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1. IInanupyemble pe3yJibTaThbl OCBOCHHS y4eOHOI0 mpeaMera

OOyuenne XUMHM B CpeAHEH IIKoie Ha 0a30BOM YpOBHE 10 JAHHOMY Kypcy
CIOCOOCTBYET NOCTHXKEHUIO 00YUAIOIIUMHUCSA CIIEIYIOIINX JUYHOCTHBIX Pe3ybTATOB!

1) dyBCTBa rOpPAOCTH 32 POCCHHCKYI0 XMMHYCCKYIO HAyKy M OCO3HAHHE POCCHUHCKOM
IpaXXAaHCKOW UIACHTUYHOCTU — 8 YeHHOCMHO-OPUEHMAYUOHHOU cepe;

2) oco3HaBaThb HEOOXOJMMOCTb CBOCH II03HABATEILHON JACATCIBHOCTH W YMEHUE
YIPaBIATh €10, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KHU3HU;
NOHMMaHWE  BAWXHOCTU  HENPEphIBHOTO  oOpa3oBaHus  Kak  (aKTopy  YCIEUIHOH
npodeccuoHanbHOM M OOIIECTBEHHON IESTeNbHOCTH, — 6 no3HasamenvHol (KOTHUTUBHOM,
WHTEIICKTYabHOW) cghepe

3) TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY JajbHEHIEHl 00Opa30BaTEIbHON TPACKTOPUH
Wi cdepsl MPopeCCUOHATBHON IEATEIEHOCTH — 6 mpy008ol cgepe;

4) HempuATHE BPEIHBIX MPUBBIYCK (KypeHHUs, YIOTPEOICHUS aaKOroiss U HAPKOTUKOB)
Ha OCHOBE 3HAHMA O TOKCHYECKOM M HAPKOTUYECKOM JEHCTBHHM BELIECTB — 6 cghepe
300po8bechepedcenus U 6e30naAcH020 00Pa3a HCU3HU;

MeTtanpeAMeTHBIMH Pe3yJbTATAMH OCBOSHHSI BBHIITYCKHUKAMHU CPEIHEH IIKOJBI Kypca
XUMUH SIBISIFOTCSL:

1) wucnonv306anue OCHOBHBIX METOJIOB MTO3HAHUS (OIIPEICICHUE HCTOYHUKOB yIeOHOM 1
Hay4yHOU MH(pOpMAlKH, MOTyYeHHe 3Toi mHbopMaluu, e€ aHalu3, U YMO3AKIIOUYCHHS Ha €ro
OCHOBE, W3TOTOBJICHHWE W TMpe3eHTauuss WHPOPMAIMOHHOTO MPOAYKTAa; IPOBEACHUE
9KCIIEPUMEHTA, B TOM YHCJIE U B MPOIECCE UCCIENOBATENBCKON 1eATEeIbHOCTH, MOACTUPOBAHNE
U3y4aeMbIX OOBEKTOB, HAOJIOJEHUE 32 HUMH, UX H3MEpeHHe, (PuKcauus pe3yiabTaToB) M HMX
npumeHerue A TOHUMAaHUS Pa3IMYHBIX CTOPOH OKpY>KaroIiel AeiCTBUTEIbHOCTH;

2) e6radeHue OCHOBHBIMHU HHTCJUICKTYQJBHBIMH OICpalUsAMH (aHAJTUM3 W CHHTES3,
CpaBHEHHME U CcHUCTeMaTH3anus, OO0OOLIEHHE M KOHKPETH3alus, KiIacCUPUKALUig U TOHCK
AHAJIOTOB, BBIABIICHHE MPUYMHHO-CIIEJICTBEHHBIX CBS3€H, (POPMYIMPOBKA THIIOTE3, X MPOBEPKA
U GOpMYyITUPOBKA BHIBOAOB);

3) nosHnanue 0OBEKTOB OKPYXKAIOIIETO MHUPA B TUIAHE BOCXOXKICHHUS OT aOCTPaKTHOTO K
KOHKPETHOMY (OT 0011Iero 4epe3 4acTHOE K €AMHUYHOMY);

4) cnocobrHocmv BBIIBUTATh WICH M HAXOJUTh CPEJCTBA, HEOOXOIHMMBIC JUIS WX
JOCTHOKEHUS;

5) ymenue GopMynupoBaTh LENM W ONPEICTSATh 3aJaud B CBOCH IMO3HABATEIbHOM
JeSITeIbHOCTH, OTIPENIeNIATh CPEACTBA JUIs TOCTHXKEHUS 1IeIel 1 peleHus 3a/1ad;

6) onpedensmov pazHOOOpPa3HBIC HMCTOYHUKU IMOJYYCHUS HEOOXOJMMOW XUMHUYECKOI
UHpOpPMAlLlUY, YCTAHOBJIIEHHE COOTBETCTBHMS  COJAEpXKaHMs M (QOpPMBI  NpencTaBICHUS
UH(POPMAIIMOHHOTO MPOYKTa ayAUTOPHUH;

7) ymenue TIPOIYKTHBHO OOIIATHCS W B3aMMOJCHCTBOBAThH B IPOIECCE COBMECTHOM
NEeSITeTbHOCTH, YYUTHIBaTh TO3HMIMU JAPYIHX YYACTHUKOB JESATEIBHOCTH, dS((EKTUBHO
paspenatb KOH(QIUKTHL;

8) ecomoenocmb K  KOMMYHHKAaUWU  (TIPEICTaBIIATh  pPE3yJabTaThl  COOCTBEHHOI
[IO3HABATENILHOM  JEATEIbHOCTH, CHBILATh M  CIyIIaTh OIIOHEHTOB, KOPPEKTHPOBATH
COOCTBEHHYIO MO3UIINIO);

9) ymenue WCHONB30BaTh CPEICTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
texHojoruit (manee — WKT) B pemeHur KOTHUTUBHBIX, KOMMYHHMKaTHUBHBIX U
OpPraHU3alMOHHBIX 33/1a4 ¢ COOJIOIeHUEM TpeOOBaHMN SPrOHOMMKH, TEXHUKU OE30MacCHOCTH,
THTHUEHBI, PECypCcOoCOEpeKEeHUs, TMPABOBBIX W OJTHYECKUX HOPM, HOPM HH(POPMAIMOHHOU
0e30IMacHOCTH;

10) 6radenue S3bIKOBBIMU CPEACTBAMH, B TOM YHCIIE U S3BIKOM XHUMHUH — YMEHHE SICHO,
JIOTMYHO ¥ TOYHO M3JIaraTh CBOIO TOUYKY 3PEHMSI, UCIIOIb30BaTh a/IeKBAaTHBIE SI3BIKOBBIE CPE/ICTBA,
B TOM YHCJIC U CHMBOJIbHBIE (XUMUYECKHE 3HAKH, POPMYJIIBI M YPAaBHEHHUS ).



