBIX MIPOIECCaX U )KU3HECITEIIEHOCTH OPTaHU3MOB;

MIPUBOJUTH IIPUMEPHI XUMUYECKUX PEAKIIUN, PACKPBIBAIOIIUX OOIIAE XUMHUUECKUE CBOMCTBA MPOCTHIX BEIECTB — METAJIIOB M HEMETAJLIOB,

MPOBOJIUTH PacyeThl HA HAXOXJICHUEC MOJICKYJSPHOW (HOPMYIBI YIIIEBOJOPOJA IO NMPOAYKTaM CTOpPaHHS W IO €r0 OTHOCUTEIBHOW IUIOTHOCTH M MAaCCOBBIM JOJISIM
9JICMCHTOB, BXOOAIIUX B €T0 COCTaB,

BJIAJICTH MpaBHUJIaMU 6e30HaCHOFO 06pame1—mﬂ C €¢IKUMHU, TOPIOYNMHU U TOKCHYHBIMHA BEUICCTBAMU, CPEACTBAMU 6BITOBOI71 XUMHH,

OCYIIECTBIIAT IIOMCK XUMHYECKONW MH(POPMAIIUH 110 HA3BaHUSIM, HACHTUPHUKATOPAM, CTPYKTYPHBIM (OpPMyJIaM BEIIECTB;

KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH XUMHUYECKYI0 HH(OpMALINIO, CONEPIKAILYIOCS B COOOLICHUSIX CPECTB MaccoBoi nudopmanuu, pecypcax MHrepHera, Hay4HO-
MOMYJISIPHBIX CTAThsX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOI KOPPEKTHOCTH B LIEIISIX BBISBICHHS OLIMOOYHBIX CYXKICHUN U (OPMUPOBaHKS COOCTBEHHOM ITO3HIINY;
MPEACTABISITh MyTH PELICHHs TJI00aJbHBIX MPOOJIEM, CTOSIIUX Mepe] YeIOBEUYECTBOM: HKOJOTHYECKHX, YHEPreTUUYECKUX, ChIPHEBBIX, U POJb XMMHH B PEIICHHH ITHX
npo0OJem.



BbInycKHHK MOJIyYUT BO3MOKHOCTH HAYUHThHCS:

*  ULIIOCMPUPOSAMb HA NPUMEPAX CINAHOBNIEHUE U IGONIOYUIO OP2AHUYECKOU XUMUU KAK HAYKYU HA PA3TUYHBIX UCTIOPUYECKUX DIMANAX ee pa3eumusl;

®  UCNONBL308AMb MEMOObL HAYUHO20 NOSHAHUSA NPU 8bINOIHEHUU NPOEKMO8 U YUeDHO-UCCIe008amenbCKUX 3a0ay No U3YYeHUIo C80UCms, Cnocob08 NoayueHUs u pacnosHasaHs
Op2aHUYECKUX Belecns;

®  00®BACHAMb NPUPOOY U CROCODBL 0OPAZ0BAHUA XUMUHUECKOU C8A3U. KOBALEHMHOU (ROIAPHOU, HENOIAPHOU), UOHHOU, MeMAalIIUuiecKol, 8000POOHOU — C Yelblo Onpedeienus
XUMUYECKOU aKMUSHOCMU 6eUeCcTng;

®  YCMAHABIUBAMb 2EHEMUYECKYIO C853b MeXHCOY KAACCAMU OPeAHUYECKUX gewyecme 0 0O0CHOB8AHUS NPUHYUNUATLHOU 603MONCHOCTIU NOLYYEHUS OPSAHUYECKUX COeOUHEHU]
3A0AHHO20 COCMABA U CMPOEHUSL,

®  YCMAHABIUBAMb 63AUMOCEA3U MeXCOY pakmamu u meopuetl, NPUYUHOU U Cle0CmeueM npu aHaauze nPoOIeMHbIX cumyayuii U 000CHO8AHUU NPUHUMAEMbIX PelleHull Ha
0CHOBE XUMUYECKUX 3HAHUIL.

2. Conep:xkanne y4e0HOT0 peaMera
10kaacc (344; 14. B Hezem0)

Teopnst XHMHYECKOI0 CTPOCHHUSI OPraHUYecKUX coequHeHuii. IIpupoaa xumMnyecKkux csizei

Oprannyeckue BemiecTBa. [losiBIeHHe U pa3BUTHE OPTaHMUECKOW XUMMM KaK HayKH. XHMHYECKOE CTPOEHHE KakK MOPAIOK COSIMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BajeHTHOCTH. OCHOBHBIC IOJIOKCHUS TEOPUH XMMHUYECKOTO CTPOCHHS OpraHHdecKux coenuHeHnit A.M. ByriepoBa. YTiepomHbIi ckeleT opraHHYecKOW MoJeKynbl. KpaTHoCTh
XAMHUYECKOH CBsI3U. 3aBICHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOCHUS MOJeKyl. M3omepust u uzoMepsl. [loratue o pyHKIHOHANpHOH rpymme. [IpuHImme kinaccudukamuu
OpraHUYeCKHX coequHeHnH. CucTeMaTnieckas MeKIyHapoIHas HOMEHKIIATypa U MPHHIUIE 00pa30BaHUs Ha3BaHUH OPTaHUYECKUX COCIMHEHUM.
MecTo u 3HaYE€HHE OPTraHUIECKON XUMHH B CHCTEME €CTECTBEHHBIX HAYK.
YrieBoaopoasl

[IpenensHble yrieBonopoas! (ankanel). Cmpoenue monexynst memana. I'OMOIOTHYECKHUH Psit alKaHOB. ['oMonoru. MexayHapogHass HOMEHKIIATypa OPraHUYeCKHUX BEIECTB.
W3omepust yriepomgHOro CKejleTa. 3aKOHOMEPHOCTH H3MEHEHHUS (U3MYEeCKUX CBOWCTB. XHMMHYECKME CBONCTBa (HAa MpHMEpe MeTaHa M 53TaHa). PeaKkIuH 3aMeIIeHUs
(ranmoreHNpoOBaHNUE), NETUAPUPOBAHNA KaK CIIOCOOBI MOMYYCHUS BAKHEHIITNX COCTUHEHUI B OPraHMYECKOM CHHTe3e. | 'opeHne MeTaHa Kak OWH U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
MIPOMBIIIJICHHOCTH U OBITY, uU3omepusayuu arkanos. L{enuvie peaxyuu. Ceo600Hbie padukansl. I anocenonpouzsoonvie arkarnos. HaxoxxaeHne B IpUPoO/Ie U IPUMEHEHHE alIKaHOB.
Kpatusie cBs3u. HenpenenpHbie yrieBogopoabl. AkeHbl. Cmpoenue monexyavt smunena. P—I ubpuouszayus.I' omonorndaeckuii psij ankeHoB. Homenknatypa. M3oMepus yriiepoaHoro
CKeJleTa ¥ TIOJIOKEHHSI KPaTHOH CBSI3M B MOJIEKyle. XMMHYECKHe CBOWCTBA (HAa MpUMepe ATWICHA): PeaKkWH MPHUCOECAMHEHUS (TaJIOTeHHPOBAaHUE, 2UOpUposaHue, TUIPATAIIHS,
2udpozanocenuposanue) Kak CIoco0 MONy4YeHUs (QYHKIHMOHAIBHBIX MPOM3BOIHBIX YIIIEBOJOPOJOB, ropeHwus./Ipasuio Mapkoerukosa. Buvlcokomonexynsphvie coeOuHeHus..
Kauecmeennvie peaxyuu Ha 060tinyro c653v. IlonuMeprsanus TUIICHA KaK OCHOBHOE HAIIPABIICHHUE €TI0 HCIIOIh30BaHUs. [10IMATHIICH KaK KPYITHOTOHHAKHBIA MPOJAYKT XUMHYECKOTO
npousBojcTBa. [[pumenenue stuneHa.
AnkxanueHsl U Kaydykd. [loHsATHE 00 ankagueHax Kak YTIIEBOJOPOJNAX C JABYMs JBOMHBIMH CBs3siMH. [lonmMepw3anus auBuHWIa (OyramgueHa-1,3) Kak croco0 MOTydeHHS
CHHTETHYECKOTr0 Kayuyka.Mzonpen (2-memunoymaouen-1,3). HarTypaipHblii M CHHTETHYCCKMH Kaydykd. Bynkanmsaums kayuyka. Pesuna. I[lpuMmeHeHue Kaydyka H
pe3unbl. Conpsowcénnbie 08otiHble ces3u. Tlonyuenue u xumuueckue cgoucmea arkaouenos. Peakyuu npucoeounenus (2an02eHuposanis) u NOIUMEPU3AYUY aiKaoUeHos.
ANKWHBL. AneTtwiieH (3TUH) U ero romolioru. Cmpoenue monekyavl ayemuiena. I 'oMonorndeckuii pan ankuHoB. Homenkmatypa. M3omepuns yriepogHOro ckenera M MOJO0XKESHUS
KpaTHOW CBSI3W B MoJjekyne. Meocknaccogas uzomepus. SP-Iubpuousayus. XuMudeckne CBOWCTBA (Ha TpHUMepe aleTHIeHa): peaKInH NPUCOCTUHEHUs (TajoreHHpOBaHUE,
2udpuposanue, THAPATAIHA, UOPO2ANO2EHUPOBAHUEe) KaK CIOCO0 TONydeHHS NOJIMMEpPOB W JPYTUX TIOJIE3HBIX TIPOXYKTOB. lOpeHme ameTwieHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH U CBAPKH U pe3Ku MeTasuioB. [[pumeHeHne aneTnieHa.
THonamue o yuxnoanrkauax.




ApeHbl (apoMaTHUECKHe YIrieBOAOPobl). BeH301 Kak MmpecTaBUTellb apOMaTHIECKUX YIIIEBOAOPOJOB. Cmpoenue monekynvl 6en3ona. XUMUUECKHE CBOMCTBA: PeakiMy 3aMeIIeHHS
(rayoreHUpoOBaHKUE) KaK Croco0 MONYyYeHUs] XUMHYECKUX CPEICTB 3aIUTHl PAaCTEHUH, MPUCOEANHEHUs (THAPUPOBaHKE) KaK J0Ka3aTelIbCTBO HENPEIeIbHOTO Xapakrepa OeH3oJa.
Peakuus ropenust. Tonyon. Mzomepus samecmumeneii.Ilpumenenue 6ensona. I[lecmuyuovi. I enemuueckas c6:13b apeHos ¢ Opyeumu yenes000pooamil.

Ipupoonvie ucmounuxu yeneo0opooos. Ilpupoonwiii eaz. Hegmo. I[lonymuvie nepmanvie eazvl. Kamenwwiii yeono. Ilepepabomka wnegpmu. Ilepeconxa negmu.
Pexmugurayuonnas xonronna. bensun. Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckuti u kamaiumuyeckuil Kpexuneu. Iuponus.

Kuciopoaconep:kaimiue opranniecKkue coeTHHeHN .

