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. TpeGoBaHus K yPOBHIO NOATOTOBKH 00y4aIOIINXCSH

OOyueHnne XUMHM B CpeAHEH IIKoie Ha 0a30BOM YpOBHE 10 JAHHOMY Kypcy
CHOCOOCTBYET TOCTH)KEHUIO 00YYAIOIIUMHUCS CIETYIOIUX JUYHOCIHBIX PE3YIbMaAmoe.

1. YyBCTBA F'OPJIOCTHU 32 POCCUICKYI0O XMMUYECKYI0 HAYKY U OCO3HAHUE POCCUKUCKOU
IpaXXAaHCKOW UICHTUYHOCTU — 8 YEeHHOCMHO-0OPUEHMAYUOHHOU cepe;

2. OCO3HaBaTh HEOOXOJUMOCTh CBOEH IMO3HABATEIBHOM AESITENbHOCTH M yMEHHE
YIPaBIATh €10, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPAa30BaHUIO Ha MPOTSIKEHUH BCEH JKU3HU;
NOHMMaHWE  BAXHOCTU  HENPEephIBHOrO  oOpa3oBaHus  Kak  (akTopy  yCIEUIHOH
npoeCCHOHATBPHON W OOIIECTBEHHOW JEATEIBHOCTH; — 68 NOo3HAéamenbHoU (KOTHUTHBHOM,
WHTEIUICKTYaTbHOW) cghepe

3. TOTOBHOCTh K OCO3HAaHHOMY BHIOOpY AaiibHEHIIEH 00pa3oBaTeNbHON TPaeKTOpHU
Wi chepsl MPOPECCHOHATBHON IEATEIBHOCTH — 8 mpy0oe6oll chepe;

4. HENpUSTHE BpPEOHBIX NPUBBIYEK (KYpeHHUs, YHOTpPEeOJEHHS alKoroisi H
HAapKOTHKOB) Ha OCHOBE 3HAaHUI O TOKCHYECKOM M HApPKOTUYECKOM JCHCTBHM BEUIECTB — &
cghepe 300posvecbepedicenus u be30nacHo2o 0opasa Hcu3nu,

Memanpeomemnvimu pe3yivmamamu OCBOCHUS BbITYCKHUKAMU CPEIHEHN MIKOJIBI Kypca
XUMUH SIBIISIFOTCSL:

1. UCNOb306aHUe OCHOBHBIX ~ METOJIOB  IO3HaHUS (ONpPENENIEHHEe HMCTOYHHUKOB
yueOHOM W HayyHOW WHQOpMAIUHU, TOoaydeHue OdTod wuHpopmammu, e€ aHamu3, u
YMO3aKJIIOUEHHUsI Ha €ro OCHOBE, M3TOTOBJIEHHE U Mpe3eHTalus MH()OPMAIMOHHOIO MPOIYKTa;
IIPOBEJCHUE JKCIIEPUMEHTA, B TOM YHCJIE U B IPOLECCE HCCIENOBATENBCKON AEATEIbHOCTH,
MOJICIUPOBAaHUE M3y4aeMbIX OOBEKTOB, HAOJIIOJEHME 3a HHMM, HUX H3MepeHue, (urcanus
pe3yiabTaTOB) U WX HpuMeHeHue Ui  TIOHHUMAaHUS  Pa3IMYHbIX CTOPOH  OKpY’Karoulen
JNENCTBUTEIBHOCTH;

2. é1adeHue OCHOBHBIMUA HMHTEJUIEKTYallbHBIMU ONEpalUsIMU (aHaJIU3 M CHHTE3,
CpaBHEHME U cHcTeMaTH3anus, oO0OOLIeHHME M KOHKpETH3alus, KiIacCUpUKalusg U IOHCK
AQHAJIOTOB, BBISABIIEHUE MPUYMHHO-CJIEICTBEHHBIX CBsI3€H, POpPMYIMpPOBKa FMIOTE3, UX MPOBEPKA
1 (GOpMYJIMPOBKA BHIBOJOB);

3. no3uanue 0ObEKTOB OKPYKAIOIIET0 MUpA B MJIaHE BOCXOXKJIEHUS OT aOCTPaKTHOTO
K KOHKpETHOMY (OT 00IIero 4epe3 4acTHOE K €IMHUYHOMY);

4. CNOCOOHOCMb BBIIBUTATh HJIEW W HAXOIUTh CPEACTBA, HEOOXOAUMBIC I UX
JOCTHKECHHS;

5. ymeHue GOPMYITHPOBATh e W OMPENeNsATh 3aadyd B CBOCH IMO3HABATEIBHOU
JeSATeTLHOCTH, ONIPEACIIATh CPEACTBA IS TOCTHHKSHUS TeJIeH 1 peleHus 3a/1a4;

6. onpeodensims Pa3HOOOpa3HBbIE UCTOUYHUKHU TIOTYUYCHUS] HEOOXOIUMON XUMHUUYECKOU

UHPOpPMAIINK, YCTAHOBJICHHWE COOTBETCTBHS COJACpKAaHUS M (QOPMBI  TPEACTABICHUS
UH(POPMALIMOHHOTO MPOYKTa ayAUTOPHUH;

7. YMeHue TPOAYKTUBHO OOIIAThCS M B3aWMOJICHCTBOBATh B IPOLIECCE COBMECTHOM
NEeSTeIbHOCTH, YYUTBIBaTh MO3MLMU JAPYIMX YYACTHUKOB JESATEIBHOCTH, 3S(P(PEKTUBHO
paspematb KOH(PIUKTHI;

8. 20MOBHOCMb K KOMMYHHUKAMU  (TPEICTAaBISATh  PE3YJbTaThl  COOCTBEHHOMU
MIO3HABATENIEHOW  NESITETBHOCTH, CIBIIATh H  CIyIIaTh OIIMOHEHTOB, KOPPEKTHPOBATh
COOCTBEHHYIO TIO3HUIIHIO);



9. YMeHue UCTI0b30BaTh CPeJICTBA HH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX
texHojoruit (manee — WKT) B pemieHMM KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX H
OpraHU3alMOHHBIX 33/1a4 ¢ COOIIOJeHUEM TpeOOBaHMN SPrOHOMMKH, TEXHUKU OE30MaCHOCTH,
THUTUEHBI, PEeCypcocOepeKeHus, MPABOBBIX M OSTUYECKUX HOPM, HOPM HH(POPMALMOHHOU
0€30I1aCHOCTH;

10.  eraoenue SI3BIKOBBIMU CPEACTBAMHU, B TOM YHCIE M SI3bIKOM XMUMHUU — YyMEHHE
ACHO, JIOTUYHO U TOYHO H3JIaraTb CBOK TOYKY 3PEHHUs, UCIOJIb30BaTh AJICKBATHBIC SI3BIKOBBIC
CpEeZCTBa, B TOM YHCJIE U CUMBOJIbHBIE (XMMUUYECKHE 3HAKU, (POPMYJIBI U YPaBHEHHUS).