IIpeaMeTHBIMU pe3yJabTATAMM M3Y4YE€HUS XUMHHM Ha 0a30BOM YPOBHE Ha CTYIICHHU

cpeaHero o01ero oopa3oBaHusl SABISAIOTCS CIENYIOIINE PE3YIbTATHI.
|. B no3naBaresibHO¥ cdepe:
1. 3wuanue (nonumanue) TEPMHUHOB, OCHOBHBIX 3aKOHOB M Ba)KHCHWIINX TEOpHU Kypca
OpPTaHMYECKOH ¥ 00IIel XUMUU;
2. ymeHnue HaONIONATh, ONHUCHIBATh, (PUKCUPOBATh pPE3yJbTaThl U JelaTh BBIBOABI Ha
OCHOBE JEMOHCTPALIMOHHBIX M CAMOCTOSATEIBHO ITPOBEAEHHBIX 3KCIEPUMEHTOB,
UCIOJb3Ys 7Sl 3TOTO POAHOM (PYCCKUI MM MHOM) SI3BIK U SA3bIK XUMHH;
3. ymenue KimaccU(pUUMpPOBATh XMUMHYECKHE DJIEMEHTHI, MPOCTbIE BEIIECTBA,
HEOPraHUYECKNE U OPTaHNYECKUE COEANHEHUS, XMMUUECKHE IIPOLIECCHI;
4. ymeHue XapakTepu30BaTh OOIIME CBOWCTBA, MOJYYCHUE U MPUMEHEHHE M3YYEHHBIX
KJIACChl HEOPraHMYECKUX M OPraHMYeCKUMX BEHECTB M HMX  BaKHEHUIINX
MIPEACTaBUTENEH;
5. onucvléambs KOHKPETHBIE XHMHYECKUE PEAKLUH, YCIOBHS MX IPOBEIEHUS MU
yIpaBJIEHUS XUMUYECKUMU IPOLECCAMY;
6. ymenue TPOBOIUTH CAMOCTOSITEIbHBI XUMMUYECKHH SKCHEpPUMEHT U HaOJoaTh
JIEMOHCTPAIIMOHHBIN SKCIEPUMEHT, (PUKCHPOBATH PE3YIbTAThl U JIENIaTh BBHIBOJBI U
3aKJIFOUEHUS 110 PE3YJIbTaTaM;
7. npoenosupoéams CBOMCTBA HEU3YUYCHHBIX BEIIECTB [0 AHAJOTUU CO CBOMCTBAMU
M3YYEHHBIX HA OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEH;
8. onpedensamv WMCTOUHUKM XUMHYECKOW WHGPOpMANWW, MONy4aTh €€, MPOBOIUTH
aHaJIu3, U3rOTABIUBATh HH(POPMALIMOHHBIN IPOAYKT U MIPEACTABIATH €I0;
9. ymems nob306AMbCA 00s3aTeNbHBIMU CIPaBOYHBIMU MaTepualaMu:
[Tepuonnueckoii cucteMoit xumuyeckux 3neMmeHtoB JI. . MenneneeBa, tabiuiei
PacTBOPUMOCTH, JJIEKTPOXUMUYECKUM DSIOM HANpsOKEHUH METaJUIoB, PSIIOM
JNEKTPOOTPULATEIBHOCTH — JUIsl XapaKTEPUCTUKH CTPOEHUs, COCTaBa U CBOMCTB
aTOMOB XMMHYECKHX 3J1eMeHTOB |—IV mepnonoB n 00pa3oBaHHBIX UMM MPOCTHIX U
CJIOXHBIX BEILECTB;
10. ycmanoenenue 3aBUCUMOCTH CBOMCTB W NPUMEHEHHS BaXHEWIIMX OPTaHUYECKUX
COEMHEHUH OT HMX XHMHUYECKOIO CTPOCHMsS, B TOM 4YHUCIE U OOYCIIOBIEHHBIX
XapaKTepoOM JTOro CTPOeHUs (TMpEeIeNbHbBIM WM HENpeAeNbHbIM) W HaJIUYHeEM
(GYHKLIMOHATIBHBIX TPYII;
11. mooenuposanue MONEKYJI HEOPTAHUUECKUX U OPTAHUYECKUX BEIIECTB;
12. nonumanue XUMHUYECKON KapTUHBI MHUpPa KaK HEOTbEMJIEMOM YacTH LEIOCTHOM
Hay4YHOM KapTHUHBI MUDA.
Il. B meHHOCTHO-OpHEHTaLMOHHOM cdepe — dopMupoBaHHe COOCTBEHHON MO3MLIUHU
IIPH OLICHKE MOCIEACTBUN IS OKPYKAIOIIEW Cpenbl JAEATEIbHOCTH 4YEJIOBEKAa, CBSI3aHHOM C
IPOM3BOJICTBOM U NepepabOTKON XUMUUECKUX MTPOAYKTOB;

[1l. B TpynoBoii cdepe — npogedenue XUMHUYECKOIO OHKCIEPUMEHTA; pazeumue
HaBBIKOB  y4eOHOM, MPOEKTHO-UCCIENI0BATEIbCKOW W  TBOPYECKON JEATENBHOCTH MpHU
BBINIOJTHEHUH UHIUBUAYAIbHOTO TPOEKTA [0 XUMUMU;

IV. B cdepe 3m0poBoro obpasa Ku3HH — coOn00eHue TIPaBUI 0e30MacHOTO
oOpamieHnss ¢ BeNIeCTBAMH, MaTepHajaMH; OKa3aHWEe MEePBOM TOMOIIM TPU OTPABJICHUSX,
0’KOrax M TpaBMax, NOJYYEHHBIX B pe3yJbTaTe HApYIICHUS MPABUI TEXHUKU O€30MAaCHOCTH MPHU
paborte ¢ BeiecTBaMu 1 Ja00paTOPHBIM 000PYI0OBAaHHEM.

BbinycKkHUK Ha 0230BOM YPOBHE HAYYHUTCH:

— NOHUMamb XMMHUYECKYI0 KapTUHY MHpa KaK COCTaBHYIO 4YacTb IIEJIOCTHOW HAay4yHOU

KapTUHBI MUDA;
— packpviéams POlb XMMHUU M XMMHUYECKOTO MPOMU3BOJCTBA KaK MPOM3BOAUTEIHLHON
CHUJIBI COBPEMEHHOTO 00OIIIECTBA;



— opmyruposams 3HAYCHUE XUMHH M €€ JOCTHKCHHH B TOBCEAHEBHOW >KU3HU
YeJIOBEKa;

— YCmMaHaenueams B3auMOCBS3U MEXKY XUMHUEH U JPYTHMHU €CTECTBEHHBIMU HayKaMH;

—  ¢opmynupoéams  OCHOBHBIE IIOJIOKEHHMSI TEOPUM  XUMHUYECKOIO  CTPOCHHUs
opraHvueckux coeguHeHuit A. M. bytiepoBa U MIUIIOCTpUPOBATh UX MPUMEpPAMH U3
OpPraHMYeCKO U HEOPraHMYECKOW XUMUH;

— apeymenmupoeams YHUBEPCAIbHBIN XapakTep XMMHMUYECKUX IOHSATHM, 3aKOHOB H
TEOPHUU JIJIs1 OPraHMYECKOM U HEOPTraHUYECKON XUMUU;

— ¢opmynuposams llepumonnueckuit 3axkon JI. M. MenzaeneeBa u 3aKOHOMEPHOCTH
U3MEHEHUH B CTPOCHMM M CBOWCTBAX XMMHMYECKHX JIEMEHTOB M O00pa30BaHHbBIX UMHU
BEIIECTB Ha OCHOBE llepmoamueckoil CHUCTEMbI Kak TpapuuecKoro OTOOpakeHUs
[Tepuonuueckoro 3akoHa;

— Xxapaxmepu3zoeams S- U P-2JIEMEHTHI, a TaKXE JKEJIe30 IO HUX IOJIOKEHUIO B
ITepuoanueckoii cucreme /. 1. Menaeneena;

— Kknaccuguyuposams XUMUYECKHE CBSI3U U KPHUCTALUIMYECKUE PEIIETKH, OOBSCHSITH
MEXaHU3Mbl UX 00pa3oBaHUs U JOKa3blBaTh €IUHYK HPUPOAY XMMHUYECKHMX CBSI3eH
(KOBaJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJIOPOIHON );

— 00vAcHAmMb TPUUUHBl MHOTOOOpa3zus BEIECTB, HCIOJIb3Yys SBJICHHUS H30MEpHH,
TOMOJIOTMH, aJNIOTPOIIHH;

— Knaccuguyuposams XUMHUECKUE DPEAKLMU B HEOPraHUYECKOW M OpraHuyecKou
XUMHU 0 Pa3IMYHBIM OCHOBAHMSIM H YCIMAHABIUEAMb CTIEUN(UKY TUIIOB PEAKIUN OT
o011ero yepe3 0COOEHHOE K EJMHUYHOMY;

— Xapakmepu306ams TUAPOIN3 KaK CrIeUU(UIHBI 0OMEHHBIN MPOIECC U PACKPbl8amy
€ro poJjib B )KUBOW U HEKUBOU IPUPOAE;

—  Xapaxmepuzo8ambo AJIEKTPOJIN3 KaK crenupUIHbII OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIN POLIECC U OMPEAEIATh €ro NPaKTHIEeCKOe 3HaYCHHUE;

— Xapaxmepuz08ams KOPPO3UI0 METAUIOB KaK OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbII
npolecc 1 npednazams COCOObl 3aLIUTHI OT HEE,;

— Kaaccuguyuposams HEOPTaHNIECKUE U OPTAaHUYECKHE BEIIECTBA;

—  Xxapaxkmepu3zoéams  OOIIME XHMHUYECKHE CBOWCTBA Ba)XKHEHIIMX  KIJIACCOB
HEOPraHMYECKUX U OpPraHMYECKHUX COEJMHEHWIl B IJIaHe OT oO0mero uepes
0COOEHHOCTh K €IMHUYHOMY

— UCNONL308aMb 3HAKOBYIO CHUCTEMY XUMHYECKOIO sI3bIKa ISl OTOOpakK€HUsl COCTaBa
(xumuueckue GopMysibl) U CBOMCTB (XUMHUYECKHE YpaBHEHUS ) BEIIECTB;

— ucnonvb306ams TpaBUiIa U HOPMBI MEXIYHAPOJIHON HOMEHKIATYpPbI JUIsl Ha3BaHHM
BEIIECTB MO ¢opMynaM M, HaoOOpOT, [UIsl COCTAaBIEHHS MOJEKYJSPHBIX U
CTPYKTYPHBIX (POPMYJI COEIMHEHUHN IO UX HAa3BaHUIM;

— 3Hamb TPUBUAIIbHBIE HA3BaHUS BAXHEUIIMX B OBITOBOM OTHOIIEHHHM HEOPTraHUYECKHX
Y OPraHUYECKUX BEILECTB;

