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1. MosicauTebLHAS 3aNIHCKA

Pabouyas nporpamma 1o npeamery «Xumus» (6a30BbIi 1 yriayOJIeHHBIH ypoBeHb) pa3paboTana
st o0ydenus yyamuxest 10-11 kmaccoB MAOY «COL Ne 31»» r. CrIKTBIBKapa
B COOTBETCTBHH C:
e ®denepanbHBIM IOCYIapCTBEHHBIM 00pa30BATEIbHBIM CTaHAAPTOM CPEAHEro OOIIero
oOpa3zoBaHus, yTBEPKACHHBIM MPpHUKa30M MuHUCTEpCTBAa 00pa3oBanus U Hayku PO ot

17 mast 2012 1. N 413 (c usmenenussimu B pen. [IpukaszoB MunoOpHayku Poccum ot
29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613); :

Ha ocHosge:
e TpeGoBaHuil K pe3ynbTaTaM OCBOEHHS OCHOBHOHM 00pa3oBaTeNbHON MpPOTrpamMMbl
cpennero oobmiero oopazoBanusi MAOY «COIL Ne 31»» r. CoIKTBIBKapa;
C yuerom:
e [IpumepHON OCHOBHOM 00pa3oBaTEIBHOM MPOTPAMMBI CPETHEr0 00IIero 00pa3oBaHusl,
0I00peHHON perieHrueM (eaeparTbHOTO yueOHO-METOAMYECKOT0 OOBEAMHEHUS TI0
o61eMy oOpa3oBaHHUIO;

Hannast pabouasi mporpamma KOHKpeTH3UpyeT cojepxkanue Crangapra, gaér
pacnpeziesieHue yueOHbIX 4acoB IO pa3zesiaM, OoCiIeI0BaTeIbHOCTh U3YUEHUSI TEM U Pa3feioB ¢
Y4E€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Yy4eOHOro Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN yJalnuxcsl.

[Heasimu y4yeOHOro npeamera «XuMus» Ha YPOBHe CpelHero o0mero ooOpa3oBaHus
SIBJISIIOTCSL:
1. ChopMHpPOBAHHOCTh CHUCTEMBI 3HAHUN 00 OOIMX XUMHUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSIX;
2. ChopMHUPOBAaHHOCTh YMEHHM HCCJIEAOBATh CBOMCTBA HEOPTraHMYECKHX M OPraHUYECKHX
BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKHUX PEaKIHil, MPOrHO3UpPOBATH
BO3MOYHOCTh X OCYILIECTBIICHUS;
3. Bnagenue ymMeHUsIMH BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUN O COCTaBe, CTPOEHUU BEIIECTBA
U OCHOBHBIX XMMHMYECKUX 3aKOHAX, MPOBEPATh HMX JKCHEPUMEHTAIbHO, (GOpMyIupys Leib
UCCIIEIOBAHUS;
4. BnaneHue MeTOJaMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W MPOBEJIEHUS XUMHUYECKUX
AKCIEPUMEHTOB € COOJIOZCHUEM MpaBuil 0e30macHoi paboThl ¢ BEHIECTBAMH U JTAOOPATOPHBIM
obopynoBanueM; cOPMUPOBAHHOCTb YMEHHUN OIMCAHUS, aHAJIM3a U OLIEHKH JOCTOBEPHOCTH
MOJIyY€HHOTO pe3yJbTaTa;
5. ChopMHpPOBAaHHOCTh YMEHHMM HPOTHO3HPOBaTh, AHAIM3HPOBATh W OLEHUBATH C TMO3HUIIMIA
9KOJIOTHYECKON O€30MacHOCTH MOCIEACTBUS OBITOBOW M MPOU3BOJCTBEHHOW J1€ITEIBbHOCTU
Yel0BeKa, CBA3aHHOM C MepepaboTKOM BEIIECTB.

Y4eOHO-MeTOANYEeCKNH KOMILICKC JJIsl peaTu3alii NPporpaMmbl:

- Epemun B.B., Ky3smenko H.E., Tepenun B.W. u np./ Ilox pen. JIynuna B.B., Xumus
(yrmy6nennsiit), 10 knace, Ipoda;

- Epemun B.B., Ky3smenko H.E., Tepenun B.U. u np./ Ilox pea. Jlynuna B.B., Xumus
(6a3oBerit), 10 kmacc, dpoda;



- Tabpuensia O.C., JIpicoBa I'.I'.. Xumus (6a30Bbiit 1 yrioyonennsiit), 11 kinacc, Jpoda;
- T'abpuensa O.C., Xumus (6a3oBsrif), 11 xace, poda;

2. IMYHOCTHBIE, MeTanpeJAMeTHbIE U IIPpeIMeTHbIE Pe3y1bTaThl 0CBOCHMS
npeaMera

PaGouasn nporpamMma ol0ecrieunBaeT ¢popmupoBanue JIMYHOCTHBIX,
MeTanpeMeTHbIX U NPeJIMeTHBIX pe3yabTaToB yuyamuxces 10-11 kiaaccos.

JINYHOCTHBIMM Pe3yJIbTATAMM ABJISIOTCH:

1) Poccuiickas rpaxxjaHckasi HAEHTUYHOCTb, TATPUOTU3M, YBAXKEHHE K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTH mnepen PoawHoN, ropaoctu 3a cBOM Kpad, cBow PoauHy, npouuioe u
HACTOsIII[eE MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, yBakeHHE TOCYIapCTBEHHBIX CHMBOJIOB
(rep0, duar, rumH);

2) rpaxaaHcKas MO3UIUS KaK aKTUBHOTO W OTBETCTBEHHOIO 4IEHAa POCCHICKOro oOIiecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE IIpaBa U OOS3aHHOCTH, YB@KAIOLIETO 3aKOH U
MPaBOMOPSIIOK,  OOJIaJjaloler0o  YYBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPaJWLMOHHbIE HAallMOHAJbHbIE M OOIEYEIOBEYECKHE T'yMAHUCTUYECKHE H
JIEMOKpPaTU4YECKHE IEHHOCTH;

3) TOTOBHOCTb K CiIykeHHI0 OTeUecTBy, €ro 3aluTe;

4) copMUPOBAaHHOCTb MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILECTBEHHOM MpPaKTUKH, OCHOBAHHOIO Ha AMAJIOre KYJIbTYp, a TAaKXKE pPa3IUnYHBIX
(dhop™M 00IIECTBEHHOTO CO3HAHUS, 0CO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

5) chopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHSI M CaMOBOCIHMTAaHUS B COOTBETCTBUU C
o0lIeYesIOBeUeCKUMU [IEHHOCTSIMU W MJleallaMd TPakJJaHCKOTro OOIIEecTBa; TOTOBHOCTh H
CIIOCOOHOCTH K CAMOCTOSITEIBHOM, TBOPUYECKOW U OTBETCTBEHHOM JIEATEILHOCTH;

6) ToJEepaHTHOE CO3HAHHME U MOBEJECHUE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh U CHOCOOHOCTh
BECTH JUAJIOT C IPYTUMHU JIIOJbMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHUs, HAXOIUTh O0IIUe 1en
U COTPYIOHHMYATH ISl UX JOCTHXKEHMs], CIOCOOHOCTh MPOTUBOCTOSITh MIEOJIOTHH SKCTPEMHU3MA,
HaIlMOHAJIN3Ma, KCEHO(POOMM, IUCKPUMHUHAIMM IO COLHUAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaI[MOHAJIbHBIM IPU3HAKaM M JIPyTUM HETaTUBHBIM COLIMATbHBIM SBJICHUSAM;

7) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHMKAMHM, JAETHMHM MJIAJALIET0 BO3pacTa, B3pOCIBIMH B
o0pa3oBaTesIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIe10BaTEIbCKON, MPOEKTHOM U APYruX
BUJIAX JIEATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U [IOBEJICHUE HA OCHOBE YCBOEHUS O0IEYETI0BEYECKUX LIEHHOCTEH;
9) TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha MIPOTSHKEHUU
BCEH JKU3HHU; CO3HATEJIbHOE OTHOLIEHHWE K HENpPEepbIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCIIEeHIHOM Npo(ecCHOHaNbHON 1 00IECTBEHHOM JeITeNbHOCTH;

10) scTeTnyeckoe OTHOLIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOIO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUIA;

11) npuHATHE W peaTH3alMI0 LEHHOCTeW 3I0pOBOro W Oe3omacHOro oOpasa JKU3HH,
NOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATeNbHOCTbIO, HENPHUIATHE BPEIHBIX IPUBBIUEK: KYpPEHHUs, YINOTPeOJCHHsI aJIKOroJisd,
HapKOTHUKOB;

12) OepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3UYECKOMY H
MICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, Tak M JIPYTUX JIOEH, YMEHHE OKa3bIBaTh
MIEPBYIO ITOMOIIB;

13) oco3HaHHBIM BBIOOp Oyayuiedl mpodeccuu U BO3MOMKHOCTEH peanu3alud COOCTBEHHBIX
KU3HEHHBIX IIJIJAHOB; OTHOLIEHHE K NPO(PECCHOHANBHOM EATeNbHOCTH KaK BO3MOXHOCTU
y4acTHs B PELICHUM JHMYHBIX, OOIIECTBEHHBIX, TOCYAApPCTBEHHBIX, OOILICHAIIMOHAIBHBIX
npobiuem;



14) chopmMHpPOBAHHOCTH 3KOJOTUYECKOTO MBIIUICHUS, TMOHUMAHUS BIHUSHUS COIUATBHO-
SKOHOMHYECKUX TPOIECCOB HA COCTOSHUE MPHUPOJHON M COIMATBHOU Cpeibl; MpHOoOpeTeHne
OTIBITA SKOJIOTO-HAMPABJICHHON e TEIHHOCTH;

15) oOTBEeTCTBEHHOE OTHOUIEHHWE K CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO MPHUHATHUS
IEHHOCTEH CeMEMHOM KU3HM.

MeTanpeAMeTHBIMHY Pe3VJIbTaTaAMH ABJISIOTCH:
1. PerynsTuBHBIE yHHBepcaJibHble yueOHbIE 1elCTBUSA
Yyauuiicsa HAyYuTCA:

® CaMOCTOSTENIbHO ONMPEAETsATh IIEJIM, 33JaBaTh MapaMeTpbl U KPUTEPHUH, TI0O KOTOPHIM MOXHO
OTIPENICTUTh, YTO 1eJIb JOCTUTHYTA;

® OIICHMBATh BO3MOXXHBIE TOCIIEJACTBUS JOCTHKEHHUS TOCTABJICHHOW IIEIM B JEATEIHLHOCTH,
COOCTBEHHOM JXM3HU M JKU3HU OKPYXKAIOUIUX JIFOJICH, OCHOBBIBASICh HA COOOPAKEHUSIX STUKH
Y MOpaJiu;

® CTaBUTh U (POPMYIUpPOBaTH COOCTBEHHBIC 3aJayl B OOpa30BATENbHOW MACSITEIIBHOCTH U
YKU3HEHHBIX CUTYaIIMSIX;

® OIICHWBAThH PECYPCHI, B TOM YHUCJIE BPEMS U IPYrue HeMaTepuaabHbIE PeCYpChl, HEOOXOAMMBIC
JUTSI TOCTHIKEHUS TTOCTaBJICHHOM T1eITH;

e BHIOMpATh TMYTh JOCTHKEHUS II€JIM, IUJJAHUPOBATh pEIICHHE TIOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIbHBIC U HEMaTepUaIbHbIC 3aTPATHI;

® OpraHu3oBbIBaTh dJ(PPEKTUBHBIM TOUCK PECYpCOB, HEOOXOJAMMBIX IS JOCTHIKCHHS
MOCTaBIICHHOM IIE/IH;

® COINOCTAaBIIATH NOJYYEHHBIN Pe3yIbTaT AESATEILHOCTH C IOCTABJIEHHOM 3apaHee 1eIbIo.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS
Yyammiics Hay4uTcsi:

® [CKAaThb M HAaxXOJUTh OOOOIIEHHBbIE CIOCOOBI PEHIeHUs 3ajad, B TOM YHCIE, OCYLIECTBIISTH
pa3BepHyThI MHPOPMAIMOHHBIM MOUCK W CTaBUTh HAa €ro OCHOBE HOBBIE (y4eOHbIE H
M03HaBaTeIbHbIC) 33/1a4H;

® KpUTUYECKH OLIEHUBAaTh U MHTEPHPETUPOBaTh HMHGPOPMAIMIO C pa3HbIX MO3UIHIA,
pacrno3HaBaTh U (PUKCHUPOBATH MPOTHUBOPEUHS B UHHOPMALIMOHHBIX HCTOYHUKAX;

® CIOJB30BaTh pa3lIMYHbIE MOJEIHHO-CXEeMAaTUYECKUEe CpelcTBa ISl  IPE/ICTaBJICHUS
CYUIECTBEHHBIX CBS3€ii M OTHOUICHWH, a TakKe TMPOTHUBOPEUU, BBISIBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

® HaxOIuTh W TNPUBOJAUTH KPUTUYECKUE APTyMEHTHI B OTHOILIEHUU JCHCTBHM M CYXIACHUN
JPYroro; CIOKOWHO M Pa3syMHO OTHOCUTBHCS K KPUTUYECKUM 3aMEUaHUsSM B OTHOIICHHUU
COOCTBEHHOTO CY)KJIEHUS, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

® BBIXOJUTh 32 paMKU Y4eOHOTO TpeaMeTa W OCYIIECTBIATH LieJICHANPABICHHBIA MOUCK
BO3MOXHOCTEH ISl IIMPOKOTO MEPEHOca CPEACTB U CIOCOO0B IEHCTBUS;

® BBICTpPaMBaTh MHIWBUIYATbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YIUTHIBAS OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUYECHUS;

® MEHSTh U YJIePKUBATh pa3Hbl€ MMO3UIIMH B IO3HABATEIBHOM I€ATEIbHOCTH.