IlIpeomemnvimu pesynomamamu U3y4eHuss XUMHM Ha 0a30BOM ypOBHE Ha CTYIEHHU
CpeaHero o0IIero o0pa3oBaHus SABISIOTCS CICAYIOIINE PE3yabTaThI.

|. B no3HaBare/ibHOIi cepe:

1. 3Hanue (NOHUMAaHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIIUX TEOPHH Kypca
OpraHUYECKOMN U OOIIeH XUMUH;

2. YMeHue HaOIOAaTh, ONMUCHIBATh, (DUKCUPOBATh PE3yJIbTaThl U JeNIaTh BBIBOJbI Ha
OCHOBE JIEMOHCTPALlMOHHBIX U CAMOCTOATEIBHO IPOBEAEHHBIX HKCIIEPUMEHTOB, UCIIONb3Ys AJIS
3TOT0 POAHOM (PYCCKMIA WIIM MHOM) A3BIK U S3bIK XUMUHY;

3. ymeHue KTaccu(UUUpPOBaTh ~ XUMHYECKUE DJIEMEHTBbI, IPOCThIe  BELIECTBA,
HEOpPraHUYECKUE U OPTaHUYECKUE COEAMHEHUS, XMMUYECKNE TIPOLECCHI;

4. VMeHue XapaKTepu30BaTh oOurue CBOMCTBA, HOJIyuyeHue u
IPUMEHEHUE W3YYEHHbIX KJIACChl HEOPraHMUYECKUX U OPraHMYECKUX BEILECTB M UX Ba)KHEHIIMX
MIPECTaBUTENEH;

5. OnucvLIBamMb KOHKPETHbIE XUMHUYECKHE PEaKLMH, YCIOBUS HUX MPOBEACHUA H
YIPaBIEHUS XUMUUYECKUMU TIPOLECCAMH;

6. YMeHue IPOBOJIUTh CAMOCTOSITENIbHBIA XUMHUYECKUN SKCIEPUMEHT M HaOlro1aTh
JIEMOHCTPAIlMOHHBIN 3KCIIEPUMEHT, (PUKCUPOBATh PE3yNbTaThl U JAeaTh BBIBOJbI U 3aKIIOYECHUS
10 pe3yJIbTaTam;

7. NPOCHO3UPO6AMb CBOMCTBA HEM3YUYEHHBIX BEIIECTB M0 aHAJOTHMH CO CBOWCTBAMU
M3YYEHHBIX HAa OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTE;

8. onpeoensims UCTOYHUKNA XUMHUYECKOH HHQPOpMAIUH, IMOIy4yarh €€, MpPOBOAUTH
aHaJIN3, U3TOTABINBATh HH(OPMALIMOHHBIN MPOAYKT U MPEJCTABIATD €r0;

9. ymemv  noab3oéamvcs  00A3aTENbHBIMU  CIIPAaBOYHBIMH  MaTepHallaMU:
Ilepuoanueckoit cucreMod  xumudeckux  aneMmeHTtoB  JI. M. MeHpaeneeBa, Ta0IuIEel
pPacTBOPUMOCTH, JIEKTPOXUMUUECKUM PSAIOM HaNpsDKEHUN METAJIJIOB,
PSAAOM DJIEKTPOOTPHULIATENBHOCTH — JJISl XapaKTEPUCTUKKU CTPOEHUS, COCTaBa U CBOWCTB aTOMOB
XUMHUYECKHX 3J1eMeHTOB |—IV neprnosoB 1 00pa30BaHHBIX MU IPOCTHIX U CIOMXKHBIX BEIIECTB;

10.  ycmanoenenue 3aBUCUMOCTH CBOWCTB W MPUMEHEHHS BOXHEHUIINX OPTaHUYECKUX
COEIMHEHUHN OT MX XMMHUYECKOTO CTPOEHUS, B TOM YHUCIIE U O0YCIOBIEHHBIX XapaKTEpOM 3TOTO
CTpoeHUs (MpeAeTbHbIM WIH HEMpeIeIbHbIM) U HaTNYueM (QYHKIMOHAIBHBIX TPYIIIL;

11.  moodenuposarue MOIIEKyY]l HEOPTaHMUECKUX U OPTaHMUECKUX BEIIECTB;

12. nonumanue XUMHUYECKOW KapTUHBI MHpa KaKk HEOTHEMJIEMOW YacCTH LEJIOCTHOM
Hay4YyHOW KapTUHBI MUpa.

B 1eHHOCTHO-OpHEHTANMOHHOM cdepe — GopMHUpPOBaHUE COOCTBEHHOW MO3MIIMU TPU
OIICHKE TMOCIEICTBUN MJi1 OKpYXKAloWEeW Cpeapl AEATEIbHOCTH 4YeJlIOBEKa, CBS3aHHOW C
IPOM3BOJICTBOM U NepepabOTKON XUMUYECKUX MTPOAYKTOB;



B TtpynoBoii cdepe — nposedenue XUMHUUECKOTO 3KCIEPUMEHTA; pa3sumie HaBbIKOB
y4eOHOH, IIPOEKTHO-UCCIIEI0BATEIbCKON u TBOPYECKOMN JIeATEIbHOCTH pu
BBITIOJTHEHUH WHIUBUAYATHHOTO MTPOEKTA MO0 XUMUH;

B cdepe 310poBoOro o6pa3za Ku3HU — coOa00eHUe TIPABUII OE30IMACHOTO O0pAaICHUS C
BEIIECTBAMH, MaTepHallaMH; OKa3aHUe IEePBOY MOMOIIY MPHU OTPABICHUAX, 0XKOTAaX U TpaBMax,
MOJIyUEHHBIX B pe3ylbTaTe HapyLIEHUs MpPaBUJ TEXHUKUM O€30MacHOCTH Npu pabore ¢
BelIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAaHUEM.