—  Xapaxmepuzoéamb  CBOWCTBA, IIOJIydeHHME U  INPUMEHEHHE  Ba)KHEHUIIUX
IpeJICTaBUTENIeN KJIACCOB OPraHUYECKUX COEAMHEHMH (aJIKaHOB, aJKEHOB, AJIKMHOB,
JIKAaJUCHOB, apOMAaTUYECKUX YIJIEBOJOPOJIOB, CIHUPTOB, (DEHOJOB, albJIETU/IOB,
IpelelbHbBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIIOXHBIX 3(UpPOB U KHUPOB,
YIJI€BOJI0B, aMUHOB, aMUHOKHCIIOT);

—- ycmauaenueams 3aBUCUMOCTh YKOHOMUKH CTpaHbl OT JOOBIUM, TPAHCIOPTUPOBKH U
nepepabdoTKU YIriIeBOIOPOIHOTO ChIPhs (HEPTH U MPUPOIHOTO Irasa);

— BKCIIEPUMEHTAIILHO 100MeEepIcoams COCTaB U CBONCTBA BaXKHEHUILIUX MPeICTaBUTENEH
U3YYEHHBIX KJIACCOB HEOPTaHMYECKHX W OpPraHWYEeCKHX BEIIECTB C COOJIOAEHUEM
NpaBWJI TEXHUKH OE€30MacHOCTH JUIsi pabOThl € XHUMHUYECKUMHU BEIIECTBaMU U
71a00paTOpHBIM 000PYI0OBAHUEM;

— Xapaxmepu308ams CKOPOCTb XMMHUECKON peakiuu U e€ 3aBUCUMOCTh OT Pa3IU4HbIX
(baxTOpOoB;



— Xapakxmepu306amsb XVUMHUYECKOE PAaBHOBECUE U €r0 CMEILIEHUE B 3aBUCHUMOCTH OT
pa3sIUYHBIX (HaKTOPOB;

— npou3600umb Pacd€Thl MO XUMHUYECKHMM (OpMyJiaM W YpaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOLIEHUN MEXKy YYAaCTHUKAMH XUMHUYECKUX PEaKILIHii;

— cobaooamy TIpaBUIIa HKOJIOTUYECKOH O0€30IacHOCTH BO B3aWMOOTHOMICHHUSIX C
OKpYKarollel cpefoi npu oOpalieHny ¢ XUMUYECKUMU BEIIeCTBAMH, MaTepUalaMu U
IIPOLIECCAMM.

BpinyckHUK Ha 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHUTHCH:

— UCNONIBb306aMb METONBl HAYYHOTO TIO3HAHUS MPH BBITOJHEHUU MPOEKTOB M y4eOHO-
MCCIEI0BATENbCKUX 337]a4 XUMUYECKON TEMATUKH;

—  Npo2HO3upo8amb CTPOCHHE U CBOMCTBA HE3HAKOMBIX HEOPraHWYECKUX U
OpPraHWYECKUX BELIECTB HA OCHOBE AHAJIOTHH;

— NPOCHO3UpPO6amMb TEUCHHE XMMHMYECKHUX IPOLECCOB B 3aBUCUMOCTH OT YCIOBUU HX
MIPOTEKaHUs U TpeJyiaraTh CriocoObl YIPaBICHUS 3TUMHU IPOLECCAMH;

— YCmMaHaenueams B3aUMOCBSA3M XUMUHU C NIPEAMETaMU 'YMaHUTAPHOIO LIUKJIA (S3BIKOM,
JUTEPATYPOU, MUPOBOH XYI0KECTBEHHOU KYJIbTYPOH);

— packpwiéams pojib XUMUYECKUX 3HaHUN B OyAyIIeH MpaKTUYECKON JesTEIbHOCTH;

— packpviéamb POJb XUMHYECKUX 3HAHUW B (HOPMUPOBAHMM WHIAWBHIYaIbHOM
00pa30BaTebHOIN TPAECKTOPUU;

— NPOCHO3UPOB8amMb CIOCOOHOCTh HEOPTAaHUYECKUX U OPTraHMYECKHUX BEIIECTB MPOSBIIATH
OKHCITUTEIbHBIE W/WIIA BOCCTAHOBUTEIIHHBIE CBOMCTBA C YUETOM CTETIEHEH OKMCIICHUS
3JIEMEHTOB, 00Pa3yIOIIUX UX;

— apeymeHmupoeams €IUHCTBO MHUPA BELIECTB YCTAHOBICHUEM T'€HETHYECKOW CBA3HU
MEXy HEOPTraHUYECKMMU U OPraHUYECKMMHU BEILIECTBAMM;

— 61a0emb XUMHUYECKUM SI3BIKOM I OOOTalleHHs] CIOBapHOIO 3amaca W pa3BUTHA
peuu;

— Xapakmepu3zoeamb CTAHOBICHHE HAy4YHOM TEOpPHMM Ha MpUMEpPE OTKPBITHA
[lepnonnueckoro 3ak0Ha U TEOPUU XUMUYECKOI'O CTPOCHHSI OPraHUYECKUX BEIIECTB;
— KPUTHYECKH OMHOCUMbCS K TICEBIOHAYYHOW XUMHUYECKON WH(GOPMAIIH, TTOTydaeMOM

U3 pa3HbIX MICTOYHHKOB;

— NOHUMAamd TII00ATBHBIE TPOOJIEMBI, CTOSIILIKE TEPE] YETOBEUECTBOM (3KOJIOTUYECKUE,
HHEPreTUYECKUe, CBhIPbEBBIE), U npediazams MYTU HUX PEUICHUs, B TOM 4YHCIE U C
MOMOIUIbIO XUMHUHU.



2. Copepxanue y4eOHOro nmpeamera

10 KUIACC

Teopusi crpoennst opranndyeckux coequHenuii A. M. byraeposa. [Ipenmer
opranuueckoy xuMuu. OpraHu4eckue BeEeCTBa: IPUPOIHBIE, HCKYCCTBEHHBIE U
cuaTeTnueckue. OcOOEHHOCTH COCTaBa M CTPOCHUSI OPraHUYECKUX BellecTB. BuTtanusm u ero
kpax. [Ionstue 06 yriaeBogopoaax.

OcHOBHbBIC T0JIOKEHMSI TEOPHHM XHMHYECKOro crpoenuss byrtiepoBa.  BanenTHOCTS.
CrpykTypHble (opMysibl — HOJHBIE U cokpaliéHHble. [IpocTblie (oauHapHbBIE) W KpaTHBIE
(1BOMHBIE U TPOIHBIE) CBsI3U. MI30Mephl U n3omepus. B3aumHoe BiIMsIHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. Hexoropsle oO0mmMe XMMHUYECKME CBOWCTBA OPraHMYECKUX BELIECTB: HUX
ropeHue, IUIaBjIeHHe W oOyrimBaHue. Mojaenu (IIapoCTEp)KHEBbIE W OOBEMHBIEC) MOJECKYI
OPraHMYECKHX COEAVHEHHMH pa3HbIX KiaccoB. OmpenencHUe  3JIEMEHTHOTO — COCTaBa
OPraHUYEeCKUX COCIUHECHUM.

Jlabopamopuwvie onvimot. VI3roToBIEHNE MOJIENIEN OPTaHUYECKUX COETUHEHUI.

Yri1eBo10pobI U UX NPUPOIHbIE HCTOYHUKH

IIpeneabnbie yriaesogopoabl. Ankanbl. OnpenencHue. ['oMoornueckuii ps alKkaHOB
u ero odmas gopmyna. CTpykTypHas uzomepus yriaeponHoi nenu. Pagukaner. HomeHkmaTypa
QJIKaHOB. XMMHMUYECKHE CBOMCTBA AJKAHOB: FOPEHUE, PEAKLIMU 3aMelleHUs (IaJoreHUpPOBaHUE),
peakuus pa3iokKeHUs] METaHa, peaklys JeTUIpUPOBaHUS 3TaHa.

Henpenenbnbie yriaeBogopoabl. AJIKEeHbI. OTHUJIEH. ['OMOJIOrMYECKU psll AJIKEHOB.
Homenxknarypa. CtpykrypHas uzomepus. [IpombllUIEHHOE NOJyYEHUE AJIKEHOB: KPEKUHI U
JeTUApUpOBaHME ajJKaHOB. Peakius peruaparanuu 3TaHOja, Kak J1abOpaTOpHBIA crocod
MOJIyUYEHHUSI OITUJICHA. Peakuuu mnpucoenvHeHus: TruapaTanus, TI'MJIpOrajoreHupoBaHUE,
raJJoreHupoBanue, noaumepusauuu. IIpaBmwio MapkoBHukoBa. OKHUCIIEHHME  aJKEHOB.
KauecTBeHHbBIE peaklK Ha HENPEAEIbHbIE YTIIEBOAOPO/IbL.

Auaxanuennl. Kayuyykn. Homenknarypa. Conpsok€Huble nuensl. byranuen-1,3, usomnpes.
Peakuus JleGenea. Peakuuu npucoequHeHusi ankagueHoB. Kaydyku: HaTypaabHBIH,
cUHTeTH4ecKue (0yTaJneHOBbIH, N30MpeHOBbIH). Bynkanuzanus kaydyka. Pe3una. D00HHUT.

