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I. Ilnanupyemble pe3yJbTaThbl H3y4eHUs1 Y4eOHOro npeamera «Xumus» B 11 kiacce.

JIn4HOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThl OCBOCHUSI XUMHH B 11
KJ1acce.

OOyuenue xuMuM Ha 0a30BOM YPOBHE IO JAaHHOMY KypCY CIOCOOCTBYET JAOCTHKEHMIO
00y4aroIUMUCS CIETYIOIUX JUYHOCTHBIX Pe3yJIbTATOB!

1) uyyBcTBa TOPHOCTH 32 POCCHUICKYIO XHMHYECKYH) HAyKy U OCO3HaHHE POCCHUICKOI
rpaXJaHCKON MIEHTHYHOCTH — B IIEHHOCTHO-OPUEHTALIMOHHOM cdepe;

2) 0cO3HaBaTh HEOOXOAUMOCTh CBOCH MO3HABATEIBHOM JEATEIBHOCTH U YMEHUE YIIPABISTS €I,
TOTOBHOCTb U CHOCOOHOCTH K CaMOOOpA30BaHMIO HAa MPOTSDKEHUM BCEW JKU3HU; TMOHUMAaHUE
BaXHOCTH HENPEpHIBHOIO 00pa3oBaHUs Kak (hakTopy ycCHElmHOH mnpodeccuoHanbHO U
OOIIECTBEHHO IETENbHOCTH; — B MIO3HABATENIbHON (KOTHUTUBHOM, MHTEIUIEKTYaIbHOM) cdepe

3) rOTOBHOCTh K OCO3HAHHOMY BBIOODY JalbHEHIIei 00pa30BaTesIbHOM TPACKTOPUH WK Chepbl
npodeccCHoHABLHOM I TEILHOCTH — B TPYJOBOH cdepe;

4) HempusATHE BPEAHBIX NPHUBBIUCK (KypEeHUs, YHNOTPEOJEHHs AJKOrois U HapKOTUKOB) Ha
OCHOBE 3HAHMW O TOKCHYECKOM U HAapKOTHMYECKOM JEHCTBUM BellecTB — B cdepe
3J10pOBbecOepeKEeHUS U Oe301acHOro 00pasa KHU3HH;

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOEHUS BBIITYCKHUKAMH CPEIHEN IIKOJIbI Kypca XUMHUH
SBIISIIOTCSL:

1) ucrnosnb30BaHWE OCHOBHBIX METOJOB IO3HAHUsS (ONpE/ICICHNEe HCTOYHUKOB YueOHOU u
Hay4YHOH MH(pOpMaLnu, OITy4YeHUe 3TON HHPOpMaLny, €€ aHaIu3, U YMO3aKJIIOUEHHs Ha ero OCHOBE,
M3TOTOBIICHHE W TPe3eHTanus WHPOPMALMOHHOTO MPOJYKTA; MPOBEACHUE KCIIEPHUMEHTa, B TOM
qucae U B IPOLIECCe MCCIE0BATENbCKOM JIEATEIbHOCTH, MOJAEIMPOBAHNE M3y4aeMbIX OOBEKTOB,
HaOJI0ICHNE 32 HUMH, UX W3MEpeHue, (PUKCaIHsl Pe3yIbTaTOB) U MX MPUMEHEHHUE Il IIOHMMAaHUS
Pa3IMYHBIX CTOPOH OKpYXKarollel 1eHCTBUTENbHOCTH;

2) BIaJICHHE OCHOBHBIMH MHTEJUICKTYaJbHBIMU ONEPALMSIMU (QHAIHU3 M CUHTE3, CPAaBHCHUE U
cucTeMaTu3anus, 0000LeHre U KOHKpeTH3alysl, KIacCu(pUKalys U MOUCK aHAJOrOB, BBIBIECHUE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€H, (QOpPMYJIMpOBKA THUIOTE3, HUX IMpoBepka H (HopMyIHpoBKa
BBIBOJIOB);

3) mo3HaHUEe OOBEKTOB OKPYKAIOIIEr0 MHpa B IUIAHE BOCXOXKICHHS OT a0CTPaKTHOIO K
KOHKPETHOMY (0T OOIIIEro 4epe3 YaCcTHOE K EMHUIHOMY);

4) criocoOHOCTh BBIBUTATh UJICH U HAXOIUTh CPEJCTBA, HEOOXOIUMBIC JJISl UX JOCTUKCHUS,

5) ymeHue GpopMyInupoBaTh LIENHU U ONPEICIISITh 33/1a4d B CBOCH MO3HABATEIILHON JICATEIBHOCTH,
OTIpEeIEIIATh CPEACTBA JUISl TOCTHXKEHUS LeJIel U peleHus 3a/1a4;

6) ompenenaTh  pa3sHOOOpa3HblE HMCTOYHMKH  [OJYYCHHS  HEOOXOJMMON  XHUMHYECKOI
nH(pOpMalLlMK, YCTAaHOBJEHHE  COOTBETCTBUS  coAepXKaHMs W (QOpMBI  MpeACTaBICHUS
MH(GOPMALIMOHHOTO MPOJYKTa ayAUTOPHUH;

7) yMeHHE TPOAYKTHBHO OOIIATBCA W B3aMMOICWCTBOBATH B MPOIECCE COBMECTHOM
JESATEIbHOCTH, YUUTBIBATH MTO3ULUHU APYTUX YYaCTHUKOB

NesTeNbHOCTH, 3 ()EKTUBHO pa3peniaTb KOHPIUKTHI;

8) roTOBHOCTh K KOMMYHHUKAIMU (TIPEICTABIATh PE3yJbTaThl COOCTBEHHOH MO3HABATEIILHOW
NeSITeNIbHOCTH, CIBIIIATH U CIYIIATh ONIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3UIINIO);

9) yMeHHe HCIMONIb30BaTh CPEACTBA MH(OPMALMOHHBIX M KOMMYHUKAIIHOHHBIX TEXHOJOTHH
(nanee — WKT) B pemieHnr KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHU3allMOHHBIX 3334 C
coOoieHeM TpeOOBaHUN SPrOHOMMKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 6€30MacHOCTH;

10)BnaseHune A3bIKOBBIMU CPEACTBAMH, B TOM YHCIIE U SI3bIKOM XUMHH — YMEHUE SICHO, JIOTHYHO
Y TOYHO M3J1araTh CBOIO TOUKY 3PEHHUS, UCIIOIb30BaTh aIEKBATHBIE A3BIKOBBIE CPE/ICTBA, B TOM YHUCIIE
Y CUMBOJIbHBIE (XUMHUECKUE 3HAKH, (POPMYJIBI U YpaBHEHHUS).