IlnanupyemMblie pe3yibTAaThl 0CBOCHUSA 00YYAIOIIMMHUCS CpeHero oo1ero o0pa3oBaHus o
XUMHHU

B pesynbrare u3ydenus yaeOHOro mpeamera «XuMus» Ha YpOBHE CpeJHEro 00IIero
00pa3zoBaHus:

—  packpblBaTh Ha MpHMEpPax poJb XUMHH B (POPMHUPOBAHHUH COBPEMEHHON HAyYHOUH
KapTUHBI MUPA U B IPAKTHYECKON JEATEIBHOCTH YEJI0BEKa;

— JEMOHCTpPHpOBaTh HA MpHUMEpax B3aUMOCBSI3b MEXKIYy XUMUEH W  JIpPYTHUMH
€CTECTBEHHBIMU HayKaMU;

—  pacKpbIBaTh Ha MPUMEPAX MOJOKEHUSI TEOPUH XUMUUecKkoro crpoeHusi A.M. bytieposa;

— noHuMarh Qusudeckuit cmbicn Ilepuogmueckoro 3axona [[.M. MenaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHMOCTb CBOWCTB XHMHYECKHX 3JEMEHTOB M OOpa30BaHHBIX HMH
BEIIIECTB OT JICKTPOHHOTO CTPOSHHSI aTOMOB;

—  OOBSCHATH MPUYHMHBI MHOTOOOpAa3Ws BEHICCTB HA OCHOBE OOIIMX MPEICTABJICHUN 00 UX
COCTaBe U CTPOCHUH;

—  TPHUMEHSTHh MpaBUjia CHCTEMaTHYECKOW MEXIYHApOIHOW HOMEHKIATYphl KaK CpeicTBa
pa3ianyueHus U UASHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

—  COCTaBISITh MOJEKYISPHBIE U CTPYKTYpHBIE (OPMYIBl OPraHUYECKUX BEIIECTB Kak
HocuTeneil WHQpOpPMalMM O CTPOCHUU BEIIECTBA, €ro CBOWCTBAX M NPUHAIIECKHOCTH K
OTIpeIelIEeHHOMY KJIaCCy COeMHEHUI;

—  XapaKTepH30BaTh OPraHMYECKHE BEUIECTBA II0 COCTAaBY, CTPOCHHIO U CBOICTBaM,
yCTaHaBJINBATh IPUIUHHO-CIICACTBEHHBIE CBSI3M MEXKIY TaHHBIMHU XapaKTePUCTUKAMH BEIECTBA;

—  TIPUBOJUTH TPHUMEPHI XUMHYECKHX PEAKIUH, PACKPBIBAIOIINX XapaKTEePHBIE CBOMCTBA
TUNMYHBIX TIPEICTABUTENICH KIIACCOB OPTaHUYECKHUX BEIIECTB C IENbI0 WX HICHTU(DUKAUU H
00BsICHEHUS 00JTaCTH IPUMEHEHUS;

—  TPOTHO3HPOBATh BO3MOKHOCTH MPOTEKAHUS XMMHUYECKUX PEaKIMi Ha OCHOBE 3HAHUU O
TUTIAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CITIOCOOHOCTH;

—  HUCIOJNIb30BaTh 3HAHUSA O COCTaBE, CTPOCHWU W XHMHYECKUX CBOWCTBAX BEIIECTB IS
0€30IaCHOTO IPUMEHEHUS B PAKTHUECKON JeSITeITbHOCTH;

—  TIPUBOJUTH MPHUMEPHI MPAKTHUECKOTO UCIIONB30BaHUS MPOAYKTOB MepepaboTKu HEPTH U
NPUPOJHOTO Ta3a, BBICOKOMOJICKYISIPHBIX COEIWHEHWH (MOJUATUIICHA, CHHTETHYECKOTO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

—  TPOBOAHTH OMBITHI MO PACMO3HABAHUIO OPTAHMYECKUX BEIIECTB: TIUIEPUHA, YKCYCHOM
KHUCTIOTHI, HETIPEIeTbHBIX JKUPOB, TIIFOKO3bI, Kpaxmala, OETKOB — B COCTaBE MUIIEBHIX MPOIYKTOB
U KOCMETHUYECKUX CPEJICTB;

—  BIAJETh NpaBWIAMHU U TpueMaMu 0e30MacHOi padOThl ¢ XUMUYECKUMHU BEIIECTBAMU H
1a00paTOPHBIM 000PYIOBAaHUEM;

—  yCTaHaBIMBAaTh 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakliy U CMEIICHUSI XUMUYECKOTO
paBHOBECHsSI OT pa3IMYHBIX (PAKTOPOB C LEIbI0 OINpeNeieHHs] ONTHUMAJbHBIX YCIOBHIA
MPOTEKAaHUS XUMHUECKUX POIIECCOB;



—  NPHUBOJUTH IPUMEPHI TUAPOIIN3A COJIEH B MIOBCETHEBHOW KMU3HH YETIOBEKA;

— IPUBOJUTH IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuid B IMPUPOE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIAEATEIILHOCTH OPraHU3MOB;

— TPUBOIUTH NPUMEPbl XHMHYECKHUX PEAKLIWH, pPAaCKPBIBAIOMIMX OOLIMEe XUMHYECKUE
CBOICTBaA MPOCTHIX BELIECTB — METAJIIOB U HEMETAILJIOB;

— TPOBOAHWTH pacyeThl Ha HAXOXKICHHE MOJCKYJIIpHOU (opMysbl YrieBoAopoja Io
MPOJYKTaM CrOpaHus U MO €ro OTHOCUTEIBHOM IJIOTHOCTH M MACCOBBIM JOJSIM 3JIEMEHTOB,
BXOJISIIMX B €0 COCTaB;

—  BIaJETh MpaBWIaMU 0€30MacHOro OOpallleHHs C €AKUMH, TOPIOYMMU U TOKCHYHBIMH
BEIIECTBAMH, CPEACTBAMHU OBITOBON XHUMHUU;