Aaxunbl. OOmiasi XapakTepucTHKa romojorudeckoro psga. CrocoObsl 00pa3oBaHUs
Ha3BaHMH AJIKMHOB. XMMHYECKHE CBOWCTBA allETUJIEHA: TOPEHUE, PEAKIMH INPUCOCIUHEHUS:
TUIpOrajioreHupoBaHue, raJloreHupoBanue, ruaparanus (peakuus Kydeposa), — ero nosydeHnue
Y IIpUMEHEHNE. BUHWIXJIOpU ¥ €ro MONMMEpHU3alus B OJUXJIOPBUHIIL.

Apenbl. beH3on1, Kak MpencTaBUTENb apOMaTUYECKUX YTIiIeBoJopooB. CTpoeHue ero
MOJIEKYJIbl U CBOMCTBA (PM3NYECKHE M XUMUYECKHE CBOMCTBA: rOpEHHE, pEaKIUK 3aMEIeHUs —
rajloreHrpoBaHue, HuTposanue. [lonydyenue u npuMeHeHue OeH3oia.

Ilpuponnbiii m momyTHbIfi ras3el. CocraB npuponHoro rasa. Ero HaxoxaeHue B
npupone. IlpeumyiecTBa MNPUPOAHOrO Ta3a KakK TOIUIMBA. XHMMHYecKas mepepadoTka
IPUPOJIHOTO ra3a: KOHBepcHs, Mupou3. CHHTE3-ra3 ¥ €ro NpUMEHEHHE.

[TonyTtHble Ta3bl, X cocTtaB. [lepepaboTka momyTHOro rasa Ha (pakIuHU: CyXOil ras,
nponaH-0yTaHOBasi CMeCh, ra30BbIi OEH3UH.

Hed1s u cnocodnl eé mepepadorku. CoctaB HedTH M €€ mepepabdoTKa: MEperoHka,
KpekuHr, pudopmunr. Hedrenpoayktsl u ux mnomydeHue. IloHsTHE 00 OKTaHOBOM 4HCIIE.
XuMuYeckue crnocoObl MOBBIIIEHUS KayecTBa O€H3UHA.

Kamennblii yroib u ero nepepadorka. KokcoBanue KaMeHHOIO YIJISl M €r0 MPOIYKTHI:
KOKCOBBIM ra3, amMMmHauHas BOJa, KaMEHHOYTOJbHasi cMmoja, Kokc. ['azuduxanuss kamMeHHOTro
YIS,

Jlemoncmpayuu. I'opeHue NpeNeNbHbIX M HENpPEeeNbHBIX YIJIEBOJOPOJIOB: METaHa,
3TaHa, aneTuieHa. KauecTBeHHbIe peaklui Ha HENpeeabHble YTIeBOJOPObl: 00eCBEeUBaHNE
STUJIEHOM WU alleTUJIEHOM pPAacTBOPOB I€pMaHraHata Kajmuss ¥ OpomMHON Boabl. OTHOIIEHHE
OeHzonma K OTMUM okuciutensM. Jleruwaparanus staHona. ['maponus kapOuaa KalbIus.



Komnexnu «HedTs n HedTenpomykrs», «KaMeHHBIN yroib U MPOIYKTHI €ro mnepepaboTKuy,
«Kayuykn». KapTta nosne3nsix uckonaemoix PO.

Jlabopamopuvie onvimui. OOGHapyXeHHE NPOIYKTOB TOpeHHs cBeud. MccnemoBanue
CBOMCTB Kay4yKOB.

Kuciopoa- u a3orcoaep:kauue opraHuyecKkue coeJUHEeHUs

Oanoaromubie cnupthl. OnpenencHue. PyHKIMOHANIbHAS T'MAPOKCWIBHAS TPYIIIA.
I'omonoruyeckuii  pAx NpefeNbHBIX OAHOATOMHBIX  CHUPTOB. M3omepus 1osIoKEHUS
GbyHKIMOHATLHON Tpynmbl. BomopoaHas cBsi3b. XUMHUYECKHE CBOWCTBA CIUPTOB. AJIbJETHIHAS
rpynna. Peakums ostepudukanuu, cnoxusle 3¢upsl. [Ipumenenue couproB. [lelicTBue
METHJIOBOT'O U 3TUJIOBOTO CIIMPTOB HA OPraHU3M 4€JI0BEKa.

MHoroaroMHble CHMPTHI. OTWIECHIVIUKOIb, KAaK IPEACTaBUTENb JIBYXaTOMHBIX U
JIMLEPUH, Kak MpeACTaBUTEIb TPEXATOMHBIX cnupToB. KadecTBeHHas peakuus Ha
MHOT'0aTOMHBIE CIIUPTHI, UX CBOMCTBA, MOIy4YeHUe U mpuMeHeHue. [lonstue o6 antudpusax.

®enos. CtpoeHue, TOJNYYCHHE, CBOWCTBA W mpuMeHeHue Qenona. KauecTBeHHBIC
peakuuu Ha (enon. BzanmHoe BIUsIHEE aTOMOB B MOJIEKYJe (henona.

Aabaeruibl ¥ KeTOHbl. DopMalbIeruJl M aueTalbAerufl, Kak peICcTaBUTENIN
albJIETU/IOB, COCTaB UX MoJeKysl. DyHKIMOHanbHas KapOoHMJbHas rpynna. KadecTBeHHbIE
peakuuu Ha anpaerujapl. CBoHCTBa, TMOJNy4YeHHWE W IpUMEHEHHe QopMmaibaeruia u
anertanpaerujga. Peakiuu nonukonaeHcauuu i ¢opmanbaeruaa. Ilonstue o keroHax Ha
IIpUMeEpE aleToHa.

KapOoHoBble KHCI0TBI. ['OMOJNOTMYECKHIA  psAJl  HPEACTbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. JKHpHBIE KapOOHOBBIE KHUCIOTBHI. XHUMHUYECKHE CBOWCTBA KapOOHOBBIX
KkucIIOT. [lonydyeHne u npuMeHeHne MypaBbUHON U YKCYCHOM KHCIIOT.

Caoxuble 3¢pupbl. Kupsbl. Peakius stepuduxanuu. Croxabie 3¢upsl. XKupsl, ux
COCTaB U TUJIPOJIN3 (KUCIOTHBIN U 11e104HON). Mbuta. 'napupoBaHue )Kupos.

Yraesoabl. YriueBonasl. Monocaxapuisl. ['moko3a kak anpaerugocnupt. CopOur.
MonouHokucinoe u  crnuproBoe  Opokenue. @Dotocunte3. [ucaxapugsl.  Caxaposa.
[Tonmmcaxapuapl: Kpaxmail, LEJUII0JI03a.

AMuHBI. AMUHOTpynna. AMMHBI NIpeeabHble U apoMaTuueckue. AHuiuH. [lonydenue
amuHOB. Peakuyst 3unnHa. XMMHUYECKUE CBOMCTBA U IIPUMEHEHUE AMHUHOB.

AMMHOKHMCJI0TBI. AMUHOKHCIIOTBI, COCTaB UX MOJIEKYJ] M CBOMCTBA, Kak aM(OTEpHBIX
OPraHMYECKUX COEAMHEHMH. [TMIuH, Kak MNpeACcTaBUTENb aMHUHOKHMCIOT. Ilomyuenue
IIOJIMIIETHIOB PEaKIMEN MOIuKOHAeHcauuu. [IoHsaTHe 0 menTuIHoMN CBA3H.

Beaxun. CtpoeHue Monekyn OEIKOB: NMEpBUYHAS, BTOPUYHAS M TPETHYHAs CTPYKTYpBHI.
KauecTBeHHbIE peakiy Ha OENKU, UX THAPOJIN3, AeHAaTypalus U Ouosiornyeckrue QyHKIUH.

Hemoncmpayuu. IlonyyeHue anpaerugoB OKACIEHNEM cliUpToB. KauecTBeHHas peakius
Ha MHOTOaTOMHBIE CHUPTHI. 3aBUCHUMOCTh PAacTBOPUMOCTH ()eHOJIa B BOJAE OT TEMIIEpPaTYpBhl.
Bzaumopeiicteue ¢ 6poMHoil Bogon u xnopuaom sxkenesa(lll), kak kauecTBeHHbIE peaKIMH Ha
¢denon. Peakuuu cepeOpsHOTO 3epKaja M CO CBEXKENOJIydeHHbIM Tujpokcunom meau(ll) mpu
HarpeBaHWH, KaK KauyeCTBEHHBbIE peakluu Ha aibjaerugsl. OOpasubl MypaBbHUHOM, YKCYCHOMH,
MaJIbMUTUHOBOM M CT€APUHOBOM KHUCIOT U UX PACTBOPUMOCTH B BOJE. AJIbJIETUHBIE CBOMCTBA U
CBOICTBA MHOTOATOMHBIX CIIUPTOB TJIOKO3bI B peakimu ¢ ruapokcuaom  meu(ll).
Nnentuduxanus kpaxmana. KauectBeHHbIE peaklluy Ha OEIIKH.