IIpenmMeTHbIMH pe3yabTaTaMM H3Y4YeHHs] XUMHUUA Ha 0a30BOM YpOBHE Ha CTYINEHU CPEIHEro
o01ero o0pazoBaHMsl SABISIOTCS CIETYIOLINE PE3YIbTATHI.

|. B mo3naBarenwHOit cdepe:



1. 3HaHWe (MOHMMAaHHWE) TEPMHUHOB, OCHOBHBIX 3aKOHOB M BaXXHEUIIUX TEOpUH Kypca
OpPraHUYECKOU 1 001IIel XUMUU;

2. yMeHMe HaOlr0/1aTh, ONMUCHIBATH, (PUKCUPOBATH PE3yJbTaThl U JI€NaTh BBIBOJABI HA OCHOBE
JEMOHCTPALIMOHHBIX M CaMOCTOSITENIbHO IPOBEAEHHBIX SKCIIEPUMEHTOB, HUCIOJB3Ys I 3TOTO
POIHOM (PYCCKHI MJIM UHOM) SI3BIK U SI3bIK XUMHH,

3. yMeH#He Kiaccu(uIuupoBaTh XUMHUYECKHE 3JIEMEHTHI, IPOCTHIE BEIIECTBA, HEOPTaHUUECKUE
OpPraHUYECKUE COCTUHEHMS, XUMUYECKHE ITPOLIECCHI;

4. yMeHHE XapaKTepu30BaTh OOIINE CBOMCTBA, IOJIYYEHUE U IPUMEHEHUE HW3YUYEHHBIX KJIACChI
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB U UX BAKHEHIINX IPEICTABUTEIEH;

5. ONHCHIBATh KOHKPETHBIE XMMMUECKHUE PEAKIMM, YCIOBHUSI UX IPOBENEHUS M YIPABICHUS
XMMHYECKHMH IIPOLECCaMU;

6. yMCHHE TPOBOJIUTH CAMOCTOSITEJIBHBIH XMMHYECKUH OKCIEPUMEHT M  HaOJII0JaTh
J€MOHCTPALIMOHHBIN KCIIEPUMEHT, (PUKCUPOBATh Pe3yJbTaThl U J€JaTh BbIBOABI U 3aKJIIOUEHUS 110
pe3yJibraTam;

7. IPOTrHO3UPOBATH CBOMCTBA HEM3YUYECHHBIX BEIIECTB IO aHAJIOTUU CO CBOMCTBAMHU U3y4EHHbIX
Ha OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTE;

8. ompenenaTh MCTOYHUKM XUMHMUYECKOW HH(pOpMalMM, NOJdydaTh €€, MPOBOJUTH AaHaM3,
M3rOTaBINBATh HH(POPMAITMOHHBIN MPOIYKT U MPEACTABIATH €T0;

9. ymMeTb 1OJB30BaThCA O0s3aTENBHBIMU  CIIPABOYHBIMM Matepuaiamu: Ilepumoguueckoii
cucreMod  xumuueckux asemeHtoB JI. WM. MenneneeBa, TabnMueil pacTBOPUMOCTH,
MEKTPOXUMHUYECKUM PAIOM HANPSHKEHUH METAJJIOB, PAJOM 3JIEKTPOOTPHULATEIBHOCTH — JUIS
XapaKTEPUCTUKU CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XMMHUYECKHUX 3JIeMeHTOB [—IV nepnonos u
00pa30BaHHBIX UMU MIPOCTHIX U CIIOKHBIX BEILLECTB;

10.ycraHOBJIEHHE 3aBUCUMOCTH CBOMCTB W INPUMEHEHHUS Ba)KHEHIIMX OPraHUYECKUX
COEJMHEHUI OT MX XMMMYECKOI'O CTPOEHHUS, B TOM 4HCI€ U OOYCIOBJIEHHBIX XapaKTEpOM 3TOrO
CTpoeHUs (MIPeeTbHBIM WIIH HeTIPEICTbHBIM) U HATHYUEM (DYHKIIMOHAIBHBIX TPYIIIL;

11.MmonennpoBanyre MOJIEKYJI HEOPTaHUYECKUX U OPTaHUYECKUX BEILLIECTB;

12.noHMMaHNEe XUMHUYECKONW KapTUHBI MHMpa KaK HEOThEMJIEMON YacTH ILIEJIOCTHOM HaydHOMU
KAapTUHBI MUDA.

Il. B IeCHHOCTHO-OpUEHTAIIMOHHOM chepe — popmHpoBaHHEe COOCTBEHHOM MO3UIMH IIPU OLIEHKE
MOCJIEACTBUM Ul OKPYXKArOIIEH Cpelbl AECATEIbHOCTH YEJIOBEKA, CBA3aHHOW C IMPOU3BOJCTBOM U
nepepaboTKON XUMUYECKUX MPOTYKTOB;

III.LB TpynoBoii cdepe — mnpoBeIEHUE XUMHUUECKOTO SKCIEPUMEHTA; pa3BUTHE HABBIKOB
y4eOHOM, NPOEKTHO-UCCIEOBATENLCKOM W TBOPYECKOW JI€ATENbHOCTH IPH  BBIIOJHEHUH
MHIVBUAYAJIBHOTO IPOEKTA M0 XUMHUH;

IV.B cdepe 3mopoBoro obOpasa >XH3HU — COOJIIOJICHUE TPaBUII OE30MAaCHOTO OOpaIlEeHUs C
BELIECTBAMM, MaTepUallaMM; OKa3aHUE IEPBOM IOMOILM NPU OTPABIEHUSAX, OKOrax M TpaBMax,
MOJIYUEHHBIX B pe3yJIbTaTe HAPYILLIEHUS MPaBUJ TEXHUKU 0€30I1aCHOCTH MU paboTe ¢ BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHHEM.