Kucnopoaconepxkamue opranudeckue coefumHeHus. OmHOATOMHBIC TpeAenbHbIE CcHUPTH. Kiraccudukanws, HOMEHKIATYypa, W30MEPHs CIHPTOB. MeTaHOT W 3TaHON Kak
MIPECTaBUTENN MPEACTBHBIX OAHOATOMHBIX CITUPTOB./Iep8uuHblii, 6MOPUUHBLIL U MPEemUdHbIll amomsl yeiepood. Booopoouas ceazv. XuMudecknue CBOWCTBA (HA MIpUMEpe METaHOIIA
W JTaHOJA): B3aWMOJICHCTBHE C HAaTpHEM KakK Crmoco0 YCTAaHOBJCHUS HAlW4YUs THAPOKCOTPYIIIBL, PEaKIus C TaJOTeHOBOAOPOJAMH KaK CIIOCO0 IOyYCHHS PAacTBOPHUTEICH,
JeTujpaTanus Kak croco0 MoNydeHHs JSTHIcHA. Peakiius ropeHus:: CIupThl Kak TOIUIMBO.Cnupmogoe Oposcenue. @epmenmol. Booopoonvie cesszu. IlpuMeHeHHEe MeTaHOIA W
sTaHoNa. PuU3HoNIOrHYeckoe AeHCTBUE METaHOIa M ATaHOJIa Ha OPTaHU3M YelloBeKa. AIK020au3M.

MHOroaToMHbIE CIHUPTHL DTHJICHIJIMKOIb W TJIHIEPUH KaK MPEACTABUTEIM IMPEICIbHBIX MHOTOATOMHBIX CHHPTOB. KadecTBeHHAas peakius Ha MHOTOATOMHBIC CIIHPTHI U €€
MPUMEHECHHUE JIJIsl pacTO3HABAHUS TJIHIIEPHHA B COCTaBE KOCMETHUCCKUX CpeACTB. [IpakTHUECKOE MPUMEHEHUE STUIICHTITUKOIS U TIHIICPHHA.

®enon. Apomarnyeckue crnupthl.CTpoeHHe MOIEKynbl (eHona. Bzaumnoe @usnue amomos 8 Mojaexyie penona. Xumuueckue coUCmMSEA: 63aumMooelicmeue ¢ Hampuem,
eudpoxcudom Hampus, bpomom. Kawecmeennas peaxyus na ¢enon.

[Ipumenenue peHoa.

KapOonunpaeie coenunaenus. KapOonmnpHas rpynma. AmpaerumHas rpymma. Anpaeruapl. Keronsel. M3oMepus u HoMeHKNarypa. [lomyuenue u Xumuyeckue ce0uUCmed
anvoezudos. Peakyuu oxucienus u npucoeOuHenus anvOecudos. MetaHanb ((popManbIerua) W STaHalb (aleTANBICTHN) KaK MPEICTaBUTENN IPEICIbHBIX ajbIeTHUIOB.
KauecTBeHHbIE peakii Ha KapOOHHIbHYIO TpYINy (peakius «cepeOpsHOro 3epkanay, B3aumojeiicteue ¢ ruapokcugaom Mmenu (I1)) u ux npumeHeHue Ui OOHAPYKEHHS
MIpeeTbHBIX aTbCTUOB B IIPOMBIIUICHHBIX CTOYHBIX BoJaX. TOKCHYHOCTE anmbaerunoB. [IpuMeHeHne opManbIerua u aneTaibIeruia.

Kapbonossie kuciotel. Kapboxcunvnas epynna (kapboxcoepynna). Mzomepus u Homenkiamypa kapbonogwvix kuciom. OTHOOCHOBHBIC IPEC/IbHBIC KapOOHOBBIC KHCJIOTHIL.
Tonyuenue 00HOOCHOBHBIX NPEOebHBIX KapOOHOBIX KUCIOM YKCYCHAs KHCJIOTa KaK MPEJCTaBUTEIb MPEAEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUUYECKHE CBOWCTBA (Ha
MpUMEPE YKCYCHON KHCJIOTHI): PEaKIMy C METa/JIaMHi, OCHOBHBIMU OKCHIaMHU, OCHOBAHUSIMH M COJISIMH KaK TMOATBEPIKICHHUE CXOJCTBA ¢ HEOPraHUYECKUMH KHCIOTaMH. Peakiius
STepUPUKAIMU KaK CIIOCO0 MOIyUSHHS CIOKHBIX 3(GUupoB. [IpuMeHeHre yKCYCHON KHCI0Thl. MypaBbrHas Kuciiota. Amneratsl. [IpencTaBieHue 0 BBICIIHX KapOOHOBBIX KACIOTAX.
Cnoxubie 3QUpsl U KUpbL. Homenxiamypa. TlonydeHne, XMMHYECKAE CBOMCTBA CI0XKHBIX 3(GuUpoB. Peakims srepudukamun. CriokHble 3(UPHI KaK MPOIYKThI B3aUMOICHCTBHUS
KapOOHOBBIX KHCJIOT CO COHpTamu. IIpUMEHEHHE CIOXKHBIX 3()UPOB B MHIICBONH M MapPrOMEPHON HPOMBIINIICHHOCTH. JKUpPBI Kak CIIOKHBIC 3(UPBI TIMIEPUHA M BBICIINX
KapOOHOBBIX KHCJIOT. PacTUTENbHBIC W KUBOTHBIC XHPBI, UX cOCTaB. Pacro3HaBaHWE pAacTUTEIBHBIX KUPOB HA OCHOBAHWU WX HEMPEICIFHOTO XapakTepa. [[puMEHEHUe KHUPOB.
T'uaponu3 Wi OMBIICHUE JKUPOB KaK CIIOCO0 MPOMBIIIICHHOTO MOJTYYSHHS COJICH BBICITIX KapOOHOBBIX KHCIIOT.

MBpbU14 KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. Moromue cBoiictBa Mbuta. CunmemuuecKkue Moowue cpedcmsa.

VYraepogpl. Kinaccudukanus yrieBonoB. Monocaxapuasl. Onueocaxapuodsi. Jlucaxapuasl. HaxoxxaeHue yriieBoIOB B MpHUpoJie. [ ITF0Ko3a KaK alnbIeruI0CIupT. bpokeHne TIIOKO3bI.
®pykro3a. Caxapo3sa. [udponus caxaposel. Kpaxman u nemmono3a kak OHOJOTHYSCKHE MONIUMEphl. XHUMUYECKAE CBOMCTBA KpaxMala M IEJUTION03bI (THAPOIH3, Ka4eCTBCHHAS
peaxims ¢ HoJ0M Ha KpaxMaJl U e MPUMEHEHHE U1 OOHAPYKCHHS KpaxMalia B IPOAyKTax mutaHus). [[puMeHeHne U OMOI0rHYecKast pojib yriieBo10B. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha MPUMepe alleTaTHOTO BOJOKHA. Ayemunyennionoza Kiaccugurayus 6010KOH.

VnesTndukanys opraHundecKuX COCTUHEHU. [ enemuyeckasn 8136 Mexcoy Kidccamu Opeanuieckux coeoureruil. TUIIBI XUMIYIECKUX PEakIiii B OpraHNIeCKOH XUMUH.

A3oTcolep:kaniue opraHu4yeckne coequHeHns .
AmuHOKHCIOTH U 6enku. CoctaB M HOMEHKIATypa.Amunsl. Amunoepynna. Anunun. Ionyuenue u xumuyeckue c8oucmea anuIuHd. AMAHOKICIOTH Kak aM(OTepHBIE OpraHnIecKre
coeuHeHus. M3omepusi u Homenxkramypa. bunonspueni uown. IlentunnHas cBsi3b. buonormdeckoe 3HA4YEeHUE O-aMUHOKHCIOT. OOJNACTH TPUMEHEHUS aMUHOKUCIOT.Xumuueckue



ceovicmea amunoxucrom. Ilenmuowvl. Ionunenmuowl. [uyun. benku xak npupoansie OouomnoiuMmepsl. CocTaB W cTpoeHne OeKOB. XMMHYECKHE CBOWCTBa OEJIKOB: THAPOIINU3,
nenatyparus. OOHapyxeHre OeJTKOB IPH MOMOIIM Ka4eCTBEHHBIX (I[BETHBIX) peakuuil. [IpeBpamieHust 0eIKoB MHIIK B Opranu3me. bruonorndyeckue GyHKIMN OSIIKOB.
Azomcodepocawue cemepoyurauneckue coeounenusi. [upuoun. Huppon. Hupumudun. [ypun. A3omucmole ochoganus.

Hyxneunoswie kucromet. Hykneomuowi. Komnaiemenmapuwie azomucmole 0CHOBAHUA.

Xumus u 300posve yenogexa. Papmaxonocuyeckas Xumus.

Xumus nonumepos
IHonumepvl. Cmenenv noaumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonracmuunvie noaumepwl. Cmepeopecynsipnvie noaumepel. Iloausmunen. Ilorunponunen.
Honumempagpmopsmuinen. Tepmopeakmuenvie noaumepsi. Denonogopmanvoecuonvie cmonvl. Inacmmaccol. @enonnacmol. Amunoniacmel. Ilenonaiacmel. IIpupoouwsiii Kayyyk.
Peszuna. D6onum. Cunmemuueckue kayyyxku. Cunmemuueckue 6onokna. Kanpon. Jlagcan.

JdemoncTpanum.

e  OOpa3ibl OPraHNYECcKUX BELIECTB U MaTepHaioB. Mo/ielin MOJIEKYJI OpraHM4eCKUX BELIECTB

e  OrtHoOUICHHE aJIKAHOB K KUCJIOTaM, IIlel04aM, pacTBOpPY MepMaHraHaTa Kainus U OpoMHOI BoJe.

e Mogenu MOJEKyJ TOMOJIOTOB M n3oMepoB. [lonmydeHue anernineHa kapOWAHBIM criocoOoM. B3anmopeicTBue aneTHieHa ¢ pacTBOPOM NEepMaHraHaTa Kajus U OpOMHOM
Bonoi. ['opeHue anernieHa. PasnoxkeHne kayuyka Ipu HarpeBaHUM U MCTBITAHHE TPOJYKTOB Pa3IoKeHHs. 3HAKOMCTBO ¢ 00pa3lamMH Kay4yKoB. beH3011 Kak pacTBOpHUTEb.
INopenne 6enzona. OTHONIEHNE OEH301a K OPOMHOI BOJIE M pacTBOPY MepMaHranaTa kKanusi. OKHCIeHHe TOIyoua

e PacTBopeHue B alleTOHE Pa3IMYHbBIX OpraHUYecKHX BemecTB. OOpasipl MOIOMIMX M YHUCTSIIUX CPEACTB.

OOpas1s! mIacTMace,

JlaGopaTopHble ONbITHI.

W3roToBnenne MoJienieif MOJIEKyJl YTIeBOIOPOIOB

OsHakoMJieHHE ¢ 00pa3uamMmu NpoyKToB HedTernepepadoTKu

Oxwucnenne sTanona okcuaom mMeau(IT).