Jlabopamopuvie onvimei. CpaBHEHHUE CKOPOCTM HCIAPEHMs] BOJBI W 3TAHOJIA.
PactBopuMOCTh TiHIIEpHHA B BOJE. XMMUYECKHE CBOMCTBA YKCYCHOM KHCIOTHI. OmnpeneneHne
HENpeIeIbHOCTH PacTUTENbHOrO Macia. MaeHTudukanus kpaxmana B HEKOTOPBIX MPOJYKTax
nutaHusd. M3roroeineHne KpaxMaiabHOro Kielcrepa. M3rotoBiaeHne Mozaeled MOJEKyJl aMUHOB.
M3roroBieHre MOAEIN MOJIEKYJIbI INIMIIMHA.

IIpakTnueckas padora 1. nentudukanus opraHMueCKUX COSAMHEHUH.

Opraanyeckasi XuMHs ¥ 001eCTBO

Bbuorexnosorus. Ilepuoast e€ pasButus. Tpu HampaBiieHUsT OMOTEXHOJIOTHUHU: T€HHas
(MM TEeHeTHuecKas) MHXKEHEepHus; KIeTOYHAas WHXKEHepHs; OHOoJorndyeckas HHXEHepusl.
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['enetnueckn  MoauduuupoBanusie opranumsmbel  (I'MO) u  TpaHCreHHass TPOIYKIIHSL.
Knonuposanue. IMMoOuan30BaHHble GEPMEHTHI U UX IPUMEHEHHUE.

Moaumepspl. Kiaccuduxanms mnoiaumepoB. MCKycCTBEHHBIE IOJMMEPHI: HEILTYJIOUI,
aleTaTHbIN IIENK, BUCKO3a, LesIodaH.

Cunrernyeckne mnouaumepsl. Ilomumepusanus M NOJUMKOHAECHCALMS, KaK CIOCOOBI
nojy4eHus noaumepon. CuHternyeckue kaydyku. [lonuctupon, TedaoH ¥ MOJIMBUHIIXIOPU,
KaK MpeAcTaBUTeNy miactmacc. CHHTETUYECKUE BOJIOKHA: KAalIpOH, HalJIOH, KEBJap, JIaBCaH.

Jemoncmpayuu. Konnekiyy KaydyKkoB, INIACTMACC, CAHTETHUECKUX BOJIOKOH U U3
u3 Hux. DEepMEHTATUBHOE PA3JIOKEHHE IEPOKCHUIA BOAOPOAA C MOMOILBIO KaTajasbl
CBEXXEHATEPTHIX MOPKOBU MJIM KapTOheis.

Jlabopamopuvie onvimpr. O3HAKOMIIEHHE C KOJUIEKLMAMU KaydyKOB, ILIACTMacc M
BOJIOKOH.

IIpakTnyeckas padora 2. Paco3HaBaHue miactMacc ¥ BOJIOKOH.



11 KUIIACC

CrtpoeHue BelecTn

OcHoBHbIE cBe/leHUs1 0 cTpoeHuH atoMa. CTpoeHue aroma: cocTaB siipa (HYKJIOHBI) U
aneKkTpoHHas obosjouka. Ilonste 00 wuzoromax. IloHsATHE O XMMHUYECKOM »3JIEMEHTE, Kak
COBOKYIIHOCTH aTOMOB C OJIMHAKOBBIM 3aps0M spa.

Ilepuoauyeckasi cucreMa xumuueckux 3jemenToB /. U. MenjesieeBa B cBeTe cBeTe
y4yeHUsi 0 cTpoeHuM atoma. DPusmueckuil cmpicn npuHsAToM B Tabmuue /. M. MenneneeBa
CHUMBOJIMKH: IIOPSJKOBOIO HOMEpa JIEMEHTa, HoOMepa Iepuoja u Homepa rpymnmsl. [lonarue o
BAJICHTHBIX 3JIEKTpoHaX. OTOOpaXeHHe CTPOSHHSI IIEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKHX
3JIEMEHTOB C ITOMOIIBIO AIEKTPOHHBIX U IEKTPOHHO-Tpapuueckux Gopmyi.

OOBbsicHeHHE 3aKOHOMEPHOCTEH M3MEHEHHUsI CBOMCTB AJIEMEHTOB B MEPUOJAaX U IPYIIax
NEPUOANYECKON CUCTEMBI, KaK CJIEICTBUE UX JIEKTPOHHOIO CTPOCHHUS. DIEKTPOHHBIE CEMENCTBA
XUMUYECKHUX DIIEMEHTOB.

CpaBHenne Ilepmoanyeckoro 3aKoHa M TEOPHH XHMMHMYECKOr0 CTPOEHHs HA
¢puiocopckoii 0CHOBE: IPEANOCBUIKM OTKpbITUA Ilepuonnueckoro 3akoHa M TEOPUHU
XUMHYECKOIO CTPOEHHMS OPraHMYEeCKUX COCIMHEHUH; pOJIb JMYHOCTH B MCTOPUH XHMMWH;
3HA4YECHUE PAKTUKN B CTAHOBJICHUHU U Pa3BUTHH XUMUYECKUX TEOPHH.

HNonnas xumu4YecKkasi CBsi3b M HMOHHBbIC KpHCTALUIMYecKHe peméTku. KaTnoHsl u
AQHMOHBI: MX 3apsi/ibl U Kiaccu(UKALuUs MO0 COCTaBy Ha MPOCThIe W cioxHbIe. [IpencraBureny.
[Tonstne 06 MOHHOM XMMHYECKOH cBsi3u. MoOHHas KpuctajuiMyeckas pemérka u (u3ndeckue
CBOICTBA BEIIECTB, 00YCIOBJICHHBIE THM CTPOCHUEM.

KoBasienTHasi xXuMH4yecKasi CBA3b. ATOMHbIE H MOJICKYJISPHbI¢ KPHCTALJIMYECKHE
pemiéTku. [loHsTHE O KOBaJIEHTHON CBSI3U. DJIEKTPOOTPULIATEIBHOCTD, HENOJSPHAS U MOJIIpHAs
KOB&JIEHTHbIE CBsI3U. KpaTHOCTh KOBaJeHTHOW CBA3M. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHBIX
CBsi3el: OOMEHHBIH W JOHOPHO- aKIENTOPHBIH. [loMApHOCTH MOJNEKYJBI, KaK CIEACTBUE
NOJIIPHOCTHU CBSI3M U F€OMETPUM MOJIEKYJbl. Kpucramnnueckue pemeéTky ¢ 3TUM TUIIOM CBA3M:
MOJIEKYJISIpHbIE U aroMHble. DuU3HuUecKHE CBOWCTBAa BEIIECTB, OOYCJIOBJIEHHBIE THUIIOM
KPUCTAJTIMYECKHUX PEHIETOK.

Mera/uinyeckass cBsaA3b. [IoHATHE O METAUIMYECKOW CBSA3M W METALNIMYECKHUX
KpUCTauIM4eckux  pem€rkax. @dusmyeckue CBONHCTBA METAUIOB HAa  OCHOBE ux
KPUCTAJUIMYECKOTO CTpOeHHUs. lIpuMeHeHne MeTaiioB Ha OCHOBE HMX CBOMCTB. UEpHbIE U
IIBETHBIE CIUIABBI.

Bopopoannas xumuyeckasi CcBfI3b. MEXMOJIEKYJIIpHAasd W BHYTPHUMOJEKYJSIPHAS
BOJOPOJHBIE CBA3U. 3HAUCHHE MEKMOJIEKYJISIPHBIX BOJOPOAHBIX CBSI3€H B NPUPOJE U KU3HU
YeJI0BeKa.

IHonumepsl. Ilonydenue noaIuMepoB PeaKUUAMH MOJTUMEPU3ALUHN U ITOJUKOHICHCAIUN.
Baxneiimme mpeacTaBUTENM MJIACTMACC M BOJIOKOH, MX IOJy4YEHHE, CBOMCTBA U NPUMEHEHHE.
ITonsATHE O HEOPraHMYECKUX MOJUMEPAX U UX IPEICTABUTEIIN.

MucnepcHble cucrembl. [loHsTHe o gucnepcHo (ase M JUCHIEPCHOHHOM Cpene.
ArperaTHoe COCTOSIHHE pa3Mep 4YacTHIl (a3bl, KaK OCHOBA JJIs KiIacCU(UKALUKM TUCIEPCHBIX
CUCTEM. OMYJbCHUM, CYCIEH3UH, a’po30JIi — TIPyNnbl TIpyOOAMCIIEPCHBIX CHUCTEM, HX
IPEICTAaBUTENN. 30JM W TeIM — TPYNIbl TOHKOJIUCIEPCHBIX CHCTEM, UX IPEICTaBUTEIIN.
ITonsiTHE O CHHEpPE3UCE U KOATYIISLUN.