3. KomMMyHHKaTHBHBbIE YHUBePCaJIbHbIE YUeOHbIe el cTBUA
y4yaluics Hay4YuTCs:



® OCYUIECTBJIATH JAEJIOBYIO KOMMYHHKALIMIO KaK CO CBEPCTHUKAaMH, TaK M CO B3POCIBIMH (Kak
BHYTpH 00pa30BaTEeIbHOW OpraHU3ally, TaK U 3a ee IpeAesIaMu), Moa0upaTb MapTHEPOB s
JIETTOBON KOMMYHHUKAIIMHM UCXOJIS U3 COOOpaXKEHHMI pe3yabTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATH;

® [IpU OCYIIECTBJICHUU TPYNIOBOIl pabOThl OBITh KaK PYKOBOJHMTEIEM, TaK M WICHOM KOMaH/bI
B pa3HBIX poJIsixX (TeHeparop ujei, KpUTUK, UCIIOJHUTENb, BEICTYAIOIIMM, SKCIIEPT U T.1.);

® KOOPJMHUPOBATH U BBINOJHATH PAOOTYy B YCIOBUSAX pEAIbHOIO, BHUPTYaJIbHOTO M
KOMOMHHPOBAaHHOTO B3aUMOJICHCTBUS;

® pa3BEpHYTO, JOIMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIb30BAHUEM a/IEKBaTHBIX
(YCTHBIX M MIMCbMEHHBIX) S3bIKOBBIX CPE/ICTB;

® pacno3HaBaTh KOH(IMKTOTEHHBIE CUTYAIlMH W MPEJOTBPAIIaTh KOH(MIMKTHI 10 UX aKTUBHOM
(a3bl, BBICTpauBaTh JIEIOBYI0 U 00Opa30BaTeIbHYI0 KOMMYHHKAIMIO, W30eras JMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

IIpeaMeTHBIMU Pe3YJIbTATAMU SABJSIOTCH:
Ha yray0iennom ypoBHe:
— Beimycknuk Hayuutes B 10-11-m kiaccax: mis YCIENIHOTO MPOJMOJDKEHHS 00pa3oBaHHS I10

CIEITUATBHOCTSIM, CBSI3aHHBIM C MMPUKIIAAHBIM UCITOIE30BAHIEM XHUMHHU.
— BbINyCKHMK MOJYYUT BO3MOKHOCTH HayuuTbcsa B 10-11-m xmaccax: mist  oOecriedeHUs
BO3MOXXHOCTH  YCIEIIHOTO TPOMOIDKEHUS O00pa3oBaHMS 10  CHEIUATBHOCTSIM, CBS3aHHBIM C
OCYIIIECTBJIICHHEM HAYIHON U UCCIIEIOBATEbCKON MESTEIPHOCTH B O0JIACTH XUMHUHU M CMEKHBIX HAYK.

3. Conep:xxanue y4eOHOr0 nmpeamMera

Xumust

N3yuenne xumum Ha  0a30BOM  YpOBHE OPHEHTHPOBAaHO Ha  oOecredeHue
00111600pa30BaTEIHHON U OOIIEKYITYPHOMN MTOATOTOBKU BBIITYCKHUKOB.

Copepxanne 0a30BOTO Kypca TO3BOJISIET PACKPBITh BEOyIIME HIEH U OTICNIbHbIC
MOJIOKEHUSI, Ba)XHbIE B IO3HABATEIHLHOM M MHPOBO33PEHUYECKOM OTHOUICHHH: 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT COCTaBa U CTPOCHHs; OOYCIOBIEHHOCTb INPUMEHEHHS BEIIECTB HX
CBOMCTBaMM; MaTepUalbHOE E€AMHCTBO HEOPraHMYECKUX M  OpPraHUYeCKHUX  BEIIECTB;
BO3pacTamolas pojb XUMHUU B CO3JaHHHM HOBBIX JIEKAPCTB M MaTEPHAJOB, B SKOHOMHUH CHIPBS,
OXpaHe OKpYXKarollel cpepl.

ba3oBblii ypoBeHb

OCHOBBI OPraHU4YeCcKO XUMHH

[losiBnenne M pa3BUTHE OpPraHUYECKON XuUMHUM Kak Hayku. lIpeamer opranmueckoit
XUMUHU. MeCTO 1 3HaueHHE OPTraHUYECKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOEHHE KaK MOPSAOK COEIMHEHHUS aTOMOB B MOJIEKYJE COTJIACHO HX
BAJICHTHOCTU. (OCHOBHBIE TMIOJIOKEHUSI TEOPUM XUMHUUYECKOTO CTPOEHUS OPraHuyecKux
coenuHeHuil A.M. bytiepoBa. YriepoAHblii CKeleT OpraHM4eckoil Mouiekyibl. KpaTHocTh
XMUMHMUYECKON CBS3M. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOCHMSI MOJEKYI.
N3omepuss u u3omepsl. [loHatue o ¢yHkuuoHanbHOU rpynme. [lpuHIMNBI KiIaccHUpUKAUU
OpraHMYecKux coeauHeHui. CucremMarnueckass MEXJIyHapoJHash HOMEHKJIATypa U MPUHLMUIIBI
00pa3oBaHuUs Ha3BAHUN OPraHUYECKUX COEUHEHUH.

Ankanel. Cmpoenue monexynvt memana. I'omMonoruueckuil psjn ajkaHoB. l'omororu.
Homenknatypa. M3oMepus yriepoaHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUS (PU3MYECKHX
CBOMCTB. XHMMHUYECKHE CBOIcTBa (Ha MpUMEpe MeTaHa W STaHa): peaklUH 3aMelleHUs

5



(ranmoreHupoBaHKE), ACTHAPUPOBAHUS KaK CIIOCOOBI TOJNyYSHHsS BAaXKHEHIIMX COCAMHEHUH B
OpraHMYecKOM CHHTe3€. [opeHume MeTaHa Kak OJUH W3 OCHOBHBIX HCTOYHHUKOB TEIUIA B
IIPOMBIIITIEHHOCTH U ObITy. HaxoxieHue B npupoje M IpUMEHEHUE alkaHoB. [lonamue o
YUKTOATKAHAX.

Ankensl. Cmpoenue  monexkyivl  smuieHd. 1'OMOJOTMYECKMM  psAJl  AJKCHOB.
Homenknarypa. M3oMepust yriiepoaHoOro CKejleTa M IIOJIOKEHHUS KPAaTHOM CBSI3M B MOJIEKYIIE.
XUMHYECKHE CBOMCTBA (Ha IpHUMEpEe STHIEHA): PEeaKUMM IPUCOEAWHEHUs (rajlor€HHPOBAHUE,
2uopuposanue, THIPATALNUS, 2UOPO2AN02eHUPOSatLe) KaK CTIOCO0 TOTydeHUsT PYHKIIHOHATBHBIX
IIPOU3BOJIHBIX YIJIEBOAOPOJIOB, ropenus. [lonumepusanys 3THIIeHa Kak OCHOBHOE HAIlpaBJIEHUE
ero ucrnoyib3oBaHuda. IlonmdTHIIEH KAk  KPYNHOTOHHAXHBIH  MPOAYKT  XUMHUYECKOTO
IIPOU3BO/ICTBA.

[IpuMeHeHue sTuneHa.

Ankaguenbl u Kaydyku. lloHstue 00 ankanumeHax Kak yrjiaeBoJAOpoJax € JBYMS
nBOMHBIMU cBs3sMU. [lonmmmepusanms nuBuHMIa (OyranueHa-1,3) kak cmoco0 mosyueHus
CUHTETHUYECKOTO0 Kaydyka. HaTypanbHbIii U CHHTETHYECKHN KaydyKu. BynkaHuzamus kaydyka.
Pesuna. [Ipumenenne kaydyka U pe3uHBI.

Anxunsl. Cmpoenue monekynvl ayemunena. ['OMOJOTHYECKUH  psi  AJKUHOB.
Howmenknarypa. M3oMepust yriiepoaHoOro Ckejaera W IOJIOKEHHsS KPAaTHOM CBSI3M B MOJIEKYJIE.
XuMHYecKHe CBOWCTBA (HA MpHUMEpE alleTUJIeHa): PeaKIuK MPUCOETUHEHHS (TraJIoreHHPOBAHNUE,
2uopuposanue, TUAPATALMS, 2UOPO2AIO2EHUPOBAHUEe) KaK CIOCO0 TOYYCHHS TOJUMEPOB H
JIPYTrUX IMOJIE3HBIX MPOJXYKTOB. ['OpeHMe aleTuraeHa Kak HCTOYHHUK BBICOKOTEMIEPATYpHOTO
IUTAMEHHU JUTsl CBAPKU U pe3Ku MeTauioB. [IpuMenenue aneruneHa.

Apenbl. beH305l Kak TpeACTaBUTENb apoOMaTUYECKUX YTriaeBoaopoAoB. Cmpoenue
Monekynvl Oenzona. XUMHUYECKHE CBOICTBA: peakIUH 3aMenieHusl (rajJlor€HUpOBaHHE) Kak
Croco0 MOJy4eHHs] XMMHUYECKUX CPEJCTB 3alllUThl PaCTEHUM, MPUCOEANHEHUS (TUAPUPOBAHUE)
KaK J0Ka3aTelIbCTBO HEIpenelnbHOro Xapakrtepa OeHzona. Peaknusi ropenus. I[lpumenenue
OeH3zoa.

Cruptel. Kiaccudukanus, HOMEHKIATypa, U30MeEpUsi CIUPTOB. METaHOJI M 3TaHOJ Kak
IPEJCTaBUTENIN NPEAETIbHBIX OJHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOICTBa (Ha mpumepe
METaHOJIa M HTaHOJA): B3aUMOJCHCTBHE C HATPUEM KaK CIOCO0 YCTaHOBICHMS HalU4us
THJIPOKCOTPYIIIBI, PEAKIMs C TaJoreHOBOJOPOJAMU KaK CIOCO0 IMOJIydeHHs pPacTBOpUTENEH,
Jeruaparanuss Kak Crnoco0 MNOJydeHHus dSTHieHa. Peakius ropeHus: CHHUpPTbl KakK TOIUIUBO.
IIpumenenue MmetaHosia M 3ta”Hona. dusnosornyeckoe JecTBUE MeETaHOJAa M AITAaHOJA HA
OpraHu3M 4YeJloBeKa. OTWICHIVIMKOIb M TJIMLUEPUH Kak MpPEICTaBUTENN IpelesIbHbIX
MHOTOAaTOMHBIX cUpTOB. KauecTBeHHas peakiusi HA MHOTOaTOMHbIE CIIMPTHI U €€ IPUMEHEHHE
IUIsL paclio3HaBaHUs INIMLEPUHA B COCTaBe KOCMETHYECKUX cpeacTB. IIpakTnyeckoe npumeHeHue
STUJICHIVIMKOJIS U TIIMLIEPHHA.

®enou. CtpoeHue MoJeKynbl GeHona. Bzaumnoe enuinue amomos 6 monekyie ¢enona.
Xumuueckue ceolicmea: @3aumooericmeue ¢ Hampuem, UOPOKCUOOM HAMpPUs, OPOMOM.
[Ipumenenue deHomna.

Anbaerunpl. Merananb (hopMaabAerul) M 3TaHalb (aleTanbJAeTH/) KaK MpeACTaBUTEIN
IpelenbHbIX anpJeruaoB. KauecTBeHHBle peakiuM Ha KapOOHMJBbHYIO TIpynmy (peakuus
«cepedpsHOro 3epkaniay, B3auMojencTBue ¢ ruapokcuaom menu (II) m ux npumenenue aus
OoOHapyXeHMs TMpelesIbHbIX albJETHAO0B B IPOMBIIUICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTh
anpaeruoB. [Ilpumenenue Gopmaibaerujia u aleTaibIeruia.

KapOoHOBbIE ~KHCIOTBI. YKCycHass KHCIOTa Kak IpPEACTaBUTENb Ipe/ebHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT. XMMHUYECKHE CBOMCTBA (Ha MPUMEpE YKCYCHOM KUCIIOTHI):
peakuuu ¢ METaJUIAaMHM, OCHOBHBIMHM OKCHUIAMH, OCHOBAHHSMM U COJIIMH KakK INOATBEPXKACHUE
CXOJICTBA C HEOPraHMYECKUMH KHcIoTamMM. Peakuus srepudukanuy Kak crnoco0 MOIydeHUs
CIIOKHBIX 3upoB. [Ipumenenue ykcycHoil kucnoTsl. IIpencraBienne o BbICIINX KapOOHOBBIX
KHCIIOTaX.



Crnoxusle >pupsl u kupbl. CroxHble 3(UPBl KaK MPOIYKTH B3aUMOJEHCTBUSA
KapOOHOBBIX KUCIOT cO ciupTamu. [IpuMeHeHne ClI0KHBIX 23QUPOB B MUIICBON U TapPrOMEpHO
MPOMBIIIIEHHOCTH. JXKHUPBI KaK CIO0XKHbIE 3(UPHI INIMLIEPUHA M BBICIIUX KapOOHOBBIX KHCIOT.
PactutenbHble M KMBOTHBIE JKHpPBI, UX COCTaB. Pacro3HaBaHHME pacTHTENIBHBIX XHPOB Ha
OCHOBAaHMHM HUX HENpeIeNbHOro xapakrepa. llpumenenue xupoB. ['maponus win oMblIEHUE
KHUPOB KaK CIOCOO MPOMBIIIICHHOTO IMOJyYeHHUsI COJIEH BBICHIMX KapOOHOBBIX KUCIOT. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. MoIOIIME CBOMCTBA MbLIA.

VYrinesoasl. Kiaccudukanus yriieBonoB. HaxoxkaeHue yrieBoaoB B npupoje. [roko3a
Kak anpaerupocnupt. bpoxenue rmrokossl. Caxapoza. [udpoaus caxaposvi. Kpaxman u
LEJUII0I03a KaK OMOJIOTMYECKHE NOJUMEpPbl. XUMHYECKHE CBOMCTBA KpaxMmaya M LEJII0JI03bI
(ruaponus, Ka4ecTBEHHAs peakliys C HOJOM Ha KpaxMmall U €€ INpPUMEHEHUe Uil OOHapyKEeHUS
Kpaxmasa B mpoayKkrax nutanus). [Ipumenenne u 6uosornveckas poib yriaeBooB. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOI'O BOJIOKHA.

Wnentuduxanus opraHuyecKux COEOUHEHUH. [ enemuueckas ceési3b mexcoy Kiaccamu
opeaHudeckux coeoureHui. TUIbl XUMUYECKUX PEaKuil B OpraHMueCcKON XUMUHU.

AmuHOKuCIOTH U Oenku. CocTaB U HOMEHKIJIAaTypa. AMUHOKUCIOTH Kak aM(pOTepHbIE
opranuueckue coeauHenus. llemtunnas cBs3b. buonormueckoe 3HaueHHE O-aMHUHOKHCIIOT.
Ob6nacTy mpuMEeHEeHUs: aMUHOKHCIIOT. benku kak npupoausie ononoaumepsl. CocTaB U CTPOCHHE
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMApoJU3, JAeHarypauus. OOHapyxeHue OelnKoB MHpu
MOMOIIM KaueCTBEHHBIX (LBETHBIX) peakuuil. IIpeBpamienuss OelKOB MUIIM B OpraHU3ME.
buonornueckue QpyHkIn OEnIKoOB.