PacTBopenue raunepuHa B BOAE M peakuus ero ¢ ruapokcuiom meau (I1).

XuMuuecKue CBoicTBa GpeHoa

Oxucnenrie MeTaHasI (3TaHAJS) OKCHIIOM cepebpa.

Oxwucnenue MeTanais (3taHans) ruapokcuaom meau(Il)

PacTBOpHMOCTB KHMPOB, 10Ka3aTENbCTBO UX HEMPEIEIBHOTO XapaKTepa, OMBUICHHE KHUPOB.
CpaBHeHHUE CBOICTB MbLIa U CHHTETHYECKHX MOIOIIUX CPEJCTB

0. CaoiicTBa IIIOKO3BI KaK albJeTHI0CIHPTA.

1. BsammopeiicTBHE caxapo3bl ¢ TUAPOKCHIOM KallbIIHsL.

2. TlpuroToBiieHre KpaxMaJbHOTO KJeHCTepa M B3aMMOJECHCTBHE C HOTOM.

13. T'maponus kpaxmana. O3HaKOMIIEHHE ¢ 00pa3laMK IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.
14. TlBeTHBIC peakuy Ha OEJIKH

BERBOONoOR~WONE

[pakTuyeckue padoThl
1.« TTony4eHnune >THIeHA ¥ U3YUCHHE €T0 CBOMCTBY.

2. «[lony4yeHne YKCYCHOM KHMCIOTHI M H3YYCHHUE €€ CBOHCTBY.

3. «Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPIraHUYCCKUX BCIICCTB).



4. «Pacno3HaBaHHe IJIACTMACC U BOJOKOHY.

11 xkaace (34u4; 1u. B Heneno)

TeopeTuyeckne 0CHOBbI XUMHUH

Crpoenne BemectBa. CoBpeMEHHasI MOJETb CTPOCHUS aToMa. DJIeKTpOoHHAs KoH(urypauus atroma. OcHogHOe u 6030yicOoeHHble cocmoanua amomos. Kinaccupukarms
XUMHUUYECKHX JIEMEHTOB (S-, P-, d-anemenThbl). OCOOEHHOCTH CTPOCHHUS IHEPreTHUECKUX ypoBHeW aTtomoB d-anementoB. Ilepuoandeckasi cucteMa xumudeckux siaementos J[.U.
MenpeneeBa. @usnueckuil cmbica Ilepuonnyeckoro 3akona .M. Menneneesa. IlpuunHbl 1 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB AJIEMEHTOB M UX COCAMHEHUHU MO MEpUoiaM U
rpymmnaM. DJIeKTPOHHAs MPHUPOJA XUMUIECKOH CBA3U. DICKTPOOTPUIATEIHPHOCTE. BUIBI XuMHIYecKol CBS3M (KOBaJCHTHAs, HOHHAS, METaJNTHMUECKasi, BOJOPOTHAS) U MEXaHU3MEI e
obpazoBanus. Kpucmaniuueckue u amopgrvle euwjecmea. Tunvl Kpucmaiiuyeckux peuemox (Amomuas, MOIeKYIAPHAs, UOHHAA, Memailudeckas). 3asucumocms @usuyeckux
ceotlicme geujecmad om muna Kpucmaiiuyeckou pewemxy. [IpuamHbEI MHOTOOOpa3WsI BEIIECTB.

Xumudeckue peakun. [ oMoTreHHbIe U TeTeporeHHble peakini. CKOpOCTh Peaklny, e¢ 3aBUCHUMOCTE OT Pa3IMYHBIX ()aKTOPOB: MPUPOIBI PEarupyIOIINX BEMISCTB, KOHIICHTPALIUT
pearupyroImux BEMeCTB, TEMIICPaTyphl, VIO PEaKIIHOHHONW TIOBEPXHOCTH, HAIMYMS KaTamu3aTopa. Pojb KaTann3aTopoB B MPUPOAE U MPOMBIIIIICHHOM IIPOU3BOJICTBE.
O0paTIMOCTh peakiuii. XUMIUECKOe PABHOBECHE M €r0 CMEIICHHUE IO/ ACUCTBUEM PA3TUYHBIX (PaKTOPOB (KOHIICHTPAIINS PEareHTOB HIIH MPOAYKTOB PEAaKIINH, TaBICHHE,
TeMIepaTypa) Ui CO3IaHuUs ONTHUMANBHBIX YCIIOBHH MPOTEKAHNS XUMHUUECKUX TPOI1IeccoB. Jucnepcruvle cucmemsl. [lonamue o koanoudax (3oau, eenu). Ucmurnuvie pacmseopbi.
Peakmnm B pacTBOpax 3MeKTPOIUTOB.pH pacTBOpa Kak IMOKa3aTellb KUCIOTHOCTH cpenbl. [ mapomnms coneil. 3HadeHne THAPOII3a B OHOIOTHIECKHX 0OMEHHBIX

nporeccax. OKUCIUTETFHO-BOCCTAHOBUTEIIFHBIE PEAKIIH B IPUPO/IC, IIPOU3BOICTBEHHEBIX MPOIeccaxX U KHU3HEICITEIbHOCTH Oprann3MoB. Heopranuieckast Xumus

Mertamrer. CriocoOBI OTYYeHUS METAILIOB. JIerkue u TsoKENble MeTauTbl. JIerkorutaBKue U TYroriaBKiue MeTainibl. Metammndeckne 3neMeHTs A- u b-rpymm. Menp. Luak. Turan.
Xpowm. XKenezo. Hukenp. [Tnatuna. Crutaser. Jlerupytromme go6asku. Yépasie Metamuibl. L[BeTHbie MeTamuibl. UyryH. Ctans. JlerupoBanHbie cTaimi. OKCHABI X THAPOKCHIIBI
MeTaiuioB. Hemerammsl. [IpocTeie BemecTBa — HemeTawisl. Yriepoa. Kpemuawnit. Azor. @ocdop. Kucmopon. Cepa. @top. Xiop. Kucnotabeie okcunsr. Kucmopoaconepsxarime
kucaoTel. CepHas KHCI0Ta. A30THAs KUCIIOTa. BomopogHbIe cOeTMHEHNST HEMETAIUIOB.

OKHUCIUTETFHO-BOCCTAHOBUTEIBHBIC CBOICTBA MPOCTHIX BEIIECTB — METAJUIOB IJIABHBIX M MOOOYHBIX MOATPYIH (MeHb, jKeIe30) W HeMETalUIOB: BOJOPOJa, KUCIOpOIa,
raJloTeHoB, Cephl, a30Ta, Gocdopa, yriaepoaa, kpeMHus. Koppo3us MeTanioB: BUABI KOPPO3UH, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3UU. DIeKmpoiu3 pacmeopos U pacnidgos.
Ipumenenue snekmponusza 6 NPOMbIULIEHHOCMU.

Xumus 1 KU3Hb

Hayunpie MeTonpl mo3HaHUS B XUMHH. cTouHWKH Xumudeckod wHpopmanuu. [lowck wmHpOpManuu 1O Ha3BaHUAM, HUACHTU(PHUKATOPAM, CTPYKTYPHBIM (POpMYIIam.
MoaenupoBaHue XUMUYECKUX MPOLECCOB U SIBICHUHN, XUMUYECKULl AHAIU3 U CUHME3 KaK METOJIbl HAYYHOTO MO3HAHHUS.

Xumus u 3p0poBwe. JlekapcTBa, pepMEeHTH, BATAMUHBI, TOPMOHBI, MHHEPAIbHBIC BOJABL. [IpoOiieMbl, CBsI3aHHBIC C MPUMEHEHHEM JICKApPCTBEHHEIX IpernaparoB. BpemHsie
MIPUBBIYKA U (PAKTOPHI, pa3pylIarONIUe 310POBbe (KypeHHE, YIOTPEOIeHHE aIKOToJIst, HapkoMaHus). ParmoHansHoe nutanue. [Tuwegvie 0odasku. OcHosbl nuyedol Xumuu.

XuMmus B IOBCETHEBHOW kM3HH. Motolue u ducTsimue cpeactsa. Cpedcmea 60pbObl ¢ 661mo8bIMU HACEKOMbIMU: penellieHmbl, uHcekmuyuovl. CpeacTBa JIMIHON THTHEHBI
1 KocMeTHKH. [IpaBrira 6e30macHoi paboThI ¢ €IKUMU, TOPIOYUMH M TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOI XHUMHU.

XuMUs B CeNbCKOE X03IUCTBO. MUHEpaNbHbBIC U Opranmdeckue ynoopenus. CpeacTsa 3aluThl PACTCHH.

Xumus u 3HepreTHKa. [IpupoIHbIe UCTOYHUKHU YIIIeBOAOPOIOB. [IpUpoIHBIN U MOMYTHBIH HE(TIHON T'a3bl, HX COCTaB U Ucnoib3oBaHue. CocTaB He(TH U ee mepepaboTKa.
Hedrenpoaykrer. OxTanoBoe uncio OensuHa. OxpaHa OKpykKaromei cpesl mpu HedrenepepadoTKe M TPaHCIIOPTHPOBKE HEPTEIPOIYKTOB. ANBTEPHATHBHBIC HCTOYHUKH YHEPTUU.

Xumus B crpoutenbcrse. [lement. beron.ITogbop onTUMaNbHBIX CTPOUTEIBHBIX MATEPHATIOB B MIPAKTUYECKON JCSITEIHPHOCTH YEI0BCKA.

Xumus U 3KOJOTHs. XUMHUECKOE 3arpsi3HCHUE OKpYKaromield cpensl U ero nociencteus. Oxpana ruapocdepsl, TOUYBbI, aTMOC(ephl, GIOPBI U (ayHbl OT XUMHUECKOTO
3arpsi3HEHUsL.

JdemoncTpanum.



Mopenu MOJICKYJI U30MEPOB U TOMOJIOTOB

Mopenu HMOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX 1 MECTAJUIMUCCKUX KPUCTAIITUICCKUX peIlIéTOK.

PaznuyHble TUIBI XUMUYECKUX PEAKLUN, BUACOOTBITHI 10 OPTaHUUECKOM XHUMHUH.
OO0pa3sipl METAIOB U X COCIUHCHHUI, CILITABOB.
B3aumonelicTBue METAIIOB € KUCIOPOIOM, KUCIOTaMH, BOJIOM.

e  Jloka3arenbCTBO aM(pOTEPHOCTH ATIOMUHHUS U €r0 THAPOKCH/IA.

e  BsaumopeiicTBue MeIH U Kelle3a ¢ KUCIOPOIOM; B3aUMOJICUCTBHE ME/IU | YKele3a ¢ KUCIOTaMu (CepHast, CoNsiHast).

o Tlomyuenne rugpoxcunos Meau (11I) u xpoma (1), okcuna menw.
B3anmoeiicTBrE OKCUAOB U THIPOKCHAOB METAJUIOB C KUCIOTAMH.
Jloka3zarenscTBo amdpoTepHOCcTH coeauHennit xpoma(lll)

OO0pa3iibl HeMETaJIOB.