—  OCYHIECTBIATh MOMCK XWMHYECKOH HH(pOpMAlMU IO HA3BaHUSAM, HACHTH(PHKATOPAM,
CTPYKTYpPHBIM (pOpMysIaM BEILIECTB;

— KpWUTHYECKH  OIICHWBAaTh W  HMHTEPIPETHPOBATh  XHMHUYECKYI0  HH(POPMAIHIO,
CoJIeprKallylocsi B COOOIIEHUSX CPEACTB MaccOBOM HH(popMaIuu, pecypcax MHTepHeTa, HAyYHO-
MONYJISIPHBIX CTAThSIX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISX BBISBICHUS
OIIMOOYHBIX CYXACHUN U (OPMUPOBAHUS COOCTBEHHO MO3UIINY;

—  TPeACTaBIATh MYTH PEIIeHHUs INI0OANBHBIX MPOOJIeM, CTOSIIUX Tepe]] YeIOBEUYECTBOM:
9KOJIOTMYECKUX, SHEPIeTUUECKHX, ChIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.
BbinyckHuK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTD HAYUYUTHCH:

—  WUIIOCTPUPOBATH HA MPUMEpPax CTAHOBJICHHWE M SBOJIOIUI0O OPraHMYECKOW XMMHUHU Kak
HayK{ Ha Pa3IMYHBIX UCTOPUUYECKUX dTANaX €€ Pa3BUTHS;

—  HCTOJB30BaTh METOJbI HAYYHOTO TIIO3HAHUS TPHU BBINOJTHEHUH TPOEKTOB W y4eOHO-
MCCJIEIOBATENIbCKUX 3a/1ad 10 W3YYEHHUIO CBOMCTB, CIOCOOOB TMOJYYEHUS] U PACTO3HABAHUS
OpPTraHUYECKUX BEIECTB;

— OOBACHATH TPHPOAY H CIOCOOBI OOpa3OBaHUS XUMHUYECKOW CBS3H: KOBAJIEHTHOM
(MoMsipHO#, HEMOJNSAPHOI), MOHHOM, METAJUTMYECKON, BOAOPOJHOW — C IENBbI0 OMpeeNeHus
XHUMUYECKOU aKTUBHOCTH BEIIECTB;

—  YCTaHaBIIMBAaThb TE€HETHYECKYIO CBS3b MEXAY KJIaCCaMM OPraHMYECKUX BEIIECTB MJif
000CHOBaHUSI MPUHIUMHAIBHOW BO3MOXXHOCTU TOJYYEHUS OPTaHMYECKUX COCIUHEHUIA
3a/IaHHOTO COCTaBa U CTPOCHHS;

—  YCTaHaBIIMBAaTh B3aWMOCBSI3U MEXAY (aKTaMu M TEOPHUEH, MPUUUHON U CIEICTBHEM MPHU
aHajgu3e MPOOJEMHBIX CHUTyallMii W OOOCHOBAaHWM TPUHUMAEMBIX PEIICHWA Ha OCHOBE
XUMHYECKUX 3HAHUH.

Copepxanne 0a30BOTO Kypca TMO3BOJIIET PACKPBITH BEAYIIHE HIEH U OTHACTIbHBIC
MOJIOKEHHUS, BAaXXHbIE B I0O3HABAaTE€IbHOM M MHPOBO33PEHUECKOM OTHOILIEHHWM: 3aBUCUMOCTH
CBOMCTB BEIIECTB OT COCTaBa U CTPOCHHS; OOYCIOBIEHHOCTh NPUMEHEHHS BEIIECTB HX
CBOMCTBAMM; MaTepUajIbHOE E€IUHCTBO HEOPraHUYECKHMX M  OpPraHUYECKUX  BEIIECTB;
BO3pacTaroIas pojib XUMHHU B CO3JJaHUU HOBBIX JIEKAPCTB U MATEPUATIOB, B SKOHOMHUHU CHIPHS,
OXpaHE OKPYKAOUIEH CPEIbI.

HN3yyeHue XxumMumM Ha yriayOJeHHOM YpOBHE MPEJIOIaraeT MmojgHOE€ OCBOCHHE 0a30BOTO
Kypca 1 BKIIFOYAET paCUIMpPEHHUE MPEAMETHBIX PEe3yJIbTaTOB U COJECPHKAHUS, OPUECHTUPOBAHHOE HA
MOJITOTOBKY K MOCIEAYIOMEMY MPOPECCHOHATHPHOMY 00pa30BaHUIO; Pa3BUTHE HHIUBUYaTHHBIX
CHOCOOHOCTEH O0ydarommxcsi myreM Ooiiee TIyOOKOro, 4eM 3TO IpeaycMaTpuBaeTcs 6a30BbIM
KYpCOM, OCBOCHHSI OCHOB HayK, CUCTEMAaTHUYECKMX 3HAHUW; YMEHHE MPUMEHSATH MOJyYCHHbIC
3HaHMUS [JIS PEUICHHS] TPAKTHUYECKUX M Y4eOHO-HCCIEIOBATENbCKUX 3a/Jad B W3MEHEHHOM,



HECTAaH/JAPTHOH CHUTYalluH; YMEHHE CHCTEMaTH3HPOBAaTh W 0000LIATh IOJyYCHHBIC 3HAHHSL.
N3yuenne mnpeamera Ha YrayOJIEHHOM YpOBHE IO3BOJIAET CHOPMHUPOBATH y OOyYaromuxcs
YMCHHUC AHAJIIM3UPOBATH, MPOTHO3UPOBATL MW OLOCHUBATH C IIO3ULIUU 9KOJIOTHUECKOM
0€30MacHOCTH MOCIIECTBUS OBITOBOI M IPOU3BOICTBECHHOMW JCATEIILHOCTH YEI0OBEKA, CBA3aHHOM
C MMOJy4CHUEM, IIPUMEHEHUEM U TIePepadOTKOI BEIIECTB.