Teopernyeckue 0CHOBbI XUMHHU

Crpoenne BemecrBa. CoBpeMEHHass MOJEIb CTPOEHUS AaroMa. JJEKTPOHHAs
KoHurypanusi aroma. OcHogHoe u 6030ydcoeHHble cocmosnus amomos. Kiaccuduxarus
XUMHUYECKUX DJJIEMEHTOB (s-, p-, d-amemeHTbl). OCOOEHHOCTH CTPOEHHUS SHEPreTH4YeCKUX
ypoBHe# aromoB d-amemeHToB. llepmommyeckass cucremMa XuUMHYeCKuX odnemeHToB J[.U.
MenneneeBa. @usndecknii cmbica Ilepmoandeckoro 3akona .M. MenneneeBa. Ilpuuunbl u
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB AJIEMEHTOB U HX COECIUHEHHI MO MepuojaM U rpymnmam.
DJIEKTpOHHAs TPHUPOJA XHUMHUYECKOH CBSI3U. OJIEKTPOOTPUIIATEIBLHOCTh. BUABI XMMHUYECKOM
CBs3M (KOBaJCeHTHAas, MOHHAs, MeTajlIndyeckas, BOJOPOJHAs) U MEXaHU3Mbl ee 00pazoBaHUS.
Kpucmannuueckue u amopgueie eewecmea. Tunvl Kpucmaniuueckux peuiemox (amomuas,
MONeKYIAPHASA, UOHHASA, Memaliuyeckas). 3aeucumocms QusuyecKux ceoucms eeujecmsa om
muna kpucmaniuyeckou pewiemxu. [IpuauHbpI MHOrooOpa3us BEUIECTB.

XUMUYECKHE peakinu. ' oMoreHHble U rereporeHHbie peakiuu. CKOpoCTh peakiuu, ee
3aBUCHUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOJBI PEArupyrOIIMX BELIECTB, KOHIECHTPALUU
pearupyoomux BeIIeCTB, TeMIepaTyphl, IUIOMAAN pPEAKIHMOHHON MOBEPXHOCTH, HaJIM4uUs
Karanu3aTopa. Poiib kaTaan3aTopoB B MPHUPO/IE U MPOMBILIJICHHOM MPpou3BoacTBe. OOpaTUMOCTh
peakiuii. XMMHYECKOE PAaBHOBECHE M €r0 CMEIIEHUE MOJ JEHCTBHUEM pa3IMYHBIX (aKTOPOB
(KOHILIEHTpaIMsl pearecHTOB WM MPOIYKTOB peakiuu, AaBJIEHUE, TeMmIepaTypa) s CO3AaHUS
ONTHUMAJIBHBIX YCIOBHUI MPOTEKaHUs XUMUYECKUX MPOIECCOB. JJucnepcHule cucmemvl. Ilonamue
0 Koanouoax (3oau, eenu). Mcmunnvie pacmeopwvl. Peaknuum B pacTBOpax AJIEKTPOJUTOB. pH
pacTBopa Kak IOKa3aTelb KUCIOTHOCTU cpenbl. ['maponus coneil. 3HadyeHHe TUAPOIU3A B
Oouonormuyeckux oOMeHHBIX mpoueccaXx. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIHMH B
MIPHUPO/Ie, MPOU3BOACTBEHHBIX MPOIECCAX U JKU3HEAEATEIbHOCTH OpPraHn3MoB. OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEHIECTB — METAIJIOB TJIaBHBIX U MOOOYHBIX MOATPYIIIT
(Menb, Kene30) M HEeMETaJIOB: BOJOPOJA, KHCIOpoJa, TaJoreHoB, cephl, a30Ta, Qocdopa,
yriepoja, kpemHus. Kopposusi mMeTamioB: BHIbl KOPPO3UH, CHOCOOBI 3aLIUThl METAIJIOB OT
KOppO3UU.  Diekmpoau3  pacmeopo8 u  pacniagos. Illpumenenue  snekmpoausa 6
NPOMBIULLIEHHOCTU.

XuMHUS U KU3Hb

Hayunsie MeToabl mo3HaHust B XxUMuH. Mcrounuku xumuueckoi mHpopmaruu. [Touck
uHpopMallUK MO Ha3BaHUAM, UACHTU(DUKATOpaM, CTPYKTYpHBIM (Qopmynam. MoaenupoBaHue
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XMUMHMUYECKUX TPOLECCOB M SBICHUM, XUMUYECKUU aHAIU3 U CUHmMe3 KaK METOJlbl Hay4HOI'O
[IO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, pepMEHTHI, BUTAMHHBI, TOPMOHBI, MHHEPAJIbHBIE BOJIBI.
[IpoGnembl, CBSI3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX MpenapaToB. BpenHble NpUBBIUKUA U
(baxkTophl, paspylIalmme 300pOBbE (KypeHHE, YIOTpeOJIeHHE ajKoToJisd, HapKOMaHHs).
Parmmonansnoe nutanue. [luwesvie 006asxu. OCHOBbL NUWEBOU XUMUU.

Xumus B MOBCEIHEBHOM *u3HHU. Moromue u yuctsamue cpeacrsa. Cpedcmea 60pvowvl ¢
ObLIMOBLIMU ~ HACEKOMBIMU: peneiieHmsl, uHcekmuyuosi. CpencTBa JUYHOM THTHEHBI H
kocMeTuku. [IpaBuna GezonacHoOi pabOThl ¢ €IKUMU, TOPIOYMMH U TOKCUUHBIMH BEILECTBAMHU,
CpeICTBaMu OBITOBOW XHMHH.

XUMHSI U CEJIbCKOE XO35MCTBO. MuHepanbHble M opranudeckue ynoopenus. Cpencrsa
3aIUTHI PACTCHUM.

Xumuss u dHepretuka. llpuponHele uCTOYHMKHM — yrieBonopoaoB. IlpuponHbeii u
MONYTHBIH HE(PTSIHOM Ta3bl, UX COCTaB W HcmoJik3oBaHue. CoctaB HeQTH U ee mepepadoTKa.
Hedrenponykrel. OxraHoBoe umnciao OeHzuHa. OxpaHa OKpyXawolled cpeisl IpH
He(dTenepepabOTKE U TPAHCHOPTHUPOBKE HEPTENPOIYKTOB. AJBTEpPHATUBHBIE HCTOYHHKHU
SHEepruu.

Xumusa B ctpoutenbcrBe. llement. beron. Ilonbop onTHManmbHBIX CTPOUTENIBHBIX
MaTepHUaIOB B MPAKTUYECKOU JEATEILHOCTH YEJIOBEKA.

XUMHUS U 3KOJIOTUs. XUMUYECKOE 3arpsA3HEHNE OKPYKAIOIIel cpeibl U €ro MOoCeICTBUSL.
Oxpana rugpocdepsl, T0UYBbL, aTMOChepsl, (I0pbl U hayHbl OT XUMUYECKOTO 3arpsA3HEHUS.

Yray0seHHbIi yPOBEHb

N3ydyenne xumuu Ha yriiyOjJeHHOM YpPOBHE MpeJrojiaraeT MOJHOEe OCBOE€HHE 0a30BOTO
Kypca ¥ BKIIFOYaeT paclIupeHne MPEeIMETHBIX Pe3yIbTaTOB U COJICPKAHUs, OPUCHTHPOBAHHOE Ha
MOATOTOBKY K MOCJIEAYIONIEMY NMPodecCHOHATLHOMY 00pa30BaHHIO; pa3BUTHE UHIUBUYATbHBIX
CrOCOOHOCTEH ydJammxcs MmyTeM Oojiee TIyOOKOro, 4eM 3TO MpeaycMaTpHBaeTcs 0Oa30BBIM
KypCOM, OCBOEHHUSI OCHOB HayK, CUCTEMAaTHYECKMX 3HAHWW; YMEHHE NMPUMEHATH MOJIyYCHHbIE
3HAHMS JUISI pElIeHMs] MPAKTUYECKHMX U Y4eOHO-HMCCIEeIOBaTENbCKUX 3aJad B HM3MEHEHHOM,
HECTaHJApPTHOW CHUTyallMM; yYMEHHE CHCTeMaTHU3UpoBaThb U 0000LIaTh MOJTYYEHHbIE 3HAHUS.
N3yuenue npeamera «XuMHsD B YacTU (OPMUPOBAHUS Y YUAIIUXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOEHHUSI OOLICHAYYHBIX METOJOB IMO3HAHMS, a TaKkKe MPAKTUYECKOTO MPUMEHEHHS] Hay4HBIX
3HAHUM OCHOBAaHO Ha MEXKIIPEIMETHBIX CBS3SX C IpeaMeTamMu o00JacTeil ecTeCTBEHHBIX,
MaTeMaTHYE€CKUX U TYMAHUTAPHBIX HAYK.

OCHOBBI OPraHUYeCcKOl XMMHUU

[losiBnenne u pa3BUTHE OpPraHUYECKOM XUMHUM Kak Hayku. lIpeamer opranmdeckoit
XUMUHU. MecTo U 3HaueHHE OPraHUYeCKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK. B3auMocCBs3b
HEOPraHUYECKNX U OPraHUYECKUX BELIECTB.

XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COCIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BAJICHTHOCTU. (OCHOBHBIE TMOJIOKEHHSI TEOPUM XUMHUUYECKOTO CTPOEHUS OPraHuyecKux
coenuHeHuil A.M. BytnepoBa. YrnepoIaHblil CKelneT OpraHudeckoil Mosekynbsl. KpaTHocTh
XUMUYECKON CBSI3U. 3aBUCHUMOCTb CBOWCTB BEUIECTB OT XMMHYECKOTO CTPOCHHUS MOJIEKYI.
N3omepuss u u3omepsl. [lonsatue o QyHkiumoHansHo#l rpymme. [IpuHUUNB KIaccupUKAIIN
OpraHMYECKUX COEAMHEHHN. MexayHapoaHas HOMEHKIATypa H MPUHIMUIB 00pa3oBaHUS
Ha3BaHUW OPraHUYECKUX COECIMHEHUM.

Knaccudukanus u 0COOEHHOCTH OpPraHUYECKUX peakiuid. PeaklnoHHBIE IEHTPHI.
[lepBoHauanbHBIE MOHATHS O TUIAX U MEXAaHU3MaxX OPraHUYECKUX peakuuil. 'oMonurnueckuii u



TeTePOJIMTUYCCKUI pa3pblB  KOBAJICHTHONW XUMHUYECKOW CBsizu. CBOOOMHOpPATVKAIBHBIA U
MOHHBINA MeXaHu3Mbl peaknuu. [loHsTre o Hykieoduie u MeKTpodue.

AnKanbl. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYIbl MeTaHa. Sp°-
ruOpuau3anys opouTaneit aroMoB yriepozaa. ['omonoruueckuiil psg u oomas popmyria alKaHoB.
Cucrematnueckas HOMEHKJIAaTypa ajlKaHOB W paAukayioB. M3omepus yriiepoJHOro ckeiera.
@dusnuecKkue CBOMCTBa alKaHOB. 3aKOHOMEPHOCTH UW3MEHEHHs (U3UUYECKUX CBOMCTB.
XUMUYECKHE CBOICTBA alKaHOB: TaJIOT€HUPOBAHUE, JETUJPUPOBAHHE, TEPMHUECKOE
pa3io’KeHue, KPEeKUHI Kak CIOoCOObl MOJY4YeHMs] BaKHEHIIMX COEIUHEHH B OpraHM4eCcKOM
cuHTe3e. ['opeHne ankaHoOB KaK OJMH U3 OCHOBHBIX MCTOYHHMKOB TEIlJIa B NMPOMBIIIJIEHHOCTH U
ObITy. M30Mepu3aius Kak croco0 IMOJydeHHsT BBICOKOCOPTHOTO OeH3MHA. MeXaHU3M peaxiiu
CBOOOAHOpaIMKaIbHOTO 3amernieHus. [lomydenne ankaHoB. Peaknms Bropua. HaxoxneHue B
MIPUPO/I€ U IPUMEHEHNE aJIKaHOB.

Huxnoankansl. CTpoeHHWe MOJEKYN IUKIoankaHoB. OOmas dopMmyna IUKIOATKAHOB.
Homenknarypa  muknoanka€HoB.  M3oMepuss — IMKIOQIKaHOB:  YIJIEPOJHOIO  CKEJeETa,
MEXKKJIaCCOBasi, MPOCTpaHCTBeHHAs (yuc-mpanc-u3omepusi). Crenuduka CBONCTB IUKIOATKAHOB
C MaJIbIM pa3MepoM LIKKJIA. Peakiuu npucoeMHeH!s 1 paiuKajJbHOTO 3aMEIIECHHUS.

AnKeHBI. DIIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOINEKYIbl JTUIEHA. SP>-
rubpuansamus opOuTaneid aToMOB yriepojaa. G- U m-cBsi3u. ['omonormyeckuil psg u obmas
¢dopmyna ankeHoB. Homenkinarypa ankeHoB. M3oMepusi amkeHOB: YIJIEpPOJHOIO CKeJleTa,
MOJIOKEHUSI KpPaTHOM CBSI3M, TPOCTPAHCTBEHHAs (yuc-mpaunc-u3oMepus), MEXKKIacCOBasL.
®dusnyeckue CBOWCTBAa alKeHOB. Peakiuu 37eKTpo(UIBHOTO TPHUCOCIWHEHHS KaK CIoco0
noJiydyeHus: (PyHKUIHMOHANBHBIX MPOU3BOAHBIX yrieBoaopoioB. [IpaBuio MapkoBHUKOBA, €ro
ANIeKTpoHHOE oOocHOBaHue. Peakuuu oxucieHus u mnojumepuzanuu. [lonudTHieH Kak
KPYITHOTOHHAXKHBIM MPOJIYKT XUMHUYECKOT0 Mpou3BoJcTBa. IIpombllieHHbIE U TabOpaTopHbIE
crocoObl MOJTyueHus alkeHoB. [Ipasuno 3aiiyesa. IIpumeHnenne aaKkeHOB.