Buinycknuk na 6azoéom ypoene Hayuumcs:

—NOHUMAMb XUMHUYECKYI0 KapTHMHY MHpa KaK COCTAaBHYIO 4acThb LEJIOCTHOM HAyYHOM KapTHUHBI
MUDa;

— packpviéams PpoJib XUMHM W XMMHUYECKOTO ITPOU3BOACTBA KaK IPOM3BOIUTEIILHON CHJIBI
COBPEMEHHOTO OOIIECTBA;

—¢opmynuposams 3HaYCHUE XUMUH U €€ TOCTUKEHUN B IIOBCETHEBHON KU3HU YEJIOBEKA,;
—)ycmanasnueams B3auMOCBSI3H MEXAY XUMHUEN U IPYTUMH €CTECTBEHHBIMU HayKaMH;
—~¢opmynuposams OCHOBHBIE TOJIOKEHHUS TEOPUHM XMMHUYECKOTO CTPOEHHUS OpPraHUYecKHux
coequHeHnii A. M. bytnepoBa u wumOCTpUpOBaTh HMX IpPUMEpaMU U3 OpPraHUYECKOH U
HEOpPraHUYECKOW XUMUH;

—apaymeHmuposams YHUBEPCAIbHBIA XapaKTep XUMUYECKUX MOHSTHUN, 3aKOHOB M TEOpPHHl uid
OpPraHUYECKOW U HEOPTaHWYECKON XMMHUH;



—dgopwynuposams Ilepuonnueckuit 3akon JI. 1. MenneneeBa u 3aKOHOMEPHOCTH M3MCHECHHH B
CTPOCHHU M CBOHCTBaX XUMHUYECKHUX 3JIEMEHTOB M OOpa30BaHHBIX MMM BEUIECTB Ha OCHOBE
[Tepuoanueckoii cuctemsl Kak rpaduueckoro otoopaxenus [lepuoauueckoro 3aKoHa;
—Xapakmepu3oeams S- U p-dIEMEHTHI, a TaKXe JKeJIe30 M0 UX NojokeHuto B [lepuoanueckoii
cucteme J[. 1. Menaeneena;

—Kaaccuguyuposams XMMUIECKHUE CBSI3U U KPUCTAIUTNYECKUE PEIIETKY, OOBSICHITh MEXaHU3MBbI UX
oOpa3oBaHMsI U JOKa3blBaTh €IUHYIO TMPUPOAY XHMHUYECKUX CBsi3ed (KOBAJIEHTHOH, HMOHHOM,
METAJUTMYECKOM, BOJIOPOIHON);

—00vACcHAMb TPUUYMHBI MHOrooOpa3us BELIECTB, HCIOJb3yd SBICHUS H30MEPUU, TOMOJIOTHUH,
aJJIOTPOIINH;

—xaaccuguyuposams XUMHUECKHE pEaKIMM B HEOPraHWYECKOM U OpPraHHYecKOM XHMHHU IO
pPa3NUYHBIM OCHOBAaHUSM U YCmMaHaéiuéams CHEHU(PHUKY TUIIOB peakiuid OoT o0Imero dyepes
0COOCHHOE K eIMHUYHOMY;;

—Xapaxmepu308ams THIPOJIN3 KaK CTIeUU(UIHBIA OOMEHHBINA MPOLIECC U PACKPbIEAMb €ro POJb B
YKWBOU M HEKUBOU MPUPO/IE;

—Xapaxmepu3z08amy SEKTPOIN3 KaK CIEHU(PUIHBIA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIECC
U OTIPENIETIATh €0 MPAKTHUECKOe 3HAYCHHE;

—Xapakmepu3oeams KOPPO3HI0 METAJUIOB KaK OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIM IpoLecc Hu
npednaeams COCOOBI 3alTUTHI OT HEE,;

—Kaccuguyuposams HeOPraHMIECKUE U OPraHNIECKIE BEIIECTBA;

—Xapakmepu3zosams O00IIME XUMHYECKHE CBOWCTBA BaXHEHIIHWX KJIACCOB HEOPraHMYECKUX H
OpPraHUYECKUX COEJUHEHMH B IIJIaHE OT OOILEro Yepe3 0COOEHHOCTh K EAMHUYHOMY;
—UCNOIb308amMb 3HAKOBYIO CUCTEMY XUMUYECKOTO SI3bIKa /U OTOOpaKEHUsSI COCTaBa (XMMHUECKHE
(hopMyIBl) ¥ CBOMCTB (XUMUYECCKUE YPABHEHHS ) BEIIECTB;

—UCnonb308ams TPAaBUIA U HOPMBI MEXKIYHAPOIHON HOMEHKIATYPHI AJs Ha3BaHUN BEIIECTB IO
dbopmynam u, HA00OPOT, IJIsI COCTABICHUS MOJICKYISIPHBIX M CTPYKTYPHBIX (POPMYJ COCAMHEHUH 110
WX Ha3BaHUSIM;

—3Hamb TPUBUAIBHBIE HAa3BaHUS BAXHEHIIMX B OBITOBOM OTHOIICHWH HEOPTraHWMYECKUX H
OpPraHUYECKUX BEIECTB;

—Xapakmepu3oeamp CBOWCTBA, NOJYyYEHHE M NMPUMEHEHUE BaXXHEHIINX MpeICTaBUTENEH KIIacCOB
OpPraHUYECKUX COEIMHEHMH (aJIKaHOB, aJKEHOB, AaJKWHOB, QJKaJUEHOB, AapOMaTUYECKHX
YIJIEBOJIOPO/IOB, CIIMPTOB, (DEHOJIOB, aNIbJETUIOB, IPEIEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
CIIO’KHBIX 3(UPOB U KHUPOB, YITIEBOIOB, AMUHOB, aMUHOKHCIIOT);

—-  yCcmauaeénueams 3aBUCUMOCTb JKOHOMHUKH CTpaHbl OT JOOBIYM, TPAHCHOPTHUPOBKU U
nepepaboTKU YIIIeBOIOPOJHOIO ChIpbs (HE(TH U MPUPOAHOTO rasa);

— DOKCIIEPUMEHTAJIBHO HnOoOmeEepocoams COCTaB W CBOWCTBA BAaKHEHIIMX MpeACTaBUTENEH
M3YYCHHBIX KJIACCOB HEOPTaHMYECKUX U OPraHMUYECKUX BEIIECTB C COOJIIOIEHUEM MPaBUI TEXHUKU
0€3011acHOCTH JUIsl pabOThl ¢ XMMUYECKUMHU BELIECTBAMH U J1a00paTOpHBIM 000pYIOBaHUEM;
—Xapakmepuzo6ams CKOPOCTh XUMUYECKON PeaKINH U e€ 3aBUCUMOCTh OT Pa3IUYHbBIX (DAKTOPOB;
—Xapakmepu3oeams XUMHUECKOE PAaBHOBECHE U €r0 CMEIIEHHE B 3aBUCHMOCTH OT Pa3IMYHbBIX
(bakTopoB;

—npou3600ums pacdEThl M0 XUMHUECKAM (OpPMYyJIaM M YpaBHEHHSIM HAa OCHOBE KOJMYECTBEHHBIX
OTHOIIICHUH MEX]Ty YIaCTHUKAMH XMMHUECKHUX PEaKIuii;

—co0On100ame TIpaBUJIa 3KOJIOTUYECKOW O€30IMacHOCTH BO B3aMMOOTHOIICHUSX C OKpYXKarolleu
cpenoil npu obpaleH!H ¢ XMMHUYECKUMU BEIIECTBAMHU, MaTepUaIaMt U MTPOI[ECCaMH.