HonyquI/Ie aMMMakKa 1 XJiopoBoaopoaa, paCTBOPpEHUE UX B BOAEC, JOKA3aTCJIbCTBO KUCJIOTHO-OCHOBHBIX CBOMCTB 3TUX BEIIECTB.

)
[ ]
[ ]
e  Mogenu KpUCTAIIIMYECKUX PEIIETOK aiMasa u rpadura.
[ ]
[ ]

Cxwuranue yrist ¥ cepbl B KHCIOPOZE, ONpeleleHHe XUMHUYECKHUX CBOICTB NMPOIYKTOB cropaHus. B3auMoneiicTBue ¢ Meabl0 KOHIEHTPHUPOBAHHOM CEpHOW KHCIOTHI,
KOHLECHTPUPOBAHHOHN M pa30aBIeHHOI a30THOH KHUCIIOTHI.
e OOpa3usl cpencTB OBITOBOI XMMHUK, HHCTPYKIIUH 10 UX IPUMEHEHHIO.

JlabopaTopHble ONbITHI.

wn e

TI'uaponus coneil.

IpakTHyeckue padoThl

wdhRE

W3yyenne BAMSHUA Pa3IMIHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKHUX PEAKIMH
OmnpenesneHne peakiiiuy Cpebl YHUBEPCAIbHBIM HHINKATOPOM.

IIpurorosneHue pacTBOPOB C 33aHHOI MOJISIPHOM KOHLIEHTpALUEH».
Pemrenne skcrepuMeHTaIBHBIX 33139 110 TeMe «MeTayIb»
Pemenue skcnepuMeHTanbHbIX  3a4ad 1o Teme «HemeTannsn

3.TemaTuueckoe NMJaHUPOBAHHUE C Y4eTOM padoueil MporpaMMbl BOCIIMTAHUS

Tembl, BXoAsill[Me B JaHHbIA pa3aen

OcHoBHOe coaepkaHue
mo TeMaM

OCHOBHBIE BU/IBI ACSITEIBHOCTH 00YJIarOIIUXCS
(Ha ypoBHE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHIA)

Omnucaune
HAIIPaBJICHBOCII
HUTATEIbLHOHU
NeATELHOCTH

10 xiace




Teopusi XHMHYECKOT0 CTPOEHUsI Opranuveckux coequnenuii. [Ipupoga xumuveckux cpsseii. (3 1)

Oprannueckne BemecTBa. Xumuueckoe crpoenwme. | 1.IIpenmer oprannueckoii xumun. Teopus OOBACHSTH, IOYEMY OPTAaHUYECKYIO XUMHIO 1,2,3,7,8,9

Teopus  XMMUYECKOTO  CTPOEHMS  COEAMHEHHi. | XMMHUYECKOTO CTPOEHHS OPraHMYECKUX BEIECTB. BBIJICIMIIN B OTJCIBHBIN pa3zesn

Vraepoansrii ckener. Mzomepus. M3omepsr. ITonstue o | 2. COCTOAHUE SIEKTPOHOB B aTOME. DIEKTPOHHAS xuMuU. I lepeuncisTh OCHOBHBIC TIPEATIOCHUIKH

dyHKIHOHATBHOM rpyrme. [IpuHImnEl Kiaccudukamun | TPHPOJA XUMUYCCKUX CBS3CH B OPraHUYECKHX BO3HUKHOBEHHSI TCOPHH XUMUYIECKOTO

OPraHHYECKHX CcoeMHeHHil. CucTeMaTnueckass | COSAUHEHUSX. cTpoeHus. Pa3nuyars TpH OCHOBHBIX THIIA

MEXIyHApOAHAS  HOMEHKIATYpa M IPHHLMIBI 3. Kimaccuduxaryss opraHHYECKUX COCAMHCHUIA. YIJIEPOTHOTO CKEJeTa: Pa3BeTBIEHHBIM,

06pa30BaHMA HA3BAHHMI OPraHWYECKHX COCIMHCHHIL. JemoncTpamuu. OOpa3ipl OpraHMIeCKUX BEMIECTB U | HEPAa3BETBICHHBIN U MUKIUIecKuil. Onpenensith

MecTo U 3HaueHWe OpraHMuecKoil XuMHH B crcreme | MATCPHAIOB. Mopenu MoKy OpraHHIeCKUX HAJIMYHE aTOMOB yTJIEpPOAa, BOIOPO/a U XJIOpa B

CCTECTBEHHBIX HAYK. BEIIECTB OpraHUYECKUX BelIecTBax.Pa3nnyate HOHATHS
«OJIEKTPOHHAS 000JI0UKa» U «3JIEKTPOHHAS
opburaiey. M300paxkaTs JIeKTPOHHEIC
KOH(HUTypaIi aTOMOBYJIEMEHTOB 1-To U 2-T0
TIEPUOJIOB C MIOMOIIIBIO AIEKTPOHHBIX U
rpau4ecKux IEKTPOHHBIX
(bopMyi1.O0BICHATS MEXaHU3M 00pa30BaHUS U
0COOEHHOCTH G- U T-CBsi3ei. OnpenensiTs
NPUHAJICKHOCTh OPTaHUYECKOTO BEIIECTBA K
TOMY HJIH HHOMY KJIACCY IO CTPYKTYPHOU
(bopmyie

2. Yraesogopoas! (9 4)

2.1. IlpenenbHbIE YTIEBOOPOABI — aJKaHHI (2 1)

[IpenensHBIE yriaeBo0poabl (adKaHbl). Bo30yxaéHHOE 4. DIIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE OOBSICHATH MPOCTPAHCTBEHHOE CTPOCHUE 1,2,4,6,7-10

COCTOSIHHE aTOMa yriiepoaa. I mOpuan3aiiust aTOMHBIX
op6uraneit. 'omonoru. 'omoornyeckas pasHOCTb.
I'omonoruueckuii psj. MexayHapoaHas HOMEHKIATypa
OpraHMYecKHX BemecTs. M3omepus yraepoaHoro
ckenera.Peakiuy 3amenieHust (raloreHnpoBaHue),
JIETUAPUPOBAHUS, U30MEPU3aLIUU adKaHOB. [{enHble
peakuun. CBOOOAHBIC paIUKaIbl.
I'anorenonpou3BoAHbIE aNKAHOB

aJIKaHOB. [ 'OMOJIOTH U H30MEpBI AKaHOB.

5. MeTtan — npocTelIMi IPeICTaBUTEND aJIKAHOB.
JemoncTpanuu. OTHOIIEHNE alIKAHOB K KHCIOTaM,
Ieo4aM pacTBOpY MepMaHraHarta Kajiaus 1 OpoMHOM
BOJIE.

JlaGopaTopHslii onbIT. M3roToBnenue Moaenen
MOJIEKYJT YTJIEBOJOPOIOB

MOJIEKYJI aIKaHOB HA OCHOBE IPE/ICTABICHUH O
ruOpuaM3anuy opouTaneit aroma
yraepoga.M3roraBnuBaTe MOAEIH MOJIEKY
aJIKaHOB, PYKOBOJCTBYSICbTEOpHUEI
XMUMHYECKOTO CTPOEHHS OPraHUYECKUX
BeniecTB.OTIuaTh FOMOJIOTH OT
n3omepoB.Ha3bIBaTh ankaHbl O
MeXyHapoAHOIl HoMeHKIaType. CoCTaBIATh
YpaBHEHHS XUMHUIECKUX
pEaKIHif,XapaKTepH3YIOINX XUMHIECKHE




CBOWCTBa METaHa U eroroMoJoros. Pemars
pacyérHble 3a71a4M Ha BBIBOJ (hOpMyIIBI
OpPTraHUYECKOro BEllecTBa

2.2. HenpenenbHbIe YIIIeBOOPOABI (aJIKEHBI, aJIKaJUCHBI ¥ aIKHUHbI) (4 1)

Kpatnsie cBs3u. HempenensHbie yrieBo10pOIBL. 6. HenpenenpHble yrieBoaopoasl. ANKeHbl: cTpoeHne | OOBACHATH MPOCTPAHCTBEHHOE CTPOCHHE 1,2,5,7-9
Ankensl. S -['ubpuan3zanus. ITeH (ITHUIICH). MOJIEKYJ, TOMOJIOTHS U U30MEpUSl. MOJIEKYJIbI ITHUJIEHA Ha OCHOBE MpEACTaBICHUN
H30MepusanonoxkeHus IBOMHOM 1. [Ipaxmuueckas paboma 1 «IlomyueHue 3TUICHA U 0 rHOpUIM3alMY aTOMHBIX opOuTanei
cBsa3u.IIpocTpancTBeHHAs n30Mepus(cTepeo- OTIBITBI C HUM. yriepona.300paxaTbcTpyKTypHBIeOpMyIibia
nzoMmepust ). Peakiuu nprucoeanHeHus (TUapUpoOBaHUe, 8. AKaJveHBbI. JIKCHOBUMX U30MEPOB, HAa3bIBaTh AJKEHBI 10
raJlOTeHUPOBaHUE, THAPATALNSA),0KACICHUS 1 9. AuleTHIIeH 1 €r0 TOMOJIOTH. MEXITyHApOAHOI HOMEHKJIAType, COCTABIIATh
MTOJIMMEPH3AIHY AIKEHOB. BEICOKOMOIEKYIIIpHEIC JemoncTpanuu. Mozem MOJIEKyJT TOMOJIOTOB H (hopMyJIBI aTKEHOB IO WX HA3BAHUM.
coequHeHUs. KauecTBeHHBIE peakIiy Ha JBOWHYIO n3omepoB. [lomydeHne aneTnneHa KapOuIHbIM CocTaBiATh ypaBHCHMS XUMHUIECKUX PEaKIIUH,
CBsI3b. AJIKaTUCHBI (IMEHOBEIC YTICBOAOPOIEI). crioco6oM. BzaumoeiicTBre alleTHICHA C PACTBOPOM | XapaKTePH3YIONINX XUMHYECKHE CBOCTBA
Jusuamn (Oytanuen-1,3). M3onpen (2-MeTnnOyTaaneH- | IepMaHraHaTa Kajus u OpoMHOM Booi. ["opeHne ankeHoB. [Tonyuats aTuneH. Jloka3pBaTh
1,3). Conpsix€HHBIE TBOMHBIE CBs3U. Peaknnu arnetwiieHa. Pa3noxxeHne kaydyka Ipy HarpeBaHUH U HeTpeeTbHBIN XapaKTep 3THICHA C TOMOIIBI0
MIPUCOETUHEHUS (TaIOTEHUPOBAHUS) U TOJIMMEPHU3AIMH | UCIBITAHUE IPOTYKTOB Pa3oKEHUA. 3HAKOMCTBO C Ka4eCTBEHHOH PEaKIM Ha KPaTHBIE CBSA3H.
aJKaJaueHoB. AlleTHIIeH (3TUH). MexKiaccoBas o0pasiamMu KayayKkoB CocTaBisITh YpaBHEHHS XUMHUECKHUX PEAKIIHA,
n3zomepus. SP-I'OpuaN3aUA3IEKTPOHHBIX OpOUTaICH. XapaKTepU3yIOIUX HEeTpeIeNbHbBIA XapaKkTep
Peakuuu npucoeiHeHUs, OKUCIEHUS U ankaganeHoB. OOBACHATH SP-THOPUIU3AIUIO U
MOJIMMEPH3aIUY aJIKHHOB MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI
aIleTUIeHA, Ha3bIBaTh TOMOJIOTH alleTHUIICHA 110
MEXITyHApOJIHO HOMEHKJIATYpe, COCTABIISTh
YpaBHCHHS pPeaKInil, XapaKTepU3yFOITUX
XMMHUYECKHE CBOMCTBA alleTHIICHA
2.3. Apensl (apomaruueckue yriaeBoaopopl) (1 1)
ApeHBI (apoMaTH4ecKue YriieBooposl). beHsour. 10. Benson u ero romonoru. CBoiictBa OeH30ma v ero | OOBACHATH NEKTPOHHOE U MIPOCTPAHCTBEHHOE 1,2,4-6,7-11