Anxaguensl. Knaccudukanusi ankagueHOB IO B3aUMHOMY PacHOJIOKEHHIO KPATHBIX
cBsazet B MoJekyne. OcoOEHHOCTH 3JEKTPOHHOTO M TMPOCTPAHCTBEHHOTO  CTPOEHUS
COMpsDKEHHBIX ankaaueHoB. OOmas ¢opmyna ankaaueHoB. HomeHknarypa u  u3omepus
ankaaueHoB. Pdu3nuecKkre CBOMCTBA alIkaJueHOB. XMMUYECKHE CBOICTBA aJIKaJAUECHOB: PEAKIINU
MpUCOCIMHEHHs (THAPUPOBAHUE, TaJOT€HUPOBAHHUE), TOPEHHs U MoJiuMepuzanuu. Bxman
C.B. JlebeneBa B mojydeHHWE CHHTETHYECKOrO Kaydyka. Bynkanuszanus kaydyka. PesuHa.
MHuoroo0pa3ue BUIOB CHHTETUYECKHMX KaydyyKOB, UX CBOWcTBa M npuMeHeHue. llomydenwue
aJIKa/INEHOB.

ANKUHBL. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl aleTuiieHa. Sp-
rubpuanzaiys opouraeit aromoB yriaepoaa. ['omonorudeckuii psg u odmas Gopmyna aaTKuHOB.
Howmenxknarypa. M3oMepusi: yriepogHOro ckenera, MOJ0XKEHHUsT KPaTHOM CBS3U, MEXKKIACcCOBasl.
Ou3nyecKkue CBOMCTBA ATKMHOB. XMMUYECKHE CBOMCTBA aTKUHOB: PEAKIIMU MIPUCOSAUHEHHUS KaK
Croco0 MOTy4YeHHs MOJIMMEPOB U IPYTHUX MOJIE3HBIX NPOAYKTOB. Peakyuu 3amewenus. I'opeHue
alleTHJIeHa KaK MCTOYHUK BBICOKOTEMIIEPATypHOTO IUIAMEHM JJIsi CBAPKU M PE3KU METaJUIOB.
[Tomy4yeHue aneTuieHa MMPOIM30M MeTaHa M KapOuIHbIM MeToIoM. [IpumeHeHne aneTusieHa.

Apenbl. Ucmopusa omxpoimus 6enzona. COBpeMEHHBIE MPEACTABICHUS 00 3JIEKTPOHHOM
U TPOCTPAHCTBEHHOM CTpOe€HUHM OeH3o0iia. M30Mepus M HOMEHKJIATypa TOMOJIOTOB OeH30Ia.
Oobmas ¢opmyna apeHoB. dusnyeckue cBOHCTBa OeH30j7a. XUMHMYECKHE CBOWcTBa OeH3oia:
peakuuu ANEeKTPOQUIBHOrO 3aMellleHUsl (HUTpOBaHME, TaJOreHMpOBaHME) Kak CHocoo
MOJIydeHUs XUMHUYECKUX CPEJACTB 3alllUThl pacTEeHUH; NpUCOEIUHEHUs (TUIpUpOBaHHE,



raJJoreHUPOBAaHNE) KaK JJOKA3aTeIbCTBO HEMPEENBbHOr0 Xapakrepa OeH3oia. Peakius ropeHus.
[Tomy4yenue 6enzona. OcobeHHocmu Xumuieckux ceoticme monyona. BzaumHoe BIMsIHHE aTOMOB
B MoJieKyne Toiryona. Opuenmayuonnvle s¢ghgexmol 3amecmumeneii. lIpuMeHeHne roMoJIOTOB
OeHzona.

Crnuptel. Knaccudukanus, HOMEHKIATypa CHUPTOB. ['OMOJOruyeckwii psjg U oOuias
(dopmyna npeaeabHBIX 0JTHOATOMHBIX CIUPTOB. M3omepusi. dusnyeckre CBOMCTBA MpeleIbHbBIX
OJTHOATOMHBIX CITUPTOB. BomopoaHas CBs3b MEXIYy MOJIEKYJIaMHU H €€ BIMSHUE Ha (PU3UIECKUE
CBOMCTBa CHHUPTOB. XHMHUYECKHME CBOWCTBA: B3aUMOJICHCTBUME C HATPUEM Kak CIoco0
YCTAaHOBJICHUS! HAJIWYMsI THAPOKCOTPYMIBI, C TaJOr€HOBOAOPOJAMH KaK CIOCOO MOIy4eHus
pacTBopuUTeNel, BHYTPU- U MEXKMOJIEKYJIApHas Jeruaparanus. Peakuys ropeHus: CrupTbl Kak
toruBo. [losyueHue »dTaHona: peaknuss OpOXKEHMsI TJIIOKO3bl, THApaTalys 3TUJICHA.
[Ipumenenne MeraHosia U 3TaHosa. DU3MOJIOTMYECKOE JEMCTBHE METaHoJIa W JTAaHOJA Ha
OpraHM3M 4YeloBeKa. OTWIEHIVIMKOJIb U TIUIEPUH Kak HPEACTaBUTENN IpeAeTbHBIX
MHOTOATOMHBIX cUpTOB. KauecTBeHHas! peakiiusi Ha MHOTOAaTOMHBIE CIIUPTHI U €€ PUMEHEHNE
JUIS paclo3HaBaHUS TJIMIEPUHA B COCTaBE KOCMETUUYECKUX cpeAcTB. [IpakTnueckoe npuMeHeHue
STUJICHTJIMKOJIS U TIIHLIEpUHA.

®enon. CrpoeHue MoJieKylbl GeHosna. BzaumHoe BiaMsiHUE aTOMOB B MoJieKyle (eHoJia.
®dusnueckue cBoiicTBa (peHona. XMUMUYECKHE CBOWCTBA (pEaklMHM C HATPUEM, THAPOKCHUIIOM
HaTpusi, 6pomom). [lonydyenue denona. [Ipumenenue penona.

Anbnerunpl u ketoHsl. Knaccuduxanus anpaerujoB U KeToHOB. CTpoeHHEe IpeesIbHbIX
aNbJIerHI0B. DJIEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOCHHE KAPOOHUJIIBHOW  TPYIIIHI.
I'omonoruueckuit psa, odmas GopMmyna, HOMEHKIATypa U U30MEpHs TPEeNIbHbIX albJerHI0B.
®u3nMYeCKe CBOMCTBA TNPEACIbHBIX AJBJAECTUIOB. XHWMHUYECKHE CBOWCTBA MPEAEIbHBIX
aNbJIETUJIOB: THAPUPOBAHUE; KAaYECTBEHHbIE pPEAKIMM Ha KapOOHWIbHYIO Tpymmy (peakuus
«cepebpsHoTo 3epKanay, B3amMojeiicTBue ¢ ruapokcuaoM memw (1)) u ux mpuMeHeHwe IS
oOHapy)XeHHsI TPEJENbHBIX albJETHI0B B IPOMBIIUICHHBIX CTOYHBIX Bojax. llomydyenwue
MpeiebHBIX allbJIETUIOB: OKHUCIEHHE CIHMPTOB, TruipaTtanus anetwieHa (peakuus Kyudeposa).
Toxcuunocth anpaerunioB. llpuMenenwe ¢dopmanpaeruga W amnetaabaeruaa. AIETOH Kak
npecTaBuTeNb KETOHOB. CTpoeHue MoJieKynbl aretoHa. OcoOeHHOCTH peakuu OKHCIIEHUs
anieroHa. [Ipumenenue arerona.

Kap6onoBeie kucnotel. Kitaccupukanus ©u HOMEHKIAaTypa KapOOHOBBIX KHCIOT.
CrpoeHue  mpeneibHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHUCJIOT.  DIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE KapOOKCHIIbHOM rpynmbl. ['omonornyeckuil pan u odmiast popmyna
Mpe/iebHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. DU3WYECKHUE CBOICTBA MpeIesIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHYECKHE CBOWCTBA MPEJEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT (pPEeakiuH ¢ MeTallaMU, OCHOBHBIMU OKCHUAAMH, OCHOBAHUSMU U COJIIMU)
KaK MOATBEPXkJICHUE CXOJICTBA C HEOPraHMUECKUMHU KHUclIoTamH. Peakuusa stepuduxanuu u ee
oOpatumocTs. BnusHue 3amectuTeneil B yrieBOJOPOJHOM pajauKalie Ha CHUIYy KapOOHOBBIX
kucnoT. OcoOEHHOCTH XMMHYECKUX CBOMCTB MYpaBbHUHOW KHCIOTHL. [lodydeHue mpenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCJIEHHE AalIkaHOB, AaJKEHOB, INEPBHYHBIX CIHMPTOB,
anpJeruioB. BaxHeime npeacTaBUTENN KapOOHOBBIX KHCIOT: MYypaBbUHAs, YKCYCHas H
OeHzoiHas. Beicmime mnpeaenbHble M HEMpelerabHbIE KapOOHOBBIE KHUCIOTHL. Onmuyeckas
uzomepus. Acummempuyeckuii amom yeaepooa. Ilpumenenne kapOOHOBBIX KHCIIOT.

Cnoxuble »pupel u kupbl. CTpoeHHME M HOMEHKJIATypa CIOXHBIX 3(QUpPOB.
MesxkiaccoBasi H30MepHsl C KapOOHOBBIMU KucioTaMu. CrocoObl MOJTy4eHHs CI0XKHBIX 3(DUPOB.

OO6patumoctp peakuuu HsTepuduranuu. IlpumeHeHue CIOXKHBIX 3PUPOB B MNHUIIEBOH U
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nap@roMepHOi MPOMBINUICHHOCTH. JKHpBI Kak CJHOXHBbIE 3(UpPHl TIUIEpUHA U BBICIIUX
KapOOHOBBIX KHCIOT. PacTHTenbHbIE M KUBOTHBIC XUPBL, UX cocTaB. PuU3MUECKue CBOICTBA
XKUPOB. XMMUYECKUE CBOMCTBA JKMPOB: I'MAPUPOBAHUE, OKUCICHHE. ['Mapoin3 wim omblIeHUE
KUPOB KaK CHoco0 MPOMBILUIEHHOTO TIOJYYEHHs COJIEH BBICIIMX KapOOHOBBIX KHUCIOT.
[Tpumenenwue xupoB. MpLUTA KaK COJM BBICIINX KapOOHOBBIX KHCIOT. MOIOIIKE CBOWCTBA MBLIIA.

VraeBonel. Knaccudukanust yriaeBogoB. @Dusnueckue CBOWCTBA M HAXOXKIACHUE
YIJIEBOJOB B INpHpoje. [ToKo3a Kak anbAernJocnupr. XUMHYECKHE CBOWCTBA TIUIFOKO3BI:
ayunuposanue, aIKUIUpoO8aHue, CIMPpTOBOE U MOJIOYHOKHUCIIOE OpoKeHHEe. DKCIIEpUMEHTaIbHbIE
JI0Ka3aTeJIbCTBA HAJTMYUS aJIbJAETUIHON U CHUPTOBBIX IPYII B Iitoko3e. [losyueHue ritoko3sl.
@pykmosza Kak usomep eniokosvl. Puboza u Oesoxcupuboza. BaxHedmme gucaxapuibl
(caxapo3a, lakmo3a, mManvpmosa), uX CTpoeHue u pusmueckue cBoiictBa. ['maposnns caxapossl,
JaKkmo3svl, mManrbmossl. Kpaxman u 1eiirono3a Kak OHOJIOTMYECKHE MOJUMEpPbl. XHUMUYECKUE
CBOMCTBa Kpaxmaja (IMApoJinu3, KaYeCTBEHHAsl peakiis ¢ HoI0M Ha KpaxMal U ee PUMEHEHHE
UIs OOHapy)KeHHUs Kpaxmaja B HPOJAyKTaX MUTaHUsS). XUMHYECKHE CBOMCTBA LEJUIIOJIO3BI:
TUAPOJIN3, 00pa3oBaHue CIOXKHBIX 3QupoB. [IpumeHenne u Ouosornyeckas poJib YrieBOJOB.
OxucrieHue yrieBo10B — UCTOUHUK SHEPTUH KUBBIX OpraHu3MoB. [loHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IIPUMEpE alleTaTHOTO BOJIOKHA.

WNnentuduxanus opraHudeckux coeauHeHUd. ['eHeTmyeckas CBA3b MEXAY KiaccaMu
OPraHU4YeCKUX COCTMHEHUMH.

Awmunbl. [lepBuunble, BTOpUUHbIE, TPETHUHBIE aMUHBI. Kiaccudukanus aMuHOB 0 THITY
YIJIEBOJOPOJHOIO  paguKajla M YWCIYy AaMUHOTPYNI B  MOJIEKyJe. OIJIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOEHUE MPEACIbHBIX aMUHOB. DPU3NYECKHE CBOMCTBA AMUHOB. AMUHBI KaK
OpraHWYECKHE OCHOBAHUS: PEAKUMU C BOJOW, KuciaoTamu. Peakuusa ropeHus. AHWIMH Kak
Mpe/ICTaBUTENb apOMaTUYeCKHX aMUHOB. CTpoeHue aHWIMHA. [IpudnHbI 0CiabieHns OCHOBHBIX
CBOWCTB aHWJIMHA B CPABHEHUU C aMUHAMM MPEJIEIBHOTO psila. XMMUYECKHE CBOMCTBA aHUJIMHA!
B3aMMOJICHICTBUE C KHCIOTaMH, OpOMHOW BOJOW, oOkucieHue. I[lomydeHue amMuHOB
AIKWIMPOBAHUEM aMMMAaKa U BOCCTAHOBJICHHMEM HUTPOIIPOM3BOAHBIX YIJIE€BOJIOPOAOB. Peakums
3unuHa. [I[puMeHeHne aMUHOB B (hapMarieBTUIECKON MPOMBINIICHHOCTH. AHUIUH KAK Cbipbe Ol
npou3800cmea anuIuHossix kpacumenei. Cunmessbl Ha OCHO8e AHUTUHA.