Buinycknuk na 6a3zoeom ypoene noayuum 03mMoHCHOCHLb HAYUUMBCA:

—UCNONb3086amb METOABl HAYYHOTO T[I03HAHWA TMIPU BBINOJHEHMM NPOEKTOB U Y4eOHO-
WCCIIEIOBATENIbCKHX 3a/1a4 XUMUYECKOW TEMATHKH;

—NpPOCHO3UPOBAMb CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPTaHMYECKUX U OPraHUYECKHUX BEIIECTB
Ha OCHOBE aHAJIOTHH;

—NpPOCHO3UPOB6AMb TEUEHNE XUMHUECKUX MPOLIECCOB B 3aBUCUMOCTH OT YCIIOBHM UX MPOTEKAHUS U
npeJiararb crocoObl YIpaBIeHUs! STUMHU MPOLECCaMU;
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—ycmanaenuéams B3aMMOCBSA3M XUMHHM C [peIMETaMHd T'yMAaHUTapHOIO LUKJIA (A3BIKOM,
JUTEPATYpO, MUPOBOW XyH0KECTBEHHOHN KYJIBTYpOi);

—packpvieams poilb XUMUYECKUX 3HAHUH B OyIylIel MpakTUYEeCKOH NesTeIbHOCTH;
—packpvieamb poib XUMUYECKUX 3HAHUH B (POPMUPOBAHMM MHIMBUAYAJILHOW 00pa30BaTEIbHOM
TPacKTOpUH;

—NpocHO3Upo6amsb  CIOCOOHOCTh HEOPraHUYECKMX U OpPraHMYeCKUX BEUIECTB IPOSBISTH
OKMCIIMTEIbHbIC W/UIM BOCCTAHOBUTEIIbHBIE CBOWCTBA C YYETOM CTENEHEH OKHCICHMS 3JIEMEHTOB,
00pa3yroImX ux;

—apaymeHmupoeams €NUHCTBO MHpaA BEILECTB YCTAHOBICHHEM TI'€HETUYECKOM CBSI3U MEXIY
HEOPraHWYECKUMU U OPraHM4eCKUMHU BEIIECTBAMU;

—e61a0emb XUMUUYECKUM SI3bIKOM JJIs1 00OTallleHHs CII0BApHOTO 3a1aca U pa3BUTHUS peyu;
—Xapaxmepu306ams CTAHOBIICHUE HAyYHO! TEOPUH Ha IIpuMepe OTKphITHA Ileproguueckoro 3akona
Y TEOPUHU XUMHUYECKOTO CTPOCHMSI OPraHUYECKUX BEILECTB;

— KPUTHUYECKU OMHOCUMbCA K TICEBIOHAYYHON XUMHUECKONH MH(POPMAIIH, TOTYyIaeMON U3 pa3HbIX
HCTOYHHKOB;

—nonumams  II00aNbHBIE IPOOJEMBI, CTOSAIIME IIEpe] 4YEJIOBEYECTBOM  (DKOJIOIMYECKUE,
SHEPreTUYECKUE, ChIPbEBBIC), U npedaazams MyTH UX PEILIEHHs], B TOM YUCJIE U C IIOMOIIBIO XUMHH.

1. Conep:xanue yueOHOIo nmpeamera

Copnepxanue kypca xumuu B 11 kiacce no3Bosisger copMUpOBaTh y y4alIUXCs HE TOJIBKO
MO3HABATENbHBIE LIEHHOCTH, HO M JPYrue KOMIIOHEHTHI CHUCTEMbI ILIEHHOCTEW: TpyAa U ObITa,
KOMMYHUKATHUBHBIE, HDABCTBEHHBIE M 3CTETUYECKHE.

Copepxanne 6a30BOro Kypca mo3BOJsieT PaCKPbITh BEIYILIHE UIEU U OTEIbHbBIC TOJO0KECHHUS,
Ba)XKHBIE B MTO3HABATEIbHOM U MHUPOBO33PEHUYECKOM OTHOILLICHUH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT
cocTaBa U CTpOEHUS; OOYCIOBJICHHOCTh NMPUMEHEHHUs BEUIECTB HMX CBOMCTBaMH; MaTepUaIbHOE
€IMHCTBO HEOPraHWYECKUX W OPraHUYECKHX BEUIECTB; BO3PACTAIOIIAs pPOJb XUMHUHU B CO3JaHUU
HOBBIX JIEKAPCTB U MAaTE€PUAJIOB, B 3KOHOMHHU ChIPbSI, OXpaHE OKPYKaroLIeH Cpeibl.

N3yuenne mnpeamera «Xumus» B YacTH (HOPMUPOBAHUS Yy OOYYAIOIIUXCS HAYYHOTO
MHPOBO33PEHHsI, OCBOCHHUSI OOIIIEHAYYHBIX METOJIOB MMO3HAHUS, a TAK)KE MPAKTUYECKOTO TPUMEHEHUS
Hay4HBIX 3HAHUN OCHOBAHO HA MEXIPEIMETHBIX CBS3SIX C MpeAMETaMu 00JIacTe eCTECTBEHHBIX,
MaTeMaTUYECKUX U TYMAaHUTApHBIX HAYK.

Pa3gea 1. [loBTOopenne ocHOBHBIX BonpocoB Kypca 10 kiacca (2 yaca)

Pasnen 2. Ctpoenne BemecTs (7 4acoB)

OcHoBHBbIE CBeJIeHUs1 0 cTPpoeHuu aroMa. CTPOCHHE aTOMa: COCTaB si/ipa (HYKIJIOHBI) M DJIEKTPOHHAS
obomnouka. [Tonstre 00 nzotonax. [loHATHE 0 XMMHUECKOM 2JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsiZIOM sIIpa.

IHepuonuyeckas cucrema xuMu4eckux ieMenToB . U. MenaeneeBa B cBeTe cBeTe Y4eHUs 0
cTpoeHun aroma. Ousnueckuit cMbicn npuHsTor B Tadmuue . V. MeHneneeBa CHMBOJIMKU:
MOPSIZIKOBOTO HOMEpa JJIEMEHTa, HOMepa Mepuoaa M Homepa rpynnbl. [IoHSATHE O BallEeHTHBIX
anekTpoHax. OToOpakeHUe CTPOCHHS DJIEKTPOHHBIX O0O0JIOUEK aTOMOB XMMHUYECKHUX DJIEMEHTOB C
MTOMOIIBIO DJIEKTPOHHBIX M AIEKTPOHHO-TpadhuIecKux GopmyIl.