BbenzonbHoe komb10. Tonyon. M3omepus
3amecrtureneil. Peakunn 3amemenns (rajJoreHupoBaHue,
HUTPOBAHNUE), OKUCIICHUS U IIPUCOCANHEHUS] apeHOB.
Iectunuasl. ['eneTHyeckast CBA3b apEHOB € APYTUMHU
YII€BOJOPOAaMU

TOMOJIOTOB.
Jemoncrpanuu. benson xak pactBopurens. ['openne
6enzona. OtHomeHne OeH3011a K OpOMHOM BOJe U
pacTBopy nepManranata kanusi. OKHCIeHHE TOIyoJIa

CTPOCHHUE MOJICKYIIBI OCH30IA.

N3zobpaxaTs CTpyKTypHYIO (hopMyiry OeH3071a
JBYMs CIIOCOOaMH.

OOBSICHATD, KaK CBOHCTBA OCH30J1a
00yCJIOBJICHBI CTPOCHHUEM €T0 MOJICKYJIBI.
CoCTaByIsITh yPaBHEHUS PEAKIIUiA,
XapaKTCPU3YIOIIUX XUMHUIECKHAE CBOUCTBA
OeH30J1a M €r0 TOMOJIOTOB




2.4. Ilpupo/HbIe HICTOYHUKH U ITepepadoTKa yriieBOAOpoI0B (2 4)

[puponusnii ra3. Hedts. [TomyTHEIE HEPTAHBIC TA3EI. 11. IIpupogHBIe HCTOYHUKH YTIIEBOIOPOIOB. XapakTepHu30BaTh COCTAB IPUPOJHOTO ra3a U 1,2,3,7,8.9
KameHHBI yromb. [epepabotka HedTH. MO THBIX HE(TSHBIX Ia30B.
[leperonka HedTr. PekTuduKaioHHas KOJIOHHA. 12. KonTpoJasHasi pagora 1 o remam «Teopust XapakTepH3oBaTh CIIoco0bI epepadoTKH
Bbensun. Jlurpoun. Kepocun. Kpekunr XMMHUUYECKOTO CTPOCHHS OPTaHUYECKUX COCOUHEHUN», | HeTH. OOBSCHITH OTINYNE OCH3UHA TPSIMO
HedrenpoaykToB. [Tuponus «YTIIeBOIOPOABIY. NEPErOHKU OTKPEKHHT-OCH3UHA.
JlaGoparopHblii onbIT. O3HaKOMIIEHHE C 00pazuamu
MIPOJIyKTOB HeTenepepadoTKH
3. Kucnopoacoaepxamue opranudeckue coequnerus (11 1)
3.1. Criuptsl ¥ penosr (3 1)
13. OmHOATOMHBIE IPEICIIBbHBIC CITUPTHI. N300paxkaTh 0011yI0 (HOPMYITY OJHOATOMHBIX 1,2,35,7,89

Kucnopozacoaepxaiiue opraHndeckKue CoeJUHEHNS.
OpHOATOMHBIE TIpeielibHbIe CIIUPThL. DyHKIMOHAIbHAS
rpymmna cnupToB. MeTaHo (METHIIOBBII CITUPT). DTaHOI
(3tunoBsI# criupt). [lepBUYHBIHN, BTOPHYHBIH U
TPETHYHBI aTOMBI yriiepoja. BojgoponHas cBsi3b.
CrnuproBoe 6poxenne. @epmeHTsl. BogopoaHsie cBs3M.
Ankoronu3mM.MHOTr0aTOMHBIE CIIUPTHI. DTHIICHIJIUKOJb.
I'munepun. KadecTBeHHas peakiys Ha MHOTOATOMHBIE
cnupTel. eHOIbI. ApOMaTHYECKHE CITUPTHI.
KauectBeHHas peakuus Ha GpeHO

ITonyuyeHnue, XUMHUYECKUE CBOMCTBA U IPUMEHEHUE
OJTHOATOMHBIX MPEEIIBHBIX CITUPTOB.

14. MHOTOAaTOMHBIE CTIUPTHI.

15. deHOIBI M ApOMATUIECKHUE CITUPTHI.
JlaGopaTopHble onbIThl. OKHCIEHHE 3TaHONA
oxcuzoM Menu(IT). PactBopenue rimmnepuna B Bojie 1
peaknust ero ¢ runpokcugom mean(Il). Xumuueckue
cBolicTBa (peHONA

npesenbHBIX CIUPTOB.OOBSICHITH 00pa3oBaHue
BOJIOPOJHOM CBSI3U U €€ BIMAHKUE HA
¢usnueckue cBoicTBa criUpTOB.COCTABIATH
CTPYKTYpHBIE (POPMYIIBI CIUPTOB U UX
W30MEPOB, HA3bIBATh CIIUPTHI MO
MEXITyHApOAHOH HOMeHKIaType.OOBICHATh
3aBHCHMOCTH CBOMCTB CITUPTOB OT HAJTMYHUS
¢yaxumnonansHO# rpynmbl(-OH).CocTaBnsaTs
YpaBHEHUS DPEAKIIUA,
XapaKTEePU3YIOUIMXCBONCTBA CIIUPTOB U UX
NpUMeHeHHe. XapaKTepru30BaTh
(usmonoruueckoe AeicTBre MeTaHoIa
meTaHoa.CoCcTaBIATh ypaBHEHUS PEaKIIHi,
XapaKTePU3YIONINX CBOMCTBA MHOTOATOMHBIX
CITUPTOB, ¥ IPOBOJUTH KAYE€CTBEHHYIO PEAKIIHIO
Ha MHOTOAQTOMHBIE CTUPTHI. OOBACHATH
3aBHCHUMOCTH CBOIMCTB ()eHOIA OT CTPOCHUS €ro
MOJIEKYJIbl, B3aUMHO€E BJIUSIHUE aTOMOB B
MoJeKyJie Ha ipumepe penona. CocTaBusaTh
YpaBHEHHUS PEaKUi, XapaKTePU3YIOIINX
XMUMHYCCKHIE CBOWCTBA eHoIIa




3.2. Anpaeruasl, KETOHBI M KapOOHOBBIE KHCIIOTHI (3 1)

Kapbonunsaele coenunenns. KapoonmmsHast rpymma. 16. KapOboHUIbHBIE COSTUHEHUS — aJIbICTHIBI 1 CocTtaBiiTh (OpMYIIHI H30MEPOB M TOMOJIOTOB 1,245,789
Anpaerunnas rpynna. Anpaerunsl. Ketonsl. Peakunn KeToHbI. CBOMCTBA U MPUMEHEHHE alIbJIETU/IOB. QJIB/ICTUI0B M HAa3bIBATh UX MO MEXIyHAPOIHOM
OKHCJICHHS U IIPUCOETNHEHUS albCTH/IOB. 17. KapOoHOBBIE KHCIOTHI. XMMHUECKHE CBOMCTBA 1 HoMeHKJatype. OOBICHITH 3aBUCUMOCTh
KauecTBeHHbIe peakiuy Ha anbaeruabl. KapooHoBbIE MIPUMEHEHNE OJIHOOCHOBHBIX MPE/IEIbHBIX CBOMCTB aJIbJIETU/IOB OT CTPOCHUS UX
kucioThl. KapOokcuibpHas rpymma (kapOoKCorpyIma). KapOOHOBBIX KUCIIOT. ¢GbyHKIIMOHATBHOH rpymmbl. [IpoBoIUTH
O/IHOOCHOBHBIE NTpeZieIbHbIE KAPOOHOBHIC 18. Ilpaxmuueckas paboma 2 «[lonydeHue u Ka4eCTBEHHBIE PEaKIMU Ha ajIbJeTHIbI.
KHUCJIOTBL. MypaBbuHast KUCIIOTA. Y KCYCHAs KUCIIOTA. CBOMCTBA KapOOHOBBIX KHCIOTY. CocTaBiiATh ypaBHEHUS peakiuii,
AneTatsr JemoHcTpanuu. PacTBopeHue B alleTOHE Pa3MTUYHBIX | XapaKTEpU3YIOMIUX CBOMCTBA
OpPTraHUYECKUX BEIIECTB. anpaerunoB. CoCcTaBIATh POPMYITBI H30MEPOB U
JlaGopaTopHusbie onbIThbl. OKUCIICHIE METAHAIS TOMOJIOTOB KapOOHOBBIX KHCJIOT M Ha3BIBAaTh UX
(aranans) oxcumom cepedpa(l). OkucieHre MeTaHansd | 1Mo MEXIYHapOIHOW HOMeHKIaType. OOBACHITH
(aranans) runpokcuaom menn (IT) 3aBHCHMOCTH CBOHCTB KapOOHOBBIX KHUCIIOT OT
Hanmmuus GyHKIHoHanpHOH rpynmsl (-COOH).
CocTaBisTh ypaBHEHHUS PEAKIUH,
XapaKTepU3yIOLINX CBOWCTBA KapOOHOBBIX
kucioT.Ilony4aTh yKCYCHYIO KUCIIOTY U
JIOKa3bIBaTh, YTO TO BELIECTBO OTHOCUTCS K
KJ1accy KMCioT. OTn4aTh MypaBbUHYIO KHCIIOTY
OT YKCYCHOM C MOMOIIIbI0 XMMUYECKUX pPEeaKIUil.
3.3. Cnoxusle 3¢upsl. XKupsr (2 1)
Cnoxxnbie 3¢upsl. Peaknus stepuduxarym. [enounoi 19. CnoxHbie 3QuUpHI. CocTaBysITh YpaBHEHHS PEAKITAN 1,245,789
THUIPOJIU3 CII0XKHOTO dpupa (omMmbuieHHE). JKUPBI. 20. Xupsl. Moromie cpeacTa. srepudurarur. OObSICHITh OMOIOTHIECKYIO
CHUHTETHYECKHE MOIOIITUE CPECTBA. Jdemoncrpanuu. O6pasibl MOIOMIMX M YUCTSIIHX poitb xupoB. CoOronaTh mpaBuiia 6€30MacHOTO
CpPEeJCTB. oOpalleHus co cpeacTBaMu OBITOBOW XUMHHU
JlaGopaTopHbIe ONBITBI. PaCTBOPUMOCTB KHPOB,
JIOKa3aTeNbCTBO MX HENPENEeIbHOTO XapaKTepa,
OMbIIeHHe XUpoB. CpaBHEHNE CBOWCTB MbLIA U
CHHTETHYECKHX MOIOIIMX CPE/ICTB
3.4. Yrnesoasi (3 1)
VYrnesoasl. MoHocaxapusl. ['moko3a. 21. Yrnesonsr. ['mroko3a. Onmurocaxapuabl. Caxaposa. | OOBACHATH OHOJOTHYECKYIO POJIb 1,2.45,7,8-11

®pyxro3a.Onurocaxapuasl. {ucaxapuasl. Caxaposa.
Iomucaxapunsl. Kpaxman. I'nukoren. Peakius
nojukoHaeHcauy. KauecTBeHHas peakiusi Ha Kpaxmall.