N3yuenne npenmera «XuMHUs» B 4acTd (OPMUPOBaHHS y OOYYAIOUIMXCS HAYYHOTO
MHPOBO33PCHHsSI, OCBOCHUs OOIICHAYYHBIX METOJOB IIO3HAHUS, a TaKXKe IPAKTHYECKOrO
HPUMEHEHHs HayYHBIX 3HAaHHH OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SX C MpeAMEeTaMH obiacTel
€CTECTBCHHBIX, MATEMATHYCCKUX M I'YMAaHUTAPHBIX HAYK.

[MpumepHass nporpamma y4eOHOro mnpeamera «XHMHUS» COCTaBJICHA Ha OCHOBE
MOJYJILHOTO TIPUHIIMIIA TOCTPOCHUS Y4eOHOT0 MaTepuala, He OIpeessieT KOJIMYECTBO YacoB Ha
U3y4deHUE yueOHOI0O MPEIMETa U KIAacChl, B KOTOPBIX MPEIMET MOXKET U3ydaThCsl.

I1.Conep:xanue yueoOHOro npeamMera « XuMHs»
ba3oBblii ypoBeHb
OcCHOBBI OpPraHN4YecKoi XUuMHUH

[losiBeHne M pa3BUTHE OPraHMYECKOM XMMHMM Kak Haykd. I[Ipeamer opraHmdeckoin

XUMHUHU. MecTo 1 3HaYeHHE OpPraHMYeCKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XVMMHYECKOE CTPOCHME KaK TMOPSJOK COECJUHEHUS AaTOMOB B MOJIEKYJE€ COIJIaCHO MX
BaJCHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHMUYECKOIO CTPOCHHS OpPraHMYECKHX
coequHeHuil A.M. bytnepoBa. YTIeponHBII CKEJIET OPraHMYECKOM MoueKyibl. KpaTHocTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOTO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonstue o ¢QyHkunoHanpHOM rpynme. IlpuHuuMNbBl KiaccupuKanuu
OpraHMYecKUx coeauHeHuid. CucreMarndeckas MeXAyHapoAHass HOMEHKJIATypa W HPUHIIMIIBI
00pa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUM.

Ankanbel. Cmpoenue monexynvt memarna. I'oMOIOrHYecKUil psii ankaHoB. ['omosory.
Howmenknarypa. M3omepusi yrieponHoro ckenera. 3aKOHOMEPHOCTH H3MEHEHMs (DU3MYECKHX
CBOWCTB. XHMMHUYECKHE CBOMcTBa (Ha MpHUMepe MeTaHa M 53TaHa): PEeaKlUu 3aMelleHUs
(raJloreHMpOBaHKE), JETHIPUPOBAHUS KaK CIIOCOOBI MOJY4YeHMs BaKHEHIIMX COEIMHEHHH B
OpraHMYecKOM CHHTe3e. ['opeHuMe MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
IPOMBINUIEHHOCTH U ObITy. HaxoxneHue B mpupoae W NpUMEHEHWe alkaHoB. [lowsmue o
YUKNOQNIKAHAX.

Ankensl. Cmpoenue  monekyivl  dmujeHa. ['OMOJOTHYECKMA  psii  aJIKEHOB.
Homenkiatypa. M3omepust yriepoJHOTrO CKeleTa M MOJOKEHHSI KPAaTHOM CBSI3M B MOJIEKYJIE.
XUMHUECKUE CBOWCTBA (Ha MpUMepe 3TUJICHA): PEeaKLUUU MPUCOEIUHEHUs (TajoreHupoBaHHE,
eudpuposanue, TUAPATALUS, cUOPO2ALO2eHUPOBaHUe) KaK CIIOCO0 MosTydyeHHs! (PyHKIIMOHATBHBIX
IIPOU3BOJHBIX YITIEBOAOPOJOB, ropeHus. [lonumepusanus 3TUiIeHa KaK OCHOBHOE HaIlpaBJIEHUE
ero ucnosp3oBaHusA. IlommdTHWIIEH Kak  KPYNHOTOHHAXHBIH  MPOAYKT  XHMHUYECKOTO
pou3BOACTBA. [[pumeHenue aTriieHa.

Ankanuensl u kKaydyku. [loHarne o0 ankaameHax Kak yriaeBOAOpOAaX C JABYMS
IBOMHBIMU cBsi3aMuU. [lonmumepusanus nuBuHMia (OyraaueHa-1,3) kak crmoco0 mosydeHus
CHHTETHYECKOr0 Kaydyyka. HaTypallbHbIi1 U CUHTETMYECKHI KaydykKu. BynkaHuzamus kaydyka.
Pesuna. [IpumeHeHue kaydyka U pe3UHBI.

Ankunbl. Cmpoenue Mmonekyavl ayemunena. ['OMOJIOTUYECKUH psAll  AJKHHOB.
HomeHnknarypa. M3oMepust yriiepoaHoro Ckeinera U IOJI0KEHHUS KPAaTHOM CBSI3M B MOJIEKYIIE.
XUMHUECKUE CBOICTBA (Ha MpUMeEpe alleTHIIeHa): PeaKklUy MPUCOSAUHEHHs (TaloreHupOoBaHue,



2uopuposanue, TUAPATALUS, 2UOPO2ANO2eHUPOBAHUEe) KaK CIOCOO0 TOJyYCHHs TOJUMEPOB H
JIPYTHX TIOJE3HBIX IMPOIYKTOB. ['OpeHMEe ameTwiieHa KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO
TUTAMEHH JJIS CBAPKU U Pe3KU MeTauioB. [IpuMeHeHue arneTuieHa.

Apenbl. beH30m Kak TMpeACTaBUTENh apOMATUYECKUX YIIIEBOJOPONOB. CmpoeHue
MoneKkynvl 6eH301a. XUMUYECKHE CBOWCTBA: PEAKIMU 3aMelieHUs (TaJloreHUpOBaHUE) Kak
Croco0 MOJyYEeHHUsS] XMMUYECKUX CPEACTB 3allMThl PACTEHUU, MPUCOSAUHEHUS (TUAPUPOBAHNE)
KaK JI0Ka3aTeIbCTBO HEIPEACIBHOIO XapakTepa OeH3oma. Peakmus ropenus. Ilpumenenue
OeH30:a.