OObsicHEeHHE 3aKOHOMEPHOCTEM W3MEHEHHsI CBOWCTB JJIEMEHTOB B TMEpHUOAAX H TPyMIax
MEPUONYECKON CUCTEMBI, KaK CIEACTBUE UX 3JIEKTPOHHOIO CTPOCHHS. DJIEKTPOHHBIE CEMEHCTBa
XUMHUYECKHUX JIEMEHTOB.

CpaBHenne Ilepuonnyeckoro 3aK0OHa M TeOPHM XHMHYECKOro CTpoeHHMs Ha (uiocodcekoit
OCHOBeE: TPEINOCHIIKK OTKpbITUS llepuonnueckoro 3akoHa W TEOPUU XUMHUYECKOTO CTPOCHHS
OpraHUYEeCKUX COEAMHEHUH; POJIb JIMYHOCTH B UCTOPUU XUMHUU; 3HAYEHUE NTPAKTUKHU B CTAHOBIICHUU
Y Pa3BUTHH XUMHUUYECKUX TCOPHH.

HNonnasi XuMHu4ecKkasi CBSi3b M MOHHbIE KPUCTALIMYECKHE PeméTKku. KaTHOHBI U aHUOHBI: UX
3apsAnbl U KiIaccupUKaUs MO COCTaBy Ha MpocThie W ciokHbie. [IpencraButenu. I[lonstue 00
MOHHOW XMMHUYECKOU CBs3u. MIOHHAs KpucTaunyecKas pemeéTka u (pu3nyeckue CBOWCTBa BEIIECTB,
00yCJIOBJIEHHBIE ITUM CTPOCHUEM.



KoBajieHTHasi XxumMH4YecKasi CBA3b. ATOMHbIC U MOJICKY/ISIPHbIe KPUCTAUINYECKHE PEIIETKH.
[TonsiTHe O KOBAJIGHTHOM CBSI3U. DIEKTPOOTPULIATEIbHOCTD, HEMOJIIPHAs U MOJspHAsi KOBAaJCHTHBIC
cBsizu. KpaTHOCTh KOBalleHTHOM CcBsi3u. MexaHn3Mbl 00pa30BaHusl KOBAJIEHTHBIX CBS3EH: OOMEHHBIN
U IOHOPHO- aKUEeNTOPHBIN. [10ISpHOCTD MOJIEKYIIBI, KAK CIEACTBHUE MOJISIPHOCTH CBA3U U T€OMETPUU
MosieKynbl. Kpucramnuueckue pemeTku ¢ 3TUM TUIIOM CBA3U: MOJEKYISPHbIE U aTOMHBIE.
dusnuecKue CBOMCTBA BEUIECTB, 00YCIOBIECHHBIE TUIIOM KPUCTAITMYECKUX PEIIETOK.
Merajuinyeckasi cBsi3b. [[OHATHE O METAINIMYECKON CBSI3M M METALIMYECKHX KPUCTAJUIMYECKUX
pemérkax. PU3HMYECKUE CBOWCTBA METAUIOB HAa OCHOBE  HMX KPUCTAIUIMYECKOTO CTPOCHUS.
[IpuMeHeHne MeTaIJIOB HA OCHOBE UX CBOMCTB. YEPHBIE U LIBETHBIE CILIABHI.

Boxpoponnasi xummnuyeckasi CBA3b. MeXMOJEKYIIPHAS U BHYTPUMOJIEKYIISIPHAs. BOJOPOIHBIE CBSI3H.
3HaueHHE MEXMOJIEKYIISIPHBIX BOJOPO/IHBIX CBSI3€W B PUPOJIE U )KU3HU YEJIOBEKA.

Honumepsl. IlonydyeHune mNOAMMEPOB pEAKUUSIMU TOJIMMEPU3AUMA W TOJMKOHJICHCALUH.
Baxneiiine npeacTtaBUTeNM IUIACTMACC U BOJIOKOH, MX IIOJYYEHHUE, CBOMCTBA U NPUMEHEHUE.
[ToHsiTHE O HEOPraHUYECKUX MOJUMEPAX U UX NMPEACTABUTEIH.

JucnepcHble cucrembl. [loHsTue omucnepcHoi ¢aze W AUCIEPCUOHHON cpene. ArperarHoe
COCTOSIHHIEC pa3Mep JacTHIl a3bl, KaK OCHOBA JIJIsl KJIacCH(DHUKAIIMK TUCTICPCHBIX CUCTEM. DMYIIbCHH,
CYCIIEH3UH, a3pPO30JM — TPYIIIbl IPyOOIUCIIEPCHBIX CUCTEM, UX IMPEACTABUTENHU. 30JIM U TelId —
TPYIIIbI TOHKOAUCIIEPCHBIX CUCTEM, UX MpeACTaBUTENM. [IoHsATHE O CHHEpE3HCE U KOATYIIALUY.
Jemoncmpayuu. llepuonunueckoil cucrembl xumuueckux snemeHToB JI. M. Menneneea B
pa3nuuHbBIX Gopmax. Moenb HOHHON KPHCTAUTMYECKOW PEMETKU Ha TpUMEpe XJIOpUIA HATpPHS.
MuHepanbl ¢ 3TUM TUIIOM KPUCTAUIMYECKOM PEHIETKOM: KaJIbLUT, TAIUT. Moaenu MOJeKyaspHOM
KPUCTAJZIMYECKON PEIIETKH Ha IPHUMEPE «CYXOrO JIbJa» WIM MO U aTOMHOM KPHCTAJLUIMYECKOU
peméTky Ha mpuMepe anMasa, rpaduTa wid kBapra. Mojenb MolsipHOro o0béma raza. Momenu
KPUCTAJIUTMYECKUX PEIIETOK HEKOTOPBIX MeTauioB. Koiekiuuu o0pas3ioB pa3iMuHbIX JTUCIIEPCHBIX
cucteM. CHHEpe3UC U KOaryJsiusl.

Jlabopamopnsie onvimel. KoHCTpyupoBaHHE MOJIETH METALIUYECKON XUMHUYECKOM CBS3H.
[TomyueHue KOJUIOMAHOTO PacTBOpa KypHHOTO O€ka, MCCIEAOBAaHUE €ro CBOWCTB C IMOMOIIBIO
JIa3€pHOMN YKa3KW W MPOBEJCHUE €ro AeHarypauuu. [lomydeHue sMyabCUu pacTUTEIBLHOIO MAacliia U
HabmroieHre 3a e€ paccinoenueM. [lonydeHne cycrneH3nn «M3BeCTKOBOTO MOJIOKa» U HaOIIoIeH e 3a
€€ celMMeHTaluen.