Amunokucinotel u Oenku. CoctaB u  HOMeHKiaTypa. CTpoeHHEe aMUHOKHCIOT.
I'oMonornueckuit psa MpeleNnbHbBIX aMUHOKHUCIOT. HM30mepusi npeoeibHulX aMUHOKUCIOM.
Ousnyeckue CBOMCTBA MpENeNbHBIX AMHHOKHCIOT. AMHHOKHUCIOTHI Kak aM{QoTepHbIe
oprannyeckue coenuHeHus. Cunres nentuoB. llentuanas cBsa3b. buosornueckoe 3HaueHue a-
aMuHOKHCIIOT. OOnacTi MpUMEHEHHs] aMHUHOKHUCIOT. benku kak mpupoAHble OHOIMOJIUMEpHI.
CoctaB u crpoeHue OenkoB. OcHOBHble AMUHOKUCIOMbL, 00pasyiouue Oenku. XUMHYECKUe
CBOICTBa O€JKOB: THAPONU3, ACHATypalusi, KadyecTBEHHbIC (I[BETHBbIC) pPEAKIMH Ha OCJIKH.
[IpeBpamenus 6enkoB muiy B opranu3Me. buonornueckue GyHKIUN OENKOB. Jocmuoicenus 6
U3YYeHUU CMpoeHUs U CUHmesa O6eiKos.

Aszomcoodepacawjue cemepoyuriuyeckue coeourenus. Iluppon u nupuoun: snexmpoHHoe
cmpoeHue, apoMamudecKuti Xapakmep, pasiudue 6 MNPOsGIeHUU OCHOBHbIX CEOUCME.
Hykneunosvie kuciomul: cocmag u cmpoenue. Cmpoenue nykieomuoos. Cocmag HyKIeuHo8bIx
kucnom ([[HK, PHK). Ponb HyK1eUHOBbIX KUCIOM 8 HCUSHEOesAMEeNbHO CIU OP2AHUSMOB.

BricokomonekymnspHble  coequHeHUs. (OCHOBHBIE TOHATHS  BBICOKOMOJIEKYJISIPHBIX
COCIIMHEHUI: MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALINU.
Knaccugpukanuss nonumepoB. OCHOBHBIE  CIIOCOOBI  MOJYYEHHUS  BBICOKOMOJIEKYJISIPHBIX

COCIUHEHMI: pCakiiun MOJIMMEpU3alluid U IHOJUKOHACHCAINU. CTpOCHI/IC U CTPYKTYpa
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IIOJINMEPOB. 3aBUCHMOCTb CBOICTB IOJIMMEPOB OT CTPOEHHUS MOJIEKyJd. TepMoIulacTU4HbIE U
TEPMOPEAKTUBHBIE TOJMUMEPBL.  [Ipogodswue opzanuueckue noaumepvl. Komnosummnvle
mamepuanel. Ilepcnekmuébl UCNONb308aHUSA KOMNO3UMHbIX Mmamepuanos. Kiaccuduxanus
BOJIOKOH. CHHTeTHUYeCKHe BoJIOKHA. [lommddupHble W MoJMaMHUIHBIE BOJOKHA, UX CTPOCHHE,
cBoiicTBa. [IpakTHueckoe HCHOIB30BaHUE BOJOKOH. Cunmemuueckue WIAEHKU. UZONAYUS O
npo60008, MemMOpanvl O ONPECHEHUsl 800bl, 3AUUMHbLE NIAEeHKU O]l a8MoMoOuUnell, NIACMbIpU,
Xupypeuueckue noesasku. Hosvle mexnonozuu OanbHeluieco co8epulencmeosaniiss NoIUMepPHbIX
mamepuanos.

TeopeTnueckne 0CHOBbI XUMHUH

Crpoenue BemiectBa. CoBpeMeHHass MOJENb CTpOeHUs atoMa. Jlyalu3Mm »BIIEKTpOHA.
Keanmoeuvle yucna. Pacupenenenue 3eKTPOHOB 10 3HEPTETUYECKUM YPOBHSIM B COOTBETCTBUH C
MPUHIIMIIOM HauMEHbIIEeW 3Hepruu, npaBuwioM XyHaa v npuHuunom Ilaymu. OcobGeHHOCTH
CTPOEHUS SHEPreTHUYECKUX YPOBHEW aTOMOB d-3JIEeMEHTOB. DJIEKTPOHHAs KOH(PUTypalusi aroMa.
Krnaccudukaruss XuMHUYECKUX DJIEMEHTOB (s-, P-, d-amemenThl). OCHOBHOE W BO30YXK/ICHHBIC
COCTOSIHUSI aTOMOB. BasneHtHble anekTponsl. [lepuoanueckas cuctemMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. ®usnueckui cmbica llepuoguueckoro 3axkona .M. Menneneesa. [Ipuunnbl
1 3aKOHOMEPHOCTU M3MEHEHMsI CBOMCTB AJIEMEHTOB U UX COEIUHEHHI MO MepruoiaM U rpymnmnam.
MupoBo33peHueckoe H HaydyHoe 3HaueHue llepmommueckoro 3akonHa JI.J. Menneneesa.
Ilpoenoswvl /. U. Menoeneesa. Omkpovimue HOBbIX XUMUYECKUX DTIEMEHMNOB.

DJIEKTPOHHAs TMPUPOJA XHUMHUYECKOU CBA3U. DJIEKTPOOTPHUIATEILHOCTh. KoBaneHTHas
CBSI3b, €€ PA3HOBUIHOCTU M ME€XaHU3Mbl 00pa30BaHUs (OOMEHHBIH M OHOPHO-AKIETOPHBIH).
HNonnas  cBsa3p.  Meraumueckass  cBs3b.  Bonopoanas — cBsi3b.  Meowcmonexynsipuvie
83AUMOO0eCMBUL.

Kpucrannuueckue u amopdHsbie BemiecTBa. THIBI KPUCTATHYECKUX PELIETOK (aToMHas,
MOJIEKYJISIpHasi, MOHHAsI, MeTaJTndeckasi). 3aBUCUMOCTh (PU3HUECKUX CBOMCTB BEIIECTBA OT THIA
KpucTaymmmueckoi pemeTku. [Ipuuunbsl MHOrooOpasus BemectB. CoOBpeMEHHbIE MPECTaBICHUS
O CTPOEHUU TBEPJIBIX, JKUIKUX U Ta3000pa3HbIX BEIIECTB. JKuoKue Kpucmaninol.

XUMHYECKUE peakiuu. [['OMOreHHble U TeTeporeHHbie peakiuu. CKOpOCTh peakinu, €€
3aBUCHUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOJbI PEArupyrOIIMX BELIECTB, KOHIECHTPALUU
pearupyoomux BellecTB, Temmeparypsl (mpaBwio Bant-I'odda), mmomanu peakuuoHHOM
MOBEPXHOCTH, HAJIMYMUS KaTaJIU3aTOpA. ODHEPrusi aKTUBAUUHU. AKMUBUPOBAHHbIU KOMMNJIEKC.
KaranusaTtops! u katanu3. Posb kaTanu3aTopoB B IPUPOJIE U TPOMBIIUIEHHOM ITPOU3BO/ICTBE.

Iousamue 06 sumanvnuu u sumponuu. IHepeus [ubdca. 3akoH I'ecca u cieACTBUSA U3
Hero. TerioBble 23pPexThl XUMUYECKUX peakuuil. Tepmoxumuueckue ypapHeHus. O0paTuMocThb
peakuuii. Xumudeckoe paBHOBecue. CMENIEHME XUMHUYECKOrO0 PAaBHOBECHUS MOJ JEUCTBUEM
pa3nuuHbIX (aKTOPOB: KOHIICHTPAIMM PEareHTOB WM MPOJYKTOB PEaKIUH, [IaBJICHHUS,
Temneparypbl. Posib cMellleHnst paBHOBECHS B TEXHOJOTUYECKUX IIPOLIECCAX.

HucnepcHbie cuctembl. Konnouonsie cucmemol. VIcTuHHBIE pacTBOphl. PacTBOpeHune Kak
¢buzuko-xuMudeckuii mpouecc. CnocoOb! BIpaXeHUs KOHLIEHTPALUK PACTBOPOB: MAacCOBAast A0S
pPacTBOPEHHOIO BEILECTBA, MOAPHAA U MOJANbHAA KOHyenmpayuu. Tump pacmeopa u
mumpoeaHue.

Peakuun B pactBOpax 31€KTpoauToB. KauecTBEHHBIE peaklMM Ha HOHBI B PACTBOPE.
KucnoTHO-0CHOBHBIE B3aUMOJAEUCTBUS B pacTBopaX. AMQOTEpHOCTb. MoHHoe npouzsedenue
800bl. Booopoonwvui nokazamenv (pH) pacmeopa. I'maponu3 coneil. 3HaueHHe T'MIpOIU3a B
OMO0JIOTHYECKUX 0OMEHHBIX npoleccax. [IpuMeneHne ruiposnsa B IpOMBIIIIJIEHHOCTH.
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OKHCAUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IIPUPOJIE, TPOU3BOCTBEHHBIX MPOLIECCAX
U JKU3HEIEATENIbHOCTH OpraHu3MoB. OKuciumenbHO-60CCMAHOBUMENbHBIL NOMEHYUAN CPEObL.
Juaepamma Ilyp6s. TloBeneHue BemiecTB B cpedax ¢ pasHbIM 3HadeHwem pH. Metoss
JIEKTPOHHOTO U  91eKMPOHHO-UOHHO20 OanaHca. [anbBaHMUYECKUN >3JIEMEHT. XUMHYECKUE
WUCTOYHUKHA TOKA. Cmanoapmusiii 8000poOHbIL 31eKkmpod. Cmanoapmusiil  271eKmpoOHbIll
nomeunyuan cucmemvl. Pao cmanoapmuuix  91eKmpooHbix nomenyuanos. Hanpasnenue
OKUCTUMENbHO-80CCMAHOBUMENbHBIX peakyul. JIEKTPOJIU3 PacTBOPOB U PaCIUIaBOB COJIEH.
[IpakTyeckoe NPUMEHEHHUE 3JIEKTPOJIM3a JUIsl MOJYYEHUs IIENOYHBIX, LIEI0YHO3EMEIbHBIX
METaJJIOB U amoMUHUs. Koppo3usi MeTaysioB: BUIIbI KOPPO3UH, CIIOCOOBI 3alllUThl METAJUIOB OT
KOPPO3HUH.

OcCHOBBI HEOPraHUYeCKOl XUMUH

Obmas xapakrepuctuka 31eMeHTOB |A—llIA-rpynn. Oxcunabl M NMepoKcHUIbl HATpUs U
kanusi. Pacro3HaBanve kaTMOHOB HaTpus U Kanus. Cosiu HaTpHs, Kaiausl, KaJablUsl U MarHus, UxX
3HaYeHUE B NPUPOJIE U KU3HU 4YeNOoBeKa. JKecmKkocmb 600bl U CHOCOObL ee YCMPAaHeHUsl.
Komnnekcnvle coeounenus antomunus. Antomocunruxamol.

Mertamnst IB-VIIB-rpynn (Meap, mmHK, XpoM, Mmaprasen). OcOOEHHOCTH CTpPOEHHUS
atomoB. O0mue ¢usnueckue u xumudeckue cpoiictpa. [lonydyenue u npumenenue. OKCUIbl U
TUAPOKCUABI 3TUX METAJIOB, 3aBHCHUMOCTh WX CBOWCTB OT CTENEHU OKHCIEHUS DSJIEMEHTa.
Baxneiimme comu. OKHCIHUTENBHBIE CBOWCTBA COJIEM XpOMa M MapraHiia B BBICHIEH CTEIECHH
OKUCIeHUs. Komniexkcuvie coeouHeHus Xpoma.

O6mas xapakrepuctuka snemeHToB |V A-rpynnel. CBolcTBa, MMOJIydeHUE U TPUMEHEHNE
yrig. CuHTEe3-ra3 Kak OCHOBA COBPEMEHHOM NMPOMBINIJIEHHOCTH. AKTUBHPOBAHHBIN YroJlb Kak
ancopOent. Hanocmpykxmypol. Muposvle docmuodicenus 6 obnacmu co30anus HAHOMAMepuaos.
OnekmponHoe cmpoenue MoneKynvl yeapHoeo 2asa. llonyuenue u npumeneHue yeapHozo 2asd.
buonornueckoe aeilictBue yrapHoro rasa. KapOuabl Kanbius, amoMuHUS | kene3a. KapOoHaTsr
U THapokapOboHatel. Kpyzosopom yenepooa 6 wcueou u Hedxcusou npupode. KadecTBeHHas
peaknus Ha KapOoHaT-MOH. DU3MYECKMEe W XUMHUYECKHE CBOMCTBa KpeMHHs. CuiaHbl H
cumuiuapl. Oxenn kpemuus (IV). KpemHaueBbie KUCI0TH M UX cou. CHUITMKATHBIE MUHEPATIBI —
OCHOBA 3€MHOM KOpBI.

OO6mras xapakrepuctuka aneMeHToB VA-rpynnsl. Hutpunel. KauecTBeHHas peakius Ha
MOH aMMOHHUA. A30THasl KUCJIOTa Kak OKUCHAUTENnb. HUTpaTel, UX QuU3MYecKrue U XUMUYECKHE
cBolicTBa, mpuMeHeHue. CBolicTBa, nosydyeHrue u npuMmeHeHue gocdopa. ®ochun. dochopusie
u nordocopHbie KUCTOTh. bronorudeckas posb GocdaTos.

OO6mras XapaKTEepUCTHUKA 3JIEMEHTOB VIA-rpynisl. OcoOble CBOMCTBA
KOHLIEHTPUPOBAHHON cepHO#l KucioTel. KauecTBeHHBIE peakiuu Ha CylbGUA-, CYIbPUT-, U
cyibGaT-uOHBI.

Obmas xapaktepuctuka smeMeHToB VIIA-rpynmel. OcoOGeHHOocTH Xumuu  Qropa.
lanmorenoBomopoAbl M HX TMOJydeHHEe. [amoreHoBOJOPOAHBIE KHCIOTHI U HMX COJIH.
KauecTBeHHBIE peakiuu Ha TrajoreHua-uoHnl. Kucmopojconepkaiiye COEAMHEHHUS XJIOpa.
[IprMeHeHne rajJloreHoB U X BAKHEUIIUX COCITUHEHUN.

brazopoousie cazvl. [lpumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB IPOCTBIX BEIIECTB, BOJOPOJHBIX COCIUHEHMI,
BBICIINX OKCH/IOB U THAPOKCHJIOB.

WNnentudukaims HEOPraHMYeCKUX BEIIECTB U HOHOB.

XuMHUS U KU3Hb
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Hayunbsie MeToapl mo3HaHusi B XUMUH. Vcrounuku xumudeckod mHpopmaruu. [louck
uHbOpMAlMM TIO HA3BaHUSAM, HICHTU(UKATOpPAM, CTPYKTYPHBIM (opmyrnaM. XHUMHYECKHHA
aHaJIN3, CHUHTE3, MOJCIMPOBAHNE XMMHMUYECKHX MPOLIECCOB M SIBJICHUM KaK METOJbl HAYYHOTO
no3HaHus. Mamemamuueckoe MoOeruposanue NPOCMPAHCMBEHHO20 CMPOEHUS MOJLEK)
opeanuyeckux geujecms. Cospemennvie uauUKO-Xumuieckue memoosbl YCMaHoeieHusi COCmasda u
CMPYKMypbl euecms.