Jemoncmpayuu. llepuoanyeckoil cucTeMbl XuMuueckux 3semMeHToB 1. 1. Menneneesa
B pa3nuuHbIX ¢opMax. Mojaenb HOHHOW KpUCTANIMYECKOW pem€éTK Ha IpHUMepe XJIopuia
HaTpus. MuHepansl ¢ DTUM THUIIOM KPUCTaJUIMYECKOM PEHIETKON: KaJbLUT, ranut. Moxenu
MOJIEKYJIIPHON KPUCTAIIMYECKON PEHIETKH Ha MPUMEpPE «CYXOro JIbJIa» WIM MOJA U aTOMHOM
KPUCTANIMYECKON peméTky Ha mpuMepe anmasa, rpadura wid kBapua. Mojens MOJISIPHOTO
00Béma raza. Mozienu KpucTalsIMueCKUX peHI€TOK HEKOTOpbIX MeTaiuioB. Komiekiun oOpa3ion
pa3IMYHBIX AUCIEPCHBIX cucTeM. CUHEPE3UC U KOATYJISLHS.

Jlabopamopusie onvimui. KoHCTpynpoBaHUE MOAEIM METAUIMYECKOW XHUMHUYECKOUN
cBsi3u. [lomydeHne KOJJIOMIHOTO pacTBOpa KypHHOTrO Oenka, MCCIEeOBaHHE €ro CBOWCTB C
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NIOMOLIbIO JIA36pHOM yKa3KM M TPOBEACHHE €ro jAeHarypauuu. llomydeHue -sMyIbCUU
pacTUTENBHOrO Macina M HaOmojgeHue 3a e€ paccioeHueM. [lomydeHue cycrneH3uu
«H3BECTKOBOI0 MOJIOKA» U HAOIIOJEHHE 3a €€ CeIMMEHTaluEN.

XuMUYeCKUe peakiunu

Kanaccupukanma XuMHYECKHX peakunuil. AJUIOTponM3auuss U HM30MEpU3aLUs, Kak
peakuuu Oe3 M3MEHEHHs cocTaBa BellecTB. Auiorponuss M e€ npuuuHbl. Knaccudukarus
peaKuii Mo pa3InYHBIM OCHOBAHUSM: 110 YHCIIY U COCTAaBY pEareHTOB U IMPOJIYKTOB, 10 (asze, 1Mo
UCIIOJIb30BAaHUIO KaTaau3aTopa WM (epmeHTa, 1o TtemioBoMmy 3¢ dekry. Tepmoxumuueckue
YPaBHEHUS PEAKIIUM.

Ckopoctb XHMH4YECKHX peakuuid. @DaxkToppl, OT KOTOPBIX 3aBHCUT CKOpPOCTbH
XUMHUYECKMX peaklUMi: NpUpoJia pearupyrollux BEIIECTB, TEMIleparypa, IUIOIIAAb HX
COIPUKOCHOBEHMsI PEarupyrolux BEIECTB, UX KOHIIEHTpalMs, IPUCYTCTBUE KaTalu3aTopa.
[Tonsatue o xatanmuze. DepMeHTHI, KaKk OHOJOTMYECKHE KaTaau3aTopbl. VHTHOMTOpHI, Kak
«QHTOHMMBI» KaTaJIn3aTOPOB U X 3HAYCHMUE.

XuMu4yeckoe paBHOBecHe U cNOCOObI ero cMmemeHusi. Kinaccupukanus XuMHUUECKUX
peakuui 1o npu3HaKy ux HampasieHus. [loHsTne 00 0OpaTMMBIX peakUMsIX U XUMHYECKOM
paBHoBecuu. [Tpunuun Jle-Illatense u cnocoObl cMEmIEHUs] XUMUUECKOTro paBHoBecusi. OO1mas
XapakTepUCTHKa peaklui CHUHTEe30B aMMuaka U okcuzaa cepbl(VI) m paccMoTpeHue yCloBHit
CMEILIEHUS X PaBHOBECHS Ha IPOU3BOJICTBE.

I'maposm3. OGpatumblii 1 HeoOpaTUMBbIM TMAposu3bl. ['Maponu3 conell U ero TUIBL
['uaponu3 opraHM4ecKUX COEAUHEHHH B JKHMBBIX OpPraHM3MOB, KaK OCHOBa OOMEHa BEILECTB.
[TonsiTe 00 sHEpreTHYecKOM OOMEHE B KJIETKE U POJIM THPOJIN3a B HEM.

OKHUCINTE/IbHO-BOCCTAHOBHTE/IbHbIe  peaknuu. CTeneHb OKUCIEHMS U €€
omnpeneneHue 1o (GopMmysiaM OpPraHMYECKMX U HEOPraHMYEeCKMX BEIECTB. OJEMEHThl U
BEUIECTBA, KAaK OKHUCIUTENIM M BOccTaHOBUTENU. [loHsATHE O mpoueccax OKHCIEHUS U
BOCCTaHOBJIEHMs. COCTaBIE€HUE YpPaBHEHUMH XMMHMUYECKHUX DPEAKLMM HAa OCHOBE 3JIEKTPOHHOIO
OanaHca.

JIEKTPOJIM3 PACILIABOB U PACTBOPOB 3JICKTPOJIUTOB. XapaKTEPUCTUKA DIIEKTPOJIN3A,
KaK OKHCIIUTEIbHO-BOCCTAHOBUTENBHOIO npoiecca. OCOOEHHOCTH 3JIEKTPOJIN3a, IPOTEKAIOIIErO
B pacTBOpax IEKTPOJIUTOB. [IpakTHueckoe NMpUMEHEHHUE AIEKTPOJIN3A: MOJYyUYEHUE TaJIOTE€HOB,
BOJIOPOJIa, KUCJIOPOJa, LIEJIOYHBIX METAJUIOB U IIENO0YEH, a TAaKKe aTIOMUHUS JIEKTPOJIM30M
pacIulaBOB M PpacTBOPOB COEOUHEHMM OTUX 3J1€MEHTOB. [loHsATME O TrajJbBaHOIUIACTHKE,
raJlbBaHOCTETUH, paQUHUPOBAHUM LIBETHBIX METAJIIIOB.

Jemoncmpayuu. PacTBOpeHHE CEpHONM KHCIOTBl U aMMHAUYHOW CEMUTPHI U (UKCAIHS
TEIJIOBBIX SIBJICHUM JUIsI 3TUX NPOLECCOB. B3aMMOAEHCTBUSA pacTBOPOB COJISTHOM, CEpHOM M
YKCYCHOW KHCJIOT OJJMHAKOBOI KOHIIEHTPALUU C OJUHAKOBBIMU KyCOUYKaMHU (TpaHyjaMM) IIMHKA
U B3aUMOJCHCTBHE OJMHAKOBBIX KYCOUKOB pa3HbIX METAJJIOB (MarHus, LHHKA, Xejie3a) C
pacTBOPOM COJISHOM KHUCJIOTBI, KaK IMPUMEpP 3aBUCUMOCTH CKOPOCTH XUMHUYECKHX PEAKUUH OT
IpUpoabl BellecTB. B3auMmonelicTBUe pacTBOpOB THOCYJIb(aTa HATpUs KOHIEHTpAUH U
TEMIIEPATYpPbl C PAcTBOPOM CEPHOM KHUCIOTBL. MOJAEIUPOBAHUE  KUIIAIIETO  CIIOS.
Hcnonp30BaHne HEOPraHUYECKUX KaTalIU3aTOPOB (Coiel xkenes3a, Hoauaa Kajaus) U IpUPOIHBIX
00BEKTOB, COJEpXKALIMX KaTajazy (Cblpoe Msco, KapTodenb) A paszIoXKeHHs IepOoKCHAa
Bojiopoaa. B3aumojeicTBuEe LIMHKA C COJSTHOM KHCIOTOM HHUTpAaTOM cepedpa, Kak IMpUMepbl
OKHCIUTEIbHO-BOCCTAHOBUTENBHON peakiuil u peakiuu oOMeHa. KoHcTpyupoBaHue Mojenu
anektponniépa. BugeodparMeHT ¢ MPOMBIIIIEHHOW YCTaHOBKH TSI TOJTY4E€HUS aTIOMUHUS.

Jlabopamopnuwie onvimul. nmoctpanus npasuia beprosuie Ha npakTuKe — MPOBEACHUE
peakiuii ¢ oOpa3oBaHMEM oOcajKa, raza M BOAbl. ['eTeporeHHBbI KaTall3 Ha MpUMeEpe
pa30XKeHUs MEPOKCHJIa BOAOPOJAa B IPUCYTCTBUM AUOKcHIA MapraHia. CMenieHre paBHOBECHUS
B cucreme Fe®* + 3CNS™ <« Fe(CNS)s. McrbITaHne MHAMKATOPaMH CPEIBl PACTBOPOB COJEH
pa3uYHbIX TUIOB. OKUCINTENbHO-BOCCTAHOBUTENIbHAS PEAKLIUS U peaklusi OOMEHa Ha puMepe
B3aMMOJIecTBHS pacTBOpPOB cyibdaTta meau(ll) c xxene3om u pacTBOpoOM IIETOUH.
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IIpakTnyeckas pador 1. PenieHne SKCIEpUMEHTANBHBIX 33]a4 MO0 TeMe «XUMHUYECKas
peakuus».