Paznen 3. Xumnueckue peaxkuuu (13 yacon)

Kaaccupukanusi XMMHYeCKMX peakuuii. AnoTponus3anys U U30MepH3alus, Kak peakuuu 0e3
M3MEHEHUs COCTaBa BellecTB. AyuioTponus U e€ npuunHbl. Knaccuduxarust peakiuii mo pa3inyHbIM
OCHOBAHMSAM: M0 YMCIYy M COCTaBy pPEAreHTOB M MPOIYKTOB, MO (aze, MO HCIOIb30BAHHIO
KaTanuszaropa win pepmenTa, 1o teriaoBomy dpdexrty. Tepmoxumuueckne ypaBHEHUs peaKiuil.
CxopocTb XuMH4YeCKHX peaknui. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIUI:
IIpUpPOJA pEearupyrolux BEIIECTB, TEMIIEPATypa, IUIONIaJb UX COINPUKOCHOBEHHUS pPEArHpyROIIMX
BELIECTB, UX KOHIIEHTpaLus, NPUCYTCTBUE Karanusaropa. Ilonsatue o xaranmse. PepMeHTHI, Kak
OMooruuecKre Karanu3aropbl. ITHrHOUTOPHI, KaK «aHTOHUMBI» KaTalu3aToOpOB U UX 3HAYECHHUE.
XuMu4yeckoe paBHOBecHe U criocodbl ero cMemeHusi. Kinaccudukanus XMMUYECKUX peakiuil mo
npu3HaKy ux HampaBieHus. [loHsrne o0 oOpaTUMBIX peakIUsIX U XHMHUYECKOM PaBHOBECHHU.
[Tpunnun Jle-11larense u crocoObl cMeneHNs] XUMUYeCKoro paBHoBecus. OOImas xapakTepuCTHKA
peakuuii CMHHTe30B aMMuaka 1 okcuaa cepol( V1) 1 paccMoTpenue ycioBuil CMEIIeHUs UX PaBHOBECHS
Ha TIPOU3BOJICTBE.

I'maposm3. OOparumblii 1 HeOOpaTUMBIA TUAPONU3bL. [HUIponau3 coneld U ero TUmbl. [uaponau3
OpPraHUYeCKUX COEJUHEHUH B JKMBBIX OPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [loHsTHE 00
SHEPreTUYecKOM OOMEeHe B KJIETKE U PO THAPOIIN3a B HEM.

OKHCINTEBHO -BOCCTAHOBHTE/bHbIC peakuuu. CTEeneHb OKHUCIEHUS U €€ OIpeleNIeHHE I10
(dbopMynaM OpraHMYeCKUX U HEOPraHWYECKUX BEIIECTB. DJIEMEHTHI U BEIECTBA, KaK OKUCIUTEIN U
BoccTaHoBHTeNM. [loHsATHE O Iponeccax OKUCIEHMS U BoccTaHOBIEHUsA. CoCTaBlIeHUE ypaBHEHUN
XUMHUECKHX PEeaKkIUil Ha OCHOBE IEKTPOHHOIO OasiaHca.
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DJIEKTPOJIM3 PACIUIABOB W PACTBOPOB JIEKTPOJIUTOB. XAapaKTEpUCTHKA 3JEKTPOIN3a, Kak
OKHUCIIUTEITHHO-BOCCTAHOBUTEIBHOTO Tporiecca. OCOOEHHOCTH AJIEKTPOJIM3a, MPOTEKAIOMIETO B
pacTBOpax AIEKTPONUTOB. lIpakTuyeckoe MNPUMEHEHHUE OHIIEKTPOIM3a: IOJyYEHHE TIaJlOreHOB,
BOZIOPOJA, KHUCJIOPOJA, WICJIIOYHBIX METAJUIOB M WICJIOYEH, a TaKKe alIOMUHHUS DIIEKTPOJIIM30M
paciiaBoB M pacTBOPOB COEAUHEHUW ATUX dneMeHTOB. [loHsATHe O rajabBaHOIUIACTHKE,
raJIbBaHOCTETUH, paQUHUPOBAHUHU I[BETHBIX METAJIJIOB.

Jlemoncmpayuu. PactBopeHue cepHOl KUCIOTHI U aMMHUAYHOM CENUTPhl U (UKCAIUS TEIIOBBIX
SIBJIEHUW U1 3TUX MPOLECCOB. B3auMoneincTBrs pacTBOPOB COJISIHOM, CEPHOM M YKCYCHOM KHCJIOT
OJIMHAKOBOI KOHIEHTPALUU C OJUHAKOBBIMU KyCOUKaMH (FpaHylaMH) LIMHKA M B3aWMOJICHCTBUE
OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IMHKA, ’eJjie3a) C pACTBOPOM COJISTHOM KUCIIOTHI,
KaK IIPUMEP 3aBUCUMOCTH CKOPOCTH XMMHUYECKUX PEAKLIMi OT IPUPOABI BellecTB. B3anmonencraue
pacTBOpPOB THOCY/Ib(ara HATPHs KOHIEHTPALUUA W TEMIEPaTypbl C PacTBOPOM CEPHON KHCIIOTHI.
MogenupoBaHue «KUISIIEro cios». lcrnonb30oBaHWE HEOPraHMYECKUX KaTalau3aropoB (cosei
Kelesa, MOAH/Ia KaJlvsl) U TIPUPOIAHBIX 00BEKTOB, COEPIKAIINX Karasasy (ChIpoe Msco, KapTodelb)
JUISL pa3JIoKEHUs] NEPOKCHAa BOAOpoJa. B3ammonelicTBre IUHKA C COJIIHOW KUCJIOTOM HHUTPATOM
cepebpa, Kak NPUMEPbl OKUCIUTEIHHO-BOCCTAHOBUTEIBHOW pEAKIU M peakuuu oOMeHa.
KonctpyupoBanue mojenu snekrponusépa. BumeopparMeHT ¢ MPOMBINUIEHHON YCTAaHOBKH st
TTOJIYYCHUS ATFOMUHUA.

Jlabopamopnuie onvimur. nmoctpanus npasuiia beprosuie Ha npakTHKe — IPOBEICHUE PEAKIIHIL C
o0pa3oBaHMEM OCaJKa, ra3a M BOJBL. [ eTeporeHHBIN Karaiu3 Ha MPUMEpEe Pa3JIOKEHHS MEPOKCHIA
BOJIOPOJA B IIPUCYTCTBUU AUOKCcUIa Mapranna. CMerenne pasHoBecus B cucteMe Fe’™ + 3CNS™ «»
Fe(CNS);. McnpiTanne nHIuKaTOpaMu Cpeibl pACTBOPOB COJICH Pa3IMYHBIX TUIOB. OKHCIUTEIBHO-
BOCCTaHOBHTEJIbHAS PeaKIMsl U peakiusi oOMeHa Ha MpUMepe B3auMOJICHCTBHUS pacTBOPOB Cylb(dara
meu(Il) c sxene3oM u pacTBOPOM IIETOYH.