Xumus U 310poBbe. JlekapcTBa, PepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJIBI.
[IpoGnembl, CBS3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX TpernaparoB. BpemaHble NMPUBBIYKU U
(baxkTophl, paspylIalnme 300pOBbE (KypeHHE, YIOTpeOJIeHHE alKoTOoJsA, HapKOMAaHUs).
Panmonansnoe nutanue. [lumessie 1o6aBku. OCHOBBI MUIIIEBON XUMHUH.

Xumus B meauiuue. PazpaboTka iekapcTB. XUMUYECKUE CEHCOPHI.

XuMHUs B TMOBCEAHEBHOW KHU3HU. MololmKUe W YHCTAIIME CPEACTBA. PeneiieHTsl,
uHceKkTUIUABl. CpeacTBa JMYHOM TUTHEHBI W KocMeTukH. [IpaBuna Oe3omacHOil pabOTHI C
€IKUMHU, TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMH OBITOBON XUMHUH.

XUMHST U CEIIbCKOE XO35MCTBO. MUHEpanbHble M opraHudeckue ynoopenus. Cpencrsa
3aIMUTHI PACTECHUM.

Xumusi B TPOMBIIUIEHHOCTH. OOIIME TPEACTABICHUs] O MPOMBIIUICHHBIX CIOCO0ax
MOJTYyYCHUS XMMHUYECKUX BEIIECTB (HA MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOW KHCIIOTHI).
[Ipomprmnennass oprannyeckas xuMusi. ChIpbe€ Ui OPraHUYECKONW MPOMBIIUICHHOCTH.
[IpobmemMa 0TX0OB M TMOOOYHBIX TPOAYyKTOB. Hambosnee KpymHOTOHHa)XKHBIE MPOU3BOACTBA
opraHuyeckux coenuHennii. YepHas u 1BerHas Metauryprus. CTEKII0O W CHJIMKaTHas
MIPOMBIIIIICHHOCTD.

Xumuss W dHepretuka. [lpupomHble HWCTOYHMKUA YriIeBOAOpoaoB. I[lpuponubiii u
MOMYTHBIA HEPTSHOM Ta3bl, UX COCTaB W HcmoJib3oBaHue. CoctaB HEDTH M ee mepepadoTKa.
Hedrenponykrel. OxranHoBoe uuncino OeHzuHa. OxpaHa OKpyXKaromed cpeabl Mpu
He(remepepabOTKE W TPAHCIOPTHUPOBKE HEPTEIPOIYKTOB. AJBTEPHATHBHBIE HMCTOYHHUKHU
SHEPrUH.

Xumusi B crpoutenberBe. llement. beron. Ilombop onmTHUManbHBIX CTPOHMTEIBHBIX
MaTepuaioB B IPAKTUYECKOMN ACSITEIBHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTHS. XUMUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpesibl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, T04YBbL, aTMOCchepsl, HI0pbl U hayHbl OT XUMUYECKOTO 3arps3HEHUS.

Tunbl pacyeTHbIX 32/1a4:

Haxoxnaenue momnekynsipHoi ¢opMysibl OpraHHYECKOTO BEILECTBA MO €ro IIOTHOCTH U
MAaCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSAIIUX B €0 COCTAB, WX 10 IPOIYKTaM CTOpPaHUS.

Pacuetsl MmaccoBo# 10511 (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.

Pacuetsl Maccel (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB pPEaKIMU, €CIM OJHO M3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

Pacyetsl MaccoBo#l uau 00BEMHON JOJIM BBIXOAA MPOIYKTA PEAKIMHU OT TEOPETHUECKU
BO3MOKHOTO.

Pacuerts TemoBoro sddekra peaxium.

PacyeTbl 00BEMHBIX OTHOIIEHUH Ta30B MPU XUMHUECKUX PEAKIUIX.

Pacuetsl maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa pPEaKIMH, €CIU OJHO M3
BEILIECTB JIaHO B BUJIE PACTBOPA C OMPEIEICHHON MacCOBOM JJOJIE PaCTBOPEHHOIO BEILIECTBA.

IIpumepHBIe TeMbI IPAKTHYECKHUX PA00T (Ha BHIOOP y4uuTeI5):
KauectBeHHoe onpezenenue yriaepoia, BOJOPOAA U XJIOpa B OPraHUYECKUX BEIIECTBAX.

KOHCprI/IpOBaHI/IC apoOCTCPIKHECBBIX MoJemei MOJICKYJI OPraHUYCCKHX BCUICCTB.
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PacrniozHaBaHue miacTMacc v BOJIOKOH.
[TonmyueHue UCKyCCTBEHHOIO LIEJIKA.

Pemenne OKCIICPUMCHTAJILHBIX 3a1a4 Ha MOJIYYCHHUC OPraHNn4YCCKUX BCIICCTB.
Pemenne OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCllIO3HABAHUEC OPraHUYCCKUX BCUICCTB.

Wnentudukanyst HEOPraHNYECKUX COEANHEHHM.

[Tomyuenue, coOupanue u pacrio3HaBaHUE ra30B.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 M0 Teme «MeTaib.
Pemenue skcnepuMeHTanbHbIX 3a1a4 o Teme «Hemerab.

Pemenne OKCIICPUMCHTAJIBHBIX 3aJja4 10 TEMC «I'eHeTndecKkas CBS3b MCXKIY KiiacCaMu

HEOPraHUYECKUX COCAUHEHHIN.

Pemenne OKCIICPUMCHTAJIbHBIX 3aJa4 10 TEMC «I'eHeTndecKas CBS3b MCXKIY KiiacCaMu

OpraHnu4eCKux COCHHHCHHﬁ)).

[Tony4yeHue 3THIIEHA U U3yYEHUE €TI0 CBOWCTB.
[Tony4yeHnune yKCyCHOM KHCJIOTBHI M U3yYEHUE €€ CBOMCTB.
I'maponus xupos.

N3roroBnenue Mpuia pyqyHoit paboTHI.

XUMUSI KOCMETHYECKUX CPEACTB.

HccnenoBanme cBOMCTB OEIKOB.

OCHOBBI MUITIEBON XUMHHU.

Hccnenosanue nuieBsIX 100aBOK.

CBolicTBa OJTHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB.
XUMHYECKHE CBOMCTBA aIbJIETHIOB.

CuHTe3 c0KHOTO ddupa.

IM'uaponus yrieBosioB.

YcrpaHneHue BpeMEHHOM AKECTKOCTH BO/IbI.

KauecTBeHHbIE peakI[ii Ha HEOpPraHUYECKHE BEUIECTBA U HOHBI.
HccnenoBanue BIUSAHUS Pa3IMUHBIX (AKTOPOB HA CKOPOCTh XMMHUECKOMN peaklnu.
Omnpenenenre KOHIEHTPALUU PACTBOPA aCKOPOMHOBON KUCIOTHI METOJOM TUTPOBAHHSL.

4. Tlnanupyemble pe3y/ibTaThbl H3YyUYeHHUs] Y4eOHOr0 MpeaMeTa

BbinmycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:
— pacKpbIBaTh Ha MpPUMEpPAX pOJib XUMHH B (OPMHUPOBAHUM COBPEMEHHOW HAYyYHOW KapTHHBI

MHUpPA U B HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

HayKaMU;

pacKpbIBaTh HA IpUMeEpax MOJI0KEHU TEOPUH XUMUUYecKoro crpoeHust A.M. Byrneposa;
noHuMath pusnueckuii cmuica [lepuoaudeckoro 3akona JI.M. MenneneeBa u Ha €ro OCHOBE

ACMOHCTPUPOBATh Ha MNpPUMEpAX B3aNUMOCBS3b MCKIAY XUMHEN U APYTruMH CCTCCTBCHHBIMU

OOBACHATH 3aBUCHUMOCTh CBOMCTB XHMHYECKHX DJIEMEHTOB U O6paSOBaHHBIX MU BCIICCTB

OT 3JICKTPOHHOI'O CTPOCHUS aTOMOB,

COCTaBC U CTPOCHHU;

OOBACHATH MMPHUYNHBL MHOFOO6pa3I/ISI BCIICCTB Ha OCHOBC O6I_I_II/IX HpeI[CTaBJ'ICHI/Iﬁ 00 ux

NPpUMCHATL IIpaBUJIa CHUCTEMAaTHYECKOM MeH(ﬂYHapOI[HOﬁ HOMCHKIJIATYpPbBI KaK CpC€ACTBa
Pa3INUCHUSA U I/II[eHTI/Iq)I/IKaI_II/II/I BCIICCTB IO UX COCTABY U CTPOCHUIO,
COCTaBJIATHb MOJICKYJIIPHBIC U CTPYKTYPHBIC (1)OpMy1'H:>I OpPraHU4YCCKUX BCUICCTB KaK HOCHUTEIEH

I/IH(I)OpMaI_II/II/I O CTPOCHUH BCIICCTBA, €0 CBOMCTBaxX u MPUHAIICIKHOCTHU K OIIPCACIICHHOMY

KJIACCY COECIMHEHNI;
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XapakTepu30BaTh OpPraHWYECKHE BEIIECTBA 10 COCTaBy, CTPOCHHIO U CBOMCTBaM,
YCTaHAaBJIMBATb MNPHYHMHHO-CJICACTBCHHBIC CBA3UM MCKAY JaHHBIMU XapaKTCPpUCTUKAMU
BEILIECTBA;

IIPUBOJUTH IIPUMEPBI XUMUYECKUX PEAKLUUN, PaCKpBIBAIOIIHUX XAPAaKTEPHBIE CBOWCTBA
THUITMYHBIX HpeI[CTaBI/ITeHGf/’I KJIaCCOB OPTaHNYCCKUX BCHICCTB C LECJIBIO UX I/I,Z[eHTI/I(bI/IKaHI/II/I
1 00bICHEHHS 00J1aCTH TPUMEHEHUS;

IIPOTHO3UPOBATH BO3MOKHOCTE MPOTCKAHUA XUMHUYCCKUX peaKuHﬁ Ha OCHOBE 3HAHMH O THUITaX
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHOM CIIOCOOHOCTH;

— MHCIIOJIB30BATb 3HAaHHMA O COCTaBC, CTPOCHUHM W XHUMHYCCKHUX CBOMCTBaAx BEUICCTB JIsd
0€e30MacHOTO IMPUMCHCHUA B HpaKTquCKOﬁ JACATCIIbHOCTH,

MIPUBOJIUTh TMPUMEPHI MPAKTUUYECKOTO HCIOJb30BaHUSA MPOAYKTOB IMepepabOTKH HedTu U
MIpHUPOAHOr0 rasa, BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/Iﬁ (HOJII/IBTI/IJ'ICHa, CHHTCTHUYCCKOI'O
Kay4dyKa, alleTaTHOI'O BOJIOKHA);

MPOBOJIUTH OTBITHI MO PACHO3HABAHUIO OPTaHWYECKUX BEIIECTB: TIJIHMIEPHHA, YKCYCHOMN
KHCJIOTBI, HCTIPCACIIbHBIX JXUPOB, TJIFOKO3bI, Kpaxmalia, O€JIKOB

— B COCTaBC MUIICBLIX MMPOAYKTOB U KOCMETHUUYCCKUX CPCIACTB,

BJIQJICTG IIpaBUJIaMU U NpPpUCMaMH Oe3omacHO pa6OTBI C XMMHYCCKHMMHU BCHICCTBAMU H
71a00pPaTOPHBIM 000PYOBaHHUEM;

YCTaHaBJIMBATh 3aBHCHMOCTHL CKOPOCTHU XUMHYECKOH p€aknun MU CMCHICHUSA XUMHUYCCKOI'O
PaBHOBECHA OT PA3JIMYHBIX q)aKTOPOB C LECJIBIO ONPEACICHUA ONTHUMAJIBHBIX YCJIOBPII;'I
IMPOTEKAHUA XUMHUYCCKUX MIPOLECCOB,

— TIPUBOJIUTH IPUMEPHI THIPOITU3a COJICH B TIOBCETHEBHON KU3HU YEJIOBEKA;

— IIPHUBOJUTDH IMPpUMCEPHBL OKHCIIUTECIIBHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ B mnpupoae,

MMPOU3BOJACTBCHHBIX IPOLECCax U KUSHCACATCIbHOCTU OPraHu3MOB;
— IPUBOJUTH MPUMEPHl XUMUUYECKUX PEAKINH, pacKpbIBAIOUIMX OOIIMEe XHUMHUYECKHE CBOWCTBA
IMPOCTHIX BEIICCTB

— METAJUIOB U HEMETAJIJIOB;

MIPOBOJUTH pacyeThl Ha HAXO0XIACHHE MOJICKYIIPHOH (OpMyIBl yrieBoOPOAa 1O MPOAYKTaM
CTOpaHHUs U TI0 €T0 OTHOCUTEIHHOM IIOTHOCTH ¥ MACCOBBIM JOJISIM 3JIEMEHTOB, BXOISIINX
B €T0 COCTaB;

BJIAJCTh NpaBWIAMH O€30IacCHOTO OOpaIleHHs C eIKUMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIIECTBAMH, CPEACTBAMH OBITOBOI XHMUH;

— OCYHIECTBJIATh MOUCK XUMHUYCCKOM HH(OpManuy 1o Ha3BaHUSAM, HACHTH(UKATOpaM,
CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

KPUTHUYECKH OICHUBATh M MHTEPIPETUPOBATh XUMHUYECKYIO HH(POPMAIUIO, COJACPIKAIILYIOCS B
coOOIIEeHNsIX CpeAcTB MaccoBod wuH(popmanuu, pecypcax MHTepHera, HaydHO-
HOIYJSPHBIX CTAThSIX C TOYKH 3PCHUS €CTECTBEHHO-HAYYHO148

KOPPEKTHOCTH B IEJNSAX BBIABICHUS OIIMOOYHBIX CYXICHHH M (HOPMHPOBAHHMS COOCTBEHHOU

MIO3HILINH;

— TMPEICTaBIATh IYyTH PELICHUS TIJIOOATBHBIX MPOOJEeM, CTOSIIMX TEpe] YeIOBEYECTBOM:

9KOJIOTMYECKUX, SHEPIeTUUECKHX, CBIPHEBBIX, U POJIb XUMHUH B PEIICHUU 3TUX IIPOOIIEM.