Cruptel. Knaccudukanus, HOMEHKIaTypa, U30MEpUs CIUPTOB. METaHOJ U 3TaHOJ Kak
MPEIICTAaBUTENIA TIPEICTbHBIX OJHOATOMHBIX CIUPTOB. XUMHYECKHE CBOHCTBA (Ha TpHUMEpe
METaHOJa W DTAHONA): B3aUMOACHCTBHE C HATPHUEM KaK CIOCO0 YCTAHOBJICHUS HAIUYHUS
THIPOKCOTPYIIBI, PEAKIMS C TATOrCHOBOJAOPOJAMH KaK CIOCOO TMOTYYCHHSI PAaCTBOPHUTEIICH,
JNETUpaTalns KaK CIIOCO0 MONYYCHHS STWICHA. Peakius TOpPeHHs: CIUPTHl KaK TOILIHBO.
[Ipumenenne MeraHoda W dTaHoJa. DU3MOJIOTHYECKOE ACHCTBME METaHOJa M JTaHOJa Ha
OpraHuM3M 4YeJOBEKa. OTWICHIVIMKOJIb W TIULIEPUH KakK MPEJACTABUTEIN TPEIeIbHBIX
MHOTOAaTOMHBIX CIIUPTOB. KauecTBeHHas peakiusi Ha MHOTOATOMHBIE CITUPTHI M €€ IPUMEHEHUE
JUISL pPacTio3HABaHUS TJIUIIEPUHA B COCTABE KOCMETHYCCKUX CPeICTB. [IpakTHyeckoe mpuMeHeH e
STHJICHTJIMKOJIS U TJIUIEPHHA.

®enon. CtpoeHre MOJICKYIBI (heHONIA. B3aumuoe enushue amomos 8 MojieKkyie genoad.
Xumuueckue ceolcmea: 83aumooelcmeaue ¢ Hampuem, 2UOPOKCUOOM Hampus, OPOMOM.
[Tpumenenue penona.

Anpaeruasl. Metananb (hopManbAerua) U dTaHalb (alleTalbIeru/) KaK MpeACcTaBUTEIN
MpelebHBIX albAeTHA0B. KadecTBeHHbIE peakIMu Ha KapOOHWIBHYIO Tpymmy (peakius
«cepedpsiHOro 3epkanay, B3aumojnencTBue ¢ ruapokcunom meau (II) m ux npumeHeHuwe Ans
oOHapyXeHHsI TPEIEeNbHBIX albJeTUI0B B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh
anbaerunoB. [Ipumenenue Gopmanbaeruia u aleraibAeruaa.

KapOoHOBBIE KHCIOTBI. YKCYCHas KHCJIOTa KaK TPEJICTaBUTENb  IPEISITbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XUMHUYECKUE CBOMCTBA (Ha MpUMepe YKCYCHOU KHCIIOTHI):
peaKIuu C METaUIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHUSMH W COJISIMH KakK ITOATBEPXKICHUE
CXOJICTBAa C HEOPTaHMYECKUMHU KHCIOTaMHU. Peakius 3TepuuKanuy Kak CIOCO0 TOTyUICHHS
cnoxHbIX d(hupoB. [IpuMeHnenne ykcycHOW KUCIOTHL [IpenctaBieHne o BBICHIMX KapOOHOBBIX
KHUCJIOTaX.

Cnoxuble 3hupsl u kupbl. CIOXKHBIE JPUPHI KAaK MPOIYKTHl B3aUMOJCHCTBUS
KapOOHOBBIX KUCJIOT co cnupTamu. [IpuMeHeHne cI0KHBIX A3PUPOB B MUIIEBON U TapProMepHOit
MPOMBINIICHHOCTH. JKHUPBI KakK CIIOKHBIE 3(PUPHI TIHIIEPUHA M BBICIINX KapOOHOBBIX KHCIIOT.
PactuTenbHbIE W JKMBOTHBIC JKUPBI, MX COCTaB. Paclio3HaBaHWE PACTHUTEIBHBIX XHUPOB Ha
OCHOBaHWW WX HENpPEIeIbHOrO xapakTepa. [IpuMeHeHHe >XUpOB. [WApOIN3 WM OMBUICHUE
KHUPOB KaK CIOCOO MPOMBIIIICHHOTO MOJIYYeHHUs COJICH BBICIIMX KapOOHOBBIX KHCIOT. MbLId
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBOMCTBA MBLIA.

VYrnesoasl. Knaccudukanus yrneBomoB. HaxoxaeHue yrieBogoB B mpupoje. ['moko3a
KaK anpaeruaocnupt. bpoxkenue rmoko3bl. Caxaposa. [uodpoaus caxaposvl. Kpaxman u
[EJUTI0N03a KaK OMOJOTHYeCKHEe MONMMEphl. XUMHUYECKHE CBOMCTBA KpaxMmaia W IIeJITIOI03bI
(Tuaponu3, KauyecTBEHHAs PEaKIvs ¢ HOJOM Ha KpaxMmal M ee MPUMEHEHHE T 0OOHapyKECHHs
KpaxMaja B MpoAyKTax nmutanus). [I[pumeHenne n Onosornveckas poyib yrieponoB. [lonarue o6
HMCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE allETATHOTO BOJIOKHA.



Nnentuduxanus opraHu4ecKUX COCOUHEHHH. [ enemuueckasn césa3b Mmedcoy Kiaccamu
opeanuyeckux coeounenui. THTTBI XUMUYECKUX PEaKIHii B OPraHUIeCKON XUMHUU.

AmuHOKHCHOTHL B Oenku. CoCcTaB M HOMEHKJIATypa. AMHHOKHUCIIOTHI Kak aM(pOTepHbIe
opranvueckue coeauHenus. llenTunHas cBs3b. buosormyeckoe 3HAYEHUE O-aMHUHOKHCIIOT.
Ob6nacTu npUMEHEeHUs aMHHOKHUCIIOT. benku kak npupoansie 6uononumepsl. COCTaB U CTPOCHUE
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPONN3, NeHaTypauus. OOHapyxkeHue OelKOB MpHU
MOMOIIM KauyecTBEHHBIX (I[BETHBIX) peakiuil. IlpeBpamienus OenKOB NHUIIK B OpraHU3ME.
buonornueckune GpyHKIMN OCIIKOB.