Ilpakmuueckasa paboma. Permienue sKkCiepuMEHTAIbHBIX 33/1a4 110 TeMe « XUMUYECKasi peaKLus».
Pa3znen 4. BemecTBa u ux cBoiicrBa (94acoB)

Metanabl. u3nveckue CBOMCTBA METANIOB, KaK (PyHKIUS WX CTpoeHus. JleneHue MeTaiaoB Ha
TPyNnbl B TEXHUKE W XUMHU. XHUMHUYECKHE CBOMCTBA METAJJIOB W AJICKTPOXUMUUYCCKUM Psi
HanpspkeHui. [TonsTHe 0 MeTannoTepMun (ATFOMUHOTEPMUHU, MATHUETEPMUH U JIP. ).

HemeraJuibl. baaropoansie rasnl. Hemeramibsr kak okucnuteny. Hemeramisl Kak BOCCTAaHOBUTENH.
Psig snextpoorpunarenbHocTy. MIHEpTHBIEC WM OIaropoaHbIe Ta3kl.

Kuciorsl Heopranmyeckue u opranudeckue. KucioTsl ¢ TOUKH 3pEHUST aTOMHO-MOJIEKYISPHOTO
yueHusl. KHCIIOTBI ¢ TOUKHM 3pEeHHs] TEOPHH IIEKTPOIUTHUYECKON AMccounanuu. KucioTsl ¢ TOUku
3peHust MPOTOHHOM Teopuu. OOIIHe XUMHUYECKHE CBOMCTBA KUCIO0T. Kitaccudukanust Kucior.
OcHOBaHUSI HeOpraHM4YecKkue u opranuveckue. OCHOBaHHMS C TOYKHA 3PEHHUS ATOMHO-
MOJIEKYJISIPHOTO yueHus. OCHOBaHUS C TOYKH 3PEHUS TEOPUU DIICKTPOIUTUUECKON JTUCCOLUAIIHH.
OcHOBaHHSA C TOYKH 3peHHUs MPOTOHHOW Teopuu. Kiaccuukanus ocHOBaHUN. XUMHUYECKUE
CBOMCTBA OPraHUYE€CKUX U HEOPraHUYECKUX OCHOBAHUM.

AM@oTepHbIe coeqUHEHHs HeOpraHuvyeckue u opraHuveckue. Heopranmueckue amdoTepHbie
COCIMHEHHMS: OKCHJIBI M TUIAPOKCUJIBI, — UX CBOMCTBA M MoiydeHue. AM(GOTepHbIe OpraHuYeCKUe
COE/IMHEHMS Ha MpUMepe aMUHOKUCIOT. [lenTuabl 1 nenTuaHas CBs3b.

Coumn. Knaccudukanus coneit. XKéctkocTs Bozbl U criocoOsl €€ ycrpanenus. [lepexon kapboHara B
rupokapOoHat u ooparno. OOIIIe XUMUIECKUE CBOWCTBA COJCH.

Hemoncmpayuu.  Komnekuus ~ meraymoB.  Kommeknus  HemeraimoB.  B3ammopeiictBue
KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MeJbl0. Benblika TepMUTHON cMecH. Bembliika 4€pHOTo
1opoxa. BeITeCHEHNE TAIOT€HOB M3 UX PacTBOPOB IPYrMMU rajoreHamu. B3ammonencTsue napos
KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTHI M amMMHaka («IbIM Oe3 orHs»). [lomydenue
aMMHaKa U U3y4eHHUE €ro CBOMCTB. Pa3mnyHeble cilydan B3auMOJIEHCTBHS PACTBOPOB COJIEHN AIIFOMUHUS
co ménoynto. Ilomydyenne ;xECTKON BOJBI U YCTpaHEHUE €€ )KECTKOCTH.

Jlabopamopnwie onwvimel. IlonydyeHne HEpaCTBOPUMOIO TUIPOKCHIA U €ro B3aUMOJIEHCTBUE C
KucioTo. MccnenoBanue KOHIEHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOM KUCJIOT KanelbHbIM



METOAOM Npu uX pazbaBineHun Bogou. IlomydeHue amdoTepHOro ruApokcuaa U H3y4EHHE €ro
CBOMCTB. IIpoBeieHNe KaYECTBEHHBIX PEAKIUI 110 OIIPENEIICHUIO COCTaBa COJIU.

Ilpakmuueckan padoma. PenieHne S5KkCIepUMEHTAIBHBIX 3a/1a4 110 TeMe «BeliecTBa u X CBOMCTBa.
Pazagen 5. Xumus u coppeMeHHoe o6uecTBo (3 yaca)

IIpousBoacTBO amMMmuaka W MerTaHoJa. [loHATHE O XMMHMYECKOW TEXHOJOTMH. XUMHUYECKHE
peakuuMyu B TPOU3BOJACTBE aMMHaka U MeraHona. OOmas KiacCU(pUKAIMOHHAS XapaKTePUCTHKA
peakluil CMHTE3a B MPOM3BOJACTBE 3THUX NPOAYKTOB. HayuyHble NpUHLMIIBI, JIeXkKAIIUE B OCHOBE
MPOU3BO/ICTBA aMMHaKa U MeTaHosa. CpaBHEHUE 3TUX MMPOU3BOJICTB.

XuMUYecKasi TPaMOTHOCTh KAK KOMIIOHEHT o0O0ueil KyJbTYypbl 4YejoBeka. MapKupoBKa
YIIAKOBOYHBIX MAaTEPUAJIOB, SJIEKTPOHUKH U OBITOBOM TEXHHKH, YKOJIOTHYHOTO TOBapa, MPOMYKTOB
MATAHUS, STUKETOK 10 YXOAY 3a OACKIOM.

Jemoncmpayuu. Mopenb TPOMBIIUICHHOW YCTAaHOBKM TOJNY4YEHUSI CEPHOM KHUCIOTBL. Mopenb
KOJIOHHBI CHHTE3a amMmHaka. BupeodparMeHThl U claiiibl O CTENEHU HKOJIOTHYECKON UYHCTOTHI
TOBapa.