BoinyckHUK HA 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYUHUTHCSH:

— WITIOCMPUPOBAMb HA NPUMEPAX CMAHOBAEHUE U DBONIOYUIO OPSAHUHECKOU XUMUU KAK HAVKU HA
PA3UYHBIX UCTOPUYECKUX DMMANAX ee PA3GUMUSL,

—  UCNONL308aMb MemoObl HAYYHO20 NO3HAHUS NPU  GbINOJHEHUU HNPOEKmos U Y4eOHO-
UCCc1e008amenbCKux 3a0ay no U3y4eHuio c8olcmea, cnocob608 NoayueHus U pacno3HaA8AHUS
Op2aHU4eCcKUx gewecmas;

— 00BACHAMb NPUPOOY U CNOCOOLI 0OPA30BAHUSL XUMUUECKOU CBA3U. KOBANEHMHOU (NOAAPHOU,
HeNnoJIsIPHOIL), UOHHOLL, MEMALIUYeCcKOU, 6000POOHOLL

— C Yenblo onpeoeienuss XUMUYECKOU aKMUBHOCMU 8eUecms;
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—  YCMaHAaBIU8AMb 2eHEMUYECKYIO CB853b MedcOy KIACCaMU Op2aHUudecKux eewjecme Ois
000CHOBAHUSA NPUHYUNUATLHOU BO3MOMCHOCMU NOJVYEHUS OP2AHUYECKUX COeOUHEeHUll
3A0aHHO20 COCMABA U CIMPOEHUSL,

— YCMAHA8IUu8amy 83aUMOCEA3U MeAHcOy Gakmamu u meopuel, NPpUYUHOL U cledcmeuem npu
amanuze NpoONeMHbIX cumyayui U 0OO0CHOBAHUU NPUHUMAEMbIX DeuleHUll Had OCHO8e
XUMUYECKUX 3HAHUIL.

BbInyCKHUK HA YIJIy0JI€eHHOM YPOBHE HAYUHTCS:

pacKpbIBaTh Ha MPUMEPaX POJib XUMHHA B (JOPMUPOBAHNN COBPEMEHHON HAYYHON KapTHHBI MUPA
U B TPAKTHYECKOH JIEATCIHHOCTH YEJOBEKA, B3aMMOCBS3b MEXIAY XHUMHEH W JIPYrdMU
€CTECTBCHHBIMU HayKaMH,

WUTIOCTPUPOBATH HA TMPUMEpax CTAHOBIICHUE M BOJIIOIUIO0 OPraHMYECKON XMMUU KaK HayKd Ha
Pa3TUYHBIX UCTOPUIECKHX ITAIMAX €€ PA3BUTHS,

YCTaHABIIMBATh TPHYUHHO-CJICIICTBEHHBIC CBS3M MEXKIy CTPOCHHUEM aTOMOB XHMHYECKUX
JJIEMEHTOB W TICPUOJUYCCKUM H3MEHCHHEM CBOWCTB XHMHUYECKHUX OJJIEMEHTOB H WX
COCIMHEHUN B COOTBETCTBHH C TIOJIOXKEHHEM XHMHYECKUX 3JIEMEHTOB B IEPHOIUYCCKON
CHUCTEME;

aQHAJIM3WPOBATh COCTAaB, CTPOCHWE W CBOWCTBA BEIIECTB, MPHUMEHSS IOJIOKCHHUS OCHOBHBIX
XUMHUYECKUX TEOPUH: XUMHUUYECKOIO CTPOEHUs OpraHuveckux coennHeHnit A.M. bytieposa,
CTPOCHUS aTOMa, XHMHYECKOH CBSI3M, OSJCKTPOJUTHUSCKON JMCCOIUAIMN KHCJIOT |
OCHOBAHWI; YCTaHABIIMBATh PUYMHHO-CIICICTBEHHBIC CBSA3M MEXIY CBOWCTBAMH BEIIECTBA H
€ro COCTaBOM U CTPOCHHEM;

MPUMEHATh TIPaBWIa CHCTEMAaTHYCCKOW MEXKIYHApOJHOW HOMEHKIATYphl KakK CpeJCcTBa
pasnuyeHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBY U CTPOEHHUIO;

COCTaBIISAITh MOJIEKYJSIPHBIE M CTPYKTYpHble (QOpMYJIbl HEOPraHMYECKUX W OPraHMYECKUX
BEIIECTB Kak HocuTesled HHQOpMAlMM O CTPOCHHMM BEIIECTBA, €ro CBOMCTBaxX H
MIPUHAIIEKHOCTH K OIPE/IETICHHOMY KJIACCy COEAMHEHMIA;

OOBSCHATH TIPUPOTY W CIIOCOOBI 0Opa30BaHUsI XMMHUYECKOW CBSI3U: KOBAJCHTHOU (TOJISIPHOM,
HETIOJISIPHON ), MIOHHOM, METAJNIMYECKON, BOJIOPOJHON — C IENIBIO OMPEACTICHNUS XUMHUECKOM
AKTUBHOCTH BEILIECTB;

XapakTepu30oBaTh (U3MUECKHE CBOWCTBA HEOPraHUMYECKUX U OpPraHMYeCKUX BEUIECTB U
yCTaHABIUBATh 3aBHUCHUMOCTh (DM3MUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAITMYECKOU
pelIeTKY;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHHMM XHMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX CO€MHEHHH, BHICIIIMX OKCHJIOB U THAPOKCUIOB;

MPUBOJUTh TPUMEPbl XUMUYECKHX PEAKIHi, pPaCKPBHIBAIOIIMX XapaKTEPHbIE XUMHYECKHE
CBOMCTBa HEOPraHMYECKUX M OPraHMYECKHUX BEIECTB H3YyYEHHBIX KIIACCOB C LEJIbI0 HX
UIeHTUPUKAIIMT 1 00bICHEHUS 00JIaCTH IPUMEHEHHUS,

OTpENENATh MEXaHU3M pEaKIUH B 3aBHUCUMOCTH OT YCJIOBHM MPOBEICHHUS pEaKuu MU
MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHMSI XUMHUYECKHX peaKIMii Ha OCHOBE THIIA
XMUMHYECKOH CBSI3U U aKTUBHOCTH PEareHTOB;

yCTaHABIUBATh 3aBUCUMOCTh PEAKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEIWHEHUH OT
XapakTepa B3aUMHOTO BIHMSHHUS aTOMOB B MOJIEKYyJIaX C LIEIbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peaxiuu;
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YCTaHABJIMBATL 3aBHUCHUMOCTb CKOPOCTU XUMHAYECKOU pcakiimkm MW CMCHICHUA XHMUYCCKOI'O
paBHOBECHS OT pa3NMYHBIX (DAKTOPOB C MEJIBIO OMPEICICHUS ONTUMAIbHBIX YCIOBHMA
MPOTEKAHUS XUMHUYECKUX TPOIECCOB;

YCTaHABJIMBAThL TCHCTUYCCKYIO CBA3b MCKAY KJIaCCaMM HCOPraHUMYCCKUX W OPraHUYCCKUX
BCIIICCTB JIA O6OCHOBaHI/I$I HpHHHHHHaﬂBHOﬁ BO3MOJXHOCTHU IOJIYYCHHA HCOPTAHUYCCKUX U
OpPraHUYeCKUX COCITMHEHUN 3aJaHHOTO COCTaBa M CTPOCHHS,

HO[[6I/IpaTI) pPEarcHTbl, YCJIOBUA U ONPEACTIATH HMPOAYKThI peaKuHﬁ, IMO3BOJIAIOIIUX PCAIM30BATH
7a00paTOpHbIE M TMPOMBIILICHHBIE CHOCOOBI TMOJYUYCHHUS] BAXKHEHIIUX HEOPraHUYECKUX U
OpraHn4€CKuX BCIICCTB,

OTIPEJICNIATh XapaKTep CpeAbl B pe3yibTaTe TUAPOJH3a HEOPTaHUYECKHMX W OPraHHYECKUX
BCIICCTB W IIPHUBOJUTHL HNPHUMEPLI I'MApPOJIM3a BCIICCTB B HOBCGI[H@BHOﬁ JKHU3HHU 4YCJIOBCKaA,
OMOJIOTMYECKUX OOMEHHBIX nmponeccax u MpOMBIIIIICHHOCTH

IIPHUBOJUTDH IIPHUMCEPBI OKHCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/IfI B mnpupozae,
IMPOU3BOJACTBCHHBIX IMPOLECCAX U KUBHEACATCIIBHOCTH OPTraHN3MOB,

000CHOBEBIBATH MPAKTUYCCKOC HCIIOJIB30BAHHUEC HCOPraHWMYCCKUX U OPraHUYCCKUX BCIICCTB U UX
peaxkuuii B IpOMBIIIEHHOCTH U OBITY;

BBIIIOJIHATE XUMHAYECKUU OKCIICPUMCEHT I10 PACO3HABAHUIO W HOJYUCHUIO HCOPTAHUYCCKUX U
OpPraHu4Y€CKUX BEIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM CoeﬂHHeHHﬁ, B COOTBECTCTBUHN
C TImpaBuJIaMd W MpUCMaMHU Oe3omacHO’ pa6OTI)I C XUMHWYECKHUMHU BeIleCTBaAMU U
nabopaTopHBIM 000PYI0BaHUEM;

MPOBOJUTH pacueThl Ha OCHOBE XHMMHUYECKUX (OPMYNl M ypaBHEHUN peakUuid: HaX0KJIeHUE
MOJIEKYJISIPHOUM (POPMYITBI OPTraHNYECKOTO BEIIECTBA O €r0 MJIOTHOCTH M MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, WU MO MPOIYKTaM CrOpaHUsl; pacueThl MaCCOBOW 10U
(Maccel) XMMHMUYECKOTO COCIMHEHHMSI B CMECH; pacdeThl Macchl (0ObeMa, KOJUYECTBA
BEIIIECTBA) MPOIYKTOB PEaKIUU, €CIU OJHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH);
pacueTsl MaccoBOM MM OOBEMHON JOJM BBIXOAA MPOJIYKTa PEaKIUU OT TEOPETUUECKH
BO3MOJKHOT'O; PacdeThl TeTUIOBOTo d(deKTa peakiuu; pacueTbl 00bEMHBIX OTHOIIEHUH Ta30B
MpU XUMUYECKUX PEaKIUsAX; pacdyeTbl Macchl (00bema, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakiuu, eciv OJHO U3 BEIIECTB JIaHO B BHUJE PAacTBOpa C ONpeAeTICHHOW MaccoBOil JoJjeit
PacTBOPEHHOTO BEIIECTBA;

WCI0JIb30BAaTh METOJbl HAyYHOTO TO3HAHMS: aHallu3, CHHTE3, MOJCIUPOBAHHE XHUMHYECKHUX
MPOLIECCOB U SIBIIGHUH — IpPHU PELICHUU Y4eOHO-HCCIENI0BATEIbCKUX 3aJad M0 H3yYCHHIO
CBOMCTB, CIIOCOOOB MOJTYYEHHUS U PACIIO3HABAHUS OPraHMYECKHUX BEIIECTB;

BIIJIETh TNpaBwiaMu Oe30macHOro oOpameHusi ¢ eIKUMH, TOPIOYMMH M TOKCHYHBIMU
BEII[ECTBAMHU, CPEACTBAMH OBITOBOM XUMUMU;

OCYILIECTBIISITh TOMCK XMMHUYECKOHW MH(POpMAMM [0 Ha3BaHUSAM, HWICHTHU(PHUKATOpaM,
CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;

KPUTHYECKH OIEHUBATh M HMHTEPIPETUPOBATH XMMHUECKYI0 HHGOPMAIIMIO, COJAEPKAIIYIOCS B
COOOILIEHUAX CPEACTB MaccoBOM HHQpopMmaimu, pecypcax MHTepHeTa, HAyYHO-MOMYISAPHBIX
CTaThsIX C TOYKH 3pPEHHS E€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IMEJNSAX BBISABICHUS
OLIMOOYHBIX CYXJIEHUH U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

yCTaHABIUBATh B3aUMOCBSI3U MEXIY (DakTamMu M T€OpUeH, IPUYUHON U CIIEJICTBHEM TIPU aHATU3E
MPOOJIEMHBIX CUTyallii M 0OOCHOBAHMM TMPUHUMAEMBIX pPEUICHHI Ha OCHOBE XUMHUYECKHX
3HAHUMH;

MPEJICTaBIATh MYTH pEIIeHUus TI00anbHBIX NPOOJIEM, CTOSIIUX Tepes YeIOBEYEeCTBOM, U

NEPCICKTUBHLIX HaHpaBHeHI/II‘;I Pa3BUTHA XUMHUYCCKUX TCXHOHOFHﬁ, B TOM 4YHCII€ TEXHOJIOTHUI
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COBPEMEHHBIX MaTepUATIOB C PA3NIUYHONW  (YHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX
HCTOYHUKOB CBHIPhS, IEPepabOTKH M YTHIIM3AINH MPOMBIIIICHHBIX M OBITOBBIX OTXO/IOB.

BhinycKHUK HA YIJ1y0JIeHHOM YPOBHE MOJTYYHT BO3MOKHOCTH HAYYUTHCS:

Gopmynupoeams yeib uccie008anus, 6bl08UAMb U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOMe3bl O
XUMUYECKUX CBOUCMBAX BeWecme HA OCHOBe UX COCMA8A U CMPOeHUs, Ux CHOCOOHOCMU
gcmynams 6 Xumuueckue peaxkyuu, o Xxapakmepe U NPOOYKMAX PA3IUUHbIX XUMUUECKUX
peaxkyuii;

CAMOCMOAMENbHO NIAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL C COONI00eHUeM
npaeui 6e30nacHoll pabomsl ¢ geujecmeamu U 1a00pamopHuim 060py008anHuem;

UHMeEpnpemupo8ams OaHHble O COCMmage U CMPOEHUU Beuecms, HONYUEHHblE C NOMOWbIO
COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

ONUCHIBAMb COCOSIHUE INEKMPOHA 68 AMOMe HA OCHOBE COBPEMEHHBIX K8AHMOB0-MEXAHUYECKUX
npeocmasieHull 0 CMpOeHUU amoma 07 00BACHEHUs Pe3VIbMAmo8 CHeKMpPAIbHO20 aAHAIU3A
geujecms;

Xapakmepuzo8ams pojib A30MOCOOEPHCAUWUX 2eMEPOYUKTULECKUX COCOUHEHUL U HYKIeUHOBLIX
KUCTIOM KAK 8ANCHEUUUX OUOI02UYECKU AKIMUBHBIX 6eUjeCME;

NPOCHO3UPOBAMb  BO3MONCHOCHL NPOMEKAHUS  OKUCTUMETbHO-80CCMAHOBUMENbHbIX PeaKyull,
JIeAHCAUUX 8 OCHOBE NPUPOOHBIX U NPOUIBOOCTNBEHHBIX NPOUECCO8.
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5.1.