BemecrBa u ux cBoiicTBa

Metaubl. Ou3ndecKkue CBOWCTBA META/IOB, Kak (YHKIUS WX CTpoeHHs. [leneHue
METAJJIOB Ha TpYyNIbl B TEXHUKE U XUMHM. XHMHUYECKHE CBOHCTBA METAJIOB U
JNEKTPOXUMHUYECKUN psii  HanpsbkeHud. [lonartue o Meramiorepmuu  (QTFOMHUHOTEPMHUH,
MarHueTEepMHUH U JIp.).

Hemerasuibl. buaropoansie rasel. Hemeramnsl kak okuciurenu. Hemeramnsl kak
BOCCTaHOBUTENU. Psiyt anexTpoorpunarensnoctu. HepTHBIE MM 6J1aropoiHbIe ra3bl.

Kuciorel Heopranumveckue m opraHudeckue. KHCIOTBI ¢ TOYKM 3pEHHS] aTOMHO-
MOJIEKYJISIPHOTO yueHHs. KUCIIOTBI ¢ TOUKM 3pEHUs] TEOPUH DIEKTPOIUTUUYECKON IHUCCOLMALINNL.
Kucnotrsl ¢ TOukM 3peHHs MPOTOHHOM Teopuu. OOIIME XUMHUYECKHE CBOMCTBA KHUCIOT.
Knaccudukanus Kucior.

OcHoBaHMsl HeOpraHu4eckue U opraHuveckue. OCHOBaHUS C TOUKH 3pEHUSI ATOMHO-
MOJIEKYJISIPHOTO ~ yueHus. OCHOBaHMSI C TOUYKM 3pEHHMSI TEOPUHM  DJIEKTPOJUTHYECKON
muccouranuu. OCHOBaHUS C TOYKU 3peHusi MpoTOHHON Teopuu. Kiaccudukanus oCHOBaHUM.
XUMHYECKUE CBOMCTBA OPTAHUYECKUX U HEOPTaHUYECKUX OCHOBAHUM.

AMdoTepHble coelMHeHHs HeOpPraHuveckue M opraHumveckume. Heopranuueckue
amM(OTepHbIE COCTUHEHNUS: OKCHJIBI U TUJPOKCHU/IBI, — MX CBOMCTBA U NoOJy4YeHue. AMpoTepHbIe
OpraHWYEeCKUE COCANHEHUS HAa IPUMEPE aMUHOKUCIOT. [lenTuasl n nentuaHas cBs3b.

Couu. Knaccudukamus coneid. XKécTkocTs BoAbl U criocoObl e€ ycrpanenus. [lepexon
KapOoHaTa B rujpokapOoHaT u oopaTHo. OO1IMEe XUMUYECKUE CBOWCTBA COJIEH.

Memoncmpayuu. Komnekuuss meramioB. Kosnekuuss HemetaiuioB. BzaumoperncrBue
KOHLICHTPUPOBAHHOM a30THOM KHUCIOTBHI C Meabko. Bcemblka TepMUTHON cMmecu. Bcembliika
yépHOTO 1OpoXa. BbITeCHEHHME TalOreHoB M3 UX PacTBOPOB JPYIMMM TaJOr€HAMH.
B3aumopeiicTBie mapoB KOHIIEHTPHUPOBAHHBIX PACTBOPOB COJSIHOW KHUCIOTHI U aMMHUaKa («IbIM
0e3 oras»). [lonyyenne aMMuaka U M3y4eHue ero CBOMCTB. PasnuuHble ciiydan B3aMMOICHCTBHS
pacTBOpPOB COJIEM AMOMUHMA CO WIENOYbl0. [lomydeHue KECTKOM BOABI M YCTpAaHEHUE €€
JKECTKOCTHU.

Jlabopamopuvie onwvimer. llomyuyeHue HEpaCTBOPUMOIO THMJIPOKCHIA U €r0
B3aUMOJICVCTBUE C KHCIOTOW. lccnenoBaHWe KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM W
YKCYCHOM KHCIIOT KaleJIbHbIM METOJIOM MpHu UX pa3baBieHun Bojoi. [lomyuenue amporepHOro
TUAPOKCHUIA Y U3y4EHHE €ro CBOMCTB. [IpoBefeHNE Ka4eCTBEHHBIX PEAKLUN IO ONPEACICHUIO
COCTaBa COJIN.

IIpakTuyeckas padora 2. Pemenne sKcriepuMeHTaIBHBIX 33/1a4 10 TeMe «BemecTBa u
UX CBOWCTBaY.

XHMHS M COBpeMeHHOe 0011ecTBO

IIpousBoacTBo ammuaka M MeTaHoJa. [loHsATHE O XUMUYECKOHM TEXHOJIOTHH.
XVMHYECKHE peaklMM B IMPOMU3BOJACTBE aMMuaka W MeTaHoia. OOmias kiaccudukaiMoHHas
XapaKTepUCTUKA pPEaKIUi CHUHTE3a B MPOU3BOJICTBE 3THX MPOAYKTOB. HayuHble NpUHIUIIBI,
JIeKalre B OCHOBE NMPOU3BO/ICTBA aMMHUaKa U MeTaHosa. CpaBHEHUE 3TUX MPOU3BOJICTB.

XuMH4YecKass TrpaMOTHOCTh KAaK KOMIIOHEHT o00mei KyJbTypbl 4eJOBeKA.
MapkupoBKka YINaKOBOYHBIX MaT€pUAIOB, AJIEKTPOHUKU U OBITOBOW TEXHHKH, 3KOJIOTHYHOIO
TOBapa, NPOAYKTOB IUTAHMSI, STUKETOK 110 YXOy 3a OJEKIOMU.

JHemoncmpayuu. Mojenb NPOMBIIIJIEHHON YCTAHOBKHM IOJIYYEHHS] CEPHOM KHCIOTHI.
Mopnenbs KOMOHHBI CHHTE3a aMMHaka. BumeodparMeHThl U cHaiiibl O CTENEHU KOJIOTUYECKOU
YHCTOTHI TOBapa.

Jlabopamopnsie onvimoi. VI3ydeHre MapKupOBOK Pa3IMUHbIX BUJOB IIPOMBIIIJIEHHBIX U
IIPOJIOBOJIBCTBEHHBIX TOBAPOB.
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3. YuyeOHO-TeMaTHUYECKUM IIJ1aH

10 kaace

HaumenoBaHnue pasagesioB

Moayab
BOCITHTATEILHOM
nporpaMmal
«IIxkoabHBIH
YPOK»

O01ee
KOJINYECT
BO 4YacoB

Koanuec
TBO
y4eOHbI
X 4YacoB

KoauuecTBO
YacoB HA
KOHTPOJILH
ble/
NMPAKTHYECK
ue padoThbl

I'naBa 1. IIpenmer
oprann4eckor xumuu. Teopust
CTPOCHHUS OPraHUYECKUX
coequuenuit A. M. byrinepoBa

JleHb 3HaHUI
Henens
0€e30I1aCHOCTH

I'naBa 2. YrineBoropoabl U UX
HPUPOHBIC HCTOYHUKU

Bceepocculickuii
ypok "DKoJiorus
u
sHeprocOepexeH
He"
Bcepoccutickas
akusg «Yac
KOJIa»

12

11

I'naBa 3. Kucnopon- u
a30TCOEpIKaIUe
OpraHUYeCcKHe COSAMHEHUS

Ypok no
BOIIpOCam
cOepexeHus
JIECOB, OXpaHa uXx
OT I105KapoB,
OEepeKHOTO
OTHOIIIEHHUS K
MpUpoO/JIE.
[Ipocmotp
OHJIAMH ypOKa Ha
caiTe 1o
OecrutaTHOM
npoOpUeHTALINH
JUISL IETEn
«IIpoexropus»

14

12

I'maBa 4. Opranndeckast XuMus
U 001ECTBO

Bcepoccuiickuit
YPOK, HOCBSIIIEHHBIN
JIHI0 no>xapHoi
OXpaHBI.

Hroro:

34

28

4/2

11 kaace

HaumeHoBaHMe pa3iesioB

Mopyns
BOCNUTATEIbLHOM
NPOrpaMMbI
«IIKoALHBIH
YPOK»

Oo01ee
KOJIMYeCT
BO 4acoB

Koauuec
TBO
yY4eOHbI
X 4acoB

KoauuecTBo
YacoB HA
KOHTPOJIbH
ble,
NMPaKTHYECK
ue padoThl

I'maBa 1. CtpoeHue BemecTn

JleHb 3HaHUI
Henensa
0€e30I1aCHOCTH
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https://www.uchportal.ru/1_september
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I'maBa 2. Xumuueckue
peaxkuuu

Bceepoccutickuii
ypOoK "DKoorus
u
sHeprocoepexeH
ne"
Bcepocculickas
akiusg «Yac
KOJa»

12

I'maBa 3. BemecTBa 1 ux
CBOMCTBA

Ypok no
BOIIpOCam
cOepeKeHus
JIECOB, OXpaHa hX
OT I0KapoB,
OepeKHOTO
OTHOIICHHUS K
MIpUpOJIE.
IIpocmoTtp
OHJIAMH ypOKa Ha
caiite 1o
OecruiaTHOM
npodopueHranuu
JUISL JeTEn
«[IpoexTopus»

I'maBa 4. Xumus u
COBPEMEHHOE OOIIECTBO

Bcepoccuiickuii
YPOK, MTOCBSIIIEHHBII
JIH10 no>xapHoi
OXpaHBI.