Teoperudyeckne 0OCHOBbI XMMHH

Crpoenue BemecrBa. CoBpeMeHHass MOJEIb CTPOEHMSI aroMa. OJIEKTPOHHAs
KoHpurypamust atoma. OcHogHoe u 6030ydicoeHHble cocmosanus amomos. Knaccudukarus
XMUMHYECKUX JJIEMEHTOB (S-, P-, d-amemenThb). OCOOCHHOCTH CTPOCHHSI JHEPreTHYCCKHX
ypoBHeil atomoB d-snemeHToB. Ilepuoamueckass cucrema XuMHYecKux odnemeHToB JI.U.
MengeneeBa. @usznveckuid cmbicn [lepuoguueckoro 3akona JI[.M. MenpaeneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH U3MEHEHHUs CBOMICTB 3JIEMEHTOB U MX COCIMHEHHH IO MEPHOJaM U TPYIIIaM.
DJIEKTPOHHAs IPUPOJIa XUMUYECKOHN CBA3U. DIEKTPOOTPULATENBHOCTh. BUIbl XUMHUUYECKOH CBSI3U
(koBasleHTHasi, HMOHHAs, METAJUIMYecKas, BOJOPOJHAs) M MEXaHU3MBl €€ OOpa3oBaHMI.
Kpucmannuueckue u amopghnvie eewecmea. Tunvl Kpucmaniuyeckux peuiemox (amomuas,
MONEKYIAPHAS, UOHHAA, MEMAaLIuidecKds). 3aeucumocms Qu3uuecKux ceoUcme geujecmsea om
muna Kpucmaniuyeckou pewemxu. IIpyunHbl MHOrooOpas3us BEIIECTB.

XuMuyeckue peakiuu. I'omoreHHsle U rereporeHHble peakiuu. CKOpocTh peakiuu, ee
3aBUCHUMOCTh OT Pa3NUYHBIX (PAKTOPOB: MPHUPOABI PEATUPYIONIUX BEIIECTB, KOHIEHTPALIUU
pearupyromux BeIIeCTB, TEMIIepaTyphl, IUIOMIAAM PEAKIUOHHOW MOBEPXHOCTH, HAIWYUS
Karanu3aTopa. Ponp kaTanu3aTopoB B IPUPOJIE U IPOMBIIUIEHHOM pou3BoAcTBe. OOpaTUMOCTh
peakiuii. XUMUYECKOE PABHOBECHE M €ro CMEIEHHE MOJ| NEHCTBUEM pa3INYHBIX (HaKTOPOB
(KOHIIEHTpalMsl PEeareHTOB WM MPOAYKTOB PEaKIMH, JaBlIEHUE, TeMmIepaTypa) IS CO3AaHUS
ONTUMAJIBHBIX YCIOBUI MPOTEKAHUS XUMUYECKUX MPOIECCOB. JJucnepcnuvle cucmemvl. Ilonamue
o xonnoudax (3oau, eenu). Mcmunuvie pacmeopwvl. Peakuun B pacTBOpax 3IJIEKTPOJUTOB.pH
pacTBopa Kak IOKa3aTeidb KUCIOTHOCTU cpenbl. ['maponu3 cosneil. 3HaueHuWe THIpOiU3a B
Ouonoruueckux OOMEHHBIX mpoueccax.OKUCIUTENbHO-BOCCTAHOBUTENbHBIE — pEakluu B
MpUPOJE, MPOU3BOJCTBEHHBIX MpOIEccCax U KU3HEAEATEIBHOCTH OpPraHu3mMoB. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB TJIaBHBIX M MOOOYHBIX MOATPYIIIT
(Menb, jKele30) W HEMEeTaUIOB: BOJOPOZA, KHUCIOpOJa, TaJOreHoB, cepbl, a3ora, docdopa,
yriaepoaa, kpemMHus. Kopposusi MeTamioB: BUABI KOPPO3WHU, CIIOCOOBI 3alIUTHI METAIIOB OT
KOppo3uu. Onekmponuz  pacmeopoé u  pacniaeos. Ilpumenenue  snekmpoausa 8
NPOMbBLULTIEHHOCTU.

XUMHUA U KU3Hb

Hayunple MeToapl 1mo3HaHWs B XUMUHU. VcTouHMKK Xumudeckoi mHpopmamnmu. [lownck
uH(pOpMaIlMK 10 Ha3BaHHIM, WACHTU(DUKATOpaM, CTPYKTYpHBIM (opmynam. MoaenupoBaHue
XUMHUYECKHUX IPOLECCOB W SBICHUM, XUMUYECKUU AHAIU3 U CuHmMe3 KaK METOJbl HayqHOI'O
MO3HAHMUSL.

Xumus u 310poBke. JlekapcTBa, GepMEHThI, BATAMUHEI, TOPMOHBI, MUHEPATbHBIEC BOJIBI.
[IpoGuiemMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenapartoB. BpenHble MpUBBIYKU U
(dakTophl, pa3pymalomue 310poBbe (KypeHHE, YHOTpeOJIeHHUE alIKoroJisi, HapKOMaHUs).
PammonansHoe utanue. Iluuesvie 0obasku. OCcHoBbl NUULEBOT XUMULL.



XuMus B TTOBCETHEBHOW XU3HU. Morolme u uuctamue cpeacrsa. Cpedcmea 6opbOwl ¢
ObLIMOBLIMU  HACEKOMBIMU: peneilenmsl, uHcekmuyuosvl. CpencTBa JTUYHOM TUTHEHBI U
kocMmeTHku. [IpaBuna 6e3omacHOi pabOTHI ¢ €KUMHU, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH,
CpeICcTBaMU OBITOBON XUMUHU.

XuMHUS U CEeNBbCKOE X03siiicTBO. MuUHepaibHble U opranuyeckue ynoopenus. Cpenctsa
3aIUTHI PACTCHUI.

Xumuss U dHepretuka. IlpupoaHble HMCTOYHMKM yriieBogoponoB. Ilpupoassiii u
NOMYTHBIA HE(TSHON ra3pl, UX COCTaB M HcHojb3oBaHue. CoctaB HepTH U ee mepepaboTka.
Hedrenpoaykrel. OxraHoBoe uunciao OeH3uHa. OXpaHa OKpyXarolmel Ccpenbl Ipu
HeTenepepabOTKe U TPAHCIOPTHPOBKE HE(TENPOAYKTOB. AJBTEPHATUBHBIC HCTOYHHKHU
SHEPTUH.