I1l. TemaTnueckoe NJIaHMpPpoOBaHHUE
Yueonuk: 'abpuensn O. C. Xumus. 11 kiacc.
KoauuectBo yacoB:34 gaca (1 yac B HeJlenr0), B TOM 4ucie k/p 3, n/p 2

Ne Tema ypoka Koua-Bo AKTYyaJIbHbIe BOIIPOCHI
n/n 4acoB BOCIIUTAHUSA
Paznea 1. IloBTOopeHne oCHOBHBIX BOpocoB Kypca 10 kiacca (2 1)
1 Knaccugpukanus ~ opranmyeckux  Bemiects | 1 VYcTaHOBIIEHHE  JOBEPUTEIBHBIX
(moBTOpEHUE). OTHOIICHUN MEXIYy YUYUTEIEM H
2 ['eneTnueckast CBSI3b  MEXKJIYy OCHOBHbIMHU | 1 YUYEHUKAMH.
KJ1accamu OPTaHUYECKUX COCMHEHU I
(moBTOpEHUE).
BxoaHo#i KOHTPOJIb 3HAHMI (TeCT)
Pazgea 2. Ctpoenue Bemects (7 4)
3 OCHOBHBIE CBE/ICHHS O CTPOCHUHU aTOMa 1 Pa3ButHe  MHPOBO33pEHUECKHUX
4 [Tepuoanueckas cucTemMa XUMHYECKHX | 1 NPEICTaBICHUNA O BEIECTBAX U
3JIEMEHTOB X B3aUMOCBSI3IX KaK OCHOBBI
. . Menneneesa B CBETE y4€HHs O CTPOCHUU IIOHUMaHUs CYIIHOCTH HAy4YHOU
aToMa KapTUHBl MHpa, 00 OCHOBHBIX
5 HNonnass XxuMmMuyeckas CBA3b M HOHHBIE | 1 3aKOHOMEPHOCTSIX pa3BUTHUS
KPUCTAIIMYECKHUE PEILIETKU IIPUPOBL, B3aMMOCBS35IX
6 KoBanenTHas xuMuueckas cBsi3b. AToMmHbIE ¥ | 1 9eJI0BEKa ¢ IPUPOHON CPEIOH.
MOJIEKYJISIPHBIE KPUCTAJNINYECKUE PEIIETKH
7 Mertannnueckast XUMHYECKast CBs3b. | 1
BonoponHas xumuueckas CBs3b
8 [Mommmepst 1
9 JlucniepcHbIE CHCTEMBI 1
Pa3nen 3. Xumnueckue peakuuu (13 1)
10-11 | Knaccudukanust XMMHUUYECKHX peakLnuit 2 WNHunmupoBanue
_ HCCIIEA0BATEIBCKOU
12 | CxopocTh XUMHUYECKHUX PEAKITHIA 1 IeATELHOCTH LIKONLHIKOB C




13 | O6parumocTh XUMHUYECKHUX peakuui. | 1 LEJIBbIO TPUOOPETEHNUS] HABBIKOB
XuMu4eckoe PaBHOBECHE H CITOCOOBI  €ro CaMOCTOSITEJILHOT'O PELLIEHUS
CMCIICHIA TEOPETHYECKHX M ITPAKTHYECKHX

14-15 | I'naponus 2 npo0JIeM, YBaXKUTEILHOTO
16-17 | OxucnuTenpHO-BOCCTAHOBUTENIbHBIE PEAKLUU | 2 OTHOIICHHS K 1yKIM HﬂeflM’
apryMEHTHPOBaHHS CBOCH TOYKH
18-19 | DnekTponu3  pacruiaBOB M PacTBOPOB. | 2 3peHUsL.
[IpakTHyecKoe MPUMEHEHUE MICKTPOIIH3a

20 | OpakTuyeckass padora Ne 1. Pemenmne |1
IKCMEPUMEHTAIBHBIX  32/1a4 10  TeMme
«XHMHYeCcKasi peakuus»

21 | IloBTopenue u o0o0IIeHne TeMbl «XuMudeckue | 1
pEaKIII»

22 | KourpoabHas pa6ora Ne 1 «Crpoenue |1
BelecTBa. XUMHYeCKas peaKkus»

Pa3nen 4. BemecTBa u ux cBoiicTa (9 4)

23 | Meramsl 1 [ToBbIlIEHUE YPOBHS

9KOJIOTMYECKOH KYJIbTYPHI,

24 Hewmeramnbl. biaropoanabsie ra3bl 1 OCOBHAHNS LIOGAIEHOIO

25 | Kucnorel Heopranmueckue. Wx cBoiictBa u | 1 XapaKTepa SKOMOTMHCCKHX

npo0JieM U MyTel UX peleHus
HofyHerme MmetonaMu xumun. [Ipumenenne

26 | Kucnotel opranmueckue. Mx cBoiictBa u |1 Ha YpOKaX UHTEPAKTUBHbIX

NoJTyYeHH e (dhopM paboTHI yyarmumxcs,
KOTOpBIE TAIOT BO3MOXKHOCTb

27 | AmdorepHble coeTuHEHUs HeopraHudeckue u | 1 6
opraecKie proOpeECTH ONBIT BEIECHUS

28 | Comn 1 KOHCTPYKTUBHOTO JMajIora, y4yar

IIKOJIbHUKOB KOMaHTHON

29 | IlpakTnyeckasi padora Ne 2. Pemenue |1 pabote. DopMHpoBaHUE
IKCMEPUMEHTAIbHBIX  3aJa4 MO0  TeMe MOHUMAaHMsI y4aIllUMUCS
«BemecTBa 1 NX CBOKHCTBAY) 3Ha4YEHHs] XMMHYECKOH HayKH B

30 HOBTOE@HI/IG u 0000menue Temsl «Bemectsa u | 1 JKH3HH COBPEMEHHOTO OGIIECTBA.
UX CBOMCTBa»

31 | KourpoabHasi padora Ne 2 «BemecrBa u ux | 1 Passurhe nitepeca k
CROMCTBAY NPaKTUYECKOMY HU3yUEHHIO

npodeccuii, CBI3aHHBIX C
MPUMEHEHHEM XUMUYECKUX
3HAHUM.
Pasjnen 5. Xumus u coppeMeHHoe 0011ecTBo (3 1)

32 | Xumuyeckast TEXHOJIOTUS 1 dopMHpOBaHUE CITOCOOHOCTH
BJIaJIeTh UH(pOpMAIHEn O

33 | UroroBasi KOHTpPOJILHAsI padoTa 1 [IePEJIOBBIX JIOCTHIKEHHSX

34 | Xumuyeckass TpaMOTHOCTh KakK KOMIIOHEHT | 1 MHPOBOH 11 OTCHCCTBCHHON

o01ielt KyJabTyphl UeloBeKa

XUMHU.