Hroro:

34

27

5/2
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4. KajaeHaapHo - TeMaTH4YeCKoOe NJIAHNPOBAHHE

10 KJIACC
Jara npoBenenust
Ne HaumeHoBaHMe pa3iesioB U TeM o
ILIAHUP.
Janup dakry

I'nasa 1. [Ipenmer opranunyveckoii xumuu. Teopusi cTpoeHUs OPraHNYecKNX COeIMHEHUI

A. M. BytJepoBa (2 1)

1 | IlpenMer opraHUYECKONW XUMHUHU 07.09
OCHOBHBIE TIOJIOKEHUSI TEOPHH XUMHUYECKOT'O CTPOSHUS
2 14.09
A. M. bytnepoBa. Bxognasi KoHTpoJibHasi padora.
I'1aBa 2. YriieBoaopoabl 4 HX NPUPOIHBIEe HCTOYHUKH (12 4.)
3 Auikanbl. ['oMonorudeckuit psia. CTpyKTypHas U30Mepust 21.09
yriepoaHoi nenu. HomenkinaTypa. '
4 | Ankanpl. XUMHUYECKHE CBOMCTBA aJIKAHOB. 28.09
5 Ausikensbl. 'omonoruueckuit psia. Homenkinarypa. CtpyktypHas 05.10
HU30MEPHSL.
6 | Ankenbl. XUMHUYECKHE CBOWCTBA QJIKEHOB. 12.10
7 | Anxaguensl. Kayuyku 19.10
8 | AnkuHbl 26.10
9 | Apensl 09.11
10 | [TpuponaHbIi U MOMYTHBIA Ta3bl 16.11
11 | Hedtp 1 ciocoOsl e€ nepepaboTku 23.11
12 | KameHHsbIi yrosis 1 ero nepepaboTka 30.11
13 | IToBTOpEeHHUE M 06OOIICHNE 07.12
KonTtpoabnas padora Ne 1 «Teopus cTpoeHuss OpraHuyeCcKux
14 | coenqunenuii A.M. bytnepoBa. YrieBoaopoabi». 14.12

IMPOMEKYTOYHASA aTTECTAllUSA.

I'masa 3. Kucjopoa- u a3orcoaep:xainiue opranundeckue coequHenus (14 4)

OpnnoatomHble ciupThl. 'oMonornyeckuii paa. Mzomepus.

15 21.12
Bonoponnas cBs3b.
16 | OgHoaTOMHBIEC CTUPTHI. XUMUYECKHE CBOHCTBA CTUPTOB. 28.12
17 | MHoroaroMHble COUPTHI 11.01
18 | ®enon 18.01
19 | Anpieruabl ¥ KETOHBI 25.01
20 | Kap6oHOBBIE KHCIIOTBHI 01.02
21 | Cnoxuble 23¢upsl. Kupsr 08.02
22 | YrneBobl 15.02
23 | AMuHBI 22.02
24 | AMUHOKUCIIOTBI. 01.03
25 | benku 10.03
2% IIpakTnueckas padora Ne 1 nentudukanns opraHMuecKux 15.03
COEMHEHUN
27 | TloBropenne u 06001eHHE 22.03
o8 KonTtpoabsnas padora Ne2 «Kucnopoa- u azorconepixaiiue 05.04
OpPTaHUYeCKHE COCTUHEHHSI
I'naBa 4. Oprann4eckasi xumusi 1 001mecTBo (6 4)
29 | buorexHonorus 12.04
30 | [Monmumepsr 19.04
31 | TomoBasi NTOroBast aTTECTALASA 03.05
32 | CuHTeTHYECKHEe TIOJIMMEPHI 10.05
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33

IIpakTnyeckas padbora Ne 2 Pacrio3HaBaHue IjacTMacc U
BOJIOKOH

17.05

34

IToBTOpeHmne n 0000IIeHNE Kypca.

24.05
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11 KJIACC

Jara npoBeaenust

Ne HaumeHoBaHMe pa3iesoB U TeM 1o
IIAHMP.
dakrty
I'naBa 1. Ctpoenne BemectB (9 4)
1 | OcHOBHBIC CBEICHHS O CTPOCHUH aTOMa 02.09
5 [Teproandeckasi cucTeMa XUMAYECKUX SJIEMEHTOB 09.09
J1. 1. MeHienieeBa B CBETE YUEHUSI O CTPOCHUU aTOMa '
Cpasuenue [lepuonndaeckoro 3aKkoHa U TEOPUU XUMUIECKOTO
3 | ctpoenus Ha prtocodckoit ocHOBE. BXxoHasi KOHTPoOIbHAsI 16.09
padora
4 Koppekuusi 3Hanmi. I./'IOHHaSI XUMHYECKAsI CBSAI3b U HIOHHBIE 23.09
KPUCTAITNYCCKHIE PEIIETKH
5 KoBanenrnas XUMIYECKas CBA3D. ATOMHBIE Y MOJIEKYJISIPHbBIE 30.09
KPUCTATNYCCKIE PEIIETKH
6 | Merautnyeckasi XUMUYECKas CBS3b 07.10
7 | BogopoaHas XMMHUYECKas CBS3b 14.10
8 | [onmmepsr 21.10
9 | JlucepcHbIe CUCTEMBI 28.10
I'naBa 2. Xumnueckue peakunu (12 4)
10 Krnaccudukanus XuMHUeCKUX peakiuid. AJIOTPONH3aIUs U 11.11
M30MepHU3aIis
1 Knaccn(vbmcauml XUMHUecKHX peakuuid. Kinaccupukanus 18.11
peaxkuuii o pa3IMuyHbIM OCHOBAHUSM.
12 | CkopocTh XUMHUYECKUX PEAKIIHI 25.11
OO6paTUMOCTh XMMHYECKHUX PEaKIHii. XUMUYECKOe pPaBHOBECHE
13 | u cnocoOs ero cmenieHust. [IpomMexkyToUHAS KOHTPOJIbHAS 02.12
padora
14 Koppexuust 3nanuii. ['naponus. O6paTumslii 1 HEOOPAaTUMBIiA 09.12
THJIPOITU3HI
I'unponu3 opraHUvecKuX COCAMHCHWN B JKHBBIX OPTaHH3MOB,
15 | kak ocHoBa oOmeHa BemiecTB. [loHsTHe 00 SHEpreTUYecKOM 16.12
0OMEHE B KJIETKE U POJIU THAPOJIN3a B HEM.
16 | OxucaNTEeNnbHO-BOCCTAHOBUTEIbHBIC PEAKITHH 23.12
17 | DnexTponau3 pacrjaaBoB U PaCTBOPOB. 13.01
18 | TIpakTHueckoe NpUMEHEHHE DIIEKTPOIIN3a 20.01
19 IIpakTnyeckas padora Ne 1. Pemenue skciepuMeHTaIbHBIX 2701
3aJ1a4 1Mo TeMe «XHUMHYECKast PEaKIrsDy
20 | IToBTopeHue U 06001IEHHE H3YYEHHOTO 03.02
21 Kounrpoabsnas padora Ne 1 «Ctpoenue BeriecTBa. XuMuueckast 10.02
peaxkuus»
I'naBa 3. BemecTBa u ux cBoiicra (9 4)
22 | Koppekuus 3HaHuii. Metasisl 17.02
23 | Hemerannsl. bnaropoansie rassl 24.02
24 | Kucrnotsl HeOpraHN4eCcKne ¥ OpraHnIEeCKHe 03.03
25 | OcHOBaHMs HEOPTaHUYECKUE M OPTaHNYECKHe 10.03
26 | AmdoTepHBIe cCOeTMHEHNS] HEOPTAaHWIECKHE U OPTaHHMYECKHE 17.03
27 | Conu 23.03
8 IIpakTuyeckas padora Ne 2. PenmieHne 3KCriepuMEHTaIbHBIX 07.04

3a51a4 1o TeMe «BeliecTBa U uX CBOMCTBa»
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29 | IloBTopenue u 006001IeHHE TEMBI 14.04
30 | KoutpoabHasi padora Ne 2 «BemiecTBa 1 UX CBOMCTBa» 21.04
I'naBa 4. Xumusi 1 cOoBpeMeHHOe 001ecTBO (4 1)

31 | Koppexuus 3HaHuii. XuMHUECKasi TEXHOIOTUs 28.04
32 | XuMuueckasi rpaMOTHOCTh KaK KOMITOHEHT O0IIel KyJIbTypbl 05.05
33 | TomoBasi NTOroBasi arTeCTALUSA 12.05
34 | Koppexuus 3Hanuii. [loBropenue u 06001eHne Kypcea. 19.05
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