Xumusa B crpoutenberBe. llement. beron.llogbop onTHUManbHBIX CTPOMTENBHBIX
MaTepHaJIOB B MPAKTUYECKOMN JCSITEIILHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTHS. XUMUYECKOE 3arpsA3HEHUE OKPYKarOLIEH Cpebl U €ro NOCIeACTBUA.
Oxpana rugpocdepsl, To4YBbl, aTMOChepsl, GIopsl U hayHbl OT XUMUYECKOTO 3arpsi3HEHUS.

I1l. KajengapHo-TeMaTH4ecKoe MJIAHUPOBAHNUE 10 XUMUH

10 kiace

Ne HaumeHoBaHue pa3iesioB U TeM

IIpenmer opranuyeckoil Xumun. Teopusi CTpOeHHsI OPraHUYECKHX COCAMHEHUH -2 4

1. [Ipeamer opraan4ecKor XUMHH

2. OCHOBHBIC TTOJI0KEHHUS TCOPUHN XUMHUYICCKOT'O CTPOCHUS

YT1J1eBO1I0PO/IbI H MX NPHPOJHBbIE HCTOYHUKH-13 4

3-4. AJKaHbI

5-6. | AnkeHbl

7. Ankanuensl. Kayuyku.

8. AJKUHBI.

9. ApeHBbL.

10. [IpupoTHBIN ¥ NOMYTHBIN ra3bl.

11. Hedtb u ciocoObI ee nepepaboTKy.

12. Kamennsrit yrons u ero nepepadoTka.

13. IToBTOpenue u 06o01IeHNE

14. KonTponbnas padora Ne 1 o reme « Teopust CTpoeHHs] OpraHuYeCcKUX COeTMHEHUH.

YTI1eBOIOPOABL.)»

Kucaopon- u a3orcoaepxainye oprannyeckue coeiuHeHus-20 u

15- OnHOATOMHBIE CIUPTHI.
16.

17. MHOroaToOMHBIE CITUPTHI.
18. DeHol.

19. AJBIETUIBI M KETOHBI.
20. KapOoHOBBIE KHCTTOTEHI.
21. Cnoxxnsie d¢upsbl. JKupsl.
22. YrieBoibl.

23. AMUHBL.

24, AMWHOKHCIIOTEI 1 OEJIKH.




25.

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COG,Z[PIHCHHﬁ.

26. ITpaktruyeckas pabora Ne 1.MnenTuduUKaIms OpraHn4ecKuX COeTMHEHHN.
27. IToBTOpeHMe 1 0600IIEeH e
28. KonTponbnas padota Ne 2 o reme « Kucnopoa- u a30Tcoaepkanine opraHunaeckKue
COCIMHCHUS
29. buorexnonorusi.
30. [Tonumepsl.
31. CHHTETHYECKHUE TIOJUMEPHI.
32. [Tpaktuyeckas pabora Ne 2.Pacrio3HaBaHue MacTMacc U BOJOKOH.
33. IToaroroBka K HTOrOBOM KOHTPOJIBHOM paboTe
34. WroroBas koHTpoOJIbHAS paboTa
35. [ToBTOpenue u 0600menue kypca. [logseneHrne nToroB yaeOHOro roja.
11 kaace
Ne HaunmeHoBaHMe pa3je/ioB U TeM
n/n
Teopusi cTpoenus BemecTs -9 4y
1. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMa
2. [Iepnonnueckas cuctema XuMu4eckux 3j1eMeHToB [I. 1. Menneneesa n yuenue o
CTPOCHHH aToMa
3. CraHOBJICHHE M Pa3BUTHE NEPUOTNICCKOTO 3aKOHA H TEOPHH XUMHUYECKOTO CTPOCHUS
4. Wonnast xumudeckasi CBsi3b 1 MOHHBIE KPUCTAIUTUYECKHE PEIIETKH
5. KoBanentnast xummdeckast CBsi3b. ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAITUYECKUE
pemeTKH
6. MeTtannndeckast XMkMU4eCKasl CBsI3b
7. Bonoponnas xumudeckas CBsi3b
8. ITonmmepsl
9. JlucriepcHbIEC CHCTEMBI
XuMmnyeckue peakunu — 12 4
10- Knaccudukanus XuMHUECKUX peakiui
11.
12. CKOpOCTh XMMHUYECKUX peaKLni
13. OOpaTUMOCTh XMMHUECKUX peaklMid. XMMHUYECKOE PaBHOBECUE U CIIOCOOBI €ro
CMEICHUS
14- IM'maponus
15.
16. OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC PEAKIINU
17- DJEeKTpOIN3 PacIuIaBOB U pacTBOPOB. [IpakTHyeckoe mpuMeHeHUE 3IEKTPOIN3a
18.
19. [IpakTuueckas pabota 1.Pemenne skcepuMeHTATBHBIX 3371249 M0 TeMe «XHUMHYECKast
peaKImsD
20. IToBTOpEeHME 1 0600611IeHNE H3YYEHHOTO
21. KonTponpnas pabota 1 o teme «CTpoeHHe BenecTB. XUMUYECKash PEaKIIHs»
BemecrBa u ux cBoiictBa — 94
22. Mertasibl
23. Hewmeransl
24, Heopraanueckue u opraHnyecKrue KUCIOThI
25. Heoprannueckue 1 OpraHn4eckue OCHOBAHUS
26. Heoprannueckue n opranndeckue aMmpOTEpHBIC COSAMHEHUS




21.

Comu

28. [TpakTuyeckas pabota 2. PemeHne sKkcepuMeHTaNbHBIX 3a1a4 1o TeMe «Beriectsa u
HX CBOMCTBa»

29. [ToBTOpEeHME M 0000IIEHUE TEMBI

30. KontposbHas padota 2 o teme «BemiecTBa nx CBOWCTBa
XuMusi M COBpeMeHHOe 00111eCTBO — 44

31. Xumuueckasi TeXHoIorus. [I[pon3BoCTBO aMMUaKka M METaHOJIA

32. XuMHUecKasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIEeH KYJIbTYphI YeJIOBEKa

33. WroroBas koHTpoOJIbHAS paboTa

34. ITogsenenue uToroB yueOHOro roia
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