22. Ionucaxapuasl. Kpaxman. Llemmrono3sa.
23. IIpaxmuueckasn paboma 3 «Pemienue
9KCIIEPUMEHTAIIbHBIX 3324 Ha I10Jy4YeHHEN

ritoko3bl. [IpakTrdyecku JoKa3bIBaTh HAINYKE
(YHKIMOHAJIBHBIXTPYIII B MOJIEKYJIE IIIOKO3BI.
OOBsICHSATD, KAK CBOWCTBA Caxapo3bl CBSI3aHbI C




Lemmonosa. Auerunuernonosa. Knaccnpukanms
BOJIOKOH

pacrno3HaBaHUE OPTaHUUECKUX BEILECTBY.
JlaGopaTopHble onbIThI. CBOMCTBA IITIOKO3BI
KakajpAeruaocnupra. BzaumoaelcTsue caxapossl
THIPOKCUAOM Kanblus. [Ipurorosnenue
KpaxMaJIbHOTO KJleiicTepa U B3aUMOAEHCTBHE C
HonoM. 'maponus kpaxmana. O3HaKOMIIEHHE C
00pa3aMu MpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH

HaJIMYUeM (YHKIIMOHAIBHBIX TPYNN B €&
MOJIEKYJIe, ¥ Ha3bIBaTh 00JaCTH NPUMEHEHUS
caxapo3bl.COCTaBIATh ypaBHEHUS PEaKIUif,
XapaKTepU3yIOIUX CBOUCTBA
caxapo3bl.COCTaBIATh ypaBHEHUS peakLuil
THIPOIIN3a KPaxMaa v HOJINKOHICHCAIUH
MOHOcaxapu1oB. [IpoBoIUTE KaueCTBEHHYIO
pEaKnuio Ha Kpaxman

4. A3oTcoaepxkaniue opranuyeckue coeguHeHus (5 1)

AzoTcopepkalue OpraHMYecKie COCIMHEHUS. AMUHEL. | 24. AMHHBL CocTaBisATh ypaBHCHHS pPCaKIIHH, 1,2.45,7,8-11
AMuHOrpynna. AHWIMH. AMUHOKUCIOTHL. bunonspueiid | 25. AMuHOKUCIOTHL. benku. XapaKTEePU3YIOLINX CBOMCTBA aMHUHOB.
voH. [lenrrunnas (amuaHas) rpymma. [lenTinHas 26. AzoTcoaeprKaline reTepoLUKINIECKUe OOBACHATH 3aBUCUMOCTH CBOMCTB
(amunHas) cBa3b. [lentuapl. [MommmenTtuap!. . coenuHeHUs. HyKeHHOBBIE KHUCIIOTHI. AMHHOKHCIIOT OT CTPOSHHS UX
Benxu. Ctpykrypa O€IKOBOM MOJICKYJIBI (IEpBUYHAS, 27. XuMus ¥ 310pOBbE YEJIOBEKA. (hyHKIHOHANBHEIX Tpym. Ha3eBaTs
BTOpHUYHAs, TpeTHYHAs, YeTBepTHyHasA). leHarypanusi u | 28. KoHTposbsHasi padoTa 2 1o TeMam AMHMHOKHCIIOTBI 110 MEXIyHapOIHOM
ruaposn3 6enkoB. L[BeTHbIE peaknnu Ha OEIKH. «Kucnopozacoaepxamue opraHuIecKie HOMEHKJIAType U COCTaBJIATh YPaBHEHUS
A3zoTcozepiKamne reTeponnKINIecKIe COSTUHEHUS. COCIMHEHH», «A30TCOo/IepXKaIlie OpraHnIecKHue peaxIuii, XapaKTepHU3yIOIINX X CBOICTBA.
Mupnaus. Muppon. [Tupumuaus. [lypun.A3oTicteie COCJIUHEHUS. OOBACHATH OMOJIOTHYECKYIO POJIb OENIKOB M UX
ocHoBaHus.HyknenHoBble kuciotsl. HykieoTuasl. JlaGopaTopHblii onbIT. L[BeTHBIE peaknny Ha OETIKU npeBpauieHuil B opranusme. [Iposoauts
KommnemeHTapHbIe a30THCTHIE I[BETHBIC PEAKIIUU Ha OEIIKH.
ocHOBaHUA. PapMaKoIOruuecKast XuMus OOBACHATH OHOJIOTHYECKYIO POJIb
HYKJICHHOBBIX KHCIIOT.
[Tonp30BaThCst HHCTPYKIHMEH K JIEKapCTBEHHBIM
Ipenaparam
5. Xumus noaumepos (6 1)
Iomumepsl. CTenens nonumepusanuu. MoHomep. 29. Cunretnueckue nonuMepsl. KonaeHcanuonssie 3anuceIBaTh YPaBHEHUS peaKIui 1,2,3.5,7

CrpykrypHOE 3BeHO. TepMOIUIaCTHYHEIEC TOTUMEPHIL.
CrepeoperyisipHble MOJIMMEPBHI.

Honustunen. Ionunponusiex.

[omurerpadropatuieH. TepMOpPeaKTUBHBIC MOIUMEPHL.
DeHOIOPOPMAaITHACTHIHEIE CMOJTBL.

ITnactmacchr. @eHomIacThl. AMUHOIIIIACTEHI.
ITenonnactel.Ilpupoansiii kayuyk. Pe3una.
D6onuT.CHHTETHYECKHE Kaydyku. CHHTETHIECKHE
BoJiokHa. KanpoH.

noaumepsl. [leHonacTsl.

30. HatypanbHblil kayayk. CHHTETHUECKHE KayuyKU
31. CuHTeTnyeckue BOJOKHA

32. I[Ipaxmuueckasn paboma 4 «Pacno3znaBanue
TUIACTMACC ¥ BOJIOKOH».

33. Opranuueckas XUMUs, 9eJIOBEK UIIPHUPOJIA.

34. UToroBelii ypok 1o Kypcy xumuu 10 kmacca.
Jdemoncrpauuu. O6pasiisl miacTMace,
CHHTETHYECKUX KayYyKOB M CHHTETHIECKHX BOJIOKOH.

noJIMMEpU3alliu. 3aInnceIBaTh YpaBHCHUA
peaKunﬁ IIOJIMKOHACHCAIIMH. Pacmo3naBath
OpPraHnvYCCKUe BCHICCTBA, HCIOJIb3Ysd
Ka4CCTBCHHBIC pCaKIINU




JlaGopaTopHslii onbIT. CBOMCTBA KapoHa.

11 kaacce

1. IToBTopenue kypca xumun 10 kmacca (1 1)

1. Teopernyeckue ocHOBBI xXumuu (19 4)

1.1. BaxkHemume XuMHUIeCKUe MTOHATHS U 3aKOHHI (4 1)

XuMu4ecKkuil sJeMeHT. ATOMHBI HOoMmep. MaccoBoe 2. Xumnuecku#t anemeHT. Hykmuasl. 130Tomsl. IlepeuncnsaTe BaKHENUIINE XapaKTEPUCTUKU 1,2.4-9
grcno.Hykmunel. Pagnonykmuasl. M3oTomnsl.3akoH 3aKOHBI COXPAHEHUS MACCHI U SHEPTHH B XUMHUH. XUMHYECKOTo 3eMeHTa. OObACHATh pa3nudne
COXpaHEeHHsI MAacCChl BEIIECTB. 3aKOH COXpaHEHUS U 3. [lepuoanueckuii 3akoH. PacnpeneneHue MEXy MOHATUSIMH «XUMHUUYECKUH 3JIEMEHT,
IIpeBpaleHus YHeprun. JleexT Macchl. 3JIEKTPOHOB B aTOMaxX 3JIEMEHTOB MaJbIX M OOJIBIINX CHYKIUA», «130TOI». I IpuMeHsTh 3aK0H
[epromudeckuii 3aK0oH. DIIEKTPOHHAS KOH(PUTYpaIIUs. [IEPUOLOB. COXpaHEHUS MACChI BEILIECTB IIPU COCTABICHUN
I'paduueckast anexTpoHHas popmyna. s, p-, d-u f- 4. [NonmoxeHne B IEPHOANICCKOIN CHCTEME BOJOPOA, YpaBHCHHI XUMUYECKUX peakuuii. OnpenensiTs
OnemeHTHl. JlanTaHOWABI. AKTHHOUABI. VICKYCCTBEHHO | JTAHTAHOWAOB, AKTHHOWIOB M MCKYCCTBEHHO MaKCHMAaJIbHO BO3MOXHOE YHUCIIO JIEKTPOHOB Ha
MTONyYCHHBIE 3JIeMEHTHI. BaneHTHOCTH. Bomopoaabie MTOTyYCHHBIX 3JICMEHTOB. SHEPreTUIECKOM YPOBHE.3aIMUCHIBATh
COCTMHEHUS 5. BayeHTHOCTP U BaJleHTHBIE BO3MOXKHOCTH aTOMOB rpaduyeckue eKTpoHHbIe HOpMYIIbL S, P- 1 O-
2JIEMEHTOB. XapaKTePH30BaTh MOPSIOK
3aIOJTHCHUS NIEKTPOHAMHU SHEPTreTHICCKUX
ypOBHEH U MOAypoBHEH B aToMax. OOBACHATH, B
4€M 3aKiodaeTcs GU3NIeCKUi CMBICI TIOHATHS
«BATEHTHOCTH».OOBSACHATE, UEM OTIPEACIISIOTCS
BAJICHTHBIC BO3MOKHOCTH aTOMOB Pa3HBIX
a1eMeHTOB. COCTaBIATH TpaduIecKue
3JIeKTpOHHBIE POPMYIIEI a30Ta, ochopa,
KHCJIOPO/Ia U CEPBI, a TAKXKE XapaKTepU30BaTh
HU3MEHEHHUS PaInyCOB aTOMOB XUMHUYECKHUX
3JIEMEHTOB 10 NEPUOAaM U A-Tpynmam
TIEPHUOTUICCKOMN TaOIHIIBI
1.2. Crpoenue Bemectsa (3 1)
Wonnas cBsa3b. KoBanentHas (mossipHas U HenoJsipHasi) | 6. OCHOBHBIE BHABI XUMHUYECKOW cBsi3u. MloHHas 1 | OOBSCHATH MEXaHU3M 00pa30BaHUS HOHHON U 1,2.3,5,6,8,9

CBSI3b. DJIEKTpOHHAS PopMyIa.
Merannuueckas cBs3b. BomopoHas cBs3b.