TemaTu4yeckoe IIIAHUPOBAHUE
(0a3oBbIi yPOBEHD)

Conepxxanue matepuana

KonnuectBo
YacoB

Peanmm3zaiusa BocniuTaTeIbHOTO
MOTEHIINAIa ypoKa

10 KJTACC

BBenenue

I'nasa I. Ctpoenue u kinaccupuKais OpraHMuecKux CoeAMHEHHH

10

I nasa Il Xumuyeckne peakiii B OpraHUYE€CKON XUMUU

Inasa 111 YrieBoaopoabl

24

I'nasa INV. CnupThl ¥ PEHOIBI

[ToOynuTh yuammxcsi COOII0AaTh Ha
ypOKe OOIIENPUHSATHIE HOPMBI
MOBE/ICHNUS, IpaBHJIa OOLIEHUS CO
CTapIINMU (TIearoTHIeCKUMHU
pabOTHUKAMMU) U CBEPCTHUKAMH
(oOy4aromuMucst), TPUHLIUIIBI yueOHOM
JVICIUTUTHHBI X CAMOOPTaHU3aIHH.
[TpuBneusr BHUMaHNE 00YJAOIIIXCS K
[IEHHOCTHOMY acIleKTy N3y4aeMbIX Ha
ypOKax sIBJICHUH, OpraHu3aIus uxX
paboTHI ¢ TIOJTydaeMOl Ha YpOKe
COIMAIBHO 3HAYMMOM HHPOpMaITHEH —
WHUIIMHPOBAHUE €€ 00CYKICHHUS,
BBICKa3bIBaHUS OOYYAIOIIMMHUCS CBOCTO
MHEHHS TI0 €€ IMOBOTY, BHIPA0OOTKH
CBOETO K HEH OTHOIIICHUSI.
Hcroap30BaTh BOCIIUTATEIIBHBIC
BO3MOJKHOCTH COJICpP’KaHUs y4eOHOTO
npeMeTa Yepe3 IEMOHCTPAIUIO
00y4aroImuMcs IPUMEPOB
OTBETCTBEHHOTO, TPaXKJIAHCKOTO
TIOBEJICHHUS, TIPOSIBIICHUS
YeJIOBEKOIFOOUS M I0OPOCEPACYHOCTH,
4yepe3 MmoJ00p COOTBETCTBYIOIIMX
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Tnasa V. Anppernnpl. KeToHBI 7
I'nasa V1. KapOoHOBBIE KHCIIOTBI, CJIOKHBIE dPUPBI U KUPbI 10
Tnasa VII. Yriaesonasl 7
I'nasa V. Azotconepxaiire opraHUYecKie COeTMHEHUS 11
Inasa |X. buonornuecky akTUBHBIE BEIIECTBA 8
[ToBTOpEeHNE Kypca OpraHuYecKass XUMHS 2

TEKCTOB JJIsl YTCHHUS, 3319 JIs
pelIeHus, TPOOIEMHBIX CUTYAIHH JIIs
00CyXIeHHS B KJlacce.

[IpumeHsTh Ha YPOKE MHTETPATHBHBIC
dbopmbI pabOTHI C 00YUYAIOITUMHUCS:
WHTEIICKTYaTbHBIX UTD,
CTUMYJTHPYIOIINX TTO3HABATEIIBHYIO
MOTHBAIIHIO 00YJarOIIHUXCS, TUCKYCCHH,
KOTOpBIE Jat0T 00yJaroumMcst
BO3MOYKHOCTb IPUOOPECTH OMBIT
BEJICHUS KOHCTPYKTHBHOTO JTHAJIOTA,
rpynmnoBoi paboThl WK pabOThI B
napax, KOTopble y4aT 00y4aromuxcs
KOMaH/THOW paboTe M B3aMMOICHCTBUIO
C ApYruMH 0OyJarOIIHIMHUCH.

BKITIOYUTE B ypOK UTPOBBIE TIPOIICAYPHI,
KOTOPBIC TIOMOTAIOT IO IePIKATh
MOTHUBAIIMIO 00 YUJaOIINUXCS K
MOJIy4YEHUIO 3HaHUHN, HaJTaXKUBAaHUIO
MO3UTUBHBIX MEXKIMYHOCTHBIX
OTHOIIICHUM B KJIacce, IOMOTaloT
YCTaHOBJICHUIO JOOpOKeIaTeIbHON
aTMocQepsl BO BpeMsl YpoKa.
OpranuzoBarts 1medcTBo
MOTHBUPOBAHHBIX U SPYAUPOBAHHBIX
oOyuaroluxcs HaJl UX HEYCIEBAIOUUMU
OJ/IHOKJIACCHUKAaMH, JTAIOIIETO
00y4arouMcs COIMaIbHO 3HAYUMBIN
OTIBIT COTPYAHUYECTBA M B3aUMHOM
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Bcero:

102

MTOMOIIIH.

NuununpoBate u noanepxarh
MCCJIEI0BATENIbCKYIO IEATEIbHOCTD
00ydJaronuxcs B paMKax peaju3aiuu
MMHU WHJIMBUIYAJIbHBIX MIPOEKTOB U
TPYIIIOBBIX HUCCIIEI0BATEIBCKUX
MIPOEKTOB.
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6. Onucanue MaTepHaIbHO-TEXHUYECKOr0 odecneyeHnss 00pa3oBaTe1bHOM

JACATCJIBbHOCTH

MaTepna.m,Ho-TeXanecxoe OCHaAIICHUE

HaunmeHoBanue KoimuecTBo
Crnenmnanu3upoBaHHas MmebesIb M CHCTeMbl XpPaHeHHUs1 JIs1 KaOuHeTa

Jocka kinaccHas 1
Cron yuurens 1
CToJ1 yYUeHHYECKHUH pErylupyeMblii IO BHICOTE 15
Cryn y4eHHYECKH ¢ perylnpyeMoi BbICOTON 31
Hlkad nis XxpaHeHUs ¢ BbIABUTAIOUIUMHUCS IEMOHCTPAIIMOHHBIMU MOJIKAMU
WNHudopmanioHHO-TeMaTHUECKUN CTEH 1
Orserymurenb 1
Texnnueckue cpeacrpa o0yuenus (pabouee MeCTO YUHTEJIs)

Kommnerotep yuurensi, IMIIEH3HOHHOE MTPOrpaMMHOE o0ecrieueHne 1
MHoropyHKIIHOHAIbHOE YCTPONUCTBO 1
CereBoit GpuIbTp 1
Oo0opynoBanue XuMu4eckoi JadbopaTopuu

Crnenuaan3upoBaHHasi Me0de/ib M CHCTEMbI XPAHEHH S JAJIsl XUMHYECKOH
CTOn JEMOHCTPAIMOHHBIA C PAKOBUHOM

CT0J1 IEMOHCTPAIMOHHBIN C HAACTPONKOU

Crou yuurens 1
[Mxad ams xpaneHUs: yaeOHBIX TOCOOMIA 1

IImakaTel HacTeHHEBIE

Oruerymurenb

JemMoHCcTpaumoHHOe 000py/10BaHNE U IPUOOPDI VISl KAOMHETa U

CTOJIMK NOIbEMHBIN

[IITaTuB XUMUYECKUI JEMOHCTPAUOHHBIN

Ammapat ajis MpOBEICHUS XUMUYCCKUX PEaKIIHi

Annapar Kunna

DBIUOMETP

HpI/I60p JJIA OKUCJICHUS CITUPTa HaA MCIHBIM KaTaJIn3aTOpPOM

HpI/I60p JJI TIOJIYUCHUA TAJIOUJ0AJIKAHOB ,Z[CMOHCTpaI_II/IOHHHﬁ

[Tpubop 11st moTydeHus pacCTBOPUMBIX BEIIECTB B TBEPIOM BUJIE

HpI/I60p JJI1 HIUTFOCTPpAlMM 3aKOHA COXPaHCHUA MACChl BCIICCTB

YcraHoBka s ICPCroHKn BCIICCTB

JlabopaTOpHO-TeXHOJI0rn4ecKoe 000py10BaHMe I KaOUHeTa U

Munu-skcnpecc Jiabopatopusi yueOHas

[Tpubop 1st moTydeHus raJloNI0IKAHOB U CIOXKHBIX 3(DUPOB

Konbonarpesarenn

DNEKTPOIIUTKA

bans komOuHMpOBaHHAas J1abopaTopHast

Becnol qs CBIITYYHUX MAaTCPUAJIOB

ITpuGop 1i1st mosrydeHus ra3on

CrnupToBKa JJabopaTopHasi CTEKIO

Habop nocyiel U1 peakTHBOB

Ha60p MOCYAbl U IPUHAIICKHOCTEH IS DaGOTLI C MaJIBIMH KOJIMYCCTBAMM
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Habop npunaanexHoCTeH UIsi MOHTaXa MPOCTEUIINX MPHOOPOB 110 XUMHHU

HaGop nocyibl M IpuHAUIEKHOCTEH U3 mponuiIeHa (MUKPOJIabopaTopusi)

JIaﬁopaTopHaﬂ XHMHYECKad nocyaa nJis Ka0HHeTa U naﬁopaTopI/m

Komrmuiekt Kos16 1eMOHCTPAIMOHHBIX

Habop npobok pe3nHOBBIX

[Tepexon CTEKIIAHHBIN

ITpobupka Bropma

ITpobupka nByXKOJIEHHAs

CoeMHUTEND CTEKIITHHBIN

[Hpwig

3a)KM BUHTOBOM

3axxum Mopa

[Inanr cHIUKOHOBBIN

KommekT crexyissHHOM nocy/pl Ha Nuindax 1eMOHCTPAIMOHHBII

KommuiexT nznenuit u3 kepamuku, Gpapdopa u dasHca

KommexT soxex gpapdopoBbix

KoMmmnekt MepHbIX kK010 Majloro oobema

KoMmmiekT MepHbIX k010

Kommiekt MCPHBIX HUJIMHAPOB CTCKIITHHBIX

Kowmrrext BOPOHOK CTCKIIAHHBIX

KoMruiekT nuneTox

KoMmirekT cTakaHOB MIaCTHKOBBIX

KoMmirekT cTakaHOB XUMHYECKUX MCPHBIX

Kowmrrext CTYIIOK C MNECTUKAMH

KommiekT mmarenei

Ha6op nunieron

TpyOka cTekssHHAs

DKCHUKATOP

Yama kpucTauin3aiuoHHas

I Iummer TUTEIbHBIC

bropetka

[Tpobupka

banka 1101 pCAKTHUBLI INOJIMITUIICHOBAA

banka noa p€akKTUBEI CTCKIIIHHAsA U3 TEMHOI'O CTEKJIA C HpHTepTOﬁ HpO6KOI>'I

Habop ckIsiHOK JU1sl paCTBOPOB PEaKTHBOB

Ilamouka cTekIsHHaA

taTuB A npoOHpoK

[lITaTuB J1aOOPATOPHBIN M0 XUMHH

KomruiexT 3TukeToK JUIA XUMHYECKOM IMOCYIbI JIOTKA

Komriext epmeﬁ JJIA MBITBS XUMHYECKOM TOCYIbI

KoMrnekT cpeAcTB uisi HHAWBUIYATbHON 3alTUTHI

CYI_HI/IJ'IBHaSI MaHCJIb JJId MOCYAbL

Mopenu (00beMHBIC H INIOCKHE), HATYPAJbHbIE 00beKThI (KOJJICKINH,
XHMHYECKHE PEAKTHBEI) 111 KAOMHETA H JIA00PaATOPHH

Kommiekr Mozesein KPUCTAJNIMICCKUX PCHICTOK

KoMIutexT KoyuieKimit

KoMmiekT XxuMudeckux PCAKTHBOB

JJieKTpoHHbBIe cpeacTBa 00ydyenust (CD, DVD, Buneopuiabmel,
UHTEPAKTHBHbIE MJIAKATHI, JIMIEH3HOHHOE IPOrPAMMHOe o0ecnieyeHue)
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DNEKTPOHHBIC CPEeICTBA OOYyUEHUS ISl KaOMHETa XUMUU

Kommuiekt y4eOHbIX BHICO(PUIBMOB IO HEOPraHMYECKONH XUMUHU

I[eMOHCTpaIII/IOHHLIe y‘leﬁHO-HarJ'lﬂ)IHBIe nocoons

Kommuiekt nH(pOpMamoHHO-CIIPaBOYHON JIUTEPATYPHI JJIs KaOMHETa XUMUU

KoMIUIEKT NOPTPETOB BEIIMKUX XUMUKOB

TTocoOus HArJIAIHOM SKCIIO3ULIUNA

Tlepuoanueckas cucremMa xumuueckux deMeHToB JI.M.MeHeneeBa

Cepust TaONHII IO HEOPTaHUYECKOW XUMHUU (CMEHHAs! YKCTIO3UIIHS )

Cepust TabnuIl IO OPraHUYECKON XUMHH (CMEHHAs! SKCTIO3HIINS)

Cepust TabnHIl IO XUMUYECKUM MTPOU3BOJICTBAM (CMEHHAs SKCITO3UIIHS)

Oo6opynoBanue JJadOPaHTCKOI KaOUHETa XMMHUH

Cron yuurens

Kpecno nns yaurens

Cton 1ab0opaTopHBIA MOCYHBIN

CYIHI/IJIBHaﬂ MaHCJIb JJId MMOCYAbL

IIxad mas xpaneHus: yaeOHBIX TOCOOUH

Hlkad mis XxpaHeHNss XUMHUYECKHUX PEAKTUBOB OTHEYITOPHBIN

[Hxad s xpaHeHUST XUMUYECKUX PEaKTHBOB

Hxad mis XxpaHeHus: MOCYAbI

ArnTeyka yHUBepcanabHas JUIsl OKa3aHMsI IEPBOM MEIUIIMHCKON MOMOIIH

Pe3nHOBBIE IEpUaTKn
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