KOBAJICHTHAA CBSA3b. MeTalmyecKast CBS3b.
Bopoponnast cBsi3b.

KOBAJICHTHOH CBSI3M M OCOOCHHOCTH
(U3NIEeCKUX CBOWCTB HMOHHBIX




I'mbpuamszanus aToMHbIX opouranei. Kpucramisr:
aTOMHBIE, MOJIEKYJIIPHBIC, HOHHBIE, METAJUIMYECKUE.
OnemenrapHas siueiika. [Tonmmopdusm. [Moaumopdusie
Moudukanmu. Amtorponus. M3omepus. I'omonorust.
XUMHUYECKUN CUHTE3

7. IIpoCTpaHCTBEHHOE CTPOCHUE MOJIEKYIL.

8. Ctpoenue kpucramioB. Kpucramnnueckue
pelmeTKu.

[TpuunHBEI MHOTOOOpa3Ks BEIIECTB.

JemoncTpanmuu. Mozenu HOHHBIX, aTOMHBIX,
MOJIEKYJISIDHBIX M METAUIMIECKUX KPUCTAITHIECCKUX
pemérok. Moesn MOJIEKyJI H30MEPOB ¥ TOMOJIOTOB

KOBAJICHTHBIX COCTUHEHHH.

CocTaBnsTh 3MEKTPOHHBIE (POPMYIBI MOJIEKYIT
KOBAJICHTHBIX coeqrHeHUH. OOBICHATD
MEXaHHM3M 00pa30BaHMUs BOJAOPOTHON U
METaTMYECKO CBsI3eH U 3aBUCHMOCTb CBOWCTB
BEIIECTBA OT BUAA XUMHIECCKOH
cBs13H.OOBSICHATD NPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIOPTaHUIECKUX M HEOPTaHMIECKUX
COEIMHEHHH C TOMOIIBIONIPEACTABICHNUH O
rubpugm3anun opoutaneii. OObCHATH
3aBUCHMOCTH CBOHCTB BEILIECTBA OT THUIA
erokpucTaIMdeckoi pemeéTku.OObICHATh
OPUYMHBI MHOT000pa3ys BEIIECTB

1.3. Xummueckue peaknuu (3 u)

OKHUCIUTENILHO-BOCCTAHOBUTENIbHBIE peakimu. Peakiuu | 9. Knaccupukaius XUMHISCKUX PEaKITHiA. IlepeuncnsaTh mTpU3HAKH, MO KOTOPHIM 1,2.3,5,6,8,9
Pa3I0XKeHUs, COeJMHEHU, 3aMEIIeHUs, 0OMEeHa. 10. CxopocTs xuMH4ecKHX peakiuid. Katamus. KIIACCUPUITUPYIOT XUMUYECKUE PEaAKIINH.
DK30TepMUYECKHE U YHAOTEPMHUUYECKHE PEaKITHH. 11. Xumudeckoe paBHOBECHE U YCIIOBHS €r0 OOBACHATH CYITHOCTh XMMHUYECKOI
OO6paTtuMble 1 HeoOpaTHUMbIe peakiuu. TeruoBoit CMEIICHHUS. peakuun.CoCTaBISATh YpaBHEHUS XUMHUUECKHUX
addexr peakunu. 3akon ['ecca. Tepmoxumudeckue JdeMoncTpanuu. PaznuuHble TUIIBI XUMUUYECKUX peakuuii, OTHOCSIUXCS KONPEACIEHHOMY
ypaBHeHus. TemnoTta oOpasoBanus. Temmora peakuui, BUACOONBITHI IO OPraHUUYECKOW XUMHH. Tuy. OOBSCHATE BIUSIHUC KOHIICHTPALIUH
cropanust. CKOpOCTh XUMUYECKON peaKIUu. JlabopaTopHblii onbIT. M3ydyeHue BIUsSHUS pEareHToB Ha CKOPOCTh FTOMOT€HHBIX U
AKTUBUPOBAaHHBIM KOMIUIEKC. 3aKOH JIE€UCTBYIOIINX Pa3IHYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKUX reTepOreHHBIX peakinid. OOBSICHSITE BIHSIHUE
Macc. Kunetnueckoe ypaBHeHue peakuuu.Katanuzarop. | peakuuii pa3IHYHBIX (PAaKTOPOB HA CKOPOCTh XHMUYECKOM
WNurnburop. [OMOTeHHBI ¥ reTepOreHHBINA KaTalu3. peakuuy, a TaK)Ke 3HaYeHUE IPUMEHEHHSI
Karanutuueckue peakuuu. XUMHYECKOE paBHOBECHE. KaTaJn3aTOPOB U MHI'HOUTOPOB Ha MPAKTHKE.
ITpunnun Jlelllatense OOBSICHATH BIUSHUE N3MEHEHUS KOHIICHTPAINH

OJTHOTO M3 Pearupyromunx BeIIeCTB,

TEMIIEPATYPHI U IABJICHYSI HA CMEIICHHE

XUMHUYECKOTO PABHOBECHS

1.4. PactBopsI (5 )

JucnepcHbie cuctembl. PactBopsl. ['pydoaucnepcHbie 12. JlucriepcHbIE CUCTEMBI. XapaxkTepu3oBaTh CBOWCTBA Pa3IMYHbBIX BU/IOB 1,2.3,5,6,8-11

CHCTEMHI (CycieH3un | 3Mynbcun). Kommonasie
pacTBOpsI (30511). Adpo30au. MoJisspHas KOHIICHTPAIHSL.
DNEKTPOIUTHI. DIIEKTPOIUTHIECKAS TACCOIHALINS.
Crenenp aucconnanyun. KoHCTaHTa THUCCOIHALINH.
BomnopoaHsiii nokasarenb.Peakiuy HOHHOT0 00MeHa.
I'unponu3s oprannyeckux BeuecTs. [ uaponus conei

13. Crioco6st
pacTBOpOB.
14. Ilpaxmuueckas paboma 1 «IIpuroToBieHne
pacTBOPOB C 33JJaHHOI MOJIIPHOM KOHIIEHTpaIuen».
15. DnexrponuTHueckas nucconuanus. BogopoaHsrii
1oKasaTesb. Peakiimy HOHHOro oOMeHa.

BBIPAXXCHUSA KOHICHTPAIIUN

JUCTICPCHBIX CUCTEM, YKA3bIBATh IPHUYNHBI
KOATyJISIIIUH KOJJIONUIOB M 3HAYCHHE 3TOTO
aBIeHHs. PemaTh 3a1aun Ha MPUTOTOBIICHHE
pacTBopa onpeaenéHHON MOJISPHOM
KOHLEHTpauuu.I'0TOBUTH pacTBOpP 3aAaHHOM
MOJIIPHOH KOHIICHTpauu. OOBACHITH, TOYEMY




16. I'unponus opraHu4ecKuX U HEOPraHUIECKUX
coenquHeHuil. JJabopaTtopHble onbIThl. OnpeeneHue
peaxIy Cpebl YHUBEPCAIbHBIM HHIUKATOPOM.
I'mnponus conen

PacTBOPHI BEIIECTB C NIOHHON M KOBaJIEHTHOU
TIOJISIPHOM CBSI3BIO MPOBOIST 3JIEKTPUIECKHUI
Tok. Omnpenensts pH cpeabl ¢ TOMOIIbI0
YHUBEpCaJIbHOTO HHAUKATOpa. OOBSACHATH C
TIO3UIMH TEOPHH IJIEKTPOIMTHIECKON
JIVICCOIIMAITIH CYITHOCTh XUMHUYCCKIX PEaKITHiA,
MIPOTEKAIINX B BOTHOH cpene. COCTaBIATh
MONTHBIE W COKpAUIEHHBIC HOHHBIC YpaBHEHUS
peaxmmii, XapaKTepHU3yIOIINX OCHOBHBIC
CBOWCTBA BAKHEHIIINX KJIACCOB HEOPTaHHMYECKIX
coenuHeHUH. OTpeeNsITh PeaKInIo CPeabl
pactBopa conu B Bojie. COCTaBIATh ypaBHEHUSA
peaxkuuii THAPOIN3a OPraHUYECKUX U
HEOpraHMYEeCKHX BEIECTB

1.5. DnexTpoxuMHUecKue peakuuu (4 u)

lanpBarMYIeckwii aMeMeHT. DnekTpoabsl. AHox. Karton. 17. XumMudeckue NCTOYHUKH TOKA.Psi cTaHmapTHRIX OOBACHATH IPHUHIUI PAOOTHI TATBAHHYECKOTO 1,2.3,5,6,8-10
AxKkyMynsaTOp. TOIUIMBHBINA 3JIEMEHT. DICKTPOXUMUSL. AJIEKTPOIHBIX TIOTCHIIHAIOB. anemeHTa. OOBICHATH, KaK YCTPOCH
Psin craHmapTHBIX 3J€KTPOTHBIX TOTEHIIHATIOB. 18. Koppo3us MeTaioB u €€ npeaynpekIcHue. CTaHIAPTHEIN BOJAOPOIHBINA IIEKTPOI.
Cranpaptaele ycnoBus. CTaHAapTHBIA BOAOPOIHBIN 19. Dnexrponus. [Tonb3o0Barbes psAAOM CTaHIAPTHBIX
anekTpoa. Koppo3ust metaminoB. Xumudeckas u 20. KonTpoabHasi padora 1 o Teme SJIEKTPOJHBIX MOTeHIMAIOB. OTINYaTh
3JIEKTPOXUMHUYECKAsT KOPPO3US. DIEKTPOIIH3 «TeopeTnyeckre OCHOBBI XUMHI) XUMHYECKYIO KOPPO3HUIO OT

3MEKTPOXUMUIECKOH. OOBACHITH IPUHITUIIBI

3aIUThl METAUTMYCCKUX H3ICIUN OT KOPPO3UH.

OOBACHATH, KaKUE MPOIECCHI TPOUCXOIAT Ha

KaToJIe M aHOJIC IIPH JIICKTPOIIN3E PACIUIABOB H

pactBopoB coeil. COCTaBIsATh CyMMapHEIC

YpaBHCHHS PEaKIUH 3JCKTPOIU3a

2. Heopranuueckast xumus (11 1)
2.1. Metamist (6 1)

JIérkue u TsKEnbIe MeTauIbl. JIErKoIIaBKue 1 21. O0r1ast XapaKTepPUCTHKA U CIIOCOOBI MTOTYICHHUS Xapakrepu3oBaTh 00IIHe CBOMcTBA MeTaiioB 1 | 1,2.3,5,6,8-10

TYTOIINITaBKHUEC METAJJIBI.
Menp. Lunk. Turtan. Xpowm. XKenezo. Hukens.
[Tnatuna. Crnasel. Jlerupytromue

no6aBku. UépHbie 1 1iBeTHBIC MeTaIIIBL. YyryH. CTais.

.HGFI/IPOBaHHI)IC cTajii

METAJUIOB.

22. O030p MeTaTNYECKUX 3IIeMEeHTOB A- u b-rpymm.
23. Menp. llunk. Turan. Xpowm. XKene3o, HUKeIb,
IUIaTHHA.

24. CrutaBbl METAJIOB.

25. OKcupl U THIPOKCH]IBI METAJLIOB.

Pa3BACHATH MX HA OCHOBE MPEJCTABIECHUH O
CTPOCHHH aTOMOB METAJJIOB, METAIMNYECKON
CBSI3W M METAJUTMUECKON KPUCTAININYECKON
pemérke. UnmroctpupoBaTh NpuMepamMmu
CHOCOOBI TIOTYYEHUS] METAJLIOB.
XapakTepHu30BaTh XUMUUECKHE CBONCTBA




26. [Ipaxmuueckas paboma 2 «Pemenue
9KCIIEPUMEHTAIBHBIX 3a/ay 10 TeMe «MeTauiby».
Jemoncrpanuu. OOpasibl METAIIOB U UX
COE/IMHEHUH, CIUTaBOB. B3anMoeiicTBIe METaILIOB €
KHCJIOPOZOM, KUCIIOTaMH, BOJOH. Jloka3aTenbcTBO
aM(OTEepHOCTH aIFOMHUHUS U €TO THAPOKCHIA.
B3anmogeiicTBrue Meu 1 jkene3a ¢ KHCIOPOIOM;
B3aMMO/ICHCTBHE MEII 1 JKelle3a ¢ KUCIOTaMHU
(cepnas, consiHast). [lomydeHne TUIPOKCHIOB Menu
(III) m xpoma(Ill), oxcmma memu. BiammoneiicTBue
OKCHJIOB ¥ THIPOKCHIOB METAIJIOB C KUCIOTaMH.
Jloka3zarenscTBO aM(pOTEPHOCTH COCMHEHNI
xpoma(III).

metawioB | A—IIA rpynn u axroMuHus,
COCTaBJISITh COOTBETCTBYIOIINE YPABHEHUS
peakuuit. OOBSICHATH 0COOEHHOCTH CTPOSHHUS
aTOMOB XMMUYECKHX 3JIeMEHTOB b-rpymnn
nepuoguueckou cucremst J. 1.
MengeneeBa.CocTaBiATh ypaBHEHUS PEAKLIU,
XapaKTepU3YIOIINX CBOMCTBA MEIH, INHKA,
THTaHa, XpoMa, xene3a. [IpenckaspBath
CBOJCTBa CIUIaBa, 3Hast €ro cocTaB. OOBACHATS,
KaK U3MEHSIOTCS CBOMCTBA OKCHIOB 1
THIPOKCHIOB METAJIIOB TI0 epuoaaM u A-
rpymmaM nepuoaundeckoi Tadnuupl. OObICHITS,
KaK U3MEHSIIOTCS CBOWCTBA OKCHIOB U
THIPOKCUAOB XUMHUECKOTO IEMEHTA C
HOBBIIICHUEM CTEIICHH OKUCIICHUS ero
aToMma.3anMCchIBaTh B MOJIEKYJIIPHOM M HOHHOM
BUJI€ YPAaBHEHUS XMMHUUECKHX PEAKIIUH,
XapaKTePU3YIOUINX KUCIOTHO-OCHOBHBIE
CBOMCTBA OKCH/IOB ¥ THPOKCH/IOB METAJUIOB, a
TaKKe SKCIEPUMEHTAIFHO JIOKA3bIBATh HAINYHUE
9THX CBOMCTB. Pacrio3HaBaTh KaTHOHBI cCOJEd ¢
TIOMOIIBI0 KaYeCTBEHHBIX PEaKIMH

2.2. Hemetamter (5 q)

Hemeramisr. HpOCTLIG B€IICCTBA — HCMCTAJIJIEBI.

VYrnepoa. Kpemunii. Azot. ®ochop. Kucnopoa. Cepa.

®top. Xinop. CepHast KMUcI0Ta. A30THAsI KUCIIOTA.
BomopoaHsie coeMHEHISI HEMETAJIOB

27. O630p HemeTauioB. CBOHCTBA U IPUMEHEHHE
Ba)KHEHIIMX HEMETAJUIOB.

28. O6m1ast XapaKTepUCTHKA OKCH/IOB HEMETAJUIOB U
KHCIOPOACOAEPKAIUX KUCIOT. OKNUCINTEFHBIE
CBOMCTBA CEpHOM U a30THOM KUCIOT. BogoponHeie
COCIIMHEHHS] HEMETAaJUIOB.

29. I'eneTndeckas CBsI3b HEOPTAHUIECKHUX H
OpPTraHUYECKUX BEIIECTB.

30. IIlpaxmuueckas paboma 3 «Peuienue
9KCIIEPUMEHTAIBHBIX  3aiad 1o TeMe «Hemeramby.
31. Kontpoasnas padora 2 1o Teme
«Heoprannueckas xumus». JleMoHcTpanuu.
OO0pasup! HeMeTanI0B. Moaeny KpucTaInIecKuX
pemérok anmasa u rpadura. [loayueHne ammuaka u
XJIOPOBOAOPOJA, PAacCTBOPEHHE UX B BOJE,

XapakTepru3oBaTh O0OIIHE CBOWCTBA HEMETAJIIOB
U Pa3bsCHITh UX Ha OCHOBE MPEACTaBICHUM O
cTpoeHuu atoMa. HaspiBaTh 001acTu
MIPUMEHEHHSI BAKHEHIIINX HEMETAJLIOB.
XapaKkTepHu30BaTh CBOMCTBA BBICIITHX OKCHIOB
HEMETAJIOB M KHCIIOPOACOACPKAIINX KUCIIOT,
COCTaBIISITh YPaBHEHUS COOTBETCTBYIOLITUX
peakiuii 1 0OBSICHATH UX B CBETE
MPEICTaBICHUI 00 OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIX PEAKLHUAX U
3JIEKTpONUTHYECKON quccounanuu. CocTaBisaTh
YpaBHEHHUS PEaKUi, XapaKTePU3YIOIINX
OKHUCJIUTEIbHBIE CBOMCTBA CEPHON U a30THOM
KHUCJIOT. XapaKTepu30BaTh U3MEHEHUE CBOWCTB
JIETYYUX BOJOPOJHBIX COEAMHEHUH HEMETaJUIOB

1,2.35,6-11




JI0Ka3aTeNbCTBO KUCIOTHO-OCHOBHBIX CBOICTB 3TUX
BemiecTB. C)KUTaHUE YISl U Cephl B KUCIIOPOJIE,
olpeJieJIeHNe XMMHUIECKUX CBOICTB IPOIyKTOB
cropanusl. BzauMmosneiicteue ¢ MepIo
KOHIIEHTPUPOBAaHHOMN CEpHOI KUCIIOTHI,
KOHIICHTPHPOBAaHHOH U pa30aBICHHON a30THOM
KHCJIOTHI

10 epUoy U A- rpynmnaM nepuoandeckoit
cucTeMsl. J[oxa3pIBaTh B3aHMOCBSI3b
HEOPTaHMUYECKUX U OPraHUYECKUX COCIUHEHUH.
CocTaBATh ypaBHEHUS XUMUYECKUX PEAKLIUH,
OTpaKaIOIIUX B3aUMOCBSI3b HEOPTAHUYECKUX U
OPTaHWYECKUX BEUIECTB, OOBACHSITH UX Ha
OCHOBE TE€OPHH INEKTPOIUTHIECKON
JVMCCOIMAINY U TIPEACTaBICHNN 00

OKHUCJIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX IMPOIECCAX.

HpaKTI/I‘IeCKI/I pacno3HaBaTh BEHICCTBA C
IIOMOIIBIO KaYCCTBCHHBIX peaK].[I/Iﬁ Ha aHHOHBI

3. Xumus u xu3Hb (3 4)

XuMmuueckast IPOMBIIUIEHHOCTb. XUMHYECKast
TexHoaorusa. YépHas Meramtyprus. /JloMeHHas neds.
Arnomepanus. Kucnopoasrit KOHBEPTEP.
be3oTxoaHOE MPOU3BOACTBO.
DKOJIOTHIeCKUIMOHUTOPHHT. [IpeensHO JOmyCTHMEbIE
KOHLEHTpaluu

32. Xumus B IpOMBIIUIEHHOCTHU. [IpuHIMIIBI
XMUMHYECKOTO ITPOU3BOJICTBA. XHUMHKO-
TEXHOJIOTHYECKHE MPUHITUIEI TPOMBIIIICHHOTO
MOJTy4eHHs: MeTa/uIoB. IIpou3BOACTBO UyTryHa U CTalu.
33. Xumust B O6ITYy. XUMHUECKas! IPOMBIIIUIEHHOCTD U
OKpY KaroIas cpefa.

34. WToroBslii ypok o Kypcy xumuu 11 kiacca.
Jemoncrpamuu. O0pasipl cpecTB OBITOBOH XUMUH,
WHCTPYKIIMH 110 UX TIPUMEHEHHIO

OOBSICHATD HAYYHBIE IPUHIUIIBI TPOU3BOICTBA
Ha IPUMEpPE NPOU3BOACTBA CEPHOM KUCIIOTHL.
IIepeuncasaTs NPUHIUIBI XMMUUYECKOTO
IIPOU3BOJCTBA, UCIIOJIb3YEMBIE IIPU [1OJTY4CHUU
YyyTryHa.

CocTaBisITh ypaBHEHUS XUMHUYECKUX PEAKIINH,

MPOTEKAOMUX ITPU MOJTYYECHUU YyT'YHaA U CTAJIN.

CoOnronate mpaBmia Oe30macHOi paboTHI CO
cpencTBaMH OBITOBOW XHMMUH.

OOBACHATD IPHYMHBl XUMHYECKOIO
3arpsi3HEHUsI BO3yXa, BOTOEMOB H I10YB

1,2,3-6,7,8,10

COI'JTACOBAHO

IIpoTokon 3acenanus
METOHYECKOT0 00BeAMHEHUS
YUATEJIEH €CTeCTBEHHBIX HAYK

COLII Ne 16
or J©. ¢ g. 2022 romaNel
v 27 — Jlomora M.IO.

noanuce pygdsoaurens MO d.HO

COI''TACOBAHO

3ak1$&?TuT"Hb nupexropa no YBP
(’—:”‘.Z [Inemakosa E.IO.
NMOANHCE DOHO
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